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INOACHUTEJIBHASA 3AIINCKA

PaGouas  mporpamma  yuyeOHON  gucuumuiiHbel  «EcTecTBo3HaHME»
IpelHa3HaueHa U1 H3YyYEHHsS €CTECTBO3HAHUS B YUPEKICHUAX CPEIHErO
poecCHOHANLHOTO 00pa30BaHusl, pealu3yoIUX 00pa30BaTENbHYIO MPOrPAMMY
MOJATOTOBKY KBATU(PUIIUPOBAHHBIX pa0OUUX, CIIYKAIIIHX.

[Iporpamma BkIIIO4aeT B ceOsl TpU MHTETPUPOBAHHBIX pasjienia, 00aiaronye
OTHOCUTEIBHOM CaMOCTOSITEIbBHOCTBIO U II€JIOCTHOCTHIO: «Du3ukay, «XuMusm,
«buonmorusiy  mms yupexaenuit  CIIO, oOecrmeymBapImMMUX  MOATOTOBKY
KBAIM(UIMPOBAHHBIX pabounx 1O MpodeccusM COIHATbHO-3KOHOMUYECKOTO
npo¢uis, B oobeme 106 gacoB mo ®usuke, 71 yaca mo Xumuu u 74 4acoB 1o
buonorun. Takoil NmoAXox K CTPYKTYPUPOBAHHUIO COJAEPKAaHUS IPOrpPAMMBI HE
HapylIaeT IPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOI'O 00pa30BaHMsL.

[To conepkanuto pabouas nporpamma «EcTecTBo3HaHue» coueraer B cebe
3JIEMEHTHl (U3UKH, XUMUU W OHOJIOTUM U HE SBISIETCS CYMMOM 3HaHUU IO
¢uszuke, xumuu U Ouonoruu. [lporpamma mpu3BaHa pemaTh 3aaady
(bopMHpOBaHUS LEITOCTHON €CTECTBEHHOHAYYHOW KapTHUHBI MUPA U O3HAKOMIICHHSI
oOy4JaronmMxcss ¢ METOJAaMU IO3HAHMSI, XapaKTEPHBIMH JJIi €CTECTBEHHBIX HayK.
Orta 3amaya B OOJbIIEH CTENEHM COOTBETCTBYET HA3HAYCHUIO W3YUYECHUS
€CTECTBO3HAHHUS B MPOQPUIISAX TYMaHUTAPHOW HAIPABICHHOCTH - (POPMHPOBAHUIO
COBPEMEHHOIO HAay4HOIO MHPOBO33PEHHUs, CAMOOIPEICICHUIO JINYHOCTH B
OKpPYXaroIeM MHUpE.

3aMeTHOE  MECTO B MporpaMMe  3aHMMAalT  UHTErpUPYIOINIME,
MEXIPEIMETHBIE HUIEM U TEeMbl. JTO, B TMEPBYIO OYEpPElb, COAECpPIKAHUE,
OCBEIIAIOIIEE ECTECTBEHHOHAYYHYI0 KapTUHY MHPaA, aTOMHO-MOJIEKYJISIPHOE
CTPOEHHE BEIIECTBAa, IPEBpAIICHUE HHEPruu, YeJOBEKa KaK OMOJIOrHMYECKHl
OpraHu3M M C TOYKHM 3pPEHHUSl €ro XHMHUYECKOI0 COCTaBa, a TAaKXE€ BOIPOCHI
DKOJIOTHUH.

[Ipu ocBoennn mnpodeccuu CIIO conmanbHO-3KOHOMUYECKOTO MPOQUIIS
npodeccuoHaNbHOT0 00pa30BaHMs €CTECTBO3HAHUE H3ydaeTcs Ha 0a30BOM YpOBHE
®I'OC cpennero oOmiero oOpa3oBaHUsA € YYETOM CIEUU(PUKH OCBauBaeMOM
npodeccun.

OT0 BbIpakaeTcss B  COJAEpPKaHMM OOyYeHMs, KOJMYECTBE YacoB,
BBIICTIIEMBIX HA W3YYEHHE OTACNBHBIX TE€M IMPOrpaMMbl, TTTyOMHE UX OCBOCHUS
oOyyaroluMucs, o00beMe U XapakTepe MpaKTUUYEeCKHX 3aHATUH, BHUAAX
BHEAYJIUTOPHOMN CaMOCTOSATEIHLHON pabOThl 00YJArOIITHUXCSI.

[Ipn opranuzanuu y4yeOHOW MEATENbHOCTH OOYYalOIIMXCS MOBBIIIEHHOE
BHUMaHHE YACJICHO U3y4YeHHI0 pazaenoB «Heopranuueckue CoeIUHEHUND,
«OpraHuyeckue COEIUHEHUs», TEM, OTHOCSIIUXCSA K 00Iei OMOJOruu: KIETKa,
JAHK — HocuTens HaciaeACTBEHHOM WHQOpMAIMU, YPOBHU OpPTraHU3alUU KUBOU



MPUPOJIBI, SBOJIONHNS, PACKPBIBAIOIINX BIUSHUE DSKOJOTUYECKHX (HAKTOPOB Ha
pa3BUTHE PACTEHUN U KUBOTHBIX.
Pabouas mporpamma oGagaeT psaOM OCOOEHHOCTEH:
® JaeT  IIUPOKHME  BO3MOXKHOCTH  (opMUpOBaHMS  LIETOCTHOU
€CTECTBEHHOHAYUYHOU KapTUHBI MUpPa
® OpHUEHTUPYET O0yJarOIIIXCS Ha o011ey4yeOHbIe,
OOIIIEUHTEIUIEKTYaJ IbHbIE YMEHUS U HaBBIKH, (QopMUpyeMble Ha
MEXIPEIMETHON OCHOBE
® yCHWJICHA MPAKTUYECKas COCTaBIIAIONIAs Kypca, KOTOpasl Mpeanosiaraet
pPa3HOOOpa3HyI0 CaMOCTOSITENbHYIO, TBOPUYECKYIO M IO3HABATEIbHYIO
JEATEIIbHOCTh YUaIUXCS;
® yBEJIMYEH 00BEM COJIEPKAHUS 32 CUET YACOB PE3EPBa;
[IpakTUKO-OpHUEHTUPOBAHHBIE 3aaHus, MPOEKTHAS NEeATEIbHOCTD
00y4aeMbIX, BBIIIOJHEHUE TBOPUYECKUX 3aJIaHUI U TTOATOTOBKA JIOKJIAJIOB SIBJISICTCS
HEOTHEMJIEMOM YacThIO y4eOHOTO Ipolecca.

PabGouas mporpamma «EcTtectBo3nanue» coctouT u3 11 tem mo Xumwmwu, 7
TeMm 1o brosiornu u 4 Temel o OuU3MKe.

Opranmzamusi  00pa3oBaTEeNBLHOTO  TIpollecca MPEANnojaraer IIUPOKoe
UCIIOJIb30BAaHUE TakuX (opM OOy4YEeHHS KaK MPAKTHUKyMbl, TpymnmoBas padoTa 1o
3apaHee BBIOpaHHOW MpoOsieMe, MOATOTOBKA MOKIAAOB M coobmenuit. Ocoboe
MecTO B paboueil mporpamMme yAelI€HO MPAKTUYECKUM 3aHATUSIM C KUBBIMU
oObekTamu. B mporpamme Hapsay ¢ Ja0OpaTOPHBIMH W MPAKTUYECKUMHU
3aHSATUSMU OPTaHU3YETCsl CaMOCTOSITeNIbHAs paboTa 00y4aroluXcs MO 33/laHHON
TeMaTHKe.

JIJist IpOBEpKH 3HAHUN O0YYaIOIIUXCS UCTIOIB3YETCSl TEKYIUH KOHTPOJIb U
MPOMEKYTOUHAS aTTECTALUA.

Texymmii KOHTPOJIb OCYIIECTBISIETCS Ha KaXXIOM 3aHATHUA B (Qopme
BBICTYIUUICHUS C COOOIIIEHUEM, BBITIOJTHEHUSI TECTOBBIX 3aJIaHUM, YCTHBIX OMPOCOB,
Oeceapl 1O  paHee  M3YYEHHOMY  MaTephaily, WTOrOB  TMPAKTUKYMOB,
TEPMUHOJIOTUYECKHE, XUMUYECKHUE M OHOJIOTMYECKUE JTUKTAHTBI, SJIEKTPOHHBIN
KOHTpOJIb, 3al[uTa pedeparoB, co3qaHue Npe3eHTaIU.

[TpomexxyTouHas aTTecTalus OCYILIECTBIISIETCS B dopme
nudGepeHInpPOBaHHOTO 3a4eTa.

Pabouast mporpamMma opreHTHpPOBaHA HA JOCTHKEHUE CICIYIONUX LeJIeii:

® OCBOCHHME 3HAHHMI O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MHpaA U

METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C Hau0O0Jiee BAXKHBIMHU UJICSIMU U

JOCTHXKEHUSIMU €CTECTBO3HAHMUSI, OKa3aBIIMMHU OIpEeIIsioiee BIUsSHUE Ha

Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;



® OBJAJCHUEC YMCHUSMH MPUMEHSTH TIOJYyYCHHBIC 3HAHWS MJIs1 OOBICHEHUS
SIBIICHUN OKPY)KAIOIIETO MHpa, BOCHPHUATHA HWHGOPMAIUH E€CTECTBEHHO-
HAyYyHOTO © TPO(ECCHOHATBFHO 3HAYMMOTO COJACpXKAHHS, pa3BUTHE
WHTEJUICKTYalbHBIX,  TBOPYECKUX  CIHOCOOHOCTEHM ®  KPUTHYECKOTO
MBIIIJICHUS B XOJE TPOBEICHUS MPOCTCHIINX WCCICAOBAHHUM, aHAIN3a
SBJICHWA,  BOCHPHUATHS W HMHTEPIPETAlMd  €CTECTBEHHO-HAYIHOM
uHpopmaruu;

® BOCTIHTaHHE YOEKJICHHOCTH B BO3MOXKHOCTH MO3HAHUSI 3aKOHHOW MPUPOIBI
U WCIONB30BAaHUS JIOCTIDKEHUH €CTeCTBEHHBIX HAayK [UIsl Pa3BHTHUA
ITUBUJIN3AINY ¥ TTOBBIIIICHUS Ka4eCTBA KU3HU;

® MPUMEHEHHWE ©eCTCCTBCHHO-HAYYHBIX 3HAHWK B  MNpOdecCHOHATHHON
NESATEILHOCTH U TOBCEIHEBHOM KM3HU g oOecrieueHus: 0e30MacHOCTH
KU3ZHENIEITeIIbHOCTH; IPaMOTHOTO  HCIIOJB30BAaHUA  COBPEMEHHBIX
TEXHOJIOTHIA; OXPaHbI 37J0POBbS, OKPY>KAIOIIEH CPEIbl.



MMACIIOPT PABOYEWM ITIPOT'PAMMBI YYEBHOM JUCIIATLIIMHBI
OY /.14 ECTECTBO3HAHHUE

1.1. Oo6aacTb npMMeHeHHUs POrPAMMBbI

Pabouass mporpamma y4yeOHOU aucuuIiuHbl «EcTecTBO3HaHME» SBISIETCS
4acThbl0O OCHOBHOM mpodeccroHanbHOM  00pa3oBaTeNbHON  MporpaMmbl B
cootBercTBUM ¢ PI'OC no npodeccusim CI1O 29.01.07 IopTHOI

1.2. Mecto yueOHOM AUCIUATLIAHBI B CTPYKTYpe OCHOBHOI
npogeccnoHaILHOKH 00pa30BaTeJIbHON MPOrPAMMBI

yueOHast auciuiimHa «EcTecTBo3HaHWE» H3y4aeTcs B 0011eo0pa3oBaTeIbHOM

nukiie yaeonoro miana OITOII IITTKPC Ha 6a3e ocHOBHOro 0011ero 00pa3oBaHus ¢

MOJIYYEHHEM CPEIHETO 00111ero 00pa3oBaHuUs

1.3. leau 1 3aga4M JUCHUILIMHBI — TPe0OOBAHUSA K pe3yJibTaTaM 0CBOCHHUA
Y4eOHOM JUCUHMIIUHBI
OcBoeHue cojaepkaHusi y4yeOHOM  AucCUUIUIMHBI  «EcTecTBo3HaHue»
o0ecreynBaeT JOCTIKEHUE O0yJaroUMUCS CIAEAYIONIUX PE3yIbTaTOB:
JINYHOCTHBIX:
® YCTOWYMBBIA MHTEPEC K UCTOPUU U JOCTHKEHUSIM B 00JIACTU €CTECTBEHHBIX
HayK,
® YyBCTBO rOPJIOCTU 32 POCCUMCKHUE €CTECTBEHHBIC HAYKH;
® TOTOBHOCTH K MPOJOJDKEHUIO 00pa30BaHUsl, MOBBIIMICHUIO KBaTU(UKAIIUNA B
13 OpaHHOM MPOdHEeCCHOHATBHOM NESITEILHOCTH C UCIIOIb30BaHUEM 3HAHUMN B
00JIaCTH €CTECTBEHHBIX HAYK;
® OOBEKTUBHOE OCO3HAaHME 3HAYMMOCTH  KOMIIETCHIIMM B  00JacTu
€CTECTBEHHBIX HAyK JUIsl 4YeJoBeKa M O0OIlecTBa, YMEHUE HCIOJIb30BaTh
TEXHOJIOTUYECKUE JOCTIKEHUSI B 00JacTU (DU3UKHU, XUMHUHU, OUOJOTUM JIJIst
MOBBIIIIEHUS COOCTBEHHOTO HHTEIUICKTYAJIbHOTO DPa3BUTHSI B BBIOpAHHOM
npodeCCUOHATILHON JIEATEeIbHOCTH;
® yMEHHE NPOAHAIM3UPOBATH TEXHOTEHHBIE TMOCJIEACTBUS I OKpPYXKaIOIIeH
Cpelbl, OBITOBOW Y TPOU3BOJACTBEHHOM JIEATETLHOCTH YEJIOBEKA;
® TOTOBHOCTH CaMOCTOSITEJILHO J0ObIBaTH HOBBIC I Ce0S €CTECTBEHHO-
Hay4YHbI€ 3HAHUS C MCIOJIb30BAHHEM ISl 3TOTO JIOCTYMHBIX UCTOYHUKOB
uHdopMaIuy;
® yMEHHE YIpaBIsATh CBOCH ITO3HABATEJIBLHOW JESATEIBHOCTHIO, MPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUICKTYaJIbHOTO Pa3BUTHS;
® yMEHHE BBICTpaMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIIEHUS B KOMaHJE IO
pEIIeHNIO OOIIMX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMS,

METallpeAMETHBIX:



OBIIJICHUE YMEHUSMU WM HaBBIKAMU Pa3JIMYHBIX BUJOB IO3HABATEIBHOM
JESTENbHOCTH JIJIsl H3YYEHUS Pa3HBIX CTOPOH OKPY’KAIOIIEro €CTECTBEHHOTO
MHpa;

IPUMCHEHHE OCHOBHBIX METOJIOB TIO3HAHHS (HAOJIONEHHS, HAyYHOTO
IKCIICPUMEHTA) JIJISl M3Y4YCHHs Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpPa, C KOTOPBIMH BO3HHKAECT HEOOXOIMMOCTHh CTAJKHUBATHCS B
npodeccuoHanpHOM cepe;

YMEHUE OTPEACTATh 1SN U 3a/1a4d ICATEIIbHOCTH, BEIOUPATh CPENCTBA IS
UX JIOCTV)KEHHSI Ha TIPAKTHKE;

YMEHHE  HCIOJb30BaTh  pasziM4YHbIC  HCTOYHHKH  JUIA  IOJNYYCHUS
€CTeCTBEHHOHAYYHOH HMH(OPMAIMU U OLEHUBATh €€ JOCTOBEPHOCTH IS
JOCTHKEHUS TIOCTABIICHHBIX TEJIeH U 3a/1a4;

NpeAMETHbLIX

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUNW O  IEJTOCTHOM  COBPEMEHHOMU
€CTECTBEHHOHAYYHOW KAapTHUHE MHpa, MPUPOJAE KaK E€IUHON ILEJIOCTHOU
CUCTEME, B3aUMOCBSI3H YeJIOBEKa, MPUPOJIbl U OOIIECTBA, TPOCTPAHCTBEHHO-
BpEMEHHBI X MaciTabax BceneHHow;

BJIAJICHUE 3HAHUSMU O HAWOOJIEE BAXKHBIX OTKPBITUSIX W JIOCTHUKEHUSX B
00JIaCTU €CTECTBO3HAHUS, TMOBJHUSBIIMX Ha HBOJIOLMIO TMPEACTABICHUN O
MPUPO/JIe, Ha PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

c(hOpMUPOBAHHOCTh YMEHHUS IPUMEHATH €CTECTBEHHO-HAYUYHbIC 3HAHUS IS
OOBSICHEHUS OKPYXKAIOIINX SBJICHUM, COXpAaHEHUs 3JI0POBBS, OOECreUeHUs
0€30MacHOCTH JKU3HENESITEIIbHOCTH, OEpeKHOTO OTHOIIEHUS K MPHUPOJIE,
pallMOHAIIBHOTO  MPUPOJAOIOIb30BaHUSA, a TAaKKE BBINOJHEHHUS POJIHU
IPaMOTHOTO OTPEOUTEIS;

c(hOpMHUPOBAHHOCTH MPEACTABICHUM O HAYYHOM METOJIE TTO3HAHUS TPUPO/IBI
U Cpe/CTBaX M3y4YEHHUs Meramupa, MakpoMupa U MUKPOMHPA; BIIaJICHUE
MpUEeMaMH €CTECTBEHHO-HAYUYHBIX HAOJIIOJCHUMN, OMBITOB, UCCICIOBAHUN U
OIICHKH JIOCTOBEPHOCTH TMOJTYYEHHBIX PE3YJIbTaTOB;

BJIQJICHUE TOHSITUWHBIM aIllapaToM €CTECTBEHHBIX HAYK, IMO3BOJISIIOIIUM
MO3HABaThb MHUpP, Y4YacTBOBaTh B JIHUCKYCCHUSX IO €CTECTBEHHO-HAayYHBIM
BOIIPOCAM, HWCMOJB30BaTh PA3JMYHbIE HWCTOYHMKKA WHPOpManuud st
MOJTOTOBKM COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCUTHCS K COOOIICHUSIM
CMMU, copepxarium Hay4YHYIO HH(HOPMAITHIO;

c(hOpMHPOBAHHOCTh YMEHUN TTOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO
3HaHUS JJI1 KaXJOro 4YeJIOBeKa HE3aBUCUMO OT €ro npodeccuoHaIbHOM
JEATEIIbHOCTH, pa3iudaTh (AKThl U OIEHKH, CPaBHUBATh OIICHOYHBIE
BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSIMHU OIIEHOK U CBSI3b KPUTEPHUEB C
OIPEIICIIEHHON CUCTEMOMN LIEHHOCTEM.

1.4. Koiu4yecTBO 4acOB HA OCBOEHHE TMPOrpaMMbl Y4eOHOH JUCHMILIUHBI
MakcHUMaJbHas yueOHas Harpy3ka oOydaromerocs - 377 uac,

oOsi3aTenbHas ayAUTOpHas yueOHas Harpy3ka — 251 dac,

camocTosATeNbHas paboTa cTynenta — 126 gac.



2. CTPYKTYPA M COIEPXKAHUE YUYEBHOU JUCIIUTLIVHBI

2.1. O0bem yueOHOI TUCHUIIMHBI U BHAbI y4e0HOH padoThl

Bua yueOHoi1 padoThl O0beM yacoB

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 377
O0si3aTesibHast ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 251

B TOM YHCJIE:

MPAKTUYECKUE 3aHATHUS 23
CamocrosiTesibHasi paboTa 00y4aroierocsi (Bcero) 126

B TOM YHCJIE:

BHEAYJIUTOPHAs CAaMOCTOSITEIbHAsE padoTa 126
VHUBUyAJIbHBIE TBOPUYECKHE 3aaHUS

[IpomexxyTouHas arrectanus B popme quddepeHnpoBaHHOTO 3a4eTa




2.2. TemaTnyeckuii IJIAH U coJepkaHne yueOHoH nucuunanubl «EcTecTBO3HAHME»

HaunmenoBanue
pa3/iesioB U TeEM

Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHbie U NPAKTHYECKHEe PA00THI, CAMOCTOATEIbHAS
padora o0y4aromerocsi

Oo0Lem
4acoB

YpoBenb
OCBOEHHS

BHNOJIOI'us

1 cemecTp

Benenue

Coaep:xaHue y4eOHOro MaTepuaJia

OOBeKT M3ydyeHHs] OMOJIOTMU — KHMBas npupopa. IIpu3HaKu >KUBBIX OpraHuU3MOB. MHOTOOOpa3mue
JKUBBIX OPTaHH3MOB.

VYpoBHEBas OpraHu3anys >KMBOW IPHUPOABI W 3BOJIOLMA. MeTonbl IO3HAHMS KUBOM IPUPOIBL.
OO6mre 3aKOHOMEPHOCTH OHOJIOTHH.

[Tpenmet m3yueHus: obodmaromero Kypca «buonorusy, nenu u 3agadu Kypca. M3ydeHne oCHOBHBIX
3aKOHOMEPHOCTEH BO3HHMKHOBEHHUS, Pa3BUTHUSI U CYIIECTBOBAaHHUS J>KM3HM Ha 3eMiie U COBPEMEHHOW ee
OpraHH3aIHH.

Ponp Ouonorun B GOpPMUPOBAHUM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa H B
MIPAKTUIECKON JIeATSIBHOCTH Jiroiei. CoOIoICHHEe MPaBWII TIOBEICHUST B TIPUPOJIE, OEPEIKHOE OTHOIICHUE K
OMOJIOTMYECKIM 00BEKTaM (PaCTCHUSM U KUBOTHBIM M HX COOOIIECTBAM) U UX OXPaHa.

PA3JIEJI 1.
YueHnue 0 KjaeTkKe

Conep:xaHue y4eOHOro MaTepuaJia

XuMHnuyeckasi opranuzanus Kierku. Knerka — simeMeHTapHas )KUBas CUCTEMa U OCHOBHAsI CTPYKTYpPHO-
(yHKIIMOHATbHAS €IMHHULIA BCEX KUBBIX opraHu3mMoB. KpaTkas uctopust u3yuyeHus KIeTKU.

Xumuueckas opraHuzanus KieTkd. OpraHM4ecKMe W HEOPraHWYECKHUE BEIIeCTBAa KJIETKU M KUBBIX
opranu3MoB. benku, yrieBoibl, JIUIHIbI, HYKJIEHHOBBIE KHCIOTBI U UX POJIb B KIIETKE.

Crpoenne u d¢yHknuu kiaerku. I[IpokapuoTmdyeckue M JYKapUOTHYECKME KIETKH. Bupychl Kak
HekJIeToyHast (opma KU3HM M HMX 3HadeHue. bopnba ¢ BupycHbiMu 3aboneBanusmu (CIIMJ u np.)
[Mutoruasma u kiaetouyHas MemOpaHa. OpraHouzabl kieTkd. OOMeH BeIIeCTB U NpeBpallleHHe SHEPrHH B
kietke. [lnactuyeckuii u sHEpreTHYecKuii o0OMeH.

Crtpoenune u ¢pyukmuu xpomocom. JJHK — nHocutens HacnenacrBenHoit undopmanuu. Pemnmukanus JTHK.
I'en. 'enetnueckuii koxn. buocunres Oenka.

Ku3HeHnblii wnuka kiaerkn. Kietku u  ux pa3HooOpasue B MHOTOKJIETOYHOM  OpraHU3ME.
Juddepennnpoka kierok. Knerounas reopust crpoenust oprauu3smon. Mutos. Llutokunes.
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IIpakTnyeckoe 3ansitne Ne 1 HabGnroneHue Ki1eToK pacTeHUH U )KUBOTHBIX MOJ] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpernaparax, ux ornucaHue.

HpaRanecxoe 3aHsTue Ne 2 HpI/IFOTOBHCHI/Ie 1 OITMCAaHUC MUKPONIPCTIAPATOB KJICTOK paCTCHHﬁ.

IIpakTuyeckoe 3anaTue Ne 3 CpaBHEHHE CTPOCHHSI KJIETOK PACTEHUH W IKUBOTHBIX IO TOTOBBIM
MUKpOIIpenaparam.




CamocrositesbHas padoraNel:
1. Pemenue 3a1a4 1Mo MOJICKYJISIPHON OMOJIOTHN
2. 3anoJHUTH TaOIHIIBI TIO TEMaM:

COBpeMeHHHe MCTOABI NCCIICAOBAHUA KICTKHN»

3. «XuMHUYECKHE IJIEMEHTHI KIETKN»; « BUTaMUHBI».
Hanucanue moxmana wim pedepara, co3mpanue npeseHtanuu «Vctopus W pa3BUTHE 3HAHUW O KIETKE», «

Oo6yuaronmiicsi_10/xeH 3HATH/IOHUMATD:
1. OcHoOBHBIE 10JIOKEHUS KIIETOUYHOM Teopuun
2. OcoOEHHOCTH CTPOCHHMS M MPOIECCOB KU3HEAEATCILHOCTH KJIETOK,
UX MPAKTUYECKYIO 3HAUUMOCTh
3. OCcoOEHHOCTH CTPOCHHUS U )KU3HEAEATEILHOCTH BUPYCOB

YmMern:
1. IlpuBoauThk npuMepsl, 000CHOBBIBAIOLINE KIIETOUHOE CTPOCHUE )KUBBIX
OpraHu3MOB

2. HaGnromath v OMHUCHIBAThH KJIETKU HA TOTOBBIX MUKPOIIpEnapaTax
3. Ompenensats ponb JJHK kak HOcHTeNs HaciaencTBEHHOM nHpopManu

PaGoraTh ¢ ecTecTBeHHO — Hay4IHOI HH(OpMarneit

PA3JEJI 2 Coaepixanue yueOHOIro MaTepuasa
Opranmsm. Pa3mHoxenne opranuzmoB. Oprannsm — enuHoe 1enoe. MHOrooopasue OpraHu3MoB.
Pasmuoxenne U | Pa3MHOXKEHHE — BayKHEHIIIEe CBOMCTBO JKMBBIX OpraHu3MoB. IlomoBoe u Oecrosoe pasMHoxkeHHe. Meio3.
HHAUBHAYAJIBHOC OO6pazoBaHue MOJIOBBIX KJIETOK M OIJIOJIOTBOPEHHE.
Pa3BuUTHE NuauBuayaibHOe pa3BUTHE OpraHu3mMa. OMOpHOHAIbHBIA d3Tan oOHTOreHe3a. OCHOBHBIE CTaAHH
OpPraHusMoB sMOpuoHanbHOro pasputus. Opranorene3. IlocramOpuonanbHOoe pasBuTtHe. CXOJICTBO 3apOJIbIIICH
MpEeACTaBUTENEH pa3HBIX IPYNI MO3BOHOYHBIX KaK CBUAETENHCTBO MX SBOIIOLUOHHOTO poacTBa. [IpudnHbI
HapyIlIeHUW B Pa3BUTHUU OpraHu3MoOB. MHIMBUIyanbHOE pa3BUTHE ueoBeKa. PenpoayKTHBHOE 310pOBbE.
[TocnencTBust BIUSHUS AJIKOTOJsl, HOIKOTUHA, HAPKOTUYECKUX BELIECTB, 3arpsA3HEHUS] CpPelbl HAa pa3BUTHE
YeJloBeKa.
IIpakTuyeckoe 3anaTHe Ne 4. BoisiBlIeHNE NPU3HAKOB CXO/ICTBA 3aPO/IbIIIECH YEIOBEKa U APYTHX
MJIEKOTTUTAIOIINX KaK JOKa3aTeIbCTBO UX POJICTBA.
CamocrositesibHast padora Ne2:
1. Cucremarnyeckast mpopabOTKa KOHCIIEKTOB 3aHITUN, y4eOHOM JINTEpaTyphl, JOMOJIHUTEIHHON
JIUTEpaTyphl, C UCMOJIH30BAHUEM PEKOMEHIALMN MTPENOo1aBaTelis.
2. Hammcanme pedepata win CocTaBieHHE Tpe3eHTanuu Ha Temy «llociencTBusi BIMSIHUS aIKOTOJIA,
HUKOTHHA, HAPKOTUYECKUX BEILECTB, 3arPs3HEHUSI CPEIbl HA PA3BUTHE YEIIOBEKA.
Ooyuawiuiicsi 10J1:keH 3HATH/IIOHUMATD: YMerh:
1. CylHoCTh MPOLECCOB Pa3MHOKEHUS, OILIIO0TBOPEHUS 1. OOBACHATH POACTBO )KUBBIX OPTaHU3MOB, OTPHUIIATETIFHOE BIUSHUE
2. buonornyueckyroo TEpMUHOIOTHIO B CHMBOJIUKY QJIKOTOJIs, HIKOTHHA, HAPKOTHUYECKUX BEIIECTB HA SMOPHOHAIBHOE U

MOCTAMOPHUOHAIBHOE PA3BUTHE YETIOBEKA

2. CpaBHHMBATh 3apOBIIICH YeIOBEKa U APYTUX KUBOTHBIX

3. Haxonuth nHpopMaIumo o OHOJIOTHIECKUX 00BEKTaX B PA3ITUIHBIX
HCTOYHHKAX




PA3JIEJI 3
OcCHOBBI T€HETHKH
M CeJIeKINU

Coaep:xaHue y4eOHOI0 MaTepuaJia

OcHOBBI YueHUsA 0 HACTCACTBCHHOCTH U U3MCHYUBOCTH. I'enetuka — HayKa O 3aKOHOMCPHOCTAX
HaCJICACTBECHHOCTH W HU3MCHYMBOCTH OPIraHHU3MOB. I. MeH,Z[CJ'IB — OCHOBOIIOJIO’KHHUK T'€HCTUKH.
I'enetnueckas TCPMHUHOJIOTUA HW  CHMBOJIMKA. 3aKOHEI FCHCTUKH, YCTAHOBJICHHBIC I'. Mengenem.
MOHOFI/I6pI/II[H06 u ,I[I/IFI/I6pI/I,I[HOG CKpCIIMBAHUC XpOMOCOMHaH TEOpUs HaCJICACTBCHHOCTH.
BzaumogeiictBue resoB. I'eHeTuka modja. CHGHHCHHOC C IIOJIOM HaCJICIOBAaHUC. 3HaueHUE T'CHETHKH JJIA
CCIICKIMH U MCAOUILIMHEI. HaCJ'ICI[CTBeHHBIC 0ose3Hu YCJIOBEKA, UX IPUYHUHBI U HpO(l)I/IJ'IaKTI/IKa.
33KOHOMepHOCTI/I HU3MCHYMBOCTH. HaCHeI[CTBeHHaH, NN TCHOTHUIINYCCKAsA, N3MCHYHBOCTbD.
MO,I[I/I(bI/IKaHI/IOHHaH, WM HEHaCICACTBECHHAasA, U3BMCHYHNBOCTD. I'enetuka yenoBeka. I'eHeTHKa U MCOUIIMHA.
MaTepHaanble OCHOBBI HACJI€ACTBEHHOCTH U H3MCHYUBOCTH. I'enetuka n OBOJIIOLIMOHHAs TCOPHUA. I'enernka

MO YJISALIAMN.
OcCHOBBI celeKIIMM PaCTeHUi, JKUBOTHBIX M1 MHKPOOPIraHM3MOB. ['€HETHKAa — TEOpPETHUYECKAasi OCHOBA
cesiekuuy. OJOMAallIHUBAaHUE >KMBOTHBIX M BbIpAlllMBaHHE KYJIbTYPHBIX PACTEHUH — HayallbHbIE 3Tallbl

cenekuuu. Yuenue H.M.BaBmiioBa o meHTpax MHOrooOpasusi U MPOUCXOKICHHS KYIbTYPHBIX PACTCHHIA.
OCHOBHBIE METOABI CEJICKIMH: THOPUIN3AIUS M HCKYCCTBEHHBIM OTOOp. OCHOBHBIE JIOCTHIKCHUS
COBPEMEHHOM  CeNeKIMH KYJIbTYPHBIX pACTCHHH, JOMAallHUX JKMBOTHBIX M  MHUKPOOPTaHU3MOB.
buorexHonorus, ee TOCTHKEHUS U TIEPCIIEKTUBBI Pa3BUTHS. DTUYECKUE ACTIEKThI HEKOTOPBIX JOCTHKEHUN B
o6uorexnonoruu. KionupoBaHue )KUBOTHBIX (TPOOJIEMbI KIIOHUPOBAHUS YETIOBEKA).
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IIpakTnueckoe 3ansitue Ne 5 CocraBieHue MPOCTEHIIMX CXE€M MOHOTMOPUIHOTO M JUTHOPHUIHOTO
CKPEILNBAHUS.

IIpakTnyeckoe 3ansiTue Ne 6 AHanm3 HeHOTUTNYECKOW N3MEHYUBOCTH

IpakTuyeckoe 3anaTue Ne 7 BpisiBJIeHHE MCTOYHHUKOB MYTAareHOB B OKPY’KaloIIeH cpere (KOCBEHHO) U
OIIEHKA BO3MOKHBIX IMOCIEACTBUMN UX BIUSHUSA HA OPTaHU3M.

CamocrosiTe1bHast padora Ne 3:

2. Cucremarnueckas mpopaboTKa KOHCTICKTOB 3aHITHIA, y4eOHOH JTUTEpaTyphl, JTOTOTHUTEIHLHOM
JIUTEpaTyphl, C UCMOIB30BAHUEM PEKOMEHIALMN TPENOIaBaTelIs.

3. CocrapneHue cxeM MOHOTHOPHIHOTO M TUTHOPHIHOTO CKPEITUBAHUS

Hanucanue pedepara unu cocraBieHue npe3eHTauu Ha TeMmy «[IpuduHBI HACIEACTBEHHBIX M3MEHEHHIA.

HacnencrBeHHBIE OOJIE3HU YETIOBEKAY.

10

O0vyaImmiics 0JKeH 3HATL/IOHUMATD: YMmerh:

1. XpOMOCOMHyIO TCOPHUIO HACJICACTBECHHOCTHU, TCOPUTIO I'CHA 1. OOBsACHATH MPUKIIAAHOC 3HAUCHUC Ba)KHEHUIINX JTOCTHKEHHI B o0actu

2. 3akonsl pacmeruieaus [.MeHes, He3aBHCHMOTO HaclleI0BaHMUS, OMOTEXHOJIOTHHA

CICIVICHHOI'O HACJICAOBAaHU, OMOreHeTUYCCKHI 2. CocTaBIsaTh SJICMCHTAPHBIC CXEMbI CKPCIIHBAHUA
3. HpaBHna JAOMHUHHPOBAHUA, TUIIOTE3Y YHUCTOTHI raMET 3. Hcnonp3oBarh HpI/IO6peTeHHBIe 3HaHHUA B HpaKTHLIeCKOfI JCATCIIBHOCTH




2 cemecTp

PA3JIEJI 4.
IIpoucxoxnenue u
pa3BHUTHE KU3HH
Ha 3emJe.
IBOJIIOIMOHHOE
yuyeHue.

Coaep:xaHue y4eOHOro MaTepuaJia

IIpoucxoxkneHue U HaYaJbHbIe ITANBI PA3BUTHSA KM3HU HA 3emJie. ['MNoTe3bl MPOUCXOKICHUS KUIHU.
N3ydyeHne OCHOBHBIX 3aKOHOMEPHOCTEHl BO3HHMKHOBEHHS, Pa3BUTHS M CYLIECTBOBAHMsS XU3HU Ha 3eMile.
YcnoxHeHre KMBBIX OpraHM3MOB B IIpoliecce SBOMIONMH. MHoOroobpasue >XKMBOrO MHUpa Ha 3emiie U
COBPEMEHHAs €ro OpraHu3ausl.

Hctopusi pa3BuTHsi IBOJIOUMOHHBIX Hael. 3Hauenue pabor K.JIunues, XX.b.Jlamapka B pa3BuTHH
IBOJIIOIIMOHHBIX WACH B Ouosoruu. DBomonmonHoe yuenue Y. Jlapsuna. EctectBeHHBIi oTOOp. Pomnb
SBOJIIOLIMOHHOTO YY€HHUS B (POPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUDA.
Muxkpo3Boaonuss 1 Makpo3soonus. Konuenmnus Bunga, ero kputepuu. [lonmynsimus — cTpyKTypHas
€IMHMIIA BHJA W OHBOMONUH. J[Bkymme cuibl 3Boftouud. CHHTETHYECKas TEOpHs HBOIIOLHU.
Mukpo3BoroIus. CoBpemeHHbIE IIpEICTaBICHUS 0 BUJ1000pa30BaHUU (C.C.YerBepukos,
WN.W.1Imansrayzen). MaxkposBomonus. JlokazatenbctBa 3Bontouuu. CoxpaHeHHE OHOIOTHYECKOTO
MHOro0o0pa3usi Kak OCHOBAa YCTOMYMBOCTH Ouocepsl M TMPOTpecCHBHOTO ee pa3BuTHs. [IpudauHbI
BbIMHUpaHusa BUAOB. OCHOBHBIE HAMpaBlICHHUS HBOJIOLMOHHOTO TMporpecca. buonmornyeckuil mporpecc u
OMOJIOTUYECKHIA perpecc.
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HpaKanecxoe 3aHaTHe Ne 8 Ananus u OLCHKA PA3JIMYHBIX I'MIIOTE3 IIPOHUCXOKACHUA )KU3HU.

IIpakTnyeckoe 3ausaTue Ne 9 [IpucnocoGnenne opraHu3MoB K pa3HbIM cpejiaM OOUTaHus (K BOJHOM,
Ha3€MHO-BO3yILIHOM, TOYBEHHOM

CamocrositesbHast padora Ne 4:

1. Cucremarnyeckas npopabOTKa KOHCIIEKTOB 3aHIATUN, y4eOHOM JINTEpaTyphl, JOMOJIHUTEIHHON
JIUTEPATYypPBI

2. Pedepars! nim npe3eHTaMu Ha BHIOOP 110 TEMaM:

-Teopus sBosmony yenoBeka JlapBrHa: MPOLUIOE U HACTOSIILEE.

-Pa3Butue xxu3Hu Ha 3emie.

-IIponcxosxieHue yenoBeka.

-YenoBeueckue pacsl.

MHorooOpasue coOpTOB pacTeHUI U MOPO]T )KUBOTHBIX, METOJIbI X BbIBE/ICHUS.

O0vyaImmiics 0JKeH 3HATL/IOHUMATD: YMerh:

1. Bkiaja BeIMKHX YYEHHBIX B (JOPMHUPOBAHUE COBPEMEHHOM 1. BBIABIATH NPUUUHBI U (PAKTOPHI SBOJIIOLIUH, H3MEHAEMOCTH BUJIOB
2. OueHuBaTh CYIIHOCTh THITOTE3 MMPOUCXOXKICHHS KI3HH

Crpykrypy Buaa 3. OnuceIBaTh M0 MOP(OIOrHIECKOMY KPUTEPHUIO OCOOEHHOCTH BUI0B
4. BBbIABISTH NPUCTIOCOOJIEHUS OPIaHU3MOB K cpejie 0OUTaHus

€CTECTBEHHO — HAYYHOUM KapTHUHBI MUpa

SARE A

9BOJJOINH

buopasnoobpazue
OCHOBHBIE TIOJIOKEHUS TEOPUH IBOIOLUN
CyIIHOCTb YCIOKHEHHUSI )KUBBIX OpPraHU3MOB Ha 3emiie B IIpoLecce




Conep:xaHue yueOHOro MaTepuaJia 5)
PA3JIEJIS. Antponorenes. DOpomonus npumaroB. COBpPEMEHHBIE THMIOTE3BI O IPOUCXOXKIEHUHM 4YeIOBEKa. 4
Hponcxome}me JlokazaTenbcTBa poAcTBa 4ejIOBeKa ¢ MIICKONUTAIOIMMU )KMBOTHBIMHU. DTaIbl 3BOIIOLIMY YEIIOBEKA.
Y€JI0BEKA. YenoBeueckne pacobl. POJCTBO M €IMHCTBO MPOUCXOXKICHHUS YeIOBeUEeCKUX pac. Kputuka pacusma.
KourpoabsHnas padora
CamocrosiTesibHas padora Ne 5:
3. Cucremaruueckas npopaboTKa KOHCIIEKTOB 3aHATHH, yueOHOU IUTEepaTyphl, TOMOIHUTEIbHOM
JTUTEpaTyphl
4. Pedeparbl mim npe3eHTAIIMd Ha BBIOOD 11O TEMaM:
-Teopus 3BontOLMM YesnoBeKa JapBrHa: MPOILIOE U HACTOSIIIIEE.
-Pa3zBuTHe xu3Hu Ha 3emiie.
-IIponcxoxieHne yenoBeka.
-YenoBeueckue pacsol.
- MHoOTOOOpa3ue COPTOB PacTeHUH U MOPO/T JKUBOTHBIX, METOJIBI X BHIBEICHUSI.
Ooyuawmmiicsi 10J1:keH 3HATH/IIOHUMATh: Ymersb:
1. T'unorte3sl MPOUCXOKACHUS YETIOBEKA 1. Ananu3upoBaTh U OIICHUBATH PA3IUYHBIC TUIIOTE3BI O CYIIHOCTH,
2.  JlokaszarenbCTBa POJICTBA YENIOBEKA C MIIEKOMUTAIOUTIMHU IIPOUCXO0K/ICHUH YEIOBEKA
KUBOTHBIMH. 2. Jloka3pIBaTh POJCTBO KUBBIX OPTaHU3MOB

PA3JIEJI 6.
OCHOBBI YKOJIOTHH

Conep:xanue yueOHOro MaTepuaJa

14

JKOJIOTHSI — HAYKA 0 B3AaHMOOTHOIICHUSIX OPTAaHM3MOB MEK1Y CO00H M OKpY Karomiei

cpenoii. DKonoruueckue GakTopbl, UX 3HAYEHHE B KU3HU OPTaHU3MOB. DKOJIOTHYECKHE cucTeMbl. Buoast
U TPOCTPAHCTBEHHAs CTPYKTypa HSKOCUCTEM. [IMieBble CBs3M, KpYyroBOpPOT BEILECTB W IPEBPALICHHE
SHEPruu B 3KocucTemMax. MeXBUIOBbIE B3aHMMOOTHOUIEHHMS B 3KOCHCTEME: KOHKYPEHLUs, CHUMOHO3,
XHUIIHAYECTBO, Napa3suTusM. lIpuunnHel ycroiiunBocTH M cMeHbl 3kocucteM. Cykneccuu. MckyccTBeHHBIE
COO0IIECTBA — arpO’IKOCUCTEMBIN YPOOIKOCUCTEMBI.

Buocpepa — rnodanbHas 3xocucrema. Yuenue B. W. Bepnanckoro o Ouocdepe. Ponb kuBbIX
opranu3moB B Ouocdepe. buomacca. Kpyropopot BaxkHeHIINX OMOT€HHBIX 3JIEMEHTOB

(Ha mpuMepe yriepoja, a3ora u Jp.) B 6uocdepe.

Buocdepa u uyenoBek. M3menenuss B 6mocdepe. IlocaeacTBust nesTeIbHOCTH YeIOBEKa B OKPYKAroIIei
cpene. BozneiicTBrue Mpon3BOACTBEHHOM JESITEIBHOCTH HAa OKPYKAIOLIYIO Cpely B 00IacTH cBoel Oyymiei
npodeccun. I'mobanbHbIe 9KOJOTHYECKHE TPOOIEMBI U ITYTH UX PELICHUS.

OKOJIorusl Kak TEeOopeTHYecKass OCHOBAa pAalMOHAJIBHOIO IPUPOAOIOIB30BAHMS W OXPAaHbl IPUPOJBI.
Hoocdepa. IlpaBuna moBeaeHus JtOA€H B OKPYXKAIOIIEH NpUPOAHON cpene. bepexHoe OTHOIIEHHE K
OMOJIOTHYECKUM 00BEKTaM (PAaCTEHUSIM M KHBOTHBIM M UX COOOIIECTBAM)U MX OXpaHa.

IMpakTunyeckoe 3ansaTume Ne 10 Onucanuwe aHTPONMOTEHHBIX HM3MEHCHHH B ECTCCTBCHHBIX IPHUPOIHBIX
nanamadTax CBOei MECTHOCTH.




CamocrosiTesbHast padora Ne 6: 5

1. Cucremarnueckas mpopabOTKa KOHCIIEKTOB 3aHATUH, y4eOHOM TUTEpaTyphl, TOTOJIHUTEIHLHON
JTUTEPATYPHI

2. Jloxyiam uiam cooOIIeHHE Ha BBIOOD 10 TeMaM:

I'moGanbHbie M13MEHEHUs B Onocdepe moJ1 BIUSHUEM AeSITEIbHOCTH YeIOBEKa.

[Ipobneme ycTounuBOTrO pa3BuTHsi Onochepsl.

CocraBieHue oT4era 00 SKCKYpCHHU: B3aUMOCBSI3H B IPUPOIHBIX IKOCUCTEMAX (JIeC, JIYT, BOJJOEM)

Ooyyarommiicsi 10/:keH 3HATH/IIOHUMATD: YMmeThb:

1. OcnoBusle nonoxenus yuenust B.1. Bepunazackoro o 6uochepe 1. OOBACHATH YCTONYUBOCTH, PA3BUTHE U CMEHBI SKOCHUCTEM

2. KpyroBoport BeIIeCcTB U MPEBPALICHUE SHEPTUHU B IKOCUCTEMAX U 2. Pemarp 3KOJIOTUYECKHUE 33/1a41

ouocpepe 3. CocraBnsTh CXEMBI IEPEHOCA BELIECTB U IIepelaul SHEPTHH B
3. TI'moGaybHBIE YKOOTHYECKUE MPOOIEMBI HKOCHUCTEMAX
4. CTpyKTypy 2KOCHUCTEMBI 4. BBIABIATH QHTPONOT€HHBIE U3MEHEHUS B IKOCUCTEMAX CBOEH
MECTHOCTH

PA3JAEJ 7. Coaep:xanue yueOHOro MaTepuaJia 2
BUOHUKA

Buonnka Kak oOJAHO W3 HanpaBjeHWid OWMOJOrHM MW KHOepHeTHKH. PaccMoTpeHue OHOHUKOM
ocobenHocTelt MOPGHODU3NOTOTUUECKOW OpraHU3allud >KUBBIX OPraHU3MOB M WX HCIIOJNB30BAHUS IS
CO3/IaHUS COBEPIIECHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB MO aHAJIOTUU C KUBBIMH cucTeMaMu. [IpuHIUIBI
U TpUMEpPbl HCMHOJIb30BAaHUS B XO3AWCTBEHHOW [EATENBHOCTH JIOAEH MOPPO(PYHKIHMOHAIBHBIX YepT
OpraHu3aliy PACTEHUI U )KUBOTHBIX.

Oo0vyuamommiicss 10/:xkeH 3HATH/IOHUMATD: YMmerTh:
1. Mopdoduznonornueckyro opraHu3almo >KUBbIX OpraHU3MOB 1. Omnpenensarts ncnosib30BaHne Mophopu3N0IOrHIECKYIO
2. [TpuHIMIIBI UCTIOTH30BAHUS B XO3IWCTBEHHOM EATEILHOCTH JIOAEH OpTaHH3aINIO0 )KUBBIX OPTaHU3MOB I CO3JaHUsI COBEPIIEHHBIX
MOPp(})ODYHKITMOHATEHBIX YePT OPraHU3alUN PACTEHUH U )KHBOTHBIX. TEXHHYECKUX CUCTEM
2. Haxoauts nadopmaimio o 6M0I0rndeckux 00bheKTax
JuddepenunpoBanHnblii 3a4€T. 1

Bcero: 111




HanmeHoBaHue Copaepxxanue yueOHOro MaTepuaJa, 1adopaTtopHble padoThI U MPAKTHYECKHE 3aHATHS, O0bem Yposenn
pa3/iesioB H TeM CAMOCTOsITe/IbHAsi padoTa CTY1eHTOB 4acoB OCBOCHM

XUMUA

1 cemecTp

Coaep:xaHue y4eOHOIro MaTepuaJia

BBenenue

Xumuaeckas KapTHUHa MHUpPa KaK COCTaBHasd 4aCTb CCTCCTBGHHO-HaquOﬁ KapTUHbI MHPA.

HAINpaBJIEHUE PA3BUTHS HAYKU U NMPOU3BOACTBA B Poccuiickon Denepannn.»

Ponb xumMuM B )K1M3HU COBPEMEHHOTO OOIIECTBA. 2 2
[TpumeHeHne TOCTHXKEHHUI COBPEMEHHOW XUMHH B TyMaHUTapHOU cepe AesTeTbHOCTH
o01ecTna.
CamocrosiTesibHast padora Nel:
1. Hammcanme poknama wim  pedepara «HaHOTeXHONOTMS Kak IMPHOPUTETHOE 1

OOyuyaommiics 10/1:KeH 3HATh:
1. CnocoOsbl CylIecTBOBaHHS XUMHUYECKUX 2JIEMEHTOB
2. XapaKTepHCTHUKY arperaTHOr0 COCTOSTHUS BEIIECTBA;
3. Paznmuums MexIy cMeCSIMH U XHMHUYECKUMH COCTUHEHUSMHU.
4. OcHOBHBIE THUNBl XHUMHUYECKHX  peakiuil  (coeluHEeHus,
pasnioKeHus1, 3aMeIleHus, 0OMEHa);
5. 3aKOHOMEpPHOCTH  HM3MEHEHHS  CKOPOCTHM  peakuuid  oT
TEeMIIepaTyphl, TABJICHUS U KOHIICHTPAIIMH BEIIECTBA.
[Tpunnun Jle [larense.
7. CnocoObl TONYYeHHS] META/NIOB BOCCTAHOBJIEHHUEM, OKCHJIOB
,TUIPOKCUIOB U COJIEH;
8. XapaxkrepHble GpU3NIECKHEC U XUMUICCKHE CBOMCTBA BAKHEHIIINX
MpeACTaBUTENEH KaXa0ro Kiacca
9. TlpuHIMOBI W TpaBHIA COCTABJICHHS YPAaBHCHHHA XHUMHYCCKHX
peakuui.

o

O0vuyammiicyd T0JKEeH YMETh:

1.
2.
3.

o s

~

CocTaBisTh MEKTPOHHYIO (pOpMyiTy aToMa

Haxoaute NpoLeHTHYIO M MOJISIPHYIO KOHIICHTPALUIO PACTBOPOB;
OnpenensiTb  TUN XUMUYECKOW peakuuu M0  (PU3NUECKUM
XapaKTEPUCTHKAM BELIECTBA.

OHpCI[CJ'I?ITI) THII XUMHAYECKOM pPCaKknum;

PaccTaBnsaTh CTENEHM OKHMCICHHUS U ONPEAETATh HJIEMEHT
OKHCITUTENTh U BOCCTAHOBUTEIIB;

IToka3pIBaTh HampaBieHHWE CMEIIEHUS XMMUYECKOI'O PaBHOBECHS
[IpU OIIPEAEIEHHBIX YCIOBUSIX.

CoctaBaiTh HOpMYJIbI CIIOKHBIX BEILECTB;

Pemiate 3agaun Ha HaxOXJIEHWE MAcChl, 00BEMA U MTPAKTUUECKOTO
BBIX0/1a BEILIECTBA;

Ha3piBath 0OMacTH NpUMEHEHHs BEMIECTB KaXJIOTO Kiacca B
HapOJIHOM XO3SHCTBE.

O01as M HeOpraHu4vecKasi XuMus

Conep:xanue yueOHOro MaTepuaJia

[Ipenmer xumuu. BemectBo. AtoM. Monekyna. XuUMHUECKUH 3JI€MEHT U (OPMBI €ro 4 2
1. OCHOBHBIE cymectBoBaHus. [IpocThie U cioXkHBIE BellecTBA. AJUIOTPONHS U €€ IPUUUHBI.
MOHATHUA U 3aKOHBI CamocrosiTesibHast padora Ne2:
XUMUH 1. Cucremarmueckas npopabOTKa KOHCIIEKTOB 3aHATHI, y4eOHOH JuTeparypsl,
JOTIOJTHUTEBHOU JUTEPATYPBIL, c HCITOJIb30BAaHUEM pEKOMEeHJanuin 3
IIPENOAABaTEII.

2. Pemenue 3amau




2. llepuoanueckuii
3aKOH

u [lepunoanyeckas
cHUCTeMa XUMHUYECKUX
3jiemenToB /1. U.
MenneiaeeBa

Coaep:xaHue y4eOHOI0 MaTepuaJia

OtkpeiTue Ilepuonndeckoro 3akoHa. llepuoanueckas cucremMa XHUMHUYECKHX HJIEMEHTOB
J.1.MenneneeBa kak rpaduueckoe otodpakenue [lepuonnueckoro 3akona. [lepuoamueckuii
3aKOH M CHCTeMa B CBETE€ YYEHHUS O CTPOCHMHM aToMa. 3aKOHOMEPHOCTH W3MEHEHUS
AIIEKTPOHHBIX 000JI0UYEK aTOMOB 1 XUMHUECKUX CBOMCTB 00pa3yeMbIX 3JIEMEHTaMH MPOCTHIX H
CJIOHBIX BEILIECTB.

3nauenue [lepmomnueckoro 3axkoHa u [lepmonnyeckol CUCTEMBI XUMUYECKUX 3JIEMEHTOB
JI.V1.MenneneeBa 1 pa3BUTUSI HAYKU U MOHUMAaHUS XMMHUYECKON KapTUHbBI MUpA.

CamocrtosiTeibHas padora Ne3:
1. CocraBneHue 3JeKTPOHHBIX U 3IeKTporpaduyeckux Gpopmys atomos X.O

3. Ctpoenue
BellecTBa

Conep:xanue yueOHOro MaTepuaJia

IIpupona xumuueckon cBs3u. KoBaneHTHas CBs3b: HENoJsApHas WU noJisipHas. MloHHas CBs3b.
Karnonsl u aHuoHbl. Meraumueckas cBA3b. Boxopoanas cBsa3b.  B3aumocssss
KPUCTAJUIMYECKUX PEHIETOK BEMIECTB C PA3JIMYHBIMUA TUIIAMH XUMHUYECKON CBSI3U.

CamocrosiTenbHast padora Ned:
1. BrinonHeHue ynpaxxHeHUH

4. Bona. PacTBopbl

Coaep:xanue yueOHOTr0o MaTepHaJia

Bona B mpupoje, ObITy, TEXHUKE U Ha Mpou3BoAcTBE. DU3MUECKUE U XUMHUECKUE CBOMCTBA
BOJIbI. 3arps3HUTEIH BOJIbI U CLIOCOOBI OUUCTKU. JKecTkast BoJa U ee yMsTr4eHHe.

OnpecHeHne BOABI. ArperaTHble COCTOSIHUSI BOJABI M €€ IEPEXOJbl U3 OAHOIO arperaTHOro
COCTOSIHUSA B JIpYroe€.

PacTBOpeHune TBepAbIX BEIIECTB U Ta30B. 3aBUCMMOCTb PAaCTBOPUMOCTH TBEPJBIX BELIECTB U
ra3oB OT TeMmmepaTypbl. MaccoBas a0y BeIeCTBA B pPacTBOpPe Kak CIIOCOO BBIPa)KEHUS
cocTaBa pacTBoOpa.

CamocrositeibHas padora NeS:
1. Hamucanue poxmama win pedepara «PacTBopbl BOKpYr Hacy, «YcTpaHeHue
JKECTKOCTH BOJIbI HAa IPOMBILUIEHHBIX MPEATPUATUSIX).
2. Pemenne 3amau

5. XumMnueckue
peakuuun

Coaep:xanue yueOHOro MaTepHaJia

[lonsiTne 0 xMmuueckoW peakuuu. Tumbsl XUMHUECKMX peakuuid. CKOpOCTh peaknuu |
(bakTOpHl, OT KOTOPBIX OHA 3aBUCUT. TermoBoi 3pPeKT XuMUIecKoi peakiiui. XuMHIECKOe
PaBHOBECHE U CIIOCOOBI €r0 CMEILEHHS.

IIpakTyeckoe 3ansaTne Nel

3aBUCHUMOCTh CKOPOCTHM XHUMHYECKOW peaklHMyd OT pa3iNyuHbIX (PaKkTOpoB (TemrepaTyphl,
KOHIIEHTPALlMH BELIECTB, ACHCTBHS KaTaau3aTopoB).

CamocrosiTeibHas padora Ne6:
1. Pemenue 3amau




2. Hamucanue XMMUYECKMX YpaBHEHHH B MOJICKYJISIPHOW W MOHHBIX (popMax.

6. Knaccuduxanus
HEOpraHuYecKuX
COeIMHEHUH U uX

CBOMCTBA

Conep:xanue yueOHOIro MaTepuasia

Okcuapl, KHCIOTHI, OCHOBaHHUS, COJIM. XHMHMUYECKHE CBOWCTBA OCHOBHBIX KJIaccOB
HEOPraHMYECKUX COCIMHEHUN B CBETE TEOPUHU DIEKTPOIUTHYECKOM quccouunanuu. [lonstue o
ruaponanse coieil. Cpena BOJIHBIX PpacTBOPOB COJIEH: KHUCHAs, HEUTpalbHas, IIEJIOYHasl.
Bonopoansiit nokazarens pH pactsopa.

IIpakTHyecKue 3aHATHA:

No2 Peakiiuu oOMeHa B BOJHBIX PACTBOPAX 3JIEKTPOJIUTOB.

Ne3 Onpenenenne pH pacTBopa coseit.

CamocrosiTesbHast padora Ne7:
1. BrinonHeHue ynpaxHEHUM 110 XUMUYECKUM CBOWCTBAM KJIaCCOB HEOPIaHMUYECKUX
COE€IMHEHUN
2. Hamumcanue ypaBHEHUH rUApOIIN3a COJICH

7. MeTtaJiibl 1
HEMETAJJIbI.

Coaep:xanue yueOHOro MaTepuaJia

Metanabl. OOume ¢u3nyeckue W XUMHUYECKHE CBOICTBa MeETaioB, OOYCJIOBJIEHHBIE
CTPOCHHEM aTOMOB M KPHUCTAJUIOB U IIOJIO)KEHUEM METAJIOB B JJIEKTPOXUMUYECKOM PSAY
HanpspkeHni. O6mmue cnocoOb! nomydeHus: MmetamioB. CIijiaBsl: 4epHble U 1IBeTHbIE. Koppo3us
METAJIJIOB U CIIOCOOBI 3alIUTHI OT HEe.

Hemertasibl. O011as XapakTepUCTHKA ITIaBHBIX MOJATPYI HEMETAJIOB Ha IPUMeEpe
rajioreHoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIIJIOB.

Baxneimne COEIMHEHHs METAUIOB M HEMETAUIOB B IPUPOJAE U XO3AWCTBEHHOU
JEATEIIBHOCTH YEJIOBEKA. 3allluTa OKPY)KAIOIIEW Cpelabl OT 3arps3HEHUs] TKEIbIMU
METaJUIAMH, COEJUHEHUSMH a30Ta, CEPBI, YIIEPOaa.

IIpakTH4eckne 3aHATHA

Ne§ BriTecHeHue xja0pom Opoma u o/1a U3 paCTBOPOB UX COJICH.

Ne4 BzanMopelicTBHE METAJIOB C paCTBOPaMH KUCIIOT U COJIEH.

CamocrosiTeibHas padora Ne§:
1. Hanwucanue noknana unu pedeparta, cozganue npesentanun «3arpsasHenue PK comxsimu
METAJIJIOB »
2. BrImomHeHHe yrpaXHEHHH Ha OKHCIUTEIHHO — BOCCTAHOBUTENBHBIE CBOWCTBA
METAJIJIOB ¥ HEMETAJIJIOB.
3. Pemenue 3amau




KonTposbHnasi padora 1
2 cemecTp
OOyyarommuiics 10/17KeH 3HATD: OOyyarommiics 10JKeH YMeThb:
1. Posap oprannueckoil XMuMuu B COBPEMEHHOM MUDE. 1. IlpoBoauts OIIBITHI, JIOKa3bIBAIOIINE 3JIEMEHTapHbIN
2. Yetslpe nonoxxenus Teopun A.M.bytiiepona; Ka4eCTBEHHBIN COCTaB OPraHMYECKUX BEIIECTB;
3. CyuHoCTb SBJICHHS U30MEPUHU U TOMOJIOTHH; 2. OrnuuaTh 1O XapaKTePHBIM CBOWMCTBAM OpPraHUYECKHE W
4. Tunsl yriaepoaHbIX CKENETOB; HEOPraHUYeCKHe BEIIeCTBa
5. Tumsl ruOpugu3ayu aToMa yriaeposa. 3. CocraBnaTh pa3MTUYHbIC THITHI YTICPOTHBIX LIEMOYCK;
6. MonekynspHbie, CTPYKTypHble (HOpPMYJbI, Ha3BaHUS U H30MEpPHI 4. OmpenensiTh 1O CTPYKTypHOH ¢opMysie BellecTBa  €ro
HanOoyee  B@XHBIX  MPEJICTaBHTENEH  KaXKAOro  Kiacca IIPUHAJUJIEKHOCTD K OIpe/IeIEHHOMY KJIaccy;
OpraHUYeCKUX BEUIECTB 5. CocTaBnaTh CTPYKTYpHBIE (OPMYIIBI IPOCTEHIINX U30MEPOB
7. OO6nacTu NPUMEHEHUS 3TUX BELIECTB NPUMEHUTENIBHO K CBOEH 6. CocraBnaTh ypaBHEHHs pPEAKUWH MOJTYYCHHUS MPEIIIOKESHHOTO
npodeccuu; BEILECTBA 10 LEMOYKE NPEBPALLECHUN;
8. XapakTepuCcTMKy W  OCHOBHBIE  OOJIACTH  TPUMEHEHHS 7. Pemarp 3aauM Ha MPAaKTUYECKUN BBIXOJ IPOAYKTA PEAKIIUH OT
He(TENPOAYKTOB, MIPOAYKTOB KOKCOBaHUs yrisi U (paKIMOHHOM TEOPETHYECKU BO3MOMKHOIO;
nepepadoTKU MOMYTHOTO HE(PTIHOTO Ta3a. 8. C  moMOmBI  XapakTepHBIX  pEaKIWid  pacro3HaBaTh
9. CnocoObl MONMy4YeHHs, XUMHUYECKHE CBOWCTBA U OHOJOTHYECKOE MpeJIOKEHHbIE  PAacTBOPbI WM  OOpa3lbl  OPraHUYECKUX
3HaYEHUE AMUHOB U aMUHOKHCJIOT. BELIECTB.
10. OcHoBbl Oe30macHOro OOpalleHusl C JeKapcTBaMH, MPOJYKTaMHU 9. OpueHTHPOBaThCS B YCIOBHBIX OOO3HAYEHMAX HaA ITUKETKaX
OBITOBOM XMMMHU U MUILEBBIMH MPOTYKTaMHU. TOBapOB OBITOBOW XUMHH;
10. IToka3piBaTh pojb OTAEIBHBIX XUMHUECKUX IPOU3BOJICTB B
3arpsiI3HEHUH OKPY’KaIoLEel Cpebl.

Oprannyeckass XuMus

Coaep:xanue yueOHOro MaTepHaJia
8.0cHoBHbIe monsitusi | [loHsATHe m3omepuu. Bunbl mzomepuu: CTpyKTypHas (YIJIEpOJHOIO CKEJeTa, IMOJIOKEHHS 5
OpPraHu4YecKo XUMUM | KPaTHOW CBSI3U WIM (YHKUMOHAJIBHON TPYIIbI), MPOCTpaHCTBEHHas. MHoroobpasue
U TeOpHsl CTPOEHMSA OpPraHUYeCKUX COeIMHEHUH.
OpraHuYecKux CamocrosiTeibHas padora Ne9:
coeUHEeHHIA. 1. CocraBnenue mapo — CTepKHEBBIX MOJIENEl YIIIeBOIOPOJIOB. 2
2. «lcropust BOSHUKHOBEHUS M Pa3BUTHS OPTaHUIECKON XUMHM.
Coaep:xanue yueOHOro MaTepHaJia
9. VI1eBOIOPOIbI H HX VYrnesogoponsl. [IpenensHbie u HEMPE/eNbHbIE YIIEBONOPOBL. CrtpoeHue yrieBoJopo/IoB,
HIpHpOHbIE XapakTepHble XWMHYECKHE CBOMCTBa YyrieBoaopoaoB. llpeacraBuTenu yrieBoaopoaoB: 6 2
HCTOTHIKH MeTaH, STUJIEH, alleTuiieH, OeH3oi. [IpuMeHenune yriieBogopo10B B OPraHUYECKOM CHHTE3E.
Peakuus nomumepusaunu. Hedh, ra3, KaMeHHBIH yroib — MPUPOIHBIE HCTOUHUKH
YTJI€BOAOPOIOB.



http://notrit.ru/
http://apteka-ifk.ru/

CamocrositeibHas padora Nel0:

1. Hanwucanue ypaBHEHUIN T€HETUYECKON CBSA3H YIII€BOJAOPOIOB. 3
2. Cosznanue npesentauu «cTounnku yrieBooponoB B KpeiMy»
Coaep:xanue yueOHOT0 MaTepHaJia
CnupTbl, KapOOHOBBIE KHCIOTHI U CJOXHBIE S(QHUPBI: HUX CTPOECHHE U XapaKTepHBIC
XAMHYECKHE CBOMCTBA. [IpeacTaBuTeny KUCIOPOACOAECPKAIUX OPTAHUYECKUX COCTUHEHUI:
METHUJIOBBIM M 3TWJIOBBIN CHUPTHI, MIMIEPUH, YKCYCHAsl KUCJIOTa. Mplla Kak COJIM BBICIIMX
KapOOHOBBIX KHUCJIOT. JKUpBI Kak CIOXHBIE J(QUpPHL. YTJIEBOIBL: TIIOKO3a, Kpaxmal, 8
LEJUTI0JI03A.
IIpakTuyeckoe 3ansiTue Ne6
10.Kucaopoacoaep:kam | XMMHUECKHE CBOMCTBA YKCYCHOU KUCJIOTHI: B3aUMOJICHCTBHE C MHIUKATOPAMU, METalIaMH
e OpraHuvecKue (Mg), ¢ ocaoBarussmu (Cu(OH)2) u ocroBHbIME okcuaamu (CuO).
petecrsa CamocrositesbHas padora Nell:
1. Hamucanue noxnana wim pedepara, CO3IaHUE MPE3CHTALNN « YTJIEBOJBI U UX POJIb
B JKUBOW mnpupoae», <« Kupbl Kak NPOAYKT NUTAHUS U XUMHUYECKOE CBHIPHEM,
«HexBaTka MmpoIOBOJLCTBUS KaK IIOOalbHAs MPOOJIeMa 4YeloBEeYECTBA U IMYTH €€ 3
pemieHus», «CpeacTBa TMTHEHbl HA OCHOBE KUCIOPOACOAEPKALIUX OPTaHMYECKUX
coeMHEeHU I, «CHHTETUYECKHE MOIOIIIHNE CPEACTBA: JOCTOMHCTBA U HETOCTATKM»
2. Pemienue nenouek npeBpaiieHuil.
3. T'enernueckas CBSI3b MKy KJIACCAMH OPTaHUYECKUX COCITMHEHUIN
Coaep:xanue yueO0HOro MaTepHaJia 10

11. A3oTcoaepxammue
OpraHuyecKue
COCJUHEeHHSI.
IHonumepsbl.

AMUHBI, aMHHOKHUCIOTHI, Oenku. CrpoeHue u Ouonorudeckas (QyHKIUS OEIKOB.
XUMHUYECKUE CBOMCTBA OEIKOB.

['eHeTnyeckas CBsI3b MEXAY KJlacCaMy OpPraHUYECKUX COETUHEHUH.

[TonsTHe o ruiactMaccax. TepMOIUIACTUYHBIE U TEPMOPEAKTHBHBIE MONKUMEpPbL. OTAEIbHbIE
MPEJICTAaBUTENIN CUHTETUYECKUX M MCKYCCTBEHHBIX MOJUMEPOB: (eHOI0(POpMalIbIETUIHbIE
CMOJIbI, TOJIMBUHUIXJIOPHUL, TE(IIOH, LETTYIOU.

[ToHATHE O XWMHUYECKHX BOJIOKHax. HaTypanbHble, CHHTETHYECKHE W WCKYCCTBEHHBIC
BOJIOKHA. OT/eNbHbIE MPEJCTaBUTENIN XMMUYECKUX BOJOKOH: alleTaTHOE (TpualeTaTHBIN
IIeJIK) U BUCKO3HOE BOJIOKHA, BUHWJIXJIOPUJHBIE (XJIOPWH), MOJIMHUTPHIbHBIE (HUTPOH),
NOJMaMUIHbIE (KallpOH, HAllJIOH), Mo GUpHBIE (JJaBCaH).

IIpakTunyeckue 3aHATHS

Ne7 O6patumas u HeoOpaTuMasi IeHaTypalus OeIKoB.

Ne8 O3HakOMIIEHHE ¢ CHHTETUYECKUMHU M HCKYCCTBEHHBIMH ITOJIMMEPaMH.

N9 Onpenenenuie pa3InyHbIX BUAOB XUMHUYECKHUX BOJIOKOH.

CamocrositesbHass padora Nel2:
1. Hammcanue noxnana unm pedepara, co3manue npeseHtanuu «Jledumur Oenka B




OUIIEBBIX  TPOJIYKTax M €ro  IpeoJNoJiecHHe B  paMKax  IJo0aibHOU
IPOIOBOJILCTBEHHOM ITPOrPaMMBI».

2. Co3maHue KOJUIEKIIUU BOJIOKOH.

3. 3amonnenue Tabdaui « CpaBHUTEIbHAS XapaKTEPUCTHKA BOJOKOHY, «CpaBHUTEIbHAS
XapaKTEPUCTHKA ITOJIUMEPOBY

3
ConeprxaHue y4eOHOro MaTepuasa
XUMUS M OpraHu3M 4eJIOBeKa. XHUMHUYECKUE DJIEMEHTHl B OPraHU3ME YEJIOBEKA.
Opranuyeckne ©u Heopranuyeckue BemiecTBa. (OCHOBHBIE JKU3HEHHO HEOOXOIUMBIE
COCIIMHEHUS: OCJIKHM, YTJICBOJBI, JKHPBI, BHTAMUHBEI. YTJICBOJAbI — TJABHBIM HCTOYHHK
SHepruu opraHusMma. Ponb kUpoB B opraHu3zMe. XOJIECTEPUH M €ro pojb B 370POBHE 7
4yelloBeka. MuHepalbHBIC BEMIECTBA B MPOJIYKTaX THMTAHUSA, IHIICBBIC JTOOABKHU.
COanancupoBaHHOE MMUTAHUE.
12. X¥MHUA ¥ )KU3Hb

Xumus B ObITy. Boma. KauecTBo Bojpl. Moromue u uuctsmume cpencrsa. [IpaBuna
0e30macHOi paboThI CO CpeICTBAMH OBITOBOM XUMHUH.
CamocrositesibHast padora Nel3:
1. Hamucanme goxmama wunum  pedepara, co3maHue mnpeseHtauuun  «HexBaTka

MIPOJIOBOJILCTBUS KaK III00ampHas MpobJieMa YeI0BeYeCTBA U ITYTH €€ 2
pemeHus», «CHHTETHYECKHUE MOIOIIHNE CPEJICTBA: JOCTOMHCTBA U HEJOCTATKU
JuddepenuripoBaHHbIN 3a4eT. 1
Bcero: 107




duszuka

Benenue

Coaep:xaHue y4eOHOI0 MaTepuaJia

®usnka — HayKa o npupone. EcTecTBEHHO-Hay4HbI METOJ MO3HAHUS €r0 BO3MOKHOCTH U TPaHULIbI
NPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUs B IPOIIECCE MO3HAHUS MPUPOoabl. MojenupoBaHue (U3NIECKUX

SIBJICHUH | IIPpOLECCOB. EcrecTtBenHOo — HaydHas KapThHa MHpa U €€ Ba)KHEHIIIHE COCTaBJIAOIIHUCE. 3 1

EnnHCTBO 3aKOHOB HpUPOABI M cocTaB BemiecTBa BO BcenenHoil. OTKpBITHS B (HU3MKE — OCHOBA
Iporpecca B TEXHUKE U TEXHOJIOTUU IIPOU3BOJCTBA.

MexaHuka
Oovyamommiicss 10J:KeH 3HATH/IOHMMATD: YMerh:
® OCHOBHEIC ITOHATHS MEXaHHUKHU; ® [IPUBOIUTH IPUMEPHI, MOKA3BIBAIOIINE MPAKTHYECKOE UCIIOIb30BAHKNE 3aKOHOB
® CMBICH (PU3UYECKHUX BEIUYUH: ITyTh, CKOPOCTh, YCKOPEHHUE, MEXaHHKH;
Macca, cujia, UMITyJIbC, pabdoTa, MeXaHU4ecKasi SHEeprusl. e (opmynupoBaTh OCHOBHBIC MTOHSATHS MEXAHUKH;
® 3HATh 3aKOHBbI JMHAMHWKH, 3aKOH BCGMI/IpHOFO TATOTCHUA, L] HpCIICTaBJISITI) 3aKOHOMepHOCTI/I B MCXAaHHUKE: Bep6aJII)H0, AHAJIMTHYCCKU,

3aKOH CJIOXKCHUA CKOpOCTefI, 3aKOH COXpaHCHUA

HUMITYJIbCA, 3dKOH COXpaHCHUA MEXaHU4YeCKOM OHCPIrun °

IMOHMUMAThb NPUHIUIT OTHOCUTCIIbHOCTHU

rpaduyecky;

YMETh MPAKTUUYECKU IPUMEHSTh: YUTATh U CTPOUTH I'papuKH, H300pakaTh,
CKJIa/IbIBaTh U BBIYMTATH BEKTOPA.

pelarhb 3aauu o oopasiy;

BUJICTh IPOSIBJIIEHUS 3aKOHOB U 3aKOHOMEPHOCTEN MEXaHUKH B J€ATEIbHOCTU
YeJI0BeKa U TEXHUKH

Coaepixanue yueOHOro MaTepuaJa
Mexannueckoe nBuxkeHue. Cucrema otcuera. Tpaexktopusi aBuwxkeHus. I[lyte. Ilepememnenue.
PaBHOMepHOG HpﬂMOHHHeﬁHOG JABHXKCHHUC. CKOpOCTI). OTHOCUTENHLHOCTh MEXAHUYECKOTO JBHXCHUA.
3akoH cnoxkeHusi ckopocteil. ['paduxu nBmwxenus. CpenHsss CKOPOCTh MpPH HEPABHOMEPHOM

Kunemaruka JOBUKEHUH. MrHOBEHHas CKOpOCThb. PaBHOyCKOpeHHOE NpPSIMOJIMHENHOE [BH)KEHUE. YCKOpEHHE. 15

CBobognoe manenue ten. KpuBonuHeliHoe MBUKEHHE. YTIIOBas CKOPOCTh. PaBHOMEpHOE JIBUKEHHE
110 OKpYKHOCTHU. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

CamocrosiTesibHas padora Nel
1. Koncnekr o reme «IIpocTpancTBO U BpeMs»
2. Coobmienue o Teme «/crmonp30BaHne U yU4eT CKOPOCTH B JICSITEIIBHOCTH YEIIOBEKAY 5
3. Pemienue 3agau no reme «KuHemaTuka

Copep:xaHue yueOHOro MaTepuana

Macca u cuna. Bzaumopeiictsue ten. 3akonsl Junamuku. Cuibl B mpupojae. CriocoOsl u3MepeHust 7

JAunaMuka cwi1. MHepunanbpHas cucreMa orcyera. 3aKOH BCEMUPHOTO TAroteHus. Hesecomoctsb

CamocrosiTesqbHasi padora Ne2

1.Coobmuienue no teme: «Vcrnonb30BaHue U y4eT 3aKOHOB TUHAMHUKU HbioTOoHA B 2
npodeccnoHanbHOM e TEIbHOCTH.
2.IIpesenTanus no teme «4Yem BaxkHbl 3aKOHbI Hbl0TOHA»

Conep:kanue y4eOHOro MaTepuaa




Wmnynbe Tena. 3akoH coXpaHeHHs UMITyJbca. PeakTuBHOE NBUKEeHNE. Mexanudeckas paboTa.
MomutHocTs. PaboTa cuitbl TATOTEHMS], CHIIBI YIIPYTOCTH U CHJIBI TPEHUS. MeXxaHndeckast SHeprusl. 7 2
Kunernueckas sneprust u padota. [loreHunanbHas 3Heprus B rpaBUTalliOHHOM noJie. [loTeHnanpHas
SHEprus ynpyro 1e)opMUpOBAHHOIO Tejla. 3aKOH COXPAHEHUsl MOJIHOW MEXaHUYECKOM SHepruu

3aKkoHBbI CoXpaHeHus
B MEXaHHKE

2. CoobOmienue Ha Temy: «KpbiM — KocMOC?»

IIpakTuyeckasi padora 1
Nol VcciienoBanue 3aBUCMMOCTH CUJIBI TPEHUSI OT MACChI Tella
CamocrosiTesibHas padoTa Ne3 4

1. IIpe3enTarus o teme: « JestenbHocTh K.3. [{n01KOBCKOr0, 0CHOBOMOIOKHIKA KOCMOHABTUKIY

OcHOBBI MONIEKYJIAPHON (PU3UKU U TEPMOIUHAMUKU

O0vyaImuiics 0JKeH 3HATL/IOHUMATD:

e CMbICH (U3NYECKUX MMOHATUN U BEJTMUMH: BELLIECTBO, BHYTPEHHSIS
SHeprus, abCOIOTHAs TEMIIepaTypa, CPeIHAS KHHETUYEeCKast SHepIrUs
4acTHUIl BEUIECTBA, KOJIMYECTBO TEIJIOTHI; TEIJIOBOE ABH)KEHUE
YaCTHIl; Macca U pa3Mepbl MOJIEKYJI; UJealbHbIN Ta3; OPOYHOBCKOE
JBUKEHME: TEMIIEpAaTypa, HOHUMATh HEOOPATUMOCTb TEIIJIOBBIX
IIPOLIECCOB; 3HATh YTO TAKOE HACBIIICHHBIH U HEHACHIIIEHHBIN TIap;
BJIQ)KHOCTh BO3/yXa; IOBEPXHOCTHOE HATSKEHUE, CMAaUYNBaHUE;
aHM30TPONHS MOHOKPHCTAIIJIOB, KPUCTAIIINUYECKUE U aMOpHbIE
TeJNa; ypyrue u miacTudeckue aedopmarum.

® 3aKOHBI U (POPMYJIBI: OCHOBHOE YpPAaBHEHHE MOJIEKYIISPHO-
KMHETUYECKOW Teopuu, ypaBHeHHe Menzaeneesa — Kianeiipona,
NEpBBIN 3aKOH TEPMOAMHAMUKH.

® TPAaKTHYECKOE PUMEHEHHE: HCIIOJIB30BAHUE KPUCTAIIIIOB U APYTUX
MaTEpHAJIOB B TEXHUKE; TEIUIOBBIC ABUTATEIN U UX IPUMEHEHHE Ha
TPaHCIOPTE, B YHEPTETUKE; METOABI TPODUIAKTUKN U OOPHOBI €
3arpsI3HEHUEM OKPYIKAIOIIEH CPEIb.

e 3HATh KaKOM BKJIAJ BHECIH POCCUICKHUE U 3apyOekKHbIE YUEHBIE,
OKa3aBIINX HauOoJbIlIee BIUSHIE Ha Pa3BUTHE MOJIEKYJISPHO-
KMHETUYECKOUN Teopun

YMeTh:

OTHUCHIBATh U OOBSACHATHh (PU3NUYECKHE SIBICHUS U CBOMCTBA TEJI B
ra3000pa3HOM, KHUJKOM U TBEPJAOM COCTOSIHUU;

YUTATh U CTPOUTH TPAPHKH 3aBUCUMOCTH MEXKIY OCHOBHBIMH
napamMeTpaMH COCTOSHUSA ra3a; BBIYUCISTH padOTy ra3a ¢ MOMOIIBIO
rpaduka 3aBUCHMOCTH JAaBJICHHUS OT 00beMa;

NPEJCTABIIATH SBJICHUS U CBOMCTBA IpadUuecKy;

pemarh 3a7a4u 1Mo 00pasily ¥ BapuaTUBHO Ha pacueT KOJIUYEeCTBa
BEIIIECTBA, MOJISIPHOW MAacChl, C UCTIOJI30BAaHMEM OCHOBHOTO
YpaBHEHUSI MOJIEKYJIIPHO-KUHETHYECKOM TEOPUH ra30B, CBSI3U
CpGI[HCfI KHHGTI/I‘-IGCKOﬁ BHCpFI/II/I XAa0THYECCKOI'O ABUKXCHUS MOJ'IGKYJ'I u
TEeMIIepaTyphbl, NepBOro 3akoHa TepmoanHamuku, KIIJ[ TennoBsix
JIBUTATEJICH;

MOJIb30BaThCA ICUXPOMETPOM; OMPEIENATh IKCIIEPUMEHTAIILHO Ta-
paMeTphl COCTOSTHUS Ta3a

Conep:xanue yueOHOro MaTepuaJa




AToMuYeckas TeOpHs CTpOeHHUs BelmlecTBa. HaOmroneHHst U ONMBITHI, MOATBEPIKIAIOIINE aTOMHO-
MOJICKYJISIPHOE CTpO€HHE BelecTBa Macca M pa3Mepbl MOJIEKYN. TemioBoe ABMIKEHHE YacCTHIL
BelecTsa. bpoyHosckoe aBmxkenue. MneanpHelil ra3. Temieparypa Kak Mepa cpeHel KHHETUYECKON 10
SHEPI'UU YacTHULL. Y paBHEHHE COCTOSHUS UAEalIbHOrO0 rasza. M3ompoueccsl u ux rpapuku. OO0bsicHEHHUE
arperaTHbIX COCTOSIHUM BemiecTBa M (a3oBBIX IEPEXOJ0B MEXKIy HHMMHU Ha OCHOBE ATOMHO-
MOJIEKYJIAPHBIX TpeAcTaBlieHud. CBsA3b MEXKIY JaBICHHEM W pEAHEH KUHETUYECKOW »Heprueu
MoJieKyn rasza. PabGora raza. Mopenb >xuakocTH. [loBepXHOCTHOE HATsDKEHHE W CMadyMBaHHE.
Hasnenue. Kpucrainnueckue u amop@usle Beniectna. JKukue KpucTauibl.

MouJiekyasipuas CamocrosiTesbHas padora Ned 6
pusuka 1. Coobmienue o teme: «Mcropust OTKpBITHS. OPOYHOBCKOI'O ABHIKEHUSI.

2.0t1yer no Teme: «Pacder CKOpOCTH IBUKEHUS MOJIEKYJI I'a3a B IOMAILIHUX YCIOBUAX»
3. Pemenue 3agau no teme «M3omnporeccbi»
4.1loaroToBkKa J10KjIa/a ¢ UCIOIb30BAHUEM PE3YJITATOB ONBITHO-IKCIEPUMEHTAIbHON pabOThI
«BpIpamuBanue kpuctajuioB. CTpoeHue Tel: JKUAKHE KPUCTAIIIbD).
KountpoJabsHas padora Nel 1

Conep:xanue yueOHOro MaTepuasia

Buytpennss sHeprus. PaGota u Temnoornaya Kak crnocoObl MU3MEHEHMsI BHYTPEHHEH SHEpPIHH. 7
IlepBblif U BTOpOM 3aKkoHBI TepMoauWHAMMKH. [IpuHIMIBI AelcTBUS TerioBbIX MamuH U ux KIIJ]
TEIUIOBBIX JiBUTraTesel TemnoBble MalIMHbl U UX IPUMEHEHHUE. DKOJIOTHYECKHE TPOOIEMBbl, CBSI3aHHbIE

Tepmoaunamuxa C IPUMEHEHHEM TEIUIOBBIX MAIIMH U MIPOOJIEMBbI SJHEProcOepeKeHusl.

CamocrosrenbHas paboTta odydaroruxcs NeS:
Cucrematnueckas MpopaboOTKa KOHCHEKTOB 3aHSITHH, y4eOHON JuTeparypbl (IO BOIpocaM K
naparpadgam).
CamocrosiTenibHass ~ mpopabOTKa  JOMOJHUTENBHOW  JIMTEPATypbl,  WHTEPHET-UCTOUYHHKOB  C 3
UCIOJIb30BaHUEM peKoMeHAalui npenogasarens. Iloaroroska u ogpopmienue padbot (cooOrieHue).
CooOuienue 1o reme: «IKonoruueckoe coctosiuue ropojia Cumepononb»

OCHOBBI 2/1eKTPOAMHAMUKH
OOyyaromuiicss 10/xkeH 3HATH/IIOHUMATD: Ymern:
e (GopMyIUPOBATH MOHATHS: IEKTPUUECKUI 3aps], ® OMNUCHIBATh U OOBSCHATH (PU3HUECKUE SBJICHUS B 3JIEKTPOJUHAMUKE

JIEKTPOCTATUYECKOE MOoJIe. DIEKTPUUECKUH TOK,
AJIEKTPOMAarHUTHOTO IOJIS U €r0 YaCTHBIX

MIPOSIBIICHUH,

OTJIMYaTh 'MIIOTE3bI OT HAYYHBIX TeOprI;
ACJIaTh BBIBOABI Ha OCHOBC ODKCIICPUMCHTAJIBHBIX JAHHBIX,
YMCThb CO6I/IpaTB SJICKTPUYCCKYIO LCIIb.

® 3HATh 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/a,
3akoH J[>xoyns Jlenna, 3akon Oma, 3aK0H
AJIEKTPOMArHUTHON WHIYKITUU

® pemiath 337a4d Ha ONpeeNieHrne apaMeTpoB TOKa,
3aK0oHOB OMa; HaXOUTh UHIYKTUBHOCTD U

MIPUBOJIUTH PUMEPHI, TOKA3BIBAIOIINE, YTO: HAOTIOACHUS U DKCIIEPUMEHT SBISIOTCS
OCHOBOM 7151 BBIIBUKEHUS TUIIOTE3 U TEOPHHA, MO3BOJIAIOT IPOBEPUTH HCTUHHOCTh
TEOPETHYECKUX BBIBOJIOB; YTO (PU3HMUECKAsi TEOPHS JACT BO3MOKHOCTD OOBSICHSI T
W3BECTHBIC SIBJICHUS MIPUPOJIBI U HaydHbIe (DAKTHI, IPECKA3bIBATh €IlIe HEU3BECTHHIC
SIBJICHUS,




CaMOUHIYKIIHIO. ® TIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIIOTH30BAHMS (PU3NICCKIX 3SHAHUM:
peuaTs 3a1a4y Ha: 3aKOH COXPaHEHUS JJIEKTPOAMHAMUKU B DHEPTETUKE;

DIIEKTPUYECKOro 3apsaa u 3akoH Kyiona, ® BOCIPUHHUMATh U HA OCHOBE MOJYYEHHBIX 3HAHUN CAMOCTOSTEIIBHO OLICHUBATH
HAXOJUTh PabOTY IEKTPUYECKOTO MOJIS, o uHpopManuio, coaepxanrytocs B cooomenusx CMU, UnTepuere, HaydHO-
MAaroMTHYXO HHAYKIIUIO, CUITY HopeHua, (%27018% HOMYISIPHBIX CTAaThIX;

Awmriepa. HCITOJIH30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON JEATETLHOCTH U

ymeThb usmepath J/1C u BHyTpeHHEe IIOBCEJHEBHOM KU3HU JUIA:

COIMPOTUBJICHNUEC UCTOYHUKA TOKA.

OLCHKU BJIMAHUSA HAa OpraHrU3M YCJIOBCKA U APYTHC

oOecrnieueHns 6€30MaCHOCTH JKU3HEIEATEIHbHOCTH B MPOIIECCE UCTIOIB30BAaHUS OBITOBBIX
AIIEKTPOTIPUOOPOB, CPENICTB PAINO- U TEIICKOMMYHHUKAITMOHHOH CBSI3U;

Coaep:xaHue yueOHOro MaTepuaJia

B3anmoneiicTBue 3apspKEHHBIX Tell. DJIEKTPUYECKHM 3apsil. 3aKOH COXPAaHEHMs JIEKTPUUYECKOIO
3apsna. 3akoH KynoHa DIeKTpocTaTH4ecKoe IO0J€, €r0 OCHOBHBIC XAPAaKTEPUCTHKH U CBA3b MEKIY

HUMH. [IpOBOJHHMKM ¥ M30JATOPbl B AJIEKTPOCTATUYECKOM TIOJIe. JJEKTPUYECKas EMKOCThb 10
KOHJIEHCATOpa. DHEPTUs AIEKTPOCTATUUECKOTO MO,
DJIeKTPOCTATHKA CamocrosiTe/ibHas padora NeS S
CooOuienue o reme: KoHaeHcaTopbl U UX UCIIOIb30BaHUE.
Pedepar: «BnusiHue snmeKTpu4ecKux mojieil Ha )KUBbIE OpraHU3MBbI»)
Pemenue 3amau no reme ieTpocTaTUKa
Conep:xanue y4eOHOro Marepuaa
[TocTostHHBIN 351ekTpUyYeckuil ToK. Cuila TOKa, HalPSKEHUE, AIEKTPUUYECKOE CONTPOTUBICHUE 3aKOH
Oma 11 ygacTKa 1eTH U TOJTHOM LEeTH dJIEKTPUYECcKOi 1ienu. PaboTa 1 MOITHOCTh TMOCTOSIHHOTO TOKa 8
TennoBoe aeiictBue snekTpuueckoro mnois. 3akoH JDkoyna - JleHma DnekTpuyeckuii TOK B
pa3IUYHBIX Cpeaax
IocTostHHBIH TOK IIpakTuyeckas padora 1
No2 COopka >71eKTpUIeCKOn e U U3MEPEHHE CUJTBI TOKA U HAIIPSDKEHUE Ha €€ Pa3IMUHbIX
y4dacTKax
CamocrosiTesibHast pagora Ne6 4
1.ITpe3enTanus no teme: JleHCTBUE ANEKTPUUECKOTO TOKA Ha YEJIOBEKA.
2. Pemienne 3ana4 o teme «I[10CTOSHHBIN TOK
KonTtpoabnast pagora Ne2 1
Coaep:xaHue yueOHOro MaTepuaJia
MarsnuTHOE TI0JI€ M €0 OCHOBHBIE XapaKTePUCTUKH. JIeHCTBHE MarHUTHOTO TOJISl Ha TTPOBOJTHUK C 7

MarnuTtHoe moJjie

TOKOM. 3akoH Ammepa. Dnekrpoasuratenb. Cuna JlopeHua. SIBneHue 3J1eKTPOMArHUTHON MHAYKIUH.
3aKoH aeKTpoMarHUTHOW MHAyKIuu. [IpaBuno Jlenma Camounaykuwsi. UHAYKTHUBHOCTB. DHEprus
MAarHuTHOI'O II0JIs.




CamocrositeibHas padora Ne7 2
1.Coo01tenne o teMe: «Paguariusy.
2.Koncnekr no teme «IIpoGieMbl sHEprocOepeskeHus»

KoJe0anus v BOJHBI

Oovuarommiicss 10J:KkeH 3HATH/IOHMMATh: YMerh:
® CMBICII HOHSITI/II;'II KOJIC6aHI/I$I U UX BU/bI, BOJIHbI U UX BUbI, L pemaTL 3aa4Yu Ha onpez[eneHHe nepnona, HYaCTOThI, HAXOAUTH
AJIEKTPOMAarHUTHBIE BOJIHBI U 110J1€, KOJI€0ATENIbHBIN KOHTYP, aMIUTUTYAY 10 rpaduky.
MepEMEHHBIN TOK ® yMETh YePTUTh rpauKH 110 33]aHHBIM BEeJITUYMHAM. 3a7a91 Ha
MMOHUMATh CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH. MIpEeBpaIlCHUE SHEPTHH NpH KosiebaHusx, hopmyny TomrcoHa,
3HaTh KOTJla BOBHUKAET PE30HAHC U B YEM €r0 BpEe]l U IM0JIb3a KoJeOaTeIbHBIN KOHTYD

3HaTh Hp06HeMI)I IMOJIYYCHUA U NIEpCaadun 3JICKTPOSHCPIrun

IMIOHUMATDb IMPUHIUIT I[GflCTBI/I?[ PaaroCBA3U U TCICBUACHUA.
¢ MHCIIOJIBb30BaTh HIKATY 5\M BOJIH.

IIOHUMATDb IIPUPOAYy CBETA

YMETh UCIIOJIb30BATh MAATHUKHA ITIPH pacuyCTax 3a4a4.

IMPUMCHATD B 3aa4ax 3aKOHbI OTPAKCHUA U IIPCIIOMIICHUS.

HCIIOJB30BAaTh B OIIbITAX ,I[I/I(bpaKI_lI/IOHHYIO peUICTKY U JINH3BI.
pa3indaTb OIITHYCCKUC HpI/I60pr.

Conep:xanue yueOHOro MaTepuaJia
CBobOoaubie konebanus. [lepro, yactora n amIuinTyna koiebanuii. lapMoHndeckue KojeOanus. 6
MatemaTtuueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpaliieHne sHepruu mpu rapMOHHUYECKUX KOJIeOaHUIX
MexaHW4YecKre BOJTHBI U UX BUIBI. 3BYKOBBIC BOJHBI. YIIbTPa3BYKOBBIE BOJHBI. YIIBTPa3BYK U €TO
Mexanmieckne MCIOJIb30BAHUE B MEJMIIMHE U TEXHUKE.
KO0J1e0aHMS U BOJIHBI
IIpakTnueckas padora
Ne3 W3ydenue xonebaHul MATEMAaTHYECKOTO MasiTHUKA 1
CamocrositenbHast pabora Ne§
1.KoHcnekT no teme: «XapakTepUCTUKH MY3bIKaIbHBIX 3BYKOBY 2
2. IlogroroButh pedepat «YIbTpa3ByK U €r0 OCOOCHHOCTH
KountpoJabHnas padora Ne3 1
Conep:xanue yueOHOro MaTepuaJa
CBoOosHbIe Ay1eKTpoMarHuTHbIE kosebanus. Konebarenbublit kouTyp. @opmyna TomcoHa.
DJIEKTPOMATHHTHBIE | By iyycnennple 21eKTPOMATHUTHBIE KoJeGaHus. [ apMOHIYECKUE SIEKTPOMATHHTHbIE KOTEOaHI. 4
KoJIeDaHUsl M BOIHBL | 3peprpyyeckuit pesonarc. [lepemennsiii Tok. Diekrporeneparop. [lomyderue 1 nepexaya
anexTposneprun. [Ipobiembr 3HEprocOepexeHus. DIEKTPOMArHUTHOE MOJIe. DIEKTPOMAarHUTHBIE
BOJIHBI .CKOPOCTb 3JIEKTPOMAarHUTHHIX BOJI. [IpvHIMTI paanocBs3u U TeneBuaeHus. Mcnons3oBanue
ANIEKTPOMArHUTHBIX BOJIH PA3JIMYHOTO JUana3oHa B TEXHUYECKUX CPEACTBAX CBSA3H, MEIUIMHE, IIPU
W3Yy4YECHUU CBOWCTB BEILIECTBA.




CamocrositesibHas padora Ne9

1. Coob6mienue no teme: OCyliecTBICHNE TIEPEeIaun 1 MpHUeMa TSICBU3UOHHBIX CUTHAJIOB 2
2.Koncnekr no teme: «llofp3a 1 0NacHOCTh 3JIEKTPOMArHUTHBIX BOJTHY

CBeToBBI€ BOJHDBI

Conep:xanue yueOHOro MaTepuaJia

Pa3zButne Hpe,Z[CTaBHeHI/Iﬁ O IMIpUpOaC CBETA. 3aK0HBI OTpa’XCHUA U IIPCIIOMIICHHUA CBETA.

Wntepdepennms. Audpaxus ceera. Judpakumonnas pemerka. [lonspusanus u qucrnepcus cBeTa.
Jlunzpl. ®opmyna TOHKOH THH3BI. ONTHYECKHE MPUOOPHI.

IIpakTuyeckass padora 1
Ned WM3ydenne naTepdepeHny 1 Tuppakiuy CBeTa
CamocrositesbHas padora Nel( 2

KoncnekT o teme: «VCIoIb30BaHNE JIMH3 B TEXHUKEY

DJIeMeHThI KBAHTOBOH GU3NKH

O0vyaImuiics 0JKeH 3HATL/IOHUMATD:

CMBICIT (pr3nYecKuX 3aKOHOB GoTorddekra u saepHor Gu3ukw,
BKJIa/l POCCUMCKUX U 3apyOeXKHBIX YUEHBIX, OKa3aBIINX HauOoblIee
BJIMSIHUE Ha pa3BUTHE aTOMHOM M TEPMOSIIEPHOI SHEPreTUKH;
[HonsTus: poron, porodahdexT, KOPIYCKYISIPHO-BOJTHOBOU AyanusM,
sepHas MOJIETIb aTOMa, SIICPHBIE PEaKI|H, YHEPTUS CBSI3H,
paZMOaKTUBHBIN pacnaj, IenHas peakius JeJIeHus, TepMosiiepHast
peaKIus, dJIEMEHTapHasl YaCTHIIA, aTOMHOE SIIIPO.

[TpakTHdeckoe MpUMeHeHHUe: YCTPOUCTBO U MIPUHIIMIT JEHCTBHUS
(dboTodeMeHTa; MPUMEPHI TEXHUIECKOTO UCIIOTIB30BAHNUS
(OTO371€MEHTOB; MPUHLIUI CIIEKTPAJILHOTO aHAJIN3a; PUMEPHI
MPAaKTUYECKUX MPUMEHEHUH CIIEKTPAIHHOTO aHaJIN3a; YCTPOHCTBO U
NPUHIUIN JEHCTBUS SASPHOTO peakTopa

YMerb:

IPUBOAUTH MPUMEPHI MPAKTUYECKOT0 UCIIOJIb30BAHUS 3HAHUI
KBaHTOBOH (PM3UKH B CO3JAHUHU SJICPHON SHEPTETUKH U Ja3€POB;
pemaTh 3aJa4M ¢ UCTIOIb30BaHUe ypaBHEeHUs PoTtorddexra, Ha
U3JTy4YEHUE U MOTJIONIEHUE CBETa aTOMOM;
pelaTh 3a7a41 Ha MpUMeHeHUe GOpMYJI, CBSI3BIBAIOIINX YHEPTHIO,
UMITYJIbC U Maccy (POTOHA € YACTOTOW COOTBETCTBYIOLIEH
CBETOBOM BOJIHBI.

-BBIYHCIIATH KPAaCHYI0 rpanuily porodddexra u sHepruto
(OTORJIEKTPOHOB HAa OCHOBE ypaBHEHUSI DUHIITEHHA.

CBOJCTBA CBeTa

Conep:kaHue y4eOHOTro MaTepuaa

KBanroBbie CBETa.

PaBHoBecHOe TerioBoe u3nyuenue. Ksanrosas runotes3a [lnanka. @orosnexkrpuaeckuii 3 dekT. 3
VYpasuenue DitHmTeitHa 17151 BHenTHEro Gotodddexra. dotoH. [[aBnenue cera. Jlyanusm CBONCTB 2

CamocrosiTesibHas padora Nell

TEXHUYECKHUX YCTPOMCTBAX M Mpoleccax

Coobmienue o teme: OnucaHne MexaHU3Ma U 00JIACTH UCTOIb30BaHUS sBIEHUS (oTod(ddeKTa B

Coaep:xaHue yueOHOIro MaTepuaJia




Mognenu crpoenus aroma. OnbiT Pesepdopaa. [loctynarst bopa OObsicHeHUe TUHEWYATOTO
CIIEKTPa BOAOPOJa HA OCHOBE KBAaHTOBBIX ITOCTYNAaToB bopa. Ilornonienne n ncnyckanue ceera
atoMoM. KBanToBast sHeprus. [Ipunuun aeiicTBus U nucnosip3oBaHue yasepa. Onruyeckas
IEKTPOCKONHMs KAK METOJ M3Y4YECHMsI COCTaBa BEIIECTBA.

CamocrosiTesibHas padora Nel2 2
Du3uKa aTomMa 1. Coobmenue, npe3eHTanuu 1o reme: Mcropudeckue ceeneHus o GopMUpOBaHUY B3IJISIOB HA
MOJIEIIU aToMa
2. [Ipe3enTanmst mo Teme: OOIACTH UCTIONB30BAHUS JIA3€POB.
Coaeprxanue yueOHOIro MaTepuaJa
CoctaB u cTtpoeHue aToMHOro sapa. CBoicTBa SAEPHBIX CHII. DHEpPrusi CBA3M U Ae()EKT Macchl 9
aTOMHOTO f1pa. PaanoakTuBHOCTb. BUIbl pagnoakTUBHBIX MpeBpallleHU. 3aKOH pPaJuOaKTHUBHOIO
pacnaza. CBOICTBa MOHU3HMPYIOIIMX SJIEPHBIX H3JIy4eHUH. PaavoakTWBHBIE W3JIy4€HHE M HX
Pu3uKa aTOMHOI0 | BO3JCHCTBUE HA OpPraHU3MBbl. flepHble peakuuu. SnepHas SHepreTuka. JJIEeMEHTapHbIE YaCTHUIIBI.
SIAPA M dJIeMeHTapHbIX | OyHJIaMeHTaIbHbIE B3aUMOJICHCTBHSL.
YacTHI CamocrosiTesibHast padora Nel3 3
1. Mcropryeckas cupaBka 00 OTKPBITUU U UCCIIEIOBAaHUU PAJUOAKTUBHOCTH.
2. YCTpOMCTBO SIACPHBIX PEAKTOPOB.
3. IlocnencTBus 4epHOOBUILCKON aBapuH.
JuddeperurpoBanHbIii 3a4eT 1
Bcero: 106




3. YCJIOBUSA PEAJIMZALIUUA ITPOT'PAMMBI IUCIIUTIJIIMHBI

3.1. MaTepuajabHO-TeXHUYECKOe o0ecrevyeHue
Peanuzanus yqaeOHOM TUCIUIUIMHEI TPEOyeT HaTu4Kne yueOHbIX KAOMHETOB
®duzuku, Xumuu, buonoruu.

OobOopynoBanmne y4eOHOro KaduHera:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

- pabouee MecTo mpernogaBaTess

-BBITSDKHOM TTKad

- mepuoAnueckas Tabnuia xumuieckux anementoB 1. . Menpeneena;

- Ta0JMIa paCTBOPUMOCTH BEIIECTB B BOJIE.

- HarJsiAHbIe TocoOus (yueOHUKH, TEPMUHOJIIOTHYECKUE CIIOBAPU PA3HBIX TUIIOB,
OTIOPHBIE KOHCTIEKTHI — TUTAKAThI, CTEH/IbI, KAPTOUKH, pa3AaTOYHBIN MaTepua,
KOMILJIEKTHI JIJAOOpaTOPHBIX padoT).

JlaGopaTopHoe 000opyaoBaHue y4eOHOro KaduHera:

-Ha0Op XMMHUYECKON NOCY/Ibl U MMPUHAIICKHOCTEN 11 TAOOPATOPHBIX U
MPaKTUYECKUX pabOT

- HA0Op PEaKTUBOB OPTAHMYECKUX U HEOPTaHUYECKUX BEUIECTB

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOMI

- MUKPOCKOIIBI

- MUKpOIIpENapaThl

Texnnueckue cpeacTBa 00y4eHH:

- KOMITBIOTEP C MPOTPAMMHBIM JINLIEH3UOHHBIM 00€CIICUEHUEM;

- IPOEKTOD;

- DKpaH.

-MYJIbTUMEIUNHBIN TPOEKTOD;

- DJKPAHHO-3BYKOBbIE MOCOOUs (BUACOPUIBMBI, MPE3EHTAMU CO Claijgamu,
AIIEKTPOHHBIN YUEOHUK);

- pusudeckue npudopkI.

3.2. UudopmannonHoe odecneyenue 00yueHust
IlepedyeHb pexoMeHayeMbIX yueOHbIX u3nannii, UHTepHeT-pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI
OCHOBHbBIE HCTOYHUKHU:
1. Kamenckuii A.A., KpukcynoB E.A. YueOuuk. O0mas 6uonorus. 10-11
kiacchl. bazoseiit yposenb. @I'OC. UznatenscTBo: Hpoda, 2019 r. — 368 c.
2. CusornazoB B.U., Aradonosa N.b., 3axaposa E.T. O6mas Ouonorus. 11
kiacc. bazoBwiii ypoBeHb. YueOnuk. DI'OC. MWznarensctBo: poda,
2019 . — 208 c.
3. TepemoB A.B., IletpocoBa P.A. O6mas Ouosorus. 11 kinace. Y4ueOHUK.
Yrayonennsii ypopeHb. ®I'OC. UzpatenscTtBo: MHemo3una, 2019 . —
400 c.


https://www.labirint.ru/pubhouse/186/
https://my-shop.ru/shop/product/1840664.html
https://my-shop.ru/shop/product/1840664.html
https://www.labirint.ru/pubhouse/186/
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%d2%e5%f0%e5%ec%ee%e2%20%c0%2e%c2%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cf%e5%f2%f0%ee%f1%ee%e2%e0%20%d0%2e%c0%2e&t=12&next=1
https://my-shop.ru/shop/producer/9/sort/a/page/1.html

4. Anekcamuna U. 1O., JIsnues A. Bu., JImutpues U. C. EctectBo3nanue. 10
kiacc. YueOHuk. bazoseiit ypoBenb. ®I'OC. U3gatenscTBo: [IpocsenieHue,
2019 r. - 255 c.

5. Kamenckuit A.A., KpukcynoB E.A. Yuebnuk. O6mas ouonorus. 10-11
kiaccel. bazoBeiit yposenb. ®I'OC. UznatenscTBo: Hpoda, 2019 r. — 368 c.

JlonomHUTEIbHBIE NCTOYHUKHU:

1. I''E.Pyn3utuc, @.I.Denpaman. Xwumusa. 10 kmacc:  yued. mus
o01eo0pa3oBar. OpraHM3alfil C MpWJl. HAa 3JEKTOH. HOCHUTENE: 0a30BBIN
ypoBeHb- M.: [Ipocsemienue, 2014.

2. I'E.Pynzutuc, @.I.Oenpaman. Xumms. 11 kmacc:  yueb.  ams
o011e00pa3oBar. opraHu3aluii ¢ OPWI. Ha 3JEKTOH. HOcUTele: 0a30BbIN
ypoBeHb- M.: [Ipocsemenune, 2014.

3. Msaxkumes I'.41., byxornes b.b. Cotkuit H.H., ®u3uka 10 kiacc: YueOHuk

JU1s1 0011100 pa30BaTeNIbHBIX Opranu3anuii. — M., 2014r.
4. Msxkumes I'.4., byxoBueB b.b. Cotkuit H.H., ®u3nka 11 knacc: YueOHUK
JU1s1 00111e00pa30BaTeNIbHBIX Opranu3anuii. — M., 2014r.

5. CusornazoB B.U., Aradonosa WN.b., 3axaposa E.T. OO0mas Ouonorus. 11
kiacc. bazoBwiii ypoBeHb. YueOnuk. @I'OC. WznparenbctBo: [poda,
2019 . — 208 c.

6. TepemoB A.B., IlerpocoBa P.A. OOGmas Ouonorusa. 11 kmacc. YueOHUK.
Yrnyonennsiii ypoBenb. ®I'OC. HsmarenscTtBo: Muemosuna, 20191, —
400 c.

7. Anekcammua WM. 0., JIsnuer A. Bu., JImutpues W. C. EctectBo3nanue. 10
kiacc. YueOnuk. bazossiit ypoBens. ®I'OC. UznarensctBo: [IpocBemienue,
2019 r.-255c.

8. Kamenckuit A.A., KpukcynoB E.A. YueOGuuk. O6mas Ouomorus. 10-11
kiacchl. bazoseiit yposenb. @I'OC. UznatenscTo: Hpoda, 2019 r. — 368 c.

9. I'adbpuenssa  O. C., Octpoymor W. I'. Xumums g npodeccuii u
CHEIUATBHOCTEH COIMATbHOIKOHOMUYECKOTO U TYMAaHUTAPHOTO MpOouiei:
Y4eOHUK JIJIsl CTYA. YUpexaeHul cpea. npod. oopazoBanus. — M., 2014.

10.I'abpuensin O.C. Xumus. [Ipaktukym: yue6. nocooue. — M., 2014.

11.T'abpuenssu O.C. u np. Xumusa. TecTvl, 3agauu W ynpaxHeHUs: ydeO.
rmocooue. — M., 2014.

12.T'abpuensu O.C. Xumus. [locodue qis moaroropku k EI'D: yueb. mocodue.
— M., 2014.

13.Enxuna JI. B. buonorus. Bece mkonpHbIN Kype B Tabnunax. — M., 2010.

14.Epoxun FO. M. Xumust: 3agaun u ynpaxHeHus: yue0. mocobue isi CTy/I.
yapexaeHuil cpen. mpod. oopazoBanus. — M., 2014.

15.Epoxun KO. M. COOpHHK TE€CTOBBIX 3aJlaHW MO0 XUMHH: y4eO. mocodue aJis
CTYI. YUpeXaeHuii cpea. npod. oopazoBanus. — M., 2014.

16.KoncrantunoB B. M., PezanoB A. I'., ®aneeBa E. O. buonorus: yueOHuk
IS CTYI. YyupexiaeHud cpea. mpod. oOpaszoBanusi / mon pen. B. M.
Koncrantnnosa. — M., 2014.


https://www.labirint.ru/authors/41617/
https://www.labirint.ru/authors/41647/
https://www.labirint.ru/pubhouse/167/
https://www.labirint.ru/pubhouse/186/
https://my-shop.ru/shop/product/1840664.html
https://my-shop.ru/shop/product/1840664.html
https://www.labirint.ru/pubhouse/186/
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%d2%e5%f0%e5%ec%ee%e2%20%c0%2e%c2%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cf%e5%f2%f0%ee%f1%ee%e2%e0%20%d0%2e%c0%2e&t=12&next=1
https://my-shop.ru/shop/producer/9/sort/a/page/1.html
https://www.labirint.ru/authors/41617/
https://www.labirint.ru/authors/41647/
https://www.labirint.ru/pubhouse/167/
https://www.labirint.ru/pubhouse/186/

17.Hemuenko K. O. ®u3uka B cxemax u tadbmumax. — M., 2014.
18.Camoiinenko I1. Y. ®usuka a1t mpodeccuii U crienuaibHOCTEN COIUaNIbHO-
PKOHOMHUYECKOTO ¥ TYMaHUTApHOTO TNpOPMiIeh: Y4IeOHWUK ISl CTYA.
yupexJIeHui cpe. mpod. odpazoanus. — M., 2014.
19.Camoitnenko II. M. COopHuk 3amay mno ¢usuke maiga mnpodeccuit u
CTHCIMAILHOCTEH CONMATbHOPKOHOMHYECKOTO U TYMaHUTAPHOTO MPOQIIICH:
y4eb. mocobue Ui CTyI. YUPEKJICHHH cpen. npod. obpazoBaHus. — M.,
2014.
20.XuMus: 3NEKTPOHHBIN y4eOHO-METOMUECKH KoMIuieke. — M., 2014.
21.Unsun B. A., Kynpssues B. B. Uctopus u metogonorust ¢pusuku. — M.,
2014.
22.T'abpuensu O. C., JIsicoBa I'. I'. Xumust: kauTa JUTs1 IpenogaBaTets: y4eo.-
MeToJ1. mocobue. — M., 2014.
HNuTepHer-pecypcesbl:
o www.class-fizika.nard.ru («Kmnacc!nas qocka ajis 1r0003HAaTEIBHBIX» ).
o www.physiks.nad/ru («®u3uka B aHUMAIHIX)).
e www.interneturok.ru  («Buzmeoypokn 1O  mpeaMeTaM  MIKOJbHOH
IPOrPaMMBbD»).
e Www.chemistry-chemists.com/index.html (anmexTpoHHBIH XypHaT «XHUMUKH
U XUMUS»).
www.pvg.mk.ru (omumnuana «ITokopu BopoObeBEI TOpBI»).
www.hemi.wallst.ru («Xumust. O6pa3oBaTeIbHBIA CAaNT IS IKOJIBHUKOBY ).
www. alhimikov. net (O6pa3oBatenbHBIi CAUT TSI ITKOJBLHUKOB).
www.chem.msu.su (DaekTpoHHas OMOIMOTEKA 10 XUMHH ).
www. hvsh. ru (xypHan « XuMHS B IIKOJIE) ).
WwWWw. hij. ru (kypHain «XuMUS ¥ )KUZHBY).
www.biology.asvu.ru (Bcst Omonorus. CoBpeMeHHass OWOJIOTHS, CTaThH,
HOBOCTH, OMOJIMOTEKA).
o www.window.edu.ru/window (EaunHoe okHO A0CTyma K 0Opa3oBaTeIbHBIM
pecypcam MHTEpHETA IO OUOJIOTHH).
e http://www.researcher.ru/ UHTEPHET-TIOPTAIT «HccnenoBarenbekas
NEATETLHOCTD IKOJLHUKOBY
e http://www.1september.ru/ uznarenasckuii 1om «IlepBoe ceHTAOPs»

e http://www.it-n.ru/ cetb TBOpYECKHUX yUHUTEICH
e http://en.edu.ru ecrecTBeHHO-HAYYHBIN MOPTAI
e http://www.km.ru mynerunopran KM.RU.



4. KOHTPOJIb M OLEHKA PE3YJBLTATOB OCBOEHUS
JACHUTIIAHBI

Kontpons

U OIEHKa pEe3yJbTaTOB OCBOCHUS  Y4YEOHOW  JUCITUTIIMHBI

OCYHICCTBILICTCA IIPCIIOAABATCIIEM B IIPOLCCCC IIPOBCACHHUA IIPAKTHYCCKHUX

3aHSITHH,

TCCTUPOBAHH, KOHTPOJIbHBIX pa60T, a

06y‘IaIOHII/IMI/ICH HHAWBUIYAJIBbHBIX Ba,ZIaHI/If/'I, ITPOCKTOB.

TAaKKC  BBIIIOJIHCHHA

@®opMbI U METOABI
KOHTPOJISl M OLleHKH

Conepxanue XapakTepucTHKA OCHOBHBIX BU/J0B /IEATEJIbHOCTH pe3yJibTaToB
00yueHust CTYJ€HTOB o0yueHust
OU3NUKA

Beenenue PasBurve CHOCOOHOCTEN SCHO W TOYHO M3Jarath (v CaMOCTOSTEILHBIE
CBOM MBICIIH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOUKY paboThI;
3peHusi, BOCIPUHUMATh M AaHAJIU3UPOBATb MHEHUS
co0eceTHUKOB, TPU3HABAsl MPABO JAPYroro 4eloBeKa
Ha MHOe MHeHue. lIpuBeneHue npuMepoB BIMSHUSA
OTKpPBITUI B (U3UKE HA MPOrpecc B TEXHHUKE U
TEXHOJIOTMH NPOU3BO/ICTBA.

Kunemaruka O3zHakoMIIeHHE co criocobamu omnucanus | ¥ CaMOCTOSTENIbHbBIE
MEXaHUYECKOTO JIBI)KEHHS, OCHOBHOM 3ajadeit paboThI;
MexaHWKd. V3ydeHHe OCHOBHBIX  (u3HMYecKux |v jabopaTopHbIe
BEJIMYUH KHHEMAaTUKU: TIEpPEMEIIEHMs, CKOPOCTH, OTIBITHI
YCKOpEHHUS. v NIpaKTHYECKHUE
HabntoieHne  OTHOCUTENBHOCTH ~ MEXaHUYECKOIO 3aHSTHUSA,
nwkeHus. @DopMyJIHpOBaHHE 3aKOHA CJIOKEHHS | ¥ TECTHPOBAHUE,
ckopocre.  HMccimenoBaHne  paBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JIBUKEHUS (Ha  mpumepe
CBOOOJHOrO MaJACHHUS TelI) U  PaBHOMEPHOIO
JNBWKEHUSI Tella MO0 OKpYyXKHOCTH. IloHumanue
CMBICTa OCHOBHBIX bu3IecKuX BEITNYMH,
XapaKTEePU3YIOLIUX PAaBHOMEPHOE JBUKEHUE Tela o
OKPYKHOCTH

Junamuka IMonMMaHue cMBICIA TaKUX (U3MYECKHX MOJEIEH, v CaMOCTOSATEIbHBIE

Kak MaTepuajbHas TOYKa, WHEpUUAIbHAs CUCTEMa
oTCUeTa.

N3mepenne maccel Teia pa3IMUHBIMH CIOCOOAMHU.
N3mepenne cun B3auMOAEUCTBUS Tell. BeruucieHue
3HAYEHUSI YCKOPEHUS TEJ MO W3BECTHBIM 3HAYEHUSAM
JEUCTBYIOLMUX CHJI U MACC TEIL.

YMeHue pasznuyarb CUIy TSDKECTH W BEC Telna.
OObsicHeHHEe H TPUBEICHUE MPHUMEPOB SBICHUS
HEBECOMOCTH.

[IpuMeHeHre OCHOBHBIX TOHATHH, (opMyn u
3aKOHOB JIMHAMUKH

paboTHI;

v’ nmabopaTtopHbie
OTIBITHI

v’ [paKTHYECKHe
3aHATHS;

v’ TeCTHpOBAHWE;




3aKOoHEBI OObsicHEeHHE PEaKTUBHOTO JBIKEHUS Ha OCHOBE CaMOCTOSITCIIBLHEIC
COXpaHEHUs B | 3aKOHA COXpaHEeHMs umnyibca. [I[puMeHenne 3akoHa paboThI;
MEXaHUKe COXpaHEHMs UMITYJIbCA Ul BBIYHMCIICHHS H3MEHEHu# | v 1mabopaTropHbIe
CKOPOCTEH TeJ IPHU UX B3aUMOJICUCTBUSX. OIIBITHI
Brruucnenne  paboThI ()70} S u3MeHeHus | v IpaKTHYECKHE
KHHETHYECKOM JHEPTUU Tena. Brruncienue 3aHSTHS;
MOTEHIUAILHON DHEPTUM Tel B TPABUTALIMOHHOM | ¥ TECTHPOBAHME;
nosie. XapakTepUCTUKA NPOU3BOUTEILHOCTH MAlMH |V ;
M JBUTATEJIEH C  HCHOJB30BAaHMEM  ITOHATHS
MOIITHOCTH
MonnekynsapHas dopmyIUpOBaHUE OCHOBHBIX [IOJIOKEHUH | v caMOCTOATEIbHBIE
duzuka MOJIEKYJISIPHO- paboTsr;
KHHETHYECKOM TEOPHHU. Beimonnenue |v' mabopaTtopHbIe
AKCIIEPUMEHTOB, CITY>KaIlUX OIIBITHI
000CHOBaHHEM MOJIEKY/ISIPHO-KMHETHYECKOM TEOPHH. |V TPAKTHYECKHE
HaGmoienne OpOYHOBCKOTO JBHKCHHSI W SIBJICHHUS 3aHATUS;
muddy3un. v TeCTUPOBAHUE;
Omnpenenenue rapameTpoB BEIIECTBA B
ra3o00pa3HOM COCTOSIHUM Ha OCHOBAaHWU YpPaBHEHHUS
COCTOSIHUS HJICAJIbHOIO Ta3a.
[IpencraBnenne B BuUAEC TIpaduka H30XOPHOTO,
M300apHOTO W HM30TEPMHYECKOTO  IPOIECCOB.
Beruucnenue cpenHed  KUHETHYECKOW  3HEPruu
TEIJIOBOTO  JIBM)KCHHUSI MOJIEKYJT TI0 H3BECTHOM
TEMIIepaType BEIIECTBA
Tepmoauuamuka | DKCIIEpMMEHTAILHOE  MCCIIENOBAHME  TEIUIOBBIX | ¥ CaMOCTOSATEIBHbIE
CBOICTB BEIIICCTBA. paboThI;
Pacyer KOJMYECTBA TEIUIOTHI, HEOOXOAUMOro s (v 71a0opaTopHEIE
OCYULIECTBJIEHUSI TMpolecca IMpPEeBpalleHUsl BeIlecTBa OIIBITHI
U3 OJHOIO arperaTHoro COCTOSHMS B Apyroe. Pacder |v'  mpakTuuecKue
W3MEHEHUS BHYTPEHHEH OSHepruu Ten, padoThl H 3aHSTHUS;
HepPEeJaHHoOro KOJIMYECTBA TEIJIOTHI Ha OCHOBAaHMHU |v  TECTHPOBAHUE,
MepBOro 3akoHa TepMoAuHaMUKH. OOBsICHEHHE
TIPUHITMATIOB JIEHCTBUS TETJIOBBIX MAIlIUH
DnekTpocTaTHKa | BhIUmMcieHre  CHI  B3aMMOJIENCTBUS  TOYEYHBIX | ¥ CaMOCTOSTEIbHBIE
AIEKTPUUECKUX 3apsJIoB. Brruucienue paboThI;
HaNpsHKEHHOCTH M MOTEHIMAla JIEKTPHYECKOro (v 1abopaTopHbIe
TIOJIST OJTHOTO M HECKOJIBKUX TOUEYHBIX 3aPs/IOB. OITBITHI
W3MmepeHre pasHOCTH TOTEHIMANOB. IlpuBeneHue (v IpaKTHYECKHE
MIPUMEPOB MIPOBOTHUKOB, JTUDJICKTPUKOB 4 3aHATHUS;
KOHJIEHCATOPOB. Haobmonenue ABJICHHA |V TEMaTHYECKHE
JJEKTPOCTATHYECKOW  WHIAYKIIMA W SIBJICHUS TECTEI;
NOJSIpU3alMy  JUPJIEKTPUKA,  HAXOJALIerocs B
AJIEKTPUICCKOM TI0JIC
[TocrosiHHbIi TOK | I3MEpeHne  MOIIHOCTH  DIEKTPUYECKOr0  TOKa. | ¥ CaMOCTOSTEIbHBIE
N3mepenne DJIC M BHYTPEHHETO COMPOTHUBIICHUS paboTHI;
ucroyHuka Toka. COOp M MCIBITAHUE DIICKTPHYECKUX |V 71a00paToOpHbIE
LeTel C Pa3IuYHbIM COSAMHEHUEM IPOBOJIHHKOB, OITBITHI
pacyeT ux napameTpoB v IIpaKTHUYECKHUE
3aHATHS,
v’ TeMaTuyecKue

TECTHI,




MaruautHoe none | HabGmrogenne JeWCTBUS ~MAarHUTHOTO TIONS  Ha CaMOCTOSITEIbHBIE
MPOBOJIHUK C TOKOM, KapTMHOK MAarHUTHBIX IOJIEH. paboThI;
@dopmyaMpoBaHUE IIpaBWia JIEBOM pykKH Ais nabopaTopHbIe
ONpENEICHUsl  HalpaBlIeHUs  CWIbl  Amrepa. OTIBITHI
Bbruncnenue cui, AEHCTBYIOIIMX Ha IPOBOJHUK C IIPaKTUYECKUE
TOKOM B MarHMUTHOM TMoOJj€, OOBSCHEHUE MPUHIUIA 3aHATHUSA;
JEUCTBUSA 3JIEKTPOIABUTATEISA. Uccnenosanue TEMaTU4YECKUE
SIBJICHUS 3JIEKTPOMAarHUTHON UHAYKIIMHU TECTHI;
Mexanunyeckue [IpuBenenue npuMepoB KOIeOATEIbHBIX IBUKEHHI. CaMOCTOSTEIIbHbIE
KoJIeOaHus U HccnenoBanne 3aBUCHMMOCTH TEpHOJAA KOJIEOaHMIA paboTsr;
BOJIHBI MaTeMaTUYECKOr0 MasgsTHUKA OT €r0 JJIMHBI, MacChl U nabopaTopHble
aMIUTUTYABl KoseOanuid. OmnpeneneHne yCKOpEeHUs OTIBITHI
CBOOOJHOTO Ma/IeHUs C MOMOIIBI0 MaTeMaTHIYECKOTO MIPaKTUYECKHE
MasTHHKa. Habmiogenune xonebaHuili 3Bydarero 3aHSTHS;
Tena. [IpuBenenue 3HAYEHUS CKOpOCTH TEMaTUYECKHE
pacnpocTpaHeHus 3ByKa B Pa3IMUHBIX Cpeaax. TECTBI;
YMeHue OoOBSICHATH HCHOJIB30BAaHUE YIbTPA3BYKa B
MEIUIMHE
DIneKTpo- Habmronenue OCHWJUIOTPAaMM ~ TapMOHUYECKUX CaMOCTOSTEIIbHbIE
MarHuTHbIE KonebaHuii cuiibl Toka B 1end. OObsACHEeHHE paboTHI;
KoseOaHus u MIPEeBPALICHHS YHEPTHH B UICATLHOM KOJieOaTeIbHOM nabopaTopHbIe
BOJIHBI KOHType. M3ydenume ycTpolicTBAa M IpUHUMIA OIIBITHI
neiictBus  TpaHcopmaropa.  AHaIU3  CXEMBI MIPaKTUYECKHE
nepeiayu AIEKTPOIHEPTUH Ha OOJIbIINE PACCTOSIHUS. 3aHSTHS;
[IpuBeneHne  npUMEpPOB  BHUIOB  PaJHOCBA3M. TEMaTHYECKHE
3HaKOMCTBO C  YCTpPOWCTBaMH, BXOJSIIUMU B TECTHI;
cucreMy panuocBsa3u. OOcCyxaeHHe 0coOeHHOCTEH
pacnpocTpaHeHus! paJuOBOJIH
CseroBbie BoHbl | [I[ppuMeHEHNE Ha NPAaKTUKE 3aKOHOB OTPAXKEHUS U CaMOCTOSITENIbHBIE
MpEeJIOMIIEHUs ~ CBeTa  MpU  pEIIeHUH  3ajad. paboThI;
HaGmtonenne siBneHus Iupakuud M JTUCIEPCHU nabopaTopHbIe
CcBeTa. YMEHHE CTPOUTh H300paxKeHHs] MPEIMETOB, OTIBITHI
JaBaeMble JIMH3aMU. PacyeT ONTHYECKOM CHIIbI IIPAKTUYECKUE
JIUH3bI 3aHSTHUSA,
TEMaTHYECKHE
TECTHI;
KBanToBbIC Hab6monenue gorosnexrpuaeckoro a¢dexra. Pacuer CaMOCTOSITEIIbHBIC
CBOICTBa MaKCHMaJbHOW KMHETUUYECKOW JSHEPIUU AIIEKTPOHOB paboThI;
cBeTa ipu poTtodrddekre. nabopaTopHbIE
OTIBITHI
MPaKTUYECKHE
3aHATHUSA;
TeMaTHYECKHe
TECTBI;
®duznka aToma ®opmynupoBanue noctynaroB bopa. HaOmronenue CaMOCTOSITENIbHBIE
JIMHEMYaTOr0 W HENpPEephIBHOrO CHeKTpoB. Pacuer paboTHI;
YacTOThl M JITMHBI BOJHBI HMCITYCKa€MOIr'0 CBETa IMpHU n1abopaTopHbIe
IepexoJle aromMa W3 OJHOI0  CTAallMOHAPHOTO OIIBITHI




cocrostHust B apyroe. OObscHeHHE NpPUHIIUIIA MIPaKTUYECKHE
JICHCTBUA Jla3epa 3aHATHS;
TEMaTUYECKHE
TECTHI;
®dusnka HabOmonenue T1pekoB anb(da-gacTuir B Kamepe CaMOCTOATEIIbHBIE
aTOMHOTI0 SApa Buibcona. Peructpauust sIepHbBIX M3Iy4YEHUH C paboThI;
Y 3JIEMEHTAPHBIX | MOMOUIBIO cueTyuka [ 'eiirepa.Pacuer sHepruu cBs3u naboparopHbIe
YacTUIL aTOMHBIX dAnep. lloHMMaHuMe LEHHOCTM HAY4YHOTO OTIBITHI
MO3HAHUST MUpPAa HE BOOOIIEC IS YeIOBEUeCTBA B MPaKTUYECKHE
eiaoM, a Uil KaKIoro oO0y4aromierocst JHM4HO, 3aHATUSA;
LIEHHOCTU OBJIAJICHUSI METOJOM HAY4YHOTO MO3HAHUS TEMaTUYECKHE
JUIS  JOCTIKEHUs — ycmexa B JII0OOOM  BUJE TECTHI;
IIPAKTHYECKOU JIEATEIBbHOCTH.
Crpoenue u OO0mbscHeHre MoJienu paciupsionieiics Beenennoi CaMOCTOSTEIIbHbIE
pa3BuTue paboTHI;
Bcenennou nabopaTopHbIE
OTIBITHI
MIPaKTUYECKHE
3aHATHUSA,
TEMaTUYECKHE
TECTHI;
[Ipoucxoxnenne | Habmronenue 3Be3n, JIyHbl W IJIaHET B TEJIECKOIL. CaMOCTOATEIIbHBIE
ConneuHoit Habntoienne CONMHEYHBIX TMSTEH C  [OMOIIBIO paboThI;
CHCTEMBI TEJIECKOIa nabopaTopHble
OTIBITHI
MPaKTUYECKHE
3aHATHUSA;
TEMaTUYECKHE
TECTHI;
XUMUA
Beenenue PackpeiTne BKIIama XUMHUYECKOM KapTUHBI MHpA B CaMOCTOSITEIbHBIE
€AUHYI0  €CTECTBEHHO-HAYYHYI0  KapTUHYy  MHpa. paboThI;
XapakTepucTUKa XUMHH KaK MPOU3BOIUTEIHBHONU CHIIBI TEMaTUYECKHE
oOmecTBa TECTBHI,
Baxneitmue YMeHue  gaTh  ompeneleHue U ONepUpOBaTh CaMOCTOSITEIIbHbBIE
XUMUYe- CIIENYIOMMUA XUMHUYECKUMU TOHSITHSIMU: «BEIIECTBOY, paboTHI;
CKHE MOHATUS | «(XUMUYECKUM  AJIEMEHT»,  «aToOM»,  «MOJIEKyJay, nabopaTopHbIe
«OTHOCHUTEJIPHBIE aTOMHAs W MOJEKYJSIPHAs MaccChy, OTIBITHI
«HOHY», <«AJUIOTPOMUS», «U30TOMNBD», «XHMHUYECKas MPaKTUYECKHE
CBA3BY», <(OAIEKTPOOTPULATEIBHOCTDY, «BAJIEHTHOCTHY, 3aHSTHUS,
«CTETIEHb OKHUCICHUS», «MOJbY», «MOJIIpHas Maccay, TEMaTUYECKHE
«MOJISIpHBIM ~ 00Be€M  ra3000pa3HBIX  BEIIECTBY, TECTHI;
«BEIIECTBA  MOJEKYJISIPHOTO W HEMOJIEKYJISPHOTO XUMUYECKHE
CTPOEHUSY, «pacTBOPBIY, «BQIEKTPOJIUT u JUKTAHTBI
HEIJIEKTPOIIUTY, <BJEKTPOIIUTUYECKAs JAUCCOLIMALIUSY,

«OKHCIIUTCIIb W BOCCTAaHOBHTCIIb)», «OKHCICHHEC U




BOCCTAHOBJICHHE», «CKOPOCTh XUMHUYECKOW peaKInm»,
«XMMHUYECKOE PABHOBECUEY», «YTJEPOJHBIN CKEIeT»,
«(yHKIIMOHANBHAS TPYIIAY, KU30MEPHS»

OcHoBHbIE @OopMyIMpOBaHHE  3aKOHOB  COXPAHEHUsS  MAacChl CaMOCTOATEIIbHbBIE
3aKOHBI BEUIECTB M IIOCTOSHCTBA  COCTaBa  BELIECTB. paboThI;
XUMUHA YcTraHoBiEHNE NPUYUHHO-CIIEICTBEHHOW CBA3U MEXKIY naboparopHbIe
COIEp)KaHMEM  ITHUX  3aKOHOB M  HalMCAHHEM OIIBITHI
XUMHAYeCKHX (opMyn u©  ypaBHeHHWH. PackpbiTue [IPAaKTUYECKUE
¢usnyeckoro cmbicia cuMBoiMKHM Ilepuonuueckoit 3aHATHS;
TaONMMIBI XUMHUYECKUX djemeHToB J[.M.MeHaeneena TeMaTH4YECKHUE
(HOMepoB 371eMeHTa, TECTBI;
nepuoja, TpyHIbl) U  YCTaHOBJIEHHWE IPUYHUHHO- XUMHUYECKHE
CIICACTBEHHOW CBA3M MEXAY CTPOCHMEM aroma H JUKTaHTBI
3aKOHOMEPHOCTSIMM HM3MEHEHUsI CBOMCTB JJIEMEHTOB H
00pa30BaHHBIX UMU BELIECTB B IIEpUOJaX U IPYyIMIIaX.
XapakTepucTruKa 3JIEMEHTOB MAaJIbIX IEPHOJOB IO MX
I10JIO’KEHHUIO B ITepuoanueckon CUCTEME
.. Meunpneneena.
OcHoBHbIE VYCcTaHOBIIEHHE 3aBUCUMOCTU CBOMCTB XHMHYECKHX CaMOCTOSITEIIbHBIE
TEOPUHU BEUIECTB OT CTPOEHUSA AaTOMOB OOpa3yloIUX UX paboTHI;
XUMHH XUMHMUYECKHUX JJIEMEHTOB. XapaKTEPUCTUKA Ba)KHEHIINX nabopaTopHbIe
TUIOB XMMHUYECKUX CBSI3€d U OTHOCUTEIIBHOCTH 3TOU OIIBITHI
tunojgorud.  OOBACHEHME  3aBHCHUMOCTH  CBOMCTB IIPAKTUYECKUE
BEILIECTB OT UX COCTAaBAa U CTPOEHUS KPUCTAIUIMYECKHX 3aHSTHS;
pemerok. DOpMyJIMpPOBaHME OCHOBHBIX IIOJIOXKEHUM TEMaTHYECKHE
TEOPUH ANEKTPOJIUTUYECKON JUCCOIUAIIU u TECTHI;
XapaKTepUCTHKa B CBETE€ JTOH TEOPUHU CBOMCTB XUMUYECKHE
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCITMHECHUM. JUKTaHTBI
@OopMyIMPOBAaHUE OCHOBHBIX IIOJIO)KEHUH  TEOPHUH
XUMHYECKOTO CTPOEHHsI OPraHWYECKHX COCIWHEHHU WU
XapaKTepUCTHKAa B CBETE€ JTOH TEOpPUHU CBOMCTB
BAKHEUIINX  NPEICTABUTENIEH OCHOBHBIX  KJIACCOB
OpPraHUYECKUX COCIMHEHUN
Baxneiimme XapakTepucTuKa CTPOEHHUs aTOMOB U KPUCTAJJIOB U Ha CaMOCTOATEJIbHBIE
BEILECTBA 3TOM OCHOBE — OOMIMX (U3NYECKUX U XMMUYECKHUX paboThI;
Y MaTepuayibl | CBOMCTB METAJUIOB M HEMETAUIOB. XapaKTEpHUCTHKA nabopaTopHble
COCTaBa, CTPOEHHUs, CBOICTB, MOJIYYCHUS U IPUMECHEHUE OTIBITHI
BAKHEUIIINX HEMETAUIOB. XapaKTEpUCTUKA COCTaBa, [IPAKTUYECKUE
CTpPOEHHSI M OOLIMX CBOWCTB BaKHEHIIMX KJIacCOB 3aHSTHS;
HEOPraHWYECKNX coeauHeHuil. OnucaHue cocraBa u TEMaTUYECKHE
CBOMCTB BaXHEMILINX IPEICTAaBUTENIEH OPraHUYECKUX TECTBI;
COEIMHEHMI: METaHOJIa U 3TaHOJA, CIOKHBIX 3(QUPOB, XUMUYECKHE
KHUPOB, MbLJI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI), JUKTaHTBI
MOHOCaxapuIoB (IJIIOKO3bI), AMcCaxapHuIoB (caxaposbl),
MOJINCAXapUIOB (xkpaxmaina " LIEJUTIOJI03B1),
AMUHOKHCIIOT, 0eIKoB, HCKYCCTBEHHBIX u
CUHTETUYECKUX IIOJIUMEPOB
Xumnueckuit | Mcronp3oBanne B ydeOHOW ©  TpodeccCHOHATbHOM CaMOCTOATENIbHBIE
A3BIK NESATEIBHOCTH XMMHYECKUX TEPMUHOB M CHUMBOJIMKH. paboThI;
¥ cuMBOJIMKa | Ha3plBaHME M3y4EHHBIX BEIIECTB 10 TPUBUAIBHON WM 1abopaToOpHbIE
MEXIYHAPOAHOW HOMEHKIIATYPE U OTPAKEHHUE COCTaBa OTIBITHI
9THX COCIMHEHMH C MOMOIIBIO XMMHUYECKHX (OPMYIL ITPAKTUYECKUE




OTpaxkxeHHE XHMMHYECKHMX HPOLECCOB C ITOMOILIBIO 3AHATUS;
YPaBHEHUN XUMUYECKUX PEaKIUI TEMAaTUYCCKUE
TECTHI;
XUMUYECKUE
JUKTAHTHI
Xumuyeckue | OOBSICHEHHE  CYIIHOCTH XUMHYECKHX  IPOIECCOB. CaMOCTOSITENIbHbIE
peakuuu Krnaccudukanus XUMHUECKUX peakUuid MO pa3IuyHbIM paboThI;
MpU3HAKaM nabopaTropHbIe
OTIBITHI
MPaKTUYECKHE
3aHATUSA;
TEMaTUYECKHE
TECTHI;
pelieHue 3a1a4
Xumuueckuil | BbllosiHEHHE XUMHUYECKOrO HKCIIEPUMEHTa B IIOJHOM CaMOCTOSTEIIbHbIE
HKCIIEPUMEHT | COOTBETCTBHHM C TMPaBWIAMU TEXHHUKH OE€30MaCHOCTH. paboTHI;
Habmtonenue, pukcupoBaHue U OMHMCAHUE PE3yIbTATOB nabopaTopHbIe
IIPOBEJIEHHOT'0 SKCIIEPUMEHTA OTIBITHI
MIPaKTUYECKHE
3aHATHUSA,
TEMaTUYECKHE
TECTHI;
XUMUYECKHE
JTUKTAHTHI
Xumuyeckas [IpoBeneHnne camMoOCTOSTEILHOIO ITOMCKA XWMHUYECKOU CaMOCTOSITEIbHBIE
uHpopManusa | uHGOpMaUU c UCIIOJIb30BAaHUEM Pa3IMYHBIX paboThI;
HMCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX W3JIaHHH, TEMaTUYECKHE
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); TECTHI;
WCIIOIb30BAaHUE  KOMITBIOTEPHBIX  TEXHOJOTHUW A XUMUYECKHE
00paboTKHU U mepesayd XUMHUECKoi nHdopmanmu u ee JUKTAHTHI
MIPEACTABJICHUS B PA3INYHBIX (hopMax
[Tpodunsroe | OOBsICHEHHE XUMHUYECKUX SBICHUH, MPOUCXOAIIUX B CaMOCTOSITEIIbHbBIE
u ipoec- npuposie, ObITy W Ha mnpousBoiactBe. CoOiroeHue paboThI;
CHOHAJIBHO MpaBUJl  HKOJIOTMYECKM TPAMOTHOTO TOBEACHUS B TEMaTUYECKHE
3HAYUMOE okpyxkatomei cpene. OlLEHKa BIUSHUS XUMHYECKOTO TECTBHI;
coJiep)KaHue 3arpsi3HEHUs]  OKpYXalollled Cpeabl Ha OpraHu3M pelieHue 3a1a4
YyelloBeKa M JApyrue >kKuBble opraHu3Mbl. CoOmroaeHue
mpaBwiI 0€30MacHOro oOpalleHus ¢ TOPIYUMH U
TOKCHYHBIMU BEIIIECTBAMH, 1ab0paTOpHBIM
obopynoBanuem. Kputudeckas orneHKa JOCTOBEPHOCTU
XUMHUYECKONH MHGOpMaIuy, MOCTYMAOEH U3 pa3HbIX
HMCTOYHUKOB
B1OJIOI'UA
buonorus — | 3HaKOMCTBO ¢ 00BEKTaMU U3Y4EHUsI OMOJIOTHH. CaMOCTOSITEIIbHbBIE
COBOKYITHOCTH | BolsiBnenue ponu  Ouoiorun B (OpMHUpPOBAHUU paboTHI;
HayK O )KUBOW | COBPEMEHHOW E€CTECTBEHHO-HAyYHON KapTUHBI MHUpa U TEMaTUYECKHE
pUpoe. MPAKTUYECKOU NEeSATETbHOCTH JIIOICH TECTEHI,
Metonsnl

HAy4YHOTO




[MO3HAHUA
B OnoJioruu

Knertka 3HaKOMCTBO €  KJIETOYHOM  TEOpUeH  CTpoeHUs CaMOCTOSITENIbHbIE
opranusmoB.IlonydyeHne mpeacraBieHuss O  poiH paboTsr;
OpPraHUYECKUX W HEOPraHWYECKHUX BELIECTB B KIIETKE. Ouosornyeckue
3HaHUE CTPOCHUS KJIIETOK IO pe3yiabTaraM padoThl CO JUKTaHTBI
CBETOBBIM  MHKPOCKONIOM.  YMEHHE  OIUCHIBATh IIPaKTUYECKHE
MHUKpOIIpenapaThl KJIETOK pacTeHuUN. YMmeHune 3aHATHSL;
CpaBHUBAThb CTPOCHUE KJIETOK PACTEHUHN U JKUBOTHBIX I10 TEMaTU4YeCKHe
TOTOBBIM MUKpPOIIpenaparam TECTBHI;

Opranusm 3HaHue OCHOBHBIX croco0oB pa3sMHOXKEHUs CaMOCTOSITENIbHbIE
OpPraHU3MOB, CTaJUIl OHTOT€HE3a HA MIPUMEPE YEIIOBEKA. paboTsr;
3HaHue NMPUYUH, BbI3bIBAIOIINX HAPYILIEHHUsS B Pa3BUTUU Ouosornyeckue
OpPraHU3MOB. YMEHHE TIOJIb30BaThCSl TEHETUYECKON JTKTAHTHI
TEPMUHOJIOTHEH M CHMBOJIMKOM, pelats npocTeiiine IPAaKTUYECKHE
FEHETUYCCKHE 3aJ]a4H. 3HaHue 0COOCHHOCTEH 3aHATHUS;
HacJIe/ICTBEHHON 1 HeHAcJeICTBEHHON N3MEHUYNBOCTH U TEeMaTU4YeCKHe
uX OMOJIOTMYECKON POJIM B SBOJIFOLIUH KUBOTO TECTHI;

Bun YMeHHne aHanM3upoBaTh W OICHHUBATH pa3IMYHBIC CaMOCTOSITEITbHBIE
TUIIOTE3bl MIPOMCXOXKICHUS XKU3HM Ha 3emiie. YMeHue paboThI;
IIPOBOAUTH OINHUCAaHUE OCOoOelW OAHOro BHJA IO OuoJI0rnuecKue
MOP(OJIOTHUECKOMY KPUTEPHIO. PazButue JUKTaHTBI
CIIOCOOHOCTEH SICHO M TOYHO H3Jaratb CBOM MBICIIH, MPAaKTUYECKHE
JIOTMYECKHM OOOCHOBBIBaTb CBOK TOYKY 3pEHHS, 3aHATUS;
BOCTIPHHHMATh u aHAJTN3UPOBATH MHEHHS TEMaTUYECKHE
coOeCeIHUKOB, NPU3HABas NPABO JPYroro 4esjoBeKa Ha TECTBI;
WHOE MHEHHE. Y MEHHE JTOKa3bIBaTh POJICTBO YEJIOBEKA U
MJIEKOMTUTAIOIIUX, OOIIHOCTb u PaBEHCTBO
YeJIOBEYECKUX pac

OKocucTeMbl | 3HAaHHME OCHOBHBIX JKOJIOTHYECKUX (aKTOPOB U HX CaMOCTOSITENIbHbIE
BIVMSIHUS Ha OPTaHU3MBL. 3HAHHWE OTJIMYUTEIBHBIX paboTsr;
MIPU3HAKOB UCKYCCTBEHHBIX coo011ecTB — Ouosornyeckue
arposkocuctem. [lonydyeHue npencTaBieHHUS O CXEMeE JTKTAHTHI
HKOCHUCTEMBI Ha mpuMmepe Ouocdepsl. JleMoHcTpaus MPaKTUYECKHE
YMEHUS MIOCTAaHOBKH nenei NeSITeTTbHOCTH, 3aHATHUS;
IUIAHUPOBAaHHE  COOCTBEHHOM  JEATEIBHOCTH  JIJIsS TeMaTU4eCcKHe
TOCTIDKEHHSI  TIOCTABJICHHBIX — IEJIeH, TPeIBUICHUS TECTHI;

BO3MOXXHBIX PE3YJIbTATOB ATHUX ACHCTBHH, OpraHH3alUH
CaAMOKOHTPOJII W OHLCHKH IIOJIYYCHHBIX PE3YJIbTATOB.
OOyuenue coOIIOCHNIO TPaBUII TOBECHHS B TIPUPOJIE,
OEpe)KHOMY OTHOIICHHIO K OMOJOTHYECKUM OOBEKTaM
(pacTeHHMSIM ¥ JKMBOTHBIM M WX COOOIIECTBaM) M HUX
OXpaHe




