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®.1.0

[Ipumepnass pabouass mnporpamMma ydyeOHOW AUCHUIUIMHBI EcTecTBO3HaHUE
pa3paboTaHa Ha OCHOBE MPUMEPHOW MporpaMmbl 00II€00pa30BaTEIBHON YUYEOHOM
nucuuIuiiHbl « EcTecTBO3HaHNE», peKOMEH10BaHHON DeepaibHbIM TOCYAapCTBEHHBIM
aBTOHOMHBIM yupekaeHueM «®DenepalbHbli HHCTUTYT pPa3BUTHS 00pa30BaHUS»
(PrAy «®UPO») mis peaim3anud OCHOBHOU INpodeccroHalbHON 00pa3oBaTeIbHOM
nporpammbl CITIO Ha 6aze OCHOBHOTO 00IEro oOpa3oBaHUS C MOJYYCHHUEM CPEIHETO
obmrero oopaszoBanust (IIporokon Ne3 ot 21 wmroms 2015r. PerucrpanwoHHBI HOMED
petien3uu 374 ot 23 urons 2015 r. ®I'AY «DUPO» no cnemmanbroctu 09.02.06
CereBoe W CHCTEMHOE aJMUHUCTPUPOBAHME U B COOTBETCTBUU C OCOOBIMHU
oOpa3oBaTeIbHBIMH  TMOTPEOHOCTSMU  HMHBAIMJIOB M JIUI[ C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 37I0POBbSI C YU€TOM OCOOCHHOCTEH MX MCUXO()U3NYECKOTO Pa3BUTHS U
WHJVMBHUAYalbHBIX BO3MOXHOCTeH. [Iporpamma mnpemycmarpuBaeT ¢GhopMUpOBaHUE Y
oOyyJaromuxcs YMEHHM U HaBBIKOB, YHUBEPCAJIbHBIX CIOCOOOB JACSATEIbHOCTU U

KITFOYCBBIX KOMHCTCHHI/If/'I.

Opranuzanus-pa3padoTIHK:
['ocynapcTBeHHOEe OOJKETHOE MPO(EecCHOHaIbHOE 00pa30BaTEeNIbHOE YUpPEKICHHE

MockoBcKoO# 00J1acTH «SIXpOMCKUI KOJIISIHK»

ABTOpP-pa3pabOTUUK:

Uepnbix B.JI. — npenogaBatens ['BITOY MO «SxpoMCcKkuil KOJIEIK»


http://www.abbyy.com
http://www.abbyy.com

COJIEP)KAHME

1. TACHOPT MNPUMEPHOM PABOYEM IIPOI'PAMMBI YYEBHOMU
NUCIHUIIINHBI

2. CTPYKTYPA U COJAEP)KAHUE YYEGHOU JJUCHUIJIUHBI....................... 7

3.CIIEIIUAJIbHBIE YCJIOBUSI PEAJIM3AIIMMA TIPUMEPHOM PABOYEN

MPOTPAMMBbI YYEBHOM JUCHMIIIMHDBL. ..o, 22
4. KOHTPOJIb M OLEHKA PE3YJbLTATOB OCBOEHUSI YYEBHOWM
TIACTITATITITHDBL. .. ... .oooo oo e, 27

1. MACIIOPT IPUMEPHON MPOIPAMMBI YUEBHON JUCIHUILJIMHBI

3


http://www.abbyy.com
http://www.abbyy.com

Oobs1acTh IPUMEHEHHS] IPUMEPHO MPOTrPaMMBbI

[Ipumepnass  pabouas  mnporpamma  y4yeOHoil — gucuumiuael  OVYIIL1
EctecTBO3HAHME SBISETCS YacThiO OOpa30BaTEIBLHOW MPOTPaMMBbI B COOTBETCTBUU C
dI'OC COO mno cnernmansHocTr 09.02.06 CeTeBOE M CHCTEMHOE aIMUHUCTPUPOBAHNE

[Ipumepnast mporpaMma ajanTUpoBaHa Il OOy4YEHHMs] WHBAIUIOB M JIMI[ C
OTPAaHUYECHHBIMH  BO3MOXHOCTSMH  37I0DOBbS C  Y4e€TOM OCOOCHHOCTEH  UX
MICUXOJIOTUYECKOTO Pa3BUTHS, MHIANBUIYATbHBIX BO3MOKHOCTEH U MPU HEOOXOIMMOCTH
oOecreynBaromas KOPPEKIUI0 HapyUICHUH pa3BUTUS M COLHUAIBHYIO aJalTaluio
yKa3aHHBIX JIUII.

1.2. MecTo0 JMCUMIUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHOHAIBHOM
o0pa3oBaTe/IbHOM MPOrPaAMMBbI:
B yueOnom muane cneuunanbHocTH 09.02.06. «Cemesoe u cucmemnoe

aomMuHucmpuposanue» Mecto ydeonoi mucuuruubl OVII.12 Ecmecmeo3nanue— B
cocTaBe o00mMX 0011e00pa3oBaTEbHBIX YYE€OHBIX AUCHUIUIAH, (POPMUPYEMBIX U3
ob0s3aTenbHBIX MpeameTHbIX obnacteit I'OC cpennero odmiero oOpa3zoBaHus, s
npodeccuii CI1O cooTBeTcTBYyIO1IEr0 NMpoduiist npodecCuoHaIbHOro 00pa3o0BaHuUs.

1.3. Heaun u 3aga4u AUCHUIUVIMHBI — TPeOOBaHMSI K Pe3yJbTaTaM OCBOEHUA
AUCIHHUIIINHDI

Conepxanue mporpamMmbl  «ECTECTBO3HAHHME» HAMNpPaBICHO Ha JIOCTHXKCHUE
CICIYIOUIUX LIEJIEH:

— OCBOCHHME 3HAHUW O COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHUHE MHUpPa U METOHAaX
€CTEeCTBEHHBIX HAyK, 3HAKOMCTBO C HauboJjiee BXXHBIMH HUJCSIMH U JOCTHKEHUSIMHU
€CTECTBO3HAHMUS, OKAa3aBIIMMHU ONPEAEIAIONIEE BIUSHUE HA Pa3BUTUE TEXHUKU U
TEeXHOJIOT UM,
— OBJIQJICHUE YMEHUSMH MPUMEHSTH TMOJIyYEHHBIC 3HAHUS JUIsl OOBSCHEHHS SIBICHUUN
OKPY’XKalOIIEro  MHUpa, BOCHPUATHS  WMH(POpPMAIMM  €CTECTBEHHOHAYyYHOIO U
npo¢eCCUOHATLHO 3HAYMMOTO COJIEPKaHUs; PA3BUTHE UHTEIJIEKTYaIbHBIX, TBOPUYECKUX
CIIOCOOHOCTEM M KPUTUYECKOTO MBILIUIEHUS B XOJ€ MPOBEACHUS MPOCTEUIINX
WCCIIEIOBAaHNM, aHAJIN3a SIBIICHUMW, BOCIIPUSITHS 1 UHTEPIIPETAMNA €CTECTBEHHOHAYYHO!
uHbopMaImy,
— BOCHHUTaHWE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 3aKOHHOW TPUPOILI U
WCIIOJIb30BAHUSL JIOCTHXKEHUM €CTECTBEHHBIX HAyK JUISL Pa3BUTHUS LHUBUIM3ALUAU U
ITOBBILLICHUS KQa4eCTBA )KU3HU;
— NMPUMEHEHHUE €CTECTBEHHOHAYYHBIX 3HAHUN B MPOQPECCHOHATBHON NEATeIIBHOCTH U
MOBCEIHCBHOM KU3HM JUIg oOecrnedyeHus: 0e30MacHOCTH  KU3HENESITeIIbHOCTH,;
rPAaMOTHOTO  WCIIOJIb30BAaHHUS  COBPEMEHHBIX  TEXHOJIOTUM; OXpaHbl  340POBBA,
OKPY’KAIOILIEH CPENIbI.

OcBoeHue coaepkanus yueOHo# nuciuiuinHbl «EcTecTBO3HaHME» o0ecreurnBaeT
JOCTUKEHUE CTYJIEHTAMU CIIEAYIOIIUX PE3YJIbTATOB!

JUYHOCMHDBIX .
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YCTOWYHMBBIA HMHTEPEC K HCTOPHH M JOCTHXKCHHSM B OOJIACTH €CTCCTBEHHBIX kNP,
" 4yBCTBO FOPIOCTH 33 POCCUICKUE €CTECTBEHHEIE HAYKH;
— TOTOBHOCTh K MPOJOJDKCHHIO OOpa30BaHUs, IOBBIIICHUIO KBATU(GHUKAIUNA B
n30paHHON MPOGECCHOHAIBHOW NIEITCIIBHOCTH C MCIOJIb30BaHUEM 3HAHWUK B 00JacTH
€CTEeCTBCHHBIX HAYK;

— OOBCKTUBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIIMA B 00JIACTH €CTECTBEHHBIX HAYK
JUTSL 4yeJloBeKa W OOIEeCTBa, YMEHHE HCIIOJIb30BaTh TEXHOJOTHYECKHE JOCTHXKCHHUS B
oOJyractu buzuky, XUMUH, ouosoruu  JUIA [IOBBILLIEHUS COOCTBEHHOI'O
WHTEJUICKTYaJIbHOTO Pa3BUTHUS B BRIOPAHHOM MPOQPECCUOHAIBHOMN JICATEIBHOCTH;

— YMEHHE TpOaHATU3UPOBATh TEXHOTCHHBIC TOCICACTBUS JJII OKPYKAIOIICH CpPEIbI,
OBITOBOW M TPOM3BOACTBEHHOM JIEITCILHOCTH YEJIOBEKA;

— TOTOBHOCTH CaMOCTOSITEIbHO JOOBIBaTh HOBBIC IS ce0s €CTECTBEHHOHAYYHBIC
3HAHMSI C UCIIOJIB30BAHUEM JJISl 3TOTO JOCTYIHBIX HCTOYHUKOB HH(POPMAIINH;

— YMEHHUE YIPABISITH CBOCH MO3HABATEIBHON JCATEIHHOCTHIO, MPOBOIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEIIEKTYaIbHOTO Pa3BUTHS;

— YMCHHE BBICTpPAMBATh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHUS B KOMaHC IO PEIICHUIO
00IIMX 3a71a4 B 00JIaCTH €CTECTBO3HAHHS,

Memanpe()MeMHblx:

— OBJIQJICHUE YMEHUSMH U HABbIKAMU PA3JIMYHBIX BUIOB NIO3HABATEIbHOMN AEATEIbHOCTU
IUTSL U3YYEHUS Pa3HBIX CTOPOH OKPYKAIOIIETO ECTECTBEHHOTO MUPA,;

— MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOJFOICHUS, HAYYHOTO SKCTICPUMEHTA)
JUISL U3YYEHUSI Pa3JIMUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAJTKUBATLCA B podeccuoHanbHoi cdepe;

— YMEHHE€ OMpEeNeNiaTh LEId U 3aJaud ACSTEIbHOCTH, BBIOUpATh CpPEICTBA IS HMX
JOCTUYKEHUS HA MIPAKTUKE;

— YMEHHE HCMOJIb30BaTh PA3JIMYHbIE UCTOUHUKH ISl MOJYYEHUs] €CTECTBEHHOHAYYHOM
nH(pOpMaIlMK U OLEHUBATH €€ JOCTOBEPHOCTD JJI JOCTHXKEHUS MOCTABJICHHBIX 1IeJIeH 1
3aj1ad4,;

npeoMemHblx.

— c(hOpMUPOBAHHOCTH MpEICTABICHUI 0 LEJIOCTHOM COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHE MHUpA, IPHUPOJEC KaK E€IUHOW IIEJIOCTHOM CHCTEME,
B3aMMOCBSI3M  YeJIOBEKa, NPUPOJLI U OOIEecTBa, IPOCTPAHCTBEHHO-BPEMEHHBIX
macurabax BeeneHHoii;

— BJIQJICHHE 3HAHUAMH O HamOoJiee BAXKHBIX OTKPBITUAX M JOCTHIKEHUSX B OOJACTH
€CTECTBO3HAHUS, MOBJIUSABIIMX HA DBOJIOIUIO MPEACTABICHUN O IPUPOAE, HA PA3BUTHUE
TEXHUKH U TEXHOJIOTHM

— c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSITh €CTECTBEHHO-HAyuUHbIE 3HAHUA s
OOBSCHEHUSI  OKPYXKAlOIUX  SIBIICHUM, COXpAaHEHUS  3JIOPOBBS, OOecredYeHus
0E30ITaCHOCTH  JKM3HEICATCIBbHOCTH, OCpe)XHOrO0  OTHONIIEHUST K  MPHUPOJIE,
PALMOHAJIBHOTO MPUPOAOINOIb30BaHUs, @ TAaKXKE BBIINOJHEHUS POJU TPAMOTHOTO
MOTpeOuTeNs,;

— chOpMHUPOBAHHOCTh TMPEJACTABICHUN O HAYYHOM METOJIC€ IO3HAHMUS MPUPOABI U
CpElICTBAaX H3Y4YCHHUsS MEramupa, MakpoMupa W MHKPOMHUPA; BJAJICHUE MNpUEMaMH
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" [TOJIyYE€HHBIX PE3YIILTATOB;
— BJIQJICHUE TOHATUMHBIM aNNapaTOM €CTECTBEHHBIX HAYK, MTO3BOJISIOIIMM ITO3HABATh
MHp, YYaCTBOBATh B JUCKYCCHSIX IO €CTECTBEHHOHAYYHBIM BOIIPOCaM, HCIOJb30BATH
pa3IUYHbIE WCTOYHWKMA HWH(POPMAlMKM IS TIOJATOTOBKM COOCTBEHHBIX PaboT,
KPUTUYECKU OTHOCUTHCA K coobmenusm CMU, conepkamumM HayqHYI0 HHPOPMAITHIO;
— c(OpMHUPOBAHHOCTh YMEHUN MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS
JUIST  KaXJIOro 4eJIOBEKa HE3aBUCUMO OT €ro mnpo(eccHoHanbHON N1eATeNbHOCTH,
paznmuuaTh (PaKThl W OIEHKH, CPaBHHUBATh OIICHOYHBIC BBIBOJBI, BUACTh UX CBS3b C
KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C ONPEICICHHON CUCTEMOM LIEHHOCTEM.

B pesynbrare ocBOCHMS AUCIUILIAHBI 00YYaIOMIUIC JOJKEH
3namo:

— 0 Hau0OoJiee BaXHBIX OTKPBITUSIX M JOCTWKEHHUAX B 00JaCTH €CTECTBO3HAHMS,
MOBJMUSABIINX HA DSBOJIIOIUIO MPEACTABICHUNW O MNPUPOJAE, Ha PA3BUTHE TEXHUKH U
TEXHOJIOTHH.

— O IEJIOCTHOM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTMHE MHpa, IMPUPOJE Kak
€ANHOW TIIJIOCTHOM CHCTEME, B3aMMOCBS3M UEJOBEKa, MPUPOIbI W OOIIEeCTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHOM.

— 0 HAYYHOM METOJE ITO3HAHUSA IIPUPOJBI U CPEACTBAX U3YUEHHs MEraMmupa, MaKpoMupa
Y1 MUKPOMHMPA.

Ymemn:

— TOHMMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUA [JIs KaXJOro 4YeJIOBEKa
HE3aBUCHUMO OT €ro NMpo(ecCHOHATbHON JEATETbHOCTH, pa3inyarh (PaKThl U OLICHKH,
CpaBHUBATh OIICHOYHBIC BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUAMHU OILICHOK U CBS3b
KPUTEPUEB C OMPECICHHON CUCTEMOM [IEHHOCTEM.

— TPUMEHSTHh €CTECTBCHHOHAYYHBIC 3HAHUS NI OOBSCHEHUS OKPYKAIOIIUX SBICHUM,
COXPaHEHHS 3/J0pPOBbs, OOecTedueHuss OE30MacHOCTH JKU3HEACSITEIIbHOCTH, OEepeKHOTrO
OTHOILIEHUs K MPUPOJIE, PALIMOHAIBHOIO MPUPOJIOIOIb30BaHUS, & TAKXKE BBIITOJIHEHUS
pOJIM  TPAMOTHOTO  TOTpEOUTENs, BIaAE€Th MpPUEMaMH  €CTECTBEHHOHAaYYHBIX
HAOJIIO/ICHU, OMBITOB, HCCIEAOBAHUI M OLCHKM JIOCTOBEPHOCTH TOJYUYEHHBIX
pEe3YyJIbTATOB.

— BJAJCTh MOHSATUMHBIM alMapaToM €CTECTBEHHBIX HAyK, MO3BOJISIIONIMM I103HABATh
MHUp, Y4aCTBOBaTh B JUCKYCCHUAX MO €CTECTBEHHO-HAyYHBIM BOMPOCAM, MCIOJIb30BATh
pa3uyHble KMCTOYHUKK MHGOpPMALMU JUIsi TOJATOTOBKU COOCTBEHHBIX pador,
KPUTUYECKU OTHOCUTHCS K cooluienusm CMMU, conepxanium HaydHyr0 WH()OPMALHIO.

1.4. KoauuecTBO 4acoB, OTBOJIHUMbIX HA OCBOCHHE y‘leﬁﬂbIX JUCHUIIJIMHBI .
6
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& 5neM 00pa3oBaTeNbHON HArpy3ku oOydaromierocs 162 gaca, B ToM ducie:
rarpy3ka Bo B3anMoOIeiiCTBUY ¢ TipenogaBarenem 162 gacos,
[TpomexxyTounas arrectanus — AudpepeHIUPOBAHHbIN 3aYeT.

2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCIHUILJIUHBI

2.1. Ctpykrypa yueonoii nucuuminabl OYIIL.12 EctecTBo3HaHue

Buj yyeOHo# padoThI O0bem yacos
Pekomeniyemblilt 00bEM 00pa3oBaTEIbHOM HATPY3KU 162
VYyebHass Harpy3ka oOOydYaromierocs BO  B3aUMOJICUCTBUU € 162
MpernoaaBaTeneM
B TOM YHCJIE!
Teopernueckoe oOydueHUe 80
[TpakTuueckue 3aHATUS 82
U3 HUX:
KoHTtposibHbIe pabOThI 0
Koncyabranum 0
[TpomexyTouHas aTrectainus B GopMe ouggpepenuyuposannozo 3auema 2 cemecmp
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2.2. TlpuMepHBIi TeMAaTHYECKHIl IJIaH U coAep:KaHue y4deOHOH mucuunmiunbl EcTecTBO3HaAHHME MO CHENHAILHOCTH
09.02.06 CeTeBoe U cHCTeMHOE AAMUHUCTPUPOBAHHNE

HaunmenoBanue
Pa3aesioB U TEM

Coaep:xxaHue yueOHOro MaTepuasa, JJabopaTopHbie padoThbl H MPAKTHYECKHE 3aHITHS,
€aMoCTOsATe/IbHAS Pad0Ta 00y4aroIuXCst

Oo0beM yacoB

YpoBennb
O0CBOEHHUS

1

2

4

DPU3BUKA

BBenenue

Copep:kaHue y4eOHOT0 MaTepuaia

Odusuka — (yHIaMeHTanbHas Hayka 0 Tpupoje. EcTecTBeHHOHAYYHBIH METO/] TO3HAHUS,
€ro BO3MOKHOCTH M T'PaHMIIbI IPUMEHUMOCTH.

DKCIIEpHUMEHT U TEOpHsl B MpOILecce MO3HAHHS MPHPOABI. MojenupoBanue (GpU3HUECKUX
SIBJICHUH U mpoLieccoB. EcTecTBeHHO-Hay4Hast KApTHHA MUPA U €€ BAKHEHIIINE COCTABIISIONINE.

EnuHCTBO 3aKOHOB NPHPOBI U COCTaBa BenecTBa Bo BeenenHoit. OTkpbITHS B husnke —
OCHOBA IIporpecca B TEXHUKE M TEXHOJIOTUH ITPOU3BOJICTBA.

1,2

Pasznen 1. Mexanuka

18

Tema 1.1. KunemaTuka

Coaepxxanue y4eGHOro MaTepuajia

Mexanuueckoe aBmwkeHue. Cucrema otcuera. Tpaekropus jaBwkeHHs. IIyTb.
[epememenne. PaBHOMepHOEe mupsiMonuHeiiHoe aBukeHHe. CkopocTe. OTHOCHTEIBHOCTH
MEXaHHYECKOTO IBHKCHHUS. 3aKOH CIIOXKEeHUs ckopocTeil. ['paduku qBmKeHusI.

CpenmHsisi  CKOPOCTb NIPM  HEPaBHOMEPHOM  JBW)KEHMH. MTrHOBEHHasi CKOpPOCTb.
PaBHOyCKOpeHHOE NpsAMONMHEWHOe ABMXEHHE. YckopeHue. CBoOomHOe majeHHE TeIl.
KpuBomHeiiHoe nBWKeHHE. YTIOBas CKOpOCTh. PaBHOMEpPHOE IBIDKCHHE IO OKPYXHOCTH.
L{eHTpOCTpEMHTEIIBHOE YCKOPEHHE.

1,2

B TOM unciie, NPAKTHYECKUX 3AHATHIA:

IIpakTuyeckoe 3ansTue 1. Pemenue 3a1a4 no reme «IIpsimonuHeiHOE IBHKEHHEY
IIpakTHyeckoe 3ansaTHE 2. Penienne 3anau no Teme: «PaBHOMEpHOE ABMKEHHE 10 OKPYKHOCTH»
IIpakTuyeckoe 3ansitue 3. JlaboparopHas pabora «OmnpeseneHne YCKOPEHHsI CBOOOIHOTO
T1aJICHUS IPH HOMOIITM MAaTEMaTHYECKOT0 MasiTHIUKA»

Tema 1.2. lunaMuka

Coaepxxanue y4eGHOro MaTepuajia
Macca u cuna. B3aumoneiictue ten. 3akonbl quHamMukd. Cuibl B npupoge. CrnocoObt
U3MEPCHUSA CUII. I/IHepuI/laana;{ CHUCTEMA OTCUCTA. 3aKOH BCEMHPHOI'O TATOTCHHUS. HesecoMocTb.

1,2
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B ToM uncie, npaKTHYeCKUX 3aHATHIA:

IpakTHyeckoe 3ansTue 4. Pemenne 3aga4 no teme: «CHITbl B MEXaHUKE»

IIpakTHyeckoe 3anaTHe 5. Pemenne 3aga4 o teme: «I[Ipumenenne 3akoHoB HeroToHa»
IIpakTHueckoe 3ansitne 6. JlaboparopHas padora «l3yueHne ABMKEHUS TEN 10 OKPY)KHOCTH
0J] ICHCTBUEM CHIIBI TSDKECTH U YIIPYTOCTH»

Tema 1.3. 3aKkoHbI
COXpaHeHMsI B MeXaHUKe

Coaepxxanue y4eGHOro MaTepuajia

Wmmynbe Tena. 3akOH COXpaHEHMst UMIylbca. PeakTuBHOE IBHkeHHE. MexaHuueckas
pabota. MouHocTh. PaboTa cuilbl TATOTEHUs!, CHIIBI YIIPYTOCTH M CHIIBI TpeHMsl. MexaHuueckas
sHeprus. KuHetnueckas sneprus. Kunetuueckas sHeprus u padota. IloTeHnuansHas SHEprus B
rpaBUTalOHHOM moie. [loTeHImanpHas SHeprus ynpyro AeOpPMHPOBAHHOTO Tena. 3aKOH
COXpaHEHHs IOJIHOW MEXaHWYECKOW SHEPIHH.

1,2

B ToM umncie, NpaKTHYECKUX 3aHSTHIA:

IMpakTuyeckoe 3anaTHe 7. PeneHne 3a1a4 1o TemMe: «3aKOH COXPAHCHHUS HMITYJIbCa»
IMpakTuueckoe 3anaTue 8. Peurenne 3a1a4 1o TemMe: «3aKOH COXPAHEHHUsI MEXaHUYECKOM
IHEPIUm»

IpakTuueckoe 3ansitue 9. JlaGopatopuast pabora «CpaBHeHHE pabOThI CHIIBI C W3MEHEHHEM
KUHETHYECKOH DHEPruy Tesa»

Pasznen 2. OCHOBBI MOJIEK)

JIAPHON (PM3NKHK ¥ TEPMOIMHAMHKH

Tema 2.1.
MonexynapHas ¢pusuka

Copep:xanue y4eGHOT0 MaTepuaJia

ATtoMuctiyeckas TeopHsi CTpoeHHs BeuiecTBa. HaOai0aeHHs U ONBITHI, MOATBEPIKAAIOIINE
aTOMHO-MOJIEKYJISIDHOE CTPOECHHE BeliecTBa. Macchl M pa3Mepbl MoJieKyll. TeroBoe JBHKEHUE
4JacTHIl BellecTBa. bpoyHoBckoe aBmxeHue. VpeansHslid ra3. Temmeparypa kKak Mepa cpemHei
KUHETHYECKOH JHEPTHM 4YacTHLl. YPaBHEHHE COCTOSHHS HIealbHOro rasza. Msompoueccsl M uX
rpaduxu. OObsICHEHHE arperaTHbIX COCTOSIHUI BelllecTBa U (Pa30BBIX IEPEX0J0B MEXITYy HUMH Ha
OCHOBE aTOMHO-MOJICKY/IAPHBIX MPECTABICHUH.

CBs13b MEX/y JaBJICHUEM M Cpe/IHel KHHETHUECKOM SHeprueil Moseky: ra3a. PaboTa rasa.
Mogesb xuakoctu. [loBepXHOCTHOE HaTsDKeHUe M cMaunBaHue. Kpucrammnueckue u amopdHbie
BenecTBa. JKuakue Kpucrauibl.

1,2

B TOM unciie, NPAKTHYECKUX 3aHSITHIA:
IMpakTuueckoe 3ansitue 10. Jlaboparoprast pabora «M3mepeHune BIaXHOCTH BO3IyXa»
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Tema 2.2. Copep:kanue y4eGHOro MaTepualia 2 1,2
TepmoanHaMuKa BHyTpennss sHeprus. Pabora u Temnoornaua Kak CHocoObl M3MEHEHMs BHYTPEHHEH
sHepruu. [IepBblii ¥ BTOPO# 3aKOHBI TEPMOJIMHAMHUKH. [IpUHIMIBI ISHCTBHS TEIUIOBBIX MAIIHH.
KIIJI TermoBeIx nBuratesneil. TemioBeie MalIuHbl U UX IPUMEHEHHE. DKOJIOTHYECKUE TTPOOIEMBI,
CBSI3aHHBIE C IPUMEHEHHEM TEIUIOBBIX MAIlIMH, 1 HPOOJIEeMbI SDHEProcOepem eHusI.
B TOM unciie, NPAKTHYECKUX 3aAHSITHIA: 2 3
MpakTuyeckoe 3ansTue 11. Pemenne 3anay no teme: «TemnoBbie ABUTATETI»
Pa3nen 3. OcHOBBI 21eKTPOTHHAMHKH 16
Tema 3.1. Copnep:xaHue y4eOHOT0 MaTepuajia 2 1.2
DJIEKTPOCTATHKA B3aumoneiictBue 3apspkeHHBIX Tel. OJNEKTpUYECKWH 3apsaA. 3aKOH COXpaHEHUs
JNIEKTPUUYECKOTO  3apsafa. 3akoH Kynona. DiekTpocTartmueckoe TOJE, €ro OCHOBHBIE
XapaKTePUCTHKU U CBSA3b MEXKIY HUMHU. [IpOBOJHHUKH M U30JSATOPBI B AJIEKTPOCTATHIECKOM IOJIE.
OnexTpuyeckast eMKOCTh KOHAEHCATOpa. DHEPrus MEKTPOCTATHYECKOTO OIS,
B ToM unciie, NPAKTHYECKUX 3aHSITHIA: 2 2,3
IpakTuyeckoe 3anarue 12. Pemenne 3anau no teme: «3akon Kynona. Dueprust
JIEKTPUYECKOTO MOJISA»
Tema 3.2. Iloctosinubiii | Comepskanue y4eOHOT0 MaTepuajia 8 1,2
TOK [MocrosiHubIil  omekTpuueckuit Tok. Cuia TOKa, HANpsDKEHHE, OIIEKTPUYECKOE
conpoTuBieHne. 3akoH OMa Jjis yyacTKa LENM M TOJHOW 3JeKTpuyeckod nernu. Pabora m
MOIIHOCTh HOCTOSIHHOTO TOKa. 3akoH Jxoyns—Jlenna. TemsoBoe aedcTBHE 3JIEKTPHUYECKOTO
TOKA. DJIEKTPUYECKUIT TOK B PA3IMYHBIX Cpeaax.
B ToM uncie, NpaKTHYECKUX 3aHSITHIA: 8 2,3
IMpaxTHyeckoe 3ansTHe 13. Pemenue 3anau no teme: «ConpoTHBICHUE IPOBOHUKOBY
IIpakTHyeckoe 3anaTne 14. Pemenue 3anau no teme: «CoeMHEHNE TIPOBOAHUKOBY»
MpakTuueckoe 3ausitue 15. Jlaboparoprast pabora «M3ydenne 3akona Oma 1j1st yyacTka ernm»
MpakTuyeckoe 3ausitue 16. JlTabopatopuas pabora «/3ydenue 3akona Oma J1st TOJTHOM IIETTH»
Tema 3.3. MaruuTHoe Copep:xanue y4eGHOro MaTepualia 6 1,2

moJie

MarHuTHOe I10Jie M €ro OCHOBHbIE XapaKTepUCTUKH. J[eHCTBME MarHUTHOrO IOJS Ha
MPOBOJHUK C TOKOM. 3akoH Awmmepa. Onekrpoasurarens. Cuna Jlopenna. SIBineHue
JJEKTPOMAarHUTHOW HMHIYKUMHU. 3aKOH OJJEeKTpOMarHUTHOW uHAyKuuu. IIpaBmno Jlenna.
Camounnykuus. THIyKTUBHOCTb. DHEPIrys MarHUTHOTO TOJIS.

10
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B ToM uncie, NpaKTHYECKUX 3aHATHIA:

MpakTHuyeckoe 3ausTue 17. Pemenne 3amad no teme: «3akoH Amnepa. BzanmoseiicTBre TOKOB»
MpakTuueckoe 3ansiTue 18. JlaboparopHas pabota «l3yueHue sIBICHUS 3IEKTPOMArHUTHON
HHIYKIAH»

Pasnen 4. Kose6anus ¥ BOJIHbBI

Tema 4.1. Conep:kanue y4eGHOro MaTepualia 1,2
MexaHnyeckune CBoOonubie kosebanms. Ilepumon, wactorta W amIuuTyna Koiebanmii. ['apmoHmMYeckue
K0JIeOaHHUS U BOJIHBI konebanus. MareMaTHuecKuid W TPYKUHHbIH MasTHuKM. [IpeBpaiieHue SHeEpPruu mpu
rapMOHUYECKHUX KOJICOAHHSX.
MexaHndeckre BOJIHBI U UX BUABL 3BYKOBBIE BOJIHBI. YIIbTPa3BYKOBBIE BOJIHBI.
Tema 4.2. Conepixanne y4eOHOro MaTepHajia 1,2
DJIeKTPOMArHUTHBIE CBoOonHbIE  dyeKTpOMarHuTHble Kkosiebanusa. KoneOGarenbHblit  koHTYp. Popmyna
KOJIe0aHHUsI U BOJIHBI TomcoHa. BbIHyXaeHHBIE JJIEKTPOMArHUTHBIE KoyneOaHus. ['apMOHMYECKHE IJIEKTPOMAarHUTHBIE
KoJneOaHus. DNeKTpudeckuii pe3oHaHc. [lepemeHHbIi TOK. Onekrporeneparop. llomydeHune u
nepezayda sekrposnepruu. [Ipodnemsl sHeprocoepexeHns.
DJEKTPOMAarHUTHOE MOJIe. DJIEKTPOMArHUTHBIE BOJHBL CKOPOCTH 3JEKTPOMAarHUTHBIX
BOJIH. le/lHLll/ll'lbl paguocCBsA3u U TEJICBUACHUA. Hcnonbp3oBanue OJICKTPOMAarHuTHBIX BOJIH
pasjIMyHoOro avarnasoHa B TEXHHYECKUX CPEACTBaxX CBA3U, MEAULUHE, NPU U3YUCHUH CBOWCTB
BEIIIECTBA.
Pa3BuTHe mpencraBieHHil 0 MPUPOJE CBETA. 3aKOHBI OTPAKEHUS W MPEJIOMIICHHUS CBETA.
Unrepdepentus cBera. dudpakuus csera. [udpaxuuonnas peuierka. Ilomsipusanusi cBera.
[ucnepcus ceera.
B ToM uncie, NpaKTHYECKUX 3aHSITHIA: 3

IIpakTHyeckoe 3ansitue 19. JlaboparopHas pabora «lM3Mepenue nokasaresst MpeOMIICHUS
CTEKJIA C IOMOILIBIO INIOCKONApaLIeIbHON MIIACTUHBI»

MpakTuyeckoe 3ansitue 20. Perenne 3amau no teme: «[locTpoenne n3o0paxxeHui B IMH3aX.
dopmyna TOHKOH JIUH3BD

IpaxTuyeckoe 3anarue 21. JlaboparopHas pabora «M3ydenue uHTephepeHunn 1 AupaKuu
cBeTa»

Paznen 5. DiieMeHTHI KBAaHTOBO# pU3HKH

11
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Tema 5.1. KBanToBbIe
CBOMCTBA CBeTa

Coaeprxanue yueGHOro MaTepuajia

PaBHOBecHOe TeruoBoe m3nmydeHue. KBanroBas rumotesa [lmanka. @oTosnekTpudeckuii
s¢dexr. YpaBHeHue OifHmTeitHa ans BHemmHero ¢orosddekra. DoroH. JlaBieHue cBeta.
Jlyanusm cBOICTB cBeTa.

1,2

Tema 5.2. ®usuka
aToma. ®u3znka
aTOMHOTO SI/Apa H
3JIeMEHTAPHBIX YaCTHIY

Conep:xanue yueGHOro MaTepuasia

Mopgenu crpoenuss aroma. OmbiT Pesepdopma. Iloctymatet Bopa. OOwsicHeHue
JIMHEHYaToro crekTpa BOJOpPOJAa Ha OCHOBE KBAaHTOBBIX HocTynaToB bopa. Ilormomenue u
HCIycKaHHe cBeTa aToMoM. KBaHTOBast sHeprus. [IpuHIUI NeHCTBUS M MCIOJIB30BAaHHE JTa3epa.
OnTryeckas CIEKTPOCKOMNHS KaK METO/ M3YUCHHUS COCTaBa BEIECTBA.

CocraB U CTpoeHHE aTOMHOro sipa. CBOWCTBA SICPHBIX CHII. DHEPTHs CBA3M U Ae(eKT
Maccel aTOMHOTO sijpa. PagmoakTuBHOCTB. Buabl pagnoakTUBHBIX IpEeBpaIleHWHd. 3aKoH
paMoakTUBHOTO pacnajia. CBOWCTBA MOHM3MPYIOIIMX SJEPHBIX M3IydeHHH. PaamoakTuBHBIC
U3JIy4eHUs] U UX BO3JEHCTBUE HA KMBbIE OpraHu3Mbl. SnepHble peakiuu. SnepHas sHepreTuka.
DneMeHTapHblie YacTuibl. DyHaaMeHTaIbHbIE B3aMMOIEHCTBHUSL.

1,2

B TOM uMciIe, NPAKTHYECKUX 3aHATHH !
IIpakTnueckoe 3anaTHe 22. Pemenue 3anau no teme: «CTpoeHHe aTOMHOTO AApa»

Hroro

54

XUMUA

Baenenne

Coaeprxanue y4eGHOro MaTepuajia

XuMuueckas KapTUHa MUpa KaKk COCTaBHAs 4acTh €CTECTBEHHO-HAYYHOMH KapTHHBI MHUpa.
Pouib XMMHM B JKU3HHM COBpPEMEHHOTO obOmiecTBa. HoBeifne nOCTHXKEHNST XUMHYECKOW HAayKH B
IUTaHE Pa3BUTHUS TEXHOJOTHI: XMMHUYECKas TEXHOJIOTHS — OMOTEXHOJIOTHSI — HaHOTEXHOJIOTHS.
[IpuMeHeHHe HOCTKEHHH COBPEMEHHOH XHMHM B TyMaHHTapHOH cdepe AesTeIbHOCTH
oOmecTsa.

1,2

Paznen 1. O0masi 1 HeopraHu4yeckasi XUMHUs

26

Tema 1.1. OcHoBHBIE
MOHSATHS M 32KOHBI
XMUMHH

Conepsxanue yueGHOro MaTepuajia
Ipenmer xumuu. BemiectBo. AToM. Mornekyna. XUMHYECKHH 3JIeMEHT U (OPMBI €ro
CylIecTBOBaHHA. [IpOCThIe U CIOXKHBIE BENIECTBA. AJUIOTPONNS U €€ IPHINHBL

1,2

12
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Tema 1.2,
Mepuoauyecknii 3aKoH
u Ilepuoguyeckas
CHCTEMAa XHMHYECKHX
3JIEeMEHTOB
JA.N.Menpneneesa

Coaeprxanue yueGHOro MaTepuajia

Otkpsitie Ilepuoandeckoro 3akona. Ilepuomuueckas cucremMa XMMHYECKHX 3JIEMEHTOB
J.M.MenneneeBa kak rpaguyeckoe otobpaxeHue Ilepmoamueckoro 3akona. Ilepuommuecknit
3aKOH U CHCTEMa B CBETE YYCHHS O CTPOCHHH aroMa. 3aKOHOMEPHOCTH W3MEHEHHS CTPOCHUS
9NEKTPOHHBIX 000JIOYEK aTOMOB M XHMMYECKHX CBOWCTB 00pa3yeMbIX JIEMEHTaMH MPOCTHIX H
CJIOXHBIX BemiecTB. 3HaueHue Ileproauueckoro 3akoHa u [lepuoandeckoil cucTeMbl XUMUYECKUX
anemenToB JI.M.MennerneeBa uist pa3BUTHS HAYKU M IOHUMAaHUSI XHMUYECKOH KapTUHBI MUPA.

1,2

B ToM uncie, NPAKTHYECKUX 3aHATHIA: 3

MpakTuyeckoe 3ansitue 23.

BrlnoaHeHre 33134 [10 HAMUCAHUIO DJIEKTPOHHBLIX KOH(HUIYPAIIUil aTOMOB DJIEMEHTOB.
Tema 1.3. Ctpoenne Conep:xaHue y4eGHOro MaTepHaia 1,2
BelecTBa IIpupona xumuueckoil cBs3u. KoBaneHTHash CBsS3b. HENOJSIpHAs M mHoJsipHas. VoHHas

cBsa3b. Katmonel u aHumoHbl. MeTtammndeckass CBsi3b. Bogopomnas cBsizb. BzaumocBs3b

KPHCTAJUTHYECKHUX PEIIETOK BEIIECTB C Pa3IMYHBIMK THIIAMH XUMHYECKOW CBSI3H.

B ToM uncie, NpAaKTHYECKUX 3aHSITHIA: 3

IpakTHyeckoe 3ansiTue 24.

THIIBI XUMHYECKO# CBA3M (HOHHAsI, KOBAJICHTHAS, METAJUINYECKAs! U BOJIOPO/IHAS).
Tema 1.4. Boaa. Copep:xanue y4eGHOro MaTepualia 1,2
PacTBopsI Bonma B mpupone, ObITy, TeXHMKE W Ha Ipou3BoicTBe. Dunueckne W XUMHUYECKHE

CBOWCTBAa BOJBI. 3arpsi3HUTENM BOJABI M CHOCOOBI oumcTKH. JKecTkas Boja M ee yMsArdeHue.

OnpecHeHne BOABL.

PaCTsopeHne TBepﬂle BCIICCTB U Ira30B. BaBI/ICI/IMOCTb paCTBOpI/IMOCTl/I TBep)lle BCILIICCTB

¥ Ta30B OT Temmeparypsl. MaccoBasi 10715l BELIECTBA B PACTBOPE KaK CIIOCOO BBIPaKEHHUSI COCTaBa

pactBopa.

B ToM unciie, NPAKTHYECKUX 3aHSATHIA: 3

IpakTuyeckoe 3ansitue 25.
MaccoBasi 10Jis BEIECTBA B PACTBOPE KaK CIIOCO0 BBIPaXKEHUsI COCTaBa PacTBOpA.

Tema 1.5. Xumuuyeckue
peakuuu

Coaepsxanue yueGHOro MaTepuajia

IonsTe 0 XuMuYeckoil peakumu. THIBl XUMHUECKHX peakuuil. CKOpOCTh peaknuu |
(aKToOphl, OT KOTOPBIX OHA 3aBHCUT. TeIUOBOH 3(PPEKT XUMHYECKOW peakuuu. XHMHUYECKOoe
paBHOBECHE M CIIOCOOBI €I0 CMEIEHUS.

13
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B ToM unciie, NPaKTHYECKUX 3aHSATHIA: 2 3
IpakTuyeckoe 3ansiTue 26.
3aBHCUMOCTh CKOPOCTH XHMHUYECKOH pEakiM{ OT pasjMYHbIX (HakTOpoB (TEMIIepaTyphl,

Tema 1.6. Conep:xaHue y4eGHOro MaTepHaia 4
Knaccnpukanus Oxcuzibl, KUCJIOTBI, OCHOBAHMS, COJIM. XHMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
HeOPraHu4YecKux HEOPraHMYECKHX COCAMHEHHH B CBETe TEOPHUH DIEKTPOIUTUUYEeCKoH auccouuanuu. [Tonsarue o
COeJMHEeHMI U UX rugpoianse coieil. Cpena BOAHBIX PAacTBOPOB COJIEH: KHcCTas, HEHTpasbHas, IeNoYHas.
cBoOJiicTBa Bonopoausiii nokasarens pH pactBopa.
B ToM 4nciie, NPAKTHYECKUX 3aHSITHIA: 2 3

IIpakTHueckoe 3ansaTue 27.
Cpena BOIHBIX paCTBOPOB COJICH: KHcTasl, HeliTpanbHasl, menoyHas. Bomopoansiit nokazarens pH

pactBopa.
Tema 1.7. Mera/uibl 0 Copep:xaHue y4eGHOr0o MaTepualia 4 1,2
HeMeTaJIbI Meramwiel. OOmue (Gu3NUeCKHe W XUMHYECKHE CBOMCTBA METAJUIOB, OOYCIOBICHHBIC

CTPOCHHEM AaTOMOB W KPHCTAUIOB U IOJOKCHHEM METAJUIOB B AJICKTPOXUMHYECKOM pSIy
HanpspkeHuil. O6ume cnocoObl nosydeHust MetayuioB. CriiaBbl: depHble M IBeTHbIe. Koppo3us
METAJIJIOB U CIIOCOOBI 3aLIHUTHI OT HEe.

Hemeramnbl. OOmias xapakTepuCTHKa TJIABHBIX MOATPYII HEMETAUIOB Ha IpuMepe
ranoreHoB. OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE CBOHCTBA HEMETAIIIOB.

BaxHeilne COCOUHEHHWsS METAUIOB M HEMETAUIOB B IPUPOAE M  XO35iCTBEHHON
JeATEIILHOCTH YeJOBeKa. 3alluTa OKPYKAroUIlel Cpeabl OT 3arps3HEHHs TSDKEIBIMH MeTaJulaMu,
COCJIMHEHUSIMU a30Ta, Cepbl, yIriIepoa.

B TOM umciie, NPAKTHYECKUX 3aAHSITHIA: 2 3
IIpakTHueckoe 3ansaTue 28.

B3anMojeiicTBre METAIUIOB ¢ HeMeTauiaMu (LMHKa C Cepoi, alFOMHHUsI ¢ HOIOM), pacTBOpaMH
KHCJIOT U IEJT0YEH.

Paznen 2. Opranuyeckasi XuMust 26

Tema 2.1. OcHoBHbIE Copep:kanue y4eGHOro MaTepualia 4 1,2
MOHSAITHSI OPraHUYeCcKOi [Monstre usomepun. Bumpl n3oMepun: cTpykTypHas (YriIepoaHOTo CKeleTa, MOJIOKESHHS

XHMUH U TeOPHUst KpaTHOW CBs3M WIKM  (YHKIHMOHAJIBHOH TpYMIbI), IMPOCTPAHCTBEHHas. MHorooOpasue

CTPOCHHUSA OPraHUYECKHUX (OpraHHUYCCKUX COCJIMHEHUH.
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coeIMHeHH It B ToM 4nciie, NPaAKTHYECKUX 3aHATHIA: 3
IpakTuyeckoe 3ansiTue 29.
OO6parumast 1 HeoOpaThMasi JeHaTypanus OeJIKOB.
Tema 2.2. Conep:xaHue yueGHOro MaTepHaia 1,2
Yri1eBo0poabI U UX [IpenenvHble U HenpenenabHble YriaeBoaopoasl. CTpoeHHe yrieBOJIOpOAOB, XapaKTepHbIE
NPHUPOIHbIE HCTOYHMKH |XHMMHUYECKHE CBOMCTBAa YIieBOJOpoaoB. llpeacTaBuTenu yriaeBOJOPOJOB. METaH, O3THIIEH,
areTwieH, OeH3on. [IpuMeHeHHe yIrIIeBOJOPOJOB B OpraHMYECKOM CHHTe3e. Peakuuns
nojumepu3zannu. Hedp, ra3, KaMeHHBIH yroyib — MPUPOAHBIE HCTOUYHHUKH YTIICBOJOPOIOB.
B ToM uncie, NpaKTHYECKUX 3aHSATHIA: 3
IMpakTuyeckoe 3ansitue 30.
Coo6uenne Hedrb, ra3, kaMeHHBIH YTroJIb — MPHPOIHBIE HCTOYHUKH YTIICBOIOPOIOB.
Tema 2.3. Copep:xaHue y4eGHOro MaTepualia 1,2
Kucaopoaconep:xammue Coupthl, KapOOHOBBIE KHCIOTBI M CIOXHBIE 3(QHpPbI HUX CTPOCHHE M XapaKTepHBIC
OopraHuvecKue XAMHYECKHE CBOWCTBA. IlpeicTaBUTENM KHCIOPOJCOACPHKAIIMX OPraHMYECKHX COCJAUHCHUIA:
COoeIHHEeHUst METHJIOBBIIl W OTHJIOBBIM CIUPTHI, TJIMUEPUH, YKCYCHas KHCIOTa. MbUla KaKk COJIM BBICIIHX
KapOOHOBBIX KHCIIOT. JKUPBI KaK CI0KHBIE PHUPHI.
YTeBobl: TII0K03a, KpaxMall, LeJUToI03a.
B ToM uncie, NpaKTHYECKUX 3aHSITHIA: 3
IIpakTHueckoe 3anaTue 31.
XUMHYECKHE CBOMCTBA YKCYCHON KHMCIOTHI: B3aUMOCHCTBHE ¢ HHANKaTopaMy, Metaiamu (Mg),
¢ ocuoBanusiMu (Cu(OH)2) u ocroBHBIME okcHaamu (CuO).
Tema 2.4. Copep:xaHue y41eOHOT0 MaTepuajia 1,2
A3oTcoepikaiue AMUHBI, aMHHOKHCIOTHI, Oenku. CTpoeHHWe W Ouonormyeckas QYHKIHsS OEIKOB.
opranuveckue XuMuyeckue CBoiicTBa OenkoB. ['eHeTHdeckass CBfA3b MEXAY KilIacCaMHd OPraHHMYeCKHX

coenuHenns. Ilommmepst

COEIMHEHHUI.

ITonsitre o wiactMaccax. TepMOIuIacTHYHbIE H TepMOpPeaKkTHBHbIE nojnMepsl. OTaenbHbe
HPEICTABUTEIN CHHTETHYECKHX M HCKYCCTBEHHBIX MOJMMEPOB: (eHOIO(POpManbIeruIHbIe
CMOJIBI, IOJIMBHHUIIXIIOPH, Te(IIOH, LEIUTYIOU,

[ToHsiTHE O XMMHYECKMX BOJOKHaX. HaTypaibHble, CHHTETHYECKHE M HCKYCCTBEHHBIE
BOJIOKHA. OT/eNbHbIC IPEICTABUTENN XUMIYECKUX BOJIOKOH: alleTaTHOe (TPUALeTAaTHBIN MENK) 1
BHCKO3HOE BOJIOKHA, BHHWJIXJIOPHJIHbIC (XJIOPHH), MOJMHUTPHIbHBIC (HATPOH), IOJIHAMHIHBIC
(karpoH, HalIoH), HoNMA(UpPHEIE (JTaBcaH).
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B ToM unciie, npaKTHYECKUX 3aHSTHIA: 2 3

IpakTHyeckoe 3ansiTue 32.

O3HaKOMJICHHE C CHHTETHYECKUMHU U HCKYCCTBEHHBIMH IojmMepamu. ONpenencHue pa3indHbIX

BHUJIOB XUMHYECKUX BOJIOKOH.
Tema 2.5. Xumust u Copep:kanue y4eGHOro MaTepualia 4 1,2
JKH3Hb. XHMHUSA B OBITY Bona. KagectBo Bogpl. Morommue u uncTsmue cpencrsa. [Ipasuna 6e3onacHoit paboTs co

cpelcTBaMy OBITOBON XUMUH.
Tema 2.6. Xumust u Copep:kanue y4eGHOro MaTepualia 4 1,2
OpPraHH3M 4YeI0BeKa XUMHYECKHE OJIEMEHTBI B OpraHu3Me 4YenoBeka. OpraHudeckue M HEOPraHHYECKHe

BemiectBa. OCHOBHBIC JKH3HCHHO HEOOXOAMMBIC COCOUHCHHUS: OCNKH, YIJIEBOABI, IKUPBI,

BUTaMMHBI. YTJIEBOAbl — IJIABHBIM MCTOYHHK SHEPrHH OpraHu3Ma. Pojb >KHpOB B OpraHusMe.

XO0JIECTEpHH U €ro PoJib B 30POBbE YEJIOBEKA.

MuHepanbpHbIe BElleCTBa B NPOAYKTaX MHUTaHUs, MUIIeBble 100aBku. COalaHCHPOBaHHOE
MUTaHUE.
Hroro 54
BOJIOT U
Beenenune Conep:xaHue y4e0HOro MaTepHaia 2 1
buosnoruss — COBOKYMHOCTh HayK O >HBOH mpupoze. JKuBas mpupoma kak OOBEKT

n3ydeHus: OHoorul. MeTobl Hcce0BaHUs KHUBOH MPUPOABI B Ouosioruu. OnpeneneHne sKU3HU

(c mpuBIICUCHEEM MaTepHaia U3 Pa3aesioB (pU3UKH M XUMHH). Y POBHH OPTaHU3AIMH JKH3HH.
Pasznen 1. Kinerka 12
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Tema 1.1. Kierka

Coaeprxanue yueGHOro MaTepuajia

Ucropust m3ydenust xietkn. OCHOBHBIC IIOJIOXKEHHUS KIETOYHOM Teopuu. Kierka —
CTPYKTYpHO-(yHKI[MOHATEHAs (JJIEMEHTapHas) eMHULA KU3HH.

Crpoenne xietkd. I[IpokapHOTbl M SYKapHOTBl — HHU3IIHE M BBICIIME KJIETOYHbIC
opranu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMITOHEHTHI KJIETKH 3ykapuoT. [IoBepXHOCTHBIH anmapar.
CxeMaTH4YHOE ONUCAHUE XKUAKOCTHO-MO3aUYHOH MOJENH KJIETOYHBIX MeMOpaH. [{urornasma —
BHYTPEHHSSL Cpela KICTKH, opraHounsl (oprademwist). Kierounoe siapo. DyHKums simpa:
XpaHeHHe, BOCIPOM3BEICHHE U Mepeiaua HACIIeACTBCHHOH HH(POPMALIUH, PETYIISINSI XUMUIECKOH
aKTUBHOCTH KieTKU. CTPyKTypa ¥ (PYHKIIMH XPOMOCOM. AYTOCOMBI U TIOJIOBbIE XPOMOCOMBIL.

MarepuanbHOoe €AMHCTBO OKPYXKAaIOLIEro MHpa M XUMHYECKMH COCTaB IKUBBIX
opraHu3MoB. buonoruueckoe 3HaueHHE XUMHMYECKHX 37eMEHTOB. Heopranudeckue BeriecTsa B
cocTaBe KJIeTKH. Ponb BOIBI Kak pacTBOPHUTENS MU OCHOBHOIO KOMIIOHEHTa BHYTPEHHEH cpejibl
opranm3mMoB. Heopranmyeckue WOHBI. YTNEBOAbl W JunuAbl B Kietke. CTpykTypa H
Ounosornueckne (QyHKIUH OENKOB. AMHMHOKHCIOTBI — MOHOMepsl OenkoB. CTpoeHne
HYKJICOTHIOB U CTPYKTypa noaunykineotuansix uenei JJHK u PHK, AT®.

Bupycs! u 6akrepuodaru. Heknerounoe ctpoeHne, >KU3HEHHBIH UK U €T0 3aBHCHMOCTD
OT KJICTOUYHBIX (hopM KU3HU. Bupycel — Bo30yauTeny HHGEKIIMOHHBIX 3a00J1€BaHUH; TOHATHE 00
oHKOBHpYcax. Bupyc nmmyHoznedunura yenosexa (BUY). [podunaktuka BUY-undexmn.

12
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B ToM uncie, NPAKTHYECKUX 3AHATHIA:

IpakTHyeckoe 3ansiTue 33.

HaGunrogenue KJIeTOK pacTeHUI U KMBOTHBIX I10JI MUKPOCKOIIOM Ha TOTOBBIX MHKpO-IIperaparax
U UX ONHCaHHE.

IIpakTHueckoe 3anaTue 34.

CpaBHEHHE CTPOCHHSI KIIETOK PACTCHHN U )KUBOTHBIX.

Paznen 2. Opranuzm

14
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Tema 2.1. Opranuzm

Coaeprxanue yueGHOro MaTepuajia

Oprannsm — eiMHOE 1enoe. MHoroo6pasue opraHu3MoB.

OOMeH BeIeCTBOM M BHEprueil ¢ OKpykaromeil cperod kak HEoOXoJuUMoOe YCIOoBHE
CYIIECTBOBAHMS KUBBIX CHCTEM.

CrHocoOHOCTh K CaMOBOCIPOM3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH MHBBIX
OopraHu3MoB. JlelieHHe KIeTKH — OCHOBa pOCTa, Pa3BUTUS M PA3MHOXEHHS OPraHM3MOB.
Becrionoe pasmuoxenue. [lonoBoii mpouecc u monoBoe pazmHoxeHue. OIUIOJOTBOPEHHE, €ro
OHMOJIOTHYECKOE 3HAYCHHE.

IMousTiHe 00 WHIMBUIYAILHOM (OHTOTECHE3), SMOPHOHAIBLHOM (3MOPHOTEHE3) M MOCT-
SMOPHOHAIEHOM pa3BUTHH. VIHAMBUIyaIbHOE pa3BUTHE YEIOBEKA M €r0 BO3MOXKHBIC HapyIICHHS.

OOmpe MpeACTaBICHUs O HACIEICTBEHHOCTH M HM3MEHYMBOCTH. [ eHeTHyeckas
TEpPMHMHOJIOTHS. M CHUMBOJMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnenoBaHue NHpH3HAKOB Y
yenoBeka. [lomoBele Xxpomocombl. CIemIeHHOE ¢ MOJIOM HaclenoBaHwe. HacnmencTBeHHBIE
0oJie3HH YeJoBeKa, WX NMPHYMHBI M npodunakruka. CoBpeMeHHbIe NPEACTABICHUS O T'eHe U
TEHOME.

I'enernyeckue 3akoHOMEpHOCTH M3MeHuMBOCTH. Kiaccudukanms ¢popM H3MEHUMBOCTH.
BrnusiHue MyTarceHOB Ha OpraHM3M YeJIOBEKa.

IIpenmer, 3agaun ¥ METONABI CeNEKUMU. [ €HETHYECKHE 3aKOHOMEPHOCTH CENIeKIIMH.
Vuenne H.M. BaBumnoBa o 1ieHTpax MHOrooOpasus W MPOUCXOXKICHUS KYJIbTYPHBIX PACTECHHH.
BuoTexHonorus, ee J0CTIKEHHUS, TIEPCIIEKTUBBI Pa3BUTHSL

14
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B ToM uncIie, NPaKTHYECKUX 3aHSITHIA:

MpakTuyeckoe 3ansitue 35.

Penienue sneMeHTapHbIX TeHETHUECKUX 33714,

IIpakTnueckoe 3ansarue 36.

AHaIM3 U OIIEHKA STHYECKUX ACIEKTOB Pa3BUTHS HEKOTOPBIX HCCICIOBAHUI B OMOTEXHOJIOTUH.

Pasngen 3. Bug

12
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Tema 3.1. Bun Copep:kanue y4eGHOro MaTepualia 12 1,2
DBOJIIOLMOHHASI TEOPHUS U €€ POJib B (GOPMUPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAYIHON
KapTHHBI MUpa. Buj, ero kpurepuu. [Tomynsims Kak CTpyKTypHasi €IMHHIA BUJA U 3BOJIOLHH.
CHHTeTHYECKasi TEOpHsS OBONIONMM. J[BIKYIIME CHJIBI O3BOJIONUM B COOTBETCTBHH C
cuHTeTHYecKoi Teopuei sBomouuu (CTD). I'eHeTHyeckne 3aKOHOMEPHOCTH HSBOJIIOLIMOHHOTO
nporecca.
Pesynprarel sBomormu. CoxpaHeHHe MHOT000pa3usi BHIOB KaK OCHOBA YCTOHYHBOTO
pasBuths 6uocdepst. [Ipuunnsl BeIMupaHus BUIOB. bruonorndeckuii nporpecc 1 GMOJIOrHYSCKHUI
perpecc.
I'unoTessl NPOUCXOXKICHUS JKU3HU. YCIOXKHEHHE JXUBBIX OPraHM3MOB Ha 3emie B
MPOLIECCE HBOJIIOLUH. AHTPOIIOTEHE3 U €ro 3aKOHOMEPHOCTH. J[oka3aTenbCTBa poJCTBa YelOBeKa
¢ MJICKOIMTAIOIMMH JKUBOTHBIMU. OKOJIOIMYecKue (PaKTOPbl AHTPOINOIeHe3a. YCIOXKHEHHE
MOMYJSINMOHHON CTPYKTYpBI BUJA, U3TOTOBJICHHUE OPYAUH TPyJa, MEepexo] OT PacTHTEIBHOTO K
CMEIIaHHOMY THILY ITUTAHUS, HUCHOJIb30BaHUe OTHs. [1osiBIICHHE MBICIUTENBHON IESTENIBHOCTH U
YICHOPa3AeNbHOM peun. IIporCX0oXIeHIEe YeI0BeYECKIX pac.
B ToM umciie, NPaAKTHYECKUX 3aHSATHIA: 6 3
IIpakTHyeckoe 3ansTHe 37.
Onucanue ocobeil Buja 1o MopQoaoruyeckoMy KpuTepuio.
IpakTuyeckoe 3ansitue 38.
AHanu3 ¥ OLlCHKA Pa3INYHBIX THIIOTE3 IPOUCXOKICHUS KH3HH.
MpakTuyeckoe 3ansitue 39.
AHaJIU3 1 OLIEHKA Pa3JIMYHBIX THIIOTE3 HPOMCXOXKICHHS YeJIOBEKa.
Pazagen 4. DxkocucreMbl 14
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Tema 4.1. Dxocucrembl | CojepskaHue y4eOHOro MaTepuajia 14 1,2
IMpeqver u 3amaynm  9KOJOTHM: y4deHHE OO0 OJKOJIOrMYecknx (akropax, Yd4eHHE O
co00IIecTBaX OPraHu3MoB, yueHue o 6nocgepe.
Okojnornyeckne  (akTopbl,  OCOOEHHOCTM  HX  BO3JCHCTBHA.  DKOJOrMdeckas
xapakTepuctuka Buza. [lonstue o0 skosornueckux cucremax. Llemu nurtanus, Tpoduyeckue
ypoBHHU. broreonenos kak sxkocuctema. bruoreHos n 6HOTOI Kak KOMIIOHEHTBI OHOreoneHo3a.
buocthepa — rmobansHas skocuctema. Yuenume B.U.Bepraackoro o 6uochepe. Ponb
KUBBIX OpraHm3MoB B Ouoctepe. buomacca. Buomormueckmit kpyroBopor (Ha mpuMepe
Kpyrosopora yriepoia). OCHOBHblC HaIpaBieHHs BO3ICHCTBHsI dYeloBeka Ha Ouochepy.
Tpancdopmanust eCTECTBEHHBIX JKOJOTHUECKMX cucTeM. (OCOOEHHOCTH — arpo’KOCHCTEM
(arpo1ieHo30B).
B ToM 4nciie, NpaKTHYECKUX 3aHSATHIA: 4 3
IMpakTuyeckoe 3ansitue 40.
CocraBieHne CxeM Iiepefadd BemiecrB ¥ dHepruu (uemeid nuraxust). CpaBHHTENbHAsS
XapaKTepHCTHKA IIPUPOJIHBIX IKOCHCTEM U arpoIKOCHCTEM CBOSH MECTHOCTH.
IIpakTHyeckoe 3ansTHe 41.
Pemenne 3konornyeckux 3aaad. AHaJIM3 U OLEHKA ITOCIEACTBUN COOCTBEHHOW AESITENBHOCTH B
OKpYKarolei cpee, ro0anbHbIX SKOJOTHYECKUX MPOOJIEM M ITyTeH UX peLIeHHs.
Hroro 54
KoncyabTanun -
IIpome:xyTounasi arrecranus — AM(Q(pepeHInPOBAHHBIN 3a4€eT -
Bcero: 162
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3. CIEIAAJBHBIE YCJIOBUSA PEAJIM3AIIMYA TPOTPAMMOBI
TACHATITAHBI

3.1. Oopa3oBaTejibHbI€ TEXHOJIOTHH

Texnomornu oOy4YeHUs BBIOMpAIOTCS TaKuM 00pa3oM, 4YTOOBI YYHUTHIBATH
WHIVMBUyallbHbIE KOMMYHUKAIIMOHHBIE W Y4eOHBIE CITOCOOHOCTH OOYYaroIIMXCs C
OB3 u cnocoOcTBOBaTh WX COLHMAIBHOM M TpodecCHOHANBbHOW amantanud. B
o0pa3oBaTeIbHOM MPOIECCE UCIOJIb3YIOTCS COLMAIbHO-aKTUBHBIE U pe(IICKCUBHbBIC
METOZbI OOYy4YEHHUs, TEXHOJOTUH COLUUOKYJbTYPHOU peaduiIuTaluu C 1EeJbI0
OKa3aHUsl TOMOIIM B YCTAHOBJICHUU MOJIHOIICHHBIX MEXIMYHOCTHBIX OTHOIIEHUM C
JIPYTUMU CTYJIGHTaMH, CO3JIaHHMM KOM(OPTHOrO TICUXOJIOTHYECKOTO0 KIMMara B
CTYyZEHYECKOH IpyIIe.

B kauecTBe 00pa3oBaTENbHBIX TEXHOJOTUM, UCIOIB3YEMbIX MPHU peaau3aiuu
Pa3IUYHBIX BUJIOB YUeOHOU pabOThI U Jaromux Hanodosee 3QpGeKTUBHbIC PE3yIbTAaThI
OCBOEHUS JAHHOMW aJalTallMOHHOW JUCIMIUIMHBI, IPUMEHSIOTCS:

— JleKIIMOHHO-CEMUHAPCKasi CUCTeMa — JaeT BO3MOXHOCTh CKOHIEHTPUPOBATH
MaTepHuall B OJIOKH M MPEMOJAHOCUTD €ro KaK e€INHOE IeJI0€, a KOHTPOJb MPOBOIUTH
10 MPEABAPUTEIHHON MOATOTOBKE 00YJYArOITUXCS.

— HHpopManmoOHHO-KOMMYHHUKAIMOHHBIE TEXHOJOTUHW — JIAaI0T BO3MOKHOCTH
MpernoJaBaTesio BU3YaJU3UpPOBaTh MPOIECC YCBOEHUs ydeOHOro Marepuaia
OoOy4YaromUMHCS, UCIIOIb3YsS WHTETPAllMi0 B OJHOM TPOrPAMMHOM MPOAYKTE
Pa3HOOOpa3HbIX BUJIOB HMHGPOPMAIIMU; TPEAOCTABISIIOT YI0OHBIE BO3MOXXHOCTHU
paboOTBl ¢ MaTepualoM 3a CYEeT HEJIWHEHHOW OpraHM3aluyd KOHTEHTAa (BBIACIICHUS
KITIOYEBBIX O0OBEKTOB M OPraHU3AIMH MEPEKPECTHBIX CCHUTOK MEKY HUMH).

— TexHomorusi 00yueHUsI B MajblX Tpymnnax — MPEArnojaracT OpraHu3alyio TPyl
oOyyaromuxcs, pabOTalolUX COBMECTHO HaJ| PEHICHUEM KaKOW-THO0 MpoOIeMBbl,
CITY>KHUT TIPEKPACHOM MOJATOTOBKOM K MPOSKTHOM JIESITEILHOCTH 00 YyUYarOITUXCS.

— UrpoBasi TexHONOTHUSI — CIOCOOCTBYET Pa3BUTHUIO IMO3HABATEIbHBIX HHTEPECOB,
aKTUBU3AIUU ACSATEIbHOCTH YYAIIUXCS, YCTAHOBICHUIO KOMMYHUKATUBHBIX CBSI3€H.
— Texuomorust mpobiemMHoro oOy4deHusi. OCOOEHHOCTh TPOOJIEMHBIX METOJ0B
COCTOMT B TOM, YTO METOJbl OCHOBAaHBl HA CO3JaHUU NPOOJEMHBIX CHUTYAaIHH,
aAKTUBHOW IO3HABATENIbHOW NEATETLHOCTH OOYYarONIMXCs, COCTOSIIIUX B MOUCKE H
PEIICHUH CIIOKHBIX BOIPOCOB, TPEOYIOIMNX aKTyaIM3alliy 3HaHUM, aHaIu3a.

YueOHO-MEeTOIUUECKUN MaTepuan 10 JUCHHMIUIMHE, BKJIIOYAIOIMUN B ceOs
METOJUYECKHUE YKa3aHUs I CTYICHTOB U KypPC JICKIHUH, TPEAOCTABISETCS CTYICHTY
C OTpaHUYEHHBIMU BO3MOXHOCTSIMU B TIE€YATHOM M JJIEKTPOHHOM Buje. [lpu stom
uHpopmanss mnoaaercss B (popMax, aJanTUPOBAHHBIX i1 OOy4YarOMIMXCA C
KOHKPETHBIMU OTPAaHUUYCHUSIMU UX 37I0POBbBSI:
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AJSl CTYJIeHTOB C HApylIeHMSIMU 3peHusi — B IedatHod Qopme

bpaiusa (mpu HE0OX0UMOCTH);

2. AJIsl CTYJeHTOB ¢ HapyUIeHMAIMHM cJyXa — B medatHod ¢opme u B dopme
AJIEKTPOHHOTO JIOKYMEHTA,;

3. JUISL CTYJIEHTOB C HAPYIIEHWUSIMH OMOPHO-IBHIaTeJILHOr0 anmapara — B
nevyatHo Qopme u B (QopMe DIIEKTPOHHOrO JOKyMeHTa; ayauodaiiiaa (mpu
HEOOXOUMOCTH).

AKTHBHBIE U UHTEPAKTUBHBIE (DOPMBI TPOBEACHUS 3aHATUM, UCIIOIb3yEMbIE B
yueOHOM mpouecce

Pa3padorannblie yueOHO-MeTOAUYECKHUE
Hcnosb3yemble aKTUBHBbIE U
Bun MaTepuaJbl, 00ecne4yrBaloIIe
Cemectp «| HHTEPaKTHBHBbIE (POPMBI
3aHATHS . peaan3anuio (popMbl NPOBeICHUS
NpoBeIeHUs 3aHATHI .
3aHATHH
4 . TemaTuueckue mpe3eHTaIlH, YIEKTPOHHbBIE
Kpyrasiii cTo,
J 00pa3oBaTelbHbIE PECYPCHI, OTIOPHBIE
npoOiieMHast JIEKIHs .
KOHCIIEKTHI JIEKIUH
[IpeseHTanyu, KOHTEKCTHBIE KEHCHI B
TBOpueckue 3amanus,
I13, C ) AJIEKTPOHHOM BUJIE, TPAKTHYECKUE
paboTa B MaJIbIX IpyIIax; ¥
3aJlaHusl, METOJ KEHCOB, JeyioBas urpa

*) JI-nexuus, 113 — npaktudeckue 3ausatust, C — ceMUHAPBI
3.2. TpeOoBaHusi K MUHUMAJBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecredeHn 0

Peanuzanus amantannoHHON yd4eOHOW  JUCIUIUIMHBI TpeOyeT HaTWJIus
CHeluanbHO O0OpPYJOBAHHOTO YYEOHOro Kiacca € YYe€TOM MNOTPEeOHOCTEH JHIl C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37]0POBBS PA3HBIX HO30JIOTHH.

O6opynoBanue yueOHOro KaOMHeTA!

— MOCAI0YHBIC MECTA MO KOJTMYECTBY O0yJaIOIINXCS;
— pabouee MeCTO Tperno/iaBaTers;
— KOMIUIEKT Y4eOHO-HATJISIHBIX TTOCOOHH.

TexHuyeckue CpCaACTBa O6yquI/I$I .

— APM npenopaBaTesns ¢ JTMUEH3MOHHBIM IIPOrPaMMHBIM 00€CIIEUeHUEM;
- MynbsTUMeIManpoeKkTop;
- MOY.
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Hanmuure 3BYyKOYCHIIMBAIOIIEH ammapaTtypbl, MYJIbTHMEIHHHBIX CPEICT N
JIPYTUX TEXHUYECKUX CPEACTB MpUeMa-nepenadyd yueOHoil nHPOopMaluu B JOCTYIHbBIX
dbopMax g oOydwarlomMXCs C HapylmeHusIMd ciayxa. Jiug  crabociblmammx
o0y4Jarolmuxcs MCHOJIb30BAHUE CYPIAOTEXHUUYECKUX CPEICTB SBISIETCA CPEICTBOM
ONTUMM3AIMU Y4eOHOTO TIpollecca, CPEACTBOM KOMIICHCAIIMU YTPauyeHHOW WIIH
HapYIICHHOHW cayXoBo# (pyHKIMu. TexHosoruu GecrpoBoHOM nepeaaun 3Byka (FM-
CHCTEMBI) ABISIOTCS dPPEKTUBHBIM CPEICTBOM ISl YIYUIICHUS Pa300pPYUBOCTH PEUU
B TIporiecce 00yueHus.

YueOHass ayauTopus, B KOTOpPOM 0OydaroTcsi oOydaromuecss ¢ HapylleHHEM
ciyxa, 00OpyJOoBaHAa pPaJMOKIACCOM, KOMIBIOTEPHOM TEXHUKOM, ayJAHOTEXHHKON
(aKyCTHYECKHM  yCHJIUTENIb M  KOJIOHKH), BHJICOTCXHHKOW (MYJIbTHMEIUNHBIN
MPOEKTOP, TEJIEBU30p), JIESKTPOHHOM JTOCKOH, JOKYMEHT-KaMepou, MyIbTHMEIUHHON
cucteMoi. OcoOyro poiib B 0O0ydeHUH CJIA0OCHBIMIAMKUX TakXKe HIPAIOT
BHUJICOMATECPUAIIBL.

Hanmnure KOMIBIOTEPHOM  TEXHUKHM, MCHONB3yIOWIEN cucremy bpaiins
(penbedHO-TOYCUHOTO TIPU(TA), HIEKTPOHHBIX JIYII, BUACOYBEIHMUUTEIICH, TPOrpaMM
HEBHU3YaJILHOTO JIOCTyNa K WH(OPMAIUU, MPOTPAaMM - CHHTE3aTOPOB PEUHd U JPYTUX
TEXHUYECKUX CPENCTB TpHUeMa-mepenaadun ydyeOHoW HHPOpMAIMK B JIOCTYIHBIX
dbopmax A 00y4aromuxcs C HApyIICHUSIMU 3PEHUSL.

KomnbrotepHbie TH(IOTEXHONMOTUU 0a3UpYIOTCS Ha KOMILJIEKCE amnmapaTHBIX U
MPOTPAaMMHBIX ~ CPEJICTB, OOECIEUUBAIOIINX MpeoOpa3oBaHUE  KOMIIBIOTEPHOM
uHbOpMaIMK B JOCTYIHBIC A HE3PSUYUX U clIaboBHUIAIIMX (Gopmbl (3ByKOBOE
BOCIIPOM3BE/ICHHE, PEIbe(DHO-TOUCUHBIH W YKPYIMHEHHBIH TEKCT), U MO3BOJISIOT MM
CaMOCTOSITEIbHO paboTaTh HA OOBIYHOM MEPCOHATILHOM KOMITBIOTEPE C MpOorpaMMaMu
oOLIEero Ha3HAuYEHUH.

TudnorexHuueckue CpeacTBa, HCMHOJIb3yeMble B Yy4eOHOM mpolecce s
0o0y4Yaromuxcs C HApYyIICHUSIMU 3PEHUSI, YCIOBHO JENATCS HA JBE TPYIIbI: CPEICTBA
JUISL YCUIIGHUSI OCTAaTOYHOrO 3pPEHUsI U CPEACTBAa MpeoOpa3oBaHUs BHU3YyaIbHOU
uH(popMalK B ayANO- U TAaKTWIbHbIE CUTHAMIBL. JIJIsl cTaboBUIAIIMX O0YyYarOIIUXCS B
JEKIUOHHBIX M YYEOHBIX ayAUTOPHUSX MPEIyCMOTPEHAa BO3MOXXHOCTH IMPOCMOTpPA
yIAJICHHBIX OOBEKTOB (HAlpWMep, TEKCTa Ha JOCKe WIIM Cllaiija Ha JKpaHe) MpH
MTOMOIIIY BUACOYBEIUUHUTENEH I YJAIEHHOIO POCMOTpA.

Hanuuyme  KOMIBIOTEPHOM TEXHUKH CO  CIEHUAIBHBIM  MPOTPAMMHBIM
oOecricueHUEM, aJalTUPOBAHHOW IS JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3I0POBBS, aJbTEPHATUBHBIX YCTPOWCTB BBOAA MH(MOpPMAIUM M APYTHX TEXHUUECKUX
CpPEeACTB TMpueMa-nepenayn y4uyeOHOM WHQpOpMalMu B JOCTYMHBIX (dopMmax s
00y4Yaromuxcs ¢ HapyIIEHUIMH OTIOPHO-ABUTATEILHOTO amnmapara. J{Jis o0ydaronuxcs
C HapyUICHUSIMUA OMOPHO-JABUTATEIILHOTO amnmnapara MpelyCMOTPEHO HCIOJIb30BAHUE
albTEPHATUBHBIX YCTPOUCTB BBOJIA MH(POpMALINH.

23

@ BYY <©

S


http://www.abbyy.com
http://www.abbyy.com

Jnst peanuzauun nporpammbel  oumbnuoteunsii  poug ['BIIOY MO «Sxpomckuit
KOJUICJK»  MMEET  Te4YaTHble W/WIM  DIIEKTPOHHBIE  OOpa3oBaTelbHBIE U
WH(OOPMAIIMOHHBIE  PECypchl,  PEKOMEHIyemble Ui  HUCIOJIb30BaHUS B
o0pa3oBaTeIbLHOM IpOIIecce

OcHogHble UCMOUHUKU .

— Tabpuensn O.C. Xumus aiist npodeccuit 1 CielualbHOCTENR TEXHUYECKOTO
npoduis: YueOnuk:Axkagemus: 2017

— Epoxun I0.M.Xumus st npodeccuit u cnenualbHOCTENH TEXHUUECKOT0 U
€CTeCTBEHHO- Hay4.npoduiieid.- Akan.:2018; 2019

— Koncrantunos B.M.O61mas 6uonorus. Axkagemus : 2017

— KouncrantunoB B.M.buonorus njs npodeccuii 1 cnen. TeXHU4eCKoro 1 ecT.-Hayy.
npoduis: Yueonuk aist CI10.-Axanemust: 2017

— Tynukun C.M.OO1as OMOJI0THS C OCHOBAMU 3KOJIOTHUU U MPUPOTO0XPAHHOM
nestenbHOCTH- Akanemus: 2017

— Ko#ncrautunos B.M.buonorus.-Axanemus, 2017

— JImutpuea B.®D. ®usuka aiis npodeccuii U CHeHaIbHOCTEN TEXHHUECKOTO
npoduis.-Axkagemus: 2018;2019

— JImutpueBa B.®. CoopHuk 3a1a4.2017

— Cawmoitnenko 1.1, ®usuka a5 npodeccuii 1 CeruaibHOCTEN COIl.-KOH. U
ryMmanuTapHoro npodums: Yueouuk — Akagemusi:2017

— Camoiinenxo I1.1. CoopHuk 3anau no ¢pusuke ;2017

ZIOI’lOﬂHumeJleble UCMOYHUKU .

— benses /1.K., Joimwuy .M., Kysneyosa JI.H. u op. buonorus (6a30BbIlli YPOBEHB).
10 xnacc. — M., 2017.

— benses JI.K., Joimwuy I'"M., bopooun I1.M. u op. buonorus (6a30BbIii YPOBEHB).
11 xnmacc. — M., 2017.

— labpuenan O.C., Ocmpoymos H.I'. Xumus s npodeccuil M crenuaibHOCTEH
COLIMAIbHO-3KOHOMHYECKOT0 M TYMaHUTApHOTO Npoduieil: ydeOHUK IS CTYI.
yupexaeHuii cpes. mpod. o6-pazoBanus. — M., 2017.

— Tabpuenan O.C. Xumus. [lpaktukym: yue6. mocobue. — M., 2017.

— Taopuenan O.C. u op. Xumus. TecTsl, 3a1aund U yIpaxHeHUs . y4eb. mocooue. —
M., 2017. I'abpuenan O.C. Xumus. Ilocodue mist moaroroBku k EID: yueo.
nocobue. — M., 2014. Enxuna JI.B. buonorusi. Bech mKONBbHBINA Kypc B TaOIHIIaX.
— M., 2017.

— Epoxun [O.M. Xumus: 3amgauu W yOopakHeHHs: y4eO. mocoOue Ui CTyA.
yupexaenuit cpes. npod. oopazosanus. — M., 2017.

— Epoxun FO.M. COOpHUK TECTOBBIX 33JJaHMi MO XUMHUHU. y4eO. mocobue ans CTy.
yupexaeHuit cpes. npod. oopazosanus. — M., 2017.

— Koncmanmumnoe B.M., Pezanog A.I'., @aoeesa E.O. buonorus: yueOHUK AJid CTYI.
yupexaeHuii cpea. npod. obdpasoBanus / mox pena. B.M.KoncrantuHoBa. — M.,
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2017.

Hemuenko K.D. ®u3uka B cxemax u tadimmax. — M., 2017.

— Cawmotinenko I1.M. ®uzuka 118 npodeccuid M CHeNUATBLHOCTEH COLMAIBHO-
HKOHOMUYECKOTO U TYMaHUTApHOTO MpOQMIIeH: yUeOHHK AN CTYH. YUYpekKICHUN
cpen. npod. oopazoBanus. — M., 2017.

— Camoiinenxo I1.1. CoopHUK 3a1a4y 1o Qu3uke ais nmpodeccuii U crenrantbHOCTER
COIMATbHO-KOHOMHYECKOTO W TYMaHUTapHOro mnpoduiiei. yded. mocodoue s
CTYy.I. YUpeXKIeHu cpel. mpod. odpazoanus. — M., 2017.

— Camoiinenxo ILU. Teopus u metonuka oOyueHus ¢usuke: yded. mocobue s
npenojaaBarenei ccyzos. — M., 2017.

— Unvun B.A., Kyopsasyes B.B. Victopus u metononorust puzuku. — M., 2017.

— Tabpuenan O.C., Jlvicosa I'.I'. Xumus: KHUTa AJIA NpenojaBaress: yuel.-MeTo/.
nmocodbue. — M., 2017.

— buonorus. PykoBoncTBO K mpaktudeckuM 3aHsatusM / moxa pea. B.B.Mapkunoit. —
M., 2017.

— @epnepanbHbiil 3aK0H 0T 29.12.2012 Ne 273-d3 «O06 obpaszoBanuu B Poccmiickoit
®enepanun». [Ipuka3z MunncrepcTsa obpazoanus u Hayku PO ot 17.05.2012 Neo
413 «O6 ytBepkneHun (HeaepasbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO
cTaHgaprta cpeaHero (oHoro) oomero oopa3oBaHMs».

— Ilpukaz MunucrepctBa oOpa3zoBanuss u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHUH n3MeHeHuit B [Ipuka3z MunHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit
Oeneparuu - ot 17.05.2012 Ne 413 “O6 yrBepxkiaeHun deaepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa cpenHero (MoJiHoro) oO0IIero
oOpa3zoBaHus’ ».

— Tlucemo JlemaprameHTa rocyJapCTBEHHOM MONMUTUKH B c(hepe MOArOTOBKU pab0InX

kazpoB 1 JI1O MunucrtepctBa oopazoanus u Hayku P® ot 17.03.2015 Ne 06-259

«PexomeHaaMy Mo OpraHU3alMU MOJYYEHUS! CpeJHEero oO0miero odpa3oBaHUs B

npeaenax OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPOQECCHOHATBHOTO

oOpa3zoBaHusi Ha 0a3e OCHOBHOTO oOIIero oOpa3oBaHUs C y4eTOM TpeOOBaHUI
dbeneparbHBIX TOCYAAPCTBEHHBIX O0PAa30BATEIBHBIX CTAHAAPTOB W IOTYYaeMOMU
npo(eCcCru Uin CEeHAIbHOCTH CPEIHETO MPOPECCUOHATILHOIO 00Pa30BAHUS».

HNuTtepuer-pecypenl (U-P)

— www.class-fizika.nard.ru («Kiacchast mjocka Jijst TF0003HATECIIBHBIX)

— www.physiks.nad/ru («®u3nka B aHUMAIUIX»)

— www.interneturok.ru («Bumeoypoku 1o mpeamMeTam MKOJIbHON IpOrpaMMbI»)

— www.chemistry-chemists.com/index.html (s;mexTpoHHBIN KypHan «XUMHKH |
XHMHMSI»)

— www.pvg.mk.ru (onummnuazna «I[Tokopu BopoObeBbI TOphI»)

— www.hemi.wallst.ru («Xumus. OOpa3oBaTeNbHbIN CANT AJIs MIKOJIBHUKOBY)

— www.alhimikov.net (O6pa3oBaTenbHbIil CAlT IS IIKOJILHUKOB)

— www.chem.msu.su (DyekTpoHHast OMOIMOTEKA 110 XUMHUH)

— www.hvsh.ru (kypaan «Xumuss B 1mkose»). WWW.hij.ru (kypaan «Xumus u
KHU3HBY)
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4. KOHTPOJIb M OLIEHKA PE3YJILbTATOB OCBOEHHUS
TACHUATIINHBI

KoHTposib M omeHKa pe3yJbTaTOB OCBOECHHUS JHCUUIUIMHBI OCYIIECTBISCTCA
MpernojiaBaTeyieM B MPOLECCe MPOBEACHUS MPAKTUYECKUX 3aHATHN W J1a0OpaTOPHBIX
paboT, TECTUPOBAHUSA, a TaK)XEe BBIMOJTHEHUS OOYYAIOMIUMUCS WHINBUIYTHHBIX

3aJJaHUH, IPOECKTOB, UCCIEIOBAHUN.

Pe3yabTaThl 00yuyeHus
(ocBOEHHBIE YMEHHsI, YCBOEHHbIE 3HAHMS)

®opMbI U METOABI KOHTPOJIS H
OLIEHKH
pe3yJbTaTOB 00yUeHUs

YmeHus: @ opMBbI KOHTPOJIsI 00y4YEHHS
V.1 Ywmerp MMOHUMATH 3HAYUMOCTh | — OIICHKA PE3YJIbTaTOB
€CTECTBEHHOHAYYHOI'O 3HAHMS JUIsI KAKJIOTO YEJIOBEKA IIPAKTUYECKUX 3a/IaHUH;
HE3aBUCHUMO oT €ero npo¢eCCHOHANBHOM | — OLIEHKa pe3yabTaToOB
JEATeNbHOCTH,  pa3iuyaTh (akThl W OILEHKH, n1a0opaTOpHBIX padoT;

CpaBHUBATb OLUCHOYHLIC BBIBOABI, BUACTH HUX CBA3b C
KPUTEpUSIMH  OLEHOK M  CBSI3b  KPUTEPUEB C
OIIPEACIICHHON CUCTEMON LIECHHOCTEN.

V.2 YMmethb MNPUMCHATb CCTCCTBCHHOHAYYHbIC 3HAHUSA
I 00BICHEHHUS OKPYKaroux SIBJICHUH, COXpaHCHUA

300POBbA, oOecrneyeHus 0e30I1aCHOCTHU
KHU3HCOACATCIbHOCTH, 6epe>1<Hor0 OTHOIIICHUA K
npupoac, palmruoOHAJIBbHOIO IIPUPOAOIIOJIBL30BAHUA, a

TaK)Ke BBIMIOJHEHUS POJIM TPAMOTHOTO MOTpeduTens,
BIIAJIETh npueMaMu €CTECTBEHHOHAYYHBIX
HaONIOACHWH, OMBITOB, WCCICIOBAHUA H OILECHKH
JIOCTOBEPHOCTH TOJIYYCHHBIX PE3YyIbTATOB.

V.3 Briageth MOHATUHHBIM aIapaToM €CTeCTBEHHBIX
HAyK, MO3BOJISIIOIIMM TO3HABaTh MUpP, Y4aCTBOBATh B
JUCKYCCUSIX MO €CTECTBEHHO-HAYYHBIM BOINPOCAM,
WCIIOJIb30BaTh Pa3JMYHbICE WMCTOYHUKH WH(pOpManuu
JUIE TIOJTOTOBKM COOCTBEHHBIX pPabOT, KPUTHUECKU
OoTHOCUThCST K cooOmenusm CMU, conepxamum
HAY4YHY10 HH(OpMaIuio.

OLICHKA PE3YJIbTAaTOB
VH/IMBUTyaJIbHBIX 3aJaHU;
OLIEHKA PE3yJIbTaTOB MPOEKTOB;
OLICHKA PE3YJIbTAaTOB
HUCCIIEJOBAaHUMH,

YCTHBIH OITPOC;

MUCHMEHHBIN OIpOC;
TECTUPOBAHUE.

3HaHuA:

MeTtoabl OLIEeHKH pe3yJIbTATOB
o0yueHus:

3.1 3nHate o0 Haubosee BaXHBIX OTKPBITHAX MU
JOCTHXKEHUSIX B oOnactu €CTEeCTBO3HaHUH,
NOBJIMABIIMX HA 3BOJIIOLUIO MNPEICTABICHUHA O
IPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTUH.

3.2 3HaThb 0 EJIOCTHOH COBPEMEHHO
€CTECTBEHHOHAYYHOW KapTHHE MHpa, MPUPOJIE Kak
€IMHOM IEJIOCTHOM CHCTEME, B3aMMOCBS3H YCJIOBEKA,
MIPUPOJIBI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macirtabax BeeneHnoi.

3.3 3HaTh O HAYYHOM METOJE TO3HAHUS MPHUPOIBI U
CpeACTBaX H3YYEHHUS Meramupa, MakpoMupa W
MHUKPOMHPA.

YCTHBIH OIIpOC;
IIMCBMEHHBIN OIIPOC;
TECTUPOBAHUE.
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