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1. IIACIIOPT PABOYEN ITPOI'PAMMBI YYEBHOMN JUCITUTLTAHBI
ECTECTBO3HAHHUE

1.1. O6aacTe NpHMeHEHHS NPOTrPaAMMBI

Paboyas  nporpamma  y4yeOHOH  OUCUMIUIMHBI  «ECTECTBO3HAHHE»
npeaHa3HauYeHa A1 H3YUCHHA OHOMOTUH, XUMUH H (PU3HKH B OPraHU3alHsgX CPEIHEro
NpOoQECCHOHATIBHOIO  00pas’oBaHUs  COLMATBHO-3KOHOMUYECKOTO  Mpoduis,
peaIH3VIOIMX 00pa3oBaTENbHYI0 MPOrpaMMy cpeaHero obmero odpa3opaHus B
npenenax ocsoeHuss OIIOIT CTIO ma Oase OCHOBHOTO 0O0IIEro 00pasoBaHusd, IpU
IIOATOTORKE CIELHATHCTOB CPEIHETO 3BEHA.

1.2, MecTo THCUHMIVIHHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CMENHATHCTOB
CpeAHero 3BeHa:

HucuniuiiHa «ECTECTBO3HAHME» OTHOCHUTCA K 00MIe00pa3soBaTEIBHOMY
yueOHOMY LIMKITY IIPOrpaMMBI MOATOTOBKH CHOELHUATUCTOB CPEIHErO 3BEHA.

1.3. Henn u 3aa4n AUCHUIVIMHBI - TPeGOBaAHHS K Pe3yJbTaTaM OCBOCHHSA
JUCIHTLTHHBI:

OcBoeHUE  comep)KaHud  YUEOHOH  OHUCUMIUIMHBEI  «ECTECTBO3HAHHE»
00eCIIeunBacT NOCTHKEHUE CTYASHTAMU CNEAYIOIIMX PE3YIBTATOR. AUYHOCHIHBIX ',

1} POCCHHCKYIO TPOKOAHCKYK) HACHTUYHOCTb, NATPUOTU3M, YBAKEHHE K
CBOEMY Hapoay, HYBCTBA OTBETCTBEHHOCTH Mepea POauHOIM, rOpa0CTH 3a CBOH Kpai,
CBOIO PoaunHy, Npoluioe M HACTOALLEE MHOTOHALMOHAIBHOrO Hapoza Poccuu,
YBAKEHHIE FOCYIAPCTBEHHBIX CHUMBOJIOB (repd, quiar, THMH);

2) TPpaKIAHCKYKY TMO3HLUMIO KaK AakKTUBHOIO M OTBETCTBEHHOIO WICHA
poccuiickoro  O0IIECTBA, OCO3HAKIIECTO CBOM KOHCTUTYLMOHHEIE TIpaBa U
O0A3AHHOCTH, YBRKAWILETO 3aKOH W MPaBOMOPSAOK, 00Jafarollero YyBCTBOM
COOCTBEHHOIO  AOCTOMHCTBA, OCO3HAHHO  [PUHUMAKILLIETO  TPAAULHUOHHBIE
HAlMOHAJBHBIE W OOIICUCTIOBEUECKUE TYMAHUCTHUYECKHE M JEMOKPATUYECKUE
LIEHHOCTH,

3) TOTOBHOCTB K CYKEHUI) OTEUECTBY, €0 3alIUTE,

4) ¢chopMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOLLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU H OOLIECTBEHHON NPAaKTUKH, OCHOBAHHOIQ HA AUANOre
KYJBTYP, & TAKKe pazinuyuHblX GopM OOLIECTBEHHOTO CO3HAHMA, OCO3HAHUE CBOETO
MECTA B MOJUKYJIBTYPHOM MHUPE,

5) c¢OpMUPOBAHHOCTH OCHOB CaAMOPA3BUTHA M CAMOBOCIUTAHUA B
COOTBETCTBUM ¢ OOLIEYEIOBEUECCKUMHM LIEHHOCTSAMU U UAeaNaMU TPaKAAHCKOIO
o0IIecTBA, TOTOBHOCTb M CIOCOOHOCTE K CAMOCTOATEIBHON, TBOPYECKOH U
OTBETCTBEHHOM JICATENBHOCTH,

6) TONEPAHTHOE CO3HAHUE U MOBEACHUE B MOTUKYIBTYPHOM MUPE, TOTOBHOCTE
U CHOCOOHOCTL BECTH JUAIOT €  APYIUMH  JIIOABMM, JOCTUIATB B HEM
B3aMMOIIOHMMAHNA, HAXOQUTh OOLIUE LUEIU U COTPYIHHYATE U1 UX JOCTIDKEHUS,
CIIOCOOHOCTE MPOTHBOCTOATh HACOJIOTHH PKCTPEMU3MA, HALIHOHAIM3MA, KCeHOPOOUH,
JUCKPUMHUHAIIMH MO COLMANIBHBIM, PENUrHO3HBIM, PACOBBIM, HAIIHOHAIBHBIM
IIPH3HAKAM M IPYTUM HETATHBHBIM COLHUAIBHBIM SABICHUAM

7) HABBIKU COTPYIHHYECTBA CO CBEPCTHUKAMU, 1ETEMU MJTAUIETQ BO3PACTA,



B3pOCJBIME B 00pa3oBaTesbHON, — OOLIECTBEHHO  MOJIC3HOH,  yueOHO-
HCCIEA0BATENBCKOM, IPOSKTHON U APYTHUX BUAAX NEATENBHOCTH,

8) HpaBCTBEHHOE CO3HAaHME M IIOBEOCHHWE HA OCHOBE  YCBOCHUA
o0LIeYETOBEUSCKIX ISHHOCTE,

9) TrOTOBHOCTH UM CHOCOOHOCTE K  OOpasoBaHUK), B TOM  HHUCIE
CaMOOOPa30BaHUIO, HA NPOTAKECHUMA BCEH JKU3HU, CO3ZHATEIBHOE OTHOLICHUE K
HEMPEPLIBHOMY 00pPA30BAHUK) KaK YCJIOBHK) YCMEIHOH MpOoQecCHOHATEHON U
OOIIECTBEHHON NEATENBHOCTH,

10) 3CTeTHYECKOE OTHOLICHHE K MUPY, BKITHOHAs 3CTETUKY ObITa, HAYYHOIO U
TEXHAYECKOTO TBOPUYECTBA, CMOPTA, OOIECTBEHHBIX OTHOLICHMUIA;

V) npuHsaTHE M peaTu3alyid LEHHOCTEH 370poBOro M 0e3omacHoro odpasa
JKA3HH, TIOTPEOHOCTH B (PH3MUECKOM  CaMOCOBEPUICHCTBOBAHMM,  3aHATHSIX
CIIOPTUBHO-03J0POBUTENBEHON  NACATENLHOCTBIO, HENPUATHE BPEIHBIX MPUBHIYEK!
KyPEHHA, YIIOTPEOJICHUS K0TS, HAPKOTHKOB;

12) OepexkHOE, OTBETCTBEHHOE H KOMIIETEHTHOE OTHOIIEHUE K PH3HUYECKOMY U
TICUXOJIOTHYECKOMY 3I0POBBIO, KaK COOCTBEHHOMY, TaK U APYIMX JIIOACH, yMEHUE
OKAa3BIBATh IIEPBYH) TOMOLLB;,

13) ocozHaHHBIH BEIOOP Oyayilel mpodeccuu W BO3MOKHOCTEH peanusanuu
COOCTBCHHBIX KH3HEHHBIX IIAHOB, OTHOLIEHUE K MPO(PECCUOHANBHON NEATEIBHOCTH
KaK BO3MOKHOCTH YHACTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, FOCYTAPCTBEHHBIX,
OOIIEHALMOHAJIBHBIX MPOOIIEM;

14) chopMHPOBAHHOCTE 3KOJOTHYECKOIO MBIIUIEHHS, TTOHUMAHUS BIHUSHUSA
COLHAIBHO-OKOHOMHYECKHUX TTPOLECCOB HA COCTOSHUE MPHPOOHON M COLUMAIBHOMN
CpeJBl; MPHOOPETEHHE OMBITA 3KOJIOTO-HATIPABICHHON NeATENBHOCTH,

15) OTBETCTBEHHOC OTHOLUCHHE K CO3JAHUK) CEMBH HA OCHOBE OCO3HAHHOIO
IIPUHATHS HEHHOCTEH CEMENHOM JKU3HH.

MEmanpeoMemHbIx:

1) yMeHHe CaMOCTOSTENBHO ONPEAETATE LUENU AEATENBHOCTH U COCTABMSTH
IUIaHBl  AESATEABHOCTH, CAMOCTOATEIBHO OCYIIECTBAATh, KOHTPOIMPOBATH U
KOPPCKTHPOBATh OCATEIBHOCTB, HCHOJIB30BATE BCE BO3MOMKHBIE PECYPCHl  UTA
AOCTUKEHMsI ITOCTABICHHBIX LEICH U peanu3aluy MIAHOB JeITeNBHOCTU; BHIOUPATh
YCIELIHBIE CTPATETUA B PA3TUYHBIX CHTYaLHUAX,

2) yMeHHe MNpPOAYKTHBHO OOUIATECS M B3aUMOJECHCTBOBATE B MPOLECCE
COBMECTHOMN ACATEIBHOCTH, YUUTBIBATE MO3ULUUH APYTHX YYACTHUKOB ACATEIBHOCTH,
3(pPEeKTUBHO pa3peIIaTh KOHPIUKTEI,

3) BJIAOCHME HABBIKAMM IIO3HABATEIBHOM, y4eOHO-HCCICIOBATENLCKON U
NPOCKTHOH MAEATENBHOCTH, HaBBbIKAMHU pa3pellieHus NpodsieM; CHocoOHOCTh U
TOTOBHOCTB K CAMOCTOATEIIBHOMY MOUCKY METOIOB PELICHUA MPAKTHYSCKUX 34044,
PUMEHEHU) PA3THYHBIX METOOB TIO3HAHMS,

4) TOTOBHOCTH M CHOCOOHOCTL K CaMOCTOSTENbHONH HMHPOPMALMOHHO-
TIO3HABATENILHON JCATENBHOCTH, BIANEHUE HABBIKAMHU TOJYUEHHUS HEOOXQMUMOH
MH(pOPMALIMH W3 CTOBapell pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3NIMUYHBIX
HUCTOYHHUKAX HH(OpMAUMM, KPUTHYECKM OLCHWUBATH U HMHTEPNPETUPOBATH
MH()OPMALTIO, TOTyYaeMy0 U3 Pa3sNiYHBIX UCTOUHUKOR;

5) YMEHHE HCIOJIB30BATh CpeIcTBa UH(POPMALIHOHHBIX 1
KOMMYHHKALMOHHBIX TeXHONMOrHi (nanee - UKT) B pelueHnn KOrHUTUBHEIX,



KOMMYHUKATHBHBIX M OPraHWM3alMOHHBIX 3agad ¢ cobmoneHueM TpeboBaHuUit
3PTOHOMHUKH, TeXHUKM O€30MAaCHOCTH, MMIHEHBI, PeCypCcocOepeeHUs, TIPAaBOBEIX U
3TUHECKUX HOPM, HOPM HH(POPMAIIMOHHON Oe30MacHOCTH,

6) yMEHHE ONpeAc/ATh Ha3HAuYCHHUE U (YHKUMHM Pa3uyHBIX COLMAIBHEBIX
UHCTUTYTOB,

7) YMEHHE  CaMOCTOATENBHO  OLEHMBATE W [IPUHUMATh  PELUCHUS,
OMPEACTSIOIINE CTPATETUK) MOBEJACHUS, ¢ YUYETOM TPAKTAHCKUX M HPABCTBEHHBIX
LIEHHOCTEH

8) BlaJeHUE S3BIKOBBIMH CPEACTBAMU - YMEHME SICHO, JIOTUYHO M TOYHO
M3J1araTh CBOK TOUKY 3PEHUA, UCIIOIB30BATE AACKBATHEIE S3bIKOBBIC CPEACTBA,

9) BrageHUe HaBBIKAMHM IIO3HABATENIBHON pe(UIEKCHH Kak  QCO3HAHMI
COBEPIUAEMBIX ACHCTBHHA H MBICIUTEIBHEIX IIPOLIECCOB, UX PE3YIIBTATOB H OCHOBAHMIA,
TpaHUL] CBOErO 3HAHMSA U HE3HAHMS, HOBBIX IO3HABATENBHBIX 3a4da4 U CPEACTB UX
JOCTH)KCHHUA.

RPEOMEmHbIX:

1) cpopMHUPOBAHHOCTL MPEACTAB/ICHU O PO UH(POPMALIUU U CBA3AHHBIX C
HEH NTPOLIECCOB B OKPYKAKOLIEM MUPE;

2) BlaAcHUE HABbIKAMU AJIMOPUTMUYECKOrQ MBINUIEHUS M TOHHUMAHHUE
HEOOXOAMMOCTH (POPMAJIBHOTO OITMCAHHS AJITOPUTMOB,

3) BlageHUe YMEHHEM IMOHUMATE MPOrpamMMEl, HAMUCAHHBEIE HA BBIOPAHHOM
A1 U3YYECHHA YHUBEPCATBHOM AITOPUTMUYECKOM A3BIKE BHICOKOIO YPOBHA; 3HAHUEM
OCHOBHBIX KOHCTPYKLHH IPOrpaMMHPOBaHUS, YMEHUEM aHANU3UPOBATE AJITOPUTMEIL ¢
HCOONB30BAHHEM TAOMMII,

4) BrageHUe CTAHOAPTHBIMM IIPUEMAMU HAMUCAHUS HA AITOPUTMUYECKOM
A3BIKE MPOTPAMMEI 4T PELICHNA CTAHAAPTHON 33144y ¢ UCTIOJIB30BAHHEM OCHOBHBIX
KOHCTPYKIIMH MNPOrpaMMHUPOBAHUS H OTJIAJKU TaKUX IIPOrpaMM; HCIHOJB30BAaHUE
TOTOBBIX IIPHUKIAIHBIX KOMIBIOTEPHEIX MPOTPAMM 110 BEIOPAHHON CNIELAATU3ALNHY,

5) cOpMHUPOBAHHOCTh TIPEACTABICHUH O KOMIBIOTEPHO-MATEMATHUECKUX
MOJEISAX U HEOOXOIMMOCTH aHalINu3a COOTBETCTBUS MOJEIM M MOJEIUPYEMOro
o0BeKTa (mpouecca), 0 crocobax XpaHeHHs M NpocTeiimei oOpadoTKe DaHHBIX,
MOHATHA 0 0a3ax JAHHBIX U CPEACTBAX AOCTYIA K HUM, YMEHUH padoTaTe ¢ HUMH,

6) BlagcHHE KOMIBIOTCPHBIMH CPEIOCTBAMHM MPEAOCTABICHUA W aHAIM3a
JAHHBIX

7) cOPMHUPOBAHHOCTE ©OA30BLIX HABBLIKOB WU YMEHHMHE 10 COOIIOICHHIO
TpeGoBaHuil TeXHUKH 0€30ITaCHOCTH, TUTHEHBL U PECYPCOCOepexeHHs pU padoTe Co
CpenCTBAMH  HMH(OPMATU3ALMKH, TMOHUMAHHUA OCHOB  TMPABOBEIX  aCIEKTOB
UCMOAB30BAHUA KOMIBIOTEPHBIX MPOrpaMM U paloTel B IHTepHETE.

1.4. Ko/in4uecTBO 4acOB HA OCBOEHHE MPOTPaMMbI JHCLHIIIHHBI:

MaKCUManbHOH yueOHOH Harpy3ku olyuwaromerocss 117 dacoB, B TOM UHUCIE:
o0s3aTenbHOM ay AMTOpHOM yueOHOI Harpy3ku ofy4atoierocs 117 yacog:

B TOM YHCJIE HA IIPaKTHUYCCKHE paboThl 40 4acoB.



2. CTPYKTYPA U COAEPKAHUE JUCHUILINHBI
2.1. O6bem AMCUHUIIMHBI H BHABI Y4eOHOii paboThl

Bua yueGHoii paGoTbl Obvem uacoe
MakcHMAJbHAS YieOHAs HATPY3Ka (BCEro) 117
Obsa3aTe/IbHAA ayAHTOPHAs yueOHAst HArpy3Ka (Bcero) r 117
B TOM YHCTIE:
[ [paKTHUECKHE 3aHATHS 40

ITpoMe:RYTOUHAS ATTECTAUMS (B opme nudbdepeHIMPOBAHHOTO 3a4eTa)




2.2. TeMarH4yecKHil IVIaH U COAep:KaHHe AUCUHIUIHHBI « EcTecTBO3HAHNE»

HaumenosaHue
pa3aeaoB H TeM

Coaepsranne yuedHOro MATEPUATIA, JADOPATOPHbIE H NPAKTHYECKHE PADOTDI,
CAMOCTOATENLHAS PAGOTA O0YHAMMXCH, KYpCoBas padoT

Oobem
YACOB

Ypoeeun
OCBOCHHA

1

2

4

PA3ZAEMT 1. PH3HKA

34

Beenenne

Conepxanne yuefHOro MATEPHAIA

Dusznka — PyHaameHTanbHas Hayka o npupoae. ECTeCTBEHHO-HAYYHbINH METOA NO3HAHMS, Er0
BO3MOIKHOCTH M IPAHULbL IPUMEHHMOCTH ., IKCNEPHUMEHT H TEOPUA B MPOLECCE NO3IHAHUA
npupoasl. Monenuposanie GU3NUeCKUX ABNEHUN U mpoLeccoB. EcTecTBeHHO-HAyYHasA KapTHHA
MHpa U ee BaXXHEHIIHe COCTaBMsAINHe., ENWHCTBO 3aKOHOB NMPHPOABLI H COCTaBa BEILECTBA BO
Bcenenton. OTkpbiTus B PU3MKE — OCHOBA MPOIPECCA B TEXHUKE U TEXHONOTMH NPOU3BOACTBA.

Pazaen 1.

MexaHuka

Tema 1. 1. Knnematuka

Conepxanne yuefHOr0 MATEPHAIA

MexaHHYeCKOe NBHKEHHE. Cucrema oTcUeTa. TpaeKTOpI/Iﬂ JABHAKCHHA. nVTb. l_lepemelueHne.

PaBHONEpEMEHHOE NPSIMONMHEHHOE NBHKEHHE, CKOPOCTD,

OTHOCUTENBHOCTH MEXAHHYECKOrO ABMIKEHHA. 3AKOH ClnoKeHua ckopocteil. I paduku ABHKeHNA.

CpenHsis CKOpOCTE MPH HEPABHOMEPHOM JIBHKEHHWH. MTHOBEHHAs CKOpOCTb.

PaBHOYCKOpEHHOE MPAMONIMHEHHOE JIBIkeHHe. Y ckopeHne. CroboiHOE nafieHe Ten.

KpusonnHeiinoe nBHkeHHE. Y ToBas CKOPOCTE. PaBHOMEpPHOE ABHKEHHE TTO OKPYIKHOCTH,
LleHTpOCTpEMUTENIEHOE YCKOPEHHE,

]

Tema 1.2. JIuHamuka.

Conepxanne yueGHOro MATEpHAIA

Macca v cuna. Baaumopeiicteie Ten. 3akonsl quHaMikn, Cunbl B pupoae. Cnocobbl H3MepeHus
CHT.

HHeprManbHas cucTeMa 0TcHeTa. 3aK0H BCeMUPHOTo tarotenus. HesecomocTn,

IlpakTHaeckoe 3auaTue Nel.,

HecenepnopaHye 3aBUCHMOCTH CHITbI TPCHHA OT MACChI TEA

Tema 1.3. 3akoHb!
COXPaHEeHHs B MeXaHHKe

Copep:ranne yHeOHOr0 MATEPHATA

”Ml’ly.l'le Tena. 3akoH COXpaHCHHA UMY ThCA. PeakTHBHOE NBHKEHHE.

Mexannueckad pabota. MownocTs, PaboTta culibl TATOTEHUSA, CHITBI YTIPYTOCTH W CUJTBI TPEHHNA.

Mexannueckas JHEPTHA. Kunerueckas JHEpPTHA, Kunernueckas JHEPTHUA H pa60’ra.

HOTCHLlliaJ'[bHaH IHEPrua B rpaBUTALIHOHHOM NOJEC.




[ToTeHuuanbHas sHeprua ynpyro aeGopMUpOBAHHOrO TENA. 3aKOH COXPaHeHUA NONTHOH
MEXAHUYECKOH 3HEPTIUH.

Painen 2.

|OCHOBH MOJIEKYIAPHOH (PHIHKH H TEPMOAHHAMHKH

Tema 2.1,
MonekyaspHaa Gusnka.

Cogepxanne yuefHOr0 MATEpHAIA

ATOMHCTHYECKAs TEOPHA CTPOCHHWA BELICCTBA. Haﬁ.]'“O,I[eHI/Iﬂ H OMBITEL, MOATBCPKAAKMIHE
dTOMHO-MONCKY JAPHOC CTPOCHHE BELICCTRA.

Maccel u PasMeEpPbl MOJICKY L Tennoeoe NBHAKEHNE YACTHI] BEUIECTRA. BpOyHOBCKOG JABHAKCHHEC.

MuaeaneHelii ras. Temneparypa Kak Mepa cpeiHell KWHHeTHYEeCKOH IHEPIUH YacTHL. Y paBHEHHE
COCTOSAHMSA WAeanbHOro raza. Msonpouecchl W ux rpaduku.

O0bsiCHEHHE arperaTHbIX COCTOSIHUI BEECTBa U PasoBbIX NEPEXOA0B MEKAY HUMH HA OCHOBE
ATOMHO-MOJICKY JIAPHBIX NIPEACTaBICHUH,

CBs3b MEKIY AABJICHHEM W CpeAHEeH KMHETHUECKOH aHeprueii moslekysi raza. Pabora raza.

Monens sxxuakoctu. [TopepxHocTHOE HaTs:keHne v cmauuBanue. Kpuctanaudeckne u amopdubie
BemecTBa. JKHUAKHE KPUCTANNEI

Tema 2.2,
Tepmoannamuka.

Coaepxanne yuefHOro MATEpHAIA

BuyTtpennsis 3Heprua. Pabota v Tennoorfaya kak crnocoObl H3MEHEHHA BHYTPEHHEH 3HEpPrHH.
[lepBbid U BTOPOH 3aKOHb! TEPMOAMHAMUKH,

[IpuHuvnb aencTeua Tenaoebix Maund, KIJL tennosbix apurareneii. Tennoebie MaliMHbl 1 HXx|
NpUMEHeHHe, DKONOTHYeCKHE NpolieMbl, CBA3AHHBIC ¢ MPHUMEHEHHeM TEeINJIOBbIX MAalIuH, ||
NpoOsIeMbl SHEprocOepekeHus.

Paznen 3.

(OcHOBBI YIEKTPOAHHAMHKH

Tema 3.1
DNEKTPOCTaTHKA,

Conep:ranne yueHHOro MaTepHana

B3anmoneiicTBHE 3apsSkKeHHBIX TN, DNEKTPUUeCKHi 3apaf. 3aKOH COXPAHEHHS YJIEKTPHYECKOTO
zapsna. Jaxon Kymona.

3J'|eKTpOCTaTquCKOe noJie, ero OCHOBHBIC XAPAKTCPHCTHKH H CBA3L MEAKITY HHMH. npOBO,[[HHKH 4]
H30JTATOPDI B 2NEKTPOCTATHUECKOM TTOJIE.

INeKTPUYECKAs eMKOCTh KOHASHCATOPA. FHEPTHa 3JEKTPOCTATHYECKOrO Mo,

Tema 3.2,
IMocToaHHBIH TOK.

CopaepikaHne yuedHOro MaTepHaia

[ToCTOSHHBIN YNiekTprudeckril Tok, Crina ToKa, HATIPAKEHHE, AIEKTPHYECKOE COTTPOTHBIIEHHE,
Bakon OMa 114 y4aCTKA LENH M MOMHOH 2IeKTPHISCKOH LenH. .

PaGoTa u MOIHOCTE nocTosHHoro Toka. 3akoH Jlxoyna—Jlenua. Tennosoe neictsue
FEKTPHUECKOTO TOKA. DNEKTPHISCKHH TOK B Pa3IHUHBIX Cpefiax..

lpaxTHueckoe 3auaTne No2,




(COOpKa 3NEKTPUHECKON LIeNH H U3MEPEHNE CHIIbl TOKA M HAMPSUKEHUS HA €€ Pa3In4HbIX
Y UACTKAX.

Tema 3.3 MaruutHoe

Coaep:kaHue y4edHOro MaTepHana

none. MarnuTHO€ none 1 ero OCHOBHbIE XaPAKTEPUCTUKU. JleiicTBUe MArHUTHOTO NOAS HA MPOBOAHHUK
C TOKOM. 3aKoH Amriepa. Dnektpoasuratens. Cuna JlopeHua.
SApneHue 31€KTPOMArHUTHOH UHAYKLUMH, 3aKOH 3NEKTPOMArHMTHOH Hay kuuu. Ilpasuno Jenua.
Camounaykums. MHAYKTHBHOCTD, JHEPrus MarHHTHOTO MOJIA,
Paznen 4. Konebanus u BOJIHBI

Tema 4.1 Mexanuueckue
Konebanus 1 BonHel.

Coaep:kaHue y4eOHOro MaTepHana

CpoGoatbie konebanua. Ilepuon, yactora u amnnuryna konedanui. I'apmonudeckue koneGanusa,
MaTeMaTHUeCKUH W OPYXKUHHBIA MasTHUkH, [lpeBpalueHne sHeprud MpH TapMOHHYECKUX
KoJeOaHUAX.

MexaHu4ecKHe BOJIHBI U UX BHUAbI. 3BYKOBBIC BOJIHLL. Y IBTPa3BYKOBbIC BOJIHBI, YIBTPa3sBYK H €r0
MCOONb30BAHHE B MEAMUMHE W TEXHHUKE,

IlpakTuyeckoe 3auaTue Ned,

H3yuenue xonebaHuii MATEMATUYECKOTO MAATHHKA.

Tema 4.2
INeKTPOMarHUTHBIE
KOJeOaAHHs W BOJTHBL

Coaep:kanue y4edHOro MmarepHana

CpoGoatbie daexTpoMarHutHbie konedanus. KonebGatenbnoiii kontyp. ®opmyna Tomcona,
BuiHy Xk AeHHbIE 3JIEKTPOMarHUTHBIE KoslebaHua, ['apMOHWYeCKkHe 3IeKTPOMArHHTHBIE KoNleDdaHus.
DnexkTpuvecknii  pesoHaHc. [lepeMennblii Tok. DnektporeHeparop. [lonyuenue w mepenava
anekTposHepruu. ITpoGnemnl sHeprocdepeskeHus.

9ﬂeKTp0MaFHHTHOC none. 3nemp0mar HHUTHBIE BOJHbDbI. CKOpOCTb DNCKTPOMArHHTHBIX BOJH.
HpHHLllil'IbI paaHOCBA3ZH H TCICBHACHHA. HecnonbzoBanne SNCKTPOMArHUTHBIX BONH PasiHYHOIO)
AHATTa3oHa B TCXHHYCCKHXY CPCACTBAX CBA3H, MCOAHUHHE, ITPH H3YYCHHWH CBOWCTR BEIeCTRA.

EMkocTHOE 1 HHAYKTHUBHOC COMPOTHBIICHHA NMCPCMCHHOTC TOKA. 3axkon Oma and 3J1e1\”rpnqecnoﬁ
LETH NMEPEMEHHOTO TOKA. PaboTa 1 MOUIHOCTD TTEPEMEHHOTO TOKA.

I'enepatopmt Toka. Tpanchopmaropel. Toku Boicokodi vactornl. IlonyueHue, nepenada u
pacnpeneneHue 31eKTPOIHePTHM.

Tema 4 3 CeeroBbie
BOJTHEI,

Conepxanne yuedHOT0 MATEPHANA

Pazputue mnpencraeneHuii O NpuUpone CBeTa. 3AKOHbI OTPAKEHHUS MW MPENOMIEHUS CBeTa.
Hurepdepenima ceera. Judpakimsa ceera Judpaxkimonnas peuerka. Ilonsapuzauus cBera.
Jlucnepcus creTa.

Jlunzel. @opmyna ToHKOH THH3LL OnTHYeckHe NpHOop.I.

IIpakTHueckoe 3ansTue Ned,

H3yuenne untepdepenurn u audpakunu ceera.
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Paznen 3. JnemMeHThl KEAHTOBOMH (PHIHKH 6
Tema 5.1 KsautoBble |CogepkaHue y1€0HOT0O MATEPHAIA
CBOWCTBA CBETA. PasHoBecHOe Ternoeoe HanydeHue. Ksantosaa runoresa Ilnanka. ®@oroanexkrpruecknii sdbekT. 2
YpagHenue IHHLWITERHA 2151 BHewHero (potod(pdpexta. DoTon. lapnenue ceera. Jlyannsm CBOHCTB
CBETA.
Tema 5.2 @usuka atoma. [Cogepxranue y1€0HOT0 MATEPHAIA
Monenn crpoennst atoma. Oner Pesepdopaa. [locrynarer bBopa. OObicHeHHe NHHEHUATOrO |
COEKTpa BOAOPOAA HA OCHOBE KBAHTOBbIX noctynatos bopa. [lornowenne n ucnyckaHue csera
atomoM. KpantoBas sHeprua. IlpuHuun AeHCTBMS W MCNONb30BaHWe naszepa. Onruueckasn
CHEKTPOCKOIHS KaK METO/ H3YUEHHS COCTABA BEIIECTBA.
Tema 5.3 dusnka Cogeprxanue yuedGHOro MATEpHANA
aTOMHOIO sApa u Coctas u crpoeHue atomuoro aapa. CBONCTBA AAEPHbIX CUI. JHEPrusi CBA3H U AePeKT MACChI 1
31EMEHTAPHbIX YaCTULl. [ATOMHOTO SIApa.
PaanoakTHBHOCTL, BuApl pagnoakTHBHBIX TpeBpallieHWH. 3akOoH pafgHOaKTHBHOTO pacnana.
CBOHCTBA MOHU3UPYIOLWIMX AAEPHbIX U3NYYEHUH. PanuoaKkTUBHbIE M3JYYEHHS U UX BO3NEHCTBHE
HA >KuUBble OpraHu3Mbl. Snepubie peakuun. SlnepHas SHEPreTuka. INEeMEHTAPHbIE YACTHLIbL.
DyHaaMeHTaTbHEIE B3AHMOEHCTBHA,
MpaxTHueckoe 3anarne No 5, 2
M3yueHue TPeKoB 3apAXKeHHBIX YaCTHI MO TOTOBBIM (roTorpadusam,
Pazaen 6. BceesieHHAS W €€ IBOJIIOLHSL. 1
Tema 6.1 Crpoenve n  |[Cogepixanne yu1e0HOTO MATEPHATA
pazsutue Beenennoii.  [Kocmonorus. 3eezanbl. TepmosinepHsiii cuates. Monens pacurmpstouieiics BeeneHHoii. 1
Tema 6.2 [IporoconHue u nporonna”erHeie obnaka. (O6pazopanue mnaner. Ilpobnema cymecTBoBaHus
[Iponcxoxaenne BHE3EMHbIX uBUAn3aunii. CospemeHHas Gu3ndeckas KapTHHA MUPA,
ConHeuHO CHCTEMBI,
Paznen 2. XHMHA 44

Tema 2.1

001AN H HEOPTAHHYECKAS XUMHS

20




2.11.
Beenenue. OcHOBHbIE
NOHATHA W 3AKOHbI XHMHH

Cogepxanne yueOHOro MaTepHaIa

XHMHYECKas KapTHHAa MHPA KaK COCTABHAA YaCTh €CTeCTBEHHO-HAYYHOW KapTHHBI MHpa. Ponp
XUMWH B 5KH3HU coBpemeHHoro odmectsa. Hoelline n0CTHIKEHNS XMMHYECKOH HAY KU B NJ1AHE
PA3BUTUA TEXHONOIMH: XWUMHYECKAsA TEXHONOrUsi- -OUOTEXHONOrUSs— HAHOTEXHONOTHSL.
[lpuMeHeHHe OOCTHXEHHH COBPEMEHHON XHMHH B T'yYMaHHTapHOH cdepe AesATelIbHOCTH
obutectsa [1peamer xumuu. Bemectso, ATom. Monekyna. XuMUUeCKHi 3ieMeHT W (hOpPMbI €ro
cyecTBoBanus. IIpocToie u CnoskHbie BeLLECTBA. ANNOTPONUS U €€ NPHYHHbIL,

/lemouncTpaunu

HaGop moaeneii aToMOB M MOJEKY 1,

I3mepenue Beuiectsa. JCHOBHbIC 3aKOHbI XuMUKM. Macca aToMoB U MONEeKy 1. ATOMHAs
eAnHHLA Macchl. OTHOCHTENBHEIE aTOMHAs H MOJIeKYJIsipHaA mMacchl. KonnuecTso BelecTsa.
[locTosiHHas Asoraapo. MonapHas mMacca. 3akoH Asorazpo. MonsapHbIiT 00beM rasos,
PacueTbl N0 XuMu4eCKum Gopmynam.

3aKOH COXPaHEHHs MACChl BELIECTBA.

212
[Mepuoaun4yeckuii 3aK0H 1
Ilepuonuueckas cucrema
XHMHYECKHX 3JIEMEHTOB

J U Mennencesa u
CTPOEHHE aTOMA

Copep:ranne yuedHOro MaTepuaa

OTtkpoitie [Nepuonnueckoro sakoHa. [lepuoanueckas cHCTeMa XMMHUeCKUX aniemeHTos [, M.
Menneneesa kak rpadudeckoe oroOpakenne Ilepuoanyeckoro 3akona. Ilepuoanyuecknii 3akoH
M CHCTEMA B CBETE€ YYEHMS O CTPOEHUM ATOMA., 3aKOHOMEPHOCTH M3MEHEHHS CTpPOeHUs)
YIEKTPOHHBIX 000N04YEK AaTOMOB H XMMHUYECKHX CBOHCTB 00pa3yeMbIX 31€MEHTAMU TPOCTHIX
CITOKHBIX  BewlecTB. 3HaveHwe Ilepuoanueckoro 3akoHa W Ilepuoanueckoll CHCTEMBI
xumudeckux anemeHtoB [ M. MeHneneesa ans pa3BUTHS HaAyKH W MOHUMAHWA XUMHYECKOH
KAPTHUHBI MUPA.

/lemoucTpannu:
Paznuunbie popmel [Neproanueckoit cucTeMbl XuMudeckux anemenTos [l M. Menneneesa.

2.13.
Crpoenue BelecTBa

Coaep:kaHne yuedfHOro MaTepHaia

[Tpupona xuMmHueckod cBa3u. KoBaneHTHas cBa3b. HemonspHad v nondpHas. MoHHas CBA3b,
Katuonst u  anuonbl.  Metannudeckas cBasb.  BopoponHas ¢Ba3b. B3auMocBs3b
KPUCTALTMYECKUX PELIETOK BELIECTB ¢ PA3AU4HbIMH TMITAMM XMMMUYECKOH CBA3U.

/lemoucTpanns

(J0Opa3Lbl BEWECTB U MAaTEPHANIOB ¢ PA3THYHBIMH TUHITAMH XUMUYECKOH CBA3M.
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2.14.
Bona. PacTeopbl.

Conepxanue y1¢6H0ro MaTepHana

Bona B npupone, ObITy, TeXHUKE U Ha POH3BOACTBE. PH3HYECKHE U XHMHYECKHE CBOIICTBA
BOZIbI. 3arpsA3HUTETH BOABI H cnocoObl ounceTkH, JKecTkast Boia U ee ymsiruenue. OnpecHeHue
BOAbl. ArperaTHple COCTOSIHUA BOJbL U €€ NePEXOabl U3 OAHOIC arperaTHoro COCTOAHUS B
npyroe.

PacTBOpeHHE TBepABIX BEILECTB W ra3oB. 3aBUCHMOCTb PacTBOPUMOCTH TBEPIBIX BELIECTB U
razoB OT TeMIepaTypel. MaccoBas 1015 BELIECTBA B PACTBOPE Kak CrIoco0 BHIPAXKEHHS COCTABY)
pacTsopa.

HemoHcTpauus
Pu3zHUeCKUe CBONCTBA BOABI. MOBEPXHOCTHOE HATSDKEHHE, CMAuHBaHUE.

2141,
XUMHYECKHE PEAKLIHH.

Conepxanue y1¢6H0ro MaTepHaia

[NonsaTHe 0 XuMHYeCKOH peakuun. TUnbl XUMHUYeCKHX peakiuil. CkopocTb peakuun 1 GakTopsl,
OT KOTOpPbIX OHA 3aBUCHT. Tennosoii 3pdexT xumnueckoi peakunu. XuMHYECKOE PABHOBECHE
1 cN0co0bl €10 CMELIEeHHSI.

emoHcTpanms
XHUMHYECKHE PEaKUHH C BbIASTCHHEM TeILUIOThL.
O0paTUMOCTb XMMHUYECKHX PEAKLIMIA.

MpakTHyeckoe 3anarue Nel
3aBUCHMOCTh CKOPOCTH XHMHYECKOH peakuud oT p<l3jmuunbix ¢akTopos (TemmepaTypbl,
KOHLEHTPAUHH BEleCTB, eHCTBHA KATAIU3ATOPOB).

2.15.
Knaccudukars
HEOPTaHWYECKHX

COEAMHEHHH M MX CBOKCTBA.

Conepxanne yueGHOTO MATEPHANA

OxcUABl, KWCIOTBI, OCHOBaHWSA, conv. XHMHYECKHE CBOHCTBA OCHOBHBIX  KJTACCOB
HEOPraHH4eCKUX COCAHHEHUI B CBETE TEOPUU 3EeKTponuTHueckol auccounaumu. Ilonstue o
ruaponuse conei. Cpena BOMHBIX PACTBOPOB COJNEH. KHCIAfA, HEHUTpasNbHAfA, INENOYHas,
Bopoponueii nokazarens pH pacrsopa.

lMpakTHueckoe 3anaTunaNe2
Peakumy oOMeHa B BOJHBIX PACTBOPAX NIEKTPOJIHTOB,
Onpenenenune pH pacreopa coneii.

2.1.5.1
Metannm. Hemerannnl.

Conepxanne yueGHOTO MATEPHANA

Oowre puznueckie W XMMHUYeCKHe CBOHCTBA METANNOB, OOYCNOBNIEHHBIE CTPOSHHEM aTOMOB U
KPHCTAJUIOB W TIONOKEHHWEM METaNIOB B ANICKTPOXHMHUYSCKOM psiy HanpsxeHwui. Ooimme
crocoObl nonyueHust metanos. Crnasel: depHbie U useTHbie. Koppo3us metannos u cnocodbl
3AIUUTHI OT Hee.

Hemerannul, 0611.[39 XapakTCPHCTHKA TABHBIX TIOATDYTIT HEMCTAIINOB Ha MPUMEPC
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raaoredoB. OKHCANTENLHO-BOCCTAHOBHTENLHbLIE CBOHCTBA HEMETANIOB,

BaskHeluue COeAHHEHNSI METALIOB U HEMETANIOB B NPUPOAE M XO3HCTBEHHON NEATENbHOCTH 2
4ENOBEKA. 3alMTA OKPYIKAKOLLEH Cpeabl OT 3arpsa3HeHUs TAKENbIMM METANaAMU,
COCAHHEHUAMH a30Ta, CEpPbI, YIIIEpoaa.
JleMoHCTpALHH:
BiaumoaeiicTBie MeTaJIOB ¢ HeMeTaJLTaMH (LIMHKA C CepOoH, «aNIIOMUHUA ¢ HOI0M),
PAcTBOPaMU KUCAOT U LIENOUEH.
[‘openue MeTannos (LMHKA, Kene3a, Mariua) B KUCA0poae.
B3anMOIeiicTBHE a30THOH H KOHUEHTPHPOBAHHOH CEPHOH KHCJIOT C MEABIO.
BOoCCTaHOBHTETIbHBIE CBOHCTBA METAJIJIOB,
XMMHYECKHE CBOHCTBA COEMHEHUI METAIIOB,
3aluTa OKpy KaLEei Cpeabl OT 3arps3HEHHS TKENbIMU METAIAMH, COEAMHEHUAMU A30Ta,
Cepbl, yriepoaa.
IIpakTuueckoe 3auaTua Ned _
B3aumoneiicTeue METANN0B C paCTBOPAMH KHUCAOT M CONEH. I
Tema 2.2 Opranuyeckas xumus 20
2.2.1. Conep:ranne yuedHOro marepuana
OQCHOBHBIE TOHATHS
OPTraHHYECKOl XHMHH H [Tonatue uzomepuu. Buapl uzoMepuu: CTpykTypHad (YrIepoaHOro CKeneTa, nojaoKeHus X
TeopHst CTPOEHHS KpaTHOH CBA3M HIW GYHKUMOHANBHON TPYIILI), MpOcTpaHcTBeHHas. MHoroobpaste
OPraHM4ecKuX CoemuHenuii [PPTaHIECKUX COEHHCHWH,
Comep:ranne yueHHOro MATEPHAIA
222, [IpenenbHbie U HenpeneabHbie Yrinesoaoponbl. CTpoeHue yrieBoiopoaos, XapaKTEpHbIe
YrneBonopons! XUMUYECKHE CBONCTBA yriieBoAopoAos. IlpeacraBurenu yrneBoaopoaAOB; METaH, STHJICH, 4
ateTHneH, Oenzon. [IpuMeHeHNe YraeBoaopOoa0OB B OPraHHUueCKOM CHHTe3e. Peakuus
NONIMMEPU3ALIMH.
HedTs, ras, KaMeHHBbIH yroab - NPUPOAHBIE HCTOUYHHUKH YLJIEBOAOPOIOB. 2
/lemoHcTpaunu:
[TonyueHue 3THAEHA U €T0 B3aUMOZIeiCTBHE ¢ paCTBOPOM TIepMaHTraHaTa Kallid, OpoMHOH
BOJOH.
223, Conep:ranne yueOHOro MaTepHana




Kucnoponconep:kawune
OpraHHYECKHE COSIHHEHUS

CnupTbl, KAPOOHOBBIE KUCAOTHI M CAOKHbIE 3PUPbL. UX CTPOSHUE M XAPAKTEPHDBIE XHMHYECKUE
cBoiicTBa. IlpencTaBUTENN KHUCIIOPOACOASP KALIUX OPraHHYeCKUX COSAWHEHUI: METHJIOBBIH H
STUMOBBIM CIHPTEI, [IHLEPHH, YKCYCHasd KHCAoTa. Mblla kKak COMM BbICHIMX KapOOHOBBIX
KkucnoT. JKupbl kak caoikHbie SPupbl.

Y TNeBOJB, MIHKO34, Kpaxmall, Henao3a.

JleMOHCTpAIIHH;
KauecTBeHHast peakL{Hsl Ha TJIHLIEPHH,

[IpakTuueckoe 3auaTuaNed
XMMHYECKHE CBOHCTBA YKCYCHOH KHCAOTHI, B3aMMOACHCTBHE ¢ MHAMKATOPAMM, METANIAMH
(Mg), ¢ ocHoBanuamu (Cn{OH)2) n ocHoBHBME okcuaamu (CnQ),

224
AsoTconepskanine

OpraHU4eCKHUe COCAHMHEHHA.

Cogepxanne yueGHOro MaTepHaIa

AMHHbI, AMMHOKMCNOThL, Oenku. CtpoeHne v Ouonornyeckan PyHkuua 0enkos. XMMUHECKNE
cBoiicTBa OeNKoB. [ eHeTHYECKas CBSA3b MEKAY KJTACCAMHU OPTaHHYECKHX COSMUHEHHH,

/lemMoHCTpALHH:
[lBeTHBIE peakiii OEJTKOB.

[MpakTu4yeckoe sanaTs NeS
OGparuMas W HeoOpaTHMas eHaTyparns OeNKOB,

225,
IInacTmaccel U BONOKHA.

Conep:ranne yueHHOro MaTepuana

[TonsaTHe O mnacTMaccax. TepMONIacTHYHBICE W TepMOpeakTHBHEIC MoauMepbl. OTAeNbHbIC
MPEACTABUTETH CHHTETHUECKHUX W HCKYCCTBEHHBIX TTOJIHMEPOB:

(benonoGopManbaerHaHbIe CMOBI, TOMMBUHUIXIOPH, Te(IOH, IEILTY IOMI,

[ToHaTHE O XUMHYECKMX BOMOKHAX. HaTypanbHbie, CHHTETHUECCKHE H HCKYCCTBEHHbIE BOMOKHA,
OTaenvHbIe TIPEACTABHTENH XUMHYECKHX BOJNIOKOH. alleTaTHoe (TpHaueTaTHBIH IWenk) H
BHCKO3HOE BOJIOKHA, BHHUIIXJIOPUAHBIE (XIOPUH), TTONHHUTPUIbHBIE {HHTPOH ), MOTHAMHIHbBIE
(kanpon, Heilnon), nonusdupHeie {1aBcan).

/lemoHcTpanns
PaznuuHbie BUABI NIACTMACC U BOJTOKOH.




[IpakTHueckue 3aHATHANG

Onpenenenue pa3auyHbIX BUAOB XMMUYECKUX BOIOKOH. 1
(O3HAKOMIIEHHE ¢ CHHTETUYECKHMH W HCKYCCTBEHHBIMU MOJIMMEPAMH,
Tema 2.3 XuMuA U 3KM3Hb 4
2.3 1. Xumus n opranusm  [Coaepikanue y1edHOro MaTepHAIA
YeJIoBeKa
XHMHUYECKHE 3JIEMEHTBl B OpraHu3Me vefsoseka. QpraHnveckue U HeOpraHH4YeckHle BEeLeCTBa.
OCHOBHBIE KH3ZHEHHO HeOOXOJWMEBIE COeAUHeHHUA: OeNKM, YTJIEBOABL, SKHUPHI, BUTAMUHLI 2
Y rnesoabl — rinaBHbld MCTOYHUK SHEPrUK Opranusma. Ponb skupoB B opranusme. XonecTepux
W €ro poib B 310POBbE 4EN0BEKA.
MuHepanbHBIE BelleCTBA B MPOAYKTAX THUTaHHsA, muuiepble nodapku. COamaHcHpoBaHHOE
MUTaHHE,
2.3.2. Conep:ranue y4eOHOro maTepHana
Xumus B ObITy —
Bona. Kauectso Boapl. Mowowue n unctammne cpeactea. Ilpasuna Gesonacuoi paboTsl co
cpeacTBaMu ObITOBON XMMHM. 2
Pazgen 3. 39
BUHOJOI'Hs
Tema 3.1 Comep:canne yueGHOTe MATEPHATA
buonorua — copokynnocts PKuBasi npupona kak oObekT usydeHus Ouonorun. MeTofbl HCCNeAOBAHUA JKUBOIH MTPUPOIIbL B
HayK O JKUBOH Npupoae.  [Ouonoruu. QnpenencHue xKu3Hy (¢ MPUBIEHCHHEM MATEPHANA U3 PA3ACHOB (PUIHMKH M XMMIM). 2

MeToasl HAYYHOTO
NO3HAHUA B OUONMOTHH.

YDOBHH OPTaHH3aLIHH KHZHH,

TemoncTpanHm

Y pOBHH OpTaHU3ALHN KHIHH,
MeTonbl MO3HAHMUS KHUBOI NPUPOADL.

Tema 3.2 Knerka.

Coaepxanue yuefHOTO MATEpPHANA




Hctopus usyuenua knetku. OCHOBHbIE NOAOKEHUA KNeTOYHOH Teopud. Knetka - cTpykTypHo-
(dbyHKUHOHAaNbHAs (3/ieMeHTapHaA) eauHuua kusHU. CTpoenue knerku. [lpokapuorel u

FYKAPHOTBL — HH3IIHWE M BBLICIIWE KJASTOWHBIE OpraHu3mbl. (OCHOBHBIE CTPYKTYPHBIS
KOMNOHEHTbI KAeTkW 3ykapuot. lloepxHocTHbiii  annapar. CxeMaTM4HOE ONUCAHME
HKUAKOCTHO-MO3AMYHON MOAENH KIeTodHbIX memOpan. llutonnazma — BHyTpeHHsas cpena

KJeTKH, opraHouawel (opraHemnel). Knerounoe sgpo. @yHKUMS sAnpa:  XpaHeHUE,
BOCIPOM3BEICHHE W [epeAava HaCHeACTBEHHOH WH(QOPMAUUH, PEryiasius XUMUYECKOH
AKTUBHOCTH KaeTKU. CTPYKTYpa n GyHKUMH XPOMOCOM. AyTOCOMbI M MOJOBbIE XPOMOCOMBL.
MaTepuanbHOe €AMHCTBO OKPYIKAKWIEro MHPA M XUMMYECKUH COCTAB JKHMBbBIX OPraHW3MOB,
Buonoruvyeckoe 3HaueHHe XWMHUYECKHX 3JeMeHTOB. HeopraHuueckwe BelecTBa B COCTaBe
kneTkH, Posme BOABI Kak pacTBOPUTENS M OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH Cpenbl
opranusmoB. Heopranuueckue uoHbl Yrnesoabt u aunuabl B knerke. CTpykTypa u
Ouonornuecke QyHKkuuMu OEnKoB. AMHHOKHCIOTHI — MOHOMEpbl OenkoB. CTpoeHune
HYKJICOTHAOB U CTpykTypa nonmuHykneotuaHelx uenedt JAHK u PHK, AT® Heknerounoe
CTPOEHHE, KH3HCHHBIH LMK U €r¢ 3aBHCHMOCTb OT KIeTOWHBIX ¢opM kuzuu. Bupycber —
Bo30yauTenn  MHpeKuuoHHbix  3abonepaHui, noHaTHe 00  OHKOBUpycax. Bupyc
MMy Honeuuuta venoseka (BHY). Ilpodunakruka BUY-undexkuun,

JdemMoncTpanHH

CtpoeHne MoneKy bl Oenka.

Crpoenne monexynpl JJHK.

CTpoeHMe KNeTKH.

CTpoeHHe KIETOK MPOKApPHOT U SYKapHOT.
CTpoeHne BHpyCa

[MpakTuueckoe 3ansatue 1. HabnmoaeHune KneTok pacTeHUil U )KHBOTHBIX MO MMKPOCKOIIOM Ha
TOTOBEIX MHKpoOTpeniapatax W Wx omnucanue. CpaBHeHHe CTPOEHHs KJIeTOK pacTeHWH |
JKHBOTHBIX.

Tema: 3.3
OOMeH BELLECTB U
MPEBPALLEHHE JHEPTUH B
knetke. JKU3HeHHBIA HAKT

Conmepranue y4e0HOTo MATEPHAIA

[MnacTraeckuii U aHepreTHdecknii obmer. Ctpoenne U pyHkuMH xpomocom. JIHK — Hocurens
HacneacTeeHHOH nHpopMatini, Penmukauma JIHK. Ien. I'enerruecknii koa. BuocunTes Genka.

KNETKH. lMpaxTinueckoe 3anaThe 2, CpaBHEHHE CTPOEHHS KIIETOK PACTEHHIT H AKHBOTHBIX.
Tema 3.4. Conepranue y4e0HOTo MATEPHAIA
Opranuzm.

Opranusm — enuHoe uenoe. MHuorooOpasue opranusmos. OOMeH BEWECTBOM W SHEprUed ¢
OKpykatoeH cpemoil kak  HeoOXOAHMMOe VYCIOBHE CYUISCTBOBAHHWS KMBBIX CHCTEM.

CnocobHocTb K CaMOBOCNPOHU3IBCACHHKY — OJAHA U3 OCHOBHBIX 0cO0EHHOCTEN KHBbIX
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opraHu3mos. JleneHue KneTku — OCHOBA POCTA, Pa3BUTHS M PA3MHOKEHWSA OPraHu3MOB.
becnonoe pasmuokenwe. [Tonoeoil npoliecc u moyioBoe pazMHokeHHe. OTIOAOTBOPEHHE, €TO
Ouonoruveckoe 3HaveHwe, [louaTHe 00 UHAWBHAYANBLHOM (OHTOreHe3), SMOPHOHANIBHOM
(3mMOprorenes) n nOCTIMOPUOHANLHOM Pa3BUTHH. MHAMBUAYANbHOE PA3BUTHE YENOBEKA H €r0
BO3MOIKHbIE Hapywenua OO0wue npeacrasiaeHus O HACAEACTBEHHOCTHM W M3MEHYMBOCTH.
['eneTuveckasl TEPMHUHONIOTHA W CHMBOJIMKA. 3aKOHOMEPHOCTH Hacnenosanusa. Hacnenosanwe
NMpU3HAKOB y uenoBeka. [lonoseie xpomocombl. (ClLENNEHHOE ¢ TOJOM  HACJEAOBAHUE.
Hacneacreennbie 0Oone3sHn 4enoBeka, HX npudvHbl W npodunakruka. COBpPEMEHHbIE
npeacTaBaeHUsT O reHe M reHome. | eHeTU4eCKHe 3aKOHOMEPHOCTH  H3MEHYHBOCTH.
Knaccuduraus ¢popm HaMeHUUBOCTH, BimsiHue MyTareHoB Ha opraHu3m uenoseka. [lpenmer,
3afaul M MeTOABl ceNiekuuu. ['eHeTHYeckHe 3aKOHOMEPHOCTH celekuuu. Yuenue H. W
BaBunoga © ueHTpPax MHOrooOpa3sua MW NOPOUCXOKACHUA  KYJLTYPHbIX — PACTEHHI.
buotexHonorua, ee AOCTHIKEHNA, NEPCNEKTHBLI PA3BHTHS.

MemoucTpauHu

(OOMEH BEECTB M NPEBPALLEHHS IHEPTHUU B KIETKE.

JleneHye KIeTKH (MHTO3, MeH03).

Cnoco0b1 0ecnonoro pa3MHoKEeHUs.

Onn1oaoTBOpEHUE ¥ PACTEHHUI W JKUBOTHbIX.

HuausHayanbHOE pa3BUTHE OPraHU3Ma.

HacnencreenHblie Oofe3HN YesloBeka.

BiusaHue ankoronusma, HAPKOMaHUM, Ky PEeHU HA HACAENCTBEHHOCTD.
MyTanuu.

MoandrkauHoHHaT H3MEHUYHBOCTb.

LleHTpBl MHOTOOOPA3 WS W TTPOHCXOXKIEHHUA KYBETYPHBIX PACTEHHI.
Hckyccreennblii oToOp.

Hccnenosanua B 061acTH OMOTEXHONOTHH,

"pamuqeucoe 3aHaTHe 3. PemeHue ANEMEHTAPHBIX TCHETHYCCKUX 3ada4.

IIpakTHyeckoe 3anaTHe 4. AHANU3 U OIEHKA ATHUYECKHUX ACMEKTOB PA3BMTHA HEKOTOPBIX
UCCaenOBaHM B OMOTEXHONOMUH.

Tema: 3.5, Conep:ranne yueOfHOr0 MATEPHATIA
HupgusuayansHoe pa3suTie [DOMOpHOHANEHBIH  Tanm  oHTOoreHe3a. (CHOBHBIE CTaaHK  3IMOPHOHANILHOTO  Pa3BHTHS.
OPraHU3MOB. Opranorenes. [ToctamMbproHansHoe pazBuTHe. CXOACTBO 3apoabIlIeli NpecTaBUTENeH Pa3HbBIX
IPYNI NO3BOHOYHLIX KaK CBUAETENBCTBO X 3BOMOUHOHHOTO poacTsa. I IpuuuHbl HApy LIeHHI B
Pa3BUTHH OPraHU3IMOB.
Tema 3.6, ConepxaHnne yuedHoro MatepHaa
B, DBONIIOLHOHHAS TEOPHA H €€ POk B POPMUPOBAHWH COBPEMEHHOH €CTECTBEHHO HAYYHOH




KapTuHbl Mupa. Bua, ero kputepuu. [Tonynauusa kak CTpyKTYpHAs €AHHHLA BUAA H 3BOIIOLUH.
CunteTnueckast eopusi 3somonn (CT2). JlBrkymue cHitel 3BOMIOLUH B cooTBeTcTBHH ¢ CTI,
PesynbraTel 3Bomouny. CoxpaHeHHe MHOrooOpa3Husa BUAOB Kak OCHOBA YCTOHYHBOTO Pa3BHTHA
Ouocdepsl. IIpuunHbl BoiMUpaHus Buaoe. buonornmueckuii nporpecc u OHONOrHYECKUH
perpecc. I'MnoTe3bl NPOUCXOKACHUS KU3HH. YCIOKHEHHE JKUBbIX OPraHu3MOB HA 3€MIE B
npoLecce 3BONMIOLMH. AHTPOINOreHe3 M ero 3aKkOHOMepHOCTH. JlokazaTenbcTBa pOACTBa
HeJIOBEKA € MJIEKONHWTAIOIIMMU JKHBOTHBIMU, JKOJIOTHHECKHe (DaKTOPbl aHTPOIOreHesa:
YCNOJKHEHHE MONYISUMOHHON CTPYKTYPbl BUAA, W3rOTOBAEHUE OPYAMil TPyna, MEpPexon oOT
PACTUTENLHOrO K CMELIAHHOMY TUNY NUTAHUA, MCNOAb30BaHue orua. llosBaenue
MBICTIHTEJIEHOH AESTETBHOCTH U YJlgHopa3ienbHoi pevn. [IpoucxoxIgHHe YeIOBEUECKUX Pac.

JleMOHCTpAIIHH;

Kpurepnn BHAa.

[lonynsauua — CTPYKTYpHasi €AHHWLA BUAA, €AWHHLA 3BOTIOLHH.
JIB1oKY LLIME CUNbL 3BOMOLMH.

B03HMKHOBEHHE U MHOrOOOpasHe NPUCNOCOONEHUH Y OPraHU3MOB.
Penkue u Hcuesarouiue BUabI.

JIB1oKY LLIME CUIbI AHTPONMOreHesa.

[ 1pOHCXOKACHHE YE€JIOBEKA U YeJIOBEUECKHX pac.

IMpaktuueckoe 3aunaThe 5. Onucanie ocobei Bruaa o MOpdoIOrHUECKOMY KPHTEPHED,

=J

Hpamnqecmoe 3aHATHE 6. AHAM3 U OLIEHKA PA3NHYHbIX THIOTC3 MPOHCXOKACHHUA XKH3HH.

1,2

Tema: 3.7.
MukpoaBonoura 1
MaKPOIBOJIGLIHSA.

Comep:ranne yueHHOro MaTEpHAIA

CoxpaHeHue OHONOTHYECKOT0 MHOroo0pasus Kak OCHOBA yCTOHUMBOCTH Ouocdepbr
NpOTPecCHBHOTO ee pa3BHUTHA. TlpuunHbel BeIMUpaHus BUAOB. (OCHOBHBIC HaTpaBlieHHS
IBOMIOLIMOHHONO Tiporpecca. bruonoruueckuii mporpecc W Onomornueckinii perpecc. Konuernms
BrAa, ero kputepuu. [lonynaius — cTpyKTypHaA eAMHHUA BUAA U 3BOMOLHH. J[BIOKY Me CUITBI
ypomound.  CuHteTudeckas  Teopust  sposouud.  Mukpossomouua.  CoBpeMeHHbIe
npencTasneHns o Buaoobpazoeanui (C.C. Hetsepukos, M. U Wmansrayzen). MakposBooLns.
/lokazaTenbCTBa SBOJTOLHH,

HI)EIKTH‘[ECKOE 3aHATHE 7. AHANMM3 U OLIEHKA PAa3NHYHbIX THOOTC3 MPOHCXOMKOCHHA YCIOBCKA.

Tema 3.8. DKOCHCTEMEI

CopaepskaHne yuedHOro MaTepHaa




IIpeamer U 3ama4uM SKONOTHH, y4YeHHE 00 DKONOTHYECKUX (pakTopax, YUeHHEe O COODLIecTBax
OpPraHu3MoB, yueHue o OHocdepe. Dkonoruveckre GpakTopel, 0COOEHHOCTH UX BO3AEHCTBHS.
Jxoaoruyeckan xapakrepucruxa suaa. Iouatue od 3xonoruyecknx cucremax. llenn nuranus,|
Tpoduueckue yposuu. buoreoueHos kak skocucrema. buoueHos u GHOTON KAK KOMIOHEHTb
OuoreoueHosa. buochepa — rnodanbHas sxocucreMa. Yuenue B. M. Bepuaackoro o duocdepe.
Ponb xuBbIX opraHu3moB B Onochepe. buomacca. bruonoruyeckuil kpyroBopoT (Ha NpuMepe]
Kpyropopora yrnepoaa). OCHOBHbIE HAmMpapneHus BO3ACHCTBHA 4enoBeka Ha OGuocdepy.
Tpanchopmalns €CTECTBEHHbIX HKONOru4eckux cucrem. OcoleHHOCTU  arpo3KOCHCTEM
{arpoLUeHO30B).

JeMoHCTpAIAN;

DKONOrHYeckHe GakTOPbl H HX BJIUAHUE HA OPTaHU3MBI,

Me:KBHAOBbIE OTHOWEHUA: NAPASUTH3M, XHIIHUYECTBO, KOHKYPEHLIMS, CUMOMO3.
S pycHOCTb PACTUTENBHOTO COOOILECTBA.

Kpyrosopor yriepoaa B buocgepe.

3anmoBeAHUKH W 3akazHUkn Poccuu.

MpakTuueckoe zauaTue 8. CocraBieHue cXeM mNepenauH BEIECTB W 3HEPrUM (Lenei
MTHTAHHA).

IIpakTuyeckoe 3anatve 9. CpaBHUTENbHAS XAPAKTEPUCTMKA NPHPOJHbIX DKOCHCTEM H
ACPOIKOCHCTEM CBOEH MECTHOCTH,

IpakTHaeckoe 3auaTHe 10. PeuieHre 5Kon0rMuYecKHx 3ama4.

IIpakTuueckoe 3anaTne 11. AHanu3 W oueHKa MOCNencTBU COOCTBEHHOH NEATENbHOCTH B
OKpYKAKLIEH cpenie, TTO0ANBHBIX 3KONOTHYECKHX MPoOIeM W MyTeH MX peLeHmHs.

Tema: 3.9 Yuenne B. U,
Bepuanckoro o 6uocdepe.

Yaenne B U.Bepraackoro o ouocdepe. Posb kUBbIX opraHu3zMoB B Onocdepe. Buomacca.
KpyrosopoT BaxkHeHWIHX OWOTEHHBLIX 3IEMEHTOB (HAa TIpUMepe yrieposa, as3ota W Ap.) B
ouochepe. Hamenenua B Guochepe. IlocnencTeus nearensHOCTH 4eNOBEKA B OKPYIKAKOMEH
cpene. Bo3aeicTBHe MPOU3BOACTBEHHOH AEATENbHOCTH HA OKPYIKAKMYK cpeny B obnactu

cBoel Ovavuielr npodeccri. I'obanbHeBle 3KONOTHUECKHE MPOONEMbI H ITYTH WX PEIIeHHS.

TpomMexyTounan arrecTanna popme AP QepeHUHPOBAHHOIC 3AYMETA

HTOT O

117

1. - O3HaKOMUTENBHLIN (Y3HABaHHE paHee H3YUEHHBIX OOBEKTOB, CBOICTB),
2. - penponYKTHBHBIH (BBIMOMHEHHE AEITEILHOCTH MO 00pa3Ly, HHCTPYKLIMH HITH TIO Py KOBOACTBOM)
3. - mpoayKTHBHLIH (IAHUPOBAHUE U CAMOCTOATENBHOE BbIMIOJAHEHUE NEATENbHOCTH, PELIeHHe NPOOIeMHbIX 337144 )
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3. YCJIOBHUSA PEAJIM3AIINU ITIPOTPAMMBI YUEBHON TUCIUILINHEI

3.1. TpeGoBaHHS K MHHHMA/IBHOMY MAaTEPHAILHO-TEXHHYECKOMY 00eCIeYeHH 0
B coctaB yueSHO-METOIHUECKOTO U MATEPUATIBHO-TEXHHUECKOro 00eCneueHUs
nporpaMmel yuebHOH TUCHUIIMHBI « ECTECTBO3HAHUEY, BXOIST:
MHOTO(YHKIHOHAIBHBIA KOMIIEKC IIPETIOIABATEIA;

HATISOHBIC MOCOOHS (KOMILIEKTH! YUeOHBIX TaONUL, IJIAKaTOB, MOPTPETE
BBUIAROIINXCS YUYSHBIX B O0JACTH €CTECTBO3HAHUS U T. 1. ),
MH(POPMALHOHHO-KOMMYHUKAUHOHHBIE CPEACTRA;

3KPaHHO-3BYKOBBIE MOCOOHSA;

KOMIUIEKT JIEKTPOCHAOKEHHA KaDMHETOB,

TEXHHYECKUE CPeaCcTBa O0YUEHNUS,

JEMOHCTPALHOHHOE 000pyA0BaHUE (00IIEro Ha3HAYSHHS U TEMATHYECKUE HAOOPEL ),
nabopatopHoe 00opyaoBaHHEe (00IIEro HA3HAYCHU H TeMAaTUYeCKHE HAbOPEL, B TOM
YKCJIE JJ151 TOCTAHOBKH JEMOHCTPALIHOHHOTO U YUEHUYECKOTO 3KCIEPUMEHTA,
PEAKTHBEI),

CTAaTUYECKUE, THHAMHYECKUE, IEMOHCTPAIIMOHHBIE U Pa3AaTOUHbIE MOJEITH, BKIIFOUAs
HATYPaIbHBIC OOBEKTHI;

BCIIOMOTATENbHOE 0O0OPYI0BAHUE,

KOMILJIEKT TEXHHYECKOH JOKYMEHTAUMHU, B TOM YHCIIE TIACIIOPTa HA CPEACTRA
OOyUEHHS, HHCTPYKLUUH [0 UX UCIIOIB30BAHUIO U TEXHUKE OE€30MaCHOCTH,
OuOMHOTEUHBIN (OHA,

3.2. HudopmannonHoe odecneveHne o0y4eHust
Ilepeuens y4eOHbIX wuH3gaHui, HTEpHET-pECYpPCoOB, IONMOJIHHTEIbHO

JIHTEPATYPbI
Jlureparypa
1. Oprannveckas xumus: y4eOHuk it CI10/ U.U. T'panbepr, HJLHam- 8¢
u3a.-M:  HsmarenpctBo IOpaiit, 2017-608c.- Cepus : Ilpodeccuonanpaoe

oOpasosanue. Pesxxum noctyna: https://urait.ru

2. Obwas xumus. B 21. Tom 1: yuebuuk ang CIIO/ HIJL ['muuka: mox pen.
A B.ITonkosa. A.B. badakosa,- 20-¢ u3z., nepepad. u aon. - M: Usnatensctso KOpaitT.
2017.- 353c.: (4) ¢. uB .. B - Cepus: npodecCHOHAIBEHOE 00pasopaHue. Pesxum
noctyna: https://urait.ru

3. Obwas xumus. B 21. Tom 2: yuebuuk ang CIIO/ HIJL ['muuka: mox pen.
A.B.Tlonkoea. A.B. babakoga.- 20-¢ u3z., nepepad. u gon. - M: MUzgarennero KOpaiir.
2017,- 379¢.: (4) c. 1B .pxA. BKI. - Cepust: npodeccuoHATEHOE 00pazoBaHue. PeximM
noctyna: https://urait.ru
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4. XAPAKTEPUCTHKA OCHOBHBIX BHJIOB YUEBHOI1
AEATEJIBHOCTHU OBYYAIOIUXCHA

Coaep:kaHue
00y4eHHs1

XapakTepHCTHKA OCHOBHBIX BHIOB JeATE/JIbHOCTH
oOydarwmmxcs (Ha YpoBHe Y4e0HOI 1eATe/IbHOCTH)

DOUZUKA

Brenenne.

PazButne cnioco0HOCTEH ACHO W TOYHO M3JIATaThb CBOU MEICIIH,
TOTUHECKH O0OCHOBBIBATH CBOK) TOUKY 3PEHUS, BOCIIPUHUMATh U
AHATM3HPOBATE MHEHHS COOCCEOHMKOB, MpHU3HABAs IIPaBO
APYroro 4eaoBeka Ha

HHOe MHEHHE. [IpuBenecHHE NPUMEPOB BIUSHUA OTKPHITUR B
(bU3MKe HA TPOrpece B TEXHUKE U TEXHOJOTUY MTPOU3BOICTBA.

MEXAHHKA

KunHemaTuxka.

O3HAKOMJICHME CO CHOCOOAMHM  ONMMCAHHMS  MEXaHUYECKOTO
NBHKEHYA, OCHOBHOM 3a1aveil MeXaHuku. M3yueHHe OCHOBHBIX
(pU3MUECKUX BEMHYUH KUHEMATUKU. TICPEMELIEHHs, CKOPOCTH,
YCKOPEHMUSL.

HabmooeHue OTHOCHTEIBHOCTH MEXaHMUYECKOro IBHIKCHUA.
DopMyTHPOBAHHE 3aKOHa CIOKEHUSA CKOPOCTEIA.
Hccnenosanne PABHOYCKOPEHHOIO PSIMOIVMHEHHOT O
OBMJKEHHA (HAa TMpUMEpe CBOOOJHOTO MAACHHS TeI) H
PABHOMEPHOIO [BIDKEHUS Tejda MO OKPYXKHOCTU. [loHHMaHuE
CMBIC/IA OCHOBHBIX (PM3MUCCKUX BEIMYHMH, XaPaKTePH3YIOLINX
PABHOMEPHOE JIBHIKEHUE TENA 10 OKPYIKHOCTH,

/[MHAMHKA.

[loHumanue cMbIcIa Takux (QU3UUESCKHX MOJENCH, Kak
MaTepuanbHas TOUKA, HHEPUUATEHAS CHCTEMA OTCUETA.
M3MepeHne Macchl Tejla pa3IMUHBIMH crnocodaMu. M3mepenune
CHIJI B3aMMOJCHCTBUA Te/. BRIYUCICHNE 3HAYEHUS YCKOPEHUS TEN
[0 M3BECTHBIM 3HAYCHUAM OEHCTBYKOIUMX CHWI M MAace Tedl.
YMEHHE pasiuyaTh CUIY TSKECTH M Bec Tena. OOBICHEHUE U
[IPUBEACHHE MPUMEPOB SABIECHUS HEBECOMOCTU. [IpUMEHEeHUE
OCHOBHBIX MOHATUIH, GOPMYJT H 3aKOHOB AMHAMUKH K PELICHHEO
3a1a4.

3aKOHBI
COXPaHECHHA B
MEXAHUKE.

OOBsACHEHHE PEAaKTHMBHOIO JBHXKCHHMS HAa OCHOBE 3aKOHA
COXPAaHEHHUA HMIyJbCca. [IpuMeHeHHME 3aKOHA COXPAHEHUS
MMITYIbCA JUTSl BBIYMCICHUSI UBMEHEHUH CKOPOCTEH Tea mpu ux
B3AMMOACHCTBUAX. BbluncieHue padoTel CHJI U M3MCHEHHMS
KUHETUYECKON SHEPTUU TENA.

BEIYMCIICHUE TTOTCHUMAIBHON DHEPruy TeJl B IPABUTALUOHHOM
OJIE.
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OCHOBBI MOJIEKYJIAPHOI ®N3UKU U TEPMOINHAMUKH

Monekyigpaat
huznka.
TepMoarHaAMHUKA.

DOopMyIMPOBAHHE  OCHOBHBIX  ITOJIOOKCHHME — MOJICKYJISPHO
KUHETUYECKOU TeOPUH, BHIMOMHEHHE 3KCMIEPUMEHTOB, CNYSKAIIKX
000CHOBAHHEM MOJICKYJISIPHO-KHHE THUECKOH TECOPHH.
HalmoneHne OpOYHOBCKOTO JBUKEHUS U sABICHUS Au(pPy3ui.
OnpeneneHue napaMeTpoB BEUIECTBA B ra3000pasHOM COCTOSIHUU
HA OCHOBAHMM YPaBHCHHA COCTOSHHMA HICAIHHOIO Tasa.
[IpencTapieHre B BHAE Ipaduka H3IOXOPHOro, H300apHOro H
H30TEPMHUYECKOTO MPOLECCOB. BrruncineHue CpeOHeiH
KAHETUYECKOW DJHEPrUM TEIUIOBOIQ JBUKEHUS MOJEKYN MO
M3BECTHOH TeMIIepaType BelIecTBA. M3MepeHHE BIIAKHOCTH
BO3QyXa.

DOKCMEPUMEHTATBHOS  HCCICOOBAHME  TCIUIOBEIX — CBOMCTB
BEIIECTBA. PacueT KOAUYECTBA TEIUIOTHI, HEQOOXOIUMOQIQ s
OCYLIECTBICHHA IIPOLECca MPEBPALICHUA BEIISCTBA U3 OJHOTO
ATPEraTHOTO  COCTOSHUS B japyroe. Pacuer uW3MeHeHHsA
BHYTPECHHEH SHEPruM Tejl, padOThl M IEPEeJAHHOTO KOJIMYSCTBA
TEMJOTH HA OCHOBAHMU TIEPBOTQO 3aKOHA TEPMOIMHAMHUKH.
OObACHEHHE TPUHIUNOB ISHCTBUS TEMIOBBIX MAIIIUH,

OCHOBBI 2JIEKTPOITUHAMHUKH

DNIEKTPOCTATHKA.

BeluHCAeHHE CHA B3aUMOACHCTBUS TOYEUYHBIX EKTPUUYECKUX
3apAN0B.  BBIYHCICHHE  HAUPKCHHOCTH W MOTEHLHAA
AIEKTPHUECKOrO MOl OHOTO U HECKOJIBKUX TOUEYHBIX 3aps/i0B.
M3MepeHre pasHOCTH NOTEHUWAIOB. lIpuUBEAeHHE MPUMEPOB
MTPOBOJHUKOB, MU3NEKTPUKOB W KOHAEHCATOPOB. HalmroacHue
ABJICHUA  OJIEKTPOCTATUYECKOM  HMHOYKUMA W ABJICHUSA
MOJIAPU3AINY  QU3IEKTPUKA, HAXOIAIIETOCS B 3NEKTPHYECKOM
0JIE.

[ TOCTOAHHBIN TOK.

M3MepeHre MOIHOCTH 3MEKTPUUYECKOTO ToKA, M3mepenue 3]1C u
BHYTPEHHEIN0 COIPOTHBICHUA MCTOUHHMKA Toka. COop u
WCIBITAHUE 3TIEKTPUUECKUX UETEH ¢ pasNuyuHbIM COEAMHEHUEM
TPOBOJHUKOB, PACUET UX TAPAMETPOB.

MarautHoe 1moJie.

HalmwoneHne AHCTBUS MArHWTHOIO MOJS Ha MPOBOJHUK ¢
TOKOM, KAPTHHOK MarHUTHBIX TIOJICH.

DOopMyIMpPOBAHHE TIpPAaBUNIA JIEBOH PYKH IS ONpeeSCHUS
HaMpaRICHUA CWIBI AMIIepa. BeluuciieHue cuil, JecTBYIOIWKX Ha
MPOBOJHHK ¢ TOKOM B MATHUTHOM MOJE, O0BACHEHUE MPUHIUIA

OCHCTBHA JICKTPOABHUTIaTC]I.

KOJIEBAHHA H BOJIHBI
MexaHnueckue [IpuBencHue NPUMEPOB KOJe0aTenbHBIX JBHKEHUI.
KOJIE0AHUA U Hccenegoranue 3aBHCHMOCTH Mepuoga KoneOanuit
BOJIHEI.

MATEMATHHCCKOIO MasSITHHKA OT €ro JJTHHBI, MACCEl H aMITNTHTY JEI

KoJieOanuil. OnpeaenaeHne yCKOpPeHHs CBOOOIHOTO
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MaJCHUA ¢ MOMOIIIBK) MAaTEMAaTHUYECKOTo MasTHHKA. HabmoneHue
ronebanuit 3Byvamero tena. [lpuBeneHue 3HAYCHHS CKOPOCTU
PAcCOPOCTPAaHEHHST 3BYKAa B Pa3IUYHBIX Cpelax. YMEHUE
OO0BACHATEH HCMOIB30BAHUE VIBTPa3BYKA B MEAUIIHHE.

DNEKTPOMATHUTHI
pIie KOJIeOannug u
BOJIHEI.

HabnoaeHue ocipuuiorpaMM rapMOHUYECKUX KONeOaHuil CUNbBI
TOKa B Lend. OOBACHEHHE NMPEBPALLECHUS SHEPTHH B UICATBHOM
KOJ1€0ATETBHOM

KOHTYpe. HM3yueHue yerpolicTBa M NPHUHLMINA OCHCTBUA
TpaHchopMaTopa. AHAIM3 CXEMEI NIepeaadud ICKTPOIHEPruy Ha
OonbilMe  paccTosHud.  [IpuBeAeHME  MPUMEPOR  BUIOR
PAIMOCBA3H. 3HAKOMCTBO ¢ VYCTpOHCTBAMM, BXOIALIMMU B
CHUCTEMY PaIUOCBS3H. OO0cy:KaAeHUE QCOOCHHOCTEH
pacnpoOCTPAHCHHUS PAJUOBOJIH.

CBETOBBIE BOJIHEL

[TpuMeHeHHE Ha MPAKTUKE 3aKOHOB OTPAXKEHUS U MPEIOMIICHUS
CBETA IIPH pelueHuy 3a1a4d. Habnroaenue ApneHus audppaxiuuu u
MUCMIEPCUN CBETA. YMEHHME CTPOUTh H300PAKEHUS MPEAMETOB,
1aBaeMble JJMH3aMH. PacyeT onTHYecKoi CUIbI JIMH3EL

JEMEHTBI KBAHTOBOH ®HU3UKH

KBaHTOBLIE
CBOWMCTRA CBETA.

HabmwoneHue (POTOTEKTPHUUECKOTO 3(dekTa. Pacuert
MAKCUMQUIBHON KHUHETHYECKOW DHEPTUHU  JJIEKTPOHOB  [OPH
boToaddexte.

Du3rKa aToMa.

dopmynupoBanue nocrynator bopa. HabnrogeHue nuHeidvaToro
1 HETIPEPBIBHOTO CHEKTPOB. PacueT 4acTOTHl M AJIMHBI BOJIHEI
MCMYCKAEMOTO CBETA TMPH MNEPEeXOAe aroMa U3 OJHOr0
CTALOHAPHOIO COCTOAHMA B apyroe. OOBACHEHWE IIPUHLIMIA
NENCTBUSA Ta3epa.

Du3HKa aTOMHOTO
apa.

HaOmwoneHne TpekoB anbda-yacTUIl B KaMepe BuibcoHa.
Peructpanus sAZepHBIX U3IYUSHHH C TIOMOLIBIO CUCTUHKA
leiirepa. Pacuer 3Heprum cBs3U aTOMHEIX siaep. [loHMMaHue
[ICHHOCTH HAYYHOTO TMO3HAHMA MHpa He BooOIIe [Uid
EJOBEUYECTBA B IEJIOM, 4 JUIsT KOKIOTO 00yUaroIIerocs JUYHOQ,
[ICHHOCTH OBJAACHUSA METOJOM HAY4YHOrO I[IO3HAHUA OJiA

JOCTHKCHHA YCIEXA B TK00M BHAE Hp&KTH‘IGC-KOﬁ ACATCIIEHOCTH.

DBOJIIOLUS BCEJEHHOI
CTpoeHue u OObIcHEHHE MOICIIH pacIlnpsroIIeiicss BeeleHHOI.
PAa3BUTHE
BCeneHHOM.
[Ipoucxoxkaenue |Habmooenue 3pe3n, JIyHbel u mianeT B Teneckon. Habmopenue
ConHeyHoOMH COJTHEUHBIX MATEH ¢ TTOMOUIBI) TEAECKOTA
CHCTEMBI.
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XHUMMHA

BpencHuE.
PackpbITHe BKIIaJa XUMUYECKOH KAPTHHEI MUpPa B € JUHYIO
CCTECTBEHHO-HAYYHYIK) KAPTHHY MHpa. XapakTepUCTHKA
XUMUWH KaK MPOU3BOAUTEIBHOM CUBI OOIIECTBA.
BakHeiime YMEHHE JaTh ONpEeIcNIcHUE U ONEPUPOBATE CIIEAYOLIUMU

XUMHYECKHE MMOHATH.

XUMHUUYECKAMU MOHATHAMHU. «BEIIECTROY, «XUMHUYECKHMI

IICMCHT, {ATOM», SMOJICKYJIa», «OTHOCHTCIIEHEILC
ATOMHASA U MOJICKYJISIPHAS MACCH, «(MOH», «aJUTOTPOTIHY,
«H30TOIIEI», «XUMHYCCKas CBA3B»,
KANMEKTPOOTPHIIATENBHOCTEY, «BANIEHTHOCTDY, «CTENEHb
OKHCICHUA», «MOJIbY», «MOJSpHAA Macca», «MOJSPHEBIA
00BEM razoo0pasHeIX BEIIIECTBY, «BELIECTBY

MOJICKYJIIPHOTO U HEMOJCKYJSIPHOTO  CTPOSHMSAN,
«pAacTBOPBLY,  «INEKTPOJMT W HE  BJCKTPOJIUTY,
(ONEKTPOIUTHYECKAS  JTUCCOLMALIUA», «OKUCIUTEIE U
BOCCTAHOBHTENbY, «OKHUCICHHE M  BOCCTAHOBJICHHEY,
«CKOPOCTh ~ XMMHYECKOH  PEaKUUW»,  «XMMHYECKOE
PAaBHOBECHE», «YTIICPOAHBIA CKENeT», «(PyHKUIHOHAJIBHAS
TPYMIA», KU3OMEPHUSY.

(OCHOBHBIE 3aKOHBI
XHUMHH.

DOpMYITUPOBAHUE 3aKOHOB COXPAHEHUS MACCHI BEIIECTB U
IOCTOAHCTBA COCTABA BELLECTB. Y CTAHOBIICHUE IPHYUHHO-
CIIE€ACTBEHHON CBA3H MEXKAY COICPKAHUEM 3THX 3aKOHOB H
HAIIUCAHUEM  XUMUYECKHX (QOPMYI M  yPABHEHHIA
PackpeiTie (PU3UUECKOTO CMBIC/IA CUMBQIIMKH
[leproanyeckoil TabnuUbl XUMHYECKUX wieMeHToB . U.
MeHnneneera (HOMEPOB BJIEMEHTA, TEPUOAA, TPYILI) U
VCTAHOBJICHHE [PUYUHHOCICACTBEHHON CBA3H MEXKIY
CTPOCHHEM AaTOMa M 3aKOHOMEPHOCTSIMHU H3MEHEHMS
CBOMCTB 3JEMEHTOB M OOPa30BAHHBIX HMMH BCLUECTB B
nepuosax U rpynnax. XapakTepucTUKa 3IEMEHTOB MAJIbIX
IE€PUONOB 10 UX MOJMOKEHUIO B [leprOanYecKoil CUcTEME
H. Y. Menaeneera.

(OCHOBHBIE TEOPUH
XUMUH.

YCTaHOBNEHHE  3aBUCHUMOCTH  CBOMCTB  XMUMHUYECKHX
BCIIECTB OT CTPOCHHS AaTOMOB  OOpa3yIIIMX  HX
XKUMHUYECKUX 3JIEMEHTOB. XapaKTepUCTHKA BAXKHEHITHX
THIIOB XHMHYECKUX CBA3CH M OTHOCHUTENBHOCTH 73TOH
THNOJIOrMH. OOBSICHEHHE 3aBUCHUMOCTH CBOHCTR BELISCTR
OT MX COCTAaRa U CTPOCHHA KPHUCTAUIMUCCKHUX PEIICTOK.
DopMynUpOBaHHE  OCHOBHBIX  MOJQXKEHHH  Teopuu
WICKTPOJUTHICSCKOH AHCCOLMALMH M XapaKTCPHCTHKA B
CBETE O3TOW TEOPUH CBOHCTB QCHOBHBIX  KJI4CCOB
HEOPTaHHICCKHX COCIMHEHMIA. dopMyIHpOBaHHE
OCHOBHBIX MNOJIOKEHMHE TEOpUH XMMHMYECKOTO CTPOSHUS

OPraHHYCcCKUX COCIUHECHUN 1
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XAPAKTEPUCTUKA B CBETE ITON TCOPUH CBOHCTB BAKHEHILINX
MIPECACTABUTENEH  OCHOBHBIX  KJIACCOB  OPraHUYECKUX
COCIMHEHH.

Baskueiilliie BelllecTBa U
MATEPHANIEL.

XapakTepuCcTUKa CTPOSHUS aTOMOB U KPUCTAUIOB U HA
3TOH OCHOBE O0IIMX (PU3HMUECKUX U XUMUYECKUX CBOHCTB
METAJITIOB M HEMETATNOB. XaAPaKTEPUCTHKA COCTaBa,
CTPOCHUSA, CBONCTR, TOJMYYCHHUA U IPUMEHEHUE BAKHEAILINX
HEMETAJUIOB, XapaKTePUCTUKA COCTABA, CTPOCHUS U O0IIUX
CBOWCTB BAKHENLLINX KJIACcCOB HEOPraHNYECKUX
coeMHEHMH, ONUCcaHue COCTaBa U CBOMCTB BAOXHEHUINX
MIPEACTABUTENEH OPraHuvYeCKUX COSNUHEHUN: METaHOIa U
HTAHOMA, CIOKHBIX (PUPOB, JKUPOB, MBUI, KapOOHOBEIX
KUCIOT (YKCYCHOM KUCTIQTHI), MOHQOCAXAPHIOB(IHOKO3bI),
OHCAXapUIOB (Caxaposel), MOIMCAXApUOOB (KpaxMaia U
[EUTHOJIO3b] ), AMUHOKUCIIOT, OENKOB, UCKY CCTBEHHBIX u
CHHTETHUYCCKUX ITOJIUMEPOB.

XUMUUECKHI A3BIK U
CHIMBOJIHKA.

Hcrnonb3zoBaHue B yueOHOH U OpogheCCHOHATBEHON
IeATCIBHOCTH

XMMHYECKMX TEPMMHOB M CHUMBOJAMKH. HasbiBaHue
M3y ICHHBIX BCIICCTB o TPUBHATEHOM HITH
MEKIYHAPOAHOH HOMEHKIATYpPE M OTPOKEHHE COCTaBa
THX COCOUHEHUH ¢ MOMOLIBK) XUMMUYCCKHX (POPMYIL
OTpaKeHHE XUMHUYCCKHX IIPOLECCOB ¢ IIOMOILBIO
VPABHEHUH XHMHUYECKUX PEAKITHI.

XUMUYECKHE PEaKIIHU.

OOBACHEHHE  CYUNIHOCTH  XMMHMYECKHMX  MPOIECCOB,
Knaccnpurauus XMUMHMYECKHX pPEAKUUi 10 pa3IMYHBIM
MTPU3HAKAM.

XUMUUeCcKHit
HKCIIEPHMEHT.

BBINONHEHNE XHMHYECKOTO 3KCMEPUMEHTA B IOTHOM
COOTBETCTBHH ¢ TIpaBWJIAMH TEXHHUKH ©O€30MacHOCTH.
HabmtoneHue, (GUKCUPOBAHUE U OMUCAHUE DPE3YIbTATOB
IPOBEICHHOTO DKCIICPUMEHTA.

XUuMHu4yeckKas
HH(pOpMAaIIHsL.

[IpoBeoeHrHe CAMOCTOATENBHONO TMOMUCKA XHUMUYECKOM
MHGhOPMaIHU ¢ UCMONb30BAHUEM PA3TUYHBIX UCTQUHUKOB
(HAy4YHO-MIONYJIAPHBIX ~ M3JAHWI, KOMIBIOTEPHEIX 0a3
NaHHBIX,  pecypcoB  HHTEpHEeTa),  HMCMOJNB30OBAHUE
KOMIIBIOTEPHBIX TEXHOJIOTUN Wit 00padoTKu U Iepeaaydu
XUMHYEeCKOW HMH(pOPMAIUH W €€ TMpPeACTaBeHUsS B
pa3IMIHBIX (popMax.

[TpodmeHOE 5

IPoheCCHOHATBHO
3HAYUMOE CONEPIKAHNE.

OODBACHEHHE XUMHUYECCKHUX SBJICHHIH, MNPOHUCXOOALIHX B
TpUpPoAe, OBITY U HA NPOU3BOACTBE., COOMIOAEHHE TPABUIT
HKOJIOTHUECKH TPAMOTHOIO MOBEICHHMS B OKpyKaroweid
cpene. OlieHKa BIUSHUS XUMHYECKOTQ 3arpsA3HEHUS
OKpY)XarowWel Cpeaipl HA OPraHu3M YEIOBEKa W OPYTHUE
KUBBIE OpraHusMbl. CoOmroaeHue MpaBuil O€30IAacCHOTO

0OpallieHNs ¢ TOPKYIMU U
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ToxkcuyHbIMH BELIECTBAMH, 1ab0paTOPHBIM
obopyroBaHueM., Kputuueckas OUEHKA AOCTOBEPHOCTU
XHMHUYCCKOH HHQOpMaUUH, [OCTyNamowed u3 pa3HBIX
HCTOYHHUKOB.

BHOJIOT'HA

BHOJIOTHA COBOKYITHOCTE
HAYK O >KMBOH IPUPOLIE.
MeToap! HAY4YHOTO
MO3HAHHUS B OMOJIOTHH.

3HAKOMCTBO ¢ OOBEKTAMM  U3YUEHHUs  OHOJIOTUHU.
Beisipnenue  poad Ouonorud B OPMHPOBAHHU
COBPEMEHHOM €CTECTBCHHO-HAYYHONH KAPTUHBL MUpa U
OPAKTHUYECKON OEATEIIEHOCTH JIOOCH.

Knetka.

3HAKOMCTBO ¢ KJIETOYHOM TEOPUEH CTPOECHUS OPraHHU3MOB.
[TonyyeHne NPeICTABNCHHA © POJIA OPraHMYeCKUX H
HEOPTraHUYECKUX BEILIECTR B KIIETKE.

3HAHHE CTPOCHUS KICTOK II0 pe3yjbTaTaM padoThl CO
CBETOBBIM MHUKPOCKOIIOM. YMeHHE OMHUCHIBATH
MUKPOMpENapaTsl KISTOK pacTeHuil. YMEHHE CPaBHUBATE
CTPOSHUE KJIETOK PACTEHWI M KUBOTHBIX TQ TOTQOBBIM
MUKPOIpEnapaTaM.

OpraHusm.

3HAHHE OCHOBHBIX CIIOCOOOB PA3MHOMKEHUS OPraHU3MOB,
CTaqUil OHTOT€HE3a HA TIPUMEPE YEIOBEKA, JHAHUE TTPUYMH,
BBI3BIBAIOIIMX HAPYLICHHS B Pa3BUTUH OPraHU3MOB.
YMEHNE MONB30BATHCA TEHETUYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW, PEIaTh NMPOCTEHNIINE MEHETHYECCKIE 3a0a4l.
3HAHUE 0COOEHHOCTEM HACJIEACTBEHHOH u
HEHACJICACTBEHHOH M3MEHUHUBOCTH M UX OMOJIOTHUECKOMN
POJIN B 9BOJIKOIIHHU JKHBOTO.

Biin.

VMEHUE AaHAIU3UPOBATL U OLECHUBATE  PA3TUYHBIE
THIIOTE3bl TIPOUCXMKACHUS JKU3HU Ha 3eMie. YMCEHHue
MPOBOAUTE  OMHMCAHUE OCOOEl  OJHOTO BHUAA MO
MOP(DOIOrHYeCKOMY KpUTEpHIO. Pa3zputue cnocodHoCTeH
SICHO M TOYHO M3JlaraTh CBOHM MBICIIH, JIOTHYECKH
00OCHOBBEIBATL CBOKO TOUKY 3pPEHUA, BOCIHPUHHUMATE U
AHATU3UPOBATE MHEHUS COOCCEHUKOB, IIPU3HABAs [IPaBO
OPYTOro YeJIOBEKa HA MHOE MHEHHE. YMEHHME JOKA3BIBATH
POICTBO YENIOBEKA U MIIEKOMUTARIINX, O0IIHOCTLH
PABEHCTBO YEJOBEUSCKHX Pac.

DKOCHCTEMBEL

3HAHHE OCHOBHBIX IKOJIOTHUECKHX (PAKTOPOB U UX BIUSHUA
Ha OpraHu3MBl, 3HAHUE OTIUYUTESBHBIX MPU3HAKOB
HCKYCCTBEHHBIX COOOWIESCTB arpodkocucteM. [lomyueHue
MPEACTABIEHUS O CXEME 3KOCHUCTEMBI Ha MpUMEpe
ouocheprl. JIeMOHCTpaUHMs YMEHUS TMOCTAHOBKU LIENCH
NEATENBHOCTH, IUTAHUPOBAHUE COOCTBEHHOH NEATENBLHOCTH

018 JOCTHXKEHHUS ITOCTABJICHHBIX LIECTICH, NpeIBHACHNA
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BO3MOJKHBIX PE3YIETATOB 3TUX AeHCTBHIl, OpraHu3aluu
CAMOKOHTPOJIS U OLEHKH IIOJYUYEHHBIX PE3YJIbTATOB.
OO0y4eHne COOMIOISHHIO TIPABUN MOBEICHUA B IIPUPOIE,
OEPEKHOMY OQTHOWICHHKY K OHQIOTHYECKHM QOBEKTAM
(pacTeHHAM H >KHBOTHBIM M UX COODIIECTBAM ) M HX OXPAHE.
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5. TEMbI UHAUBHUJIYAJIBHBIX ITIPOEKTOB

Martepus, GopMBbl €€ IBIKCHUSA U CYLIECTBOBAHUA.

IlepBeiii pycckuii akanemuk M.B.JIoMoHOCOB.

HCKyCCTBO M POUECC TO3HAHHA.

Ou3nKa U My3BIKAIBHOE HCKYCCTBO.

IIBeTOMY3bIKA.

DHU3HKA B COBPEMEHHOM LIUPKE.

@U3NYECKUE METOB! UCCAEI0BAHUS TAMATHUKOB UCTOPUM, APXUTEKTYPLI U
MIPOU3BEOCHHNA UCKYCCTBA.

8. HayuHo-TexHH4YeCKUi IPOrpece U mpodieMbl 3KOJIOTHH.

9. bHOTEeXHOJIOIUA M F'€eHHAasd MHXKEHEpHS — TexHonorun XXI Beka.

10. HanoTexHONOrHS Kak NPUOPUTETHOE HANPAB/ICHUE PA3BUTHS HAYKU U
Ipon3BOACTBA B Poccuiickoit deaepaunu.

11.0xpaHa OKpy>KaroLIeH cpeapl OT XUMUYECKOTO 3arPA3HEHHUA.

12. PacTBOpPEBI BOKPYT HaC.

13. YeTpaHeHHe )KECTKOCTH BOAbI HA TIPOMBILUICHHBIX TIPEATPHATHAX.

14. HWctopus BOZHMKHOBEHUS U Pa3BUTUS OPraHUYECKOH XUMHUL.

15, YrneBoarl 1 UX pojb B SKHBOH IPUPOIE.

16. JKuphel kax NpoayKT MHTAHUS U XUMUYECKOE CHIPBE.

17. HexpaTka IIpOAOBOIBCTBHSA Kak TI00ATBHAS TPOdIEMa YEI0BEYECTBA H MYTH
€€ PELICHHA.

18. CpencTsa rMrHEHBI HA OCHOBE KUC/IOPOACOIEPKAILIUX OPTAHUYECKUX
COCIMHEHUH.

19. CuHTeTHYECKNE MOIOIIHE CPEACTBA: JOCTOMHCTBA U HEJOCTATKH.

20. Heduuut Oenka B NHALIECBBIX IPOAYKTAX U €r0 MPEOAOICHUE B PAMKaX
rI00ATBHON ITPOJIOBOILCTBEHHON MPOTrPaMME.

21. B.Y. BepHanckuii u ero yueHHe o ouocdepe.

22. Hcropus 1 pa3BUTHE 3HAHUMH O KIETKE.

23.0OkpysKkarolas 4eJI0BEKa CPEaa U €€ KOMIIOHEHTEL: PasjInYHble B3TJIAAB HA OJHY
npodnemy.

24, Tlonynsuus Kak €IMHALA OHOIOTHYECKOH IBOTIOLHUH.

25. Tlonynguus Kak 3KOJOTHUYECKAs CIWHHUIIA.

26. COBpPEMEHHBIE B3TVIAIBI HA OHOOTHYECKY ) 3BOTFOLMI.

27. COBpEMEHHBIE B3IVIAIB HA NPOUCXOKICHUE YEIIOBEKA: CTOJIKHOBEHUE
MHEHHH.

28. COBpPEMEHHBIE METOIBI UCCIIEAOBAHUS KIIETKU.

29. Cpeapl oOuTaHHA OPraHU3MOB. MPUYMHBL Pa3HO0OpasHs.

30. Bonau e€ cBoiCTBA.

31 .BLICOKOMOJIEKYISPHBIE COCOHHEHUS.
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33. Kepamuka.

34. TIpuMEHEHHE HKHPOB.

35. IIpoOnemel yTHIM3aLUH, TepepaloTka OTXOI0B.

36. ConHuUe KaKk HCTOUYHHK YHEPTHH.

37. Kax 3aposkaanace anexrpudukanus Poccuu.

38. BHOMHIUKATOP YUCTOH BOIBL

39.0OCHOBHBIE HAIIPABIICHHA 110 YCOBCPIICHCTBOBAHUIO JBUTATEIICH.
40.3KONIOrHYECKH YHCTOE TOMIHBO.

41 XUMHYECKHAH COCTAB TOILIHBA.

42. JIoCTOMHCTBA KQKA0TO BH/A TOIUIMBA.

43. HepmocTaTkv KaXIOTO BUIA TOILTMBA.

44. TlepcrekTHBBI HCMONAB30BAHMS KAKIOTO BUAA TOILIUBA.

45. CpaBHeHME BUIOB TOIUIMBA MO BEIOPOCAM HOPMUPYEMBIX 3arPSI3HSKOLIMX
BELLIECTB.

46. Paszpal0oTka Mep 3alllUTHL OT BIMSIHUS ABTOTPAHCIOPTA HA OKPYIKAOLIYEO
cpeny.

47. Bunel 3arpazHeHHit aTMOC(EPHL.

48. AHTpPOIOreHHBIC 3arPA3SHEHHA aTMOC(EPEI.

49. TIpuponHele 3arpsA3HEHs aTMOC(epsL.

50. Hopwmsl conep:kaHus BpeIHBIX BEIIECCTB.

51. ITlpeoenpHo monyctuMbie koHueHTpauuu (I1IJK).

52. IlpenensHo nonycTuMeIe BEIOpocH! (I11B).

53. BBIABIEHHE HCTOYHHKOB 3arPA3HEHUS BO3OYIIHOIO acceiina.

54. Paspa0oTka yCTPOHCTB MOBBIIAKINNX 3KOJOTHYHOCTE Pa0OTHl TPAHCIIOPTA.
55. Karamutuueckue PpuiIbTphL.

56. Heiltpanuzatopsl 0TpadOTaBIIMX [A30B.

57.3HAKOMCTBO ¢ &IBTEPHATHBHBIMU CPEACTBAMU NEPEIBIKEHUS.

58 KOHTPOIb HIH 3KOJIOTUUYECKAH MOHUTOPUHT ABTOTPAHCIOPTA.

50Q. 2KOJIOTUYUECKUIT MOHHUTOPHHT.

60.CucTeMa rocy 1apcTBEHHOIO KOHTPOJIA 332 ABTOTPAHCIIOPTOM.

61 IIpuMeHEHHE METOTUK MO KOHTPOIIO 34 aBTOTPAHCIOPTOM.

62.Y4eT TpaHCHOPTHBIX CPEICTR.

63.0O1¢eHKa KOMUYECTBA BBIOPOCOB BPEIHBIX BELIECTB B BO3AYX OT
ABTOTPAHCIIOPTA.

64. IIporHo3upoOBaHHE H3MEHECHUH COCTOSIHUSA IPUPOIHON Cpeabl.

65. IlIpubope! I KOHTPOJIS 3arpsi3HEHUN OKpYKaroIIe Cpeibl.

66. BcemupHasg opranusanus 3apapooxpanenus (BO3).

67. IlprunHBl HEPALMOHATBHOIO MPUPOIOIQIE30BAHUS.

68. DKOJIOTHUECKH I KPH3HUC — OTO KPUTUUECKOE COCTOAHHE OKPYKAIOLLICH cpeapl,
KOTOPO€E YIPOKAET CYILIECTBOBAHUIO YETIOBEKA.
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69. OKomornueckas Katactpoda.
70. AHTUBELIECTBO Y AHTHBCEJICHHEIE.
71.Hay4Hble NOUCKY BHE3EMHOH >KU3HU

72.
73.

Tenenatus 1 TeneKkuHe3: HUIMUESCKOE 0OOCHOBAHHUE.
VzyueHue BIUAHUA MIEKTPOMATHUTHBIX MOJIet Ha cpemay o0uTaHus

UEJIOBEKA

74.
75.
76.
77.
78.
79.
80.

S epHBIf CHHTE3 HOBBIX XUMHAUYECKUX 3JIEMEHTOB.

HcenenoBaHie HEHBIOTOHOBCKOM XKUIKOCTH

MeTtamaTepuanbl 1 HEBHAUMOCTb.

Tenenoprauus U HayuyHas (paHTACTHKA.

HayuHble NOMCKU BHE3EMHOM XKH3HU.

VOHHEBIE U MTA3MEHHBIE IBUTATENU, COIHEYHEIE MAPYCA.
KpOTOBBIE HOPBI U YEPHBIE JIBIPHI.
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