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IHosicHuTeIbHAS 3alIUCKA.
Pabouas nporpamma no EcrectBo3nanuto amns 11 kimacca paspaboTana Ha OCHOBE:
1. denepanbHOTO rocy1apcTBEHHOTO 00Pa30BATENBHOTO CTaHAAPTa OCHOBHOTO 00IIEro 00pa3oBaHus, MPEAbSIBISIEMbIX K Pe3yIbTaTaM OCBOCHHUS OCHOBHOM
obpazoBarenbHol nporpammbl (IIpukaz MunuctepcrBa obpazoanus u Hayku PD ot 17 mexabps 2010 r. Ne 1897 «O6 yrBepxkaeHuu (emepaibHOTO

roCy/IapCTBEHHOI0 00pa30BaTEIbHOIO CTAaHAApTa OCHOBHOIO OO0IIEro oOpa3oBaHUs» C M3MEHEHHSAMH M nonoiaHeHusmMu I[lpukazom MunoOpHayku
Poccuu ot 29 nexabps 2014 r. Ne 1644);

2. TpUMEPHON OCHOBHOI 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO 00miero oOpa3oBaHus, ono0peHHOW DenepanbHbIM Y4eOHO-METOAUYECKUM
o0beIMHEHHEM 10 001eMy 00pa3oBaHuio (poTokos ot 8 ampesst 2015 roma Ne 1/15) http://www.fgosreestr.ru/reestr;

3. ®denmepanbHOrO TMeEpeyHs Yy4YEOHUKOB, PEKOMEHIYEMBIX K HCIIONB30BaHUIO IMPH peAM3alid HMMEIONIMX TOCYJapCTBEHHYIO aKKpPEIUTAIHIO
00pa30BaTeNbHBIX IPOrpaMM HAyaJIbHOI'O OOIIEr0, OCHOBHOI'O OOIIEro, CpeHero odmero ooOpazoBaHus (yTB. IPUKAa30M MHUHHMCTEPCTBA 00pa30BaHUS U
Hayku P® ot 31 mapra 2014 r. Ne253. Yuebnuk EcrectBoznanue. bazossiit ypoBenb. 11 ki, O.C.I'abpuonsn, U.I'.Octpoymos, H.C.ITypsimesa, C.A.
Cnankos, B.1.CuBornazos [Ipoda, 2020.

4. OcHoBHOI 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoanust MAOY «Hoozanmckast COIy;

5. ABTOpCKOI1 mporpaMMbl OCHOBHOTO 00111ero o0pa3oBanus 1o ectecto3Hanuio O.C.I'abpuensin, C.A. CnaakoB “EcrectBoznanue. 10-11 knacc. Paboune
nporpammer”’. — M.: lpoda, 2014. O

6. yuebnoro mmana MAOY «Hoozanmckas COILll», Ha 2023 - 2024 y4eOHbIii o, ;

7. Tlonoxenus o pabdoueit nporpamme MAOY «Hoozaumckass COLL».

H3yuenue ecmecmeosnanus Ha CMynenu cpeonezo (noino2o) oouje2o obpazosanus Ha 6A3060M YPOBHe HANPABIEHO HA OOCMUMICEHUe CLeOVIOWUX Yeell:

1. popMupoBaHue CUCTEMBI HAYUHBIX 3HAHUH O TIPUPOJIE, €€ PyHTaMEHTAIBHBIX 3aKOHAX JIJIsl TOCTPOEHUS MPEACTABICHUS O COBPEMEHHOMN €CTECTBEHHOHAYYHOU
KapTHHE MHpa U METOAaX €CTECTBEHHBIX HAYK;

2. OBJIAACHUEC YMCHHUAMU NPUMCHATD IMOJTYYCHHBIC 3HAHUA IJIA 00BICHEHHUS ABJICHUN OKpYyXKaromero Mupa, KpHTH‘ICCKOﬁ OILICHKH U HUCIIOJIb30BaHUA
€CTeCTBEHHOHaY4YHOI nHpopmanmu, cogepxarieiics B CMU, pecypcax MHTepHeTa 1 HayyHO-NIOMYJISIPHOM JIUTEpaType; OCO3HAHHOTO ONpe/esieHHs] COOCTBEHHOM
MO3UIMH 110 OTHOIIEHHUIO K 00CYX/1aeMbIM B 00111eCTBE IpodieMaM HayKH;

3. pa3BUTHE UHTEIJIEKTYAIbHBIX, TBOPYECKHX CIIOCOOHOCTEN U KPUTHUECKOTO MBIIIUIEHHUS B X0JI€ MPOBEJCHNUS MPOCTEUIIINX UCCIIEIOBAaHUH, aHAIN3a ABJICHUH,
BOCHPUATHS U UHTEPIIPETALMN €CTECTBEHHOHAYYHOU HH(OpMAaLINK;

4. BocrinTaHue yOSKJCHHOCTH B BO3MOXHOCTH MO3HAHUS 3aKOHOB IPUPO/IbI U UCTIOIBb30BAHUS IOCTHKEHUH €CTECTBEHHBIX HAYK JUUIsl pa3BUTHS LIUBHIU3AIIH;
CTPEMIICHHA K 000CHOBAaHHOCTH BBICKA3bIBAEMOM IMO3UIHUH U YBAXXCHUS K MHCHUIO ONIITOHCHTA ITPU O6CY)K,ZIeHI/H/I HpO6J’IGM; OCO3HAHHOI'O OTHOIIIEHUA K BO3SMOXHOCTH
OTACHBIX IKOJIOTUYECKUX U ATUYECKHX MOCIIEACTBUM, CBA3aHHBIX C JOCTI)KEHUSIMH €CTECTBEHHBIX HaYK;

5. BIcIoaBp30BaHME €CTCCTBCHHOHAYYHBIX 3HAHUH B HOBCG)IHCBHOﬁ JKU3HU OJI1 obOecrieuennst 0€30MaCHOCTH KHUBHCACATCIIBHOCTH, OXPAaHbI 310POBbA, OKPY)KaIOH_[eﬁ
Cpellbl; PHEProCcOEpEKEHNUS.

B naHHOM Kypce ecTecTBO3HAHUS MPEACTaBICHbl BaXKHEUIIINE MOHATHUS, 3aKOHBI M TEOPUH YACTHBIX YU€OHBIX TUCIMILUIMH, KOTOphIe 0000IIEHBI B €CTECTBEHHO-HAYYHbIE
IIOHSTHSI, 3AKOHBI M TEOPUH, a TAK)KE BXKHEHUIINE IIPUKIIAJHBIE ACIIEKTHI, CBA3b U3y4acMOr0 MaTepHalla C JKU3HbBIO, 3HAKOMCTBO C BAKHEHIIIMMHU JOCTHKECHUSIMU
COBPEMEHHOT'0 HayYHO-TEXHHUYECKOTO Imporpecca (OMOTEXHOJIOTUH, HAHOTEXHOJIOTHH U JIp.).


http://www.fgosreestr.ru/reestr

VYuebnblil npenmet «EcTecTBO3HAHMEY, B COIEPKAaHIH KOTOPOTO BEAYIIUM KOMIIOHEHTOM SIBJISIFOTCS HAy4HbIE 3HAHUS U HAYYHBIE METO/IbI TIO3HAHMSI, TO3BOJISET
c(OpMUPOBATH y YHAIUXCS HE TOJIBKO IIEJIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUPA, HO U MOOYK/IaeT y HUX 3MOIIMOHATIbHO-1IIEHHOCTHOE OTHOILIEHUE K
M3y4aeMOMY MaTepHally, TOTOBHOCTb K BEIOOpY ACHCTBUI ONpeeICHHON HalpaBJICHHOCTH, YMEHIE KPUTHUECKH OL[CHUBATH CBOU M YYyXKHE ACUCTBUS U IMOCTYIIKH.

VYuebnas gucruruinHa «EcrecTBo3HaHUE) SIBISETCS YYeOHBIM MPEAMETOM 10 BBIOOPY M3 00s3aTenbHOM npenMeTHol obnactu «EctecTtBennbie Haykmy OI'OC cpennero
o01m1ero oopa3oBaHusl.

Pabouas mporpamma st 11 kmacca b (coumanbHO-ryMaHuUTapHbIH Npoduib) paccuuTaHa Ha 66 yacoB B Tof, M3 pacueTa 2 4Yaca B HENENI0, YTO COOTBETCTBYET
VYuebnomy mnany MAOY «Hosozanmckast COL» B paGouyro mporpaMmy BHECEHBI H3MEHEHHs. 3a CUET Pe3epBHBIX 4acoB j00aBieH pasaen «O0o0nieHne 3HaHui 3a
Kypc 10 kiacca». Uncno npakTH4ecKuX U 1abopaToOpHBIX padOT COOTBETCTBYET TAKOBBIM B IPUMEPHOM mporpamme. (cM. paznen «Coaepxkanue y4eOHOTO peiMeTay).

I[InanupyemMble pe3yJibTaThbl OCBOECHHS Y4eOHOIr0 MpeaMeTa:

IIpenmMeTHBIMHU pe3yJIbTATAMU U3YYeHHS €CTECTBO3HAHMS ABJISIOTCS:

8 NO3HABAMENbHOU chepe:

OBJIaJICHHE YMEHUSIMH JIaBaTh OMPE/EIICHUs U3YUYEHHBIX MOHSATUH; — OMHUCAaHUE IEMOHCTPAI[MOHHBIX U CAMOCTOSITENILHO MPOBEIEHHBIX KCIIEPUMEHTOB, UCTIOIB3Ys IS
3TOTO PYCCKHM (POJTHOMN) SI3BIK U SI3BIK €CTECTBEHHBIX HAYK;

KiaccuuKalusg U3Y4eHHbIX 00BEKTOB U SIBICHHIA;

HaOJII0ICHUE JICMOHCTPUPYEMBIX U CAMOCTOSTEIHLHO IMTPOBOJUMBIX OIBITOB, €CTECTBEHHBIX SBIICHHUH, MPOTEKAOIINUX B IIPUPOC U B OBITY;

M3JI0’KEHUE BBIBOJIOB U YMO3AKIIOUEHUI U3 HAOI0IeHUH, H3yUYEHHBIX €CTeCTBEHHO-HAYYHBIX 3aKOHOMEPHOCTEH, MPOTHO3UPOBAHUE TIOBEICHUS M CBOWCTB HEM3YYECHHBIX
€CTECTBCHHOHAYYHBIX OOBEKTOB 10 AaHAJIOTHU CO CBOMCTBAMH M3YYCHHBIX;

CTPYKTYpUPOBAaHHE U3YUEHHOTO MaTepHaa;

WHTEPIIPETAIHS €CTECTBEHHO-HAYYHOW HH(DOpMAIIHH, TTOTyYEHHOW U3 IPYTHX UCTOYHUKOB, OIEHKA €€ HAYYHOH JJOCTOBEPHOCTH;

CaMOCTOSITENTbHBIM TTOMCK HOBBIX ISl C€0sI €CTECTBEHHO-HAYYHBIX 3HAHMM, UCTIONB3Ys AJISl 3TOTO JOCTYIMHbIE HCTOYHUKHA WHGOPMAIUK; B IEHHOCTHO-OPHUEHTAIIMOHHON
chepe:

aHaJlM3 U OIIEHKA MOCIEICTBUH ISl OKpYKaloIIel cpebl OBITOBOM U TPOU3BOJCTBEHHOMN JAESITENIFHOCTH YEeNIOBEKa; B TPYAOBOH cdepe:

MIPOBEJICHUE €CTECTBEHHO-HAYYHBIX YKCIIEPUMEHTOB ¥ BBITTOJIHEHUE HHINBHTyaJILHOTO IMMPOEKTA HCCIIEIOBATEIILCKOTO XapakTepa; B cepe GU3HIeCcKOil KyIbTyphI:
COOJTIOICHNE TTPABIII TEXHUKH 0€30MaCHOCTH MpH paboTe B KaOMHETe eCTeCTBO3HAHUS ((PU3UKU, XUMUU, OUOJIOTHH);

OKa3aHWe TIePBOM MOMOIIN TTPH OTPABIICHUSIX, 0’KOTAX M IPYTHX TPABMaX, CBA3aHHBIX C BEIIECTBAMH, JIEKTPUICCKIM TOKOM H JaOOPaTOPHBIM 000PYI0OBAaHUEM.
MertanpeaMeTHble pe3yJbTAThl 0CBOEHUS POrPAMMbI €CTE€CTBO3HAHMS

YMEHHE CaMOCTOSITEIbHO OMPEAEISATh [[EH CBOEro 00ydeHus, CTaBUTh U (OPMYITUPOBATH i ceOs HOBBIE 3a/1a4M B yu€Oe U MO3HaBaTeIbHON JesITeIbHOCTH, Pa3BUBATh

MOTHUBBI U UHTCPCCHI CBOEH IO3HABATEIbHOM ACATCIIBHOCTH,

YMCHHUEC OLICHUBATH IMPABUJIBHOCTH BBINTIOJTHCHUA yqe6H0171 3aJa4u, COOCTBEHHBIE BO3MOKHOCTH €€ pEeUICHUA;

BJIAICHUEC OCHOBAMH CaMOKOHTPOJIA, CAMOOLICHKHU, ITIPUHATHUA pel_HeHI/II‘/II 1 OCYHIECTBJICHUSA OCO3HAHHOT'O BLI60pa B y‘-I@6HOI71 H TIO3HABaTSIbHOU JACATCIIBHOCTH,

YMCHHUEC ONpPCACIIAThL IIOHATUSA, CO3/aBaThb O606HI€HI/I$[, YCTaHaBJIMBAaTb aHaJIOI'uH, KJ'IaCCI/I(I)I/IHI/IPOBaTB, CaMOCTOATCIIbHO BBI6I/IpaTI) OCHOBAHUA W KPUTCPUH A
KJ'IaCCI/I(i)I/IKaIII/II/I, YCTaHABJIMBATb NPUYINHHO-CICACTBCHHBIC CBA3H, CTPOUTH JIOTHYCCKOC PACCYKICHHUEC, YMO3AKIIIOYCHUC (I/IH)IYKTI/IBHoe, ACAYKTUBHOC U 110 aHaJ'IOFI/II/I) n
ACJIaTh BBIBOJBI.



JINYHOCTHBIMHM pe3yIbTATAMH 00y4YeHHUsI €CTECTBO3HAHMIO B CTapIIell IIKOoJIe SIBJISIIOTCS:
(dbopmMHpOBaHKUE OTBETCTBEHHOTO OTHOLICHMS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH OOYyYaroIMXcs K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALMHU K

00y4YEeHHIO 1 TTIO3HAHHUIO;

(dbopMHpOBaHKE IIETOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHs HAYKH M OOIIECTBEHHOHN MPAKTHKH, YYUTHIBAIOIIETO COIMAIBHOE,
KYJIbTYpHOE, SI3IKOBOE, TyXOBHOE MHOTOO0Opa3ne COBPEMEHHOTO MUPA;

(dbopMHpOBaHKE OCO3HAHHOTO, YBAKUTEIHHOTO M JOOPOXKEIATEIHHOTO OTHOIICHUS K IPYTOMY YeJI0BEKY, €r0 MHCHHUIO, MEPOBO33PEHHIO, KYJIBTYpE.

O01mMMHU nNpeMeTHBIMH pe3yJbTaTaMM 00y4eHH sl €CTeCTBO3HAHUS B CTaplIeil IKoJIe ABJISAIOTCA:
(dbopMupOBaHUE LIEIOCTHON HAYYHOU KapTUHBI MUDA;

MOHMMAaHHUE BO3pACTAIOIIE POJM E€CTECTBEHHBIX HAayK M HAYYHBIX HCCIEJIOBAaHUNH B COBPEMEHHOM MHpE, MOCTOSHHOIO IpOliecca HBOJIOLUU HAYYHOTO 3HAHMS,
3HAYUMOCTH MEXAYHAPOJAHOIO HAYYHOTO COTPYIHUYECTBA;

OBJIaJICHHE HaYYHBIM MOAXOA0M K PEIICHUIO PA3IMYHBIX 3a7a4;

OBJIaJICHHE YMEHUSIMHU (POPMYITUPOBATH TUIIOTE3bI, KOHCTPYUPOBATH, IIPOBOIUTH IKCIIEPUMEHTHI, OLICHUBATD MOJIyY€HHBIE PE3YIIbTATHI;

OBJIAJICHUE YMEHUEM COMOCTABIISATH IKCIIEPUMEHTAIBHBIC U TEOPETUUECKUE 3HAHUS C OOBEKTUBHBIMU PEATTUSMHU KU3HHU;

BOCITUTAHUE OTBETCTBEHHOT'O U OEPEKHOT0 OTHOIICHHS K OKPY>KaIOIIEH Cpeie;

OBJIAJICHUE SKOCHUCTEMHOW IMO3HABATEIHLHONW MOJICNBI0O M €€ NMPHMEHEHHE B IIENSX MPOTHO3a SKOJIOTUYECKHX PUCKOB ISl 3I0POBBs JIIOJIEH, 0€30macHOCTH KH3HH,
KauyecTBa OKPY’KaroLel Cpebl;

OCO3HaHHE 3HAYMMOCTHU KOHIICTIIIUY YCTOMYHUBOTO Pa3BUTHS;

dbopMupoBaHue ymMeHUN 0e30macHOro M 3(PQPEeKTUBHOTO HCIOJIB30BaHUS J1a00OPAaTOPHOTO OOOPYIOBAaHUS, MPOBEACHUS TOYHBIX H3MEPEHHMH W aJeKBATHOM OLEHKU
MOJIYYEHHBIX Pe3yIbTaTOB, IPEICTABICHUS HAYYHO OOOCHOBAaHHBIX apTYMEHTOB CBOMX JIWCTBUN, OCHOBAaHHBIX Ha MEXKIPEIMETHOM aHANIM3e YIeOHBIX 3a/ad.



Conep:xkanue y4eOHOro npeamMera

Tema 1. IloBTopenue kypca 10-ro kiaacca (6 1)

MHuoroo6pasue ecTeCTBEHHOTO MUpa: MEraMup, MakpoOMHp, MUKPOMUP.

Bcenennas, ranakTuku, 3Be3/bl, COJHEYHAs CHCTEMa: OCHOBHBIC NOHSATHS M 3aKOHBI JIBUKECHUS HEOECHBIX Tel. 3emilsi, €€ CTPOSHHE M TI'eoJOrhdyeckue 00O0JIOUKH.
[TonssTue o mMuKpomupe M HaHomupe. buocdepa. YpoBHHM opraHuzanmu >ku3HH Ha 3emie. buocdepa m ee rpanuibl. MONEKYISApHBIN, KICTOYHBIM, TKAaHEBBIH,
OpraHU3MEHHBIH, MOMYIAIUOHHO-BUIOBOM, OMOIICHOTHUECKUI U OMOC(EepHBIH YPOBHU OpPraHU3aIMK KHU3HH HA 3emiie. DKOJOTHYECKUE CHCTEMBbI: OCHOBHBIC MMOHITHUS
(uenu nmuTaHus, MULIEBbIE MUPAMU/IBL, SKOIOrHueckre GakTopbl). OCHOBHBIE MOJIOKEHUS CUHTETUUECKON TEOPUH SBOIOIHH.

EcrecTBennsblit 0T00p 1 ero ¢popmbl. MyTtanun 1 ux kinaccupukanus. Makpo- 1 MaKpOIBOJIOLHS. DJIEMEHTHI TEPMOJUHAMUKNA U TEOPUU OTHOCHUTEIHHOCTH.

Havana TepMoinHaMuKu. DJIEMEHTHI TEOPUH OTHOCUTENBHOCTH.

Jlemoncmpayuu. BuaeopparMeHThI ¥ CIIaliIbI IO TEME.

Tema 2. Muxkpomup. Atoma. Bemecrsa (294)

OcHogéHble c6edeHUst 0 CMPOeHUU amoma. DBOJIONUS MPEICTABICHUA O cTpoeHUU aroma. Moxenu crpoeHust aromoB Jx. Tomcona u 3. Pesepdopna. [Tocrymarer
kBaHTOBOH Teopun H.bopa. IlpoTronHo-HeWTpoHHast Teopus cTpoeHus atomHoro siapa J[. MBanenko u B.I'eiizenGepra. M3otomnbl. DiekTpoHHas 000J0YKa aToMa.
OHepreruueckue ypoBHU. [loHsiTe o anekTpoHHOM obiake. Ilepuoduueckuii 3axkon. Omkpuimue /I.H. Menodeneeevim nepuoouueckozo 3zaxkona. llpennocwuiku
OTKpBITHS Tepuoandeckoro 3akoHa. [lepBeie mombITkM Kinaccudukanmuu XuMudeckux osneMeHToB. Otkpeitee [[.J. MeHnaeneeBbIM NEepUOAMYECKOTO 3aKOHA.
[leproMYHOCTH B M3MEHEHHWW CBOWCTB XMMHYECKHUX JJIEMCHTOB M WX coenuHeHuid. [lepmonmmdeckuii 3akoH B (opmymupoke .M. MenneneeBa. CoBpeMeHHBIC
MIPEJICTABJICHHS O IPUYUHAX MEPUOINYECKOTO U3MEHEHUSI CBOMCTB XUMHUYECKHUX 2JIEMEHTOB M UX coefanHeHuii. CoBpeMeHHas: (popMyIHpoOBKa MEPUOIUIECKOr0 3aKOHA.
[lepuoanueckas cucteMa XUMHUYECKHX JJIEMEHTOB, KakK rpaduueckoe OoToOpakeHHE Nepuoanyeckoro 3akoHa. CTpykTypa mnepuoanyeckoil Ttabmuupl. Ilepuoms
(Oonbiue ¥ Mambie) ¥ TPyNIbl (TTIaBHBIE U TIOOOYHEIE).

3nauenue nepuoouyecKo20 3aKOHaA U REPUOOUYECKOl cucmempl Xumuieckux rnemenmos /|.U. Menoeneeea ona popmuposanus ecmecmeeHHOHAYYH Ol KAPMUHbL
mupa.

[IporHoctuyeckas cuia ¥ 3Ha4YeHHE MEPUOINYECKOTO 3aKOHA U MEPUOJNYECKON CUCTEMBI. 3HAU€HUE MEPUOJNMUECKOT0 3aKOHA U MEPUOINYECKON CHCTEMbl XUMHYECKUX
anemeHToB Jl. 1. MenneneeBa A pa3BuTUs HayKU U MOHMMAHUS XUMHUYECKON KapTHHbBI MUpA.

bnazopoonwie zazpi.  brnaropoaHbie ra3pl, IpUUMHA UX CYIIECTBOBAHMS B aTOMapHOM COCTOSIHUU. [IpuMeHeHue 01aropoiHbIX ra3os.

Honnaa xumuueckan cea3w. VIOHB U MX KIacCUPUKALM: 110 3apsAay (aHUOHBI U KaTHOHBI), IO COCTaBY (MPOCThIEe M clIoXHbIE). Cxema 00pa30BaHUs MOHHOU CBSI3U.
HonHble KpUCTAIUIMUECKUE PEMIETKU. XJIOPU/ HATPUS — THITUYHBIN NPECTaBUTENb COEAMHEHUH C HOHHBIM THUIIOM CBSI3U.

Kosanenmnas xumuueckas cea3p. KoBalleHTHas CBSA3b KaK CBS3b, BO3HUKAIOIIAS 33 CYET 00pa30BaHUs OOLIMX AJIEKTPOHHBIX Map IyTeM MEPEKPhIBAHUS FIEKTPOHHBIX
opb6uraneii. KpatHocth koBasieHTHOU cBsi3u. OOMEHHbIE M TOHOPHO-aKLENTOPHbIE MEXaHU3Mbl 00pa30BaHUsl KOBAJEHTHOM CBS3HM. DIeKTpooTpuuaTeabHocTh (D0).
Knaccudukanus koBaneHTHbIX cBs3eil: mo D0 (nonsipHas U HenossipHast). Junomm.

Memannwst u cnnaevl. Memannuyeckaa xumuyeckasa ceazp. OOnMe QU3MYECKUe CBOMCTBA METAUIOB: 3JEKTPONPOBOJHOCTb, MPOYHOCTH, TEIIOMPOBOIHOCTE,
METaJUINYeCKUid Onieck, minacTUYHOCTh. CrmiaBsl uYepHble W 1BeTHble. Cranb, 4yryH. JlaryHs, OpoH3a, Menbxuop. Merauindyeckas CBs3b. 3aBHCHUMOCTD
ANEKTPONPOBOIHOCTH METAJJIOB OT TEMIIEPaTypHl.

Monekynapuo-kunemuueckasa meopusa. OCHOBHBIE IOJIOKEHUS MOJIEKYJIAPHO-KMHETUUYECKON Teopuu. MneanbHblil ra3. YpaBHEHHE COCTOSHHUS HACAIBHOIO rasa.
Azpezamnule cocmoanun eeuwjecms. 1'a3000pazHoe coctosiHue. 3aKOH ABOTapo U CIeACTBUS U3 HEro. MoJsipHbIil 00beM Ta30B npu H.y. JKuakoe coCTOSIHME BEIECTB.
Texyuects. TBepmoe cocrosiHMe BemecTBa. KpucTamumueckne peleTKH pasHbIX THUIIOB U TBEPAOIrO cocTosiHUs BemectBa. llonarne o munazme. Boicoko- n
HU3KOTEMIIEpaTypHas IJ1a3Mbl U UX IPUMEHEHHE. B3auMHbIe epexoibl MEXy arperaTHbIMU COCTOSIHUSIMH BEIIECTB.



Ilpupoonwuii 2a3. IIpuponHbIi ra3, ero cocTaB M HalpaBJIEHUS HUCIIOJIb30BaHMS B KA4ECTBE TOIJIMBA U XUMHUUYECKOro chipbsi. KonBepcus merana. CuMHTE3-ra3 M €ro
UCIOJIb30BaHUE JIJISl MOJIy4YEeHUs CUHTETHUYECKOro OeH3nHa u MeTaHona. [IpenenbHble U HempeaenbHbIE yrieBoaopoabl. KauecTBeHHbIE peakliMu Ha KPaTHYIO CBS3b.
buoras.

Kuokue eéewgecmea. Hegpmo. Hedto, ee coctas, pusnueckrie CBONCTBA U MPOUCXOXKICHHE. DKOJIOTUYECKHE ITOCIECTBUS pa3iiiBa He()TU U c1OCOOBI OOPHOBI C HUMH.
[TomyTHbIi HEedTIHOI ra3, ero cocras. [Iporeccs! nepepadboTku HeTH: peKTUdUKAIKS U KpeKUHT. [IpoayKThl nepepaboTku He()TH U UX UCTIONIb30BaHUE.

Teepooe cocmoanue eewecmea. Kuokue kpucmannsl. Kpucramumueckue u amopdusie BemectBa. [Ipuznaku u cBoiictBa amophHocTH. OTHOCUTEIBHOCTH UCTUHBI B
XuMuU. JKuaKue KpUCTaIbl U MX IPUMEHEHUE B TeXHUKE. OTHOCUTENBHOCTh MCTHUHBI B OMOJIOTUH U (DUBHKE.

Knaccugurkayua mneopzanuueckux eewjecmeé u ee ommnocumenvhocms. Kiaccudukanus npupoIHbIX BemlecTB. OpraHmdyeckue M HEOPraHMYECKHUE BEIIeCTBaA.
N3omepus. Knaccudukamus HeopraHnueckux BemiecTB. [IpocTeie BemecTBa: METalIbl, HEMETAILIbI, OJIaropoAHbIe Ta3bl. OTHOCHTEIBHOCTD JICTICHUS MIPOCTHIX BEIIECTB
Ha METaJUIbl U HEMeTaulbl. AIIOTpOIus U ee Mpu4uHbl. CIO0XHBIE BEHIECTBA: OKCHUIbI, KUCIOThI, OCHOBAHUA, COMU. OTHOCUTENBHOCTh KJIACCU(UKAIIMU CIIOKHBIX
BELIECTB.

Knaccugurkayua opzanuueckux coeounenuii. OcoOEHHOCTH COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX coeluHeHuil. OCHOBHbBIE MOJO0XKEHUS TEOPUNU XUMUYECKOTO
ctpoenus A. bytieposa, @. Kekyne, A. Kynepa.

W3omepust, kKak (QYHKIHMSA XUMHUYECKOTO CTPOSHHS Ha MIPUMEPE ITHIIOBOTO CIIUPTA U AUMETUII0BOTO ddupa. [IpruunHbl MHOrooOpas3usi OpraHuy €CKUX COSIMHEHHIA.
Knaccudukanuss opraHMuecKuX COCTUHEHUN. YTIIEBOIOPOJBI: AJKaHbBI, aJKEHBI, aKWHBI, AJIKAJUCHbI W apeHbl. Kiacchl OpraHMYecKMX COCAMHEHUN, MOJEKYIIbI
KOTOpBIX coepxkaT (YHKIUOHATIbHBIC TPYIIbI: THAPOKCHIBHYIO, KapOOHUJIbHYIO, KapOOKCHIbHYIO, aMHHOrpymmy. OTHOCHUTEIBHOCTh [EJIEHUS OPraHUYEeCKUX
COCIMHEHM Ha KJIACCHI.

Ilonumepovr. OCHOBHBIE TOHSATHS XWMHHU BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMEp, MOJIUMEp, DJIEMEHTapHOE 3BEHO, CTeleHb mnoaumepusauu. CrocoObl
II0JIyYEHUS IOJMMEPOB: PEAKIIUH MMOIMMEPU3ALINU U MOJIUKOH IeHcauu. bruononuMeps! u ux 6uojgoruveckast poJib.

[Tnactmaccel. Tepmormnactel u peaktoruiactel. IlpencraButenu miuactmace u obOiactu uX mnpuMeHeHus. Bomokna. [lpuponnbie (KHBOTHOIO M PAaCTHTEIHHOTO
MIPOUCXOXKACHUS) U XUMUYECKUE (MCKYCCTBEHHBIE U CUHTETHYECKHE) BOJIOKHA. [IpencTaBuTenu BOJOKOH U 00JaCTH UX pUMeHeHus. Heoprannueckue noaumepsl, Kak
BEILIECTBA ATOMHOW CTPYKTYPHI.

Cmecu, ux cocmag u cnocoowt pazoenenus. Ilonsarvue o cMecu, Kak CUCTEME COCTOSIEN U3 pa3IMYHbIX XUMUYEeCKuX BelecTB. Kiaccuduxaius cmeceit o BU3yaaIbHBIM
IpU3HaKaM (TOMO- U I'eTepOreHHbIe CMECH) U 110 arperaTHOMY COCTOSIHUIO (TBepJble, )KUIKUE M razoodpasHsle cmecn). CoctaB cMeceil: MaccoBas U 00beMHas 107U
KOMITOHeHTa cMecu. CrocoObl paszzneneHus cmeced. ucnepcuvie cucmemwl. Ilonarue aucnepcHoit cucreme. Kitaccuukanusi TUCHEPCHBIX CUCTEM IO pa3Mepam
JMCTIEpCHOM (ha3bl M arperaTHOMY COCTOSIHUIO JHUCHEPCHOHHOW Cpeabl M JHcrepcHOM (a3pl. 3HaueHue TUCHIEPCHBIX CHUCTEM B IMPHUPOJE, NMPOMBIIUICHHOCTH U
MIOBCE/IHEBHOM JKU3HHU 4yesoBeka. I'pybonucnepcHble CUCTEMBI U UX KilaccupuKalus (CyCleH3uu, IMYJIbCUH, a3po30iin). [IpuMeHeHne 3TUX CUCTEM B TEXHUKE U OBITY.
TonkonucnepcHsle (KOIIOUAHbBIE) CUCTEMBI, HUX Kiaccudukanus (3oau u renu). Koarymsauus. Cunepesuc.

Jlemoncmpayuu.

Buneogparments! u ¢potorpadguu no TeMe: HEOHOBasl peKjiaMa U aproHOBOM CBapKoOH, AUPHKadieil U BO3AYIIHBIX IIAPOB, 3aMIOJHEHHBIX IejiieM, 0anbHEeOIOTHYeCKre
pasioHOBBIE BaHHBI. Pa3inuHbie GopMbl Iepruoaudeckoi cucteMbl xumudeckux nemenToB JI.M.Menzaeneesa. [loptpersi: JI. byaGonpana, JI. Hunscona, K. Bunkiepa,
A. byrnepoBa, ®.Kekyne, A. Kynepa. Mojenn KpUCTAIIMYECKUX PEIIETOK: XJOPHJA HATpHs, HOAA, YIVIEKHCIOro rasa, aimasa, rpagura. OOpasisl MUHEpAIOB U
BEIIECTB C MOHHBIM THUIIOM CBSA3H (OKCHA KaJIbLIMA, PA3JINYHBIX COJIEH, TBEPABIX LIEI0UEH, TauTa, KaJbLIUTa); BELIECTB C KOBAJIEHTHBIM TUIIOM XMMHUYECKOH CBSI3U.
Konnexknuu: MeTamioB, CIUIaBOB; BELIECTB U MaTEpUANIOB, MOJy4yaeMbIX Ha OCHOBE MPHUPOJHOIO rasa; HeTh M MPOAYKTHI ee NepepaboTKU; aMOp(HBIX BELIECTB U
MaTepuasoB; NpUOOPOB HA OCHOBE JKUAKUX KPUCTAJUIOB; MPOCTHIX M CIOKHBIX BELIECTB; IMJIACTMACC, BOJIOKOH, HEOPTaHUYECKUX MOJIMMEPOB (MHUHEPATIOB U TOPHBIX
MOpOJ); OpraHNuYecKuX coenuHeHUH. uddy3us TynmcThIX BEIIECTB ¢ TOPSIIEH JIJaMIOYKH HaKalIuBaHUs U AU(Qy3us nepManranata kanus uin cyisdarta menu (I1) B
BOJIE.

ITpuGopsl Ha OCHOBE HU3KOTEMIIEPATYPHOM I1a3Mbl (ra30BbIe Ja3ephbl, IUIa3MEeHHbIE TTAHEIH TEJIEBU30POB H T.JI.)

[ITapocTeprkHEeBbIE 1 00BEMHBIC MOCIIA MOJIEKYJ TIEPBBIX MPEACTABUTENCH PEEIbHBIX YIIEBOAOPOAOB, CTPYKTyp Oenka u JIHK. dusndeckue cBoicTBa ra3000pa3HbIX
(mpoman-0yTaHOBask CMECh B 3KUTAJIKE ), KUIKHUX (OCH3MH) U TBEPbIX (MapadH) aTKaHOB: arperaTHOE COCTOSTHUE, PACTBOPUMOCTD B BOJIC.



l'openne mpomnaH-OyTaHOBO# cMecu (3akuranka). OTHOIICHHE MPENSTbHBIX W HEMPEACNbHBIX YIIEBOJOPOAOB K PAacTBOPY MEepMaHraHaTa Kalus W OPOMHOH BoOje.
O6pazoBanue He(YTSIHON MJICHKH HA IOBEPXHOCTH BO/IBI.

OO6Hapy>keHue HelpeeIbHBIX COSTUHEHUH B )KUIKUX HEPTEPOTyKTaX.

[Tonyuenue mnactuyeckoit cepsl. [lonyuenue 6enoro docdopa. [lonydenre TucTUILTUPOBAHHOM BObl. OUMCTKA CMECH KPUCTAIOB AUXPOMATa U IepMaHTraHaTa Kajusl.
OO0pa31pl pa3IUYHbIX TUCTIEPCHBIX CUCTEM: AMYJIbCUH, CYCIICH3HH, a9P030JIH, Telu 1 301u. [lomydeHne KommongHOro pactsopa u3 xinopuaa xenesa (L), Koarymsmus
MoJTyd4eHHOTo pactBopa. Dddext Tungas.

Jlabopamopnvie onvimul. 1. KoHCTpynpoBaHue MEpUOANYECKON TaOIMIBI XMMHYECKHX 3JEMEHTOB C HCIIOJIb30BaHHEM KapToueK. 2. O3HaKOMJICHHE C KOJUICKLIHSIMHU
METAJIJIOB U CIUIaBOB. 3. BpoyHOBCKOE NBMKEHHME YACTHIl TYIIU WM I[BETOYHOU MbuUibLibl B Boje. 4. [IpoBepka mpubopa aJid MojydeHus: Ta30B Ha T€PMETHUYHOCTD. 5.
YBenuueHue MaBICHUS KUIKOCTH TpH ee ckatuu. 6. CpaBHEHHE KOJIeOATeIbHBIX TBHKCHHI MOJICKYJ BOABI | Jibja ¢ nmomomisio CBY. 7. BeimapuBanue pactBopa
noBapeHHo#l conu. dunbTpoBaHue rereporeHHoN cMecu. OTcTanBaHMe, KakK CIOCOO pa3/ielieHHs] cMeceil JIeKaHTalued W C MOMOLIBI0 JENUTEIbHON BOPOHKU. 8.
O3HaKOMJIEHHE C JUCIIEPCHBIMU CUCTEMAMHU

Ilpakmuueckas paboma Ne 1. zyuenue dotorpaduii TPEKOB 3apsHKCHHBIX YaCTHIL.

Ilpakmuueckas paboma Ne 2. TlomyueHnue, coOMpanue U paclio3HaBaHHE ra30B.

Xumuueckue peakyuu u ux xnaccugpukayun. XUMUYECKUE PEAKIMH UM XUMUYECKUE SIBICHUSA, UX OTIMYUSA OT (pusmueckux siBneHuil. Peakumu 6e3 m3MeHeHus
COCTaBa BEUIECTB: aJUIOTPONU3ALMM U M30Mepu3aluu. Peakuuu, uaymue ¢ M3MEHEHHUEM 4YMCila M COCTaBa BEIIECTB: COCAMHEHHUS, PA3JI0KEHUsI, 3aMEIIEHHsI, OOMEHa.
Peakuuu, mpoTekaroiue ¢ BbIACIEHUEM HIIM MOTJIOMIEHHEM TEIJIOThI: 9K30- U dHA0TepMuYeckue. Jlpyrue npu3Haku KiIacCH(PUKAUU XUMAYECKUX PEaKIuii Ha IpuMepe
cuHTe3a okcuaa cepel (VI): n3MeHeHHe cTeneHel OKMCICHHS 3JEMEHTOB, 00pa3yIOMIMX BEIIECTBA, MCIOIb30BAaHUE KAaTAIN3aTOpa, arperaTHOe COCTOSIHUE BEIIECTB,
HaIpaBJIeHHE TPOIECCOB.

Cxopocmb xumuueckoit peakyuu. I1oHITHE O CKOPOCTU XUMUYECKON peakuu. ['OMOreHHbIE U T€TEPOreHHbIE PEAKIIUU. 3aBUCUMOCTh CKOPOCTH XUMHUECKON peaKIiu
OT MPUPOBI PEATUPYIONINX BEIIECTB, UX KOHIEHTPAlMU. 3aBHUCHUMOCTH CKOPOCTH peakiuu oT Temmeparypsl. [IpaBuno Baut-I'odda. 3aBucumocts ckopocTu peakuuu
OT IJIOUIa/I¥ COMPUKOCHOBEHHUS BELIECTB U HAJIMUMS KaTaau3aTopa.

Oopamumocms xumuyeckux peakyuii. HeoOpatumsle n oopatumMelie peakinuu. COCTOSHUE XUMHUECKOTO PABHOBECHS [l OOPAaTUMBIX PEaKIUM.

[Tpunuun Jle-Illarense. CMmeleHne XMMHUYECKOTO paBHOBECUSI OOPATUMBIX peakui B XUMUYECKOM ITPOU3BOJICTBE HA MPUMEPE CUHTE3a aMMHAaKa.
Okucnumenvno-eoccmanosumenshuie peakyuu (OBP). Inekmponus3.

CreneHb OKHUCIIEHUS U ee onpezeneHue no popmyie coennnenus. [louarue 06 OBP. Oxwucnurens 1 BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHUE.

DNEeKTPONIN3 PacIIaBOB U paCTBOPOB HA MPUMEPE XJIOPHUIA HATPUSL.

DNEKTPOIUTUYECKOE MOTyYeHHE amtoMUHuS. [IpakTHueckoe mpruMeHeHue 3JIeKTpou3a. ['anbBaHoIacTUKa U rajlbBAaHOCTETUS.

Xumuueckue ucmoynuxu moka. I'anpBaHNYECKUE 3JIEMEHTHI Ha puMepe 31eMenTa Jlanusnsa-Skobu, ux ycTpoicTBO M MPUHLIKI ASHCTBH. Y CTPOWCTBO OaTapeiku Ha
MIpUMEpPE CYXOro IIEJIOUHOT0 3JIEMEHTA. Y CTPOICTBO CBUHILIOBOTO akKKymyJsiTopa. ['aibBaHU3a1us U 31eKTpodopes.

QDu3uka Ha cayyucde uenoeexka. AHTPOIIOMETPUSA: U3MEPEHHE JUIMHBI M MacChl Tella, CIUPOMETPUS M KU3HEHHAs €MKOCTb JIETKHUX. TEIUIOBbIE M3MEpPEHHS H
teriorepanus. V3mepenue aprepraibHOro AaBieHus. [ UIEepTOHUS U TMIIOTOHHUA. YJIbTPa3ByKOBas JUArHOCTHKA M Tepanus. JnekTporepanus. JlazepHas Tepanus.
MarHuTHbIN pe3oHaHC U peHTreHoauarnoctuka. dmooporpadus. Tomorpadus

Jlemoncmpayuu.

[Tonyuyenue Genoro ¢ocdopa. 'openne docdopa u pactBopenue okcuna docdopa (V) B Bone. Ilomyuenue u pasznoxxenue ruapokcunaa menu (I1). Bzaumoneiictsue
xene3a ¢ pactBopoM cyibdara meau (II). OmbrTel, wuToCTpUpyOmHKe npaBmwio bepromie — oOpa3oBaHWe ocajka, ra3za WKW CJIa00TO DJIEKTPOJIUTA.3aBHCHUMOCTD
CKOPOCTHU pEaKLMK OT MPUPObI BEIIECTB HA MPUMEPE B3aUMOJICUCTBHS PACTBOPOB PA3IUYHBIX KUCIOT OJUHAKOBOW KOHLIEHTPALIMU C OJIMHAKOBBIMU IPAaHyIaMH IIUHKA U
B3aMMOJICHICTBHE OJIMHAKOBBIX KYCOUKOB MAarHus, IIMHKA M JKeJe3a C COJSHON KUCIOoTOW. B3ammosnelicTBHe pacTBOpa CEpHON KHCIOTHI C pacTBOpPaMH THOCYJbdaTa
HATpUs Pa3INYHON KOHIIEHTpaluu. B3anmoeiicTBre pacTBOPOB CEPHON KUCIOTHI U THOCYNIb(aTa HATpUsl IPU Pa3TUIHBIX TEMIIEpaTypax.

OOpaTumble peakllMi Ha MpuMepe noiydeHus: ponanuaa xenesa (1) u HaGnrogeHus 3a cMelleHueM paBHOBECHS 110 MHTEHCUBHOCTHU OKPACKH MPOAYKTA PEaKIUH MpU
M3MEHEHUHU KOHLIEHTPAIMU PEareHTOB U MPOIYKTOB.



I'openue cepsl, kak OBP. Mogens snektponusepa.  Mojesb 3JeKTPOIU3HOM BaHHBI U1 OdydeHus amoMunus.  Komnekuus 6arapeek. CBUHIIOBBINA aKKyMYJISITOD.
PocTomMeTp, MEAULIMHCKUE BECHI, CIIUPOMETP, PTYTHBIN U JJIEKTPOHHBIA TEPMOMETPBI, TOHOMETPHI Pa3JINYHBIX BUIOB, JIa3epHas YKa3Ka.

BuneogparMeHTsl 1 craiiibl o Teme.

Jlabopamopnvie onvimyi. 1. BnusHue teMnepaTypsl Ha CKOpOCTb peakiuu okcusia meau (I1) ¢ cepHoii kucinortoit. Pasnoxxenue nepokcuaa Boaopoia ¢ MOMOLIbIO OKCUAA
mapranna (1V) , a Taxke Kartayasbl CeIporo kaprodens. 2. BeitecHenue meau u3 pactsopa cynbdara meau (I1) xemnezom.

Ilpakmuueckas paboma Ne3. U3yueHrne XUMUYECKUX PEAKITAMN.

Ilpaxmuueckas paboma Ne 4. Cbopka 2anb8aHU4ecKo20 d1eMeHma U UCHbIMAaHue e2o OeuCcmausl.

Tema 3. 3nopoBbe (114).

Cucmemamuueckoe nonoxycenue 4ei06eKka 6 Mupe HcueomHblx.

buonornyeckas knaccugukanus yenoBeka. [IpsaMoxoxieHre u ero BIUsSHUE Ha CKeJeT yelloBeka. Pyka — opran u npoaykt Tpyna. Pa3Butue ueperna M roloBHOTO MO3ra
yesoBeKa. [lepBas n BTopast CUrHaIIbHBIE CUCTEMBL. bruoconuanbHas IpUpoaa 4eI0BeKa.

I'enemuxa uenoeexka u memoowl ee uzyuenus.

OcCHOBHbIE TOHATHUS T€HETUKHU: HACIIEICTBEHHOCTb, U3MEHYMBOCTh, I'€H, XPOMOCOMBI, MyTallu1, T€HOM, F€HOTHII, (PEHOTHUI, JOMUHUPYIOIIHNE U PELIECCUBHbIE MPU3HAKY.
I'enom yenoBeka u ero pacmudposka. [IpakTnyeckoe 3HaUeHNE U3YYEHUS TEHOMA YeJI0BeKa. MeTOo/Ibl N3yUYeHHUsI TeHETHKH YeIOBEKa: TeHEaIOTHIeCKU, OJM3HEIIOBBIH,
nuToreHeTnueckuil. ['enernueckue (HaciueCTBEHHbIE) 3a00I€BaHUs YETOBEKA.

Q@u3uka uenogexa. CKeneT ¢ TOUKH 3peHUsT PU3NUECKOT0o MOHATHS O phryare. KpoBooOpareHne B cBeTe THAPOIUHAMHKH: IYJbC, KpoBsiHOE naBieHue. Auddysus, xak
OocHOBa (hOopMUpPOBaHMs MEPBUYHOW W BTOPUYHOW MOYM B IOYKAX, a TakXKe ra3zoo0MeHa B TKaHAX M JIETKMX. TepMOperyssiuus ¢ IHOMOIIBIO KOXHU IyTeM
TEIUIONPOBOJHOCTH, KOHBEKLIMH, U3JIyY€HUS M HCHApPEHUs BOJbI. DJIEKTPOAMHAMMYECKAs MpUpOAa NEepeJadyd HEPBHBIX MMYJbCOB. OnTHYecKas CUCTEMa 3pPEHHUS.
AxycTudeckas cUCTEMa Cllyxa U IoJIocoo0pa3oBaHue.

Xumusa uenosexka. XuMUUECKU COCTAaB Tejla YeJIOBEKa: 3JIEMEHTHl U BEIIECTBA, UX Kiaccuukauusa u 3HaueHue. Boga, ee ¢pynkuuu. BonHblil Oananc B opranusme
yenoBeka. MUHepajabHbIE BEIECTBA U UX POJb B KM3HEJIEATEIBHOCTH OpraHM3Ma 4ejoBeKa. 3a00JeBaHHUs, CBSI3aHHBIE C HEJIOCTATKOM MJIM HM30BITKOM HEKOTOPBIX
XUMHUYECKUX 3JIEMEHTOB B OpraHU3Me YeJIOBEKa.

Bumamunwt. Victopust OTKpbITHS BUTAMUHOB. BHUTaMHUHBI, Kak OMOJIOrMYEeCKH aKTUBHBIE BELeCTBA. boJe3HH, BbI3BaHHBIE HEOCTATKOM MJIM W30BITKOM BUTAMHHOB!
aBUTAaMHUHO3bI, THIIOBUTAMUHO3bI, THIIEPBUTAMHHO3HI.

CyrouHas MOTpeOHOCTh YeJIOBEKAa B BUTAMMHAX U MX OCHOBHbIE (DYHKIIMH.

Knaccugukanusa BuramunoB. BogopactBopumble BUTaMuHbl Ha ipuMepe BuTamuHa C. JKupopacTBopumble BUTAMUHBI HA TPUMEpPE BUTAMHUHA A.

TI'opmonai.

HepBHas u rymMmopasnbpHas peryssiuu NpoIeccoB KU3HEACSITEIbHOCTH OpraHu3Ma. [ 'OpMOHBI, Kak MIPOIYKTHI, BBIpabaThIBa€MbI€ KeJle3aMU BHYTPEHHEHN CeKperuu.
Knaccugukarus ropMOHOB 10 keje3aM, KOTOpbIe X MPOAYLHUPYIOT U 10 XUMUYEcKo# mpupoae. CBoicTBa TOpMOHOB. WHCY/IMH, Kak TOPMOH O€JIKOBOM MPUPOIBI.
AJpeHannH, Kak TOPMOH aMMHOKHUCIIOTHOM npupoasl.  CTepouHble TOPMOHBI HAa TPUMeEpE MOJOBBIX. [ unep- u runoyHKIus Keae3 BHYTPEHHEH CeKpeLnu.
Jlexapcmea. KpaTkue cBeJeHMS O 3apOoXIeHHMM M pa3BUTHM  (apmakonoruu. Kiaccudukanus 1eKapCcTBEHHBIX CPEICTB IO arperaTHOMY COCTOSIHMIO: JKUIKHE
(pacTBOpHBI, HACTOM, OTBAPBI, MUKCTYPbI, IMYJIbCUH, CYCIIEH3UU U Jp.), TBepAble (IOPOIIKH, TAOIETKH, MWIIOJIHU, KAlCyJIbl), MSITKHE (Ma3H, JUHUMEHTHI, IaCThl, CBEUH).
Ankanongpl.  BakumHsbl XumuoTepaneBTHueckue npenapaTtsl. AHTHOMOTHKU.  HapkoTuueckue npenapatsl. Hapkomanus u ee nocnenctsus. OnTumanbHbIin
PEXUM IPUMEHEHUSI JIEKAPCTBEHHBIX MPENapaToB.

300pogwiit 00pa3 yncuznu. Ousnueckue 310poBbe U €ro Kpurepuu. llcuxmyeckoe 310poBbe M €ro Kpurepuu. HpaBcTBeHHOe 310poBbE M €ro Kputepuu. Tpu
OCHOBHBIE COCTABIISIFOIIME 37J0POBOIO 00pa3za >KM3HHU: PEKUM [HS, NMPAaBHIbHOE NUTaHHE, (PU3MUECKas aKTUBHOCTb M 3aHATHE cropToM. DakTophl, BIMSIONIME Ha
3JI0pPOBbE UEJIOBEKA: OKpYKaromlas cpeaa, mpoduiakTUyeckas BaKIUHALMS, CTPECChl, BPEIHBbIE NMPHUBBIYKH. AJIKOTOJIM3M M ero mnocieictBus. Hapkomanus u ee
MIOCJICACTBHS.



Du3uka Ha cayxicoe 300p06ba Uen08eKa. AHTPONIOMETPUS: U3MEPEHHE JUTMHBI U MAcChl TeJa, CHUPOMETPUS U KU3HEHHAs EMKOCTb JIETKUX. TeIUIOBbIe U3MEPEHUS U
Teriorepanus. V3mepeHue apTepuaabHOTO AaBieHUs. | UMepTOHUS U TUIOTOHMS.  YIJIBTpa3ByKOBasi JUArHOCTHKA U Tepanus. Diekrporepanus. JlazepHas Tepamus.
MarHuTHBII pe30HaHC U peHTrenoauarnoctuka. diarooporpadus. Tomorpadus

Cospemennvle meOuyuHcKue mexHo102uu

300posve uenosexa.: cucmemmulii nooxod. Hopmanvnas ¢usuonocus uenosexa. Ocobennocmu GyHKYUOHUPOBAHUS ObIXAMENbHOU, KPOBEHOCHOU U OPYeUX CUCHEM
opeanuzma. Quzuonozuieckue noKazamenu Op2anuUsMa 4elo8eKd U ux HopmaibHoe snadenue. Meouyunckue mexHonro2uu ouazHocmuku 3abonesanuii. Bozmooxcnocmu u
nepcnekmuebl Memooo8 nPoPUIAKMUKY, Mepanuu U 60CCMAanos1enus opeanusma. I100xoovl k nogviuenuio 3¢ggekmusnocmu cucmemvl 30pagoOXPaAHEeHUs.
Hngpekuyuonnwie 3a001e6anus u ux npouiakmuxa

Hugpexyuonnvie 3abonesanus u ux 6o36youmenu. Cnocobwi nepedauu uH@eKyuoHHbIX 3a601e8aHUL U COYUATbHBLE PAKMOPbL, CHOCOOCMEYIOWUEe UX PACHPOCMPAHEHUIO.
Hmmynnas cucmema u npunyunsl ee pabomol. OcobenHocmu QYHKYUOHUPOBAHUS UMMYHUMemMA Y pasusix epynn Hacenenus. Cnocobvl npoguiaxmuxku uH@peKyuoHHuIx
3abonesanuil. Bakyunayus. HanpagneHnocmos MeOUyUHCKUX npenapamos 0isi 60pbOvl ¢ un@ekyuoHuvimu 3aboneeanusmu. llpobnema pazeumus ycmouuugocmu
6030youmenetl 3abonesanuil. MedcoyHnapoomnsie npocpammuvl no 60pbbe ¢ UHDEKYUOHHLIMU 3A0D0eBAHUAMU.

Hayka o npagunvnom numanuu

Memabonusm, kax obMeH ewecmeom u dHepeueti Ha ypoene opeanusma. lIpunyunst yHKYyUOHUPOBAHUS NUWesapumenvHol cucmemsl. Kauecmeo npodykmoe numaHus
€ MOYKU 3PEeHUS IHEPLeMUYECKOU YEHHOCIU U COOEPAHCAHUSL NONE3HbIX U 6DEOHbIX geljecms 3HaueHue cOANaHCUPOBAHHO20 NUMAHUSL OISl NOOOEPIHCAHUSL 300POBbSL.
Tuwesvle 0obasku: nonesnvie ceoticmaa u nobouHvle d¢hghekmul ux ucnorb3o8anus. Juemst u 0cOOeHHOCMU UX NPUMEHEHUSL.

Hemoncmpayuu. Tabnuupl, BugeodparMeHTsl U ciaiinel mo Teme: Ckenet yenoBeka. Mynsok «Topc yenoBeka». Monens monekynsl JIHK. Moaenu riasa, yxa, modkw,
HEPBHOM CUCTEMBI ueoBeka, Koxku. Ckelner yenoBeka. M3amepenue myinbca, 1aBlieHUs], OCTPOTHI 3pEHUs, TEMIIEPATyphI TEa.

Komnekuuu: BUTaMHHHBIX MPENapaToB, MEAUIIMHCKUX TOPMOHAJIBHBIX MPENapaToB, JCKAPCTBEHHBIX (HOPM Pa3IMYHOTO arperaTHOro0 COCTOSIHMS, JICKaPCTBEHHBIX (popm
Pa3IMYHOrO CIEKTpa AEUCTBUS. bruypeTroBas U KCaHTONPOTEHMHOBASI PEAKIMU JIJIs Mpenapata UHCYJIWHA. [lopTpeThl BBIAAOUIMXCS YUYEHBIX, BHECIINX 3HAUYUTEIIbHBIN
knaj B papmakonoruio. PocToMeTp, MEIUITMHCKUE BECHI, CTUPOMETP, PTYTHBIN U SJEKTPOHHBIA TEPMOMETPBI, TOHOMETPHI pa3IMYHBIX BHJIOB, Ia3epHas yKa3zka
Jlabopamopnvie onvimoi.

1. V3yyeHue MHCTPYKLHMM IO NMPUMEHEHHIO alTEeUHbIX IpenapatoB BUTamMuHOB. Omnpenenenue pH pactBopa Butammna C. 2. Omnpepenenue pH cpeasl pactBopa
acrupuHa

Ipaxmuueckas paboma Ne 5. Hccnedosanue nponopyuoHaibHOCmu coOCmMeenH020 payuona NUmaHus, npoeepKa COOmMeemcmeaus Maccol meia 603pPaAcmHoll HopMe.
Ilpakmuueckas paboma Ne 6. Hnmepnpemayus pe3yiomamos ooue2o anaiu3a Kposu u Moyu.

Ipaxmuueckas paboma Ne 7. OuieHKa UHIUBUIYaTHLHOTO YPOBHS 3J0OPOBBSI.

Ipaxmuueckas paboma Ne 8. OueHka 6MOJIOTHYECKOTO BO3pacTa

Tema 4. CoBpeMeHHOe eCTeCTBO3HAHME HA CJIy:k0e YesioBeka (21 4)

Inemenmapnul 1u Inemenmapnsie wacmuysvl? [loHsTHE 0 QU3MKE BBICOKUX 3HEPTruil. JIMHEHHBIN yCKOpHUTEIb 3IeMEHTapHBIX YacTHUIl, aJJpOHHBIN KoJaiiep.
JleneHuie aTOMHOTO s/Ipa: IPOTOHBI, HEUTPOHBI. DyHJAMEHTAJIbHbIE YaCTULIBL: JIENTOHBI U KBapKu. POTOHBI. BO30HBI. AHTUYACTHIIBI.

Bonvwon adponunwuii konnaitdep.  MOHTaX U yCTaHOBKA OOJBIIOTO aJpoHHOro Kojutaiaepa. Ilpunuun neiictBus komnaiinepa. Ilpoumcxokaenue maccol. bo3on
Xurrca. [Ipoucxoxaenue Beenennoil. AHTUMUD.

Iuepzemuka u Inepzocoeperrcenue

IIpobnemul snepeoobecneyenus: HayuoHaIbHble, Pe2UOHANbHbLE, IOKATbHbIE. 3AKOHbL COXPAHEHUs Macchl u SHepeuu. [Ipakmuueckoe npumeHneHue 3aK0H08 COXPAHEHUS.
Buovwt snepauu. Cea3b maccwvl u snepeuu. Inekmposnepeus u cnocoowl ee nonyienus IomydeHne 3M1eKTpUYECKOro TOKA € IOMOIIIBIO 3JIEKTPOreHepaTopa.
Herpagumnmonnas snepretuka. Tennosvie u euoposnekmpocmanyuu. OCHOBHBIE TIOHSITHS aTOMHOW SHEPTreTUKU. PannoakTuBHOCTH. SnepHble peakiuu. AToMHas
CTaHIUs ¥ IpuHIUN ee paboTsl. ADC Ha ObICTPBIX HEeHTpoHAX. Pagnon3oronnsie TepmosekTpuueckue renepatopsl (PUTEIn), npunnmn ux aevicteus. O6mactu
IIPUMEHEHMs aTOMHON SHEPIeTUKU. f0epHas snepeemura u nepcnekmugbl ee UCNoNb306anus. Inepeonompeobnenue u 3HepeoIhPeKkmusHoCmb.



IIpooosonvcmeennan npoonema u nymu ee pewtenus. I'eorpadus ronona u ero npuarHbl. OCHOBHBIC HANIPABIECHUS B pelieHUH [Ipo10BOILCTBEHHON MPOOIEMBI:

- HCIIOJIb30BAaHUE XUMHUECKUX BeIIecTB (yI00peHHUsl, PEryIATOphl pocTpa, PepOMOHBI, IECTULIUIbI, PENEIICHTHI);

- CO3/IaHH€ UCKYCCTBEHHBIX MPOAYKTOB MUTAHUS; - METOJbI CO3/IaHUSI BBICOKOIIPOU3BOIUTEIBHBIX COPTOB PACTEHHUI U MOPOJI AKUBOTHBIX.

OcHoebl Ouomexnonozuu

[ToHsiTHE OMOTEXHOJOTUH, KaK TPOU3BOAUTEIHLHON CHITBI OOIIECTBA, UCTIOIB3YIOIICH KUBBIC OPTaHU3MBI B OMOJIOTHYECKHE MTPOLIECCHI B TPOU3BOJICTBE. TpH ITana
CTAHOBJICHUS M Pa3BUTUS OUTEXHOJIOTUU: pPaHHsA, HOBasl U HOBelasA. Tpaduyuornnas OuomexnHonro2us: npou3eo00Cmao NPpoOyKmos numarus, nepepadomka omxooos.
Monexynapnas 6uomexnonocus. Cmpykmypa u @pyukyus Hykieurnoswix kuciom. Cunmes 6enxa. Knemounas unocenepus. I'ennas mepanus. [lpumenenue
buomexuono2uU 8 30paBOOXpAHeHUl, CelbCKOM X03AUCmEe U 0Xpane oKpyxcarouell cpedvl. I ennas nmxenepus. ['eHHoMoauduuupoBaHHble OpraHU3MBI U
TpacHCreHHbIe NMPOAYKThl. Kierounas uwxenepus. Kiionupopanue.

DOMOpHUOHaANbHBIE U CTBOJIOBBIE KIJIETKHU. bHojormueckas MH)KEHEpHs, KaK METOJ HCIOJIb30BaHHUS MHKPOOPTraHM3MOB B KauecTBE OMOPEAKTOPOB IJISI MOJTyYEHUS
MPOMBIIIICHHOW Tpoaykiuu. (OCHOBHBIE HAMPaBICHHUS HCIIONB30BaHUS (DEPMEHTATHBHBIX TIporieccoB. KMmmoOunm3oBaHHbIe (EpPMEHTBL. Mupogou pviHOK
ouomexnonozui. Ilepcnekmugvl pazeumus poccuticko2o ce2menma.

Hanomexnonozuu u ux npunosxcenue

Hanouacmuywr 6 oicugoti u Hedxxcusoi npupooe: pasmepul, munvl CmMpyKmypsl, QYHKYUOHANbHAS 3Hauumocms. OcobeHHocmu usuyecKux u XUMUYecKux ceotucme
nanouacmuy. Camoopeanuzayus. Memoowvl nonyyenus nanovacmuy. Memoowl uzyuenus Hanomamepuanos. Koncmpyuposanue nanomamepuanos. Hosvie mexunonozuu,
cmposawuecs Ha UCNONb30BAHUU HAHOYACMUY U Mamepuanos, noayyaemvlx uz Hux. IloHsITHE 0O HAHOTEXHOJOTHH, KaK YIPABIIEMOM CUHTE3€ MOJEKYISIPHBIX CTPYKTYP.
JlBa monxo/la B HAHOTEXHOJIOTHH: «CBEPXY BHU3» U «CHHU3Y BBepX». MOIEKYISpHBIA CHHTE3 M camocOopka. HaHOCKONMYECKOE BBIPAIIMBAHUE KPHCTAIUIOB U
MOJIMMEPHU3ULUS. YTIIepoHble HaHOTPYOKkHu. CUHEpTreTuKa. BiusHue HaHOMexHOI02Ull Ha pa3sumue MmexHuKy. IK0A02UYeCKUll ACneKm HaAHOMEeXHOLO2ULL.

@u3uxa u 6utm. HarpeBareiabHble U OCBETUTENBbHBIE TPUOOPHI. Pa3HOBUAHOCTH JaMIl: HAaKaJIMBAHUS, TaJIOT€HHbIE, JIIOMUHECLIEHTHBIE, CBETOIUOHBIE.

MuxkpoBonHoBas neus (CBY-neub) u IpUHILIKII €€ paboThI.

KunkokpUCTAIITMYECKUE DKpaHbl M JUCIUIEH, WX YCTPONCTBO. OJEKTPOHHBIN Tepmomerp. J[lomamHue poOoThl. PaauwomnepenaTuvku u  paguonpHEMHHUKH.
[IpuHUMNIHanBEHOE YCTPOMCTBO TeNIEBU30pa U TeneBuaeHUA. CIIyTHUKOBAs U COTOBAs CBS3b.

Xumusa u 6erm. Morouue u ynctsamue cpeacrsa. [loBepxHocTHo - akTuBHbIE BenlecTBa (IIAB). OtGenuBarenu: xumMuueckue u ontudeckue. HCEKTULIMIBI - cpeAcTBa
U1 60pHOBI C HACEKOMBIMHU. XUMHUUYECKHE CPEJICTBA TUTHEHBI M KOCMEeTUKH. [IuieBsie 100aBKH, UX MapKUPOBKA.

Cunepzemuxa.

[ToHsiTHE O CHHEPreTUKE U CaMOOPTaHU3allMU OTKPHITHIX cucTeM. OOIre MPUHIMITBI CHHEPTeTUKU. Touka OudypKanuu 1 arTpakT. Poias cMHEpreTHKU A U3ydeHUus
MIPUPOJHBIX U COIUANTBHBIX siBIEHUN. CTPYKTYpUpPOBAHHE MATEPUATLHOTO MUPA U €T0 U3YUYCHHE CIICIIHATBHBIMU pa3iesiaMu (PU3UKH.

@opMBbI IBUKEHUSI MATEPHUH.

Ecmecmeo3nanue u uckyccmeo. 30510TO€ CEYCHHUE U €r0 HCIOJIb30BAHUE B TPOU3BEACHUSAX APXUTEKTYPHI, KHBOMHUCH, CKYJIbNTYphl.  llocimemoBaTenbHOCTH
®uboHauum, ee MPUMEHEHHE B UCKYCCTBE. PacmpocTpaHEHHOCTh MpaBUiia 30JI0TOTO CEUeHUs U TocienoBaTenbHOCTH PuOOHAY4YM B KUBOW Mpupojae. buoHHKa H
apXUTEKTypa. B3anmMONpOHWKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.

Jlemoncmpayuu.

Tabmuisl, BuaeodparmMenTs! U potorpaduu mo Teme.

[Moprpetsr: Jx. Yensuka, I1. Xurrca, JI.M. Jlenepmana, M. @apaneii, A.A.bekkepens, M. Ckianosckasa-Kropu, JI. Meittaep, O. ['ann

Jlabopamopuvie onvimel. 1. I3aMepeHne napaMmeTpoB KUCTH PYKU

Ipaxmuueckas paboma Ne 9. I3yueHue sIBICHUS YIEKTPOMArHUTHOM WHIYKIIHH.

Ilpakmuueckas paboma Ne 10. VIzydeHune 30J10TOTO CEUCHHS Ha Pa3IMUYHBIX 00BEKTaX.

Nzydenne Omorpaduu COBpeMEHHBIX pOCCHICKUX yueHBIX. OIleHKa BKJIaJa COBPEMEHHBIX pOCCHMCKMX y4ueHbIX B (popmupoBanue EHKM. [locnennue OTKphITHS B
00J1acTH €CTECTBEHHBIX HayK.



KasiengapHo — TeMaTnueckoe NJIaHNPOBaHUeE.
EctecTBo3nanue 11 kiaacc (66 yacoB, 2 yaca B HeJ1eJ10)

No | Tema ypoka

| OCHOBHBIE IOHATHS

| Buapl 1esiTeJIbHOCTH YYalmxcst

| Jlomaninee 3axanue

| Jara

IloBTOpenue kypca 10 kiacca (6 4acoB)

1 | MHoroo6pasue Bcenennasi, ranakTiky, 3Be3/5bl, JlaBatb omnpeesneHus BakHeHuM noHsatusM u | 1) Paccmorpers kakoe-mu6o
€CTECTBEHHOTO MHUpA: COJIHEYHAsi CUCTEMA: OCHOBHBIE 3aKOHOMEPHOCTSM JBMKEHHSI HEOSCHBIX TeJl. BECCHHEE, JICTHEE WJIM 3UMHEE
Meramup, MakKpoMHup, HOHATUS U 3aKOHBI JABHKEHUS Xapakrepu3oBaTh Jutochepy, rurpochepy, IIPUPOJHOE SIBJICHUE 110 IUIAHY,
MUKPOMUP HEOECHBIX Tell. atMocdepy. IPEeATI0KEHHOMY Ha ypOKe

3eMiisl, ee CTpOeHHUE U [Ipeuiarate cnocoObl ¥ MOJETH U3YUEHUS (s1BIEHME MCTONAA). 2)
reoJIOTnYecKre 000JI0UKH. Mera-, Makpo- © MHKPOMHPOB. Jlokasark, YTO COBPEMEHHOMY
[ToHsiTHE O MUKpOMHUpE U CIELUAIUCTY B JIFOOOH
HAaHOMHpE. npodeccnoHabHOM 00JIacTH
BuneodparmenTs! u cinaiiipl 1o HEBO3MOXHO 000HTHCH 6€3
TEeME ypOKa, TaOJIHIIBL. €CTECTBEHHO-HAYYHBIX 3HAHUHI

2 | buocdepa. YpoBHu buocdepa u ee rpaHuUIIbL. OmnwuceiBath Onochepy U ee rpaHuIIbL. [ToBTOpEHME, TOATOTOBUTCS K
OpraHu3alMK XKU3HHU Ha MosnekynsipHbI, KIIETOYHBIH, XapakTepu30BaTh XUMHUECKYIO OPIaHU3ALUI0 | CEMUHApy
3emue. TKaHEBBIN, OPraHU3MEHHBIMH, KJICTKH 1 OHosorndyeckue GyHKIUN OEIKOB,

HOMYJISIIIIOHHO-BUIOBOM, KHPOB, YIIIEBOJIOB M HYKJIIEMHOBBIX KUCIIOT.
OMOLICHOTHUYECKUI U CpaBHMBATB KJIETKU PACTEHUH, )KUBOTHBIX U
OounocdepHbIi ypOBHU OaxTepuil. CTpyKTypUpOBaTh 3KOJIOTHYECKHE
OpraHu3aliK KU3HU Ha 3emiie. CHCTEMBI.

DKOJIOTHYECKHE CUCTEMBI: XapakTepu30BaTh OCHOBHBIEC TOHSTHUS
OCHOBHBIE MOHATHSA (LIeTIH 9KOJIOTUM: LI€NH MUTaHUs, TUIEBbIE
MUTAHWUS, IAIIEBHIE THPAMUJIBI, MUPAMUJIBI, SKOJIIOTHIECKHE PaKTOPHI —
HKOJIOTHYECKUE (PaKTOPBHI). abuoTuyeckue,

BuneodparmeHnTs! u criaidipl mo OMOTHYECKUE U aHTPOIIOTCHHEIE.

TEMe ypoKa, TaOJIHIIbI.

3 | Cemunap «AntponoreHH | CooOlleHUs yJaluxcs Ha TeMy IToka3aTh MOJIOKUTENBHYIO U OTpULaTeIbHy0 | [IOBTOpPHUTH 3amucH B TeTpaau
ble (DaKTOPBI: BIUSHUE HA | «AHTPONOreHHbIE (PAKTOPHI». POJIb aHTPOMOTEHHBIX (PAKTOPOB IS
HKOCHUCTEMBI» Ob6cyxaenue npoOiaeM U myTH OKpY>KaroIen cpebl.

penieHus
4 | OCHOBHBIE MOJIOKEHUS EcrecTBenHsblit 0TOOp U ero OmnpenensaTs BKJIAJ OTIEIbHBIX OdopmiieHne cxeMsl

CUHTETUYECKON TEOpUU
9BOJIIOLUA

dbopmbl. MyTanuu u ux
KJaccupuKarus.

Makpo- 1 MaKpO3BOJIIOLIHS
BuneodparmenTs! u criaiiapl mo
TEeM€ ypOKa, TaOIHIIbI.

OMOJIOTHYECKNX HAaYK (JapBUHU3MA, TEHETUKH,
9KOJIOTHH) B

CUHTETHUYECKYIO TEOPHIO 3BOJIOLUU:
XapakTepu30BaTh OCHOBHbBIE MTOJIOKEHUS ATOU
TEOpUHU.

Paznuuath popMBI €CTECTBEHHOTO 0TOOPA,
TUTBI MYTaLIHM, a TAKKE

Makpo- 1 MUKPO3BOJIIOLUIO.

«Jlornueckas cTpykrypa
JApBUHHU3Ma)» B BUJE
npe3eHranny. Ha ee ocHOBe
PacKpbITh OCHOBHBIE MTOJIOKEHHUS
ABOJIFOIIMOHHON TEOPUU

Y. [JapBuHa.




OJIEMEHTHI
TEPMOJAMHAMUKH U TEOPUHU
OTHOCHUTEIBHOCTHA

Hauana tepMoanHamMuku.
DNeMEHTBI TEOPUU
OTHOCHUTEIIBHOCTH.
BuneodparmenTs! u criaiiapl mo

XapakTepu30oBaTh TPU HadaIa TEPMOJTMHAMUKH
Y UX IPUMEHUMOCTb K )KMBBIM CHCTEMAaM.
PazangaTe nmoHATHS

«IPOCTPAHCTBO» U «BPEMS» KaK B CBETE

TeMe ypoKa, TaOJIUIIbI.

KJIACCHYCCKOM MEXaHUKHU
HrroTona, Tak u B cBere CTO u OTO
OHHIITEHHA.

[ToBTOpPUTH 3amKcH B TETPAIH,
noarorosuthbes k KP mo Teme.

6 KonTtpoJuabnas padora IToBTOpEHNE OCHOBHBIX 3aKOHOB, | AHalIM3 COOCTBEHHBIX IOCTUKEHUH B IToBTOpEHME 3anucel B TeTpagu
Nel. «IloBTOpeHue MOHATUH U Teopuid Kypca 10-ro MO3HAHWUU €CTECTBO3HAHUS U METOJO0B €TI0
OCHOBHBIX 32KOHOB, KJjlacca MI03HaHUS. AHAIIU3 PE3yIbTAaTOB KOHTPOIbHOMN
NMOHSATUI U Teopwuii 3a 10 paboThI U onpeeNeHue MyTeil TOCTHKEHUS
KJIace» KEJIAEMOr'0 YPOBHSI YCIEIIHOCTH.
1. Mukpomup. Atombl. BemectBa (29 yaca)
7/1 | OcHOBHBIE CBEICHHS O DBoJIOIUS IpecTaBlieHnuit o cTpoeHuu | [IpuBOINTE AOKA3aTENbCTBA CIOKHOTO § 1, Bemonnuts 3ananus k § 1.

CTPOEHUU aTOMa

aroma. Mojaenu cTpoeHus atToMoB Jk.
Tomcona u D.Pezepdopna.

[Toctynatel kBanTOBOM Teopun H.bopa.
[IpoToHHO-HEUTPOHHAS TEOPUS
cTpoeHus aToMHOro sijapa 1. iBanenko
u B. T'eiizenOepra.

N3oTomsl.

DnekTpoHHas 000JI0YKa aToMa.
OHeprerudeckue ypoBHu. [lonarue 00
AIIEKTPOHHOM OOJIaKe.
BuneopparmenTsl U craiipl o TeMe
ypOKa, TaOIHIIBI.

CTPOCHHMS aTOMA.
OnucelBaTh MOAEIN CTPOCHHUS

atoma J/x. Tomcona, D. Pesepdopna u
H.bopa u ananuzupoBaTh Ux
COCTOATENIBHOCTb.

XapakTepu3oBaTh BaXHEHIINE
AJIEMEHTapHbIC YACTULBI,

oOpasyroliye aToM (IIPOTOHBI, HEUTPOHBI
U DJIEKTPOHBI);
KOPIIYCKYJIAPHO-BOJIHOBOU yalli3M
AJIEKTPOHOB.

[TepeBouTh MH(OPMAINIO O CTPOSHUU
aToMa, OTPaKEHHYIO C ITOMOLIBIO
CUMBOJIUKHI

MEPUONYECKON CUCTEMBI B
AIIEKTPOHHBIE (POPMYIIBI XUMUYECKHX
AJIEMEHTOB. Y CTAHABJIMBATh B3aUMOCBSI3b
MEXy MacCOi aTOMHOTIO SiApa U €ro
3apsAJI0M Ha IIPUMEPE U30TOIOB.




8/2

Ypok - npakmuxym
1.A3yuenue gororpaduii
TPEeKOB 3apsKEeHHBIX
4acTHUIl

DneKTpoHHass 000J09Ka aToMa.
N3zyuenne pororpaduii TpekoB
3apsDKEHHBIX YacTHI]

XapakTepHu30BaTh CTPOCHHE
AIIEKTPOHHON 00O0JIOUKH aTOMOB U UX
DIIEKTPOHHBIE CIIOU WJIM SHEPTETHUECKUE
YPOBHH.

Nzyuate oTorpaduu TpeKkoB
3apsKCHHBIX YACTHII, aHATU3UPOBATH X,
JIeNIaTh BBIBOJIBI U

UHTEPIPETHPOBATH HX

Pemutsb 3a1anus ¢ pa3gaTouHOro
Marepuaia
[ToBTOpEHME

9/3

[IepBble moNbITKN
KJIacCU(UKAIIUN
XUMHUYECKUX IJIEMEHTOB.
OTtkpbITHE
[lepuonnueckoro 3akoHa
Ypox - npakmuxym 2.
KouncrpyupoBanue
NnepuoanvecKo
Ta0JIMIbI XUMHYECKHX
3J1eMEHTOB €
HCIO0JIb30BAHNEM
KapToYeK.

[TpeanocsuIKu OTKPBITHS
NEepUOINIECKOTo 3aKoHa. [lepBbie
HOIBITKY KJIACCU(PUKALNU XUMUUECKUX
anemeHToB. OtkpbiTre .M.
MeHiesieeBbIM IEPUOIUIECKOTO
3akoHa. [lepuoAnYHOCTh B N3MEHEHUN
CBOWCTB XUMHUYECKUX JIEMEHTOB U UX
COCIMHEHU.

[Tepuonuueckuii 3aK0H B
dbopmynuposke .M. Menneneesa.
CoBpeMeHHBbIE MTPeJICTaBICHUS O
NPUYHHAX TEPHOANYECKOTO H3MEHEHUS
CBOWCTB XUMHYECKUX JIEMEHTOB U UX
COCTUHEHUH.

CoBpemeHHas HopMyIHUpPOBKa
NEePUOANYECKOT0 3aKOHA.
[Tepuonuueckas cucreMa XUMHUECKUX
AJIEMEHTOB, KaK rpaduyeckoe
oToOpakeHHe MePUOINYECKOT0 3aKOHA.
CrpykTypa

nepuouieckoil Tabnuipl. [leproabt
(OospLIME M MajIble) U TPYIIIIBI
(r1aBHBIE ¥ TOOOYHBIE).

Paznuynbie hopMbl TepuoIuIECKON
CHCTEMBI XMMHUYeCKHX 31emMenToB JI.1.
Menneneesa.

Koncmpyuposanue nepuoouueckoii
mMadauYbl XUMUUECKUX ITIEMEHN 06 C
UCnOJIb306AHUEM KAPMOYEK.

XapakTepu30BaTh 001UE MPEANOCHUTKH
CTaHOBJICHUS

€CTECTBEHHOHAYYHOU TEOPUU Ha
IpUMepe NePUOINYECKOT0 3aKOHa.
PackpbIBaTh 3BOIOIUIO
IIEPBOHAYAJIbHBIX U COBPEMEHHBIX
MPEJICTaBICHUI €CTECTBEHHOHAYYHOM
TEOpUHU Ha MPUMEPE TPEX

(bOopMyITHUPOBOK MEPHOIUIECKOTO 3aKOHA.

Co3ztaBaTh MOJIENH C BbIIETICHUEM
CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa
U UX MPEJCTABICHUEMB
MIPOCTPAHCTBEHHO-TPaPUUECKON HIn
3HAKOBO-CUMBOJIMYECKOM(pOopMeE.
[Iporuo3upoBath CBONMCTBA XUMHUYECKHUX
AIIEMEHTOB U UX COEAMHEHUN Ha OCHOBE
nepuoauyeckou cucrems .M.
MenneneeBa. KonctpynpoBath
MEePUOANYECKYIO TaOIUILy XMMHYECKHUX
AIIEMEHTOB C

HCIIO0JIb30BAaHUEM KapTOYEK.
JlaBaTbXapakTepuCTUKy

3JIEMEHTOB MaJIbIX MEPUOAOB MO UX
ITOJIOKEHUIO B MIEPUOANIECKON

cucreme JI.M.Menaeneena.

Paznuuate BuaBI KilaccuUKaAIIAN:
€CTECTBEHHYIO U HCKYCCTBEHHYIO.
BrITTOTHATE TIpsIMOE IETyKTUBHOE
JI0OKa3aTeNIbCTBO ISl IEPUOUYECKOTO
3aKOHA Ha MPUMEPE OTKPBITUS TaJUIHS,

§ 2, ctp.11-16. [logroroBuThH
COOOIIIEHUE O KHU3HU U
tBOopuectBe /. M. Menpaeneena.
[IpurotoButs 20 KapTOUEK
pasmepom 6 x 20 cm miis
anemeHTOB Ne 1—20 nyst
MonenupoBanus [lepuoanueckoit
cucrembl. Ha kaxxioi kaprouke
yKa3aTb XUMUYECKHI CHMBOJ
3JIeMEHTa, €r0 Ha3BaHHE,
OTHOCHUTEIIbHYIO aTOMHYIO Maccy,
(dhopMyITy BBICIIIETO OKCHJIA, €TO
XapakTep W Ha3BaHue, HopMyIy
BBICIIETO THIPOKCUA (KUCIIOTHI,
OCHOBaHUS WK aM(OTEPHOTO
THJIPOKCHU/IA), €TO XapaKTep U
Ha3zBaHue, GOPMYIy JIETYyUYEro
BOJIOPOJAHOTO COSTUHEHUS (IIst
HEMeTaia).

IToBTOpeHune




10/

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
XAMHYCCKHX DJICMCHTOB
. . MenneneeBa
3HaueHHeE.

[IporuocTuyeckas cujia U 3Ha4YEHUE
MIEPUOIUYECKOTO 3aKOHA U
MEPUOJNYECKON CUCTEMBI.

3Ha4YeHME EPUOANYECKOT0 3aKOHA U
MEePUOIUYECKON CUCTEMbI XUMUYECKUX
snemeHToB 1. Y. MenaeneeBa s
pPa3BUTHS HAYKU U TTOHUMAaHUs
XUMUYECKON KApTUHBI MUDA.
ITopTpeTsl NEpBOOTKPBIBATENEH rajlINs,
ckanaus u repmanus: JI. bByaboapana,
JI. Hunbcona, K. Bunkiiepa

PackpbITh 3HaueHue [lepuoanueckoro
3akoHa " llepuoanueckoii cucremsl /1.
N. MenneneeBa /Uit pa3BUTUS HAYKU U
MMOHUMAaHUS €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA; pa3BUBATh YyBCTBO
TOPJIOCTH 332 OTEYECTBEHHYIO HAYKy U
€€ BbIIAIOIINXCS IPEJICTABUTEIIEH.

CKaH/IUSI U T€pMaHUsL.
XapakTepru3oBaTh BKJIA]
MEePUOIUYECKOr0 3aKOHA U
MEePUOANYECKON CHCTEMBbI
XUMUYECKUX deMenToB /I, 1.
MenpeneeBa B pa3BUTHE HAyKH U
MOHUMAaHHUE XUMUYECKON KapTUHBI
MUpa.

§ 2, BeIoTHUTG 3a1aHus K
naparpady

11/

biaroponnbie rassl

EJIaFOPOIlHI)IG rasol, IpUYNHA UX

OOBsICHITH HHEPTHBIE CBOWCTBA

§ 3 10 cnoB «ATOMBI BCEX APYTUX

5 CYILLIECTBOBAHMsI B aTOMapHOM 0J1aropoIHBIX ra30B OCOOEHHOCTAMU JJIEMEHTOB. ..». [TonroroBuTh
COCTOSTHUHU. CTPOEHHS MX aTOMa. KpaTKHe COOOIEHNUs O
VYcTaHaB/IMBaTh COOTBETCTBUE MEKIY COEJUHEHMSX C HOHHBIM THUIIOM
CBOIcTBaMM 0J1arOpo/IHBIX ra30B U UX CBSI3M - XJIOPUJE HATPHUs,
PaKTUYECKUM IPUMEHEHUEM. kapOoHare kanbLus, pocdare
KaJIBIIMS TI0 TIJIaHY: a) Ha3BaHUE,
0) popmyna; B) pacipocTpaHEeHHUe
B MIPUPOJIE; T') 00IacTH
npumeHenus. [loarorosurcs y
cemuHapy «lIpumenenue
0J1arOpOJTHBIX Ta30B»
12/ | Cemunap no teme [Ipumenenune 61aropoHBIX Ta30B. [ToBTOpeHME
6 «IIpumenenue BuneopparmenTsl ¢ HEOHOBOI
0JIarOPOHBIX TA30BY PEKJIaMOI1 M apTOHOBOM CBapKOU,
JIUpuKadiel 1 BO3AYIIHBIX [IapOB,
3aIOJIHEHHBIX TeJTUEM.
®dotorpagpuu 0anbHEOTOTHIECKOM
pPagOHOBOM BaHHBI.
13/ | UonHas xummuyeckas Houbl 1 X K1accupuKamys: 1o 3apsaay | XapakTepu3oBaTh HOHHYIO CBSI3b KaK § 3 1o KoHUA.
7 | cBA3B (aHMOHBI U KaTHOHBI), TIO COCTABY CBSI3b, BOSHHUKAIONIYIO yTeM oTna4yu unu | [logrotoButs kpaTkue




(mpocTeie 1 crnoxHbIe). Cxema
00pa3oBaHMs HOHHOW CBS3H.
HonHble KpUCTAJUIMYECKUE PEUIETKH.
XJIopu 1 HaTpUsl — TUIIMYHBIN
MPEJICTAaBUTENb COCIMHEHUN C HOHHBIM
THUIIOM CBSI3U.

Mogenb KpUCTaNIMYECKON PEIIETKH
XJIOpHJIa HAaTpUS.

O0pa3ibl MUHEPAJIOB U BEUIECTB C
HMOHHBIM THIIOM CBSI3H: OKCHJA
KaJIbLIMS, Pa3JIMYHBIX

coJiel, TBepbIX IIeTI0Yeil, rajura,
KaJIbIIUTA.

preMa 3J1eKTPOHOB.
KnaccugunupoBatb HOHBI 110

pa3sHbBIM OCHOBaHUSM. Y CTaHABJIMBATh
3aBUCUMOCTB MEX/y TUTIOM XMMUYECKOH
CBSI3U, TUIIOM

KPUCTAJUIMYECKOU PELIETKH U
(GU3M4YEeCKUMU CBONCTBAMHU BEILIECTB

COOOIIIEHNS O COEIUHEHUIX C
KOBAJICHTHBIM THIIOM CBSI3H -
MOJICKYJISIPHOTO CTPOCHHSI
(yrimekucislii ra3, on) u
aTOMHOTO CTPOEHUS (aMas3,
rpaduT, KBapIl, TOPHBINA XpycTab,
pyOuH, candup) 1o miaxy:

a) Ha3BaHwue; 0) popmyna;

B) pacrpocTpaHeHHe B IPUPO/IC;
') 00JIaCTH MPUMEHECHHS

14/

KoBanenTHas xumnueckas

KopaneHTHas cBSI3b KaK CBA3b,

XapakTepru30BaTh KOBAJICHTHYIO CBA3b

§ 4, 3aaHus C pa3aaTOYHOTO

8 | cBA3b. BO3HHKAIOIIasl 3a cueT 00pa3oBaHus KaK CBfI3b, BO3HUKAIOIIAs 32 CUET marepuaia
OOLINX ANEKTPOHHBIX MAp IIyTEM o0pa3oBaHus 00IIUX
HEepeKPbIBAHUS 3JEKTPOHHBIX 3JIEKTPOHHBIX Map MyTeM
opOuTanei. [IEPEKPbIBAHUS 3JIEKTPOHHBIX OpOUTAIIEH.
KpaTtHOCTb KOBaJIGHTHOH CBSI3H. KnaccugunupoBaTb KOBaJICHTHbBIE CBS3H
OOMeHHbIE U IOHOPHO-AKIIETITOPHBIE 10 pa3HbIM OCHOBAHMSIM.
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW | YCTaHaBIMBATh 3aBUCUMOCTb MEXY
CBSI3H. TUTIOM XUMHUYECKOH CBSI3H, THIIOM
OnexTpooTpuraTeabHocTh (J0). KPUCTAJNTNYECKOH peIeTKy.
Knaccugukanuys KoBaleHTHBIX CBS3€il:
no D0 (mosisipHas U HEMOJsApHAas).
Junonu.
Kpucrannuueckue pemerku s
BEIIECTB 3TUM THIIOM CBS3H:
MOJIEKYJIsIpHbIE U aTOMHbIe. Moenu
MOJICKYJISIPHBIX KPUCTAIUTHYECKIX
pemieTok (ioja, yriieKUucioro raza) u
aTOMHBIX (ayMa3a, rpaguTa)
JleMoHCTpanust BELECTB C
KOBQJICHTHBIM TUTIOM XHMUYECKOH
CBSI3H.
15/ | MeTasuibl U CIUIABBI. O6mue ¢puznueckue cBoiicTBa XapakTepu30BaTh METAUTUYECKYIO CBSI3b | § 5, BHIOJHUTH 3aJaHUSI K
9 | Meraunueckas METAJUIOB: 3JIEKTPOIPOBOAHOCTb, KaK CBSI3b MEX]ly aTOM-HOHaMH B naparpady

XUMHYECKAs CBS3b.
Ypox - npakmuxym
3.03HaKkoMJIeHHE C

MPOYHOCTH, TETUIOMPOBOTHOCTD,
METAUIHYECKHAN OJIECK, IIIaCTUYHOCTb.
CnuaBbl 4epHbI€ U 1IBETHbIE. CTalb,

MeTajulaX U CIlaBax MOCPEICTBOM
000011IECTBIIEHHBIX BAJICHTHBIX
DIIEKTPOHOB.




KOJJICKIUAMHA METAJAJ10B
H CILIABOB.

9yTYH.
JlaTyHb, OpoH3a, MEIbXUOP.
Meramndeckas cBs3b. 3aBUCHMOCTD
3JIEKTPOTIPOBOIHOCTH METAIIIOB OT
TEeMIIepaTyphI.

Konnexuus metamios. Komieknus
CILIABOB.

O3HaKoMIeHUe C KOIeKUUAMU
Memasiioe u Cniaeos.

KnaccugunupoBars MeTauIbl 0 pa3HbIM
OCHOBaHUSAM

OOBACHATH SAUHYIO IPUPOLY
XUMHYECKHX CBA3CH.

YcraHaBIMBaTh 3aBUCUMOCTb MEXY
TUIIOM XUMHUYECKOHN CBS3H, TUIIOM
KPUCTAJUIMYECKOUN PEIIETKH U
(GU3N4YEeCKUMHU CBONCTBAMHU BEILIECTB

16/
10

MonekynsapHo-
KHUHETHYECKasi TEOpHS.
Ypok -

npakmukym 4.«'a30Bble
3aKOHbI H YPABHEHHS
COCTOSIHHMS U/1€AJILHOTO
raza»

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO -
KMHETUYECKOU Teopuu. M neanbHbli ras.
VYpaBHEeHHE COCTOSIHUS UACATBHOTO
raza. uddy3ust 1ymmcThIX BEMIECTB C
ropsiuen JaMIo4YKy HaKaIuBaHUS
Juddys3us nepManraHara Kajaus WK
cynb(hara Meu B BOJE.

bpoynoeckoe osusicenue uacmuy
mywu unu y8emouHoIl NvlIbYbL 8 600€
Pewenue 3a0au

XapakTepru30BaTh IBOJIFOLUIO
CTAaHOBJICHUS TaKOH
byHIaMeHTalbHON
€CTECTBEHHOHAY4YHON TEOPHUH, KaK
MOJIEKYJIIPHO-KUHETUYECKAs U €€
OCHOBHBIE ITOJIOKEHHS.
ApryMeHTHpOBaTh 3Ty TEOPUIO Ha
OCHOBE U3Y4YEHHBIX B OCHOBHOM IIKOJIE
ra3oBbIX 3aKOHOB boiins- Mapuotra,
[Tapns u I'eii-JIroccaka.

PackpriBaTh posib MOJIETMPOBaHUS
(a0COMIOTHO YIIPYTHE CTOJKHOBEHUS,
UJCANIBHBIN Ia3) B CTAHOBJICHUH
EcTecTBEHHO - HAYYHOU TEOpHH.
OnucelBaTh arperaTHble

COCTOSIHMS BELIECTB U B3aMHBIE
NepeX0/Ibl MEK Y HUMHU.
IToaTBEpK1aTh TEOPETUYECKUE
MIOJIO’KEHUS DKCIIEPUMEHTANIBHO.
Pewenue xumuueckux ypaguenuil.

§ 6 cTp. 39-42,
IToBTOpeHue
Pemmuts octaBmmecs 3ana4uu

17/ | Hposepounas paboma KonTposns 3Hanui YMeHue cuCTeMaTu3upOBaTh IToBTOpEeHnE
11 | IPOMEXYTOYHBIH TIOJTyYeHHBIE 3HAHUS.
TECT
18/ | ArperatHbie ["a3000pa3Hoe cocTosHME. XapakTepru3oBaTh TBEPAOE, KUIKOE U § 6 10 koHua. [logroroBUTH
12 | cocrosiHuA BeliecTB 3aKkoH ABOrajpo M CIEJCTBHS U3 HET0. | ra3000pa3HOE COCTOSIHUE BEILECTB, a COOOIIEHHUS IO CIIEAYIOIINM

Monsipablii 00BEM ra30B IpH
HOPMAaJIbHBIX YCIIOBHUSIX.
Kunkoe cocTosIHUE BEIECTB.
Texkyuects. TBepoe cocrosiHue
BEIIIECTBA.

TaK)Ke B3aUMHBIC TIEPEXOIBI MEKITY
HUMH.

OnuceIBaTh MmiIazMy u
KJIACCU(UITUPOBATH €€ B 3aBUCUMOCTH OT
TEMIEPATYPHI.

temaM: «IIpupoHbIi ra3 u ero
poib B hopMupoBaHUM OrO/IKETA

Poccuiickoit deneparuny,

«[TpeumymectBa razoo6pa3zHoro
BUJIA TOIUIMBA TIEPE APYTUMHU




Kpucrannnueckne pemerku pa3HbiX
TUIIOB OJIs1 TBepI[OFO COCTOAHUA
BEIIIECTBA.

ITonsTHe o 1a3Me. BeICOKO- B
HU3KOTEMIIEpaTypHas MIa3Mbl U UX
MIPUMEHEHUE.

B3anmublie nepexoibl MEX1y

ar peFaTHBIMI/I COCTOSHHUAMU BCIHICCTB.
[TpuGopsl Ha OCHOBE
HU3KOTEMIIEPATyPHOU I1a3Mbl
(ra3031,1€ JIB,?;CpLI, IIA3MCHHBIC ITAaHCIIN
TEJICBU30POB U T.]I.)

VYcranaBiauBaTh IMPUYIUHHO-
CJIICACTBCHHBIC CBA3U MCKIY TUIIOM
IJ1a3sMbl U €€ IPUMCHCHUCM.

Bugamm», «HTerpanus
TOIIJIMBHO — S9HCPTCTUYCCKOTO
KomIuiekca P® B MupoByIO
SKOHOMUYECKYIO CUCTEMY,
«OCHOBHBIE HAIIPABJICHUS
nepepadoTKU MPUPOIHOTO ra3ay.

19/
13

[IpuponansIii ras.
[Ipenenbuble
yII€BOJOPOABI

Ypok - npakmuxym
IHony4enne, cooupanue
U pacrno3HaBaHHe ra3os.

[Tpupoauslii ra3, ero cocraB U
HAIpPaBJICHUS UCIIOJIb30BaHUS B
Ka4yecTBe TOIUINBA U XUMHUYECKOTO
celpbsi. KonBepcus merana. CuHTes-ras
U €r0 UCMOJIb30BaHUE [l NOTyYEeHUs
CUHTETMUYECKOT0 OEH3MHA U METAHOA.
[IpenensHble U HENpeaeIbHbIC
yriieBoaopoasl. KauectBeHHbIE
peaxk1uy Ha KPaTHYIO CBS3b.

buoras.

[TapocTepxkHeBbIe U 0ObEMHBIE
MO/JIEIN MOJIEKYJ IIEPBBIX
IIPEJICTaBUTENIEH ITPENEIbHBIX
YTJIEBOAOPOIOB.

Konnekuus BemecTs 1 MaTepHaos,
MOJIy4a€MbIX Ha OCHOBE NMPUPOJHOTO
rasa.

duznyeckue CBOWCTBA ra3000pa3HbIX
(mpomaH-OyTaHOBasi CMECh B
3a)KUTAJIKE), )KUIKUX (O€H3UH) U
TBEp/bIX (MapaduH) aJKaHOB:
arperatHoe COCTOSIHUE, PaCTBOPUMOCTb
BBOJIE.

['openue npomnaH-0yTaHOBOM cMecH
(3axurainka).

OTtHolIeHNE NPEAETbHBIX U
HENpeeIbHbIX YIIIEBOIOPOIOB K
pacTBOpy IlepMaHraHaTa Kajus 1

XapakTepu30BaTh COCTaB U OCHOBHbBIE
HaIpaBJICHUS

UCIIOJIb30BAaHUS U EpepadOTKU
IIPUPOJHOTO Ta3a. Y CTAaHABIMBATh
3aBUCUMOCTb MEXly 00beMaMu A00bIYN
pUpoaHOTo raza B P® u OromxeToM.
HaxonuTh B3aMMOCBSI3b MEXIY
M3Yy4aeMbIM MaTepualioM U Oyayien
npodeccuoHaNbHOM

JeSITENIbHOCTBIO.

Cobmroaath npaBuiia H3KOJIOTMUECKU
rPaMOTHOTO MOBEACHUS U OE30M1aCHOTO
oOpaleHns ¢ MPUPOIHBIM I'a30M B OBITY
U Ha MPOU3BOJICTBE.

OnpenensaTs NPpUHAAIEKHOCTD BEIIECTB
K pa3jIMyYHbIM THUIIAM

(IpeneNbHBIM WM HeTpeIeIbHBIM) U
KJ1accaM YIJIeBOJIOPOIOB.

HazbiBaTh OoTI€/IBHBIE

MPEJICTAaBUTENN aJTKAHOB U aJIKEHOB.
HaGnronate 1 onuckiBaTh
J€EMOHCTPALIMOHHBIN SKCIIEPUMEHT C
MIOMOLUIBIO POJHOTO SA3bIKA U S3bIKA
XUMUH.

O000mare 3HaHUs U AeJIaTh BBIBOILI O
3aKOHOMEPHOCTSIX U3MEHEHHUs CBOICTB B
TOMOJIOTHYECKOM PsIy MPEeIbHBIX
YIJIEBOIOPOAOB.

§ 7, 3amanus k maparpady.
[ToaroroBUTH COOOIICHUS:
«HedTp u ee pons B
¢dbopmupoBaHuyu Or0KETA
P®y»,«Ileperonka nedrm,
«["'UMmoTe3pl 0 MPOUCXOKACHUN
Hep Ty, «Kparkuii ouepk B
ucropunt HePpTH», «MHTETpanus
TOK Poccuu PO B MupoByto
SKOHOMHUYECKYIO CHUCTEMY)




OpoMHOIBO/IE.
Ionyuenue, cooupanue u
pacno3nasanue 2a3oe.

YMeHue cucremMaTu3upoBaTh
MOJIYYCHHBIC 3HAHUS.

20/ | XKunkue Bemecra. Heprts | Hedrs, ee cocTas, pusnueckue XapakTepu30BaTh COCTaB U OCHOBHBIE § 8
14 | ¥Ypok - npakmuxym CBOWCTBA U IPOUCXOXKIICHHUE. HanpaBJIeHUs IToBTOpeHue
IO SLER DKOJIOTUYEeCKHEe MOCIEICTBHS pa3iuBa | MCIOJIb30BaHUS U IepepadOTKU HEPTH.
TPAHCIIOPTHPOBKA U He(TH U cr1ocOObI OOPHOBI C HUMH. YcraHaBiIMBaTh 3aBUCUMOCTb
nepepadorka HegrTu. Ee | [lonmyTHbiil HeTAHOI ra3, ero cocras. MexIy o0bemMaMu 100b1uu HETH B PD 1
POJIb B IKOHOMHKE ITponeccel nepepaboTku HEPTH: oroxerom. Haxonuth
Poccumu. pekTH(UKaLUs U KPEKUHT. B3aMMOCBSI3b MEX1Y U3y4aeMbIM
[TponyxThl IEpepabOTKU HEPTU U UX MaTepHuaioM u Oynymeit
UCTIOJIb30BaHUE. npoeCCHOHATIBHOM 1S TETFHOCTBHIO.
OO6pa3zoBaHue HEPTAHOM IIEHKH Ha [TpaBuia 5K0JIOTHYECKU TPAMOTHOTO
MOBEPXHOCTUBO/BI. MOBE/IEHUS U 0€3011aCHOr0 0OpaIeHusl ¢
Komnexnust «HedTs 1 npoaykTsl ee HeQTeNnpoyKTaMu B ObITY U Ha
nepepadoTKm. MIPOM3BOJICTBE.
OOHapy:XeHue HerpeesIbHbIX Hanecenue na Konmypmyro xapmy
COCIMHEHUH B KUIKHX OCHOBHBIX MECMOPOoICcOeHUEe Hedpmu u
He(TENPOaYKTaX. HII3.
Hobviua, mpancnopmupogka u
nepepadomka negpmu. Ee pons ¢
akonomuke Poccuu.
21/ | Teépmoe cocTosiHuE Kpucrannnueckue u amopgHbie CpaBHMBaTh KpUCTANINUYECKUE U § 9, BBINOJIHUTH 3a7aHus K § 9.
15 | BemectBa. XKunkue BemlecTBa. [Ipu3Haku u cBoOCTBa aMop(QHBIE BEIIECTBA.

KpucCTaJllbl.

amopdHocTH. OTHOCUTETHLHOCTh
WCTUHBI B XUMHH.

Kunkue KpucTamibl U UX TPUMEHEHUE
B TEXHUKE.

OTHOCUTETHHOCTH UCTHHBI B OUOJIOTHH
u Gpu3MKe.

Konnekuust aMop(HBIX BEUIECTB U
MaTepHaIOB.

[TonydeHue naacTuYeCcKoun Cephl.
Konnekius nmpubopoB Ha OCHOBE
KUJKUX KPUCTAJUIOB.
BuneodparmenTs! u cnaiiipl o Teme

ypoka

YcraHaBIMBaTh 3aBUCUMOCTD MEXKIY
cBOMcTBaMM aMOP(HBIX BEIIECTB U UX
IIPUMEHEHUEM.

XapakTepru30BaTb OTHOCUTEIBHOCTh
VCTUHBI B XMMHUH Ha IIpUMEpe
JIBOMCTBEHHOTI'O IOJIOKEHUS BOJIOPOA B
MIEPUOJIUYECKON CUCTEME, ACIICHUS
XUMHYECKOHN CBSI3U HA TUIIBI,
B3aMMOOOYCIIOBIIEHHOCTH

(bu3NYECKUX CBOWCTB BEIIECTB U TUIIAM
UX KPUCTAJUINYECKOU

PELIETKY.

OnuceIBaTh KUAKUE KPUCTAIUIBI, KaK
IIPUMEP OTHOCUTEIBHOCTH

JIeJICHUS BELIECTB Ha THUIIBI 110 UX
arperaTHOMy COCTOSIHUIO.




Knaccudunuposats KuaK1e KPUCTAIIIBI.

YcTaHaBIHMBaTh 3aBUCUIMOCTH MEXTY
CBOMCTBAMH KUIKUX

KPUCTAIIJIOB U UX IPUMCHCHHUS B
TEXHUKE.

[TpuBOIUTE TPUMEPHI OTHOCUTEILHOCTH
WCTHH 13 OMOJIOTUHU U QU3HKH.

22/ | Knaccuduxanus Knaccugukanus npuponnsix Bemects. | Kimaccudummponars BemecTsa mo ux § 10, moAroTOBUTH COOOILIEHHUE O
16 | HeopraHu4eckux Oprannyeckue U HEOPraHMYECKUe IIPOUCXOXKICHHUIO. KU3HU AeaTeapbHocTH byTiieposa
BEILIECTB U €e Belectsa. Mzomepus. Knaccugumuposars npocteie Bemectsa | A.M.
OTHOCHUTEJIHOCTD Knaccugukanus HeopraHuueckux Y I0Ka3bIBATh OTHOCUTEIIBHOCTD 3TOU
BemecTs. [IpocTeie BemecTna: knaccupukanun. OObACHAT TPUYUHBI
METaJlJIbl, HEMETAJLIBI, MHOI000pa3ust MPOCTHIX BEIIECTB
OsaropojiHble ra3pl. OTHOCUTENBHOCTh | SIBJIEHUEM aJUIOTPOIIUU U, B CBOIO
JIEJIEHUS IIPOCTBIX BEIIECTB HA METAJLIBI | OYEPEb, IPUYUHBI 3TOTO
Y HEMETAJUIbl. AJUIOTPOIUS U €€ SBJICHUS.
IIPUYUHBL. KnaccugunupoBarts co)xHbIE BelleCTBa
Crno’xHbIe BEIIECTBA: OKCHIBI, U JI0Ka3bIBaTh OTHOCUTEIILHOCTb 3TOU
KHCJIOTBI, OCHOBAHHUS, COJIU. KJIaccu(uKalum.
OTHOCHUTEIBHOCTD KJIACCU(PUKALIUU
CJIOXKHBIX BEILECTB.
Konnexkunu npocThIX U CI0KHBIX
BelecTs. Ilonydenue miactuueckon
CEpBHlL.
[Tonydyenue 6enoro gocgopa.
BuneopparmeHTs U craiiipl o TeMe
ypOKa
23/ | Knaccudurkarmst OcobeHHOCTH cOCTaBa, CTPOCHUS U CpaBHUBATh HEOPTAaHUYECKHUE U § 11, BBIMOJIHUTD 3a1aHUST K
17 | opranuyeckux CBOMCTB OPraHNYECKUX COCIUHEHUM. OpraHMYECKHE BEUIECTBA. naparpady. IloaroroButs
COECIMHEHU I OCHOBHBIE TIOJIO)KEHUS] TEOPUU XapakTepu3oBaTb 0COOEHHOCTHU COOOIIEHUS O BaKHEHIIINX

XHUMHYECKoro cTpoeHus A. byrieposa,
®. Kekyne, A. Kynepa.

N3omepust, Kak QyHKIUS XUMHUUYECKOTO
CTPOCHUS Ha IPUMEPE ITHIIOBOTO
CIHpTa U AUMETHIIOBOTO 3(upa.
[TpuunHbl MHOTOOOpa3us
OpPraHUYECKUX COeTMHEHUH.
Knaccudukanus opraHnueckux
COCMHEHUH. YTIeBOJOPOIbI: alIKaHBI,
QJIKEHBI, AIKWHBI, AJTKAIUCHBI U apCHBI.

OpPraHMYECKUX BEIECTB.
®opMyIHpOBaTh OCHOBHBIE MOJIOKEHUS
TEOPUU XUMHUUYECKOTO CTPOEHUS.
OOBSICHIATH IPUUUHBI

MHOTr000pa3usi OpraHMYeCcKux
COCTUHEHUN.

KnaccugunupoBars oprannieckue
COEJIMHEHUS TI0 AIIEMEHTHOMY COCTaBY U
10 (PYHKIIMOHAJIBHBIM TPYIIIaM U
JIOKa3bIBaTh OTHOCUTEIBHOCTh 3TOU

MPEJCTaBUTEIISAX MIacTMacC
(TTONMATHIICH, TTOTTMBHHIIIXJIOPH]I,
NOJUATUIICHTEpe TaNIaT,
dhenonodopmanbaeTUIHBIE
IUIACTMACCHI), PACTUTENBHBIX
(J1eH, XJIOTOK, KpanuBa, KOHOTILIIS)
Y J)KUBOTHBIX (ILIEPCTh, LIETIK)
BOJIOKHAX: TIOJYYEeHUE 00J1acTh
MPUMEHEHHS, HICTOPUUYECKHE
CBEJCHUSI.




Kinaccel oprannueckux cCoeIMHEHU,
MOJIEKYJIbI KOTOPBIX COAEpKaT

(G YHKIIMOHATBLHBIE TPYIIITHI:
THJIPOKCUIIbHYIO, KAPOOHMIBHYIO,
KapOOKCHUIIbHYIO,aMUHOTPYIIITY.
OTHOCHUTEILHOCTD JACICHHS
OpraHUYECKUX COCAMHECHHI Ha KJIacChl.
Komnexknus oprannyeckux
coenuHeHui. TaOauIsI,
BHJIeO(ParMEHTHI U CIANABI IO TEME

ypoKa.

KJIacCU(PUKAIIHH.

24/ | Tonumepsr OcHOBHbIE NOHATUS XUMHUH OnepupoBaTh NOHATUAMU XUMUU § 12.
19 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: IIOJINMEPOB. BeimonnuTs 3aganus k § 12
MOHOMED, MOJIUMEP, FITEMEHTAPHOE Pa3znuyarh peakuuu nojaMMepusaluuu u
3BEHO, CTEIIEHb MTOJIMMEPU3ALIH. IIOJINKOHJICHCALIH.
CriocoObI MoTydeHH sl TOTUMEPOB: XapakTepu30BaTh OUOTOIUMEPHI U UX
peaKuuy MOJIMMEPU3ALNN U pOJIb.
MOJINKOHIEHCALIUH. XapakTepu30BaTh IJIaCTMACCHI,
buononumeps! u ux 6uosnornyeckas KJaccu(puIUpoBaTh UX, Ha3bIBaTh
poas. [Inactmaccel. TepmormiacTsl u MpeACTaBUTENCH 1 00IacTu
peaxTomactsl. [IpencraBurenu IIPUMEHEHHUS IIJ1aCTMAcC.
IIacTMacc M00JIacTu UX MpUMEHeHHsl. | XapaKkTepHu30BaTh BOJIOKHA,
Bonoxna. [Tpupoanbie (;)kKMBOTHOTO U KJaccu(puIUpoBaTh UX, Ha3bIBaTh
PaCTUTENBLHOTO MPOUCXOKICHUS) U npejcTaBuTeNnel u odnacTu
XUMHUYeCKHEe (MCKYCCTBEHHBIE U IIPUMEHEHHUS BOJIOKOH.
CUHTETHUYECKHE) BOJIOKHA. OnuceIBaTh HEOPraHUYECKHUE MOJIUMEPHI,
[TpencraBuTenn BOJOKOH M 001acTH X | KIacCU(UIIMPOBATh UX, HA3BIBAThH
PUMEHEHHUS. npejcTaBuTeNel u odnactTu
Heoprannueckune noammepsl, Kak IIPUMEHEHHUS.
BEIL[ECTB aTOMHOM CTPYKTYPBI.
Komnexuus ninacrmace Komneknus
BOJIOKOH
Monenu crpykryp 6enxa u JTHK
Konneknusa HeopraHnyeckux
MOJIMMEPOB (MUHEPAJIOB U TOPHBIX
opoI).
[Tosryuenue macTu4ecKon cepbl
25/ | Cmecu, ux coctaB U ITonsiTEe O cMecH, Kak CHCTEME XapakTepru3oBaTh CMECU KAK CUCTEMY § 13, BBINOJIHUTE 3a1aHUS K

20

CIIOCOOBI pa3/IeIeHHUS.

COCTOSIH.[eﬁ U3 pa3JIMYHbIX XUMHUYCCKUX
BC€IICCTB.

BELIECTB.
Knaccudunupoats ux u oTpaxkatb

naparpady. Pemuts 3a1anabIe
3aa4n




Knaccudukamnms cmeceit mo
BU3YaIbHBIM IIPU3HAKAM (TOMO- H
TeTEPOreHHBIC CMECH) U T10
arperaTHOMy COCTOSIHUIO (TBEpJIbIE,
JKUJIKHE U Ta3000pa3HbIe CMECH ).
CocraB cMmeceii: MaccoBasi 1 00ObeMHast
JTOJTU KOMIIOHEHTa CMECH.

CriocoOsI pa3esieHust CMECEH.
[TonydyeHnune AUCTUIITMPOBAHHON BOJBI.

Ouncrka cMecH KpUCTAJJIOB JJUXpOMaTa

1 IICpMaHraHaTa KaJus.

COCTaB C MOMOIIBIO HAX0XKICHHS
00BEMHOI MJIM MaCCOBOM JOJICH
KOMITOHEHTA CMECH.

OnwuceIBaTh cIOCOOBI pa3/ieieHus
CMECeH.

26/
21

JlucriepcHbIE CHCTEMBI

ITonsiTHE TUCTIEPCHON CHCTEMBI.
Knaccugukaius nucnepcHbIX cUCTeM
0 pa3Mepam JUCTIepCHOM (a3bl 1
arperaTHOMy COCTOSIHUIO
JUCIIEPCUOHHON Cpebl U JUCTIEPCHOU
¢ha3bl.

3HaueHUE TUCIEPCHBIX CUCTEM B
HIPUPOJIE, IPOMBIIIJICHHOCTH U
IIOBCEJHEBHOM KU3HHU YEJIOBEKA.
I'pyboaucriepcHble CUCTEMBI U UX
KJaccupukanus (CycrneH3uu,
IMYINbCUH, a3p030in). [Ipumenenue
ATHX CUCTEM B TEXHHKE U OBITY.
TonkoaucnepcHble (KOIJIOUIHBIE)
CUCTEMBI, UX KJIacCCU(PUKAIUS (307U U
renun). Koarynsmus. Cunepesuc.
OO6pa3siibl pa3IMUHBIX TUCTIEPCHBIX
CUCTEM: DMYJIbCUH, CYCIIEH3HH,
a’p030JIH, T€IU U 30JIH.

[TosrydyeHne KOJIIOUIHOTO pacTBOpa U3
xnopuna xxenesa (L)

Koarynsuus nony4eHHOro pacTBopa.
Oddext Tunpans.

XapakTepru3oBaTh pa3IMYHbIC THUIIbI
JUCIIEPCHBIX CUCTEM Ha OCHOBE OT
arperaTHOro COCTOSIHUSI TUCIIEPCHOMN
(a3pl U IUCIEPCUOHHON CpPeJIbI.
PaCKpI)IBaTI) POJIb pa3JIMYHbIX TUIIOB
JUCIIEPCHBIX CUCTEM B JKU3HU ITPUPOJIBI
U 001IecTBa.

§ 14, BemmonHUTh 3aanus K § 14.
[Toarorosurs cooOuieHME 00
HCTOPHH pa3pabOTKU U
UCIOJIb30BAaHUHU B3PBIBUATHIX
BEIIICCTB.




27/ | KonrpoJbHasi pa6ora Ctpoenue aToMa u ctpoeHue BemectBa. | O6001maTh OCHOBHBIE CBEICHHUS 10 [ToBTOpEHME
22 | Ne2. CraHOBIEHHE, CYLITHOCTb U Pa3BUTHE KOHKPETHOHU mpoOIeMaTHKe,
«CTtpoenue atoma u BAKHEUILNX TEOPUN XUMUU: BBIJICTISATh M XapaKTEPU30BaTh
BellleCTBA MEePUOIUYECKOr0 3aKOHA U TEOPUU BOKHEUIIINE MTOHSATHUS, 3aKOHBI U TEOPUH.
XUMHYECKOTO CTPOCHHUSI. [TpoBoauTh pediekCuo COOCTBEHHBIX
Knaccudukanus opraHuuecKux u JIOCTH>KCHUH.
HEOPraHMYECKUX BEILECTB. AHaIM3upoBaTh Pe3yabTaThl
KOHTPOJIBHON pa0OTHI M BEICTPAUBATh
MyTU JOCTUKEHHUS JKEIaeMOro ypoBHs
YCIEIHOCTH.
28/ | XuMudeckue peakiuu u XvMHYeCcKue peakluy Wik xumuueckue | CpaBHUBaTh XuMudeckue u pusnueckue | § 15
23 | ux xiaccupuKamus SIBIICHUS, MX OTIUYHS OT (PUINICCKUX SIBJICHUS.

Ypok - npakmuxym
Onvimol,
unncmpupyroujue
npasuno bepmonne —
oopazoeanue ocaoka, 2aza
U C1a06020
INEKMPoauma.

SIBIICHUU.

Peakiiuu 6e3 n3mMeHeHus: cocTaBa
BEIIIECTB: aJUIOTPOINU3ALUYU U
HU30MEpH3AITHH.

Peakiuu, uayiue ¢ i3MEHEHHEM YHCIIa
¥ COCTaBa BEIIECTB: COCTMHCHUS,
pa3JioKEHUs, 3aMEIICHHUs, OOMEHa.
Peakmun, mpoTekaromue ¢ BeIACICHUEM
WM TIOTJIONEHUEM TeTJIOTHI: 9K30- U
SHIOTEPMHUYECKHE.

Jpyrue npusHaku KiaccupuKauu
XUMHUYECKHX PEAKIMiA Ha TIpUMepe
cuHTe3a okcua cepol (VI): usmenenue
CTCIICHEH OKHCIICHHS DJICMCHTOB,
00pa3yromux BeIIecTBa,
UCIIOJIb30BaHNE KaTaIu3aTopa,
arperaTHoe COCTOSIHHE BEIIECTB,
HaIpaBJICHUE TPOIICCCOB.

[Tomryuenue 6enoro docdopa

I'openue dhochopa u pacTBopeHHE
okcuaa pocdopa (V) B Boze
[Toryuenue U pas3oKeHUe THIPOKCH A
meau (IT)

B3aumoeiicTBue xene3a ¢ pacCTBOPOM
cynbdara menu (II).

Onvimol, unnocmpupyoujue npasuio
bepmonne — obpazosanue ocaoka,
2a3a unu c1avozo IneKmpoauma.

KnaccudunupoaTs peakiuuu mo
Pa3JIMYHBIM OCHOBAHUSIM.
ApryMeHTHpOBaHO
XapaKTepPU30BaTh KaXKIbIH TUI U BUJT
XUMHUYECKUX PEAKIUH.

Habnwoams u onucelieams
0EeMOHCMPAYUOHHBLIL XUMUYUECKUTL
IKCnepumenm.




29/
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CKOpOCTh XMMHUYECKOI
peaKkiuu.

[ToHsITHE O CKOPOCTH XUMUYECKOM
peakuuu. [ OMOTeHHBIE U T€TEPOrEHHBIE
peakuuu.

3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU
peakMu OT IPUPOBI pEarupyOLIUX
BEILIECTB, UX

KOHLIEHTpaluu. 3aBUCUMOCTb CKOPOCTHU
peakuuu ot Temreparypsl. [Ipasuio
Banrt-

I'odda. 3aBucUMOCTh CKOPOCTH
peaKuuu OT IJIOIIAAN
CONPUKOCHOBEHUS BELIECTB U HATTUYHS
KaTaJIn3aTopa.

3aBUCUMOCTh CKOPOCTH PEAKIIMH OT
MIPUPOBI BEMIECTB HA IPUMEPE
B3aUMO/ICHCTBUS PACTBOPOB
Pa3IMYHBIX KUCIOTOIMHAKOBOM
KOHLIEHTpALUU C OJIMHAKOBBIMU
rpaHyJiaMy IMHKA U B3aUMOJICHICTBHE
O/IMHAKOBBIX KyCOYKOB MarHusi, HUHKa
1 KeJle3a C COJISTHOM KHCIOTOM.
B3anmoneiictBue pactBopa CEpHOU
KHCJIOTBI C PaCTBOPAaMH THOCYJIb(aTa
HaTpHs Pa3IMYHON

KOHIIEHTPalWH.

B3anmoneicTBre pacTBOPOB CEPHOMN
KHCIJIOTHI U TUOCYJb(aTa HaTpus NMpu
pa3IMYHBIX TEMIIEpaTypax.

XapakTepru3oBaTh CKOPOCTh XMMUYECKOI
peakiuu u PaKTopsl ee 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOW PEAKLUH OT
MIPUPOJIbI pEarupyIOIIUX BEUIECTB, UX
KOHILIEHTpaLUU, TEMIIEPaTyphl, IJI0IIAN
CONPUKOCHOBEHUS BEIIECTB.

[IpoBoaNTb, HAOIIOIATH U OITUCHIBATH
XAMHUYECKUMN

HKCIIEPUMEHT € ITIOMOILBIO POJHOTO
A3bIKA U S3bIKA XUMHUH.

§ 16. BeimonHUTE 3agaHUs K
naparpady. [IpuroroButh
COOOIICHUS O MPOTEKAHUU
OHOJIOTHYECKUX,
ACTPOHOMUYECKHUX U
00111€CTBEHHO-TTOJUTHYECKUX
MIPOIIECCOB 110 OTHOIIEHHUIO KO
BPEMEHH C UCIOJIb30BaHUEM
Pa3IMYHBIX HCTOYHUKOB
nHpopmanuu.




30/ | O6parumocTh HeobOpatumpie u oOpaTUMBbIe peakiiuu. | XapaKTepU30BaTh COCTOSHUS § 17. BbImoJHATH 3aaHUS K
25 | XUMHYECKUX peaKiuit CocrosiHue XUMHUYECKOTO PaBHOBECHUS XUMHYECKOTO PABHOBECHS U CIIOCOOBI naparpady.
Ypok - npakmuxym JUTsL OOpaTUMBIX PEaKIIU. ero cMmenieHus. [IpenckaspiBaTh
H3yyeHue XUuMHYECKHX [Tpunuun Jle-1llarense. Cmemenue HallpaBJICHUE CMELICHUS XUMUYECKOT O
peakuui XUMHYECKOT0 PaBHOBECHS OOpaTUMBIX | paBHOBECHS MPU U3MEHEHUU YCIOBUN
peakiuii B XUMHUYECKOM MTPOU3BOJICTBE | MPOBEACHUS OOpAaTUMON XUMHUECKON
Ha IIpumepe peakuuu.
CHUHTE3a aMMHaKa. Habmronate 1 onuceiBaTh
OOpaTtuMble peakiuy Ha IpUMepe JIEMOHCTPALIMOHHBIA XUMUYECKUI
nosyueHust poganua sxenesa (1) u JKCIIEPUMEHT.
HaOJII0/IEHUS 332 CMEILIEHUEM H3yuenue xumuueckux peakyuii
paBHOBECHUS 10 UHTEHCUBHOCTH
OKpacKH MPOAYKTA PEAKINH MPU
M3MEHEHUHU KOHLEHTPAlUU PEareHToB 1
HPOJYKTOB.
H3yuenue xumuueckux peakyui
31/ | OKUCITUTENBHO - CreneHb OKUCIIEHUS U €€ Ope/iesieHne | XapakTepUu30BaTh OKUCIUTEIbHO- § 18 BbInonHUTH 3a1aHUS K
26 | BOCCTaHOBUTEIIbHBIE o popmyne coenuaenus. [lorsitue 06 | BOCCTAaHOBHTEIBHBIC PEAKITUN KaK naparpady
peakuuu (OBP). OBP. MPOLIECCH], TP KOTOPBIX U3MEHSIOTCS [ToBTOpEHME
DneKTponus3. OxucnauTenb U BOCCTAaHOBUTEIb, CTEIIEHU OKUCJICHHS aTOMOB.
Ypox - npakmuxym OKHCJIEHUE U BOCCTAHOBJICHHE. XapakTepu3oBaTh JIEKTPOIHU3 KaK
IIpakTHyeckoe DNEKTPOIN3 PACIIIIABOB U PACTBOPOB HA | OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
NpUMEHEeHHe IpUMepe XJIOpUIa HATPHs. MpolLiecC JIJIsl pacIyIaBOB U BOJIHBIX
3J1eKTPOJIU3A. DNEKTPOIUTUUECKOE MOTyYECHHE pPacTBOPOB 3JIEKTPOIUTOB.

antoMunus. Ilpakmuueckoe
npumenenue 31eKmpous3a.
["anpBaHOMIIACTHKA U TaJIbBAHOCTETHS.
['openue cepsl, kak OBP Moaens
IIEKTPOJIN3Epa.

Mogenb 3IeKTPOIU3HON BaHHBI IS
MOJIyYEHUS AITFOMUHMSL.

PackpbIBaTh MpakKTHYECKOE 3HAUCHUE
AIIEKTPOJIIH3A.

[TpoBOIUTH, HAOTIOAATH M OMIKCHIBATD
XUMHAYECKUN OKCIICPUMCHT C ITOMOLIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMHHU.




32/

XuMyu4decKkrue HCTOYHUKH

I'anmpBaHMYECKHE PJIEMEHTHI Ha

XapakTepu30BaTh XUMHUECKHE

§ 19 IloaroToBUTH COOOIICHHE

27 | roka. ['anpBaHMUECKUE npuMepe semMenTa Jlanuamsa-SAko0u, UxX | ICTOYHUKHU TOKA: TaJbBaHUYECKHE «OBOJIIOLUS ATEKTPUYECKON
3JIEMEHTBI. YCTPOMCTBO Y MPUHITUIT JEHCTBUS. AJIEMEHTHI, OaTapenKH, OaTtapenKm».
XUMHYECKUE UCTOYHUKHU YcTpoiicTBo GaTtapeiiku Ha puMepe AKKyMYJIATOPBI, - KaK IPpUOOPBHI, BeimonuuTs 3amanus k § 19.
ToKa. COBpeMEHHbIE CyXOrO HIEJIOYHOr'0 3JIEMEHTA. peodpa3yrone XUMUYECKYI0 SHEPTUIO
XAMUYECKHE UCTOUYHUKHU Y CTpolcTBO CBUHIIOBOTO B JJIEKTPUYECKYIO.
TOKA. akkymyJssitopa. ['anpBanu3zanus u
aJIeKTpodopes.
Konnekuus 6atapeex.
CBUHIIOBBII aKKYMYJISITOP
BuneodparMeHnTsI 1 craiiipl o Teme
ypoKa.
33/ | ¥pok - npakmuxym Buneogpparment «COopka Habmonate sxcnepumMenT, GpukcupoBats | JJomucars BbiBoa. [loaroToBUTHCS
28 | Anaau3 ¢pparmeHTa rajbBaHUYECKOI'0 JIEMEHTA U pe3ysbTaThl HA0JIOIEHUH, J1e1aTh Kk KP o reme: Xumunueckue
«Coopka UCIBITaHUE €T0 IEUCTBUSI» BBIBO/Ibl 1 UHTEPIIPETUPOBATH peakiuu.
rajibBaHHYECKOI0 pe3ybTaThl HAOIIOACHUH.
3JIEMEHTA U UCIIbITAHUE
ero 1ecTBUsA»
34/ | KoutpoabHasi pagora Ne | XUMHYECKHE PEaKIIUH [TpoBoauTh pediekCHo COOCTBEHHBIX [ToBTOpenue
29 | 3.«Xumuueckue JOCTHKEHUH.
peakuum» AHaIM3UpOBaTh PE3YIbTATHI
KOHTPOJIbHOM pabOThI U BHICTPAUBATh
IIyTU JOCTHKEHUS )KEIAEMOT0 YPOBHS
YCHEMIHOCTH.
I1l.  YesoBek u ero 310poBbe (11 yacoB)
35/ | CucremaTrueckoe buonornueckas knaccudukamnus | XapakTepu3oBaTh TaKCOHOMETpHIO yenoBeka v | § 20. Bemmonuuts 3ampanus k § 20.
1 MIOJIO’KEHNE 4eJI0BEKA. apryMeHTUPOBATh [ToaroToBUTH COOOIIEHUS:
YeJI0BEKa B MUPE IIpsAMOXOKAEHUE U €0 BIUSHUE | OTHECEHHUE YEJIOBEKA K TOMY HUJIM HHOMY «luToreHeTnyeCcKuii METOx
KUBOTHBIX Ha CKeJIeT 4enoBeka. Pyka — TAKCOHY B COOTBETCTBUU C XapPAKTEPHBIMU UCCJIEIOBaHMSI T€HETUKU

OpraH v NpoayKT TpyAa.
Pa3Butue uepena u ros10BHOrO
MO3ra 4eJI0BeKa.

[lepBast 1 BTOpasi CUTHAJIbHbBIE
cuctembl. brnoconmanpHas
npupoaa yenoneka. TaOauIsl,
BHUJIeO(ParMEeHTHI U CIAMIBI TIO
TEME ypoKa

CKeJleT yeloBeKa.

MpU3HAKaMU JAaHHOTO TaKCOHA.
CpaBHUBATH Y€TIOBEKA M YEIOBEKOOOPa3HBIX
00€3bsH.

YcTaHaBnuBaTh MPUYUHHO- CJIEICTBEHHBIC
CBsA3HU Me>1<)1y

MPSMOXO0KJIEHHEM U OCOOCHHOCTSIMU CKeJeTa
yeaoBeKa.

ApPryMEeHTHpPOBATh T€3HC O TOM, UTO pyKa —
3TO OpraH | MPOJIYKT TPYJa, a YSIOBEK He
TOJIBKO OMOJIOTHYECKOE, HO M COLUAIBHOE
CYIIECTBO.

YeJIOBEKa», «bIIM3HE 0B
METOJ...», «I 'eHealornuyecKui
METO/I...».




Pa3znuyath nepByio ¥ BTOPYIO CUTHAJIbHBIE
CHUCTEMBI.

36/

I'eneTnka yemoBeka u
METOBI ¢

H3y4YEHUS

Ypox - npakmuxym
Co3agail auno

OCHOBHBIE TTOHATHS T€HETHKH:
HACJICACTBCHHOCTD,
U3MEHYHBOCTbH, T'€H, XpPOMOCOMBHI,
MYyTalliu, TeHOM, TeHOTHII,
(dbeHoTHuI, TOMUHHUPYIOITUE U
peIeCCUBHBIE TIPU3HAKH.

I'eHoM denoBeka u ero
pacmudpoBKa.

[IpakTHueckoe 3HaUYCHUE
M3y4YEeHUsI TeHOMA YeJIOBEeKa.
MeTo/1p1 U3y4eHUs TeHETUKHU
YeI0OBEKA: TeHCAIOTHICCKH,
OIM3HELOBLIH,
[UTOTr€HECTUUECKUU.
I'eneTnyeckue (HaciIeICTBEHHBIC)
3a00J1eBaHKS YCIOBEKA.
Tabnuipl, BUIEOPpParMeHTH U
Claibl 10 TEME YpOKa

Monens monexynsl JIHK
Co3oaii tuuo

Onpenensars BaKHEUIINE TOHATHSI TEHETUKH.
XapakTepu30oBaTh T€HOM YEJIOBEKA U
MPaKTHYECKOE 3HAYCHHE €T

pacmmgpoBKy.

[IpoBOIUTH CpAaBHUTEIIBHBIN

aHaJIM3 METOJ0B U3YUCHUs T€HETUKHU YeJIOBEKa
U UX pe3yJbTaTUBHOCTH.

Ananuzuposeams nHacinedosanue
OOMUHAHMHBIX U PEUECCUBHBIX NPUHAKOG
pooumeneii, RPOZHO3UPOGAM b heHomun
pebenka,

KOHCmpYyupoeams €20 nopmpem

§ 21. Bemonauts 3aganus k § 21
Jonucath 10 KOHIIA, CAEHATh
BBIBOJIBI.
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®u3nkKa 4emoBeKa.
TepMmoperynsuus, ONTHKA,
aKycTHKa

CkeJer ¢ TOYKH 3pEHUst
(U3UUECKOro MOHSITHUS O phlUare.
KpoBooOparenue B cere
TUAPOIMHAMUKHU: IYJIBC,
KPOBSIHOE JIaBJICHHUE.

Huddysus, kak ocHOBA
dhopMHUpOBaHHS

IIEPBUYHOU ¥ BTOPUYHOU MOYH B
MOYKaX, a TAK)Ke Ira3000MeHa B
TKaHSIX U JIETKUX.
Tepmoperyisanus ¢ IOMOIIbIO
KOH ITyTeM TEIUIONPOBOAHOCTH,
KOHBEKIIUU, U3TyYEHUS U
UCIIApEHUS BOBI.
DNeKTpoANHAMUYECKas PUPOJIa
nepesayd HePBHBIX UMITYJIbCOB.
Orntrueckas cucrema 3peHusl.
AKycTHdeckas cucreMa ciryxa u
rojiocoo0pa3oBaHue.

Tabnuipl, BUIEOPpPArMeHTH U
Claibl IO TEME YpOKa

Monenu rnasa, yxa, IO4YKH,
HEPBHOM CHUCTEMBI YEJIOBEKA,
KOXH.

Ckerner yenoBeka.

W3mepenue mynbca, aBJICHUS,
OCTPOTHI 3pEHHUSI, TEMIIEPATYPHI
Tena

YcTaHaBnuBaTh 3aBUCUMOCTh

MEXy CTPOCHUEM, BBITOIHIEMON QyHKIHEH U
(bU3MYECKUMHU 3aKOHOMEPHOCTSIMH OPTraHOB U
crcTeMa OpraHoOB YeIOBEKa.

Boiaenste CTpyKTypHbIE €TUHUIIBI TOYEK
(aedpoHn), nerkux (aapBeosia), HEPBHOM
CUCTEMBI (HEUpPOH) | JIp.

HaspiBate puOOpHI, IPpUMEHSEMBIE IS
M3MEpEeHUs BaXKHEHUIITNX

napameTpoB (PyHKIIMOHUPOBAHUS OPTaHOB U
CHCTEM OpraHOB YeJIOBEKA.

[IpakTH4ecku OCyIIECTBISATh U3MEPEHUE
myJbca, AaBIeHHE,

OCTPOTHI 3pEHHUS, TEMIIEPATYPHI TEA.

§ 22 1o moa3aroyioBKa
«BrLneanTenpHas CUCTEMAY.
Beimonanuts 3aganus k § 22.
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Xumus yenoseka. Boga u
MI/IHepaJII:HI:Ie BCIICCTBA B
OpraHu3Me YeJIOoBEeKa

XHUMHUYECKUM COCTaB Tejia
YeJI0BEKA: DIIEMEHTHI U BEIIECTBA,
WX KjaccuUKaIUs U 3HaUYCHHUE.
Bona, ee dyakiuu. Bogabrii
OaylaHC B OpraHU3Me YEJIOBEKa.
MuHepanbHbIC BEIIECTBA U UX
pOJIb B

KU3HEJEATEIIbHOCTH OpraHu3Ma
YyeJIoBeKa.

3a0o01eBaHus, CBI3aHHBIE C
HEIOCTATKOM HIIM H30BITKOM
HEKOTOPBIX XUMHUYECKUX
9JICMEHTOB B OPTaHU3ME
yejoBeKa. TaOIuIbl,
BUJICO(DPArMEHTHI U CIIAMIBI T10
TEeMe ypoKa

JlaBaTh KaUECTBEHHYIO U
KOJIMYECTBEHHYIO XapaKTEPUCTUKY
XUMHAYECKHX 3JICMEHTOB U BEIIECTB,
00pa3ymoIINX TEJIO YEIOBEKA.
KnaccuduiupoBaTh X U pacKpbiBaTh HX POJIb
B )KHM3HEIEATCIbHOCTH

OpraHu3Ma YeJIOBeKa.

AHaIM3UPOBAThH MPUYNHBI U TTOCIEACTBUS
M30bITKA WITH

HEJ/IOCTAaTKa OTJCIBbHBIX XUMHUYECKUX
JJIEMEHTOB B OpPraHU3Me YeJIOBEKa.

[IpounTats § 23 BeIMOIHUTH
3agaHusa Kk § 23.
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Burtamunbl

Ypox - npakmuxym
HN3ydyeHue MHCTPYKIMU
10 NPUMEHEHHI0
anTe4yHbIX NpenapaToB
BUTAMHIHOB.
Onpenenenune pH
pacTBopa Butamuna C.

HcTopust OTKpHITHSI BATAMUHOB.
BuramuHbl, kKak OMOTOTHYECKU
AKTHBHBIE BEILIECTBA.

boie3nn, BEI3BaHHBIC
HEJOCTAaTKOM WJIU U30BITKOM
BUTAaMUHOB: aBUTAMHHO3HI,
TUTIOBUTAMUHO3BI,
TUTICPBUTAMUHO3BI.

CytouHas noTpeOHOCTh YeJIOBEKa
B BUTAMUHAX U UX OCHOBHBIE
byHKInn.

Knaccudukaius BUTaMUHOB.
BonopactBopumbie BUTAMUHBI Ha
npumepe BuTamuna C.
KupopacTBopuMbIe BUTAMUHBI Ha
npuMepe BUTaMHUHA A.

Tabmuiel, BUICOPparMeHTh 1
CJIaliJIpl IO TEME ypOKa.
Koneknusi BATAMHUHHBIX
MpernapaToB.

H3yuenue uncmpykuuu no
RpUMEHEHUI0 anMmeYHbIX
npenapamos eumamuHoe.
Onpeodenenue pH pacmeopa
sumamuna C.

OnpenensiTb BATAMUHBI, KaKk OHOJIOTHYECKU
aKTUBHBIC BEILIECTBA.

KnaccudunupoBars BUTaMUHBIL.
XapakTepu3oBaTh

BOJIOpacTBOpPUMBINA BUTaMUH C U
KUPOPACTBOPUMBIM BUTAMUH A, a TAKXKE UX
ABUTaMHUHO3BI.

CobmoiaTh paBuiia 6€30MacHOTO
MPUMEHEHUSI BATAMUHOB

Onpedenamp eumamunsl, KaK 0U0102UYECKU
aKmueHbvle geuiecmea.

Knaccugpuyuposamo eumamumnol.
Xapaxmepu3zosamso

6ooopacmeopumstii eumamun C u
Hcupopacmeopumslit gumamun A, a maxaice
UX A6UMAMUHO3bL.

Coobnrwoams npasuna 6€30nacHozo
npuMeHeHus 6UMAMUHOG

§ 24. BeInoMHUTE 3adaHUS K
naparpady. XKenaromum
MOATOTOBUTH K CIEIYIOIIEMY
YPOKY KpaTKoe cooOIIeHue o
ropMoHax (1o BEIOOPY U3 CITUCKA,
IIPEIJIOKEHHOTO YUUTEIIEM) C
Mpe3eHTalusIMH Ha 3 - 5 MUH 1O
CJIeIyIOLEMY TUIaHy: a) Tpynna u
dbopMyIa npeacTaBuTeNs
TOPMOHOB (aKIIEHTUPOBATh
BHUMaHUE y4alluXxcs Ha
(GYHKIIMOHATBHBIX TPYIIaX,
BXOJSIINX B COCTAB MOJICKYJIbI);
0) Kenesza BHYTPEHHEH CeKpelnH,
KOTOpasi BEIpaOAThIBACT 3TOT
TOPMOH, 0COOEHHOCTH 3TOTO
nporiecca, KakoBa OCHOBHAS
(GyHKIUS B OpraHu3Me; B) THIIO- U
runepyHKIMOHATbHbIE
HapYIICHUS B
KHU3HEICATCIILHOCTH OpraHu3Ma,
CBSI3aHHBIE C BHIPAOOTKOM
HE/IOCTaTKa WJIM U30BITKA STOTO
rOpMOHa

40/

I'opmoHnBI

HepsHas u rymopanpHas
pEryJILIUN IPOLECCOB
KU3ZHEJEATEIIbHOCTH OpraHu3Ma.
I"'opMOHBI, KaK IPOAYKTHL,
BbIpa0aTbIBaeMble JKene3aMu
BHYTPEHHEHN CEKPELUU.
Knaccudukanus ropMoHOB 10O
Kenesam,

KOTOpBIE UX MPOAYLHUPYIOT U 110
XAMHYECKOU MPUPOJE.
CBolicTBa TOPMOHOB.

WHucynuH, Kak TOPMOH OeNKOBOI
IPUPOABI. AJIpEeHANINH, KaK
TOPMOH aMHUHOKHUCIIOTHOMN
IPUPOJIBI.

CpaBHUBaATh HEPBHYIO U

TYMOPAJIbHYIO PETYIISILIMM NTPOLIECCOB
KU3ZHEIEATEIIbHOCTH OpraHu3Ma.
KnaccuguiupoBaTh TOpMOHBI 10 JKEJI€3aM,
KOTOpBIE UX MPOAYLHUPYIOT U 110 XUMUYECKOU
IIpUpPOJIE.

XapakTepru3oBaTh HHCYJIHH,

aJipEHAJIMH U CTEPOUIHBIE TOPMOHBI, a TAKKE
pe3yNbTaT Turnep- u

rUNoQyHKINHN jKe1€3 BHYyTPEHHEN CEeKpeuH.

§ 25. BeimosHUTH 3aaHus K § 25.
[ToaroroBuTh cooOIICHUE 00
HUCTOPUH BOSHUKHOBEHHS U pa3 -
BUTHS UCIIOJIF30BaHMS
JIEKapCTBEHHBIX CPEJICTB B OOpKOE
¢ 6one3namu. XKenarommum
MOATOTOBUTH K CIAEAYIOMIEMY
YPOKY KpaTKHe COOOIICHHUS C
MIPE3CHTAIUSIMU TI0 OJJHOU U3 TEM:
«AHTHCENTUKN,
«CynbhaMuHbIe TIPETapaTh,
«AHTHOUOTHKHY, «AHAJTBI€THKN)
(o BBIOODY).




CreponiHbIE TOPMOHBI Ha
pUMeEpPE MOJOBBIX.

['unep — u runodyHKIMS Kene3
BHYTPEHHEHN CEKpELUU.
Tabmuipl, BUIEOpparMeHTs 1
CJIalIbI IO TEME YPOKa.
Konnexkuust MeTMIIMHCKUX
TOPMOHAJIBHBIX MTPENapaToB.
buyperosas u
KCAHTOIIPOTEUMHOBAs PEaKLUU IS
npenapara MHCyJIMHa.
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JlekapcTBa

Ypox - npakmuxym
Onpenenenne pH cpeabl
pacTBOpa acMpHUHA.

KpaTkue cBeneHus o 3apoxaeHun
U pa3BUTHH (PapMaKOJIOTHH.
Knaccudukanus nexapcTBEeHHbBIX
CPEZCTB MO arperaTHOMy
COCTOSIHUIO: KHJKHE (PacTBOPHI,
HACTOU, OTBAPBI, MUKCTYPHI,
SMYJBCHUH,

CYCIIEH3MH U Jp.), TBEPAbIE
(mopomku, TabJIeTKH, MUITIOJH,
KarcyJbl), MATKHe (MasH,
JTUHUMEHTBI, TaCThI, CBEYH )
Ankanoupl. BakuuHebl.
XHUMHOTEpaNIeBTUUECKUE
npernaparhl.

AHTHOUOTHUKH.

Hapxotuueckue npemnaparsl.
Hapxomanwust 1 ee mocnencTBusl.
OnTUMaNbHBIN peXuM
MIPUMCHEHHUS JICKAPCTBEHHBIX
MpernapaToB.

[TopTpeThl BBIIAIONINXCS YICHBIX,
BHECIIINX 3HAYUTENbHBIN KIIaJ B
dapmakomoruto. TabmuIsl,
BUJICO(DpArMEHTHI U CIANIBI 110
TEeME ypoKa.

Konnekunu gexapcTBEeHHBIX
¢$hopM pazIUYHOTO arperaTHOroO
COCTOSIHUSI.

Komnnexknnn nexkapcTBEHHBIX
(dbopM pazIUYHOTO CIIEKTpa
JICUCTBUS.

Onpeoenenue pH cpeowvt
pacmeopa acnupuna.

Paznuuare xumMuoTepanuio u
(apMakoTepanuio.

[TepcorndunupoBaTh JOCTHIKEHUS TPEBHEH,
HOBOM U HOBEHIIIEH

MEIULIMHEL.

Knaccudunuposars

JIEKapCTBEHHBIC CPE/ICTBA.
XapakTepru30BaTh aTKAIOUIbI, BAKIIUHBI,
AHTHOMOTHKH.

ApryMeHTHpOBaTh MaryOHbIE TTOCIEICTBUS
HapKOMaHHH.

CobnroaTh paBuiIa 0€3011aCHOTO
MIPUMECHCHHUS JICKAPCTBCHHBIX

CPEICTB.

§ 26. Bemonauts 3aganus k § 26.
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310pOBBIiA 00pa3 )KU3HU
Ypox - npakmuxym
Onenka
HHIMBUIYAJHHOTO
YPOBHS 310POBbSI

du3znyecKue 310pOBbE U €r0
kpurepuu. llcuxuueckoe
3JI0pPOBBE U €T0 KPUTEPHH.
HpascTtBeHHOE 310pOBBE U €TI0
Kputepuu. Tpu OCHOBHBIE
COCTaBJISIOLIMUE 370POBOro o0pasza
YKU3HU: PEKUM JHS, IPaBUIIbHOE
nuTanue, puznyeckas
AKTUBHOCTH U 3aHATHE CIIOPTOM.
®DakTophl, BIUSIONIUE HA
3/10pOBbE YEJIOBEKA!
OKpYyKarolas cpeja,
npodusakTuyeckas BaKIMHAIKS,
CTpPEeCChI, BPEAHbIE MPUBBIYKH.
AJIKOTOJIM3M U €r0 NOCIEACTBHUSL.
Hapxomanus u ee mociencTBusl.
TaGnuubl, BUuaEOpparMeHTs U
CJIaliJIpl IO TEME ypOKa.

Ouyenka uHOUugUOYanbHO20
YPOBH3A 300p08b3

Paznuuars Qusnueckoe, NCUXUYECKOE,
HPaBCTBEHHOE

3JI0pOBbE U XapaKTEPU30BaTh.
ApryMeHTHpOBAaTh BHIOOP

ONTUMAJILHBIX (PAKTOPOB 3A0POBOro o0pasza
KU3ZHHU.

ApPryMeHTHpOBaTh MaryOHbIE MOCIEACTBUS
TabaKOKypeHUs,

QJIKOTOJIM3MAa U HAPKOMAaHUHU.

Ouenugams uHOUBUOYAILHBLIL YPOBEHD
300p06b: 8 YCIO6HBIX €OUHULAX,
¢uxcuposams ux u

CPAGHUGAMY C IMATIOHOM.
Ananuszuposams pe3ynvmanmol
COCMOAHUA COOCMBEEHHO20 300P06bA U
NPpUYUHBL €20 OMKIOHEHUSA OM HOPMObL.
Ilpeonazame nymu oocmusicenus
Jcenaemozo pe3yibmama.

§ 27. BemmonuuThk 3aganus k § 27.
[ToAroTOBUTH COOOIICHUS 110
HUCTOPHUH aHTPOTIOMETPHUH
(vHIUBUIYaTBHO JuIs 1 - 2
YYaIImuxcs).

Honenate paboty
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dusnka Ha ciryx0e
310POBbS UEJIOBEKA.
duszndecKkrue 0OCHOBEI
AHTPOIIOMETPUUECKUX
HU3MEpPEHUI

dusnueckue MeTOIbI
JIMArHOCTHUKH U JICUCHHUS
Ypox - npakmuxym
OneHka 0H0JIOrnN4ecKoro
BO3pacra

AHTpONOMETpPUS: U3MEPEHHE
JUTMHBI ¥ MacCHI TeIa,
CIIUPOMETPHUS U KUIHEHHAs
E€MKOCTh

JIETKHX.

TennoBsle U3MEPEHUS U
Teruiotepanus. M3mepenue
apTepHaJIbHOTO J1aBJICHUS.
['unepToHuUs U TUIIOTOHUS.
VYnbpTpa3BykoBasi AMArHOCTHUKA U
Tepanusl. DIEeKTpoTepanHsl.
Jlazepnas Tepamus.
MarHuTHBIN pe30HAHC U
PEHTTEeHOIMarHOCTHKA.
Odmooporpadus. Tomorpadpus
Tabnuipl, BUIEOPpPArMeHTH 1
CJIalJIbl IO TEME YPOKa.
PoctomeTp, MeaMIIMHCKIE BECHI,
CIIUPOMETP, PTYTHBIN U
3IEKTPOHHBIA TEPMOMETPHI,
TOHOMETPHI PAa3JINIHBIX BHJIOB,
Ja3zepHas yKaska.

Ouenka 6uono2uueckozo
6o3pacma

YcTaHaBnuBaTh 3aBUCUMOCTh MEXKTY
MPUHITUIIOM JEHCTBHS (PU3MUYECKHX PUOOPOB
IS

AHTPOTIOMETPHH, TUATHOCTUKH U TEPAITHU U
o0JjacTaMH IPUMEHEHHsI B BaJICOJIOTUU U
MeaunuHe. [IpuMeHsITh HeKOTophIe TPHUOOPHI
JUISL OT/ICTIbHBIX aHTPOIIOMETPUUYECKUX
U3MEPEHUM.

Cobmo1aTh TEXHUKY 0€3011aCHOCTHU MPU
pabote ¢ nmpubopamu,

CoJIepKalIMMH PTYTh, pa0OTAIOIIUMHU MO
HaMpsHKEHUEM WU ©

WCIIOJIH30BAHNEM PA3IMYHBIX BUJIOB
U3ITy4eHUSI.

Ouyenusams uHOUBUOYATLHBLIL
Ouonozuueckuil eozpacm 6
coomeemcmeuu ¢ npeodioIHceHHoll
MemooOuKou.

Conocmagnams pezynomantvl
coomeemcmeus coOCmeeHHo2o
Ouon02uuecKo2o 603pacma ¢ KaieHOApHbIM
eo3pacmonm.

Paccuumpuieamsp unoexc cmapenus u
AHAU3UPOBAmMb €20 3Hauenue.
Onpeodenamo ghakmopwt 0dpasza ycusnu,
sauAlOUUe HA OUOIO2UYECKUTI 603DACH.

§ 28. BeImonHUTH 3a]aHUE K
§ 28.
[ToBTopenue. [Jonenats padboty
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Ypox - npakmuxym
Onpenenenne Cyro4Horo
panvoHa NUTAHUA

OHpC,I[CJ'ICHI/IC CYTOYHOI'O
panuoHa MUTaHusAg

PaccunThIBaTh CyTOUHBIN pallMOH NUTaHUS 32
OJIMH (BUEpAIlIHUI) 1€Hb, UCTIOIb3YSI
COOTBETCTBYIOIIME TAOIUIBI XUMUYECKOTO
cocTaBa U

KaJIOPUHHOCTH MPOAYKTOB TUTAHUS.
CpaBHUBATh JaHHbBIE PACUETHOTO CYTOYHOTO
MULIEBOTO palliOHa C HOPMATHUBOM, JI€1aTh
BBIBOJI 00 UX COOTBETCTBHUHU.

[Ipennarate onTUMaIbHBIA COCTAB CYTOYHOIO
MULIEBOTO pallioHa Ha

y4eOHBIH IeHb B COOTBETCTBUM K HOPMATHUBOM.

Honaenatsb pabory.
IToaroroButhbes k KP 1o Teme:
UYenosek U €ro 310pOBbE.

45/
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KonTtpouabHas pa6ora Ne
4 «Yes10BeK u ero
310POBbE)»

YenoBek U €ro 310pOBbE

[TpoBoauTh pedekcuto coOOCTBEHHBIX
JTOCTH>KEHHUI. AHAJIU3UPOBATH PE3yIbTaThI
KOHTPOJIbHON pabOTHI M BHICTPAUBATh MyTH

IToBTOpEeHUE




| JOCTHIXKCHUSA KEJTACMOI'0 YPOBHAYCIICIITHOCTH.

V.

EctecTBo3HaHMe Ha ciryxk0e yesoBeka (21 yac)
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DJIeMEHTapHBI JI1

[TonsiTre 0 pU3MKE BHICOKUX

Onpenenstb NpeAMET u3ydeHus GU3suKu

§ 29. Bemonauts 3aganus 1 - 5

1 | anemeHnTapHbIe SHEPIHil. BBICOKHMX SHEPTHUil. § 29
YacTHUIIbI? JIuHEeHbIN yCKOPUTETH Knaccudumnuponats
AJIEeMEHTapHbBIX YACTHII, (dyHIIaMEHTAJIbHBIE 3JIEMEHTAPHBIC YACTUIIBI U
aJpOHHBINKOJIARAED. HUX B3aUMOJEHCTBHUA.
[lenenue aToMHOrO sAzapa: YcraHaBnuBaTh aHAJIOTUIO MEXAY YaCTULIAMU
IIPOTOHBI, HEUTPOHBI. MaHTUYaCTULIAMH.
DyHIaMEHTAJIbHBIC YACTULIBI: IIporuo3upoBars JajabHEHIINE IyTH
JICNTOHBI U KBapKHU. HCCIEeA0BaHUSIMATEPHUH.
®oToHbl. b030HBI. AHTUYACTHUIIBI.
Tabnuipl, BUIEOPpPArMeHTH U
CJIalJIbl IO TEME YPOKa.
[Toptper JIx. YUenBuka.
47/ | BoubIIoi apOHHBIH MoHTax 1 ycTaHoBKa 60sbmioro | OmuchIBaTh YCTPOWCTBO W MPUHIIHII PAOOTHI § 30 no nmoa3aronoBka «3anayu,
2 KoJutaiiaep aJpOHHOTIO KoJulaiiaepa. 00JIBIIOTO aIPOHHOTO KOTOPBIE KAYT PELLICHUS.
[IpuHuun nencTBus Kojulaiaepa. | KoJuiaizaepa. BemonanTs 3amanus 1 - 4 k § 30.
. . [Tpoucxoxaenue maccel. bozon AprymMeHTHpoBaTh 0€30MaCHOCTh €ro padoThl
48/ | BombIoi agpOHHBIH p A pry p p § 30 no konmna. IlogroroBuTh
N Xurrca. [Ipoucxoxaenue IUTA OKPYKAFOIIETO
3 kosutaiiaep. Hayunsie s COOOIIEHUST O HAYYHBIX
BcenenHoi. MHpA.
MpoOJIeMBI, pelaeMble Ha pe3yibTaTax, MOJIyYEeHHBIX B
AHTHMUD. KonkpeTtusupoBaTh HaydHbIE 337]a4H, KOTOPBIE
BAK npouecce padotel BAK, u
Tabmuiel, BUgeopparMeHTsl u pEIIaTCs ¢ TOMOIIBIO OOBIIOTO aIPOHHOTO
o . COOOIIEHHUs O ePCHEKTHBAX
CJaiIbI IO TEME YpOKa. KoJutaiaepa. o
Hay4HBIX MCCJICIOBAHUM,
IToprpertsr: 11. Xurrca, JI.M.
MPOBOAUMBIX ¢ moMonibio BAK.
Jlenepmana.
49/ | Ypox - kongpepenyus Cobpatp u 0000IIUTh HAYYHYIO [ToBTOpEeHune
4 «bonbp1I0i1 aAPOHHBIM uHdopmaruio o bonbiom
KoJulaiiep - camoe AJZIpOHHOM KoJIIauaepe.
COBEPIIIEHHOE TBOPECHHE
YEJI0BEUECKOTO
pazymal?...»
50/ | ATomHas PHEpreTUKa. [Tomyuenue >nMeKTpudecKkoro Toka | OMUCHIBaTh MPUHIIMI PaOOTHI § 31 no moa3aroyioBka
5 SBnenne C TIOMOIIIBIO DJIEKTPOTCHEPATOpA. | AJIEKTPOTeHEepaTOpa Ha OCHOBE MOHSITHI 00 «PannoakTUBHOCTHY. BHIMOIHUTH
3JI€KTPOMArHUTHOM TpanuuronHas 3JEKTPUUYECKOM TOKE U DJIEKTPOMArHUTHOM 3amanus 1,2 k § 31.
uHAayKIuU. ['enepanus SHEpreTUKa(TUIPO -, TETUIO- 1 WH]TYKIIAH.
AJIEKTPOIHEPTUHU. AQTOMHBIE AJIEKTPOCTAHIINM) U Knaccudunuposars
HETPaJAUIMOHHAS SHEPreTHKA. 3JEKTPOCTAHIIMM B 3aBUCUMOCTH OT UCTOYHHKA
51/ | AtomHas sHepreTuka paanm p p o § 31 nmo xoH1a. BEITOTHUTE

OCHOBHBIE TTOHSATHS aTOMHOM

SHEPTUH.




peleHus

HaINpaBIIEHUS B PEUICHUH
[1po10BOTBCTBEHHOM TTPOOIEMBI:
HCIIOJIb30BaHHE XMMUYECKUX
BemecTB (yao0peHus,
PEryIATOphI pocTpa, GEePOMOHBI,
TIECTHITUIBI, PETICIICHTHI );
CO3/1aHHE UCKYCCTBEHHBIX
MPOYKTOBITUTAHUS;

METOJIbI CO3aHUs
BBICOKOITPOU3BOIUTEITEHBIX
COpPTOB PacCTCHUM U
MOPOJPKUBOTHBIX.

Tabmuiel, BUgeopparMeHThl u

peuicHuAd HpO,[[OBOJ'ILCTBGHHOfI Hp06J'ICMBI.

6 DHEPrETHUKHU. [epconndunupoBaTh UCTOPHIO 3amanud 3,4 k § 31

PanroaktuBHOCTE. S nepHbie CTAHOBJICHUSI aTOMHOM SHEPTE€TUKH.

peakuuu. Xapakrepu3oBaTh NpuHIUI padoTel ADC.

ATOMHasl CTaHIIUS U IPUHIUI €€ | APryMEeHTHUpPOBaTh HEOOXOAUMOCTh

paboTel. ADC Ha OBICTPBIX WCIIOB30BaHUS U PA3BUTHUSI aTOMHOM

HENTpoHax SHEPreTHKHU.

Paagnounzoromnusie

TEPMOAJIEKTPUUYECKUE

renepatopsl (PUTEI'n), npuHiun

UXIEUCTBUSL.

O6uacTu npuMeHeHus

ATOMHONIHEPreTHKH.

[TepcrieKTHBBI UCTIOIB30BAHUS

ATOMHOM PHEPreTUKH IOCIIe

KpynHeimmx aBapuu Ha ADC.

J. Tabmunel, BuaeopparMeHThI U

CJIalJIbl IO TEME YPOKa.

[TopTpetsr: M. @apanei, A.A.

bekkepens, M. CknanoBckas-

Kropu, JI. Meitthep, O. ['ann
52/ | ¥Ypoxk - npakmuxym Nzyuenue siBnenus Colupath 2JIEKTPUUECKYIO 1IETIh. § 32 no nmoxzaronioBka «Tpu
7 | A3y4yenue siBJeHUs AIIEKTPOMArHUTHOW WHIYKITHH HccnenoBath sBICHUE OCHOBHBIX HampaBIeHUS B

3JIEKTPOMATHUTHOM 3JIEKTPOMArHUTHON MHYKIIMH. pELIEHUH IPOIOBOJIbCTBEHHOM
HHAYKIUH Ilosny4aTs MHAYKIIMOHHBIN TOK. npoOyeMbl». BEIMOTHUTH 3a1aHUS
JlenaTtp BBIBOJbI HA OCHOBE SKCIEPHUMEHTA. 1,2k § 32.

53/ | IlpomoBonbCTBEHHAS ['eorpadus ronoxna u ero Ananu3upoBaTh reorpaguio rojoa. § 32 1o xoHua. BEIMOTHUTH
8 npobsieMa u IMyTH ee npuduHbl. OCHOBHbBIE XapakTepru30BaTh COBPEMEHHbIE HallpaBlIeHUs | 3afaHus K § 32




CJIalIbl IO TEME ypOKa.
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buorexnonorus. I'ennas
WHXKEHEPHUSL.
buorexHomorus.
Knerounas unxxenepust

56/
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buorexuonorus.
buonornueckas
WHXKECHEPUS

[ToHsiTHE OMOTEXHOJIOTUH, KaK
MIPOU3BOIUTENILHOMN CHUJITBI
oOuiecTBa, UCHOJIB3YIOLIEH
YKUBbIE OPraHU3MBbI U
OMOJIOrNYECKHE MPOLIECCHI B
IIPOU3BO/ICTBE.

Tpu 31ana craHoBIEHUA U
pa3BUTHSA OMOTEXHOJIOTHH:
paHHssA, HOBas U HOBEUILAs.
['enHast uHKEHEpHUA.
['erHOMO T (DUTTIPOBAHHEIC
OpPTaHU3MBbI U TPACHCTCHHbIE
MIPOJTYKTHI.

Knerounas nnxxenepusi.
Knonunpoanue.
OMOpHOHaTbHBIE U CTBOJIOBHIE
KJIETKH.

buonoruueckas uHx eHepus, Kak
METOJ

HCIIOJIb30BaHUS
MHUKPOOPTaHU3MOB B Ka4ECTBE
OHOPEaKTOPOB IS MOTYUYCHHS
MIPOMBIIIUICHHOM MPOTYKITHH.
OcHoBHbIE
HaIpaBJICHUSUCIIONH30BAHUS
(bepMEeHTaTUBHBIX MTPOIIECCOB.
NmMmMob6unn3oBanHbIe (PePMEHTHI.
Tabmu1el, BUgeopparMeHThl u
CJIalIbI IO TEME YPOKa.

XapakTeprus3oBaTh TaKUE

HaIpaBJIEHUs] HAYYHO-TEXHUYECKOTO
mporpecca, Kak: OMOTeXHOJIOT s, TeHHas,
KJIETOYHAsl ¥ OUOJIOrHYecKas MHKEHEPUH.
AprymMeHTHpoBaTh CBOIO TOUKY 3pEHHS Ha
HCIIOJIb30BaHUE

TPaHCTEHHOW MPOAYKIMH B IUTAHUH,
MIPUMEHEHHE CTBOJIOBBIX KJIETOK B
MEIUIIMHE.

§ 33 no moa3arosoBka
«buosorndeckast HHKECHEPHS.
BeimonauTs 3a1anus k § 33.
[ToaroroBurs cooOuieHME 00
OCHOBHBIX HaIpPaBICHUSIX
HCIIOJIb30BAHHUS CTBOJIOBBIX
KJICTOK B MCIMIIMHE.

§ 33 5o koHa.
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HaHoTexHonoruu

IToHsiTHE O HAHOTEXHOJIOTUH, KaK
yIpaBIsieMOM CHHTE3€
MOJIEKYJISIPHBIX CTPYKTYP.

JIBa moaxo/ia B HAHOTEXHOJIOTUHU:
«CBEPXY BHU3» U «CHU3Y BBEPX)».
MonexkyJIsapHbII CUHTES U
caMocOopka.

Hanockonnueckoe BbIpalliliBaHue
KPUCTAJIJIOB U MOJIMMEPH3ALIHSL.
YraeponHbeie HAHOTPYOKH.

OnpenensiTbHAaHOTEXHOJIOTHIO,

KaK MHTETPUPOBAHHOE HAIPABJICHHE B
COBPEMEHHOM HAYKE U

MIPOU3BOJICTBE.

CpaBHuBaTh JIBa MOX0/a,
WCIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX.
XapakTepu30BaTh OTIAEIbHbBIE
METO/ILIHAHOTEXHOJIOT HA.

BriOupats TEMy 17151 COOOIIICHUS B
COOTBETCTBUU CO CBOMMH

[ToaroToBUTH COOOIIIEHUS HA
temy: «lIpumMeHenne 1oCTHKEeHNI
HAHOTEXHOJIOTUH B pa3IUYHBIX
cdhepax KU3HEACATETHHOCTH
COBPEMEHHOT0 O0IIEeCTBaY




MPEANIOYTEHUAMHU, UCIIOIb30BATh
pa3MYHbIe HICTOYHUKHU UH(OpMAIIH

IUISL €€ PACKPBITHSA, TOTOBUTD BBICTYILIEHUE U
IIPE3EHTALUH.
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I'opu3oHTHI MpUMEHEHUS

HUcnonp3oBanne HAaHOTEXHOJIOT I

COBepH_ICHCTBOBaTB JIMYHYIO

[ToBTOpEeHUE

13 | HaHOTEXHOJIOTHii B PA3JIUYHBIX O0JIACTSIX HAYKHU H MH(POPMAIIMOHHO-KOMMYHHUKATUBHYIO
(yueHuueckas TEeXHHUKHU: KOMITETEHTHOCTh B IPOIIECCE BHICTYIUICHHUS,
KOH(epeHIIHs) DHEPIreTHUKE, FJIEKTPOHUKE, JUCKYCCHUHU 10 UTOT'aM 3TOT'O BBICTYIUIEHMS.
MeAUIIMHE, aBUALIUU U OOBEKTHBHO OLICHUBATH CBOIO ACSTEILHOCTD B
KOCMOHABTHKE, CEIbCKOM nporecce
XO03SICTBE, SKOJIOTHH, ONTHKE. pedexcun.
59/ | ®usuka u OBIT. HarpeBarenbHbie u XapakTepru3oBaTh [ToaroroBuTs (10 KETAHUIO)
14 | domamnue npuOOpsI U OCBETUTEIIHLHBICTIPUOOPHI. €CTECTBEHHOHAYYHbIE 3aKOHBI U COOOIIIEHUE C MPEe3eHTAIHEH O
obopynoBanue. CpencrBa | Pa3HOBHIHOCTH JaMit: 3aKOHOMEPHOCTH, [10JIOKEHHBIE B OCHOBY KHU3HU U J1€ATEIbHOCTU
CBSI3H U HaKaJMBaHUS, TaJIOTe€HHBIE, JEHCTBUS pa3NUYHBIX OBITOBBIX A. C. Ilonosa u B. K. 3BopbikuHa.
TEJIEKOMMYHUKaLUU JIOMUHECLICHTHBIE,CBETOUOIHBIE | 3JIEKTPUUYECKUX NPUOOPOB U IPUHLIUIIBI UX § 35 BbImonHUTH 3a1aHUS K §
: paboTHI. 35.
MuxkpoBosaHoBas neus (CBY- [IporHo3upoBaThk OCHOBHBIE
1eYb) U IPUHLUII €€ paOOTHI. HaIpaBJICHUs Pa3BUTHUS JOMAIIHEN
Kunkokpucraminueckue 3KpaHbl | poOOTOTEXHUKH, TEJIEBUICHNUS,
U JTUCIUIEH, UX YCTPOUCTBO. CIIlyTHUKOBOH M COTOBOH CBSI3U.
ONEeKTPOHHBIN TEPMOMETD. AprymMeHTHpoBaTh HEOOXOIUMOCTb
JlomaiiHue poOOTHI. UCIOJIb30BaHUS B OBITY
Pagnonepenatunku u SHEprocOeperarmux ObITOBBIX MPUOOPOB.
pauONPUEMHUKH. Cobnronate Mepbl 6€30MaCHOCTH IIPU
[TpuHIMNIHATBHOE YCTPOUCTBO HCIIOJIb30BAHUU OBITOBBIX
TEJIEBU30PA U TEJIEBUICHHSL. UEKTPUUECKUX TPUOOPOB.
CnyTHHKOBAsI U COTOBAs CBA3b.
Tabmu1el, BUgeopparMeHThl u
CJaiiibl IO TEME YpOoKa
60/ | Xumus u ObIT Motomire 1 YUCTAIIME CPEACTBA. | XapaKTepU30BaTh § 36. BemmonauTh 3aganus k § 36. | 29.04.202
15 [ToBepXHOCTHO - aKTUBHBIE €CTECTBEHHOHAy4YHbI€ 3aKOHBI U 2

BemiectBa ([IAB). OrbenuBarenu:
XUMHUYECKHE U ONITHYECKUE.
WHCeKTUIIUABI - CpeACTBA IS
O0pBOBI C HACEKOMBIMH.
XYUMHUYECKUE CPEACTBA TUTHEHBI 1
KOCMETHKH.

[Mumessle 10OABKHU, UX
MapKHPOBKA

3aKOHOMEPHOCTH, II0JIOXKEHHBIE B OCHOBY
JEUCTBHUSI pa3INYHbIX

MOIOILIUX U YUCTSIIUX CPENCTB,
MHCEKTUIUOB, XUMUYECKHUX CPEICTB TUTUEHBI
U KOCMETHKHU.

AHanM3UpOBATh STUKETKU

Pa3JIMYHBIX [MULIEBBIX IPOAYKTOB HA IIPEAMET
nx 6€30MacHOr0 U I03UPOBAHHOTO




HCMOJIb30BAHUS. APryMEHTUPOBATh CBOM
BBIOOp MPH MCIIOJIB30BAaHUU TOW MITM HHOM
XUMHUYECKON MPOYKIIMHU B OBITY.

61/ | Cunepreruka [TonsiTHE SHTpONHHU, OOPATUMOCTD | AKTYaJHM3UpPOBATh MOJyYeHHbIC paHee 3HaHus | § 37. Bomonauts 3aganus 1 - 7 k
16 1 HEOOpaTUMOCTh €CTECTBEHHO- § 37
Hay4YHBIX IPOLIECCOB,
XUMHYECKOE paBHOBECHUE U
CIIOCOOBI €T0 CMEIICHUS, a TAKKE
Hayvaja TePMOJIMHAMUKHU; aTh
MOHSITUE O CUHEPIeTUKE KaK
MHTETPUPOBAHHOM HAIPaBJICHUU
€CTECTBO3HAHMSI [Tt
HEPABHOBECHBIX CHUCTEM,
CTpEMSIIUXCS K
CaMOOpPraHU3alNU.
62/ | EcrecTBo3HaHue 1 30J10TO€ CEYEHHE U €r0 XapakTepu30BaTh MPaBUIO 30JI0TOr0 ceueHus | [loaroroBuTs nHGOpMaNUio Ha
17 | uckycctBO UCIIOJIb30BaHUE B IPOU3BEICHUAX | U TEeMYy: 30JI0TOE€ CEUCHUE B
Ypox - npakmukym ApXUTEKTYPHhI,)KUBOIIUCH, nocJye0BareabHoCcTh PrOOHAUYH U IIPUPOJIE, YETIOBEKE, NCKYCCTBE.
H3yuenue 30;10T0I0 CKYJIBIITYPBI. OIMCHIBATh UX MPOsBIEHUS B )kuBo npupoje. | [loBropenue
ceyeHus Ha pa3auuHbix | [locienoBarenbHOCTH YcranaBnuBaTh B3aUMOCBSI3b OMOHUKU U
o0beKTax ®uboHayuu, ee NPUMEHEHUE B APXUTEKTYPHL.
uckycctse. PacipoctpanenHocts | OuieHHBATh B3aUMOCBSI3b
IIPAaBHJIA 30JI0TOTO CEYECHHUS U €CTECTBEHHBIX HayK M UCKYCCTBA, U €€ POJb
nocneaoBarenbHocTH @UOOHAUYM | JUISl UX Pa3BUTHSL.
B YKUBOU IIPUPOJE. Buvinonnams «3010moe ceuenue» ompeska,
buonuka u apxurekrypa. uepmums «3010mMoi»
B3anmonpoHUKHOBEHNE mpey2onbHUK U NPAMOY201bHUK.
€CTECTBO3HAHMUS U UCKYCCTBA. Ananuszupoeams npouszeeodenus
TaGnuipl, BueopparMeHTsl U UCKyCCIEa Ha npeomem coOOmeemcmeus
CJIaliJIpl IO TEME ypOKa. «30710MOMY ceueHuIo» U npasuy mpemeil.
W3mepeHne napameTpoB KUCTU Buvicmpausamo komnozuyuio
PYKH. ¢omozpagpuu unu pucynka c yuemom
H3yuenue 3010moz2o ceuenus na | npasuna mpemeil.
Pa3nuunbIx 00veKmax
63/ | O6o0meHne MaTepuana ITonBenenue UToros [IpoBoIUTH peduiekcuio COOCTBEHHBIX ITonaroToBUTHCS K KOHTPOJIBHON
18 | mo Teme: EcrecTBO3HAHUE JIOCTHKEHHU . AHATM3UPOBAaTh PE3YIbTAThHI pabote o kypcy 11 kmacca
Ha ciyx0e JyeroBeka KOHTPOJIBHON paOOTHI M BRICTPANBATh MyTH
JIOCTUKEHHS JKEJIaeMOr0 YPOBHS YCIENTHOCTH.
64/ | KourpoJbHasi pa6ora EcrecTBOo3HaHMe Ha ci1y:KOe AKTyanu3anus noJIy4eHHbIX 3HaHUU [ToBTOpPUTH 3amKCH B TETPAIU
19 | Ne6 3a kypc 11 kiaacca YyeJioBeKa
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Pabora Hag ommoOkaMu
KOHTPOJILHON paboTHI

Koppekuus 3nanmit

3akperuieHue 3HaHUu |

NHnuBuayanpHbIC 3a1aHUS IO
KapTOYKaM
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Koppekuus 3nannit

IlonBenenue UTOoros

IlonBenenue UToros

Hert 3apanus




