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Pabouas nporpamma yueOHoM aucuuminabl EcrectBo3Hanue pazpaboraHa B
COOTBETCTBHH C PEKOMEHAAIMSMHU IO OpTraHU3alMK MOIYYEHUsI CPEITHEr0 00IIero
oOpa3oBaHUsl B Tpejesax OCBOCHMSI OOpa30BaTENbHBIX MPOTPAMM CPEIHETO
npodeccHOHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHHS C
ydyeToM TpeOoBaHUU  (enepalibHbIX  TOCYJApCTBEHHBIX  00pa3oBaTeNbHbIX
cragaaptoB (PI'OC) u mosydaemoil cCrenuaibHOCTH WIM Tpodeccuu CpemaHero
podecCuoHaTEHOTO oOpa3oBaHUs (CITO) (mucrMO JlemapramenTa
TOCYy/IapCTBEHHOW TMOJUTUKH B cepe moaAroroBku pabdouux kaapoB u JI1O
Muno6puayku Poccum ot 17.03.2015 Ne 06-259), mpumepHOil mporpammbl
y4eOHOMI TUCIUIUTHHBI EcrecTBO3HaHUE JUTSI po(ecCHOHATIBHBIX
o0Opa3oBaTeIbHBIX OpraHH3alNN, PEKOMEHOBAHHOU denepanbHbIM
rOCyJapCTBEHHbIM aBTOHOMHBIM  yupexxjaeHueM «dDenepaibHblii  HMHCTUTYT
paszButusi oopazoBanus» (OI'AY «DOUPOy») B kauecTBe MpUMEPHON MPOTPaAMMBI
JUIsL peall3allid OCHOBHOM MpogdeccroHalbHOM 00pa3oBaTeNbHON MNpPOrpamMMbl
CIIO Ha 6a3e OCHOBHOTO O0IIET0 00pa30BaHUs C MOJYYEHUEM CPETHEro OOLIEro
oOpazoBanus, npotokod Ne 3 ot 21 wurona 2015 1., perucTpalliOHHBIM HOMEp
peuensun Ne374 or 23 wuronsgs 2015 1. OI'AY «DOUPO» yTOYHEHHBIMU
pexkoMeHAauusAMU 00 YTOYHEHMHM DPEKOMEHJALUN [0 OpraHu3alMM IOJIy4YeHHUs
cpeaHero oo6mero oOpa3oBaHus B Ipelesiax OCBOCHUSI 00pa30BaTeNbHBIX
IporpamMMm cpeaHero mnpodeccuoHaIbHOro o00pa3oBaHUsi Ha 0a3e OCHOBHOTO
oOmero oOpa3oBaHMsI C y4eTOM TpeOOBaHMI (enepaibHbIX TOCYAapCTBEHHBIX
00pa30BaTeNbHbIX CTAHJIAPTOB M MOJIy4aeMol MNpodecCud WU CHEeUUATbHOCTH
cpeaHero  mpodeccuoHalbHOTO  O0Opa3oBanus  (muchMo  JlemapTtameHTa
rOCyAapCTBEHHOW TMOJUTUKH B cdepe NoAroToBku padoumx kaapoB u IO
MunoOpHayku Poccum ot 17.03.2015 Ne06-259) wu IlpumepHBIX mporpamMm
oOmieo0pa3oBaTeNbHbIX ~ yU4E€OHBIX  JAMCHUIUIMH Ui MPOQPECCHOHATBHBIX
oOpazoBarenbHbIX opranu3anuii (20151.), mpotokon Ne3 ot 25 mas 2017 r.
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1. MACHOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUIJIAHBI

1.1. OobsacTh NnpuMeHeHHUs pado4yeid MPOrpaMMbl

Pabouast nmporpamMmma yuyeOHOW MUCHUILUIMHBI SIBIISETCS YACThIO MPOTPAMMBI
noAroToBku crnenuanuctoB cpennero 3BeHa (IIIICC3) pazpaboranHas B
cootBercTBUM ¢ PI'OC CIIO, pekoMeHIauMsIMH IO OPraHU3alUU TOJYyYEHHUS
cpeaHero oo6mero oOpa3oBaHUsS B Mpelesiax OCBOEHHUS 00pa30BaTeNbHBIX
nporpaMM cpeaHero mpodeccuoHanbHOro o0Opa3oBaHHs Ha 0a3e OCHOBHOTO
oOmero oOpa3oBaHHs C ydyeToM TpeOoBaHMI (penepanbHbIX TOCYIapCTBEHHBIX
00pa30BaTEeNbHBIX CTAHAAPTOB M TMOJTYYaeMOW CHEIHATIbHOCTH WIU TpOodeccuu
cpeaHero  mpodeccuoHalbHOro  0Opa3oBanus  (muchMoO  JlemaprameHTa
rOCy/lapCTBEHHOM IOJUTUKU B cdepe NOAroToBKHM padbounx kaapoB u IO
MunobOpHayku Poccuu ot 17.03.2015 Ne 06-259).

1.2 MecTo y4eOHOH JUCHUIIIMHBI B CTPYKTYpPe OCHOBHOM
npo¢ecCHOHATBHOI 00pa30BaTeIbHOI MPOrPaAMMBbI
VYuyeOnass  naucuuiuinHa  EcTecTBO3HaHue — sBISETCS  JUCLMILIMHOW
obmeobpazoBatensHoro 1wkiaa I[MIICC3 mo cnemmansHoctu 43.02.08 Cepsuc
JIOMAIITHETO ¥ KOMMYHAQJIBHOTO XO3SHCTBA COIMAIEHO-3KOHOMHYECKOTO MPOQHIIs
npo¢eCCUOHAIBHOTO 00pa30BaHusI.
Pabouas nporpamma yueOHOM nucuumuinHbl EcTecTBO3HaHuMe pa3paboTaHa
Ha ocHoBe TpeboBanuii ®I'OC cpenHero oOiero o0OpazoBaHus, MPEAbIBISIEMBIX K
CTPYKTYpE, COIEPKaHHUIO U pe3ylbTaTaM OCBOCHHS Yy4eOHOW JMCUIUIIIMHBI
EcrecTBO3HaHME.

1.2. Pe3yabTaThl 0CBOCHUA YUEOHOM M CIIUTIIMHBI

OcBoeHUE  cojJiepKaHusA yueOHOM  aucnmiuimHbl  EcTecTBo3HaHue

oOecreunBaeT JOCTKEHNE

JIMYHOCTHBIX Pe3yJibTAaTOB:

— YCTOMYHUBBIA MHTEpPEC K MCTOPUM U JOCTHXKEHUSIM B 00JacTu
€CTECTBO3HAHUS,

— TOTOBHOCTb K IIPOJIOJKEHUIO 00pa30BaHusl, TOBHIIIEHUIO KBATHU(UKAITUN
B n30paHHO# podhecCHOHATBHON NeATeTbHOCTH, UCTIOIB3YS TOJIYYCHHBIC 3HAHMUS,

— OOBEKTUBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETCHIIMMA B  0OO0JacTH
€CTECTBO3HAHUS JIJIsl UeTIOBEKA U 00IIeCTBa,

— YMEHHS  [OPOAHATU3UPOBATH  TEXHOTCHHBIE  MOCIEACTBUS  JJIs
OKpY>Karolen cpejibl, ObITOBOM M MPOU3BOJCTBEHHOM IEATEILHOCTH YEJIOBEKA,

— TOTOBHOCTb CaMOCTOSATENIbHO J100bIBaTh HOBBIE /JIs C€0sl €CTECTBEHHO-
HAy4YHBIE 3HAHUS, UCTIONB3YS IS ATOTO JOCTYITHBIC NCTOYHUKU UH(HOPMAIIHH,

— YMEHHE YIpPaBIATh CBOEW MO3HABATEIBHON AEATENBHOCTHIO, IIPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO WHTEJUICKTYaIbHOTO PA3BUTHS,
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— YMEHME BBICTpAaWBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHS B KOMAaH]IE
M0 pelIeHUI0 00IIKX 3a7a4 B 00JaCTH €CTECTBO3HAHUS;

MeTanpeAMeTHbIX Pe3yJbTaTOB:

— OBJIaJICHHE YMEHUSMH U HaBBIKAMH PA3JIMYHBIX BUJIOB MO3HABATEIHHOMN
JEATEeIIbHOCTH JIJIs1 U3YUCHHUS Pa3HbIX CTOPOH OKPY>KAIOIETO €CTECTBEHHOTO MUPA,

— TMPUMEHEHHUE OCHOBHBIX METOJOB IO3HAHUS (OMUCaHUs, HAOIIOACHUSA,
HKCIIEPUMEHTA) JUIsl U3YUCHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa, C  KOTOPHIMHM  BO3HHUKA€T  HEOOXOJUMOCTh  CTAJIKUBAaThCd B
npodeccuoHanbHOU cepe,

— yMEHHUE OMPEeNEeNATh EeIN U 3aJa4M JIeITeIbHOCTH, BRIOUpATh CpelcTBa
WX JIOCTI)KCHUS Ha MIPAKTHUKE,

— YMEHHE UCIOJIb30BaTh PA3JIMUHbIC UCTOUYHUKH JIJISl TIOJIYYCHUsI CBECHUMN
€CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH M OIICHUBAaTh €€ JIOCTOBEPHOCTH ISt
JIOCTUKEHUSI IOCTABJIEHHBIX LIEJIEH U 3a1aY;

NpeJAMEeTHBIX Pe3yJIbTATOB:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUMN O IIECJIOCTHOW  COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHE MHUpPa, IPUPOJIEC KaK €IUHON LIEJIOCTHOW CUCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOJBI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTadax BceneHnnoii;

BJIaJICHUE 3HAHUSIMU O Hau0O0JIee BAXKHBIX OTKPBITHUAX U JOCTH)KEHHUSAX B
00J1aCTU €CTECTBO3HAHUS, MOBJIMABIINX HA SBOJIIOIUIO MIPEJACTABICHUN O IPUPO/IE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

c(hOpPMHUPOBAHHOCTh YMEHUSI TPUMEHSITh €CTECTBEHHO-HAYUYHBIC 3HAHUS JIJIsI
OOBSICHEHUS OKPYXAIOIIUX SBJICHUM, COXpaHEHUsS 370pOBbs, OOecHeUYeHUs
0€30MacCHOCTH  JKU3HEJEATEIIBHOCTH, OEpEeKHOrO0 OTHOIIEHUS K TMPUPOJIE,
pallMOHAJILHOTO TPUPOJIONOIB30BaHUs, a TAKXKE BBIIIOJHEHUS POJIM TPAMOTHOTO
noTpeouTeNs;

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O HAYYHOM METO/IE MO3HAHUS TIPUPOJIbI
U CPEACTBAX U3YyUYECHUS] METaMHpa, MAaKpOMHUpPa U MUKPOMUPA; BIIaJICHUE NpHUeMaMU
€CTECTBEHHO-HAYYHBIX  HAOIOJIEHWN, ONBITOB, WCCICIOBAHUNA ©  OIICHKH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB;

BJIaJICHHE TOHSATUWHBIM anmnapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOUIUM
MO3HAaBaTh MUP, YYACTBOBATh B JUCKYCCHUSX IO €CTECTBEHHO-HAYYHBIM BOMIPOCAM,
WCIIOJB30BaTh  pa3IMUHbIE  UCTOYHUKM  MHGOpPMAUM  JJI1  MOJATOTOBKHU
COOCTBEHHBIX pabOT, KPUTHUECKU OTHOCUTHCS K coobmmenussm CMU, conepxarium
Hay4HYI0 HH(OpMaIHIO;

c(hOpMHUPOBAHHOCTh YMEHHUM MOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO
3HaHUS ISl KaXJOro 4YejioBeKa HE3aBUCMMO OT ero mnpodecCHOHATbHON
JEATEeIIbHOCTH, pa3iudaTh (PaKkThl U OLICHKU, CPABHUBATH OIICHOYHBIC BBIBOJIBI,
BUJIETh UX CBA3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPUEB C OMPEIEICHHON
CUCTEMOM LIEHHOCTEM.
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OcBoeHue  cojepkaHus  y4yeOHOM

UCIUATUINHBI

KOHTCKCTC IIPCCMCTBCHHOCTH Q)OpMHpOBaHHH O6HII/IX KOMHGTCHHHﬁ.

Bunap! yHuBepcanbHbIX y4eOHBIX 1eHCTBHA

OO01IMe KOMIIETEHIIUU

(B cootBercTBUu ¢ PI'OC CIIO o
CHEeNHATBHOCTH/TIPOECCHN)

[IposiBNISITE  YCTOWYMBBI HMHTEPEC K MCTOPUM U
JOCTH>KEHHUSIM B 00JIaCTH €CTECTBO3HAHMUSL.

[oToBUTBCS K  NPOJODKCHHIO  OOpa3oBaHMUS,
MOBBILICHUIO KBaJTM(HUKAINN B n30paHHON
npodecCHOHANBHOW  JCATEILHOCTH, UCTIONB3YS

HOJ'IyT-IeHHI)IG 3HAHUI.
OOBEKTUBHO OCO3HABATH 3HAYMMOCTH KOMIIETEHIIAI B
00J1aCTH eCTECTBO3HAHMS JUIS YEJIOBEKA M 00IIIEeCTBA.

OK 1.

[ToHnMaTth CyHnIHOCTb U COIUATIBHYIO
3HAYMMOCTb CBOCH OymyIeit
npodeccuu, MposIBISITh K HEH

YCTOMYUBBIA UHTEPEC.

YMeTh aHaIM3UPOBATh TEXHOTEHHBIC TOCICICTBUS
TSt OKpYy Karolen cpenpl, OBITOBOI u
MIPOM3BOJICTBEHHON JCATCIIBHOCTH YEIOBEKA.

VYMeTh €caMOCTOSITEILHO JOOBIBATH HOBBIC ISl CeOs
€CTECTBEHHO-HAYYHbIC 3HAHUS, UCHOIB3Ys ISl 3TOTO
JOCTYITHBIC UCTOYHUKH UH(POPMAITUH.

OK 2.
OpraHu3oBbIBaTH COOCTBEHHYIO
NeSITeIbHOCTb, ONPENENIATh METO/IbI
Y CIIOCOOBI BBIITOJIHEHUS
npogeccuoHaIbHbIX 3aj1au,
OLICHUBATH UX 3()(HEKTUBHOCTH
Ka4yecTBO.

YMeTh ynpaBisaTh CBOEH MMO3HABATEIBHOMN
JIEATENBHOCTBIO, IPOBOJIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHSL.
CdopmupoBaTh IpeCTaBlIeHHUE O HAYYHOM METO/Ie
MO3HAHUA MPUPOJBI U CPELICTBAX U3YUEHUS] MEraMupa,
MakpoMupa 1 MUKpomupa. OBiageTs npueMaMu
€CTECTBEHHO-HAYUHBIX HAOJIO/IEHU, OTIBITOB,
HCCIIEIOBAHUI U OLEHKHU JOCTOBEPHOCTH IOJTYyYEHHBIX
pe3yabTaToB.

OK 3.

Pemats mpobnemsl, OlIeHUBATH
PUCKHU ¥ IPUHUMATh PEIICHHUS B
HECTaHIAPTHBIX CUTYAIIHSIX.

OK 4.
Ocy1ecTBIATh MOUCK, aHAIU3 U
OIICHKY HH(pOpPMAIINH, HEOOXOTUMO
JUTSl TOCTAHOBKY M PELLIEHUS
npodecCHOHANTBHBIX 3a]1a4,
npo(hecCHOHATBFHOTO U TMYHOCTHOTO
pa3BUTHA.

OBnagerb yMEHUSIMU M HAaBBIKAMH PA3JIMYHBIX BHUJOB
MMO3HaBaTEIILHON ACATCIIBHOCTU IJIA U3YUCHUA Pa3HBIX
CTOPOH OKPY’KAaIOIIEr0 €CTECTBEHHOI0 MHpa.
HpI/IMeHSITI) OCHOBHBIC METOABI ITO3HAHU (OHI/ICBHI/U{,
HaOJIONEHUs,  DKCIEPUMEHTA) Ul HM3y4YeHHA
Pa3IMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, C KOTOPHIMH BO3HHMKAaeT HEOOXOIUMOCTb
CTaJIKMBATHCS B MPOPECCHOHATBHOMN cdepe.

OK'S.

Hcnonb3oBath nH(MpOpMaLIMOHHO-
KOMMYHHKAITHOHHBIE TEXHOJIOTUI
JUTSL COBEPIIIEHCTBOBAHUS
npohecCHOHANBEHOM NeSTEIbHOCTH.
OK 6.

PaboTtaTh B KOJIIEKTHBE U KOMaHJIE,
oOecreunBaTh € CIIOUCHHUE,

s (heKTUBHO 00IIATHCS ¢ KOJUIEraMH,
PYKOBOJICTBOM, MTOTPEOUTEIISIMU.

YMeTp HCHONIB30BaTh PA3JIMYHbIE HWCTOYHUKH IS
MOJTYYEHHUS CBEJICHUN €CTECTBEHHO-HAYYHOU
HAIIPABJIEHHOCTU U OLICHUBATH €€ JOCTOBEPHOCTH IS
JOCTHKSHMS IIOCTABIICHHBIX IIEJIeH U 3a7a4.
CdopmupoBaTh yMEHUSI IPUMEHSTH €CTECTBEHHO-
Hay4YHbIC 3HAHUS IJI1 OOBSICHEHUS OKPYKAIOIINUX
SIBIICHUH, COXpAaHEHUS 37J0POBbsI, 00ECIICUCHHUSI

OK 7.

CTaBUTH 11€JI, MOTHBHPOBATH
JeSITeIbHOCTD MOTYMHEHHBIX,
OpPraHU30BBIBaTh U KOHTPOJIMPOBATH
ux paboTy ¢ IpUHATHEM Ha cebs
OTBETCTBEHHOCTH 3a PE3yJIbTaT
BBIIIOJIHEHUS 3aJaHUH.

EcrtecTBO3HaHUE
oOecrieunBaeT GOPMUPOBAHUE U PA3BUTHE YHUBEPCAJIBbHBIX YUEOHBIX JNEHCTBUM B
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0€301MacHOCTH KHU3HEACATEILHOCTH, OEPEKHOTO
OTHOILIEHHS K MIPUPOJIE, PALIMOHATIHLHOTO
HPUPOJIOIIONB30BAHMS, @ TAK)KE BHIIIOTHEHHS POJIU
IrPaMOTHOIO TOTPEOUTEIS.

OK 8.
CaMoCTOATENBHO ONPEAEIATh 3a7aun
npoecCHOHaTBHOTO U IMYHOCTHOTO

pa3BUTHSL, 3aHUMATbCS
camM000pa30BaHUEM, OCO3HAHHO
IUTAHUPOBATH MOBBILICHNE
KBTI (DUKAIIHH.

YMeThb BBICTPAaUBaTh KOHCTPYKTUBHBIE
B3aMMOOTHOIIECHUS B KOMaHJIE 1O PEIICHHIO OOIIUX
3aJ1a4 B 00JIaCTH €CTCCTBO3HAHMSL.

CdopmupoBaTh yMEHUSI TOHUMATh 3HAYUMOCTh
€CTECTBEHHO-HAYYHOT'O 3HAHMS JJISI KaXKI0TO
YeJI0BEeKa HE3aBHUCHMO OT €ro MpodecCHOHAIbHON
JeSATEeTbHOCTH, pa3inyaTh (DAKThI U OIICHKH,
CpPaBHMBATh OLICHOYHBIEC BHIBOJIbI, BUJETh UX CBSI3b C
KPUTEPHUSIMHU OI[EHOK U CBS3b KPUTEPHUEB C
OIPEICIICHHOW CUCTEMOM IIEHHOCTEM.

OK 6.
PaGorath B KOJJIEKTHBE U KOMaHJIE,
o0ecneunBaTh €¢ CIJIOUYEHUE,
3¢ PeKTUBHO 00IIATHCS ¢ KOJIJICTaMH,
PYKOBOJICTBOM, TIOTPEOHUTEISIMH.
OK 2.
Opranu3oBbIBaTh COOCTBEHHYIO
JEeSITeNIbHOCTD, OIPEIENIATh METO/IbI
1 CIIOCOOBI BBITIOJTHEHUS
npodecCuOHaNBHBIX 3a7ad,
OLICHUBATH UX () (HEKTUBHOCTH
Ka4yecTBO.

CdopmupoBaTh IpeCTaBICHUE O IEIOCTHOU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHE MUPA,
IIPUPOJIE KAK €IMHON LIEJIOCTHON CUCTEME,
B3aMMOCBSI3H YeJIOBEKa, IPUPOJIbI U OOIECTBA,
IPOCTPAHCTBEHHO-BPEMEHHBIX MaclITabax
Bcenennon.

OK 4.
Ocy1iecTBIATh IOUCK, AaHATU3 U
OIICHKY WH(pOpMAITUH, HEOOX O TUMOK
U1l TOCTAHOBKU U peIlIeHUs
npodeccroHalIbHBIX 3a]1a4,
npo¢eCCHOHATBLHOTO M IMYHOCTHOTO
pa3BUTHSL.

YMeTp ompenenars Lead MU 3aJadd  JEeSTENbHOCTH,
BbIOMpATh CPEACTBA UX JIOCTHIKEHUS Ha MPAKTUKE.
OBnazneTs NOHATUMHBIM aNllapaToOM €CTECTBEHHBIX
HayK, MO3BOJISIIOLINM I103HAaBaTh MUP, y4aCTBOBAaTh B
JUCKYCCHSIX IO €CTECTBEHHO-HAaYyYHBIM BOIIPOCaM,
MCIIOJIb30BaTh PA3JINYHbIE UCTOYHUKN UH(POpMALTUU
JUI HOATOTOBKH COOCTBEHHBIX pabOT, KpUTHUUYECKH
OTHOCUTHCS K coobmenussm CMU, coaepxamium

HaY4YHYIO MH(OpMaIuio.

OK 6.
PaboTaTh B KOJIJIEKTHBE U KOMaH/IE,
o0ecreuynBarh ee CIUIOYEHHUE,
3¢ PeKTUBHO 00IIATHCS C KOJIJIETaMH,
PYKOBOJICTBOM, TOTPEOUTENISIMHU.
OK 2.
OpraHu30BbIBaTh COOCTBEHHYIO
JeSITeTbHOCTb, OTIPENIENIATh METO/IbI
U CTIOCOOBI BHITOJTHEHHUS
npodeCcCHOHANTBHBIX 33]1a4,
OLIEHUBATh UX 3P (HEKTUBHOCTH U
Ka4ecTBO.

OBnageTh 3HaHUSAMH O HauboJIee BaXKHBIX OTKPBITHIX
U IOCTH)KEHUSAX B 00JIaCTH €CTECTBO3HAHUS,
MOBJIUABIINX HA 3BOJIOLMIO IIPEACTABICHUM O
IIPUPOJIE, HA PA3BUTHE TEXHUKH U TEXHOJOTHM.

OK 9.
BbITh TOTOBBIM K CMEHE TEXHOJIOTHI
B IpoeCCHOHATILHOMN 1EATEIbHOCTH

OcBoenune  coaepkaHust  y4eOHOI
dbopMupoBaHue 00X KOMIETSHITHA.

TUACHUTUIAHBI

OO01mre KOMIIETEHIINN
(B cootBetrcTBUU ¢ DI'OC CIIO 110 CrienuanbHOCTH)

OK [1.IloHumarh CymiHOCTP W COIMAJIBHYIO 3HAYMMOCTH CBOCHW Oyaymed mpodeccuu,

o0ecreynBaeT
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MPOSIBIIATH K HEM YCTOMYMBBIN MHTEPEC.

OK 2.0pranu3oBbiBaTh COOCTBEHHYIO JCSTCIBHOCTH, OIPEACTSATh METOJIbI U  CIOCOOBI
BBITMIOJIHEHUS MPO(PECCUOHANBHBIX 3a/1a4, OLICHUBATh UX YPPEKTUBHOCTH U KaUECTBO.

OK 3. Pemats npoOuiembl, OLEHHBATh PUCKA U TNPHUHUMATh PEIICHUS B HECTaHIAPTHBIX
CUTYalUsX.

OK 4. OcymiecTBisTh MOKUCK, aHAIN3 U OLIEHKY HH(pOpMaIK, He0OXO0AUMOMN I TOCTAHOBKH U
perieHus mpodeccuoHaNbHBIX 3a1a4, TPOo(hEeCCHOHATBLHOTO U IMYHOCTHOTO PAa3BUTHSI.

OK 5.Acnonbs3oBaTh MH()OPMAITMOHHO-KOMM YHHKAITUOHHBIE TEXHOJIOTHH JUISL
COBEpIICHCTBOBAHUSA MPO(HECCUOHATEHOM IESATEIBHOCTH.

OK 6. PabGorare B KOJJIEKTHBE M KOMaHJE, OOecleunMBaTh e¢ CIuioueHue, 3((HEeKTUBHO
o01aThest ¢ KOJIeraMu, pyKOBOJICTBOM, MOTPEOUTEISIMH.

OK 7. CraBuTh ULe€IM, MOTHUBUPOBATH JESATEIBHOCTb IOJYMHEHHBIX, OpPraHU30BBIBATH U
KOHTPOJIMPOBATh UX PabOTy C MPUHATHEM Ha ce0sl OTBETCTBEHHOCTH 32 PE3YNIbTAT BHIOTHEHUS
3a1aHUM.

OK 8. CamocTosTensHO ONpenensaTh 3a1adl MpoecCUOHAIBHOTO U JIMYHOCTHOTO Pa3BUTHSA,
3aHUMAaThCS caMO00pa30BaHNUEM, OCO3HAHHO TIAHMPOBATH MOBHIIICHNE KBATU(UKAIHH.

OK 9. BbITh TOTOBBIM K CMEHE TEXHOJOTUH B TPOdEeCCHOHATBHON AEeSITENLHOCTH.

1.4. Kosin4yecTBO 4acoB HA OCBOCHHE MPOrPaMMBbI Y4eOHOU
TUCIATIJTMHBI

MakcumanbHas yueOHasi Harpy3ka oOyuatroierocs - 162 gaca, B TOM 4HUCIIe:

— oOs3arenpHas aynuTOpHas y4yeOHash Harpy3ka oOyuatomerocs — 108
4acoB;

— caMocTosTeNbHas paboTa oOyuatomierocs - 54 yaca.

B Tom uucne yacoB BapuatuBHOM uyactu yueOHbIx 1ukioB I[IIICC3: He
IPETyCMOTPEHO.
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2. CTPYKTYPA U COJAEPXKAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOH padoThl

Bux yueOHoi1 padoThl O0bem
4acoB

MakcuMasbHasi yyeOHasi HArpy3Ka (Bcero) 162
O0s13aTesibHas1 ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 108
B TOM YHCJIE:
MPAKTUYECKUX 3aHATUN 24
CamocrosiTeibHas padboTa o0yuawierocs (Bcero) 54
B TOM YHCJIE:
MOATOTOBKA pedepaToB, JOKIAT0B, KPOCCBOPIOB 50
VH/MBHUIYAJIBHOTO MPOEKTa C UCMOIb30BaHUEM HH()OPMALIMOHHBIX 4
TEXHOJIOTUH.

[IpomexxyTouHas arrectanus B popme auddepeHmpoBaHHOTO 3a4eTa

[IpodunbHOEe wu3yueHune o001Ic00pa3oBaTEILHON YyUeOHOM AUCIUTIIMHBI
EcrecTBO3HaHME OCYIIECTBISACTCS YaCTHYHBIM IIepepachpeacicHueM YYeOHBIX
9acoB U OTOOPOM AMIAKTUUECKUX €IUHHUIl B 3aBUCHMOCTH OT BOXXHOCTH TEM JIJIs

cneruanbHocTh: 43.02.08 CepBurc qoMaliHero 1 KOMMYHaJIBHOTO X03SHCTBA.

10
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2.2. TemaTu4ecKuii IVIAH U cOepP:KaHMe Y4eOHOM qucuuminabl EcTecTBO3HAHUE

HaumenoBanmue pas3nesioB u tem | Coaep:xanue yueOHOro marepuaJa, jadopaTopHubie padoTbl U O0bem yacon YpoBeHb
NpaKTHYeCKUe 3aHATHS, CAMOCTOSITeIbHAS padoTa 00y4yaommXxcs, OCBOCHHS
KypcoBasi padora (IpoeKT)
2 3 4
BJIOK ®U3UKA 72
Pa3nes 1. Mexanuka 18
Tema 1.1. ®u3zuka — | Copep:kanue y4eOHOro MaTepuajia 2
(pynrameHnranbHasi HayKa o 1 | ®dusuka — pyHaaMeHTaIbHAs HayKa O MPUPOJIE 1
npupoje. 2 | EcrecTBeHHO-Hay4YHBIA METO]] TO3HAHMUSI, €[0 BO3MOKHOCTH U I'PAaHUIIBI 1
IPUMEHUMOCTH.
3 | EnuHCTBO 3aKOHOB PHUPOJIBI U COCTaBA BellecTBa BO BeeneHHOM. 1
4 | OTkpoITHS B (PU3HKE — OCHOBA MPOTpecca B TEXHUKE U TEXHOJIOTHH 1
MIPOU3BO/JICTBA.
Coaep:xanue yue0HOro MaTepuaJia 2
Tema 1.2. 1 | Mexannueckoe nBrxkenue. CucreMa orcyeTa. 2
Kunemarnka. Mexannieckoe 2 | Tpaexropus asuxenus. I1yts. Ilepememenue. PaBHomepHoe 2
JABUKEHHE. IPSIMOJIMHEHHOE IBHKEHUE.
CamocrositesibHas padora o0y4yarommxcs Ne 1 1
Bunel neumxenus. [IpumeHeHne 1BUKEHUS B TEXHUKE.
Coaep:xanue yue0HOro MaTepHaJia 2
Tema 1.3. CkopocTb. 1 | Cxopoctb. OTHOCHTENBHOCTh MEXAHUYECKOTO BHKEHUS. 3aKOH 2
cioxeHus ckopocreil. CpeiHsAs CKOPOCTh IPU HEPABHOMEPHOM
JIBUKCHHH.
2 | MrHoBeHHasi CKOPOCThb. PaBHOYCKOpEHHOE NMPSMOIMHENRHOE 1
JIBUKECHHE.
3 | Yckopernne. CBOOOIHOE TTAJICHHE TEJ. 1
CamocrosiTeibHas padora o0y4yarommxcst Ne 2 1
Martepus, GopMbl ee ABUKEHHSI U CYIIIECTBOBAHMUSI.
Coaep:xaHue yueOHOIro MaTepHaJia 4

11
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Tema 1.4.. JAunamuka. 1 | Macca u cuia. BzaumogeiictBue teil. 3aKOHBI JUHAMUKH. 1
Macca u cuia 2 | Cuiiel B mpupoie. 3aKOH BCEMUPHOTO TATOTEHHS. 1
IIpakTuyeckoe 3ansaTue Ne 1 2
VccnenoBaHue 3aBUCMMOCTY CHJIBI TPEHUS OT MaccChl Tella
CamocrosiTesibHasi padora o0yyarommxcs Ne 3 1
Pewrenue 3ama4 no reme.
Tema 1.5. Conep:kanue y4eOHOT0o MaTepHuaJia 2
3aKoHbI COXpaHeHHs B 1 | Umnynsc Tena. 3aK0H COXpaHEHUs! UMITYJIbCa. 1
MeXaHHKe. 2 | PabGora u sHeprusi. 3aKOH COXpPaHEHUS SHEPTHH. 3
CamocrosiTesibHas padora o0y4yarommxcs Ne 4 1
[IprMeHeHrEe 3aKOHOB COXPAaHEHUSI B MEXAaHUKE.
Kontpoabsnas padora Ne 1 1
MexaHuka.
Paspnen 2. OCHOBBI MOJIEKYJISIPHOM (PM3MKHM U TEPMOAUHAMMKH. 14
Tema 2.1. Coaepxxanue yuyeOHOIro MaTepuaJia 5
Mounekyasipuasi pusuka 1 | AtomucTtrueckas Teopusi CTpoeHus BeuiecTBa. HaOmro1eHus U OMbITHI, 2
MOJITBEP K IAIOIIUE AaTOMHO-MOJIEKYJISIPHOE CTPOEHKE BenlecTBa. Macchl
Y pa3Mepbl MOJIEKyYJ. TennoBoe IBMKEHNE YacTHUl] BEIIECTBA.
bpoynoBckoe aBuxkenue. MneansHblii ra3. TemnepaTypa kak mepa
CpeHEN KNHETHYECKON YHEPIUH YacTHLl. Y PaBHEHHE COCTOSHUS
ujeanpHoro raza. Mogens xuakoctu. [loBepxHOCTHOE HATSKEHHE U
CMaYMBaHHE.
CamocrosiTesibHas padoTa odyuarmmuxcest Ne 5 Kpucrammaeckue u 1
amMop(QHbIe BELIECTBA.
Coaep:xanue yueOHOIro MaTepHaJia 5
Tema 2.2. 1 | Buyrpennss sueprus. Pabora u Temioorauya Kak crnocoObl H3MEHEHUS 2
Tepmoaunamuka BHYTpPEHHEN dHepruu. I1epBelii 3aKOH TEPMOIMHAMUKHU.
CamocrosiTejibHas padoTa o0yuarommuxcst Ne 6 TennoBbie 2
MAaIIMHBI U UX TPUMEHEHHUE.
Pazjnen 3. OCHOBBI AJIEKTPOAMHAMUKH. 20
Tema 3.1. Coaepxxanue yueOHOIro MaTepuaJa 4
DJIEeKTPOCTATHKA 1 ‘ B3anMopeiicTBre 3apssKeHHBIX TeIT. DIEKTPUUSCKUM 3apsil. 3aKOH 1

12
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COXpPAaHCHUA JJICKTPHUUICCKOI'O 3apsa. 3aKkoH Ky.]'IOHa.
3JI€KTpOCTaTI/I‘-IeCKO€ I1oJIC, €ro OCHOBHBIC XapaKTCPUCTUKU U CBA3b
MCXKIYy HUMHU.

2 | IIpoBOAHUKH U M30JSATOPHI B AJIEKTPOCTATUYECKOM II0JIE.
OJeKTpudecKas eMKOCTh KOHJIeHCcaTopa. DHEprus
JIEKTPOCTATUYECKOI0 MOJIS.

CamocrosiTesibHasi padora o0yyarommxcst Ne 7
DJEKTPUUECKUN TOK B Pa3IMYHBIX CPEIaX.

Tema 3.2.
IHocTOAHHBIA TOK

Coaep:xanue yue0HOro MaTepHaJia

1 | [TocTostHHBIM snekTpuyecKkuii TOK. Cuiia TOKa, HapsHKEHHE,
ANEKTPUUECKOE CONPOTHUBICHHUE. 3aKOH OMa ISl yJacTKa LU U
MTOJTHOM DJIEKTPUYECKOM 1ETH.

2 | Pabora m MONITHOCTBH OCTOSIHHOTO TOKa. 3akoH J[koyns—IJIenna.

3 | JlelicTBHS 2JIEKTPUUECKOTO TOKA.

IIpakTuyeckoe 3ansiTue Ne 2
COopka 27eKTpUUYECKOi 11eTIH U U3MEPEHHE CUIIBI TOKA U HATIPSDKEHUS Ha ee
pPa3JIMYHBIX YYaCTKAX.

CamocrositeibHas padora o0y4yarommxcs Ne 8.

BozneficTBUE 3J€KTPUUECKOTr0 TOKA Ha OpraHU3M YeoBeKa. DJIEKTPOTaBMa.

Tema 3.3.
MaruutHoe moJie

Coaep:xanue yue0HOro MaTepuaJia

1 | MarunuTHOE 1oJIe M €r0 OCHOBHBIE XapaKTepUCTUKU. JlelicTBre
MarHMTHOTO T0JIS Ha MPOBOJHUK C TOKOM. 3aKOH Amriepa.
Onektpoasurarenb. Cua Jlopenna.

2 | SIBneHue 37AEKTPOMArHUTHOW MHAYKIMH. 3aKOH 3JI€KTPOMAarHUTHON
nHayknun. [Ipasuno Jlenna. DHeprust MarHuTHOro MOJIs.

CamocrosiTeibHast padora o0y4yarommxcs Ne 9.
CamouHykuusi. UHIyKTUBHOCTb.

KonTtpoJubnas pa6ora Ne 2
DJIEKTPUUYECKUE SBJICHUSI.

Paznen 4. Kosiedanus 1 BOJHBI.

10

Coaep:xanue yueOHOIro MaTepHuaJia

1 \ CBoboanbie kosebanus. [lepros, vacTora u aMIIUTy1a KOJeOaHui.

13
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I"apmonnueckue konebanus. MaTeMaTHYECKU U MPY>KUHHBINA
Tema 4.1. MasSITHUKHU.
MexaHnnuyeckue KojJaeOaHUus U 2 | IIpeBparenue sHEPruu MPU TAPMOHUYECKUX KOJICOaHUSIX.
BOJIHBI MexaHnuyeckue BOJHbI U UX BUJIbl. 3BYKOBbBIE BOJIHBI. Y JIbTPa3BYKOBBIE
BOJIHBI.
IIpakTnyeckoe 3ansaTue Ne 3
W3ydeHnue koneOaHU MAaTEMAaTHYECKOT0 MasITHHKA.
CamocrosiTeibHas padora odyuarommxces: Ne 10. VYnbTpa3Byk u
€ro MCIOJIb30BaHUE B METUIIMHE U TEXHUKE.
Tema 4.2. Coaep:xanue yueOHOro MaTepuaJia
SNEKTPOMATHHTHEIE KOIeGaHus CBoOo1HBIE 71EKTpOMarHuTHele koseOanus. KonebarenbHblil KOHTYP.
" BOTHBI ®opmyna TomcoHa. BeiHYX/I€HHBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUS.
["apMoHMUeCKHE AJIEKTPOMArHUTHBIE KOJleOaHusl. DINEKTPUUECKUI
pE30HaHC
2 | [lepemennslit TOK. Dnekrporereparop. [lonydenne u nepenada
AIIEKTPOIHEPTUH.
3 | DIeKTpOMarHUTHOE MoJjie. DIeKTPOMAarHUTHbIE BOJIHBI. CKOPOCTh
AIIEKTPOMAarHUTHBIX BOJIH.
CamocrosiTeibHas padora odyuarommxces Ne 11
[Tpobnems! sHeprocoepexenus. [IpUHINIBI PaJUOCBA3U U
TEJEBUICHHUS.
CamocrosiTesibHas padora o0y4yarommxcs Ne 12
Hcnonp30BaHne 3JIEKTPOMAarHUTHBIX BOJH Pa3IM4HOTO IMana3oHa B
TEXHUUYECKUX CPEACTBAX CBA3M, MEIUIIMHE, IPU U3YUEHUH CBOMCTB
BEIIECTBA.
Tema 4.3. Copaepxxanue yyeOHOro MaTepuasa

CBeToBbI€ BOJIHBI. JINH3BI.

1. | Pa3BuTHe npeacTaBiIeHUN O IPUPOE CBETa. 3aKOHBI OTPAYKEHHS U
IIPEJIOMJICHUS CBETA.
2. | JIunzpl. @opmynia TOHKOM JIMH3BI.

14
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IpakTnyeckoe 3ansitue Ne 4
W3yuenne naTepdepeHun u Audpaxium cBeTa.

CamocrosiTeibHas padora odyuyarommxcest Ne 13. OnTuueckue
IPUOOPHI.

Pa3nea 5. DiieMeHTBI KBAaHTOBOM (u3nKH.

Tema 5.1.
KBanrToBbIe cBOicTBa cBeTA.

Conep:xanue yueOHOro MaTepuaJia

1 ‘ KBanroBas runoresa [Tnanka. @orosnekrpudeckuii 3hdexr.

Tema 5.2.
®Du3uKa aTOMAa U ATOMHOT0 S1/Ipa

Conep:xanue yueOHOTo MaTepHaJia

1 | Monenu crpoenust atroma. OnbIT Pesepdopaa.
PaanoakTUBHOCTD.

2 | ®usuka aTOMHOTO Apa U JIeMeHTapHbIX yacThil. COCTaB U CTPOCHUE
ATOMHOTO Si7pa.

CamocrositeibHas padora o0y4yarommxces: Ne 14,
PaIH/IoaKTI/IBHI)Ie N3JTYUCHUA U UX BO3[[€I>'ICTBI/I€ Ha )XMBBIC OPIaHHU3MBI.

KonTpoubnas padora Ne3
TKP no 6aoky ®U3NKA

Baoxk XUMMUSIL.

45

Pa3nesa 1. O01mas u Heoprann4yeckasi XuMms.

26

Tema 1.1. OcHOBHEIEC TOHATHSA U
3aKOHBbI XUMHH

Coaep:xxanue yueOHOro MaTepuaJia

1 | [Ipenmer xumuu. BemectBo. AToM. Monekyna. XUMHUECKUI SIE€MEHT U
(hOpMBI €ro CyIIeCTBOBAHUS

2 HpOCTHe " CJIIOKHBIC BEIICCTBA. AJ'IJ'IOTpOl'II/ISI " €C IPUYNHBI.

3 | U3mepenue BemectBa. OCHOBHBIE 3aKOHBI XMMHH. Macca aTOMOB 1
MOJIEKYJl. ATOMHAasi eAuHuIAa Macchl. OTHOCUTEIbHBIE ATOMHAS U
MoJiekyJsipHas maccbl. KonnuectBo BeniectBa. [loctositnHass ABoraapo.
Monsipaast macca. 3akoH ABoragpo. MossipHbIif 00beM Ta30B.

N

4 | PacueTsl mo xuMu4eckuM popmysam. 3aKOH COXpaHEHHUS MacChl
BEIIIECTBA.

CamocrosiTeibHas padoTa odyuarommxces: Ne 15.
Pemenne 3a1a4 Ha NepBOHAYAJIbHBIE XUMUYECKHE MTOHATHS U 3aKOHBI.

Tema 1.2. [leprnoanyeckuii 3aKoH

Conep:kanue y4eOHOTro MaTepuaJia

15
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u Ilepuoagnueckas cucrema 1 | Otkpsitue [lepuoanueckoro 3akoHa. [lepuonnyeckas cucrema 2
XumMu4yeckux djaemenTon /. U. xuMmuueckux anemeHToB J[. . Menpaeneesa.
MenpgeieeBa 2 | 3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoi cucTeMbl
xuMHueckux anemeHnToB . . MenaeneeBa 1uis pa3BUTHS HAYKU U
MTOHUMAaHUS XUMUYECKON KapTUHBI MUPA.
CamocrosiTeibHas padora odyuyarommxcest Ne 16. 2
. 1. MenneneeB 06 00pa3oBaHUU U TOCYAAPCTBEHHOM IMOJTUTHKE.
Tema 1.3. Ctpoenue BemectBa | Coaep:kaHue yueOHOro MaTepHuaJia 2
1 | KoBaneHnrtHas cBs3b: HeNoIsipHas U nojsipHast. Monnast cBsi3b. KaTHOHBI
1 QHUOHBI.
2 | Meraymudeckast cBsi3b. BogopoHas cBsi3b
Tema 1.4. Bona. PacTBopsl. Coaep:xanue yue0HOro MaTepHaJia 6
1 | Boxa B mpupoze, ObITy, TEXHUKE U Ha IPOU3BOJCTBE. Duznueckue u 2
XUMHUYECKHE CBOMCTBA BO/IbI. OTIpeCHEHUE BO/IBI. ATperaTHbie
COCTOSIHUS BOJIbI U €€ IIEPEXO0bl U3 OJHOTO arperaTHOro COCTOSIHUSA B
JIPYyroe.
2 | Xumuueckue peakuuu. [Tonstre o xumudeckoi peakiuu. TUIbl
XUMUYECKHUX peakiuidi. CKOpOCTh peakiuu U (pakTopkl, OT KOTOPHIX OHA
3aBUCHT.
CamocrosiTesibHas padoTa odyuarommuxcst Ne 17. 4
OuucTka BOJIbI pa3IMYHBIMU METO/IAMH.
CamocrosiTeibHas padora odyuarommxcs: Ne 18.
PelieHre pacueTHbIX 3aJ]a4 Ha PaCTBOPBI.
Tema 1.5. Heoprannueckue Conep:xanue yueOHOro MaTepuaJia 10
coeIMHEeHUs 1 | Knaccudukanus HEOPraHMuECKUX COEAMHEHUN U X CBOMCTBa. OKCHIBI, 3
KHCJIOTBI, OCHOBAHUS, COJIH.
2 | [Monstue o runponuse comieit. Cpeaa BOJHBIX paCTBOPOB COJICH: KUCHTAs,
HeWTpasibHas, nienounas. Bogopoaueii mokasarens pH pactBopa.
3 | Metael. O0mue Gu3HdecKrue 1 XUMUIECKHE CBOHCTBA METAJLIOB.
4 | Hemeramnel. O011as xapakKTepUCTHKA TTIABHBIX TOATPYIIIT HEMETAIITIOB

Ha MpUMepe TrajJoreHoB.

16



T'ocynapcTBeHHOE OrO/IKETHOE MTpOdeccHoHanbHOe 00pa3oBaTenbHoe yupexaenne Camapckoi obnactu

Usmenenne Neo « » 20

«Camapckuil rocyapCTBEHHBIN KOJUIEK CEPBUCHBIX TEXHOJOTUHN U TU3aliHa»

IpakTnyeckoe 3ansitue Ne 5

Onpenenenne pH pactBopa coseil.

IpakTnyeckoe 3ausitue Ne 6

B3anmoneiicTBre METAIOB C paCTBOPAMHU KUCIIOT U COJIEH.

CamocrosiTesbHasi padora o0yuarommxcs Ne 19.
Baxnelire coeIMHEHUS METAJNIOB U HEMETAIIJIOB B IPUPOJIE U
XO034MCTBEHHOM JIEATEIIbHOCTH YEJIOBEKA.

KonTposbnas padora Ne 4.
Heoprannyeckasi Xumusl.

Paznen 2. Opranuyeckasi XuMusl.

19

Tema 2.1. Oprannueckue
coe/IMHeHHUs

Conep:xanue yueOHOTro MaTepHaJia

11

1 | OcHoBHBIE NIOJIOKEHUS TEOPUH CTPOEHUSI OPraHUYECKUX COECAMHEHUN.
Msoroo0pa3ue opranndeckux coequHeHuid. [lonsTue n3omMepuu.

2 | YruneBogoponsl. [IpenenpHbie 1 HETIPEACTbHBIC YTICBOIOPOIBI. Peakius
nosmMepusanuu. [IpupoaHble HCTOYHUKY YIIIEBOAOPOIOB.
VYTreBo1opoibl Kak OCHOBA MEXAYHAPOJIHOIO COTPYIHUYECTBA U
Ba)XHEHIIMHA UCTOUYHUK (popMHUpoBaHUs OrokeTa PO.

3 | Kucnoponconepxamue oprannyeckie Beniectsa. [IpeacraBurenu
KHUCIIOPOJCOAEPKAILIMX OPraHUYECKUX COCANHEHUN: METUIIOBBIN U
STUJIOBBIN CIIUPTHI, NNIMLEPUH, YKCYCHAs KUCIOTA. JKUPBI KaK CIIOXKHBIE

3(UpBHI.

4 | YrneBoJsl: T1I0K03a, KpaxMall, IeJUII0JI03a.

w

5 | AzoTconepikalue OpraHMueckiue COeJUHEHNs.. AMUHBI, aMUHOKHUCIIOTBI,
6enku. CtpoeHue u Ouosiornyeckas GyHKIUS OEIKOB.

6 IInactmaccel u BojiokHA. IloHaTHE 0 ImacTMaccax ¥ XUMHYSCKHUX
BOJIOKHax. HaTypaJ'H:HBIC, CHUHTCTUYCCKUC U UCKYCCTBCHHBIC BOJIOKHA.

CamocrositeibHas padora odyuyarommxcest Ne 20.
IIpuMeHeHne moaMmMepoB.
CamocrositeibHas padora o0yuyarommxcest Ne 21.
AJIKOT0JIb ¥ QJIKOTOJIU3M.

Tema 2.2. XuMusd 4 ;KU3HL

Conep:xanue yueOHOro MaTepuaJia

17
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W3menenue Ne « » 20 I.
1 | Xumus u opranusm yesnoBeka. XMMHUECKUE 3JIEMEHThI B OpraHu3Me 5
yenoBeka. OpraHuueckue u Heopranunyeckue Bemectsa. OCHOBHbIE
KU3HEHHO HEOOXOMMbIE COCJUHEHUS: OEIIKH, YIIIEBOAbI, JKUPHI,
BUTAMMHBI. YTJIEBOJbI — IJIaBHBIM UCTOYHUK 3HEPruu opranusma. Poin
JKUPOB B opranusme. X0JIeCTEPUH U €ro POjb B 3J0POBbE YEIOBEKA.
MunepanbpHble BEIECTBA B IPOYKTaX MUTAHUS, MUIIEBbIE JOOABKH.
COlaslaHCUpOBAHHOE TUTAHUE.
2 | Xumus B 0b1Ty. Boga. KagectBo Bogbl. Moromniue u YUCTSIINE CPEACTBA.
ITpaBuna 6e3omacHoi pabOThI CO CpeACTBaMU ObITOBOW XHMUHU.
CamocrositeibHas padora o0y4yarommxcest Ne 22, 2
Posib XMMHUECKHX 3JIEMEHTOB B KU3HU pacTeHui. Y 1o0peHus. XUMHUYECKUe
CPEJICTBA 3aLIUTHI PACTEHUM.
KouTpoJbHas padora Ne 5 1
TKP no 6noxy XMUMU L.
baoxk BUOJIOI' A 45
Pa3neu 1. Buosorust - COBOKYIHOCTb HAYK O *KHBOM NpHpoe.
Tema 1.1 )Kuas npupona kak | Coaepxxanue y4eOHOro Mmarepuasa 2
00beKT U3yeHus GHOJIOrHH. 1 | Meronsl uccnenoBaHus KUBOK NPUPOAbI B Onoioruu. Onpenenenue
JKU3HU (C MPUBJIEUEHUEM MaTepuaa u3 pa3esioB GU3NKU U XUMHH).
2 | YpOBHM OpraHu3aliiuy KU3HHU.
Pasznea 2. Knerka. 10
Tema 2.1 CTpoeHue KJIeTKH Conep:xxanue yueOHOro MaTepuaJia 4

1

Ucropust nzyuenus kiaeTku. OCHOBHBIE MOJIOKEHHS KJIETOUHON TEOPHUHU.
Kinerka — cTpykTypHO-QyHKITMOHAIBHAS (dJIEMEHTapHAs) SAMHUIIA
JKU3HH.

Crtpoenne kietku. [I[pokapruoTsl U 3yKapuOThl — HU3IINUE U BBICIITNE
KJIETOUHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKU
HYKapuoT.

IToBepxHOCTHBII anmnapar. CxeMaTUYHOE ONMCAHUE KUAKOCTHO-
MO3aU4YHON MOJIENH KJIETOYHBIX MeMOpaH. [{uromiasma — BHYTpeHHSS

18
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cpeza KIETKH, opraHou sl (opranenisl). Kinerodnoe sapo. OyHkuus
Aqpa: XpaHeHHe, BOCIIPOU3BEICHHUE U Tepeiaya HacleACTBEHHON
uHpopmanuu,

PEryJISINS XUMUIECKOW aKTUBHOCTH KJICTKH.

CamocrosiTesbHasi padora o0yuarommxcst Ne 23,
CrpykTypa 1 GyHKIHHA XPOMOCOM. AYTOCOMBI H MTOJIOBBIE XPOMOCOMBI.

IIpakTuyeckoe 3ansaTue Ne 7
HaGnroneHue kieTok pacTeHUi U )KMBOTHBIX O] MUKPOCKOIIOM Ha FOTOBBIX
MHKpoIpenaparax U UxX OIMCAHHUE.

Tema 2.2 XuUMHYECKHH COCTAB
KJIETKH.

Coaep:xanue yue0HOro MaTepHaJia

1 | MatepuanbHO€ €IMHCTBO OKPY’KAIOLEro MUPa U XUMUYECKUIN COCTaB
KUBBIX OpPraHU3MOB. bronornyeckoe 3HaueHNEe XUMUYECKHX
aseMeHTOB. Heoprannueckue BelecTsa B cOCTaBe KIETKU. Poib BOabI
KaK pacTBOPUTEIISI 1 OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEH cpe/ibl
opranu3mMoB. Heoprannueckue noHbl. YTIEBOJIbI U UMM/l B KIETKE.
CrpykTypa u 6uosnorndeckue GyHKIUN O€IKOB. AMUHOKUCIOTHI —
MOHOMEpBI 0enKkoB. CTpoeHue HYKJICOTUIOB U CTPYKTYpa
nosmHykieotTasbix neneit JJHK u PHK, ATO.

2 | Bupycsl u 6akrepuodaru. Hexnerounoe crpoeHue, KU3HEHHBIH UK U
ero 3aBUCUMOCTh OT KJIETOYHBIX (popM KHU3HU. Bupycsl — BO30yauTE M
WH(EKITMOHHBIX 3a001€BaHUM; TOHATHE 00 OHKOBHUpYCAaX.

CamocrositeibHas padora o0y4yarommxcst Ne 24,
Bupyc ummynonegunuta yenoseka (BUY). [popunaxtuxka BUY-
UHQEKIHH.

Pasnea 3. Opranusm.

10

Tema 3.1 Opranusm — eauHoe
neJsoe.

Conep:kanue y4eOHOTr0 MaTepuaJa

1 | Muoroo6pa3ue opranuzMoB. OOMeH BEIIECTBOM U SHEPTUEH C
OKPY’KaOIIEeH cpesiol Kak HEOOXO0IMMOE YCIIOBUE CYIIECTBOBAHUS
KUBBIX cucTeM. CIocoOOHOCTh K CaMOBOCTIPOM3BEICHHIO — OJTHA U3
OCHOBHBIX 0COOEHHOCTEHN KUBBIX OpPTraHHU3MOB.

19
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2 | JleneHue KJIETKH — OCHOBA POCTa, Pa3BUTHUS M Pa3MHOKEHHUS
opranusmoB. becnosioe pasmuoxenue. 1101080 npouecce 1 nojI0Boe
pasmMHOxeHue. OII0A0TBOPEHHE, €ro OMOIOTHYECKOe 3HaUCHHE.

3 | IlonsTHe 06 MHANBUAYAIBHOM (OHTOTEHE3), SMOPUOHATILHOM

(3MOpHoTeHe3) ¥ MOCTAIMOPHOHAILHOM pa3BUTHH. HIWBUIyaTbHOE
pa3BHUTHE YETIOBEKA M €r0 BO3MOKHBIC HAPYIIICHUSI.

Tema 3.2 HacaencrBennoctb 1 | Cojep:xxkanue y4e0HOIo MmaTepuasa 6
U3MEHYUBOCTH OPTraHU3MOB.
1 | OOwue mpeacTaBiIeHHs O HACIEACTBEHHOCTH M M3MEHYHUBOCTH. 2
I'eneTnyeckas TEpPMUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTH
HacsienoBanus. HacnenoBanue npusHakoB y yenoBeka. [1oyoBeie
xpomocomsl. CLEIIEHHOE ¢ 1ToJIoM HacieaoBanue. HaciencrBenubie
00JIe3HU YeI0BeKa, NX MPUYMHBI U nnpodunakTuka. CoBpeMeHHbIE
IPEJCTABICHUS O I€HE U TeHOME.
['eneTrueckue 3aKOHOMEPHOCTH 3MeHYnBOCTH. Kitaccudukarms hopm
U3MEHYMBOCTHU. BiinsiHue MyTareHOB Ha OpraHu3M 4esIoBeKa.
2 | Ilpeamer, 3a1a4M U METO/IbI CeNEKIMU. [ eHeTHYecKne 3aKOHOMEPHOCTH
ceneknun. Yuenue H. V. BaBuiioBa o neHTpax MHOroodpasus u
IIPOUCXOXKIECHNS KYJIBbTYPHBIX pacTeHU. buotexHoorus, ee
JIOCTUKEHUS, TIEPCIIEKTUBBI Pa3BUTHSL.
CamocrositeibHas padora o0y4yarommxcest Ne 25, 2
buorexHoorus u reHHas HHxxeHepus — texHosnoruu XXI Beka.
IpaxkTuyeckoe 3ansitue Ne 8 2
Pemnienne aneMeHTapHbIX T€HETUYECKHX 3a/ad.
Pa3nea 4. Bup. 10
Conep:xanue yueOHOro MaTepuaJia 10
Tema 4.1 1 | DBomronMOHHAs TEOpHs U €€ poiib B POPMUPOBAHUHN COBPEMEHHOM 2

IBOJIOLHOHHAS TEOPHSI.

€CTECTBEHHO-HAy4YHOU KapTUHbI Mupa. Bun, ero kpurepuu. [omymsanus
KaK CTPYKTYpHasl €IMHUIA BU/1A U 3BoIoLNU. CHHTETHYECKAsl TEOPUS

sBororu (CTD). JIBrKyIne CUitbl SBOJIONHH B cO-0TBeTCTBUM ¢ CTD.

PCSyJ'IBTaTBI 9BOJIIOIIMH. COXpaHeHI/IC MHOI‘OO6pa3I/I}I BHUJO0B KaK OCHOBA
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yCTOMUUBOro pa3BUTUs Orocdepsl. [IpnunHbI BBIMUpaHUs BUJOB.
Bbuonoruueckuii mporpecc 1 OHOIOTUYECKHIA perpecc.

2 | I'unote3bl MPOUCXOKICHHUS )KU3HU. Y CJIOKHEHUE KUBBIX OPraHU3MOB
Ha 3eMJIe B IIPOLIECCE IBOJIOLHUN. AHTPOIIOIEHES U €r0
3aKOHOMEPHOCTH. JloKa3aTebCcTBa POACTBA

YeJI0BEKA ¢ MJICKONUTAIOIIMMU )KUBOTHBIMH. DKOJIOTHYECKHE (aKTOPBbI
AQHTPOIIOreHe3a: YCIOKHEHNE MONYJIALIMOHHON CTPYKTYpPBI BUJIA,
W3TOTOBJICHUE OPYAUU TPyAQ, IEPEXOM OT

PaCTUTENBHOIO K CMEIIAHHOMY THUITY IIUTaHUs, UCIIOJIB30BAHUE OTHS.
ITosiBiIEHHE MBICIUTENIBHON EATEIbHOCTH M WICHOPA3AEIbHOU PEUN.

CamocrosiTeibHas padoTa odyuarommxcst Ne 26.
[IpoucxoxaeHue 4eI0BEUECKHX pac.

IIpakTuyeckoe 3anaTue Ne 9.
Omnucanme ocoOelt Buaa 1o MOpQPOJIOTHIECKOMY KPUTEPHIO.

IpakTnyeckoe 3ansitue Ne 10.
Ananus u OIICHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOKIACHUS KU3HU.

IIpakTuyeckoe 3ansaTue Ne 11.
AHaJN3 ¥ OLIEHKA PA3JIMYHBIX TUIIOTE3 POMCXOKICHHS YEIOBEKa.

Pa3zned 5. DxkocucTreMsl.

13

Tema 5.1 IKoJorus

Coaep:xxanue yueOHOro MaTepuaJia

1 | [IpenMert u 3324y SKOJIOTUHU: y4E€HUE 00 IKOIOTHIECKHX (haKTopax,
Y4EHHE O COOOIIECTBAaX OPraHU3MOB, YUCHHE 0 Onocdepe.
Dkonorudeckue pakTopbl, 0COOCHHOCTH UX BO3IACHCTBHUSL.
DKoJIOTHYecKast XapakTepucTrka Buja. [ToHsTHE 00 IKOTOTHIECKUX
cuctemax. llenwm nmuranus, Tpodudeckre ypoBHU. bruoreomenos kak
HKOCHCTEMA.

CamocrositeibHas padora odyuyarommxcest Ne 27.
[Tomymnsimus Kak eAMHUIIA OMOJOTHYECKON IBOJIOLINH.

IIpakTyeckoe 3ansaTue Ne 12.
CpaBHI/ITeHLHafl XapaKTECPUCTHKA IPHUPOJHBIX SKOCUCTEM U aIrpO3KOCHUCTEM
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CBOEH MECTHOCTH.

IIpakTyeckoe 3ansaTue Ne 13.
Pemenne 5K0JIOrMUecKuX 3a1au.

Tema 5.2
buocdepa

Conep:xanue yueOHOTo MaTepHaJia

1

buocdepa — rmobanpHas skocucreMa. Yuenue B. M. BepHaackoro o
ouocdepe. Poinb xuBBIX opraHu3MoB B 6nocgepe. buomacca.
buonoruueckuii KpyroBopot (Ha mpuMepe KpyroBopoTa yriaepoaa).
OcHOBHBIC HaMpaBIICHHUS BO3ICHCTBHS YeIIOBEKa HA Onochepy.
Tpanchopmaiius ecTeCTBEHHBIX KOJOTHYECKHX cucTeM. Oco0eHHOCTH
arpo’KOCUcTeM (arporieHo30B).

CamocrositeibHas padora o0y4yarommxces: Ne 28.
3anoeanuku Camapckoit 001acTu.

IIpakTnyeckoe 3ansaTue Ne 14.
AHaJIn3 U OLIEHKA MOCIIEICTBUI COOCTBEHHOM /IEATEIbHOCTH B OKPYKAIOLIEH
cpejie, ro0aJIbHBIX SKOJIOTMUECKUX MPOOJIEM U MyTeH UX pelIeHHUs.

JAudpepeHunpoBaHHbIN 3a4eT

Hroro

162
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2.3. Conep:xkanue npopuIbHON cOCTaBJISIIOLIEH

2.3.1. Ina conemmaabHocTu: 43.02.08 CepBuc AOMaIIHET0 M KOMMYHAJIHHOTO
XO03MCTBA.

[TpodunbHOM coctaBistomei s 6jgoka 1 du3nka SIBISIOTCS CIEIYIONINe
TUJAKTUYECKUAE €IUHUIIBI:

Mexanuueckoe aBuwxkeHue. (CpoOomHoe majgeHue Ten. Macca u cuna.
B3aumoneiictBue ten. Cunel B OpHpoAE. 3aKOH BCEMHPHOIO TATOTCHUSI.
Mexanuueckass pabora. MoiHocTs. Mexanudeckasi sHeprusi. TemriepaTypa Kak
Mepa CpegHeld KUHETUYECKOW SHEPruM YacTHil. Mogaens  KUIKOCTH.
[loBepxHOCTHOE HATSHKEHUE U cMmadyuBaHue. Kpucramnuyeckue u amopdHbIe
BEIIIECTRA.

B3anmonenicTBue  3apsDKEHHBIX  TEI.  DJIEKTPOCTATHYECKOE  TIOJIE.
[ToctostHHBINA 3nekTpuuecknil TOK. Cuila TOKa, HaANpSHXKEHUE, BJIEKTPUUYECKOE
COMPOTUBJICHUE. DIICKTPOJIBUTATEIb.

CBoOonubie koneOanusi. Ilepwon, 4Yactora W amIuTyaa KoJjieOaHM.
["apmonundeckue kosieOanusi. MexaHu4eCcKre BOJIHBI U UX BUIBI.
3BYKOBbIE BOJHBI. YIbTPa3BYKOBbIC BOJIHBIL. YJbTpa3ByK . (CBoOoaHbIC
AIIEKTPOMATrHUTHBIE KOJICOAHUSI.

[IpodunbHOI cocTaBisitolelt asi 6g0ka 2 XuMusl SBISIOTCS CIETYIOIIHNE
JTUJAKTUYECKUE €ITUHUIIBI:

Bona B mpupone, ObITy, TeXHMKE W Ha MPOU3BOACTBE. DU3NUYECKHE H
XUMHUYECKUE CBOMCTBA BOJbI. ATrpEraTHbIE COCTOSIHUSI BOJIBI M €€ NEPEXOJbl U3
OJIHOTO arperaTHoro cocrosinusi. KauectBo Bojbl. MoroIe v YUCTSIINE CPEACTBA.
[IpaBuiia Ge3omacHO# pabOThI CO CpeICTBaMU OBITOBOM XUMUU

Oxcuipl, KUCJIOThI, OCHOBAHUS, COJIH.

XUMUYECKHE DJIEMEHTHI B OpraHu3Me uesioBeka. OpraHudeckre U HeOpraHuIeCKue
BemecTBa. OCHOBHBIE KW3HEHHO HEOOXOIMMBIC COCAMHEHUS: OEJKH, YTIEBOIbI,
YKUPbI, BATAMUHBI.

[IpopunbHOil cocraBnsomet ana  Onoxka 3  buosorusi  sSBIsAIOTCS
CJeAYIOIINE AUAAKTUYECKUE EUHULIBL:

Crpoenue kieTku. buonornueckoe 3HaY€HUE XHUMHUYECKHX HJIEMEHTOB.
Heopranuyeckue BeliecTBa B COCTaBE KIETKU. Poib BOJbBI KaK pPacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTPEHHEHl cpeasl opraHusmoB. CTpykTypa U
ouonornyeckue (QyHkiuu OenkoB. CTpoeHHE HYKJICOTUIOB U CTPYKTypa
nonuHykiaeotTuanbx ueneit JJHK u PHK, AT®.

Bupycel u 0akrepuodaru. HeknetrouHoe cTpoeHue, sKM3HEHHBIN LUK U €To
3aBUCUMOCTh OT KIJIETOYHBIX (opM ku3Hu. Bupycei — Bo30Oyautenu
WHDEKIMOHHBIX  3a0ojeBaHuid;  TOHATHE 00  OHKOBUpycax.  Bupyc
uMmmyHoeuiuta yenoreka (BUY). Ilpodunaktuka BUY-undexmm.
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[TomoBo#i mporecc W MOJOBOe pasMHOXKeHue. OIUIoJ0TBOpEHHE, €ro
owonornyeckoe 3HaueHue. [lonstme 00 WHOWBHIyaTbHOM (OHTOTEHE3),
AMOPHOHATBEHOM (amOpuoreHes) u MOCTAMOPHUOHATHFHOM Pa3BUTHH.
WuauBuayaibHOE pa3BUTHE UEJIOBEKA M €0  BO3MOXHBIC HapYIICHHUS.
HacnenoBanue mpu3HakoB y denoBeka. [lomoBeie xpoMocoMbl. HacmencTBeHHbIC
00JIe3HU YeNloBeKa, UX MPUYMHBI U NpoduiiakTka. COBpeMEHHBIEC MPEICTABICHUS
o reHe. OCHOBHbBIE HallpaBJIEHUsI BO3/IEUCTBUS YeJIOBEKa Ha Oruocdepy.
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3. YCJIOBHUS PEAJIM3AIIMA YUYEBHOM JUCOUILIAHBI

3.1. TpebGoBannsi K MATEPUAJIBLHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzanus yueOHON NUCIMIUIMHBI OCYIIECTBIISAECTCS B KaOuHeTe «XUMUS U
buonorusy.
O6GopynoBaHue yueOHOro KaOMHETa: KOMIUIEKT yuyeOHON MeOemu, KiaccHas
nocka, KoMruiekT medenu i [1K, yueOHo-HarmsHpIx mocoOuit o TUCHUILIIUHE.
Texaudeckue cpeacTra 00ydeHUs: KOMITBIOTED, MPOCKTOP, PKPaH, IPUHTED.

3.2. UudopmannoHHoe odecnevyeHme
JlJist cTyIeHTOB

1. I'abpuensn O.C. u np. EcrectBo3Hanue. XuMusi: Y4eOHUK JJI1 CTYIECHTOB
podeCCUOHANIBHBIX ~ 00pa30BaTENbHBIX  OpraHU3alliid, OCBAMBAIOIINX
npodeccun u cnenuanibHoctu CIIO. — M., 2017

2. [Tapmrytuna JILA. EcrectBo3nanue. buonorus: y4eOHMK Ui CTYACHTOB
npodeccruoHanbHbIX ~ 00pa30BaTENbHBIX  OpraHW3alfii, OCBaWBAIOIINX
npodeccun u cneruaibHoctu CI10. — M., 2017

3. Camoitnenko ILL.W. EcrtectBo3nanue. ®usmka: y4eOHUK JJisi CTYJACHTOB
npodeccroHanbHbIX ~ 00pa30BaTENbHBIX  OpraHU3alfii, OCBaWBAIOIINX
npodeccun u cnermaibHocta CI10. — M., 2017

4, Camoitnenko IL.M. EcrtectBo3nanue. ®duszuka. COopHUK 3agad: y4deo.
ITocobue g cTyAeHTOB  MpO(ECCHOHANBHBIX  00pa3oBaTEIbHBIX
OpraHu3aluii, 0OCBauBaIOIINX

5. bensies /1. K., Hemvmmun I'M., Ky3nenioa JI.H. u ap. buonorus (6a3oBbiii
ypoBenb) [TekcT]: 10 kimacec. — M., 2014. — 367 c.

6. benses . K., Apimmmi I'"M., bopoaun II.M. u np. buonorus (6a30Bblii
ypoBenb) [Tekcr]: 11 kmacec. — M., 2014. — 366 c.

7. labpuensa O. C., OctpoymoB W. TI'. Xumus nmns npodeccuii u
CIIEHAIBHOCTEHN COIMAJIbHO-PKOHOMHUYECKOTO u T'YMaHUTapHOTO
npodueii| Tekcr]: Y4eOHUK JUIsl CTyHd. YUpEXIEeHUW cpen. mpod.
obpazoBanus. — M., 2014. — 205 c.

8. INa6puensa O.C. Xumus. [Ipaktukym [Teker]: yde0. mocobue. — M., 2014.
—120c.

Q. [Nabpuensn O.C. u gp. Xumusa. Tectsl, 3agaun U ynpaxkHeHus[ TekcT]:
yue0. nocobue. — M., 2014. — 120 c.

10. Ta6puensu O.C. Xumus. [Tocobue mis moaroroBku Kk EI'D[Teker]: yueo.
rocooue. — M., 2014. — 150 c.

11. Enkwuna JI. B. buonorus. Beck mikonbHbINi Kype B Tabnumax [Teker]: — M.,
2010. -98 c.

12.  Epoxun KO.M. Xumus: 3agaun u ynpaxnenus [Tekcrt]: yue0. mocobue aiis
CTYyI. yupexaenuii cpea.mpod. oopazoBanus. — M., 2014. — 300 c.
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13.

14.

15.

16.

17,

18.

Epoxun HO.M. CO6opHuk TecTOBBIX 3amaHuii mo xumuu[Tekct]: yuel.
mocodue s CTy. YupexaeHuit cpea. npod. oopazoBanus. — M., 2014. —
200 c.

Koncrantunos B.M., Pe3anoB A. I'., ®@aneeBa E. O. buonorusa [Tekcr]:
y4eOHMK JIJIA CTY/I. YUpSxKAeHUH cpen. nmpod. oopa3zoBanus / moa pena. B. M.
Koncraatnnosa. — M., 2014. — 255 c.

Hemuenko K. D. ®us3uka B cxemax u tadbinumax[Teker]: — M., 2014. — 100
C.

Camotinenko 1. Y. ®uzuka mist mpodeccuit v cienuaIbHOCTEH COIMaIbHO-
SKOHOMHUYECKOTO U TyMaHuTapHoro npopuineir [Tekcr]: y4eOHUK AJis CTYI.
yupexaeHui cpen. npod. oopazosanus. — M.,2014. — 290 c.

Camorinenko II. M. COopHuk 3amad no @usuke nanas npodeccuii u
CHenuaIbHOCTEH COLIMAJIBHO-?KOHOMHYECKOTO u r'YMaHUTapHOTO
npodunei| TekcT]: yued. mocobue sl CTyA. YUYpEexKACHUM cpe.
npod.obpazoBanuss. — M., 2014. — 175 c.

XUMHUSI: BJICKTPOHHBIA YYEOHO-METOJUYECKUN KOMIUIEKC [DJIEKTPOHHBIN
pecypc]. — M., 2014.

Jois npenoagaBareJien
O6 oOpazoBanuu B Poccuiickoii ®enepanuu: deaep. 3aKOH  OT
29.12. 2012 Ne 273-®3 (B pen. denepanbubix 3akoHOB 0T 07.05.2013 No 99-
@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne
203-D3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11 -®3, ot 03.02.2014
Ne 15-@3, ot 05.05.2014 Ne 84-®d3, or 27.05.2014 Ne 135-®3, ot
04.06.2014 No 148-®d3, ¢ u3M., BHECEHHbIMU DeqepalibHbIM 3aKOHOM OT
04.06.2014 Ne 145-@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)
[Ipuka3z Munucrepcta oOpazoBanust U Hayku P® ot 31 nekabps 2015 r. N
1578 "O BHeceHMM Wu3MEHEHHM B (denepanbHbIA TOCYAapCTBEHHBIN
o0pa3oBaTeIbHBIHI CTaHJapT CpeaHEro o01ero oOpazoBanus,
VTBEPXKJICHHBIH  TpuKazoM MuHHCTEpCTBA 00pa3oBaHWsl ©  HAYKH
Poccuiickoit @enepanuu ot 17 mast 2012 r. N413"
[IpumepHasi ocHOBHasi OOpa3oBaTeNbHAs MporpamMMma CpPeaHEero OOIIero
oOpa3zoBaHus,  oI0OpeHHass  pemieHueM  (enepaabHOro  y4eOHO-
METOJAMYECKOT0 OOBEIUHEHUS 0 00IIeMy O0Opa30BaHUIO (TPOTOKOJI OT 28
nrons 2016 1. Ne 2/16-3).
Oenepanbublii 3akoH 0T 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu B
Poccutickoit @enepamun» [Tekcrt].
[Ipuka3z MunucrepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413
«O06 yTtBepxacHUN (GeaepalIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEILHOTO
CTaHAapTa CpeaHero (IMOIHOro) obmero oopasoBanus» [ Tekcr].
[Ipuka3 MunucrepctBa oOpazoBanusi u Hayku P® ot 29.12.2014 No 1645
«O BHecenun uzMeHeHuil B Ilpukaz MunuctepcTBa 00pa3oBaHus U HAYKH
Poccuiickoit ®eneparuu ot 17.05.2012 Ne 413 “O06 yTBepkacHUU

26



T'ocynapcTBeHHOE OrOIKETHOE MPOecCHOHAIBHOE 00pa3oBaTelbHOe yupexkaeHne CaMapckoil obmactu
«Camapckuii rocyAapCTBEHHBIN KOJUIEIK CEPBUCHBIX TEXHOJIOTHIl U JU3aiiHa
3menenne Ne « » 20 I.

deneparTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHETO
(mosiHOTO) O6MIETO 0OpazoBanus™» [Tekcrt].

7. [Tucemo JlemapTamMeHTa rocyJapCTBEHHOW MOMUTHKU B cdepe MOArOTOBKH
pabounx kampoB u JIIO MunucrtepcTtBa oOpa3oBanus W Hayku PD or
17.03.2015 Neo 06-259 «PexoMeHaanuu IO OpPTraHU3AlMM IOJYYEHUS
cpenHero oOmiero oOpa3oBaHUs B Mpejenax OCBOCHHUS 00pa30BaTelIbHbBIX
IPOrpaMM CpeHEro Mpo@ecCHoHATbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO
obmero  oOpa3zoBaHMs ¢  ydeTroM  TpeOoBaHuW  (eaepaTbHBIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M MOTydaeMoi podeccuu
WJIU CIICHMAIBHOCTH CPEIHETO TpodecCroHanbHOoro oopazoBanus» [Tekcr].

8. Wneun B. A., Kynpssues B. B. Uctopust u merononorust pusuku [Tekcr]:
— M., 2014. - 190 c.
9. IMa6puensa O. C., JIsicoBa I I'. Xumus: kaura st npenojgasatens [Tekcr]:

yue0.-meToa. mocodue. M., 2014. — 195 c.
10. bwuonorus [Tekcr]: B2 1./ nmox pen. H. B. Speiruaa. — M., 2010. — 390 c.

HNuTepHer-pecypcesl

1. Poccuiickast rocynapcTBeHHas OuonroTeka [DneKTpoHHbIN pecypc] / LleHTp
udopm. Texuonoruii PI'b; pen. Biacenko T.B.; Web — mactep Kosnosa
H.B. - DOnexrpon. [Han. — M.: Poc. T'oc. b-ka, 1997 — . — Pexxum poctyna:
http: // www.rsl.ru, cBo6oaHBII. — 3ari. ¢ 3kpaHa — SI3. pycc., aHIIL

2. UccnengoBano B Poccum [DEKTpOHHBIA pecypc]: MHOTONMPEIMET. HAyYH.

KypH. / Mock. ¢us.-tex. uH-T. — DneKkTpoH. XypH. — JloAronpyaHslii:

MOTHU, 1998 — . — Pexum Jgoctyma K kypH.. http: //

www.zhurnal.mipt.rssi/ru

3. www. class-fizika. nard. ru («Knacc!Hast qocka ajist 1r0003HATCIBHBIX).

4 www. physiks. nad/ ru («®@u3uka B aHUMALIUSIX»).

www. interneturok. ru («Bumeoypoku 1o TpeaMeTaM  IIKOJbHOMU

IPOTPAMMBI» ).

6 www. pvg. mk. ru (omummuana «Ilokopu BopoObeBsI TOpED).

7 www. hemi. wallst. ru («Xumus. O6pa3oBaTeIbHBIA CAUT JUTSI IKOJILHUKOBY

8.  www. alhimikov. net (O6pa3oBaTenbHbIN CAlT /IS IKOJILHUKOB).

9.  www. chem. msu. su (3nexTpoHHast OUOIMOTEKA IO XUMUH ).

10.  www. hvsh. ru (xypHan «XuMus B IIKOJIE» ).

11.  www. hij. ru (kypHa)1 «XUMUS U KUZHBY).

12.  www. biology. asvu. ru (Bcs Ouonorusi. CoBpemeHHasi OMOJIOTHUsI, CTaThH,
HOBOCTH, OMOJIMOTEKA)

o1 ;
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHUILIAHBI

Koutposib M omeHka pe3ylbTaToOB OCBOCHUS YYEOHOM JHUCIUIUIAHBI
OCYLIECTBJISIETCS MPENOJABaTeIeM B MPOLECCE MNPOBEACHUS NPAKTUYECKUX
3aHITHI, TECTUPOBAHMS, & TAK)KE BBHIMOJHEHUSI O0yJAIOIIMMUCS WHIUBHUIYaTbHBIX

3aIaHUH, IPOCKTOB, UCCIETOBAHUM.

Pe3yabTarhl 00yueHust

®opmupyembie 001IHE

®opMbI 1 METOIBI
KOHTPOJISl U

(ocHOBHBIE BUBI y4eOHOI OLICHKH
KOMIICTCHIINHA
HeSITeJIbHOCTH) pe3yJibTaTOB
00y4eHus
Pa3Butne crmocoOHOCTEN SICHO U OK 1.
TOYHO M3JIaraTh CBOU MBICIIH, [TorrMaTh CyIIHOCTD U TectupoBanwue.
JIOTHYECKA 0OOCHOBBIBATH CBOIO COLIMATIbHYIO 3HAYUMOCTb O1eHKa BBIMOJIHEHHON
TOYKY 3pEHUS, BOCIIPUHUMATH U cBOCH Oymymieit mpodeccum, CaMOCTOSITENILHON
aHaJIM3UPOBATH MHEHUS MPOSIBIIATH K HEH paboTHI.
c00EeCeTHUKOB. yYCTONYMBBIN UHTEPEC.
O3HakoMJIEHHE CO crIoco0amu OK 2. TectupoBanue.
OIIMCAHUA MEXAaHUYECKOI'O OpraHu3oBbIBaTH COOCTBEHHYIO O11eHKa BBITOJIHEHHOM
JIBIKEHHUS, OCHOBHOM 3amayeii ACATCIEHOCTD, ONPEICIIATE METOB CaMOCTOSITEILHOMI
nu CHOCO6LI BBIITIOJIHCHUA

MeXaHHUKH. V3ydeHre OCHOBHBIX paboTHL.

q)HSH‘IeCKI/IX BCJIIMYHMH KMHCMATHUKU:

nepeMenieHusi, CKOpoCTH,

npohecCHOHANBHBIX 33714,
OILICHUBAThH UX YPPEKTHBHOCTH U
Ka4eCcTBO

OueHka NpakTHYeCKOM
paboThl, BBITIOJTHEHHOMN

YCKOPEHHSL. Ha MPaKTUIECKOM
3aHSITHU.
[ToHnmaHue cMbIcia TaKUX OK 2. TectupoBanue.
(Gu3HMYECKUX MOJIENEH, KaK OpraHu30BbIBATH COOCTBEHHYIO OtieHKa BBITOJTHEHHON
MaTepHaabHas TOUKa, JICATCIILHOCTD, OTIPECILITE MCTO/IbI CaMOCTOSITENTbHON
M CHOCOOBI BBIIIOJHEHUS
UHEpIHAIbHAs CHCTEMa OTCYETA. paboTHI.

W3mepeHune Macchl Tena
Pa3IMYHBIMH CTIOCO0aMU. Y MEHUE
pa3anyaTh CHITY TSXKECTH M BEC
tena. [I[puMeHeHne OCHOBHBIX
MOHSTHIA, (POPMYIT U 3aKOHOB
JMHAMHUKY K PEIICHUIO 3a]1a9

npohecCHOHANBHBIX 33714,
OLICHNBATb UX 3(P(PEKTHBHOCTD U
Ka4ecTBO

OObsicHEHHE PEaKTUBHOTO
JIBIDKEHUS HA OCHOBE 3aKOHA
COXpaHEHHS UMITYJTbCA.
Brruucnenue paboTsl cui u

OK 2.

OpraHn3oBBIBaTE  COOCTBEHHYIO
JESITeNbHOCTD, ONPEAEIATh METOABI
u CIIOCOOBI BBITMIOJTHEHUS
PO eCcCHOHANBHBIX 3ajad,

OueHka NpakTUYEeCKOM
paboTHI, BBITIOTHEHHOM
Ha MPaKTUYECKOM

M3MCHCHUSI KHHCTUYECKOM YHEPTHH | orepmpars ux s(dekTHBHOCTS 1 3aHATHH.

TEia. Ka4yCCTBO

DopmyIHpOBaHUE OCHOBHBIX OK 4.

IIOJIOXKEHUN MOJIEKYJIIPHO- Ocy1ecTBIATh MOUCK, TectupoBanue.
KMHETUYECKON TEOpHH. aHaJiu3 U OLICHKY O1leHKa BBLITTOJIHEHHON
Hab6mronenne 6poyHOBCKOTO nHpopManuu, He0OXOIMMOMN CaMOCTOSITETTLHOM
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JBUKCHUS U SIBIICHUST TUPPYy3HH.
OmnpeneneHue napaMmeTpoB
BeleCTBa B ra3000pa3HOM
COCTOSIHUY Ha OCHOBaHHHU
YPaBHEHHSI COCTOSIHUS U/I€ATBHOTO
raza

IJI IIOCTAHOBKHU U PCHICHUSA
npodecCHOHATBHBIX 3a/1ad,
poheccCHOHATLHOTO U
JMYHOCTHOTO Pa3BUTHSL.

paboTHL.

OreHka NpakTUIECKOM
paboThI, BBITIOJTHEHHOW
Ha TPaKTHYECKOM
3aHSTHUH.

DKCIEPUMEHTAIIBHOE
HCCJIeIOBAaHKE TEILIOBEIX CBOMCTB
BemecTBa. Pacuer koandecTBa
TEILIOTHI, HEOOXOUMOTO JIJIs
OCYILIECTBJIEHUS Ipoliecca

OK 6.

PaGotats B KOIIEKTHUBE U
KOMaHJie, 00ecreunBaTh ee
cruioueHue, 3PHEeKTUBHO
00IIATHCS ¢ KOJIJIETaMH,

O1LieHKA BBITTOJIHEHHON
CaMOCTOSITENILHOMI
paboThL.

MIPEBpAICHHS BEIIECTBA U3 OJHOTO | PYKOBOJCTBOM,
arperaTHOro COCTOSIHUS B APYTOE. MOTPEOUTEIISIMH.

Pacuer n3menenust BHyTpeHHER

SHEPTUHU TeJl.

Brruucnenue cun Bzaumoneticreus | OK 3. O1eHKa BBIIOJIHCHHOMN

TOYEYHBIX JIEKTPUUECKUX 3aPsII0B.
Brruncnenue HanpsKEHHOCTH U
IIOTEHLIMANA IEKTPUUECKOTO MOJIA.
IIpuBenenue npumepos
IIPOBOJHMKOB, JUAJIEKTPUKOB U
KOHJICHCATOPOB.

Pemats npobnemsl,
OIICHUBATh PUCKU U
MPUHUMATD PEIICHUS B
HECTaHJAPTHBIX CUTYAIIHIX.

CaMOCTOATENIbHON
paboTHL.
TectupoBanue.

N3mepenue MOIHOCTH
anekTpuyeckoro Toka. Coop u
UCTIBITAHHE DJIEKTPUYECKUX LIeTIeH.

OK 3.

Pemats npoOnemsl,
OLICHUBATh PUCKU U
MIPUHUMATh PEIICHUS B
HECTaHIAPTHBIX CUTyalMsIX.

OneHka BBIOJHEHHON
CaMOCTOATEIILHON
paboTHI.
TectupoBanue.

HaOnroneune neicreust
MAarHUTHOTO I0JIS1 HA IIPOBOJHUK C
TOKOM. POpMyJIMpOBaHKE MTPaBUIIA
JIEBOW PYKH IS ONPEIEIICHUS
HaIlpaBJIEHUs CUIIBI AMIIepa.
Brrunciienue cun, 1eMCTBYOMMX
Ha MPOBOJHUK C TOKOM B
MAarHMTHOM I10JI€, OOBSICHEHUE
MIPUHIMIIA AEHCTBUSA
AIEKTPOJBUTATEIIS.

OK 4. OcymiecTBisATh MOUCK
U UCTIOJIb30BaHUE
nH(popManuu, He0OXOAMMOMN
11 3P PEKTUBHOTO
BBITTOJTHEHUS
npogeccHOHaANbHBIX 3a]1ad,
popeCCUOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHSA

OueHka NpakTH4YeCKOM
paboThl, BBITIOJHEHHOMN
Ha MPaKTUYECKOM
3aHATHH.

IIpuBenenne npumMepoB
K0JIeOaTeNbHbIX ABHKECHHM.
HccnenoBanue 3aBUCUMOCTH
nepuojia KojaeOaHmi
MaTeMaTHYECKOTO MasiTHAKA OT €ro
JUIMHBI, MacChl U aMILTUTYIbI
koneOanuii. [IpuBenenne 3HadeHUS
CKOpPOCTH paclpOCTpaHEHUs 3ByKa
B Pa3JIMYHBIX Cpeiax. Y MEHHe
OOBSICHATD UCIIOJIb30BaHUE
yJIBTPa3ByKa B MEIUIIMHE

OK 4.

Ocy1ecTBIATh MOUCK,
aHaJIN3 U OIICHKY
nHpopManuu, He0OXOUMOMN
JUTSI TIOCTAHOBKH M PEIICHUS
npodeccnoHaNbHBIX 3a1a4,
PO eCCUOHAIBHOTO U
JTUYHOCTHOTO Pa3BUTHSI.

OueHka MpakTUYECKON
paboThI, BBITIOTHEHHON
Ha MIPaKTUYECKOM
3aHATHUU.

O1eHKa BBIMOJIHEHHON
CaMOCTOATEIILHON
paboTHI.

Habmronenue ocruiorpamm
rapMOHUYECKUX KOJIeOaHMH CHIIBI

OK 3.
Pemate npo6iiemsl,

O1LieHKA BBITOJIHEHHON
CaMOCTOSTEILHON
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Toka B uenu. [IpuBenenue OLICHUBATh PUCKH U paboThI.

MIPUMEPOB BUI0B PAIUOCBSI3U. MIPUHUMATD PEIICHUS B TectupoBanue.
HECTAaHIAPTHBIX CUTYAIHSX.

[TpumeHnenue Ha npakTuke 3akoHoB | OK 5. TectupoBanue.

OTpaKeHUS U MIPEJIOMIICHUS CBETA Hcnonb3oBath OreHka BBIMOJTHEHHOMN

npu peuienuu 3aaa4. Habmonenue | nadopmanmonHo- CaMOCTOSITENTbHOU

SBJICHUS AUPPAKIUU U AUCTIEPCUH | KOMMYHUKAIIUOHHBIE paboThL.

CBETa. TEXHOJIOTHH JUIs OneHka MpakTUYeCcKOi
COBEpIIICHCTBOBAHUS paboThl, BBIMOIHEHHON
npogeccuoHaTbHON Ha MPaKTHYECKOM
JIeSITENIbHOCTH. 3aHSATHU.

Ha6monenue gporoanekrpudeckoro | OK 3. Or1eHKa BBIMTOJTHEHHOMN

s dexra. Pemate npo6iemsl, CaMOCTOSATEIILHON
OLICHUBATh PHCKH U paboThI
MIPUHUMATD PEIICHUS B
HECTaHIAPTHBIX CUTYAIHSX.

DopmyMpoBaHue MOCTYIATOB OK 4. Tectuposanue

bopa. Pacuer yacToTsl U JIMHBI
BOJIHBI UCITYCKAa€MOI'O CBETA.
OObsicHeHHEe IPUHLINIIA 1EHCTBUS
Ja3epa

Ocy1iecTBIATh MOUCK,
aHAJIM3 U OLICHKY
nHpopMany, HEOOXOJMMOi
ISl TIOCTAaHOBKHU M PEIICHHS
npodecCHOHATBHBIX 3a]1ad,
npoeccHnoHaNTBEHOTO U
JIMYHOCTHOTO Pa3BUTHSI.

HaGnroneHue TpekoB anbda-4acTuiy
B kaMmepe Bunbcona. [lonnmanue
IIEHHOCTH Hay4YHOTO MO3HAHMS
MUpa, [IEHHOCTH OBJIa/ICHHS
METO/I0M Hay4yHOT'O O3HAHUS JJIS
JIOCTHDKCHHS ycIiexa B JJI000M BUIE
NPaKTUYECKOH 1eATeTbHOCTH

OK 4.

Ocy1iecTBIATh MOUCK,
aHaJIu3 U OIICHKY
nH(popManuu, He0OXOAMMOMN
JUIS IOCTAHOBKH U PEIICHUs
npodeccroHalbHbIX 3a]1a4,
npoeccHnoHaNBEHOTO U
JUIHOCTHOTO Pa3BUTHSL.

OneHka BBIOJHEHHON
CaMOCTOATEIILHON
paboTHI.
TectupoBanue.

OObsicHeHHEe MOJIeH
pacummpsromerics Beenennoit

OK 5.

Hcnons3oBate
UH(pOPMAIMOHHO-
KOMMYHHUKAI[HOHHBIE
TEXHOJIOTUH IS
COBEPIICHCTBOBAHMSI
npodeccroHanbHOI
JeSITEITHHOCTH.

O11eHKa BBLITOJTHEHHOH
CaMOCTOSTEILHOU
paboThI

PackpeiTre Bki1aga XuMHYECKON

OK 6.

OI_ICHKa BBIIIOJIHEHHOM

KApTHUHBI MUpPa B €IMHYIO PaGorath B KOIIEKTHBE U CaMOCTOATENIHON
€CTECTBEHHO-HAYYHYIO KapTUHY KOMaHJie, obecreunBaTh ee paboThI.
MHpA. crutouenue, 3¢ HEKTUBHO

00IIaThCs ¢ KOJIJIETaMH,

PYKOBOJICTBOM,

OTPeOUTENSIMU.
YMenue nath onpeaeaeHue u OK 7. TectupoBanue

ONEPUPOBATH CIEAYIOIIUMHU
XUMHWYECKUMU NTOHATHUIMU:

CTaBHTb 1LIEIH,
MOTHUBHUPOBATH JEATEIHLHOCTD
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«BEIIECTBOY, «XMMHUYECKHI
JJIEMEHTY, «aTOM», «MOJIEKYJIa,
«OTHOCHUTEJIbHBIC aTOMHAS
MOJIEKYJISIPHAS MACChD», «HOH»,
«AJITOTPOITHUS», «U30TOIBD»,
«XMMHYECKasl CBA3bY,
«OQIEKTPOOTPULIATETIHLHOCTHY,
«BAJICHTHOCTbY, «CTEIEHb
OKHCIICHHSD», «MOJIbY, «MOJISIpHAs
Macca», «<MOJIApHBINA 00beM
ra3000pa3HbIX BEIIECCTBY,
«BEIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS»,
«pPacTBOPBI», «IIEKTPOJIUT

Y HEIJIEKTPOIIHUTY,
«QJIEKTPOIUTHYECKAS
JVICCOIMALINS, OKUCITUTEND 1
BOCCTaHOBUTEIIbY, «OKUCIIEHUE U
BOCCTaHOBJICHHE», «CKOPOCTb
XUMHUYECKON peakLuny,
«XMMHYECKOE PaBHOBECHEY,
«yTJIEPOJHBIN CKENeT»,
«(pyHKIMOHANbHAS TPYIIIaY,
«HA30MEpUs»

MIO/JYNHCHHBIX,
OpraHU30BbIBATh U
KOHTPOJMPOBATH UX PabOTy C
NPUHSATHEM Ha ce0s
OTBETCTBEHHOCTH 3a
pe3yIbTaT BBIIOIHEHUS
3aJlaHuM.

OK 8.

CaMOCTOSITEIbHO ONPEICIIATh
3aa4n MpodeccuoHaILHOTO
Y JIMYHOCTHOTO PA3BUTHS,
3aHUMAThbCA
caMo00pa3oBaHKeEM,
OCO3HAHHO IJIAHUPOBATh
MOBBIIICHNE KBATH(DUKAIHH.

DopmylIHpOBaHUE 3aKOHOB
COXPAHEHHUs MacChl BELIECTB U
IIOCTOSIHCTBA COCTAaBa BELIECTBA.

OK 7.

CTaBHTb LIETH,
MOTHUBHUPOBATH JEATEIHHOCTD
MOAYNHEHHBIX,
OpraHU30BBIBATH U
KOHTPOJIHPOBATH X PabOTy C
MIPUHATHEM Ha ce0sl
OTBETCTBEHHOCTH 3a
pe3ybTaT BHIMIOTHEHUS
3aJlaHuM.

TectupoBanue

PackpriTre ¢pu3znueckoro cmpicia OK 5. OneHka NpakTU4YECKOM
cuMBOJIMKH [lepnoanueckon Hcnonp3oBath paboThI, BHITIOTHEHHON
TaOIHUITBI XUMHUYECKUX DJIEMEHTOB | HH(OpMAIMOHHO- Ha MPaKTUYECKOM
. Y. MenneneeBa (HoMepoB KOMMYHUKAIIMOHHBIE 3aHATHUU.
AJIeMEHTa, TIepruoa, TPYIIIHI) TEXHOJIOTHH IS
XapakTepucTruKa 3JIEMEHTOB COBEPILIEHCTBOBAHUS
MaJIbIX TIEPHOJIOB npodecCuoHATBHON

JIeSTEIbHOCTH.
YcTaHOBIIEHUE 3aBUCUMOCTH OK 4. TectupoBanue.
CBOMCTB XUMHYECKHX BEIIECTB OT OcCymiecTBIISITh TOUCK, O1neHKa BBIMOJIHEHHOMN
CTPOEHHS aTOMOB O0pPa3yIOIIMX UX | aHATU3 U OLIEHKY CaMOCTOATENbHON
XUMUYECKHUX DJIEMEHTOB. nHpopManuu, He0OXOAMMOMN paboTHI.

XapaKkTepUCTUKa BaKHEHIITUX
TUIIOB XUMUYECKUX CBA3EH .
DopMyIUpOBaHNE OCHOBHBIX
IIOJIOKEHUN TEOPUHU

IJI TIOCTAHOBKU U PCIICHUSA
npodeCcCHOHANTBHBIX 33]1a4,
po¢eCCUOHATBHOTO U
JIMYHOCTHOT'O pa3BUTHUA.

OneHka MpakTUYECKOM
paboTHI, BBITIOJHEHHOMN
Ha TMPaKTHYECKOM
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IIEKTPOJINTUYECKON JUCCOLUALINH. 3aHATHUU.
DopMyIMpPOBAHHE OCHOBHBIX

MI0JIO’KEHUH TEOPUH XUMHUYECKOIO

CTPOEHHUSI OPraHUYECKUX

COCIMHEHUM.

Xapaxrepuctuka ctpoeHust atoMoB | OK 5. TectupoBanue.

Y KPUCTAJUIOB U HA 3TOM OCHOBE Hcnonb3oBath OneHKa BBIITOJIHEHHOMN
00X (PU3MYECKUX ¥ XUMHUYECKHUX | HHPOPMAIIOHHO- CaMOCTOSITEIIbHOU
CBOMCTB METAJUIOB U HEMETAJIOB. | KOMMYHUKAIIMOHHbBIE paboThL.
XapakTepHucTuKa coCcTaBa, TEXHOJIOTHH JIIsI

CTPOEHHSI, CBOMCTB, MOJTYyUYEHHUS U COBEPILECHCTBOBAHUS OneHka NpakTH4EeCKO
IIPUMEHEHNE BAKHEUIINX npoeccCHOHATBLHON paboThl, BBINOIHEHHON
HEMETaJUIOB. XapaKTepUCTUKa JeSATEIbHOCTH. Ha [IPaKTUYECKOM
COCTaBa, CTPOEHHUS U OOIINUX 3aHATHU.
CBOMCTB BaJKHEUIIINX KJIACCOB

HEOPraHWYECKUX COETMHEHHUII.

Onucanue coctaBa U CBOMCTB

BAKHEUILNX MPEICTaBUTENEH

OPraHNYEeCKUX COCTMHECHUM.

Hcnonp3oBanue B yueOHOU U OK 9. TectupoBanue.
npoecCHOHANBHOM NeSTENbHOCTH | BBITh TOTOBBIM K CMEHE O1neHKa BBINOJIHEHHOMN
XUMUYECKUX TEPMUHOB U TEXHOJIOTHH B CaMOCTOSITEIIbHOM
CHUMBOJIMKH. npodeccnoHanbHOM paboTHI.
HaspiBanue n3y4eHHBIX BEIIECTB NeSITEIbHOCTH.

10 TPUBUAJIBHOU UIIU OK 8.

MEKIYHapOAHON HOMEHKJIAType U
OTpakXE€HUE COCTaBa ITUX
COECTUHEHUN C IIOMOIILIO
xummuaeckux popmyi. OTpaxeHue
XUMHUYCCKUX HpOHeCCOB C
IIOMOIIBIO YPAaBHEHUM XUMUYECKUX
peaxkuuii

CaMoCTOSATENBHO ONPEIEINATh
3aJ1auu Mpo(ecCUOHATBHOTO
" JIMYHOCTHOTI'O pa3BUTHA,
3aHUMAaTbCA
caM000pa30BaHUEM,
OCO3HAHHO IJIAHUPOBATh
MOBBIIIIEHUE KBAJIM(UKAILIUH.

OOBsicHEHHE CYIIHOCTH

OK 9.

OI_ICHKa BBIIIOJIHEHHOM

XUMHYECKHX ITPOLIECCOB. BeITE  TOTOBBIM K CMEHE CaMOCTOATEIILHON
Knaccugukarus XuMruaeckux TEXHOJIOTU B paboThI
peakLyii o pa3aunIHbIM npodeccroHanbHOM

MPU3HAKaM. JEeSATEIbHOCTH.

BrinosHeHnE XMMHAYECKOTO OK 6. OueHka MpaKkTUYECKOM

AKCIIEPUMEHTA B TTOJIHOM
COOTBETCTBHHU C HpaBI/IJ'IaMI/I
TEXHUKHU O€30IIaCHOCTH.

PaGorath B KOIIEKTHUBE U
KOMaHe, 00eCIIeunBaTh e
crutoueHue, 3PPeKTUBHO
00IIaThCSA C KOJJICTaMH,
PYKOBOJICTBOM,
MOTPEOUTEISIMH.

paboThI, BBITIOTHEHHON
Ha MIPaKTUYECKOM
3aHATUU

[IpoBeaeHne caMmoCTOATENLHOTO
MOKCKa XUMUYECKOH nH(popMaluu
C UCIOJIb30BAHUEM PA3TUYHBIX
HCTOYHUKOB.

OK 6.

PabGorarh B KOIIJIEKTHBE U
KOMaH/ie, 00eCIIeUnBaTh €
cruioueHue, 3¢ HEKTUBHO
00111aThCs ¢ KOJIJIETaMH,
PYKOBOJICTBOM,

O11eHKa BBLITOJIHEHHON
CaMOCTOSTEILHON
paboThI
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OTPeOUTENSIMHU.

OObsicHEeHHE XUMHYECKUX
SBJIEHUW, IPOUCXOASAIIUX B
npupojie, ObITY U Ha MPOU3BOJICTBE.
Cobnronenue npaBui
9KOJIOTMYECKH IPaMOTHOIO
MOBEJICHUS B OKPYXKAIOUIEN Cpee.
OueHka BIUSHUS XUMUYECKOTO
3arpsiI3HEHUS OKPYKaIOILEN CpeIbl
Ha OpPraHu3M YeJIOBEKa U Apyrue
JKMBBIC OPTaHNU3MbI

OK 4.

Ocy1ecTBIATH MOUCK,
aHaJI3 U OIICHKY
nH(popManuU, HEOOXOUMOMH
JUISL IOCTAHOBKH U PEIICHUS
npodecCHOHATBHBIX 3a]1ad,
poheCCHOHATLHOTO U
JUYHOCTHOTO Pa3BUTHSL.

TectupoBanue

Co6monenue mpaBui 6e3omacaoro | OK 9. O11eHKa BBITOJIHEHHOH
oOpatieHus ¢ TOPIOYMMHU U BeITE TOTOBBIM K CMCHE CaMOCTOSITCIIbHOU
TOKCHYHBEIMH BEILIECTBAMHU, TEXHOJIOTHI B paboThI
1a60paTOPHBIM 000PYTIOBAHUEM. npodeccnoHaTBEHOM

IEITEIbHOCTH.
3HAKOMCTBO ¢ 00BbEKTAMH OK 6. O1eHKa BBIIOJIHCHHOMN

u3ydeHus Ouosoruu. BeisiBieHue
PO OMOJIOTHH

PaGorats B KOIIEKTHBE U
KOMaH/e, 00eCIIeunBaTh ¢¢
cruioueHue, 3¢ HEKTUBHO
00IIAThCS C KOJJICTaMH,
PYKOBOJICTBOM,
MOTPEOUTENSIMU.

CaMOCTOSTEIbLHOM
paboTHhI

3HAKOMCTBO C KJIETOYHOH TeOpHen
CTpOEHHUsI OpraHu3MoB. [loryuenue
IIPEACTABIICHUS O POJIU

OK 6.
PaGorars B KOJUIEKTHBE 1
KOMaH€e, 00eCIIeunBaTh €€

OueHka NpakTHYeCKOM
paboThl, BBITIOJTHEHHOMN
Ha MPaKTUYECKOM

OpraHMYECKUX U HEOPraHMYECKUX | CIUIOUEHUueE, 3PPEeKTUBHO 3aHSATHH.
BELIECTB B KJIIETKE. 3HAHUE 00IIaThCs ¢ KOJIJIETaMH,

CTPOEHUS KJIETOK IO pe3ysibTaTaM | pyKOBOJICTBOM,

paboThI CO CBETOBBIM OTPEOUTENSMHU.

MHUKPOCKOIIOM. Y MEHHE ONHUCHIBATh

MUKpOIIpEnapaThl KJIETOK

pacTeHuM.

3HaHuE OCHOBHBIX CIIOCOOOB OK 4. TectupoBanue

Pa3MHOKEHHUS OPTaHU3MOB, CTaIUN
OHTOT€HE3a Ha MPUMEpE YEIOBEKA.
3HaHUE PUYNH, BBI3BIBAIOIIINX
HapyILIEHUs B pa3BUTUU
OPraHu3MOB. Y MEHHE
MOJIb30BaThCSA FT€HETUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMUKOM,
pemarh NpoCTEeHIINEe TeHETUUECKIE
3a/1aun. 3HaHUE 0COOCHHOCTEH
HACJIEJCTBEHHOMN 1
HEHAaCJIeCTBEHHOU N3MEHUYNBOCTH
U X OMOJIOTHYECKOM poiu B
3BOJIIOLIMU KUBOTO

OcCymecTBIISITh TOUCK,
aHaJlU3 U OIICHKY
nHpopManuu, He0OXOAMMON
JUTSL IOCTAHOBKH U PEIICHUS
npodeCcCHOHANTBHBIX 33]1a4,
npodeccHoHaNBEHOTO U
JMYHOCTHOTO Pa3BUTHS.

OK 8.

CamocTosTENnBHO ONPEAEIIATh
3a7a4u Mpo(ecCUOHATBHOTO
Y JIMYHOCTHOTO Pa3BUTHS,
3aHUMAThHCS
caM000pa30BaHHEM,
OCO3HAHHO IUIAHUPOBATH
MOBBIIICHNE KBATH(PHUKAIUH.

YMeHue aHaIM3upoBaTh U

OK 9.

OneHka nIpakTHYECKOi
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OIICHUBATH PA3JIMYHBIC TUTIOTE3bI
MIPOMCXOKICHHS )KMU3HU Ha 3eMIIe.
YMeHue mpoBOIUTh ONKMCAHUE
oco0eit 0JTHOTO BHJIA 10
MOP(}OIOTHYECKOMY KPUTEPHIO.
Pa3ButHe crmocoOHOCTEN SICHO U
TOYHO H3JIaraTh CBOM MBICIIH,
JIOTHYECKH 00OCHOBBIBATh CBOIO
TOYKY 3peHUs. Y MEHUE J0Ka3bIBATh
POJICTBO YEJIOBEKA U
MJICKOIIUTAOIINX, OOIHOCTD U
PaBEHCTBO YEJIOBEUECKHUX pac

BEITE TOTOBEIM K CMCHE
TEXHOJIOTHI B
npodeccrnoHaIbHOM
JIEeITEIbHOCTH.

OK 8.

CamocTOsTEIBHO ONPEACIIATh
3ama4n MpodeccuoHaILHOTO
Y JUYHOCTHOTO Pa3BHUTHS,
3aHUMAThCS
caM000pa30BaHUEM,
OCO3HAHHO IUIAHUPOBATH
TTOBBIIICHUE KBATU(DUKAIUH.

paboThI, BHITIOTHECHHON
Ha MPaKTHYECKOM
3aHSTHU.

3HaHHE OCHOBHBIX YKOJIOTMUYECKUX
($aKTOPOB M KX BIHSHHS Ha
OpraHu3Mbl. 3HAaHUE
OTIMYUTEIHHBIX MPU3HAKOB
MCKYCCTBEHHBIX COOOIIECTB -
arpoaskocuctem. [lonydyenue
MIPEICTABJICHUS O CXEME
SKOCUCTEMBI Ha IpUMEpPE
ounochepsl.

JlemoHCTpanus yMeHus
MMOCTAaHOBKH LIEJIEH JCSITEIIbHOCTH,
TUTAHUPOBAHKUE COOCTBEHHOM
JeATETbHOCTH JJIs1 JOCTHXKEHUS
MOCTaBIICHHBIXIIENEH, TPEABUACHUS
BO3MOYKHBIX P€3YyJIbTaTOB ITHX
JIEUCTBUN, OpraHu3aluu
CaMOKOHTPOJISI U OIICHKH
MOJIyYEHHBIX PE3YJIbTATOB.
OO0yueHue coOIOACHUIO TTPaBUIT
MOBE/ICHUS B TIPHPOJIe, OepeKHOMY
OTHOIIICHUIO K OMOJIOTHYECKUM
o0BeKTaM (pacTeHUSIM H
YKUBOTHBIM M MX COOOIIIECTBAM) U
UX OXpaHe

OK 1. ITonumate cymHoCTb 1
COLIMAJIbHYIO 3HAYUMOCTb
cBoelt Oynymieit mpodeccun,
MPOSIBJISITH K HEM
YCTOWUYHMBBIN NHTEPEC

OK 7.

CTaBuTh 1CHH,
MOTUBUPOBATH JIEATEIBHOCTD
MOTYMHEHHBIX,
OpPraHu30BBIBATH U
KOHTPOJIMPOBATh X PaboOTy C
MIPUHATHEM Ha ce0st
OTBETCTBEHHOCTH 32
pe3yJbTaT BHITOJTHEHUS
3a/IaHUM.

O1LieHKA BBLIITOJIHEHHON
CaMOCTOSTEILHOU
paboTHhI
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HNPUJIIOKEHHUE 1

I[InanupoBaHue yueOHBIX 3aHATHIA € UCIOJIb30BAHHEM AKTHUBHBIX
HHTEPAKTUBHBIX ()OPM U MeTOA0B 00ydeHuUs (010K PU3NKa)

Ne Kou- Kona
AKTHBHBbIE 1 HHTEPAKTHUBHbIE
n/n | Tema yueOHOro 3aHsITHSA BO (popmupyembIx
¢opmMbI U MeTOABI O0YUEHHS .
4acoB KOMIIeTeH Uil
1. | Bugsl cui. 3akoH 4 Juckyccus, 3BpucTudecKas 0K 4,5,10
BCEMUPHOIO TATOTEHUSI. Oecenia, METOJ1 TPOEKTOB,
o0cyxneHnue Bu1eo(puIbLMoB,
rpynmnosas padoTa ¢
WJUTIOCTPATUBHBIM MAaTEPUATIOM.
OBpucTHYecKas 6ecena, MeTo
MIPOEKTOB, O0CYXICHUE
BUJCO(pUIEMOB, TpyIoBas pabora
C WIITIOCTPATUBHBIM MaTEpPHAIIOM.
2. OCHOBHBIC TTOJI0KEHHUS JleficTBUSI IO MHCTPYKIMU WU 0K 4,5,10
MKT. Macca u pa3mepsl anroputmy, pabora ¢
MOJIeKyl1. AOCONIOTHAs 4 BHJICOYPOKAMH,
TeMreparypa. uccieaoBarenbekas padoTa,
YHuBEpCaNbHBIN Ta30BbIN UT'POBBIC CUTYALlUH, AaHAIIU3
3aKOH. KOHKpeTHbIX cutyanuii (AKC),
JENCTBUS IO MHCTPYKIIUU WIIH
AITOPUTMY.
Mertox mpoekTos,
uccienaoBarenbekas padoTa,
UTPOBBIC CUTYAIUH,
IBpHUCTHYECKas Oecena.
3. | locrostHHBIN JlelicTBUA MO UHCTPYKIMHU WUITA OK 4,5,10
anekTpudeckuit Tok. Cuma anroputmy, paborta ¢
TOKQ, SJEKTPUUECKOE BUJIEOYPOKAMH,
COTMPOTUBIIEHUE. 3aKOHBI | 6 uccienoBarenbckas padoTa,
Owma 151 ygacTka u UTPOBBIC CUTYAIlUH, AaHATTU3
3aMKHYTOU IIEMH. KoHKpeTHBIX cutyanuid (AKC).
MarautHoe noie. Cuia DBpucTHUYECKas Oecena, 1eiCcTBHe
Awmmnepa. Cuia Jlopenua. 110 UHCPYKIIMU UJIU alTOPUTMY,
00cyxIeHne BUACO(PUIHMOB,
ucclenoBarensckas paboTa
4, OnTHKa. 4 OBpucTtuieckas decena, 0K 4,5,10
KopnyckynspHo- o0cyxeHue Bu1eo(puIbLMoB,
BOJIHOBOM JTyaJIu3M. UccnenoBatenbckas pabora,
aHAJIN3 KOHKPETHBIX CUTYyaIHil.
5. Ctpoenust aToma. DBpHCcTHYECKas Oecena, METO OK 5,10
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l ITPOCKTOB.

HJIaHHPOBaHl/Ie y‘leﬁHle 3aHATHH C HCN0JIL30BAHUEM AKTUBHBIX U

HHTEPAKTUBHBIX ()OPM U MeTOA0B 00y4eHus (010K Xumusi u buoJiorus)

Ne Kou- Kona
n/n AKTHBHbIE 1 HHTEPAKTHBHbIE | (DOPMHUPYEMBIX
TeMa y4eOHOr0 3aHATHUA BO N
4ACOB (opMBbI U MeTO/ILI O0YYeHHsT | KOMIETEeHIHit
(OK)
1. OcHOBHBIE ~ TIOHATHS U | 2 [Ipezenranus. Ananus OK 4,5
3aKOHBI XUMHUH. KOHKPETHBIX CUTYaIIH.
2. [lepuonuueckuii 3aKkoH | | 2 [IpoGnemHuas nexuus 0K 4,59
[Tepuonnueckas cucTeMa
XUMHYECKHUX 3JIEMEHTOB
JI.1. MeHnaeneeBa.
3. Bona. PacTBopbl. 2 Jleknus ¢ 3ammanupoBannbeiMu | OK 4,5,7,9
OImMOKaMH.
4, MeTtauibl 1 HeMeTalIbl 2 Ypok-copeBHOBaHHE OK 1-6
5. OcHOBHEBIE [MOJIOKEHU | 2 TemaTuueckuii ceMruHap 0K 4,5,7,8
TEOPUH CTPOCHUS
OPraHNYEeCKUX COCTMHECHUM.
6. VYTI1eBOIOPOIBI 2 [Ipe3enTanus. [Ipob6nemuas | OK 4,5,
JIEKIHS.
7. Xumus U OpraHusMm | 2 VYpoxk-koHpepeHus OK 1-6
YyeJ0BeKa.
8. Knerka - cTpykTypHO — |2 Jlexuus-Buzyanuzanus OK 3,5,7,9
(GyHKIIMOHATBHAS ~ €IMHHIIA
JKU3HH.
9. HacnencrBenHOCTD ul2 Amnanu3 KoHKpeTHBIX cutyanuid, | OK 2,4,7,8,9
U3MEHUYHUBOCTH pOOJIEMHBIN ceMUHAp
10. | I'mmoTe3bl MPOUCXOXKIECHUsA | 2 Muckyccus OK 4,5

JKA3HU Ha 3eMiIe.
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