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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOTPAMMBI
YYEBHO JUCIHATIJINHBI

1.1. MecTro AUCHUIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/bHOI
NpOrpaMmblI:

VYuebnas pmuciumnHa «EcTecTBO3HaHME) SBIAETCS YUEOHBIM TIPEAMETOM  TI0
BbIOOpY M3 00s3arenbHOI npeaMeTHol obnactu «EcrectBennsie Haykm» PI'OC cpeanero
o0mrero oopa3oBaHusl.

B npodeccuoHanbHBIX  00pa3oBaTENbHBIX  OpPraHU3alUAX,  PEATH3YIOLIMX
00pa3oBaTeNbHYI0 TPOrpaMMy CpEAHEro OO0mero oOpa3oBaHUs B Mpeaenax OCBOCHHS
[MIICC3 CIIO na 6a3e ocHOBHOrO o0miero oOpa3oBaHUs, Yyd4eOHass JUCIHIUIMHA
«EctecTBo3HaHue» m3ydaeTcs B oOmieoOpa3zoBareabHOM Ikie ydeOHoro turana [ITICC3
CIIO na 06a3ze OCHOBHOTO OOmIETO OOpa30BaHMS C TOJYYCHHEM CpPEIHEro OOIIero
obpazosanus (IITICC3).

B yuebnsix mmanax IIIICC3 mecto yuebHOM aucuuruinabl «EcTecTBo3HaHME» B
cocTaBe o00IMeo0pa3oBaTeIbHBIX YYE€OHBIX AWCIUIUIMH IO BBIOOpPY, (GopMUpYyeMBIX WH3
o0s3aTenpbHBIX mpeaMeTHbix obmacteit PI'OC cpemnero obmero oOpazoBaHMs, IS IO
cneunansHocTd  38.02.01 «OxoHOMMKA U OyXTaJlITepCKUi yUeT (10 OTPaCcisiM)»

VYueOnas nucuuruinHa «EcTecTBo3HaHue» sBiseTCs Y4YeOHBIM MpPEIMETOM IO
BbIOOpY M3 00s3arenbHOM npeaMeTHol obnactu «EcrectBennsle Haykm»y PI'OC cpeanero
obmero oOpa3oBaHusI.

B npodeccuoHanbHbIX  00pa3oBaTENbHBIX  OpPraHU3alMAX,  PEaTH3YIOLINX
o0pa3oBaTeNnpHyI0 MPOrpaMMy CpeIHEro o0Imiero oOpa3oBaHHA B Mpeaeraax OCBOSHHS
[MIICC3 CIIO na 6a3ze ocHOBHOrO o0miero oOpa3oBaHus, YydeOHass JUCLHIIIMHA
«EctecTBo3HaHMe» u3ydaercss B oOmieoOpa3oBaTesnibHOM Lukie ydyeOHoro ruiana [ITICC3
CIIO na 06a3e OCHOBHOrO OOIIEr0 OOpa3oBaHUs C TMOJNYYCHHUEM CpPEIHEro OOIIero
obpazoBanus (IIIICC3).

B yuebnpix mmanax I[MIICC3 mecto ydeOHONW MUCHHMILIUHBI «EcTeCTBO3HAHUE» B
coctaBe 00I11€00pa30BaTENbHBIX YUEOHBIX ITUCHUIUIMH IO BBIOOPY, (HOPMUpPYEMBIX H3
oOs3arenbHBIX npeameTHbix obnacteit ®I'OC cpennero obmero oOpazoBaHus, A
cnenuanbHocTH CIIO mo cnenumansHocT  38.02.01 «OkoHOMMKA U OyXTraJTepCKUil yder
(o otpaciam)»

1.2. IInannpyemble pe3yabTaThl OCBOCHHS TUCHHUIINHBI:

Copepxanue mnporpamMmbl «EcTecTBO3HAHUE» HANpaBICHO Ha JOCTH)KEHUE
CIEAYIOIIMX LeJsIei:

- OCBOCHHE 3HAHUI O COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHE MHUpa U METOJax

€CTeCTBEHHBIX HayK; 3HAKOMCTBO C HamOOJee BAKHBIMHU HJIICSMH M TOCTHIKCHUSIMHU

€CTECTBO3HAHHUSA, OKAa3aBIIMMH OIpPEENsIoNlee BIUSHUE Ha PAa3BUTHE TEXHUKU U

TEXHOJIOTHH;

- OBJIaJICHUE YMEHUSIMH MPUMEHSTH MMOJyYCHHbIE 3HAHUS U OOBSCHEHUS SIBICHUN

OKpYXaloIIero  MHpa, BOCHPUATUS HWH(GOPMALMU  ECTECTBEHHOHAYyYHOTO U

npo(hecCHOHATBbHO-3HAUUMOTO  COACpXKaHMsI;  pa3BUTHE  WHTEIIEKTYalbHBIX,

TBOPYECKUX CIOCOOHOCTE W KPUTHUYECKOIO MBIIUICHUS B XOAE IPOBEIACHHUS

NOPOCTEHIINX HCCIEeIOBAaHUN, aHajiu3a SBJICHUH, BOCHPUATUS U HUHTEPIPETALUU
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€CTeCTBEHHOHAYYHOH HH(pOpMaIH;

- BOCHHUTaHUE YOEXIEHHOCTH B BO3MOXXHOCTHU IO3HaHMs 3aKOHHOM NpUPOABI U

WCIIOJIb30BAaHUS JIOCTH)KEHUN €CTECTBEHHBIX HAyK AJI Pa3BUTHs LUBUIM3ALUU U

MOBBILICHMSI KAU€CTBA KU3HU;

- IPUMEHEHHUE ECTeCTBEHHOHAYYHBIX 3HAHUH B MPO(HECCHOHAIBHON ESTEIbHOCTH U

MOBCEHEBHOM KHM3HM sl obOecrieueHUs Oe30MacHOCTH KHU3HEACSATEIbHOCTH;

IPaMOTHOTO HCIIOJIb30BAaHUSl COBPEMEHHBIX TEXHOJIOTUH; OXpaHbl 30pPOBbB,

OKPYXKaroIIeH Cpeabl.

@DenepanbHbIl TOCYIapCTBEHHBIH 00pa30BaTeNbHBIA CTAaHIAPT CpPEAHEro OO0mIero
o0pa3oBaHMs, YTBEP)KICHHBIM MpHUka3oM MuHucTepcTBa oOpa3oBaHus M Hayku Poccuiickoit
O®eneparun ot 17 mas 2012 1. Ne. 413 ycranaBiuBaer TpeOOBaHMS K JIMYHOCTHBIM,
METalpeIMETHBIM M MNPEAMETHBIM pe3yjibTaTaM OCBOEHHUS OOYyYaroIUMKCS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMBbl

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS OCHOBHOM 00pa3oBaTeibHONl HpPOTrpaMMbI
Oo0yJaromuMuCs JOJDKHBI ~ OTPakaTb TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAThCSl C(OPMHMPOBAHHOW BHYTPEHHEH MO3MLMEH JMYHOCTH, CHUCTEMOM
LEHHOCTHBIX OpUEHTAlMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOIIMX
TPaJMLIUOHHBIM LIEHHOCTSIM POCCHMCKOIO OOLIeCTBa, paclIMpEeHUE KU3HEHHOIO OMbITa H
OIbITa JAEATEIBHOCTU B IPOLECCE pEAM3allMM OCHOBHBIX HAlpPAaBIEHUM BOCIIUTATEILHON
JESTeIbHOCTH, B TOM YHCJIE B YACTH:

- 2PAANCOAHCKO20 BOCHUMAHUSL:

C(OPMHPOBAHHOCTh TPAKIAHCKOW MO3WIMK OOYdYaIONerocss KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIEeCTBa;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX NpaB U O0A3aHHOCTEH, YBaXCHHE 3aKOHA U
MIPABOIIOPSIKA;

MPUHSITHE TPATUIIMOHHBIX HAIIMOHAIBHBIX, OOIEUETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCThH MPOTUBOCTOSITH MACOJIOTHH IKCTPEMHU3MA, HallMOHAIN3MA, KCeHO(oOuH,
JUCKPUMHHAILINHA 11O COIMUAJIBHBIM, PECIIUTHUO3HBIM, PAaCCOBBIM, HAIWMOHAJIBHBIM IIPHU3HAKAM;

TOTOBHOCTbL BECTU COBMCCTHYIO HACATCIBHOCTL B HHTCPECAX TPaKAAHCKOIO
00111ecTBa, y4aCTBOBaTh B CAMOYTPABIIEHUN B 00IIe00pa30BaTEIbHON OpraHu3alluu;

YMCHUC BSaHMOﬂeﬁCTBOBaTL C COMaJIbHbBIMU HMHCTUTYTaMH B COOTBCTCTBHUU C HUX
GYHKIUSAMHI U Ha3HAYEHUEM;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM JEATENBHOCTH;

- NAMpUOMUYECKO20 60CHUMAHUSL:

c(hOpMUPOBAHHOCTh POCCHMCKON TPaKTAHCKOH HWACHTHYHOCTH, TNATPUOTU3MA,
YBa)KEHHUS K CBOEMY HapoOJy, 4yBCTBa OTBETCTBEHHOCTH nepel PoanHon, ropaoctu 3a cBO
Kpaii, cBoto PoauHy, CBOI S3bIK U KYJBTYpY, MPOILIOE U HACTOSIIEE MHOIOHAIIMOHATILHOTO
Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHMBOJIaM, HCTOPHUYECKOMY H
MPUPOTHOMY HACJIEINIO, MAMSITHUKAM, TpaAuLIUSIM HapoaoB Poccun, noctmkenusm Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIIOTUIX U TPYIE;

ujeiiHasg yOeXJIEeHHOCTb, TOTOBHOCTh K CHyXeHHI0 u 3amure OteyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;
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- 0YX08HO-HPABCBEHHO20 80CHUMAHUSL:

OCO3HAaHHE JYyXOBHBIX IIEHHOCTEH pOCCHICKOrO Hapoaa; cHOpMHPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO NTOBEICHHUS;

CIIOCOOHOCTh ~ OLIEHMBATh CHUTyallMI0 H TPHUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIero;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POAMUTENSAM W (WUJIU) APYTUM YJIE€HAM CEMbH,
CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO IIPUHATUS LIEHHOCTEW CEMEWHOM JKHU3HU B
COOTBETCTBUU C TpaaulUsIMu HapoaoB Poccuu;

- 9CMemuyYecKko20 60CNUMAaHUsL:

ACTETUYECKOE OTHOIIECHHE K MUY, BKIIIOYasIICTETUKY  OBbITa,  HAYYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa U OOIIECTBEHHBIX OTHOLLICHUII;

CIIOCOOHOCTh BOCIPHUHMMATH pa3lM4YHble BUJIbl UCKYCCTBA, TPATULUH U TBOPUYECTBO
CBOETO U JPYI'MX HapOAOB, OLYIIAaTh SMOLMOHAIBHOE BO3IEHCTBUE UCKYCCTBA;

yOEXKIEHHOCTh B 3HAUMMOCTH JUIsl JINYHOCTU U OOIIECTBa OTEYECTBEHHOIO U MHUPOBOTO
HCKYCCTBA, 3THUYECKUX KYJIBTYPHBIX TPAIULUI U HAPOJHOTO TBOPUYECTBA;

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE IPOSIBIAThH
KayeCcTBa TBOPYECKON JIMYHOCTH;

- puzuuecko2o ocnumanus:

Cc(OPMHUPOBAHHOCTh 3J0POBOr0 M Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOI'O
OTHOILIEHHUS K CBOEMY 3/10pPOBBIO;

HOoTpeOHOCTh B ()U3MYECKOM  COBEPUICHCTBOBAHMH,  3aHATUSX  CIOPTUBHO-
0370POBUTEIBHOMN JESATEIBHOCTHIO;

aKTUBHOE HENpUATHE BpPEAHbIX MPHUBBIYEK M MHBIX (OpM MNpUYMHEHHS Bpenaa
(GU3UIECKOMY U IICUXUIECKOMY 3/I0POBBIO;

- Mpy006020 BOCNUMAHUA!

TOTOBHOCTH K TPYZY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY0Jt00ue

TOTOBHOCTb K aKTHBHOM JEATEIBHOCTH TEXHOJOTMYECKOW M COLIMATBHOMN
HANPaBIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH
TaKyI0 JESTeIbHOCTh;

UHTEpeC K pasnuyHbiM chepam TpodeCcCHOHATBHOU JIEATENBHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BHIOOpP Oyaymied mnpodeccuu W peain30BBIBAaTH COOCTBEHHBIC
JKU3HEHHbIE T1JIaHBI,

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHMIO M CaMOOOPa30BaHHUIO Ha TMPOTSKEHUU
BCEM KU3HHU;

- 9KOJI02UHECKO20 60CNUMAHUA

c(OpPMUPOBAHHOCTh HKOJIOTUYECKOM KYyJIbTypbl, NOHHMAHUE BIUSHUS COLMAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOM M COLMAIBHOM Cpenbl, OCO3HAHHE
r7100aIbHOTO XapaKTepa IKOIOTUYECKUX MPoodIIeM;

IUIAHWPOBAHHUE U OCYILIECTBIICHUE JCHCTBUM B OKPY’KAIOILEH Cpelle Ha OCHOBE 3HAHUSA
L[eJIel YCTOMYMBOIO Pa3BUTHs YEJI0BEUECTBA;

AaKTUBHOE HENIPUATHE NEHCTBUM, IPUHOCAIIUX BPE OKPYIKAIOLIEH Cpece;
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YMEHUE MIPOTHO3UPOBATH HEeOIaronpusITHBIE 9KOJIOTUUECKHE MOCJIEICTBHUS
MPEANPUHAMAEMBIX JCHCTBHM, MPEIOTBPAIATh UX;
pacCIIMpPEHUE OIbITA EATEIbHOCTH YKOJIOTHUYECKON HAIPABIEHHOCTH;

- YeHHOCMU HAYYHO20 NO3HAHUA!

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHA HAyKM U OOIIECTBEHHOW TNPAKTUKH, OCHOBAHHOIO Ha JAMaloOre KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHNE  SI3BIKOBOM M  UMTATEIbCKOM  KYyJbTypbl Kak CpEICTBa
B3aMMOJICHCTBUS MEXKIY JTIOAbMH U MO3HAHUS MHUPA;

OCO3HaHHUE LIEHHOCTU HAY4YHOM AESITEIbHOCTH, TOTOBHOCTh OCYIECTBIATH POEKTHYIO U
HCCJIEIOBATEIbCKYIO ASITETbHOCTh HHANBUAYAIBHO U B TPYIIIE.

MertanpenmeTHble pe3yabTaThl OCBOCHHS OCHOBHOW 00pa3oBaTENIbHON IpPOrpaMMbI
JIOJIKHBI OTPaKaTh:

1. Osnadenue ynugepcanbHbiMu yueOHbIMU NO3HABAMENbHLIMU OCUCMEUAMU:

a) 6a30BbIC JIOTHUECKHUE JICHCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMPOBaTh U aKTyaJIU3UpPOBaTh MPOOJIEMy, pacCMAaTpHUBATH €€
BCECTOPOHHE;

YCTaHABIMBAaTh CYLIECTBEHHBIM IPU3HAK WJIM OCHOBAHMS JUIsl  CPaBHEHMS,
KJaccupuKanui 1 0000IIeHuS;

ONpPENENATh LEIN ACSITEIIBHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUH MX JOCTHKCHHS;
BBISBJISITH  3AKOHOMEPHOCTHM M NPOTHBOPEYMsI B PACCMAaTPUBAEMBIX SIBJICHUSX; BHOCUTh
KOPPEKTHUBBI B JI€ATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM, OLIEHUBATH PUCKHU
MIOCJIEICTBUN IEATEILHOCTH;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX MPoOIIeMm;

0) 0a30BbBIC UCCIIETOBATEILCKUE ICHCTBUS:

BJIAJACTh HaBbIKaMU yqe6H0-I/ICCH€I[OBaT€HBCKOI\/’I n HpOGKTHOfI JACATCIIbHOCTH,
HaBBIKAMU pa3penieHus mpooiem;

CIIOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSITEIIBHOMY TTOMCKY METOOB PEIICHUS
NPaKTUYECKHX 32J1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB IIO3HAHHS,

OBJIAZICHUEC BUAAMU ACATCIBHOCTHU 110 MMOJTYYCHHUIO HOBOI'O 3HAHHA, €0 HHTCPIIPETAINH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IMYHBIX YUYCOHBIX CUTYyalMsX, B TOM 4YHCJE TpHU
CO3JIaHUH YYEOHBIX U COIMATBHBIX IPOCKTOB;

(GopMHpPOBaHHE HAyYHOTO THIA MBIIUICHHS, BIIAJICHUEC HAYYHOH TEPMUHOJIOTHEH,
KJTFOYEBBIMH MTOHATUSIMH U METO/IaMHU;

CTaBUTHh U (POPMYITUPOBATH COOCTBEHHBIC 33aJjaul B 00pa30BaTEIbHON JCATENLHOCTU U
KU3HCHHBIX CUTYaIlUsX;

BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3U M aKTyaIM3MpPOBaTh 3a7ady, BBIIBUTaTh
THIIOTE3y €€ pEIICHUs, HaXOJWTh apTyMEHThI ISl JTOKAa3aTejbCTBa CBOMX YTBEPIKICHUH,
3a7aBaTh [apaMeTpbl U KPUTEPUH PELLICHHUS;

AHAIM3UPOBATh MOTYYCHHBIE B XO/I€ PEIICHUS 3374, Pe3yIbTaThl, KpUTUYECKU

OLCHUBATH UX JOCTOBCPHOCTD, IMIPOTHO3UPOBATH H3MCHCHHEC B HOBLIX YCJIOBUAX; JaBaTh
OIICHKY HOBBIM CUTYaIlMsIM, OIICHUBATh TPUOOPETECHHBIN OIIBIT;

paspabaThiBaTh IUTAaH peIIEHUs MNpoOJeMbl C Y4YeTOM aHajliu3a UMEIOIIUXCS
MaTepHUAIIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
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OCYIIECTBIISAThH IIE€JICHANPABICHHBIN MOWCK MEPEHOca CPEJCTB U CIIOCOOOB ACHCTBUS B
poeCCHOHATIBHYIO Cpey;

yMETh TMEPEHOCUTh 3HAaHUS B IMO3HABATEIBHYI0 W TPAKTHUYECKYIO 00IacTu
KHU3HEIEATCITLHOCTH;

YMETh WHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIM O00JIaCcTel; BBIIBUTATh HOBBIC
Wjeu, TpeaiaraTh OpPUTHHAIBHBIC MOIXOABI W PEIICHWsS; CTaBUTh MPOOJIEMBI W 3aJlavH,
JOITYCKAIOIIUE AIbTEPHATUBHBIC PEIICHUS

B) pabota ¢ uHpOpMaIei:

BJIQJICTh HABBIKAMU TIOTYYCHHS HH(POPMAIIHH U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENILHO OCYIIECTBIISATh TIOUCK, aHAIN3, CUCTEMATH3AIUIO0 U HHTEPIIPETAIIUIO
HHGPOPMAITUHU PA3TNIHBIX BHIOB U ()OPM TIPEICTABIICHUS;

CO3lIaBaTh TEKCTHI B Pa3IMYHBIX (opMarax ¢ y4eTOM Ha3HaYeHUs HHOOPMAIMH |
EJICBOM ay TUTOPHH, BBIOMPAsi ONTUMAIBHYIO (JOPMY TPEICTABICHUS W BU3YalIU3aIliH;

OILICHUBATh JIOCTOBEPHOCTH, JISTHTUMHOCTh HH(POPMAIINH, €€ COOTBETCTBHE MPABOBBIM
U MOPaJIbHO-3TUYECKUM HOPMAaM;

UCIIONB30BaTh CpelCTBa HMH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B
pCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AI[MOHHBIX 3a7a4 C COOIOJCHUEM
TpeOOBaHUIT S)PrOHOMHKH, TEXHUKH O€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPeKEHHS, TPABOBBIX
Y 3TUYECKUX HOPM, HOpM MH(DOPMAITMOHHOW O€30MaCHOCTH;

BJIQJICTh HABBIKAMHM pACHO3HABaHHS H 3alUThl WHGOpMaNWU, HHOOPMAIIMOHHON
0€30MacCHOCTH TUYHOCTH
2. Osnaodenue yHUBEPCATLHLIMU KOMMYHUKAMUBHBIMU OCUCEUAMU:

a) oOrmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BCeX chepax KU3HU;

pacmo3HaBaTh  HeBepOaJbHBIE CpPENCTBA  OOIIEHUS, TOHUMAaTh 3HAYCHUE
COIMATILHBIX 3HAKOB, PACIO3HABATH MPEANOCHIIKA KOH(PIMKTHBIX CHUTYallUid UM CMATYATh
KOH(JIUKTHI;

BJIAJICTh PA3TUYHBIMU CIIOCOOAMHU OOIICHHWS W B3aMMOJEHCTBHSA;, apryMEHTHPOBAHHO
BECTH JIMAJIOT, YMETh CMATr4aTh KOH(IUKTHBIE CUTYallUH;

Pa3BEPHYTO M JIOTUYHO M3JIaraTbh CBOIO TOYKY 3PEHHUs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB

0) COBMECTHasl IeITeIbHOCTD:

MOHUMATh U UCIIOIH30BAaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAIBHON pa0OTHI,

BBIOMpATh TEMATUKY M METOJIbl COBMECTHBIX IEHCTBHUIl C y4eTOM OOIIUX UHTEPECOB U
BO3MOHOCTEN KaXKJ0ro WICHA KOJUIEKTHUBA;

NPUHUMATh 1€ COBMECTHOM JAESTEIIBHOCTH, OPraHW30BbIBATH U KOOPJAMHUPOBATh
JICUCTBUSA MO €€ JOCTHKCHUIO: COCTABIIATh IUIAH JACWCTBUM, PACHpENeisTh POJIU C yYETOM
MHEHHUI Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJAJa M KaXXJOT0 Y4YaCTHHKA KOMAaHAbl B OOIIMit
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

MpeyiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEH C MTO3UIIMU HOBU3HBI, OPUTUHAJILHOCTH,
MPaKTUYECKON 3HAUNMOCTH;

KOOPJIMHUPOBATh M BBITIOJNHATH Pab0Ty B YCIOBHUSIX pPEATbHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBYS,

OCYIIECTBJISATh MO3UTHUBHOE CTPATETMYECKOE MOBEJACHHUE B PA3JIUYHBIX CUTYalHsX,
MPOSIBIISITH TBOPUYECTBO M BOOOpaKEHHE, ObITH MHUIIMATHBHBIM

3. OsnadeHue yHUBEPCATbHBIMU Pe2YIAMUSHBIMU OCLUCTNBUAMIUL:

LIOKYMEHT MOAMWCAH NEKTPOHHOM MOANWCHIO

POCCUIACKASI AKABEMWUSI HAPOJHOIO XO35IICTBA U 17.10.23 13:36 (MSK) Ceptudukat 019028E2008FAFCF8C4EDF765BA954FASF
rOCYAAPCTBEHHOW CJTY)XBEbl NP NPE3UAEHTE POCCUIACKOW

®EAEPALIMU, AKAAEMUS NMPU NPE3UAEHTE PO, Ackaposa Hauns

WnbrusosHa, AunpekTop KasaHckoro gunnana Akagemun




a) caMOOpraHU3aLysL:

CaMOCTOSITEJIbHO ~ OCYLIECTBJIATh  IO3HABATEIbHYK)  JACSATEIBHOCTh,  BBIABIATH
npoOjeMbl, CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 337ayll B 00pa30BaTENbHOM
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAallUAX;

CaMOCTOSITENIHO COCTaBIIATH IUIAH PEIIEHUs MPOOJIEMBI C YIETOM UMEIOIINUXCS

pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPeIOYTEeHU;

JlaBaTh OLIEHKY HOBBIM CUTYaLMsM;

pacivpsaATb paMKU yqe6H0ro npeaMeTa Ha OCHOBE JIMYHBIX Hp@}lHO‘-ITGHHI)i;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a PEILICHUE;

OLIEHUBATh MTPHOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHMPOBAHUIO M TMPOSBICHUIO LIMPOKOM 3pYIUIMU B Pa3HbIX
00J1acTsAX 3HAHUH, TOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTypHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

JlaBaThb OLEHKY HOBBIM CHUTyalUsiM, BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJCTh HABbIKAMM I103HABATEIbHON pe(ieKCHHM KaK OCO3HAaHHs COBEpILIAEMbIX
JIEMCTBUN U MBICIUTENIBHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MpHUEMbI peIeKCHN JI OLEHKU CHUTYyallud, BBIOOpAa BEPHOIO
peleHus;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

B)  OMOIIMOHAJIBHBIA  HMHTEJUICKT,  Mpeanojararoimmid  chOpMUPOBAHHOCTS:
CaMOCO3HAaHUSI, BKJIFOUYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE SMOIIMOHATIHLHOE

COCTOSIHME, BHJIETh HANpABICHHs Pa3BUTHS COOCTBEHHOH 3MOIMOHAIBHOU Chepsl,
OBITH YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAHMS, BKITFOYAOIIEr0 CAMOKOHTPOJIb, YMEHUE PUHUMATD

OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CHOCOOHOCTh  agamnTUPOBAThCS K
HYMOIIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATE THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHE MOTHBAIIUH, BKIIIOYAIOIIEH CTpEeMJICHHE K JOCTHKCHUIO IIe]Id U yCIexa,
ONTUMU3M, UHUITUATHBHOCTh, YMEHHUE JICHCTBOBATh, HCXO/IS U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKJIIOYAIONIEH CHOCOOHOCTh TOHUMATh AMOILMOHAIBLHOE COCTOSHUE
JPYTHX, YIUTHIBATh €r0 MPU OCYIISCTBICHHA KOMMYHHUKAIIMH, CTIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIFOUYAIONINX CIIOCOOHOCTh BHICTPAWBATH OTHOIICHUS C
JIPYTHMH JFOJIbMH, 3a00THTHCS, TIPOSIBIISATH MHTEPEC U pa3peiaTh KOHQIHKTHL;

T) IPUHSITHE Ce0s ¥ IPYTHX JIFOICH:

NPUHUMATH ce0s1, TOHMMasi CBOM HEJIOCTATKU M JOCTOWHCTBA,

NPUHUMATh MOTHBBI M apryMEHTHl JPYTUX JIOACH MpH aHaiu3e pe3yiabTaToB
NEeSITeIIbHOCTH;

IpU3HABAaTh CBOE IPaBO U MpPaBO JPyrux JoJAed Ha omuOKH; pa3BUBATh
CIIOCOOHOCTH TOHUMATh MHUP C TIO3HUIIUU JPYTOro YeTIOBEKa.

OcBoeHue coiepkanus yaeOHOM TUCIIUILTNHBI « EcTecTBO3HAHUEY 00eCIeunBacT
JTOCTHUKEHHE CTYICHTAMU CIEAYIOMINX MPEAMETHBIX Pe3yIbTaTOB:
- chopMHPOBAaHHOCTH TIPEICTABICHHUIA O ICJIOCTHOH COBPEMEHHOW €CTECTBEHHOHAYYHOMN

LIOKYMEHT MOAMWCAH NEKTPOHHOM MOANWCHIO

POCCUIACKASI AKABEMWUSI HAPOJHOIO XO35IICTBA U 17.10.23 13:36 (MSK) Ceptudukat 019028E2008FAFCF8C4EDF765BA954FASF
rOCYAAPCTBEHHOW CJTY)XBEbl NP NPE3UAEHTE POCCUIACKOW

®EAEPALIMU, AKAAEMUS NMPU NPE3UAEHTE PO, Ackaposa Hauns

WnbrusosHa, AunpekTop KasaHckoro gunnana Akagemun




KapTUHE MUpa, OPHUPOAEC KaK €IMHOM IIeJIOCTHOM CcHCTeMe, B3aMMOCBS3U YeEJIOBEKa,
MPUPOJIBI U 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHnHoii;

- BJAJICHUE 3HAHUAMHU O HaWOOJee BAXKHBIX OTKPBITUSX U JOCTHKCHHSIX B O00OJIacCTH
€CTECTBO3HAHMSI, MOBIMSIBIIMX HA 3BOJIOLMIO MPEACTABICHUM O MPUPOJE, HA Pa3BUTHE
TEXHUKH U TEXHOJIOTHII;

- ¢(hOpMHPOBAHHOCTh YMEHUSI MPUMEHSATh €CTECTBEHHOHAYYHBIC 3HAHUS JJISI OOBSICHEHUS
OKpYXAIOIMX  sBIICHUH,  COXpaHEHUS  3JI0OpOBbs,  oOecrieueHus  0OE30MacHOCTH
KU3HENIeATEeIbHOCTH, OepeXHOrO0  OTHOLIEHUS K  TPUPOJE,  PANUOHAIBLHOTO
IIPUPOJIOTIONH30BAHUS, & TAKIKE BHITIOJTHEHUS POJTU TPAMOTHOTO ITOTPEOUTEIIS;

- ¢(OpMUPOBAHHOCTH MPEJICTABICHUI O HAYYHOM METO/JIE MMO3HAHUS MPUPOJIBI U CPEICTBAX
W3Y4YEHUsI  Meramupa, MakpoMupa ¥ MHKPOMHPA; BIIJICHUE npueMamMu
€CTECTBCHHOHAYYHBIX HAOJIIOJICHUM, OMBITOB, MCCIEJOBAaHUN U OIICHKH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTATOB;

- BJIQJICHUE TIOHATUWHBIM aIlllapaTOM €CTECTBEHHBIX HayK, MO3BOJISIIOIINM IO3HABATH MUD,
y4acTBOBaTh B IUCKYCCHSIX IO €CTECTBEHHOHAY4YHBIM BOIIPOCAM, MCIIOJIB30BATh PA3IMYHbIE
WMCTOYHHUKU MHGOPMAIMH JIJIST TIOJTOTOBKH COOCTBEHHBIX Pa00T, KPUTHIECKH OTHOCHUTHCS K
coobmenusm CMU, coneprkamuM HayqIHY0 HHGOPMAIIHIO;

- cOpMHPOBAHHOCTh YMEHUW MOHUMATh 3HAYMMOCTH €CTECTBEHHOHAYUYHOTO 3HAHUS IS
Ka)XIO0r0 4YelloBEeKa HE3aBHCHUMO OT ero mnpo(decCHOHaIbHOW NEesSTENbHOCTH, pa3inyaTh
(bakThl ¥ OLIEHKH, CPABHUBATH OLIEHOYHBIE BHIBOIbI, BUIETh UX CBSA3b C KPUTEPUSIMU OLICHOK
U CBA3b KPUTEPHUEB C ONPEEICHHON CUCTEMON LIEHHOCTEH.

Oco0oe 3HavYeHHE NUCHUIUIMHA MMEET MpU (HOPMHUPOBAHMMU M PA3BUTHH OOIIMX
KOMIIETEHIIAH:

OK O0l. BsiOupate cnocobbl pemeHus 3agad  Npo(ecCHOHAIBHON  1eATeIbHOCTH
IIPUMEHUTENBHO K Pa3IMUHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTb COBpEMEHHBIE CPEACTBA IIOMCKA, AHAJIW3a M HMHTEPIpPETALUU
uHbpopMalmu W UH(POPMALMOHHBIE  TEXHOJIOTMM  JUISI  BBINOJHEHHA  3a/4a4
npogeccuoHaIbHOMN 1S TeTbHOCTH;

OK 03. IlmanupoBaTh U peaiM30BBIBATh COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pasBUTHE, MPEINPUHUMATENBCKYIO  JESITeIBHOCTh B NpodecCHOHATIBHON  cdepe,
MCIOJIB30BaTh 3HAHUS 1O (PUHAHCOBOW IPaMOTHOCTH B PAa3JIMYHbBIX )KU3HEHHBIX CUTYaIUsX;

OK 04. D¢pdexTrBHO B3aMMOEICTBOBATH U Pa0OTATh B KOJJIEKTUBE U KOMaHJIE;

OK 05. OcyuiectBisiTh YCTHYIO M IHCbMEHHYIO KOMMYHHUKALMIO Ha TOCYJapCTBEHHOM
s3pike Poccuiickoit dexepamun ¢ y4eToM OCOOEHHOCTEH COIMANbHOTO U KYJIBTYpHOTO
KOHTEKCTa;

OK 06. IIposBiasTh TIpakIaHCKO-NMATPUOTUYECKYIO IO3MLMIO, JIEMOHCTPUPOBATH
OCO3HaHHOE IIOBEJICHWE Ha OCHOBE TPAJULMOHHBIX OOIIEYETOBEYECKHX LIEHHOCTEH, B TOM
qycle C YYETOM TapMOHM3alUMM MEXHALMOHAJIBHBIX W MEXPEIMTHO3HBIX OTHOILEHUH,
IPUMEHSTH CTaHJAPThl AHTUKOPPYNLIMOHHOTO MOBEICHMS;

OK 07. CopnelicTBOBaTh COXPAaHEHHMIO OKpPYXAIOWIEH CpPENbl, PecypcocOEPEeKEeHHUIO,
NPUMEHATh 3HaHHWS 00 W3MEHEHUW KIUMaTa, MPUHIMIBI OepexIIMBOrO IMPOU3BOJCTBA,
3¢ (dEeKTUBHO 1EWCTBOBATh B UYPE3BBIYAMHBIX CUTYALIUAX;
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OK 09. Ilomp3oBarbesi MpohecCHOHATBHONW TOKYMEHTalMel Ha TOCYAapCTBEHHOM H

WHOCTPAaHHOM s3bIKax."

Peanuzanus mporpaMMbl yuyeOHOM JUCHMILIMHBI MPEAYCMaTPUBAET BO3MOXHOCTH
UCTIOJIb30BAaHUSL  DJIEKTPOHHOTO  OOy4yeHMs M JUCTAaHIMOHHBIX  0Opa3oBaTeIbHBIX
TEXHOJIOTH, B TOM YHUCJIE JUIS IPOBEICHUS IPOMEKYTOUYHOU aTTECTALINH.
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2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUILIAHBI

2.1. O0bem yueOHOI TUCHUIIMHBI U BBl Y4e0HOH padoThl

Bun yyeOHo# padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHBI 100
(MakcuMaJsIbHasi ydeOHasi HAarpy3Ka)

OO6s3arenpHas yaeOHas Harpy3ka 00yJaronmxcs,

BT. U..

TEOpEeTHUYECKOE O0yICHHE 62
MPaKTUYECKHE 3aHATUA 18
nmabopaTopHBIC PaOOTHI 18
Ipome:xyTounas atrecranus (1M depeHUPOBAHHDBIN 324ET) 2

COIAEPXAHUE YUEBHOM JUCHUITIIUHBI
Paznen 1. DU3UKA

Brenenne

Ousnka — ¢QyHAAMEHTaNIbHAs Hayka O Mpupoje. EcCTeCTBEeHHOHAYUYHBIH METOT
MO3HAHUs, €r0 BO3MOKHOCTHU U TPAHULBI IPUMEHUMOCTH.

OKCHEPUMEHT M TEOpUs B TMpoLecce NO3HaHUs Npupoasl. MoaenupoBaHue
¢u3nueckux sABJICHUN U TpoleccoB. EcTecTBeHHOHAayuHasi KapTHHA MHpa U €€ BaKHEHIIne
COCTABJISAIOIINE.

EauHcTBO 3aKOHOB MpUpOIBI U cocTaBa BemiecTBa Bo BceenenHoll. OTKpbITUS B
(bu3rKe — OCHOBA MPOTpecca B TEXHUKE M TEXHOJIOTHH MPOU3BOJICTBA.

Tema 1. Mexanuka

Kunematuka. Mexannueckoe nBwkenne. Cucrema orcyeta. TpaekTopus ABHKCHHS.
ITyts.  Ilepememenue. PaBHOMEpHOE  mIpsAMONMHENHHOE  ABMKeHHE.  CKOpOCTb.
OTHOCHUTENBHOCTh MEXAaHMYECKOI'O JBIDKEHHUS. 3aKOH CJIOKEHUs ckopocted. ['paduxu
nBikeHus. CpefHsisi CKOpOCTh MPU HEPABHOMEPHOM JIBHXKEHMH. MTHOBEHHasi CKOPOCTb.
PaBHOyCKOpeHHOE TpsSMOIMHEIHOE NBIKEeHHE. YckopeHue. CBOOOIHOE mMaaeHHE Tedl.
KpuBonuneriHoe nBr>kKeHUE. YTiioBasi CKOpOCTb. PaBHOMEpHOE IBHKEHUE MO OKPYKHOCTH.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHE.

Junaamuka. Macca m cumima. BzammopeiictBue Ten. 3akoHbl guHaMHKHA. CHIIBI B
npupojie. CriocoOwl u3mMepenus cui. MHepruanpHas cucteMa oTcyeTa. 3aKOH BCEMHUPHOTO
Tarotenusi. HeBecomocTs.

3aKkoHBI COXpaHEHUs1 B MeXaHuke. VIMIynbC Tena. 3aKOH COXpPaHEHHs HMITYJIbCa.
PeakTuBHOE nBMKeHHEe. Mexanudeckas padora. MontHocTh. PaboTa CHUITbI TSATOTEHUS, CUITBI
YOPYrocTH W CWJIbl TpeHus. MexaHuueckass »sHeprus. KunHernueckass 3Heprus.
Kunernueckass sueprusi u pabota. IloreHnumanbHas sHeprusi B TI'PaBUTAIMIOHHOM IIOJIE.
[ToreHumanbHast SHEprusi ynpyro AehOPMUPOBAHHOTO Tela. 3aKOH COXPAHEHHs IMOJHOMN
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MEXaHW4YeCKOM HHepruu. VMmynbc Tena. 3akoH COXpaHEHUs HMIysbca. PeakTnBHOE
nBkeHue. Mexanuueckass pa®ora. MomHocTs. Mexannueckas sHeprus. Kunernueckas
JHEPIHUs.

Jlemoncmpayuu
OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKEHUS. BUIbI MEXaHUUECKOTO IBUKEHMUS.
HNHepTHOCTH TEIL.
3aBUCHUMOCTh YCKOPEHHMSI T€JIa OT €r0 MacChl U CUJIbI, IEHCTBYIONIEH Ha Teso. PaBeHCTBO U
IIPOTUBOIIOJIOKHOCTD HAIIPABJICHUS CUJI IEUCTBUS U IIPOTUBOACICTBUA. HeBECOMOCTS.
PeakTuBHOE NBUXKEHUE, MOJEIb PAKETHI.
M3MeHeHne SHepPTuH PH COBEPIICHUHN pabOTHI.

Jlabopamopuasa paboma Nel.

N3mepenus yckopenus npu PYII/IL

Jlabopamopnan paooma Ne2,

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT BECa TEJA.

Tema 2. OcHOBBI MOJIEKYJISPHON (PU3UKH M TEPMOAUHAMUKH

Monekynsipnass ~ ¢uzuka. ATOMUCTHYECKas TEOpUs  CTPOEHHUS  BELIECTBA.
HabntoieHust M OMBITHI, MOATBEPXKAAIOIINE ATOMHO-MOJIEKYJISIPHOE CTPOCHHME BEIECTBa.
Maccbl u pa3mepsl MosieKyJl. TernoBoe JBHMYKEHHME 4YacTHI] BellecTBa. bpoyHOBCkoe
nBmwkenue. Mneanpnslii ra3. Temmeparypa kKak Mepa cpeaHEld KHHETHYECKOW HSHEpPruu
YacTUIl. YpaBHEHHE COCTOSHHUS UAeanbHOro rasa. M3omporeccl W WX TpaduKy.
OObsicHeHHEe arperaTHBIX COCTOSHMI BemlecTBa M (Da30BBIX MEPEXOJO0B MEXIy HUMH Ha
OCHOBE aTOMHO-MOJIEKYJIIPHBIX MPEACTABICHUII.

CBs13b MeX/y 1aBlIEHUEM U CpeIHEeN KMHETUYEeCKOW dHeprueil Mosekyn rasa. Pabota
raza. Moaenb xuakoctu. IloBepxHOCTHOE HaTsKeHHE U cMauuBaHue. Kpucramimueckue u
amop¢HbIe BemiecTBa. Kuakue KpucTaiibl

Tepmonunamuka. BHyTpeHHsist sHeprusi. Pabota M Temnoornauya Kak CHocoOBI
M3MEHEHUs! BHyTpeHHeW sHepruu. [lepBbiii 1 BTOpPOl 3aKOHBI TepMOAMHAMUKHU. [IpuHIUIIBI
nevictBust TerioBbix MamuH. KITJ[ TerioBeix asurartesneid. TersioBble MalldHbBI M HUX
MpUMEHEHHE. DKOJOTHYECKHE TTPOOIEMBbI, CBSI3aHHBIC C IPUMEHEHUEM TEIUIOBBIX MAITUH, U
MPOOJIEMBI SHEPrOCOEPEIKECHHUS.

Jlemoncmpayuu
JIBmxenne 6poyHOBCKuX yacTull. Juddysms.
SIBneHus MOBEPXHOCTHOIO HATSKEHUS U CMAYMBaHMUSL.
Kpucranisl, amopdHbie BelecTBa, KUAKOKPUCTAIIINYECKHIE Tea.
W3meHeHue BHYTpEHHEH SHEPTUU TeJl IPU COBEPILICHUU PAOOTHI.

Ilpaxmuueckoe 3anamue Nel.

HccnenoBanue 0AHOTO U3 U30IPOLIECCOB.

Tema 3. OCHOBBI 3J1EKTPOAUHAMHKH
DJnekTpocTaTuka. B3auMoneicTBrUE 3apsHKEHHBIX TeN. JJIEKTPUYECKUU  3apsl.
3aKOH COXpaHEHHMs AJIEKTPUUYECKOro 3apsaa. 3akoH KyinoHa. DIeKTpocTaTHdeckoe MoJe,
€ro OCHOBHBIE XapaKTEPUCTHKU U CBSI3b MEXIy HUMHU. [IpOBOAHMKM W H30JSTOPHI B
AJEKTPOCTATUYECKOM  TOJie.  DJEeKTpU4Yeckas €eMKOCThb  KOHJIEHcaTopa.  DHEprus
AIEKTPOCTATUYECKOTO TOJSL.
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[TocTostHublil TOK. IloCTOSIHHBIN 3yekTpuyeckuii Tok. Cuila TOKa, HampshKEHHeE,
3JIEKTPUYECKOE COMpOTHBJIEHUE. 3akoH Owma nans ydacTka Lend M A [OJHOU
aNieKTpuyeckoi menu. PaboTa W MOIIHOCTH MOCTOSHHOTO ToKa. 3akoH JDxoyns-Jlenna.
TemnoBoe JEHCTBUE 2IEKTPUUECKOTO TOKA. DJIEKTPUUECKUN TOK B Pa3JIMYHbBIX CPENaXx.

MarnuTtHOoe nosne. MarauTHoe IoJie ¥ €ro OCHOBHBIE XapaKTEPUCTUKU. JlelicTBue
MarHMTHOTO IOJII Ha IPOBOAHMK C TOKOM. 3akoH Awmmepa. Dnekrtpoasurarens. Cuiia
Jlopenua. SIBneHue 31€KTPOMarHUTHON MHAYKIMH. 3aKOH AJIEKTPOMATHUTHOW HMHIYKIMH.
ITpaBwiio Jlenna. Camonnaykius. HIyKTUBHOCTb. DHEPIUs MarHUTHOTO TOJIS.

Jlemoncmpayuu
Onexrpusanus Tei. BzanMoaelicTBre 3apsKEHHbIX TE.

HarpeBanue npoBoHUKOB ¢ TOkOM. OnbIT Opcrena.
B3anmopencTere NpoOBOJHUKOB C TOKOM.

JlelicTBME MAarHUTHOTO TTOJISI HA IPOBOJHUK C TOKOM.
Pabota anekTpoaBurarens.

SIBNIeHME SJIEKTPOMArHUTHOM MHTYKITUH.

Jlabopamopuan pavoma No3.

COopka »IIEKTpUYECKOW IemH, H3MEPEeHHE CHJIbI TOKa W HalpsDKeHUs Ha ee
pa3IMYHBIX y4acTKax.

Ilpaxmuueckoe 3anamue Ne2.

DneKTpoMarHuTHbIEC Kojie0anus. [lepeMeHHbIN TOK. DIIeKTpOMarHUTHBIE BOJIHBI.

Tema 4. Kore6anus 1 BOJIHBI

Mexannueckue kosieOaHus U BoiHbL. CBOOOAHbIE Kosebanus. [lepuoa, yactora u
amMIuuTyAa KosneOGaHuid. ['apMmoHMueckue koieOaHus. MaTeMaTHUeCKUd W NpPY>KUHHBIHN
MasTHUKHU. [IpeBpaienne sHepruu Npu rapMOHNYECKUX KOJIeOaHHSIX.

MexaHn4YeCcKuEe BOJIHBI U UX BHIbl. 3BYKOBBIE BOJHBI. YJIBTPa3ByKOBBIE BOJIHBI.
VYAbpTpa3ByK U €ro UCIOJIb30BAHUE B MEIULIMHE U TEXHUKE.

OneKTpoMarHuTHele KojeOaHuss ©  BoJHBL. CBOOOJHBIE 3JEKTPOMArHUTHBIC
konebanusi.  KoneOatenpHblii  KOoHTYp.  @opmyna  Tomcona.  BeIHyXIeHHbIE
AIIEKTPOMAarHUTHbIE  KosieOaHus. ['apMOHWMYeCKHE  DJIEKTPOMAarHUTHbBIE  KOJeOaHUs.
OnexTpuueckuil pesoHanc. IlepemenHslil Tok. Dnekrporeneparop. Ilomyuenue u nepenaya
anekTpodHepruu. [Ipobnemsr sHEProcOepeKeHusI.

DNeKTpOMarHuTHOE ToJIe. DNeKTpOMarHuTHbIE BOJIHBI. Ckopoctb
AJIEKTPOMArHUTHBIX BOJIH. [IpuHuUMIBI paguocBsi3su U TeneBujeHus. lcnoab3oBaHue
AIIEKTPOMArHUTHBIX BOJH PAa3JIMYHOrO JHala3oHa B TEXHUYECKUX CPEACTBAX CBSI3H,
M3Yy4YEHUHU CBOICTB BEILIECTBA, MEIULIMHE.

CeeroBble BOJHBL. Pa3zBuTHe npeacTaBiaeHU O MPUPOJE CBETA. 3aKOHBI OTPAXKEHUS
u npenomsieHust cera. MHTtepdepenuus ceera. udpakmus csera. JudpaxmmoHHas
pemetka. [Tonspuzanus cera. Jlucnepcus caera.

JIunzel. @opmysa TOHKOH JIMH3bL. OnTHYeCKUE NPUOOPHI.

Jlemoncmpayuu
KonebGanus mareMaTuyeckoro u npy>KMHHOTO MasgTHUKOB. PaboTa anexTporeneparopa.
W3mydenue v IpueM 3JIeKTPOMarHuTHBIX BOJH. PaguocBsss.

Paznoxenue Genoro ceera B criekTp. HTEepdhepenius u audpakuus cBera. OTpakeHUEe U
IIPEJIOMJICHUE CBETA.
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OnTuyeckue mpuOOpHI.

Ilpakmuueckoe 3anamue Ne3.

W3ydenue koneOaHU MATEMAaTHIECKOTO MATHUKA.

Ilpakmuueckoe 3anamue Ne4.

N3zyuenne natepdepeHny u 1udpakiuy CBETa.

Jlabopamopuasa paboma Ne4.
Onpenenenue mokasatelnss MperomieHus crekia. [loaydeHne n300pakeHUsi ¢ MOMOIIBIO
nuH3bL. 3MepeHue ITMHBI CBETOBOM BOJIHBI ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH;

Tema 5. D1eMeHTbI KBAHTOBOI (PM3UKHU

KBantoBbrie cBOiicTBa cBeTa. PaBHOBecHOE TEIIOBOE WU3NMydeHue. KBaHTOBast
runote3a [lnanka. @ortosnekrpuueckuii 3ddexr. YpaBHeHne DUHINTEIHA U BHEIIHETO
dotorpdexra. DotoH. JlaBneHue crera. JlyaanusMm CBOWCTB CBETA.

®uzuka aroma. Mogenu crpoenust aroma. OnbiT Pesepdopna. Ilocrymarer bopa.
OO0BsicHEeHHEe JIMHEWYaToOro CHEeKTpa BOJOPOJa HAa OCHOBE KBAHTOBBIX IMOCTYJaTOB bopa.
[Tormomenne n ucnyckanue cBera atoMoM. KBaHtoBas sHeprus. IlpuHuun nenctBus u
UCIIOJIb30BaHuEe Ja3zepa. OnTuyeckas CIEKTPOCKOIMS KakK METOJ H3yYeHHs] COCTaBa
BElIEeCTBaA.

®u3nkKa aTOMHOrO SApa W dJeMeHTapHbIX 4acTull. COoCTaB M CTPOEHHE ATOMHOIO
sapa. CBOWMCTBA SIEPHBIX CHJI. ODHEPrusi CBSA3M W JA€PEKT MacChl aTOMHOTO sJIpa.
PannoaktuBHOCTh. BUIbI palOaKTUBHBIX NIPEBPAILIEHUN. 3aKOH PaJIMOAKTUBHOTO pacraja.
CBoiicTBa HOHM3UPYIOUIUX SACPHBIX M3Iy4Y€HUU. PaavOaKTHBHBIE U3IYyYEHUS U UX
BO3/JCIICTBE HA JKUBBIE OpraHu3Mbl. SlnepHble peakuuu. SnepHas SHEpreTHKA.
OneMeHTapHble yacTulbl. OyHaaMeHTanbHble B3aUMOJACHCTBHUSA.

Jlemoncmpayuu
®oroaddext. Dotosnement. Mznyuenue nasepa.
JInneiuaThle CEKTPHI PA3IMYHBIX BelleCcTB. CYETUMK HOHU3UPYIOLIUX U3ITyUYEHUH.

Tema 6. BcesieHHas1 U ee 3BOJIIOLIHA
Crpoenue u passuthe Bcenennoil. Kocmonorus. 3Be3npl. TepMosaepHbIil CUHTES.
Mogens pacmupsironieiics BeemeHHo.
ITpoucxoxnenne ComHeyHoi cuctemsl. [IpoToconHIle U MPOTOIIAaHETHBIE O0JIaKa.
O6pa3zoBanue miaHeT. [Ipobiema cyiiecTBOBaHUS BHE3EMHBIX [TUBUIU3AIINM.
CoBpemenHas (u3znveckas KapTuHa MHUpA.

PA3JIEJ 2. XUMUA

Beenenue
XrMHYecKass KapTHHA MHUpPa KaK COCTABHAs 4acThb €CTECTBEHHOHAYYHON KapTHHBI
mupa. Ponp XumMuMm B OKM3HM COBpeMeHHOro oomecrtBa. Hopelimme noctukeHus
XMMHMYECKOM HAayKM B IUIAHE pa3BUTHA TEXHOJIOTMM: XHMHYECKas TEXHOJIOTHUs-
OMOTEXHOJIOTHSI-HAHOTEXHOJIOT HSl.
[IpumeHeHHe NOCTHKEHHUH COBPEMEHHOM XUMHM B TyMaHUTapHOW cdepe
NEeATEIbHOCTH 00IIIecTBa.
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OBIIASA U HEOPTAHUYECKASA XUMUSA

Tema 1. OcHOBHBIC NOHATHA M 3AKOHbI XUMHH

[Ipenmer xumuu. BemectBo. Atom. Mosnekyia. XUMHUUECKUH 3JIEMEHT U (POPMBI €T0
cyuectBoBaHusl. [IpocThie U cioXxHbIE BellecTBa. AJUIOTPONUS U €€ IPUUNHBI.

Jlemoncmpayuu
Habop mopneneli aToMOB U MOJIEKY L.

N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XMMHUHM. Macca aTOMOB U MOJEKYJI
AtomHas eauHMLIa Macchl. OTHOCHUTENbHBIE aTOMHAsI U MOJIEKYJIsipHast Macchl. KomuuecTtBo
BemiecTBa. [locrostHaas ABoranpo. MomnsipHast macca. 3akoH ABoraznpo. Mossipablii 00bem
ra3oB. PacueTsl mo xummueckum Gopmyiam.

Jlemoncmpayus 3aK0Ha COXpaHEHUsI MacChl BELIECTBA.

Tema 2. [lepuoauuecknii 3akoH u [lepuoanueckasi cucreMa XMMUYECKHUX JIEMEHTOB
JI.WA. MenaeiaeeBa

OtkpeiTiie IlepeBogueckoro 3akoHa. Ilepwomuyeckas cuctemMa XUMHYECKHUX
anementoB J[.MI. MenneneeBa, kak rpaduueckoe otobpaxenue Ilepumomnyueckoro 3akoHa.
[lepuoauyueckuii 3aKOH U CHUCTEMA B CBETE€ YUYEHHS] O CTPOCHHHM aToMa. 3aKOHOMEPHOCTH
W3MCHEHHUSI CTPOCHHMS DJICKTPOHHBIX OOOJIOYEK aTOMOB M XHWMHYECKHMMH CBOHCTBAMH
00pazyeMbIX DJIEMEHTaMH TMPOCTBHIX W CIOXKHBIX BEIIECTB. 3HAYEHUE IEPHUOIMYECKOTO
3aKOHAa W MEpPUOJUYECKONM cHucTeMbl xuMmMuyeckux osnemeHToB J[.M. MenneneeBa s
Pa3BUTHS HAYKH U IOHUMAHUSI XUMUYECKOW KapTUHBI MHUpPA.

Hemoncmpayusi  paznuuHbIX  (HOpPM  MEPHOAMYECKONM CHCTEMBl XUMHUYECKHX
sneMeHToB . 1. Menaeneena.

Tema 3. CTpoeHue BemecTBa
IIpupona xumuueckoil cBsizu. KoBaneHTHas CBsA3b: HENOJIApHas U nossipHas. Monnas
cBaA3b. Karnonsl um aHMoHbl. Metamummueckas cBsA3b. BojgoponHas cBsa3b. B3aumocssasb
KPUCTAJUIMYECKUX PELIETOK BELIECTB C PA3IIMYHBIMU TUIIAMUA XUMUYECKOHN CBA3H.
Hemoncmpayuss 00pa3loB BEIIECTB M MaTepHAOB C PA3IUYHBIMU THUIIAMH
XUMHUYECKOH CBSI3U.

Tema 4. Bona. PacTBopsl

Bona B mpupome, B ObITy, B TEXHHUKE W Ha Npou3BoAcTBe. Duszmueckue u
XUMUYECKHE CBOMCTBA BOJBI. 3arps3HUTENN BOABI M CIOCOOBI OYMCTKH. JKecTkas Boja u ee
ymsiraerue. OnpecHeHue BOJbl. ATperaTHble COCTOSHUSI BOJBI M €€ MEePeXO0/bl U3 OJHOTO
arperaTHOTO COCTOSIHHSI B IPYTOE.

PactBopenune TBepABIX BEIIECTB M Ta30B. 3aBUCUMOCTH PACTBOPUMOCTH TBEPIIBIX
BEIIIECTB M Ta30B OT TeMIlepaTypbl. MaccoBasi 10Js BEIIeCTBA B PAcCTBOpPE KaK CHOCOO
BBIPKCHHS COCTaBa pacTBOpa.

Jlemoncmpayus. @Du3NyYecKWe CBOWCTBA BOJBI: IMOBEPXHOCTHOE HATSIKEHUE,
CMaduBaHUE.

Jlabopamopnas pavoma Nos.

[IpuroToBneHue pacTBOPOB.
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Tema S. XuMu4ecKkue peakuuu
[TonsiTe 0 XUMUYECKOM peakiuu. THUIbl XUMHUYECKUX peakuuil. CKOpOCTh peaKIiu
U (aKkTopbl, OT KOTOPBIX OHAa 3aBUCHUT. TeIUIOBOM HPQPEeKT XUMUYECKOH pEeaKIHH.
XUMHUECKOE PABHOBECHE U CIIOCOOBI €r0 CMEILEHHS.
Llemoncmpayuu
XUMUYECKUE PEaKIIUU C BbIICJICHHEM TEIUIOTHI.
OO6paTUMOCTh XUMHUYECKHUX PEAKIIUH.

Tema 6. Heopranuveckue coeimHeHUs

Knaccudukanuss HEOPraHU4eCKUX COSAMHEHUNM M WX CBOWCTBA: OKCHJIBI, KHCIIOTHI,
OCHOBAHMS, COTM. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COEIUHEHMI
B CBETE€ TEOPUH DJIEKTPOIUTHUYECKON nuccounanuu. [lonste o ruaponuse coneil. Cpena
BOJHBIX PAcCTBOPOB COJICH: KHUCHas, HEWTpasibHasl, IIeT04Has. BOAOpoaHBINA MOKa3aTelb
(pH) pactBopa.

Meramiel 1 HemeTawibl. Metamisl. O0mue ¢u3nueckrue U XMMHUYECKHE CBOWCTBA
METaJIOB, O0YCIIOBJICHHBIE CTPOEHUEM aTOMOB M KPUCTAJIJIOB U IMOJOKEHUEM METAIJIOB B
ANEKTPOXUMUYECKOM psiAy HampspkeHuil. O6mue crnocoObl nonydeHust MetauioB. CruiaBbl:
4YepHbIC U 1BeTHBIE. KOppO3Ust METAIIJIOB M CTIOCOOBI 3aIIUTHI OT HEe.

Hemerannpl. O01mas xapakTepuCcTHKa TJIaBHBIX MOJATPYMI HEMETANIOB Ha MpUMepe
ranoreHoB. OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAJIOB.

Baxneiilne coeAMHEHUSI METANIOB U HEMETAJUIOB B PUPOJIE U XO35UCTBEHHOM
JIEeATEIbHOCTH YEJIOBEKa. 3allUTa OKPYKAIOUIEH CpeJibl OT 3arpsi3HEHUS TSHKEIIBIMU
MeTalIaMH, COEAMHEHUSIMU a30Ta, CEPbl, YIIepoa.

Jlemoncmpayuu
B3aumMopeiicTBre METaIOB ¢ HEMETaIaMH (IIMHKA C CEPOM, aTFOMUHHUS C HOJOM), C
pacTBOpamMH KUCIIOT U 1ienode. ['opeHne meTanioB (IIMHKA, jKeJie3a, MarHusi B KUCIOPO/IE).
B3anMopencTere a30THON U KOHLUEHTPUPOBAHHON CEPHOU KUCIIOT C MEIBIO.
BoccranoButenbHbIE CBONCTBAa METAJLIOB.

XUMHUYECKUE CBOWCTBA COCIMHEHUI METAJLJIOB.

Jlabopamopnasa paboma Neé6.

Onpenenenne pH pacTBopa cosneil.

OPITAHUYECKASA XUMUA

Tema 7. Opranudeckue coeMHeHH s

OCHOBHbBIE TIOHSTHSI OPraHUYECKOM XUMHHM U TEOpUs CTPOEHUS OPraHUYECKUX
coenuHeHunil Ilonarue mzomepun. Buasl nzomepun: cTpykrypHas (yriepoaHOTO CKejeTa,
MOJIO)KEHUSI KPAaTHOM CBSI3U  WIM  (DYHKIMOHAJIBHOM TIpynImbl), MPOCTPAHCTBEHHAS.
MHoroo6pasue OpraHM4ecKux COeTUHEHUH.

VYrnesopoponsl. IlpenenvHple U HempezenbHble yrieBojgoponabl. CrTpoeHue
YIJIEBOJOPOJOB, XapaKTEpHbIE XMMHUYECKHE CBOMCTBa yriieBonoponoB. IIpeacraBurenn
YTJIEBOJOPOAOB: METaH, J3TWEH, aleTwieH, OeH3on. llpuMeHeHue yriaeBoIOpoaOB B
oprannueckoM cuHre3e. Peaknus nomumepuszanmu. HedTh, ra3, xameHHBIH yroip —
MIPUPOJHBIE HICTOYHUKH YIIIEBOJOPOIOB.

Kucnoponconepskamniue opranudeckue BemectBa. CiupThl, KapOOHOBBIE KUCIOTH U

LIOKYMEHT MOAMWCAH NEKTPOHHOM MOANWCHIO

POCCUIACKASI AKABEMWUSI HAPOJHOIO XO35IICTBA U 17.10.23 13:36 (MSK) Ceptudukat 019028E2008FAFCF8C4EDF765BA954FASF
rOCYAAPCTBEHHOW CJTY)XBEbl NP NPE3UAEHTE POCCUIACKOW

®EAEPALIMU, AKAAEMUS NMPU NPE3UAEHTE PO, Ackaposa Hauns

WnbrusosHa, AunpekTop KasaHckoro gunnana Akagemun




CJIO’KHBIE 3(DUPBI: MX CTPOCHHWE M XapaKTepHble XMMUYECKHe cBoicTBa. [IpencraBurenu
KHUCJIOPOJICO/IEPIKAIIUX OPraHUYECKUX COCTUHEHHI: METHJIOBBIM W ASTHIIOBBIM CHHPTHI,
TJIMIEPUH, YKCYCHas KHCIoTa. MbUla Kak COJM BBICHIMX KapOOHOBBIX KHUCIOT. JKHPBI Kak
CJIOXKHBIE H(UPHI.

VYrieBoapl: TIOKO3a, Kpaxmall, [EeJUIHII03a.

A3oTcozepkaliie OpPraHUYeCKUE COCIMHEHUS: aMHHbI, aMHHOKHUCIIOTBI, OENKu.
Crpoenue u Ononoruueckas GyHKIUsS 0enKoB. XMMHUYECKHE CBOMCTBA OEIKOB.

I'eneTnueckas CBs3b MEXKY KJIACCAMU OPraHUYECKUX COCIUHEHUN.

Jlemoncmpayuu

[TosyyeHue 3TuI€HA U €ro B3aUMOJEHCTBHE C PacTBOPOM II€pMaHraHaTa Kajus,
OpOMHO¥ BOJIOH.

Peakmus momy4eHus: yKCyCHO-3THIIOBOTO d(Hpa.

KauecTBeHHast peakiiys Ha TIULEPUH.

L{BeTHBIC peaknuu OenkoB. OOpaTumas 1 HeoOpaTUMasi AeHATypalus OeIKOB.

[Inactmaccel u BosiokHa. [lonstue o 1utactmaccax. TepMormuiacTUUHBIE H
TEPMOpEaKTHUBHbIE  MONUMEphl.  OTHeNbHbIE  MPEJICTaBUTENIM  CHUHTETHYECKHX U
UCKYCCTBEHHBIX TMOJUMEpOB: (eHOIOPOpPMANbIETHIHbIE CMOJbI, MOJUBUHIIXJIOPH]I,
TedII0H, HeITyIOn/I.

[TonsiTue 0 XUMHUYECKMX BOJIOKHaX. HarypanbHble, CHHTETHYECKHE W
HCKYCCTBEHHbIE BOJIOKHA. OTAeNbHBIE NPEICTABUTEIN XUMHUYECKHX BOJIOKOH: alleTaTHOE
(TppaueTaTHBI  IENK) M BUCKO3HOE  BOJIOKHA, BUHWIXJIOPHUIHBIE  (XJIOPUH),
MOJIMHATPUJIbHBIC (HUTPOH ), TTOJTMAMUIHBIC (KalpOH, HAMIIOH), MO (UpHBIC (JTaBCaH).

Llemoncmpayus pa3snudHbIX BUIOB IUIACTMACC U BOJIOKOH

Ilpakmuueckoe 3anamue Ne$.

CocraBieHne n30MepOB.

Jlabopamopnasa paboma Ne7.

O3HaKOMJIEHHME CO CBOWCTBAMU NOJUATUIIEHA, KaydyKa.

Tema 8. Xumus " :XKu3Hb

XUMUS 1 OPTaHU3M YeIoBeKa. XUMUYECKUE SJIEMEHTHI B OPTraHU3ME YeIOBEKa.
Oprannueckue U Heopranmdeckue Bemectsa. OCHOBHBIE )KU3HEHHO HEOOXO0IUMbIE
COCIMHEHUS: OCTKHU, YTIIEBOIbI, YKUPBI, BATAMUHBI. YTJIEBOJIbI — TJIABHBIA HCTOYHUK
SHEPTUU Opranu3Ma. Poiib )KUPOB B opraHu3Me. XOJIECTEPUH U €r0 POJIb B 3JI0POBBE
YeJIoBeKa.

MuHepasbHBIe BEIIECTBA B MPOTyKTaX MATAHUS, TAICBBIC JOOABKH.
COanaHcHpOBaHHOE TTUTAHHUE.

Xumus B 0biTy. Boma. KauectBo Bosbl. Motromue u uucTsmue cpeactsa. [Ipasumna
0e30macHO pabOTHI CO CpeICTBAMH OBITOBOM XUMUMU.

PA3EJI 3. BUOJIOT'USA

BBenenue
Burosnorust — COBOKYIMHOCTh HayK O )KMBOH MpUpojie. MeTo bl HAYYHOTO TIO3HAHUS B
OHOJI0run
JKuBas npupoga kak 0ObEKT H3yueHUs OMOJIOTUU. METOAbl UCCIEeOBAHMS YKUBOU
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npuponbl B O6uonoruu. OmnpenencHue KU3HHU (C TMPHUBICYCHHEM MaTepHalia U3 pas3felioB
bU3MKH U XUMUH). Y POBHU OPTaHU3ALUN KUZHU

Llemoncmpayuu

YpoBHU OpraHU3aluU KU3HU.

MeTo1bl TO3HAHUS KUBOU IPUPOIBI.

Tema 1. Kiterka

Nctopus nzydyenust kinetku. OCHOBHbIE MOJIOKEHUS KJIETOUYHOM Teopuu. Kierka —
CTPYKTYPHO-(PYHKIIMOHAIbHAS (JIeMEHTapHasl) eANHUIIA KUZHHU.

Crpoenue kietku. IIpokapuoTbl M 3yKapuOThl — HM3IIME U BBICUIME KJIETOYHBIE
opranu3mbl. OCHOBHbBIE CTPYKTYPHbIE KOMIIOHEHThI KJIETKH 3yKapuoT. lloBepXHOCTHBIN
annapar. CxeMaTU4YHOE ONMCAHME >KMJIKOCTHO-MO3aW4YHON MOJENN KJIETOUHBIX MeMOpaH.
[{uTonnazma — BHYTpPEHHSS cpela KIeTKH, opraHoujsl (opranesuibl). KnetouHoe sizpo.
OyHKIUSA sSpa: XpaHEeHHe, BOCIIPOU3BECHHE U Nepeaadya HaCIeCTBEHHOW WH(OpMAIIHH,
perynsuus XUMHUYECKON akTHUBHOCTU KieTkH. CTpykTypa Hu (YHKUIHMH XPOMOCOM.
AyTOCOMBI U MIOJIOBBIE XPOMOCOMBI.

MarepuaibHOE €IMHCTBO OKpYXKAarOLIEro MHpa U XUMHUYECKHM COCTaB >KMBBIX
opranu3moB. buonornueckoe 3HaueHHMEe XHMHUYECKHUX 3JeMeHTOB. Heopranuueckue
BEILIECTBA B COCTaBE KJIETKH. Ponb BOJBI KAaK pPAacTBOPUTENE U OCHOBHOTO KOMIIOHEHTA
BHYTPEHHEH Ccpenibl opraHnn3MoB. Heoprannueckre MOHBI. YTI€BOABI U JUMUABI B KIETKE.
Crtpyktypa u Ouonornyeckue (PpyHKIUU OETKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
CtpoeHne HyKIEOTUI0B U CTpyKTypa nonunykieotuaubix nene JJHK u PHK, ATO®.

Bupycel u Oakrepuodaru. HeknerouHoe cTpoeHHe, *XHU3HEHHBIH LHKI U €ro
3aBHCHUMOCTh OT KIJIETOUHBIX (opMm »ku3HH. Bupycsl — B030ymuTenu HHGEKIIMOHHBIX
3a0oneBaHui; TOHATHE 00 OHKOBHMpycax. Bupyc mmmyHnonedunmra uenoeka (BUY).
[Tpodunaktuka BUYU-undexmm

JeMoHcTpanuu:

CrpoeHue MoJIeKyJIbl OesKa.

Crpoenue mounekyisl JJHK.

CrpoeHue KIeTKH.

CtpoeHue KIETOK MPOKapuoT U SyKapuoT.

CrtpoeHnue Bupyca.

Jlemoncmpayuu
Crpoenue monekybl 6enka. Ctpoenue monekyinsl JJHK. Ctpoenue KieTku.

CtpoeHue KJIETOK MpoKapuoT U sykapuoT. CTpoeHue Bupyca.

Jlabopamopnasa paboma Ne 8.

Habmtoienue KIETOK pacTeHWH M KUBOTHBIX I0J] MUKPOCKOIIOM Ha TOTOBBIX
MUKpoOIIpenapaTax 1 ux OnMCcaHue.

Jlabopamopnasa paboma Ne 9.

CpaBHeHHUE CTPOEHHUS KJIETOK PACTEHUM U KUBOTHBIX.

Tema 2. Opranusm
OpranusMm — enquHoe 1eroe. MHOroodpasue opraHu3MoB.
OOMeH BEIIECTBOM M SHEPTHUEH C OKPYXKAIOIIeH Cpeloi Kak HeOOXOIMMOE YCIIOBHE
CYILIECTBOBAHMUSI )KUBBIX CUCTEM.
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CriocoOHOCTh K CAMOBOCIIPOM3BEICHUIO — OJTHA U3 OCHOBHBIX 0COOEHHOCTEH JKUBBIX
opranu3MoB. JlelmeHne KJIETKH — OCHOBAa pPOCTa, Pa3BUTUSA M PA3MHOKEHHUS OPraHHU3MOB.
becnionoe pasmuoxxenue. IlonoBoii mpouecc U 1nosoBoe pasmMHokeHue. OII0J0TBOPEHUE,
ero OMOJIOrMYECKOe 3HaYCHUE.

[TorsiTuss 00 WHAMBUIYyAIbHOM (OHTOTEHE3), AMOPHUOHAIBLHOM (AMOpPHUOTEHE3) H
NOCTAMOPHUOHATIBHOM pa3BUTHH. MHIUBUAyallbHOE pa3BUTHE YEJIOBEKA M €ro BO3MOXKHBIC
HapyIIECHUS.

OOume mnpencTaBIeHUs O HACIEACTBEHHOCTH W HM3MEHUYMBOCTH. [ 'eHeTHueckas
TEPMHUHOJIOTHSI U CUMBOJIMKA. 3aKOHOMEpPHOCTHU HacienoBaHus. HacnenoBanue npu3HakoB y
yenoBeka. [lonoBeie xpomocomsl. CLEmIEHHOE C I0JIOM HacienoBaHue. HaciencrBeHHble
00JI€e3HU YeJIOBEKa, UX MPUUYKHBI U poduaakTuka. CoBpeMeHHbIE MPEACTABIECHUS O FeHE U
reHome. ['eHeTHUeckMe 3aKOHOMEPHOCTH HW3MeHunMBocTU. Kiaccudukamus — dopm
M3MEHYMBOCTU. BiusiHie MyTareHoB Ha OpraHu3M 4esloBeKa.

[Tpenmer, 3agaun U METOJIbI CeNeKUUU. ['eHeTnYecKre 3aKOHOMEPHOCTH CEJIEKIIUH.
Vuenne H.M. BaBwioBa o 1eHTpax MHOTOOOpa3vsi U TPOUCXOXKICHUS KYJIBTYPHBIX
pactenuii. buotexHosorus, ee T0CTHKEHUS, IEPCIEKTUBBI Pa3BUTHSL.

Jlemoncmpayuu

OOMeH BellecTB U MPEeBpaIleHUs] YHEPTUH B KIIETKE.

Jlenenue kneTku (MUTO3, MEHO3).

Crioco0ObI 6eCoyIoro pa3MHOXKEHUS.

Om1o10TBOpEHNE Yy PACTEHUN U )KUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OpraHU3Ma.

HacnenctBennbie 6051€3HM YeI0BEKa.

BrnusiHue ankoronusma, HApKOMaHUH, KypeHHs Ha HACJIEICTBEHHOCTb.

Myranuu.

MonudurkannoHHas K3MEHYUBOCTb.

LleHTpBl MHOTOOOpPa3Us U MPOUCXOKICHHS KYJIbTYPHBIX PACTEHUIA.

HckyccTBeHHBIH 0TOOD.

HccnenoBanus B 00:1acTH OMOTEXHOIOTHH.

Ilpakmuueckoe 3anamue Ne 6.

Pemenue aneMeHTapHBIX T€HETUUECKUX 3ajau.

Ilpakmuueckoe 3anamue Ne 7.

AHanu3 ¥ OLIEHKa ITUYECKUX acleKTOB Pa3BUTHUSI HEKOTOPBIX HCCIIEA0BaHUN B
OMOTEXHOJIOTHH.

Tema 3. Bun

OBOJNIOIMOHHAs Teopuss W €€ poib B (OPMHPOBAHMM  COBPEMEHHOM
€CTEeCTBEHHOHAYyYHOW KapTuHbl Mupa. Bun, ero xpurepuu. Ilomynsauus kak CTpyKTypHas
eAMHuIla BUAa U dBomouud. CUHTETHYecKas TeopHsl HBOJIONMU. JIBMKYIIUE CHIIBI
sBosolMd B cootBercTBUM ¢ CTD. T'eHeTnueckue 3aKOHOMEPHOCTH 3BOJIOLMOHHOTO
nporecca.

Pesynbratel  3Bomtonuu. CoxpaHeHHe MHOrooOpasusi BHJIOB KaK OCHOBa
ycroitunBoro pasButus Ouocdepsl. [IpuumHbBl BbIMHpaHUS BUAOB. buHojornuyeckuii
nporpecc 1 OMOJIOrMYECKHi perpecc.

I'unoTe3spl MPOUCXOKACHUS KU3HU. Y CIOKHEHHE KMBBIX OPraHU3MOB Ha 3€MJIE B
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MpOLIECCE IBOJIIOIMU. AHTPONOreHE3 M €ro 3aKOHOMEPHOCTU. JloKas3aTenbCcTBa POJICTBA
YeNoBeKa C MIIEKOMHUTAIOIIUMU >KUBOTHBIMU. DJKOJOTHYECKHe (aKTOphl aHTPOMOTeHe3a:
YCJIOKHEHUE MOMYJIAIIMOHHON CTPYKTYphI BUAA, U3TOTOBJICHUE OPYAHM Tpyaa, MEepexol OT
pPaCTUTENBHOTO K CMEIIAHHOMY THUIy NUTaHUs, HUCHoib30oBaHue OrHs. llosBiaenue
MBICIIUTEIbHON JEATEIBHOCTH M WICHOPA3AebHON peun. [IponcxoxkaeHue 4enoBeYeCKuX
pac.

Jlemoncmpayuu
Kpurepuu Buaa.
[Tonynsuust — CTpYKTypHasi €IUHUIIA BUJIA, €AMHUIA YBOJIIOIIH.
JIBHKyIIME€ CUIIBI 3BOJIIOLUH.
Bo3HuKHOBEHNE 1 MHOTO00Opa3ue MPUCTIOCOOJICHU Y OPTaHU3MOB.
Penxue u ncuesaronme BUABL.
JBr>KyIlre CUiIbl aHTPOITOTeHE3a.
[IpoucxoxaeHue yenoBeka U 4YeJI0BEYECKHUX pac.

Ilpaxmuueckoe 3anamue Ne 8.

AHaNM3 1 OIEHKA Pa3IMYHBIX THIOTE3 MPOUCXOXKICHUS KU3HU. AHAIU3 U OICHKA
Pa3IMYHBIX THIOTE3 MPOUCXOKICHUS YEIOBEKA.

Tema 4. Ixocucremsbl

[Ipenmer u 3agauM SKOJIOTHMHU: ydyeHHE 00 3KOIOTMYECKHX (DaKkTopax, y4eHHE O
cO00IIIecTBaX OPraHU3MOB, YueHHe o Ouocdepe.

Okonorndyeckue (akTopel, OCOOEHHOCTM UX BO3JEHCTBUA. DKOJIOrMYecKas
xapaktepuctuka Buma. Ilonstue 00 »skojoruuyeckux cucremax. Llemu nuTanwus,
Tpopuueckue ypoBHH. buoreoneHo3 kak »skocucrema. buoneHos u O6uoTOnm Kak
KOMITOHEHTHI OMOT€0IIeH03a.

buocdepa — rinobanpHast skocucrema. Yuenue B. WM. Bepnanckoro o Guocepe.
Ponp xuBBIX OpranusmMoB B Ouocdepe. buomacca. buomorndeckuii KpyroBopoT (Ha
npuMmepe KpyroBopota yriepoza). OCHOBHBbIE HalpaBlieHHsI BO3JCHCTBHS 4YeJIOBEKa Ha
ouocthepy. Tpanchopmanus €CTECTBEHHBIX OKOJOTHMUECKHX cucteM. (OcoOeHHOCTH
arpo’KOCUCTEM (arpoLEHO30B).

JeMoHCcTpanuu:

Okonornyeckue (HakTopbl U X BIUSHHE HA OPraHU3MBI.

MeXBHIOBBIE OTHOIICHUS: TTAPA3UTHU3M, XUIITHIIECTBO, KOHKYPEHIIHS, CHMOHUO03.

SIpyCHOCTB PacTUTEIHHOTO COOOIIECTBA.

KpyroBopor yriepona B 6uocdepe.

3amoBeTHUKY ¥ 3aKa3HUKH Poccun.

Ilpakmuueckoe 3anamue Ne 9.

CocraBiieHre cXeM Iepeiayy BEeIIeCTB U SHEPIuHu (Liernei MuTaHus).

TEMATHYECKOE INTAHUPOBAHHUE
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[Ipn peanuzanuu copepxanus oOIIe00pa3oBaTeIbHON Y4eOHON JUCIMILTUHBI

«EctectBoznanue» B mpenenax ocBoenus IIIICC3 CIIO na 6a3e OCHOBHOIO OOIIEro
o0pa3oBaHUsl C MOJYYEHHEM CpEIHEro oOmero oOpa3oBaHHMs MaKCHUMajibHas ydeOHas

Harpys3ka oOydaromuxcsi coctaBisier no cnenuansHoct CIIO 38.02.01 «DxoHOMEKA H

OyxranTepckuii ydeT (10 OTpaciisam)»

COLMAIIEHO-9KOHOMHYECKOTO MpOoGmiIs MpodhecCHOHATFHOTO 00pa30BaHuUs

- 100

4acoB, U3 HUX 00s3aTeNbHasi aylIUTOpHAas Harpys3ka oOyuarommxcs - 100 gacoB, BKIrOYas

TeOpeTHdYecKne 3aHiATus — 64 uaca, TpakTHUecKue 3aHATHS — 18 yacoB, mabopaTopHbIe

pabotsl - 18 yacos. [IpomexyTouHas arrectanus B popme TuddepeHIIMpOBAHHOTO 3a4eTa -

2 yaca.

TEMATHUYECKUM IIJIAH
VYyeOHas Harpy3ka oOydarommxcs (Jac.)
OO0s3aTenbHas ayIMTOpHAS HArpy3Ka
Makcu-
Bcero
MaJibHas . B T.4.
3aHATHI
HaumeHnoBanue pa3ienoB 1 TeM
TeopeTu | J1abopa-  MpaKTH-
YECKUX | TOPHBIX YECKUX
3aHATHR | paboT 3aHATHN
P 1. DU3NKA
aznen 3 5 5 5
Beenenmue
T I.M
emMa eXaHuKa 10 10 6 4
Tema 2. OCHOBBI MOJICKYJISIPHOM 6 6 4 )
bU3MKH U TEPMOAMHAMUKH
T 3.
ema 3. OCHOBBI 6 6 5 ) )
AIEKTPOJUHAMUKHI
T 4. Koneb
emMa oJie0aHus U BOJHBI 3 8 5 5 4
T . i
emMa 5. DIEeMEHTbl KBAaHTOBOM 5 5 5
bu3uKn
T 6.B
ema CEJICHHAs ¥ €€ SBOJIIOLIHS 5 ) 5
P 2. XUMus
aznen 5 ) 5
BBenenue
OBIIIAA 1 HEOPTAHUYECKASA
XUMUA
4 4 4
Tema 1. OCHOBHBIE MTOHATHUS U
3aKOHBI XUMHUH
Tema 2. Ilepuoguueckuil 3aKOH U 2 2 )
[Teprognueckas CUCTeMa
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XUMUYECKUX  asnemeHtoB  J[.U.
Menpeneena
Tema 3. CTpoeHue BelecTa 2 2 2
Tema 4. Bona. PactBopsl 4 4 5 )
T 5. X

ema UMUYECKHE PEaKIuu ) ) 5
Tema 6. Heoprannueckue 6 6 4 )
COEIUHEHHNS
OPT'AHUYECKA S XM
Tema 7. Opranuyeckue 10 10 6 2 2
COEIUHEHHUS
T 8. X

eMa AMUS U )KU3HD 4 4 4
Paznen 3. BUOJIOTUA
BBenenue 2 2 2
Tema 1. KiteTka 6 6 5 4
Tema 2. Opranuzm 3 8 4 4
Tema 3. Bun 6 6 4 )
Tema 4. DKOCHCTEMBI 4 4 5 )
JuddepeHnnpoBaHHbIN 3a4eT 2 2 2

100 100 64 18 18

HTroro
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3. YCJOBUS PEAJIM3ALIMU MTPOTPAMMBI YYEBHOI
JACTUTIIAHBI

3.1. [Ing peanuzanuu nporpaMmbl yu4eOHOM IUCIMIIMHBI MPEAyCMOTPEHBI CIEIYIOLIue
CIICNHUAJIBHBIC ITIOMCIIICHUA !
Kabuner «EcTecTBEeHHOHAYYHBIX AUCLUILIUHY,
OCHALICHHBIN 000py/10BaHHEM:
- HarJIsiAHbIe TocoOus (Tabauia XMMUYECKUX 3J1IeMeHTOB MeHeneeBa);
- CTATUYCCKUEC, TUHAMHNYCCKUC, JCMOHCTPALIMOHHBIC U pasaAaTOYHBIC MOACIN, BKIIIOYasa
HaTypajibHble OOBEKTHI.
TeXHHYEeCKMMH CpecTBAMHU 00y4YeHHUsI:
- yueOHO-MeToguueckuii kommieke (YMK) npenonaBarens;
- "HQOPMAITMOHHO-KOMMYHHUKATHBHBIE CPE/ICTBA;
- 9KpaHHO-3BYKOBBIE 11O0COONS;
- KOMIUIEKT T€XHUYECKOW JOKYMEHTAI[MH, B TOM YHUCJIE MacrmopTa Ha CpeaAcTBa o0yde-
HUS, MHCTPYKIMH 110 UX MCIOJIB30BAHUIO U TEXHHUKE 0€30MacCHOCTH;
- KOMIIBIOTEPHBIN KJ1acc;
- yueOHbIe BUJICO(UIBMBI U IPE3EHTALINH.

3.2. UndopmanuoHHOe o0ecneyeHne peaju3aluu NporpaMmbl

3.2.1. OcHOBHBbI€ TIeYaTHbIE U3TAHUS

1. EctectBo3nanue: yueOHoe nocodue / O.E. Caenko, T.I1. Tpyumna, O.B. ApyTioHsH
- 3 u3n., crep.- M.: Knopyc, 2016 - 368 c.

2. EcrectBo3nanue : yueonuk ans CIIO / B. H. JlaBpunenko [u ap.] ; mox pen. B. H.
JlaBpuHEHKO. — 5-¢ M31., mepepad. u gon. — M.: FOpaiirt, 2021. — 462 c. Pexum
noctyna https://urait.ru/bcode/483424

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKMU:
1. TopenoB A. A. KoHuemmumu COBPEMEHHOTO €CTECTBO3HAHHWSA: yd4eO. Mmocodue s
akagemuueckoro OakamaBpuara / A. A. T'openoB. — 4-e u3nd., mepepad. u gom. — M.:
FOpaiit, 2014. — 347 c.
3. KoHuenuuu COBpEMEHHOTO €CTeCTBO3HaHUs: yueOHMK s OakamaBpoB / B. H.
JlaBpunenko [u ap.]; mox pen. B. H. JlaBpurenko. — 5-e¢ u3z., nmepepad. u gom. — M.:
FOpaiit, 2019. — 462 c. Pexxum noctyna: URL: https://urait.ru/bcode/425176
4. OctpoBckwii, . B. KoHIenuu coBpeMEHHOTO €CTeCTBO3HAHUS : yueOHOe mocodue / D.
B. Octposckuii. — MockBa: By3osckuii yuebnuk : UHOPA-M, 2019. — 141 c. — Pexxum
noctymna: URL: https://znanium.com/catalog/product/914011
5. Otroukuii I'. I1. EctecTBo3Hanue: yuebnuk u npaktukywm ais CI1O / T'. I1. Otroukwuii; mox
pen. I'. H. Kysemenko. — M.: Opaiit, 2021. — 380 c. Pexxum nocryma: URL:
https://urait.ru/bcode/471177
6. PazymoB B. A. KoHuenmuu coBpeMEHHOIO €CTECTBO3HAHMA : ydyeOHOe Iocodue. —
MockBa : HWH®PA-M, 2019. — 352 c¢. — Pexum pgocryma: URL:
https://znanium.com/catalog/product/1009044
7. Crapony6ueB B.A. EcrecrBo3nanue. CoBpeMeHHbIE KOHIENIMH: Y4yeOHOe mocobue s
CIIO / B.A. Crapony6rnes. Caparos: [IpodobpazoBanune, 2017. — 332 c¢. Pexxum gocryma:
URL: https://www.iprbookshop.ru/66386.html
8. Crpenbauk O. H. EcrectBo3Hanme: yued. mocodue mist CIIO / O. H. CtpenpHuK. — M.:
FOpaiit, 2021. — 223 c. Pexum noctyna: URL: https://urait.ru/bcode/469670

LIOKYMEHT MOAMWCAH NEKTPOHHOM MOANWCHIO

POCCUIACKASI AKABEMWUSI HAPOJHOIO XO35IICTBA U 17.10.23 13:36 (MSK) Ceptudukat 019028E2008FAFCF8C4EDF765BA954FASF
rOCYAAPCTBEHHOW CJTY)XBEbl NP NPE3UAEHTE POCCUIACKOW

®EAEPALIMU, AKAAEMUS NMPU NPE3UAEHTE PO, Ackaposa Hauns

WnbrusosHa, AunpekTop KasaHckoro gunnana Akagemun



https://urait.ru/bcode/469670
https://www.iprbookshop.ru/66386.html
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https://znanium.com/catalog/product/914011
https://urait.ru/bcode/425176

WD AW N =

DJIEKTPOHHBIC ONOTHOTEYHbIE CHCTEMBbI

. OBC «IPRbooks» https://www.iprbookshop.ru
. OBC «Jlanb» ttps://e.lanbook.com/book
. OBC «Opaiit» https://urait.ru

. OBC «Znaniumy - https://znanium.com
. OBC «Aii0ykc.py/ibooks.rux» - https://ibooks.ru

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOM JTUCHUILIUHBI

Conep:xanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B /1€ATEJILHOCTH CTY/1€HTOB
(Ha ypoBHe y4eOHBIX JeiCcTBHIl)

PU3UKA

Baenenue

Pa3zButne cnocoOHOCTEH SCHO M TOYHO HU3JIaraTb CBOM MBICIH
JIOTMYECKH OOOCHOBBIBaTh CBOIO TOUKY 3PEHUs, BOCIPUHUMAThH U
aHaJM3UPOBaTh MHEHHsI COOECEeTHUKOB, ITPU3HABAS [IPABO JIPYTOrqg
YeJI0BeKa Ha MHOE MHEHHE.

[IpuBenenne npUMEpOB BIMAHUS OTKPBHITUM B (u3MKe HA
porpecc B TEXHUKE U TEXHOJIOTMH MPOU3BOJICTBA

Mexannka

Kunematuka

O3HakOMJIEHHE CO cloco0aMu  OMHMCAaHUS  MEXaHUYECKOIO
JIBMKEHHS, OCHOBHOM 3aJ1auel MEXaHHUKH.

W3ydyeHre OCHOBHBIX (DU3MUECKUX BEIMYMH KUHEMAaTUKU
MepEeMEIICHHS, CKOPOCTH, YCKOPEHHUSI.

Habmioienue  OTHOCUTENBHOCTH ~ MEXaHUYECKOTO  JIBHKCHHS
DopMyJIMPOBAHUE 3aKOHA CIIOKEHUS CKOPOCTEH.

UccnenoBanue PaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
IBIDKCHUs(Ha  MpuUMepe  CBOOOJHOTO  TAJACHHS  Tel) W
PaBHOMEPHOTO JBWKEHHUS Tela MO OKpyXHOcTU. [loHuMaHue
CMBICTIa OCHOBHBIX (PH3UYECKHX BEIUYHMH, XapaKTepU3YIOLIUX
pPaBHOMEPHOE JIBU’KEHUE TeJIa M0 OKPY>KHOCTHU

JluHamuka

[lonnmanue cmbicna Takux  (PU3MYECKUX  MOJENeH, Kak|
MaTepHualibHasi TOYKa, UHEepIUaIbHasl CUCTEMA OTCUETA.
N3mepenue macchl Tena pa3nuyHbIMU criocobamu. Mi3zMepeHue cud
B3aUMOJICUCTBUS TeJl. Bhluncienne 3HaYeHUs: YCKOPEHUS TN T10
M3BECTHBIM 3HAYEHUSIM JEHCTBYIOIIUX CHII U MaccC TeJl.

VYMeHue paznuuaTh CUIy TsDKeCTH U Bec Tena. OObsicHeHHE U
MPUBEJCHUE TPUMEPOB SIBICHHSI HEBECOMOCTH.

[IpuMeHeHrne OCHOBHBIX MOHATHH, (HOPMYJ M 3aKOHOB TMHAMUKH
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K pCIICHUIO 3a/1a4

3aKOHBI COXpPAHCHUA B
MCXaHUKEC

OObsicHEeHHE PpEaKkTUBHOTO JBMKCHHMS Ha OCHOBE 3aKOHA
COXpaHeHuss wumiynbca. [IpumMeHeHHe 3aKkoHa COXpaHEHUs|
HMMITYJIbCA JUISl BBIYMCIICHUS U3MEHEHUW CKOpPOCTEH TEN MpU HX|
B3aNMOJICHCTBUSX.

Brruncnenne paboThl CHII U U3MEHEHUS KUHETUYECKOW JHEprum|
Tena.  BpluncieHHe — MOTEHIMAIbHOM  DHEPrUUM  Tel B
TPaBUTALMOHHOM IIOJIE.

XapakTepucTUKa MPOU3BOAUTEILHOCTH MAILIMH U JABUTATEIEH C
HCITOJIBb30BAHUEM TTOHSITHS MOITHOCTH

MonekynsapHas
¢buznka

TepmoauHaMuka

OcCHOBBI MOJIEKYJISIPHOM (PU3UKU U TEPMOTUHAMUKU

@opMyJIMPOBAaHUE  OCHOBHBIX  TOJOXKEHUW  MOJIEKYJISAPHOA
KUHETUYECKON TeopuH. BhlNosHEeHNEe dKCIIEPUMEHTOB, CIIyKallUX
000CHOBaHUEM MOJIEKYJISIPHO-KUHETHYECKOM TEOPHH.
Habmoienne OpoyHOBCKOTO IBUKEHUS U SABJICHUS AUPPY3UH.
OmnpezneneHue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUU
Ha OCHOBaHMM YPABHEHMS COCTOSHUSA UACAIBHOTO rasa.
[IpencraBnenne B Buae rpaduka H30XOPHOTO, HM300apHOTO Y
N30TEPMUYECKOTO IIPOLIECCOB. Brruncnenue cpenHel]
KMUHETUYECKOH JHEPruM TEIJIOBOIO JBMXKEHMS MOJIEKYJ IIO
M3BECTHOM TEMIIEpaType BELECTBA.

l13MepeHne BIaXKHOCTU BO3IyXa

OKCHIEpUMEHTAIBHOE ~ MCCIENOBAaHUE  TEIUIOBBIX  CBOMWCTB
BEIIECTBA, pacyeT KOJIMYECTBA TEIUIOTHI, HEOOXOIMMOTrO JIs
OCYILIECTBJIEHUS TpoOliecca IPEBPALICHUs BELIECTBA M3 OIHOIO
arperaTHOro COCTOSIHHS B IPYTO€.

Pacuer wu3MeHeHMsI BHYTpPEHHEW OSHepruu Tei, padoThl U
IIEPENAHHOIO KOJIMYECTBA TEIUIOTH HA OCHOBAHUM IEPBOTO 3aKOHA
TepMouHaMUKHA. OOBSICHEHHWE NPHUHIWIOB JEHCTBUS TEIIOBBIX
MaIIvH

DNeKTpoCcTaThKa

OCHOBBI AJIEKTPOIMHAMUKHU

Brrancnenue cui BSaHMOﬂCﬁCTBHH TOYCYHBIX OJJICKTPUYCCKUX
3apsAa0B. Brrunciaenue HAIPAKCHHOCTU 151 INOTCHIHAaJIa
QJICKTPHYCCKOI'O ITOJII OAHOI'O M HCCKOJIBKUX TOYCYHBIX 3apsA10B.
H3MepeHHe Pa3sHOCTU MOTCHIMUAJIOB. HpI/IBeI[eHI/Ie IIpuUMCpOB
IMPOBOAHUKOB, AHUIJICKTPUKOB H KOHIACHCATOPOB. Ha6J’IIOI[CHI/Ie
SIBJICHUS BHCKTpOCTaTquCKOﬁ HWHAYKOWUN u SABJICHUA
MMOoJIsIpU3al  JUIJICKTPHUKA, HAXOIAMICTOCA B JJICKTPUYCCKOM
I10JIC

TlocTOSSTHHBIN TOK

N3mepenue MomHocTH auiekTpudeckoro Toka. M3mepenne 3/1C u

BHYTPEHHETO CONPOTUBIEHUS HUCTOYHMKA TOokKa. COop H
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Habntonenue neiicTBrUs MarHUTHOTO TOJIST HA TIPOBOJHUK C TOKOM,
KapTHHOK MArHUTHBIX IOJIEH.

MarHHTHOe Hose @opmyJIMpOBaHUE TpaBWIAa JIEBOW PYKH JUIS ) OIpeICIICHUS
HarpaBJeHUsl CHIIbl AMrepa. Beruncienue cu, 1eMCTBYIONINX HA)
MIPOBOJIHUK C TOKOM B MarHUTHOM IT0Jie, OOBSICHCHHUE TPUHITUIIA
JEUCTBUSA AIEKTPOJABUIATEIA. Uccnenosanue SIBJICHUS]]

AJIEKTPOMArHUTHON WHIYKITUH.

Konebauus u BoaHBI

[IpuBenenue MPUMEPOB KOJIeOaTeIbHBIX JIBHOKEHUH.
Uccnenoanue 3aBUCHMOCTHU nepuoaa Kosie0aHuit
MaTeMaTUYeCKOr0 MasTHHKa OT €ero JUIMHBI, MacChl H
aMIUIUTYAbl Konebanuii. Onpeenenrne YCKOPeHHsI CBOOOHOTO
NaJIeHUs ¢ TOMOIIbI0 MATEMAaTUYECKOTO MasiTHUKA.

Mexannueckue

KoJIeOaHMs U BOJIHBI o
HaGHIO)IeHI/IC KoJIeOaHMIt 3By4dalcro Teia. HpI/IBe)IeHI/IC

3HAYEHHUsT CKOPOCTH paCIpOCTpaHEHUs 3BYKa B pa3IMYHBIX
cpenax. YMeHHE OOBSCHATh MHCIOJIB30BaHUE YIbTpa3ByKa B
MEJULUHE

Habmronenne ocumiorpaMM rapMOHHYECKUX KOJICOAHUN CHIIBI
ToKa B Lenu. OObsICHEHHE MPEBPALCHHSI SHEPTUU B UJ€AIBHOM
Kosie0aTeIbHOM KOHType. M3ydeHue ycTpoiicTBa M NpUHIMNA
ONeKTpOMarHuTHeIE | AeWCTBUS  TpaHchopmaropa. AHaIM3  CXeMbl  Iepeaadyu
KoJ1e0aHus ¥ BOJIHBI | 3JIEKTPOIHEPIHH Ha OOJIbIINE PACCTOSHUS.

[IpuBeneHne mNpUMEPOB BHUIIOB PATUOCBSI3U. 3HAKOMCTBO C
YCTPOMCTBAMHU, BXOJSALIUMH B CUCTEMY PAJHOCBS3H.
O06cyxaeHne 0co0eHHOCTEH pacpoCTpaHEHUs PaJUOBOJIH

HpI/IMeHeHI/Ie Ha IMPAKTHUKE 3aKOHOB OTPAXXCHUA U TPCITIOMIICHUS
CBCTAa IIpU PpCIICHUH 3a1a4. Ha6J’IIOI[eHI/Ie SABJICHUA ,Z[I/I(i)paKL[I/II/I n
CBETOBEIC BOJIHBI AUCTICPCHUHU CBCTA.

YMeHue CTPpOUTH I/1306pa)KeHI/I$I MpeaAMETOB, 1aBACMbIC JINH3aAMU.
Pacuer onTuueckoii CHIbI TUH3BI

DneMeHThl KBaHTOBOM (hH3HKU

. Habmonenne (OTO3TEKTPUIECKOTO s dexTa. Pacuer
KBanTOBBIE CBOMICTBA . N
MaKCHMaJbHON  KHHETHYECKOW OSHEPIUU  DIJIEKTPOHOB  IIpH|

dbotorpdexre

®usnka aTomMa ®opmynupoBanue noctyiatoB bopa. Habmonenue nunHelyaToro,

CBETa

LIOKYMEHT MOAMWCAH NEKTPOHHOM MOANWCHIO

POCCUACKAS AKALEMUSI HAPOJHOIO XO3SIACTBA U 17.10.23 13:36 (MSK) CepTudukat 019028E2008FAFCF8CAEDF765BA954FA9F
rOCYAAPCTBEHHO CNY)XBbl MPU NPE3UAEHTE POCCUINCKOIA

®EAEPALIMU, AKAAEMUS NMPU NPE3UAEHTE PO, Ackaposa Hauns

WnbrusosHa, AunpekTop KasaHckoro gunnana Akagemun




Y HETIPEPHIBHOTO CIIEKTPOB.
Pacuer 4acTOTBI W AJMMHBI BOJHBI HCITyCKaeMOTO CBETa IIpH|
NIEPEX0JIE aTOMA U3 OJTHOTO CTAllMOHAPHOT'O COCTOSIHUSA B IPYrOE.
OObsicHeHUE NpUHLUIA AEHCTBUS Ja3epa
HaGmronenue TpekoB anbda-yacTuil B kamepe Bunbcona.
Peructparnust saepHbIX U3TyYSHUM ¢ TIOMOIIBIO CYETUUKA
Iefirepa.
®u3uka aTOMHOTO
PacueT sHEprum CBSI3M aTOMHBIX SITIEP.
A7Ipa U AJIIEMEHTapHbIX

[ToHnMaHue IEHHOCTH HAYYHOTO TIO3HAHKS MUpa HE BOOOIIIE ISt
YaCTHII
YeJIOBEYECTBA B LIEJIOM, a JUISl KaXKJI0T0 00y4arouierocs JIN4Ho,

LONECHHOCTHU OBJIAJICHUA METOAOM HAYUHOTO IMO3HAHUA IJIA

AOCTHUXKCHUA YCIIEXA B JIIO0OOM BUIC HpaKTHqCCKOfI JACATCIbHOCTHU

Bcenennas u ee 3BoIONNA

Crpoenue u pa3Butue . .
N OO0ObsicHeHrEe MOJIeIH pacIupsroiieiicss Beenennoit
Bcenennon

IIpoucxoxnenue Habmronenue 3Be3x, JIyHsl U m1aneT B Teneckon. Habmoaenue
ConHEeYHON CUCTEMBI COJIHECYHBIX IIITEH C IIOMOIIBIO TEJIIECKOIIa

XUMuUs
PackpbiTHe BKJIaga XMMHUYECKOH KapTHHBI MHUpa B €AHUHYIO
€CTECTBEHHO-HAayUYHYIO0 KapTUHY MUPA.

Bsenenue .
XapakTepucTUKa XUMHM KaK  HPOM3BOJUTEIBHOM  CHJIBI
oOrrecTBa
YMeHHue nAarh OIpenesieHHe W OINEpUpOBaTh CIEAYIOIIUMHU
XUMUYECKUMHU  TOHATUSIMHM:  «BELIECTBO»,  «XUMHUECKHI
DIIEMEHT», «aTOM», «MOJIEKYJa», «OTHOCHTEIbHbIC aTOMHAs H
MOJICKYJISIPHAsl MAacChl», «HOH», «aJUIOTPOIHUS», «H30TOIIBDY,
«XUMHYECKast CBSI3bY, «JIEKTPOOTPHUIIATEITFHOCTDY,
«BAJICHTHOCTBY, «CTETEHb OKHUCIICHHS», «MOJb», «MOJIApHAs

Baxwueiimme Macca», «MOJSIpHbII 00beM  ra3o00pa3sHBIX  BEIIECTBY,

XUMHYCCKUC MMOHATHA | «BEIIECTBA MOJICKYJIIPHOTO W HEMOJICKYJIAPHOTO CTPOCHHA»,

«pacTBOPBD, «QJIEKTPOJIUT u HERJIEKTPOIIUTY,
(QIEKTPONIUTHYECKAs  AMCCOLUALIMS, «OKHUCJIUTEIb u
BOCCTAaHOBUTEINbY», «OKHUCIICHHE M BOCCTAHOBJIEHUEY, «CKOPOCTh
XUMUYECKON peaKIum, «XUMHUYECKOE paBHOBECHEY,
«yTIepOIHBIN CKeJIeT», «(pYHKIMOHAIbHAS rpymnmnay,
«U30MEPUSH

@OopMyIMpOBAaHUE 3aKOHOB COXPAaHEHUS MAacChl BELIECTB U
OCHOBHBIE 3aKOHBI | IOCTOSIHCTBA COCTaBa BEILIECTB. YCTAHOBJIEHHE INPHUYUHHO-

XUMHH CIIEJICTBEHHOW CBSI3M MEXIY COJEP)KaHMEM OTUX 3aKOHOB U
HalMCaHUEeM XHMMUYeCcKUX (opMmyn u ypaBHeHHMH. PackpbiThe
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VYcTaHOBJIEHUE 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX BEHIECTB OT
CTPOEHHUsI aTOMOB OOpa3yIOIUX HX XUMHUYECKUX DJIEMEHTOB.
XapakTepuCTUKa BAXHEWIIUX TUIOB XHMHUYECKHX CBSI3ed W
OTHOCHUTENLHOCTH 3TON THMoJOTUU. OOBSICHEHUE 3aBHCHMOCTHU
CBONMCTB BEIIECTB OT MX COCTaBa U CTPOCHHsI KPUCTAIUINYECKHX
OcHoOBHBIE TeOpUHU | perieTok. DOopMyIHpPOBaHHE OCHOBHBIX IOJIOKEHUN TEOPHUH

XUMUU ANEKTPOJIUTUYECKON AUCCOLMALMM M XAPAKTEPUCTHKA B CBETE
ATOM TEOPUM CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX|
coeMHeHU. @OpMyJIMPOBAHUE OCHOBHBIX IOJIOKEHUI TEOpUH
XUMHYECKOTO  CTPOEHUS ~ OPraHMYEeCKUX  COCAVHEHUH U
XapaKTEepUCTHKAa B CBETE ASTOM TEOPUU CBOWCTB BaXKHEHIIMX
MIPEACTABUTENIEH OCHOBHBIX KJIIACCOB OPTaHUUYECKUX COCAMHEHUIN

XapakTepUCTUKa CTPOCHUS AaTOMOB M KPHUCTAJUIOB U Ha 3TOU
OCHOBE O0IMUX (PU3NYECKUX U XMMHYECKHX CBOHCTB METaNIOB U
HEMETAJJIOB. XapaKTEpUCTUKAa COCTaBa, CTPOEHUS, CBOMWCTB,
MIOJTyYEHUS U IPUMEHEHUE Ba)KHEUIINX HEMETAJIJIOB.
Baskueiinue BemecTpa| XapakTepucTUKa COCTaBa, CTPOEHMA M OOIIMX CBOMCTB
1 MaTepHualIbl BOXHEHIINX KJIACCOB HEOPTaHUYECKUX COCOUHEHHI.
Onucanue cocraBa W CBOMCTB Ba)KHEHIIMX IPEACTaBUTENEH
OpraHMYECKUX COEJIMHEHUMN: METaHOJIa M JTAHOJA, CII0KHBIX
3(pHPOB, KHUPOB, MBI, KAPOOHOBBIX KUCIIOT (YKCYCHOM KHCIIOTHI),
MOHOCaxapuaoB  (TJIIOKO3bI),  JMCaxapuaoB  (caxaposbl),
MOJINCAXapuaoB (Kpaxmajia W LEJUTI0JI03bI), aMHUHOKHCIIOT,
OENKOB, NICKYCCTBEHHBIX U CUHTETUYECKUX MOJIMMEPOB

Hcnonk3oBaHue B yueOHOM U MpoecCHOHANBHON 1eATeIbHOCTH

XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.

XUMUYECKUH sA3bIK U | Ha3piBaHMEe  M3y4YEHHBIX BEIIECTB 1O TPUBUAIBHOM WM
CHMBOJIHKA MEXKJIYHapOJAHOM HOMEHKIAType W OTPAKEHUE COCTaBa ATHUX

COEIMHEHUH C MMOMOIIBI0 XUMHUYECKUX POPMYII.

OTpaxkeHre XUMHUYECKHX IIPOLIECCOB C IOMOIIBIO YpaBHEHUH

XUMHYECKUX PEaKLHil

Xumudeckue peakuuu [ OObsCHEHUE CYITHOCTH XUMUYECKUX MpoiieccoB. Kimaccudukanus

XUMHNUYCCKHUX peaKHI/Iﬁ 110 PA3JIMYHBIM IIPpHU3HAKaM
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Brmmonnenue XUMHUYCCKOT'O OKCIICPUMCHTA B IIOJIHOM

XUMHUYECKUI COOTBETCTBUM C MPABUIAMU TEXHUKH O€30M1aCHOCTH.
9KCIIEPUMEHT HaGnronenue, ¢QukcupoBaHMe W  ONUCAaHHE  PE3YJIbTATOB
IIPOBEJEHHOIO YKCIIEPUMEHTA
IIpoBenenue CaMOCTOSITENILHOTO MOMCKa XUMHYECKOMN
MHPOPMALIMU C HCIOJIB30BAHUEM DPA3IUYHBIX HCTOYHHKOB
XuMmunyeckas (Hay4YHO-TIOMYJIAPHBIX M3AaHUNA, KOMIBIOTEPHBIX 0a3 JaHHBIX,
uHpOpMALUS pecypcoB  UHTepHeTa);  HCHONb30BaHME  KOMIIBIOTEPHBIX

TEXHOJIOTHH JuIsi 00pabOTKM ¥  Tepefadyd XUMHYECKOU
MHPOPMALIMH U €€ TPEICTABICHHS B Pa3INYHBIX (hopmMax

[IpodunsHoe 1
npodeccroHaIbHO
3HAYUMOE COJIepKaHHe

OObsicHeHHe XMMHUUYECKHUX SIBICHHH, TPOUCXO/SIIINX B MPUPOJIE,
ObITy U Ha mpou3BoacTBe. Cobito/IeHue MpPaBU 3KOJOTUUYECKH
IPaMOTHOTO TIOBE/ICHHS B OKPYXKAIOLIEH cperie.

OneHKa BIUSHUS XUMAYECKOTO 3arpsA3HEHUS OKPYKAKOIIEH Cpelibl
Ha OpraHM3M 4YellOBeKa W JIpyrue IKUBBIE OPTaHU3MBI.
CobOmronenne mpaBui 0€30MacHOr0 OOpalIeHuss C TOPIYUMH U
TOKCUYHBIMH ~ BEIIECTBAaMH, J1aDOpaTOPHBIM  O00OPYZIOBAHUEM.
Kpurtnueckas oneHka JOCTOBEPHOCTH XUMHUYECKOH MHpOpMAIHH,
HOCTYMAIOIIEeH U3 Pa3HbIX HICTOUHUKOB

BHNOJIOI'us1

buonorus —
COBOKYITHOCTb HayK O
YKUBOU MPUPOJIE.
Mertonbl Hay4YHOTO
MO3HaHMs B OMOJIOTUN

Knetka

Opranuszm

3HaKOMCTBO C O0BEKTaMH U3y4EHUS] OMOJIOTHH.

BrisiBrienne ponu 6uosiornu B GOpMUPOBAHUN COBPEMEHHOM
€CTeCTBCHHO-HAYYHOW  KapTUHBI MHpPa W  NPAKTHYECKOW
NeSITeIIbHOCTH JTFOICH

3HAKOMCTBO C KJIETOYHOM TEOpUEN CTPOEHUSI OPTaHNU3MOB.
[lonyueHnne  mnpencraBieHuss O  pOJIM  OpPraHUYECKUX U]
HEOPraHUYECKUX BEILECTB B KIIETKE.

3HaHUe CTPOCHHUS KIIETOK MO pe3ysibTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHHe OIMChIBaTh MUKPOIIPENApaThl KJIETOK PACTCHUN. Y MEHUE
CpPaBHMBATh CTPOEHUE KJIETOK PACTEHUI U )KMBOTHBIX 110 TOTOBBIM
MUKpoIIpenapaTam

3HaHHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHUSI OPraHU3MOB, CTAIUM
OHTOI'€HE3a Ha IIpUMepe YeJIOBEeKa.

3HaHWE TPUYMH, BbHI3BIBAIOUIMX HApyIIEHUS B Pa3BUTHU
OpraHU3MOB.

YMeHHe T0JIb30BaTbC TEHETUYECKOM TEPMUHOJIOTHEH W

CUMBOJIMKOH, pPEIIaTh IIPOCTEHUIINE FEHETUYECKUE 3a1a4Hu.
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YMeHHe aHalM3UpOBATh M OLIEHUBATh Pa3jIMYHbIE THUIOTE3BI
IIPOUCXOXKIEHUS KU3HU Ha 3emiIe.

YMeHue mNpoBOIUTH OMHUCAaHWE OCOOEH OJHOrOo BHOA IO
MOP(OTOTUIECKOMY KPUTEPHIO.

Bun Pa3ButHe criocoOHOCTEH SCHO M TOYHO H3Jaratb CBOM MBICIIH,
JIOTUYECKA 0OOCHOBBIBATH CBOKO TOUKY 3PEHHUS, BOCIPHUHUMATh U
aHAJIM3UPOBaTh MHEHUS COOECeIHUKOB, TIpU3HaBas IPaBO
JIPYTroro 4ejl0BeKa Ha WHOE MHEHUE.

YMeHne A0Ka3biBaTh POJCTBO YEJIOBEKA M MIICKOTHUTAIOIIUX,
OOIIIHOCTh ¥ PaBEHCTBO YEJIOBEYECKUX pac

3HaHUE OCHOBHBIX DKOJIOTHYECKUX (PAKTOPOB M MX BIMSHUS Ha
OpraHU3MBbl. 3HaHue OTJIINYUTEIIBHBIX MIPU3HAKOB
HCKYCCTBEHHBIX COOOIIIECTB — arpOdKOCUCTEM.

[Tonyuenue npeacTaBieHUs] O CXEME PKOCUCTEMbI Ha MpUMEpe
ouoctepsl. JleMoHcTpalusi yMEHHS TOCTAaHOBKH  LieJeid
NEeSTeNbHOCTH, TUIAHUPOBAHUE COOCTBEHHOU JEATEIHHOCTH IS

DKOCUCTEMBI .
JOCTUKEHMSI TIOCTaBJICHHBIX LIEJEH, PEABUACHUS BO3MOXKHBIX
pe3yabTaTOB ATUX JEHUCTBHUM, OPraHU3alMd CaMOKOHTPOJISA U
OLIEHKM TIOJIy4YeHHBIX pe3ynbTaToB. OOyueHHe COOIIOICHUIO
IpaBWJ TOBEIEHUS B IpHUpOJE, OEpeKHOMY OTHOLIEHHIO K
OuosiornyeckuM oOBeKTaM (PacTeHUSIM U IKHUBOTHBIMH HX
co00I11IeCTBaM) U UX OXpaHe
Pe3ynbTaTtbl 00y4YeHus KpuTepum oueHkn | MeToabl OUEHKH
Tpebosanus k npedmemubim
pe3yNbmamam.
- Cc(OPMHPOBAHHOCTh | YPOBEHb 0CBOEHHUs yueOHoro | Ouenka pe3yJIbTaToB
MpEeICTaBICHUI o CTpOCHUU | MaTepHana; BBIITOJIHEHHUS
COHHC‘IHOI\/'I CUCTEMBI, DBOJIIOINH VYMmenne HCIIOJIB30BATh | IMPAKTHYCCKUX n
3Be31 - BcenenHoii, | TEOPETHUECKHE  3HAHUA U Jéa60paTOpHI>IX pabor.
TIPOCTPaHCTBEHHO-BPEMEHHBIX OPAKTUYCCKUC YMCHHA IIpHU IICHKAa PE3YIbTATOB
o BBIITIOJIHEHHUMW ITIOCTABJICHHBIX | YCTHOI'O MW IMMCBMEHHOI'O
MacmTabax BceneHHoi;
3amad; orpoca.
B [IOHNMAHNC CymHOCTI:I Yposens chopmupoBanHocTr | OreHKa pe3yJIbTaToOB
Ha6ﬂ}02{aeMBIX BO Bcenennoin O6H_II/IX KOMHeTeHLII/Iﬁ CaMOCTOSITETILHOM pa6OTBI.
ABJICHUH, Ouenka pe3yNIbTaTOB
- BJIaACHHUEC OCHOBOIIOJAraroiinuMmn BBIIIOJIHECHUS JOMAaIITHUX
ACTPOHOMUYECKUMHU  MOHSTHUSAMH, 3a/IaHuH.
TEOPUSMH, 3aKOHaMU u Ornenka pe3yIbTaToB
3aKOHOMEPHOCTSIMH,  YBEPEHHOE NPOBEIEHHON
MOJIb30BaHNE  ACTPOHOMHYECKOU IIPOMEKYTOTHOH
TEPMHHOJIOTHEH ¥ CUMBOJIMKOI; arrecranin
- c(hOpMHUPOBAHHOCTH
NIPEJICTaBICHUA O  3HAYEHUHU
[OKYMEHT MOAMMUCAH 3/IEKTPOHHOM MOAMMCHIO
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aCTpOHOMUU B
NEeATENbHOCTH
JaJbHEUIIEM
TEXHUYECKOM Pa3BUTHH;

- OCO3HAHHE POJIM OTEUECTBEHHOU

MPAKTUYECKOU
YelioBeKa u
Hay4HO-

HayKH B OCBOEHUU u
WCII0JIb30BaHUU KOCMHUYECKOTO
MPOCTPAHCTBA u pa3BUTUHU
MEXyHapOAHOTO

COTpPYJIHHYECTBA B 3TON 00JIaCTH.

Ilepeuenv  opmupyemvix  06uwgux
KoMnemeHyutl

OK 01. Bwibupats criocoOb1 O00CHOBaHHOCTE O11ieHKa IeATEIBHOCTHA
pelieHus 3aaa4 BHIOOpa M TIPUMEHEHUs | OO0ydYaromerocs B
pohecCUOHATBEHOU METOJIOB W CIOCOOOB | TMpolecce  OCBOCHHS
JEeSTeIbHOCTH IPUMEHHUTEIHHO pelieHus o0pa3oBaTenbHOM
K pa3JIMYHBIM KOHTEKCTAM podeccHOHATBHBIX MIPOTPaMMBbI Ha

3amad. MPAKTHYECKHUX

ToyHOCTB, TPABHIBHOCTH | 3aHITHSIX

U TOJHOTa BBIMOJTHEHUS

PO eCCUOHATBHBIX

3aa4
OK 02. Hcnonb3oBath OnepaTuBHOCTh TOMCKA, OneHKa OesITEILHOCTH
COBPEMEHHBIE CPEJICTBA MTOKCKA, PE3yJIbTaTUBHOCTD oOyuJatomerocs B
aHaIM3a W UHTEpIpeTaIuu aHanm3a M | TMpoLecce  OCBOEHUS
UHPOpPMALUU u UHTEPIIPETALUN o0pa3zoBaTenbHON
MHGOPMAILMOHHBIE TEXHOJIOTHH uHbpopMallui U €e | MporpamMMmbl Ha
TUIST BBITIOJTHCHHUS 3amaqy WCTIONTb30BaHUE JUISE | TIPAKTUYECKUX
npodeccuoHaIbHOU KauyeCTBEHHOTO 3aHATHUAX
JEeSITeIbHOCTH BBITIOJTHEHUS

PO eCCUOHATBHBIX

3amad, npodeccro

HaJIBHOTO U

JTUYHOCTHOTO Pa3BUTHSL.

[[Iupora HCHOIB30BAHUS

pa3IMYHBIX HCTOYHUKOB

nH(popMaIK, BKIIOYAs

ANEKTPOHHBIE
OK 03.1LtanupoBath u HemoHctpanus uHTepeca | OueHka
pealn30BEIBATH COOCTBEHHOE K MHHOBAILIUSM B OOJIACTH | HCIIOJIb30BAHHUS
npodeccuoHanbHOe U npodeccuoHaIbHOU oOy4aromumcs
JUYHOCTHOE Pa3BUTHE, NESTEIILHOCTH; METOJIOB W MPHUEMOB
peIPUHUMATEIBCKY IO BBICTpauBaHUE JUYHOM OpraHu3aluu B
JESITEIILHOCTD B TPACKTOPHH mporecce OCBOCHHUS
npodeccuonanbHOM chepe, podeCCHOHAIEHOTO o0OpazoBaTebHON
UCTIOJIb30BATh 3HAHUS TI0 pa3BHUTHSA U | IpOrpamMMBbl Ha
(buHAHCOBOI TPaMOTHOCTH B camMmo0000pa30BaHMs; MPAKTHYECKHUX
Pa3IMYHBIX KU3HECHHBIX OCO3HAaHHOE 3aHATHSAX, npu
CUTYaIUsIX IUIAHUPOBAHUE BBINIOJTHEHUH
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TIOBBIIIICHUS WHIVBUIYaTbHBIX
KBaJIM(DUKALIUH. JOMAIlHUX  3aJlaHuil.
JemMoHcTpanus Ouenka
CIIOCOOHOCTH K | CIOJIb30BaHUs
OpraHu3alyu u | oOydarommmcest
IUTAHUPOBAHUIO METOJIOB U MpHUEMOB
CaMOCTOSITEJIbHBIX JUYHON  OpraHu3aIuu
3aHATUA TpU  M3yYEHUU | IpuU y4acTUu B
npo¢ecCHOHaTBHOTO pohecCHOHATBEHBIX
MOJTYJISI OJIMMITUA/IAX,
KOHKYpCaX, BBICTABKax,
HAYYHO-MTPAKTHYECKUX
KOH(EPEeHIIUIX
OK 04. D¢ dextuBHO JeMmoHcTpanms Ouenka
B3aMMOJIEICTBOBATh U CTpEMJICHUS K | KOMMyHHKaTHBHOU
paboTaTh B KOJUIEKTHBE U COTPYJIHUYECTBY U | AeITeTHbHOCTH
KOMaHJIE KOMMYHHKa0EITHbHOCTh o0yyaromerocs B
Opu B3aUMOJICHCTBUM C | Ipolecce OCBOCHUS
o0yJaronumucs, 00pa3oBaTeLHOM
IpernoaaBaTesiMu U | IporpamMMBbl Ha
PYKOBOAUTEISIMU MPAKTHIECKHUX
MPAKTUKU B XOJIe | 3aHATHSIX
00yueHUs
OK 05. Ocy1ecTBisiTh YCTHYIO JlemoHcTpanmss HaBbIKOB | OnieHKa YMEHUsA
Y TUCBMEHHYI0 KOMMYHHKAIHIO rPaMOTHO U3JlaraThb CBOM | BCTyNHaTh B
Ha TOCYJJapCTBEHHOM SI3bIKE MBICTIK U OGOPMIISTh | KOMMYHUKAaTHBHBIC
Poccuiickoit deneparuu ¢ JIOKYMEHTALUIO Ha | OTHOIIEHHUS B cdepe
y4eToM 0coOeHHOCTe! rOCy/IapCTBEHHOM  sI3bIKE | MpodeccroHaNbHOM
COLMAIBHOTO U KYJIBTYPHOTO Poccuiickoit denepanuu, | A€SITENBHOCTH u
KOHTEKCTa MpUHMMAas BO BHUMAaHHE | MOJJIEPKUBATH
0COOEHHOCTH CUTYaIIMOHHOE
COLIMAJIBHOTO U | B3aUMOJEHCTBHE,
KYJBTYPHOT'O KOHTEKCTa pUHUMAs BO
BHUMaHUe
0COOEHHOCTHU
COILIMAJILHOTO u
KYJbTYPHOTO
KOHTEKCTa, B YCTHOH U
MUCBMEHHOU  (opme,
MPOsIBIICHHE
TOJIEPAHTHOCTH B
KOJUJICKTUBE
OK.06. IlposBusars rpaxkaancko- | lemoncrpauus — ymeHus | OueHka YMEHHUS
MATPUOTHUECKYIO MO3UIHIO, OMKCHIBATh  3HAYUMOCTH | OMUCHIBATH
JIEMOHCTPUPOBATh OCO3HAHHOE CBOEM  CIeUManbHOCTH, | 3HAYUMOCTH cBOEM
MOBE/ICHNE HA OCHOBE OPUMEHATh  CTaHJAPThl | CIIEUUATBHOCTH,
TPAIUIINOHHBIX AHTHKOPPYIIIHOHHOTO NPUMEHSTh CTaHIAPTHI
00I1IeueI0BEYECKUX IIEHHOCTEH, B | MOBEACHHUS. AHTHUKOPPYIIIHOHHOTO
TOM YHUCJIE C YUETOM JleMOHCTpaysi ~ 3HAHUWA | MOBEJCHUS.
TapMOHH3AINH CYIIHOCTH TpaxaaHCKo- | OleHKa  MpOsBICHUS
MEXHAIIMOHATBHBIX 1 NaTPUOTUYECKOU PaXXIaHCKO-
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MEKPEJIUTUO3HBIX OTHOLIEHUH, MO3ULIUH, MaTPUOTUYECKON
MIPUMEHSTh CTaHAAPTHI 0011eueI0BeYECKUX MO3UIIHH,
AHTHKOPPYIIIUOHHOTO TIOBEJICHUSI | IIEHHOCTEH; 3HAYMMOCTh | OOIICYEIOBEYECKUX
npodeccruoHambpHOM IIEHHOCTE; OIICHKA
JeSATEeIbHOCTH 10 | MOHUMAaHWUs
CHEINabHOCTH 3HaYUMOCTHU
npodecCuoHaTbHOM
JeSITeIbHOCTH 1o
CIIELUATILHOCTH
OK.07. CopneiicTBOBaTh Hemonctpanusi  ymenus | Ouenka YMEHHUS
COXPAHEHUIO OKPYKAIOLIEH co0JIr0/1aTh HOPMBI | COOJIFO/IATh HOPMBI
Cpelbl, pecypcocOepeKeHuIo, 9KOJIOTHYECKOM 9KOJIOTHUYECKOM
MIPUMEHSTh 3HAHHUS 00 U3MEHEHUH | 0€30MacHOCTH; 0e30I1acHOCTH;
KJIUMaTa, MPUHIIMIIBI OTIpe/EIATh HANpaBICHUS | ONPEIENATh
OepeKIIMBOTO TIPOU3BOICTBA, pecypcocOepekeHust B | HampaBICHUS
3¢ (deKTUBHO AeicTBOBATH B pamKax pecypcocOepexeHus: B
YPE3BBIYANHBIX CUTYALUAX npogeccuoHaNbHOMI paMKax
JeSITeNIbHOCTU no | npodeccroHanbHOM
CIEIUATBLHOCTH. JeSATEIbHOCTH o
JleMOHCTpanus ~ 3HaHUW | ClIEHUATbHOCTH.
npaBui  dKojorumdeckoi | OueHka 3HAHUU
0e30MacHOCTH npu | coONIOACHUS  TPaBUIT
BEJICHUU AKOJIOTHYECKON
npodeccruoHanbHOM 0e301acHOCTH npu
NeSATEeIbHOCTH; OCHOBHBIX | BEJICHUU
pecypcos, npodeccuoHaIbHOU
3a/1eMCTBOBaHHBIX B | JICATEIHHOCTH;
npodeccuoHaIbHOU OCHOBHBIX  PECypcoOB,
JEATEIIbHOCTH; IIyTeH | 3a4CMCTBOBAHHBIX B
obecrieueHus npodeccruoHanbpHOM
pecypcocOepexeHusl. NEeSTENbHOCTH, — IyTei
obecrnieueHus
pecypcocOepeIKeHHUS.
OK 09. Ilonp3oBathcs JleMOHCTpalisi HaBBIKOB O1neHKa OesITEILHOCTH
npohecCuoHaTBHOU WCTIOJTb30BaHUS oOydJatomerocs B
JIOKYMEHTAIMel Ha MH(GOPMaIIMOHHBIX MpoLeCCe  OCBOCHUS
roCyJapCTBEHHOM U TEXHOJIOTHUI B | oOpa3zoBarenbHON
WHOCTPAHHOM $SI3bIKaX npodeccnoHanbHOM MIPOrPaMMBbI Ha
NEeSTEbHOCTH;, aHAIM3 U | MPaKTUYECKHUX
OllCHKa MH(pOpMAIMM Ha | 3aHATUAX, B  XOJHe
OCHOBE MPUMEHEHUS | KOMIBIOTEPHOTO
npodeccnoHambHBIX TECTUPOBAHUS,
TEXHOJIOTH, MOITOTOBKH
UCIIOJIb30BaHUE ANEKTPOHHBIX
nH(POPMAIMOHHO- MIPE3CHTAIINH, npu
TEJICeKOMMYHUKALIMOHHON | BBIMOJIHEHUU
cetn «VHTEpHET» NN | HWHIUBUAYATHHBIX
peanuzanuu JOMalTHUX  3aJaHHM.
poQeCCUOHATILHON Onenka YMEHUS
JeSITeNbHOCTU peuiars
podeccuoHaIbHbIE
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3a1a4uu c
HCITOJI30BaHUEM
COBPEMEHHOTO
IPOrPaMMHOTO
obecrieueHust
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