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1. HammenoBanue qucuuniiunbl: 5J1.6 EcTrecTBo3HaHME

2. llean 1 3a1a4M ocBOeHMsI 0011€00PA30BaATEIbHON JUCUMILIUHbI:

Heab: GopmupoBaHue 3HaHUNA O COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHUHE MHpa U
METOJIaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoJjiee BaKHBIMH HACSIMH U JOCTHXKEHUSMU
€CTECTBO3HAHMS, OKA3aBIIUMHU OIPEACIIAIONICe BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

3apaum:

- MOJTyYECHUE ONbITa TPUMEHEHUS 3HAHWA B E€CTECTBEHHOHAYYHOU cdepe s
OOBSICHEHUS SIBICHUN OKPYKAIOMIEr0 MUPA, BOCIPHUATHS HHPOPMAIIMH €CTECTBEHHO-HAYYHOTO
U 1npodeccHoHabHO 3HAYMMOIO COJAEP)KAHUS;, Pa3BUTHE HHTEJUICKTYAIbHBIX, TBOPUYECKUX
CIIOCOOHOCTE M KPUTUYECKOTO MBILIUICHUS B XOJI€ MPOBEICHUS MPOCTEHIINX HCCIEI0BaHUMH,
aHaJIM3a SIBJICHUHN, BOCTIPUATHUS U UHTEPIIPETAIIMM €CTECTBEHHO-HAYYHOU HH(pOpMalny;

- BOCIHUTAaHUE YOEXKICHHOCTH B BO3MOXHOCTH MO3HAHMS 3aKOHHOW MPUPOABI U
WCIIOJIb30BAHUS JIOCTHIKCHUI €CTECTBEHHBIX HAYK ISl Pa3BUTHUS [MBUJIM3AIMN M TOBBIIICHUS
KauecTBa KU3HHU;

- MIPUMEHEHUE ECTECTBEHHO-HAYYHBIX 3HAHUI B MPOPECCUOHAIBHON JEATEIHHOCTH
U TIOBCCJIHCBHOW KW3HHU I OOecredeHus] Oe30MacHOCTH JKU3HEICATCILHOCTH, TPaMOTHOTO
MCII0JIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHI; OXPaHbl 3JJ0POBbS, OKPYKAIOIIEH CPEIbI.

3. Mecro gucuunmiunsl B ctpykrype OII CIIO:

Hucuunnuna bJ[.6 EcrecTBo3HaHuME OTHOCUTCS K 00s3aTEIbHON YacTH Y4eOHBIX LUKIOB
0o0pa3oBaTenbHOIl MporpaMmbl CpeHEro npohecCuoHaIFHOr0 00pa30BaHus MO CIENUaTIbHOCTU
44.02.02 IlpenomaBanue B HaAYaJbHBIX KJIACCaxX, SBJISAETCS O0O0s3aT€IbHON JTUCHUTIIIMHOM
0011100pa30BaTEIBHOTO IIUKJIA, U3y4aeTCs B IEPBOM U BTOPOM CEMECTpax.

4. Ob6pa3oBaTesibHbIE Pe3yJbTAThl, HEO0X0AUMBbIE IJISl OCBOCHUS THCIHHILINHBI

Jnst ocBOeHUsT AMCHMIUIMHBI OOYyYalolMWCs JOJKEH WMETh 3HAHUS W YMEHHS,
MOJTy4YeHHBIE TTPH OCBOCHUH 00pa30BaTENIbHOMN MPOTrpaMMbl OCHOBHOTO 00IIIET0 00pa3oBaHUs:

1) nmoHMMaHWE  B3aUMOCBS3M M B3aMMO33aBHCHUMOCTH  €CTECTBEHHBIX  HAyK;
c(OpPMUPOBAHHOCTh TOHHUMAHMs BIUSHUS €CTECTBEHHBIX HAayK Ha OKPYKAIOIIYIO Cpeny,
HSKOHOMUYECKYI0, TEXHOJIOTMYECKYIO, COLMAIbHYI0 M JTHUECKYI0 cdepbl AeaTelbHOCTH
YeJI0BEKa;

2) BlajeHHEe HaBbIKaMM  y4eOHOH, IPOEKTHO-HCCIEI0BAaTENbCKOW, TBOPUYECKOM
JeATeTbHOCTH, MOTUBAITMHU O0YUYaIOIINXCS K CAMOPA3BUTHIO;

3) copmMupoBaHHOCTH YMEHUN aHATU3UPOBATH, OIICHUBATD, MPOBEPATH HA TOCTOBEPHOCTH
1 000011aTh HAYYHYIO HH(OPMAITHIO;

4) chopMUPOBAHHOCTh HAaBBIKOB 0€30MacHOl pabOTBl BO BpeMs MPOEKTHO-
HCCJIEIOBATENLCKOM U AKCIIEPUMEHTAIbHON JIeATENbHOCTH, PU UCIOIF30BaHUU J1a00paTOPHOTO
000pyIOBaHUS.

5. TpeOoBaHus K pe3yJibTATAM OCBOCHHS JUCHUNJINHBI:

OcBoenue coaepxkanusi oOmeodpazoBarenbHor nuctuiuinabl  BJ[.6  EctecTBO3HaHmME
obecreunBaeT TOCTHKEHUE CIETYIONUX 00pa30BaTeIbHbBIX PE3YIHTATOB, KOTOPHIC OTPAXKAIOT:

Oo0pa3oBarte/ibHbIE pPe3yJbTAThl — JUYHOCTHBIE (OPJI):

OPJI 1 - pOCCUHCKYIO TPAKIAHCKYIO HUJICHTUYHOCTh, MATPHUOTU3M, YBAXKEHHE K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTHU mepen PonumHoM, ropaoctu 3a cBoil kpai, cBowo Poauny,
MPOLIJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccum, yBakeHHME TOCYAapCTBEHHBIX
CUMBOJIOB (Tep0, ¢uiar, TMMH);



OPJI 2 - rpaxJaHCKyIO MO3UILIMI0 KaK aKTUBHOTO M OTBETCTBEHHOT'O WI€HA POCCUHCKOTO
o0111ecTBa, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U 005S3aHHOCTH, YBAXKAIOILIETO 3aKOH U
IPaBOMOPSIOK,  OOJIAAAIOMIETO  YYBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
NPUHUMAIOIIETO TPAJAWIMOHHBIE HAIMOHAJBHBIE M OOIIEYETIOBEYECKHE T'yMAaHHCTUYECKHE U
JEMOKPAaTU4YECKUE LIEHHOCTH;

OPJI 3 - rOTOBHOCTH K Cly)keHUIO OTEUEeCTBY, €ro 3allUTE;

OPJI 4 - chopMUPOBAaHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHsI HAyKHM W OOILECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha AMANore KyJbTyp, a
TakKe pasnu4HbIX (opM  OOIIECTBEHHOIO CO3HAHHA, OCO3HAHHME CBOEr0 MecTa B
HOJIUKYJIbTYPHOM MUPE;

OPJI 5 - chopMupoBaHHOCTH OCHOB CaMOPA3BUTHUS U CAMOBOCITUTAHHS B COOTBETCTBUU C
OOLIEYETIOBEUECKUMH LIEHHOCTSIMM W HJI€AlaMHM T'PaKJAHCKOTO OOIIEeCTBa; TOTOBHOCTb U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHO! J1€ATEIbHOCTH;

OPJI 6 - ToslepaHTHOE CO3HAHUE U NMOBEACHHUE B IOJMKYJIBTYPHOM MHUpPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JIMAJIOT C IPYTUMH JIFOJIbMHU, JOCTUTAaTh B HEM B3aMMOIMOHUMAHHUS, HAXOUTh
oO11ye ey U COTPYAHUYATH IS UX JOCTUKCHHUS,

OPJI 7 - HaBbIKM COTPYIHHYECTBA CO CBEPCTHUKAMM, AETbMHU MIIAJUIErO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO IOJE3HOM, Y4eOHO-MCCIIEI0BATEIbCKOM,
IPOEKTHOM U IPYTUX BUAAX AESITEIbHOCTU;

OPJI 8 - HpaBCTBEHHOE CO3HAHUE U MOBEJCHUE Ha OCHOBE YCBOEHUS OOIIEUYEIOBEYECKUX
IICHHOCTEIA;

OPJI 9 - roTOBHOCTH M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHHIO, HA
MPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHWE K HENMPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTIEUTHON MpodhecCHoHaNbHOM U 00IIECTBEHHON ASITETbHOCTH;

OPJI 10 - »scrernueckoe OTHOIICHHE K MHpPY, BKIIOYash SCTETHKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;

OPJI 11 - npuHATHE U peaTu3alfio IIEHHOCTEN 3J0pOBOT0 M 0€30MacHOro o0pasa KU3HHU,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHHUH, 3aHATHIX CIIOPTUBHO-03/10POBUTEIBHON
JeSATEIbHOCThIO, HENPHUATHE BPEAHBIX MPHUBBIYEK: KYpEHUs, YHOTPEOJEHUs ajlKoroJis,
HapKOTHKOB;

OPJI 12 - OepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY M
IICUXOJIOTHYECKOMY 3/I0pOBBIO, KaK COOCTBEHHOMY, TaKk W JIPYTHX IO, YMEHHE OKa3bIBaTh
IIEPBYIO TOMOLIb;

OPJI 13 - oco3HaHHBIM BBIOOp Oyaymied mpodeccuu M BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX H3HEHHBIX IUIAHOB; OTHOIIEHHE K MNPOPECCHOHATBHON JESTENbHOCTH Kak
BO3MOXKHOCTH  y4yacTHsl B PEIIEHUWU  JIMYHBIX, OOIIECTBEHHBIX, TI'OCYAapCTBEHHBIX,
oOLIeHalMOHATBHBIX TPOOIEM;

OPJI 14 - chopMUPOBAaHHOCTH DKOJIOTHUYECKOTO MBIIUICHUS, TOHUMAHUS BIUSHUSA
COLIMAJIbHO-OKOHOMMUYECKUX TPOIECCOB HA COCTOSHUE INPUPOJHOW W COLMAIBHOM CpEnbl;
nproOpeTeHne OMbITa FKOJIOT0-HAPABICHHON JeATeNbHOCTH;

OPJI 15 - OTBETCTBEHHOE OTHOUIEHME K CO3JaHUI0 CEMbM Ha OCHOBE OCO3HAaHHOIO
MPUHSTUS LEHHOCTEN CEMEUHOM )KU3HH.

OO0pa3oBaTteibHbIe pe3yabTaThl — MeTanpeamMmernsie (OPM):

OPM 1 - yMeHHE CaMOCTOATENIBHO ONPENEATh [ENN ACATEIbHOCTH U COCTABJIATh IUIAHBI
NEeSTENIbHOCTH;  CaMOCTOSITEIbHO ~ OCYLIECTBISATh, KOHTPOJIMPOBaTbH U  KOPPEKTUPOBATH



JESATEIIBHOCTD; MCIIONIB30BATh BCE BO3MOKHBIE PECYPCHI Ul JOCTUKEHHS ITOCTABJICHHBIX LENen
U peasin3aliuy MJIaHOB JEATEbHOCTH; BHIOUPATh YCIICIIHbIE CTPATETHH B PA3IMYHBIX CUTYaIUsX;

OPM 2 - ymeHue MpOAYKTUBHO OOIIAThCS M B3aUMOJCHCTBOBATh B MPOIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTBHIBaTh MO3MLIUU JAPYIHUX YYACTHUKOB JESATEIBHOCTH, 3(deKTuBHO
pa3pemiaTh KOHQIUKTHL;

OPM 3 - BiiajiecHHe HaBbIKaMU MTO3HABATEIbHOMN, y4eOHO-HCCIICIOBATEIHCKON U TPOCKTHOM
NEeSTEeIbHOCTH, HAaBBIKAMU  pas3pellieHus Mpo0sieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOZOB PEIICHUs NMPAKTUYECKUX 3a/1ad, IPUMEHEHUIO Pa3IMYHbIX
METOJI0B IT03HAHNUS;

OPM4 - TrOTOBHOCTP U CHOCOOHOCTP K CaMOCTOSATEIbHOW WH(MOPMAIMOHHO-
MIO3HABATEILHOW JESITEIbHOCTH, BJIAJICHUE HABBIKAMH IOJyYEHHS HEOO0XOAWMOW MH(pOpMaLUu
U3 CIOBapeil pa3HbIX TUIIOB, YMEHUE OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(POPMALIIH,
KPUTUYECKH OLIEHUBATh M WHTEPHPETHUPOBATH HH(POpPMAIUIO, MOIYyYaeMYI0 U3 Pa3IHYHBIX
HCTOYHUKOB;

OPM 5 - ymeHue HUCHOJIB30BaTh CPEACTBa MHGOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
texHousoruil (nanee — MKT) B perieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHbBIX
3ajjay  C CcOOJIOZeHHEeM TpeOOBaHMM SPrOHOMHUKHM, TEXHUKM O€30IacCHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOW O€30MIaCHOCTH;

OPM 6 - ymeHue omnpenensTb Ha3HadyeHHE M (DYHKUMU pa3IUYHbIX COLIMAJIBHBIX
UHCTHUTYTOB;

OPM 7 - yMeHHE CaMOCTOSITEIbHO OLEHMBATh M IPUHUMATh PELICHUs, ONPEICIAIOIINE
CTPAaTEruio MOBEJEHUS, C yU€TOM IPAKAAHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

OPM 8 - BiageHue A3bIKOBBIMU CPEACTBAMM - YMEHHUE SICHO, JIOTUYHO U TOYHO M3J1araTh
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh a/ICKBaTHbIE SI3bIKOBBIE CPEJCTBA;

OPM 9 - BajieHHe HaBbIKaMM [103HABATEIbHON pe(IeKCHH KaK OCO3HAHMsI COBEpIIAaeMbIX
JEHCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUA U
HE3HaHUs1, HOBBIX [T03HABATEJIbHBIX 3a]1a4 U CPEJICTB UX JOCTUKEHHUSI.

Oo0pa3oBaTteinbHble pe3yabTaThl — npeamMeTHbie (OPII):

OPII 1 - chopmMupoBaHHOCTH MpPEACTABICHUN O HEIOCTHOW COBPEMEHHOW €CTECTBEHHO-
Hay4YyHOW KapTHHE MHpA, O MIPUPO/IE KaK €INHOI LEIOCTHON CUCTEME, O B3aUMOCBS3H YEJIOBEKa,
IpPUPOIBI M 00IIIECTBa; O MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciTabax BeenenHoii;

OPII 2 - BnageHue 3HaHUSAMHU O HanOoJee BaXKHBIX OTKPBITHIX U JOCTHKEHHSX B 00JacTH
€CTECTBO3HAHHS, MOBIUABIIMX HA 3BOJIOLUIO NIPEACTABICHUI O IPUPOJIE, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

OPII 3 - copmMHupOBaHHOCTH YMEHHUS NPHUMEHSTHh €CTECTBEHHO-HAYYHbIEC 3HAHUS JUIS
OOBSCHEHUS! OKpYXKAIOLUX SIBJIGHUH, COXpPaHEHMsI 3/10pOBbs, oOecrmeueHusi 0e30MacHOCTU
KU3HEJEATEIIbHOCTH, OepeKHOro OTHOIIECHHUS K IIpUpPO/IE, paloHaIbHOIO
IPUPO/IONOIB30BaHUS, a TAK)KE BBIMIOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

OPII 4 - chopMUPOBAaHHOCTH MPEACTABICHUI O HAYYHOM METOJ€ MO3HAHUS MPUPOJIBI U
CPEICTBaX M3y4YEHHs] MEraMupa, MakKpoMHpa U MUKPOMUDA; BIAJCHUE MPUEMAMU €CTECTBEHHO-
Hay4YHbIX HaOJIOJEHUH, ONBITOB WCCIEAOBAaHUA W OLEHKU JOCTOBEPHOCTH TMOJYYEHHBIX
pE3yJIbTaTOB;

OPII 5 - BiajgeHWe NOHATHIHBIM aNnaparoM €CTECTBEHHBIX HAYK, MO3BOJISIOIIUM
MO03HABaTh MU, Y4aCTBOBATh B JUCKYCCUSAX IO €CTECTBEHHO-HAYUYHBIM BOIIPOCAM, UCIIOJIb30BATh
pa3inyHble MCTOYHMKM WHGOpMalMu Ui TMOATOTOBKHM COOCTBEHHBIX pabOT, KPUTHYECKU
OTHOCHUTHCS K coobmeHussM CMU, coaeprkanum HaydHYI0 HHPOPMAIIHIO;



OPII 6 - chopMHUPOBAaHHOCT, YMEHHI MOHUMATh 3HAYMUMOCTh E€CTECTBEHHO-HAYYHOTO
3HaHMUS IS KaXJOrO 4YeIOBEKa, HE3aBHCHMO OT €ro Mpo(ecCHOHATBHON IesTeNbHOCTH,
pa3nu4dath (aKThl U OIICHKH, CPABHUBAThH OIEHOYHBIC BBIBOJIbI, BUJETh UX CBSI3b C KPUTCPUSIMU
OLICHOK U CBSA3b KPUTEPHUEB C ONPEAECIEHHON CUCTEMOM IEHHOCTEM.

dopmMHpoBaHUE 00Pa30BaATEIbHBIX PE3YJIbTATOB 00ECIICUNBACT TOCTHKCHHE:
JINYHOCTHBIX:

* YCTOMYMBBHIN MHTEpEC K UCTOPUU U JOCTHKEHUSM B 00JACTH €CTECTBEHHBIX HAYK, YYBCTBO
TOPJOCTH 32 POCCUNMCKUE ECTECTBEHHBIE HAYKH;

* TOTOBHOCTh K MPOJOJDKEHUIO OOpa30BaHMs, MOBBIIIEHHIO KBalnU(UKAMK B H30paHHON
po(hecCHOHATLHOM EATEIILHOCTH C UCTIOIB30BaHUEM 3HAHUI B 00JIACTH €CTECTBEHHBIX HAYK;

* OOBEKTUBHOE OCO3HAHWUE 3HAYMMOCTH KOMIIETEHIIMH B OOJACTH €CTECTBEHHBIX HAYK JUIS
YeloBeKa M OOIECTBa, YMEHHE HCIOJb30BaTh TEXHOJIOTUYECKUE JIOCTIDKEHUS B 00JIACTH
Gu3KMKY, XUMHAHA, OMOJOTHH JUIS TOBBIIICHUS COOCTBEHHOTO HWHTEJUICKTYaJIBHOTO Pa3BUTHS B
BbIOpaHHOU NMpOodecCHoHaTBbHOM NesSTEIbHOCTH;

* yMEHHE MPOaHATU3UPOBATH TEXHOTCHHBIE TIOCIEICTBUS ISl OKPYKaIOIIEH Cpebl, OBITOBOM U
MIPOU3BOJCTBEHHOM ESTEIbHOCTU YEJIOBEKA;

* TOTOBHOCTh CAMOCTOATEIHHO HOOBIBaTH HOBBIC ISl ce0sl €CTECTBEHHO-HAy4YHbIE 3HAHUS C
UCTIOJIb30BAHUEM JIJISl ATOTO JOCTYITHBIX HCTOYHUKOB MH(POPMAIUH;

* yMEHHUE YIMpPaBIsATh CBOEH MO3HABATEIHLHOMN JI€ATEILHOCTHIO, TPOBOJIUTH CAMOOLICHKY YPOBHSI
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO PA3BUTHS;

* yMEHHUE BBICTpanBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIICHHS B KOMAHJIE MO PEIICHUIO OOIIUX
3aJa4 B 00JIaCTH €CTeCTBO3HAHUS;

MeTanpeAMeTHbIX:

* OBJAJCHUE YMEHMSIMHU U HABbIKAMU PA3JIMYHBIX BUJOB MO3HABATEIbHOM AESATEIBHOCTU IS
M3Y4YEHUs Pa3HbIX CTOPOH OKPY’KAOIIETO €CTECTBEHHOTO MUPAa;

* TIPUMEHEHHE OCHOBHBIX METOJOB IMO3HaHUs (HAOIIOJCHHS, HAyYHOTO SKCIEPUMEHTA) IS
W3Y4YEHUSl Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, C KOTOPHIMH BO3HHKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCHoHAIBHOM cdepe;

* yMEHHUE ONPENLNSITh EJIU U 33aJ1a4 IESITeIbHOCTH, BEIOUpATh CPEICTBA IS UX JTOCTUKEHUS
Ha MIPaKTHUKE;

* YMEHHUE HCMOJb30BaTh pAa3JIMYHble HCTOUYHUKHU [UJIS TOJIYYEHUS ECTECTBEHHO-HAay4YHOU
nH(pOpPMAIIMU U OLEHUBATh €€ JOCTOBEPHOCTH JIJISl IOCTHKEHHUS MTOCTABIICHHBIX IIeNiel U 3a/1a4;
NnpeMeTHbIX:

* chOpPMUPOBAHHOCTH TMPEACTABICHUI O IENOCTHON COBPEMEHHON €CTeCTBEHHO-HAy4YHOI
KapTUHE MHpPA, IPUPOJIC KaK €TUHOM IIEJIOCTHON CUCTEME, B3aUMOCBSI3H YEJIOBEKa, MPUPOIBI U
o0111ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIiTadax BeeneHHoil;

* BIAQJICHWE 3HAHUSIMH O HaumboJee BAXKHBIX OTKPHITUAX U JOCTIDKEHUSX B OOJACTH
€CTECTBO3HAHMSI, TTOBIUSBIINX HA DBOJIIOIUIO MPECTABIECHUN O MPUPOJIC, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHi;

* chOPMUPOBAHHOCTh YMEHHUSI TPUMEHSTh E€CTECTBEHHO-HAy4YHBIC 3HAHUS M OOBSCHEHUS
OKPY>KaOIINUX SIBIICHUH, COXpaHEHUs 310POBBS, obecrnieueHust 0e30macHOCTH
KU3HEACSTEIbHOCTH, OepeKHOTO OTHOLLIEHUS K pupoze, palMoOHANIBHOTO
MIPUPOIOTIONB30BAHMS, a TAK)KE BBIMIOJTHEHHUS POJIM TPAMOTHOTO TIOTPEOUTES;

* c(hopMUPOBAHHOCTH MPEACTABICHHI O HAYYHOM METOJE TMO3HAHUS MPHUPOILI M CPEACTBAX
W3Yy4YeHUs] METaMHpa, MaKpoOMHpa U MHUKPOMHUDA; BIAJCHHE NMPHUEMaMH €CTECTBEHHO-HAYYHBIX
HaOJIOJICHUH, OTIBITOB, HCCIICIOBAHUN U OIICHKU JJOCTOBEPHOCTH TOJIYICHHBIX PE3yJIbTaTOB;



* BJaJICHUE TMOHATHMHBIM amnnapaToM eCTeCTBEHHBIX HayK, MO3BOJIAIOIIMM IO3HABAaTh MHUD,
y4acTBOBaTh B JIUCKYCCHSIX IO €CTECTBEHHO-HAy4YHBIM BOIPOCaM, HCIOJIb30BaTh Pa3INYHbIC
UCTOYHUKMA HMH(OpPMAIMU ISl TIOJATOTOBKA COOCTBEHHBIX pPadOT, KPUTHYECKH OTHOCHTHCS K
coobmenussMm CMU, coaepkaum Hay9IHYIO HHPOPMAITHUIO;
* chOPMUPOBAHHOCTh YMEHUU MMOHMMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOT'O 3HAHHS IS
KaXKIO0r0 YeJ0OBeKa He3aBUCUMO OT ero mpodecCuoHaNbHON NesTeIbHOCTH, pa3inyaTh (PaKThl U
OILICHKH, CPaBHMBATh OLICHOYHBIC BBIBOJIbI, BUIETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBS3b
KPUTEPUEB C ONPEICICHHON CUCTEMOU IIEHHOCTEH.

B xome ocBoeHuss obmieoOpa3oBarenbHoil  nucuumuinHbl - BJI.6  EctectBo3HaHue
00yJarouuics 10JKEH OBIAIETh CASAYIOIMMI BUAAMHU YUeOHOM NeSITeIbHOCTH:

Conep:kanue XapakTepucTHKA OCHOBHBIX BU/J0B Y4€OHOM AeSITeJIbHOCTH
o0yueHust o0yuyarwumuxcsi (Ha ypoBHe YUeOHBIX J1eiiCTBHUI)
Beenenue Pa3BuTHe criocoOHOCTEH SICHO U TOYHO M3JIaraTh CBOM MBICIIH,

JIOTHYECKU 0OOCHOBBIBATH CBOIO TOUKY 3PEHUS, BOCTIPUHUMATH U
aHAIM3UPOBATH MHEHHS COOECETHUKOB, MPU3HABAsI IPABO IPYrOro
4eJI0BeKa Ha UHOE MHEHHUE.

[TpuBeneHre NpUMEPOB BIUSHUSA OTKPHITHI B (PU3UKE HA TIPOTPECC
B TEXHHUKE U TEXHOJIOI'MH IIPOU3BOJICTBA

Mexanuka

Kunemaruka O3HakoMJIEHHE CO ClIOCO0aMH OMMCAaHUSI MEXaHUYECKOIO IBUKEHHUS,
OCHOBHOM 3a7ja4eil MEXaHUKHU.

N3y4yeHne OCHOBHBIX (PM3MYECKUX BEJINYNH KHHEMATUKU:
nepeMeIeH ], CKOPOCTH, YCKOPEHHS.

HaGumtoieHne OTHOCHTENTbHOCTH MEXaHUYECKOTO JIBH)KEHHS.
dopmynupoBaHHUE 3aKOHA CIOKEHUSI CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO ABHKCHUS
(Ha mpumepe cBOOOIHOIO Na/IeHUs TEJ) U PABHOMEPHOT'O IBUKEHUS
TeJa MO OKPY>KHOCTH.

[ToHnMaHMe CMBICIIa OCHOBHBIX (DM3NYECKHUX BEITUYHH,
XapaKTepU3YIOIIUX PABHOMEPHOE JIBUYKEHHE Tella M0 OKPYKHOCTH

JnHamuka [TonuManue cMbICIa TaKUX (PU3MUECKUX MOJIENIECH, KaK MaTepHaIbHAas
TOYKA, UHEPLMAJIbHASL CUCTEMA OTCUYETA.

W3mepenne Macchl Tena pa3IuyHbIMU ciocobamu. M3mepenue cun
B3aMMOJICUCTBUS Tell. BriunciieHne 3HaueHusl YCKOPEHUS Tel 110
M3BECTHBIM 3HAUYCHUSIM JICHCTBYIOIINX CHJI U MACC TEIL.

YMeHue paznuiarh CUITY TsDKECTH U Bec Tena. OObsCHeHHe U
MPUBEACHUE MPUMEPOB SIBJICHUSI HEBECOMOCTH.

[IpuMeHeHre OCHOBHBIX MOHITHIH, (POPMYIT U 3aKOHOB THHAMUKH K
pELICHUIO 3a/1a4

3akoHbl coxpaHeHust | OObsACHEHHE PEaKTUBHOTO JABMKEHHS HA OCHOBE 3aKOHA COXPAHEHUS
B MEXaHUKE nMItysbca. [IpuMeHeHne 3aK0Ha COXpaHEeHHsI UMITYJIbCa JJIs
BBIYMCIICHUS] U3MEHEHUM CKOPOCTEN TEJI IIPU UX B3aUMOIECHCTBHUSX.
Brruncnenue paboThl CUI U M3MEHEHUS KUHETUYECKOW SHEPTUU Tefa.
Belunciienre NOTeHIMAIBHON SHEPTUHU TN B TPAaBUTALIMOHHOM I10JIE.
XapakTeprucTHUKa NIPOU3BOJIUTEIBHOCTH MAIIVH U IBUTATENEH C
UCIIOJIb30BAHUEM ITOHATHS MOITHOCTH

OcHo6bl MONEKYAAPHOU PUUKU U MEPMOOUHAMUKU

MonexkyinspHas DopMyJIMPOBaHNE OCHOBHBIX ITOJIOKEHUN MOJIEKYJISIPHO-
¢busnka KMHETUYECKON TeOpUU. BBINOIHEHNE SKCIEPUMEHTOB, CITYKalUX




000CHOBaHHEM MOJIEKYIISIpHO-KUHETHUECKOH Teopun. Habmonenue
OpPOYHOBCKOT'O JBM)KECHUS U ABICHUS TUPPY3UH.

Omnpenenenue napamMeTpoB BEIIeCTBA B Ta3000pa3HOM COCTOSIHUH
Ha OCHOBAHUH YPaBHEHMsI COCTOSIHUS UJICATIbHOTO Ta3a.
[IpencraBienue B Buae rpaduka M30XOpHOTr0, H300apHOTO U
M30TEPMUYECKOTO IPOLIECCOB. BhIunciieHne CpeTHEN KUHETUYECKOM
SHEPTUU TEIJIOBOTO JABMKEHUS MOJIEKYJI IO M3BECTHON TeMIlepaType
BEILECTBA.

M3mepeHne BIaKHOCTH BO3lyXa

TepmoauHamuka

OKCEpUMEHTAILHOE HCCIIEI0BAaHUE TEIJIOBBIX CBOWCTB BELIECTBA.
PacueT konnuecTBa TEmI0ThI, HEOOXOAUMOTO Il OCYLIECTBICHUS
Ipolriecca IpeBpanieHus BEIECTBA U3 OJJHOTO arperaTHOro0 COCTOSIHUS B
JIpyroe.

PacueT u3MeHeHus: BHYTpEHHEH SHepruu Tel, paboThl U EPEJaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUH IIEPBOI0 3aKOHA TEPMOAUHAMUKH.
OOBsICHEHHE NPUHIUIIOB JICHCTBHS TETJIOBBIX MAIIMH

OcHO6bl I1eKMPOOUHAMUKU

DNeKTpocTaTuKa

Beluncnenue cuil B3auMOACUCTBUS TOUEUHBIX JJICKTPUYECKHUX 3aPsAI0B.
Bolunciienyre HaNps>KEHHOCTU U ITOTEHIMAIIA SJIEKTPUYECKOTO 10JIA
OJIHOTO M HECKOJIBKMX TOYEUYHBIX 3apsI/I0B.

W3mepenne pasHOCTH ITOTEHIUATIOB.

IIpuBeneHne mpuMepoB NPOBOAHUKOB, JUNICKTPUKOB U
KOH/JIEHCAaTOPOB.

Habmtoienue siBieHust 371€KTPOCTaTUUECKON MHAYKLIUHU U SIBJICHUS
MOJIIPU3ALUU AUDJIEKTPUKA, HAXOJALIETOCA B 3JICKTPUYECKOM T10JIe

TlocTOsITHHBIIT TOK

N3mepenne momrHoCTH ekTpuueckoro Toka. Msmepenne 3J1C u
BHYTPCHHETO CONPOTHBIICHHSI ICTOYHHUKA TOKA.

COop 1 UCTIBITAaHHUE ICKTPUUECKUX IIETICH C Pa3IUIHBIM COSAMHCHHEM
[TpoBOTHMKOB, pacyeT ux napaMeTpoB

MaruuTtHoe 1oJje

Habmtoienue nelicTBrs MarHUTHOTO TI0JIS1 Ha IPOBOJHUK C TOKOM,
KAPTUHOK MAarHUTHBIX ITOJIEH.

dopmynrpoBaHUE MpaBUia JEBOW PYKH JIJIs ONIpeIeTICHHs HallpaBICHUS
cuibl Ammepa.

Brruncnenue cui, JeHCTBYIOMKX Ha MPOBOJHUK C TOKOM B MarHUTHOM
noje, o0bsICHEHUE MPUHLIUIIA JIEHCTBUS AJIEKTPOABUraTEIs.
HccnenoBanue siBI€HUS 2JIEKTPOMArHUTHOM MHIYKIIMH

Koneoanusa u éonnut

Mexannueckue
KOJICOAHUA U BOJIHBI

[TpuBenenne npuMepoB KojedaTenbHbIX IBUKeHUH. MccnenoBanue
3aBUCUMOCTH NE€pHO/Ia KOJIeOaHU MaTeMaTUYeCKOro MasiTHUKA OTEro
JUITMHBI, MACChl U aMIUIUTYAbI KosiebaHuil. OrnpeneneHne yCKkopeHus
CBOOOJTHOTO Ma/IEHUs C TOMOIIBI0 MAaTEMaTHYECKOTO MasiTHUKA.
Hab6nronenue konebanwnii 3syqaiiero tena. [IpuBeaenue 3HaueHus
CKOPOCTH pacipOCTPaHEHUs 3ByKa B PA3JIMUHBIX Cpeax.

YMeHue o0bsCHATh UCTIOJIb30BaHKE YIbTPa3ByKa B MEIUIIMHE

DJIEKTPOMAarHuTHbHIE
KoJIeOaHus U BOJHBI

Hab6nronenue ocimuiorpaMM rapMOHUYECKUX KOJICOAHHI CHITBI TOKA
B IICIIH.

OO0BsicHEeHHE TIPEBPAIICHUS YHEPTUN B UICATTHHOM KOJIEOATEThHOM
KOHTYpE.

N3ydenue ycTpoiicTBa M MPUHLIKIIA AEUCTBUS TpaHCPopMmaTopa.
AHann3 cXeMbl Mepeiayu dIEKTPOIHEPTUU Ha OOJBIITNE PACCTOSHUSI.
[IpuBenenre mpuMepoOB BUIOB PATUOCBSI3H. 3HAKOMCTBO C
YCTPONCTBAMM, BXOJSIIIUMHU B CUCTEMY PaJINOCBA3H.




OO0cyxenne 0COOCHHOCTEH pacpoCTpaHEHUS PATMOBOTH

CBEeTOBBIE BOJTHBI

[IpuMeHeHre Ha TPaKTUKE 3aKOHOB OTPAXKEHUSI U MPEJIOMIICHHUS CBETa
Npu penieHuu 3aaad. Habmoaenue siBiaeHus Judpakiud U JUCIIEPCHI
CBeTa.

YMeHHe CTpOUTh H300paKEHUs MTPEAMETOB, J1aBaCMbIC JTMH3AMH.
Pacuer ontuyeckoli CHIIBI IMH3BI

Demenmol K6AHMOBOU huzuKu

KBanrtoBbie
CBOIICTBA CBETA

Habmonenue gporoanekrpudeckoro ¢ dekra. Pacuer MmakcuManpbHOU
KHHETHYECKOW SHEPTUH IEKTPOHOB 1pH poTorddexTe

duzuka aroma

dopmynupoBanue nocryiaaroB bopa. Habmoaenue nuneituaroro

Y HETIPEPBIBHOTO CIIEKTPOB.

Pacuer gacToThI 1 AJIMHBI BOJIHBI UCITYCKA€MOI'0 CBCTA IIPHU IIEPEXOC
aToMa U3 OIHOTO CTAllMOHAPHOT'O COCTOSHUSA B IPYToOe€.

OOBsiICHEHNE NPUHIHIA ASHCTBUS Jla3epa

du3uka aTOMHOIO
saapa

1 DJIEMEHTAPHBIX
YaCTHIL

HaGnronenue tpexos anbda-yactul] B kamepe Bunbcona. Perucrpanus
AJIEPHBIX U3JIY4EHUH C IIOMOLIBIO cyeTurKa [ eirepa.

PacueT sHepruu cBA3M aTOMHBIX siziEp.

[TonrMaHMe IEHHOCTH HAYYHOI'O [TO3HAHUSI MUpPa HE BOOOILE AJIst
YeJI0BEYECTBA B 1IEJIOM, a JUIs KaX/10r0 00ydarolierocs JM4YHo,
LEHHOCTHU

OBJI4/ICHUS] METOJIOM HAayYHOI'O TIO3HAHUS JUIsSl JOCTHXKEHUS ycrexa

B JII000OM BHUJIE TPAKTHYECKOHN IESTEILHOCTH

Bcenennasn u ee J60J1I0UUA

Crpoenue u OO0BscHeHHe MoJienu paciuupsoneiics Beenennoi
pazBuTHE
Bcenennoint
IIpoucxoxnenue Habmronenue 38e31, JIyHsl u muianet B Teneckon. Habmonenue
Conneunoit COJIHEYHBIX IIATEH C IIOMOILBIO TEJIECKONa
CUCTEMBI
XUMUA
Beenenue PackpsITHe BKIIa1a XUMUYECKON KapTUHBI MUPA B €IUHYIO
€CTECTBEHHO-HAYYHYIO KApTUHY MUDA.
XapakTepHuCTUKa XMMHUH KaK IPOU3BOAUTEILHON CUIIBI OOIIECTBA
Baxneiimue YMeHHe 1aTh ONpeIeIcHUE U ONIEpUPOBaTh CIEAYOLUIUMU
XUMHYECKHE XUMHUYECKUMHU
TIOHSTHS MOHSTHSIMU: «BEIIECTBO», «XUMUYECKUH DIIEMEHTY, «aTOM,

«MOJIEKYJIa», «OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJISIpHAsi MacCh»,
«HOHY, «AJUIOTPOMHUS», A30TOMBD, «XUMHUYECKasl CBA3bY,
«QNEKTPOOTPULIATENILHOCTDY, «BaJICHTHOCThY, «CTEIIEHb OKUCIICHUSY,
«MOJbY, «MOJISIPHASI MAccay, «MOJIIPHBIH 00beM Ta3000pa3HbIX
BEIIECTBY, «BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS,
«pacTBOPBIY, «AIEKTPOJIUT U HEITEKTPOIIUTY, «IIEKTPOIUTHYECKAS
JIUCCOITUAITNSY, KOKUCITUTEIh U BOCCTAHOBUTEINDY, «OKUCICHHE U
BOCCTAaHOBJIEHUE», «CKOPOCTh XUMUUYECKON PEAKLIUN», «XUMUYECKOE
paBHOBECHE», KYTJIEPOIHBIN CKENET», «(PyHKIIMOHATIbHAS TPYIIa,
«U30MEPUS»

OCHOBHBIE 3aKOHBI
XUMHUHA

DopMyIHPOBAHHE 3aKOHOB COXPAHEHUS MACChI BEIECTB U TOCTOSHCTBA
COCTaBa BELIECTB. Y CTAHOBJICHUE IIPUYUHHO-CIICICTBEHHOU CBS3H
MEXy COAEepKaHUEM 3TUX 3aKOHOB M HAMCAHUEM XUMHUYECKUX (Pop-
MYyJI U YPaBHEHUM.

PackpriTue ¢usnueckoro cmbicia cuMBoiIuKH [leproanueckoit
Tabnuibl xuMudecknx snemenToB /I, M. MenneneeBa (HomepoB




AIIEMEHTA,

Nepuo/ia, TPYMIbl) U YCTAHOBJICHHE PUYUHHO-CIIEICTBEHHON CBSI3U
MEX/y CTPOCHHUEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOICTB
AIIEMEHTOB M 00pPa30BaHHBIX MU BEILIECTB B MEPHOAAX U TPyIIax.
XapaKkTepuCTUKA 3JIEMEHTOB MaJIbIX IEPUOJIOB 110 UX MOJIOKEHHIO B
Ilepunonnueckoni cucreme /1. 1. Menneneena

OcCHOBHBIE TEOpHUHU
XUMHNHU

¥YcTaHOBIEHUE 3aBUCUMOCTH CBOMCTB XMMHYECKUX BEIIECTB OT
CTPOEHUSI aTOMOB 00Pa3yIOMINX UX XUMHUYECKUX 3JIEMEHTOB.
XapakTeprucTUKa BaXXHEHIINX TUIIOB XUMUYECKHUX CBA3EH U
OTHOCUTEIILHOCTH 3TOi TUTIONOTHH. OOBsICHEHNE 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHMS KPUCTAIUIMYECKHUX PEIIETOK.
DopMyYJIMPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUH IICKTPOJIUTHUECKOU
JUCCOLMALMU U XapaKTEPUCTHUKA B CBETE 3TOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUM.

@opMyIMPOBaHUE OCHOBHBIX MOJIOKEHUN TEOPUU XUMUYECKOTO
CTPOEHUS OPraHUYECKUX COCIMHEHUN U XapaKTEPUCTUKA B CBETE ITOMU
TEOPHUH CBOMCTB BaXKHEHIINX MPEIACTABUTEIEH OCHOBHBIX KJIacCOB
OPraHNYEeCKUX COCTUHECHUMN

Baxueiinue
BEIECTBA U
MaTrepHuabl

XapakTepuCcTUKa CTPOCHUS aTOMOB M KPUCTAJUIOB M HA 3TOW OCHOBE —
00X (PU3MIECKUX ¥ XUMUIECCKIX CBOMCTB METaNIOB M HEMETAJLIIOB.
XapakTepuCcTHUKa COCTaBa, CTPOCHUS, CBOMCTB, TIOJTYYCHUS
MPUMCHECHHE BAXXHEHIIINX HEMETAJIIIOB.

XapakTepuCTUKa COCTaBa, CTPOCHUS M OOIIMX CBOMCTB BaXKHEUIITHX
KJIACCOB HEOPTAaHUYECKUX COCTMHEHUN.

Ornucanue cocTaBa U CBOMCTB BaXKHEUIITNX IMTpe/ICTaBUTENICH
OpPTaHMYECKUX COSAMHCHMIA: METAHOJIA M 3TAHOJIA, CJIOKHBIX I(PUPOB,
JKUPOB, MBLJI, KAPOOHOBBIX KUCIIOT (YKCYCHOM KHCIIOTHI),
MOHOCAXapHUIOB

(TII0KO3BI), JUCAXapuIOB (caxapo3bl), MoIMcaxapua0B (Kpaxmalia u
LEJUTIOJIO3bI), aMUHOKHUCIIOT, OEJIKOB, HICKYCCTBEHHBIX M CHHTETUYECKHUX
MOJIMMEPOB

XUMHYECKUN SA3BIK U

Hcnonp3oBanue B yueOHOU U MTPOPECCHOHATIBHON JESTETHHOCTH

CHUMBOJIMKA XUMHUYECKUX TEPMUHOB U CUMBOJIMKH.
HaspiBaHne n3y4eHHBIX BEIIECTB IO TPUBUAIBHOW HIIH
MEKIYHapOAHON HOMEHKIIAType U OTPaXKEHUE COCTaBa ITUX
COCTMHEHUH C TTOMOIIBI0 XUMUYECKUX (HOPMYII.
OTpaxeHne XUMHUYECKUX MPOIECCOB C MOMOIIBIO YPABHEHUN
XAMHYECKHUX PEaKui
XUMHYECKHE OObsicCHeHHE CYITHOCTH XMMHUECKUX TpolieccoB. Knaccudukarus
peakuuu XAMHWYECKHX PEaKIUi 10 Pa3IMYHbIM MPU3HAKAM
XUMHYECKUM BrInosHeHnEe XMMUYECKOT0 SKCIIEPUMEHTA B TIOJITHOM COOTBETCTBUU
SKCIEPUMEHT C TIpaBUJIAMHU TEXHUKU O€30MaCHOCTH.
Habmronenue, pukcupoBaHue 1 OMUCaHUe PE3yabTaTOB MPOBEICHHOTO
AKCIIEPUMEHTA
XuMuueckas [TpoBeneHMe caMOCTOATEIHLHOTO MOMCKA XUMUYECKOW nH(DOopManuu
nHpopmarnus C UCIOJIP30BAaHNEM PA3TUIHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX

U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
MCIIOJIb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHH J1s1 00paboTKH 1
nepeaayy XuMHUECKOW HHPOPMALIUU U €€ MPEICTaBICHUS B Pa3IMYHbIX
dbopmax

[TpoduinbHoe u
npoeccrnoHalIbHO

OOBsicHEHNE XUMUYECKUX SBICHUH, TPOUCXOSIIUX B IPUPOE, OBITY
Y Ha MPOU3BOJICTBE.




3HaYHMOE
coziep)KaHue

Co0OmroieHne mpaBMIT SKOJIOTHYECKH TPAMOTHOTO ITOBEICHUS B
OKpYXKarolleu cpere.

OreHKa BIUSHHS XUMUYECKOTO 3arpsI3HEHHS OKPYIKAIOIIeH Cpebl
Ha OPraHU3M YeJIOBEeKa U JAPYT'He KUBBIC OPTaHU3MBI.
CoOumroieHre npaBmil 6€301acHOTO 0OpaIleHHsI ¢ TOPIOYUMH U
TOKCHYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYAOBAHUEM.
Kputnyeckas orieHKa JOCTOBEPHOCTH XMMHUYECKON HH(DOpMaIu,
IIOCTYIAIOIEH U3 Pa3HbIX HCTOYHUKOB

buonornsa —
COBOKYIHOCTh HayK
0 JKHBOM

npupozae. Meroasl
HAY4YHOTO MMO3HAHUS
B Omooruu

3HAKOMCTBO C 0ObEKTaMH U3y4YeHHsI OUOJIOTHH.

BrisiBienue ponu 6uonoruu B OpMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYyYHO! KapTUHbI MUPA U MIPAKTUYECKON JAEATEIbHOCTH
mojen

Kierka

3HAKOMCTBO C KJIETOYHOU TEOPUEH CTPOEHUS OPTaHU3MOB.
ITonmy4yenue npencTaBiIeHus O POJIU OPraHUYECKUX U HEOPTraHUYECKUX
BEUIECTB B KIIETKE.

3HaHHUE CTPOEHUS KJIETOK 0 pe3ysibTaTaM padOoThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHMe OIUCHIBaTh MUKPOIIpENapaTsl KJIETOK PACTCHUN. Y MEHUE
CPaBHMBATh CTPOCHUE KJIETOK PACTEHUH U )KUBOTHBIX I10 TOTOBBIM
MHUKpOIpenaparam

Opranusm

3HaHuE OCHOBHBIX CIIOCOOOB pa3MHOKEHHS OPraHU3MOB, CTAAUN
OHTOIEHE3a Ha IIPUMEpE YEIIOBEKA.

3HaHME [IPUYNH, BBI3BIBAIOIINX HAPYIIEHUS B PA3BUTUH OPTaHU3MOB.
YMeHue 0ab30BaThCsl TEHETHYECKOW TEPMUHOJIOTMEN U CUMBOJIMKOM,
pelaTh IpOCTENIINE TEHETUYECKHUE 3a1a4H.

3HaHue 0COOCHHOCTEN HACIIEICTBEHHON 1 HEHACIIEICTBEHHOM
M3MEHYMBOCTH M UX OMOJOIMYECKON POJIM B 3BOJIIOLIUH SKUBOTO

Bun

YMeHue aHanu3upoBaTh U OLIEHUBATh Pa3IMUHbIE TUIIOTE3bI
IIPOUCXOXKICHUS KU3HU Ha 3eMIIE.

YMeHue npoBoAUTh OoNrcaHue ocodel 0THOT0 BUAA IO
MOP(OJIOTHUECKOMY KPUTEPUIO.

Pa3BuTHe criocoOHOCTEN SICHO U TOYHO M3JIaraTh CBOM MBICIIH,
JIOTMYECKU 0OOCHOBBIBATH CBOIO TOUKY 3PEHUS, BOCIIPUHUMATH U
aHAJIM3UPOBATh MHEHMSI COOECETHUKOB, IPU3HABAS [IPABO JPYrOro
4eJI0BEKa Ha

MHOE MHEHUE.

VYMeHue 10Ka3bIBaTh POACTBO YEJI0BEKA M MIEKOIUTAIOIINX,
OOLTHOCTh U PaBEHCTBO YEJIOBEYECKUX pac

OKOCUCTEMEI

3HaHUE OCHOBHBIX 3KOJIOTMYECKUX (PaKTOPOB U UX BIUSHUS Ha
OpPra’Hu3MBbl.

3HaHue OTJIMYUTENBHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIECTB -
arpod’KOCHCTEM.

[Tony4yeHue npeacTaBiIeHUs O CXEME SKOCHUCTEMBI Ha IPUMEpe
ounocdepsr.

JleMoHCTpanys yMeHUs OCTAHOBKY 1L1eJIel eI TeIbHOCTH,
TJIaHUPOBAHUE COOCTBEHHOM JEATEHHOCTH JIJIST JOCTHIKEHUS
MOCTaBJIEHHBIX

LeJen, NpeIBUACHNS BO3MOXKHBIX PE3YJIbTATOB ATUX JECHCTBUH,
OpraHu3ali CAMOKOHTPOJIS M OLIEHKH MOJYYEHHBIX Pe3yJbTaToB.
O0yueHne cobI0IEHUIO IPABUII IOBEJIEHUS B IPUPOJIE, OEPEIKHOMY




OTHOIIICHUIO K OMOJIOTUYECKUM O00BEKTaM (PACTCHHUSM U KUBOTHBIM
Y X COOOIIEeCTBAM) M UX OXpaHe

6. O0beM TMCHUILIMHBI M BHbI Y4eOHOH padoThl

. Bcero Cemectpsl

Buj yueoHoii pa6oThI 4ACOB 1 >
Konraktnas paboTa (Bcero) 106 70 36
B tom uucie:
Jlexuuwn, ypoku 60 42 18
[IpakTHueckue 3aHATHsI, CEMUHAPHI 46 28 18
JlaboparopHble 3aHATHS
B ToM uncnie B HHTEPaKTUBHOM 159 105 o4
dopme
CamocTosrenpHas padoTta 53 35 18
®opmbl TpoMexXyTOUHOH arrectaun | Jud.3ager WHb1e Jud.3auer
MaxkcumajibHasi ydeOHAs HArpy3Ka 159 105 54

7. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI

7.1. Pa3nennl 001meo0pa3oBaTeIbHOM TUCHMIIMHBI M BUABI 3aHATHI
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1. | ®dusuka 10 8 9 | 27/27
2. | Beenenue 1 1/1
3. | MexaHuka 2 2 2 6/6
4. | OcHOBBI MOJIEKYJISIpHON (DU3UKH 2 2 2 6/6
1 TEPMOIMHAMHUKI
5. | OCHOBBI AJEKTPOTUHAMUKHI 2 2 2 6/6
6. | KoneGanwus u BOJHBI 1 1 1 3/3
7. | DneMeHTbl KBaHTOBOU (DPU3HKHU 1 1 1 3/3
8. | Bcenennas u ee 3BOJIONUS 1 1 2/2
9. | Xumus 24 22 22 | 68/68
10. | Beenenne 1 1/1
11. | Obwasn u neopzanuueckas xumusn 7 10 9 |26/26
12. | OCHOBHBIC ITOHATHUS ¥ 3aKOHBI XUMHN 1 1 1 33
13. | Ilepuonnueckuii 3akoH u Ilepuoauueckas cucrema 1 2 2 5/5
XUMHAYECKHUX 3JICMEHTOB
.1. Menneneea
14. | Ctpoenue BemiecTBa 1 1 1 3/3




15. | Boma. PactBopsr 1 2 2 5/5
16. | Xumuueckue peakiuu 1 2 1 4/4
17. | Knaccuduxanus HeOpraHu4eckiux COeTMHEHUN U UX 1 1 1 3/3
CBOHCTBaA
18. | Metasuibl 1 HEMETALTBI 1 1 1 3/3
19. | Opeanuueckas xumus 16 12 13 | 41/41
20. | OcHOBHBIE MTOHATHS OPTAHUYECKON XUMHUU U TEOPHS 1 2 2 5/5
CTPOCHUSI OPraHUYECKUX COCIMHECHUHN
21. | YraeBoopoabl U UX IPUPOJHBIE HCTOYHUKU 6 4 4 | 14/14
22. | Kucnopoacoaepskalye opraHu4eckie coeInHeHus 4 2 3 9/9
23. | A3oTcojepiKaliue OpraHnuecKre COSIUHEHNS. 2 1 1 4/4
ITonumeps!
24. | XuMus v ’KHU3Hb 1 1 1 3/3
25. | XuMus ¥ OpraHusM 4elioBeKa 1 1 1 3/3
26. | Xumus B ObITY 1 1 1 3/3
27. | buoJsiorus 26 16 22 | 64/64
28. | buosorus - COBOKYIHOCTb HayK O KUBOW IPUPOJIE. 2 1 2 5/5
MeTopl HaydHOTO IO3HAHUS B OMOJIOTUH
29. | Kietka 6 4 5 |15/15
30. | Opranusm 8 5 7 | 20/20
31. | Bun 6 4 5 |15/15
32. | DrocucTeMbl 4 2 3 9/9

7.2. Coaep:xanue pa3aejaoB IHCHUILINHBI

HaumenoBanue pasnena

N2/t o011eo0pa3oBaTeIbHOM Copnep:xanue pazzena (TeMbl 3aHATHIN)
JACITUATITUHBI
Dusuka
1. Beenenue
2. Paznen 1. Mexanuka Tema 1.1. Kunematuka TOUYKU U TBEPAOTO
Tena.
Tema 1.2. Jlunamuxa.
Tema 1.3. 3akoHbI cOXpaHEHUS B
MEXaHUKe.
Tema 1.4. Mexanudeckue KoneOanus u
BOJIHBI
3. Paznen 2. OcHOBBI Tema 2.1. MonexyssipHas pU3uKa 1
MOJIEKYJIIPHOUN (HU3HKH TETJIOBBIC SIBJICHUSI.
Y TEPMOJMHAMUKHU Tema 2.2. OCHOBBI TEPMOANMHAMUKH
4. Pasznen 3. OcHOBBI Tema 3.1. DnexrpocraTuka.
ANEKTPOJIMHAMUKHI Tema 3.2. MarautHoe mnoue.
Tewma 3.3. DnexTpomMarHuTHass UHAYKIUS
5. Paznien 4. Konebanus 1 BOJIHBI Tema 4.1. DaeKTpOMarHUTHBIE KOJIeOaHUs
1 BOJTHBI.
Tema 4.2. OnTuka
6. Paznen 5. Dnements! kBanToBOM | Tema 5.1. KBanToBas ¢usmka u aTomMHas
bu3uKu ¢du3zuka.
Tema 5.2. CTpoeHHE aTOMHOTO si/Ipa




Pa3nen 6. Becenennas u ee
3BOJIFOIIUA

Tema 6.1. Teopust TPOUCXOKICHUS
Bcenennoii. JlIoHay4HOE pacCCMOTPEHHE
npoucxoxaeHus Beenennoit. Teopust XX
BEKa U COBPEMEHHbIEC KOHLICTIIINU
MIPOUCX 0K IeHHs BeeneHnHoi

Xumus
8. BBenenune OCHOBHBIE TTOHSATHUS XUMHHU
ATOMHO-MOJIEKYJISIPHOE YUCHUE
3akoHbl XUMHHU OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIMHEHUN
9. Pa3nen 7. OcuoBHble moHATUA U | Tema 7.1. OCHOBHEIE TOHATHS U 3aKOHEI
3aKOHBI XUMHH XUMUHU
10. Paznen 8. [lepuonnueckuii 3akon | Tema 8.1. [lepuoauueckas cucrema
u [lepuonuueckas cucrema XUMHUYECKUX 3JIEMEHTOB.
XUMHUYECKUX DIIEMEHTOB Tema 8.2. Buapl XUMHUYECKOH CBSI3H.
.. MenneneeBa Tema 8.3. XumMuueckue peakiu.
CKOpOCTh XMMHYECKOI peakiuu
11. Paznen 9. Crpoenue BemecTBa Tema 9.1Tunel XuMHUYECKOHN CBS3H.
Tema 9.2. CtenieHb OKUCIICHUS.
Tema 9.2. CtpoeHue BeniecTra
12. Paznen 10. Bona. PactBopsbl Tema 10.1. CpoiicTBa BoJibl. PacTBOpBI.
Tema 10.2. Boansie pecypchl 3emiun
13. Paznen 11. Xumuueckue Tema 11.1 CkopocTh XUMUYECKUX
peakuun peaKuum.
Tema 11.2. Xumuueckoe paBHOBECHE.
Temall.3. DHepreTuka XUMHUYECKUX
peakiuu
14. Paznen 12. Kitaccudukanus Tema 12.1. Teopust 2JI€KTPOTUTHIECKOM
HEOPTraHWYECKUX COCAMHEHUN U | TUCCOIMAIUY.
UX CBOMCTBA Tema 12.2. Kitaccbl HeopraHM4eCcKUX
COEIMHEHUH U UX CBOKWCTBA.
Tema 12.3. IIpocTsie BemecTBa 1 UX
CBOMCTBA
15. Paznen 13. Metamisl u Tema 13.1. OOmue cBOMCTBAa METAJIIOB.
HEMETaJUIbI Tema 13.2. Koppo3sust meTamioB
16. Paznen 14. OcnoBuble noHATHus | Temal4.1 Teopust XMMHUECKOTO CTPOECHHUS
OpraHUYeCKON XUMUHU OpPraHMYECKUX COeqUHEHNH A. M.
Y TEOPHUsI CTPOECHUS byrneposa
OpPTraHUYECKUX COETUHEHUM
17. Pazpen 15. Yrnesonopoasl u ux | Tema 15.1. IIpenensHble yrineBogopobl.
MIPUPOAHBIE HCTOUHUKHU Tema 15.2. HenpenenbHble YrII€BOIOPOIBI.
Tema 15.3. Apomaruueckue
yTII€BOA0pOAbl. ben3our.
Tema 15.4. IlpupogHblie HCTOYHUKN
YTJIEBOJIOPOJIOB
18. Pasnen 16. Tema 16.1. CriupThl. DEHONBI.
Kucnoponconep:xarre Tema 16.2. Aapaeruabl 1 KETOHBI.
OpraHUYEeCKHe Tema 16.3. KapOoHOBBIE KHCIOTHI.
COETMHEHUS Tema 16.4. Crnoxuble 3¢gupsbl. Kupbl.

Tema 16.5. YraeBoasl




19.

Paznen 17. A3zoTcoaepxaine
OpraHUYECKUE COCAMHEHUSI.
[Tomumepsbl

Tema 17.1. A3zoTconepxaniue
OpraHUYECKHUE COCAMHEHUSI.
Tema 17.2. Tlonumepsl

20.

Pazgen 18. Xumus u )Ku3Hb

Tema 18.1 Baustnue Makpo u
MHUKPO3JIEMEHTOB Ha OPraHU3M YeJI0BEKa

21.

Paznen 19. Xumus u opranusm
YyesioBeKa

Tema 19.1. JlekapcTBa. Butamuns! u
TOPMOHBI.

Tema 19.2. Pactenus - npupoaHbIe
WCTOYHUKH JICKapCTB. 3I0POBBIN 00pa3
KHU3HU

22.

Paznen 20. Xumust B ObITY

Tema 20.1. XumMus numniu.

Xumus B cagy U OrOpoJe.

Tema 20.2. Moromue cpeacTsa B OBITY.
XuMHS 1 KOCMETHKA

BuoJsorus

23.

Paznen21. buonorus -
COBOKYITHOCTb HayK O KUBOU
pupoIe.

MeTo/1bl HayYyHOTO TIO3HAHUS
B OMOJIOTHH

Tema 21.1. XKu3ns, ee cBoOiCcTBa, ypOBHU
OpraHu3aIy, MPOUCXOKICHUE U
pazHoobOpasue.

Tema 21.2. IlonsiTHe «oku3HBY». OCHOBHEIC
MIPU3HAKYU KUBOTO.

Tema 21.3. YpoBHU OpraHu3anuu K1UBOI
MIPUPO/IBI.

Tema 21.4. IIpoucxoxaeHue >KkM3HU

24,

Pa3zmen22.Kierka

Tema 22.1. CTpoeHue KIETKH.

Tema 22.2. OOMeH BelECTB U
MIpEBpaIlCHUE SHEPTHUH.

Tema 22.3. ITonsaTtue o MeTabOIU3ME
Tema 22.4. HacnencrBennast uHGoOpManus
U peayin3aius ee B KICTKe

25.

Pasnen 23. Opranusm

Tema 23.1. Tkanu, oprassl ¥ CHCTEMBI
OpraHoB.

Tema 23.2. Ilnmesapenue.

Tema 23.3. OnopHo-BUTaTEIbHAS
cucrema.

Tema 23.4. Buyrpennsis cpena
OopraHusma.

Tema 23.5. UHauBuayanbHOe pa3BUTHE
oprasusma

26.

Pasnen 24. Bun

Tema 24.1. DBONIOIMOHHOE YUCHUE.
Tema 24.2. IloHsiTHE BUIA U €TO
KPUTEPHUEB.

Tema 24.3. HacnencTBEeHHOCTE U
W3MEHYUBOCTH

27.

Pasgen 25. DxocucreMel

Tema 25.1. Dkomorust cooOIIEeCTB U
9KOCHUCTEM.

Tema 25.2. ITouarue o 6HOLIEHO3E,
OroreoneHo3e, 3KOCUCTEME.

Tema 25.3. Bo3nelicTBue SYKOJIOTHYECKHAX
(hakTOpOB HA OPTaHU3M YEJIOBEKA U
BIIMSIHHE IEITEILHOCTH YEI0BEKA Ha

OKPYKaIOMIYIO Cpey




7.3. O0pa3oBare/ibHbIE TEXHOJIOTUH

Neni/m | HaumeHoBaHue pasjaesia Oopa3oBarte/ibHbIE TEXHOJIOTUH
AUCHHUILIMHBI (B TOM 4HCJIe MHHTEePaKTHBHbIE)
Pusuka
1. BBenenue Jlex1us-Bu3yanu3anus, JEKIUs-THaJIoT, JEKIUsI ¢ pa3dopom
KOHKPETHBIX ~CUTyalMi, CeMMHap-JUCIYT, IPOOJIEMHBIH
CEMHUHAp, PELICHHE CUTYAllMOHHBIX M KOHTEKCTHBIX 3a/ad,
«Mosrosast araka», METOJ] IPOEKTOB
2. Pasnen 1. Mexanuka Jlekusi-BU3yanu3amus, JEKIUsI-THaJIor, JIEKIUs ¢ pa3dopom
KOHKPETHBIX ~CUTyalMi, CeMMHap-JUCIYT, IPOOJIEMHBIH
CEMHUHAp, PELICHHE CUTYAallMOHHBIX UM KOHTEKCTHBIX 3ajady,
«Mosrosast aTaka», METOJ] IPOEKTOB
3. Pa3nen 2. OCHOBBI Jlekusi-BU3yanu3amus, JEKIUsI-THaJIor, JIEKIUs ¢ pa3dopom
MOJIEKYJISIPHOM (hU3HKH KOHKPETHBIX CUTyalMi, CeMMHap-JUCIYT, IPOOJIEMHBIHI
1 TEPMOAMHAMUKH CEMHUHAp, PELICHHE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
«MosroBast araka», METOJ] IPOEKTOB
4. Pasnen 3. OcHOBBI JleKkusi-BU3yau3aus, JEKIUs-THaJIoT, JIEKIUs ¢ pa3dopom
DJIEKTPOJAMHAMUKH KOHKPETHBIX CUTYalMi, CeMMHap-JUCIYT, IPOOIEMHBIH
CEMHUHAp, PELIEHHE CUTYAalMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mosrosast araka», METOJ] IPOEKTOB
5. Paznen 4. Konebanus u Jlexusi-BU3yanu3anus, JeKIUsI-1MaIor, JIEKIus ¢ pa3dopom
BOJIHBI KOHKPETHBIX CUTYaIlMif, CEeMHHAap-JUCIYT, MPOOJIEMHBIHI
CEMHUHAp, PELICHHE CUTYallMOHHBIX M KOHTEKCTHBIX 3aj]ady,
«Mo3roBas aTaka», METOJ1 IPOEKTOB
6. Pasnen 5. DieMeHTsI Jlexusi-BU3yanu3anus, JeKIUsI-11aIor, JIEKIus ¢ pa3dopom
KBAaHTOBOHW (DH3UKU KOHKPETHBIX ~CUTYaIllif, CEeMHHAp-JUCIYT, MPOOJIEMHBIH
CEMHUHAp, PELICHHE CUTYallMOHHBIX M KOHTEKCTHBIX 3aj1ady,
«Mo3roBas aTaka», METOJ1 IPOEKTOB
7. Paznen 6. Becenennast u ee  [Jlekuusi-pusyanuzanus, JEKIUSA-IHAJIOT, JIEKLUSA C pa3dopom
PBOJIIOLIMS KOHKPETHBIX ~CHUTYyalllil, CEeMUHap-IUCHYT, IPOOJIEMHBIN
CEMHUHAp, pPElLICHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3ajady,
«Mo3roBas aTaka», METOJ1 TPOEKTOB
Xumus
8. Beenenne Jlexusi-BU3yanu3anus, JeKIHsi-quaor, JeKus ¢ pa3oopoM
KOHKPETHBIX CUTYaIUi, CeMUHAP-TUCITYT, TPOOIEMHBIH
CEMUHAp, PEeLICHHE CUTYallMOHHBIX M KOHTEKCTHBIX 3a]1a4,
«Mo3roBas aTaka», METO/1 IPOEKTOB
9. Pasnen 7. OcHOBHBIE Jlexuus-Bu3yanusanus, JeKIus-a1aor, JEKIHs ¢ pa3dopomM
[TOHATHS U 3aKOHBI XUMHUH  |[KOHKPETHBIX CUTYyalluil, CEMUHAP-IUCITYT, TPOOJIEMHBIH
CEMHUHAap, PELICHUE CUTYyallMOHHBIX M KOHTEKCTHBIX 3a/1a4,
«Mosrosast araka», METOJ] IPOEKTOB
10. Paznen 8. [lepuonnueckuit  |Jlekuusi-Bu3yanu3anus, JISKIHsI-TUAIOT, JEKIU C pa30opoM
3akoH U [leproxnueckast KOHKPETHBIX CUTYaIlUid, CEMUHAP-AUCIYT, TPOOIEMHBII
CHCTEMa XHMUICCKHUX CeMHUHap, PElIEHNE CUTYAllMOHHBIX ¥ KOHTEKCTHBIX 3a/1ad,
JICMCHTOB «Mo3roBas aTaka», METO/1 IPOEKTOB
JI.1. MenneneeBa
11.  |Pa3men 9. Ctpoenue Jlexuus-Bu3yanusanus, JeKIus-a1aor, JeKIHs ¢ pa3dopomM

BEIECTBA

KOHKPETHBIX CUTYaIUi, CeMUHAP-TUCITYT, TPOOIEMHBII
CEMHUHAp, PELIEHNE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/]ad4,




«Mo3sroBas aTaka», MCTOJ MPOCKTOB

12. Pasznen 10. Boga. PactBops! [Jlekuusi-Bu3yanu3aiius, JISKIHsI-TUAIOT, JEKIUs ¢ pa30opoM
KOHKPETHBIX CUTYaIUi, CEMUHAP-TUCITYT, TPOOIEMHBII
CEMHUHAp, peUICHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]a4,
«Mosroast aTaka», METOJ] IPOEKTOB
13. Pasnen 11. Xumuueckue Jlexnusa-Bu3yanu3anusi, JEKIHs-THAIIOT, JEKIUS ¢ pa30opom
peaknnun KOHKPETHBIX CHUTYallUid, CEMUHAP-AUCIYT, TPOOIEMHBII
CEMHUHAp, PELICHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]a4,
«MosroBast aTaka», METOJ] IPOEKTOB
14.  |Pa3pmen 12. Knaccudukanus |Jlekuus-Bu3yanu3anus, JEKIUs-IHAI0T, JIEKIUs ¢ pa30opom
HCOPraHNICeCKuX KOHKPETHBIX CUTYallUi{, CECMHUHAP-AUCITYT, IPOOIEMHbIN
COeTMHEHNH 1 UX CBOHCTBA |oenymap, pemmeHue CHTYAIMOHHBIX i KOHTEKCTHBIX 347124,
«Mosroast aTaka», METOJ] IPOEKTOB
15. Pasnen 13. Meramisl u Jlexnmsa-Bu3yanu3anusi, JEKIHs-THAIIOT, JEKIUS ¢ pa30opom
HEMCTaJLIbL KOHKPETHBIX CUTYaINi, CEMHHAP-TUCITYT, TPOOJIEMHBIHI
CEMHUHAp, PELUICHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]a4,
«Mo3roBas aTaka», METO/1 IPOEKTOB
16. Pasnen 14. OcHOBHEIE Jlexuus-Bu3yanusanus, JeKIus-AHalor, JeKIus ¢ pa3dopomM
ITOHATUS OPraHUICCKON KOHKPETHBIX CUTYallUid, CEMHUHAP-AUCITYT, IPOOIEMHbIN
XUMHIH CeMUHAp, PELICHUE CUTYAllMOHHBIX U KOHTEKCTHBIX 3a/1a4,
v TCOPHA CTPOCHHA .. [«Mo3roBas atakay, METO]l IPOEKTOB
OpPraHUYECKUX COEAMHEHUN
17.  |Pa3nmen 15. YrneBonopoasl ulJlekuus-Bu3yann3amus, JEKIUs-IHaIor, JEKIUs ¢ pa30opom
X TPUPOJHBIC HCTOYHUKHN | KOHKPETHBIX CHUTYallui, CEMUHAP-TUCITYT, IPOOIEMHBIN
CEMHUHAp, PELUICHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3aja4,
«Mo3roBas aTaka», METO/1 IPOEKTOB
18.  |Paznen 16. Jlexusi-BU3yanu3anus, JeKIHs-I1aor, JeKIus ¢ pa3oopoM
Kucnopozcoaepkariie KOHKPETHBIX CUTYaIUi, CeMUHAP-TUCITYT, TPOOIEMHBIH
OpTaHniCCKIe CEeMHUHAp, PELIEHNE CUTYAIlMOHHBIX M KOHTEKCTHBIX 337124,
COCHMHCHIA «Mo3roBas aTaka», METO/1 IPOEKTOB
19.  |Pazpmen 17. Jlexuus-Bu3yanusanus, JeKLIus-a1aor, JEKIHs ¢ pa3dopomM
A3soTcozepiKaniue KOHKPETHBIX CUTYyalluii, CEeMUHAp-AUCILYT, TPOOIEMHbIN
OPTaHUYCCKUC COCAMHCHNA. ooy pgap, pelnenne cUTyalMOHHBIX M KOHTEKCTHBIX 3a/1a4,
[Tonumepsl
«Mosrosast araka», METOJ] IPOEKTOB
20.  [Pazpmen 18. Xumus u xu3Hb JleKkius-Bu3yanu3anus, JEKIUsI-11ajor, JEKIUs ¢ pa30opom
KOHKPETHBIX CUTYaIUi, CeMUHAP-IUCITYT, TIPOOIEMHBIH
CEMUHAp, PEUICHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]a4,
«Mo3roBas aTaka», METO/1 IPOEKTOB
21.  Pazgen 19. Xumus u Jlexuus-Bu3yanusanus, JeKIus-a1aor, JIeKIus ¢ pa3dopomM
OpraHu3M 4€I0BCKa KOHKPETHBIX CUTYallUi{, CEMHUHAp-AUCITYT, TPOOIEMHbIN
CEMHUHAp, PELICHNE CUTYallMOHHBIX M KOHTEKCTHBIX 3a]ad4,
«MosroBast araka», METOJ] IPOEKTOB
22. Pasznen 20. Xumus B ObITy  |[JIlekuusi-Bu3yanu3aiius, JISKIHsI-TUAJIOT, JEKIUs ¢ pa3dopom

KOHKPETHBIX CUTYalllii, CEeMHUHAp-AUCITYT, TPOOIEMHbIN
CEMUHAp, pEIIEHNE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/1a4,

«Mo3ropas aTaka», METOJ IIPOCKTOB




Buogorus

23. Pasnen2l1. buomorus - Jlexnusa-Bu3yanu3anusi, JEKIHs-THAIIOT, JEKIUS ¢ pa30opom
COBOKYITHOCTB HayK O KOHKPETHBIX CUTYallUi{, CCMHUHAP-AUCILYT, TPOOIEMHbIN
JKUBOH TIPUPOJIE. CeMUHap, pellleHNe CUTYallMOHHBIX U KOHTEKCTHBIX 33714,
MeTo/1bl HAy4HOTO
osHAMIA «MosroBast aTaka, METOJ] IIPOCKTOB
B OMOJIOTHUH
24. Pasnen22.Knerka Jlexnusa-Bu3yanu3anusi, JEKIHs-THAJIOT, JEKIUS ¢ pa30opom
KOHKPETHBIX CUTYallUi{, CCMHUHAP-AUCIIYT, IPOOIEMHbIN
CEMHUHAp, pelICHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/1a4,
«MosroBast aTaka», METOJ] IIPOCKTOB

25.  [Paspmen 23. Opranusm Jlexiusi-BU3yanu3amus, JeKIHs-I1alior, JeKIHs ¢ pa3oopoM
KOHKPETHBIX CUTYaIUi, CEMUHAP-TUCITYT, TPOOJIEMHBIH
CEMHUHAp, peUICHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]1a4,
«MosroBast aTaka», METOJ] IPOEKTOB

26. Pasnen 24. Bun Jlexuus-Bu3yanusanus, JeKIus-AHalor, JeKIus ¢ pa3dopomM
KOHKPETHBIX CUTYAllUii, CEMHUHAP-AUCITYT, IPOOIEMHbIN
CEMUHAp, PEIICHUE CUTYAIIMOHHBIX M KOHTEKCTHBIX 33]1a4,
«Mo3roBas aTaka, METOJI IPOCKTOB

27.  [Pasgen 25. DKOCUCTEMBI Jlexnusi-BU3yanu3amnus, JeKIHs-I1alior, JeKIHs ¢ pa30opoM
KOHKPETHBIX CUTYAllUid, CEMHUHAP-AUCIIYT, IPOOIEMHbIN
CEMHUHAp, peUICHHE CUTYyallMOHHBIX U KOHTEKCTHBIX 3a]a4,
«MosroBas araka», METOJ] IPOEKTOB

7.4. O6pa3oBaTe/ibHbIE pPe3yJabTaThl 00y4alolerocsi, GopMupyemMbie B mpoiecce 0CBOEHHUsI

AU CHUIITHHBI
HaunmenoBanue paszena o0meodpa3oBaTeabHOM OO0pa3oBaresibHbIe PE3YJIbTAThI
JUCLUTUIAHEI OPJ | OPM | OPII
Pusuka
BBenenue 1-15 1-9 1-6
Pasznen 1. Mexanuka 1-15 1-9 1-6
Paznen 2. OCHOBBI MOJIEKYIISIPHOM (pr3HKH 1-15 1-9 1-6
Y TEPMOJMHAMUKHU
Pa3nen 3. OCHOBBI 2J1EKTPOAMHAMUKI 1-15 1-9 1-6
Pasnen 4. Konebanust 1 BOJIHbI 1-15 1-9 1-6
Pa3nen 5. DnemMeHThl KBaHTOBON (DU3HKH 1-15 1-9 1-6
Pasnen 6. BeeneHHas u ee 3BoMIONIMS 1-15 1-9 1-6
Xumus

Bsenenue ‘

Obwasn u Heopeanuyeckas Xumus

Pazgen 7. OCHOBHBIE OHSATHS U 3aKOHBI XUMUU 1-15 1-9 1-6
Paznen 8. Ilepuoauyeckuii 3aKkoH U 1-15 1-9 1-6
[lepuonuyeckas cucreMa XUMHUECKUX JIEMEHTOB

JI.. MenneneeBa

Paznen 9. Ctpoenue BemecTBa 1-15 1-9 1-6
Pasnen 10. Boga. PactBopsl 1-15 1-9 1-6
Pazgen 11. Xumudeckue peakiuu 1-15 1-9 1-6
Paznen 12. Knaccudukanus HeopraHuyeckux 1-15 1-9 1-6




COCTMHEHUN U UX CBOMCTBA

Pasnen 13. MeTaiuibl 1 HEMETAJLIBI 1-15 1-9 1-6
Opeanuueckas Xumusi

Paznen 14. OcHOBHbIE IOHATHS OPraHUYECKON 1-15 1-9 1-6

XUMHH U TSOPHUS CTPOCHHS OPraHUYECKHX

COCIUHCHUI

Pazgen 15. YrieBomopoasl 1 UX IPUPOIHBIC 1-15 1-9 1-6

HCTOYHUKHU

Pazgen 16. Kucnoponacoaepskaniue opraHU4ecKue 1-15 1-9 1-6

COCIMHEHHMS

Pazgen 17. A3otconepkaiiue opraHu4ecKue 1-15 1-9 1-6

coequHeHus. [Toaumepsr

Pazgen 18. Xumust 1 ;KU3Hb 1-15 1-9 1-6

Paznen 19. Xumus u oprannsM 4enoBeKa 1-15 1-9 1-6

Paznen 20. Xumus B ObITY 1-15 1-9 1-6

buoaorus

Paznen21. buonorusi — COBOKYIMHOCTh HayK O 1-15 1-9 1-6

KHUBOU TpUpoJie. MeTo Il HAYYHOTO ITO3HAHMSI

B OHOJIOTHU

Paznen22.Knerka 1-15 1-9 1-6

Paznen 23. Opranuszm 1-15 1-9 1-6

Paznen 24. Bug, 1-15 1-9 1-6

Pasznen 25. DxocucTEMBI 1-15 1-9 1-6

8. ®oHI OLEHOYHBIX CPEeICTB /IS NpPOBeJeHHS TPOMEXKYTOYHOIl aTTecTaUMU IO
AUCUHUILINHE

KOHTpOJH) KadyeCTBa OCBOCHHA AUCLHUIIIIMHBI BKIIOYACT B ceos TeKyHII/Iﬁ KOHTPOJIb
YCIIEBAEMOCTH U TPOMEXKYTOUHYIO aTTecTaluio oOydarommxcs. [IpoMexxyTouHas aTTecTarus
oOy4aromuxcs 1o AUCUUIIIMHE TPOBOIUTCS B popme TudpepeHIInpoBaHHOrO 3a4eTa.

KOHerTHBII\/JI NEpCUYCHb TUIIOBBIX KOHTPOJBbHBIX 3a21aH1/1171 U HUHBIX MaTCpUaioB JId
OLCHKHU PE3YJIbTATOB OCBOCHHA JUCHUIIJIMHBI, @ TAKXKC OIIMCAaHHC nokazarejieii u KPUTCPUCB
OLICHUBAaHUA KOMHGTGHHHﬁ IMPUBCJICH B (1)OHI[€ OICHOYHBIX CPCACTB MO0 JUCHHUILIIUHE.

9. MeToanyeckue yKazaHHs /15l 00y4al0IMXCS NPH OCBOEHUH JMCIHUILTHHBI

Jlns oGecnieyeHns CUCTEMAaTUYECKOW U PEryJIIpHOM pabOTHI 10 U3YYEHUIO TUCIUILIMHBI U
YCIEIIHOTO0 TMPOXOKJIEHUS MPOMEXKYTOUYHBIX U HMTOTOBBIX KOHTPOJBHBIX MEPONPUITHIA
oOyJarolnemMycsi peKOMEHAYETCsSl PErysIIipHO H3ydaTh KaXAYI0 TeMy IJUCHMILIMHBL, aKTUBHO
y4acTBYSl B ayJUTOPHBIX 3aHSTHUSIX U B XOJ€ pealu3allii Pa3IU4HbIX (OPM CaMOCTOSATEIbHON
WHAUBUAYAIbHON paOOTHI.

[Ipu mnpoBedeHHMM Y4YEOHBIX 3aHATHM MO JUCHUIUIMHE UCIONB3YIOTCA CIEIyIolHe
o0Opa3oBaTeNbHbIe TEXHOJIOTMHU (B TOM YHCIIE MHTEPAKTUBHBIE):

Jlekuus-susyaausanus — ¢opma MpOBEACHUS JIEKIIMOHHOTO 3aHATHSA, B X0Jle KOTOPOM
aKTUBU3AIMs Mpolecca OOY4YEeHHUs IPOUCXOAUT 32 CYET HAISIHOCTH W MPOOIEeMHOCTH
U3JIOKEHUSI H3Yy4aeMOro MaTepuaja, Korja IepeA  ayOUTOPHEM CTaBsATCS  Pa3IMyHbIE
npoOJIeMHbIE 3aJjaud, BOIPOCHI, PACKPBIBAIOTCS IMPOTUBOPEUUS, MOOYKIAIOUINE COBMECTHO
UCKaTh TOAXOABl K MX peueHuto. B jexuuu-Busyanuszanuu mepenada HHGOpMauu
COTMPOBOXKAAETCSA IMpe3eHTaluell (IeMOHCcTpalyel y4eOHBIX MaTepuasoB, MPeICTaBIECHHBIX B
pa3IMyYHbIX 3HAKOBBIX CHCTEMaxX, B TOM 4YHCII€ WUIOCTPATUBHBIX, Irpa@HUuecKux, ayauo- u
BUJIEOMATEPHAIIOB).



Jlekuus-quanor — mnpeanosaraeT Imepenady y4eOHOro COJAEp)KaHHUsS Uepe3 CEepHIo
BOIIPOCOB, HA KOTOPBIE 00YYAIOIIUIACS TOKEH OTBEYATh HETIOCPEICTBEHHO B XO/I€ JICKLIUH.

Jlekuusi ¢ pa30opoM KOHKpeTHBIX cuTyaumii. Vcrmonp3ys nanHyio Qopmy Jekuuu,
IpernoiaBaTesb Uil 00CYyKIeHHUs GOPMYIHUPYET KOHKPETHYIO CUTYyaluto. M3okeHne cCuTyanun
JOJDKHO OBITh OYEHb KPAaTKUM, HO COJAEPXKaTh JOCTAaTOYHYI0 HMH(OPMAIMIO JUIS OLEHKU
XapakTepHOro sABICHUS U 00cyxjaeHus. OOCyXJIeHHe CUTyaluil, Kak MpaBUIIO, HMPOUCXOIUT
KOJIJIEKTMBHO, 3aJaya IpernojaBaresis NpU 3TOM - HAIpPaBUTh JUCKYCCUIO B HYKHOE pYCIO.
BaxHo, uToOBl 0OCYXXAE€HHE CUTyallUd 3aKOHYMJIOCh AHAJIU30M U HEOOXOAUMBIM BBIBOJIOM,
KOTOPbIM JaeT uiau oOydaroluiica, WM IpernojaBaTelb (B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBHI).

IIpo0aemublii cemuHap. OCOOEHHOCTBIO TAKOTO CEMUHApA SIBJIAETCSA HAIMUUE TUCKYCCUH.
3a0iaroBpeMeHHO, IpenojaBaTeieM CTaBUTCSA Hepea oOydarommMucs MpoOieMHasi CHTyauus,
TeMa. OOyvaroumecs: caMOCTOATENbHO OCYIIECTBISAIOT MOJATOTOBKY K CEMHMHApY, BEAYT IOUCK
uHpopmanuu.

CemuHap-aucnyT. 3/1€Cb HHUIMATUBA 00YYaIOLIUXCs HE OrPaHUYEHAa KOHKPETHOH Y3KOH
npo6aemMoit UM npoOiIeMHON cUTyalueH, a, HA0O0pOT mpearaercs o0CyAuTh MO0 Impolece,
a0 yClOBUS € YYeTOM KOMIUIEKCHBIX MNO3MLMHA. B mpomecce aucrnyTa €ro ydaCcTHHKH
BBICKA3bIBAIOT PAa3JIMuYHbIE CYXJIEHHUS, TOUKH 3PEHHUS, OLEHKM Ha TE€ WJIM HHbIE COOBITHS,
po0OJIEMBI.

Pemienne cHUTyallMOHHBIX M KOHTEKCTHBIX 3ajad. 3ajaya — ILenb, 3aJaHHas B
KOHKPETHBIX YCIOBHSX U TpeOyromas 3¢ dekTuBHOrO criocoda ee qoCcTHKEeHUs. YyeOHbIe 3a1auu
MOYKHO KJIaCCU(HUUIMPOBATh IO PAa3HbIM OCHOBAHUSAM. B YacTHOCTM, B COOTBETCTBUHM C
XapakTepoOM aHAIM3UPYEMOM CHUTYyallMM MOXHO BBIJCIUTH CIEAYIOIIME 3aaud: BBITOJIHAIOLINE
(GYHKLIUU OBJAaJCHUSI METOAOJOTHEH M TEOPETUYECKUMHU 3HAHUSAMU; BBINOJIHSIOMUE (DYHKIHIO
dopmupoBaHus NPO(ECCHOHAIBHBIX KOMIIETEHIMH; BBINOJHAIOIINE (QYHKIMM OBJIaJECHUS
TPYAOBBIMU JIEHCTBUSIMU, HOPMaMH U IIpaBUIaMU IPOPECCHOHATIBHOM e TeIbHOCTH.

Meron pelieHuss CUTYallMOHHBIX 3a/Jad COCTOMUT B TOM, 4YTO oOOydarouiuecs,
O3HAKOMUBUINCh C ONUCAaHUEM MpPOOJEMBbl, CAMOCTOSTEIbHO AaHAJU3UPYIOT CHUTYAIHIO,
JUArHOCTUPYIOT MpoOJeMy U MPEACTABIAIOT CBOM WU U PEUIEHHs] B JUCKYCCHM C APYTUMHU
oOydaeMbIMH. B 3aBHCHMOCTH OT XapakTepa OCBEILEHUs MaTepHala UCIOJIb3YIOTCS CUTYyalluu-
WITIOCTPAIMH, CUTYallUU-OLEHKH U CUTYallUU-yTIPasKHEHHS.

Curyanusa-wiLIiocTpanus 3akiovaeT B ce0e mpuMep U3 NpoQecCHOoHaNbHON MPAaKTUKU
(KaK MO3UTUBHBIN, TAaK M HETATUBHBIN) U CIIEIyeT NMPeI0KUTh CIIOCO0 ee PEeLIeHHUs.

Curyanms-ouneHKa MpeJcTaBiseT coOOl ONMMCAHHWE CUTYallMM U BO3MOXKHOE peIlleHHE B
TOTOBOM BHJIE: TPEOYETCs TOIBKO OIICHUTH, HACKOJIIBKO OHO MPaBOMEPHO U 3P EKTHUBHO.

Curyauusi-ynpaskHeHue COCTOUT B TOM, YTO KOHKPETHBIM 3MM30] MpodhecCuOoHATbHON
JeSITEIbHOCTH TOATOTOBJIEH TaK, YTOOBI €ro pelleHHne TpeOOBaJo KAKUX-TMOO CTaHIapTHBIX
NeiCcTBUI, HampuMmep, 3amnoiHeHus ¢GopM, MOJITOTOBKH JIOKYMEHTOB, HCIOJb30BaHUs
HOPMAaTUBHBIX JOKYMEHTOB U T.J.

CuTyallMOHHBIM aHaJIM3 BKJIIOYAET METOJ| aHajln3a KOHKPETHBIX CUTYyalluH, KEeHC-METO[,
METOJ] «MHLUUICHTAY).

«Mo3sroBasi aTaka» — akTHUBHas ¢opma 00ydeHus, ObICTPHIA U 3((HEKTUBHBIA CIIOCOO
BbIPAOOTKH IyTeH MPeoJ0JIeHUsI TPYIHOCTEH U pa3pelieH s MPOTUBOPEUUH.

JlaHHBIIT METON ompenesieTcss Kak Croco0 MOOWIM3AIMU 3HAHWUM, OTMBITAa U TBOPYECKHUX
crocobHocTeil oOyuaronuxcs. bbicTpoe M akTHBHOE 00CyXJeHHE MpoOJieM U CIOCOOOB HX
pelleHusl TaeT omnpeieseHHbld cuHeprerndyeckuil a¢dexr. Ero cyrb B ToM, 4TO ydyacTHUKaM



paboThI MpeaIaraeTcs BbICKA3bIBaTh KaK MOXKHO OOJIbIIIE BAPHAHTOB PELICHUs TPOOJIEMBI, B TOM
qrclie M cambix (aHTacTHueckux. [IpemomaBarens cooOmaeT 0O0ydarOUUMCsl CyTh pelraeMoit
npooOsiembl. [Ipobnema momkHa OBITH O0O3HAUEHA YETKO W TOHATHO. BakHO, 4TOOBI IMpu
NPOBEICHUN «MO3TOBOW aTakW» B TPYIIE CO3/aBajach HENPHHYXKICHHas atmochepa. Uem
Oonpire uaei, Tem maydmie. Clenyer CTPEMHUTHCS, YTOOBI MPEIIOKEHUS MOCTYMAIH OBICTPO.
[IpenonaBarens, BEAyIIM «MO3rOBYIO aTaKky» HE UMEET IpaBa KOMMEHTHUPOBATh UJIM OLIEHUBATh
BBICKA3bIBAaHUSI YYAaCTHHUKOB, HO B TO € BpPEMs OH MOXXET IIPEepbIBaTh BBICTYIUIEHUE WU
YTOUHSATh CYTh BbICKa3bIBaHUs. Bce BbICKa3aHHbIE U/ JJOJDKHBI OBITh 3allMCaHbl HA JOCKE.

MeTox NpoeKkTOB - IpeAnoyiaraeT peleHue MpolseMbl, KOTopas HIpegycMaTpuBacT
MCIIOJIb30BaHUE PAa3HOOOpA3HbIX METOJOB M CpPEACTB OOY4YEHMs, a TaK)K€ HHTETPUPOBAHUE
3HAaHMW M yMEHUH W3 pa3InyHblXx oOjacted 3HaHWA. JlaHHBIMI METOAOTHOCUTCA K
MCCJIEIOBATEIbCKUM, KOT1a OOYUYaIOLIUICS MPOXOAUT BCE ATAIbl MO3HAHMS: OT BO3SHUKHOBEHUS
npoOJeMHOI CHTyalluu M €€ MEePBOHAYAIBHOTO aHAIM3a K MOUCKY MyTEeH pemeHHs MPOoOJIEMBI.
OH mno3BosiseT (GOpPMUPOBATH CIIOCOOHOCTH, MO3BOJISAONME 3(P(EKTUBHO ACHCTBOBATH B
peanbHOM Mpo(ecCHOHAIBHOW WM JKM3HEHHOM CHTyallud, YTO I03BOJISIET OOydaroluMcs
a/IalITUPOBAThCS K U3MEHSIOIIUMCS YCIOBUSAM, THOKO PearupoBaTh Ha BbI30BbI, BO3HUKAIOIIUE B
XoJle peasbHOM mnpodeccruoHanbHOM mnpakTHKH. [IpoekTHas pabota sBuserca (popmoii
NEeSITEIbHOCTH, B KOTOPOH BO3MOXHO (POpMUPOBAHHE CIIOCOOHOCTH K OCYIIECTBICHHUIO
OTBETCTBEHHOI'0 BbIOOpa. OCHOBHBIE THIIBI IPOEKTOB, KOTOpPHIE MOXHO HCIIOJIb30BaTh B
nporecce OOYYECHHs: HCCIENOBATEIbCKUI TPOEKT — CTPYKTypa mnpuOmmkeHa K Qopmaty
HAayyHOTO HCCJEeNOBaHUs (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMBI, OIPEAEICHUE Hay4YHOUI
npobieMbl, IpeaMeTa U OObeKTa HCCIeAOBaHUS, Lieledl U 3agad, MEeTOJ0B, HCTOYHHMKOB,
BBIJIBUKEHUE TUIOTE3bl, 0000IIEHNE pPE3y/IbTaTOB, BBIBO/ABI, 0003HaU€HHE HOBBIX IPOOIEM);
TBOPYECKUHA HPOEKT, KaK MPaBUJIO, HE MMEET JIeTaJbHO MPOpabOTaHHOH CTPYKTYphl; yueOHO-
[IO3HABATENIbHAS JEATENbHOCTh 00YUaIOIIMUXCsl OCYIIECTBISIETCS B PAMKAaX PaMOYHOIO 3aJjaHMs,
HNOJYUHSAACH JIOTUKE U MHTEPECaM YYaCTHUKOB MPOEKTa, )KaHPYy KOHEYHOro pe3ysbTaTa (rasera,
buiIbM, pa3HUK U T.I1.); THPOPMALIMOHHBIN MPOEKT — y4eOHO-1103HaBaTENbHAsl 1€ATEIbHOCTh C
ApKO BBIPAXCHHOW 3BPUCTHYECKON HANpPABIEHHOCTHIO (MOUCK, OTOOp M cucTeMaTH3alus
MH(pOpMaILlU O KAKOM-TO 0OBEKTE, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa ¢ 3TOW MH(popMalueH,
ee aHanu3 U 00001IeHNEe TSl TPe3eHTaluu 0oJiee UPOKON ayIUTOPUN).

CaMocrosiTeibHasi padoTa oOyyarolIMXCsl MPEAINOoJIaraeT CaMOCTOSATENIbHOE HM3y4YEeHHe
OTJENBHBIX TE€M, JOIMOJHUTEIbHYIO MOJrOTOBKY OOYYAIOIIMXCS K KaKJOMY MPaKTHUYECKOMY
3aHSTHIO.

[Ipy wu3yueHuM cojJep>KaHUsl TUCHUIUIMHBI OpraHM3alUs CaMOCTOSITENIbHOW pPaboTHI
o0yyaroImuxcst JOHKHA MPEICTaBIATh €IMHCTBO TPEX B3aMMOCBSI3aHHbBIX (OpM:

1) BHeayiuTOpHAasi caMOCTOATENbHAs paboTa;

2) ayauTopHas ~ caMoOcCTOsTeNlbHas  pa0oTa, KOTOopas  OCYILECTBISETCS  IOJ
HETNIOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATES;

3) TBOpuecKasi, B TOM YKCIIe HayYHO-HCClIe0BaTeNbcKas padora.

B nponecce u3yueHus OTUCHUILUIMHBI OOYYaIOUIUMUCS MpeaaraloTcs CIEAYIOIUE BUJIbI
CaMOCTOSITENIbHOM pabOTHI:

MOJIFOTOBKA K MPAKTUYECKUM 3aHATHSAM. DTOT BUJ CaMOCTOSTEIbHON pabOThl COCTOUT U3
HECKOJIbKMX JTamoB: 1) MOBTOpeHHWE W3Y4YEHHOro Marepuana. /s 3TOro HCHosb3yroTcs
KOHCIIEKThl JIEKIMM, pPEKOMEHJOBAaHHAs OCHOBHAs U JONOJHUTENbHAs JUTeparypa; 2)
yriay6nenue 3HaHui mo Teme. HeoOxonumo umerommuiicss marepual B JIEKUUAX, Y4eOHBIX
nocobusx aud@epeHuupoBaTh B COOTBETCTBUM C IMYHKTaMH IJIaHa MPAKTHUYECKOrO 3aHSATHS.
OTaenbHO BBINMHMCATh HESACHBIE BOIMPOCHI, TEpMUHBL. Jlyunie 3To aenaTh Ha MOJAX KOHCIEKTa



JEeKIMM WM y4eOHOro mocoOusi. YTOUHEHHE HAJ0 OCYLIECTBUTh IPU MOMOUIM CIPAaBOYHOU
JIUTEpaTypsl (CIOBapH, SHLUUKIONEANYECKUE W3aHUA U T.A.); 3) COCTABIEHUE Pa3BEPHYTOIO
IUTaHA BBICTYIUICHUS, WJIHM MTPOBEACHUS PACUETOB, PELICHN 3a/1a4, YIPAKHEHUH H T.JI.

pabota ¢ MH()OPMAITMOHHBIMU KOMITBIOTEPHBIMU TEXHOJOTHSIMHU MPEIOIaraeT pa3padoTKy
npernojiaBaTeseM 3aJaHuil ¢ ucnonb3oBaHueM MurepHer-texHonoruid. [logoOHble 3amanus 1is
CaMOCTOSITeNIbHON pabOThI MOTYT OBITH HampaBiIeHbI HA: 1) mouck u 00paboTky nHpopmanuu; 2)
HA OpraHM3aIMI0 B3aUMOJCWCTBHS B CETH; 3) 3aJaHHUS IO CO3MaHUI0 web-cTpaHull; 4)
BBITNIOJIHEHUE [TPOEKTOB; 5) CO3aHUE MOJIEIIEH.

3aJaHis Ha TIOUCK M 00paboTKy MH(pOpMaIMM MOTYT BKIIOYATh: HamMHMcaHue pedepara-
0030pa; peLeH3uI0 Ha CalT MO TeMe; aHaJu3 JIMTepaTypbl U MCTOYHHUKOB B CETH Ha JAHHYIO
TEMy, UX OICHMBAaHWE; HANMCAaHUE CBOEr0 BapHaHTa IUIaHA JIEKIMHU; MOJITOTOBKY JOKIAJaa;
cocTaBiieHHe  OubOamorpauyeckoro CHMCKa; O3HAKOMIIEHHME C  Npo(hecCHOHAIbHBIMU
KOH(epeHIUAMHU, aHAIU3 00CYKIECHUS aKTyalbHbIX IIPOOJIEM.

Hanucanue pedepatoB u noknanos. Pedepar - 3TO KpaTkoe H3JI0KEHHE COJEpKaHMS
HAYYHbIX TPYOB WJIH JIMTEPATYPHBIX UCTOYHUKOB 10 ompeieneHHoi Teme. Jlokna - myOoaudHoe
cooOlIeHue, NpecTaBIsoLee cO00H pa3BepHYTOE U3IIOKEHHUE ONPEICIIEHHON TEMBI.

Pedepar u noknan AOKHBI BKJIIOYATh BBEJIEHHUE, INIABHYIO 4acThb M 3akiodeHue. Bo
BBEJICHUU KpPAaTKO M3JIaraeTcsi 3Ha4eHHE paccMaTpUBAaEMOI0 BOIPOCA B HAYYHOM U y4eOHOM
IUIaHe, IPUMEHUTENIBHO K TEME 3aHATHUS. 3aTeM U3JIaraloTcsi OCHOBHBIE MOJ0XKEHUS TPOOIEMBbI U
JIeNaloTCsl  3aKII0YeHUEe M BbIBOJABL. B  KoHIe paboThl Jaercs NOJAPOOHBIM IepedyeHb
JUTEPATYPHBIX

UCTOYHUKOB, KOTOPBIMU IIOJIb30BAJICS OOydYaroluiicss NMpH HamucaHuu pedepara win
JIOKJIa/1a.

pabota ¢ muteparypoil. OBnajgeHne METOANYECKUMU IpUeMaMy PabOThI C JUTEPATypOu
OJTHA U3 BAKHEHIIHX 33124 00y4aroIerocs.

Pabota c nutepaTypoil BKJIIOYAET CASAYIOIIUE STaIIbI:

1. IlpeaBaputenbHOE 3HAKOMCTBO C COACPIKAHUEM.

2. YrmyOneHHOe W3Y4YEeHHE TEKCTa C MpEcleOBAaHHEM CIEAYIOIUX IEeJIel: YCBOUTh
OCHOBHBIE TIOJIOXKEHUS; YCBOUTHh (PAKTHUECKUI MaTepha; JIOTHYeCKoe O0OOCHOBaHWE TIaBHOM
MBICJTH ¥ BBIBOJIOB.

3. CocraBieHue IjaHa MPOYUTAHHOTO TEKCTa. DTO HEOOXOJUMO TOrJa, Korjga pabora He
KOHCIIEKTUPYETCS, HO OTIENbHBIC TIOJOKEHUS MOTYT TIPUTOAWTHCS Ha 3aHATUAX, TIPU
BBITTOJIHEHUH KYPCOBBIX, BBINYCKHBIX KBaJHM(PHUKALMOHHBIX paldoT, JUIsl Yy4acTUs B HAyYHBIX
UCCIIEIOBaHMSX.

4. CocTaBieHHE TE3HCOB.

3aJaHisl Ha OpraHM3alldi0 B3aWMOJICHCTBMS B CETU IPEAINOJNIAralT: OOCYXKIeHHEe
COCTOSIBILIETOCS MJTU TPEACTOSIILIETO COOBITHS, JIEKIIUH; paboTa B CIIMCKAX PAaCCBUIKH; OOIEHUE B
CHUHXPOHHOM TeneKoH(pepeHuH (4aTe) co ClenuaIncTaMyi WK 00ydYaromUMUCS APYTUX TPy
WINA BY30B, U3YYAIOLIUX JaHHYIO TeMy; 0OCY)XJIEHHE BO3HHMKAIOIIUX MpPoOJeM B OTCPOUEHHOMH
TeJIEKOH(pEPEeHIIMN; KOHCYJIbTAllUM C TMpernojaBaTeleM M JIpyTMMH OOy4YarolUMHCS 4Yepe3
OTCPOYEHHYIO TeNeKOH(PEPEHIINIO; KOHCYJIbTAIlMM CO CIEHUATUCTAMU Yepe3 HIIEKTPOHHYIO
HOYTY.

10. YuyeOHo-MeTOOMYecKOe o0ecrmedyeHHe JIsi  CAMOCTOSITEIbHON  padoThI
00y4aroIMXCcH M0 JUCUMUIITIMHE

KosauyectBo uyacos/ Cemectpbl

Bua camocrosiTeibHOI padoThI
3a4YeTHBIX eIHMHUIL 1 2

MOATOTOBKA K MPAKTHUYCCKUM 3aHATHAM. 10 3 7




pabota ¢ nuHpOpMaITMOHHBIMU
KOMITbIOTEPHBIMU TEXHOJIOTUSIMU 10 3 7
3a/IaHMs Ha TIOUCK ¥ 00paboTKy
nHpopManun 11 4 7
HanucaHue pedepaToB U JI0KIa10B 11 4 7
paboTa ¢ TUTepaTypoOi. 11 4 7
Bcero: 53 18 35
11. OcHOBHasi W JIONMOJIHUTEJIbHAS JIUTEpPaTypa, HeoOXoAMMAasi I OCBOEHUS
AUCHUTLIMHBI:
a) OCHOBHas JIuTeparypa
1. Actponomus [DnekTpoHHbIH pecypce] : yueb. mocodbue mist CITO / mox pen. A.B.
Konomuena, A.A. Cadonosa. - M. : FOpaiit, 2018.
2. BacwibeB, AnpbepT AdanacbeBud.
®dusnka [ DnekTpoHHBIH pecypc] : yueb. mocobue s CI1O / A.A. Bacunnbes, B.E.
®enopos, JI.JI. Xpamos. - M. : FOpaiit, 2018.
3. Ortronkuit, I'ennaguii [1aBnoBuy.
EctectBo3nanue [ DnekTpoHHBIN pecype] : yued. u npaktukym s CI1O / T.I1.
Otronkuii ; nox pen. I'.H. Ky3pmenko. - M. : FOpaiir, 2018
4. Caenko, O.E.
EctectBo3nanue [InexTpoHHbIN pecype] : yued. mocobue mis CIIO / O.E. Caenxo,
T.II. Tpymuna, O.B. ApytionsH . - M. : Knopyc, 2015.
5. Cypuxos, Buktop Bacunbesuu.
EctectBo3nanue: pusuka [DnekTpoHHbIN pecypce] : yuae6. mocobue maus CITIO / B.B.
Cypukos. - M. : IOpaiit, 2018.
6. S3e, Cepreit ApkTypoBHY.

Actponomusi. ConHeuHasi cucteMa [ JIeKTpoHHBIH pecypc] : yueb. mocodue mns CI1O /
C.A. f3eB . - M. : IOpaiit, 2018.
0) JONOJIHUTENbHAS IUTepaTypa
1. Aiizennon, Anekcanap EdbumoBuy.
dusnka [DnekTpoHHbIH pecypc] : yued. u npaktukyM st CIIO / A.E. Aii3eH1oH. -
M. : FOpaiir, 2018.

2. Kpasuenko, Hukomaii FOpbeBuy.
®uszunka [DnexkTpoHHBIH pecypc] : yuebd. u npaktukym uist CI1O / H.}O. KpaBuenko. -
M. : FOpaiir, 2018.

3. Tpodumosa, Taucust UBanoBHa.
PykoBoacTBO K pemieHuto 3aia4 no Ggusnke [ INeKTpOHHBIN pecypc| : yued. mocobue
g CIIO / T.W. Tpodumosa. - M. : FOpaiir, 2019.

4. CwmupnHoBa, Mapuna CepreeBHa.
EctectBo3Hanue [DnekTpoHHBIN pecypce] : yueO. u npaktuxkym ans CIIO / M.C.
CwmupnoBa, M.B. Hexmronora, T.M. CmuproBsa. - M. : FOpaiit, 2018.

5. 3amapaes, BukTop AnekceeBuu.
Amnatomus [DneKTpoHHbIH pecypc] : yueb. mocodue mis CITO / B.A. 3amapaes. - M.
: FOpaiit, 2018.




6. doncoa, Haranus AnekcanapoBHa.
AHaTOMUS LIEHTPAIbHON HEPBHOM cUCTEMBI [ DJIEKTPOHHBINA pecypc] : yued. ams
CIIO / H.A. ®oncosa, B.A. Iyosiaun, U.1YO. Ceprees. - M. :FOpaiir, 2018.

12.1lepeyenr pecypcoB HH(OPMALMOHHO-TEJEKOMMYHMKAIMOHHOI ceTn MWMHTepHer,
He00XO0AMMBIX /151 OCBOCHHS TUCHHUIINHBI

https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library

www.mgpu.ru

www. alhimikov. net (OOpa3oBaTebHBINA CAUT AJIS IKOJIBHUKOB)

. www. biology. asvu. ru (Bcs Ouosorus.CoBpemeHHass OWOJIOTHS, CTaThbH, HOBOCTH,
OnbIMoTEKA)

7. www. chem. msu. su (QnexkTpoHHas OMOINOTEKA IO XUMHUH )

8.  www. chemistry-chemists. com/ index. html (ssiexTpoHHBIKYpHAT «XUMUKAUXUMHUS)

9. www. class-fizika. nard. ru («Knacc!Hast Jocka miis 10003HaTEIBHBIX )

10. www. hemi. wallst. ru («Xumus. OOpa30BaTEIbHBIA CAUT JJIS INKOJIBHUKOB))

11. www. hij. ru (xypHan «XuUMHS 1 KUZHBY)

12. www. hvsh. ru (;kypHan «XuMHS B IIKOJIE))

13. www. interneturok. ru («Bumeoypoku mo npeameTaM HIKOJIBHON MPOTrpaMMbI»)

14. www. physiks. nad/ ru («®u3uka B aHUMAIHIX»)

15. www. pvg. mk. ru (onumnuana «Ilokopu BopoOseBbI rOphI»)

16. www. window. edu. ru/ window (ExnmHoe okHO mocTyma K 0Opa3oBaTelbHBIM pecypcam
HNHTepHeTa o OMOIOTHH)

ou k-

13.lepevyens WHPOPMANMOHHBIX TEXHOJOIHH, HCIOJb3YeMbIX MPH OCYILIECTBJICHUH
o0pa3oBaTeIbHOTO TMpolecca Mo JAUCUHUIVINHE, BKJKYas ImepedyeHb MNPOrPaMMHOIO
obecnieyeHusi U HHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMBI

MH(pOPMalLMOHHbIE TEXHOJIOTHH 00paboTku rpaduuecKoit uH(pOpMaINH;
UH(POPMALIMOHHbIE TEXHOJOTUM TIepelauyd JaHHBIX M paclpoCTpaHeHHs HHGPOpMaLUY;
UH(POPMALIMOHHBIE TEXHOJIOTUU XPAHEHUS JAHHBIX; THPOPMALMOHHBIE TEXHOJOTUH HAKOIUIEHUS
naHHbIX. CeTeBble (JIOKaJbHBIE, TEPPUTOpPHATIbHBIE, HPOBOJAHBIE, OECHPOBOJIHBIE U JIp.)
UHPOPMALIMOHHbIE  TEXHOJOTWH, HWH(QOPMALMOHHBIE TEXHOJIOTMU TPYIIOBOH  paboOTHI,
TUIEPTEKCTOBbIE  MH(OPMAIIMOHHBIE TEXHOJIOTUH, MYJIbTHUMEIMIHbIE WH(POPMALUOHHBIE
TEXHOJIOTHH, OTiepallnoHHbIe cucTeMbl cemeiicTBa Windows, Office, 6paysepst (FireFox);

0a3bl TaHHBIX, MH(MOPMAITMOHHO-CIIPABOYHBIE M MOMCKOBBIE CHCTEMBI: JOCTYN K 0azam
PI'b, THBY, ERIC (www.rsl.ru, www.gnpbu.ru), MwunHucTepcTBa 00pa3oBaHHsI W HAYKH
Poccuiickoit ~ ®enepanmu  (Www.informica.ru), Hay4Has ~ 3JeKTpoHHas  OMOIMOTEKa
http://elibrary.ru/.

14. MaTepuanbHoO-TeXHHYECKOe o0ecniedeHHe 0011e00pa30BaTeIbHOM JUCHMIIIUHBI:
OcBoenne mnporpammbl oOrmieoOpa3oBarenbHoit  aucuumiuHsl  bJ[.6  EctecTBo3HaHue
npeanonaraeT Hajauuue ydeOHoro kaOuHera «EcTecTBO3HaHHME», B KOTOPOM HMEETCS
BO3MOXHOCTh 00€CIeunTh CBOOOAHBIN JocTyn B MHTEepHET BO Bpemsi yueOHOro 3aHATHA U B
nepuoj; BHEY4eOHOM JesTeNbHOCTH oOydaromuxcsi. B coctaB kabunera «EcTtecTBO3HaHHE»
BXOJAT Jlaboparopuu ¢ jabopaHTckod kKomHaroil. [lomemenue kabunera «EcTecTBO3HaHME)
JOJIDKHBI YAOBJICTBOPATH Tpe60BaHI/I5[M CaHHTapHO-BHI/I}IGMI/IOHOFI/ILIGCKI/IX IMpaBHJI u


https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library
http://www.mgpu.ru/
http://www.fipi.ru/
http://www.rsl.ru/
http://www.gnpbu.ru/
http://www.informica.ru/
http://elibrary.ru/

HopmaTuBoB (CanlluH 2.4.2 N2 178-02) u ObITh OCHALICHBI TUIOBBIM OOOpYIOBaHHEM,
yKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHCIE CIEIHATN3UPOBAHHON yueOHOI Mebemnbio
U cpelcTBaMM O0yUYEHMs], JOCTATOUYHBIMU JUIsl BBIIOJIHEHUS] TPEOOBAHUMN K YPOBHIO MOATOTOBKU
oOyuaromuxcs. B kaOuHere A0MKHO OBITH MyJNIbTHUMEAMNHHOE OOOPYAOBAaHHE, MOCPEICTBOM
KOTOPOIO YYacCTHUKM 00pa3oBaTeIbHOIO IIpollecca MOTYT IPOCMaTpUBaTh BU3YaJIbHYIO
UH(popMaLUIo 1o (PU3MKE, CO3[aBaTh NIPE3EHTALMU, BUIEOMAaTEpUaIIbI U T. II.

B cocraB yueOHO-METOIMYECKOTO W  MaTepUAIbHO-TEXHUYECKOTO  OOecreueHHs
nporpaMmsl oomieoopa3oBarenbHoi nuctuminabl bJ[.6 EcrecTBo3HaHNE BXOAAT:

*  MHOTO(YHKIMOHAJIBHBIN KOMIUIEKC PENoJaBaTes;

*  HarIAJHBIE TOCOOMS (KOMIUIEKTHI YU4eOHBIX TaOJMII, TUIAKaTOB, MOPTPETHl BHIIAOIIUXCS
y4Y€HBIX B 00J1aCTH €CTECTBO3HAHUSA U T. I1.);

*  MH(OPMAMOHHO-KOMMYHHUKAIIMOHHbBIE CPEJICTBA;

*  3KpaHHO-3BYKOBBIE [TOCOOUS;

*  KOMIUIEKT 3JIEKTPOCHA0XKEeHUs KaOMHETOB;

* TEXHHYECKHE CPeICTBa OOyUYCHHS;

*  JIEMOHCTpaIMOHHOE 000pya0BaHue (00IIero Ha3HAUYEHUS U TeMaTHYeCKue HabOpHI);

» JjabopatopHoe 00OpyJoBaHHE (0OOMIEr0 HAa3HAYCHUS W TeMAaTHYECKHUE HAOOpPHI, B TOM
Yypciae IS [OCTaHOBKH JEMOHCTPAIMOHHOTO U YYEHHYECKOTO JKCIEPUMEHTa,
PEaKTHUBBI);

* CTaTMYeCKUe, TUHAMHUYECKHE, JAEMOHCTPALMOHHBIE M pPa3JaTOYHbIE MOJEIH, BKIOYas
HaTypajibHble OOBEKTHI;

* BcIoMorareibHOe 000py/10BaHUE;

* KOMIUIEKT TeXHHYECKOH NOKYMEHTAllMi, B TOM YHCJIE NaclopTa Ha CpeAcTBa O0yUYeHHUs,
WHCTPYKIIMH TI0 MX MCIIOJIb30BaHUIO M TEXHUKE 0€30I1aCHOCTH;

*  OuOIMOTEYHBIN (OHT;

*  MeOens I OpraHu3aIy pabovyero Mecra yuuTels U padounx MecT 00yJaronuxcs;

*  CEKIMOHHBIE MIKa(BI IS pa3MEIICHUS U XpaHSHHS CPEACTB 00 yUeHHS,;

*  JIOCKa;

* IEepPCOHAJIbHBINA KOMIIBIOTED, IPUHTED, TEIEBU30D;

*  aKBapUyMBI;

* TEeXHMYECKHE CpeAcTBa OO0ydeHHus, HAOOpbl JEMOHCTPALIMOHHOTO OOOpYyIOBaHUSA H
yueOHO-HaTJIAJHBIX TOCOOUH, 00eCieunBaoIIe TEMATUYECKUE WIITIOCTPALIUH.

B OubGnmoreunsii QoHA BXOAAT Y4YEOHUKH, Y4EOHO-METOJUYECKHE KOMIUIEKTHI,
obecrieunBaroIe OCBOeHHE obOmieoOpa3zoBarenbHolt auctuiuHael  BJ[.6  EctecTBo3Hanwme,
PEKOMEHIOBaHHBIE WM  JIOMYIIEHHBIE JUIA  HCIOJNB30BAaHUS B MPO(ECCHOHATBHBIX
00pa30BaTeNbHBIX OpPraHU3ALUAX, PEATU3YIOIIUX 00pa30BaTENbHYIO IPOrpaMMy CpEIHEro
oOmiero oopaszoBanus B npeaenax ocsoeHust OIT CITO Ha 6a3e 0CHOBHOIO 00111€ro 00pa3oBaHMsL.

bubnuoreunslii GoH MOXKET ObITh TOMOJIHEH (U3NYECKUMHU SHIMKIONEUSIMH, aTIacaMH,
CJIOBapsIMH, CIIPABOYHHUKAMHU O (U3MKE, XUMHUH, OMOJIOTHH, HAYYHOW M HAyYHO-TIOMYJISIPHOU
JUTEPATypOi €CTECTBEHHO-HAYIHOTO COJIEPKAHMSL.

B mpomecce ocBoeHuss mporpamMmbl - 00meoOpasoBaTeNbHOM  AUCHUIUTMHBL  BJI.6
EcrecTBO3HaHME oOydaromyecs IOJDKHBI HWMETh BO3MOXKHOCTh JOCTYNa K AJIEKTPOHHBIM
y4eOHBIM MaTepraaM M0 €CTECTBO3HAHUIO, BKIIOUas (PU3HUKY, XUMHIO, OMOJIOTHIO, HMEIOIIIMCS
B cBOOOMHOM JocTyre B cetd MHTepHEeT (RIIEKTPOHHBIM KHHUTaM, NpPAaKTUKyMaM, TecTaM,
matepuanam EI'D u np.).



