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NMosicHuTenbHaa 3anucka
O6wasn xapakrepucTuka y4ye6Horo npeagmera

B koHuenuuu yXOBHO-HPaBCTBEHHOI'O pAa3BUTHUsS M BOCIHUTaHUS TIpaxaaHuHa Poccum B
KayecTBE BaKHEHIIMX TpeOOBaHUI BbIABUraeTcs (QOPMHUPOBAHUE Yy Y4YaLIMXCS TOTOBHOCTH U
CIIOCOOHOCTH BBbIpaXKaTb M OTCTaMBaTh CBOK MO3UIUI0, KPUTHUECKU OLEHUBAaTh COOCTBEHHBIE
HaMEpPEeHMs, MBICIM U JEUCTBUS; CIOCOOHOCTU COBEpIIATh CAMOCTOSATENbHbIE IOCTYIKH. OTH
IOCTYIIKM M JAECWCTBHUSI YEJIOBEK COBEPILIAET HAa OCHOBE E€CTECTBEHHOHAYYHOM KOMIETEHTHOCTH U
IYMaHUCTUYECKUX HJIEAJOB B UX €JUHCTBE, TaK KakK MPHUPOJA, OOLIECTBO U YEJIOBEK MPEACTaBIIAIOT
cO0OH IETOCTHYIO B3aMMOCBSI3aHHYIO cHcTeMy. B mocTikeHHHM 3TUX TpeOoBaHM OOJBLIYIO pOIb
UrpaeT €cTEeCTBO3HAHUE, KOTOpOe NpU3BaHO (OPMHPOBATh Yy Yydalluxcsi He (parmeHTrapHoe, a
LIEJIOCTHOE BOCIIPUATHE OKPYKAIOILEr0 MUPA.

BBenenue Kypca €CTECTBO3HAHUSA B CTapIIEH IIKOJIE BBI3BAHO CIECAYIOIIUMU IPUUUHAMMU.

1. B o6nactu ecTeCTBEHHO-HAayYHOT'O 00pa3oBaHMs MpeiaraeTcsl ajJbTepHATUBA: MM U3Y4YeHUE
XUMHH, GU3UKU U OHosIoruu Ha 0a30BOM ypOBHE M3 pacueTa 1 4 B HeleNro, WM MHTErPUPOBAHHBIN
KypC €CTECTBO3HAHMs M3 pacdera 3 4 B Heleno. Kak n3BecTHO, 0IHOUACOBBIE KYPChl JABHO JOKa3alu
CBOIO HECOCTOATENBHOCTh U HEI()(HEKTUBHOCTb.

2. Ha BbIXO/Ie M3 IIKOJIBI B CO3HAHWU Yy OOJIBIIMHCTBA BBITYCKHUKOB (DOPMHUPYIOTCS YaCTHBIE
Hay4Hble KapTHHBI MHpa: XHUMUYecKas, (u3nyeckas, OMOJIOTMYEcKas, HO OTCYTCTBYET eAMHas
€CTeCTBEHHO-HAay4Hasi KapTHHA, KOTOPYI0 M Tpu3BaHa (HOPMHUPOBATh Takas AUCIUIUIMHA, Kak
€CTECTBO3HAHHUE.

3. Hapymaercst mpeeMCTBEHHOCTh M@Ky CpEAHEW M BBICHICH IIKOIOH. B ryMaHuTapHBIX By3ax
00s13aTeNIbHBIM  SIBJIIETCSL U3ydeHHe Kypca «EcTecTBeHHO-HayyHash KapTHHA MHpay, CHHOHHUMOM
KOTOpOTO SIBJIAIOTCS «KOHIENIMY COBPEMEHHOI'O €CTECTBO3HAHUS Y.

4. BBefeHue  Kypca  €CTECTBO3HAHMs ~ IO3BOJSET  peajlM30BaTh  TAaKOH  MEXaHU3M
TYMaHHUTapHU3alMd €CTECTBEHHO-HAYYHOTO O0pa30BaHUs, KaK MHTETpamnus, 4YTO, B CBOIO OYEpeib,
HO3BOJISIET T'YMaHU3UPOBaTh 3TO 00pa3oBaHUE /sl CTAPIIEKIACCHUKOB, BHIOpABILUX JUIsl 0Oy4YeHUs B
10-11 xmaccax TyMaHUTapHBIA TPOPUIIB.

5. B psne 3apyOexHBIX CTpaH HAKOIUIEH OINPENEICHHBIH ONbIT M3y4eHUs €CTECTBO3HAHMs Ha
3aKJIIOYUTEILHOM JTane OOyueHUss B CpeAHEH IIKoJie, KOTOPbI [qoKa3zald CBOIO 3(P(PEKTUBHOCTD.
Hmeercss MHOTOJIETHUN OMBIT OOY4YEHHsS OCHOBAM €CTECTBO3HAHMS M B OTEUECTBEHHON HadaIbHOMN
mIKOJe. OTO XOpOILO 3apeKOMEHJoBaBIINEe ce0s ydeOHble mnpenmeTsl «lIpuponosenenue» u
«OKpyXaromui MUp».

Konnenmus mnpemmaraemMoro Kypca COCTOMT B PAacCMOTPEHUH OOBEKTOB U SIBICHUMN
€CTECTBEHHOI'0 MHpa B TapMOHUM (PU3UKH, XUMHUHU, OHOJIOTUH, (pru3nyeckoit reorpaduu, acCTpOHOMUU U
skosiornd. COOTBETCTBEHHO B OCHOBY Kypca TIOJIOK€Hbl HE JIOTMKAa M CTPYKTypa YacTHBIX
€CTECTBEHHO-HAYYHBIX JUCLUIUINH, a M€ aHTPONOLEHTPU3Ma, T. €. MIOCTPOEHUE Kypca B JIOTUKE U
CTPYKTyp€ BOCIPHUSATHS YYEHHKOM ECTECTBEHHOIO MHpa B CHUHTE3€e (U3NYECKUX, XMUMHYECKUX U
OMOJIOTNYECKUX MPEICTaBICHHUM.

B HOBOM Kypce ecTecTBO3HaHUSI MpPEICTaBICHbl BaKHEHIIME IMOHATHS, 3aKOHbl U TEOpUU
YaCTHBIX y4YeOHBIX JUCLHUIUIMH, KOTOpble 00OOIIEHBl B €CTECTBEHHO-HAy4YHbIC MOHATHUS, 3aKOHBI U
TEOpUHU, a TaKXKE BaKHEHIIME MPUKIATHBIE ACHEKThl, CBSA3b H3Y4aeMOI'0 MaTepuaia C >KU3HBIO,
3HAKOMCTBO C BaXKHEHIIMMM JOCTH)KEHMSMH COBPEMEHHOIO HAay4YHO-TEXHHYECKOTO IIporpecca
(OMOTEXHOJIOTUH, HAHOTEXHOJIOTUH U JP.).

bonbmoe BHuManue (6onee 25 % y4eOHOro BpeMEHM) yIEISeTCSl  SKCIEPUMEHTY,
71a00paTOpHBIM U IpakTudyeckuM padotam. PI'OC B kauecTBe 0CA3aTENBLHOTO HIEMEHTA IPU 00yUSHUH
B CTapILIMX Kjaccax MpeayCMaTpUBAaeT BBINOJHEHHE KAXKIbIM YUEHHKOM HWHIUBUAYAIBHOTO MPOEKTA.
be3 wuccrnenoBaTenbCKUX YMEHMH W HaBBIKOB  CO3/aTh MPOEKT Oyaer ciaoxkHO. YUToObI
COBEpIIEHCTBOBATh AT YMEHUS M HAaBBIKM, B KaXIOM ydeOHMKE TNpeaycMOTpeHa TJiaBa
«[IpakTnueckue paboTb». PaboThl, mpennoXkeHHble B HeW, MOTYT IOCITYXHTb OCHOBOW JJIst
BBIMIOJTHEHUS] UHJIMBUTyaJIbHOTO MPOEKTA.

MecTo npeamMeTa B y4e6HOM nnaHe



«EcrecTBO3HAHUE», XOTS M OTHOCUTCS K TPEIMETaM IO BBIOOpY, SIBISETCS 00s3aTelbHOU
4acThi0 0a30BBIX 00IIe00pa30BaTEeIbHBIX YYEOHBIX MPEIMETOB Ha CTYNEHH CpeaHero (TOJIHOTO)
oOpa3oBanus. Ha ero uzyuenue orsoaurcs 210 yueOHbBIX yacoB, 1o 3 1 B Henemo B 10—11 kmaccax.

«EcrecTBO3HaHUE» MpeqHA3HAYEHO JJIs M3Yy4YEHHUS B LIKOJIAX M Kjlaccax, HEMpO(UIBHBIX IO
OTHONICHHUIO K €CTECTBEHHO-HAYYHBIM JUCIUILINHAM, B TICPBYIO OUepeb B MPOPIISX TYMAHUTAPHOU
U COLMaIbHO-PKOHOMUYECKOW HampaBiieHHOCTH. BBenenue «EcTecTBo3HaHMS MO3BOJIUT 3HAYUTEIHHO
SKOHOMHUTH y4eOHOE BpeMsi, BEICBOOOJMUBIIHUICS pe3epB KOTOPOTO IeNeco00pa3Hee HUCI0Ib30BaTh Ha
pacuiupeHre u yriayOsiaeHue Mpo(UIbHBIX Y4eOHBIX MPEAMETOB (JIUTEPATyphl, SI3bIKOB, UCTOPUU U
T. 1.).

LleHHOCTHbLIe OpueHTUPLI coaepKaHnA y4eGHOro npeamera

VYueonnii npenmer «EcTrecTBo3HaHUE», B COJAEPKAHHUM KOTOPOTO BEIYIIMM KOMIIOHCHTOM
SIBIISIIOTCS HAYYHBIC 3HAHUS U HAYYHBIC METOJbI TIO3HAHMS, TIO3BOJISICT CHOPMHUPOBATH y yUAIIMXCS HE
TOJIBKO IIEJIOCTHYIO  €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, HO W TMOOYXKIaeT y HHX
YMOIMOHAITBHO-IICHHOCTHOE OTHOIICHHE K M3y4aeMOMY MaTepually, TOTOBHOCTh K BHIOOpPY JeWCTBUI
ONpENIETICHHON HANpPaBICHHOCTH, YMEHUE KPUTUYECKH OLIEHMBaTh CBOM W 4YYyXKUE JEHUCTBUS U
MOCTYIIKH.

OCHOBHBIM PE3yJIbTATOM I103HABATEIBHOTO OTHOUIEHUS K €CTECTBEHHOMY MHUpPY B KYJIbTYpE
SIBIIIETCS YCTAHOBJICHWE CMBICIA M 3HAYCHUS COJCPIKAHUS OOBEKTOB W SIBJICHHM NPUPOJBI. Takum
oOpa3om, mo3HaBaTenbHas GyHKIUS YydyeOHoro mnpeamera «EcTecTBo3HaHHMe» 3akilO4aeTcs B
CIIOCOOHOCTH €r0 COJIepKaHUsl KOHLIEHTPUPOBATh B ce0€ KaKk 3HAHHS O €CTECTBEHHOM MHUpE, TaK U
MMO3HABATENIbHEIC LICHHOCTH:

— OCBOCHHME 3HAHMH O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpa H METOJax
€CTECTBEHHBIX HayK, 3HAKOMCTBO C HambOosee BaXHBIMU UICSIMU U OCTHXKEHUSMU €CTECTBO3HAHMS,
MO3BOJISIFOILMMU PACKPBITh €r0 POJIb B MPEACTABICHUSAX YEJIOBEKA O MPUPOAE, PA3BUTHUU TEXHUKHU U
TEXHOJIOTHH;

— OBJIQJICHME YMEHUSMHU TIPUMEHSATH TIOJYYCHHBbIC 3HAHUS JUIsI OOBSICHEHUS SIBICHUI
OKPYKAIOIIero MHUpPa, KPUTUYECKOW OLIEHKH HCIOJB30BaHUS E€CTECTBEHHO-HAYYHOW HHGOpMAaIuH,
MOJIYYCHHOW M3 pPa3IMYHBIX MCTOYHUKOB JIJII OCO3HAHHOTO OMpENETIeHUsT COOCTBEHHOM MO3HUIIUU IO
OTHONICHHIO K 00CYX/IaeMbIM B O0IIeCTBE MpodieMaM (IKOIOTUYECKUM, SHEPTETHUECKUM, CHIPhEBBIM
u ap.);

— pa3BUTHE UHTEIJIEKTYaJbHBIX, TBOPYECKUX CIIOCOOHOCTEH M KPUTHUECKOTO MBIILIECHUS B X0
MPOCTEUIIINX UCCIECIOBAHNM, aHAIN3a SIBJICHUH, BOCIIPUSTUS U HHTEPIPETALUH OJIYYEHHBIX ITPU 3TOM
pe3yJIbTaTOB;

— BOCIIUTAaHUE yOEKIECHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB MPUPOJBI M HUCIIOIH30BAHMS
TOCTHKEHUI €CTeCTBEHHBIX HAyK I Pa3BUTHS LMBUIU3AIUU; CTpEeMJIeHHE K OOOCHOBAaHHOCTH
BBICKA3bIBAEMOI TO3UIIMM W YBWKEHHE K MHEHHUIO OIIMOHEHTOB MPH OOCYXJIEHUU Mpodiem;
OCO3HAaHHOE€ OTHOIIEHHE K BO3MOKHOCTH OITACHBIX DJKOJOTHMYECKHMX M OSTHYECKMX IIOCIEIACTBHIA,
CBSI3aHHBIX C IOCTHKEHUSMHU €CTECTBEHHBIX HAYK;

— UCTIONb30BAaHUE E€CTECTBEHHO-HAYYHBIX 3HAHWN B TIOBCETHEBHOW >KM3HHM A1 OOecredeHus
0€30MacHOCTH KM3HEAEATETLHOCTH, OXPaHbI 3JTOPOBbSI, OKPYKAIOIICH CPe/Ibl, SHEPTrOCcOEPEIKEHHUS.

Pe3yn bTaTbl OCBOEHUA KypcCa

JINYHOCTHBIMH pe3yJIbTATAMHU 00y4YeHHs €CTECTBO3HAHUIO SBJISIOTCS:

— B YEHHOCMHO-OpUeHmMayuoHHou cgepe — BOCIHMTAHHWE YYBCTBAa TOPAOCTH 3a pPOCCHIiCKHE
€CTECTBEHHbIE HAYKU;

— B mpyoosoli cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AajibHeHIIed oOpa3oBaTeIbHON U
npodecCHOHALHON TPAaCKTOPHH;

— B NO3HABAMENbHOU (KOCHUMUBHOU, UHMENIeKMYAlbHOU) chepe — YMEHHUE YIPABIATh CBOCH
MO3HABATEJIbHON JEATEIbHOCTHIO.

MeTanpeaMeTHBIMHU pe3yabTaTaAMH OCBOCHHSI IIPOTPAMMBI TIO €CTECTBO3HAHUIO SIBJISIOTCS

— OBJIQJICHHME YMEHUSMU M HaBbIKAMU pA3JIMUHBIX BHUJOB IO3HABATEIbHOW JI€ATEIbHOCTH,



MPUMEHEHUS OCHOBHBIX METOJIOB MO3HAHUS (CHCTEeMHO-WH(OPMAIMOHHBIN aHAIH3, MOJICIHUPOBAHUE)
JUTSL U3YYEeHHS Pa3IMYHBIX CTOPOH OKPYXAIOIIETr0 €CTECTBEHHOTO MHUPa;

— OBIIQJICHNE OCHOBHBIMH HWHTEJUICKTYallbHBIMH OTEeparusiMu:  (OpMYIHUPOBAHUE THUIOTE3,
aHaJIU3 U CHUHTE3, CpaBHEHHUE, 0000IEeHNE, CUCTEeMAaTH3alusl, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€i1, IOMCK aHAJIOTOB;

— ¢opMUpOBaHHE YMEHUIN T€HEpUPOBATh HJEU U ONPEACNATh CPEACTBA, HEOOXOIUMBIE IS UX
peau3anuu;

— ¢dopMUpOBaHHE YMEHHI OINpenensaTh LEeNd U 3aJaydl JACSITeIbHOCTH, a TakXKe BbIOMpaTh
CpEIICTBA peaM3aIliy dTUX IIeJIel ¥ MPUMEHATh Ha MPAKTUKE; GOPMUPOBAHNE YMEHHUH HCIIOJIb30BATh
pa3ivyHble HWCTOYHUKUA JJIsl TOJYYEHHs] €CTEeCTBEHHO-HAaydyHOH HH(OpMalMM W TMOHUMaHUS
3aBHCUMOCTH OT CO/IepKaHUs U (hOPMBI IPECTABICHHON HH(pOPMAIIUY U LIeJel afpecarTa.

IIpenMeTHBIMHU pe3yJIbTATAMHU U3YUYCHHS €CTECTBO3HAHUS SIBIISIFOTCS:

B NO3HABAMeENbHOU chepe:

— OBJIaZICHHE YMEHUIMHU J1aBaTh ONpPEACICHUS U3YUEHHBIX TOHATUH;

— ONMHCaHWe JAEMOHCTPAMOHHBIX M CAMOCTOSATEIHHO MPOBEIECHHBIX YKCIEPUMEHTOB, HCIIONb3YS
JUISL 5TOTO PYCCKHM (POJHOM) S3bIK U SI3bIK €CTECTBEHHBIX HAYK;

— Kjaccu(uKaIus N3y4eHHBIX O0BEKTOB U SIBJICHUH;

— HaOMIOJICHNE JEMOHCTPUPYEMBIX M CaMOCTOSITENIbHO TMPOBOJUMBIX OMBITOB, €CTECTBEHHBIX
SIBIICHUH, MIPOTEKAIOIINX B TIPUPOJIE U B OBITY;

— U3JIO’KEHHE BBIBOJOB M YMO3AKIIOUEHHUI M3 HAOIIOJEHUI, N3yYEeHHBIX €CTECTBEHHO-HAYYHBIX
3aKOHOMEPHOCTEH, MPOTHO3UPOBAHUE TIOBEICHUS M CBOWCTB HEW3YYCHHBIX €CTECTBEHHOHAYYHBIX
00BEKTOB MO AHAJIOTMH CO CBOMCTBAMU H3YyUEHHBIX;

— CTPYKTYypUPOBAHNE U3YICHHOTO MAaTepUAIIA;

— MHTEpIIpeTalns €CTEeCTBEHHO-HAyYHOH WHGOpMAIUH, MOJYYEHHON M3 OPYrMX HCTOYHHKOB,
OLICHKA €€ HAyYHOH JIOCTOBEPHOCTH;

— CaMOCTOSITENIbHBIM TOUCK HOBBIX JUIsi ce0si €CTECTBEH HO-HAayYHBIX 3HAHHWM, MCIONb3Yys IS
3TOrO JOCTYMHBIE HICTOYHUKU UHGOPMAIUY;

B YeHHOCMHO-0PUEHMAYUOHHOU chepe:

— aHallM3 M OLEHKa IOCIEJCTBUI AN OKpYXKaromiel cpeabl OBITOBOW U IMPOU3BOJICTBEHHOM
NeSITeTTHHOCTH YeJIOBEKa,

B mMpy008oll chepe:

— IIPOBEJICHHE CCTECTBEHHO-HAYYHBIX OJKCICPUMEHTOB W BBHITNIOJHCHHE WHJINBHIYaJTHLHOTO
MPOEKTa UCCIIEIOBATEILCKOTO XapaKTepa;

B chepe puzuueckoul Kyibmypoi:

— co0mroieHne TpaBWJI TEXHUKH Oe30macHOCTH Tpu paboTe B KaOMHETE €CTECTBO3HAHUS
(¢pusuku, XUMHUH, OUOJIOTHH);

— OKa3aHUe TMEepBOW MOMOINM TMPU OTPABIEHUSNX, OXKOTaX M JPYTUX TpaBMaX, CBSI3aHHBIX C
BEIIECTBAMH, HJIEKTPHUYECKIM TOKOM H JTAOOPaTOPHBIM 000pYIOBAaHHUEM.

CopepxaHue Kypca
10 knacc (102 4, 3 4 B Hegento, U3 HUX 2 4 — pe3epBHOE BpeMSA)
Beenenue (4 u)

BBenenue B ecrectBo3HaHue. [Ipupoma — cpema oOWTaHUS W HMCTOYHUK JKU3HU YeEJIOBEKa.
B3aumooTHOIIEHHST 4YenmoBEeKa M TPUPOAbI, UX JuanekTuka. [Ipupoma — MCTOUYHHUK TBOPUECKOTO
BJIOXHOBEHMS JeATENIC HCKYCCTBA.

EctrecTBO3HAHME — €IMHCTBO HAyK 0 mpupoae. Marepuss u (OpMBI €€ CYIIECTBOBAHHUS.
Huanextuka ecrtectBo3HaHus. OCHOBHBIE AdTambl ero pa3Butws. [loHATHE O €CTECTBO3HAHWM Kak
CHUCTEME HayYHbIX 3HAaHUU O IPUPOJIE.

Llemoncmpayuu



BuneodpparmMeHTsl (CETBbCKOXO3SIICTBEHHBIE YTOMbS, Kapbepbl s JOOBIYH YIS U PYIBI,
MeTaJUTypruueckrue KoMOMHAThI, ra3o U HedrenpoBobl, Guotwmmu, ['DC, TOI u ADC, mocneacTrus
3eMJIETPSACEHUM M IyHAMH, WCYE3HYBLIME BHUJbl PACTEHUW U KUBOTHBIX); PEHPOAYKIUU KApTUH
BEIIMKUX XYIOKHUKOB ¢ TeH3akamu W aApyrumu oobekTamu npuponbl (M. lllumkuna, Y. JleBurana,
W. AiiBazosckoro, K. FOona u ap.); My3bIKajabHblEe (parMEHTHI, TOCBAIICHHBIC SBICHUAM IMPHUPOJIBI
(IT. YaiikoBckuii, K. Cen-Canc, JI. Ban betxoBen u ap.).

[TopTpeTsl y4eHbIX-ecTeCTBOUCHBITaTENCH, BuaeopparMeHTsl M0 WCTOPHUM BO3HUKHOBEHUS H
pa3BUTHA HUZUKH, XUMUHU U OUOJIOTUH.

Tema 1. EcTecTBo3HaHMe M MeTOABI MO3HAHUA Mupa (17 4)

IMIMPUYECKUH YPOBeHb HAYYHOr 0 mo3HaHus. ®opMbl NO3HAHMS: HAyYHOE U HEHayuyHoe. J[Ba
YPOBHSI HAy4yHOro [O3HAHUA: OHMIMPUYECKUI (UYBCTBEHHBIH, ONBITHBIA) M TEOPETUYECKUN
(paumonanbsHbIN). [ToHATHE 00 YMIMPHUYECKOM YPOBHE HAYYHOTO IMO3HAHMS U €T0 METOAX.

HaOnronenue u sxciepuMeHT. ['unoresa u BbIBOJ.

MopnenupoBanue Kak METOJ, HaydyHOro Ino3HaHus. lIporecc MonaenrpoBaHUs U €ro COCTaBHBIE
qyacTu: CyOBeKT (MccieaoBarenb), OOBEKT (MPeAMET, IPOLECC WU SIBJICHHUE) U MOJEIb, OTpajKaroas
OTHOLIEHHE MEX1y HUMU. TUIIBI MOJIEJIEH: MaTepUalIbHbIE U 3HAKOBBIE.

Teopernueckuii ypoBeHb HAY4YHOI0 NO3HAHUA. [[oHATHE O TEOPETUUECKOM YPOBHE HAYYHOI'O
MO3HAHUS W €ro COCTaBISIOMMX (OCMBICIIEHHWE HKCHEPUMEHTAIBHBIX (PAKTOB, pa3paboTka u
000CHOBaHME T'MIIOTE3, IOCTPOEHUE TeopuH). MoennpoBaHie Ha TEOPETUYECKOM YPOBHE IMO3HAHUS U
TUINIBI MoOZeNed (MleanbHasl, aHalorusi, MareMaTudeckas). Poyib MBICIIEHHOrO 3KCIEpUMEHTa U
MaTEMaTHYECKOT0 MOJEIMPOBAHMS B CTAHOBJIICHUH U Pa3BUTHH €CTECTBEHHBIX HAYK.

SI3bIK ecTeCTBO3HAHUS.

buonozus. buonornueckas cHCTeMaTMKa M €€ BaXKHEMIIME TaKCOHbl. bUHOMUHalIbHAs
HoMeHKkarypa. [lonsatue Buza.

Cucremaruka xuBOTHbIX. [loHATHE IOPOXBIL.

Cucrematuka pacrenuil. [lonstue copra.

buonoruueckas HOMEHKIaTypa — OCHOBA IPOGECCUOHAILHON JAEATEIbHOCTH.

Xumusa.  TpuBuasbHble  HasBaHMs. PanmoHanbHas  HOMEHKIATypa.  MexayHapoaHas
HomeHknarypa MIOITAK.

XUMHYECKHUE 3JIEMEHTHI U POUCXO0KICHUE UX Ha3BaHUM.

Knaccugukaius HeopraHu4eckux BelecTB (OKCHJIbI, KUCIOTHI, OCHOBAHUS, COJIM) U MPUHLIUIIBI
00pa3oBaHus X Ha3BaHUM.

Qusuxa. Enununsl m3Mepenus ¢usndeckux BenuuuH B Poccun. MexayHapogHas cucrema
eauHull u3mepeHus ¢uznueckux BenuuuH — CU. OcHOBHBIE W IPOU3BOJHBIE €AMHMIIBI U3MEPEHUS
¢uznueckux BenuuuH CU.

EcrecTBeHHO-Hay4YHble NOHATHS, 3aKOHbI M TeopuH. EcTecTBEHHO-HayyHbIE MOHSITHSL.
KoHkpeTHbIe 1 aOCTpaKTHBIE €CTECTBEHHO-HAYYHbIE MTOHATHS. 3aKOHBI €CTECTBO3HAHUS.

EcrectBeHHO-HayuHble Teopuu. OmnucaTelbHbIE TEOPUM U OOBSICHUTEIbHBIE TEOPUU.
[Tporaosupyoas pojb €CTECTBEHHOHAYYHbBIX TEOPUH.

EcrecTBeHHO-HayyHass kapTuHa wmupa. Kaptunel Mwupa: penuruosHas, ObIToBas,
xynoxecTtBeHHas. EctecTBenHo-HayuyHas kaptuHa mupa (EHKM). OBomonns EHKM u ee stamsl:
apUCTOTENIEBCKUM, HBIOTOHOBCKH, SUHINTEHHOBCKAs PEBOIOLIUS.

[TpyHIMIIBI TIO3HAHMSI B €CTECTBO3HAHMM: COOTBETCTBHS, JONOJIHUTEIBHOCTH, NMPUUYUHHOCTH,
CUMMETPUHU.

Mupsl, B KOTOpBIX MbI kuBeM. Krnaccugukanus MUpOB (Meramup, MakpoOMHUpP, MUKPOMHD,
HaHOMHMp). ['paHHLIBI MHPOB W YCIOBHOCTh A3THX rpaHull. [IpuOopbl A H3ydeHHs MHPOB, HX
HBOJIIOIMS OT CBETOBOro MHKpockorna P. I'yka 1o ckanupytomiero TyHHeapHoro Mukpockona (CTM) u
aTOMHOCHJIOBOTO MUKpOcKoma (ACM).

MouekynsipHOE paclo3HaBaHWE M €ro posib B NPUPOJE U KU3HM 4YenoBeka. KoMmbrorepsl
Oymymiero.

Jlemoncmpayuu



[Toptpersl  yuenbix-ectectBoucnbiTarenedt  (I'. Tanunes, 1. MenneneeBa, I'. Mengens,
H. beketoBa, M. ®apanes), paznuuHble MaTepHaNIbHBIE OOBEKTHI: (Quznueckue (dmexTpodopHas
MaIIMHA — MOJIETTh MOJIHUY, KPUCTAJUTMYECKUE PEIICTKU PA3IMYHBIX TUIIOB), OMOIOTHYECKUE (MYISKA
IIBETOB, OpPraHoOB Teja 4YejoBeka), reorpaduyeckue (TIodyc, Kapra, TEUTYpHi), XUMHUYECKHE
(mmapocTepKHEBbIC U 00BEMHBIC MOJICITH MOJICKYJT Pa3IMYHBIX BEIIECTB).

Cnaiinpl ¢ MoaenssMH CcTpoeHHs atoMa Tomcona u Pesepdopna. OTHOCHTEIBLHOCTh MOHSATHS
mycTOTHl. PaznuduHble pu3ndeckue, XUMIUYECKHE U OMOTOTMYEeCKHE MOJICTH.

[Toptpersr Apuctortens, K. Jlunnes, Y. /lapuna; BuneodhparMmeHTsl ¢ TaKCOHaMH B OOTaHUKE U
300JI0TUU U TPUMEPHI CUCTEMATUKH OTIEIBHBIX PACTEHUH U )KUBOTHBIX.

Tabmuma, cnaitn win BuneopparmeHT «Homenkmarypa MIOITAKy; Tabmumpl wiam claiasl ¢
AHUMAIMSAMHU TI0 OOIIMM TIPUHIMIIAM 0Opa30BaHUsI HA3BaHWK BAKHEUIUX KJIACCOB HEOPTaHUYECKHX
COETMHEHUI — OKCHIOB, KUCJIOT, OCHOBAHMIA, COJIEH U UX KiIaccuuKaIiy.

[Toptperst Oma, Kynona, HeroToHa, DiiHIITEHA U JIp.; TAOIHMIIBI OCHOBHBIX M MPOHU3BOIHBIX
equann, CU; aunamuueckue BuaeodparMeHTbl, WIIIOCTPUPYIOIIME Ba)KHEHIIME MOHATHS (PU3UKU
NPUMEHHUTEIHHO K TeME YpokKa; ciain win BuaeopparMeHT «CTapopycCKue eAWMHHIIBI H3MEPEHUS
HEKOTOPBIX (PU3UYECKUX BETUUHH).

Tabmuel 1 BuneodgparMeHTsl, WITIOCTPUPYIOIINE BaXKHEHINME TOHSTHS, 3aKOHBI M TEOPUHU
€CTECTBEHHO-HAYUYHbIX JIUCLMIUIMH 10 KYpCY OCHOBHOM IIKOJIBI.

BuneodparMeHThI 1 Cllaiiibl 1O SBOIONUH MUKPOCKOIIOB.

Jlabopamopnvie onvimoi

1. TTocTpoeHue paBHOCTOPOHHHUX TPEYTOJIBHUKOB M3 CIIMYECK HA TUIOCKOCTH U B TIPOCTPAHCTBE.
2. ntroctpanust IpUHIAITA COOTBETCTBHSL.

3. MozaenupoBaH#e NPUHITUITA PA0OOTHI CKAHUPYIOIET0 MHUKPOCKOIIA.

4. Jloka3aTelbCcTBO OCITKOBOM MPUPOABI (PEPMEHTOB.

Ipaxmuueckue pabomul

1. OMnupuueckoe Mo3HaHNUE B U3YUYEHUU €CTECTBO3HAHUS.

2. HabmroneHue 3a ©13MEHEHHEM TeMIIepPaTyphl JIbJia U €r0 COCTOSIHUEM IIPU HarpeBaHUU.
3. HabOurotenue 3a mpopactanueM ceMsiH Gacom.

4. HabmroieHue 3a ropsiiieit CBedoil.

Tema 2. Meramup (12 4)

Yenosexk u Bceenennasgs. XpoHOJIIOrMS aCTPOHOMMYECKUX IIPEACTABICHUM U OTKPBITHIA:
TeOLICHTPUYECKAsi CUCTEMA MHUPA; AaHTPONOLICHTPUYECKAs] CUCTEMA MHUPA; TEJIUOLICHTPUYECKAs! CUCTEMA
mupa. ActpoHoMbl XVI-XIX BB. 1 ux BK/aJ B pa3BUTHE MpeCTaBIeHUN 0 BeeneHHoM.

Kocmounorus. Bxitag oTe4ecTBEHHON HAYKH B MUPOBYIO KOCMOJIOTHIO.

IIpoucxoxnenne u crpoenre Bcenennou. dusnueckre SBIEHUS U 3aKOHBI, CBA3aHHbBIE C
MPOUCXOKIeHHEM U cTpoeHueM Bcenmennoit. Dddexr [Jorepa. 3axkon Xab6na. Teopuss Bombioro
B3pbIBa. EnuHUIBI M3MepeHus: kocmuueckux paccrostHuii. HeOGecuble Tema. Co3Be3nusi. 3Be3IHbIE
ckorieHus. 3Be3nbl. [lnaners. KomeTsl, METEOpHTHI, aCTEPOUIBI.

Kak uesioBek usyuaer meramup. [lepBrie Teneckonsl u obcepBaTopun. Teneckon-pegpakrop u
Teneckomn-pediekrop. Paguoreneckonsl U MexXIIaHeTHbIE cTaHIUUA. OpOuTanbHas aCTPOHOMHYECKAS
obcepBatopus (OAO).

3akonbl aBU:KeHMsT HeOecHbIX TeJ. IlepBwiii 3akon Kemnnepa. Amnoreii u nepurei.
XapakTepucTUKH dJUTHIca: (POoKaTbHOE paccTosHue, (OKYC, OCh, IONYOCh, IKCIEHTPUCUTET. BTOpoii u
TpeTui 3akoHbl Kemiepa. 3akOH BCEMUPHOTO TAroTeHUs. KocMuueckne cKopocTH.

lanaktuku. OOmme cBeneHUs o ranakTukax. Yepnele nbIpbl. Kiaccuukamnusi ramakTHk:
AJUIMNTUYECKUE, CIUPAIbHBIE, HENPABUIIbHBIE, paguoranakTuki. Hama ["amaktuka. Miueunbiid 11yTh.
KBa3zapsi.

3Be3abl. CosHue. 3Be3nnl, X poxacHue. CHEeKTpalbHBI aHalu3 — OCHOBA HCCIIEIOBAHUS
XUMHUYECKOIO COCTaBa 3BE3L.

XapakTepuCTUKH 3B€3/1 (CBETUMOCTb, CIIEKTpaJbHBIA Kiacc, 3p(eKTUBHAS TeMIeparypa) U UX



KjIaccupuKkanus (KeNThle M KpacHbIE KapiHKH, KPACHBIC TMTAaHTHl, CBEPXTUTAHTHI, O€JIble KapJIUKH,
HEUTPOHHBIC 3BE3/IBI).

[Tpoucxoxnaenne ConHua u ero crpoeHue. CTpykTypa coimHeuHoW atmocgepbl. CoyHEUHBIH
BETEP.

CouHeuHasi cucremMa U ee miaaHerbl. Ctpoenne ConHeuHoil cuctemsl. [lnanerst CosHedHOMN
cucrteMsl. Jlpyrue cTpykTypHble 3jeMeHTbl COJHEYHOW CUCTEMBI: CIYyTHUKU IUIAHET, aCTepOMJIbI,
KOMETBI, METEOPUTHI.

Jlemoncmpayuu

[Toptpetst Apuctortens, Iltomemes, Apucrapxa Camocckoro, H. Konepnuka, J[[x. bpyHo,
I'. Tamunes, K. [luonkoBckoro # MEpBBIX IIECTH COBETCKUX KOCMOHAaBTOB; A. DiHIITEHHA,
A. ®puamana, K. Jlommepa, B. Ciudepa n D. Xa66na, K. SAnckoro, U. Herotona, . Jlunmepcres,
N. Kennepa.

Buneodparmentsl u Qororpapuu mo Teme: Mozenb bonblioro B3pbIBa, pa3iWYHbIC THIIBI
TaJakTUK (SJUIMIITUYECKHE, CIHUPAIbHbIE M HENpPaBWIbHbIC), cOo3Be3us CeBepHOro MoJylapus,
pa3inuHble HeOeCHbIE Tela, KBa3aphl, IPOUCX0oxkaeHne U crpoeHrne ColHIa, CTPYKTYpPHBIE 3JIEMEHTHI
CoHEYHOM CUCTEMBI.

[[IxoyIbHBIN TENECKO.

MopenupoBanue: Broporo 3akona Keruiepa, noBepxuoctu ConHila (KOHBEKTUBHOM 30HBI).

Jlabopamopnule onbimoi
1. Omnpenenenue reorpaduueckoil LMPOTHI 10 yriry HabmoaeHus [lonspHoil 3Be31bl1.
2. IlocTpoenue sruturca.

Ipaxmuueckas paboma
5. Uzydenue 3Be37HOTO Heba ¢ MOMOUIBIO MOABHKHOM KapThI.

Tema 3. O60n0ukn 3emun: aurocdepa, rugpocdepa, atmocdepa (13 u)

Ctpoenue 3emun. Jlurocepa. Buyrpennee crpoeHue 3eMian W €€ XUMUYECKUM COCTaB.
Crpoenne u coctaB nuTtocdepbl. MuHepaisl W TOpHble Hopoabl. Pynsl. JluTocepHble IUINTHI
3emnetpscenus. [llkana Puxrepa. MHTeHCMBHOCTD 3emiieTpsicenuid. [lynamu.

I'uapocdepa. Oxkeanst m Mopsi. CoctaB runpocdepsl. MupoBoii okean. Mops. Hetunuunsie
Mmopsi: CapraccoBo, Kacniniickoe u Apasnbckoe.

Tema MOpsI B IPOU3BEAECHUSAX MUPOBOM XY/10KECTBEHHOMN KYJIBTYpHI.

Boabl oxkeaHoB M Mopeil. XMMHUYECKHI COCTaB MOPCKOM M OKeaHW4eCKOM Boxbl. [Ipomuiure.
Jlen B okeane. I'pennanaus. Anrtapktunaa. /[Bmxenue Bog Muposoro okeana. [IpunuBel U OTJIMBBIL.
Mopckue Tedenus. Tunsl kimMara.

Boabl cymm. Boasl cyny u ux KiaccupuKarus.

Ponnuku. I'eitzepsl. MuHepasibHbIE BOJBI U MX KJIACCU(UKALIMSL.

[Tpo6nema mpecHoit Boabl. O3epo baiikan.

KapcToBble siBinenust 1 o0pazoBaHHe CTATaKTUTOB U CTaJlarMUTOB.

AHOMaJIbHBIE CBOMCTBA BOJIbI U UX 3HAYEHUE B IPUPOJIE.

Atmocgepa. Iloroga. Atmocdepa u ee cocraB. BeprukaibHoe cTpoeHHE aTMocgepsl:
Tporocdepa, ctpatochepa, mezocdepa, repmocdepa, s3x3ochepa.

Cocras Bo3ayxa. O30HOBBIE AbIPBI U MAPHUKOBBIHN 3D PexT.

IToromga u xauMar.

ATmocgepHoe naBiaenune. Berep. ATmocdepHoe nasinenue. KecconHast u BbICOTHasE OOJE€3HU.
[{MKIIOHBI M aHTUIMKIIOHBL. ATMOC(EpHBIE (POHTHI.

Berpa m ux BuIbI: mIKBaJ, CMEpY, aHTUIIaccaT, maccar, opu3, ¢p&éH, 60pa, CHPOKKO, MYCCOHBI,
TailpyHbl, yparaHsl, CMEpUH, TOPHAJIO.

[Ixana Bogopra.

BuaaxHocTh Bo3ayxa. Brnaxxnocts Bo3ayxa. Ilcuxpomerp u rurpomerp. Touka pockl. OGnaka,
ux (popmsl u pazmepsl. Tyman. Ocanku u ux tumnsl. Pagyra.



Jlemoncmpayuu

OO6pa31sl pya, MUHEPAJIOB U TOPHBIX MOPOJ, (U3MUecKas KapTa MOoJyIIapHii, aTIackl.

Kaptbr: Mopckux TeueHui, pusndeckue kKapTel Mupa U Poccuiickoii deneparuu.

Buneopparmentsr u ¢oTtorpaduu mo TeMe ypoka: CTpOCHHE 3eMIIH, 3€MIICTPSICEHUs, I[yHaMH,
pa3jnyHble OKeaHbl U MOps, ailcOepru, MOpPCKHME Te4YeHMs, POJHUKH, Tredsepsl, o3zepo baiikain,
KapCTOBBIC SIBJICHUS (CTAJIAKTUTHI M CTaJJarMUTHI), aTMoc(hepa U ee COCTaB, IUKIOHBI U AHTHLIUKIIOHBI,
BU/JIbI BETPOB, TYMaH, pajyra, OCaJAK{ pa3InYHbIX THUIIOB.

Penponyknun xaptun: M. AliBasoBckoro «JleBstsiii Bany, U. JleBurana «beper CpennseMHOro
Mmopsi», W. Illumkuna «Ha 6epery mops», JI. Jlaropao «Mope», A. PrutoBa «Ha romybom mpocrope»;
¢dbparMeHTBl My3bIKATBHBIX Mpou3BeneHuit: H. Pumckoro-Kopcakosa «Canko», K. [Iebroccu «Mopey,
M. PaBens «Jloaka B okeane» u3 cOopHuka «3epkanay, [1. YalikoBckoro «Jlebeaunoe 03epo.

[IpeBpaiieHusi HEpaCTBOPUMBIX KapOOHATOB KajublUs M MarHus (CpeiHUX coieil) B
pacTBOpUMbIE THIPOKAPOOHATHI (KUCIBIE COJIM) U OOpaTHO — MpUYMHA O0pa30BaHUs CTATAKTUTOB U
CTaJIarMUTOB.

MonenupoBaHue napHUKoBoro 3 dexTa.

[Tpubopsl: ans n3mepeHus artmochepHoro napiaeHus (0apoMeTpbl), ISl U3MEPEHUSI BIaXKHOCTU
BO3/yXa (TUTPOMETPBHI).

Jlabopamopmvie onvimul

1. I3yuenue cocraBa rpaHuTa.

2. MopenrpoBaHue BbICOKOH TNIOTHOCTH BOJbI MepTBOIO MOps.
3. Pacmiupenue BOAbI IPU HarpEeBaHUH.

Ipakxmuueckue pabomul

6. M3yueHne KOJUIEKIINH TOPHBIX TOPOI.

7. VI3yueHune 5xeCTKOM BOJIBI M YCTPAHEHHE €€ )KECTKOCTH.
8. M3yueHne mapamMeTpoB COCTOSIHUS BO3AyXa B KaOMHETE.

Tema 4. Makpomup. buocdepa (21 1)

Ku3Hb, IPU3HAKHU KMBOT0 M UX OTHOCUTEIbHOCTh. OCHOBHBIE CBOWCTBA KUBOT'O OpraHU3Ma:
€IMHCTBO XMMHYECKOIO COCTaBa, OOMEH BELIECTB, CAMOBOCIIPOM3BEICHHUE, HACIEICTBEHHOCTb,
U3MEHYMBOCTb,  Pa3BUTHE M  POCT,  PA3APAKUMOCTb,  JUCKPETHOCTH M  LEJIOCTHOCTb,
JHEPro3aBUCUMOCTb.

JKuBple cHCTEMBI Kak CaMOYNPABIIAIOLIMECS, CaMOPETYIHMPYIOIIUECs, CaMOOPTraHU3YIOIIHECs
CUCTEMBI.

Tpu Havana TEPMOJAMHAMHUKH.

IlonsTHE SHTPOIUN.

IIpoucxoxnenne xu3Hu Ha 3emuie. OCHOBHBIE THUIIOTE3bl MPOUCXOXKIECHUS KU3HU Ha 3emiie:
KpEalMOHU3M, THUIIOTE€3a CAaMOIIPOU3BOJIBHOIO 3apOKICHUS JKU3HUM K3 HEXKHUBOIO, KOHILICIIIMA
OuoreHesa, runoTe3a MaHCIEPMUH.

['mnore3a MPOUCXOXKAEHUS XU3HU MyTeM OMOXMMHUYECKOW s3Bomonuu (rumore3a OmapuHa —
XomnaeitHa).

Juckyccus 0 BO3MOXHOCTH CYLIECTBOBAHUS BHE3EMHBIX [IUBUIIN3ALIAN.

XMMHYECKHI COCTAB KJIETKH. XMMUYECKAsl OpraHU3alns KJIETKA Ha aTOMHOM — 3JIEMEHTHOM
ypoBHE. MakpoaneMeHTbl. MUKPOIJIEMEHTBI.

MonexkynsapHblii ypoBEHb XUMUYECKON OpraHu3aluu KJIeTKH (MOJIEKYIISIPHBIN COCTaB KIETKH).

Heopranunueckue coenunenus kinetku. Boga u ee posib. MuHepanbHbIE CONHU.

Opraanyeckue BeniecTBa KIETKHU.

YpoBHM opranu3anuu ;ku3Hu. KieTouHbIl ypOBEHb OPraHNU3aluY KU3HU Ha 3emie. TkaHeBbIl
ypoBeHb. Tumbl TKaHEHl >KUBOTHBIX (SMUTENHATIbHAs, COECJUHUTENbHAs, MBIILIEYHAs, HEpBHasi) U
pacteHuii (oOpa3oBaTenbHasi, IOKPOBHAs, OCHOBHAas M mpoBojsmas). OpraHHblii ypOBEHb.
OpranusMeHHbIl  ypoBeHb. llomynsnnoOHHO-BUIOBOM ypOBEHb. bBHOreoneHOTHYECKUl YpOBEHb.



buorienos. buocdepHsiii ypoBeHb.

IIpoxkapuoTtsl u 3ykapuoThl. [IpokapuoTsl u 3ykapuothl. baktepun u ux xiaaccuduxaius: 1o
¢dopme (OarmsuIbl, KOKKH, COUPWILIBI, BUOPUOHBI), MO THUIYy NMUTAaHUS (CAmpo(HTHI, Mapa3uThl), 1O
OTHOIICHUIO K Kuciaopody (adpoObl, aHa’poObl). OCOOCHHOCTH CTpOCHUs OakTepuili U UX
KU3HENEATENbHOCTU. PoJib GakTepuy B IPUPOJIE U )KU3HU YEIIOBEKA.

[{nanoGaktepun  (CHHE3ENIEHbIE  BOAOPOCIM) W OCOOGHHOCTH WX  CTPOSHUS W
XKHU3HeneATeNpHOCTH. Poib 1imano0akTepuu B mpUpoIe.

CrpoeHue KIeTKH 3yKapuoT.

Kiuerounass Teopusi. IIpocreiimmme. Bupycbl. KinerouHas Tteopus U €€ IOJOXKECHMUS.
[Tpocreiimue: KryTUKOBbIE, PECHUUYHBIE, aMeOOUAHbIE. 3HAUEHUE MPOCTEHUIINX B MPUPOJEC U KU3HU
YeJI0BEKa.

Bupycel. CtpoeHune u 0CoOEGHHOCTH JKHU3HENEATENIbHOCTH BUPYCOB. BupycHble 3aboneBaHus
yenoseka. BUY u CITHU /.

I'pulsb1. Posb rpuboB B IpUpO/Ie ¥ B XO3SHUCTBE YEIIOBEKA.

Ikoaoruveckue cucrembl. [louarue skocucremsl. buoron. buonenos. buoreonenos. Orinuus
OHoreoreHo3a OT IKOCUCTEMBI.

HecrtabunbHblie 1 cTaOUIbHBIE 9KOCUCTEMBI.

Tumnonorust MKUBBIX OPraHU3MOB 3KOCHCTEMbBI: MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLEHTbI
(canmpoduTsr). ABTOTpOdBL. ['eTeporpodsr.

[TonsTe o mnumeBbIX (Tpoduyeckux) Iensx OuoreolneHo3a. buonornyeckuid KpyroBopot
BELIECTBA B IPUPOJIE.

IIumeBbie menu. IK0JI0rus. JKogorndyeckue pakropol. [Tunesas uensb. J[Ba OCHOBHBIX THIIA
Tpouueckux neneil — nacTOuIIHbe (LENU BbIEJAaHUs) U JIETpUTHBIE (Llenu pasnokeHus). [lummesas
CEeTh. DKOJIOTUYECKUE MTHUPaMUIbI (UMCICHHOCTH, Onomacchl, sHeprun). [Ipasuno 10 %.

[Tonsitue 06 sxomoruu. OCHOBHBIE TIPOOIEMBI SKOJIOTHH.

Dkonorudeckue GpakToppl: a0MOTUYECKUE, ONOTUYECKUE, AHTPOIIOT€HHEIE.

Buocdepa. buochepa u ee rpanunnl. Konnenmus sposmonuu 6mochepsr B. M. Bepranckoro.
Hoocdepa. Texnochepa. OcHOBHbIE TOAXOABI B YUeHHH O Ouocdepe: SHEPreTHUECKU,
OroreoXMMHIeCKuii, ”HHOPMAITMOHHBIHN, IPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(EPHBIA.

DKoJoru4eckue npo0aeMbl UeI0BEUECTBA.

IlonsTue OuoJioruyeckoii 3Boaonuu. [loHarue Guonmorndeckoil 3BOIIONUU. J[TUTENBHOCTD,
HeoOpaTUMBIN XapakTep, HalpaBJIE€HHOCTb IBOJIIOLHH.

OcHoBHbIE HanpaBiIeHUs 3BOIOLUU. bruonorndeckuii nporpecc. buosnornueckuii perpecc.

AHTpOIIOTEHE3 U €r0 3Tallbl.

JBoOnUOHHAas Teopus. [Ipeamoceuiku co3ganus 3BomroluMoHHON Teopuun Y. /lapBuna.
Jlormueckast CTpyKTypa JapBUHU3Ma (M30BITOYHAsT WHTEHCHBHOCTh pa3MHOXKEHHUs, Oopbba 3a
CYIIIECTBOBaHME U €€ BUJIbI, €CTECTBEHHBIN 0TOOD).

CuHTreTndeckasi TeOpUs SBOJIIOLHH.

Muxkpossomronus. Bunoo6pazoBanue (reorpaduyeckoe 1 3K0JIOrn4eckoe). Makpo3BOIOLHS.

JIBUoKyIIME CUIIBI ABOJIIOLIMH: MYTAlIMOHHBIN MTPOLIECC, MOMYISIUOHHBIE BOJTHBI, U30JISIIHS.

@DopMBI €CTECTBEHHOT'O 0TOOpa: CTAOUTU3UPYIONIUH, IBIKYIIUHN, TU3PYITUBHBIN.

Llemoncmpayuu

Buneodparmentsl u ¢otorpadgumu mo Teme: mpouecchl THUEHUS, OpOKEHUS, AUCCUMUIISIINM;
NPEJCTaBUTENIN TPOKAPUOT U DYKAPHOT; OCOOCHHOCTH CTPOCHMS BHUPYCOB, MPEJCTABUTENIN ILApCTBa
rpu0OB, SKOJIOTMYECKHE CUCTEMBI, IPUMEPHI MUILIEBHIX LIETIEH.

PacTBOopeHne B BOAE XJIOPOBOAOPOAA (IMCCOIMANMSA COJSTHOM KHCIOTHI), PacTBOpEHHE
KPUCTAJIJIOB TIEpMaHraHata Kajusg WJIM METHOro Kylnmopoca B BOJie, MCHapeHue BoJbl, auddysus
Naxy4ux BEIHIECTB (OJEKOJIOHA) C TOpsIIEH JaMIIOYKH HaKaJlWBaHMs, UCIApPEHHE KaIllu CIHUpTa C
buIbTpOBANIbHOM OymMaru Win caneTku.

Penpoaykiuy KapTHH BEIMKHUX XYJTOXKHHUKOB Ha TeMY 00)KECTBEHHOT'O NMPOUCXOXKJIECHUS JKU3HU;
Pa3IMYHBIX TPUPOIHBIX IKOCHCTEM.

Tabmuupbl M TUIakaTel: «XUMHYECKHH COCTaB KJIETKH», «DBOJIOIMOHHOE APEBO PACTCHUN»,
«OBOJIIOLIMOHHOE JPEBO )KMUBOTHBIX», « DBOJIIOIIMOHHOE JPEBO IPUMATOB U YEIOBEKAY.

[Toptpetsl A. U. Onapuna u [Ix. b. Xonneiina, T. I1IBanna, /1. Y. IBanoBckoro u 3. J[>kxeHHepa,



A. Tencnu, B. Cykauesa, . I'ekkenst, B. W. Bepuanckoro, Y. /lapsuna.
[TnakaTel ¥ MyJISKHM OPraHOB M CUCTEM OPraHOB PACTEHUH, YEJIOBEKA U )KUBOTHBIX.
JemoHcTpanus mpouecca GoTOCUHTE3A.

Jlabopamopnvie onvimol
1. CpoiicTBa 6€nKOB.

2. CBOMCTBA TTTIOKO3HI.
3. CBoiicTBa caxapo3sbl.
4. CBoiicTBa KpaxMmaJa.

Ipakxmuueckue pabomul

9. Pacno3HaBaHue OpraHu4ecKuxX COeIMHEHUM.

10. U3y4yeHre MUKPOCKOTIYECKOTO CTPOCHHSI )KUBOTHBIX TKaHEH.

11. V3y4enne pacTUTEIBLHON M )KUBOTHOHN KJICTOK.

12. N3yuenne mpoCcTenmx.

13. U3y4yenue B3aMOCBsI3€il B HCKYCCTBEHHOW HPKOCHCTEME — aKBapuyMe U COCTaBJICHHE Lienei
MATAHUA.

14. N3y4yenue OBITOBBIX OTXOJIOB.

Tema 5. Aonoruueckue GaKkTopbl U NPUCIOCOOJIEHHOCTH K HUM KMBBIX OPraHH3MOB
(26 u)

Ocobennoctu kaumara Poccun. 30Ha apKTHYECKUX NMYCThIHb, TYHAP M JecoTyHnap. Kimmar
Poccun. IlpuponHo-knumartuueckue 30HbI Poccuu: apkTuueckas MYCThIHSA, TYHJIpa, JIECOTYHJpa,
Talira, CMEIIaHHbIE ¥ NIMPOKOJINCTBEHHBIE JIECA, JIECOCTENb, CTEIb, IIOIYIyCThIHS, ITyCTBIHS.

Pa3HoOOpasue ©  MPUCTIOCOOJNICHHOCTh  JKMUBBIX ~ OPraHU3MOB K TOW WM WHOU
IIPUPOJHO-KIMMATUYECKON 30HE.

DJIeKTpOMarHuTHasi mpupoaa cpera. Cper. Pa3zButue npeiactaBieHUH O TNPUPOJIE CBETA.
OneKTpoMarHuTHOE u3iaydeHue. JlimHa BonHbl. YacToTa KoneGaHU.

[Ilkana >7€KTPOMarHUTHBIX BOJH, y-JIyuu, pEHTT€HOBCKOE W3Iy4YeHHE, YIbTpaduoIETOBOE
U3JIy4eHue, BUIUMOE H3IIydyeHHe, MHPpaKpacHOe U3ydeHHEe U UX pOJIb B IPUPOJIE U XKU3HU YETIOBEKA.

OnTuyeckue cBoiicTBa cBera. /[BoiicTBeHHast nmpupoaa cBeta. @OTOH. 3aKOHBI OTPAXKEHUS U
nperomiieHuss cBeta. OTHOCUTENBHBIM TOKa3aTellb MpenoMieHHs. @axkTopel, BIHAOIIKME Ha
IIOKa3aTesb MPEJIOMIIEHUS: NPUPOJa BEIIECTBA, TEMIEPATypa, JJIMHA BOJIHBI MAJAOIIEr0 U3IyYEHHUs.
Pedpakromerp.

Hucnepcus, nudpakuus u uHTEpDEpEeHIINS CBETA.

CaeT U NIpUCIOCO0JIEHHOCTh K HEMY KMBBIX OPraHM3MOB. BiusHue cBeTa Ha OpraHU3alLUIo
JKU3HEHHOTO IIUKJIa OpraHu3MoB. bruoputmer. ®OTOCUHTES.

Paznenenune pacteHuil Ha CBETOJIOOMBBIC, TEHENIOOUBBIE U TEHEBBIHOCIMBBIE. DOTOTpONU3M.
3HaueHue cBeTa Ul OPUEHTAIMH JKUBBIX CYLIECTB B MPOCTPAHCTBE. bruotoMuHecIeHIUs U ee poib B
YKU3HU KUBOTHBIX.

BHyTpeHHss1 JHeprusi MAKPOCKONNYeCKOH cucTeMbl. TepMOAMHAMUKA U €€ TPOTHOCTUYECKOE
3HaueHue. BHyTpeHHsIs1 SHEprus TEpMOAMHAMUYECKOH cucTeMbl. [lepBoe Hayano TepMOIMHAMUKH.

Temnonepenaya. TennonpoBogHocTh. KOHBEKIMSA: €CTECTBEHHAs U IPUHYUTENbHAsA. TennoBoe
W3JIy4CHHUE.

TennoBoe paBHoBecue. Temmneparypa. Bropoe Hawano tepmoauHamuku. KoimdecTBo
TEIJIOTHI. TermIoeMKoCTb.

TemoBoe paBHOBecue. TepMOAMHAMMUYECKUE CUCTEMBI TPEX TUIIOB: N30JIMPOBAHHBIE, 3aKPHITHIE
U OTKPBITHIE.

TemnepaTypa Kak apameTp COCTOSIHHSI TEPMOJIUHAMUYECKON CUCTEMBI.

Temmneparypa ¥ IPpUCIOCO0JICHHOCTH K Hell sKMBbIX OPraHU3MOB. TepMOpErysnys B )KUBON
npupone. Temmonponykuus ¥ TemaooTAada. MexaHu3Mbl TEPMOPETYJISLUN )KUBOTHBIX M PACTEHMM.
Temnepatypa Tena yenaoBeka U ee (U3H0I0rHuecKas poJb.

Knaccu¢ukanuss  KMBOTHBIX 0  TEMIEpaTypHOMY  peXHMMY Ha  TOMOHOTEPMHBIE,



MOMKUIIOTEPMHBIE U FE€TEPOTEPMHBIE.

Knaccudukanus opraHu3mMoB MO TEMIEPATypHOMY HHTEpBaly OOHWTAaHUS: HIBPUTEPMHBIE U
CTEHOTEPMHBIE.

Axknumaruzanus. TemnepaTypHbIid pesKkuM.

Crpoenne mMosekyabl 1 Gpu3nyecKue cBoiicTBa BoAbl. CTpoeHHE MOJIEKyJbl BoJbl. Boaa kak
pactBopuTesb. PU3NYECKue CBOMCTBA BOJbI: aHOMallbHAs TeMIIepaTypHas 3aBUCHMOCTb IIOTHOCTH
BOJIbI; BBICOKOE IIOBEPXHOCTHOE HATSKEHUE BObl; AHOMAJIbHO BBICOKME 3HAUEHUS TEMIIEpaTyp
KUIICHUS U TUIaBJICHUS BOJIbI; BHICOKOE 3HAYEHUE TEIJIOEMKOCTH BOJIBI.

3HavyeHre PU3NIECKUX CBOMCTB BOJIBI ISl IPUPOJIBI.

DileKTpoMTHYecKass auccounanusi. OCHOBHBIE IOJOXKEHUS TEOPUH DIIEKTPOIUTHUECKON
muccormanmu (TOl). DnexTponuTsl M HEINEKTpoduThl. Kiaccudukanus HMOHOB MO Pa3sTUYHBIM
OCHOBaHUSM. MeXaHU3MBbI IUCCOLMALINU JIEKTPOIUTOB C PA3HBIM TUIIOM XUMUYECKOU CBs3H. CTeneHb
ANEKTPOIUTHYECKON Auccounanuu. Coiv, KUCIOThI U OCHOBaHUs B cBeTe TO/I.

PacrBopumocts. pH kak mnoka3zareab cpeabl pacrBopa. PacTtBopuMocth W ee
KOJINYECTBEHHAS XapaKTePUCTHKA — KOA((OUIIEHT paCTBOPHUMOCTH.

MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA B PaCTBOPE.

Bona kax amdonut. [Tonsarue pH pactBopa.

3unauenue pH B npupone. 3nadenust pH Gpuznonornyeckux KUaKoCTel YenoBeKa B HOpMeE.

XuMHuYecKHe CBOMCTBA BOAbl. XHMUYECKHE CBOMCTBA BOAbL. B3ammoneiicTBUE€ BOABI C
MeTaiamu. B3aumopeiictBue Boabl ¢ okcuaamu. 'uaparanus. B3zaumoneicTBUE BOJBI C COJISIMH.
['unponus. Paznoxenue Boasl. [loHsTre 00 amekTponuse u GoTomse.

Bona — a0moruyeckuii pakrop B :ku3HM pacrenuil. Ponb Boasl B Omocdepe: KombiOenb
YKU3HHU, cpeia OOUTaHUsl, yYaCTHUK OMOXMMHUYECKUX IPOLECCOB, YHACTHUK CO3JaHUsI OMOTr€O0L€HO30B,
perynarop KiuMaTa Ha IIJIaHeTe.

['uponu3 opraHMyECcKrX BEIECTB B KHUBBIX OPraHU3MaXx.

Knaccudukanus pacreHuil MO OTHOIIGHWIO K KOJIMYECTBY BOJABI B OKpYXKawIleh cpene:
ruaaToPUThI, THAPOPUTHI, TUTPODUTHI, ME30(UTHI, KCEPOPHUTHI.

CosieHocth kak adumoTwyeckuii ¢paxkrop. Comu. Kiraccupukanus coneii. Hamboiee
pacrnpocTpaHeHHbIE KUCIbIE COJIM, UX MpUMeHeHue. KeCTKOCTh BOJIBI.

Conu kak MUHEpaI000pa3yrolre BelecTBa.

Comn — abuornueckuit (axrop. [IprcrnocobIeHHOCTh PaCTEHUH U KHUBOTHBIX K Pa3IMYHOMY
COJIEBOMY PEKUMY.

BnusiHre conu Ha OpraHu3M YelnoBeKa.

ITouBa kak adumormyeckmii ¢akrtop. [lonstue o mouse m kiaccudukanus nous. [Ipouecc
MoYBOOOpa30BaHUS.

Onadpuyeckue GakTopbl Cpeibl U MPUCTIOCOOIEHHOCTh K HUM KMBBIX OPTaHU3MOB.

3HavyeHre OYBBI B IPUPOJIE U KHU3HU UEJIOBEKA: cpeia OOUTaHMS KUBBIX OPraHU3MOB, 00sIagaeT
IUIOJIOPOJINEM, OKAa3bIBACT CYIIECTBEHHOE BIIMSHHME HA COCTAaB M CBOICTBa Bcell ruapocdepsl 3emin,
SBJISIETCS TJIaBHBIM PErYJIATOPOM cocTaBa arMochepsl 3eMiln, BaKHEHIINI KOMIIOHEHT OMOTe0IeH03a.

[{BeT 1 1MarHocTUKa MOYB.

Buornyeckne daxkropsl okpyxawoumeil cpeabl. buortnyeckue daxtopsl. buotnueckue
B3aMMOOTHOUIEHHUS] MEXAY OpraHu3MaMM: KOHKYPEHIIMsS, XWIIHUYECTBO, CUMOHMO3 (MyTyallusM,
KOMMEHCAJIU3M), Tapa3UTU3M (3KTO— U IHJIOTIAPA3HUTHI).

[Tpumepsl GMOTHYECKUX B3aUMOOTHOIIEHUH B IPUPOJE.

Jlemoncmpayuu

Buneopparmentst  u ¢dotorpaduu Mo TeMam: XapakTepHble  OMOTreOIEHO3bI
NPUPOJHO-KIMMATHYeCKUX 30H Poccum; pa3BuTHe TMpeACTaBICHHM O TOPUPOJIE  CBETa;
OMOIIOMUHECIICHIUS; TEIUIoNepeiada U TeIUIONPOBOAHOCTh; OMOTHUECKUE B3aMMOOTHOILICHUS MEXKIY
OpraHu3MamH.

Kapra npupogHo-knumaTnueckux 308 Poccun, nousenHas kapra Poccnn.

[Toptpersr  @. I'pumanbau, X. I'toiirenca, O. @penens, M. [Inanka, Jx. Makcpenna,
B. B. Jloky4aesa.

[[Ikana 31eKTPOMAarHUTHBIX BOJIH.

OtpaxkeHue u TmperoMieHHe cBeTa. Jlucmepcun cBera W OOpaTHbBIM 3KCIEPUMEHT IO



«CMEIICHUIO» [IBETOB. SIBNeHNe TudpaKiuu.

JKuBbpie unmm repOapHbIe SK3EMIUIAPHI MPEICTABUTENICH CBETONMIOOMBBIX M TEHEBBIHOCIHBBIX
pacTeHuN.

PaboTa mpoTUB cui1 BHEITHETO JaBJICHUS 3a CUET paCcIIMPEHUS Tra3a.

DJeKTpu3anus BoJbl. AHOMaIbHAs TEMIIEpaTypHas 3aBUCUMOCTD TIJIOTHOCTH BOJIBI.

Hucxongmumii moToK XOJ0AHOM M BOCXOJAIIMM MOTOK TEIUIOW BOABL. BBICOKOE MOBEPXHOCTHOE
HaTsDKEHUE BOJbl. PACTBOPUMOCTH BELIECTB B HEMIOJISIPHBIX U MOJISPHBIX PACTBOPUTEISAX.

[TpoBepka JIEKTPONPOBOHOCTH PACTBOPOB JIEKTPOIUTOB U HEAICKTPOIUTOB.

Ornpenenenne pH pacTBopa pa3nuyHbIX KUIKOCTEH.

B3aumoneiictBue Boabpl ¢ MeTamuiamu. BzammopencTtBue BOJbI ¢ okcuaamu. ['maposus coseid,
00pa30BaHHBIX CHJIBHBIM OCHOBAaHHUEM M C1a00W KUCIOTOM, U HA000POT.

PacteHust pa3nu4HbBIX TPYII MO OTHOIICHUIO K KOJMYECTBY BOJIBI B OKpYKaloIeh cpee ()KUBBIC
WM repOapHbIE SK3EMIUISIPHI).

[Tepexon cpemHedt cou B KUCIYIO U HA000pOoT. [IpuroToBneHune sKeCTKOM BOABI U MCCIICIOBAHNE
ee cBoicTB. [lonyyenue ruipokcokapbonara Meu (ManaxuTa) U UCCIEIOBAHUE €TO CBOMCTB.

Jlabopamopnule onbimvi

1. Habnronenne nHTEpEpeHIMOHHON KApTUHBI HA MBUIBHOM TIJICHKE.
2. HaGmoienne qudpakiimOHHON KapTUHBIL.

3. Habmonenue pacnpocTpaHeHUs: BOAHBIX paCTBOPOB IO PACTEHHIO.

Ilpaxmuueckue pabomol

15. [IpucnocoOaeHHOCTh OPraHU3MOB K cpejie 0OUTaHuUs.
16. I3yueHne BOJIHOBBIX CBOMCTB CBETA.

17. U3yuyenue n3obpakeHus, 1aBa€MOro JIMH30M.

18. 3mepenue ynenbHOH TEIIIOEMKOCTH BOBI.

19. HccnenoBanue cpesl pacTBOpa COJICH U COKA PACTCHUM.
20. Uzyuenue cocraBa 1MoyB.

Tema 6. IIpocTpancTBo u Bpems (4 4)

IlonsiTust mpocrpaHcTBa M BpeMeHH. IIpocTpaHCTBO M BpeMs B KJIACCHYECKOM MEXaHUKE
HeroToHa. AGcomroTHOE MPOCTpaHCTBO. OTHOPOJHOCTH MPOCTPAHCTBA.

N3otponHOCTh pocTpaHcTBa. MHEpIHanbHas cucremMa oTc4yeTa v nepBblid 3aKkoH HproToHa.

[TpeoOpa3oBanus ["anuies u NpuHIMI OTHOCUTENBbHOCTH ["anunes. AOCoIOTHOE BpeMsl.

CrnemuanbHas teopusi oTHocutenbHocTu (CTO). JIBa moctynata CTO u OCHOBHBIE CIEACTBUS,
BBITEKAIOLINE U3 HUX.

O6mas Teopus otHocutenbHocTu (OTO).

Buopurmbl. buoputmbl. Tumnsl OMOpUTMOB: (QHU3MOJIOrMYECKHE U 3Konorndeckue. IIpumepsl
Pa3IUYHBIX TUIIOB OMOPUTMOB Y pacTEHUI U )KUBOTHBIX.

DoTONEPUOAU3M.

buoputmel yenoBeka. JIuCHHXPOHU3M.

Cnoco0bl mepegaun uHpopmManuu B xuBOW npupoxe. llepBas m BTOpas CHUrHalIbHBIE
cuctembl. OOMeH nH(popMaleil Ha pa3INYHbIX YPOBHSIX OpraHU3alluy KU3HHU.

Peakumu matpuuHOro cuHTe3a (IPUHIUN KoMIuleMeHTapHocTH). @arouuto3. Pediekc.
OTonorus.

HNudopmauusi u yenoBexk. Bo3HMKHOBEHHME M pa3BUTHE HOCUTeNeH HHOpMaIuK C
JIPEBHEHUIINX BPEMEH JI0 HAILIEr0 BPEMEHU. DBOJIOIUS COBPEMEHHBIX HHPOPMAIIMOHHBIX PECYPCOB.

Jlemoncmpayuu

Buneopparmentsl u ¢otorpaguu mo Temam: pa3IUYHbIE TUIBI OMOPUTMOB y DPACTECHHHA H
KUBOTHBIX, COBPEMEHHBIE HH(POPMAIIMOHHBIE PECYPCHI.

[TopTpeTs! BeIAaOmUXCA AeATeNeld HayKu, TUTepaTypbl U HCKYCCTBA — «COBY» U «OKABOPOHKOBY.

Tabmue! mo OuocunTtesy 6enka, paronuTo3y, pedaeKTopHbIe TyTH.



Tema 7. 3ammra uccjieqoBaTe1bCKUX NPOEKTOB (3 1)

VYyennueckass KOH(EpEeHLHUs IO pe3ylbTaTaM BBIMOJHEHHBIX B TeYeHHEe y4yeOHOro roja
MPOEKTHBIX U HCCIEA0BATEIbCKUX PAOOT (MHIUBUYaIbHBIX WU TPYIIIOBBIX).

Pe3zepBHOe Bpems (2 1)

11 knacc (102 4, 3 4 B Hegento, U3 HUX 4 4 — pesepBHOE BpeMSA)

Tema 1. IloBTOpenue kypca 10 kiaacca (7 4)

MHoroo06pa3ue ecTeCTBEHHOI0 MHpPa: MeramMup, MAaKpPOMHP, MHUKpomMHup. Bcenennas,
TaJIaKTHKH, 3Be3/bI, COTHEUHAs CHCTEMa: OCHOBHBIC IMOHSTHUS M 3aKOHBI JBM)KCHUS HEOCCHBIX TEI.

3emJisi, €€ CTPOEHUE U Ie0JIOTHYECKUE 00OTOUKH.

[TonsiTe 0 MUKpPOMHUPE U HAHOMUPE.

buocdepa. VYpoBuu opranmzanuu ku3Hu Ha 33emue. buochepa u ee rpaHuLBL
MoneKkyapHbIi, KJICTOYHEBIHN, TKaHCBEIH, OpraHu3MEHHBIH, MOMYJISUUOHHO-BUIOBOM,
OHnoLeHOTUYECKUH 1 OMOCQEepHBI YPOBHU OpraHU3alNK KU3HU Ha 3eMIie.

DKOJIOTUYECKUE CHCTEMbl: OCHOBHBIC TIOHATUS (LIEMH THUTAaHUS, THUIIEBbIE MHUPAMU/IBI,
9KOJIOTUYECKHE (PaKTOPHI).

OcHOBHbBIE MOJI0KEHUS] CHHTETHYECKOW TeopuM 3BOJIOUMH. ECTeCTBEHHBIM OTOOp M €ro
dbopMbl. MyTanuu u ux kinaccudukaius. Makpo— 1 MUKPOIBOJIOLUH.

JJleMeHTbl TEePMOAMHAMHUKHM W TeOPpUM OTHOCUTEeIbHOCTH. Hawama TepMoaMHAMUKH.
DJIEMEHTBI TEOPUU OTHOCUTEIBLHOCTH.

Jlemoncmpayuu
Buneodparmentst u ¢pororpaduu mo teme.

Tema 2. Mukpomup. Atom. Bemecrna (34 4)

OcHoOBHbIE CBeleHHSI O CTPOCHMH aToMa. DBOJIIOLMS TMPEACTABIEHUH O CTPOEHUHU aTOMa.
Mogenu crpoenust aromoB J[x. Tomcona u O. Pezepdopna.

IToctynatel kBanTOBOM Teopuun H. bopa.

[TpoToHHOHEHTPOHHAs Teopus cTpoeHus aroMHoro sapa J[. iBanenko u B. I'elizen6epra.

N3otomnbl. DnekTpoHHas 0007104Yka aroma. JHepreTudeckre ypoBHH. [loHsATHE 00 AIEKTPOHHOM
obuake.

OtkpbiTHe JI. M. MenaeneesbiM  Ilepuoguyeckoro 3akoHa. IIpenrnoceulku  OTKpPBITHSA
[Tepuonuueckoro 3akoHa. IlepBble MOMBITKM KJIAacCHU(PUKALMU XUMUYECKHUX 3JeMEHTOB. OTKphITHE
. . MenneneesbiM Ileproanyeckoro 3akoHa. I1epnoanyHOCT B MU3MEHEHUN CBOMCTB XMMHUYECKHX
3JIEMEHTOB U X coequHenui. [lepuoandeckuii 3akoH B popmynuposke . 1. Menneneesa.

CoBpeMeHHbIE MPEACTABICHUS O NPUYUHAX [TEPUOJINYECKOTO U3MEHEHUS! CBOMCTB XMMHUYECKUX
JJIEMEHTOB U UX COCIUHECHUM.

CoBpemenHas popmynupoBka [leproauueckoro 3akoHa.

[lepuonuueckass cuUcTeMa XUMHUYECKHMX OJIEMEHTOB Kak TIpaduueckoe OToOpaxKeHue
[Tepnonnueckoro 3akona. Ctpykrypa Ilepuogmdeckoit tabmuipsl. Ilepuoasr (Oompinne W Maibie) U
rpymnIsl (TIaBHbIE U TOOOYHBIE).

3nayenue Ilepuoanyeckoro 3akona u Ilepuoanueckoil cucreMbl XUMHUYECKHUX 3JIEMEHTOB
. 1. MenpaesieeBa A GopMHPOBAHHSA €CTECTBEHHO-HAYYHOM KAPTHHBI MUPa.

IIporaoctuyeckas cuna u 3HaueHue [lepuonnueckoro 3akoHa u Ilepruoanyeckoi CUCTEMBI.

3nauenue llepumonnueckoro 3akoHa u [lepmoguueckoll CUCTEMBI XMMHUYECKHX DJIEMEHTOB
. . Menneneesa uis pa3BUTHS HAYKH U IOHUMAaHHsI XUMHYECKOW KapTUHBI MUDA.

Baaropoanbie rasel. biaropogHele raspl, IpUYMHA HUX CYIIECTBOBAHHA B aTOMapHOM



cocrosHuu. [Ipumenenme 6J1aropoaHbIX T'a30B.

Honnasa xumuyeckasi cBs3b. MoHbl 1 uX kinaccugukanus: no 3apsaay (aHUOHBI U KaTUOHBI), IO
coctaBy (mpocTble M cioxHble). Cxema 00pa3oBaHMs HMOHHOH CBsi3U. VMOHHBIE KpHCTaNTHYECKUE
peleTky. XI0pHUI HaTpUsl — TUIIMYHBIN IPEJCTABUTENb COCIUHEHUI C NOHHBIM TUIIOM CBSI3H.

KoBasienTHasi xumuueckasi cBsi3b. KoBajieHTHasi CBSI3b — 3TO CBA3b, BO3SHHUKAIOLIAs 3a CYET
00pa30BaHus OOLIUX IEKTPOHHBIX Map IyTEM MEePEKPhIBAHUS JIEKTPOHHBIX OpOUTAIIEH.

KpaTHOCTH KOBAJICHTHOH CBSI3H.

OOMeHHbIE ¥ JOHOPHO-aKLENTOPHbIE MEXaHU3Mbl 00Pa30BaHUs KOBAJICHTHOM CBA3H.

OnekrpooTpuniatenbHOCTh (D0). Knaccudukaius KoBaleHTHBIX cBs3el mo DO (monspHas u
HenossipHast). Junosmu.

Metaniabl U ciiiaBbl. MeTajuimyeckasi XuMuueckas cBsizb. O0mme Qusnueckue cBoiicTBa
METAJUIOB:  3JIEKTPOIPOBOJHOCTb, IMPOYHOCTb,  TEIUIONPOBOAHOCTb, METAJUIMYECKHH  Oeck,
IJIACTUYHOCTb.

CrnaBbl uepHsble U 1BeTHbIE. CTanb, uyryH. JlatyHs, OpoH3a, MEJIbXHOD.

Mertannuueckast cBsi3b. 3aBUCUMOCTb 3JIEKTPOIIPOBOAHOCTH METAJUIOB OT TEMIIEPATYPHI.

MouJiekyasipHO-KHHeTHYeCKass Teopusi. OCHOBHBIE IIOJIOKEHUS MOJIEKYISPHO-KHHETUYECKOU
Teopuu. MneanpHbii ra3. YpaBHEHUE COCTOSHUS MJI€aJIbHOTO rasa.

ArperaTHble cOCTOSIHMA BemecTB. ['a3000pa3Hoe cocTosiHue. 3aKOH ABOTapo U CIEICTBUS U3
Hero. MomsipHblii 00beM razoB npu H. y. JKuakoe cocrosiHue BemiecTB. TekydecTb. TBepaoe
COCTOSIHUE BEILECTBA.

Kpucrannuueckue peleTkd pasHbIX TUIIOB JUIsl TBEPAOrO cOCTOsHUS BemiecTBa. lloHsatue o
1asMe. BpICOKO— ¥ HU3KOTEeMIepaTypHas ILIa3Mbl U UX IPUMEHEHue. B3auMHbIE nepexobl MExXy
arperaTHbIMHM COCTOSIHUSIMU BELIECTB.

IIpuponubiii ra3. IIpuponHslil ra3, ero cocraB M HalpaBICHUs HCIOJIb30BaHUS B KadyecTBE
TOIUIMBA W XUMHUYecKOoro coipbsi. KonBepcus meraHa. CuHHTE3-ra3 M €ro HCHOJIb30BAaHUE IS
HOJy4YEeHHUs] CHUHTETUYECKOro OEH3MHA U METaHoJIa.

[IpenenbHble M HENpeneNbHbIE YrIIeBOAOpobl. KadecTBeHHbIE peakLUu Ha KpPaTHYKO CBS3b.
buoras.

Kunkue BemecrBa. Hedrh. HedTh, ee cocraB, usmyeckue CBOWCTBA M MPOMCXOXKICHUE.
DKOJIOTUYECKHE MOCIEICTBUS pa3siiBa He(TU U CIIOCOOBI OOPHOBI C HUMH.

[ToryTHeI HedTsHON ra3, ero cocrtaB. [Ipomeccsl mepepaboTku HedTH: peKTUHUKALMSA U
KPEKHUHT.

[TpoaykTh! IEpepabOTKN HEPTU U UX HCIIOIB30BaHUE.

TeBepaoe cocrosinue BemecTBa. Kuakue kpucrauabl. Kpucramimdyeckue u amopgHbie
BemecTBa. [IpusHaku u cBoiicTBa aMmoppHOCTH. OTHOCUTENBHOCTh UCTUHBI B XUMHH.

Kunkre kpucTaibl ¥ UX IPUMEHEHUE B TEXHUKE.

OTHOCUTENBHOCTH B OMOJIOTUU U (PU3HKE.

Kanaccudpukannss HeopraHmuyeckux BellecTB H ee OTHOCHTeJNbHOCTh. Kitaccudukanus
IIPUPOJHBIX BenlecTB. OpraHnyecKue U HeopraHudeckue Beniectsa. Msomepus.

Knaccugukanys HeopraHnueckrx BeIecTB.

[TpocThie BemiecTBa: MeTaJlIbl, HEMETAJUIbl, OnaropojHble Ta3bl. OTHOCHUTENBHOCTH JENCHHS
MPOCTHIX BEIIECTB HA METAJUIB M HEMETAJIbl. AJUIOTPONUS U €€ IPUYUHBI.

CrnoxHble BEIIeCTBa: OKCHJIbI, KMCIOThI, OCHOBaHM, coJii. OTHOCUTENBHOCTD KJIACCHU(PHUKAIIUN
CJIOKHBIX BEIIECTB.

Knaccudukanusi oprannyeckux coeamHeHuil. OcoOEHHOCTH COCTaBa, CTPOCHHMS U CBOMCTB
OpraHNYeCKUX coeArHeHUN. OCHOBHBIE MOJOKEHHUSI TEOPUM XUMHUYECKOTO cTpoeHHs A. byrieposa,
@. Kekyne, A. Kynepa.

Wzomepust kak (QyHKUIMS XUMHYECKOIO CTPOEHHS Ha IMpUMEpe STUJIOBOrO CHUpTa U
JUMETUIIOBOTO AHpa.

[TprunHBI MHOTOOOpa3usi OPraHUYECKUX COEAUHEHUH.

Knaccugukanuss opraHn4eckuX COCIUHEHHUH. YTJIEBOJAOPOABI: aJKaHbl, AJKEHbI, AaJKHUHBI,
aJIKaIME€HbI U apEHBbI.

Knaccel opranudecknx COeMHEHUH, MOJIEKYIbl KOTOPBIX COAEpKaT (PyHKIIMOHAIbHBIE TPYIIIIbI:
TUIPOKCHIIbHYIO, KapOOHMIIbHYIO, KApOOKCUIIbHYIO, aMUHOTPYIIITY.

OTHOCHUTENBHOCTD AEIEHHUS OPraHNYECKUX COETMHEHUI Ha KIIACCHI.



IHonumepsbl. OCHOBHbIE TOHSTUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMED, AIIEMEHTAapPHOE 3BEHO, CTENEHb MOJMMEPU3ALINH.

Crioco0bI MOTy4eHUS MTOIMMEPOB: PEAKIIUU TOTUMEPU3AINH U TIOJTUKOHICHCAIUH.

buononumeps! 1 UX OUOJIOTUYECKAS POJIb.

[Tnactmaccel. Tepmorutactel u peakromuiactel. IlpencraBuTenu mimacTtMacc W 00JIaCTH  UX
MPUMEHEHHUS.

Bonokna. Ilpupomubie (KUBOTHOTO M PACTUTEIBHOTO MPOUCXOXKICHUS) M XUMUUYECKHE
(MCKyCCTBEHHBIE U CUHTeTHUYEeCKHe) BojlokHa. [IpeacTaBuTeny BOJOKOH U 00JIaCTH UX IPUMEHEHHUS.

Heoprannueckue noauMepsl Kak BEIECTBA aTOMHOM CTPYKTYPBI.

CMmecH, ux coctaB U cnocodbl pasaeneHus. [loHsaTue o cMecu Kak cucTeme, COCTOSALIEH M3
Pa3IMYHBIX XUMUYECKUX BEIIECTB.

Knaccudukanus cmeceil 1mo Bu3yalbHbIM IpU3HAKaM (TOMO-M TE€TEpOTreHHbIE CMECH) U
arperaTHOMY COCTOSIHUIO (TBEp/bIE, )KUIKUE U ra3000pa3HbIe CMECH).

CocraB cmeceii: MaccoBasi 1 00beMHas O KOMIIOHEHTa CMECH.

CriocoObI pa3iesieHust CMECCH.

JAucnepcHble cucTtembl. [[oHsITHE O AUCTIEPCHOM CHUCTEME.

Knaccugukanusi TUCHEPCHBIX CHCTEM II0 pa3MepaMm JUCIEepCHON (a3pl u  arperaTHOMY
COCTOSTHUIO AMCIIEPCUOHHOM Cpeibl M TUCTIEPCHOM (a3bl.

3HavueHHE JUCIEPCHBIX CHUCTEM B TMPHUPOJE, MPOMBIIUICHHOCTH U TOBCEIHEBHOM IKU3HU
YeNoBeKa.

['pyboaucriepcHble CHCTEMBI W WX KiIacCUPHUKAIM (CYCIIEH3MH, SMYJIbCHH, adPO30JIH).
[IpyuMeHeHre ITHX CUCTEM B TEXHHUKE U OBITY.

TonkoaucnepcHsle (KOUIOMIHBIE) CUCTEMbI, UX Kiaccudukanus (3011 u renu). Koarymnsius.
Cunepesuc.

Jlemoncmpayuu

Buneodparmentsl u ¢gororpaduu mo temMam: HEOHOBas peKiiaMa, TUPHKAOIU M BO3IYyLIHBIC
IapBbl, 3aII0JIHEHHbIE TeJINeM, OAJIbHEOJOTHYECKUE PaJOHOBBIE BAaHHBI.

Paznmuunbie hopmel [lepuoanueckoii cucteMbl XuMUYeckux 3ieMeHToB J1. 1. Menneneena.

[Toptpets! JI. Byabonpana, JI. Hunscona, K. Bunknepa, A. bytneposa, ®. Kekyne, A. Kynepa.

Mopenu KpUCTANIMYECKUX PEIIETOK: XJIOPUAA HaTpHs, MOJAA, YIJIEKHUCIOro rasa, aiamasa,
rpadura.

OO0pa3ipl MHHEPATOB U BEIIECTB ¢ HOHHBIM THUIIOM CBSI3U (OKCHA KallbLIUs, PA3IMYHBIX COJIEH,
TBEPJIbIX MIEIOYEH, rajuTa, KajabllMTa); BEIIECTB C KOBAJIEHTHBIM THIIOM XUMUYECKON CBSI3U.

Konnekuuu MeranioB, CIIaBOB; BEUIECTB U MaTE€pUAOB, MOJYy4Ya€MbIX Ha OCHOBE MPUPOJIHOTO
rasza; HeQThb ¥ IPOJYKTHI €€ nepepaboTku; aMOop(HBIX BEHIECTB U MaTEpUAIOB; MPUOOPOB HA OCHOBE
JKUJKUX KPUCTAUIOB; MPOCTBIX M CIOXHBIX BEIIECTB; IUIACTMACC, BOJOKOH, HEOPraHMYECKHX
MOJIMMEPOB (MUHEPAJIOB U TOPHBIX NMOPOJ); OPTaHUUECKUX COCTUHEHUH.

Juddy3us TymumcThIX BEIIECTB C TOpsIel TaMIOYKd HakanuBaHug u Aud@ysust mepMaHraHara
kanus win cyiasgara menu (I1) B Boge.

[TpubGopbl Ha OCHOBE HU3KOTEMIIEPATYpHOH Ma3Mbl (Ta30BbIE JIa3ephl, MJIa3MEHHBbIC MaHENIU
TEJICBU30POB U T. 1I.).

[[lapocTepkHEeBbIE M OOBEMHBIE MOJETH MOJEKYN TMEPBBIX MPEACTABUTENCH MpeAeTbHBIX
YTII€BOJOPOAOB, CTPYKTYp Oenka u JITHK.

Oduznyeckue CBOICTBa Ta3000pa3HBIX (MpOMaH-OyTaHOBas CMECh B 3aKHUTANKE), KUIKUX
(OeH3uH) u TBepAbIX (MapaduH) aTKaHOB: arperaTHOE COCTOSTHUE, PACTBOPUMOCTD B BOJIE.

['openue mpomnaH-0yTaHOBOM cMecH (3aXKHUTaIKa).

OTHolIeHHE NMpeAeNbHBIX U HEMPeAeIbHbIX YITIEBOJAOPOJOB K pacCTBOPY MEepMaHraHaTa Kajlius U
OpoMHOIi BofE.

O6pa3oBanre He(PTSIHON MIICHKH HA TTOBEPXHOCTH BOJIBI.

OO0HapyxeHre HenpeeIbHbIX COSTMHEHUH B )KUIKUX HEPTEPOIyKTax.

[Tomyuenue mractuueckoit cepsul. [Tomyuenue 6emoro ocdopa.

[TonyyeHue AUCTUILTMPOBAHHOM BOJIBI.

OuncTka cMecH KpUCTAJUIOB JUXpOMaTa U lepMaHraHara Kajusl.

OO0pa3ipl pa3IuYHBIX IUCIEPCHBIX CUCTEM: SMYJIbCHH, CYCIIEH3UH, adPO30JIH, TeTH U 30JIH.



ITosryueHune KOJIJIOUIHOTO pacTBopa U3 xjaopuaa xenesa (I11).
Koarynsuus nosryueHHOro pacTBopa.
O dext Tunnpans.

Jlabopamopuvie onvimul

1. KoHncTtpyupoBaHue NEPHOINYECKON TAOMUIBI XUMHUYECKUX DJIEMEHTOB C HCIIOJb30BAaHUEM
KapTOYEK.

2. O3HaKOMJIEHHE C KOJUIEKIUSIMHU METAJIJIOB U CIIJIABOB.

3. BpoyHOBCKOE BHYKEHUE YACTHI] TYIIN WK [IBETOYHOMN MBLIBIIBI B BOJIC.

4. TIpoBepka mpudopa AJIs MOTyYeHHUs Ta30B Ha TePMETHYHOCTb.

5. YBenuueHue AaBiICHUS KUIKOCTH MPHU €€ CKATHH.

6. CpaBHeHUE KOIe0aTENbHBIX IBI)KCHUM MOJIEKYJ BOJIBI M Jibsia ¢ momotsio CBY.

7. BeimapuBaHue pacTBOpa IOBapeHHOM cosid. DuiIbTpOBaHUE TIE€TEPOrEHHOW CMECH.
OTcranBaHKe KaK CIIOc00 pas3ieseHnus CMecel eKaHTaI[ued U C IIOMOIIBIO JETUTEIIbHOW BOPOHKH.

8. O3HaKOMJICHHE C AUCTIEPCHBIMUA CUCTEMAMH.

Ipakxmuueckue pabomul
1. U3yuenue dororpaduii TpeKOB 3apsyKEHHBIX YACTHII.
2. Ilomydenue, coOupaHue U pacrio3HaBaHUE Ta30B.

Tema 3. Xumudeckue peaxkuuu (13 1)

XuMH4YeCKHe peakuud M HUX Kiaccupukanus. XUMUYECKHE pPEAKUUMU WIA XUMHYECKHE
SIBIICHUS, UX OTIMYHS OT (PU3HMUECKUX SBICHUN.

Peakuuu 6e3 n3MeHeHus cocTaBa BEIIECTB: aJUIOTPONU3AIMU U U30MEPHU3AIUH.

Peakuuu, uaymue ¢ U3MEHEHHEM 4YHCIIa M COCTaBa BEIIECTB: COEAUHEHUS, Pa3JIOKEHMS,
3aMenieHus, 0OMeHa.

Peakuuu, mnpoTekarolme ¢ BBIACICHWEM WIM  TOMIOIIEHWEM  TEIJIOTHI:  3K30— U
SHJIOTEPMHUYECKHE.

Jpyrue npusHaku kiaccuUKAlUKM XUMHUYECKUX DPEAKIMM Ha MpUMepe CUHTEe3a OKCHAA Cepbl
(VI): um3MeHeHMe cTeneHeW OKMCIEHHS DJIEMEHTOB, OOpa3yloIMX BEIIECTBA, HCIOIb30BAHUE
KaTaJan3aTopa, arperaTHOE COCTOSTHUE BEILIECTB, HAPaBJIEHUE MPOLIECCOB.

Cxopoctb xuMH4eckoi peakuun. [ToHsTHE 0 CKOPOCTH XMMHUYECKON peaKIMK. [ OMOreHHbIE U
reTepOreHHbIE PEAKIUH.

3aBUCHUMOCTb CKOPOCTHM XHMMHYECKOM pEakIMM OT MPHUPOJbl PEarupyrollMX BELIECTB, HX
KOHIIGHTpAIlMU. 3aBUCHUMOCTh CKOPOCTH peakiuu oT Temneparypsl. [IpaBuino Bant T[odda.
3aBUCHUMOCTb CKOPOCTH PEAKLMU OT IUIOIAN COTPUKOCHOBEHNUS BEUIECTB M HAJIM4YMA KaTaau3aTopa.

Oo0paTumocTh XMMH4YecKHX peakuuii. HeoOpatumbie u obOpatumblie peakiuu. CocTosHue
XMMHUYECKOT'0 paBHOBECHUS JJIsl OOpPaTUMBIX PEAKIIUH.

[Mpunuun Jle-lllarense. CmemeHne XMMHUYECKOTO paBHOBECUs OOpaTHUMBIX peakluid B
XUMHYECKOM IIPOM3BOJICTBE HAa IPUMEPE CUHTE3a aMMHUAKa.

OxkucauTe/bHO-BOCCTaHOBUTEIbHBbIE peakiun (OBP). Jaekrpouan3. CreneHb OKUCIEHUS U
ee ompeneneHue mo ¢opmyne coeaunenus. llonstue o6 OBP. Oxkwucnutens M BOCCTaHOBUTEINb,
OKHCJIEHHE U BOCCTAaHOBJICHUE.

DNEeKTPOIN3 PacIJIaBOB U PaCTBOPOB HAa IPUMEPE XJIOPUAA HATPHUSL.

ONEKTPOIUTHUECKOE TONydyeHue amoMuHus. [lpakThyeckoe MNpUMEHEHHE 3JIEeKTPOJIU3a.
["anpBaHOMIACTHKA U TaJIbBAHOCTETHS.

XuMHYecKHe UCTOYHUKH TOKA. ["aTbBaHUYECKHE 3JIEMEHTHI Ha IpUMepe d1eMeHTa Jlanuans —
SxoOu, UX yCTPONUCTBO U MPUHIIUI AEHCTBHSL.

VYerpoiicTBo OaTapeiiku Ha MpUMEpE CyXOoro IMEeTOYHOTO dJIEMEHTA.

YCTpOoUCTBO CBUHIIOBOTO aKKYMYJISTOPA.

["anpBanm3ams u 3eKTpodopes.

®Puszuka Ha ciayx0e 4YegoBeKa. AHTPONOMETpPHUSA: M3MEPEHUE J[UIMHBI M MacChl TeEna,
CIIUPOMETPUS U )KU3HEHHASI EMKOCTbh JIETKUX.



TennoBsle U3MEPEHUS U TEILUIOTEPAIIHSL.

W3mepenue apTepruanbHOro JaBieHus. | MepTOHNSA U TUIIOTOHUS.

VYabpTpa3BykoBas IUMarHOCTHKa M Tepamnus. Dnexkrporepanus. JlazepHas tepanuss. MarHuTHBIN
pe30HaHC U peHTreHoauarsoctuka. dmrooporpadus. Tomorpadus.

Jlemoncmpayuu

[Tomryuenue 6enoro docdopa.

I'openue docdopa u pacrBopenue okcuaa docdopa (V) B Bome. [lonyuenue u paszioxeHue
ruapokcuaa meau (II). BzaumopeiicTue xenesa ¢ pactBopoM cynbhara meau (I1).

OmnbeiThl, WLTIOCTpUpYIOIIKE TpaBmwio beproiie, — obOpazoBaHue ocaaka, raza Wid ciadboro
IIEKTPOJINTA.

3aBUCHUMOCTbH CKOPOCTH PEaKIMK OT IPUPOJIbI BEIIECTB HA IPUMEPE B3aUMOACHCTBUS paCTBOPOB
pPa3MYHBIX KHUCJIOT OJWMHAKOBOW KOHLEHTpAllMM C OJMHAKOBBIMU TpaHylaMd IIMHKA U
B3aMMOJICHCTBHE OJMHAKOBBIX KYCOUKOB MarHus, IMHKA U ’keJle3a C COJISTHOM KUCIOTOM.

B3anmopeiicTBie pacTBOpa CEpHOM KHCIOTHI C pacTBOpaMHU THOCYJIb(ara HAaTpUs Pa3IUYHOM
KOHIIEHTPAIUH.

B3aumopelicTBue pacTBOPOB CEpPHOM KHCIOTHI M THOCYJIb(ara HATpUS TPH Pa3IHIHBIX
TeMIepaTypax.

OOpatumble peakiuu Ha mpuMmepe mnoiaydeHus pojanuna xenesa (III) u nabmomenust 3a
CMEIIIEHHEM paBHOBECHs] 1O MHTEHCHUBHOCTH OKpPAacKd TMPOAYKTa pEaKIUH TMpU H3MEHEHUU
KOHIICHTPAIlUX PEareHTOB U MPOJYKTOB.

I'openue ceppl kak OBP. Mogens snektponusepa. Mojenb 31€KTPOJIM3HOM BaHHBI s
nosyueHus amomunus. Komiekuust 6atapeek. CBUHIIOBBIN aKKyMYJISTOP.

Poctomep, MenuImHCKHE BECHI, CIUPOMETP, PTYTHBIN U AJIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI
Pa3IUYHbBIX BUJIOB, JIa3€pHAsl yKa3Ka.

BuneodparmeHTsl 1 cnaiiipl o TEMe.

Jlabopamopnvie onvimol

1. Biusinue TemmepaTypsl Ha CKOpOcTh peakiuu okcuga meau (II) ¢ cepHoit KucIoTOM.
Paznoxxenue mepokcuaa Bogopona ¢ momomibio okcuaa mapranna (IV), a Ttakke kartamasbl CHIPOTO
KapToders.

2. BeitecHeHue menu u3 pactBopa cynbdara meau (II) xemesom.

IIpakxmuueckue pabomoi
3. N3yueHne XMMUYECKUX peakLuil.
4. COoopka raibBaHUYECKOT0 AJIEMEHTA ¥ UCTIBITAHUE €T0 JICHCTBHS.

Tema 4. YesnnoBek u ero 310poBbe (21 4)

Cucremaruyeckoe II0JIO’keHMe 4eJoBeKa B MHpe JKHBOTHBIX. buonornueckas
KJaccu(uKalus 4enoBeKa.

[Tpsimox0’K€HNE U €T0 BIMSHUE Ha CKEJeT yenoBeka. Pyka — opran u npoaykt Tpyna. Pazsurtue
yepena v roJIOBHOTO MO3ra YeJloBeKa.

IlepBas 1 BTOpas CUTHAJIbBHBIE CUCTEMBI. buoconnanpHas npupoia 4YeIoBeKa.

I'enernuka 4esoBeka M MeToAbl ee u3ydeHMsA. OCHOBHbIE TIOHSTHUS TEHETHKU:
HACJIEICTBEHHOCTh, HW3MEHYUBOCTb, TI'€H, XPOMOCOMBI, MYTallUd, TE€HOM, TEHOTUI, (EHOTHII,
JOMHMHHPYIOIINE U PELECCUBHBIE TPU3HAKU.

['eHom yesnoBeka U ero pacuupoBka.

[TpakTHyeckoe 3HaYeHNE N3YYEHHsI TEHOMA YeJI0BEKA.

MeTopl U3ydeHUsI TCHETUKU YEIOBEKa: TeHEATOTMYeCKUH, OJIM3HEIIOBBINA, IIMTOTCHETHYECKHH.

['eneTnueckue (HaciaeICTBEHHbIE) 3a00JI€BaHUs YETIOBEKA.

®u3uka yenoBeka. CKeleT ¢ TOUKU 3peHHs PU3NUECKOTr0 MOHITHS O pbluare.

KpoBooOparienue B cBeTe ruApOIUHAMUKH: MTYJIbC, KPOBSHOE JJaBJICHUE.

Huddys3us xkak ocHoBa (HOPMUPOBAHMS MEPBUYHON M BTOPUYHOW MOYHM B IOYKAX, a TAKKE



ra3oo0MeHa B TKaHSX U JIETKHX.

Tepmoperynsnuss ¢ MOMOLIBIO KOXH ITyTEM TEIUIONPOBONHOCTH, KOHBEKLHH, W3JIY4YCHHS W
UCIIapEHUs BOABI.

DneKTpoJuHAMHUYECKasl IPUPOAA NTEPEadl HEPBHBIX UMITYJIbCOB.

Orntuueckas cucrema 3peHusl.

AKkycTHyeckasi CUCTEMa CllyXa U rojocoo0pa3oBaHue.

Xumusa 4vejioBeka. XHUMUYECKMH COCTaB Tejla YEJIOBEKAa: 3JEMEHTbl M BEIIECTBA, MX
KJaccu(uKalus U 3Ha4eHue.

Bopna, ee ¢pynkiuu. Bonubiii 6ananc B opraHu3Me 4enoBeKa.

MpunepanbpHble BELIECTBA U UX POJIb B XKU3HEACATEIbHOCTU OPraHU3Ma YeJIOBEKa.

3a0oJieBaHus, CBSI3aHHbIE C HEJOCTATKOM WJIM M30BITKOM HEKOTOPBIX XMMHUYECKHUX 3JIEMEHTOB B
OpraHU3Me YeJI0BeKa.

Buramuubl. lVctopust OTKpbeITHS BUTaMHHOB. BuTamMuHbl Kak OMOJIOIMYECKM AaKTHBHbBIE
BellecTBa. boie3Hu, BbI3BaHHbIE HEJOCTATKOM WM H30BITKOM BHUTaMUHOB: aBUTaMHHO3BI,
TUIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3BI.

CytouHas NOTpeOHOCTh YeslOBeKa B BUTAMHHAX U UX OCHOBHbBIE (DYHKIUH.

Knaccudukanus BUTaMHUHOB.

BopopactBopumbsle BUTaMHMHBI Ha npumepe BuTramuHa C. JKupopacTBOpUMbIE BUTaMHMHBI Ha
puMepe BUTaMHHA A.

I'opmonsl. HepBHast u rymopainbHas perysiliuu MPOLECCOB KU3HEACITEIbHOCTH OPraHU3Ma.
["'opMOHBI KaK MPOJIYKTHI, BEIpaOaThIBAEMBIC KEJIe3aMH BHYTPEHHEH CEKpPEIUH.

Knaccugukanus ropMoHOB MO JKejle3aM, KOTOpble HX HPOAYLMPYIOT, U IO XUMHUYECKOU
npupose. CBoiicTBa ropMOHOB. MHCYIMH Kak TOPMOH O€NKOBOW NMpUpPOAbl. AJpEeHaINH KaKk TOPMOH
aMHHOKHUCIOTHON npupoabl. CTepouHble TOPMOHBI HA IpUMepe MoJoBbIX. ['Unep— u runodyHkuus
JKeJie3 BHYTPEHHEHW CEKpPELIH.

JlexkapcTBa. Kparkue cBefeHus 0 3ap0OkKI€HUH U pa3BUTUH (PApMAKOIOTHH.

Knaccugukarus J1eKkapcTBEHHBIX CPEJCTB [0 arperaTHOMY COCTOSIHUIO: JKMJKUE (pacTBOPHI,
HACTOU, OTBapbl, MUKCTYpbI, IMYJIbCUH, CYCIIEH3UH U Ap.), TBEPAbIEC (MIOPOILIKH, TAOJIETKH, MUIIIONH,
Kalcysbl),  MArKMe  (Ma3W,  JIMHUMEHTbI,  [AacTbl,  CBeuYd).  AJKajouJpl.  BakuuHblL
XuMuoTepaneBTuueckue npenaparbl. AHTHONOTHKU. Hapkotuyeckue npenaparsl. Hapkomanus u ee
MIOCJIEACTBHSI.

OnTuManbHbIN pexXuM NPUMEHEHUSI JIEKapCTBEHHBIX MPENapaToB.

310poBblii 00pa3 Ku3HU. PU3NYECKUE 310POBbE U ETO KPUTEPUH.

[Icuxuueckoe 3740poBbe U ero Kpurepuu. HpaBcTBeHHOE 3/10poBbE€ M €ro Kpurepuu. Tpu
OCHOBHBIE COCTABJISIIOIIME 3/I0pPOBOI0 00pa3a >KU3HU: PEXKUM JIHSA, IPaBUIbHOE MUTaHKUE, PU3NUECcKas
AKTUBHOCTH U 3aHSTHS CIIOPTOM.

@dakTopbl, BIMAIOIIME Ha 370pPOBbE UEJIOBEKAa, — OKpYXKamomas cpena, MnpoduiakTuyeckas
BaKIIMHALIMS, CTPECCHI, BPEIHbIE IPUBBIUKH.

Ankoronmsm M ero nocieactsus. Hapkomanus U ee nociaencTBus.

®Du3nka Ha cayx0e 310pOBbs YeJ0BeKa. AHTPOIIOMETPHUS: U3MEpPEHHUE JUIMHBI U Macchl Tea,
CIIUPOMETPUS U )KU3HEHHAS] EMKOCTB JIETKUX.

TemioBble n3MepeHus U Teriorepanus. i3mepenue aprepruaibHOTO JaBICHHUS.

['unepToHUs U TUIIOTOHUSA. YIBTPa3ByKOBasi TMarHOCTUKA U Tepamusl.

Onekrporepanus. JlazepHas Ttepanus. MarHuTHbI pe30HAHC U PEHTTEHOAMAarHOCTHKA.
dmooporpadus. Tomorpadusi.

Llemoncmpayuu

Tabmunel, BuneodparmeHnts! u cinaiiapl mo Teme.

Ckener yenoBeka. MyIsbk Topca 4eaoBeKa.

Monens monexkynsl JJTHK.

Mopenu riasa, yxa, HOUYKH, HEPBHOM CUCTEMBI YEJI0BEKa, KOXKHU.

Ckerner yenoBeka.

W3mepenue nmynbcea, AaBJI€HUs, OCTPOTHI 3pEHUs, TEMIIEPATYpPhI TEIA.

Konnexkuuu: BUTaMHUHHBIX  [penapaToB, MEIUIMHCKUX TOPMOHAJIBHBIX  IPENapaTos,
JIEKapCTBEHHbIX (OPM Pa3IMYHOTO AarperaTHOr0 COCTOSIHHUS, JIEKApCTBEHHBIX (OPM PpazIMyHOIro



CIIEKTpa JAEHCTBUS.

buypeTtoBas U KCAaHTOIIPOTEUHOBASI PEAKIINH JJIs TpenapaTa MHCYJINHA.

[TopTpeThl BBIOAIOMINXCS YUEHBIX, BHECIIUX 3HAYUTEIHHBINA BKIIAA B (PapMaKOIOTHIO.

PocTomep, MeIMIIMHCKUE BECHI, CIUPOMETP, PTYTHBIA U 3JIEKTPOHHBIN TEPMOMETPBL, TOHOMETPbI
pa3JIMYHBIX BUJIOB, JIa3€pHas yKa3Ka.

Jlabopamopnule onbimbi

1. 3yueHne MHCTPYKLIMU IO MPUMEHEHHIO alTeYHBIX IPErapaTroB BUTaMUHOB. OmnpezeneHue
pH pactBopa Butamuna C.

2. Onpenenenue pH cpenbl pacTBOpa acimprHa.

Ipaxmuueckue pabomul

5. Cozpait nuro.

6. OnieHKa UHAUBHUAYALHOTO YPOBHS 310POBBSL.
7. OneHka OMOJIOTHYECKOT0 BO3pacTa.

8. Onpenenenre CyTOYHOTO pallioOHa MUTAHUS.

Tema 5. CoBpeMeHHOe eCTeCTBO3HAHME Ha Cayk0e yesaoBeka (23 4)

DJieMEeHTapHbl JH JJieMeHTapHble 4vacTuubl? IloHatne o ¢Qu3KMKe BBICOKMX DJHEPTHil.
JIuHelHbI yCKOPUTENb 3JIEMEHTAPHBIX YaCTHUL, aAPOHHBIN KOJIanaep.

[lenenue aTOMHOro sapa: NPOTOHBI, HEUTPOHBL. (DyHIAMEHTAJIbHBIE YACTHUIIBL: JIEITOHBI M
KkBapKku. PoTOHBI. BO30HBI. AHTUYACTHUIBI.

Boabmoi aapoHHblil KosIalaep. MoHTaX U yCTaHOBKA OOJBIIOrO aJpOHHOIO KoJulaijiepa.
[TpuHUMD AEWCTBUS KOJUTaAepa.

[Tpoucxoxnenue maccol. bozon Xurrca. [Ipoucxoxnenue Beenennoit. AHTUMuUp.

AToMHas 3HepreTuka. [loayyeHune 31eKTpUUYECKOro TOKa C MOMOUIBIO 3JIEKTPOreHepaTopa.

TpagunuoHHas 3HepreTuka (rUApo-, TEIJIO— U ATOMHBIE 3JEKTPOCTAHIMM) U HETPaJUIMOHHAs
SHEPreTHKa.

OcHOBHbIE IOHATHS ATOMHOM 3HEPreTUkH. PagnoakTuBHOCTE. SInepHble peakuu.

AToMHas cTaHIMs U IpuHIUI ee paboTel. ADC Ha OBICTPBIX HEUTPOHAX.

Paguousoronnsie TepmoanekTpuueckue reHepatopsl (PUTEI'm), mpuHuun wux aeicTBus.
Ob6nacTu npUMEeHEeHHs aTOMHON YHEPTreTHKH.

[lepcnieKTUBBI UCTIOIB30BAHMS ATOMHOM YHEPTEeTUKH MOcie KpymHenmux aBapuit Ha ADC.

IIponoBoJsibcTBeHHasi NMpodJjeMa W NMYTH ee pemieHus. ['eorpadus rosona M ero NPUUYUHBIL.
OcHOBHbIE HaNpaBJICHUS B PELIEHUH [TPOIOBOJIBLCTBEHHON MTPOOIIEMBI:

— MCIIOJIb30BaHME XMMHUYECKMX BeIecTB (yloOpeHHH, peryisTopoB pocrta, (HepoMOHOB,
MEeCTUIIU/IOB, PETICIIIICHTOR);

— CO3/IaHN€ NCKYCCTBEHHBIX IIPOAYKTOB IMUTAHUS; METO/bI CO3/1aHUsl BBICOKOIIPOU3BOAUTEIBHBIX
COpPTOB PaCTEHUH U NOPOJ )KUBOTHBIX.

BuorexHosiorusi. IloHsATHE OMOTEXHOJIOTMM Kak MPOU3BOAUTENILHOW CHIIBI  OOILECTBa,
MCIIOJIb3YIOIIEH KUBbIE OPraHU3Mbl, U OMOJIOTHYECKHUE MPOLIECCHI B IIPOU3BOJICTBE.

Tpu dTama cTaHOBJICHUS U Pa3BUTHS OMOTEXHOJIOTUU: PAHHUN, HOBBIN M HOBEHIIIHIA.

'enHas wumxeHepus. | eHHOMOAM(PHUIMPOBAHHBIE OpPraHU3Mbl U TPAHCTEHHBIE MPOJIYKTHI.
Knerounas unxenepusi. KnonnpoBanue. SMOpHOHAIBHBIE U CTBOJIOBBIE KIIETKH.

buonornueckass HMHXEHEpUs KaK METOJ WCIOJNb30BaHUS MHKPOOPraHW3MOB B KadeCTBE
OMOpPEaKTOPOB ISl MOTY4YEHUS TPOMBIIITIEHHON npoaykiuu. OCHOBHBIE HANpaBJIEHUS UCTIOIb30BAHUS
(dbepMeHTaTUBHBIX MpoIeccoB. IMMoOMIM30BaHHBIE (PEPMEHTHI.

Hanorexnosiorun. IloHATHE O HAHOTEXHOJOTMM KakK YIPaBISIEMOM CHUHTE3€ MOJIEKYISPHBIX
CTPYKTYP.

JIBa moaxoaa B HAHOTEXHOJIOTUU: «CBEPXY BHU3» U «CHU3Y BBEPX).

MonekynspHbIi CHHTE3 U caMOocOOopKa.

Hanockonnueckoe BeIpalinBaHie KPUCTAIUIOB U NOJIMMEpH3alMs. Y TIepOJHbIE HAHOTPYOKH.

®uzuka u ObIT. HarpeBarenbHble M OCBETUTENbHbIE NpUOOpHL. PazHOBUAHOCTH JlaMil:



HaKaJUBaHUs, FaJIOr€HHbIE, JIOMUHECLEHTHBIE, CBETOANOIHBIE.

MuxkpoBoiHoBas ey (CBU-neub) u mpuHIUI ee paboThI.

KuakokpucTamumueckre 3KpaHbl U TUCIUIEN, X YCTPOUCTBO.

DJIEKTPOHHBINA TEPMOMETP.

Jlomaiinue poOOTHI.

Panuonepenatunku U paauonpueMHuUKH. [IpuHIMIHMATbHOE YCTPOMCTBO TeneBU3Opa U
TEJEBUICHUS.

CryTHHKOBAs U COTOBAs CBA3b.

Xumus n 0bIT. Moronue u yuctsmme cpeactsa. [loBepxHoctHo-akTuBHBIE BemniecTBa (ITAB).
Ot6enuBaTeny: XUMUYECKHE U ONITUYECKUE.

WNHcekTnuap! — cpeacTBa ajsi 00pbObI ¢ HACEKOMBIMHU.

XUMHYECKUE CPeACTBA TUTHEHBI K KOCMETHKHU.

[Tumessie 106aBKH, UX MAPKUPOBKA.

Cunepreruka. [loHsTHE O CHHEPreTHKE U CAMOOPTraHU3ALMN OTKPBITHIX CUCTEM.

OO01e MpUHIUIBI CHHEPreTHKH. Touka OudypKayuu u aTTpakT.

Posb cunepreTuky A u3ydeHus NPUPOIHBIX U COLUATbHBIX SIBICHUH.

CTpyKTypHpOBaHHE MATEPUAIBHOTO MUPA U €r0 U3yUEHUE CIIEHUaIbHbIMU Pa3aeaaMu (PU3NKHU.

DopMBbI JIBUKEHUS] MATEPHH.

EctrecTBO3HAHME M HCKYCCTBO. 30J0TOE€ CEYEHHE M €ro HCIIOJIb30BAHUE B IPOU3BEACHMSIX
ApPXUTEKTYphI, KUBOMHUCHU, CKyIbNOTyphl. [locnenoBarenbHocTh @PuOOHAUYM, €€ MPUMEHEHHE B
HCKYCCTBE.

PacnipocTpaneHHOCTh IpaBHIia 30JI0TOTO CEUEHUs M MocliefoBareabHocTi OuboHay4n B KUBOU
IpUpOJIE.

buonuka u apxutexTypa.

B3aumMonpoHUKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.

Jlemoncmpayuu

Tabmuubl, Bugeopparmentst u ¢pororpaduu mo teme.

[Toptperst  x. Yensuka, II. Xurrca, JI. M. Jlenepmana, M. ®@apanes, A. A. bekkepens,
M. Cknonosckoii-Kropu, JI. Melitnepa, O. I'anH.

Jlabopamophuie onvimol
1. 3mepeHue napamMeTpoB KUCTH PYKH.

Ipaxmuueckue pabomul
9. MzydeHue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

10. I/I3y‘{eHI/IC 30JIOTOI'0 CCUYCHHA Ha PA3JIMIHBIX 00BEKTaxX.

PesepBHoe Bpems (4 4)

Moypo4yHoe TemaTuyeckoe nnaHUpoBaHue

10 knacc (102 4, 3 4 B Hegeno)

Beenenue (4 1)

Ypoxk (4acekr)

1(1)

Tema ypoka

BBeneHune B ecTecTBO3HAHUE
Copepxanue ypoka



[Tpupona — cpena 0OUTaHUS M UCTOYHUK KU3HH YETIOBEKA.

B3auMoOTHOIIEHNS YeI0BEKa U IPUPOBL, UX JUATIEKTHKA.

ITprposa — NCTOUHUK TBOPUECKOTO BAOXHOBEHHUS AEATENIEH NUCKYCCTBA.

Hemoncmpayuu. BuneopparmeHThI (CETbCKOX035IMCTBEHHBIE YTO/Ibsl, Kaphepbl A7 JOOBIYHU YIIIs
U pyIbl, METAJUIypruuecKkue KOMOMHATHI, ra3o— U HedrenpoBoasl, ¢unotunun, ['9C, TOIL nu ADC,
MOCIIEACTBHSI 3€MIICTPSICEHUM U I[yHaMHU, UCUE3HYBIIUE BUAbI PACTEHUHN U JKUBOTHBIX); PEIPOAYKLIUN
KapTUH BEJUKUX XYJOKHUKOB C Mei3akamu u JapyruMu oOwvexktamu npupoxas! (M. Ilumkuna,
W. Jleutana, MW. AiiBazoBckoro, K.IJona wu 1ap.); My3bIKaabHbIe (pParMeHTHI, ITOCBSIICHHbBIC
apienusm npuposl (I1. Yakikosckuii, K. Cen-Canc, JI. Ban berxoBeH u zip.)

Buj nesiteJIbHOCTH y4amuxcst

XapakTepucTHKa MHOTOTPAHHOCTH B3aUMOOTHOILEHUM 4YeJI0OBEKAa U MPUPOJbl. PackpeiTue ponu
€CTECTBO3HAHMS B MHPOBO33PEHHUU COBPEMEHHOI'O YENOBEKAa. PackpbITue BIMSHHUS NPUPOIbI Ha
TBOPYECKOE BIOXHOBEHHUE JIATEINCH NCKYCCTBA B €0 PA3IMYHBIX cepax.

Ypok (4acer)

2(1)

Tema ypoka

EcrecTBO3HAaHUE — €IMHCTBO HAYK O IPUPOJIE

Conep:xkanue ypoka

Marepus u GopMmbl ee CylIeCTBOBaHHUS.

JlnanekTuka eCTeCTBO3HAHUS.

OCHOBHBIE 3Tallbl €r0 pa3BUTHS.

[ToHsiTHE O €CTECTBO3HAHUH KAaK CHCTEME HayYHBIX 3HAHHUH O MPHUPO/IE.

Hemoncmpayuu. TlopTpeTbl y4eHBIX-€CTECTBOUCIBITATENCH, BUACOPPArMEHTHl 110 HCTOPUHU
BO3HUKHOBEHUS M Pa3BUTHS (U3UKU, XUMHUH U OUOJIOTHH.

Buja 1esiTeJIbHOCTH y4aluxcs

PackpbITHe OUaNeKTUKU €CTECTBO3HAHUA (BCE €CTECTBEHHBbIE HAYKHM SIBISIIOTCA PE3yJIbTaTOM
muddepeHmanul  CUCTEMBbl  TIEPBOHAYANIBHBIX 3HAHUA O TpHUpone, U, HA0O0OPOT, CHHTE3
€CTECTBEHHO-HAYUHBIX 3HAaHUH — pe3yibTaT OObEJUHEHUS YaCTHBIX HAyK B EAMHYIO CHUCTEMY
MHUpPOBO33peHus). OnpeneneHne BaXHEUIINX TOHATHA W XapaKTepUCTHKA CTAaHOBJICHUS (U3HKH,
XUMHHU ¥ OMOJIOTHH IO KypCy OCHOBHOM IIKOJIBI.

Ypoxk (4acer)

3-4(2)

Tema ypoxka

Kondepennus «EctecTBO3HaHHE — €TUHCTBO HAYK O MPUPOJIEH»

Copnepxanue ypoka

CooO1uienust 00 UCTOPUHN PA3IUYHBIX €CTECTBEHHBIX HAYK 110 €IMHOMY IUIaHY:

1. YUro u3yuaer naHHast Hayka (IpeAMET ee U3Y4eHus).

2. DTUMOJIOTHS Ha3BaHUSI HAYKH.

3. Bo3HMKHOBEHUE HAayKH B JPEBHEE BPEMS.

4. Pa3Butue Hayku B CpenHue Beka. Boynaromuecs aesrenu Hayku CpeHEBEKOBBSI.

5. Pa3zsutne Hayku B HoBoe Bpems. Beinatommecs gesrenn HayKu.

6. Pa3zsuTtre Hayku B HoBeiimiee BpeMsi. Beimaromuecs: yaeHbIe COBPEMEHHOCTH.

7.Bknan pocCHICKMX YYEHBIX B pa3BUTHE MHUPOBOW Hayku. BupTryanpHas bsKckypcus
«EcTecTBEeHHO-HAYYHBIE MY3€H MUPA», IOJATOTOBJICHHAS YYaIlIUMHUCS COBMECTHO C YUUTEIIEM.

Buj nesiTeJbHOCTH y4aluxcst

CamocTosTenbHOE BbICNEeHNE U (HOPMYJIUPOBKA MO3HABATENbHBIX I€JIEeH; MOUCK U IMOJIyYeHHe
HeoOXxoauMol HMH(OpMaIuM;, MPUMEHEHHE METOJ0B HH(OPMAIIMOHHOTO IOMCKa, B TOM 4YHCIE C
IIOMOIIBI0 KOMITBIOTEPHBIX CPEICTB; CTPYKTYPUPOBAHME 3HAHWM; OCO3HAHHOE M IIPOU3BOJIBHOE
BBICTPAaWBaHUE PEUEBOr0 BHICKA3bIBAHUS B YCTHOM M MMCHbMEHHOH (opMe; BeleHue Tuajiora, yuacTie B
KOJUIEKTUBHOM OOCYXJIE€HUU Mpo0JieM, HMHTETPUPOBAHUE B TPYIIY CBEPCTHUKOB, MPOIYKTHBHOE
B3aMMOJICHICTBHE U COTPYIHHUYECTBO CO CBEPCTHHKAMHU M B3POCIBIMU; IUIAHHPOBAHHE Y4eOHOTO
COTPYAHHYECTBA C YUYUTEIEM U CBEPCTHUKAMU.



EcrecTtBo3HaHue 1 MeTObI MO3HAHUS Mupa (17 1)

Ypoxk (4acekr)

5(1)

Tema ypoka

OMIUPUYECKHUH YpOBEHb HAYYHOI'O MTO3HAHUS

Copnepxxanue ypoka

@opMbl MMO3HAHUA: HAYYHOE M HeHayyHoe. /[Ba ypOBHS Hay4yHOTO MO3HAHUS: SMIUPUYECKUN
(4yBCTBEHHBIN, OMBITHBIN) U TEOPETUUECKUH (panuoHaibHbIN). [loHsATHE 00 IMIUPUUYECKOM YpPOBHE
HAyYHOTO MMO3HAHUS U €r0 METOAAaX.

Habmonenue n s3xcnepument. ['unoresa u BbIBOA.

MonenupoBanue Kak MeTOJA HayyHoro no3HaHus. [Ipoliecc mMoaenupoBaHusi U €ro COCTaBHbBIE
qacTh: CyOBEKT (MCcleaoBarenb), OOBEKT (MPEAMET, IPOIECC WU SBJICHHUE) U MOJIENb, OTPaXKaromiast
OTHONICHHE MEXYy HUMH. THIIBI MOJIeJIei: MaTepralibHbIe U 3HAKOBBIE.

Jemoncmpayuu. Iloptpetsl ydeHbix-ectecTBoucnbiTatenen (I'. Iamunes, J[. Menneneesa,
I'. Mennens, H. bekeroBa, M. @apanes), pa3iIuuHble MaTepuajgbHble OOBEKTHI: (U3HUUYECKUE
(onexTpoopHass MamMHA — MOJACIh MOJIHUM, KPUCTAUTMYECKHE PEIICTKH Pa3JIUYHBIX THIIOB),
Ouonoruueckre (MyJISDKA IIBETOB, OpPraHOB Tella 4YeloBeka), reorpaduueckue (riodyc, KapTa,
TEJUTypuil), XUMUYECKHE (IIIapOCTEP>)KHEBBIE M 00BEMHBIE MOJIENIN MOJIEKYJ PA3JIMYHbIX BELIECTB).

Buj nesiTeJibHOCTH y4yaluxcs

XapakTepucTUKa 3MIMPUYECKOIO YPOBHS HAYYHOIO I[I03HAHUS U €ro COCTaBJISIIOIIMX:
HaOII0/IEHUS, SKCIIEPUMEHTA, TUIIOTE3bI, MOJACITUPOBAHUSI.

MonenupoBanue, T. €. IpeoOpa3oBaHue 0OBEKTa MO3HAHUS M3 YyBCTBEHHOW (POPMBI B MOJEIIb,
I/ BBIJCNICHBI CYIIECTBEHHBIC XapaKTEPUCTHKH OOBEKTa, W MpeoOpa3oBaHHE MOJAETU C LENbI0
BBISIBJICHUSI OOIINX 3aKOHOB.

OmnepupoBaHue pa3IM4YHbBIMH MOJAENSIMU €CTECTBEHHO-HAYYHBIX IUCUUIUIMH IS UX MO3HAHUS.

Ypok (4acer)

6-7(2)

Tema ypoka

[TpakTudeckas pabota 1. OMupHUeckoe MO3HaHKUE B U3YUEHUU €CTECTBO3HAHMUS.

Conep:xanue ypoka

HccnenoBanue ycioBUi MPOTEKaHUHN peakInii MeX a1y pacTBOpaMH AIIEKTPOIUTOB.

HccnenoBanue CTENEHU 3pEIOCTH S0JIOK C UCIIOIh30BAaHUEM HOIHOTO PacTBOpA.

MonenupoBaHue IBHKEHUS HEOSCHBIX Tell.

W3rotoBneHne Moeneii MOJIEKyYII H30MEPOB.

Buj nesiTeJibHOCTH y4yaluxcs

[IpoBeneHne sKCIEpUMEHTa C COOIIOJIEHUEM TEXHUKH O€30MacHOCTH, HaOJIOJEHHE 3a HUM,
dbuKkcupoBaHHE PE3YyIbTaTOB M WX HWHTEPIPETAlUs; MOCTPOCHHE MOJENU MOJEKYT OpraHHYeCKHX
COCJTMHEHUH M YCTAHOBJICHHE 3aBUCHMOCTH MIX CBOMCTB OT CTPOCHHUS Ha TIPUMEpe U30MEpOB OyTaHa.

Ypok (yacer)

8(1)

Tema ypoka

TeopeTnuecknii ypoBEHb HAYYHOI'O ITO3HAHUS

Conep:xanue ypoka

[ToHsiTHE O TEOPETUYECKOM YpPOBHE HAyYHOTO MO3HAHMS M €r0 COCTaBJISIOUIMX (OCMBICIEHHE
HKCIEPUMEHTAIbHBIX (PaKTOB, pa3paboTKa 1 000CHOBaHUE TUIIOTE3, IOCTPOCHUE TEOPUH ).

MopnenupoBaHue Ha TEOPETUYECKOM YPOBHE ITO3HAHUS U THUIIBI MOAENEH (MaeanbHasi, aHaJIOIHs,
MaTeMaTquCKaSI). Poxe MEBICTIEHHOTO OKCIICPUMCHTA MW MAaTEMAaTUYCCKOro MOJACINPOBAHHUA B
CTaHOBJIEHUU U PAa3BUTUU €CTECTBEHHBIX HayK.

Hemoncmpayuu. Cnadigpl ¢ MoaensMH CTpoeHuss atoma Tomcona wu  Pesepdopna.
OTHOCUTENBHOCTh MOHATUS MYCTOTHL. Paznuunble Qu3nueckue, XUMHUYECKHEe U OHOJIOTHYECKUE
MOJIETH.

Buj nesiTeJbHOCTH y4aluxcst



XapakTepuCTUKA TEOPETHUECKOTO YPOBHS HAYYHOTO TIO3HAHUS U €r0 COCTABIISIOIINX.

WmmroctpupoBaHne 3TOr0 YpOBHS HAyYHOTO ITO3HAHHS MpPUMEpPaMH CTAHOBJICHUS HAYYHBIX
Teopuii B Qusnke, XuMuu U Ouonorumu. CpaBHEHHE MEXIy COOOH YpOBHEH NO3HAHUSA M HX
MOZIETTHPOBAHHS.

Ypok (yacki)

9(1)

Tema ypoka

Cemunap no teme «TeopeTnueckuii ypoBeHb HAyYHOI'O TIO3HAHUS»

Conep:kanue ypoka

MopnenupoBanue nocrtpoenus Ilepuoguueckoil CUCTEMBI XMMHUYECKUX 3jieMeHTOB. CpaBHEHUE
SMIIUPUYECKOIO U TEOPETHYECKOr0 YPOBHEH MO3HAaHMS. Poilb MOJENMpOBaHUs B HAYYHOM IO3HAHUH.
NneanpbHas mozelb Ha NMPUMEPE HMICATBHOIO ra3a M €ro COCTOsSHMSA: 3akoHbl boitns—Mapuorra,
[lapns, I'eit Jlrocaka, MenneneeBa—Knanelipona. Posib MaremMaTH4eCcKOro MOJEIUPOBAHUS U
HBOJIIOIMY BBIYUCIUTEIIbHON TEXHUKHU.

Buj nesiTeJIbHOCTH y4almuxcst

CoBepilIeHCTBOBaHME KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B IIPOLIECCE BBICTYIUICHUS MEpEN
OJIHOKJIACCHUKaMH, OTCTaWBaHHE COOCTBEHHOM TOUKHU 3pEHMsS, YBaKCHHE MHEHHS OIIOHEHTa MpH
00CYXXJIEHUH BOIIPOCOB CEMHUHApa U COOOIICHHI (COOCTBEHHOTO M OJHOKJIACCHUKOB).

Ypok (4acer)

10(1)

Tema ypoka

S13pIK ecTecTBO3HAHUsA. buosorus

Copepxxanue ypoka

buonornueckass cuctemMaTMka M €€ Ba)KHEWIME TakCOHbl. BUHOMHMHabHAasT HOMEHKIATypa.
Iloustue Buaa.

Cucrematuka )XUBOTHbIX. [loHATHE TOPOABIL.

Cucrematuka pactenuii. [lonstue copra.

buonoruueckas HOMEHKIAaTypa — CHOBa IPO(eCCUOHATILHON e TEIIbHOCTH.

Hemoncmpayuu. Iloptpersl Apucrorens, K. Jlunnes, Y. lapBuna, BuneodparmeHTsl c
TaKCOHaMH B OOTaHMKE U 300JIOTMU U IPUMEPBI CUCTEMATHUKH OTAEIbHBIX PACTEHUH U )KUBOTHBIX.

Buja gesiteJIbHOCTH y4aluxcs

Omnpenenenne KUBOTHBIX U PACTEHUH B COOTBETCTBHUHM C IIPaBHJIaMU OMHAPHOW HOMEHKIIATYpPHI.

PackpeiTve Bkiama OHONOTUYECKOTO SI3bIKA B €CTECTBEHHO-HAYYHBIA SI3BIK U €TO0
0OIIEKYTTYpPHOE 3HAUCHHUE.

Ypok (yacer)

11(1)

Tema ypoka

SI3bIK ecTecTBO3HAHUA. XUMUS

Conep:xanue ypoka

TpuBuanbHble Ha3BaHUsA. PalmoHalbHAas HOMEHKIATypa. MexayHapo/iHas HOMEHKJIATypa
HIOITAK.

XUMHUYECKHUE JIEMEHTBI U TPOUCXO0KJICHUE UX Ha3BaHUI.

Knaccudukanmsi HeopraHnueckux BemecTB (OKCHIbI, KHCIOTHI, OCHOBAHUS, COM) U TIPUHITUIIBI
o0pa3oBaHUs X Ha3BaHUHU.

Jemoncmpayuu. Tabnmuna, cmaiin win Buaeodparment «Homenkmnarypa MIOTTAKY; taGmuisr
WIH CJaipl C aHUMAIMSIMH TIO0 OOIIMM TpPUHIMIAM 00pa30oBaHUS Ha3BaHHKM BAXHEUIIUX KJIACCOB
HEOPTraHWYECKUX COCAMHEHUI — OKCHUJIOB, KHCIIOT, OCHOBAHUM, COJICH, X KIacCU(pUKAITHSI.

Buj nesiteJibHOCTH y4ammxcst

OrnpesiesieHe HEOPTAHMYECKUX BEIIECTB Pa3HBIX KIJIIACCOB B COOTBETCTBUM C MpaBHIAMHU
xumudeckorr  HomeHkmarypel  MIOITAK. OOocHOBaHWMEe BKJIaJa XHUMHYECKOTO  SI3bIKa B
€CTECTBEHHO-HAYYHBIH SI3BIK M €70 OOIIEKYJIBTYPHOE 3HAUCHHE.



Ypok (4acer)

12(1)

Tema ypoka

SI3bIK ecrecTBO3HAHUA. PU3HKA.

Copnepxanue ypoka

Enununbel u3mepenus ¢usmueckux BenuyuH Ha Pycu. Eaununbsr m3mepenus Qusmueckux
BEJIMYMH B HEKOTOPBIX JIPYTUX CTPaHAX.

MesxyHapoiHasi cucTeMa equHUI u3mepenust pusndeckux BennuuH — CU.

OcHOBHBIE U IPOU3BOHBIC CIUHUIIBI U3MEpeHUs puszndeckux Benuana CU.

Jemoncmpayuu. Iloptperst Oma, Kynona, HetoTona, DiiHmTeliHa u ap.; TaOJUIBI OCHOBHBIX H
npousBogHbIX enuuul, CU; auHamuyeckue BupeodparMeHThI, WILTIOCTPUPYIONINE BaKHEHIIHE
HNOHATUS (DU3UKU TPUMEHHUTENBHO K TEME YypoKa; ciaij uiau BupeopparmeHT «CTapopycckue
€IMHHUIIBI I3MEPEHUSI HEKOTOPBIX (PU3NUYCCKUX BEITUIHH).

Buj gesiTeJibHOCTH y4almuxcsi

XapakTepucTUKa OCHOBHBIX M IPOU3BOJHBIX CIWHUI] m3MepeHus ¢uznueckux enuuma CU.
PackpeiTue Bkiaga (U3MUYECKOro fA3bIKA B €CTECTBEHHO-HAYUYHBIM S3BIK M €ro OOLIEKYIbTYpHOE
3HA4YCHHE. YCTAHOBJICHHE COOTBETCTBUSI MEXKAY CTAapPUHHBIMU PYCCKUMHU €IUHULIAMH U CAMHHUIIAMHU
u3MepeHus GU3NIECKUX BETMYUH HEKOTOphIX cTpad u CU.

Ypok (yachi)

13(1)

Tema ypoka

EcrecTBeHHO-Hay4YHbIE TOHATHS, 3aKOHBI U TEOPHH.

Coaep:xanue ypoka

EctecTBeHHO-HaYy4HBIE TTOHATHS. KOHKpPETHBIE B a0CTPAKTHBIC €CTECTBEHHO-HAYYHBIC IOHSATHSI.

3aKkoHBl ~€CTeCTBO3HaHUA. EcTecTBeHHO-Hay4yHble Teopuu. OnucarenbHble TEOpUU U
00BSCHUTEIBHBIE TEOPUU.

[Iporno3upyroiias poiab €CTECTBEHHO HAYYHBIX TEOPHIA.

Buj nesiteJibHOCTH y4ammxcst

XapakTepucTHKa M KOHKPETH3ALMS BAXHEUIINX KATErOPUHA TEOPHM IIO3HAHUS: TOHSTHUH,
3aKOHOB, TEOPHI — HA OCHOBE MaTepHalia OCHOBHOM IIKOJIBI MO (PU3HUKE, XUMHUH U OMOJIOTHH.

Ypoxk (4acer)

14(1)

Tema ypoxka

EcrecTBeHHO-Hay4Has KapTHHA MUPA.

Copnepxanue ypoka

KapTtuns! Mmupa: penuruossasi, ObIToBasi, Xy/10°KECTBEHHAS.

EcrectBenHo-HayuHast kaptuHa wmupa (EHKM). Opomouns EHKM u ee ortams:
ApUCTOTEJICBCKUM, HBIOTOHOBCKMM, JOWHINTEHHOBCKAas peBosrouusa. [IpuHOMNBI no3HaHUSA B
€CTECTBO3HAHUM: COOTBETCTBHUS, IONOJHUTEIBHOCTH, IPUYUNHHOCTH, CAMMETPUH.

Hemoncmpayuu. Tabnuubl u BuneopparMeHTs, WUIIOCTPUPYIOLIUE Ba)KHEWIINE IOHSTHS,
3aKOHBI U TEOPUH €CTECTBEHHO-HAYYHBIX JUCLUIUIMH I10 KypCYy OCHOBHOM ILKOJIBI.

Jlabopamopuvie onvimol. 1. IlocTpoeHHe pPaBHOCTOPOHHUX TPEYTOJLHUKOB M3 CIIMYEK Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE.

Buj nesiTeJIbHOCTH y4amuxcst

XapakTepuCcTUKa Ha OCHOBE JIEAYKIMH OOIIEro MpeJCTaBICHHUS O HAy4YHOM KapTUHE MHpa,
YaCTHOT'O — O €CTECTBEHHO-HAYYHON KapTUHE MUPA, €IUHUYHOTO — O IMIPEAMETHON KapTHUHE MHPA.

N3zyuenne crpykrypsl EHKM 1 B3auMOCBs3M ee yacTell Ha KOHKPETHBIX MpUMepax U3 (pU3MKH,
XUMHUH 1 6uonoruu. Xapakrepuctuka oo EHKM.

KonkpeTru3zaiysi NpUHIUIIOB, OTPAXKAIOLINX B3aUMOCB3b (PYHAAMEHTAIBHBIX TEOPHHA HE TOJBKO
Ha €CTECTBEHHO-HAay4YHOM, HO U Ha TyMaHUTapHOM y4eOHOM MaTepuae.

Ypok (yackr)
15-16(2)



Tema ypoka

Mupsbl, B KOTOPBIX MBI )KUBEM

Conepxanue ypoka

Knaccudukarust MupoB (MeraMup, MakpoMHp, MUKPOMHP, HAHOMHD).

['paHu1IbI MUPOB M YCIIOBHOCTH 9THX TPAHUILI.

[TpubGopsl ans W3y4eHHs: MUpPOB, UX OHBOJIONUS OT CBEeTOBOro Mukpockoma P.I'yka no
CKaHUPYIOLIEro TyHHeNnbHOro Mukpockona (CTM) u aromHocuinoBoro mukpockona (ACM).

MounekymnsipHOE pacrio3HaBaHKUE U €ro POJb B IPUPOJIE U )KU3HH YETIOBEKa.

Kommeroteps! Oyaymiero.

Hemoncmpayuu. BuneodparMeHTsI B CIIAiIbI IO 3BOJIIOIUH MHUKPOCKOIIOB.

Jlabopamopnule onvimoL.

2. Nnmoctpanus IpUHIMIIA COOTBETCTBHS.

3. MozgenupoBaHue NpUHIHIA PA0OTHl CKAHUPYIOIEI0 MUKPOCKOIIA.

4. JTokazaTesbCcTBO OEIKOBOM MPHUPOALI (HEPMEHTOB.

Buj 1esiTeJIbHOCTH yYaluxcs

Knaccudukamust okpyxaromero Mupa Ha Mera-, Makpo— U MHUKPO— MHpPHI (B TOM YHCIE U
HaHOMUD). JOKa3aTeNbCTBO OTHOCHTEIBHOCTH STOW KIACCH(PHUKAIMU. XapaKTEPUCTHKA 3BOJIOIHUA
pa3MUUHBIX TPUOOPOB Ui HM3y4eHHs MUpoB. OmHcaHHe MOJICKYJSPHOTO paclo3HaBaHUS U €ro
3HaYeHHs B TPUPOJE M HKU3HM uUenoBeKa. [IporHo3mpoBaHHe mapamMeTpoB BO3MOXKHOCTEH
KOMITBIOTEPOB Oy TyIIEro.

Ypok (9achi)

17(1)

Tema ypoka

[TpakTuyeckas pabdora 2.

Coaep:xanue ypoka

Hab6nronenue 3a ropsieii cCBe4oid.

Buj nesiteJibHOCTH y4ammxcst

[IpoBeneHME SKCIIEPUMEHTA C COOIIOJICHUEM TEXHHUKH O€30IacHOCTH, HAaOJIOJICHHE 3a HUM,
OIICHKA PE3YJIbTATOB.

Ypok (yacei)

18(1)

Tema ypoka

[TpakTuueckas paborta 3.

Tema ypoka

Habmroienue 3a mpopactanuem ceMsH (hacou.

Bua gesiteJIbHOCTH y4aluxcs

[TpoBeneHne SKCHepUMEHTa C COONIOJICHHEM TEXHHKH O€30MacHOCTH, HAONIOJIEHHWE 3a HUM,
OILICHKA PE3YJIbTATOB.

Ypok (yacer)

19(1)

Tema ypoka

[TpakTudeckas paborta 4.

Conep:xanue ypoka

Habmronenue 3a u3aMeHeHHueM TeMIepaTyphl JIb/ia U €r0 COCTOSTHHUEM MPU HarpEeBaHUU.

BI/IZI ACATECJIBbHOCTH YHYAIIUXCH

[TpoBeneHne SKCHEpUMEHTa C COONIOJICHHEM TEXHHKH O€30MacHOCTH, HAONIOJIEHHWE 33 HUM,
OIICHKA pe3yJIbTaTOB.

Ypok (yackr)

20(2)

Tema ypoka

O06o006meHue 3Hanui o TeMe «EcTecTBO3HaHNE U METOBI TTO3HAHUS MUPaY.



Copnepxanue ypoka

OMIIUPUYECKUN U TEOPETUUYECKUIT YPOBHU HAYyYHOIO Mo3HaHus. SA3bIk ectecTBo3HaHus. EHKM.
EcTtecTBeHHO-HAay4HbIE MIOHATHUS, 3AKOHBI U TEOPHH.

Buj gesiTeJibHOCTH y4almuxcsi

O060011eHIEe OCHOBHBIX CBEICHUH 110 KOHKPETHOM Mpo0iieMaTHKe, BBIJICIICHUE U XapaKTEPUCTHKA
BOKHEHIINX TOHATUI, 3aKOHOB M TEOPUIA.

Ypok (yackr)

21(1)

KoHntposbnas padora 1.

Copnepxxanue ypoka

EcTecTBO3HAaHME U METObI €r0 O3HAHMUSL.

Buj nesTebHOCTH y4aIMXcst

AHanu3 COOCTBEHHBIX JIOCTHXKEHUN B MO3HAHWU €CTECTBO3HAHUS M METOJOB €ro MO3HAHMUS.
AHan3 pe3ylbTaToB KOHTPOJIBHOW pabOThl U OMpEeNieHHE MyTe JOCTHKEHHS KEIaeMOro YpPOBHS
YCIEITHOCTH.

Meramup (12 4)

Ypok (yachi)

22(1)

Tema ypoka

Yenosek u Beenennasi.

Coaep:xanue ypoka

XpOHOJIOTHSI ACTPOHOMHUYECKHUX MPEACTABICHUN U OTKPBITHIA: T€OIICHTPUYECKAsI CUCTEMa MUDA;
AHTPOIIOLICHTPUYECKAsl CUCTEMA MHUPA; TeIUOIeHTprYecKas cuctema mupa. ActpoHoMbl XV I-XIX BB.
Y UX BKJIAJ B pa3BUTHE MPEACTaBICHUI 0 BeeneHHo.

Kocmoutorus. Bxitag 0Te4eCTBEHHON HAYKA B MUPOBYIO KOCMOJIOTHIO.

Lemoncmpayuu. 1loptperst Apuctorens, [ltonemes, Apucrapxa Camocckoro, H. Konepnuka,
Hx. bpyno, [I'.Tamunes, K. I[MoJKOBCKOrO W TEpPBBIX IIECTH COBETCKUX KOCMOHABTOB;
BUJICO(PparMeHTHI TI0 TEME YPOKa.

Jlabopamopuvie onvimul. 1. Onpenenenne reorpaduyuecKkord IMIUPOTHI MO YIIy HaOMIOACHUS
ITonsspHoM 3BE31BI.

Buj nesiteJibHOCTH ydammxcst

XapakTepucTuka XpPOHOJOTUHM ACTPOHOMMUYECKUX TMPEJCTaBICHUNM M OTKPHITUH Ha OCHOBE
HBOJIIOLIMM  TPEJCTaBICHUM O CcHCTeMax MHpa: TEOLEHTPUYECKOW, aHTPONOLEHTPUYECKOM,
reJMOLIEHTPUYECKOM.

AHanM3 BKJIaJ]a OTEYECTBEHHBIX YUYEHBIX B MUPOBYIO KOCMOHABTHKY.

[Touck IlonsipHOM 3Be3apl Ha HeOe U ONpeAeTeHHE 10 €€ IOJOKEHHIO COOCTBEHHOTO
MECTOHAXOXKICHHUSL.

Ypok (yacer)

23-24(2)

Tema ypoka

IIpoucxoxaeHue u crpoeHue BeeaeHHOM.

Conep:xanue ypoka

@u3nyecKue SIBICHUS U 3aKOHBI, CBA3aHHBIE C IMPOUCXOXKIACHHEM U CTpPOCHHEM BceneHHOM.
Dddext Jomnepa. 3akon Xabd0ma.

Teopus bospioro B3peiBa.

Enunuib! usmMepeHns KOCMUYECKUX PacCTOSTHUM.

Hebecubie Tena. Co3Be3aus. 3Be3aHble cKoryieHus. 3Be3abl. [lmanersl. Komersl, MeTeopHTSI,
acTepOUIbI.

Hemoncmpayuu. Iloptpetrsl A. DitHmTeitna, A. @puamana, K. Jlomnepa, B. Cnudepa u
D. Xab6ma; Bunmeodparmentsl — wMoxaens bonpmioro B3phIBa, pa3IUYHBIE THIBI  TalaKTHK
(anmunTHYEeCKHe, CIUpaJIbHbIE W HENpaBWIbHBIE), co3Be3aus CeBepHOro MONyIIapHs, pa3iuyHbIe



HeOecHbIE Terna.
Buj nesiTeJJbHOCTH y4aluxcs
Onucanue wu3MeHstonelics BceneHHolt Ha ocHOBe (u3MyecKoi aprymeHTauuu (paboThl
A. Ditamireitna, A. @puamana, K. Jlorepa, B. Ciindepa u 3. Xab661a) u Teopun bosbiioro B3psiBa.
XapaKkTepUCTUKA OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTOB BCEleHHOM.
Mcnonb30BaHuE OCHOBHBIX ACTPOHOMUYECKUX €MHUL PACCTOSHMSL.
AHaIM3 HEKOTOPBIX Ha3BaHUM CTPYKTYPHBIX 3J1EMEHTOB BeeneHHOI.

Ypok (4acer)

25(1)

Tema ypoka

Kak uenoBek usyyaer meramup.

Copnepxanue ypoka

[lepBoie Teneckombl U oOcepBatopuu. Teneckom-pedpakTop U TEIECKOM-PeQIIeKTOp.
Paguoreneckonsl U MeXIIaHETHBIE cTaHu. OpOuTansHas actpoHoMudeckast oocepBaropus (OAO).

Jemoncmpayuu. ®otorpaduu u Bumgeodpparmentsl mo teme ypoka, moptpersl K. SHCKOTO,
I'. 'anunes, U. Herotona, . Jlunnepcres, MKOIbHBINA TEIECKOI.

Bua nesiTeJibHOCTH y4aluxcsi

Ornucanue UCTOPUH CO3/IAHUS TEJIECKOIIOB.

AHanu3 ycTpOHCTBA M MPUHIUIIOB PabOTHI TENECKOMOB Pa3HOro THUMa (JIMH30BbIX, 3€PKaIbHBIX,
PaaAMOTENECKOIIOB), UX CPAaBHEHUE Ha OCHOBE aHAJIM3a.

XapakTepucTUKa 3HAUECHUSI MEKIIJIAHETHBIX aBTOMAaTHUECKUX CTAHIIUU.

Ypok (yachi)

26(1)

Tema ypoka

3aKOHBI IBIKEHUSI HEOECHBIX Tel

Copepxxanue ypoka

[lepBoiii 3akon Kemmnepa. Amnoreit u mnepureid. XapakTepUCTHKU diumnrca: (okaabHOe
paccTosinue, GoKyc, 0Cbh, OJIYOCh, SKCIIECHTPUCHUTET.

Bropoit u Tpetnii 3akons! Kerutepa.

3aKOH BCEMUPHOIO TATOTEHUS.

Kocmuueckue ckopoctu.

Hemoncmpayuu. Tloptperst W. Kemnepa, W. Hptorona, 3. Xa00ma; BuaeodparmMeHTH 110
TeMaTHKe ypoka. MozaenupoBaHue BToporo 3akoHa Kemuiepa.

Jlabopamopuvie onvimoi. [locTpoenue sumrca.

Buj nesiteJIbHOCTH y4ammxcst

VYcTaHoBIIEHHE COOTBETCTBUS MEXAY BAKHEHIINMU 3aKOHOMEPHOCTAMHU, KOTOPBIM MOAYUHSAETCS
JIBIDKEHUE HEOECHBIX TeJl, U MPAaKTUYECKMM 3HAYEHHUEM 3THUX 3aKOHOMEPHOCTEH AJIs MCCieOBaHUs
KOCMHUYECKOT0 IMPOCTPAHCTBA (TepBasi, BTOpas WU TPEThs KOCMUYECKHE CKOPOCTH); OOBEIMHEHUE
KauECTBEHHON U KOJIMYECTBEHHON CTOPOH ATHX 3aKOHOMEPHOCTEH.

Ypoxk (4acekr)

27(1)

Tema ypoka

["aakTukn

Copnepxanue ypoka

O6mue cBeneHus o ramakTukax. YepHsle pipel. Kiaccuukanus ramakTHK: SJUTMOTHYECKHE,
CIIpaJIbHBIE, HENTPABUIILHBIEC, PAJUOTaJIaKTUKU.

Hama ["anaktuka — Muteunsiii [Iyte. KBazapsl.

Hemoncmpayuu. BuneodparMeHThI 110 TEME YpOKa.

Bua nesiTeJJbHOCTH y4amuxcst

Knaccugukarus ranakTuku.

XapakTeprucTHKa paIuOTAIAKTUK 1 KBa3apoB.

Onwucanue Hameil ["anaktuku — Mueunsiii [TyTs.



Ypok (yacki)

28-29(2)

Tema ypoka

3Be3abl. CousHle

Conep:kanue ypoka

3Be3/bl, uX poxaeHue. CrieKTpanbHbIA aHAIW3 — OCHOBA MCCIIEJOBAHMSI XMMHMUYECKOTO COCTaBa
3Be3.

XapakTepuCTUKU (CBETUMOCTb, CHEKTPAIbHBIA Kiacc, d(pdexkTuBHas TemmnepaTrypa) H
Kiaccugukanus 3Be37 (KeNTble U KpacHble KapiUMKH, KpacHble TMTaHThl, CBEPXTMTaHTHI, Oejble
KapJIMKU, HEUTPOHHBIE 3BE3/bI).

[Tpoucxoxnenne ComHma u ero crpoeHue. CTpykrypa coinHeuHOM atmocdepbl. ConHEUHBIN
BETED.

Hemoncmpayuu.  MopnenupoBanue — noBepxHocTd — ConHuma  (KOHBEKTUBHOM — 30HBI).
BuneodparmenTsl no reme ypoka.

Buj gesiTeJibHOCTH y4almuxcsi

XapakTepucTUKa 3BE3]] HA OCHOBE UX CIIEKTPAJIbHOIO aHAJIN3A.

YcTaHOBIEHHE COOTBETCTBUS MEXKIY BOXKHEHIIMMH XapaKTEPUCTHUKAMU 3B€3]l U UX OCHOBHBIMU
tunamu. OnpezeneHue HeOECHBIX TeJ U 3BE€3/IHBIX CKOIUIEHUH Ha KapTe U Hele.

Xapaxktepuctuka COJHIIA, €r0 CTPOCHUS U CTPYKTYPBI COTHEYHOH aTMOCc]ephl.

Ypok (9achi)

30(1)

Tema ypoka

[IpakTuyeckas pabdora 5

Coaep:xanue ypoka

W3ydenue 3Be3AHOTO HEOA ¢ TOMOIIbIO TTOBUKHON KapThI.

Buj nesiTeJibHOCTH y4almxcst

HaxoxaeHnue 3Be3/] ¥ CO3BE3IUH C MOMOIIBIO MTOABHKHOM KapThl 3BE€3JTHOTO Heba.

Ypoxk (4acer)

31-32(2)

Tema ypoxka

ConHeyHas cUCTEMa U €€ IUIAHETEI.

Copnepxanue ypoka

Crpoenune CoTHEYHON CHCTEMBI.

ITnaneTsr CoJTHEYHOM CHCTEMEI.

Hpyrue cTpykTypHbie 351eMeHThl COJIHEUHON CHCTEMbI: CIYTHUKH TUIAHET, aCTEPOUIbI, KOMETHI,
METEOPHUTHI.

Jemoncmpayuu. Buneodparmentst u Gotorpaduu mo remMe ypoka.

Buj nesiteJiIbHOCTH y4ammxcst

XapakTepucTHUKa TUIAHETHBIX CUCTEM M MX MTPOUCXOXKICHHS.

Onucanne crpoerus: COMTHEUHON CUCTEMBI — IJIAHET U APYTUX CTPYKTYPHBIX 3JEMEHTOB.

VYcraHoBIEHHE B3aMMOCBSI3M MEXKIY OSTHUMOJOTHEHW Ha3BaHWW HeOecHBIX Ten CoHeYHOM
CHCTEMBI M KX OCOOCHHOCTSIMHU.

Ypoxk (4acekr)

33(1)

Tema ypoka

VYpok-nuckyccus «Bo3morkHa I )ku3Hb Ha Mapce»

Copepxanue ypoka

[Inanera Mapc: MarHuTHOE IOJIe, MAapCHAHCKHUI TPYyHT, aTMocdepa IUIaHEThl, €€ TuaMmeTp,
BpaleHue BOKpyr cBoeil ocu u Bokpyr Connua. TeppadopmupoBanue. VcciaenoBanue IiaHeThl €
MOMOIIbIO0 COBPEMEHHBIX JOCTHKEHUI HAYKHU U TEXHUKU (aAMEPUKAHCKOTO Mapcoxo/ia «Y NUBIEHUE» U
POCCUICKOr0 HEUTPOHHOIO aHAJIN3aTOPA BOJBI).



ApPryMeHTBI «3a» U «IIPOTHUB» BO3MOKHOCTH KM3HU Ha Mapce.

Buj nesiteJIbHOCTH yYamuxcst

VYcraHoBNEHWE  MPUYUHHO-CIICCTBEHHBIX  CBA3€M,  BBICTpaBaHUE  JIOTUUECKOW LM
PacCyXXJICHUM U JIOKA3aTeIbCTB.

COop nokazaTeNbHON 0a3bl BBIABUHYTOW THUIIOTE3bI, WUIFOCTPUPOBAHUE €€ COOTBETCTBYIOIICH
Mpe3eHTalueH.

0060s10uku 3emuin: gurocdepa, ruapocdepa, armochepa (13 u)

Ypok (yacer)

34-35(2)

Tema ypoka

Crpoenue 3emmu. JIutochepa

Conep:kanue ypoka

Buyrpennee ctpoenue 3emin U €€ XUMUYECKHUI COCTaB.

Crpoenue u coctas auTochepsl. MuHepanbsl U TOpHbIE TOPOJIbL. Pybl.

Jlutochepusie muthl. 3emnerpscenus. lllkama Puxrtepa. MHTEHCHMBHOCTH 3€MIIETPSICEHMIA.
Iynamu.

Hemoncmpayuu. O6pas3isl pyl, MEHEPAJIOB M TOPHBIX MOPOJ, (hu3ndeckas KapTa MOJIyIIapHii,
BUI€O0(ParMEeHThI 110 TEME YPOKa.

Jlabopamopnvie onvimul. 1. VI3ydeHne cocTaBa rpaHUTA.

Buj nesATeJbHOCTH y4aluxcst

XapakTepucTUKa BHYTPEHHEIO CTPOEHUS 3eMJIM U XMMHUECKOI'0 COCTaBa €€ yacTeil.

Onucanue CTpoeHus U cocraBa JUTOc(hEpbl, YCTAaHOBIEHHE MPUYMHHO-CICICTBEHHBIX CBS3€H
MEXy HapylLIEHHEM €€ CTPYKTYpPbI U IPUPOJAHBIMU KaTaKJIN3MaMHU.

Beruucnenue 6aninoB 3emiierpsacenus no mkaie Puxrepa.

Ypok (4acer)

36(1)

Tema ypoka

[TpakTuueckas pabota 6

Copaepxxanue ypoka

N3yueHue KOIeKIUU TOPHBIX TOPOJ.

Buj nesiteJibHOCTH ydammxcst

BrimonHeHne SKcrepuMeHTa ¢ COONIOJIEHHEM TEXHUKU O€30MacHOCTH, HAOIIOJEHHE 3a HUM,
OILICHKA €r0 pe3yJIbTaToOB.

Ypok (yacer)

37(2)

Tema ypoka

I'unpocdepa. Oxeansl U MOPs

Copaepxxanue ypoka

Cocras rugpocdepsl. MupoBoii okean. Mopsi. Hetunmunbsie mopsi: CapraccoBo, Kacnmiickoe u
Apaibckoe.

Tema MOps B IPOU3BEACHUSX MUPOBON XYy0KECTBEHHOUN KYJIbTYPBHI.

Jemoncmpayuu. ®duzndeckas KapTa TMOJyIMIapui, ariackl, ciaiiasl U BumeodparMeHTHl 1O
MaTepuaily ypoka, penpoaykuuu kaptuH: WM. AliBazoBckoro «/lesareiii Bam», . JleButana «beper
Cpemuzemnoro mopsi», W. [llumkuna «Ha Oepery mopsi», JI. Jlaropao «Mope», A. PeiioBa «Ha
roay0oM mpocTope»; (GpparMeHThl MYy3bIKalnbHBIX mpousBeaeHuii: H. Pumckoro-KopcakoBa «Caakoy,
K. He6roccu «Mope», M. Pasens «Jlonka B oxeaney», II. YaiikoBckoro «Jlebenunoe o03epoy,
M. Mycoprckoro «CHerypouka.

Bua nesiteJIbHOCTH y4aluxcst

XapakTepucTuka coctaBa ruipocdepbl U KPyroBOpoTa BOIBIL.

Knaccudukanus Mopsi o pa3iMuHbIM MIPU3HAKAM.

[Torick MOpCKOl TEMaTWKH B BBIJAIOMIMXCS MPOU3BENCHUSAX H300pPa3UTENILHOTO HCKYCCTBA,



MY3bIKH U JTUTEPATYPBL.

Ypoxk (4acekr)

38(1)

Tema ypoka

Boibl okeaHoB 1 Mopeit

Copnepxxanue ypoka

XUMHUYECKUN COCTaB MOPCKOM 1 OKeaHn4yecKou Bojbl. [Ipomuiiie.

Jlen B okeane. I'penntanus.

AHTapKTHIA.

JBmxenue Bog MUpoOBOro okeasa.

[IpunuBEI U OTJIMBBI.

Mopckue Tedenus. Tunsl KimMara.

Hemoncmpayuu. KapTel MOpPCKMX TeuyeHHH, (u3uyeckas KapTa Mupa, BUACO(parMeHThl U
CJIaibI 10 TEME YPOKa.

Jlabopamopuvie pabomol. 2. MoaenupoBaHuE BBICOKOH MIIOTHOCTH BOJIbI MepTBOTO MOPSI.

Buj nesiteJibHOCTH ydammxcst

XapakTepucTUKa COCTaBa U CBOMCTB OKEAHMYECKOM M MOPCKOHM BOJbl. OmnpeneneHue BIUSHUS
CoJIep’KaHusl IpUMeEcel U KOJIMYECTBEHHON XapaKTEPUCTUKU COJIEHOCTU BOJBI (IPOMUIUIE) HA LIBET U
CBOMCTBAa MOPCKOM BOJBI.

OrneHka MUPOBBIX 3aI1aCOB ¥ reorpapuuecKoro Moj0KeHUs IPECHON BOJIBI.

VY cTaHOBIEHUE 3aBUCUMOCTH MEKly MOPCKUMU T€UEHHUSIMU U TUIIOM KJIMMaTa.

AHanM3 NpUYrH TPUWIMBOB U OTIUBOB.

Ypok (4acer)

39(1)

Tema ypoka

Boapl cymm

Coaep:xanue ypoka

Bogp! cymm u ux kinaccuukanus.

Ponnuku. ['eitzepbl. MuHepanbHbie BOABI U UX KIACCHU(PUKAIIUS.

[Tpo6nema npecHoit Boabl. O3epo baiikan.

KapcroBsle siBieHus 1 00pa30BaHUE CTAIAKTUTOB U CTATarMHUTOB.

AHOMaJIbHbIE CBOMCTBA BOJIbI U UX 3HAUYEHUE B IPUPO/IE.

Hemoncmpayuu. dusmnueckas kapra mupa u Poccuiickoit deneparuu; BuaeopparMeHTh U
claiapl Mo TteMe ypoka. lIpeBpalieHus HepacTBOPUMBIX KapOOHATOB KalbLMsl M MarHus (CpeIaHUX
cojeil) B pacTBOpHUMBIE THAPOKApOOHATHI (KHUCIBIE COJM) W OOpaTHO — MPHYMHA OOpa3OBaHMS
CTaJIaKTUTOB U CTAJIarMHUTOB.

Jlabopamopnvie onvimul. 3.Paciiupenue BoAbI IPU HarPEBAaHUH.

Buj nesiTeJJbHOCTH y4aluxcs

XapakTepUCTUKA HA3EMHBIX U MOJ3EMHBIX BOJ CYIIU U ONPENEICHUE OTHOCUTEIBHOCTH TAKOTO
JIeJIEHUS HAa IPUMEPE POJHHUKOB, T€U3€POB U MUHEPAIbHBIX HCTOYHUKOB.

Knaccugukaius MuHepaabHbIX HCTOYHUKOB M OIIEHKA UX 3HAUEHUSI.

Onucanne KapcToB M HMX XUMHYECKMX aHTOHHMOB, HM3y4€HHE TMpoIleccCOB 00pa3oBaHUs
CTaJIAKTUTOB U CTaJarMUTOB.

VYcraHOBIEHNE 3aBUCMMOCTH MEXAY aHOMAJIbHBIMM CBOMCTBAMH BOJIBl M CYIIECTBOBAaHUEM
KHU3HH Ha 3emile, a Takke (POpMUPOBAHMEM KJIMMaTa Ha TUIaHeTe.

Ypoxk (4acekr)

40(1)

Tema ypoka

[TpakTuueckas padota 7

Copepxanue ypoka

N3yuenue )KeCTKO! BOABI U YCTPAHEHHUE €€ KECTKOCTH.
Buj nesTeJbHOCTH y4almxcst



[TpoBeneHNe SKCIEpUMEHTa C COONIOJCHHEM TEXHHKH O€30MacHOCTH, HAONIOJICHUE 33 HUM,
OIIEHKA PE3YJIbTaTOB.

Ypok (yacer)

41(1)

Tema ypoka

ATtmocepa. [Torona

Conep:kanue ypoka

ATMmocdepa 1 ee cocTas.

BeprukanpHoe crpoenmne arMmocdepsl: Tpomocdepa, crpatochepa, mezocdepa, Tepmocdepa,
aK3octepa.

Cocras Bo3ayxa. O30HOBBIE ABIPHI U MAPHUKOBBIH (D PexT.

ITorona u kuMmar.

Hemoncmpayuu. BuneodparMeHThl U caiibl 1o TeMe ypoka.

MonenupoBaHue MapHUKOBOTO Y eKTa.

Buj gesiTeJibHOCTH y4almuxcsi

XapakTepucTUKa cocTaBa aTtMoc(hepbl M €€ 4YacTel, ONpeAeiieHHe WX 3HAYCHHUS B KU3HH
TUTAHETHI.

AHaM3 TMPUYUH O30HOBBIX JIBIP M MApHUKOBOTO 3(QeKTa ¥ MPOTHO3HPOBAHUE TOCIEICTBHIA
JTAHHBIX SIBJICHUU.

YcTaHOBIIGHUE MEXKIIPEIMETHBIX CBS3EH Ha MPUMEPE MOHATUH «TIOTOAa» U «KJIAMAT.

Ypok (4acer)

42(1)

Tema ypoka

AtMmocdepHoe naBnenue. Berep

Coaep:xanue ypoka

AtMocdepHoe papienue. KecconHas u BbICOTHas Oone3HH. [[UKIOHBI W aHTHUITUKIOHEI.
AtmochepHbie GPOHTEHI.

Berpa u ux BuIbL: ImKBaj, cMepd, aHTUIIaccat, maccaT, Opu3, ¢h&éH, 6opa, CHPOKKO, MYCCOHBI,
Tail(hyHbI, yparansl, CMEpPUH, TOPHAJIO.

[Ixana Bogopra.

Hemoncmpayuu. BuneodbparMeHThl W CIalapl MO TeMe YpOKa; NpUOOpHI AN H3MEPEHUS
atMocdepHOro JaBieHus (0apoMeTphI).

Buj gesiTeJibHOCTH y4aluxcsi

XapakTepucTika aTrMOC(EPHOTO JaBJICHUS, IMKJIOHOB W AHTHIIMKJIOHOB, aTMOC(EpPHBIX
(bpOHTOB.

Onucanue crnoco0oB U3MEPEHUs aTMOC(PEPHOTO J1aBICHUS.

Knaccudukanus BeTpa M OILIEHKA OMACHOCTH U TOCIEJCTBUI CHIBHBIX BETPOB: Tail(yHOB,
yparaHoB, cMep4eid, TOpHaI0, OOpHI.

AHanu3 CUIIbI BETpa B COOTBETCTBHH cO mIkanoit bodopra.

Ypoxk (4acekr)

43(1)

Tema ypoka

BmaxxHocTh BO31yXa

Copnepxanue ypoka

Braxnocts Bo3ayxa. Ilcuxpomerp u rurpomerp. Touka pocsl.

Ob6naxa, ux Gopmsl 1 pa3mepsl. Tymas.

Ocallky ¥ UX THUIIBIL.

Panyra.

Hemoncmpayuu. BuneodparMeHTbl U Claiibl 10 TEME ypOKa; PENpOayKIHH MPOU3BEACHUN
1U300pa3UTEIbHOI0 HCKYCCTBA IO TEME YpOoKa; MPUOOPHI I U3MEPEHUS BIAXXHOCTH BO3/yXa.

Buj gesitesibHOCTH y4yalmmxcst

XapakTepHuCcTUKa BIAXKHOCTH BO34yXa U €€ HOPMATHBBI.



Onucanme u3MepeHus BIAKHOCTH aTMOC(EPHI ¢ TOMOIIBI0 THTPOMETPOB U TICUXPOMETPOB.
OrieHKa BIUSHUS BIAKHOCTH Ha KIIMMAT U CAMOYYBCTBHE JTFOJCH.

O060011eHre TOTYYEHHBIX B OCHOBHOM IITKOJIE CBEJICHHUH 00 00JIakax M OcaJKax.

[Towck nmpou3BecHUI H300PAa3UTEILHOTO HCKYCCTBA, MY3BIKH U JIATEPATYPHI IO TEME YPOKa.

Ypok (yacki)

44(1)

Tema ypoka

[TpakTuyeckas padora 8

Conep:kanue ypoka

N3ydeHne napaMeTpoB COCTOSIHUS BO3lyXa B KAOMHETE.

Buj nesiTeJibHOCTH y4aluxcst

BrinonHeHnue sKkcrepuMeHTa C COONIOJICHHEM TEXHHKH O€30MacHOCTH, HaOJIOJEHUE 332 HHM,
OLICHKA Pe3yJIbTaTOB.

Ypok (yacki)

45(1)

Tema ypoka

O6006menne marepuana o reme «Meramup. O00T0UKH 3eMITN.

Coaep:xanue ypoka

[Tpoucxoxnenune u crpoeHue BceneHHOU. YCTpoCTBO M NpUHIMNBI PabOThl TEJIECKONOB
pa3HOro THUIIA.

3akoHbl JBHKEHUs HeOecHbIX Teis. ['amaktuku. 3Be3abl. ConHue. CojHEuHas CUCTEMa U ee
miaHeTsl. JIutocdepa. ['mapocdepa. Armocdepa.

Buj gesiTeJibHOCTH y4almxcst

O0600111eH1e OCHOBHBIX CBEJCHHI 110 KOHKPETHOM MpoOaeMaTHKe, BBIICICHUE U XapaKTepUCTUKA
BaXHEHIIINX MOHSATHUI, 3aKOHOB U TEOPHIA.

Ypok (yachi)

46(1)

Tema ypoka

KonTponbhas padota 2

Copnepxanue ypoka

Meramup. O6on0uku 3emmnu: mutocdepa, ruapocdepa, armochepa.

Buj 1esiTeJIbHOCTH yYaluxcs

OneHka COOCTBEHHBIX JOCTH)KEHHHW B H3YYEHHHM T€0JIOTMYECKHX 000s04eK 3emid. AHamu3
pe3yJbTaTOB KOHTPOJBHOW pabOThl M MOCTPOCHHE IyTedl JOCTHXKEHHS HKEeNaeMOro YpOBHS
YCIICITHOCTH.

Maxkpomup. buocdepa (21 u)

Ypok (yacer)

47(1)

Tema ypoka

Ku3Hb, IpU3HAKH )KUBOTO U UX OTHOCUTEIBHOCTh

Conep:xanue ypoka

OcHOBHBIE CBOWCTBA JKMBOTO OpPTraHM3Ma: €IUHCTBO XMMHUYECKOTO COCTaBa, OOMEH BEIIECTB,
CaMOBOCIIPOU3BEIEHNE, HACJIEICTBEHHOCTh, W3MEHYMBOCTh, Pa3BUTHE U POCT, Pa3APAKUMOCTb,
JUCKPETHOCTh M IIEJIIOCTHOCTb, SHEPrO3aBUCUMOCTh. JKHBBIE CHCTEMBlI KaK CaMOYIPABIISIOLINECS,
CaMOPETYJIMPYIONIUECs, CaMOOPTaHU3YIONIMEeCs CHUCTeMbl. Tpu Havdaia TepMoauHamuKku. [loHsTHE
SHTPOIIHH.

Jemoncmpayuu. BuneodparMeHThI U CIaibI IO MaTepHATy yYpoKa. J[eMOoHCTpalus mpoIeccos,
3HAKOMBIX CTapIIEKIACCHUKAM W3 KypCOB (PM3UKH M XWMHU OCHOBHOM IIKOJBI, MPOTEKAIONIUX C
M3MEHEHHEM SHTPONHUH: PACTBOPEHHE B BOJIE XJIOPOBOAOPOJA (AMCCOLMALNS COJNSIHOW KHCIIOTHI),
pPacTBOpPEHHE KPUCTAUIOB MEPMAaHraHaTa Kajlus WM MEIHOTO KYIopoca B BOJE, UCHApPEHHE BObI,



muddy3us maxydux BeHIecTB (OJEKOJIOHA) C TOpAILICH JIaMIOYKH HaKaJIMBaHUS, MCIApEHUE Karuld
cnupta ¢ (puIbTpoBaIbHOW OymMaru wiM candeTrkd. AHaJIOTHMYHbIE SBJIEHUS B MHUPE JKUBOTHBIX U
pacteHuii (THUeHHE, OpOXEHHE, TMPOLECCH JUCCUMMIISAIMM) JEMOHCTPUPYIOTCS C TOMOIIBIO
BUJICO(PpArMEHTOB U CIIANIOB.

Buj nedArebHOCTH yYaluxcs

XapakTepucTUKa MPU3HAKOB KUBOT'O M J0KA3aTEIbCTBO MX OTHOCUTEIBHOCTH HA IMPHUMEPAX U3
HE JKMBOM TNpHUpONbI, 0000IIEHHE COBOKYIHOCTH TAaKWUX IPH3HAKOB IPH OMpPEIACICHHH >XUBOTO.
OObsicHeHHE TpeX Hayal TEPMOIUHAMHUKY.

Ypok (yacer)

48(1)

Tema ypoka

[TpoucxoxaeHue KU3HU Ha 3emiie

Conep:kanue ypoka

OcHOBHBIE TUIIOTE3bl IPOUCXOXKIAEHUS SKU3HM Ha 3emiie: KpeallMOHU3M, THIOoTe3a
CaMOIIPOU3BOJIBHOTO  3apOKJIEHUSI JKU3HH W3 HEXHBOro, KOHIENIMs OHOoreHe3a, THUIIOTE3a
HAaHCIIEPMUHU.

['unore3a MPOMCXOXKIEHUS KU3HU MyTeM OMOXMMHYECKOH sBoironuu (rumorte3a OmapuHa —
XonaeitHa).

Jluckyccrs 0 BO3SMOXKHOCTHU CYIIECTBOBAHUS BHE3EMHBIX ITUBUIIM3AIIHIA.

Hemoncmpayuu. BuneopparMeHTsI U Claiiibl 10 MaTepuany ypoka; moprpersl A. WM. Onapuna u
Jx. b. XonpaeitHa; penpoayKlMd KapTHH BEJIMKUX XYJOKHUKOB Ha TeMy O00KEeCTBEHHOTO
IIPOUCXOXKICHUS KU3HU.

Bua nesiTeJibHOCTH y4aluxcsi

XapakTepHuCcTUKAa OCHOBHBIX TMIIOTE3 IPOUCXOXKACHUS JKU3HU Ha 3eMIle.

OnpeneneHne OCHOBHBIX IIOJIOKEHUH IMPOUCXOXKIAEHUS JKM3HM Ha 3eMJie  COIVIACHO
KoarepBatHoi Teopun Onapuna — XoJaenHa.

VYcraHoBlieHME  NPUYUHHO-CIEICTBEHHBIX  CBSI3€H, BBICTPAUBAaHUE  JIOTMYECKOH  LenH
paccyXIeHUN U J0Ka3aTeIbCTB.

B3aumonelicTBue B rpyIie B IpoOLECcCe MOJIEMUYECKOT0 BBICTYIIICHUS.

Ypok (yacei)

49(1)

Tema ypoka

XUMUYECKUN COCTaB KIETKU

Copaepxxanue ypoka

XuMHYecKasi OpraHu3aIus KIeTKH Ha aTOMHOM (3JIEMEHTHOM) YPOBHE.

MakpoanemeHTsl. MUKPO3JIEMEHTHI.

MonekynsapHbIii ypOBEHb XMMUYECKON OpraHu3alny KIETKU (MOJIEKYISIPHBINA COCTaB KIETKH).

Heoprannueckue coenuuenus kineTku. Boga u ee posib. MuHepanbHbIe CONM.

Opranndeckue BEIECTBA KIETKU.

Jemoncmpayuu. BuaeodparMeHThI U CIIalIbI 110 TEME YpPOKa.

Jlabopamopnvie onvimei. 1. CoiictBa OenkoB. CoiicTBa TOK03bl. CBOHCTBA caxapo3bl.
CBolicTBa KpaxmMaa.

Buj nesiTeJbHOCTH y4alMxcst

Jloka3aTenbCcTBO TOrO, UYTO HA ATOMHOM (3JIEMEHTHOM) YPOBHE OTCYTCTBYIOT Pa3ivuus MEXIY
XUMUYECKON OpraHu3anueil )KMBOW U HEXKHBOW MPUPOABI, Pa3IUyUs HAYMHAIOTCS HAa MOJIEKYJISPHOM
YpOBHE, KOTOPBIH U SIBISIETCS EPBBIM YPOBHEM OPTraHU3AIMU KUBOU MPUPOIBI.

XapakTepucTUKa MaKpo— U MUKPO3JIEMEHTOB B XUMUYECKOW OpraHu3aliy KU3HHU.

Omnpenenenue poiu OENKOB, KUPOB, YIJIEBOJOB W HYKJIEMHOBBIX KHUCIOT B H3HU KIIETKU.
BrinonHenue sKcrepuMeHTaTbHOTO HASHTH(PUIUPOBAHUS OEJIKOB U YTIIE€BOIOB.

Ypok (4acer)
50(1)
Tema ypoka



[TpakTuyeckas padora 9

Conep:kanue ypoka

PacnoznaBanune opraHM4eCKUX COEAUHEHHI.

Buj 1esiTeJIbHOCTH y4aIHXCS

[TpoBeneHNe 3KCIEpUMEHTa C COOJIFOJICHHEM TEXHHKH O€30MacHOCTH, HAONIOJICHUE 33 HUM,
OIIEHKA €T0 Pe3yJIbTaTOB.

Ypok (yachr)

51(1)

Tema ypoka

YpoBHM OpraHu3alry KU3HUA

Conep:kanue ypoka

KneTouHslil ypoBeHb OpraHu3alyy KU3HU Ha 3eMIIE.

TkaneBblil ypoBeHb. Tumbl TKaHEH >KUBOTHBIX (SMUTENUANbHAS, COCIUHUTENIbHAS, MBIIICYHAS,
HEepBHAas) U pacTeHuil (0Opa3oBarTenbHasi, IOKPOBHAS, OCHOBHAS U MTPOBOIAIIAN).

Opransblii  ypoBeHb. OpraHu3mMeHHbId  ypoBeHb. [lomyJsIIMOHHO-BHAOBOM  ypOBEHb.
buoreouenornuecknili ypoBeHb. bUoLeHO3.

buocdepHsblit ypoBeHb.

Hemoncmpayuu. BuneodparMeHTsl U CIaiAbI 10 TeME YPOKa, IUIAKaThl U MYJSDKA OpPraHOB H
CHUCTEM OPraHOB PACTEHUH, YEJIOBEKA U JKUBOTHBIX.

Buj gesiTeJibHOCTH y4almuxcst

XapakTepucTuKka ypOBHEH OpraHu3aldy XU3HU Ha 3eMJI€ Ha OCHOBE Ba)KHEHIIMX MOHATHUMA
Kypca OCHOBHOM ILIKOJIbI (TKaHb, OPraH, CHCTEMa OPraHoB, MOMYJISALUS, BUA).

AHanu3 CyIIeCTBEHHBIX PU3HAKOB KaXJI0I'0 YPOBHS.

Ypok (yachi)

52(1)

Tema ypoka

[TpokapuOTHI ¥ 3YKAPUOTHI

Conep:xanue ypoka

[TpokapuoTsl M 3ykapuoThl. baktepuum u ux kiaccuduxanus: no ¢opme (GanMIUIbI, KOKKH,
CHUPUIUIBI, BUOPUOHBI), IO TUIYy NUTaHUs (Canpo@UTHI, Mapa3uThl), MO OTHOLUIEHHIO K KUCIOPOAY
(adpo0Ob1, aHadpoObI). OCOOEHHOCTH CTPOEHHs OakTepuil U MX JKU3HeAeaTelbHOCTU. Posib OakTepun B
MIPUPO/JIE U KU3HU yesoBeka. [[nanobakrepuu (CHHE3€eIeHbIe BOJIOPOCTH) M OCOOEHHOCTH X CTPOCHUS
U JKU3HeAeaTeNnbHOCTU. Ponb iuano6akTepuu B Ipupoie.

CtpoeHue KIeTKH 3yKapHuoT.

Hemoncmpayuu. BuneodparMeHThI U ClIaiiibl 10 TEME YpOKa; TaOIMIIbIL.

Buj 1esiTeJIbHOCTH y4aluXxcs

XapaKkTepuCTUKa JIBYX HAJILAPCTB JKUBBIX OPraHU3MOB (MPOKapuUOT M JYKAPHOT) HAa OCHOBE
0coOeHHOCTEH CTpoeHUs MX KieToK. OmnpeneneHne poiu OakTepuil B MPUPOJE W KHU3HHU UYEIOBEKa B
3aBHCUMOCTH OT CTPOEHUS U )KU3HEACATEIbHOCTH.

Onpenenenne poiu IMaHOOAKTEpUM B TPHUPOJE HA OCHOBE OCOOCHHOCTEW CTPOCHUS U
KHU3HEIEATEIIbHOCTH.

CpaBHEHHE TIPOKAPUOT M SYKAPHOT.

Ypok (4acer)

53(1)

Tema ypoka

[TpakTuyeckas padora 10

Conep:xxanue ypoka

N3yuenune paCTUTENbHON U JKUBOTHOM KJIETKHU.

Buj nesiteJIbHOCTH ydanuxcst

BrinmonHenue skcmepuMeHTa ¢ COONIOJIGHHEM TEXHUKH O€30MacHOCTH, HAOMIOJIEHUE 32 HUM,
OIIEHKA PE3YJIbTATOB AKCIIEPUMEHTA.



Ypok (4acer)

54(1)

Tema ypoka

ITpakTrueckas padota 11

Copnepxanue ypoka

W3ydyeHre MUKPOCKOIIMYECKOTO CTPOCHUS KUBOTHBIX TKAHEH.

Buj 1esiTeJIbHOCTH yYaluXxcst

BrimonHenune skcrnepuMeHTa ¢ COOJIIOJIGHHEM TEXHUKU Oe30MacHOCTH, HAaOJII0JCHHE 3a HUM,
OLICHKA Pe3yJIbTaTOB 3KCIIEPUMEHTA.

Ypok (4acer)

55(1)

Tema ypoka

Knerounas teopus. [Ipocreitnue.

Bupycsl

Conep:kanue ypoka

Knerounas Teopus u €€ moJI0KEHUS.

[Tpocreiimume: XIyTHKOBBIE, PECHUUYHBIE, aMeOOUIHbIe. 3HaUEHHE MPOCTEHIINX B MPHUPOJE U
YKU3HU YEJIOBEKa.

Bupycsl. CTpoeHne 1 0COOEHHOCTH JKU3HEAEATEIbHOCTH BUPYCOB.

Bupycusbie 3a601eBanus yenoseka. BUY u CITU/IL.

I'puOb1. Posib rpuGoB B pUpo/ie U B XO35HCTBE YETIOBEKA.

Hemoncmpayuu. BuneodparmMeHTsl U craiiipl Mo Teme ypoka, Tadmuubl, noprpersl T. [1IBanHa,
. N. UBanoBckoro u 2. Jl>xeHHepa.

Buj gesiTeJibHOCTH y4almxcst

XapaKkTepHUCTUKA OCHOBHBIX ITOJIOXKEHUH KIIETOYHOU TEOPUHU.

Onucanue(Ha OCHOBE 3HAHUU MO OMOJOIMH M3 OCHOBHOM IIKOJIBI) MPOCTEMIINX M BUPYCOB, a
TaK)Ke OIpE/IeICHUE UX 3HAUECHUS B IPUPOJE U XKU3HHU UEIOBEKa.

OnpezneneHue BUPYCHBIX M T'PUOKOBBIX 3a00JeBaHUN  uelOBeKa, COOMIOJIEHHE Mep
pOUITAKTUKH.

Ypok (yacei)

56(1)

Tema ypoka

[TpakTnyeckas pabdora 12

Copaepxxanue ypoka

N3yyenue npocTenmmx

Buj gesiTeJibHOCTH y4almxcst

[TpoBeneHue sKcrepuMeHTa ¢ COONIOJIEHMEM TEXHUKU O€30MacHOCTH, HAOIIOACHUE 3a HHM,
OIICHKA Pe3yJIbTaTOB U UX UHTEPIPETUPOBAHNUE.

Ypok (yacer)

57(1)

Tema ypoka

DKOJIOTHYECKUE CUCTEMBI

Conep:xanue ypoka

[Tonsitue »okxocucreMbl. buoron. buonenos. buoreonenos. Otnuuus OwuoreoreHo3a OT
SKOCHCTEMBI.

HecrabunpHbie 1 cTaOUIHHBIE IKOCHCTEMBI.

Tumonorust >KUBBIX OPraHU3MOB JKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEAYLIEHTHI
(canpoduTsr).

AstoTpodsl. ['eTepoTpodsr.

[TonsiTrie 0 MUIIEBBIX (TPOPUUECKUX) LIETIIX OUOTEOIIeHO3a.

bruonornuecknii KpyroBopoT BEUIECTBA B IPUPOIE.

Hemoncmpayuu. BuneodparMeHThI U CIalIbI IO TEME YpOKa, PETPOIYKIIUU KAPTUH U3BECTHBIX



XyJOKHUKOB, TIOCBSAIICHHBIC PA3IUYHBIM MPHUPOJHBIM JKOcHUcTeMaM, mopTtpeTsl A. Tencnum wu
B. Cykauesa.

Buj nesTeJbHOCTH y4aluxcst

Ornuncanue 3KOJOTUYECKON CUCTEMBI.

Knaccudukanus >XKUBBIX CYIIECTB SKOCHCTEMBI IO POJM B MHUIICBOW Menu (MPOAYIEHTHI,
KOHCYMEHTBI M PEYIICHTHI) U TUITY MUTAHUS (aBTOTPOQBI U TETEPOTPOPHI).

AnHanu3 ypoBHS CTaOMIIBHOCTH OMOTEOLIEHO3a.

Ypok (4acer)

58(1)

Tema ypoka

[TumeBblie 1ienu. JKoJ0THs. DKOJIOTHYECKHe (DaKTOPHI.

Copnepxxanue ypoka

[TumieBast nensb. J[Ba OCHOBHBIX THIA TPOPHUUECKUX IeMeil — MacTOMIIHbIEC (LIeTH BbICAAHUS) U
JneTpuTHbIC (1enu pa3ioxkenus). [luiesas cetb.

DKOJIOTHYECKUE TUpaMuIbl (YMCICHHOCTH, OroMacchl, 3Heprun). [Ipasmiio 10 %.

[Tonsitue 06 sxomoruu. OCHOBHBIE TIPOOIEMBI SKOJIOTHH.

Dkonorudeckue GPakToppl: a0MOTUYECKUE, ONOTUYECKUE, AHTPOIIOT€HHEIE.

Hemoncmpayuu. BuneopparMeHTs! U Cllaiifibl 10 TeEME ypoKa, noptpet J. ['ekkens, miakarsl 1o
TEeMe ypoKa.

Buj gesiTeJibHOCTH y4almuxcst

XapakTepucTUKa SKOJIOTHH KaK HAYKH.

Ornucanue NUILIEBHIX e U MUIIEBBIX CETEH.

['padmyeckoe n300paxeHne SKOIOTHUECKUX MTHPAMUL.

Knaccugukanus s3koinorndeckux GpaxkTopoB.

Ypok (9achi)

59(1)

Tema ypoka

[TpakTnueckas padora 13

Copnepxanue ypoka

N3yueHnne B3aMMOCBS3€M B MCKYCCTBEHHOM JKOCHUCTEME — aKBapUyMe€ M COCTABJICHHE LIETIEH
MIUTaHUS.

Buj nesiTeJbHOCTH y4aluxcs

BeinonHenne skcnepuMeHTa ¢ coONIOJIEHMEM TEXHUKU 0€30MacHOCTH, HAOII0ACHUE 3a HUM U
OILICHKA PE3YJIbTATOB dKCIIEPUMEHTA.

Ypok (yacer)

60(1)

Tema ypoka

buocdepa

Copaepxxanue ypoka

buocdepa u ee rpaHutipsl.

Konnermus >Bosmonin 6uochepst B. Y. Bepraackoro. Hoocdepa. Texnochepa.

OcHOBHBIE TOAXOJABI B YYEHHHM O Ouocdepe: dSHEpreTUYECKHi, OMOT€OXMMHUYECKHIA,
MH(OpPMaLMOHHBIN, MPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(EPHBIII.

DKOJIOru4YecKre mpoodIeMbl YeIOBEUECTBA.

Hemoncmpayuu. BuneopparmMeHTsl M cilaiipl 10 TEeME ypoKa, IUIAKaThl, MOPTPET
B. U. Bepnanckoro. JleMmoHcTparus nporecca (oTOCHHTE3A.

Buj 1esiTeJIbHOCTH y4alUXCs

XapaktepucTuka ouocdepsl U ee rpaHull. Beienenue orpaHMuMBaromuX (pakTopoB BepxHEH U
HIDKHEW TpaHull, 0nocdepwl.

Ornucanmne OCHOBHBIX MOAXO0B B yueHUU 0 Onocdepe.

AHaM3 TPUYMH, TOCIECACTBHA W BO3MOXHBIX MYTEH pemIeHHs] TI00aTbHBIX IKOJIOTHUYECKUX
npooieMm.



Ypok (yacki)

61(1)

Tema ypoka

Cemunap Ha Temy «[nmoOanbHbIe S5KOJOrMYecKHe NpoOJIeMbl 4YeJIoBEYeCTBA U IYTH UX
peILIeHUs.

Copnepxxanue ypoka

DKoJorudyeckue npoodIembl:

— arMocdepsl (MapHUKOBBINA APPEKT, CMOT, KUCIOTHBIE JTOKIH);

— ruapocdeps! (pa3auBbl HEPTH, 3arPSI3HEHUE BOJIOEMOB MECTHITUAAMHI M YIOOPEHUSIMH ),

— nmutocgepsl (3pO3Us OB, OMTYCTHIHUBAHUE);

— 6uocdepsl (M3MEHEHHE OUOIOTHYECKOTO pazHooOpasust Guiopsl U payHsI).

[TponoBoabCTBEHHAS TPOOIEMa U SKOJIOTHS 0€30I1aCHOTO MUTAHMUS.

VYpOanu3zauus u 3K0JI0TUs TOPOJa U KUIHIIA.

[Tytu pemenus s3xosorndeckux npoodiem. Konuenius ycToiuuBoro pa3BuTHs.

Hemoncmpayuu. llpe3entrauuu yyamuxcs. BuaeodparMeHTsl u ciaifibl o TeMe ypokxa.

Buj 1esiTeJIbHOCTH y4YaluXxcst

[Touck, CTPYKTypUpOBaHHME ¥ TPEICTaBICHHE B BHAE COOOLICHUS WIM NPE3CHTALUU
He00X0 MO HH(OPMAIIUH.

YcTaHOBIEHHE  MPUYMHHO-CIIEJCTBEHHBIX  CBSI3ed,  BBICTpaWBaHUE  JIOTUYECKOW  LIEMHU
paccyXIeHH U T0Ka3aTeIbCTB.

Pabora B rpymre.

Ypok (yachi)

62(1)

Tema ypoka

[TpakTnueckas padora 14

Copepxxanue ypoka

N3yueHne ObITOBBIX OTXO0B

Buj gesiTeibHOCTH y4almxcst

BrInonHeHNE dKCIIEpUMEHTA, OLIEHKA €70 PE3YJIbTAaTOB.

OrneHka 3HaYeHUs YTHIIM3alMU U IepepabOoTKU OBITOBBIX OTXOOB.

Ypok (yacei)

63(1)

Tema ypoka

[TonsiTHe GMOTOTUYECKO IBOIOIIMH

Copaepixxanue ypoka

[TonsTue GuonOrnyeckoil 3Bomonuu. JIUTeTbHOCTh, HEOOPATUMBIN XapaKTep, HAIPaBICHHOCTh
JBOJIIOLIUN.

OcHOBHBIE HaNPaBIEHUS 3BOIIOLUH.

buonornueckunii nporpecc. bonorndeckuii perpecc.

AHTpPOIIOTEHE3 U €T0 3TallbI.

Jlemoncmpayuu. BuneodparMeHThI U CIIAHIBI TIO TEME YPOKa; TUTAKaThl « IBOTIOIMOHHOE JIPEBO
pacTeHn», « IBONIOLIMOHHOE JIPEBO KUBOTHBIX)», « IBOIIOLMOHHOE IPEBO IPUMATOB U YETIOBEKA.

Buj gesiTeibHOCTH y4almxcst

XapakTepucTUKa OMOIOTHYECKOM IBOIIOLUH U €€ MTPU3HAKOB.

CpaBHeHUE TJaBHBIX HamNpaBiIEHUI 3BOJIONUHU: OMOJOTMUYECKHUN Tporpecc M OMOJIOTMYECKHi
perpecc.

Briienenne OCHOBHBIX 3TallOB 3BOJIIOLUU PACTEHUN U )KUBOTHBIX.

Onucanne OCHOBHBIX 3TAllOB aHTPOIIOTE€HE3A.

Ypok (4acer)
64-65(2)
Tema ypoka



OBOJIIOLMOHHAS TEOPUS

Conep:kanue ypoka

IIpeanocbuiku  co3maHus 3BOMOLMOHHONM Teopuu Y. JlapBuna. Jlormyeckas CTpyKTypa
JapBUHM3Ma (M30BITOYHAS MHTEHCHBHOCTH Pa3MHOXKEHHs, OoppOa 3a CyllecTBOBaHHWE M €€ BHJIbI,
€CTECTBEHHBIN 0TOODP).

CuHTeTnueckasi Teopus SBOITIOLHH.

MuxposBodtonus. BugooOpasoBanue (reorpaguueckoe U 9KOJIOTUYECKOE).

Makpo3BoJtronus.

JIBroKyIIME CUIIBI ABOJIIOLIMM: MYTallMOHHBIN ITPOLIECC, TONYJISLUOHHbBIE BOJIHBI, U30JISILIMSL.

®DopMBI €CTECTBEHHOTO 0TOOpa: CTAOMIIM3UPYIOIIUNA, TBWKYIIUHA, TU3PYITHBHBIN.

Buj nesiTeJibHOCTH y4aluxcst

VY cTaHOBIEHUE TPUYUHHO-CIIEICTBEHHBIX CBA3EH B CTPYKTYPE JAPBUHU3MA.

XapakTepuCTUKa OCHOBHBIX IOJIOKEHUM CUHTETUYECKOW TEOPUH 3BOJIIOLIH.

Ornucanue 3JeMEeHTapHBIX IBOJIOIUOHHBIX (DAKTOPOB (ABMXKYIIHUX CHII) BOJIOLUH.

CpaBHEHUE MUKPO— M MAaKpO3BOJIIOLMH.

Knaccudukanus u xapakrepucTuka BUI0B O0pHOBI 3a CyliecTBOBaHUE U (POPMbI €CTECTBEHHOTO
otbopa.

Ypok (4acer)

66(1)

Tema ypoka

O606mmenue o teme «Makpomup. buochepar

Copepxxanue ypoka

[Ipoucxoxaenue xu3Hu Ha 3emiie. JKu3Hb, IPU3HAKU KUBOTO.

YpoBHM opraHu3anuu ku3Hu. Kinerounas teopusi.

Dkomnorusi. IKOJIOrHuecKrue CUCTeMbl. DKonoruyeckue ¢akropsl. [Iumessie nenu. buocdepa.

OBOJIIOIIMOHHAS TEOPUSL.

Bua gesiTeJIbHOCTH y4alMXxcs

O0600111eHre OCHOBHBIX CBEJCHH 110 KOHKPETHOM MpobaeMaThKe, BbIJCICHUE U XapaKTepUCTUKa
BOKHEHIINX NOHATHIA, 3aKOHOB M TEOPHIA.

Ypok (yacei)

67(1)

Tema ypoka

Konrponbnas pabora 3

Conep:xanue ypoxa

[TpoucxoxaeHue KU3HU Ha 3eMIIE.

YpoBHU opraHu3anuu ku3HU. OCHOBBI HKOJIOTUU. DBOJIOIIMOHHAS TEOPHSI.

Buj nesiTeJbHOCTH y4almuxcst

OneHka COOCTBEHHBIX JOCTH)KEHWH B W3YYEHHM TE0JIOTMYECKHUX 00osiouek 3emiu. AHanu3
pe3yJbTaTOB KOHTPOJBbHON paboThl M ompeAereHHe MyTed JOCTHXKEHHsS >KeIaeMoro YpOBHS
YCIENHOCTH.

AbOuoTnyeckne GakToOpPbl U NMPUCIOCOOJTEHHOCTh K HUM KUBBIX OPraHu3MoB (26 1)

Ypok (4acer)

68-69(2)

Tema ypoka

Ocobennoctu knmuMaTa Poccuu. 30Ha apKTHUECKUX MYCTHIHD, TYHJIP U JECOTYH/IP.

Conep:xxanue ypoka

Knumar Poccun.

[IpupoaHo-KIMMaTH4YecKue 30HbI Poccuu: apKTUYECKHX MYCThIHb, TYHJIp, JECOTYHAp, TairIH,
CMEIIAHHBIX U IMIUPOKOJIUCTBEHHBIX JIECOB, JIECOCTEMHAS, CTEMNEH, MOTYTyCThIHb, TYCTHIHb.

Pa3znooOpazne ¥  NPUCIIOCOOJIECHHOCTh  JKMBBIX  OPraHW3MOB K TOH WJIM  HWHOU
MPUPOTHO-KIMMATUIECKON 30HE.



Hemoncmpayuu. BuneopparMeHTBI W CHAlABl MO TEME YypOKa, NPE3CHTAIMH YyYalluxcs,
TUTaKaThI, KapTa IPUPOIHO-KIMMAaTHYeCKX 30H Poccuu.

Buj nesTeJbHOCTH y4aluxcst

XapakTepHucTuka 0COOEHHOCTEH KiruMara Poccuu u ee mpupoIHBIX 30H.

YcTaHOBIIEHHE B3aMMOCBS3H MEXy OCOOCHHOCTSIMH MPUPOJHBIX 30H U MPHUCTOCOOICHHOCTHIO
YKUBBIX OPTaHU3MOB K YCIIOBUSIM OOMTaHHUSI.

[Towck, BeIIETICHHE, CTPYKTYPUPOBAHUE U MPEACTABICHUE B BUIEC COOOIICHUS WM TIPE3CHTAINN
HE0OX0MMOM HH(POPMAIIHH.

PaGota B rpymnme.

Ypok (4acer)

70(1)

Tema ypoka

[TpakTnueckas padota 15

Copnepxanue ypoka

[Tprcnoco0IeHHOCTh OPraHU3MOB K cpejie 0OUTaHus.

Buj gesiTeJibHOCTH y4almuxcst

BrimonHeHne skcrnepuMeHTa ¢ COONIIOIGHHEM TEXHUKH 0€30MacHOCTH, HAOINO/IeHUE 332 HUM U
OLICHKA Pe3yJIbTaTOB.

Ypok (4acer)

71(2)

Tema ypoka

DJIEKTpOMarHuTHas MpUpojia CBeTa

Coaep:xanue ypoka

Cger. Pa3Butue mnpencTtaBieHUN O NPUPOAE CBETA. DJIEKTPOMArHUTHOE H3NydeHue. JlimHa
BOJIHEL. HacToTa KoJieOaHHI.

[Ikama SIEKTPOMArHUTHBIX BOJH, Y-JIy4w, pPEHTICHOBCKOE W3IY4YCHHE, YIBTPadHOIETOBOC
U3ITy4yeHUe, BUIMMOE U3IIyueHue, MHPPaKpacCHOE U3IIyuYeHUE U UX POJIb B IPUPOJIE U )KU3HH YEIOBEKa.

Jemoncmpayuu. BuaeoparMeHThI U CIAalIbI 10 TEME YPOKa, IIKada dJIEKTPOMAarHUTHBIX BOJIH
JIx. Makcsenna, noptpetsl @. I'pumansau, X. ['tolirenca, O. ®penens, M. [lnanka, /[x. Makcpenna.

Bua gesiteJIbHOCTH y4aluxcs

XapakTtepuctuka (pU3n4ecKoi IpUpoIbl CBETa (BOJHOBBIX U KOPITYCKYJISPHBIX CBOMCTB).

Ornucanne MKaabl JIEKTPOMArHUTHRIX BOJH. OIIEHKA 3HAYEHHS KaXKJIOr0 M3 JIMAlla30HOB 3TOU
LIKAJIBI JUISl IPUPOJIBI U KU3HU YEIOBEKa.

Ypoxk (4acer)

72(1)

Tema ypoxka

OnTHueckue CBOMCTBA CBETA

Copnepxanue ypoka

JBoiicTBeHHas mpupoaa cBeta. @OTOH. 3aKOHBI OTPAXKEHHS U TIPEITOMIICHUS CBETA.

OTtHOcHTENBHBIN NIOKa3aTeNb penoMiieHus 1. DaKTOPBI, BIUSIOIINE HA TI0KA3aTeb IPEIOMIIEHUS:
NpHUpO/Ia BEIIECTBA, TEMIIEPATypa, IJIMHA BOJIHBI IAAAI0IIEro u3nydeHus. Pegpakromerp.

Hucnepcust, tudpakuus U MHTEpdepeHLus cBera.

Hemoncmpayuu. BuneopparmMeHTsl U criaiiipl mo Teme ypoka. OTpakeHue U NpeoMIIeHHE
cBeta. Jlucnepcun cBera U 0OpaTHBIN HKCIIEPUMEHT 110 «CMEILIEHHUIO» IIBETOB. SIBIeHue MU pakiuu.

Jlabopamopuvie onvimol. 1. Habmonenne nHTEpPEPEHIIMOHHON KapTUHBI HA MBUIHHOM TIICHKE.
2. HaGmronenue nudpakiinOHHON KapTHHBI.

Buj gesiTeJibHOCTH y4almxcst

XapakTepuCTUKa 3aKOHOB pACHpOCTPaHEHUs cBeTa (OTPaKEHUS M MPEJOMJICHUs) MU UX
AKCIIEPUMEHTAIbHOE MOJITBEPKICHHE.

Ananu3z (pakTopoB, BIMSIONIUX Ha ITOKA3aTeNlb MPEIOMIICHHS.

Jlokxa3aTenbCcTBO BOJTHOBOM MPHUPOJIBI CBETA.



Ypok (4acer)

73(1)

Tema ypoka

[TpakTuueckas padora 16

Copnepxanue ypoka

N3ydeHune BOJTHOBBIX CBOMCTB CBETA.

Buj nesiteJiIbHOCTH y4ammxcst

BrimonHenune skcrnepuMeHTa ¢ COOJIIOJIGHHEM TEXHUKU Oe30MacHOCTH, HAaOJII0JCHHE 3a HUM,
OIICHKA €ro pe3yJIbTaToOB.

Ypok (4acer)

74(1)

Tema ypoka

CBer ¥ pUCIIOCOOJIEHHOCTh K HEMY JKUBBIX OPraHU3MOB

Copnepxanue ypoka

BnusiHue cBeTa Ha OpraHU3alMIo )KU3HEHHOTO IUKJIa OPraHU3MOB.

buopuTMmsl.

DoTOCUHTES.

Knaccudukanus pacTeHui Ha CBETOFOOUBBIC, TCHETIOOMBBIC U TCHEBBIHOCIUBEIC.

doToTponu3Mm.

3HaueHUEe CBETa I OPUEHTALIMH )KUBBIX CYILIECTB B IPOCTPAHCTBE.

bronroMuHeceHINA U €€ POJIb B )KU3HU )KUBOTHBIX.

Hemoncmpayuu. BuneopparMeHTsl U ClIaliJipl IO TEME ypOKa, TaOJIMLIbI, )KUBBIE WU TepOapHble
9K3EMIUISIPBI IPEJCTaBUTENEH CBETOMOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUH.

Buj gesiTeJibHOCTH y4almxcst

N3yuenne ponu cBeTa Kak alOuoTtuyeckoro ¢akropa Juid (QOTOCHHTE3a U OpraHU3aLUU
OMOPUTMOB KHBBIX OPIaHU3MOB.

Knaccugukanus pacTeHui M0 OTHOIICHHUIO K CBETY.

AHanu3 poiy CBeTa B OPUEHTALIMU KUBBIX OPIraHU3MOB B OKPYXKaloLIEeH cpere.

XapakTepucTuka OMOJIOMUHECHEHIIUHN U €€ POJIM B KU3HU KUBOTHBIX.

Ypoxk (4acer)

75(1)

Tema ypoka

[TpakTnyeckas pabdora 17

Copaepxxanue ypoka

N3yueHne nzodpakeHus, JaBaeMOro JMH30M.

Bua nesiTeJIbHOCTH y4aluxcs

BeinonHenne skcnepuMeHTa ¢ coONIOJIEHMEM TEXHUKU 0€30MacHOCTH, HAOJIIOAECHUE 3a HUM U
OILICHKA €r0 pe3yJbTaTOB.

Ypok (yacer)

76(1)

Tema ypoka

BHyTpeHHSs sHEprus MaKpOCKOIIUYECKOW CHCTEMBI

Conep:xanue ypoka

TepMoanHaMuKa U €€ MPOrHOCTUYECKOE 3HAUEHUE. BHYTpPEHHSISI SHEPTUs TEPMOJUHAMUYECKON
CUCTEMBI.

ITepBoe Ha4anO TEPMOAMHAMUKHU.

Tennonepenayva. TennonpoBoAHOCTG.

KonBekuus: ecrecTBeHHas U IPUHYIUTENbHASA. TEMI0OBOE N3IIy4YEHHUE.

Hemoncmpayuu. BuneodparMeHTsl U ciaiipl Mo TeMe ypoka. PaGora mpOoTHB CHIJI BHEIIHETO
JIaBJICHUS] 3a CUET pacIIUpEHUS rasa.

Buj gesitesibHOCTH y4yalmmxcst

XapakTepHucTUKa EPBOro Hadajla TEPMOJAUHAMUKY U MTOHATHSI BHYTPEHHEN YHEPI M.



PackppiTEe NPOTrHOCTUYECKOTO 3HAYEHUS TEPMOAMHAMMUKHM JJIs1 BO3MOYKHOCTH IPOTEKAaHUs
bu3NYECKUX U XUMHUYECKUX MPOIIECCOB.

Omnwucanue Teruionepeaayn u ee crnocobos.

OneHka 3HaYeHUS TeTIonepeiayn ISl MPUPOIbI U )KU3HHU YeIOBeKa.

Ypok (yacki)

7(1)

Tema ypoka

TeroBoe paBHOBecue. TemnepaTrypa

Conep:kanue ypoka

Bropoe Hauano TepMOAMHAMUKH.

KonuuecTBo TeminoTel. TemioemMKocTb.

TeroBoe paBHOBECHE.

TepMoaMHAMUYECKUE CUCTEMBI TPEX TUIIOB: M30JIMPOBAHHBIE, 3aKPBITHIE U OTKPHITHIE.

TemnepaTypa Kak mapameTp COCTOSIHUSI TEPMOUHAMUYECKON CUCTEMBI.

Hemoncmpayuu. BuneodparMeHThl U caiibl 1o TeMe ypokKa.

Buj nesiteJibHOCTH ydammxcst

XapakTepucTUKa BaXKHEHIIUX TOHATUN TEPMOIMHAMUKU (KOJIMYECTBO TEIJIOTHI, YAeNbHas
TEIJIOEMKOCTh, TEMIIEPATypa).

Onucanue TEMJIOBOTO  pPaBHOBECHS M aHAU3 €ro  CMEIIeHUs JUIA  Pa3IMYHBIX
TCPMOANHAMHUYCCKUX CUCTCM.

Ypok (4acer)

78-79 (2)

Tema ypoka

TemnepaTypa ¥ IPUCTIOCOOIEHHOCTD K HEl )KUBBIX OPTaHU3MOB

Coaep:xanue ypoka

Tepmoperynsauus B )KUBOU IIPUPOJIE.

Tennonpoaykuus U TEIIOOTAAYA.

MexaHu3MBbl TEPMOPETYIISALUN )KUBOTHBIX U PACTEHHH.

Temmneparypa Tena yenoBeka u ee HU3MOIOruyYecKas poib.

Knaccudukanus  KUBOTHBIX 10  TEMIIEpATypHOMY  pEXUMY Ha  TOMOHOTEpMHBIE,
NOWKWJIOTEPMHBIE U FE€TEPOTEPMHBIE.

Knaccudukanus opraHu3MoB MO TEMIEpPATypHOMY HHTEpBaly OOWTAaHUS: 3IBPUTEPMHBIE U
CTEHOTEPMHBIE.

AxkmuMatuzanus. TeMnepaTypHbIi pexuM.

Hemoncmpayuu. BuneopparMeHTsl U Clalpl 1O TeME YpOKa; IPE3eHTalMd U COOOIIEHHS
yYalmxcs.

Buj nesiteJIbHOCTH y4ammxcst

XapakTepucTuKa MEXaHU3MOB TEPMOPETYIISILIMY KUBOTHBIX U PACTEHUH.

Knaccudukanus >KMBOTHBIX TIO TEMIIEPATYPHOMY PEKUMY M OPTaHM3MOB IO TeMIIEpaTypHOMY
MHTEpBaly 0OUTaHUS.

AHanu3 BIUSHUS TEMIEpaTypbl HA JKUBBIE OPraHU3Mbl U MPHUCIOCOOICHHOCTH HX K JITOMY
abuotudeckomy (hakTopy.

Ornenka 3HaueHMS TEMIIEPATYPhI 1JIsl CAMOYYBCTBHS YEIOBEKA.

[Touck, BbIENCHNE, CTPYKTYPUPOBAHUE U MPEACTABIECHUE B BUAE COOOIIEHHUS WM NIPE3EHTALUN
HEo0X01MMol HHPOPMALIUH.

PaGoTa B rpymre.

Ypok (4acer)

80(1)

Tema ypoka

CtpoeHue MONEKyIbl i (PU3NIECKHEe CBOHCTBA BOIBI
Conep:xxanue ypoka

CtpoeHue MoJeKyIbl BoJbl. Boga kak pacTBOpUTEITb.



®dusnueckue CBONCTBAa BOJbI: aHOMAJIbHAsE TEMIIEpATypHash 3aBHUCUMOCTh IUIOTHOCTH BOJBL;
BBICOKOE TOBEPXHOCTHOE HATSIKEHUE BOJBI; aHOMAJIBHO BBICOKHE 3HAYCHHUS TEMIIEPATyp KUIECHUS U
ILUIaBJIEHHS BOJBI;, BEICOKOE 3HAUYCHUE TCINIOEMKOCTH BOJIBI.

3HaveHre PU3NMUECKUX CBOWCTB BOJIBI JIJISI TPUPOJIBI.

Jlemoncmpayuu. InexTpusanus BOAbl. AHOMallbHas TeMIEpaTypHasi 3aBUCUMOCTb IUIOTHOCTH
BOJIbI. Hucxoasumi moTok X0JOJHON M BOCXOSIIMN MOTOK TEIJION BOAbL. BhICOKOE MOBEPXHOCTHOE
HaTsSHKEHUE BOJIBI.

PacTBOpUMOCTB BEIIECTB B HETIOISPHBIX U MOJSPHBIX PACTBOPUTEIISAX.

Buj nesiteJiIbHOCTH y4ammxcst

[ToBTOpEeHHE CTPOEHHUS MOJICKYJIBI BOABI (THUIIOB XUMHUYECKUX CBS3€H) HA OCHOBE BHYTPHU H
MEXIPEIMETHBIX CBSI3€i XUMUU ¢ OUooruel u GU3NKOu.

XapakTepucTuKa aHOMAJIBHBIX (U3MYECKUX CBOMCTB BOABI W ONpEACICHHE €€ pOJu B
OpraHM3al1y )KU3HU Ha 3eMII€.

N3yueHnne pacTBOPUMOCTH BEIIECTB B PA3JIMYHBIX THUIIAX PaCTBOPUTEIICH.

[TpoBeneHNE ONBITOB, TOKA3BIBAIOIINX (PU3NICCKUE CBONCTBA BOJIBI.

Ypok (4acer)

81(1)

Tema ypoka

[TpakTnueckas padota 18

Copepxxanue ypoka

H3mepeHne yaenbHOM TermI0eMKOCTH BOJIBL.

Buj nesiteJibHOCTH ydammxcst

[IpoBeneHne KCHepUMEHTa C COONIOJICHUEM TEXHHKH O€30MacHOCTH, HAOIIOJIEHUE 32 HUM U
OLICHKA €T0 Pe3yJIbTaTOB.

Ypok (9achi)

82(1)

Tema ypoka

DNEeKTPOIUTHYECKAs JUCCOLUAIUS

Copnepxanue ypoka

OCHOBHBIE TIOJIOKEHHST TEOPUU AIEKTPOTUTHYECKOM nucconuanuu (TI]).

DAEKTPOTUTHI U HEANIEKTPOJIUTHI.

Knaccugukanys nOHOB 1O pa3iMYHbIM OCHOBaHUSM. MeXaHHU3Mbl AMCCOLUAIMH 3JIEKTPOJIUTOB
C pa3HbIM TUIIOM XMMHUYECKOH CBs3U. CTENeHb 2IEKTPOIUTHUECKON TUCCOLMALINN.

Conu, KUCTIOTHI U OCHOBAHHUS B CBETE TH/I.

Hemoncmpayuu. BuneopparMeHThl U clIalbpl 0 TEME ypoKa; MpOBEpKa 3JIEKTPOIPOBOTHOCTH
PacTBOPOB 3JIEKTPOIUTOB U HEAIEKTPOIUTOB.

Buj 1esiTeJibHOCTH y4Yaluxcst

3akpernsieHue OCHOBHBIX MOJIOKEHUH TeOpUH deKTpoauTrueckoit nucconuanuu (TII).

Knaccugukanus Heopranndeckux BemiecTs B cBete TO/I.

Jloka3aTenbCcTBO 3JIEKTPOIIPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB.

Ypok (4acer)

83(1)

Tema ypoka

PactBopumocTs. pH kak 1okasarens cpeqsl pacTBopa

Conep:xxanue ypoka

PacTBOpUMOCTD U €e KOIMYEeCTBEHHAs XapaKTePUCTHKA — KO3(PPUIIMEHT pacTBOPUMOCTH.

MaccoBas 10J11 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

Bopna xak amgomnurt. [lonstue pH pactBopa. 3nauenue pH B mpupose.

3unauenus pH ¢usnonsornueckux KuIKOCTe yenoBeKka B HOpMe.

Hemoncmpayuu. BuneopparMeHTsl M Claiiibl o TeMme ypoka, Tabmuisl. Onpenenenue pH
pacTBOpa Pa3IMYHBIX KUJKOCTEH.

Buj nesiTeJbHOCTH y4aluxcst



Onucanue  KOJIMYECTBEHHOW  XapaKTEpPUCTUKH  pacTBOPOB €  IOMOILIBIO  IOHATUHN
«pacTBOPUMOCTBY» U «MaCcCOBas 10JI1 pACTBOPECHHOI'O BELIECTBAY.

Pewenne 3ama4 ¢ UCIIOJIB30BAaHUEM ITOHATUS «MACCOBAast JOJIS PACTBOPEHHOIO BEILIECTBA.

Omnpenenenne nonsatust pH pacTBopa Kak 1okasaress €ro Cpezsl.

Onenka 3HaueHus pH pa3InyHBIX )KUIKOCTEN ISl IPUPOABI U )KU3HU YEIIOBEKA.

Ypok (4acer)

84(1)

Tema ypoka

XUMHYECKUE CBOMCTBA BOJBI

Copnepxxanue ypoka

XHUMHUYECKUE CBOMCTBA BOJBI.

BzaumopeiicTBue BOAbI C METATUIAMMU.

Bs3auMozeiicTBue BOABI C OKCUIAMHU.

I'mapatanusa. B3aumopeiictBue Boabl ¢ consiMu. I'maponu3. Pasnmoxkenune Boawl. [lonstue 06
aeKTponuse u HoToIu3e.

Hemoncmpayuu. BupeodparMeHThl U chnaiiipl 1o TeMe Yypoka. BsaumopneiicTBue BOABI C
MeTtaiiamu. BsaumopeiictBue Boabl ¢ okcuaamu. [uaponus comnei, 0o0Opa3oBaHHBIX CHUJIBHBIM
OCHOBaHHWEM M cl1ab0i KHUCIOTOM, U HA00OpOT.

Buj nesiteJibHOCTH y4ammxcst

O06o00muieHrne cBeIeHNI 0 XMMUYECKHX CBOWCTBAX BOJBI M3 Kypca OCHOBHOW HIKOJIBI HA OCHOBE
MEXIIPEMETHBIX CBA3EH C XUMHEH.

XapakTepucTuKa MOHATHUSL «THIPOJIU3 COJICH» U JIBYX €T0 CIydaeB (COJIU CUIBHOTO OCHOBAHUSA U
c1ab0i KUCIIOThI, U HA000POT).

Ypok (yachi)

85(1)

Tema ypoka

[IpakTrnueckas padora 19

Copaepxxanue ypoka

HccnenoBanue cpeapl pacTBOpa COJEH U COKa pacTeHUI.

Buj nesiteJibHOCTH ydammxcst

BrimonHeHne skcrnepuMeHTa ¢ COONIOIGHHEM TEXHUKH 0€30MacHOCTH, HAONOJIeHHEe 332 HUM U
OLICHKA €T0 Pe3yJIbTaTOB.

Ypok (yacer)

86(1)

Tema ypoka

Bona — abnotnueckuii hakTop B )KU3HU pacTeHUN

Conep:xanue ypoka

Ponbe Bonmbl B Oumocdepe: KONbIOETh JKU3HU, Cpela OOUTaHMs, YYaCTHHUK OHOXUMHUYECKHX
MIPOIIECCOB, YYACTHUK CO3/IaHUsI OMOTEOIEHO30B, PETYIISTOP KJIMMaTa Ha IJIaHEeTe.

['uponn3 opraHMYeCcKUX BEIIECTB B )KUBBIX OPTaHU3MaX.

Knaccugukamuss pacTeHHil MO OTHOIIEHHIO K KOJMYECTBY BOIBI B OKpYXarolleH cpene:
rUaTO(OUTHL, TUAPOPUTHL, TUTPOPUTHI, ME3OPUTHI, KCEPOPHUTHI.

Hemoncmpayuu. BunpeopparMeHTB U CIIaiibl IO TeMe ypoKa. PacTeHus: pa3mu4HBIX TPYIIT MO
OTHOILEHHIO K KOJIMYECTBY BOJBI B OKpYXarolei cpesie (KuBble WK repOapHble SK3eMIUISIPHI).

Jlabopamopuwie onvimel. 3. HaOmroneHune 3a pacmpocTpaHEHHWEM BOJHBIX PACTBOPOB 10
pacTeHuIo.

Buj 1esiTeJIbHOCTH y4alUXCs

Jloka3zarenbcTBO poiM BOABI B Ouocepe Ha OCHOBE HHTETPALlUM €CTECTBEHHO-HAYUHBIX
JVICTIATUTHH.

Knaccugukarus pacTeHuit o OTHOLIEHUIO K KOJIMYECTBY BOJIbI B OKPY>KaIoLIeH cpefe.

AHaIM3 poJH THIPONN3a B OMOXUMHUYECKUX MPOIECcCaX KUBBIX OPTaHU3MOB.

BrinmonHnenue nabopaTOpHBIX OMBITOB.



Ypok (yacki)

87(1)

Tema ypoka

Kondepenuus no teme «Boga — abnorudeckuii pakTop B )KU3HU KUBBIX OPTAaHU3MOB)

Conep:kanue ypoka

Bona kak abnotudeckuii paktop B ku3HH pacTeHU. COOOIICHHS yYaluXCsl O MPEICTABUTENSIX
KcepohuToB, Me30(pUTOB, TUTPOGUTOB, THAPOPHUTOB.

Bopa xak abuotnueckuii pakTop B )KU3HU KUBOTHBIX.

Hemoncmpayuu. Ilpe3eHTanuu yqammxcs.

Buj 1esiTeJIbHOCTH y4aluXcs

[Touck, BbIIETCHHUE, CTPYKTYPUPOBAHUE U MPEACTABICHUE B BUIE COOOIIECHUS WM IPE3CHTALUN
HeoOXxonuMol  uH(pOpManMU. YCTaHOBICHHE TNPUYMHHO-CICACTBEHHBIX CBS3€H, BBICTpAaUBaHHE
JIOTUYECKON LENH pacCcy>KIAeHUI 1 AoKa3aTenbcTB. PaboTa B rpymre.

Ypok (yacki)

88(1)

Tema ypoka

CouneHoCTh Kak abuoTnyeckuii hakTop

Coaep:xanue ypoka

Comu. Knaccudukanus coneii. Hanbonee pacnpocTpaHEHHBIC KHCIBIE COJIM, UX MPHUMCHCHUE.
’KecTkocTh BOJIBI.

Conu kak MuHEpaI000pa3yrolre BEIIeCTBa.

Comu — abuotnueckuii ¢axtop. [IprucnocoOIEHHOCTs PaCTeHHMl M KUBOTHBIX K Pa3IUYHOMY
COJIEBOMY peXUMY. BiinsHUE colu HAa OpraHu3M YesloBeKa.

Hemoncmpayuu. BuneodparmeHTsl U crnaiipl mo teme ypoka. llepexon cpeaneit comu B
KHUCTYI0, U HaoOopoT. [IpuroroBneHue >xecTKOHW BOABI M HUCCienoBaHHe ee cBOWCTB. Ilomydenue
TUAPOKCOKapOoOHaTa MeAH (MajlaxuTa) U UCCIICIOBAHUE €r0 CBOMCTB.

Buj nesiTeJibHOCTH y4aluxcsi

Knaccudukanus coneit. Usyuenune ¢ nomomibto MHTEpHETa 06nacTeil MpUMEHEHUS! KUCHBIX U
OCHOBHBIX COJIEH B IIPOMBILUIEHHOCTH.

AHanu3 ponu cosieil Kak abuoThyeckoro Qaxrtopa A >KUBOTHBIX (OCOOEHHO BOJHBIX) U
pactenuii. O1ieHKa Bpesia OT HCITI0JIb30BaHMsI )KECTKOM BOJIbI B IIPOMBIIUIEHHOCTH U OBITY.

Ypoxk (4acer)

89(1)

Tema ypoxka

[TouBa xak abuoTuyeckuii haxTop

Copepxanue ypoka

[TonsiTve o mo4Be U Ki1acCU(pUKALIKS [TOYB.

[Tponiecc mouBooOpazoBaHus. Dgaduueckue (GakTOpbl CpeAbl M MPHUCIOCOOIEHHOCTh K HHUM
JKUBBIX OPraHU3MOB.

3HayeHUEe TMOYBbI B MPHUPOJIE W JKU3HU YEJIOBEKa: cpela OOMTaHUsS >KUBBIX OPraHH3MOB;
HKOHOMUYECKOE 3HaueHue, 00JIaaeT MI0J0POANEM, OKA3bIBAET CYIIECTBEHHOE BIMSIHHE Ha COCTaB U
cBoiicTBa Bceil ruapocdepsl 3eMiH, SBISETCS TJIaBHBIM PETyJIATOPOM cocTaBa aTMochepsl 3emi,
BOKHEUIITNN KOMITOHEHT OroreorieHo3a. [[BeT u auarnocTuka moys.

Hemoncmpayuu. BuneodparmMeHThl U chaiiel mo TemMe ypoka, noptper B. B. Jlokydaesa, kapta
nous Poccun.

Buj neArebHOCTH yYaluxcs

Knaccudukanus nous, XxapakTepucTUKa UX 3HaYEHHUS B IMpUpOJie KaKk abMOTHYecKoro (akTopa.
OrneHka 3Ha4Y€HUs TMOYBBI B NPUPOAE M KU3HU UEJIOBEKA. AHAIU3 NPUYUH yXYIUIEHUS II0J0pPOIUs
ITOYBBI.

Ypok (yackr)
90(1)



Tema ypoka

[TpakTuueckas padora 20

Conepxanue ypoka

N3yueHnue cocraBa o4BbI

Buj 1esiTeJIbHOCTH y4aluXxcs

BeinonHnenne skcnepuMeHTa ¢ COONIOIEHMEM TEXHUKU O€30MacHOCTH, HAOIIOACHUE 3a HUM U
OLIEHKA €T0 PE3yJIbTaTOB.

Ypok (4acer)

91(1)

Tema ypoka

buoTtnueckue pakTopsl OKpyKaroIIen cpeibl

Copnepxanue ypoka

buotnueckue pakTopsl.

buotnyeckre B3aMMOOTHOIICHUS! MEX1Yy OpraHU3MaMHU: KOHKYPEHIUS, XUIIIHUYECTBO, CUMONO3
(MyTyanu3M, KOMMEHCAJIU3M ), TAPA3UTH3M (PKTO— U SHIOTIAPA3UTHI).

[Tpumepbl OMOTHYECKUX B3aMMOOTHOLICHUH B IIPHPOJIE.

Hemoncmpayuu. Ilnakarel, BuaeopparmeHTsl U potorpaduu mo TeMe ypoka.

Buj gesiTeJibHOCTH y4almxcst

XapakTepucTuka OMOTHYECKHX B3aMMOOTHOIICHUN MEXIy OpraHM3MaMH W IMOUCK MPHUMEpOB
TAKUX OTHOILLICHUH.

OObsicHEHHEe OTHOCHUTEIBHOCTH Bpeda M TOJb3bl OHMOTUYECKUX B3aMMOOTHOIICHMN IS
OpraHU3MOB.

Ypok (4acer)

92(1)

Tema ypoka

O6obOmenne mo Teme «AOunoTHYeckHe (aKTOPBl W IMPHCIIOCOOJCHHOCTh K HHUM IKHBBIX
OpPraHU3MOB)

Copaepxxanue ypoka

ITpuponHo-knMMaTnyeckue 30Hsl Poccun.

[Tpupona cera. OnTudeckue cBoiicTBa cBera. CBET M MPUCIOCOOJIEHHOCTh K HEMY KHUBBIX
OpraHU3MOB.

BuyTpeHHsAsT 3Heprusi MakpOCKONMYECKOM cuctembl. TeruioBoe paBHOBecue. Temmeparypa.
Pu3nyecKne 1 XMMUYECKHE CBOMCTBA BOJIBI.

OnekTpoauTHueckas aucconuanus pacrsopumocts. pH. Conenocts. [lousa.

Paznuunblie abnotnyeckue GakTopsl U MPUCIIOCOOIEHHOCTh K HUM JKUBBIX OPTaHU3MOB.

bruoTtnyeckue B3aMMOOTHOLIEHUS] MKy OpraHU3MaMH.

Buj nesiTeJbHOCTH y4almuxcst

O06006111eH1Ee OCHOBHBIX CBEJCHUI 110 KOHKPETHOHN MpoOIeMaTHKe, BbIJICIEHUE U XapaKTepUCTUKA
BOKHEUILUX OHATHUH, 3aKOHOB U TCOPUH.

Ypoxk (4acekr)

93(1)

Tema ypoka

KonTponbhas padota 4

Copnepxanue ypoka

Abuotnueckue pakTopbl U MPUCIIOCOOIEHHOCTh K HUM JKHUBBIX OpPraHU3MOB.

Buj 1esiTeJIbHOCTH y4aluxcs

O1eHka cOOCTBEHHBIX JOCTHKEHHUIA.

AHau3 pe3yabTaToOB KOHTPOJBbHOM pabOTHl M BBICTpAaUBAaHHE MyTeH IOCTHIKEHHS >KEIaeMOro
YPOBHS YCIIEITHOCTH.

IIpocTpancTBo u Bpems (4 4)



Ypok (4acer)

94(1)

Tema ypoka

[TonsiTust mpocTpaHCTBa U BPEMEHU

Copnepxanue ypoka

[TpocTpaHcTBO U BpeMs B KJlacCHUecKoi Mexanrnke HproToHa.

AGcomoTHOE npocTpaHCTBO. OIHOPOAHOCTH NPOCTpaHcTBA. M30TponmHOCTH INpOCTpaHCTBA.
WuepunanpHas cucreMa oTcyeTa v nepBblii 3akoH HpioToHa.

[TpeoOpazoBanus ["anwuiest u mpUHIKAIT OTHOCUTENbHOCTH ["anmuiest. AGCOTIOTHOE BpeMs.

CnemuanpHas teopusi otHocutenbHocT (CTO). JIBa moctynata CTO u OCHOBHBIE CIEIACTBUA,
BBITEKAIOINE U3 HUX.

O6mas Teopus otHocutenbHOcTH (OTO).

Hemoncmpayuu. 11nakatel, BugeopparMenTsl U ¢pororpaduu mo TemMe ypoka.

Buj gesiTeJibHOCTH y4almuxcsi

XapakTepuCTUKa 3BOJIOLMU IIPEICTAaBICHUM O TMPOCTPAHCTBE M BPEMEHUM HA OCHOBE
knaccudeckoit Mexanuku Herotona, CTO u OTO.

OO0ObsicHEHHE B3aMMOCBS3H MACChl U SHEPTUU.

Ypok (4acer)

95(1)

Tema ypoka

buoputmel

Conep:xanue ypoka

buoputmel. Tunbsl GHOPUTMOB: PU3UOTOTUYECKUE U IKOJIOTHUECKHUE.
[Ipumeps! pa3nTuYHBIX TUIIOB OMOPUTMOB y PACTEHUN U KUBOTHBIX.
doTonepuoaU3M.

buoputMmel uenoBeka. JIMCUHXPOHU3M.

Hemoncmpayuu. Tlnakarel, BugpeopparMeHTsl U poTorpaduu o TeMe ypoka.
Buj nesiteJibHOCTH y4ammxcst

XapakTepucTrKa pa3IMuYHbIX TUIIOB OMOPUTMOB Ha OCHOBE MIPUMEPOB Y PACTEHUM U )KUBOTHBIX.
Orenka posau OMOPUTMOB IS 370POBbBS UETOBEKA.

Ypoxk (4acer)

96(1)

Tema ypoxka

CrniocoOsI nepeiaun UHPOPMAILIMK B )KUBOM MpUpoOAE

Copnepxanue ypoka

[lepBast m BTOpasi CUTHaAJbHbIE cHCTeMbl ueioBeka. OOMeH HHQOpManMed Ha pa3IUYHbIX
YPOBHSX OpPraHU3aLNN KU3HU.

Peaknuu MatpuuHOro cuHTe3a (IPUHLIMIT KOMIUIEMEHTAPHOCTH).

@arouunto3s. Pedexc. Itonorus.

Hemoncmpayuu. Ilnakarsl, BuneopparMeHTsl U potorpaduu no TeMe ypoka.

Buj nesiTeJbHOCTH y4alMXxcst

XapaxTepructuka oOMeHa nHpopMaluel Ha pa3INuHbIX YPOBHIX OpraHU3alluy KU3HH.

Amnanu3 3Ha4eHus1 oOMeHa HHpOopMaLuei U1 KUBBIX OPIraHU3MOB, B TOM YHCIIE YEJIOBEKA.

Ypoxk (4acekr)

97(1)

Tema ypoka

Wndopmarnius u yeaoBex

Copepxanue ypoka

Bo3HuKHOBEHHE W pa3BUTHE HOCHUTENEH HHQOpMalUK € JPEBHEUIINX BpPEMEH JI0 HAIIEro
BpPEMEHH. DBOJIOIHS COBPEMEHHBIX HH(POPMALIMOHHBIX PECYPCOB.

Bua nesiteJIbHOCTH y4amuxcst

XapakTepuCcTUKa BO3HUKHOBEHUS M Pa3BUTUS HOCUTENEH MH(OpMaIMK ¢ IpPEeBHEHIINX BpeMEH



A0 Halero BpEMCHHU.
AHaNM3 COCTOSIHUASI COBPEMEHHBIX HOCHUTENeH WH(OpPMAIIMK 1 TIPOTHO3 MyTeH UX JaTbHEHUIIEro
COBCPIICHCTBOBAHUA.

Ydyennueckas koHepeHUHs «3alUTA UCCIEA0BATEIBCKUX MPOEKTOBY (3 1)

Ypok (4acer)

98-100(3)

Tema ypoka

3amura ucciae10BaTelbCKUX IPOEKTOB

Copnepxxanue ypoka

Hemoncmpayuu. 1Ipe3eHTalluu UCCIIe0BaTEIbCKUX TPOEKTOB YUaIllUMUCS.

Buj gesiTeJibHOCTH y4aluxcst

[Touck, BbIIENEHNE, CTPYKTYPUPOBAHUE U NPECTABICHNUE B BUI€ COOOLICHHSI MM IIPE3EHTAlMN
HeoOXxonuMol  uH(pOpManMU. YCTaHOBICHHE TNPUYMHHO-CICACTBEHHBIX CBS3€H, BBICTpAaUBaHHE
JIOTMUYECKON IIeNH pacCyKACHUHN U JoKa3aTeiabcTB. PaboTa B rpymme.

BoiaBukeHne runoTessl U MPoBEpKa €€ C MOMOILBIO 3allJIaHUPOBAHHOIO SKCIIEPUMEHTA.

Pe3epBHoOe Bpems (2 1)

11 knacc (102 4, 3 4 B Hegeno)

IloBTOpenue kypca 10 kaacca (7 4)

Ypok (4acer)

1(1)

Tema ypoka

MHorooGpa3ue ecTeCTBEHHOI0 MUpa: MEraMup, MakKpoMHUp, MUKPOMUP

Copnepxxanue ypoka

Bcenennasi, ranaktuky, 38e3/7pl, ColHEUHAsi CUCTEMAa: OCHOBHBIE ITOHATHS U 3aKOHBI JIBHKEHUS
HEOECHBIX Tell.

3eMiIsl, ee CTPOSHHE U Te0JIOTHUECKUE 000I0UKH.

[TonsiTe 0 MUKPOMUDPE U HAHOMUDE.

Hemoncmpayuu. BuneodparMeHThI U ciaifibl 10 TEME YpOKa, TaOJIUIIBL.

Buj gesiTeibHOCTH y4almxcst

OnpeneneHye BaXHEHIINX MOHATUN ¥ 3aKOHOMEPHOCTEN ABM)KEHUSI HEOECHBIX TeJl.

XapakTtepuctuka JuTochepsl, ruapocdepsl, aTMOCHEPHI.

N3y4eHne mera-, MaKpo— 1 MUKPOMHUPOB € TIOMOIIBIO Pa3JIUYHbBIX MOJAEIEH.

Ypoxk (4acer)

2-3(2)

Tema ypoka

buocdepa. YpoBHU opranuzanuu Ku3HA Ha 3eMIie

Copnepxanue ypoka

buocdepa u ee rpanuiib.

MonekymapHblid,  KJIETOYHBIM, TKAaHEBBIM, OpPraHU3MEHHBIM,  MOMYJIALIMOHHO-BHUIOBOM,
OuoLeHOTHYECKU 1 OMOCQEepHBI YpOBHU OpraHU3aliK KU3HU Ha 3eMIle.

OKOJIOTUYECKME CHUCTEMBI: OCHOBHbIE MOHATHS (L€NM NUTAHMS, MHILEBbIE ITHUPAMUJBIL,
9KOJIOTHYEeCKUEe (aKTOPBI).

Hemoncmpayuu. BuneodparMeHThI U Caifibl 10 TEME YpPOKa, TaOJIUIIBL.

Buj gesitesibHOCTH y4yalmmxcst

Onucanue Ouocheps! U ee rpaHull.

XapakTepucTUKa XUMHUYECKOM OpraHu3alld KIETKU W OHMOJOrMYecKUX (QYHKIHMM OeNKoB,



JKUPOB, YIIIEBOJOB U HYKJICMHOBBIX KHUCIIOT.

CpaBHEHHE KJIETOK PACTCHUH, )KUBOTHBIX U OaKTEPHUH.

CTpyKTYpHpOBaHUE IKOJOTUIECKIX CUCTEM.

XapakTepuCTUKa OCHOBHBIX TOHATHH DKOJIOTHH: IICNH IHTaHWs, TIHIICBbIE MTUPaMUJIBbI,
IKOJIOTHYECKHE (PAaKTOPHI — AOMOTUYECKHE, OMOTUIECKUE U aHTPOIIOTEHHBIC.

Ypok (4acer)

4(1)

Tema ypoka

OcHOBHBIE TOJIOKEHUSI CUHTETUYECKON TEOpUH IBOIIOLIUN

Copnepxxanue ypoka

EcrecTBenHbIit 0TOOp 1 €10 GOPMEI.

MyTanuu 1 ux Ki1accupUKaIms.

Maxkpo— 1 MUKPO3BOJTIOLIUH.

Hemoncmpayuu. BuneodparMeHThI U CIaiIBI 0 TEME YPOKa, TaOIHIIbL.

Buj gesiTeJibHOCTH y4almuxcsi

Omnpenenenue BKIaAa OTIEIbHBIX OMOJOTMYECKUX HAyK (JapBUHU3MA, T€HETUKHU, SKOJOTUH) B
CUHTETHUYECKYIO TEOPHIO IBOJIOIUU.

XapakTeprucTHKa OCHOBHBIX MTOJIOKECHHI 3ToW Teopuu. CpaBHEHHE (DOPM €CTECTBEHHOTO 0TOOPA,
THUIIBI MYTAalIHiA, @ TAK)KE MAKPO— U MUKPOIBOTFOIIHIH.

Ypok (9achi)

5-6(2)

Tema ypoka

DJIEMEHTHI TEPMOJUHAMUKHU U TEOPUU OTHOCUTEITLHOCTH

Coaep:xanue ypoka

Hauana tepMoauHamMuku.

DJIEMEHTHI TEOPUU OTHOCUTEITLHOCTH.

Hemoncmpayuu. BuneodparMeHThl U caiibl 10 TeMe ypoKa, TaOIHIIbL.

Bua gesiteJIbHOCTH y4aluxcs

XapakTepucTUKa TpPeX Havyall TEPMOJIMHAMUKY U UX PUMEHUMOCTH K JKUBBIM CHCTEMaM.

N3ydyeHne MNOHATUNA <«IIPOCTPAHCTBO» U «BPEMS» KaK B CBETE KJIACCUYECKOM MEXaHUKHU
HrroTona, Tak u B ceete CTO u OTO DiiHmreiina.

Ypoxk (4acer)

7(1)

Tema ypoxka

KonTponbhas pabota 1 (1narnoctudeckast)

Copepxanue ypoka

[ToBTOpEHIE OCHOBHBIX 3aKOHOB, MOHATHI U TeopHuit Kypca 10 kimacca.

Buj 1esiTeJIbHOCTH yYaluxcs

OneHka cOOCTBEHHBIX JOCTHXKEHUH.

AHau3 pe3ylbTaTOB KOHTPOJBHOM pPabOTBl M TMOCTPOCHHE IyTeH JTOCTHUKEHHUS >KEIaeMOro
YPOBHS YCIIEUTHOCTH.

Muxpomup. Atom. Bemecrsa (34 u)

Ypok (yacer)

8-10(3)

Tema ypoka

OcHOBHBIE CBEIEHUS O CTPOEHUH aTOMa

Conep:xxanue ypoka

OBoironMs NPEJICTaBICHUH O CTpoeHMH aroma. Moxenu ctpoenust aromoB Jx. Tomcona u
2. Pesepdopna.

IToctynatel kBanTOBOM Teopuu H. bopa.



[TpoToHHOHEHTPOHHAS Teopus cTpoeHus aroMHoro sapa Jl. UBanenko u B. I'elizenOepra.

N3oTomnbl. DnekTpoHHAst 000JI09Ka aTOMa. DHEPreTHYECKUE YPOBHH.

[TonsiTHE 006 AIEKTPOHHOM OOJIaKe.

Hemoncmpayuu. BuneodparMeHThl U ciiaiiibl 10 TEME YpOKa, TaOJINIIBL.

Buj nesiTeJibHOCTH y4aluxcst

JloKa3aTesbCTBO CII0KHOTO CTPOCHHMSI aToMa.

Onwucanune moxenu crpoenus atoma J[x. Tomcona, 3. Pesepdopna m H. bopa m anamus ux
COCTOSITEJIBHOCTH.

XapakTepuCTUKAa BAKHEHIIMX SJEMEHTApHBIX YacTHI, OOpa3ylomMX aroM (IIPOTOHOB,
HEUTPOHOB, IEKTPOHOB); KOPIYCKYJIIPHO-BOJHOBOTO JTyaln3Ma JIEKTPOHOB.

[lepeBon wuHpOpPMAUM O CTPOCHHHM aTOMa, OTPAKEHHOH C TIOMOIIBIO CHMBOJHKH
[Tepuonuyeckoil cucTeMsbl, B 3JE€KTPOHHbIE (HPOPMYJIbI XUMHUECKUX 3JI€MEHTOB. IIouck B3aMMOCBsI3U
MEXJly Maccoi aTOMHOIO sipa U €ro 3apsJoM Ha IpUMEpe HU30TONOB. XapaKTEPUCTUKA CTPOCHUS
3JIEKTPOHHON 00O0JIOYKH aTOMOB M UX 3JIEKTPOHHBIX CJIOEB WJIN SHEPreTHUECKUX YPOBHEH.

Ypok (yacki)

11(1)

Tema ypoka

[TpakTuyeckas padora 1

Coaep:xanue ypoka

N3zyuenne pororpaduii TpPEKOB 3apsHKSHHBIX YaCTHII.

Buj 1esiTeJIbHOCTH YYAIIHUXCS

N3zyuenne ¢Qotorpaduii TpekoB 3apsHKCHHBIX YACTHIl, MX aHAJM3, OIEHKAa BBIBOJAOB W UX
UHTEpIIpeTanus.

Ypok (yachi)

12-13(2)

Tema ypoka

Ortkpeitue M. . MenneneesbiM [leproanueckoro 3akoHa

Copaepxxanue ypoka

[Mpenmoceuiku  oTKpbITUS [leprogudeckoro 3akoHa. llepBble TOMBITKH —KiaccHU(pUKAIUU
XUMHYECKHX 3JIEMEHTOB.

Otkpeitue /1. . Menneneesrsim Ilepuoauueckoro 3akoHa.

[TeproaYHOCTH B USMEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB M UX COCTUHEHUH.

[Tepuonuueckuii 3akoH B popmynuposke /. 1. Menneneena.

CoBpeMeHHbIE TPECTaBICHUS O MPUUMHAX MEPUOJUYECKOT0 U3MEHEHHSI CBOMCTB XUMHUYECKHUX
DJIEMEHTOB U UX COEAVHEHUH.

CoBpemenHas popmynupoBka [leproanyeckoro 3akoHa.

[lepuoanueckass cucTeMa XHMHUYECKHX JJIEMEHTOB Kak rpadudeckoe oToOpakeHue
[Tepuonnueckoro 3akoHa. CTpykTypa mnepuoanueckoil Tadbmuipl. [lepuoasr (6oibinue u Manbie) U
rpynisl (TJIaBHbIE U TOOOYHBIE).

Jemoncmpayuu. Pazmuunbie (opmbr  [lepuoandeckoil CHUCTEMBI XUMHUYECKHX JJIEMEHTOB
JI. 1. MeHnaeneena.

Jlabopamopuvie onvimoul. 1. KoHCTpyWpoBaHWE TEPHOIUYECKON TaOMUIBI XUMHYECKHUX
AJIEMEHTOB C UCII0JIb30BAHUEM KAPTOUEK.

Buj gesiTeibHOCTH y4almxcst

XapakTepucTuka o0IIUX MPEANOCHUTOK CTAHOBIIEHUS €CTECTBEHHO-HAYYHOU TEOPUHU Ha TpUMeEpe
Ilepnonnueckoro 3akoHa.

AHanu3 3BOJIIOLMH MEPBOHAYAIBHBIX M COBPEMEHHBIX MPEACTaBICHUN €CTECTBEHHO-HAyYHOUH
TEOpUU Ha npumepe Tpex popMynupoBok [leproauueckoro 3akoHa.

Co3nanue Mopenel ¢ BBIIEJICHHEM CYIIECTBEHHBIX XapaKTEpUCTUK O0bEeKTa M UX
IPEJICTAaBICHUEM B MPOCTPAHCTBEHHO-TpaUUECKON WM 3HAKOBO-cUMBOJMYeckoi (opme. [Ipornos
CBOMCTB XMMHYECKMX DJJIEMEHTOB U HUX COEIMHEHUH Ha ocHoBe Ilepumonnyeckoil cUCTEMBI
. Y. Menneneena.

[TocTpoeHne nepuoIuUecKoi TaOIUIBI XUMHUUECKUX HJIEMEHTOB C HCIOJIb30BAHUEM KapTOYEeK.



XapakTepuCcTHUKa 3JIEMEHTOB MajblX IEPUOIOB II0 UX IOJOKEHUIO B llepuoaunueckoin cucreme
J. . Menneneena.

Ypok (yacer)

14-16(3)

Tema ypoka

3nauenue llepuomumueckoro 3axkonHa u Ilepuognyeckod CUCTEMBl XMMHYECKUX SJIEMEHTOB
. 1. Menneneesa 11t GOpMHPOBAHUSI €CTECTBEHHO-HAYYHON KapTHUHBI MHPA.

Copnepxxanue ypoka

[IporHoctuyeckas cuia W 3HAYEHUE IMEPUOIUYECKOro 3akoHa U llepuoanueckoil cuUCTEMBI.
3nauenue [lepuoanueckoro 3akoHa u

Ilepuonnueckoin cucreMbl XuMuueckux 3meMeHToB Jl. M. MenneneeBa sl pa3BUTHS HAYKH U
MOHUMaHHUS XUMUYECKON KapTUHBI MUPA.

Jlemoncmpayuu. ITopTpeTsl IEPBOOTKPHIBATENCH TaluIMs, cKaHAus U repManus: JI. byabonpana,
JI. Hunbcona, K. Bunkiiepa.

Buj gesiTeJibHOCTH y4almuxcsi

CpaBHeHUE BUIOB KIIACCU(UKAIINN: €CTECTBEHHON M HCKYCCTBEHHOM.

BeimonHenne mnpsMoro JeQyKTHMBHOIO JoKa3aTenbcTBa it I[lepuonmyeckoro 3akoHa Ha
MIpUMEpPE OTKPBITUS TN, CKaHIUA U TEPMaHHUS.

Xapakrepuctuka Bkiana [lepumogudeckoro 3akona u Ilepuomudeckold CHCTEMBI XUMHUYECKHX
anemeHToB J[. 1. MenzeneeBa B pa3BUTHE HAYKH U IOHUMAaHUE XUMUYECKON KApTUHBI MUPA.

Ypok (4acer)

17(1)

Tema ypoka

bnaropoanslie ra3bl

Coaep:xanue ypoka

bnaropoanslie ra3sl, IpUYMHA UX CYIIECTBOBAHUS B @aTOMAPHOM COCTOSIHUU.

[TpumeneHue 61aropoIHBIX Ta30B.

Jemoncmpayuu. BuneodparMeHTsl ¢ HEOHOBOM PEKJIaMOM U aprOHOBOW CBapKOi, M300pakeHHe
TUpIKadiiel M BO3AYIIHBIX IAPOB, 3aNIOTHEHHBIX TEIHEM.

®ororpaduu 6aTbHEOJOTUYECKON PaIOHOBON BaHHBI.

Buj nesiteJibHOCTH y4ammxcst

OO0bsicHeHHE 3aBUCUMOCTH UHEPTHBIX CBOMCTB OJIarOPOHBIX Ta30B OT CTPOEHUS UX aTOMA.

YcTaHOBIIEHHE COOTBETCTBUS MEXKIY CBOMCTBAMH OJaropoAHBIX Ta30B U HMX MPAKTHUECKUM
MIPUMEHEHHUEM.

Ypok (yacer)

18(1)

Tema ypoka

Honnast xumuieckast CBsi3b

Copaepxxanue ypoka

Honbl 1 ux Kmaccu@UKaIus: 1o 3apsaay (aHHOHBI U KaTUOHBI), COCTaBy (IPOCTHIEC M CIOKHEIE).
Cxema 00pa3oBaHUsI HOHHOM CBSI3H.

HoHHbBIE KPUCTATUTMYECKUE PEIIETKH.

XJ'IOpI/II[ HaTpuA — THIIUYHBIN npeaACTaBUTECIb COG}II/IHeHI/II\/'I C HOHHBIM THUIIOM CBS3H.

Jlemoncmpayuu. Moaenb KpUCTAIITMYECKON PEIIeTKH XJIOpUIa HaTpHsl.

O6p33HI)I MHHCPAJIOB U BCIICCTB C HOHHBIM THIIOM CBA3U: OKCHAA KaJlbIUA, PA3JIMYHBIX COJ'IGf/i,
TBEP/ABIX IIEIOYCH, TaTuTa, KalbIUTA.

BI/IZI ACATECIBbHOCTH YHYAILIUXCH

XapakTepucTUKa HMOHHOM CBSI3M Kak CBSI3M, BO3HHKAIOMICH IWyTeM OTAaud WU [pHeMa
AIIEKTPOHOB.

Knaccudukanus MOHOB MO pa3HBIM OCHOBAHHSIM. Y CTaHOBIIEHHE 3aBUCHMOCTH MEXKAY THIIOM
XUMHUYECKOHN CBSI3H, TUTIOM KPUCTAIIMYECKON pPEeHIeTKU U (U3NYECKMH CBOMCTBAMU BEIIECTB.



Ypok (4acer)

19-20(2)

Tema ypoka

KoBanentnas xumuueckas cB3b

Copnepxxanue ypoka

KoBasneHntHas cBsi3b Kak CBSI3b, BOSHHKAIOUIAs 32 cueT 00pa3oBaHUS OOLIUX 3JIEKTPOHHBIX Map
MyTeM MEPEeKPBIBAHUS IIEKTPOHHBIX OpOUTAIICH.

KpaTtHOCTh KOBAJIEGHTHOH CBSI3H.

OOMeHHBIE ¥ TOHOPHO-AKIIETITOPHBIC MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H.

DnekTpooTpunareabHocTh (30).

Knaccudukanus koBaaeHTHBIX cBs3eil mo DO (monsipHas U HenomspHas). Jumonu.

Kpucrannnueckue pemerku /Uit BEIECTB C STUM THIIOM CBSI3H: MOJIEKYJISIPHbIC U aTOMHBIE.

Lemoncmpayuu. Monenu MOJIEKYISIPHBIX KPUCTAUNIMYECKUX PELIETOK (MO, YIJIEKUCIIOro ra3a)
Y aTOMHBIX PEIIeTOK (anmasa, rpadura).

JleMOHCTpalust BEMECTB C KOBAJIGCHTHBIM TUTIOM XUMHYECKOH CBSI3H.

Buj gesiTeJibHOCTH y4almuxcsi

XapakTepucTUKa KOBAJICHTHON CBSI3M KaK CBSI3W, BO3HHKAIONICH 3a cueT oOpa3oBaHUs OOIIMX
AIIEKTPOHHBIX Map MyTEM MEePEeKPhIBAHUS dJEKTPOHHBIX OpOUTaleH.

Krnaccudukanus KOBaJICHTHBIX CBS3€H 110 pa3HBIM OCHOBAHUSIM.

YCcTaHOBIEHHE 3aBHCHUMOCTH MEXJYy THIOM XHUMHUYECKOW CBSI3M, THUIIOM KPUCTAILTUYECKOU
pemeTk u (pU3MIeCKUMH CBONCTBAMH BEIIIECTB.

Ypok (4acer)

21-22(2)

Tema ypoka

Mertanisl U criiaBsl. MeTauiMueckasi XMMUYECcKas CBsI3b

Coaep:xanue ypoka

O6mue ¢duznueckue CBOICTBa METaJIJIOB: 3JEKTPOIPOBOHOCTbD, IIPOYHOCT,
TEIUIONPOBOAHOCTb, METANINYECKUHN OJIECK, ITACTUYHOCTb.

CnnaBel uepHble U 1BeTHbIE. CTanb, yyryH. JlaryHb, OpoH3a, MEIbXUOD.

Mertannuyeckas CBsi3b. 3aBUCMMOCTb 3JIEKTPOIIPOBOIHOCTH METAJNIOB OT TEMIIEPaTyphl.

Jemoncmpayuu. Konnexkusa metauioB. Kosuiekuus criaBos.

Jlabopamopnvie onvimol. 2. O3HAKOMJIEHHE C KOJJIEKIUSIMA METAJUIOB U CIUIaBOB.

Buj gesiTesibHOCTH y4almmxcst

XapaKkTepuCTUKa METANTNYECKOM CBA3M KaK CBSI3M MEX/1y aTOMHOHAMHU B METaJU1ax M CIUIaBax
MOCPEACTBOM 000OIIECTBICHHBIX BAJICHTHBIX 3JIEKTPOHOB.

Knaccugukaius MeTanioB o pa3HbIM OCHOBAHUSIM.

OObsicHeHHEe eAMHON PUPOJIbl XUMHUUECKHUX CBS3EH.

VYcTaHOBJIEHHE 3aBUCUMOCTH MEXAY THIIOM XHMUYECKOH CBSI3M, THIOM KPHCTaNIMYECKOM
pemeTk U pU3nYecKUMHU CBOMCTBAMH BEILIECTB.

Ypok (yacer)

23(1)

Tema ypoka

MoueKynsipHO-KUHETHYECKAsl TEOPUS

Conep:xanue ypoka

OcCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopuu. MneanwbHblll ra3. YpaBHeHue
COCTOSIHMS MICAITBHOTO ra3a.

Hemoncmpayuu. Inddy3us TymUCTHIX BELIECTB C TOpsAIIeH JJaMIOYKN HaKaTUBaHUSL.

Juddys3us nepmanranara kanus win cyiabgpara menu (I1) B Boge.

Jlabopamopnvie onvimei. 3. BpoyHOBCKOE JBM)KEHUE YACTHIl TYIIH WJIM [BETOYHOH MBUIBLBI B
BOJIE.

Buj nesiTeJbHOCTH y4aluxcst

XapakTepucTUKa HBOJIIOIMM CTAHOBJIEHHS TakKoM (QyHIaMEHTAJbHOM €eCTEeCTBEHHO-HAayYHOMU
TEOpUH, KaK MOJIEKYJISIPHO-KUHETHYECKAs], U €€ OCHOBHBIX ITOJIOKEHHUMN.



AprymeHTanus 3Toil TEOpUM Ha OCHOBE U3yUYEHHBIX B OCHOBHOM IIIKOJIE Ta30BbIX 3aKOHOB boiis
— Mapuorra, [llapns u I'eit-Jlroccaka.

PackppiTie ponu MoaenupoBaHHsA (20CONIOTHO YNPYrHe CTOJKHOBEHHS, HICAIbHBIA Ta3) B
CTaHOBJICHUH €CTECTBEHHO-HAYYHOU TEOPHH.

Onucanue arperaTHbIX COCTOSHUN BEHIECTB U B3aMMHBIX IIE€PEXOJOB MEXIYy HUMHU.
OKCIEpUMEHTAIBHOE MOATBEPKACHUE TEOPETUUECKHUX I0JIOKEHU.

Ypok (yackr)

24(1)

Tema ypoka

ArperaTHble COCTOSIHMSI BELLIECTB

Conep:kanue ypoka

["a3000pa3zHoe cocTosiHuEe. 3aKOH ABOTapo U CIAEACTBUS U3 HETO.

MoutsipHbIii 00bEM Ta30B IIPH H. Y.

Kunkoe cocTosiHUE BELIECTB.

TekyuecTb.

TBepnoe cocrossHue BewlecTBa. Kpucrauimueckue pemeTkd pasHbIX THUIOB JJIs TBEPAOIO
COCTOSTHUSI BEIIECTBA.

[TonsiTue o mnazme. BbICOKO— 1 HU3KO-TeMIIEpaTypHas I1a3Mbl U UX IPUMEHEHHUE.

B3anmuble epexo/ sl Mexay arperaTHbIMU COCTOSIHUSIMU BEIIECTB.

Hemoncmpayuu. TlpuOopel Ha OCHOBE HHM3KOTEMIEPAaTYpPHOH Ia3Mbl (Ta3oBbIE JIa3ephl,
M1a3MEHHbIE TTaHeNIN TeJIEBU30POB U T. 11.).

Jlabopamopnvie onvimul. 4. IIpoBepka nmpubopa aJi MOJyYEHUsI T'a30B Ha FEPMETUYHOCTb. 5.
VYBenuueHue JaBJIeHUS KUIKOCTH Npu ee cxkaThu. 6. CpaBHEHHE KOJIeOaTEIbHBIX IBHKEHUN MOJICKYIT
BOJIBI U JIbJa ¢ moMorisio CBY.

Bua nesiTeJibHOCTH y4aluxcsi

XapakTepucTuka TBEpOTr0, )KUIKOTO U Ta3000pa3HOro COCTOSIHUS BEIIECTB, a TAKXKE B3aUMHBIX
nepexoa0B MexxAy HUMU. OnrcaHue Tia3Mbl U KJIacCu(UKaAIs €€ 3aBUCHMOCTH OT TEMITEPaTypHl.

YcTaHOBIEHHE TPUYUHHO-CIEICTBEHHBIX CBS3€H MEXIy THIIOM IIa3Mbl U €€ MPUMEHEHHEM.
Brinonnenue ¢ co0moieHneM mpaBuil TEXHUKU 0€30TaCHOCTH JIA0OPATOPHBIX OIBITOB.

Ypok (yacei)

25-26(2)

Tema ypoka

IIpupoaHsiil ra3

Copaepxxanue ypoka

[IpupoaHblii Ta3, €ro cocTaB W HANpaBICHUS MCIOJb30BAaHUS B KayecTBE TOIUIMBA U
XUMHUYECKOTO ChIPbSI.

KonBepcust Mmerana. CuHTe3ra3 M €ro MCIoJIb30BaHHUE ISl MOTYYSHHUS] CHHTETHYECKOT0 OCH3MHA
Y METaHOJIa.

[IpenenbHbIE U HENPEAEIbHBIE YIIIEBOA0PObl. KauecTBEHHbIE peaKIuu Ha KPaTHYIO CBS3b.

buoras.

Hemoncmpayuu. lapocTepkHeBbIe U O0OBEMHBIE MOJEIH MOJEKYN TEepPBBIX IMPEACTaBUTENCH
MIPEICIbHBIX YTIIEBOIOPOIOB.

Konnekuus BemecTs 1 MaTeprasnoB, MOJy4aeMbIX Ha OCHOBE IIPUPOJIHOTO Ta3a.

®dusnyeckue CBOWCTBA Ta3000pa3HbIX (MpomaH-OyTaHOBAss CMECh B 3aKHUTAIKE), KHIKHX
(6en3uH) U TBepABIX (MapaduH) aTKaHOB: arperaTHOE COCTOSTHUE, PACTBOPUMOCTD B BOJIC.

['openue mponan-0yTaHOBOI cMecH (3aXKHUraiKa).

OTHoO1IEHUE NPeeIbHBIX U HENMPEAEIbHbIX YIIIEBOJOPOAOB K paCTBOPY MEpMaHraHaTa Kalus U
OpoMHOH BOJIE.

Buj nesiteJibHOCTH y4ammxcst

XapakTepucTuKa COCTaBa W OCHOBHBIX HANpPABJICHWH WCIOIB30BAHUS H  TepepabOTKH
MPUPOTHOTO Ta3a.

VYcraHoBIeHNE 3aBUCHUMOCTH MEXKIY 00BbeMaMu TOOBIYM TPUPOTHOTO Taza B PO u GromkeToMm.
[Torick  B3aMMOCBSI3U  MEXAY H3y4aeMbIM MaTepualioM W Oyaymeld mpodeccuoHaIbHOU



JESATENBHOCTBIO.

W3yueHne mnpaBWJl SKOJIOTMYECKH TIPaMOTHOIO TIOBEAEHUS U 0Oe30macHoro oOpaiieHus c
IPUPOHBIM Ta30M B OBITY M Ha IIPOU3BO/ICTBE.

OnpeneneHue MNPUHAUICKHOCTH BELIECTB K  pa3IMYHBIM  TUNAM  (IPEJEIbHBIM WM
HENpeeNbHbIM) U KJIacCaM YIJIEBOAOPO/IOB.

BrinonHeHne 1eMOHCTPALMOHHOTO SKCIIEPUMEHTA C TOMOLIBIO POAHOIO S3bIKA U SI3bIKA XUMHUHU.

OO6oOuieHne 3HaHWKA M OLIEHKAa BBIBOJOB O 3aKOHOMEPHOCTSIX WM3MEHEHHUS CBOICTB B
TOMOJIOTMYECKOM Py MPENEIbHBIX YIIIEBOAOPOIOB.

Ypok (yacer)

27(1)

Tema ypoka

[TpakTuyeckas pabdora 2

Conep:kanue ypoka

[Tomryuenue, coOupanue U pacrio3HaBaHUE ra30B

Buj gesiTeJibHOCTH y4almuxcsi

[Tonyuenue, cOop M pacno3HaBaHUE BOAOPOJA, KHUCIOpOJA, YIJIEKUCIOro Tas3a, aMMHaka U
STUJIeHA. BolnonHeHue ¢ cobI0IeHUEM MTPaBUII TEXHUKU 0€30MaCHOCTH XMMHYECKOT0 SKCIIEpUMEHTA,
HaOJNIOZICHWE 3a HHUM, aHAJIU3 pe3ylbTaTOB, OIICHKA BBIBOJOB M HHTEPIpETAIUs pe3yIbTaTOB
HaOJIFO NEHUIA.

Ypok (9achi)

28(1)

Tema ypoka

XKunkue BemectBa. Hedth

Coaep:xanue ypoka

Hedts, ee coctaB, pusnueckue CBONCTBA U MPOUCXOXKICHHE.

DKOJIOTHYEeCKHEe MOCIEICTBHS pa3inBa HEPTH U CIIOCOOBI OOPHOBI C HUMH.

[TommyTHbIN HEDTAHOM ra3, ero cocTas.

[Tpoueccel nepepadboTku HeYTH: peKTUDUKALINSA U KPEKUHT.

[TpoaykTh! IepepaboTKN HEPTU U UX HCIIOIB30BaHUE.

Jemoncmpayuu. O6pazoBanne HEPTIHOM IMIIEHKU HA TTOBEPXHOCTH BOJIBI.

Komnexuust «HedTs 1 poayKThl ee nepepaboTKm».

Buj gesiTesibHOCTH y4almmxcst

XapakTepUCTUKA COCTaBAa M OCHOBHBIX HAINpaBJIEHUH NCIOIb30BaHUA U TepepabOTKH HePTH.

VYcraHoBiIeHHE 3aBUCUMOCTU MEXJy oObemMamu 100b1un HepTu B PD u OromxeroMm. Ilouck
CBSI3U MEXIY U3y4aeMbIM MaTepuaioM U Oyayiiel npopeccnoHaabHOMN eI TeTbHOCTBIO.

OO6HapysxeHne HenpeeNIbHbIX COETMHEHUH B )KUJIKUX HEPTENPOIyKTax.

W3yueHne SKOJIOTMYECKM TI'PaMOTHOTO TIOBelEHUs M Oe3omacHoro  oOpalmieHus ¢
He(TEenpoAyKTaMHU B OBITY U Ha IIPOU3BOJICTBE.

Ypok (yacer)

29-30(2)

Tema ypoka

TBepaoe cocTosiHue BeniecTBa. XKuakue KpucTalibl

Conep:xanue ypoka

Kpucrannuueckue u  amopduble BemecTBa. Ilpu3Haku M cBOHCTBa  aMOp(HOCTH.
OTHOCUTEIBHOCTh UCTUHBI B XUMUHU.

Kunkue KpucTaibl ¥ UX TPUMEHEHUE B TEXHUKE.

OTHOCHUTEIBHOCTH UCTUHBI B OMOJIOTUH U (DU3HKE.

Hemoncmpayuu. Konnexuus aMop(HBIX BEIIECTB U MaTepHAaJIOB.

[TonydeHue naacTUYeCcKOi Cephl.

Kounexmust mpuGopoB Ha OCHOBE )KUJKUX KPUCTAILIOB.

BuneodparmenTs! u ciaiiipl o TeMe ypoka.

Buj nesiteJiIbHOCTH y4ammxcst



CpaBHEHHE KPUCTAUTMYECKUX U aMOP(HBIX BEIECTB.

YcTaHOBIIEHUE 3aBUCUMOCTH MEXKAY CBOMCTBAMU aMOP(HBIX BEIIECTB M UX IPUMEHEHHUEM.

XapakTepuCTUKa OTHOCUTEIBHOCTU MCTHUHBI B XMMHUU HAa IIPUMEPE JBONCTBEHHOTO MOJIOXKEHUS
Bojopora B llepmommueckoil  cucteme,  AeNeHMA ~— XMMMYECKOM  CBSI3M  HA  THIIBI,
B3aUMOOOYCIIOBIIEHHOCTH (PU3MUECKUX CBOWMCTB BEILIECTB U THIIAM UX KPUCTAIIMUYECKON PEIIETKH.

Onucanue XKUAKUX KPUCTAJUIOB B KauecTBE IPUMEpPa OTHOCUTEIBHOCTU JIEJICHUs BEILECTB Ha
THUIIBI 110 X arperaTHOMY coCTOsiHUIO. Kiaccudukanus »XuaKux KpUCTaIOB.

YcTaHOBIIEHHE 3aBHCHMOCTH MEKIY CBOWCTBAMM JKUAKHX KPHCTAIJIOB U UX NPUMEHEHHEM B
TexHuKe. [IouCK mpuMepoB OTHOCUTEIBHOCTH UCTUH U3 OMOJIOTHH U (PU3UKH.

Ypok (4acer)

31(2)

Tema ypoka

Knaccudukanus HeopraHMuecKux BEIIeCTB U €€ OTHOCUTEIbHOCTh

Copnepxanue ypoka

Knaccudukanus npupoansix Beniects. Opranndeckue U HeopraHuueckue Bemiecta. Mzomepus.

Knaccugukaius HeOpraHM4eCKUX BEIIECTB.

[TpocTsie BeliecTBa: METAJUIbI, HEMETAILIBI, OJIATOPOJIHBIE T'a3bl.

OTHOCHUTENBHOCTD AENEHUS MPOCTHIX BELIECTB HA METAJIbI U HEMETAILIBL.

ATIOTpONUS U €€ IPUYUHBIL.

Crno’xHble BELECTBA: OKCH/IbI, KUCJIOTbI, OCHOBaHMsI, COJIU.

OTHOCUTEIBHOCTh KJIACCU(PHUKAIIUH CIIOKHBIX BEIIECTB.

Jlemoncmpayuu.

Konnekuuu npocThIX U CIOKHBIX BEIIECTB.

Ilony4yenue mIacTU4eCKOu Cephl.

[Tomryuenue 6enoro docdopa.

BuneodparmeHTs! u cinaiiipl o TeMe ypoka

Buj nesiTeJibHOCTH y4almxcst

Knaccudukanus BemecTs 1o ux Mpoucx0oxkIeHUIO.

Knaccugukaiys npocThiX BEIIECTB U 10Ka3aT€IbCTBO OTHOCUTEIIBHOCTH 3TOM KilacCU(UKALINU.

OOBsicHEeHHEe TPUYUH MHOT000pa3usi MPOCTHIX BELIECTB SBJICHUEM AIJIOTPONUHN U MPUYHH 3TOTO
SBJICHUS.

Knaccugukaius coHbIX BEIECTB U JI0Ka3aTeIbCTBO OTHOCUTENILHOCTH 3TON Kaccu(UKAIIUH.

Ypoxk (4acer)

32-33(2)

Tema ypoxka

Knaccugukanus opraHMuecKux COeqUHEHUN

Copepxanue ypoka

OcobeHHOCTH cOCTaBa, CTPOCHHUS U CBOWCTB OPTraHUYECKUX COSTUHEHUH.

OcHOBHBIE TIOJIOKEHUS TEOPUH XuMudeckoro crpoenus A. byrneposa, @. Kexyne, A. Kynepa.

W3omepust kak (QyHKUIMS XUMHYECKOIO CTPOEHUS Ha IMpUMEpe STUIOBOrO CHOUpTa U
JUMETUIIOBOTO AHpa.

[TprunHBl MHOTOOOpa3usi OPraHUYECKUX COEAUHEHUH.

Knaccugukanus opraHu4eckMX COCIUHEHHUH. YTJIEBOJAOPOAbI: aJKaHbl, AJKEHbI, AaJKHUHBI,
aJIKa/IME€HbI U apEHBI.

Krnaccel opranudeckux COeAMHEHUH, MOJIEKYIbl KOTOPBIX COAEpKaT (PyHKIIMOHAIbHBIE TPYIIIbI:
TUIPOKCUIIbHYIO, KapOOHWIbHYIO, KapOOKCHIIbHYIO, aMHHOrpynmy. OTHOCUTENBHOCTh JIEIECHUS
OpraHMYECKUX COEIMHEHUN Ha Kiacchl. [Jemoncmpayuu. KoileKnus OpraHMYECKUX COEIMHEHUM.
Tabmuuel, BuneodparMeHnTs! u ciaiiipl o TemMe ypoka.

Buj nesiTeJbHOCTH y4aluxcst

CpaBHeHUE HEOPraHUYECKUX U OPraHUYECKUX BEIECTB.

XapakTepucTuKa 0COOEHHOCTEH OPraHnYeCKUX BEIECTB.

DopMyTUPOBAHNE OCHOBHBIX TOJIOKEHUIN TEOPUHU XUMHUECKOTO CTPOESHHS.

OO0BscHEeHHE TPUYMH MHOT000Pa3Hs OPraHUYECKUX COEIUHEHHH.



Knaccugukarnus opraHM4ecKuX COEIWHEHHMH MO 3JEMEHTHOMY COCTaBy M (DYHKIIMOHAIBHBIM
rpymnmnam, 10Ka3aTeabCTBO OTHOCUTEIBHOCTH 3TON KJIACCU(PUKALMH.

Ypok (yacer)

34-35(2)

Tema ypoka

ITonumepst

Conep:kanue ypoka

OCHOBHbBIE TOHSTHS XUMHUHU BBICOKO-MOJICKYJSPHBIX COEIMHEHHI: MOHOMEp, IMOJIUMED,
3JIEMEHTapHOE 3BEHO, CTENIEHb MOJUMEPU3ALINH.

Crioco0bI MOTy4eHUS MTOJIMMEPOB: PEAKIIUHU TIOJTUMEPU3AINH U TIOJTUKOHICHCAIUH.

buornonumeps! 1 X OHOJIOTHYECKast POJIb.

[Tnactmaccel. TepMoruractel W peaktoruiactel. [lpencraBurenu miaacTMace U 00JIacTH HMX
npumeHeHus. Bonokna. [Ipupoanple ()KUBOTHOTO W PACTUTEIHHOTO MPOUCXOXKICHUS) M XUMHUYECKUE
(MCKYCCTBEHHBIE M CHHTETUYECKHE) BOJIOKHA.

[IpencraBuTeny BOJOKOH M 00JIACTH UX IPUMEHEHHUS.

Heoprannueckue noamMepsl Kak BEIIECTB aTOMHOU CTPYKTYPBI.

Hemoncmpayuu. Konnexkuus nnactmace. Komnekuus BojgokoH. Moaenu ctpyktyp 6enka u JJHK.
Komnekius HeopraHU4eCKUX MOJIUMEPOB (MUHEPAIOB M TOpHBIX Mopox). [lomydenue miaacTudeckoit
Cephl.

Bua nesiTeJIbHOCTH y4alMXcs

N3yuenne mnoHATHH XuUMHM noiauMepoB. (CpaBHEHHME peakUud MNOJIUMEpHU3aUUUd U
IMOJTMKOHICHCAIIHH.

XapakTepucTuKa OMOIIOIMMEPOB U UX POJIH.

XapakTepucTUKa TUTaCTMAcC, WX KIacCH(UKAIUs, W3YYCHHE TPEICTaBUTENIeH u o0nactu
MPUMEHEHHUS JIaCTMAcC. XapaKTepUCTUKA BOJIOKOH, UX KJIacCU(UKALIKA, U3YYCHUE MTPEeICTaBUTENEH U
o0yacTd TpUMEHEHUs BOJOKOH. OmnHcaHWe HEOPraHWMYECKUX IMOJUMEPOB, WX KiaccU(UKaIus,
W3YYCHUE TPEICTAaBUTENICH U 00JIaCTH IPUMEHEHUS TIOJTMMEPOB.

Ypok (yacer)

36-37(2)

Tema ypoka

CMmecH, UX COCTaB U CIIOCOOBI pa3IeTeHUs

Copaepxxanue ypoka

[TonsiTHEe 0 cMeCH KaK CHUCTEME, COCTOAIIEH U3 Pa3TUYHBIX XUMUYECKIX BEIIECTB.

Knaccudukanus cmeceil mo BH3yalbHBIM IpU3HAKaM (FOMO— U TETEPOreHHbIE CMECH) U
arperaTHOMy COCTOSIHUIO (TBEp/IbIe, )KUJIKHE U Ta3000pa3HbIe CMECH).

CocraB cMmeceii: maccoBasi U 00beMHast 10T KOMIIOHEHTA CMECH.

CrniocoOsbI pa3eneHus CMECei.

Jemoncmpayus. I3ydenne TUCTUIUIAPOBAHHON BOBI.

OuncTka cMecH KPUCTAIUIOB JUXpOMaTa U IepMaHTaHaTa Kajusl.

Jlabopamopnvie onvimei. 7.BpimapuBaHue pacTBopa moBapeHHOM conu. PunbTpoBaHue
rereporeHHo cMmecu. OTCTamBaHHE KaK CIOCOO pa3feNieHus cMecel JeKaHTalHuel M C TOMOIIBIO
JIEITUTEIBHON BOPOHKHU.

Buj nesiTeJIbHOCTH y4aluXxcsi

XapakTepucTHKa CMeCH KaK CHUCTeMBI BemiecTB. VX Kiaccu@UKaius W OTpakeHHWE COCTaBa C
MOMOIIHI0 HAX0XKIEHUSI 00BEMHON MIJIM MAaCCOBOM JOJIH KOMIIOHEHTAa CMECH.

Ornrcanne crmocoO0B pa3ieNIeHUs CMECEH.

BrinonHnenue 1eMOHCTPAIIMOHHOTO XUMUYECKOTO IKCIIEPUMEHTA.

BrimontHeHne  1abopaTopHOTO  IKCIIEPUMEHTa C  COOJIIOJICHHEM TEXHHKH O€30MacHOCTH,
HaOII0/IeHUE 32 HUM, OIICHKA Pe3yJIbTaTOB HAOIIOACHHS U UX UHTEPIpETaIHs.

Ypok (4acer)
38-39(2)
Tema ypoka



JucniepcHble CHCTEMBI

Conep:kanue ypoka

IlonsiTHE TUCTIEPCHON CUCTEMBI.

Knaccudukanus aucnepcHbIX cHCTEM IO pa3MepaM AucrnepcHo (a3pl U arperaTHOMY
COCTOSIHUIO AMCIIEPCUOHHOM CPeJIbl M TUCTIEPCHOM (pa3bl.

3HaueHUEe JUCHEPCHBIX CHUCTEM B MPHUPOJAE, MPOMBIIUIEHHOCTH M IOBCEJIHEBHON >KU3HU
YeJI0BEKa.

['pyOonucniepcHble cuCTeMbl W UX KIacCHpHUKanus (CyCIeH3UH, SMYJIbCUH, adPO30JIH).
[TprMeHeHne YTHX CUCTEM B TEXHHUKE U OBITY.

TonkoaucnepcHble (KOJIOMAHBIE) CUCTEMBI, UX Kiaccupukauus (301u u renu). Koarynsus.
Cunepesuc.

Hemoncmpayuu. OOGpa3pl pa3IuyHbIX AUCIIEPCHBIX CUCTEM: AMYJIbCUH, CYCIIEH3HH, a3pPO30JIH,
TeJIN U 30JIH.

[Tomydyenue KouIOMIHOTO pacTBOpa U3 xyopuaa xenesa (I11).

Koaryssnus noiay4eHHOro pacTsopa.

Oddext Tunnans.

Jlabopamopuvie onvimul. 8.O3HaKOMIICHUE C AUCTIEPCHBIMUA CUCTEMaMH.

Bua nesiTeJibHOCTH y4ammuxcst

XapakTepuCTUKa pa3IMYHbIX THUIOB JUCIEPCHBIX CHCTEM HAa OCHOBE arperaTHOro COCTOSIHUS
JTUCTIEPCHOM (a3bl U AUCTIEPCHOHHOM Cpeibl.

W3ydeHue poiau pa3aIudHbIX TUIIOB IUCHEPCHBIX CUCTEM B KU3HU IIPUPO/BI U OOILECTBA.

Ypok (4acer)

40(1)

Tema ypoka

[ToBTOpenue u 06061eHue no Teme «CTpoeHne aToMa U BEIIeCTBa»

Coaep:xanue ypoka

CtpoeHue aToMa U CTPOEHUE BELIECTBA.

CraHoBIIeHHE, CYIIHOCTh M PAa3BUTHUE BAKHEUILIMX TEOPUU XUMHH: MEPUOAUYECKOTO 3aKOHA U
TEOPUH XUMHUECKOTO CTPOCHHUSI.

Knaccudukanus opraHMuecKuX ¥ HEOPraHMUECKUX BEIECTB.

Buj nesiteJibHOCTH ydammxcst

O0600111eHre OCHOBHBIX CBEJCHHI 110 KOHKPETHOI MpobiaemMaThKe, BbIZICIEHUE U XapaKTepUCTUKA
BaXKHEUIITNX IMOHATHH, 3aKOHOB U TCOPUU.

Ypok (yacer)

41(1)

Tema ypoka

KonrtponsHas pabora 2

Conep:xanue ypoka

CtpoeHue aToMa U BEIIeCcTBa

Buj nesTeJbHOCTH y4aIuXxcst

OreHka COOCTBEHHBIX JTOCTHKEHUH.

AHanmu3 pe3ynbTaTOB KOHTPOJIBHOW pabOTHl M TMOCTPOCHHE IYTEH TOCTHKEHHUS >KEIIaeMOT0
YPOBHSI YCIIEIITHOCTH.

Xumnueckue peakuuu (13 4)

Ypoxk (4acekr)

42-43(2)

Tema ypoka

XUMHYECKHE peaklMy U UX KilaccupuKauus

Copepxanue ypoka

XuMHuyeckne PCAKIMK WKW XUMHUUYCCKHUE ABJICHUA, UX OTIUYUA OT q)HSI/I‘IeCKI/IX SIBJICHUU.
Peakiinu 6e3 M3MEHEHHUs1 COCTaBa BEIIECTB: AJUIOTPONMU3ALUN U U30MEPU3aIIIH.



Peaknuu, waymue ¢ W3MEHEHHEM YHCIa M COCTaBa BEIIECTB, COCOUHEHUS, PA3JIOKCHUS,
3aMelleHns, oOMeHa.

Peakmun, mpoTekaromye ¢ BhIACISHUEM HIIA OTJIONICHHEM TEIUIOTHL: 9K30-U YHAOTEPMUUYECKUE.

Hpyrue npusHaku kiaccupUKalUd XUMHUYECKUX DPEaKIHMi Ha MpUMepe CHUHTEe3a OKCHAA Cepbl
(VI): wu3MeHeHHWE CTeneHed OKHUCICHHS JJEMEHTOB, OOpa3yIoOlIMX BEHIECTBAa, HCIOJIb30BaHUE
KaTajan3aTopa, arperaTHOE COCTOSIHUE BEILIECTB, HAMpaBJIeHUE MPOLIECCOB.

Hemoncmpayuu. Tomyuenue 6enoro docdopa.

I'openue docdhopa u pactBoperue okcuaa gocdopa (V) B Bojze.

[Tonyuenue u paznoxxenue rugpokcua meau (1I).

B3anMopeiicTBue xenesa ¢ pactBopom cyiabdara menu (II).

OnbIThl, WUTIOCTpUpYIOIIHE TmpaBwio bepromse, — oOpa3oBaHue ocajka, rasa Wi ciaaboro
JIEKTPOJIUTA.

Buj nesTebHOCTH y4aIMXcst

CpaBHeHue xuMudeckux U ¢usznueckux spieHuil. Knaccupukanus peakuuu mo pasidyHbIM
OCHOBAHUSIM.

AprymMeHTHpOBaHHAs XapaKTEPUCTUKA KXKIOTO TUIA U BUIa XUMHUUECKUX PEaKIIUU.

BrIimonmHeHue TeMOHCTPAITMOHHOTO XUMAYECKOTO SKCIICPUMEHTA.

Habmtoienue u onucanue ero.

Ypok (yachi)

44-45(2)

Tema ypoka

CKOopOoCTbh XMMHUYECKOH peakluu

Coaep:xanue ypoka

IlonsiTHE O CKOPOCTH XUMHYECKOW pEaKINH.

['oMOreHHbI€ U r€TEPOreHHbIE PEAKIINH.

3aBUCUMOCTh CKOPOCTHM XMMHUYECKOM pEakUMH OT MPUPOJAbl PEarupyrolux BeLIECTB, HX
KOHLEHTpaLUH.

3aBUCHUMOCTh CKOPOCTH peakiuu ot Temrepatypsl. [Ipasuno Bant-T'odda.

3aBUCHUMOCTh CKOPOCTH pEaKIMM OT IUJIOAAN CONPUKOCHOBEHUS BELIECTB W HaIUYUs
KaTajan3aTopa.

Jemoncmpayuu. 3aBUCHMOCTb CKOPOCTM peakLMHW OT TNPUPOJbl BEIIECTB Ha IpUMEpE
B3aMMOJECHCTBYUSl PAcCTBOPOB pA3IUYHBIX KHCJIOT OJMHAKOBOM KOHILIEHTPALIMM C OUMHAKOBBIMU
rpaHyslaMd IIMHKa W B3aWMOJIEMCTBHME OJIMHAKOBBIX KYCOUKOB MarHusi, LIMHKA U Kejie3a C COJSTHOM
KHUCJIOTOM.

B3aumopeiictBue pactBopa CepHOM KHUCIOTHI C pacTBOpaMU THUOCYJb(aTa HATPHUS Pa3TUIHOU
KOHIIEHTpALUH.

B3aumoneiicTBue pacTBOpOB CEpHOM KHMCIOTHI M THOCYlIb(aTra HATpuUs MpH pa3IMUHBIX
TEMIIEPATYPaX.

Jlabopamopuvie onvimel. 1. Bausiaue temmeparypbl Ha CKOpocTh peakiuu okcuna meau (1) c
CEpPHOM KUCIIOTOM.

Paznoxenune nepokcuma Bojopoja ¢ moMolbio okcuaa Mapranua (IV), a Takxke kartanassl
CBIPOTO KapToders.

Buj gesiTeibHOCTH yYammuxcst

XapakTepuCcTUKa CKOPOCTH XMMHYECKON peakuuu U (HaKTOpOB €€ 3aBUCHUMOCTH OT MPHUPOJIBI
pearupyromux BeIeCTB, UX KOHUEHTpPAlUu, TeMIepaTyphl, IUIOMIAJd COINPUKOCHOBEHUS BEIECTB.
BrInonHeHne XUMHUYECKOro 3KCIIEpUMEHTa C MIOMOIIIBIO POJIHOTO A3bIKA U s3bIka XuMuK. Habmonenue
32 HUM U €r0 OIHCaHHUE.

Ypok (4acer)

46(1)

Tema ypoka

OO0paTUMOCTh XUMHUYECKHUX PEAKIIHA
Conep:xxanue ypoka

HeobpaTtumbie n 00paTuMble peakiuu.



CocTosiHME XMMHYECKOTO PAaBHOBECHS Il OOPATUMBIX PEaKIUi.

[Mpuntun  Jle-lllatense. CmemeHne XWMHUYECKOTO paBHOBECHS OOpaTUMBIX peakIuil B
XUMHUYECKOM MTPOU3BOJICTBE HA MPUMEPE CUHTE3a aMMHUAKA.

Jemoncmpayuu. OOpaTuMbple peakIMUd Ha NpuMepe MoiydeHus pomanHuga xene3a (III) wu
HAOJIOZCHUSI 32 CMEILIEHHUEM PABHOBECHS MO HMHTEHCUBHOCTH OKPAaCKM MPOJYKTa PEAKIUH MpHU
M3MEHEHUHU KOHIICHTPAIHN PEareHTOB U MPOJIYKTOB.

Buj nesiteJiIbHOCTH y4ammxcst

XapakTepucTUKa COCTOSHUS XUMUYECKOTO PABHOBECHS M CIIOCOOOB €r0 CMEIECHUSI.

OrnpezesieHre HaNpaBJICHUS] CMENICHUS XUMUYECKOrO PAaBHOBECHUS] NPU H3MEHEHUH YCIOBUU
MPOBEJICHUS 00PAaTUMOI XUMUYECKON PEaKIIHH.

BrinonnHeHue JEMOHCTPAIIMOHHOTO XMMHYECKOTO SKCIIEPUMEHTa, HAOIIOJACHHE 32 HUM M €ro
OTHCaHHUE.

Ypok (yacer)

47(1)

Tema ypoka

[IpakTuyeckas padora 3

Coaep:xanue ypoka

N3ydyeHne XuMHUECKUX peakiui

Buj nesATeJbHOCTH y4aluxcst

Knaccupukamuss XUMHYECKMX pEaKUUd M0 PAa3IUYHBIM OCHOBAHMSAM. XapaKTEPHCTHKA
(GakTOpOB, OT KOTOPBIX 3aBHCUT CKOpPOCTh HPOTEKAHHUS XMMHUYECKHX pEaKLUud, Ha KOHKPETHBIX
npumepax. llpoBemeHwe ¢ coOmroleHHMEM TPaBWI TEXHUKH OE30MACHOCTH  XMMHUYECKOTO
9KCHEPUMEHTa, HAOIIOJCHNE 32 HUM, OLIEHKA pe3yJbTaTOB HAaOIIOAEHUH, BBIBOJIBI M MHTEpIpeTalus
pe3ysbTaToB HAOIIOAEHUI Ha OCHOBE BBIBOJIOB.

Ypok (9achi)

48-49 (2)

Tema ypoka

OxkucnutenbHO-BocCcTaHOBUTENBHBIE peakiuu (OBP). Dnexrponu3

Copnepxanue ypoka

CreneHb OKUCIICHHSI U €€ OTIPe/IeTICHNE TI0 (OPMYIIe COSIHMHEHUSI.

[Tonsitue 06 OBP.

OKuCIUTENb U BOCCTAHOBHUTENb, OKHCICHHE U BOCCTAHOBIICHHE.

DJEeKTpOSIU3 PaCIUIaBOB M PACTBOPOB Ha MpUMeEpe XJIOpUIa HaTpHsl.

DIEKTPOTUTHYECKOE TIOTyICHUE ATFOMHHHS.

[TpakTHyeckoe NpUMEHEHHUE ANEKTPOIIH3a.

["apBaHOIUIACTHKA U TaJbBAHOCTETHSL.

Lemoncmpayuu. I'openne cepel kak OBP. Monens anexrponusepa.

Moienb 3IIEeKTPOU3HON BaHHBI IS TIOTYYEHUS aTFOMUHHS.

Jlabopamopnuie onvimul. 2.BpiTecHeHne Meu U3 pacTBopa cyibdara meau (II) xenezom.

Buj 1esiTeJIbHOCTH y4aluXxcs

XapakTepuCTUKA OKUCIUTEbHO-BOCCTAHOBUTENIBHBIX PEAKIMN KaK MpPOIECCOB, MPU KOTOPBIX
MU3MEHSIOTCSI CTETICHN OKHUCIICHUST aTOMOB.

XapakTepuCTUKa DIIEKTPOJIM3a KAaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO Ipolecca s
pacIIaBoOB M BOAHBIX PACTBOPOB AJIEKTPOJIHUTOB.

OnpezneneHne NPakTUYECKOT0 3HAUEHHS SIEKTPOIIH3a.

[IpoBeneHne XMMHUYECKOTO SKCIEPUMEHTAa C TIOMOIIBIO POJHOTO S3bIKA W SI3BIKA XHUMUH.
HabmioneHue 3a HUM M €ro OlucaHue.

Ypoxk (4acer)

50-51 (2)

Tema ypoka

XUMHYeCKHe HCTOYHUKN TOKA
Copepxanue ypoka



['asibBaHMYECKHE JJIEMEHTHI HAa IpUMeEpe JJeMeHTa BosbTra, MX YCTPOMCTBO U IMPUHLIUII
IECUCTBUSL.

YcerpoiicTBo OaTapeiiku Ha IpUMEPE CYXOro MIETOYHOTO dIIEMEHTA.

VY CTpOHUCTBO CBUHIIOBOT'O AKKYMYJISITOPA.

["anpBaHM3anus U AIEKTpodopes.

Jemoncmpayuu. Konnexuus 6arapeexk.

CBHHLIOBBII aKKyMYJISTOP.

BuneodparmenTs! u ciaiiipl o TeMe ypoka.

Buj nesiTeJibHOCTH y4aluxcst

XapakTepucTuKa XHMHYECKUX HCTOUYHHMKOB TOKA: TallbBAHUYECKUX JJIEMEHTOB, OaTapeek,
AKKyMYJISITOPOB, IPHOOPOB, MPE0OPa3yIOUINX XUMUIECKYIO SHEPTHIO B 3JIEKTPHUUECKYIO.

Ypok (4acer)

52(1)

Tema ypoka

[TpakTrueckas padota 4

Copepxxanue ypoka

COopka rabBaHMYECKOTO 2JIEMEHTA U UCIIBITAHUE €T0 JICHCTBUS.

Buj gesiTeJibHOCTH y4almxcst

[IpoBeneHne B COOTBETCTBUHU C IIPABHIIAMU TEXHUKH O€30MaCHOCTH (PU3NYECKOTO HKCIIEPUMEHTA,
HaOJII0JIEHUE 3a HHUM, OLIEHKa pE3yJbTaTOB HAOJIO/IEHUS, BBIBOJBl M HHTEpIpETalus pPe3yIbTaToB
HaOII0/IEHUI Ha OCHOBE BBIBOJIOB.

Ypok (yachi)

53(1)

Tema ypoka

[ToBTOpenue n 06061EeHne 10 TeMe « XMMUYECKHE PEaKLIUN»

Copepxxanue ypoka

XuMHUECKue peakiuu U ux kinaccupukanus. CKopocTh 1 00paTUMOCTh XMMUYECKUX PEaKIUil.
OBP.

OnexTponn3. XUMHUYECKHE UCTOYHUKHU TOKA.

Buj gesiTeibHOCTH y4almxcst

OO6o0011IeHNe OCHOBHBIX CBEICHMH IO MpOOJIEeMaTHKE TEMbl, BBIIEICHHE M XapaKTepUCTHKA
BaYKHEHIITNX IMMOHATHH, 3aKOHOB U TCOPUU TCMBI. HpI/IMCHCHI/Ie UX JJI pCHICHUA KOHKPCTHBIX SaI[aHI/If/'I.

Ypok (yacer)

54(1)

Tema ypoka

Konrponbnas pabora 3

Conep:xanue ypoka

XUMUYECKUE PeaKINU

Buj nesaTeJbHOCTH y4aIuxcst

OreHka COOCTBEHHBIX JTOCTHKEHUH.

AHanmu3 pe3ylnbTaToB KOHTPOJILHOW PabOThl M BHICTpaWBAaHUE IMYTEH JOCTIKEHUS KEJIaeMOTO
YPOBHSI YCIIEIITHOCTH.

YesoBek u ero 310poBbe(21 u)

Ypoxk (4acekr)

55-56(2)

Tema ypoka

CucreMaTHdecKkoe IOJIOKEHHE YeJIOBEKA B MHPE )KUBOTHBIX

Copepxanue ypoka

buonoruueckas kiaccupukanus 4eloBeKa.

[TpsiMOX0K€HNE U €ro BIMSIHUE HA CKEJET YelloBeKa. Pyka — oprad U MpoayKT Tpy/a.



PasButre uepena v roJIOBHOIO MO3ra 4eJIOBEKa.

IlepBast u BTOpast CUTHAJIBHBIE CHCTEMBI.

buoconnansHas npupoa 4esoBeka.

Hemoncmpayuu. Tabauipl, BUgeo(parMeHTsl U ciaiiipl o Teme ypoka. CKeseT uenoBekKa.

Myisx TOpca yenoBeka

Buj geATeJbHOCTH yYaluxcst

XapakTepucTUKa TAKCOHOMETPUM YEJIOBEKA M apryMEHTalUsl OTHECEHUs 4YeJIOBEKa K TOMY WJIU
MHOMY TaKCOHY B COOTBETCTBHMH C XapaKTEPHBIMU IIPU3HAKAMH JTaHHOT'O TAKCOHA.

CpaBHEHHE YeIOBEKa M 4eTOBEKOOOPa3HBIX 00€3bsH.

YcraHOBIIEHHE NTPUUMHHO-CIIEICTBEHHBIX CBS3€H MEXAY MPSIMOXOXKIEHUEM U OCOOEHHOCTIMU
CKEJICTa YEIIOBEKA.

AprymeHTanms Te3Huca, 4TO pyKa — 3TO OpraH M INPOAYKT TPyZAa, a YEIOBEK HE TOJIBKO
OMOJ0rNYECKOe, HO U coluabHOE cyliecTBo. CpaBHEHHUE NIEPBOIl U BTOPOI CUTHAJIBLHOW CUCTEM.

Ypok (4acer)

57-58(2)

Tema ypoka

['eneTuka yenoBeKka U METOJIbI €€ U3YyUEHUS

Conep:xanue ypoka

OCHOBHbIE NTOHATUSI T€HETUKH: HACJIEICTBEHHOCTh, U3MEHYUBOCTh, I'€H, XPOMOCOMBI, MYTallUH,
TCHOM, TeHOTHII, (DEHOTHII, JOMUHUPYIOIITUE U PEIICCCUBHBIC TIPU3HAKHY.

I'eHOM YenoBeKa U ero pacmmgpoBKa.

[IpakTHyeckoe 3HaUYCHHE U3YUEHUSI TEHOMA YEJIOBEKA.

MeToapl U3ydeHUsi TEHETUKU 4YeJIOBEeKa: FeHeallOTMYeCKUi, ONM3HEIOBbIN, IUTOTeHETHUECKUN.
['enernyeckue (HacieICTBEHHBIE) 3a00JI€BaHUS YETIOBEKA.

Hemoncmpayuu. Tabnuipl, BuaeohparMeHThl U CIIal/Ibl IO TEME ypoKa.

Mopenb monexyisl JTHK.

Buj nesiteJibHOCTH y4ammxcst

OnpeneneHre BaXHEUIIINX MOHITUN T€HETUKHU.

XapakTepucTuka TE€HOMa 4YeJOBeKa U TMPAKTUYECKOrOo 3HAYEeHHS €ro pacuu@poBKH.
CpaBHUTENbHBIN aHATU3 METOA0B U3YUYEHHUsI TEHETUKHU YEJIOBEKA U UX PE3YJIbTATUBHOCTH.

Ypoxk (4acer)

59(1)

Tema ypoxka

[TpakTnueckas pabota 5

Copnepxanue ypoka

«Cozpnait mu1o pedeHKa»

Buj 1esiTeJIbHOCTH yYaluxcs

Ananus HCCIICOOBaHUA OOMHWHAHTHBIX MW PCHCCCHUBHBIX IIPU3HAKOB pOI[HTCJ'ICfI, IMPOrHO3
¢deHoTHna pedbeHka, KOHCTPYUPOBAHHE €ro MOpTpeTa.

Ypoxk (4acer)

60-61 (2)

Tema ypoka

®dusnkKa 4enoBeka

Copnepxanue ypoka

Ckener ¢ TOUKH 3peHHs] (PU3NUECKOro MOHITHSI O phluare.

KpoBooOparienue B cBeTe ruApOJUHAMUKH: MTYJIbC, KPOBSHOE JJaBJICHUE.

Huddys3us xkak ocHoBa (OPMUPOBAHUS MEPBUYHON M BTOPUYHOW MOYHM B IOYKAX, a TAKKE
ra3oo0MeHa B TKaHSX U JIETKHX.

TepMoperynsiiusi ¢ MOMOIIBI0 KOXHM IYyT€M TEIUIONPOBOJAHOCTH, KOHBEKLHH, H3IY4YEHUS U
MCIIApPEHNUS BOJBI.

DneKkTpoauHaMHUUecKasl IPUPoa Mepeiadl HEPBHBIX UMITYJIbCOB.

OnTnueckas cucreMa 3peHHusl.



AKycTHYecKas cUCTeMa CIIyXa U TOJI0CO00pa3oBaHue.

Jemoncmpayuu. Tabnuiel, BuneodparMeHTsl U CIANABI IO TEME YPOKa.

Mopenu rnasza, yxa, IO4YKH, HEPBHOW CHCTEMBI YEJIOBEKA, KOXKH.

Ckener yenoBeka.

W3mepenue mynbca, AaBJIE€HUs, OCTPOTHI 3pEHUs, TEMIIEPATYpPhI TEIA.

Buj nesiTeJIbHOCTH y4aluxcst

YcTaHOBIIEHHE 3aBHUCHMOCTH MEX]y CTPOCHHEM, BBIMONHICMON (yHKIWEH W (pusmdeckumu
3aKOHOMEPHOCTSIMA OPTraHOB U CUCTEMbI OPI'aHOB YEJIOBEKA.

Briienenne CTpyKTypHBIX €IUHHMI, TMOYeK (HeQpOH), JeTKux (albBeoJia), HEPBHOW CHUCTEMBI
(Heipon) u ap.

W3ydyenne  mpuOOpOB, TPUMEHSIEMBIX  JUII  W3MEPEHHS  BAKHEHIIMX  MapaMeTpoB
(GYHKIIMOHUPOBAHUSI OPTaHOB U CUCTEM OPraHOB UEJIOBEKa.

W3mepenue mynbca, 1aBJI€HUs, OCTPOTHI 3pEHUs, TEMIIEPATYPhI TEJIa YEIOBEKA.

Ypok (4acer)

62-63(2)

Tema ypoka

XuUMus 4yeI0BeKa

Copaepxxanue ypoka

XUMUYECKUI COCTaB Tella YeJIOBEeKa: JIEMEHTHI U BEIIECTBA, MX KiIacCU(UKALUS U 3HAYCHHE.

Bopna, ee pyakmu. Bomubiii 6ananc B opraHiu3Me 4eloBeKa.

MunepasnbHbIe BEIIECTBa U UX POJIb B XKU3HEACATEILHOCTH OpraHU3Ma YeloBeKa.

3a0oJieBaHus, CBSI3aHHbIE C HEJOCTATKOM WJIM U30BITKOM HEKOTOPBIX XMMHUYECKUX 3JIEMEHTOB B
OpraHU3Me YeIoBeKa.

Hemoncmpayuu. Tadnuipl, BuaeohparMeHThl U CIIAHIBI 10 TEME YPOKa.

Bua nesiTeJibHOCTH y4aluxcsi

KauecTBeHHass W KOJIMYECTBEHHAs] XapaKTEPUCTHKH XUMHUYECKHX DJJIEMEHTOB U BEIECTB,
oOpaszyrommx Teno 4venoBeka. Kiaccupukamust W OIpenesieHHe WX POJIH B IKHU3IHEACATEIHOCTH
OpraHu3Ma 4eioBeKa.

AHaIM3 IpUYUH U MOCIEICTBUN N30BITKA UM HEJOCTATKA OT/AEIbHBIX XUMUYECKUX 3JIEMEHTOB B
OpraHU3Me YeJI0BEKa.

Ypoxk (4acer)

64(1)

Tema ypoxka

BuTtamunbl

Copnepxanue ypoka

HcTopust OTKpHITHSI BATAMUHOB.

BuTtamuHbI kKak OMOJIOTHYECKN aKTUBHBIE BEIIECTBA.

bone3nu, BbI3BaHHBIE HEAOCTATKOM  MJIM  H30BITKOM  BUTAMHUHOB, —  aBUTAMHHO3bI,
TUIIOBUTAMHUHO3bI, TUIIEPBUTAMUHO3BL.

CyrouHass mnoOTpeOHOCTh 4YesnoBeka B BUTaMuHAX. OCHOBHblE (QYHKIUU BHUTAMUHOB, MX
KJaccupuKarus.

BonopactBopuMble BUTaMUHBI Ha ipuMepe BUutamuHa C.

’KupopacTBopuMble BUTAaMUHBI Ha TPUMEPE BUTAMHHA A.

Hemoncmpayuu. Tabmunpl, BuAeopparMeHTHl M claiasl Mo Teme ypoka. Komnekuus
BUTAaMUHHBIX IIPENapaToB.

Jlabopamopuvie onvimul. 1. V3ydeHne MHCTPYKIMM MO MPUMEHEHHIO alTEeUHBIX MpenaparoB
ButamMuHOB. Onpenenenue pH pactBopa Butamuna C.

Buj gesiTeJibHOCTH y4aluxcst

OnpezneneHre BUTAMUHOB Kak OMOJIOTHYECKU aKTHBHBIX BEIIECTB.

Knaccudukanmst BATaMUHOB.

XapakTepucTuka BOAOpacTBOpUMOro ButamMuHa C M )KUpPOpPacTBOPUMOIO BUTaMUHA A, a TaKkxke
MX HEIOCTaTKA.

N3yuenue nmpaBui 6€30MacHOro MPUMEHEHHsI BATAMHHOB.



Ypok (yacki)

65(1)

Tema ypoka

I'opmonsI

Conep:kanue ypoka

HepBHas u rymopaiibHast peryssiiuu IpoLeCcCOB KU3HEAEATENIbHOCTH OpraH1u3Ma.

["opMOHBI KaKk MPOJIYKThI, BEIpaOaThIBAEMBbIE JKEI€3aMH BHYTPEHHEN CEKpELUH.

Knaccugukanuss ropMOHOB TO JKele3aM, KOTOpbIE HX MNPOAYLHPYIOT, W 1O XUMHUYECKOU
IIPUPOJIE.

CBolicTBa TOPMOHOB.

WMHCynuH Kak TOPMOH O€JIKOBOM MPUPOIBL.

AJpeHaanH KaKk TOPMOH aMUHOKHUCIIOTHOM IPUPO/IBL.

CreponiHple TOPMOHBI HAa IPUMEPE OJIOBBIX.

['uniep— 1 runoyHKIUs jKene3 BHYTPEHHEH CeKpeLnu.

Hemoncmpayuu. Tabauibl, BUAeo(parMeHThl U CIIAibI 10 TEME ypOoKa.

Konnexkuust METUIIMHCKUX TOPMOHAJIBHBIX IPENapaToB.

buyperoBas 1 KCaHTOIIPOTEMHOBAs pEAaKLUU I IIperapaTa HHCYJINHA.

Buj gesiTeJibHOCTH y4almxcst

CpaBHeHuE HEPBHOU M T'yMOPaJIbHOW PETYJIALIUN IPOLECCOB KUZHEAEATEIIBHOCTH OPraHu3Ma.

Knaccugukamusi ropMOHOB TIO JKele3aM, KOTOpPBIE HX MPOAYIUPYIOT, M MO XUMHYECKOH
IIPUPOJIE.

XapakTepucTUKa UHCYJIMHA, aJJpeHaIHa U CTEPOUIHBIX TOPMOHOB, a TAK)XXE pe3yjbTara Tunep—
U rTUNno(yHKIMH XkKeJie3 BHYTPEHHEH ceKpelnu.

Ypok (yachi)

66(1)

Tema ypoka

JlexapcTBa

Copaepxxanue ypoka

Kpatkue cBeieHus 0 3apokJ1€HUH U pa3BUTUHU (PAPMaKOIOTHH.

Knaccugukanus naexkapcTBEHHBIX CPEICTB IO arperaTHOMY COCTOSIHUIO: JKHJKHE (pacTBOPBHI,
HACTOM, OTBapbl, MUKCTYPBI, SMYJIbCHH, CYCIIEH3UU U Jp.), TBEpAble (MOPOIIKH, TAOJETKH, MHUIIIOIH,
KarcyJibl), MTKUe (Ma3H, JUHUMEHTHI, 1aCThl, CBEYH).

AJKanongsl.

Bakuunel.

XUMHOTEpaneBTHUECKUE MpenapaTbl. AHTUOMOTHKY.

Hapkornueckue npenapartsl.

HapkomaHus 1 ee 1ociecTBys.

OnTuManbHbIN peXXUM MPUMEHEHUS JIEKAPCTBEHHBIX MPENapaToB.

Lemoncmpayuu. 1lopTpeTsl BBINAIOIIMXCS YYEHBIX, BHECIIMX 3HAYUTENBHBIM BKJIAJ] B
(bapMaKoJIOTHIO.

Tabnuubl, BugeodparMeHTsl 1 craiiibl 1o TeMe ypoka.

Konnexkuun nexapcTBeHHBIX (OpPM  pa3IMYHOrO arperarHoro cocrosiHus. Komnexkuuun
JIEKapCTBEHHBIX ()OPM Pa3IMYHOTO CHEKTpa JIeHCTBUA.

Jlabopamopuvie onvimui. 2.0npenenenue pH cpeasl pacTBopa acupuHa.

Buj neArebHOCTH yYaluxcs

VYcTaHoBieHUE pa3Inyuii Mex a1y XUMHUOTeparuei 1 (papmakoTepanuei.

[TepconuduiupoBanme JOCTHKEHUN ApEeBHEN, HOBOI 1 HOBEHIIICH MEIUIIHHEI.

Knaccudukanus gexkapcTBEHHBIX CPEJCTB.

XapakTepuCTUKa aJIKaJOUA0B, BAKI[MH, aHTUOHMOTHKOB.

AprymeHTanus naryoHbIX IOCIEACTBUNA HAPKOMAHHH.

N3yuenue nmpaBui 6€30MacHOr0 NPUMEHEHUS JIEKAPCTBEHHBIX CPEJICTB.

Ypoxk (4acer)



67-68(2)

Tema ypoka

310poBBIil 00pa3 )XU3HU

Conep:kanue ypoka

®u3nyecKue 370pOBbE U €r0 KPUTEPHUH.

[Icuxuueckoe 370pOBbE U €r0 KPUTEPUH.

HpaBcTBEeHHOE 310pOBBE U €70 KPUTEPHH.

Tpu OCHOBHBIE COCTABIAIOIIKE 30POBOTO 00pa3a >KM3HHU: PEXKHUM JHS, MPAaBUIHHOE MUTAHUE,
¢u3nueckas akTHBHOCTb U 3aHSATHE CIOPTOM.

@DakTophl, BIUSIOIIME Ha 3J0pPOBbE 4YEJIOBEKA: OKpYyXKarouas cpefa, NpoQrIaKTUYecKas
BaKIIMHALINS, CTPECCHI, BPEIHBIE IPUBBIUYKHU. AJIKOTOJIU3M U €r0 MOCIEACTBUS.

Hapxomanus u ee nmociencTBusl.

Hemoncmpayuu. Tabmuipl, Buaeo()parMeHThl U CIIANABI 110 TEME YpOKa

Buj gesiTeJibHOCTH y4almuxcsi

XapakTtepucTuka (U3NYECKOT0, ICUXUYECKOTO, HPABCTBEHHOTO  3JI0POBbSI  YEJIOBEKa.
AprymeHTanus BBI0Opa ONTUMANIBbHBIX (DaKTOPOB 3/I0pPOBOT0 00pa3a >KU3HU.

[Toxa3 mpumepoB naryOHbIX MOCIEACTBUM TaAOAKOKYPEHHS, AJIKOT0JIM3Ma U HAPKOMaHHH.

Ypok (4acer)

69-70(2)

Tema ypoka

®du3zurka Ha ciryk0e 3/J0pOBbS YeTIOBEeKa

Copepxxanue ypoka

AHTpONIOMETpHUS: U3MEPEHUE JIMHBI U MAacChl Tejld, COUPOMETPUS U KU3HEHHAas E€MKOCThb
JIETKUX.

TennoBble U3MEPEHUS U TEILUIOTEPATIHSL.

N3mepeHne apTepruabHOTO J1aBJICHUS.

['unepToHus ¥ TUIIOTOHUSI.

VYapTpa3ByKoBas JMarHOCTHKA U TEPAIUS.

DneKTpoTepanus.

JlazepHas Tepanusi.

MarsuTHbIN pe30HAHC U peHTreHoiuarnocTrka. dmooporpadus.

Tomorpadusi.

Hemoncmpayuu. Tabnuipl, BUaAeoparMeHThl U ClIaii/bl IO TEME ypOKa.

Pocromep, MEIULIMHCKUE BECHI, CIIUPOMETP, PTYTHBINA U 3JIEKTPOHHBIM TEPMOMETPBI, TOHOMETPBI
Pa3JINYHBIX BUJIOB, Ja3epHas yKa3Ka.

Buj nesiteJIbHOCTH y4ammxcst

VYcraHoBIeHHE 3aBUCHMOCTH MEXAY HPUHLMIIOM JAeWcTBUA (uU3MUeckux mnpuOopoB AJis
AHTPOMOMETPHUH, TUATHOCTUKYU M TepPaHU U 00JacTIMU IPUMEHEHHSI B BaJICOJIOTUU U MEIUIIUHE.

[TpriMeHeHrne HEKOTOPBIX MPUOOPOB JUIsl OTAEIBHBIX aHTPOIIOMETPUUECKUX U3MEPEHUH.

W3yueHune mpaBuil TEXHUKH O€30HACHOCTH INpH paboTe ¢ mpubopamu, ColIep’KalluMHU PTYTh,
paboTaOUIMMHU 110 HANIPSHKEHUEM WJIM C UCIIOJIb30BAaHUEM PA3IMYHBIX BUJIOB U3ITYUECHHUS.

Ypok (4acer)

71(2)

Tema ypoka

[TpakTuyeckas pabdora 6

Conep:xxanue ypoka

OrneHka HHAMBUIYAIBHOTO YPOBHS 310POBbSI.

Buj 1esiTeJIbHOCTH y4alUXCs

OneHka HMHIUBUAYAJBHOIO YPOBHS 3/I0POBbS B YCJIOBHBIX €AMHHUIIAX W HX CPaBHEHHUE C
ATaJIOHOM. AHAJHM3 Pe3yabTaTOB COCTOSHHUS COOCTBEHHOTO 3[OPOBBS M MPHUYUH €r0 OTKIOHEHHS OT
HOpMBI. [Torck myTelt JOCTHKEHHS KeTaeMOro pe3ybTara.

Ypoxk (4acer)



72(1)

Tema ypoka

[TpakTuyeckas padora 7

Conep:kanue ypoka

Ornenka GMOJIOTHMYECKOTO BO3pACTa

Buj nesiTeJibHOCTH y4aluxcst

OneHka HMHIUBUIYAJIbHOTO OHOJOTMYECKOrO BO3pacTa B COOTBETCTBHHM C MPEIJIOKECHHOU
METOIUKOMH.

ComnocraBieHre pe3ylbTaTOB COOTBETCTBUS COOCTBEHHOTO OHOJIOTHUECKOTO BO3pacTa C
KaJICHJapHBIM BO3PACTOM.

Pacuer muzaekca crapeHuss W aHanu3 ero 3HaueHus. Onpexnenenue (pakTopoB oOpasza >KU3HH,
BIIUSIOUINX Ha OMOJIOTMYECKUI BO3pACT.

Ypok (yacer)

73(2)

Tema ypoka

[TpakTuyeckas padora 8

Coaep:xanue ypoka

OmnpeneneHyue CyTOYHOIO pallMoOHa MUTAHUS

Bua nesiTeJibHOCTH y4aluxcsi

Pacuer cyTouHOrO panuoHa NuTaHus 3a OJWH (BUEpPALTHUMN ) IEHb, UCIIOIB3YsI COOTBETCTBYIOIINE
TaOJIMIBI XUMHUYECKOT'O COCTaBa U KaJOPUITHOCTU MPOAYKTOB MUTAHHUS.

CpaBHeHI/Ie JAaHHBIX PACUCTHOI'0 CYTOYHOI'O MHUINCBOTO palnuMoOHa C HOPMATUBOM, aHAJIU3 HX
COOTBETCTBHUSI.

CocraBiieHre ONTHUMAIBHOIO COCTaBa CYTOYHOIO MHUIIEBOrO pallMOHAa HAa Yy4eOHBIH JE€Hb B
COOTBETCTBUH C HOPMaTHUBaMHU.

Ypok (4acer)

74(1)

Tema ypoka

[ToBTOpenue n o6o61eHne 1Mo Teme «HenoBeK U ero 370pOBbE»

Conep:xanue ypoka

®dusmka, XUMUsl U OUOJIOTHs YeloBeKa. bronornyeckn akTUBHBIE BeELIeCTBA. 3/10pOBBINH 00pa3
KHU3HU.

Buj 1esiTeJIbHOCTH y4aluxcst

O00011eHNEe OCHOBHBIX CBEJCHHUH IO MPOOJIEMaTHUKE TEMbl, BBIACICHHE U XapaKTepUCTUKA
Ba)XHEHIINX MOHATHH, 3aKOHOB U TEOPUHU TeMbl. VX MpuMeHeHue A1 pelIeHus] KOHKPETHBIX 3aaHui.

Ypoxk (4acer)

75(1)

Tema ypoxka

KonTponbhas padota 4

Copnepxanue ypoka

UenoBek U €ro 310pOBbE.

Buj nesiTeJIbHOCTH y4aluXxcsi

O1eHka cOOCTBEHHBIX JOCTHKEHHUIA.

AHanu3 pe3ynbTaTOB KOHTPOJBHON pa0bOThI M BBICTpaWBaHHE MYyTEH JOCTHKEHHS >KETaeMOro
YPOBHSI YCIIEINHOCTH.

CoBpeMeHHOE ecTeCTBO3ZHAHME HA CJIyxK0e YesoBeka (23 4)

Ypok (yackr)

76-77(2)

Tema ypoka

DJIeMEHTAapHBI JIK 3JIEMEHTapHbIEC YaCTHUIIbI?



Copnepxanue ypoka

[TonsiTne 0 pu3HKE BHICOKUX SHEPTHIA.

JIMHENHBIN yCKOPUTENb JIEMEHTAPHBIX YaCTHULl, aAPOHHBIN KOJUIANIED.

[lenenune aTOMHOrO sA/1pa: IPOTOHBI, HEUTPOHBI.

@yHIaMEHTAJIbHbIE YaCTULIBI: JIEITOHBI U KBAPKU.

dotoHsl. b030HEI. AHTHYACTHLILL.

Hemoncmpayuu. Tabmuipl, BugeodparMeHTsl U craiipl no reme ypoka. [loprper k. Uensuka.
Buj nesiteJIbHOCTH y4almuxcst

Omnpenenenue npeaMera U3ydeHus GU3NKNA BBICOKUX YHEPTUH.

Knaccudukanus ¢pyHraMeHTaNnbHBIX 3JIEMEHTAPHBIX YACTHI] U UX B3aUMOJICHCTBUSI.
VYcTaHOoBIIEHNE aHATIOTUN MEX]ly YAaCTULIAMHM U aHTUYACTULIAMHU.

[Iporuo3 najapHEUIINX MMyTEW UCCIIEIOBAaHUS MaTEPHUH.

Ypok (yacer)

78-79 (2)

Tema ypoka

bonpuioi agpoHHBIN KOUIalep

Coaep:xanue ypoka

MoHnTax 1 ycTaHOBKa OOJIBIIOTO aJpOHHOIO KoJUIaiaepa.

[TpuHUMD AEWCTBUS KOJUTAAEpa.

IIpoucxoxnenue maccel. bo3on Xurrca.

[Ipoucxoxnaenue BeeneHHo.

AHTUMUD.

Hemoncmpayuu. Tabnuupl, BugeodparMenTsl u cnaiiasl no teme ypoka.lloprpers I1. Xurrca,
JI. M. JIegepmana.

Buj nesiteJibHOCTH y4ammxcst

Ornucanue ycTpoiicTBa U MPUHIMIIOB PabOTHI OOJIBILIOTO aIPOHHOTO KoJIIaiiaepa.

AprymeHTanusi 6€30MacHOCTH €r0 padOThI ISl OKPYKAIOIIETO MHUPA.

KonkpeTruzanusi HaydHBIX 3a7a4, KOTOpPBIE PEMIAIOTCS C MOMOIIbI OONBLIOT0 aJAPOHHOTO
KoJIIaniepa.

Ypok (yacei)

80-81 (2)

Tema ypoka

ATOMHasl JHEpreTuKa

Copaepxxanue ypoka

[TosryueHune 371€KTpUUECKOr0 TOKa C MIOMOIIBIO 3JIEKTPOreHepaTopa.

TpagunuonHas (TUIPO-, TEIJIO— U ATOMHbIE 3JIEKTPOCTAHIIMHN ) U HETPAJUIIMOHHAs YHEPreTHKA.

OcHOBHBIE IOHATHS ATOMHOM 3HEPreTUKH. PaqnoakTUBHOCTD. SInepHble peakiuu.

ATOMHasl CTaHIIUS ¥ IPUHIUN €€ paboThl.

ADC Ha ObICTpBIX HEHTpPOHAX.

Panuousoronnsie TepmosniekTpuueckue renepatopsl (PUTEI'n), npuHImun ux neicTaus.

Ob6nacTu npUMEeHEeHHs: aTOMHON YHEPTreTHKH.

IlepcnexkTHBBI HCIIOIB30BAHNS ATOMHOM YHEPIEeTUKH MOCIe KpynHenmmx apapun Ha ADC.

Hemoncmpayuu. Tabmuisl, BuneopparMeHTsl U ciaiiel mo reme ypoka. [loprperst M. @apanes,
A. A. bexkepens, M. Cxnonosckoit-Kropu, JI. Meiitaepa, O. ['aHH.

Buj nesiTeJbHOCTH y4aluxcst

Onucanue npuHIMNa paboThl 3JIEKTPOreHEpaToOpa Ha OCHOBE MOHATHI 00 AJIEKTPUYECKOM TOKE
Y 3JIEKTPOMArHUTHON MHAYKLUH.

Knaccudukanus snekTpocTaHinii B 3aBUCUMOCTH OT UCTOUYHUKA SHEPTUU.

[Tepconn¢ukarus HICTOPUN CTAHOBJICHUS aTOMHON SHEPTreTHKH.

XapaxTepuctuka npuauuna padorst ADC.

AprymMmeHTanus He00X0IMMOCTH MCIIOIb30BaHUS U PA3BUTHUS ATOMHOM SHEPTeTUKH.

Ypoxk (4acer)



82(1)

Tema ypoka

[TpakTuyeckas padora 9

Conep:kanue ypoka

M3y4eHue sBICHUS 3JICKTPOMArHUTHON HHIYKIIHH.

Buj 1esiTeJIbHOCTH y4aIHXCS

COopKa 2IeKTPUYECKON e .

HccnenoBanue sIBICHHS 3JCKTPOMATHUTHOW HMHAYKIWHU. [lodydyeHue WHIYKIIMOHHOTO TOKA.
BrinonHenue skcriepruMeHTa U aHaJIu3 BHIBOJIOB.

Ypok (4acer)

83-84(2)

Tema ypoka

[TponoBoabcTBEHHAs Mpo0IeMa U IyTH €€ peIeHUs

Copnepxanue ypoka

I'eorpadus ronosa u ero NpUYMHEI.

OcHOBHbIE HaNpaBJICHUS PELIEHUs IPOIOBOJIBLCTBEHHON TPOOIIEMBI:

— MCIIOJIb30BaHME XMMMYECKMX BeIIeCTB (yAOOpEHMi, pEryisaTopoB pocTpa, (HepoMOHOB,
MEeCTULIU/IOB, PETICIIIICHTOB);

— CO3JJaHME UCKYCCTBEHHBIX IPOAYKTOB TUTAHUS;

— CO3JJaHHE BBICOKOIIPOM3BOAUTEIBHBIX COPTOB PACTEHUI U TIOPOJ )KUBOTHBIX.

Hemoncmpayuu. Tabmuipl, BUAEO(GpParMeHThI U CIIARABI 110 TEME YPOKa.

Buj 1esiTeJIbHOCTH y4aluXxcs

Ananu3 reorpagpuu rosona. XapakTEpUCTHKA COBPEMEHHBIX HAINPABICHUM  pelleHHs
IIPOJIOBOJILCTBEHHON IPOOJIEMBI.

Ypok (9achi)

85-87(3)

Tema ypoka

buorexHonorus

Copnepxanue ypoka

[TonsiTe OMOTEXHOJIOIMM KakK MPOU3BOAMTEIBLHOM CHIIBI OOIIECTBA, UCIHOJIB3YIOIIEH KHUBBIC
OpraHu3Mbl U OMOJIOTHYECKUE MPOLIECCHl B IIPOU3BO/ICTBE.

Tpu sTana craHOBIIEHUS U Pa3BUTHsI OMOTEXHOJIOTUN: PAHHSS, HOBAasl U HOBEHIIAs.

I'enHas nHxeHepus.

['enHOMOIM(DULIMPOBAHHBIE OPTaHU3MbI U TPAHCTEHHBIE TPOIYKTHI.

Knerounas unxxenepusi. KnonupoBanue. SMOpHOHAIBHBIE U CTBOJIOBBIE KIETKH.

buonornueckass HMHKEHEpUs KaK METOJ HCIOJIb30BaHUS MHUKPOOPTaHW3MOB B KayeCTBE
O6MOpPEaKTOPOB JUIsl MOTYYEHUS IPOMBIIITIEHHON npoaykinu. OCHOBHBIE HalpaBJIEHUS UCIIOIb30BAHUS
(dbepMeHTaTUBHBIX IporeccoB. MMMoOUIN30BaHHbIE (DEPMEHTHI.

Hemoncmpayuu. Tadbmuipl, BUAEO(GPArMeHTHI U CIIANABI 110 TEME YPOKa.

Buj nesiTeJIbHOCTH y4aluxcs

XapakTepucTuka OMOTEXHOIOTUH, T€HHOM, KIIETOYHOH U OMOJIOTHYEeCKON HHKEHEPHH.

AprymeHTanus cCBoei TOUKU 3pEHHS Ha UCII0JIb30BaHNE TPAHCTE€HHON MPOAYKLNUY B TUTAHUH.

IIpuMeHeHne CTBOIOBBIX KIETOK B MEIULIUHE.

Ypoxk (4acekr)

88(1)

Tema ypoka

Hanorexnosmoruu

Copepxanue ypoka

[ToHsITHE O HAHOTEXHOJIOTUHU KaK YIPABIIEMOM CUHTE3€ MOJIEKYISPHBIX CTPYKTYP.
JIBa moaxo/1a B HAHOTEXHOJIOTUHU: «CBEPXY BHU3» U «CHU3Y BBEPX)».
MonekynsapHbIi CHHTE3 U caMOCOOpKa.

Hanockonmnueckoe BrIpaliiBaHue KPUCTAIIJIOB U TOJTUMEPHU3AITHSL.



VYraeponHbeie HAHOTPYOKH.

Buj 1esiTeJIbHOCTH YUAIHXCS

OmnpeneneHre HAHOTEXHOJOTHHM KaK MHTETPUPOBAHHOTO HAINpaBJICHUS B COBPEMEHHOW HayKe U
HPOU3BOJICTBE.

CpaBHEHHE IBYX TOJX0/I0B, UCIIOIB3YEMbIX B HAHOTEXHOJIOTHSIX.

XapakTepucTHKa OTJEIbHBIX METOJOB HAHOTEXHOJIOTHH.

Br16op Tembl st cOOOIIEHUs] B COOTBETCTBUU CO CBOMMH MPEANOYTEHHUSIMH, UCIIOIb30BaHHUE
Pa3IUYHBIX UCTOYHUKOB HH(OPMALIUH ISl €€ PACKPBITHS, HOATOTOBKA MPE3CHTALNH.

Ypok (yacer)

89-90(2)

Tema ypoka

["Opr30HTHI IPUMEHEHHS] HAHOTEXHOJIOTUH (ydeHHUeCcKasi KOH(EpeHIus)

Conep:kanue ypoka

Hcnonp3oBaHne HAHOTESXHOJIOTHH B Pa3JIMIHBIX O6HaCT$IX HAayKM W TCXHUKHU: SHCPICTUKC,
JIEKTPOHUKE, MEIULIMHE, aBHAIIMU U KOCMOHABTHKE, CEIbCKOM XO3SIHCTBE, SKOJIOTHH, ONTHKE.

Buj nesiteJibHOCTH ydammxcst

CoBepilleHCTBOBaHME  JMYHOM  HMH(OPMALMOHHO-KOMMYHHMKATUBHOW  KOMIIETEHTHOCTH B
MponecCe BLICTYIICHU A, Y4aCTUC B JUCKYCCHUHU 10 UTOT'aM 3TOI'O BBICTYIIJICHHA.

OObeKkTHBHAS OLIEHKA CBOEH J1eATEIbHOCTH.

Ypok (9achi)

91-92(2)

Tema ypoka

®dusznka u ObIT

Coaep:xanue ypoka

HarpeBarenbHble U OCBETUTEIbHBbIE NPUOOPBL. Pa3HOBMIHOCTM  JaMIl:  HaKaJMBaHWUA,
raJIOr€HHbIE, TIOMUHECIIEHTHbIE, CBETOIUOAHBIE.

MuxkpooaHoBast neus (CBY-nieub) u NpUHLKUIT €€ pabOTHI.

Kunkokpucramnyeckrue 3KpaHbl U TUCIUIEH, UX YCTPOUCTBO.

ONEKTPOHHBIN TEPMOMETD.

JlomanrHue poOoTHl.

Paguonepenatunkn M paauonpueMHUKH. [IpuHIMIManpHOE yCTPOMCTBO TelneBU3Opa U
TEJIEBUICHUS.

CnyTHMKOBAs ¥ COTOBAsl CBA3b.

Hemoncmpayuu. Tabnuipl, BUaA€oGparMeHTsl U Claifbl IO TEME ypoKa.

Buj nesiTeJbHOCTH y4almuxcst

XapakTepHucTUKa €CTECTBEHHO-HAYYHbBIX 3aKOHOB U 3aKOHOMEPHOCTEH, MOJOKEHHBIX B OCHOBY
JeMCTBUS Pa3TUUHBIX OBITOBBIX JEKTPHUUECKUX MPUOOPOB U MPUHIIMUIIOB UX pabOTHI.

[IporHo3 OCHOBHBIX HamNpaBICHUN pa3BUTHS JOMAIIHEd pPOOOTOTEXHUKH, TEIEBUACHUS,
CIIyTHUKOBOM U COTOBOH CBS3H.

AprymeHTanusi HEOOXOAMMOCTH HCIIOJIb30BaHUSA B OBITY 3HeprocOeperarommx ObITOBBIX
npubOpoB.

W3ydenue npaBuil 6€30MaCHOCTH MPHU UCIIOIb30BAaHUH OBITOBBIX JIEKTPUUYECKUX TPHUOOPOB.

Ypok (4acer)

93-94(2)

Tema ypoka

XuMmus u ObIT

Conep:xxanue ypoka

Moromuye 1 4YUCTAIIUE CPEACTBA.

[ToBepxHocTHO-akTHBHBIE BemiecTBa (IIAB). OrGenuBarenu: XuMUYeCKUe U ONTHYECKHE.
WMHcekTnuas! — cpeacTBa st 00pbObl ¢ HACEKOMBIMHU.

XVMHYECKUE CPeACTBA TUTHEHBI 1 KOCMETUKH.

[TumeBslie 106aBKH, UX MApPKUPOBKA.



Buj nesTeIbHOCTH y4aluxcst

XapaKkTepuCTUKa €CTECTBEHHO-HAYYHBIX 3aKOHOB M 3aKOHOMEPHOCTEH, TIOJIOKEHHBIX B OCHOBY
JNEHCTBUS PA3TUYHBIX MOIOIIUX U YHCTAILIUX CPEICTB, MHCEKTHUIIUIOB, XHMHUECKUX CPEACTB THTHUEHBI
U KOCMETHKH.

AHanM3 OJTHKETOK pa3jMYHbIX WHIIEBBIX MPOAYKTOB HA TMpPEAMET WX Oe30MacHOro u
JIO3UPOBAHHOTO UCTIOJIH30BAHUSI.

AprymMeHTanusi CBOEro BhIOOpa MPH HCIIOJIB30BAHUH TOW WJIM MHOW XMMHUYECKOW MPOIYKIUU B
OBITY.

Ypok (yacer)

95(1)

Tema ypoka

Cunepreruka

Conep:kanue ypoka

[ToHsiTHE O CUHEPTETUKE U CAMOOPraHU3aLUU OTKPBITBIX CUCTEM.

OO61re TPUHLUIIBI CHHEPTeTHKU.

Touka OudypKauu U aTTpaKT.

Pounb cunepreTuky A u3ydeHus MPUPOIHBIX U COLUATBHBIX SIBICHUH.

CTpyKTypHpOBaHHE MAaTEPUAIBHOTO MUPA U €r0 U3yUEHHE CIIEHUaIbHBIMU pa3/ielaMu (PU3UKH.

@DopMBbI IBUKEHUS] MATEPHH.

Buj gesiTeJibHOCTH y4almuxcst

XapakTepucTuKa CHHEPTreTUKY U CAMOOPTaHU3AIHH CJI0KHOM CUCTEMBI.

PackppiTe 3HaueHUS CHHEPreTUKH JUIsl IO3HAHUS MAaTEpUAIbHOIO MHpPa U COLHUAIBHOIO
pa3BUTHUs 00IIECTBA.

CTpyKTypHpOBaHHE MaTEpUaIbHOTO MUPA U COOTHECEHHME €r0 YpPOBHEH C COOTBETCTBYIOIMMU
paznenaMu (U3HKH.

XapakTtepuctuka (GopM IBUKEHHS MaTePUH Ha KOHKPETHBIX IPUMEPaX.

Ypok (yachi)

96-97(2)

Tema ypoka

EcrecTBO3HAaHME U UCKYCCTBO

Copnepxanue ypoka

3070TO€ CEYeHHE U €ro HCMHOJb30BaHUE B MPOU3BEIACHUSIX aPXUTEKTYphl, IKUBOIHCH,
CKYJIBIITYPBI.

[TocnenoBarenbHOCT, PHOOHAUYH, €€ TPUMEHEHHUE B UCKYCCTBE.

PacnipocTpaHeHHOCTh MTpaBUiIa 30JI0TOTO CEUYEHUs U TocienoBaTeibHocTH PUbOHAY4M B KUBOU
IIPUPOJE.

bronuka u apxutekTypa.

B3anMOnIpOHNMKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.

Hemoncmpayuu. Tadbmuipl, BUAEO(GPArMEHTHI U CIIARABI 10 TEME YPOKa.

Jlabopamophuie onvimul. 1.1I3mepenne napaMeTpoB KUCTH PYKH.

Buj nesiTeJbHOCTH y4alMXxcst

[Touck mpumepoB MpaBuja 30J0TOTO CEUYEHUsS U mocienoBareabHocTH DubOoHau4yn B KUBOMU
IIPUPOLE.

Ornncanue ux.

YcTaHoBIIeHUE B3aMMOCBSI3U OMOHUKH U apXUTEKTYPHI.

OneHka B3aUMOCBSI3M €CTECTBEHHBIX HAYK U UCKYCCTBA M ONPENEIICHNUE POJIM 3TOW CBSI3H I UX
pa3BUTHS.

Ypoxk (4acer)

98(1)

Tema ypoka
[TpakTnueckas padbora 10
Copepxanue ypoka



W3yueHne 3010TOr0 CEYeHHsI Ha Pa3IMYHBIX 0OBEKTaX.

Buj neATeJbHOCTH yYaluXxcst

BrinonHeHue 3070TOro ceueHus 0Tpe3Ka, YepTexka 30JI0TOr0 TPEYToJbHUKA U IPSIMOYTOJbHUKA.
[Touck B MpOM3BEINCHUIX MCKYCCTBA MCIOJB30BAaHUA IPABUJIA 30JIOTOTO CEYCHMS U IpaBUJIa TPETEH.
[Toctpoenne kommo3uiu GoTorpaduu WiIK PUCYHKA C YIETOM MIpaBHUiIa TPETEH.

PesepBHoOe Bpems (4 1)
Y4yebGHO-MeTOAMYECKOE obecnevyeHue obpasoBaTenibLHOro npouecca

IIporpamma xypca ecrectBo3Hanust s 10—11 kiaccoB 001meo0pa3oBaTebHBIX YUPEIKICHUM
(aBropst O. C. I'abpuensn, C. A. Cnaakos).

YMK «EctecTBo3nanue. 10 kiace»

1. EcrectBo3nanue. 10 xmacc. VYuebnumk (aBtopel O. C.Tabpuensn, MW.T. Octpoymos,
H. C. IlypsimieBa, C. A. Cnaaxos, B. U. CuBornazos).

2. EcrectBo3nanue. 10 kimacc. Pabouast rerpans (aBTopsr O. C. 'abpuensa, C. A. Crnagkos).

3. EctrectBo3nanne. 10 kmacc. Meroanueckoe mocobue (aBropel  O. C. I'abpuenss,
C. A. Cnankos).

YMK «EctecTBo3nanue. 11 kiaace»

1. EcrectBo3nanue. 11 «kmacc. VYueOnuk (aBropsl O. C.T'abpuensn, HW.I. Octpoymos,
H. C. Ilypsimiea, C. A. Cnaaxos, B. U. CuBornazos).

2. EcrectBo3Hanue. 11 kimacc. Pabouast rerpans (aBTopsr O. C. 'abpuenss, C. A. Crnagkos).

3. EctrectBo3nanne. 11 kmacc. Meroauueckoe mocobue (aBropsl  O. C. I'abpuenss,
C. A. Cnankos).



