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1. TACIIOPT PABOYEM [TPOT'PAMMBI YYEBHOU JUCIHUTIJIINHBI
«ECTECTBO3HAHMUE»

1.1. O6acTh NPUMEHEHUS POrPaAMMBbI

Pabouass mporpamma y4eOHOUW mucruIuiiHbl «EcTecTBO3HaHWE» SIBISETCS YaCTBHIO
OCHOBHOW TpodeccroHanbHOi 00pa3oBaTebHOW Tporpammbl B cooTBercTBUM ¢ PI'OC 1o
cnermansHocTr CIIO. Tlporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpemnero
oOmiero o0pa3oBaHus, MPEIBSIBIAEMBIX K CTPYKTYpE, COJEPKAHUIO M PE3yJbTaTaM OCBOCHHSI
y4eOHOM JuCHHMIUIMHBI  «EcTecTBO3HaHWE», B COOTBETCTBUM C PeKOMEHIAIMsIMHU 110
OpraHM3allMd  TMOJIy4eHUs CpeaHero oOmiero o0pa3oBaHUS B MpeAesiax  OCBOCHHUS
00pa3oBaTeNbHBIX MPOTPaMM CPEIHEro MpoQEeCcCHOHATILHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO
o0miero o6pa3oBaHus ¢ yueToM TpeboBaHui (heaepaabHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHAAPTOB M TOJYyYaeMON CIHEIUaIbHOCTH CPEIHEr0 NPOo(EeCCHOHATBFHOTO O00pa3oBaHUS
(mucemo [lemaprameHTa TOCylapCTBEHHOM MOJMUTUKHA B cpepe MOATOTOBKH paboyux KaJpoB U
JITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

1.2. MecT0 y4eOHOM JMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH TNPo¢ecCHOHAIBHOMI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI

VYuyebnas mucummuinHa «EctecTBo3HaHME» OTHOCUTCS K UKy «OOmeoOpazoBarebHas
IIOJATOTOBKAY.

1.3. esan u 3aga4n y4eOHOMH TUCHUIIIMHBI
Conep:xanue nporpammbl « EcTecTBO3HAHHE) HANPaBICHO HA TOCTIDKCHUE CIIETYIONINX 1eJIei:

v/ OCBOEHHE 3HaHWH O COBPEMEHHOW ECTECTBEHHO-HAYYHOW KAapTHHE MHpPa W METOJax
€CTECTBEHHbIX HAyK; 3HAKOMCTBO C HauOojiee BaXHBIMH HIESIMH U JOCTHKEHUSIMH
€CTECTBO3HAHMS, OKA3aBIIMMHU ONPEAECISAONIEEe BIMSAHME HAa pPa3BUTHE TEXHUKU U
TEXHOJIOTHif;

v OBJajieHHE YMEHHSAMH TPUMEHSTH I[OJYYCHHBIC 3HAHHUS Ui OOBSCHEHHS SIBICHHI
OKpY’)KaloIIero  MHpa,  BOCHPHATUS  HMH(OpPMAIMM  €CTECTBEHHO-HAYYHOTO U
pohecCHOHANBbHO 3HAYUMOTO COJEPIKAHUS;, Pa3BUTHE HHTEUIEKTYalbHBIX, TBOPYECKUX
CMOCOOHOCTEM M KPUTUYECKOTO MBIIUIGHHS B XOJA€ TPOBEICHHMS MPOCTEHIINX
WCCIEA0BAHUM, aHAIN3a SIBJICHUM, BOCHPUATHS M MHTEPIPETALUU €CTECTBEHHO-HAYYHOU
uHpOopMauy;

v\ BOCIHTaHWE YOEKIECHHOCTH B BO3MOXKHOCTH TIO3HAHHMS 3aKOHHOM TPHPOABI U
HCIIOJIb30BAaHUs [JOCTWIKCHMM €CTECTBEHHBIX HAyK U1 pPa3BUTHUS LMBWIM3ALUUA U
MTOBBIIICHNS KaYECTBA KU3HH;

v/ NpUMEHEHHWE eCTECTBCHHO-HAYUYHBIX 3HAHHH B NPO(ECCHOHATBHON JEATEIbHOCTH U
MOBCETHEBHOM JKU3HU Ui oOecriedeHns 6€30MacHOCTH KU3HEAEATeIbHOCTH; TPaMOTHOTO
HCIIOJIb30BAaHUsl COBPEMEHHBIX TEXHOJIOIMM; OXPaHbl 3J0POBbS, OKPYKAIOIIEH CPEBI.

1.4. PesyabTaThl 0cBOCHHMS Y4eOHOM AUCHUIIIMHBI

OcBocHue COACPpIKaHUsA y‘-IC6HOI71 JUCHMIUINHEL «EcTecTBO3HAHME) obecnieunBaeT JOCTHIKCHUC
O6y‘IﬁI-OIIIPIMPIC§I CICOAYIOIIUX PE3YyJIbTAaTOB:

JIUYHOCHIHBIX:
v/ YCTOMYMBBINA MHTEPEC K UCTOPUH M JOCTHKEHUSAM B 00JIACTH €CTECTBEHHBIX HAYK,
YyBCTBO I'OPJIOCTH 332 POCCUMCKUE €CTECTBEHHBIE HAYKU;
v TOTOBHOCTH K TIPOJOJDKEHHIO O0pa30BaHMs, MOBBIICHUIO KBAIU(DUKALUKA B
n30paHHOM MPO(EeCCHOHANBHON NeSTEIBHOCTH C UCIIOIb30BaHUEM 3HAHHUH B 001aCTH
€CTECTBEHHBIX HAYK;



v

00BEKTUBHOE OCO3HAHNE 3HAYMMOCTH KOMIIETCHIMH B 00JIaCTH €CTECTBEHHBIX HAYK IS
YeJI0BEeKa M O0IECTBa, YMEHUE UCIIOIh30BATh TEXHOJIOIMYECKHE JOCTIKEHHS B 00J1acTh
(bU3UKH, XUMHHU, OMOJIOTUH IS TIOBBIIIECHHSI COOCTBEHHOTO MHTEIIIEKTYaJIbHOTO
pa3BUTHA B BEIOpaHHOU PO eCcCHOHATBHOM e TEIbHOCTH;

yMEHHE NPOaHATN3NPOBATh TEXHOTCHHBIE TTOCIIECTBUS ISl OKPYIKAIOIIECH CPe/Ibl,
OBITOBOI M IPOU3BOACTBEHHOMN JEATEILHOCTH YEIOBEKA,;

TOTOBHOCTH CAMOCTOSITENILHO 100BIBATh HOBBIE /IS 051 €CTECTBEHHOHAYYHBIC 3HAHUS C
UCIIOJIb30BAHUEM JIJISl TOTO JOCTYIHBIX HCTOYHUKOB HH(OPMAIIHH;

yYMEHHE YIIPaBJISATh CBOCH MO3HABATEIBHON JACATEIBHOCTBIO, TPOBOJUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHUS;

yYMEHHE BBICTPAaNBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIICHHS B KOMaH/I€ 110 PEIICHUIO
00IIMX 3a7a4 B 00JIACTH €CTECTBO3HAHMS

Memanpedmemnbtx:

v

v

OBJIAACHNC YMCHHUAMUA U HABbIKAMU PA3JIMYHBIX BUAOB O3HABaTEIbHOU ACATCIIBHOCTHU
ISl U3YYEHHS Pa3HBIX CTOPOH OKPYIKAFOIIETO €CTECTBEHHOTO MHUDA,;

MIPUMEHEHNE OCHOBHBIX METO/I0B MMO3HAHUS (HAOI0IEHUS, HAYYHOT'O SKCIIEPUMEHTA) JIJIst
U3YYCHUS Pa3InYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, C KOTOPBIMHU
BO3HUKAET HEOOXOJMMOCTh CTAIKMBATHCS B MPOQPECCHOHAIBHOM cdepe;

YMEHHE OMNpEACNATh eI W 3a/1a4d JACATSIbHOCTH, BRIOUPATh CPEICTBA [T X
JTOCTIDKEHHSI Ha TIPAKTHKE;

YMEHHE KCIOJIb30BaTh PA3IHYHBIC HCTOUHHKH IS TOJYYCHHUS €CTECTBCHHOHAYYHOM
nH(GOPMAIIUU U OLIEHUBATh €€ IOCTOBEPHOCTH /ISl IOCTHIKECHUS ITOCTABIICHHBIX TIeNICH 1
3aj1a4;

npeomemmuulx:

v

c(hOpMHUPOBAHHOCTD MPEACTABICHHH O I[EJIOCTHON COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTHUHE MUpa, IPUPOJE KaK €AMHOM LIEIOCTHON CHUCTEME, B3aUMOCBSI3U YEJIOBEKA,
MPUPOJIBI U O0LIEeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTabax BeeneHHol;
BJIaJICHHE 3HAaHUSMH O HanboJiee BAXKHBIX OTKPBITHAX M JOCTHXKEHHUSIX B 00JIACTH
€CTECTBO3HAHHUS, ITOBJIMSABIINX HA 3BOJIFOLUIO MIPEACTABICHHUM O IPUPOJE, HA Pa3BUTUE
TEXHHUKH U TEXHOJIOTHIA;

c(OpMHUPOBAHHOCTh YMEHUS PUMEHSTh €CTECTBEHHOHAYYHbIC 3HAHUS 1JI1 O0BSICHEHUS
OKpY>KaIOIIMX SIBIICHHUIA, COXpAaHEHHUs 3/J0POBbA, 00ecredeHns: 6e30nacHOCTH
KHU3HEACSITEIbHOCTH, OEPEKHOr0 OTHOIICHHUS K IPUPOJIE, PALIMOHAIBHOTO
IIPUPOJIONOIB30BAHUS, a TAK)KE BBINIOJIHEHUS POJIM IPAMOTHOIO ITOTPEOUTENS;
c(OpMUPOBAHHOCTb MPEACTABICHUI O HAYYHOM METO/1e TO3HAHMSI PUPOIBI U CPEACTBAX
U3y4EHHs Meramupa, MaKpoMupa U MUKpOMHUpA; BJIaJIEHUE IPUEMAMU €CTECTBEHHO-
HAYYHBIX HaOJIOJICHUH, OMBITOB, UCCIIEIOBAHUI U OLIEHKU JOCTOBEPHOCTHU MOTyUYEHHBIX
pe3yJIbTaTOB;

BJIQJICHUE TOHSTHIHBIM aIIapaTOM €CTECTBEHHBIX HAYK, I03BOJIIOIIMM O3HABATH MHUP,
y4acTBOBAaTh B AUCKYCCHUSX I10 ECTECTBEHHOHAYYHBIM BOIIPOCaM, UCII0JIb30BATh
pa3iaryHble UCTOYHUKU WH(OPMALIUU JJIs TOJATOTOBKU COOCTBEHHBIX pabOT, KPUTHUYECKU
OTHOCHUTBCS K coobmienusm CMU, comepkanum HayqHyt0 HHGOpPMAIIHUIO;
c(hOpMUPOBAHHOCTh YMEHHUI MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAy4YHOTO 3HAHUS IS
KaX/IOTO YeJIOBeKa HE3aBHUCHMO OT €ro MpoeCCHOHAIBHON NEeATETBHOCTH, (PaKThl U
OLICHKH, CPABHUBATH OLIEHOYHBIE BBIBObI, BUJIETh UX CBS3b C KPUTEPUSAMH OLIEHOK U
CBA3b KPUTEPUEB C ONPEIACICHHON CUCTEMOM LIEHHOCTEM.

1.5. KosinuecTBO 4acoB Ha OCBOEHHE MPOrpamMMbl Y4eOHOH JMCHHIIIHHbI
MakcHUMasbHas yyeOHas Harpy3ka oOydaromerocs - 162 yaca, B TOM 4yuce:

oOsi3aTenpbHas ayIuTopHas padboTa oOydaromierocs - 108 gacos;
caMmocTosTeNbHas paboTa oOyyaromierocsi - 54 gacos.



2. CTPYKTYPA M COJAEPKAHUE YYEBHOM JUCIUATLIUHBI

2.1. O0beM y4eOHOM NMCHUIIMHBI U BUAbI Y4e0HOIl padoThl

Buna yueOHoii padoThI

Oovem uacos

MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 162
O0s3aTesibHAsI ayIMTOPHAsA yuyeOHas HArpy3Ka (Bcero) 108
B TOM YHCJIE!
TEOPETUYECCKUE 3aHITHS 76
MIPAKTUYECKHE PadOTHI 32
CamocTosiTesibHAsi paboTa 54

HUmoeosas ammecmayus 6 ghopme ough.3auéma

2.2. TemaTnueckmii IJIaH U cofiep:kaHue y4eOHOH AucuuIMHbI «EcTecTBO3HaAHME»

Ne HauMmenoBanue
n/n pasnena, TEMBI

KonTaktHas

padoTa

JIK

I1P

JIb

Bcero KOHTakTHBIX

qacoB

1. | dusuka:

Pa3nen 1. Mexaunuka.

Paznen 2. MonekynspHas Gpu3uka.
Paznen 3. DnexkrpoauHaMuka.

Pasnen 4. KonebaHus v BOJIHEL

Paznen 5. DnemMeHThI KBaHTOBOU (DH3HKH.
Pasnen 6. Becenennas u ee 3BOIIONMS.

36

16

wo [KOJ1-BO 4acoB Ha

< ICpC

2. | Xumus:

3aKOHBI.
Tema 2. HeopraHuueckue coeIMHCHUSI.
Tewma 3. Opranndeckasi XUMUs.

Tema 1. Baxxkaelmme XMMHUYSCKHE TIOHATHS H

28

10

38

14

3. | buoaorus:

Tema 1. Beenenue.
Tema 2. Knetka.
Tewma 3. Opranusm.
Tema 4. Bun.

Tema 5. DKOCHCTEMBI.

12

18

14

HUTOro

76

32

108

54




HaunmMmenoBanue
pa3aesioB U TeM

Conep:xanue y4e0HOIro MaTepuaJia, JJadopaTopHble padoThbI U
NMPaKTHYEeCKHE 3aHATHS, CAMOCTOSITE/IbHASL padoTa 00yUyalouuxcst

XapaKkTepUCTUKA OCHOBHBIX BUJAOB Y4eOHOM
AeATeJbHOCTH
00y4aoIuxcs

PU3UKA.

Bseoenue. ®uznka — dyHnaMeHTanbHast HayKa o npupojae. EcrecTBeHHO-HAyYHBIN METOJ TO3HAHUS, €r0 BO3MOYKHOCTH U TPaHUIIbl IPUMEHUMOCTH.
DKCIIepUMEHT U TEOpUs B TIpoLiecce MO3HaHUS TPUPOIbl. MoenupoBanue pU3MUECKUX SBICHUH U MporeccoB. EcTecTBeHHO-Hay4Hast KapTUHA MUpa U
ee BaKHEHIITNE COCTaBIISIONTNE. ENMMHCTBO 3aKOHOB MPUPOJIBI U COCTaBa BelecTBa BO Beenennoit. OTKphITHS B (U3HKE — OCHOBA Mporpecca B
TCXHUKC U TCXHOJOI'MHU ITPOMU3BOJACTBA.

BBenenue

dusnka — QyHIaMeHTalbHas HayKa O pupoje. EctecTBeHHOHAayuYHBIN METO
MIO3HAHMsI, €F0 BO3MOKHOCTH M IPAHULIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS
B IIpoliecce MO3HaHUs MpUposl. MoaenupoBanue GU3MUECKUX SIBICHUN U
nmpoueccoB. EcTecTBEeHHOHay4Has KapTHHA MHpa M €€ Ba)KHEWIIUe
cocraBisomue. ENMHCTBO 3aKOHOB NPUPOABI M COCTaBa BELIECTBA BO
Bcenennoii. OTKpeITHS B (PU3MKE — OCHOBA MPOTPECcCa B TEXHUKE U
TEXHOJIOTMH ITPOU3BOJICTBA.

Camocmoamenvnaa paboma: npopaboTKa JONOIHUTEIBHOMN JIUTEPATYPHI, C
UCTIOJIb30BaHUEM PEKOMEH/IAIIUI MPeTo1aBaTels.

Koncnekr no teme «lIpuctaBku cuctembr CH».

Coobmenust: «Metposorusi B npodeccuny, «Pusnka B npodeccun» (3HaueHue
¢bu3uku npu ocBoeHuu npogeccun), «Ilorpemuoctu n3mepeHuin».

PasButHe crmocoOHOCTEN SICHO U TOYHO
H3JIaraTh CBOU MBICJIH, JIOTHYECKH
000CHOBBIBATh CBOIO TOUKY 3PCHHSI,
BOCIIPUHUMATh U aHAIU3UPOBATH MHEHUS
co0eceTHUKOB, MPU3HABAS MIPABO JAPYTOTO
yesoBeka Ha mHoe MHeHue. [IpuBenenue
MIPUMEPOB BIIMSIHUS OTKPBITUN B (PU3KKE HA
MPOTPECC B TEXHUKE U TEXHOJIOTUHU
MIPOM3BO/ICTBA.

Paszgea 1. Mexanuka.

Kunemamuxka. Mexannueckoe nsmwxkeHue. Cucrema otcuera. Tpaexkropusi nsrkeHus. Ilyte. [lepemenienue. PaBHoMepHOE NpsAMOIUHEITHOE
neuxkeHne. CkopocTb. OTHOCHUTENIEHOCTh MEXaHMYECKOTO JIBIDKEHHUS. 3aKOH CIOXKeHUs ckopocted. ['paduku nBmkeHus. CpeqHsis CKOPOCTh IPH
HEPaBHOMEPHOM JIBIKEHHU. MrHOBEHHas CKOpOCTh. PaBHOyCKOpeHHOE IMpsIMOJIHMHEWHOE JBIKeHuE. Y ckopeHue. CBoOOIHOE MaJieHHe Tel.

Tema 1.1.
Kunemartuka.

Mexannueckoe npuxkenue. Cucrema orcuera. Tpaekropus, myThb,
nepemenieHust. CKopocTb. Y CKOpeHue.

IIpakTKyM O pemeHuro 3aaad o teMe «MexaHWdecKoe IBHKEHHE U €ro
XapaKTEPUCTUKU.

BI/II[BI MEXAaHNYCCKOI'0O IBUKCHUA U €T0 OIIMCAaHUC.

Jlabopamopuas pavoma Nel no meme «H3yuenue mexanuieckoco 08UNCEHULY.

IIpakTukymM 10 pemeHuto 3aaady o Teme «OmnucaHue MeXaHHUYeCKOro
JIBIKECHUSD.

O3HaKOMJIEHHE CO CIOCOOAMHU OIMUCAHUS
MEXaHUYECKOI'0 JIBHKEHHUSI, OCHOBHOM
3a/1auell MexaHuKH. V3ydyeHne OCHOBHBIX
(U3HYECKUX BEIIMYMH KHHEMATHKH:
MIEPEMEIICHUS, CKOPOCTH, YCKOPCHHSL.
Habiroenue 0THOCUTEILHOCTH
MEXAHNYCCKOT'O ABUXKCHUS.
dopMyIUpOBaHUE 3aKOHA CIIOKEHUS




CamocTrosiTeibHAs padoTa: npopaboTKa JOMOTHUTEILHOMN TUTEPaTyPHI, C
HCITOJIb30BAaHNEM PEKOMEHJAINI [TPENO01aBaTelIs.

JomamrHss npaktudeckas pabota «Pacder yckopeHHs: CBOOOTHOTO MaICHUS.
Coobmenne «CKOpOCTH B IPUPOJIE U TEXHUKEY.

Temsl pedepaton: «["amuneo ['anuneii — ocHOBATENh TOYHOTO €CTECTBOZHAHMSD,
«3HaueHue OTKpbITUi ["anmnes.

ckopocren. UccrnenoBanue
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
ABHUKCHUA. ITonnMaHue cMBICIa OCHOBHBIX
(bu3NYECKUX BEIMYHMH, XapaKTePU3YIOIINX
JBUYKEHUE Tea.

Hunamuka. Macca u cuna. Bzaumoneiictsue ten. 3akonsl quHaMukd. Cuibl B ipupojie.  CriocoObl u3MepeHHst Cril. 3aKOH BCEMHUPHOTO TSATOTEHHUS.

HeBecomMoCTb.
OCHOBHOE yTBEpKICHNE MEXaHUKH. 3akoHbl fMHaMuKu Cuita. Macca. [lonnmanue cMbIcia Takux PU3NIECKUX
MOJIeJIel, KaK MaTepralibHasl TOUYKa,
Jlabopamopuasa paboma Ne2 no meme «H3zmepenue maccol mena u onpedeieHue | AHCPLUUAIbHAS CHCTEMA OTCYCTA.
NJIOMHOCIU 8eUlecmen ». I/ISMepeHI/IC MaccChl T€JIa Pa3JIMYHbIMHU
cnocobamu. 3mepenue cui
[IpakTKyM MO pEelICHHIO 3a/1a4 TI0 TeMe: «3aKOHBI TMHAMUKAY. . P
B3aUMOJICUCTBUS TeJ. Beruncienue
Tema 1.2 Cuner B mpupone. CrocoObl M3MEpeHHs CHII. 3aKOH BCEMHUPHOTO TATOTCHUS.
ol 3HAUYEHUS YCKOPEHUs TeJ MO U3BECTHBIM
JluHAMHKA HesecomocTs o
3HAYEHUSAM JCHCTBYIOMIMX CHJI U Macc TeJl.

CamocTtosiTeibHAs padoTa: cucTeMaTHIecKasi MpopadOTKa KOHCIIEKTOB 3aHSATHH,
y4eOHON JUTEpaTyphl W JIOMOJHHUTEIBLHON, C MCIOJIb30BAaHHEM PEKOMEHIAINI
nperoaaBaTers.

[ToaroToBka cooOmieHust U pedepaTosB.

1.Pedepar «Cuiibl B IpUpPOJIE U TEXHUKEY.

2. Coobmienne «Macca Tea M CriocoObl €€ U3MEPECHHUSD.

YMeHue paznuyaTh CUITY TSXKECTH U BEC
tena. OObsICHEHNE U TIPUBEICHUE IPUMEPOB
siBIeHUs] HeBecomocTH. [Ipumenenue
OCHOBHBIX IOHATUH, (GOPMYIT U 3aKOHOB
JTUHAMUKH K PEIICHUIO 3a/1a4.

3akonwl coxpanenus 6 mexanuke. VIMIynbc Tena. 3aKOH COXpaHEHHUs HMITyJibca. PeakTuBHOe nBrkeHune. MexaHuueckass pabora. MoOIIHOCTb.
Pabora cuibl TATOTEHMS, CUIbl YNIPYTrOCTH M CUJIbl TpeHus. Mexanuueckas sHeprus. Kunernueckas sHeprus. Kuneruueckas sueprust u pabota.
[MoTennuanpHas SHEPrus B TPaBUTAIMOHHOM Toiie. [loTeHIanbHas Heprusl ynpyro neGopMHpPOBAHHOTO Telld. 3aKOH COXPAHEHHs IOJIHOM
MEXaHUYECKON YHEPrHUu.

Tema 1. 3.
3akoHbI
COXpaHeHHUs B
MeXaHHKe.

Hmnynbc. 3aKOH COXpaHeHUsl UMITyJibca. PeakTuBHOE ABMKEHHUE.
PaGota cunbl. Kunernmueckas osHeprusa. IloTeHuumanpHas SHeprus.
COXpaHEHUsI MEXaHUYECKON YHEPIHUH.

3akoH

Konumponvnas paboma Nel no pazdeny «Mexanuxay.

CamocTtosiTeibHass padoTa: npopabOTKa JOMOIHUTEIBHON JIUTEPATYPBbI, C
UCIIOJIb30BaHUEM pekoMeHaanuil npenoaasarens. Iloaroroska cooOrienuii,
KOHCIIeKTa, pedepara.

Pedepartsr: «Mcaak HploTOH — co3naTens KIacCHuecKoi Gu3nKmy»,
«Cuiibl B mpupojie ¥ TexHuke», «Jleonapno na Bunun — ydeHslil u

3aKOHBI COXpaHEHUS! B MEXaHUKE
Beruucnenue paboThl cuil 1 U3MEHEHUS
KMHETUYECKOW dHEpruu Teia. Beruucienue
MOTEHLUAIBHON YHEPTUH TEN B
IPAaBUTAL[MOHHOM I10J1€. XapaKTepPUCTHKA
IIPOU3BOJUTEILHOCTH MAlIVH U JBUTaTENIeH
C MCIOJIb30BAaHUEM ITOHATHUS MOIIHOCTH.




| m3oGperarensy. |

Pa3znea 2. MosiekyJsipuas pusuka.

Monexyiapnas gusuxka. ATOMUCTHYECKAsI TEOPUS CTPOCHHS BelecTBa. HaOMIOACHNS U OTIBITHI, TIOJTBEPIKIAIOIINE AaTOMHO-MOJIEKYJIIPHOE CTPOSHUE
BelecTBa. Macchl U pa3Mephl MOJIEKYJI. TemioBoe JBMKEHUE YaCTHUIl BelecTBa. bpoyHoBckoe nBmkeHue. MneanbHblii ras. TemmnepaTypa kak Mepa
CpeaHEel KHHETUYECKON SHEPIUU YacTULl. Y paBHEHUE COCTOSHHS UAEAIBHOrO ra3a. Moaens :kuakoctu. [[oBepXHOCTHOE HATSHKEHUE U CMAYMBAHHUE.
Kpucrammueckue n amopdHbIe BelecTsa.

Bo3HUKHOBEHHE ATOMHUCTHYECKOM THMIIOTE3bl CTpOeHUs BemectBa U ee | POpMyIMpOBAHNE OCHOBHBIX IOJI0KEHUI
HKCIIEPUMEHTANIbHBIE JOKa3aTeNbCTBA. Pa3zMepsl u Macca MosieKysl. bpoyHOBCKOE | MOJNIEKYISAPHO- KHHETHYECKOM TEOPHH.

JBUKCHHE. BrInonHeHNe 3KCIepUMEHTOB, CITyKalluX
AGcomoTHas Temneparypa. YpaBHeHne Menneneesa—Kianeiipona. Pemenne | 000CHOBaHHEM MOJIEKYIAPHO-KUHETHIECKOM
3a1a4 1o teMe: «3akonsl MKTy. teopun. Habmoenne 6poyHOBCKOTO

Jlabopamopnasn paéoma Ne 3 no meme «Pacuem maccoi 6030yxa 6 ayoumopuuy. | ABWKCHUS U siBIeHUs [uddysnn.
Onpenenenre napaMeTpoB BELIECTBA B

Konumponvnas paboma Ne 2 no meme «Ocnosvr MKT. ra3000pa3sHOM COCTOSIHUU HAa OCHOBAaHUH
Mozens xuaxocrn. Vcnapernme n kumenne. Hacbimensii map. Kunenwe. | YPABHCHI COCTOAHIA NACATEHOTO rasa.
BIraskHOCTh BO3IyXa BhIYKCIEHHE CPETHEN KHHETUIECKOH
Tema 2.1. Jlabopamopnas paboma Ne 4 no meme «Onpedenenue 61aACHOCIIULY. SHCPIHH TCIIOBOTO ABIKCHITT MOJICKYJT 110
OCHOBBI KpUCTAIIUeCKHe i aMOphHBIE TeiTa, M3BECTHOI TEMIEPaType BEIECTRA.
MOJICKYISIPHO- | Dponmansuan nadopamopnasn padoma M 5 no meme «Hsyuenue depopmayuy | YISMEPCHHE BI2KHOCTH BO3IyXa
KHUHETHMECKON | 4150h0p1x meny.
Teopuu

CamocTosiTesibHasi padoTa: cucremMaTuyeckasi mpopaboTKa KOHCIIEKTOB 3aHITHH,
y4eOHOI JUTepaTyphl. BhINOIHEHHE JOMAITHETo 3aaHus [0 MOATOTOBKE K
1ab0paTOPHOI M KOHTPOIBHOU paboTaM.

[ToaroToBka u opopmiieHre padboT (COOOIICHH, TOKIAI0B).

1. Hoknaz no teme: «cTopust OTKpBITHS OPOYHOBCKOI'O ABMKECHHUSY.

2. UnpuBuayanbHbld NpoekT «M3mepenue remnepaTypbi».

3. Pemienue 3anau no reme «Temneparypa B MKT teopuu razay.

4. Oryer mo mpakTUYECKOH pabore «Pacder CKOPOCTH IBWIXKCHHS MOJICKYJI
BO3/IyXa B JIOMAIIHUX YCIOBUAX», «HaOnronenue nporecca KUMEHUSD

Tepmoounamuxa. BuyTpenHss sHeprusi. PaboTa u Temoornada kak criocoObl U3MEHEHMsI BHYTpeHHeN sHepruu. [1epBriif 1 BTOpoil 3aKOHbBI
TepMoauHaMuKH. [IpuHiuns! gevicteus temnosbix MamuH. KIIJ] TemmoBeix aBurareneii. TemnoBsle MalIMHBI U UX IPUMEHEHHUE. DKOJIOTHYECKUE
po0JIeMBbl, CBS3aHHBIE C MPHUMEHEHHEM TETUIOBBIX MAIIMH, U IPOOJIEMbI SHEProcOepPEeIKEHHSL.




Buytpennss sneprus. Pabora B tepmoauaaMuke. KommuecTBo TemIoThl. 3aKOHbBI
TEPMOAUHAMUKH. TEII0BBIE NIBUTAaTENIN U XOJIOAWIBHBIE YCTAHOBKH.

CamocTosiTesibHast padoTa: cucTeMaTuieckas mpopadoTKa KOHCIEKTOB
3aHATUH, Y4eOHOH U OTMOTHUTEIBHON JUTEPATYPBHI.

DKCIepUMEHTAIbHOE UCCIIE0BaHUE
TEIJIOBBLIX CBOMCTB BemiecTBa. Pacuer
KOJINYCCTBA TCIIJIOTHI, HCOGXOI[I/IMOFO JUIA
OCYIIECTBJICHUS TIpoIlecca MpeBpaIieHus
BEILIECTBA U3 OJIHOTO arperaTHOro

Tema 2.2. 3anonHenue Tabnuubl 1o Teme «KONMYECTBO TEIIOTHI M HArpeBaTelbHBIC | cocTOSHHS B APyroe. Pacder H3MeHEHMs
TepMoaunHaMuka. —— . N
puoop BHYTPEHHEH 3HEPruH Tel, pabOThl U
NuauBuyanbHbId NPoeKT « TermoBbie ABUraTeau U XOJI0UIbHAs YCTAaHOBKAY. TIepeJaHHOrO KOJIMYECTBA TEIIOTHI Ha
OCHOBAaHHH MEPBOrO 3aKOHA
TepMmoarHaMHUKU. OOBsICHEHNE TPUHITUTIOB
JEWCTBUS TETIOBBIX MAIIKH.
Pa3znea 3. diiekTpoAMHAMHUKA.
Dekmpocmamuxa.

BzaumopeiicTBre 3apsyKEHHBIX TEl.
OnexTpuyeckuil 3apsia. 3aKoH
COXpaHEHHS HIIEKTPUIECKOTO
3apsna. 3akoH Kymona.
DNeKTpocTaTH4ecKoe MmoJje, ero
OCHOBHBIE XapaKTEPUCTUKH.

DIEKTPUYECKHUM 3apsil U 3JIEMEHTapHbIE YAaCTUIbl. 3AKOH COXPAaHEHUs
3JIEKTPUIECKOTO 3apsifa. 3akoH Kynona. @ponmanvuas nadopamopnasn
padoma Neb no meme «Habnodenue s61enus 31eKmpu3ayuuy.

HHMU.

DNEeKTPOCTATUUECKOE I10JIE, €T0 OCHOBHBIE XAPAKTEPUCTUKH U CBSI3b MEXKIY

Tema 3.1.
DJIeKTPOCTATHKA

Jlabopamopuasa paboma Ne 7 no meme «M3yuenue enusanus
9NEKMPOCMAMULECKO20 NOJISL HA YeTIOBEKAY.

CamocrosiTesibHAas paboTa: cucTreMaTHieckasi mpopadoTKa KOHCIIEKTOB
3aHATUN, y4eOHOU U TOTIOTHUTEIHLHOU TUTEPATYPHI.

1. Jomamrssist mpakTHdeckas padora «HaOmroneHue siBJICHUS DIICKTPHU3AITAN.
2. Koncnekrt o teme «IIposiBieHHE U yUeT JIEKTPHU3ALUU B TEXHUKEY.

Beruucnienue cuin B3auMo1eHCTBHS
TOYCUHBIX JJICKTPUYCCKUX 3apA10B.
Brrunciienre HanpsHKEHHOCTH U MOTEHITATIA
AIIEKTPUYECKOTO TOJISI OTHOTO M HECKOJIBKUX
TOUYCYHBIX 3aps0B. M3mepenue pa3HOCTH
noreHuuranos. [IpuBenenne npumepon
MIPOBOJTHUKOB, JMAJICKTPUKOB U
KOHJleHcaTopoB. HalOmronenue sineHust
AJIEKTPOCTATUYECKOM MHAYKIIUYU U SBJICHUS
moJrsIpu3al JU3JICKTPUKA, HAXOAAIICTOCA
B DJIEKTPUYIECKOM TI0JIE.

Locmosunwii mok. IlocTosHHBIN
anekTpuueckuit Tok. Cuia Toka,
HaIpsHKEHUE, JIEKTPUUIECKOE
conpoTuBjeHue. 3akoH Oma Jijis




y4acCTKa ICIIn.

Tema 3.2.
ITocTosAHHDBIHM
3JIEKTPUYEeCKUI
TOK.

Cuna toka. 3akoH OMa a5 yyacTka 1enu. ConpoTUBIEHHE.

Jlabopamopuvie pavomot Ne 8-9 «H3yuenue u coopka 3nekmpuydeckux yeneiiy.

PabGoTta u MOIIHOCTB TOKaA. KomndecTBO TEIIOTHI.

Pemenue 3aJa4 Ha OCHOBHBIC 3aKOHBI ITIOCTOSIHHOI'O TOKA.

Konmponvuwtit mecmuposannwtii onpoc Ne 3 no meme «1eKmpuieckuti moxy.

CamocrosiTesibHast padoTa: cucremMaTHyecKasi IpopaboTKa KOHCIIEKTOB 3aHSTHH,
y4eOHOI U JONOIHUTEIBHON JIUTEPATYPHI.

WNupuBuyansHbld MpoeKT «lIpuMeHeHne TEIIOBOro AeHCTBUS dIEKTPUIECKOTO
ToKa». Jlokian « QneKTpou3MepUTeNIbHbIe TPUOOPHIY.

W3mepenne MOITHOCTH 3JIEKTPHUECKOTO
toka. U3mepenne 3/1C u BHyTpeHHETO
COIPOTHUBIICHUS UCTOYHUKA ToKa. COop 1
HCIBITAHUC SJICKTPUICCKUX ueneﬁ C
Pa3IYHBIM COEAMHEHUEM TPOBOJIHUKOB,
pacyeT ux rnapameTpoB.

Maenummnoe none. M

Onekrpoasuraresb. Cuia Jlopenna.

ArHUTHOE TOJIE U €r0 OCHOBHBIE XapAKTEPUCTUKU. J|elicCTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM. 3aKOH AMrepa.

Tema 3.3.
MaruuTtHoe 1oJie.

B3anmoneiictBue TokoB. MaruutHoe nojie. UHIyKIuss MarHUTHOTO TOJISI.
JlelicTBME MAarHUTHOT'O TOJIA.

3akon Ammnepa. Cuna Jlopenia.

SJIGKTpOMaTHI/ITHaH HHAYKIWA. 3aKoH QJICKTpOMar HUTHOI HHAYKIWH.

Jlabopamopuwvie pavomut Nel) no meme «H3yuenue senenuss IMHU».

CamocTrosiTeibHAs padoTa: cucTeMaTHIeCcKas MpopaboTKa KOHCIICKTOB 3aHATHH,
y4eOHOM U AOMOIHUTENBHOM IUTEpaTyphl, paboTa ¢ UHTEPHET - UCTOUHUKAMHU.
KoHncnekT no reMe «MaruutHoe mnosie 3eMiim.

NHauBuyanbHBIA MPOCKT: « IMUINNA XpUCTHAHOBUY JIGHIT — pycCKuit Hu3uK»,
«Hukomna Tecna: >ku3Hb 1 HEOOBIYAWHBIC OTKPBITHSI.

HaOronenne neficTBUsT MAarHAUTHOTO II0JIS Ha
HpOBOI[HI/IK C TOKOM, KapTI/IHOK MAarduTHBIX
nosed. @opMyJIMpOBAHUE TTPaBUIIA JIEBOU
PYKH I ONpENeNIeHUs HallpaBICHUS CUIIbI
Awmnepa. Beruucienue cuil, 1elCTBYIOINX
Ha HpOBOI[HI/IK C TOKOM B MAarHuTHOM 1IIOJIC,
00BsSCHEHHE MPUHIINTIA JEHCTBUS
BHCKTPOI[BI/IFaTeJISI. I/ICCHGHOBaHI/IG SABJICHUS
AIIEKTPOMArHUTHON WHAYKITHH.

Pa3zgen 4. Kosie0anusi 1 BOJIHBI.

Mexanuyeckue xonebanus u eoanwvi. CBoO0aHBIE Konebanus. [lepuon, yacTota W aMIumMTyna KoseOaHuid. 'apMoHMYECKHe KoleOaHusl.

MexaHndecKkre BOJHBI U UX BHJIBL. 3By1(0BBIe BOJIHBI. yJ'ILTpaBBYKOBBIe BOJIHBI. yJ'ILTpaBByK 1 €0 MCII0JIb30BAHUEC B MCINIIMHEC U TCXHHUKC.

Tema 4.1.
MexaHu4yecKue
KoJe0aHus.

Konebarensnoe neuxenne. CBOOOIHBIC U BEIHYKICHHBIE KOJICOAHNUS.
@ponmanvuasn nadbopamopnan pavoma Nell no meme «Onpedenenue
Xapakxmepucmux c60000HbIX KONeOAHULLY.

MexaHnuyeCcKHe BOJHBI U UX BUBI. 3By1(0BBIe BOJIHBI. YJ'IBTpa?»BYKOBHC BOJIHBI

CaMmocTrosiTesqibHast padoTa: cucreMaTHyecKasi IpopaboTKa KOHCIIEKTOB 3aHSTHH,
y4eOHOH U JONOIHUTEIBHON JUTEPATyphl, padoTa ¢ UHTEPHET - HCTOYHUKAMHU.
KoHcIekT 1o TeMe « 3BYK M €r0 XapaKTepUCTUKI.

Pedepar «YIbTpa3ByK U €ro UCHOJIb30BAHUE B METUIIMHE U TEXHUKEY.

[TpuBeneHre TPUMEPOB KOJICOATESITHHBIX
IBIKEHHUH. HaOJII0IeHHE KOJIeOaHni
3By4arero tena. [IpuBenenue 3Ha4eHUS
CKOPOCTH PaclpOCTpaHEHHS 3BYKa B
Pa3IMYHBIX CpeliaX. YMeHUe OObICHITh
WCIONIb30BaHUE YIbTPa3ByKa B MEIUIIMHE.
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Dnexmpomasnumuule Konebanus u 6011bl. CBOOOIHBIE NIEKTPOMarHUTHbIE Kosiebanus. KonebaTenbHbIi KOHTYp. DIEKTPOMAarHUTHOE TOJIE.
DneKTpOMarHuTHble BOJHBI. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH. Pa3BUTHE MpeaCcTaBiIeHUN O IPUPOJAE CBETA. 3aKOHBI OTPAXKEHUS U MPETOMIICHUS

CBETa.
Habmronenue ociusuiorpaMm
Tema 4.2. CBOOOAHBIC AEKTPOMATrHUTHBIE KOJIEOaHMUS. .
. rapMOHUYECKUX KOJIEOaHUN CHIIBI TOKA B
JJ1eKTpo- OTKpBbITHE 3JIEKTPOMAarHUTHBIX BOJIH. CBONMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
uenu. [IpuBeneHue npumMepoB BUIOB
MArHUTHBIE - 3 o
KoneGanms i CamocTrosiTesibHasi padoTa: cucTeMaTudeckas nmpopadoTKa KOHCIIEKTOB 3aHATHM, | PAAMOCBA3H. SHAKOMCTBO C yCTPOMCTBAMH,
BOIHLL y4eOHOM 1 JOMOTHUTENBHOM TUTEpaTyphl, paboTa ¢ UHTEPHET - UCTOUHHUKAMHU. BXOJUIIIMMH B CUCTEMY PalHOCBA3H.
) VIHMBH Ty aTbHBIH TTPOEKT «[IpakTHIeCKOe HCIONb30BaHME IEPEMEHHOro Tokay, | OOCYkieHne 0coOeHHOCTEe
Koncnekr «Pa3BuTHe B3rIs10B Ha IPUPOLY CBETAY. pacipoCTpaHCHus paMOBOJIH.
Pedepar «CoBpemeHHass MOOWITEHAS CBSI3BY.
3aKOHBI OTPAKEHUS, PETOMIICHHSI U MTOJIHOTO BHYTPEHHETO OTPaXKEHUS CBETA. [IpuMeHeHre Ha PaKTHUKE 3aKOHOB
@ponmanvuasn nadopamopnan pavoma Nel2 no meme «Habnooenue ceoticms OTpaXEHUs U MPEIIOMJICHUS CBETa MPU
C6emoBoU B0IHbLY. eIIeHUH 3a7ay.
Tema 4.3. P

CBeToBBIE BOJIHEI

CamocTrosiTeibHAs padoTa: cucTeMaTHUecKas MpopaboTKa KOHCIIEKTOB 3aHATHH,
y4eOHOM U JOTIOTHUTEIBHON JTUTEPaTyPHI.

Koncnekt «Pa3Butue B3IIIs110B Ha IPUPOY CBETAY.

NunuBuayanbHbIi IPoeKT: «OKpacka pa3IM4HbIX NPEIMETOBY.

Pa3znen 5. DjeMeHTbl KBAHTOBOM (PU3NKH.

Keanmoswie ceoticmea

ceema. KBantoBas
runiore3a IlinaHka.

Quzuxa amoma. Moaenu crpoenus atoma. OnbeiT Pesepdopaa.
Duszuka amomnozo 40pa u nemenmapuvlx yacmuy. COCTaB U CTPOCHUE
ATOMHOTO spa. PEUII/IO&KTI/IBHOCTI). P&II/IO&KTI/IBHBIC N3JIYUYCHUA U UX

DOTOINEKTPUIECKUI .
BO3JICHCTBUE HA KUBBIC OPTaHU3MBI.
¢ dexr.
Tema 5.1. TemnoBoe uznyuenue. Pponmanvuan navopamopuasn paooma Nel2 no meme | HabmoaeHue GoTodIeKTPUIECKOTO

CBeToBbBIC KBAHTHI

«H3yuenue pomorgpghexman.

Tema 5.2.
AtoMHas ¢pusuka.

Tema 5.3.

Pu3uka aTOMHOI0

sapa.

Ctpoenne atoma. OnbiTel Pezepdopna. CtpoeHne aTOMHOTO sijipa.

PannoakTUBHOCTB. 3aKoH PaarOaKTHBHOI'O pacraziad.

Kontponbnast padota Ne 8 mo teme «KBanToBas ¢pusnka u pu3rKa aTOMHOTO
SIIpay.

CamocrosiTe1bHasi padoTa: cucTeMaTuyeckas IpopadoTKa KOHCIIEKTOB
3aHATHH, y4eOHOM U JTOTIOIHUTENLHON JIUTEPATYPHI.

KoHcnekr « PagroakTuBHBIE U3IIy4eHHS U UX BO3JIECHCTBUE HA KUBBIC
OpraHUu3MbD».

sddekra. Pacuer MmakcuManbHOU
KUHETHYECKOW YHEPTUU JEKTPOHOB TPU
dotorddekre. [loHnManue 1IEHHOCTH
HAYYHOTO TIO3HAHHSI MUpa HE BOOOIIE ISt
YeJIOBEUECTBA B LIEJIOM, a ISl KayKI0TO
00yJaroIerocs JITYHO, IICHHOCTH
OBJIaJICHUS] METOZIOM HAyYHOTO MO3HAHHS
IUTSL IOCTHKEHHUS yCIiexa B JII00OM BUJIE
MPaKTHYECKOH EeSITENbHOCTH.
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Pa3gen 6. BcesieHHAs M ee DBOJIIONUSA.

OO0BsicHenne Mojenu paciupsronieiics Beenennoit HaOmonenne 38e3, JIyHsl 1 1utadeT B Teneckor. HaGmoieHne COTHEUHBIX MATEH ¢ MTOMOIIBIO

TeJIecKona
Tema 6.1. Ctpoenue u pazputue Beenennoi. Mogens pacmmpsitoneiicss BceneHHOM.
Crpoenue u .
pasBHTHE [poucxoxaenne ComHeuHoi crucrembl. CoBpeMeHHas pU3NUecKasi KapTuHa
. Mupa.
Bceenennoi

XUMMUAI.

Bseoenue. Xumudeckasi KapTuHa MHpa Kak COCTaBHAsh 4acTh €CTECTBEHHO-HAY4YHON KapTWUHBI Mupa. Poib XMUMUM B )KU3HH COBPEMEHHOTO
oOmecTBa. HoBelilye OCTHKEHHsSI XUMUYECKON HAYKU B IJIaHE Pa3BUTHS TEXHOJOTHM: XUMHUYECKast TEXHOJIOTUSI — OMOTEXHOJIOTUS - HAHOTEXHOJIOTHSL.
[IpumeHeHue JOCTUKEHU COBPEMEHHOM XMMUU B TYMaHUTApHOU cepe 1esTenbHOCTH 00I1IeCTBa.

Beeoenue.

XuMuyeckass KapTMHa MHpa Kak COCTaBHas 4acTh €CTECTBEHHO-HAYYHOMU
KapTUHBI Mupa. HoBeillre 1OCTHXKEHUs XUMUYECKOM HayKH B IJIAHE Pa3BUTHS
TEXHOJIOTHH.

CamocrosrenbHas paboTa: cucTeMaTu4eckas NpopaboTKa KOHCIIEKTOB
3aHATHH, y4eOHOM IUTEPaTyphl, IOMOJIHUTENHLHON JINTEPATYPBhI, C
HCIOJIb30BAHUEM PEKOMEHAINN

npenogasatens. CocraBieHue npe3eHTauuil 1o reme «lIpumenenue
JOCTHKCHUM XUMHUH HA ITPOU3BOJCTBEN.

WNnpuBuayanbHbIi mpoekT: «Hay4dHo-TeXxHH4ecKuid mporpecc U npooieMbl
JKOJIOTHI».

PackpbITHe BKJ1a/1a XUMUYECKOW KapTUHBI
MHUpa B €IMHYIO €CTECTBEHHO-HAYIHYIO
KapTUHY MUpa. XapaKTepUCTUKA XUMUHU KaK
MIPOU3BOJUTENBLHOM CHUIIBI OOIIECTBA.

Oowan u Heopeanuyeckas Xumus

Tema 1. Barcuenuiue xumuueckue ROHAMUA U 3a4KOHbl.

OcHognvle nowamus u 3axonvl xumuy. Ilpeamer xumun. BemectBo. Atom. Monekyna. XuUMHYECKUH 3JI€eMEHT U (DOPMBI €ro CyIEeCTBOBAHUS.

HpOCTBIC " CJIOKHBIC BEIICCTBA

OcHOBHBIE TOHATHSA
M 3AKOHBI XMMUH

[Ipenmer xumuu. BemectBo. AtoM. Monekyna. XUMHUYECKHI 3J€MEHT U
¢dopmbl ero cymiectBoBanusl. [IpocTbie U ClI0KHBIE BEIIECTBA.

CamocTosiTeIbHAsi padoTa: cucTteMaTHuecKasi mpopaboTka KOHCTIEKTOB
3aHATHH, y4eOHOU INTEpPaTyphl, AOMOJHUTEIBHON JINTEPATypPHI, C
UCTIOJIb30BAHUEM PEKOMEHAAINH MPeroaaBaTes.

YMeHue nath onpeielieHUE U ONeprupoBaTh
CJIEYIOIUMU XUMHUYECKUMU MTOHITUIMHU:
«BEIIECTBOY, KXUMHUUYECKUHN IJIEMEHT,
«aToM», «MOJIEKYJIa», «OTHOCUTEIbHbBIE
aTOMHasi ¥ MOJIEKYJISIpHAsi MaCChD»), «MOJIbY,
«MOJISIpHAsT Maccay,

Llepuooduyeckuii 3axon u Ilepuoduueckas cucmema xumuyeckux snemenmos /. U. Menoeneesa. Otkpeitue Ileprnognueckoro 3akoHa. [lepuonnueckas

cucteMa xumudeckux 3neMenToB [l. .MenneneeBa. 3nauenue [leproanyeckoro 3akona u [leproaudeckoit cuctemMbl xumMudeckux 3yementoB 1. U.
Menaeneesa Uil pa3BUTUsL HAYKU U IOHUMAaHUs XUMUYECKOM KapTUHBI MUP
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Iepuoguveckmii
3aK0H

[Iepnonnueckas cucrema XumMudeckux 3ineMeHToB [[.1. Menneneesa.

OopMyIHpPOBAHNUE 3aKOHOB COXPaHEHUS
MAacchl BELIECTB U MOCTOSIHCTBA COCTaBa

CBs13b MEXTy CTPOSHUEM IJICKTPOHHON 000JI0YKH aTOMa U XUMUYECKUMHU
CBOMCTBAMHU DJIEMEHTA.

BEILECTB. Y CTAHOBJICHUE IIPUYUHHO-
CJIEZICTBEHHOH CBSI3U MEXKAY COAEp KaHUEM

CamocrosiTesibHAas padoTa: cucreMaTuieckasi mpopadoTKa KOHCIIEKTOB
3aHATHH, y4eOHOM JUTEPATYPHI, TOMOJIHUTEIHLHON JINTEPATYPBHI, C
HCII0JIb30BAaHUEM PEKOMEH 1Al

IpenojaBaTes.

NuauBunyaneubiii poekt: «OTKpbITHE [leproanyueckoro 3aKkoHa U ero
3HAYECHUEY.

Koncnekt «CTpoeHHe 3JeKTPOHHONW 000JI0UKH aTOMa.

9THUX 3dKOHOB 1 HAIITMCAHUEM XUMHUYCCKUX
dbopmyn u ypaBHeHH. PackpeiTue
(U3UYECKOTO CMBICTA CHMBOJIMKHI
[Teprnoanuecko TaOIHUIBI XUMUIECKUX
anemeHToB J[.M1.MeHnneneesa.
XapakTepucTrKa 3JIEMEHTOB MaJIbIX
HepI/IOILOB 110 UX ITOJIOKCHUIO B
ITepuoanueckoii cucreme J[.M.Menneneena.

Cmpoenue gewecmed.

KoBanenTtHas cBs3b: HenoJisipHas u nosisipHasd. MlonHas cBs3b. Katnonsl 1 annoHbl. Metainueckas cBsizb. BogopoiHast CBA3b.

CTpOQHI/Ie BeieCrBa

[Ipupona xumudeckoit cBsA3u. KoBajeHTHas CBA3b: HENOJISIPHAS U ITOJISIPHASL.
WNonnas cBsa3p. KatnoHsl 1 aHnoHbsl. Metayundeckas cBs3b. Bogopoanas
CBSI3b.

CamMocTosiTe1bHasi paboTa: cucTeMaTHuecKkasi mpopaboTKa KOHCIIEKTOB
3aHATHUN, y4eOHOM JINTEPATYpPbl, TOMOJIHUTEIBHON JIUTEPATYPBhI, C
UCIIOJIb30BAaHUEM PEKOMEHAANN MTPENogaBaTels.

WNunnBunyansHelil NpoekT: «Kpucramumyeckue peleTKy BEIEeCTB C

pa3JIMYHbIMH BUAAMU XUMHUYECKOM CBSI3HY.

YcraHOBIEHUE 3aBUCUMOCTH CBOMCTB
XMMHMUYECKUX BEIIECTB OT CTPOCHUS aTOMOB
00pa3yommx UX XUMHUUECKUX JIEMEHTOB.
XapaKTepucTrUKa BaXXHEHIIINX TUIIOB
XMMHYECKUX CBS3€M U OTHOCUTEIBHOCTH 3TON
tunonoruu. OObsCHEHNE 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAUIMYECKUX PELIETOK.

Booa. Pacmeopel. Bona B ipupoie, ObITy, TEXHUKE U Ha TPOU3BOACTBE. PU3NUYECKHE U XUMUYECKUE CBOMCTBA BOJIBI. 3arPsI3HUTEIN BOBI U CITIOCOOBI
ounctku. JKecTkas Boja u ee ymsirueHue. OnpecHeHue BoAbl. ArperaTHble COCTOSIHUSL BOJIbI U €€ MEPEXObl U3 OJHOTO arperaTHOro COCTOSHUS B

JIPYTOE.

Boaa. PacTBopbl

Ou3nyecKre ¥ XUMUYECKUE CBONCTBA BOJIbI. 3arpsI3HUTENN BOABI U CIIOCOOBI
OYMCTKH BOAbl. PDU3NYECKUE U XUMUYECKHE CBOMCTBA PACTBOPOB.

CamocrosiTejibHAas paboTa: cucreMaTu4eckasi mpopadoTKa KOHCIIEKTOB
3aHATUHN, YUeOHOU JTUTEPATYPHI, JOTOJTHUTEIHHOU TUTEPATYPHI, C
HCII0JIb30BaHUEM PEKOMEHaM npenogasarens. KoHcnekT « ArperaTHble
COCTOSIHUSI BOJIBI U €€ TIepeXO/Ibl U3 OJIHOTO arperaTHOro COCTOSIHUS B

JIPYTOe.

XapakTepucTuKa cOCTaBa, CTPOSHUS 1
(OUBUKO-XUMHYECKHUX CBOMCTB BOJIBI.
ArperaTHbI€ COCTOSIHHSI BOJIBI U €€ TIePEXOIbl
U3 OJIHOTO arperaTHOTO COCTOSHUS B JAPYTOE.
OO0OBsicCHEHNE CITIOCOOOB OYHNCTKH BOJIEI.

Xumuueckue peaxyuu. IToHsiTHEe 0 XUMUUECKON peakuu. TUIBI XUMHUYECKUX peakunid. CKOpOoCTh peakiuu U (GaKTOpbl, OT KOTOPHIX OHA 3aBUCHT.

13




XuMu4ecKue
peakuuun

Xumudeckas peakmust. CKOpOCTb peakiiuu U PakTopbl, OT KOTOPHIX OHA
3aBUCHUT. TeroBoi A (HEKT XUMHUIECKOW peakiuu. XUMUIECKOe
paBHOBECHE.

OOBsiCHEeHHE CYITHOCTH XMMUYECKUX
npoueccoB. Kinaccupukanus XuUMHUYECKUX
peaKuuii 110 pa3Iu4YHbIM IIPU3HAKAM.

Ilpaxkmuueckas pavoma Ne 1 no meme «3agucumocms ckopocmu
XUMUYECKOU peakyuu om pasiuidnblx (paxmoposy.

BrimtoniHEeHNE XMMHYECKOTO OKCIICPUMCHTA B
IMMOJIHOM COOTBETCTBUU C IIpaBUJIaMU TEXHUKU

CamocTosiTe1bHasi padoTa: cucTeMaTHuecKkasi mpopaboTKa KOHCIIEKTOB
3aHATHUN, y4eOHOH JINTEPATYpPbl, TOMOJIHUTEIBHON JIUTEPATypBhI, C
UCIIOJIb30BAaHUEM PEKOMEHAANN TPENogaBaTels.

Cocrapnenue npe3eHTanuii: « TUIbl XuMrUueckou cBsizny», « Turbl
KPUCTAIUIMYECKUX pelIETOK». COCTAaBIEHUE DIIEKTPOHHBIX U
anekTporpaduueckux GopMyI1 aTOMOB XUMHUYECKUX IEMEHTOB.

6e3omnacHoctu. HabGmonenue, GukcupoBanue u
OMMUCAHUC PE3YJILTATOB NPOBCACHHOTO
skcnepuMenTa. [IpoBenenue
CaMOCTOSITENILHOTO TIOMCKA XHMHUYECKOM
nH(GOpPMAIIMU C UCTIOJIb30BAHUEM Pa3IMUHBIX
HCTOYHHKOB; UCIIOJIb30BAHUC KOMIIBIOTCPHBIX

Konumponvnaa paooma Nel no meme «Obwasn u xumusy.

TEXHOJIOTHH 1711 00pabOTKH U Tiepeiaun
XUMUYECKOH HH(MOpPMAITUH.

Tema 2. Heopranuveckue coeMmHeHUsI.

Knaccugurayus neopeanuueckux coedunenuti u ux ceovicmsea. OKCHABI, KUCIOTHI, OCHOBAaHMS, COJIH. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HCOPraHN4CCKUX COC,Z[I/IHGHI/Iﬁ B CBCTC TCOpHUHU BHCKTPOHHTI/I‘IGCKOﬁ JUCCOMan.

Knaccupuxanus
HEOPraHu4YecKHX
COeIUHEHUI

Knaccudukarus HeopraHuuecKux CoOeaMHEHH.
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIMHEHUH B
CBETE TCOPUHM DJICKTPOJIUTHUECKON THUCCOLUAIINY.

XapaKTepucTruKa COCTaBa, CTPOCHHS M OOITHX
CBOMCTB BAXXHEUIIINX KJIaCCOB
HEOPraHWYECKUX COCIMHEHUN. UCKYCCTBEHHBIX

@ponmanvuvle npakmuyeckue padomor Ne 2-3 no meme «Xumuueckue
ceolicmea Kuciom u ocHoganull 8 ceeme TI/]».

U CUHTCTUYCCKHX MNOJIUMCPOB.
BrimmoiHeHNE XMMHYECKOTO OKCIICPUMCHTA B

CamocTosiTeIbHAsi padoTa: cucTteMaTHuecKasi mpopaboTka KOHCTIEKTOB
3aHATHH, y4eOHOU JIMTEpaTyphl, AOMOJHUTEIBHON JINTEPATypPHI, C
UCTIOJIb30BAHUEM PEKOMEHAAINH TPETo1aBaTels.

MOJTHOM COOTBETCTBUU C MPABUIAMH TEXHUKHU
oe3onacHoctu. Habmonenue, GpukcupoBaHue u
OIKCaHME PE3YIHTATOB MIPOBEACHHOTO
IKCIICPUMEHTA.

Memannvl u newemannvr. O61muMe GpU3MUECKUE U XMMUYECKHE CBOKWCTBA MeTaJIoB. OO0IIas xapakrep

HWCTHUKA TJIaBHBIX MOATPYIIIlI HCMETAJIJIOB HA

IMPpUMCPC T'aJIOTCHOB. Baxkueimme COCAUMHCHUA MCTAJIJIOB U HCMCTAJIJIOB B IIPUPOAC U XO3ICTBEHHOU JCATCIIBHOCTH YCJIOBCKA.

MeTaaiasl 1
HEMETAJLIbI.

Mertannsl. O61mre crnocoObl monydeHust MeTamuioB. CIutaBbl: YepHBIC U
nBeTHbIC. KOppO3wsi METaJIIOB ¥ CIIOCOOBI 3aIIUTHI OT HEE.

Brimonnenne XuMH4eCKoOro OKCIICPUMCHTA B
IMMOJIHOM COOTBETCTBUH C IIpaBUJIaMU TEXHUKU

Ilpaxmuueckaa pavoma Ne5 no meme «Memannwiy.

6e3onacHoctu. Habmonenue, puxkcupoBanue u

OO01as xapakTepyCTHKa IJ1aBHBIX MOATPYIIIT HEMETAJIIOB HA IPUMEpE
raJIOrCHOB.

OIMMCAHUC PE3YJILTATOB INIPOBCACHHOT'O
SKCIICPpUMCHTA.
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CamocrosiTejibHAs paboTa: cucTeMaTu4eckasi mpopadoTKa KOHCIIEKTOB
3aHATUHN, YUeOHOU JTUTEPATYPHI, JOTOJTHUTEIHHOU JTUTEPATYPHI, C
WCIIOJIb30BaHUEM PEKOMEH 1Al

MpernoaBaTes.

Koncnektsl no TemaM: « OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUNY,
«BaxHenmme coeIMHEHNS] METAJIJIOB U HEMETAJVIOB B IPUPOJIE U
XO3SMCTBEHHOM AEATEIbHOCTH YEJIOBEKaY,

«3almTa OKpy>Karole cpesibl OT 3arpsi3HEHUS TSHKEIBIMU METAJIJIAMU,
COCIMHEHUSIMU a30Ta, CEPhI».

NuauBuyansHbIi NPOEKT: « MeTauibl U CIUIaBbl KaK Xy10KECTBEHHBIN
Marepuany, «CoequHEHUsI METaNIOB KaK COCTaBHAsl YaCTh CPE/ICTB
M300pa3UTEIHLHOTO UCKYCCTBAY, «HemeTambl 1 BX COeTMHEHUS KaK
COCTaBHAsl YacTh CPEJICTB U300PaA3UTEIHLHOTO HCKYCCTBAY.

Konumponvnas pavoma Nl no meme «Heopeanuueckue coeOunenus.

[TpoBeneHne caMOCTOATENBHOTO MTOKCKA
XUMHYECKON MH(DOpMAITUH ¢ UCTIOJIb30BaHHEM
Pa3INYHBIX UCTOYHUKOB, UCIIOJIB30BAHUC
KOMITBIOTEPHBIX TEXHOJIOTHH sl 00pabOTKH U
nepeaayr XUMUYecKor HHpOpMaIum 1 ee
NPECTaBICHUS B PA3IIUYHBIX (POpPMaX.

Tema 3. Oprannyeckasi XuMusi.

Opzeanuueckue coedunenus. OCHOBHbBIC IOHITHUSL OPraHUYECKON XMMHUH M TEOPHs CTPOSHHUsI OpraHnyecKux coeanHeHui. [lonstre nzomepun.

Yeneeooopoosi. [1penenbHble U HETIpeAETbHbIE YTIEBOIOPOAbL. [I[puMeHeHe yriieBOAOPOOB B OpraHnieckoM cuHTese. [IpeaenbHbie U HenpeaeIbHbIE
YTIEBOIOPOABIL. [IpupoIHBIC UCTOYHHUKH YTIIEBOJOPOIOB. Y TIIEBOJOPOIBI KAK OCHOBA MEXKTyHAPOIHOTO COTPYIHIUYSCTBA U BAXKHEUIITI HCTOYHUK
dbopmupoBanus Orxera PO,

YraeBogopoabl.

[IpenenbHbIC U HETIPEACIbHBIE YTIAEBOAOPOABL. [IpMeHeHe yriIeBO10POI0B

B OPTraHUYCCKOM CHUHTC3C.

Ilpakmuueckasn paboma Ne 6 no meme «Yeneeoowvi .

CamocTosiTeIbHAs1 padoTa: cuCTeMaTHYeCKasi MpopaboTKa KOHCIIEKTOB
3aHATUN, y4eOHOM IUTEpaTyphl, TOMOIHUTEIBHON JIUTEPATYPBhI, C
UCIIOJIb30BAaHUEM PEKOMEH 1Al [IPENoAaBaTelIs.

Koncnekt «IIpupoiHbIe HCTOYHUKH YTJIEBOJLOPOIOBY.

Peq)epaT «aneBo,uoponH KaK OCHOBa MCKAYHApPOJHOI'O COTPYAHUYCCTBA U

BaXHEHIINN UCTOYHUK opMuUpOBaHus Oromxera POy.

Omnurcanue cocTaBa U CBOMCTB BaXKHEHIIINX
npeCTaBUTENeH OPraHMYECKIX COCIMHEHHIA:
YTIIEBOIOPOAOB. DKOJIOTHICCKHE ACTICKTHI
UCTIOJIb30BaHUsl YTIICBOJJOPOIHOTO CHIPBSI.
HaGmoienue, pukcupoBaHue M OMTUCAHKE
pe3yJIbTaTOB MPOBEACHHOTO YKCIICPUMEHTA
[TpoBeneHNE CaMOCTOSATEIHHOTO MTOMCKA
XHUMUYECKO HH(DOPMAIMH C UCIIOJIb30BaHHEM
pa3n1/1qulx HCTOYHHUKOB, HCIIOJIB30BAaHUEC
KOMITBIOTEPHBIX TEXHOJIOTHI 111 00paObOTKHU U
nepeaayr XUMHIeCKor HH(pOpMaIum u ee
IPEJICTABJICHUS B Pa3IMUHbIX (hOpMax.

Kucnopoocoodepocawue opeanuueckue sewsecmsa. CrnupTsl, KapOOHOBBIE KHCIOTHI M CIIOXKHBIE 3(PUPBI: WX CTPOEHUE U XapaKTEpHbIE

XUMUYECKHE CBOMCTBA. IIpeacraBureny KUCIOPOACOACPKAUX OPraHUYECKUX COCAVHEHMM: METWIOBBIA W DTHUIIOBBIM CIIMPTHI, INIMLIEPUH,
yKCycHast KucaoTa. JKUpbl Kak CI0kKHbIE Y3PUPbI. AJKOTOJIM3M U €0 OTPAKEHHE B IPOU3BEICHUSIX XYJI0’KECTBEHHOW JIMTEpaTypbl U
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I/I306paSI/IT€JIBHOFO HCKYCCTBA.

CrpoeHre M XapaKTepHbIe XMMHYCCKHE CBOWCTBA CIIMPTOB, KapOOHOBBIX
KHCJIOT M CIIOKHBIX 3(DHUPOB.

Ilpaxmuueckas pavoma Ne 7 no meme « Cnupmul u ux c80UCM8Ea).

CamocTosiTelbHAsi padoTa: cuUcTeMaTH4ecKas MpopabOTKa KOHCIEKTOB

Onucanue cocTaBa U CBOMCTB BaXKHEMIIINX
IIPEACTABUTEIIEH OPTaHUYECKUX COCIUHEHUN:
CHMPTHI, KAPOOHOBBIE KUCIIOTHI U CIIOXKHBIE
a¢uper Habmonenue, puxkcupoBanue u

3aHATUNA, Y4eOHOW JHUTEpaTyphl, JIONIOJIHUTENBHON  JIUTEPATyphl, C | OMMCAHUE PE3YyJIbTATOB IIPOBEACHHOIO
Kucaopon- HCMOJIb30BAHUEM PEKOMEHAAIMI MPENOJaBaTeNsl. JKCIIEpUMEHTA.
coJepxkanme Cocranenne Tabmuipl  «CTpoeHHe W XapakTepHble — xumudeckue | [IpoBeieHHE CaMOCTOATENBLHOTO MOUCKA
OpraHuvecKue CBOMCTBA IIPEACTAaBUTENEH KHCJIOPOJCOAEPIKALINX OpraHUYeCKUX | XMMUYIECKOH MH(OPMAIUK ¢ HCTIOIb30BAHUEM
BellecTBa. COCIMHEHUI. Pa3IUYHBIX UCTOYHUKOB, HCIIOIb30BAHUE
NupuBuayanbHbiii mpoekt: <« Kupbl Kak ClIokHbIE d(HUPb», «MbUla Kak | KOMIIBFOTEPHBIX TEXHOIOTHH it 00paboTKH 1
COJIM BBICIIUX KapOOHOBBIX KHCIIOT. nepeaayr XMMUYecKoi HH(pOopMaum u ee
Ipesenranus «AJIKOTOJIM3M M €ro OTP@KEHHWE B  NPOU3BEICHMAX | IPEACTABICHHUS B Pa3IMYHBIX (popMax.
XYZ0KECTBEHHON JUTEepaTypbl U H300pa3UTEIBHOTO HUCKYCCTBAY.
KoHcnekT «YTi1eBoabl: IITI0K03a, Kpaxma, [EJUTF0I03ay.
A30TcomepKame AMUHBI, aMUHOKUCIIOTHI, Oenku. CTpoeHue u Ouosoruyeckas GyHKIUS Vcnonb3oBanue B yueOHO 1
OpraHHYecKHe OEJIKOB. po(hecCuOHAIBLHON JeSTeNIbHOCTH
CoeTMHEeHNsI Ipakmuueckan paboma Ne 8 no meme «benkuy. XUMHICCKAX TCPMUHOB U CUMBOJIMKH.

Konmponvnaa paboma Ne2 no meme «Opeanuueckue coeOUHeHUsL.

CamocTosiTe1bHasi padoTa: cucTeMaTHuecKkasi mpopaboTka KOHCIIEKTOB
3aHATUN, yUeOHOH JIUTEPATypbl, TOMOIHUTEIBHON JIUTEPATYPBhI, C
HCIIOJIb30BAaHUEM PEKOMEHAINM

IIpenoaaBaTes.

CocraBnenue Tabnuipl «CTpoeHHE U XapaKTEpHblE XUMHYECKUE
CBOMCTBA MPEACTABUTENECH a30TCOAEPKAMNX OPraHUYECKUX
COCIMHECHUI.

BrinonHeHre XUMUYECKOT0 SKCIIEPUMEHTA B
IIOJTHOM COOTBETCTBUH C MPaBUJIAMH TEXHUKU
6e3onacHoctu. Habmonenue, puxkcupoBanue u
OIMCAaHUE PE3yIbTATOB IIPOBEJEHHOIO
skcriepuMeHTa. IIpoBenenue
CaMOCTOSITEJILHOT'O TIOMCKAa XMMHUYECKOMN
MH(GOpPMaLIMU C UCIIOJIb30BAHUEM Pa3IHMUHBIX
HCTOYHHUKOB, HCIIOJIb30BAHUE KOMIIBIOTEPHBIX
TEXHOJIOTHH J1s1 00pabOTKU U Nepeiauu
XUMHUYECKON MH(OPMALIUH U €€ MPeICTaBICHHS
B Pa3IMYHBIX opMax.

Xumusa u ocuzne. XvMHS ¥ OPTAaHU3M YeIOBeKa. XUMUYECKUE DIIEMEHTHI B OpraHu3Me uenoBeka. OpraHndeckie 1 HeOpraHMUeCKHUe BEelIeCcTBa.
OCHOBHEBIE JKHU3HEHHO HeO6XOHI/IMLIe COCONHCHUA: 6eJ'IKI/I, YIJII€BOAbI, J KUPbI, BUTAMHWHBI. yl"J'IeBOJII)I — TIJIaBHBIA UCTOYHUK SHEPTrHUU OpraHru3Ma. Ponn
YKUPOB B OpraHu3Me. XOJIECTEPHH U €ro POJIb B 3I0POBbE YeNIOBEKa. MUHEpaIbHbIE BEIIECTBA B MPOAYKTAX MUTAHUS, TUIIEBHIE JOOABKH.
COanaHcUpOBaHHOE IMUTAHKE.

XuMud M ;KU3Hb

Xnmus 1 OpraHnu3M 4YCJIOBCKA. XHUMHUYECKHE JIEMEHTHI B OpraHnu3mMe

Hcnonb3oBanue B yueOHOH
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Xumus B ObITY

YCJIO0BCKa

OCHOBHBIC KH3HESHHO HCO6XOI[I/IMI)IC COCAMHECHUA: 6eJ'IKI/I, YIJII€BOAbI, ) KUPHI,
BUTaMHHBbI

Ilpaxmuueckaa pavoma Ne 9 no meme « Munepanvhvie ewjecmasa 6
NPOOYKMAax NUManus, nuujegvle 000asKuy.

Ilpakmuueckasn paboma Ne 10 no meme «Xonecmepun u e2o pov 6
300p0Bbe UeN08eKay.

Ilpakmuueckasa paboma Nell no meme «Ponv dcupos 6 opeanuzmey.

Ilpakmuueckasn paboma Nel2 no meme «lIpasuna 6ezonacnoul pabomoul co
cpedcmeamu ObIMOBOU XUMULLY.

CamocTosiTe1bHasi paboTa: cucTeMaTHuecKkasi mpopaboTKa KOHCIIEKTOB
3aHATHUN, y4eOHOH JINTEPATYpPbl, TOMOJIHUTEIBHON JIUTEPATYPBhI, C
UCIIOJIb30BAaHUEM PEKOMEHAALMN MTPENogaBaTels.

NupuBunyaneHbii poekT: «Moronme u yuctamue cpeacrsa. [Ipasuna
6e3omacHoil paboThI CO cpeicTBaMH OBITOBOM XUMHMY.

Joxnan «Ponb XMMHUUECKHUX 3JIEMEHTOB B KU3HU PaCTEHUIN», «Y 100peHusl.
XVMHYECKHUE CPEACTBA 3aILUTHl PACTCHUI».

po(hecCHOHATBLHON NeSTeIbHOCTH
XMMHYECKHX TEPMUHOB ¥ CUMBOJINKH.
BrIinonHenne XUMHYECKOT0 HKCIIEPUMEHTA B
TIOJTHOM COOTBETCTBHH C MPABUIAMH TEXHUKH
6e3onacHoctu. Habmonenue, pukcupoBanue u
OIMCAaHUE PE3YNITATOB ITPOBEICHHOTO
skcniepuMeHTa. IIposenenue
CaMOCTOSATENIFHOTO IMTONCKA XUMHYECKOM
UH(POPMALIMH C UCTIOIB30BAHUEM Pa3IUYHbBIX
HCTOYHHUKOB, HCIIOJIB30BAHNE KOMITBIOTEPHBIX
TEXHOJIOTHH 11 00pabOTKU U Mepenaun
XMMHUYECKOH MH(POPMALINH U €€ TIPEICTaBICHUS
B pa3nuuHbIX Gopmax. OObscHEHHE
XMMHYECKHX SIBICHUH, TPOUCXOAAIINX B
npupoze, ObITY U Ha MPOU3BOJICTBE.
CoOmoieHne paBuIl HKOJIOTUIECKU
IpPaMOTHOTO TIOBEJICHUS B OKPY’KaIOIIEeH cpejie.
OneHka BIUSHAS XUMHYECKOTO 3arpsi3HEHUS
OKpY’KaloIIel Cpebl Ha OPraHu3M YeJoBeKa U
JpyTHe )XuBbIe oprann3msl. CobiroeHne
npaBuiI 6€30MacHOr0 OOPAIIEHHUS C TOPIOYUMHU
¥ TOKCHYHBIMH BELIECTBAMH, TJa00PaTOPHBIM
ob0opynoBanuem. Kpurudeckas orieHka
JIOCTOBEPHOCTH XUMHUYECKOI HH(POPMAIHH,
MOCTYNAOIIECH U3 pa3HbIX HCTOYHUKOB

BNOJIOT'UsA

bronorust — COBOKYNHOCTh HayK O HBOM IpUpoae. MeTo bl Hay4HOTro o3HaHus B 6uosioruu. JKusas npuposa Kak 00beKT 3ydeHHUs! OMOJIOTHH.
MeToap! HccieJ0BaHus KUBOM MpUpobl B Ononoruu. OnpeaeneHue Ku3HM (C MpUBICYSHUEM MaTepualia U3 pasaesoB (PU3UKH U XUMUH). Y POBHU

OpraHu3aiuu KU3HU.

BBenenune

MeTtoapl HaydyHOTO MO3HaHUS B Ouoinoruu. JKuBas mpupona Kak OOBEKT
U3y4eHUs Ouosoruu. MeToabl HUCCIIeIOBAHUS KUBOUM MTPUPOIBI B OMOIOTHH.
Ornpezenenne )XU3HU U YPOBHU OpraHU3alNM KU3HU.

CamocTosiTe1bHasi paboTa: cucTeMaTHuecKasi mpopaboTKa KOHCTIEKTOB

3HAKOMCTBO C 00BbEKTAMH U3YUCHHS OUOJIOTHH.
BrisiBnenue ponu 6uonoruu B GopMHUpOBaHUH
COBpeMEHHON. EcTecTBEeHHO-Hay4yHOI
KapTHUHBI MUPA U TPAKTUYECKOM eATeTbHOCTH
JIojen
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3aHATHH, y4eOHOM TUTEPaTyphl, TOMOJIHUTENHLHON JINTEPATYPBhI, C
HCTOJIb30BAHUEM PEKOMEHAAIUN

MpernoiaBaTessi.

NunuBuayanbHbIi TPOEKT: «MeTOobl UCCIAENO0BAHUS KUBOW MMPUPOIBI B
ononorum», « EcTecTBeHHO-Hay4YHas! KAPTUHA MUPA B MTPAKTHIECKON
NEITEIbHOCTH JIIOJIEN.

[TpoBeneHne caMOCTOATENBHOTO MTOKCKA
XUMHYECKON MH(DOpMAITUH ¢ UCTIOJIb30BaHHEM
Pa3INYHBIX UCTOYHUKOB, UCIIOJIB30BAHUC
KOMITBIOTEPHBIX TEXHOJIOTHH sl 00pabOTKH U
nepeaayr XUMUYecKor HHpOpMaIum 1 ee
NPECTaBICHUS B PA3IIUYHBIX (POpPMaX.

Knemxa. Wcropus usydenus kinerku. OCHOBHBIE MOJIOKEHUS KJI€TOUHOM Teopuu. KiteTka — CTpyKTYpHO-(QyHKIMOHANIbHAs (37€MEHTapHast) eAUHULA
#u3HU. CtpoeHue kieTku. OCHOBHBIE CTPYKTYpHBbIE KOMIIOHEHTHI KJIETKH 3yKapHoT. Kierounoe siipo. @yHKIMS siipa: XpaHEHHUE, BOCIIPOU3BEACHUE U
nepeaya HacJIeZCTBEHHOW HH(POPMALIUY, PETYJIALMS XUMUYECKONH aKTUBHOCTH KJIeTKH. CTpyKTypa U (PyHKIIMH XPOMOCOM. AyTOCOMBI U TOJIOBbIE
XpPOMOCOMBI. brosornueckoe 3Ha4eHHEe XUMUYECKHUX IEMEHTOB. Heopraunueckue BemecTBa B COCTaBe KJIETKU. Poiib BOJBI Kak paCTBOPUTEIS U
OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEN Cpe/ibl OpraHU3MOB. YTJIEBOAbI U JIUIIUABI B KileTKe. CTpykTypa u Ouosnornyeckue GpyHkuuu Oenkos. CTpoeHue
HYKJICOTH/IOB M CTpyKTypa nonunykieotuansix neneit JJHK u PHK, AT®. Bupycs u 6akreprodaru. Hexierounoe crpoenue, )KU3HEHHBIN IIUKII U €T0
3aBUCUMOCTb OT KJIETOYHBIX (hOpM Ku3HU. Bupycel — B030ynnTenu HH()EKIMOHHBIX 3a001eBaHuil; OHATHE 00 OHKOBHpYcax. Bupyc
ummyHoaeduimra genoreka (BUY). Ilpodwmnakruka BUY-undekimu.

Kuaerka.

Knerka — equHMIIa CTPOEHUS M KHU3HEEATENBHOCTH opranu3ma. Kierounas
TEOpUsl CTPOEHHSI OPraHU3MOB.

CTpOCHI/Ie KJICTKHU: OCHOBHBIC OpPTaHONUAbI U UX (I)YHKI_II/II/I I[eHeHI/Ie KIICTKHU
— OCHOBA poCTa, Pa3sBUTHUA U PA3SMHOXKXCHHUSA OPraHM3MOB.

buonornyeckoe 3HaUueHHE XUMUYECKUX DJIEMEHTOB. HeOpFaHI/I‘{eCKI/Ie
BEIIIECTBA B COCTaBE KJISTKH. Poib BOJABI KaK paCTBOPUTEIIA U OCHOBHOI'O
KOMIIOHCHTA BHYTpeHHCﬁ Cpcabl OPraHmu3MoOB.

Mounekyna JIHK - HocuTenp HacieacTBEHHOW HHGOPMALIKH.

Hexnerounoe cTtpoeHue, ;)KU3HEHHBIN HUKII H €70 3aBUCUMOCTb OT
KJICTOYHBIX (hOPM JKU3HHU

Pa3zmHOXeHE OpraHu3MoB, ero GOpMBbI U 3HAUCHHUE.
WNuauBuayanbHOE pa3BUTHE MHOTOKJIETOYHOIO OpraHu3Ma (OHTOreHe3).

Jabopamopnas paboma Ne 1 no meme «Habnroodenue kiemok pacmeHuil u
IHCUBOMHBIX NOO MUKPOCKONOM HA 2cOmMO8blx MUKponpenapamax, ux
cpasHeHuey.

Jlabopamopuas pavoma Ne 2 no meme «lIpucomoenenue u onucanue
MUKDONpenapamos K1emox pacmeHuil).

KOHTpOJ’IbHaH paﬁoTa 0 TeMe « XUMHUYECKHH COCTaB KICTKH.

CamocrosiTesibHAasg padoTa: cucTreMaTHueckasi NpopadoTKa KOHCIIEKTOB

3HAKOMCTBO C KJIETOYHOM TEOpUEH CTPOEHUs
opranu3moB. [losnyueHue npencraBieHus o
POJIM OPraHNYeCKUX U HEOPraHMYECKUX
BELIECTB B KJIETKE. 3HAHUE CTPOEHUS KJIETOK I10
pe3yiabTaraM paboThl CO CBETOBBIM
MHUKPOCKOIIOM. Y MEHHUE OINUCHIBATh
MHKpOIpenapaTsl KJI€TOK pacTeHUl. Y MeHue
CpaBHHMBATh CTPOEHUE KJIETOK PACTEHUN U
YKUBOTHBIX 110 TOTOBBIM MUKpOIIpenaparam.
BoinonHeHne 3kciepuMeHTa B IIOJIHOM
COOTBETCTBUM C IPABUIAMU TEXHUKHU
6e3onacHoctu. Habmonenue, puxkcupoBaHue u
OIKCaHMe Pe3yIbTaTOB MIPOBEAECHHOTO
skcniepuMeHTa. IIposenenue
CaMOCTOSITENILHOIO OKUCKA HHPOPMALIUH €
MCIIOJIb30BAaHUEM PA3IMYHBIX HCTOUHUKOB,
UCIIO0JIb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHI
Uit 00pabOTKHU U Tepenayn HHPOPMAaLUH U ee
NPECTaBICHUS B PA3IUUHBIX (OpPMaX.
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3aHATHH, y4eOHOM TUTEPaTyphl, TOMOJIHUTENHLHON JINTEPATYPBhI, C
WCIOJIb30BaHUEM PEKOMEHIAIHM

npenoaaBaTes.

3anonMHUTh TAOIUIIBI IO TeMaM: «XUMHYECKHE JIEMEHTHI KIIETKI»;
Coobmenne « Ponb B KJ1€TKe HEOPraHMUECKUX U OPraHMUYECKUX BEIIECTBY,
«Bupycsl — B0o30yauTen MHPEKIMOHHBIX 3a00J1eBaHui»; «Bupyc
ummyHoedunura yenoseka (BUY). [podpunakriuka BUY-undexumm»
NuauBuayansHbid poekT: «Bupycey; «baktepumny.

Opeanuzm. Opranm3am — eauHOE 1iesioe. MHorooopasue opranum3mMoB. OOMEH BEIIECTBOM M SHEPTUEH C OKpYKAroIIeH cpeloil Kak HeoOXOauMoe
yCIIOBUE CYIIECTBOBAHUS KUBBIX cucTeM. COCOOHOCTh K CaMOBOCIPOM3BEIACHHIO — OJHA W3 OCHOBHBIX OCOOCHHOCTEH >KHMBBIX OpPraHHU3MOB.
Jlenenue KJIETKM — OCHOBAa POCTa, Pa3BUTUS M Pa3MHOKEHHUS OpraHu3MoB. becmomnoe pasmHoxkenue. [lomoBoit mporecc W MOJI0BOE
pasmHOXeHue. OII0I0TBOpEeHHE, ero onojornyeckoe 3HaueHue. [lonarue 00 WHAMBUAYaTbHOM (OHTOTE€HE3), IMOPHUOHAIBLHOM (SMOpHOTEHEe3) U
NOCTOMOPHUOHATIBHOM ~ pa3BUTHH. MHAMBHIyanbHOE pa3BUTHE 4YeEJIOBEKa MW €ro BO3MOXHbIE HapymieHus. OOmmue TpeAcTaBIeHUs O
HACJIEICTBEHHOCTH M HM3MEHYMBOCTH. ['eHeTHueckas TEpPMHUHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH HaclieioBaHus. HaciienoBanue Mmpu3HAKOB
y uenoBeka. [lomoBbie xpomocoMmbl. CIemjieHHOe ¢ IOJIOM HacienoBanue. HacnenctBeHHbIe 0OJIE3HH YEIOBEKa, X MPUYMHBI U MPO(UITAKTHKA.
CoBpeMeHHbIE MPEACTABICHUS O TeHe U reHoMe. [ 'eHeTnyeckue 3aKOHOMEPHOCTH u3MeHUnBOCTH. Knaccudukanus dhopm uzmMenunBoctu. BnusHue
MyTareHOB Ha OpraHu3M 4esioBeka. IIpeamer, 3amauu u MeTosl cenekuuu. ['eHeTndeckue 3akoHoMepHocTH cenekuuu. Ydyenue H.M. Basunosa o
HEHTpax MHOrooOpas3usi U MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHui. buotexHosorus, ee JOCTUKEHHs, IEPCIEKTUBbI Pa3BUTHUSI.

Opranusm 3HaHNUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHUS
OpPraHU3MOB, CTa/IUil OHTOT€HEe3a Ha NIPUMeEpe
YyeJloBeKa. 3HaHNE IPUYUH, BbI3BIBAIOLINX
HapyLICHUs B Pa3BUTUU OPTaHU3MOB. Y MEHUE

MHoroo6pa3ue opranu3mMoB. OOMEH BEIIeCTBOM U SHEPTHEH C T0JIb30BaThCS TEHETUYECKOM TEPMUHOIOTHEHR 1
OKpY>KaloIlel cpeioi kKak He0OXO0AMMOE YCIOBUE CYIIIECTBOBAHUS KUBBIX CHMBOJIMKOH, PEIIATEH MPOCTEUIINE
CHUCTEM. reHeTHYECKHUE 3a/1aui. 3HaHUe 0COOCHHOCTEN

HACJIEJICTBEHHON Y HEHACIIEICTBEHHON
W3MEHYMBOCTH U UX OMOJIOTUIECKON POJIH B
ABOJIIOLMY KUBOTrO. BeinonHenue
AKCIIEPUMEHTA B IOJIHOM COOTBETCTBHUH C

HacieicTBEHHOCT M M3MEHYMBOCTH — CBOMCTBA OPTaHU3MOB; NPaBUIaAMH TEXHUKH OE30MaCHOCTH.
3aKOHOMEPHOCTH HAClleJ0Banus, ycTaHoBIeHHbIe I'. Mennenem u T. HaGmozenue, ¢puxcuposanue 1 OmicaHue
Mopranom (Ha IpUMEpE HACIIENOBAHUS Y YEJIOBEKA) PE3YJIbTATOB HPOBC/ICHHOTO SKCIICPUMCHTA.
Hpaxkmuueckas padoma Ne 3 no meme «H3zyuenue uzmenuugocmu: TIpoBe/nienne caMoCTOATENLHOTO MoCKa
HOCmpoeHLIe BAPUAYUONHOT KDUSOTY. MHQPOPMAIMH C UCTIOIB30BAHUEM Pa3THIHBIX
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MyTareHsl 1 MyTauuu. BivsHue MyTareHOB Ha OPraHu3M YeJIOBEKA.

Ilpaxmuueckas pavoma Ne 4 no meme «Bvlagnenue ucmo4HuKos
MymazeHo8 & oKpydcaroujeli cpeoe (KOCBEHHO) U OYEeHKA B03MONHCHBIX
HOCIeOCMBULL UX 8IUSHUSL HA OP2AHUSMY.

Konumponvnas paboma no meme «Knemxa. Opeanuzmy.

CamocTosiTe1bHasi padoTa: cucTeMaTHuecKkasi mpopaboTKa KOHCIIEKTOB
3aHATHUN, y4eOHOH JINTEPATYPbl, TOMOJIHUTEIBHON JIUTEPATYPBhI, C
UCIIOJIb30BAaHUEM PEKOMEHAANN MTPENogaBaTels.

Koncnektor: «HacnencTBeHHbIE 00JIE3HH YEIIOBEKA, UX IPHYUHBI U
npodunakTiukay, « CoBpeMeHHbIE NPEACTaBICHUS O T€HE  TEHOMe».
Coobmenne «I'eHeTHUeCKrEe 3aKOHOMEPHOCTH CeJIeKITuny, «Yuenue H..
BaBuioBa o ieHTpax MHOroo0pasus U MPOUCX0XKJIECHHS KyJIbTYPHBIX
pacTeHuin.

WHauBuayanbHbli NpoekT: «buoTexHonorus, ee JOCTHKEHNUS,
MIEPCIIEKTUBBI PA3BUTHUSY.

HUCTOYHUKOB, HCIIOJIB30BaHUC KOMHBIOTepHBIX
TEXHOJIOTHH [T 00pabOTKH U TIepeiaun
UH(OPMALIUH U €€ MPE/ICTaBICHUS B
pasIUYHBIX (hopMax.

_Buo DBomonnoHHas TeOpUs U ee posib B (GOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTuHBI Mupa. Bun, ero kpurepuu. Ilonmymnsamus kak
CTPYKTypHasi eAMHULIA BUJa U 3BONIOIMH. CUHTETHYECKasi TEOpUs SBOIOIUH. JIBHKYIIME CHUIIbI ABOJIIOLIMU B COOTBETCTBUM C CHHTETUYECKOMN
teopuer 3Bomouun (CTI). I'eneTnueckre 3aKOHOMEPHOCTH 3BOJIIOLIMOHHOIO Iponecca. PedynbTrarel 3Boironuu. CoxpaHeHHe MHOToo0pasus
BUJIOB KaK OCHOBAa yCTOHYMBOIro pa3BuTHs Ouocdepsl. [IpuunHbl BbIMHpaHus BUAOB. buonormyeckuil mporpecc u OuoJOrMYecKuil perpecc.
I'unoTe3pl MPOUCXOXKACHUS KU3HU. YCIOXKHEHHE MXKUBBIX OPraHM3MOB Ha 3€MIIE B IIPOLIECCE IBOIIOLUHU. AHTPOIOIEHE3 U €ro 3aKOHOMEPHOCTH.
JlokazaTenbcTBa POACTBA YEJIOBEKA C MIIEKONUTAIOUIMMH KUBOTHBIMU. DKOJIOTHYECKUE (aKTOPbI AaHTPOIIOTE€HE3a: YCI0KHEHNE MOy JISILIMOHHON
CTPYKTYpPBI BUJA, U3TOTOBJICHUE OPYAUN TPy A, IEPEX0] OT PACTUTEIILHOIO K CMELIAHHOMY THUITYy IIMTaHUS, UCIIOJIb30BaHue Orus. IlosBinenue
MBICJIUTEJIBHOMN ACSITEIBHOCTH U WICHOPa3AeNbHOU peun. [IponcxoxkaeHue 4esioBeyecKkux pac.

Bun

Bupn, ero kpurepuu. [onynsuusa — cTpyKTypHas €IMHULA SBOJIOLUU.
Teopust sBoIIOIIMU opranndeckoro mupa Y. Jlapsuna

JlokazarenbcTBa POJCTBA YETOBEKA C MIEKOMUTAIOMIUMH KUBOTHBIMU.
Jlabopamopnas padoma Ne 5 no meme «Bvlagnenue u onucanue npusHaKos
€X00cmea 3apoovluiell 4eioseka u Opyeux no360HOYHbLIX KaK
00KaA3amMeNbCmeo UX I801I0YUOHHO20 POOCNEAY.

[IpennocelIky U IBIKYIIKE CHIIBI 3BOTIOIUH (00phOa 3a CyIIecTBOBaHUE U
€CTECTBEHHBIN 0TOOD).

PesynbTaT 3BONIOIMK: aanTaiys, BUJ000pa30BaHUe, MHOT000Opasue
OpPraHUYeCKOro MHUpPa, BEIMUPAHUE.

Ilpakmuueckasa paboma Ne 6 no meme « Qyenka pa3iuiHblx 2UNOMe3

YMeHue aHaJTM3upOBaTh U OLIEHUBATh
Pa3IMYHBIC TUIIOTE3bI ITPOUCXOKACHUA )KU3HU
Ha 3emiie. YMEHHE IPOBOIUThH ONKCAHKE
ocobeil ogHOro Buja 1o Mophosorudeckomy
KpuTepuio. PazButue crocobHocTel SICHO U
TOYHO H3j1araTb CBOU MbICJIH, JIOTHYCCKHU
000CHOBBIBAaTh CBOIO TOUKY 3pEHUS,
BOCIIPUHHUMATDh U AHAJIU3UPOBATH MHCHUA
co0eceTHUKOB, PU3HAaBas MPaBo JAPYroro
YeJ0BeKa Ha HHOE MHEHHE. Y MCHHE
JIOKa3bIBaTh POJICTBO YEJIOBEKa U
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npoucxoofcdenuﬂ HCUSHUD.

Ilpaxmuueckas pavoma Ne 7-8 no meme «H3yuenue aumponozeneza u e2o
3aKOHOMepHOcmell. DKonoeudecKue pakmopbl AHMpPOno2eHe3ay.

CamocrosiTesibHAas padoTa: crucreMaTuieckasi mpopadoTKa KOHCIIEKTOB
3aHATHUN, yUeOHOH JINTEPATYpbl, TOMOJIHUTEIBHON JIUTEPATYPBhI, C
UCITI0JIb30BAHUEM PEKOMEHJIAMN PENo1aBaTelsl.

KoncnekT «I'unore3pl NpOUCXOXKIACHUS JKU3HI.

NunuBunyansHblil npoekT: «llosBraeHne MbICIUTENBHON EATETbHOCTH U
YJIEHOPA3JEIbHOU PEUn».

MIJICKOIIMTAIOIIHNX, 06H_[HOCTI: " paBCHCTBO
yenoBeuyeckux pac. [IpoBeneHne
CaMOCTOSITENILHOTO TIOMCKA HH(POPMAITUH C
UCTIOJIb30BaHUEM Pa3IMIHBIX UCTOYHUKOB,
HCIIOJIB30BAHUC KOMIIBIOTCPHBIX TEXHOJIOTUH
JU1s1 00pabOTKH | Tepeaur HHPOPMAIHH U €€
NPEeCTaBJICHUS B PA3IMUHBIX (POpPMaX.

Oxocucmembl_IIpenMeT U 3a7jauu 3KOJIOTUU: yYeHHE 00 3KOJIOTHYECKUX (aKTOpax, yueHHe 0 COOOIeCTBaX OPraHU3MOB, yueHHe o orocdepe.
Okonornveckne GakTopsl, 0COOEHHOCTH UX BO3ACUCTBH. DKOJIOrHYecKas xapakTepucTrka Bua. [loasarue 06 skomorndeckux cucremax. Llenu
nuTaHus, Tpopudeckue ypoBHuU. broreonenos kak sxocucrema. buocpepa — rnobanbHas skocucrema. Yuenue B. U. Bepnanckoro o 6uocdepe.
Ponb xuBbIX opranusmoB B Ouocdepe. buomacca. buonornueckuit kpyropopot (Ha mpumepe KpyroBopora yriepoaa). OCHOBHbIE HaIlpaBlICHUS
BO3/ICHCTBHs 4esoBeka Ha Ouocdepy. TpaHcopmalusi ecTECTBEHHBIX 3KOJIOTHYecKUX cucteM. OcOOEHHOCTH arpo3KOCHCTEM (arpoleHO30B).

[IpeameT u 3a7a4n SKOJIOTHH: YueHHE 00 IKOJOTUYECKUX (haKTOpax, yICHUE
0 cool1IecTBax OpraHu3MoB, yueHue o ouocpepe. Jkonornyeckue
(hakTopbl, 0COOEHHOCTU UX BO3JICHCTBUSI.

Ilpakmuueckasa paooma Ne 9 no meme «H3yuenue sxon102udecKux cucmem
Ha npumepe buocgepvly.

Ilpakmuueckasa paooma Ne 10 no meme «B3zaumocesasu 6
NPUPOOHBIX IKOCUCMEMAX. J1eC, Iy2, B000EM) ).

Ilpakmuueckasa paboma Ne 11 no meme «Bovisignenue poau Hcusvix

IKOCHCTEMBbI
opeanusmos 6 ouocghepey.

Jlabopamopuas pavoma Ne 12 no meme «lIpucnocodnenue opeanuzmos K
Ppasuvim cpedam oobumanus (K 600HOU, HA3eMHO-8030VUIHOU, NOUYBEHHOLL) Y.

CamocTosiTe1bHAsi paboTa: cucteMaTHuecKkasi mpopaboTka KOHCTIEKTOB
3aHATHH, yueOHOU INTEpaTyphl, AOMOJHUTEIBHOW JINTEPATypPHI, C
WCTIOJIb30BAHNEM PEKOMEHIANNHN TPenojaBaTers.

WunuBunyanbHeid mpoekT: «I mobanbHbIe n3MEHEHHs B Onocepe moa
BIIMSTHUEM JIESITEIILHOCTH YelloBekay, «[Ipobieme ycToiuuBOro pa3BuTHs
ouocdepun.

3HaHUE OCHOBHBIX YKOJIOTUIECKUX (PAKTOPOB H
UX BJIMSHUS Ha OpPraHU3Mbl. 3HaHUE
OTIIMYUTEIHHBIX TPU3HAKOB UCKYCCTBEHHBIX
cooO1ecTs - arposkocucteM. [lomyuenue
IPE/ICTABICHUS O CXeMe 3KOCHCTEMBI Ha
npumepe 6uocdepsl. [Iposenenue
CaMOCTOSITEIIFHOTO TTOUCKa MHPOPMAIIUH C
UCIIOJIb30BaHUEM Pa3IMYHbIX UCTOYHUKOB,
UCTIOJIb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHI
Juis 00pabOTKHU U nepenadyn HHPOpMaLuH U ee
NPECTaBICHUS B PA3IIUYHBIX (POpPMaX.
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3. YCJOBUS PEAJIM3ALIUU YUEBHOM JUCIHUITIUHBI
3.1. TpeOGoBaHNS K MUHHUMAJBHOMY MATEPHAJBHO-TEXHUYECKOMY 00ecCre4eHHI0

Kabunem eCmeCmeeHHORAY4YHblX aMCL;MI’Z]ZMH
Mebenb ayautopHas

Kommext MYHBTHMGHHﬁHOFO O60py,Z[OBaHI/IH, BKJTIOYAIOIITHU I MYJIbTUMEAUAIIPOCKTOP, TCICBU30D,

HOYTOYK

MHuKpOCKOIIBI

[Teus mydenpras [IM-8

®dotokanopumetp KOK-3

HaGopbr Mukporpenaparos

AKBaMCTUIISTOD

bBIi10K KOMITBIOTEPHBIN 2JIEKTPOUZMEPUTETBHBIN
Bentunsarop K 160 XL,

Becbl naboparopHbie

Bononarpesarens 80 n

Hatuux pH

M cTOYHUK HanpsyKEHUs! BBICOKOBOJIBTHBIN
KonbonarpeBatens st KPYTIOJOHHBIX KOJIO
Ozonatop

Cronuk noabEMHBIN

Tabmuma pacTBOpUMOCTH (IJIEKTPOHHAS)
Tabmuua  cnpaBouHO-mH(pOpManmonHas  «llepmommueckas  cucrema
(9meKTpoHHas)

OBIMOMETP C UICTOYHUKOM HANPSHKEHUS! BBICOKOBOJIBTHBIM
bans koMOuHMpOBaHHas 1abopaTopHast
JlaTyuK mpoBOAMMOCTH pacTBOpa

JlaTuuk Temneparypbl

Jlocka Ju1sl CyIIKU XUMUYECKOM MOCY /bl
Komnexuuns «BosokHa»

Komnexnus «Ilmactmaccsn

Komnexuusa «Crexmno»

Memianka MarHuTHasi ¢ MOAOTPEBOM

Monenu KpuctalandecKkue

Harpesarens npoOupok yueOns1ii HITY-2
[taTuB 1abopaTOpHBINA OOIBIION

Becbl naboparopHbie

TepMoMeTp 3EKTPOHHBIN

YcTpoiicTBO I OBICTPOTO MPOCYIIMBAHUS XUMUYECKOH MOCY AbI
[ITaTtuB ¢ NpuCOCOOIEHUSIMU

Llentpudyra pyunas PL[-4

[IITaTuB A AETUTENIBHBIX BOPOHOK

Monynp «YHUBEpCAIBbHBIA KOHTPOJLIEP»
Monyns «Tepmocrar

Monynb «9NeKTpOXUMHUS»

Monyns «Tepmuueckuii aHanus»

bubnuomexa, yvumanvhulii 3an ¢ 8blxo0om 6 cemv Unmepnem
TIlomewenue ons camocmosamenvbHol pabomol
Mebenn

KOMHBIOTepHafl TEXHHUKA C BO3MOXHOCTBIO IOAKIIOYCHUSA K CCTH ((I/IHTepHCT»

J.N.MeHnneneeBay

u olecrieueHus

JIOCTYTIA B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay Y HUBEPCUTETA
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Kaspersky Anti-Virus;
MS Office

3.2. Unpopmaunonnoe odecnevyeHue oOydenus. IlepedyeHb yudeOHbIX u3naHuii, UHTEepHeT-
pecypcoB, J0NOJHUTEIbHOMN JTUTepaTyphbl

OcHosnas numepamypa:

1. EcrectBo3nanue: 10 knacc : [12+] / H.C. [lypeimea, 1.B. PazymoBckast, M.A. Bunnuk u ap.
; mox pexn. W.B. PasymoBckoil. — Mocksa : ®usmarnut, 2018. — 384 c. : wi. — Pexxum noctyna: o
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=485238. — ISBN 978-5-9221-
1751-7. — TekcT : 2EeKTPOHHBIMN.

2. TopenoB, A.A. EcrectBo3HaHue : yyeOHOe mocoOue aisi CpeiHero npoQeccuoHaIbHOTO
obpazoBanus / A. A. TopenoB. — 4-e m3a., nepepad. u gorm. — Mocksa : U3narensctBo FOpaiir,
2020. — 355 c. — (IIpodeccuonanshnoe obpazosanue). — ISBN 978-5-534-10214-7. — Teker :
anekrporubii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/448999.

3. Crpenbuuk, O. H. EctecTBo3HaHue : yuebHOe mocoOue Al cpeHero npodeccuoHanbHOTo
obpazoBanmsi /  O. H. Crpensauk. — MockBa : UzmatensctBo FOpaiir, 2020. — 223 c¢. —
(ITpoeccronansroe odpazosanue). — ISBN 978-5-534-03157-7. — Tekcer : anexkrponHsIi // ObC
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/448851.

4.  EcrecTBo3HaHMe :  y4yeOHHMK AN cpelHero  Mpo¢ecCHOHAIbHOrO  00pazoBaHMA /
B. H. JlaBpunenko [u np.] ; nmox penakuueit B. H. Jlappunenko. — 5-e u3zn., nmepepad. u gom. —
Mocksa : M3parensctBo FOpaiit, 2019. — 462 c.— (IIpodeccuonanbHoe o0Opa3oBaHue). —
ISBN 978-5-534-05090-5. — Tekctr : oanekrponnbii // OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/428016.

5. Bansuckmii, C.W.  EcrecTtBo3Hanue : y4eOHMK W  MPAKTHKYM [UII  CPEIHETO
npodeccuonaibHoro ooOpasoBanusi /|  C. U. Bansuckuil. — Mocksa : HW3znarensctBo  HOpaiir,

2020. — 367 c. — (IIpodeccuonanbroe obpazoanue). — ISBN 978-5-534-13604-3. — Tekcr :
anekTpoHHbIl // DBC FOpaidt [caiit]. — URL: https://urait.ru/bcode/466079.

Jononnumensnan numepamypa:

6.  Csupuznos, B. B. EctectBo3HaHue : yueOHOe mocoOue Ui cpelHero npodeccuoHaIbHOTO
obpazoBanus / B. B. Cupugos, E.W. CupummoBa. — 3-¢ wu3g., uchnp. u jgon. — Mocksa :
WznarensctBo IOpaiit, 2020. — 310 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-10099-0. —  Tekcr : oanektponHsli //  DOBbC  Kpaiit [caiit] —  URL:
https://urait.ru/bcode/448770.

7.  T'yceiixanoB, M. K. EcrecTtBo3HaHuWe : yuyeOHHMK W TPaKTUKyM Ui  CPEIHEro

npodeccuonansHoro obpazosanusi / M. K. I'ycelixanoB. — 8- u3a., nepepad. u mon. — Mockaa :
WznarensctBo IOpaiit, 2020. — 442 c. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-

534-00855-5. —  Tekcr : oanekrponHeii //  DOBC  HOpaiit [caiit]. —  URL:
https://urait.ru/bcode/448850.
8.  CwmwmpnoBa, M.C. EcrtectBo3HaHue: y4eOHMK M  HOpPAaKTUKYM JJs  CPEIHEro
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4. KOHTPOJIb M OEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI
JUCHUTIIMHBI

Kontpons u oOlleHKa pe3yabTaTOB OCBOCHHUA YYEOHON JUCIUIUIMHBI OCYIIECTBISETCS
MpenojaBaTesieM B MPOIECCE TMPOBEJACHUSI TMPAKTUUECKUX 3aHITHH W Ja0OpaTOpHBIX paldorT,
TECTUPOBAHUS, a TakKXKe BBINOTHEHHS OOYyYalOIIMMHUCA WHIUBUIAYATbHBIX 3aJaHHM, MPOEKTOB,

HUCCIIENOBAHUN.

PesynbraTrhl 00y4yeHus
(ocBOEHHBbIE€ YMEHMsI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJIS U
OlIeHKH Pe3YJIbTATOB 00y4YeHHUs

OcBoenue  coaepkaHus  y4deOHOI
«EctecTBO3HaHUEY obecrieynBaeT
00YyJaIOIIMMHUCS CIEAYIOINX Pe3yIbTaTOB:

JAUCIHUITIIIMHBI
JOCTHIKCHUC

JUYHOCTNHBIX:
- YCTOMYMBBIA HHTEPEC K HCTOPUM U TOCTHKEHUSAM B
00JacTH €CTECTBEHHBIX HAYK, YyBCTBO T'OPJOCTH 32
POCCHIICKHE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTh K TPOAOJDKEHHI0 00pa3oBaHUS,
MOBBILICHUIO KBAaIM(PUKAIMK B HM30paHHON
npohecCHOHANBHOM NESTENBHOCTH C UCTIONB30BAHUEM
3HaHWI B 00JIACTH €CTECTBEHHBIX HAYK;

- 00bEKTUBHOE OCO3HAHUE 3HAYUMOCTH KOMIIETEHIUI B
00JacTH €CTECTBEHHBIX HAYK JUIS YeJIOBEKa U OOIIEeCTBa,
YMEHHUE UCIO0JIb30BaTh TEXHOJIOTUYECKUE TOCTHKEHUS B
obnactu HU3UKU, XUMUHU, OMOJIOTUHN TSI TIOBBIIIICHUS
COOCTBEHHOTO MHTEJIIEKTYaJIbHOTO Pa3BUTHS B
BBIOPAHHOU MTPOQPECCHOHATIBHOMN IS TEIHHOCTH;

- YMEHHUE MPOAHAIU3UPOBATh TEXHOT€HHbBIE MTOCIIEICTBHS
JUIST OKpY KAIoIel cpeibl, OBITOBOM U
MIPOU3BOACTBEHHOM I€SITEIbHOCTH YEJIOBEKA;

- TOTOBHOCTb CAMOCTOSITEJIbHO JTOOBIBATH HOBBIE JJIS
ce0st eCTeCTBEHHOHAYYHbIE 3HAHUSI C UCIIOJIb30BaHUEM
JUJISl 9TOTO TOCTYITHBIX HCTOYHUKOB MH(POPMAIINH;

- YMEHHUE yIPaBIsATh CBOEH O3HABATEIbHOMN
JIeATEeTLHOCTHIO, TPOBOJIUTH CAMOOIICHKY YPOBHS
CcOOCTBEHHOTO MHTEJICKTYaJIbHOTO Pa3BUTHS;

- YMEHHE BBICTpauBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIICHHS B KOMaH/IE 10 PELICHUIO OOIINX
3a1a49 B 00JIaCTH €CTCCTBO3HAHUS;

MemanpeomemHblx.:

- OBJIQJICHUE YMEHUSIMHU 1 HABBIKAMH PA3JINYHBIX BHJIOB
MMO3HABATEJIbHON JEATENbHOCTH JIJISl U3YUEHUS Pa3HbIX
CTOPOH OKPYKaIOUIero €CTECTBEHHOT0 MUPA;

- IPUMEHEHHUE OCHOBHBIX METOJIOB MO3HAHUS
(HaOnroieHys, HAyYHOTO SKCIIEPUMEHTA) JJI U3YUECHUS
Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYUYHON KapTUHBI
MHpPa, C KOTOPBIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKMBAThCS B MPOPECCHOHANBHOM cdepe;

- YMEHHE ONPENETATh IEIN | 3a7a4d JesATEeIbHOCTH,
BBIOMpATh CPEACTBA JUIsl UX TOCTIKEHUS HA TPAKTUKE;

- YMEHHE HCIIOJIH30BATh PA3IUYHBIC HCTOYHUKH JJIS
MOJTyYeHUs] ECTECTBEHHOHAYYHOU MH(OpMALIUU U

1. Wntepnperanus pe3yJbTaToB
HaOMo1eHn i 32 JeSITeNBbHOCTHIO
o0ydJarouierocst B IPOLECCE OCBOEHMS
00pa30BaTeNbHON POrpaMMBl.

2. CrapToBas JUarHoCTUKa MOATOTOBKH
o0yyaromuxcs MO LIKOJIBHOMY KypCy
(Gu3MKY; BBIABIEHUE MOTUBALUU K
M3YyYEHHUIO0 HOBOI'O MaTepHala.

3. Tekymuii KOHTpOJIb B (hopMe:

- 3alUTHI IPAKTUUECKUX 3aHATUMH;

- KOHTPOJBHBIX pPabOT 1O TeMaMm
pa3aesnoB AUCLUILINHBL
- TECTUPOBAHUS;

- ToMalHeil paboTsl;

- 0TY€Ta MO MPOJAEIaHHON
BHEAYJIUTOPHOW CAMOCTOSITEIbHON
paboTe CornacHO MHCTPYKIUH
(mpencraBneHue MOCOOUS, TAOIHIIBI,
npe3eHTanuu /oykiera,
MH(POPMAIMOHHOE COOOLICHHE).

4. HWroroBas arrecTanus
mud.3agera.

B (Qopme
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OLICHUBATH €€ JOCTOBEPHOCTD ISl JOCTUKEHUS
IIOCTaBJICHHEIX IEJICH 1 3a1a4;

NPeOMEeMHbIX.
- cpOpMUPOBAHHOCTH MPEICTABICHUN O IIEJIOCTHOM
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHE MHpA,
IIPUPOJIE KaK €IMHOM LIEJIOCTHOM CUCTEME, B3aUMOCBS3U
YeJI0BEKa, IPUPObI U O0ILECTBa, MPOCTPAHCTBEHHO-
BpEMEHHbIX MacuTabax BcenenHnoii;
- BJIaJICHUE 3HAaHUSIMH O HanboJiee BaXKHBIX OTKPBITHAX U
JOCTHKEHUSIX B 00J1aCTH €CTECTBO3HAHMSL, TOBIMSIBIINX
Ha 3BOJIIOLMIO IIPEJICTABICHUN O MIPUPOJE, HA PA3BUTHE
TEXHUKHU U TEXHOJIOTHI;
- ¢()OpMHUPOBAHHOCTh YMEHUS IPUMEHSATh
€CTECTBEHHOHAYYHbIE 3HAHUS 111 00BICHEHUS
OKpPYXalOIIMX SBJICHUM, COXPAaHEHHUS 310POBb,
obOecreueHnst 0€30IMaCHOCTH KU3HEACATESILHOCTH,
Oepe’KHOr0 OTHOILIEHUS K IPUPOJIE, PALIMOHATIBHOTO
IIPUPOJIONIOIB30BAHUS, a TAK)KE BBIMIOJIHEHUS POJIU
IpaMOTHOTO IOTPEOUTENS;
- chopMHPOBAaHHOCTh IPECTABICHUN O HAYYHOM METOJIE
[IO3HaHMsI IPUPOJBI U CPEACTBAX U3YUYEHUsI MEraMmpa,
MaKpoMHpa U MUKpPOMUPA; BIIaJICHUE IPUEMaMU
€CTECTBEHHO-HAayUYHBIX HAOIOJICHUH, OIIBITOB,
UCCJIEJOBAaHUM U OLIEHKH JIOCTOBEPHOCTH MOJTYUYEHHBIX
pEe3yJIbTaTOB;
- BJIaJICHUE TMOHSTUHUHBIM aIrIapaToM €CTECTBEHHbIX
HayK, I03BOJISIFOLIMM [103HABaTh MUP, Y4acTBOBATb B
JUCKYCCHSIX IO €CTECTBEHHOHAYUYHBIM BOIIPOCaM,
UCIIOJIb30BaTh Pa3IMyHble HCTOYHUKU UH(OPMAIUK IS
MOJITOTOBKU COOCTBEHHBIX pabOT, KpUTHUYECKU
OTHOCUThCS K coobuenusmM CMU, coneprkaium
Hay4yHYyI0 HMH(OpMaIHIo;
- ¢(hOpMUPOBAHHOCTb YMEHUI IOHUMATh 3HAUUMOCTh
€CTECTBEHHO-HAYYHOI'O 3HAHUS U1 Ka)XJ0ro 4YeJoBeKa
HE3aBUCHMO OT €ro MpogecCHOHAIbHON
JIeSITeNIbHOCTH, (DaKThI U OLIEHKH, CPABHUBATH OIICHOYHbIE
BBIBOJIbI, BUJIETh UX CBSI3b C KDUTEPUSMHU OLICHOK U CBSI3b
KPUTEPHUEB C ONPEIEICHHON CUCTEMON LIECHHOCTEHN.

5. OBECIIEYEHUE OBPA30BAHMUA /I JIUL C OB3 U HHBAJIN1OB

Conepxkaarie TIpo(ECCHOHATBLHOTO O0pa30BaHUSI W YCJIOBHUS OpTraHM3aIlliud OOy4YeHHUs B
OI'bOY BO «MAI'Y» cryaeHToB (ciymiarteneil) ¢ OrpaHMYEHHBIMH BO3MO>KHOCTSIMHU 3]I0POBbS
OTIpeIeTIAIOTCA alaliTUPOBAHHOW 0O0pa3oBaTeabHONW MporpaMMmor (Impu HEOOXOAMMOCTH), a IS
MHBAJIMI0B TAK)K€ B COOTBETCTBUU C MHIUBHUYyaJIbHON MPOrpaMMOi peadMINuTalluy HHBATIH/IA.

OOydeHne Mo 00pa3oBaTENBHONW MPOTpaMMe CpeaHero mpohecCuOHATBLHOTO 00pa30BaHMS
CTYACHTOB (ClTymiaTesieil) ¢ OrpaHHYeHHBIMUA BO3MOXKHOCTSAMU 370pOBbs ocyiiectBisiercs PI'bOY
BO «MAI'Y» c¢ yueroM 0COOEHHOCTEH TNCUXO(PHU3UUYECKOTO Ppa3BUTHUS, WHIUBUIYaJIbHBIX
BO3MO>KHOCTEW U COCTOSTHUS 3[J0POBBS TAKUX JIMII.

B ®I'bBOY BO «MAI'Y» co3manbl crienidaibHbIC YCIOBUS IS MOJYYEHHUS OOpa30BaHUS
CTYJEHTaMH (CIIylIaTeIsiM1) C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0POBBSI.

[lon coenuanbHBIMM YCIOBUSAMM JUIsl TOJYYEHHUS CPEAHEro MpodeccrOHaTIbHOTO
00pa30BaHMsl CTYIEHTOB (ClTymaTesei) ¢ OrpaHMUYEeHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI TOHUMAIOTCS
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ycloBHs OOy4eHHUs, BOCIIUTAHUS M PA3BUTHUS TaKUX JIUI, BKJIIOYAIOIIME B ce0sl MCIOJIb30BaHUE
CHEeNUANBHBIX 00pa30BaTENbHBIX MPOTPAMM M METOJIOB OOYYEHHST M BOCHHTAHUS, CIIEIUAIBHBIX
y4eOHHUKOB, Y4YeOHBIX NOCOOMI M IUAAKTUYECKHX MAaTepHajioB, CHEIMAJIbHBIX TEXHUYECKUX
CpeICTB OOYYEHHUS KOJUICKTHBHOTO M HMHIUBUAYAIHLHOTO TIIOJIb30BAHUS, IMPEIOCTABICHUE YCIYyT
accUCTEeHTa (IIOMOIIHUKA), OKA3bIBAIOILETr0 CTyJeHTaM (CIylaTessiM) HeOOXOAUMYI0 TEXHUUECKYIO
MIOMOIIb, MPOBEJEHUE TPYNIOBBIX U HHAWBHUIYabHBIX KOPPEKLIMOHHBIX 3aHATUH, oOecrieueHue
nocryna B 31aHuss ®I'BOY BO «MAI'Y» u npyrue ycioBusi, 6€3 KOTOPbIX HEBO3MOXKHO HIIU
3aTPyJHEHO OCBOEHHE 00pa30BaTENIbHBIX MPOrpaMM JIMI[AM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMU
3I0OPOBBS.

B menmsx AOCTYmHOCTM TOJydyeHUss 00Opa3oBaHUs CTyJeHTaM (CiaymiaTensM) C
OrpaHUYEHHBIMU BO3MOXKHOCTAMU 370poBbsi PI'BOY BO «MAI'Y» obecnieunBaercs:

— A ClyllaTeled ¢ OrpaHUYCHHBIMU BO3MOKHOCTSAMM 3I0POBbS IO CIYXy YCIyTH
CypIONepeBOJUNKa U O0OecreueHre Ha/leKallluMU 3BYKOBBIMU CpEACTBAMH BOCIPOU3BECHMUS
UHpOpMaLINY;

— JUIg  CTyIAeHTOB (cilymiaTesnieil), MMEIOUIMX HapyIIeHUS ONOPHO-IBUraTEIbHOTO
anrnapara, MaTepUualbHO-TEXHUUECKUE YCIOBUS 00ECIeUnBalOT BO3MOKHOCTh OECIIPENATCTBEHHOTO
JocTyna B ydeOHble TOMEIIEHUs, CTOJOBblE, TyaleTHble M apyrue nomeuenus ®I'bOY BO
«MAT'Y», a Takxke ux NmpeObIBaHUS B yKa3aHHBIX MOMEIICHUSAX (HAJM4YUE MaHAyCOB, NOPYYHEH,
pacIIMPEHHBIX IBEPHBIX MPOEMOB U APYTUX MPUCTOCOOIEHUI).

OOpa3oBaHue CTYIEHTOB (ciyliarenei) ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSIMHM 37I0POBbS
MOKET OBITh OpPraHU30BAHO KaK COBMECTHO C APYTMMHU CTyJEHTaMH (CIylaTensiMu), TaKk U B
OTJENbHBIX Ipynnax. YUCIEHHOCTh JIUI C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBbsI B yUeOHOM
rpymIe yCcTaHaBIuBaeTcs 10 15 uenosexk.

C ydyeroMm o0cCOObIX MOTpeOHOCTEH CTYIEHTOB (Ciymiatesned) ¢  OrpaHUYeHHBIMU
BO3MOXXHOCTSIMH 3710poBbsi ®T'BOY BO «MAI'Y» obecneunBaercsi mpenocTaBiIeHUE Y4YEOHBIX,
JIEKLIIMOHHBIX MaTEPHUAJIOB B 3JIEKTPOHHOM BHJIE.

C yderoM 0coObIX MOTpPeOHOCTEH CTYNEHTOB (CiyliaTesieil) ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0POBbs IPEYCMOTPEHA BO3MOKHOCTh 00yU€HHsI [10 HUHAMBUYaTbHOMY IUIAHY.
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