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1. HammenoBanue nucuuimuinabl: BJ1.7 EcrecTBo3Hanune

2. Heapb u 3a1a4m ocBOeHHUs 0011€00pa30BaTEJIbHOM TUCIUIIINHBI:

Heas: dhopmMupoBaHHe 3HaHUI O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa H
METOJIaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoJjiee BaKHBIMH UACSIMH U JOCTHKEHUSMU
€CTECTBO3HAHMS, OKa3aBIIMMHU OIPEACIISAIONICE BIUSHUE HA Pa3BUTHE TEXHUKU U TEXHOJOTHH;

3agaun:

- TOJIyuY€HUE OIbITa MPUMEHEHUS 3HaHUN B €CTECTBEHHOHAYUHOU cdepe st O0bsICHEHUS
ABJICHUI OKpYXXAIOIIEr0 MHpa, BOCHPUATHS HHGOPMAIIMM ECTECTBEHHO-HAYYHOTO H
npoeCCHOHATBPHO 3HAUYMMOTO COJCPXKAHUSA; DPA3BUTUE HMHTEIUICKTYAIbHBIX, TBOPYECKUX
CIIOCOOHOCTEN M KPUTUYECKOIO MBIIUIEHUS B XOJI€ IPOBEACHUS NPOCTEUIINX HCCIEN0BAaHUM,
aHayM3a SIBJICHUH, BOCIPUATHSA U HHTEPIIPETALIMH €CTECTBEHHO-HAYYHOH HH(OpMaIumy;

- BOCHHUTaHHE YOEXKJECHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHHOW MPHUPOABI H
WCIIOJIb30BAaHUS JIOCTMKEHUN €CTECTBEHHBIX HAYK JUJIl Pa3BUTHS LUBUJIU3ALMHM U IOBBILICHUS
KAaueCTBA KU3HMU;

- TpPUMEHEHHE €CTEeCTBEHHO-HAyUHBIX 3HaHUM B MPO(ECCHOHAIBHON IEesITENbHOCTH U
MOBCEHEBHOM JKM3HU Il OOecredeHus: Oe30MacHOCTH >KU3HEACATEIIbHOCTH; TPaMOTHOTO
MCIIOJIb30BAaHUsl COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3I0POBbS, OKPYKAIOILEH CPEIbl.

3. Mecro qucuuminnsl B ctpykrype OII CIIO:

Hucuunnuna BJ1.7 EctecTBo3HaHHE OTHOCUTCS K 00s3aTEIbHOM YacTH y4E€OHBIX IMKIIOB
00pa3oBaTeNnbHOI MpOrpaMmbl CpeHEro npohecCuoHaIFHOr0 00pa30BaHUs MO CIENUaTILHOCTU
44,02.05 KoppekuuoHHas Tearoruka B HaYaJbHOM OOpa3OBaHMHM, SIBISICTCS 00s3aTelbHON
JTUCIUILIMHON 00111e00pa30BaTeNbHOTO UKIIA, U3y4aeTCs B IEPBOM M BTOPOM CEMECTpax.

4. O0pa3oBaTesibHbIE Pe3yJbTAThI, HEO0X0AUMBbIE IJISI OCBOCHUS THUCHHMILINHBI

Jis  ocBoeHMs JUCHMIUIMHBI O0ydYarolIMiicsd JIOJDKEH HMETh 3HAaHWS M yMEHWus,
MOJTy9YEeHHBIEC TIPU OCBOCHUU 00Pa30BaTEIbHON MPOTrPaMMbI OCHOBHOT'O OOIIIEro 00pa30BaHMS:

1) mnoHMMaHMEe  B3aUMOCBSA3M M B3aMMO3aBHCHUMOCTH  €CTECTBEHHBIX  Hayk;
c(OpMUPOBAHHOCTh TOHMUMAaHMsI BIUSHUS €CTECTBEHHBIX HAyK Ha OKPYXKaOIIyl Ccpeay,
HSKOHOMUYECKYI0, TEXHOJIOTUYECKYIO, COLMAJIbHYI0O M JTHUYECKYI0 c(deprl esaTelnbHOCTH
4eJI0BEKa;

2) BiaJeHME HaBbIKAaMHM  y4eOHOH, IPOEKTHO-UCCIENA0BATEIbCKOW, TBOPYECKOM
JESTENIbHOCTH, MOTHBAIMH 00YJarOIIHUXCS K CAMOPa3BUTHIO;

3) chopMHUPOBAaHHOCTh YMEHUI aHATN3UPOBAThH, OIICHUBATh, IPOBEPATH HA TOCTOBEPHOCTH
1 000011aTh HAYYHYIO HH(OPMAITHIO;

4) chopMUpPOBaHHOCTH HAaBBIKOB 0€30MacHONM pabOThl BO BpeMsl IMPOEKTHO-
HCCJIEIOBATEIbCKOM U AKCIIEPUMEHTAIbHON JIEATEIbHOCTH, IPU UCIOJIb30BaHUU J1a00paTOPHOTO
000pyT0BaHUs.

5. TpeOoBaHus K pe3yJibTATAM OCBOCHHS JUCHUNINHBI:

OcBoenne coaepxanusi oOmieoOpazoBarenbHoi aucuumiudbl  bJ[.7 EcrecTBo3Hanue
o0ecreynBaeT JOCTHKEHHE CIEAYIOUIMX 00pa3oBaTeIbHBIX PE3YIbTaTOB, KOTOPbIE OTPAXKAIOT:

Oo0pa3zoBaTtenbHbIe pe3yabTaThl — JUYHOCTHBIE (OPJI):

OPJI 1 - poCCHUICKYIO TPaXXJIaHCKYH0 MIEHTUYHOCTb, IMATPUOTU3M, YBAXKEHUE K CBOEMY
HapoJdy, YyBCTBA OTBETCTBEHHOCTH Tepen PommHONM, TropaocTy 3a CBOM Kpail, cBor Poauny,
IPOILUIOE M HACTOAIEe MHOTOHAIMOHAIBLHOTO Hapoja Poccuu, yBaxeHHE TrocyaapCTBEHHBIX
CUMBOJIOB (rep0, ¢uiar, THMH);



OPJI 2 - rpakJaHCKYIO MO3UIIMI0 KaK aKTUBHOT'O M OTBETCTBEHHOT'O WJIEHA POCCHUHCKOTO
o0111ecTBa, OCO3HAIONIETO CBOM KOHCTUTYLIMOHHBIE TpaBa U 0053aHHOCTH, YBAXKAIOIIETO 3aKOH U
IPaBOMOPSIOK,  OOJIAAAIOMIETO  YYBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
NPUHUMAIOIIETO TPAJWIMOHHBIE HAIMOHAIBHBIE M OOIIEYETIOBEUECKUE T'yMaHUCTUYECKHE U
JEMOKPAaTU4YECKUE LIEHHOCTH;

OPJI 3 - rOTOBHOCTB K CIy>KeHUIO OTEUYECTBY, €ro 3aIlUTE;

OPJI 4 - copMUPOBAaHHOCTH MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKHM U OOILECTBEHHOM MPAaKTHKH, OCHOBAHHOTO Ha JHajiore KyiubTyp, a
TakKe pasnu4HbIX (opM  OOIIECTBEHHOIO CO3HAHHA, OCO3HAHHME CBOEr0 MecTa B
HOJIUKYJIBTYPHOM MUPE;

OPJI 5 - chopMUPOBAHHOCTH OCHOB CaMOPAa3BUTHS U CAMOBOCITUTAHUS B COOTBETCTBUU C
OOLIEYETIOBEUECKUMH LIEHHOCTSIMM W HJI€AlaMHM T'PaKJAHCKOTO OOIIEeCTBa; TOTOBHOCTb U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHO! J1€ATEIbHOCTH;

OPJI 6 - TosiepaHTHOE CO3HAHUE U NOBEJCHUE B IMOJIUKYJIBTYPHOM MHPE, TOTOBHOCTb U
CIIOCOOHOCTH BECTH JIMAJIOT C IPYTUMH JIFOJIbMHU, JOCTUTAaTh B HEM B3aMMOIMOHUMAHHUS, HAXOUTh
oO11ye ey U COTPYAHUYATH IS UX JOCTUKCHHUS,

OPJI 7 - HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMM, JIE€TbMHM MIIAJILIETO BO3paCTa,
B3pOCIBIMH B 00pa3oBaTeiIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-UCCIIEI0BATEIbCKOM,
IPOEKTHOM U IPYTUX BUAAX AESITEIbHOCTU;

OPJI 8 - HpaBCTBEHHOE CO3HAHME U MOBEJECHUE Ha OCHOBE YCBOEHHS OOIIEUYEIIOBEUECKUX
IICHHOCTEIA;

OPJI 9 - rOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHWE K HENMPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTIEUTHON MpodhecCHoHaNbHOM U 00IIECTBEHHON ASITETbHOCTH;

OPJI 10 - screTHueckoe OTHOIIEHHE K MHpPY, BKIIOYAs SCTETHKY OBbITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

OPJI 11 - npuHATHE U peaTu3alyio [EHHOCTEH 3T0pOBOT0 M O€30MacHOro 00pa3a KU3HH,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHHUH, 3aHATHIX CIIOPTUBHO-03/10POBUTEIBHON
JESTENIbHOCTbIO, HENpPHUITHE BPEIHBIX MPUBBIYEK: KYypeHHs, YIOTPEeOJIEHUs aJKoros,
HapKOTHKOB;

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

OPJI 13 - oco3HaHHBIM BBIOOp Oynymiedl mpodeccuu M BO3ZMOXKHOCTEH peann3anuu
COOCTBEHHBIX H3HEHHBIX IUIAHOB; OTHOIIEHHE K MNPOPECCHOHATBHON JESTENbHOCTH Kak
BO3MOXKHOCTH  y4yacTHsl B PEIIEHUWU  JIMYHBIX, OOIIECTBEHHBIX, TI'OCYAapCTBEHHBIX,
oOLIeHalMOHATBHBIX TPOOIEM;

OPJI 14 - cpopMUPOBAHHOCTH DKOJIOTHYECKOTO MBIIUICHUS, TMOHUMAHMS BIIMSHUS
COLIMAJIbHO-OKOHOMMUYECKUX TPOIECCOB HA COCTOSHUE INPUPOJHOW W COLMAIBHOM CpEnbl;
nproOpeTeHne OMbITa FKOJIOT0-HAPABICHHON JeATeNbHOCTH;

OPJI 15 - OTBETCTBEHHOE OTHOLIEHHE K CO3JaHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO
MPUHSTUS LEHHOCTEN CEMEUHOM KU3HU.

OO0pa3oBaTteibHbIe pe3yabTaThl — MeTanpeamMmernsie (OPM):

OPM 1 - yMeHHE CaMOCTOATENIBHO OMPENEATh ENN AEATEIBHOCTH U COCTaBIISITh TIJIaHbI
NEeSTENIbHOCTH;  CaMOCTOSITEIbHO ~ OCYLIECTBISATh, KOHTPOJIMPOBaTbH U  KOPPEKTUPOBATH



JEATEIIBHOCTD; MCIIONIB30BaTh BCE BO3ZMOXKHBIE PECYPCHI U1 JOCTHKEHHS ITOCTaBJICHHBIX LENen
U peasin3aliuy MJIaHOB JEATEbHOCTH; BHIOUPATh YCIICIIHbIE CTPATETHH B PA3IMYHBIX CUTYaIUsX;

OPM 2 - ymeHue NpoJyKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATh B MPOIECCE COBMECTHON
NEeSITeIbHOCTH, YYUTBHIBAaTh MO3MLIUU JPYTUX YYaCTHHKOB JIEATENBHOCTH, 3(deKTuBHO
pa3pemiaTh KOHQIUKTHL;

OPM 3 - BiajicHHe HaBbIKaMU MTO3HABATEIILHON, yUeOHO-MCCIICIOBATEIBLCKON U TPOCKTHOM
NEeSTEeIbHOCTH, HAaBBIKAMU  pas3pellieHus Mpo0sieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PELICHUs NMPAKTUYECKUX 3a7ad, IPUMEHEHUIO Pa3IM4HbIX
METOJI0B IT03HAHNUS;

OPM 4 - TrOTOBHOCTh M CIOCOOHOCTHP K CaMOCTOSITENIBHONH WH(MOPMAIMOHHO-
MIO3HABATEILHOW JESITEIbHOCTH, BJIAJICHUE HABBIKAMH IOJyYEHHS HEOO0XOAWMOW MH(pOpMaLUu
U3 CI0Bapeil pa3HbIX TUIIOB, YMEHUE OPHEHTUPOBATHCS B PA3IMUHBIX HCTOUHUKAX HH(OpMAIIHH,
KPUTUYECKH OLIEHUBATh M WHTEPHPETHUPOBATH HH(POpPMAIUIO, MOIYyYaeMYI0 U3 Pa3IHYHBIX
HCTOYHUKOB;

OPM 5 - ymMeHMe HCHOJIB30BAaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
texHosoruil (nanee — MKT) B perieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX 1 OPraHU3al[MOHHBIX
3ajjay ¢ CcOOJIOZeHHEeM TpeOOBaHMM SPrOHOMUKHM, TEXHUKM O€30MacCHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOW O€30MIaCHOCTH;

OPM 6 - ymeHue onpeAensTh Ha3HaueHHE M (YHKIUU Pa3IMYHBIX COIMAIBHBIX
UHCTHUTYTOB;

OPM 7 - yMeHHME CaMOCTOSITEIILHO OLICHMBATh M IPUHMMATh PELICHHUs, ONPEACISAIOIINE
CTPAaTEruio MOBEJEHUS, C yU€TOM IPAKAAHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

OPM 8 - BnaneHue sA3bIKOBBIMHU CPEACTBAMH - YMEHHE SICHO, JIOTUYHO U TOYHO WM3J1araTh
CBOIO TOYKY 3PEHHs, UCIIOIb30BaTh aICKBAaTHBIE A3BIKOBBIE CPENICTBA;

OPM 9 - BnajieHre HaBbIKaMM IT03HABATEIbHON pe(IEeKCUH KaK OCO3HAHMs COBEPILIAEMbIX
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 - chpopMupOBaHHOCTH MPEACTABICHUN O IEJIOCTHONW COBPEMEHHOW €CTECTBEHHO-
HayYyHOW KapTHHE MHpA, O MIPUPOJE KaK €IMHOM LEJIOCTHONH CUCTEME, O B3aUMOCBS3H YEJIOBEKa,
IpPUPOIBI M 00IIIECTBa; O MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciTabax BeenenHoii;

OPII 2 - BnajeHue 3HaHUAMHU O HanOoJee BAKHBIX OTKPBITUAX U JOCTHKEHHUSX B 007acTH
€CTECTBO3HAHMS, MOBIUSABLIMX HA 3BOJIOLUIO NIPEACTABIECHUN O IPUPOJE, HA PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

OPII 3 - chopmMupOBaHHOCTb YMEHHUSI NMPHUMEHSITh €CTECTBEHHO-HAYYHbIE 3HAHUS JUIS
OOBSICHEHUS OKpYXKAIOLUX SIBJIEHUI, COXpaHEHUs 3]0pOBbs, obOecreyeHus 0e30IMacHOCTH
KU3HEJEATEIIbHOCTH, OepeKHOro OTHOIIECHHUS K IIpUpPO/IE, PaIMOHATIBHOTO
IPUPO/IONOIB30BaHUS, a TAK)KE BBIMIOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

OPII 4 - chopMUPOBaHHOCTH MPEACTABIECHUII O HAYYHOM METOJIe TO3HAHUS MPUPOABI U
CPEICTBaX M3y4YEHHs] MEraMupa, MakKpoMHpa U MUKPOMUDA; BIAJCHUE MPUEMAMU €CTECTBEHHO-
Hay4YHbIX HaOJIOJCHUH, ONBITOB WCCIEAOBAaHMM M OLIEHKU JOCTOBEPHOCTH MOJTYYEHHBIX
pE3yJIbTaTOB;

OPIl 5 - BiajgeHUE NOHATHIHBIM ammapaToM €CTECTBEHHBIX HAyK, IO3BOJSIONINM
M03HaBaTh MU, YUaCTBOBATh B AUCKYCCUSAX MO €CTECTBEHHO-HAYUYHBIM BOIPOCAM, UCIIOJIb30BATh
pa3jnyHble MCTOYHMKM HWHGOpManuu Jis TMOATOTOBKM COOCTBEHHBIX pabOT, KPUTHYECKU
OTHOCHUTHCS K coobmeHussM CMU, coaeprkanum HaydHYI0 HHPOPMAIIHIO;



OPII 6 - chopMHUPOBAaHHOCTh YMEHUN MOHMMATh 3HAYMMOCTH 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 OMPEACIEHHON CUCTEMOM LIEHHOCTEM.

dopmMHpoBaHUE 00Pa30BATEIIbHBIX PE3YJIbTATOB 00ECIICUNBACT TOCTHKCHHE:
JINYHOCTHBIX:

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

* TOTOBHOCTh K TMPOJOJDKEHUIO OOpa3oBaHMsI, MOBBIIICHUIO KBaNU(UKAIMK B H30paHHOI
po(hecCHOHATLHOM EATEIILHOCTH C UCTIOIB30BaHUEM 3HAHUI B 00JIACTH €CTECTBEHHBIX HAYK;

* OOBEKTUBHOE OCO3HAHWUE 3HAYMMOCTH KOMIIETEHIIMH B OOJACTH €CTECTBEHHBIX HAYK JUIS
YeloBeKa M OOIEeCTBa, YMEHHE HCIOJB30BaTh TEXHOJIOTHMYECKHUE JOCTHKCHHS B 001acTh
Gu3KUKY, XUMHHA, OMOJOTHH JUIS TOBBIMICHUS COOCTBEHHOTO HWHTEJUICKTYQJIIBHOTO Pa3BUTHS B
BbIOpaHHOU NMpOodecCHoHaTBbHOM NesSTEIbHOCTH;

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

* TOTOBHOCTh CAMOCTOATEIHHO AOOBIBATH HOBBIE sl ce0sl €CTECTBEHHO-HAay4YHbIE 3HAHUS C
UCTIOJIb30BAHUEM JIJISl ATOTO JOCTYITHBIX HCTOYHUKOB MH(POPMAIUH;

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

* yMEHHUE BBICTPaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUSI B KOMAaHJIE 10 PEIICHUIO OOIINX
3aJa4 B 00JIaCTH €CTeCTBO3HAHUS;

MeTanpeAMeTHbIX:

* OBJAJCHUE YMEHMSIMHU U HABbIKAMU PA3JIMYHBIX BUJOB MO3HABATEIbHOM AESATEIBHOCTU IS
M3Y4YEHUs Pa3HbIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOI'O MUPA;

* TIPUMEHEHHE OCHOBHBIX METOAOB IMO3HAHUS (HAOIIOACHMS, HAYYHOTO SKCIEPUMEHTA) IS
W3Y4YEHUSl Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, C KOTOPHIMH BO3HHKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCHoHAIBHOM cdepe;

* yMEHHUE ONPENENATh e U 33/1a4i JACSITEIbHOCTH, BEIOMPATh CPEACTBA JJISI UX JTOCTHUKECHUS
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;

* BIAJCHUE 3HAHUSAMH O HauOOJee BAXKHBIX OTKPBITUSAX U JOCTIXKCHHMSIX B 00JacTu
€CTECTBO3HAHMSI, TTOBIUSBIIUX Ha DBOJIIOIHIO MPEJCTABICHUN O MPUPOJIE, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHi;

* chOPMUPOBAHHOCTh YMEHHUSI TPUMEHSTh E€CTECTBEHHO-HAy4YHBIC 3HAHUS M OOBSCHEHUS
OKPY>KaOIINUX SIBIICHUH, COXpaHEHUs 310POBBS, obecrnieueHust 0€301acHOCTH
KU3HEACSTEIbHOCTH, OepeKHOTO OTHOLLIEHUS K pupoze, palMOHANIBHOTO
MIPUPOIOTIONB30BAHMS, a TAK)KE BBIMIOJTHEHHUS POJIM TPAMOTHOTO TIOTPEOUTES;

* c(hopMUPOBAHHOCTH MPEACTABICHHI O HAYYHOM METOJE TMO3HAHUS MPHUPOILI M CPEACTBAX
W3Yy4YeHUsT MEeTraMHpa, MaKpoOMHpa U MHUKPOMHDA; BIaJCHUE MPUEMaMU €CTECTBEHHO-HAYYHBIX
HaOJIOJICHUH, OTIBITOB, HCCIICIOBAHUN 1 OIICHKU JJOCTOBEPHOCTH TOJYICHHBIX PE3yJIbTATOB;



* BJaJICHUE TMOHATHMHBIM amnnapaToM eCTeCTBEHHBIX HayK, MO3BOJIAIOIIMM IO3HABAaTh MHUD,
y4acTBOBaTh B JIMUCKYCCHSIX IO €CTECTBEHHO-HAy4YHBIM BOIPOCAM, UCIOJIb30BaTh pa3JIMYHBIC
UCTOYHUKMA HH(OpPMAIMU IS TOJATOTOBKA COOCTBEHHBIX pPadOT, KPUTHYECKH OTHOCHTHCS K
coobmenussMm CMU, coaepkaum Hay9IHYIO HHPOPMAITHUIO;
* chOPMUPOBAHHOCTh YMEHUU MMOHMMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOT'O 3HAHHS IS
KaXKIOro 4eJ0OBeKa He3aBUCHUMO OT ero MpodeccruoHaIbHOMN J1eATeNbHOCTH, pa3indaTh (akThl U
OILICHKH, CPaBHMBATh OLICHOYHBIC BBIBOJIbI, BUIETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBS3b
KPUTEPUEB C ONPEICICHHON CUCTEMOU IIEHHOCTEH.

B xome ocBoeHusi oOmieoOpa3zoBarensHoit  aucnmmuidHbel - BJ[.7  EctecTBOo3HaHmME
00yyJarouuics 10JKEH OBIA/IETh CASAYIOIIMMI BUAAMHU Y4eOHOM 1eSITeIbHOCTH .

Conep:kanue XapakTepucTHKA OCHOBHBIX BU/J0B Y4€OHOM AeSITeJIbHOCTH
o0yueHust o0yuyarwumuxcsi (Ha ypoBHe YUeOHBIX J1eiiCTBHUI)
Beenenue PazBute cnocoOHOCTE SCHO M TOYHO WU3JaraTb CBOM MBICIIH,

JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHUS, BOCIHPHHUMATH |
AQHAIM3UPOBATh MHEHHUS COOECEeHUKOB, MpH3HABas MPaBO JIPYroro
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 3a7ja4€il MEXaHUKH.

M3ydeHne  OCHOBHBIX  (PM3MYECKMX  BEIMYMH  KHHEMATHKH:
nepeMeIeH ], CKOPOCTH, YCKOPEHHS.

HaGmonenune OTHOCHUTEJIBHOCTH MEXaHHYECKOTO JIBYDKCHUSI.
dopmynupoBaHHE 3aKOHA CJIOKEHUSI CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO ABHKCHUS

(Ha mpumepe cBOOOIHOIO Na/ieHUs TeJ) U PABHOMEPHOT'O JIBUKEHUS
TeJa MO OKPY>KHOCTH.

[Tonnmanme CMBICITa OCHOBHBIX buznIecKknx BEJINYVH,
XapaKTepU3YIOIIUX PABHOMEPHOE JIBUYKEHHE Tella M0 OKPYKHOCTH

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

W3mepenne Macchl Tena pa3IuyHbIMU ciocobamu. M3mepenue cun
B3aMMOJEUCTBUs TeN. BpluncieHue 3HA4YEHUs YCKOPEHUs TeNl 10
M3BECTHBIM 3HAUYCHUSIM JICUCTBYIOIIUX CHJI U MACC TE.

YMeHue paznuyath Ccully TsKecTH M Bec Tena. OObscHeHuE U
MPUBEJCHUE MPUMEPOB SIBJIEHUSI HEBECOMOCTH.

[IpuMmeHeHne OCHOBHBIX TOHSTHUN, (OPMYT M 3aKOHOB JWHAMUKU K
pELICHUIO 3a/1a4

3akoHbl coxpaHeHust | OObsSCHEHHE PeaKTUBHOTO JABM)KEHHS Ha OCHOBE 3aKOHA COXPAHEHUs

B MEXaHUKE uMIynbca. lIpumeHeHne 3akoHa  COXpaHEHHs UMIyJIbca  JUIA
BBIYMCIICHUS] U3MEHEHUM CKOPOCTEN TEJI IIPU UX B3aUMOJCHCTBHUSAX.
Brruncnenue paboThl CUI U M3MEHEHUS KUHETUYECKOW SHEPTUU Tefa.
Belunciienre NOTeHIMAIBHON SHEPTUHU TN B TPAaBUTALIMOHHOM I10JIE.
XapakTepucTUKa NPOU3BOAUTEIBHOCTA MAaIllMH W JBUTATENIEd C
UCIIOJIb30BAHUEM ITOHATHS MOITHOCTH

OcHogbl MONEKYAAPHOU PUUKU U MEPMOOUHAMUKU

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




000CHOBaHHEM MOJIEKYIISIPHO-KUHETHUECKO! Teopun. Habmonenue
OpPOYHOBCKOTO JBM)KEHUS U ABICHUS TUPPy3un.

Omnpenenenue napamMeTpoB BEIIeCTBA B Ta3000pa3HOM COCTOSIHUH

Ha OCHOBAHUH YPaBHEHMsI COCTOSIHUS UJICATIbHOTO Ta3a.

[IpencraBnenne B Buie rpaduka H30XOpHOro, U300apHOTO U
M30TEPMUYECKOrO MPOLIECCOB. Bpruncienune cpeaHen KUHETUYECKOU
SHEPIrUM TEIJIOBOrO JIBM)KEHMSI MOJIEKYJ 10 M3BECTHOW TeMIlepaType
BEILECTBA.

M3mepeHne BIaKHOCTH BO3lyXa

TepmoauHamuka

OKCEpUMEHTAILHOE HCCIIEI0BAaHUE TEIJIOBBIX CBOWCTB BELIECTBA.
PacueT konnuecTBa TEmI0ThI, HEOOXOAUMOTO Ul OCYILECTBICHHUS
IIpolLiecca MPEeBPALLEHUs BELIECTBA U3 OJHOIO arperaTHOro COCTOSIHUSA B
JIpyroe.

PacueT u3MeHeHus: BHYTpEHHEH SHepruu Tel, paboThl U EPEJaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUH IIEPBOI0 3aKOHA TEPMOAUHAMUKH.
OOBsCHEHHE NPUHIUIIOB ICHCTBHS TEIUIOBBIX MAIIUH

OcHo6bl I1eKMPOOUHAMUKU

DNeKTpocTaTuKa

Beruncnenue cuil B3auMOACUCTBUS TOYEUHBIX JJIEKTPUUECKUX 3apsAI0B.
Bolunciienyre HaNps>KEHHOCTU U ITOTEHIMAIIA SJIEKTPUYECKOTO 10JIA
OJIHOTO M HECKOJIBKMX TOYEUYHBIX 3apsI/I0B.

W3mepenne pasHOCTH ITOTEHIUATIOB.

IIpuBenenue IIPUMEPOB IIPOBOJIHHUKOB, JUDIJIEKTPUKOB 51
KOH/JIEHCAaTOPOB.

Habmtoienue siBieHust 31eKTPOCTaTUYECKON UHTYKIIUU U SIBJIICHUS
MOJIIPU3ALUU AUDJIEKTPUKA, HAXOJALIETOCA B 3JICKTPUYECKOM T10JIe

TlocTOsITHHBIIT TOK

WN3mepenne MomHOCTH dJekTpuueckoro Ttoka. W3smepenne DC u
BHYTPCHHETO CONPOTHBIICHHSI UICTOYHHUKA 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 JIEBON PyKHU JJis ONpPEesICHUs] HallpaBJIeHUs
cuibl Ammepa.

Brruncnenue cui, 1eHCTBYIOIIKUX Ha MPOBOJHUK C TOKOM B MarHUTHOM
noje, o0bsICHEHUE MPUHLIUIIA JIEHCTBUS AJIEKTPOABUraTEIs.
HccnenoBanue siBI€HUS 2JIEKTPOMArHUTHOM MHIYKIIMH

Koneoanus u éonnnt

Mexannueckue
KOJICOAHUA U BOJIHBI

[TpuBenenne npuMepoB KojedaTenbHbIX IBUKeHUH. MccnenoBanue
3aBHCUMOCTH NE€pHO/1a KOJICOaHUI MaTeMaTHYeCKOro MasTHUKA OT ero
JUITMHBI, MACChl U aMIUIUTYAbI KosiebaHuil. OrnpeneneHne yCKkopeHus
CBOOOJTHOTO Ma/IEHUs C TOMOIIBI0 MAaTEMaTHYECKOTO MasiTHUKA.
Hab6nronenue konebanwuii 3syqamero tena. [IpuBenenve 3HaueHust
CKOPOCTH pacipOCTPaHEHUs 3ByKa B PA3JIMUHBIX Cpeax.

YMeHue o0bsICHITh UCIOJIb30BAaHKE YIBTPa3ByKa B MEIUIINHE

DJIEKTPOMAarHuTHbHIE
KoJIeOaHus U BOJHBI

Hab6nronenue ocimuiorpaMM rapMOHUYECKUX KOJICOAHHI CHITBI TOKA

B IICIIH.

OO0BsicHeHHE TIPEBPAICHUS YHEPTUN B UJICATFHOM KOJIE0ATETHHOM
KOHTYpE.

N3ydenue ycTpoiicTBa U MpHUHIIMIIA AEHCTBUS TpaHCPopMaTopa.
AHann3 cXeMbl Mepeiayu dIEKTPOIHEPTUU Ha OOJBIITNE PACCTOSHUSI.
[IpuBenenre TpPUMEPOB  BHUJIOB  PAJUOCBS3U.  3HAKOMCTBO C
YCTPONCTBAMH, BXOJSIIMMHU B CUCTEMY PaJIMOCBSI3HU.




OO0cyxenne 0COOCHHOCTEH pacpoCTpaHEHUS PATMOBOTH

CBEeTOBBIE BOJTHBI

[IpuMeHeHne Ha MPaKTUKE 3aKOHOB OTPAKEHUSI U MPEJIOMIICHUS CBETa
pu perieHuu 3aaad. HaGmonenue siiaeHust qudpakiuu U IUCIepcuu
CBeTa.

YMeHHe CTpOUTh H300paKEHUs MTPEAMETOB, J1aBacMbIe JTUH3aAMHU.

Pacuer ontuyeckoli CHIIBI IMH3BI

Demenmul K6AHMOBOU huzuKu

KBanrtoBbie
CBOIICTBA CBETA

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

duzuka aroma

®opmynupoBanue nocrynaroB bopa. Habmonenue nuneitaatoro

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 tpekoB anbda-yactul B kamepe Buiibcona. Peructparus
AJIEPHBIX U3JIY4EHUH C IIOMOLIBIO cyeTurKa [ eirepa.

PacueT sHepruu cBA3M aTOMHBIX sIJIED.

[loHuMaHue LEHHOCTHM HAy4yHOrOo IIO3HaHWS MHUpa HE BooOIIe s
YyeJoBeYecTBa B II€JIOM, a JUIl KaXAO0ro oOO0ydYarolerocs JH4YHO,
LEHHOCTHU

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

B JII000OM BHUJIE TPAKTHYECKOHN IESTEILHOCTH

Bcenennasn u ee J601I0UUA

Crpoenue u OO0BscHeHHe MoJienu paciuupsoneiics Beenennoi

pazBuTHE

Bcenennoint

IIpoucxoxnenue HaGnronenne 3Be3n, Jlynel um 1utaHer B Teneckor. HaOmronenue

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  [aTh  ONpEACIIEHHE W ONEpUpOoBaTh  CIECAYIOLIUMHU

XUMHYECKHE XUMHUYECKUMHU

TIOHSTHS NOHATHSAMM:  «BELIECTBO»,  «XHMHUYECKHMH  DJJIEMEHT»,  «aToM),
«MOJIEKYJAa», «OTHOCHUTEIBHBIE aTOMHAass W MOJIEKYJIIpHAs MacchDy,
«HOH»,  «AJUIOTPONHSA»,  «HU30TONbB»,  «XHMHUYECKAss  CBA3bY,

«QNEKTPOOTPULIATENLHOCTDY, «BAJEHTHOCTHY», «CTENEHb OKHUCICHUS,
«MOJbY, «MOJISIpHAsi Macca», «MOIAPHBIA 00BEM ra3000pa3HbIX
BEIIECTBY, «BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUS,
«pacTBOPBD», <«AIEKTPOJUT M HEIIEKTPOIUTY», «IEKTPOIUTHYECKAS
JUCCOITUAIUSY, «OKUCITUTENh W BOCCTAHOBHUTEIbY», «OKHUCJICHUE U
BOCCTAaHOBJIEHUE», «CKOPOCTb XMMHYECKON pPEaKIUn», «XUMUYECKOE
paBHOBECHE», «YTJIEPOAHBIN CKeleT», «PYHKIMOHAJIbHAs TpyIIan,
«U30MEPUS»

OCHOBHBIE 3aKOHBI
XUMHUHA

DopMyIHpPOBAHHE 3aKOHOB COXPAHEHHSI MACChl BELIECTB U ITOCTOSIHCTBA
COCTaBa BELIECTB. Y CTAHOBJICHUE IIPUUYUHHO-CIICICTBEHHOU CBS3H
MEXy COAEepKaHUEM 3TUX 3aKOHOB M HAMCAHUEM XUMHUYECKUX (Pop-
MYyJI U YPaBHEHUM.

PackpeiTe  ¢Qusmueckoro cmbicia cuMBoMKM  [lepuoamueckoit
tabmuibl  xumudeckux odnemeHtoB JI. V. MenneneeBa (HOMEpOB




AIIEMEHTA,

Mepuo/ia, TPYNIbl) U YCTAHOBJICHHE MPUUYNHHO-CIIEICTBEHHON CBSI3U
MEX/y CTPOCHHUEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOICTB
AIIEMEHTOB M 00pPa30BaHHBIX MU BEIECTB B IEPHOAAX U TPYIIax.
XapaKkTepuCTUKA 3JIEMEHTOB MaJIbIX IEPUOJIOB 110 UX MOJIOKEHHIO B
Ilepunonnueckoni cucreme /1. 1. Menneneena

OcCHOBHBIE TEOpHUUn
XUMHNHU

VYcraHOBIEHUE 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX BEIIECTB OT
CTPOEHUSI aTOMOB 00Pa3yIOMINX UX XUMHUYECKUX 3JIEMEHTOB.
XapakTepucTUKa Ba)XHEMIIMX TUIOB XUMHUYECKHX CBSI3€M U
OTHOCUTEIILHOCTH 3TOi TUTIONOTHH. OOBsICHEHNE 3aBUCUMOCTH CBOWCTB
BELLECTB OT UX COCTaBa U CTPOCHMS KPUCTAINIMYECKUX PEIIECTOK.
@OopMYJIMPOBAHUE OCHOBHBIX IOJOKEHUNA TEOPUU DJIEKTPOIUTHUYECKOU
JUCCOLMAIMU U XapaKTEPUCTHUKA B CBETE ITOM TEOPUU CBOICTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUM.

@OopMyJIMPOBaHWE OCHOBHBIX IIOJIOKEHUH TEOPUM XHUMHYECKOTO
CTPOEHUS OPraHMYECKUX COCIWHEHUN U XapaKTEPUCTHKA B CBETE 3TOU
TEOPHUH CBOMCTB BaXKHEHIINX MPEIACTABUTEIEH OCHOBHBIX KJIacCOB
OPraHNYECKUX COCTMHEHUN

Baxueiinue
BEIECTBA U
MaTrepHuabl

XapakTepuCcTUKa CTPOCHUS aTOMOB M KPUCTAJUIOB M HA 3TOW OCHOBE —
00X (HU3MIECKUX M XUMUIECKIX CBOMCTB METAJUIOB U HEMETAJLIOB.
XapakTepucTUKa COCTaBa, CTPOCHUS, CBOWCTB, IOJNYYCHHS H
MPUMCHECHHE BAXXHEHIIINX HEMETAJIIIOB.

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

Onucanme cocTaBa M CBOWCTB  BaKHEHIIMX  MpeACTaBUTENEH
OpPTaHWYECKUX COCIUHEHWH: METaHOJa M 3TAHOJA, CIOXHBIX 3(UPOB,
JKUPOB,  MBbLI, KapOOHOBBIX  KHUCIOT  (YKCYCHOW  KHCJIOTHI),
MOHOCAXapHuIOB

(Tr0KO3BI), aUcaxapusioB (caxapo3bl), IMOJMCaxapuioB (Kpaxmaia u
LEJUTIOJIO3bI), AMUHOKHCIIOT, O€IKOB, MCKYCCTBEHHBIX M CUHTETUYECKUX
MOJIMMEPOB

XUMHYECKUN SA3BIK U

Hcnonp3oBanue B yueOHOU U MTPOPECCHOHATIBHON JESTETHHOCTH

CHUMBOJIMKA XUMHUYECKUX TEPMUHOB U CUMBOJIUKU.
Hazrpisanne M3y4YECHHBIX BEIISCTB o TPUBHUATBHOMN AN
MEXKJYHApOAHOM HOMEHKJIAType MW  OTPaXXEHHE COCTaBa  JTHX
COCTMHEHUH C MOMOIIBI0 XUMUYECKUX (HOPMYII.
OTpakeHMe XMUMHUYECKHX MPOLIECCOB C TIOMOUIbIO  YpaBHEHUU
XAMHYECKHUX PEaKui
XUMHYECKHE OO0ObsicHeHHE CYITHOCTH XUMHUYECKUX mporieccoB. Kinaccuduxarus
peakuuu XAMHWYECKHX PEaKIUi 10 Pa3IMYHbIM MPU3HAKAM
XUMHYECKUM BrInosHeHnE XMMUYECKOT0 SKCIIEPUMEHTA B ITIOJTHOM COOTBETCTBUU
SKCIEPUMEHT C TIpaBUJIAMHU TEXHUKU O€30MaCHOCTH.
Habmronenue, pukcupoBaHue 1 OMUCaHUe PE3yabTaTOB MPOBEICHHOTO
AKCIIEPUMEHTA
XuMuueckas [TpoBeneHMe caMOCTOATEIHLHOTO MOMCKA XUMUYECKOW nH(DOopManuu
nHpopmarnus C UCIOJIP30BAaHUEM PA3TUIHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX

U3JaHUH, KOMIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB HMHTepHeTa);
HCIIOJIB30BAHHUE KOMIIBIOTCPHBIX TEXHOJIOTHH JJIA O6pa6OTKI/I nu
nepeaayy XuMHUIeCKO MH(OpMaIK U ee MPECTaBICHUS B pa3IMYHbIX
dbopmax

[TpoduinbHoe u
npoeccrnoHalIbHO

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




3HAYUMOE CobuntoieHne TMpaBUI  HKOJIOTMYECKHM TpPaMOTHOTO TMOBEACHUS B
coepKaHue OKpYKarollen cpere.
OrneHka BIUSHUS XUMAYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH CpeIbl
Ha OpPTraHu3M YEJIOBEKA U APYTUe )KUBbIE OPraHU3MBI.
Cobumoienne mpaBwil  0€30MacHOrO  OOpalleHus C TOPIOYUMHU U
TOKCHYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYAOBAHUEM.
Kputnueckast orieHKa JOCTOBEpPHOCTH XUMHUECKON HHPOpMAIIH,
IIOCTYIAIOIEH U3 Pa3HbIX HCTOYHUKOB
buonorus — 3HAKOMCTBO C 0ObEKTaMH U3y4YeHHsI OUOJIOTHH.

COBOKYIHOCTh HayK
0 JKHBOM

npupozae. Meroasl
HAY4YHOTO MMO3HAHUS
B OMOJIOrUuU

BrisiBienue ponu 6uonoruu B OpMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYyYHO! KapTUHBI MUPA U IPAKTUYECKOHN AESATEIbHOCTH
mojen

Knerka 3HAKOMCTBO C KJIIETOYHOM T€OpPUEH CTPOEHUSI OPraHU3MOB.
[TosyueHune npeacTaBiIeHUs O POJIM OPraHUYECKUX U HEOPraHMYECKUX
BEILECTB B KJIETKE.
3HaHHUE CTPOEHUS KJIETOK 0 pe3ysibTaTaM padOoThl CO CBETOBBIM
MHUKPOCKOIIOM.
YMeHMe OIUCHIBaTh MUKPOIIpENapaTsl KJIETOK PAaCTCHUM. Y MEHUE
CpPaBHUBATh CTPOEHUE KIJIETOK PACTEHHI U )KUBOTHBIX 110 TOTOBBIM
MUKpoIpenaparam

Opranusm 3HaHME OCHOBHBIX CIIOCOOOB pa3MHOXXEHHS OpPraHU3MOB, CTaaui
OHTOI€HE3a Ha IIPUMEpPE YeIOBEeKa.
3HaHUE IPUYMH, BbI3BIBAIOIINX HAPYIIECHUS B Pa3BUTUN OPTaHU3MOB.
YMeHue 0ab30BaThCsl TEHETHYECKOW TEPMUHOJIOTMEN U CUMBOJIMKOM,
pemarb NpoCTeHIINe TeHETUYECKHE 3aJauH.
3HaHME OCOOEHHOCTEM  HACJIECTBEHHOW M  HEHACJIeJCTBEHHOU
M3MEHYUBOCTH U UX OMOJOTHYECKON POJIH B SBOJIOIMH KUBOTO

Bun YMeHue aHanuM3upoBaTb M OLEHMBAThb  PA3JIUYHbIE THUIIOTE3BI
IIPOUCXOXKICHUS KU3HU Ha 3eMIIE.
YMeHue mOpoBOAWUTH  OMNHWCaHWE oOcobeld  OJHOro  BUAa IO
MOP(OJIOTHUECKOMY KPUTEPUIO.
Pa3BuTte crnocoOHOCTE SCHO M TOYHO WU3JaraTb CBOM MBICIIH,
JIOTMYECKH OOOCHOBBIBATh CBOIO TOYKY 3pEHHS, BOCIHPUHUMATh U
AQHAIN3UPOBATh MHEHHUS COOECEHUKOB, MpH3HABas MPaBO JPYroro
4eJI0BEKa Ha
MHOE MHEHUE.
VYMeHune 10Ka3bIBaTh POACTBO Y€JI0BEKA U MIEKOIHUTAIOIINX,
OOLTHOCTh U PaBEHCTBO YEJIOBEYECKUX pac

DKOCUCTEMBI 3HaHUE OCHOBHBIX 3KOJOTMYECKMX (DAaKTOPOB U MX BIUSHHUS Ha

OpPra’Hu3MBbl.

3HaHHE OTIMYUTETHHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB -
arpodKOCHCTEM.

[TomyueHue IpeaCTaBICHUS O CXEME IKOCHCTEMBI Ha TIPUMEpe
ounocdepsr.

JlemoHcTpanus YMEHHUS MMOCTAaHOBKH enemn JeSITCIILHOCTH,
MJJAaHUPOBAaHUE  COOCTBEHHOW  NIEATENBHOCTH  JJIs  JOCTHIKEHUS
MMOCTaBJICHHBIX

nenen, MNpeaBUACHUS BO3MOXXHBIX pe3yJIbTaTOB ATHUX JICWCTBHUI,

OpraHu3alui CAMOKOHTPOJISL M OLIEHKH MOJyYeHHBIX Pe3yJIbTaTOB.
O0yueHne cobI0IEHUIO IPABUII IOBEJIEHUS B IPUPOJIE, OEPEIKHOMY




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

6. O0bem IMCUMIVIMHBI M BUABI Y4eOHOI padoThI

. Bcero Cemectpsl

Bup yueOHoii padoThl YACOB 1 5
KonraktHas pabota (Bcero) 110 74 36
B tom uuce:
Jlexuuu, ypoku 52 34 18
[IpakTrueckue 3aHATHS, CEMHUHAPHI 58 40 18
JlaGopaTopHbIe 3aHATHUS
B ToM uncie B MHTEpaKTHBHOM 110 74 36
dbopme
CamocrosrenbHas pabora
DOpMBI IPOMEKYTOYHON Hpyrue Jud.3auer
aTTecTaluu
MakcumajbHas yyeOHast 110 74 36
Harpy3ka

7. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI

7.1. Pa3nennl 001meo0pa3oBaTeIbHOM TUCHMIIMHBI M BUAbI 3aHATHI
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1. | ®dusuka 20 12 32/32
2. | Beenenue 3 3/3
3. | MexaHuka 3 2 4/4
4. | OCHOBBI MOJICKYJISIPHON (PH3HUKH 3 2 4/4

Y TEPMOIMTHAMUKH

5. | OCHOBBI AJIEKTPOTUHAMUKHI 3 2 4/4
6. | KonebGanus 1 BOJTHBI 3 2 4/4
7. | DnemMeHThl KBAaHTOBOM (DM3UKHU 3 2 4/4
8. | BcenenHas u ee 3BONIOIMS 2 2 3/3

9. | Xumus 20 34 54/54
10. | Beenenne 1 2 3/3
11. | OOuas u HeopraHu4eckasi XuMUs 1 2 3/3
12. | OcHOBHBIEC OHATHS U 3aKOHBI XUMHUH 1 2 3/3
13. | Ilepuonnueckuii 3akoH u Ilepuoauueckas cucrema 1 2 3/3

XMMHUYECKHX 3JIEMEHTOB




.. MenngeneeBa
14. | CtpoeHue BemecTBa 1 2 3/3
15. | Boxa. PacTBopb! 2 2 4/4
16. | XuMHuuecKue peakiuu 1 2 3/3
17. | Knaccudukanus HeOpraHM4eCKUX COSTUHEHHH U uX 1 2 3/3
CBOHCTBaA
18. | Meraibl 1 HEMETaJLIbI 2 2 4/4
19. | Opranuueckas XuMHsI 1 2 3/3
20. | OcHOBHBIE MTOHATHSL OPTAHUYECKON XUMHUU U TEOPHS 1 2 3/3
CTPOCHUSI OPraHUYECKUX COCIMHECHUHN
21. | YrneBoaopoasl M UX MPUPOTHBIE HCTOUHUKU 2 2 4/4
22. | Kucnopoacoepskalye opraHi4eckie coeInHeHus 1 2 3/3
23. | A3oTcoepKaiiue OpraHndecKre COSTUHEHNS. 1 2 3/3
ITonumeps!
24. | XuMus 1 )KU3Hb 1 2 3/3
25. | X¥Mus ¥ OpraHu3M 4YesioBeKa 1 2 3/3
26. | Xumus B ObITY 1 2 3/3
27. | buosorus 12 12 24/24
28. | buosorus - COBOKYIHOCTb HayK O KUBOW IPUPOJIE. 2 3 5/5
MeTopl Hay9HOTO IO3HAHUS B OMOJIOTUH
29. | Knerka 4 3 717
30. | Opranusm 2 2 4/4
31. | Bun 2 2 4/4
32. | DxocucTeMsl 2 2 4/4

7.2. Conep:kanue pa3aeoB THCHUILINHBI

HaunmenoBanue paznena
N2 r/m o011eo0pa3oBaTeIbHOM Copnep:xanue pazzena (TeMbl 3aHATHIN)
JMCITAILINHEI
duszuka
1. BBenenue
2. Paznen 1. MexaHuka Tema 1.1. Kunematunka TOYKU U TBEPAOTO
Tena.
Tema 1.2. Jlunamuxa.
Tema 1.3. 3akoHbI cOXpaHEHUS B
MEXaHHUKE.
Tema 1.4. MexaHnuyecKkue KojaeOaHus 1
BOJIHBI
3. Paznen 2. OcHoBbI Tema 2.1. MonekynspHas ¢puzuka u
MOJIEKYJISIpHOU (pr3uKU TEIJIOBEIC SIBJICHUS.
1 TEPMOJUHAMUKHA Tema 2.2. OCHOBBI TEPMOJIUHAMUKHI
4. Paznen 3. OcHOBBI Tema 3.1. DnexTpocTaTHKa.
AIEKTPOJUHAMUKHI Tema 3.2. MarautHoe noiie.
Tema 3.3. DnexkTpomaruuTHasi UHAYKIUS
5. Pasznen 4. Konedauus 1 BOJIHEI Tema 4.1. DnekTpoMarHuTHBIE KOJIeOaHUS
Y BOJIHEL.
Tema 4.2. OnTuka
6. Paznen 5. Dnements! kBanToBOM | Tema 5.1. KBanToBas ¢usmka u aTomHas




bu3uKn

buzuKa.
Tema 5.2. CTpoeHue aTOMHOTO siJipa

7. Pa3nen 6. Becenennas u ee Tema 6.1. Teopust TPOUCXOXKICHUS
IBOJIFOLUSA Bcenennoii. JloHay4HOE pacCCMOTpPEHHE
npoucxoxaeHus Beenennoit. Teopuss XX
BEKa M COBPEMEHHbIEC KOHLICTIIINU
MIPOUCXO0KIeHHs BeeneHnHoi
Xumus
8. BBenenune OCHOBHBIE TTOHSATHUS XUMHHU
ATOMHO-MOJIEKYJISIPHOE YUCHUE
3akoHbl XUMHUH OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIMHEHUN
9. Pa3nen 7. OcuoBHble moHATUA U | Tema 7.1. OCHOBHEIE TIOHATHS U 3aKOHEI
3aKOHBI XUMHH XUMHAH
10. Paznen 8. [lepuonnueckuii 3akon | Tema 8.1. [lepuoauueckas cucrema
u [lepuonunueckas cucrema XUMHUYECKUX HJIEMEHTOB.
XUMUYECKHUX 3JIEMEHTOB Tema 8.2. Busibl XMMHUYECKOM CBSI3H.
.. MenneneeBa Tema 8.3. XumMuyeckue peakiiu.
CKOpOCTh XMMHYECKOI peakiuu
11. Paznen 9. Crpoenue BemecTBa Tema 9.1 Tunbl XUMHUYECKON CBS3H.
Tema 9.2. CreneHb OKUCIECHHUS.
Tema 9.2. CtpoeHue BeniecTna
12. Paznen 10. Boga. PactBopsl Tema 10.1. CBoiictBa Boabl. PacTBOpHI.
Tema 10.2. Boansle pecypcbl 3emiun
13. Paznen 11. Xumunueckue Tema 11.1 CkopocTh XUMUUYECKUX
peakuuu peakuuii.
Tema 11.2. Xumudeckoe paBHOBECHE.
Temal1.3. DHepreTnka XMUMUYECKUX
peakuui
14. Paznen 12. Knaccugukarus Tema 12.1. Teopus 2nMEeKTpOIUTHYECKON
HEOPTraHWYECKUX COCMHECHHUN U | TUCCOIUAIUH.
UX CBOMCTBA Tema 12.2. Kitaccel HeopraHu4eckux
COEJIMHEHUH U UX CBOWCTBA.
Tema 12.3. IIpocTble BemecTBa U UX
CBOMCTBA
15. Paznen 13. Metamnsl u Tema 13.1. OOuIre cBOMCTBA METAILIOB.
HEMETaJUTbI Tema 13.2. Koppo3us Metanios
16. Paznen 14. OcHoBuble noHATHA | Temal4.] Teopuss XUMHUECKOTO CTPOECHHUS
OpraHNYEeCKON XUMUHU OpraHUYeCcKUX coequHeHu A.M.
Y TEOpHUsI CTPOEHUS byrneposa
OPTraHUYECKUX COCTUHEHUMN
17. Paznen 15. YrneBonopoast u ux | Tema 15.1. IlpenenbHble yrieBoaopoIb.
MNPUPOTHBIE HCTOUYHUKHA Tema 15.2. HenpenenbHbie yriIeBOIOPOIbI.
Tema 15.3. Apomaruueckue
YTII€BOAOPpOAbL. ben3our.
Tema 15.4. IlpupogHble HCTOUYHUKN
YIJI€BOIOPOIOB
18. Pasznen 16. Tema 16.1. CriupThl. DEHONBI.
Kucnoponcoaep:xaine Tema 16.2. Aapaeruabl 1 KETOHBI.

OpTaHU4YCCKUC

Tema 16.3. Kap60oHOBBIE KHCIIOTHI.




COEIUHEHUS

Tema 16.4. Cnoxubie 3¢upsl. JKupsi.
Tema 16.5. YrieBoasl

19.

Paznen 17. A3zoTcoaepxaiine
OpTraHUYECKUE COCANHEHUSI.
[Tomumepsbl

Tema 17.1. A3zoTconepxaniue
OpraHUYEeCKHUE 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
YesioBeKa

Tema 19.1. JlekapcTBa. Butamuns! u
TOPMOHBI.

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

22.

Paznen 20. Xumus B ObITY

Tema 20.1. XumMus mumniu.

Xumus B cagy U OropoJe.

Tema 20.2. Moromue cpeacTsa B OBITY.
XuMHS 1 KOCMETHKA

Bbuogorns

23.

Pa3nen 21. buonorus -
COBOKYITHOCTb HayK O KHBOMU
PUPOJIE.

MeTo 161 HAyYHOTO MMO3HAHUS
B OMOJIOTHH

Tewma 21.1. 2)KusHsb, ee cBOICTBa, ypOBHU
OpraHu3aIiy, MPOUCXOKICHUE U
pazHoobOpasue.

Tema 21.2. [lousarue «xu3ab». OCHOBHBIC
MIPU3HAKH KUBOTO.

Tema 21.3. YpoBHU opraHu3aliu ;KUBOM
MIPUPO/IBI.

Tema 21.4. TIpoucxoxaeHue >KkM3HU

24.

Pasznen 22. Knerka

Tema 22.1. CTpoeHUE KIIETKHU.

Tema 22.2. OOMeH BeIIeCTB U
MpeBpalleHHE YHEPTUH.

Tema 22.3. Ilonsitue o Mmetabonusme
Tema 22.4. HacnenctBeHHas uHGopmanus
U peajun3alus ee B KJIETKe

25.

Pa3nen 23. Opranusm

Tema 23.1. Tkanu, oprassl ¥ CHCTEMBI
OpraHoB.

Tema 23.2. [IumeBapenue.

Tewma 23.3. OnopHo-BUTaTEIHHAS
cucTema.

Tema 23.4. BuyrpenHsis cpena
OpraHusma.

Tema 23.5. UnauBuayanbHOe pa3BUTHE
Opra"usma

26.

Pasnen 24. Bun

Tema 24.1. DBONIOIMOHHOE YUEHUE.
Tema 24.2. IloHsATHE BUIA U €TO
KPUTEPHUEB.

Tema 24.3. HacnencTBEHHOCTE U
W3MEHYUBOCTH

27.

Pasgen 25. DxocucreMsbl

Tema 25.1. Dkomorust cooOIIEeCTB U
9KOCHUCTEM.

Tema 25.2. ITouarue o 6HOLIEHO3E,
OuoreoneHo3e, 3KOCUCTEME.

Tema 25.3. Bo3nelicTBue SKOJIOTHYECKHAX
(hakTOpPOB HA OPTaHU3M YEJIOBEKA U
BIIMSIHHE IEITEILHOCTH YEI0BEKA Ha




| oxpyxaroryio cpeay

7.3. O0pa3oBaresibHbIE TEXHOJIOTUH

Ne | HamMmeHoBaHUe pa3jesa Oo0pa3oBaTebHbIe TEXHOJIOTHH
n/n JUCHMILINHbI (B TOM 4McJie HHTEPAKTHBHbIE)
Pu3uka
1. |BBeaenme JleKius-Bu3yain3anusi, JISKIHsI-TUaIor, JIEKIHus ¢ pa3dopom
KOHKPETHBIX ~ CUTyallMi, CEeMHUHap-IUCIYT, HPOOJIEMHBIH
CEeMUHAp, pEIICHUE CUTYAIlMOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast aTaka», METOJ IPOEKTOB
2.  |[Pazgen 1. MexaHnuka Jlexuus-Bu3yanusanus, JEeKUUs-I1allor, JeKuus ¢ pazdopom
KOHKPETHBIX ~ CUTyallMi, CEeMHUHap-AUCIYT, HIPOOJIEMHBIH
CEeMUHAp, pEIICHUE CUTYAIlMOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast aTaka», METOJ IPOEKTOB
3. |Pa3gen 2. OcHOBBI Jlekuus-Bu3yanu3anus, JeKIUsI-11alor, JeKIus ¢ pa3doopom
MOJIEKYJISIPHOM (hr3HuKH KOHKPETHBIX ~ CUTyallMi, CeMHUHap-IAUCIYT, HPOOJIEMHBIH
U TEPMOJAMHAMUKHI CEeMHHAp, pEIICHUE CUTYAllMOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast aTaka», METOJl IPOEKTOB
4.  |Pazgen 3. OcHOBBI Jlexuus-Bu3yanusanusi, JEKUUsI-IUaor, JeKus ¢ pa30opom
PJIEKTPOJMHAMUKU KOHKPETHBIX ~CUTyallMi, CeMUHap-IAUCIYT, HpPOOJIEMHBIH
CEeMHHAp, pEIICHUE CUTYAllMOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBasi aTaka», METOJl IPOEKTOB
5.  |Pa3gen 4. KoneGanus u Jlexuus-Bu3yanusanusi, JEKUUsI-IUaor, JeKus ¢ pa3dopom
BOJIHBI KOHKPETHBIX ~CUTyallMi, CeMHUHap-IAUCIYT, HPOOJIEMHBIH
CEeMHHAp, pEIICHUE CUTYAI[MOHHBIX W KOHTEKCTHBIX 3a/ad,
«Mo3roBast aTaka», METOJl IPOEKTOB
6. [Pazgen 5. DnemeHThI Jlexuus-Bu3yanusanusi, JEKUUs-IUaior, JeKIus ¢ pa3dopom
KBAHTOBOM (PM3UKHU KOHKPETHBIX CUTyallMi, CEeMHUHap-AUCIYT, HPOOJIEMHBIH
CEeMHHAp, pEIICHHE CUTYAI[MOHHBIX W KOHTEKCTHBIX 3ajad,
«Mo3roBasi aTaka», METOJl IPOEKTOB
7.  |Pa3gen 6. Becenennasi u ee  |Jlekumsi-Bu3yanu3anusi, JEKIUA-AUAJIOT, JEKIHUS C pa3dopoM
HBOJIIOLUS KOHKPETHBIX ~ CUTyallMi, CeMHUHap-IUCIYT, MNpPOOJIEMHBIH
CEeMHHAp, pEIIeHUE CUTYAIlMOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast aTaka», METOJl IPOEKTOB
Xumus
8. |BBemeHnme Jlekuusi-BU3yanu3aus, JeKIHs-Iuaor, JeKIus ¢ pa3oopoM
KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCIIYT, IPOOIEMHBIH
CEeMUHap, PEICHNE CUTYallMOHHBIX U KOHTEKCTHBIX 337124,
«Mo3roBast aTaka», METOJ IPOEKTOB
9. [Pazgen 7. OcHOBHBIE Jlexuus-Bu3yanu3anus, JeKIHs-I1ajor, JeKIHs ¢ pa3oopoM
[TOHATHS 1 3aKOHBI XUMUH | KOHKPETHBIX CUTYallUil, CEeMUHApP-AUCITYT, TPOOIEMHBIN
CEeMHHAp, PEIICHNE CUTYallMOHHBIX ¥ KOHTEKCTHBIX 33134,
«Mo3roBast aTaka», METOJ IPOEKTOB
10. |Pa3gen 8. Ilepuoanueckuii |[Jlexkuus-Bu3yanusanus, JEKLIUsA-IAAIOT, JIEKLHU C pa30opomM
3aKoH u Ileprnommieckas KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCITYT, TPOOIEMHBIH
CHCTEMa XHMICCKHUX CEMHMHAp, PELICHUE CUTYAllMOHHBIX H KOHTEKCTHBIX 33714,
DJICMEHTOB «Mo3roBast aTaka», METOJ IPOEKTOB
JI.1. MenneneeBa
11. |Pa3znmen 9. Ctpoenue Jlexumsi-Bu3yanu3anus, JeKIusi-TUajior, JEKIUs ¢ pa3dopom




BCIICCTBA

KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCIIYT, TIPOOIEMHBIHA
CEMUHAp, pELICHUE CUTYALlMOHHBIX U KOHTEKCTHBIX 3a/a4,
«Mo3roBas atakay, METOJ IIPOEKTOB

12. |Paznmen 10. Boga. PactBopbl [Jlekius-Bu3yanu3amus, JEKIUI-AHAJIOT, JIEKIHS ¢ pa30opoM
KOHKPETHBIX CUTYalUil, CEeMUHAP-IUCIIYT, IPOOIEMHBIH
CEeMUHAap, PELIEHNE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/1a4,
«Mo3roBast aTaka», METOJ IIPOEKTOB
13. [Pazpmen 11. Xumnueckue Jlexuus-Bu3yann3anusi, JeKIUsA-11ajor, JEKIHs ¢ pa30opom
PCaKINA KOHKPETHBIX CUTYyallUil, CEeMUHAP-AUCILYT, IPOOIEMHBIN
CEMHUHAp, PELIEHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3aj1a4,
«Mo3roBast araka», METOJ IPOEKTOB
14. [Pazpmen 12. Kiaccudukanus [JIexuus-Bu3yanu3anus, JSKIHs-IHAIOT, JICKIHS ¢ pa300poM
HEOPraHNICCKuX KOHKPETHBIX CUTYyalllil, CEeMUHAP-AUCITYT, IPOOIEMHBIN
COE/IMHEHMH 1 MX CBOHCTBR |covypap, pellieHte CHTYAUMOHHBIX H KOHTEKCTHBIX 387124,
«Mo3roBast araka», METOJ IPOEKTOB
15. [Pazpmen 13. Metaisl u Jlexnus-Bu3yanu3anusi, JeKIUsa-11ajor, JEeKIus ¢ pa30opom
HEMCTaJIbI KOHKPETHBIX CUTYyallUi, CEeMUHAp-AUCITYT, IPOOIEMHBIN
CEMHUHAp, PELIEHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3aj1a4,
«Mo3roBast aTaka», METOJ IPOEKTOB
16. |Pasmen 14. OcHOBHBIE Jlexius-Bu3yanu3anusi, JeKIus-A1ajor, JeKIus ¢ pa30opom
MOHSTHS OPTaHHYCCKOi KOHKPETHBIX CUTYaIlHi, CEeMUHAP-AUCITYT, MPOOIEMHBIN
XUMHH CEMUHAp, PELICHNE CUTYAIIMOHHBIX U KOHTEKCTHBIX 3a/1a4,
11 TCOPHA CTPOCHHUA . [«MosroBas araka», METOJ IPOEKTOB
OpraHMYECKUX COCAUHEHUN
17. [Pazpmen 15. YrueBogopoasl u/lekuus-pusyanusanus, JeKUNs-IHaIOT, JIEKIH ¢ pa300opoM
X IPUPOAHBIC HCTOYHUKH  [KOHKPETHBIX CUTYaIlHid, CEMUHAP-AUCITYT, POOIEMHBIN
CEMHUHAp, PELICHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]ad4,
«Mo3roBast aTaka», METOJ, IPOEKTOB
18. [Pa3zmen 16. Jlekuusi-BU3yanu3aus, JeKIHs-I1aor, JeKIus ¢ pa3oopoM
Kuciopozconepxaiiue KOHKPETHBIX CUTYyallUi, CeMUHApP-AUCITYT, TPOOIEMHBIN
OpTraHnvecKkne CEMHMHAp, PENIEHUE CUTYallHOHHBIX H KOHTEKCTHBIX 3a71ad,
COC/IHCHIA «Mo3roBas araka», METO/JI TPOEKTOB
19. [Pazpmen 17. Jlexnus-Bu3yann3anusi, JeKIusa-11ajor, JEeKIus ¢ pa3dopom
AsoTconepxkarue KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCIIYT, IPOOIEMHBIH
OPTaHMHCCKIE COCMHCHUA. |conypap, pelienre CHTyalMOHHBIX M KOHTEKCTHBIX 3a/1a4,
[ Tonmmepbl
«Mo3roBast aTaka», METOJ, IPOEKTOB
20. [Pazgen 18. Xumust v xu3Hb JleKuus-BU3yanu3anus, JEKIHs-I1aor, JeKIus ¢ pa30opom
KOHKPETHBIX CUTYyallUi, CeMUHAp-AUCIYT, TPOOIEMHBIN
CEMHHap, pelIeHHe CUTYallMOHHBIX U KOHTEKCTHBIX 3a/1ad,
«Mo3roBast aTaka», METOJ IPOEKTOB
21. [Pasmen 19. Xumus u Jlexius-Bu3yanu3anmsl, JeKIUs-a1aJor, JIeKIHus ¢ pa3dopom
OpraHu3M 4CJI0BCKA KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCITYT, TPOOIEMHBIH
CEMHUHAp, PELICHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/a4,
«Mo3roBast aTaka», METOJ] IPOEKTOB
22. [Pazgen 20. Xumus B ObiTy  JIeKIusI-BU3yaau3amys, JISKIHs-THAJIOT, JEKIUs ¢ pa30opom

KOHKPETHBIX CUTYyallUi, cCEeMUHAp-AUCITYT, MPOOIEeMHBIN




CCMUHAp, pCHICHUC CUTYAIIMOHHLIX U KOHTCKCTHBIX 3a1a4,
«Mo3roBas aTrakKka», MCTOJ IIPOCKTOB

buogornsa
23. [Pasnmexn 21. buomorusd - Jlexumsi-Bu3yanu3anusi, JEKIHs-THaJIOT, JEKIHs ¢ pa30opoM
COBOKYITHOCTB HayK O KOHKPETHBIX CUTYyallUi, CEeMUHAp-AUCILYT, IPOOIEMHBIN

PKUBOM IIPUPOJIE.
MeTo1bl Hay4YHOT O

CCMHUHAp, pCHICHUC CUTYAIIMOHHBIX U KOHTCKCTHBIX 3a14a4,
«Mo3ropas aTraka», MCTO/J IIPOCKTOB

[MO3HAHUS
B OMOJIOTHU
24. [Paznen 22. Knerka Jlexuus-Bu3yann3anusi, JeKIUsa-11ajor, JEKIHs ¢ pa30opomM
KOHKPETHBIX CUTYyallUi, CEeMUHAp-AUCIYT, IPOOIEMHBIN
CEMHUHAp, PEIICHHE CUTYalIMOHHBIX M KOHTEKCTHBIX 3a]1a4,
«Mo3roBast aTaka», METOJ POCKTOB
25. |Pazpen 23. Opranusm Jlexuusi-Bu3yanu3anusi, JEKIHs-THaJIoT, JEKIHs ¢ pa30opoM
KOHKPETHBIX CUTYallUid, CEMUHAP-AUCIYT, TPOOJIEMHBII
CEMHHAp, pElICHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]1a4,
«Mo3roBas aTtakay, MeTOJ] IIPOEKTOB
26. |Pazpen 24. Bun Jlexuusi-Bu3yanu3anus, JeKIus-11ajor, JeKIus ¢ pa3doopom
KOHKPETHBIX CHTYAIlMi, CEMUHAP-IUCITYT, IPOOIECMHBIN
CEMHUHAp, PEIICHUE CUTYAIIMOHHBIX M KOHTEKCTHBIX 3aJ1a4,
«Mo3roBas aTtakay, METOJ] IIPOEKTOB
27. [Pa3men 25. DKOCHCTEMBI Jlexius-Bu3yanu3anusi, JeKIus-A1ajor, JeKIus ¢ pa30opom

KOHKPCTHBIX CHTyaHHﬁ, CCMHUHAp-AUCIIYT, HpO6HCMHBII>'I
CCMHUHApP, pCHICHUC CUTYAIITMOHHBIX U KOHTCKCTHBIX 3a14a4,
«Mo3ropas araka», MCTOJ IIPOCKTOB

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

AUCHUILIHHBI
HaumenoBanue pazziena o61meoopa3oBaTeIbHOM OO6pazoBaTebHBIE PE3YIBTATHI
JUCHUIIINHBI OPJI ‘ OPM ‘ OPII
duszuka
BBenenue 1-15 1-9 1-6
Pazgen 1. Mexanuka 1-15 1-9 1-6
Pazgen 2. OcHOBBI MONEKYIISIpPHON (DU3UKH 1-15 1-9 1-6
Y TEPMOJIMHAMUKH
Paznen 3. OCHOBBI AIEKTPOIMHAMHUKHI 1-15 1-9 1-6
Pasnen 4. KonebaHusa ¥ BOJIHBI 1-15 1-9 1-6
Pa3nen 5. DnemMeHThl KBaHTOBON (DM3HKH 1-15 1-9 1-6
Pasgen 6. Bcenennas v ee »BOMTIONAS 1-15 1-9 1-6
Xumus
Beenenue ‘ ‘ ‘
Obwas u HeopeaHuveckas Xumus
Paznen 7. OcHOBHEIE MOHATHS U 3aKOHBI XUMHU 1-15 1-9 1-6
Pazgen 8. Ilepuoauyeckuii 3aKkoH U 1-15 1-9 1-6
[Teproaudeckasi cucTeMa XUMHYECKUX YJICMCHTOB
J.1. Menneneea
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

COETMHEHUN U UX CBOMCTBA

Pasnen 13. MeTaiisl 1 HeMETaILIBI 1-15 1-9 1-6
Opeanuueckas xumus

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

XUMHUHU U TEOPHUS CTPOCHHS OPTaHUIECKUX

COCIUHCHUI

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

HCTOYHHKHU

Paznen 16. Kucnopoacoaepkaiiue opraHu4eckue 1-15 1-9 1-6

COEIMHEHUS

Pazgen 17. A3orconepikaiiue opraHu4ecKue 1-15 1-9 1-6

coenuHeHMs. [lomuMepsr

Pazgen 18. Xumust 1 ;Ku3Hb 1-15 1-9 1-6

Pazgen 19. Xumus u opranu3M 4esoBeka 1-15 1-9 1-6

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

buogorusa

Paznen 21. buonorust — COBOKYIMHOCTb HAyK O 1-15 1-9 1-6

XKUBOM Mpupoae. MeTo bl HAyYHOTO MMO3HAHUS

B Ononoruu

Paznen 22. Knetka 1-15 1-9 1-6

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

Pasnen 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
JTUCIHHUIIINHE

KOHTpOJ'IB KayeCTBa OCBOCHHA OUCHUIIIIMHBI BKIIIOYACT B ceos TGKYIIIHﬁ KOHTPOJIb
YCIIEBaEMOCTH W TPOMEXKYTOUHYIO aTTecTaluio oOydatrommxcs. [IpomexyTrodnas arrectamus
oOyyaromuxcs 1Mo AUCUUIUIMHE POBOIUTCS B popme TudhepeHIIMpoBaHHOTO 3a4eTa.

KOHerTHBII\/JI NEpCUYCHb THUIIOBBIX KOHTPOJBbHBIX 3a21aH1/1171 U HUHBIX MaTCpUaioB JId
OLCHKHU PE3YJIbTATOB OCBOCHHUA JUCHUIIJIMHBI, @ TAKXKC OIIMCAaHHC nokazarejieii u KPUTCPUCB
OLICHUBAaHUA KOMHCTCHHI/IfI IMPUBCJICH B q)OHJIe OLCHOYHBIX CPCACTB 11O JUCHUIIIINHE.

9. MeToanyeckue yKazaHHs 1Jisl 00y4alOIMXCS NPH OCBOEHUH IMCIHUILTHHBI

Jlns oGecnieyeHns CUCTEMAaTUYECKOW U PEryJIIpHOM pabOTHI 110 W3YYEHUIO TUCIUIUIMHBI U
YCHENIHOTO TPOXOXKJIECHUS TPOMEXKYTOYHBIX W HTOTOBBIX KOHTPOJBHBIX MEPONPUATUI
oOydaroneMycsi PeKOMEHAYETCSl PETYISIPHO H3Y4aTh KaKIYH TEeMYy TUCIUILIMHBI, aKTHBHO
y4acTBYS B ayJUTOPHBIX 3aHSTHUSX U B XOJ€ peallu3allid Pa3NUu4HbIX (GOpPM CaMOCTOSTEIHHON
WHAUBUAYAIbHON paOOTHI.

[Ipu npoBeneHHH Y4YEOHBIX 3aHATHN 1O AUCHUILUIUHE HWCHOIB3YIOTCS CIEAYIOIIHe
o0Opa3oBaTenbHbIe TEXHOJIOTUH (B TOM YHCJIE HHTEPAKTUBHBIC):

Jlekuus-susyanuzanus — Gopma mpoBeeHUs JEKIIMOHHOTO 3aHATHSA, B XOJE€ KOTOPOH
aKTUBM3AIMs TMpolecca OOydeHUs TMPOUCXOAUT 3a CYET HArJISJHOCTH M MPOOIEeMHOCTH
U3JIOKEHUS M3y4yaeMOro MaTepualia, KOrja Mepel ayauTOpueld CTaBATCA pPa3IHYHbIC
npoOJIeMHbIE 3aJjaud, BOIPOCHI, PACKPBIBAIOTCS MPOTUBOPEUUS, MOOYKIAIOUIE COBMECTHO
WUCKaTh TOJXOJbI K WX peHieHuro. B Jexknuu-Busyanu3anuud Tepefada uH)opmanuu
COTIPOBOKAAETCSA IMpe3eHTaluell (IeMoHcTpalyei y4eOHbIX MaTepuasoB, MPEICTAaBICHHBIX B



pa3IMYHBIX 3HAKOBBIX CHCTEMaxX, B TOM YHUCIE WUIIOCTPATUBHBIX, T'papUUeCKHX, ayauo- U
BUJIEOMATEPHUAIIOB).

Jlekuusi-quanaor — mpeanoyiaraeT Imepenady ydeOHOTo COJAEp)KaHHsl Yepe3 CepHIo
BOIIPOCOB, HA KOTOPBIE 00yYArOIIUIACS TOJKEH 0TBEYATh HETIOCPEACTBEHHO B X0/I€ JICKIINU.

Jlekuust ¢ pa30opoM KOHKpPeTHBIX cuTyauuii. Mcmonb3ys naHHyio ¢opMmy JIeKIUH
npenoAaBaress I 00cyxaeHus: GopMyIHpyeT KOHKPETHYIO cUTyaluio. M3i0keHne cutTyaruu
JIOJKHO OBITh OYEHb KpAaTKUM, HO COJEp’KaTh JOCTaTOYHYIO HH(MOPMALUIO ISl OLEHKU
XapaKTepHOro siBieHUd U oOcyxaeHus. OOcyxleHue CUTyalui, Kak MPaBWIIO, MPOUCXOIUT
KOJUIEKTUBHO, 3a/laya MpenojaBaTess MpH STOM - HANpPaBUTh JAUCKYCCHIO B HYXKHOE PYCIO.
BaxHo, 4To0BI 00CYXICHHE CUTYAIlMH 3aKOHYHJIOCH AHAJIM30M M HEOOXOIAMMBIM BBIBOJIOM,
KOTOPBIM JaeT WM OOydJarouuiics, WM MpernojaBaTenb (B 3aBUCHUMOCTH OT KOHKPETHBIX
YCJIOBHI).

IIpodaemublIii ceMuHap. OCOOEHHOCTBIO TAKOIO CEMUHAPA SIBJISIETCS HAJTMYUE JUCKYCCUU.
3a01aroBpeMeHHO, MpernoJiaBaTeieM CTAaBUTCS Mepe] OOydarolUMUCS MpoOiieMHasi CUTyalus,
Tema. OOyyaronecs: caMOCTOATEIbHO OCYIIECTBISIOT MOJATOTOBKY K CEMHUHApPY, BEIYT MOHMCK
uHpopmanuu.

CemuHap-aucnyT. 37eCh MHUIIMATHBA O0YUYAIOIUXCsl HE OTpaHrYeHa KOHKPETHON Y3KOM
npoOaeMoil WM nMpoOJIeMHON CUTyallMel, a, HA000pOT IpeaaraeTcsi o0CyIuTh MO0 Mpolece,
aubo YCIOBHSA C YYETOM KOMIUIEKCHBIX NO3uIMi. B mponecce aucmyra ero ydacTHUKU
BBICKA3bIBAIOT DPA3JIUYHBIC CYKICHUS, TOYKH 3PEHUS, OLEHKHM HAa T€ WM HMHBIE COOBITHA,
po0OJIEMBI.

Pemienne CHUTYallHOHHBIX M KOHTEKCTHBIX 3a4ay. 3agaya — Lejdb, 3aJaHHas B
KOHKPETHBIX YCJIOBUAX U Tpedyromas 3(eKTUBHOTO criocoda ee JOCTHXKEeHUs. Y yeOHbIe 3a1auu
MOKHO KJIacCU(UUUPOBATh MO pPAa3HbIM OCHOBaHUSM. B 4YacTHOCTH, B COOTBETCTBUH C
XapaKTepOM aHAU3UPYEMOIl CUTYallud MOKHO BBIIEIHUTH CIEAYIONIUE 3aJ]aul: BBIMOJIHSIOINE
(GYHKIIMM OBJaICHUS METOJOJIOTHEH M TEOPETUUYECKHUMH 3HAHUSIMH; BBITOIHSIONNE (PYHKIIUIO
dopMupoBaHus TPO(ECCHOHATBHBIX KOMIIETEHIUH; BBIMOJHAIONIME (QYHKIUHA OBJIAJICHUS
TPYAOBBIMU JI€WCTBUAMU, HOPMaMH U NpaBUIaMH Po(hecCHnoHaTbHOMN 1S TEIIbHOCTH.

Meton pelieHuss CUTYallMOHHBIX 3a/Jad COCTOUT B TOM, 4YTO oOOydarouiuecs,
O3HAKOMHUBUINCh C ONHUCAaHUEM MpOOJEMBbl, CaMOCTOSTENILHO AaHAIU3UPYIOT CUTYalMIo,
JMarHOCTUPYIOT MpoOJeMy M MPEACTABISAIOT CBOM MJIEM U PELICHUS B TUCKYCCHUHM C JAPYTHMMHU
oOyyaeMbIMH. B 3aBHCHMOCTH OT XapakTepa OCBEILEHHMs MaTepuaya UCHOIb3YIOTCS CUTyalluu-
WJUTFOCTPALINH, CUTYalluU-OII€HKH U CUTYalluU-yTIPaXKHEHHUS.

Curyanus-wiLTiocTpanus 3akiovaeT B ce0e nmpuMep U3 NpodeccHoHaNbHOM MPaKTUKU
(KaK MO3UTUBHBIN, TaK U HETATUBHBIN) U CIEAYET NMPEAJIOKUTH CIIOCO0 €€ peLIeHUs.

Curyauusi-oneHKa IpecTaBisieT co0oil omMcaHue CUTyallMd U BO3MOXKHOE PELICHHE B
TOTOBOM BHJIE: TPEOYETCs TOIBKO OIIEHUTH, HACKOJIBKO OHO TIPABOMEPHO U 3(P(HEKTUBHO.

Curyauusi-ynpasxxHeHue COCTOUT B TOM, YTO KOHKPETHBIN 3MM30] MpodheccHoHaIbHOM
NeSITeIbHOCTH TOJATOTOBJIEH TaK, 4TOOBI €ro pelieHue TpeOOoBalo KaKUX-TH00 CTaHIapTHBIX
NecTBUHM, Hampumep, 3amojHeHHs (opM, TMOATOTOBKUM JOKYMEHTOB, HCIHOJIb30BAHUS
HOPMAaTUBHBIX JOKYMEHTOB U T.J.

CuTyallMOHHBIM aHaJIM3 BKIJIIOYAET METOJ aHaJn3a KOHKPETHBIX CUTyallud, KeHC-METO[,
METOJ «UHITUICHTAY).

«Mo3roBass araka» — akTuBHas ¢opMa 00ydeHHs], ObICTPbI M A(P(PEeKTUBHBINA CIOCOO
BbIPA0OTKH IyTeH MPeoJ0JeHUSI TPYIHOCTEH U pa3pelieH s MPOTUBOPEUUH.



JlaHHBII METOX OompeneseTcss Kak Croco0 MOOWIM3AIMU 3HAHHM, OMbITA U TBOPYECKUX
criocoOHOCTe oOydaromuxcsi. BricTpoe W akTHBHOE OOCYXKIEHHE IMpOoOJieM M CIIOCOO0B HX
pelIeHHs aeT ONpeleseHHbINH cuHepreTuueckuil 3gdexr. Ero cyrs B TOM, YTO y4yaCTHHKaM
paboThI MpeaaraeTcs BHICKA3bIBATh KaK MOYKHO OOJIbIIIE BAPHMAHTOB PEIICHUS TPOOJIEMBI, B TOM
yuciae U cambix (pantactuyeckux. IIpemogaBarens cooOmaeT oOydaroUMMcs CyTh peraeMoi
npobaemel. [IpoOiiema momkHa OBITH 0003HAYEHA YETKO M IMOHATHO. BakHO, 4YTOOBI mNpu
MPOBEJICHNN «MO3TOBOW aTaku» B TPYIINE CO3/JaBajlach HENMpHUHYXJAEeHHas arMmocdepa. Uem
Oonbiie uaeit, Tem jgydiie. CilenyeT CTPEMHUTHCS, YTOOBI MPENIOKEHHUS MOCTYMaiu OBICTPO.
[IpenogaBarens, BEAYIIHI «MO3TOBYIO aTaKy» He HMEET ITpaBa KOMMEHTHPOBATh WJIH OLIEHUBATh
BBICKA3bIBAaHUS YYACTHHUKOB, HO B TO K€ BPEMS OH MOJXET IpPEPbIBaTh BBICTYIJICHUE HWIIU
YTOYHSATH CYTh BBICKa3bIBaHUA. Bce BhICKa3aHHBIE HJIEH TOJDKHBI OBITH 3alIMCAaHbl Ha TOCKE.

MeTox NpoOeKTOB - TpeAroiaraeT pemeHue MNpoOieMbl, KOTopas MpeaycMaTpUBaeT
UCIIOJIb30BaHUE PAa3HOOOpa3HbIX METOJIOB M CpPEACTB OOY4YEHMs, a TaK)K€ HHTErPUPOBAHUE
3HAHUW W YyMEHMM M3 pa3inuyHbIX oOjacteid 3HaHMs. JlaHHBII MeTOA OTHOCHTCS K
MCCJIEIOBATENILCKUM, KOT/Ia OOYUYaIOLIUICS MPOXOAUT BCE ATAIbI MO3HAHUS: OT BOSHUKHOBEHUS
poOJIEMHOI CUTYyalluu U €€ MEePBOHAYAIBHOTO aHallM3a K MOUCKY MYyTeH perieHust mpoOaeMbl.
On mno3BonseT (OpPMUPOBATH CIOCOOHOCTH, TMO3BOJsOMUE APPEKTUBHO [EHCTBOBATH B
peaTbHON TPOPECCHOHATBHON WM >KU3HCHHOW CHTYall¥, YTO TO3BOJSCT OOYYarOIIUMCS
aJaNTUPOBAThCS K U3MEHSIOIIMMCS YCIOBHSIM, THOKO pearupoBarh Ha BbI30BbI, BOZHUKAIOIINE B
X0Jle peanbHOW mpodeccroHanbHOW mpakTHKH. [IpoekTHas pabora sBisgercs Gopmon
NEeSITeIbHOCTH, B KOTOPOH BO3MOXHO (OPMHUPOBAHUE CIIOCOOHOCTH K OCYIIECTBICHHUIO
OTBETCTBEHHOTO BbIOOpa. OCHOBHBIE THIIBI MPOEKTOB, KOTOPHIE MOXHO HCIIOJNB30BaTh B
mporecce OOy4YeHHS: HUCCIIEOBATEIbCKUNA MPOEKT — CTPyKTypa mnpuOimkeHa kK Qopmary
HAyYHOTO HCCJEeNOBaHUs (JI0Ka3aTeNbCTBO AaKTYalbHOCTH TEMBI, OINpeAeNieHue HaydHOU
npoOyieMbl, TpeaMeTa U OO0bEeKTa HCCIENOBaHUS, LelNed M 3aJad, METOJ0B, HUCTOYHHUKOB,
BBIIBIDKEHUE TUIIOTE3bl, 0000IIEHHE PEe3ylbTaTOB, BBHIBOJABI, 000O3HAUYEHUE HOBBIX MPOOJIEM);
TBOPUYECKUU MPOEKT, KaK MPaBUJIO, HE MMEET JEeTallbHO MPOpabOTaHHON CTPYKTYphl; ydeOHO-
MO3HABaTeNIbHAS JIEATEIbHOCTh O0yYaIOUINXCs OCYIIECTBIIIETCS B paMKax PaMOYHOIO 3aJaHus,
MOJUYUHSSACH JIOTUKE U MHTEpecaM Y4YaCTHUKOB IPOEKTa, )KaHPY KOHEUHOro pe3ynbTara (rasera,
¢buiIbM, pa3HUK U T.I1.); THPOPMAITMOHHBIN MPOEKT — yueOHO-1103HaBaTeNbHAsl I€ATEIbHOCTD C
SPKO BBIPAXEHHOM SBPUCTUYECKON HANpaBIeHHOCThIO (MOMCK, OTOOp M cHcTeMaTH3alus
UHPOPMALIUU O KaKOM-TO OOBEKTE, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTa ¢ 3TON MH(popMaruei,
ee aHaJIu3 U 0000IIeHUe [l IPe3eHTalMK Ooiee IUPOKOH ayTUTOpUN).

CaMocrosiTeibHasi padora 0OOydyaroOIIMXCS HPEANOoJIaraeT CaMOCTOSATENbHOE H3Y4YEeHUe
OTJICNbHBIX TEM, JOMOJIHUTENBbHYIO MOATOTOBKY OOYyYaroIMXCA K KaKIOMY MPaKTHYECKOMY
3aHSTHIO.

[Ipy wu3yyeHUM coAep>KaHUS AUCLMILIMHBI OpraHU3alUs CaMOCTOSITENIbHON paboThl
00yyaromuxcst 10JKHA NPEACTaBIATh €AMHCTBO TPEX B3aUMOCBSI3aHHBIX (HOpM:

1) BHeayiuTOpHAs caMOCTOSITeNIbHAs paboTa;

2) aynuTopHas ~ caMmoCTosITeNbHas  paboTa,  KOTOpash  OCYLIECTBISETCS  IOA
HENOCPEICTBEHHBIM PYKOBOJICTBOM IPENOIaBaTENs;

3) TBOopuUecKasi, B TOM UKCJIe HaydHO-HCCIe0BaTeNbCcKas padora.

B nponecce u3yueHus TUCHUIUIMHBI OOYYaIOIIMMUCS TMPEASIAraloTCsl CIETYIOIINE BHJIbI
CaMOCTOSITENIbHOM pabOTHI:

MOJIFOTOBKA K MPAKTUYECKUM 3aHATHSAM. DTOT BUJ CaMOCTOSTEIbHON pabOThl COCTOUT U3
HECKOJIbKMX JTamoB: 1) MOBTOpEHHME H3Y4YEHHOro Marepuana. i 3TOro HMCHoOIb3YHOTCS



KOHCIIEKThl JIEKLIMH, PEKOMEHJOBAHHAsi OCHOBHAas M JOMNOJHUTENbHAs JMTeparypa; 2)
yriiyonenue 3HaHuii mo Teme. HeoOxoaumo umeromuiicss Matepuan B JIEKIMIX, Y4€OHBIX
nocobusix auddepeHnpoBaTh B COOTBETCTBUM C IMYHKTaMH IUIaHA MPAKTUYECKOTO 3aHATHUS.
OTnenbHO BBIUCATHh HESCHBIE BOMPOCHL, TEPMUHBL. Jlydiie 3TO nenarh Ha MOJSIX KOHCIIEKTa
JEKIMM WM y4eOHOro MocoOusi. YTOYHEHHE HAJ0 OCYLIECTBUTH NPHU IOMOIIM CIPaBOYHOU
JUTEpaTypsl (CIOBapH, SHLUUKIONEANYECKUE H3/aHUsA U T.A.); 3) COCTABIEHUE PA3BEPHYTOIO
IUTaHA BBICTYIUICHUS, WM MTPOBEACHUS PACUeTOB, PEUICHUS 3aj1a4, YIPaXKHEHUN U T.]I.

pabota ¢ nH)OPMAITMOHHBIMU KOMITBIOTEPHBIMU TEXHOJOTHSIMU MPEIOIaraeT pa3padboTKy
npernoiaBaTeseM 3aJaHuil ¢ ucnonb3oBaHueM MurepHer-texHonoruid. [logoOHble 3amanus 1is
CaMOCTOSATENILHON pabOThI MOTYT OBITh HANPaBICHBI Ha: 1) MOKCK U 00paboTKy MHpOopManuu; 2)
HA OpraHM3aIMI0 B3aUMOJCWCTBHS B CETH; 3) 3aJaHHUS IO CO3MaHUI0 web-cTpaHull; 4)
BBINOJIHEHHUE [TPOEKTOB; 5) CO3/IaHKE MOJIENIEH.

3aJlaHUs Ha TOUCK M 00paboTKy MH(pOpMalMM MOTYT BKIIOYATh: HamucaHue pedepara-
0030pa; peLeH3UI0 Ha CalT [0 TeMe; aHalIMu3 JUTepaTypbl U UCTOYHMKOB B CETH Ha JAHHYIO
TEeMy, UX OLCHMBAHUE; HAMCAaHUE CBOEr0 BapHaHTa IUIaHA JIEKLMHU; MOJArOTOBKY JOKJIaja;
coctaBiieHHe  OuOnmorpauyeckoro CHMcKa; O3HAKOMIIEHHME ¢  Npo(hecCHOHAIbHBIMU
KOH(epeHIUAMH, aHaIU3 00CYKACHUS aKTyalbHbIX IPOOIIEM.

Hanucanue pedepatoB u JokianoB. Pedepar — 3T0 KpaTKoe H3JIOKEHHE COJIEpKaHMS
HAYYHBIX TPYIOB WJIH JIMTEPATYPHBIX UCTOYHUKOB IO ompeeneHHoi teme. Jloknasn - myoaudHoe
cooOlIeHue, peICTaBIsAolee cO00N Pa3BepHYTOE U3IIOKEHHUE ONPEICIIEHHON TEMBI.

Pedepar u goknan A0KHBI BKJIIOYATh BBEJIEHHE, IVIABHYIO 4acTh M 3akitoueHue. Bo
BBEJICHUU KpPAaTKO M3J1araeTcsi 3Ha4eHHWE paccMaTpUBAaEMOI0 BOIPOCA B HAYYHOM U y4eOHOM
IUTaHe, TPUMEHUTEIIEHO K TEME 3aHATHUS. 3aTeM HM3JIaraloTcsi OCHOBHBIE TIOJIOKEHUS MTPOOIEMBI 1
JIeNAOTCsl  3aKII0YeHHWEe W BBIBOJABL. B  KOHIE paboThl gaercss MOAPOOHBIM IepeyeHb
JUTEPATyPHBIX

HCTOYHUKOB, KOTOPHIMH TMOJB30BAJICS OOYYarOIIUIiCsl TpH Hamucanuu pedepara wim
JIOKJIa/1a.

pabota ¢ muteparypoil. OBnajgeHne METOANYECKUMU IpUeMaMy PadOThI C JUTEPATypOu
OJTHA M3 BAKHEHIHX 33124 00yJaroIerocs.

Pabota c nutepaTypoil BKIIIOYAET CIASAYIOIINE ITAIbI:

1. IIpenBapuTesbHOE 3HAKOMCTBO C COJEPKAHUEM.

2. YrmyOneHHOEe W3Y4YEeHHE TEKCTa C TMpECcleOBaHHEM CIECIYIOIUX IeJel: YCBOUTHh
OCHOBHBIE TIOJOXKEHHUS; YCBOUTHh (PaKTHMUECKUI Marepua; JIOTM4ecKoe O0OOCHOBAaHUE TJIaBHOM
MBICJIM U BBIBOJIOB.

3. CocraBieHue IUlaHa MPOYUTAHHOTO TEKCTa. DTO HEOOXOIUMO TOr/a, Koraa pabora He
KOHCIIEKTUPYETCS, HO OTJENbHbIE TOJOXKEHUS MOTYyT TPUTOAMTHCS HA 3aHATUAX, NpU
BBINTOJIHEHUH KYPCOBBIX, BBIMTYCKHBIX KBaJHM(PHUKAIMOHHBIX paldoT, JUIsl Yy4acTUs B HAyYHBIX
UCCIIEIOBaHMSX.

4. CocraBieHHE TE3HCOB.

3aJaHisl Ha OpraHu3alMi0 B3aUMOJEHCTBMS B CETH IPEANONArailT: OOCYyXIeHHUe
COCTOSIBILIETOCS MJTU TIPEACTOSIILIETO COOBITHS, JIEKIIUH; paboTa B CIIMCKAX PAaCCBUIKH; OOIEHUE B
CHUHXPOHHOH TeJeKoH(pepeHIuH (4aTe) co CIelUuaIuCTaMUi WK OOYyYaloIIMMHUCS APYTHX TPYIIT
WINA BY30B, U3YYAIOLIUX JaHHYIO TeMY; O0OCYXJIEHHE BO3HHKAIOIIUX MpoOJeM B OTCPOUECHHOMH
TeJIEKOH(PEPEHIINN; KOHCYJIbTAlMM C TpernojaBaTeleM M JIPYTHMH OOYYaIOIMMHCS dYepe3
OTCPOYCHHYIO TEIIEKOH(PEPEHIINIO; KOHCYIBTAIIMH CO CIICIUAIMCTAMU Yepe3 DIIEKTPOHHYIO
MOYTYy.



11. OcHoOBHasi M JONOJIHUTeJIbHAsl JUTepPaTypa, HeoOXoAuMasi JAJIs OCBOEHHUS
AUCIHHUIJIMHBI:
a) OcHoBHas JiTepaTrypa:
1. CwmupnoBa, Mapuna CepreeBHa. EcrectBo3nanue [DiekTpoHHBI pecypc]: y4eO, u
npaktukym s CIIO / CmupHoBa, Mapuna CepreeBna; M.C. CmupHoBa, M.B. Hexmonosa,
T.M. Cmupnoga. - M.: FOpaiit, 2017.
2. T'yceiixanoB, Maromenbar Karuposuu. EcrectBo3nanue [DiekTpoHHBIH pecypc]: yueb. u

npaktukym mis CIIO / I'ycelixano, Maromen6ar Karuposuu; M.K. I'ycelixanos. - M.: IOpaiir,
2017.

3. EcrectBo3nanue [Dnekrponnsiii pecypce]: yue6. mus CIIO / mox pen. B.H. JlaBpunenko. - M.:
FOpaiit, 2019. - (ITpodeccuonanbroe o6pazoBanue). - Jlodasneno: 28.08.2018

0) JlonoJiHUTEIbHAS JINTEpaTypa:

1. Crapony6ues, B.A. EcrectBo3nanue. CoBpeMEHHbBIE KOHIEHIMU [DIEKTPOHHBIA pecypc]:
yueb6. mocobme mis CIIO / B. A. Craponybues; B.A. CraponybmeB. - Caparos:
[TpodobpazoBanue, 2017. - HoGasieno: 04.07.2018. - Pexxum moctyma: 3BC IPRBooks mo
apoJko.

2. Crpenbuuk, Onbra HukomaeBHa. EctecTBO3HaHUE [DIeKTpOHHBINA pecypc]: yued. mocobue
st CIT1O / Ctpensauk, Onbra Hukonaesna; O.H. Ctpensauk. - M.: FOpaiit, 2017. - JlJo6aBneHo:
01.11.2017. - ITposepeno: 29.06.2018. - Pexxum noctyna: ObC FOpaiit no napoito.

3. Bansuckuii, Cepreit MBanoBuu.EcrecTBo3HaHue [DIEKTPOHHBIN pecypc]: yuel, U MpaKkTHKyM
mis CIIO / Bamsuckuii, Cepreét Wpanoswu, C.M. Bamsuckuii. - M.: [Opaiir, 2018. -
(ITpodheccronansHoE 0Opa3oBaHue).

4. Caenxo, O.E.EcrectBo3Hanue [DnekTpoHHbIi pecypc]: yue6. mocobue mis CIIO / O. E.
Caenko; O.E. Caenko, T.II. Tpymuna, O.B. Apytionss. - M.: Knopye, 2015.

5. Orroukuii, [ennamuit IlaBmoBuu.EctecTBo3Hanue [DneKTpoHHBIH pecypc]: yuebd. wu
npaktukym s CIIO / Otionkuii, 'ennaamit IlaBnosuy; I'.I1. Otroukwii; mox pex. I.H.
KysbpmeHko. - M.: FOpaiir, 2017.

12. Tlepeuens pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHHUKAIMOHHO ceTn MWHTepHer,
HEeO00XOIMMBbIX /115l OCBOEHHUS TUCHUILINHBI

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

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

https://resources.mgpu.ru/showlibraryurl.php?docid=415074&linkid=1
https://resources.mgpu.ru/showlibraryurl.php?docid=460682&linkid=1
https://resources.mgpu.ru/showlibraryurl.php?docid=442599&linkid=1
https://resources.mgpu.ru/showlibraryurl.php?docid=442658&linkid=1
https://resources.mgpu.ru/showlibraryurl.php?docid=446226&linkid=1
https://resources.mgpu.ru/showlibraryurl.php?docid=442655&linkid=1

. Www.mgpu.ru

10. www.fipi.ru

11. www.alhimikov.net (OGpa3oBaTeNbHBIN CAUT IS IIKOJILHUKOB)

12. www.biology.asvu.ru (Bcs  Oumomorms. CoBpeMeHHast OHWOJIOTHS, CTaThbd, HOBOCTH,
Ooubnmoreka)

13. www.chem.msu.su (DnekTpoHHast OMOIMOTEKA M0 XHUMUH)

14. www.chemistry-chemists.com/index.html (3sekTpoHHBIH KypHAT «XUMHKH U XUMUS)

15. www.class-fizika.nard.ru («Kmacc!nas qocka st 110003HATEIIBHBIX )

16. www.hemi.wallst.ru («Xwumus. O6pa3oBaTeIbHbIN CAUT IS IKOJILHHKOBY)

17. www.hij.ru (xypHast «XHUMHUS U KU3HBY)

18. www.hvsh.ru (xypHas «XUMHS B IIKOJIEH)
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19. www.interneturok.ru («Bumeoypoku 1o mpenMeram MIKOJIBHOW IPOrpaMMBbI»)

20. www.physiks.nad/ru («®wu3uka B aHUMAIIHIX»)

21. www.pvg.mk.ru (omumnuana «I[lokopu BopoObeBbI ropbi»)

22. www.window.edu.ru/window (EagmHoe OKHO goCTyma K 00Opa30BaTelIbHBIM pecypcam
WNutepHera o 61oI0Tum)

13. Tlepeyenr HHGOPMANMOHHBIX TEXHOJIOIUi, WCHOJb3YeMBbIX NPH OCYLIECTBJICHUH

00pa3oBaTeIbHOTO TMpolecca MO JAUCHUIUINHE, BKJKYas ImepedyeHb MPOrPaMMHOIO

oOecrieyeHUs1 1 MHPOPMAINHOHHO-CIIPABOYHbIE CHCTEMbI

nH(pOpMaIMOHHBIE TEXHOJIOTUH 00paboTKn rpaduveckoi nH(popManuu;
UHPOPMALIMOHHBIC TEXHOJIOTHM Iepeadyd JaHHBIX M PaclHpOCTpaHCHHs WH(POPMAIINY;
UH(POPMAIMOHHBIC TEXHOJIOTUU XPAHECHUS JaHHBIX; THPOPMAIIMOHHBIC TEXHOJIOTUH HAKOTUICHUS
nanHbiX. CereBble (JOKaJbHBIC, TEPPUTOPHAIBLHBIC, MPOBOJHBIC, OCECIPOBOJHBIC U Jp.)
UHPOPMALIMOHHBIE TEXHOJIOTWH, HWH(POPMALMOHHBIE TEXHOJIOTUU TPYIIOBOH  pabOTHI,
THIEPTEKCTOBbIE  MH(OPMAIIMOHHBIE TEXHOJIOTUH, MYJIbTHUMEAWIHbIE WH(POPMALUOHHBIE
TEXHOJIOTUH, OTlepallMoOHHbIe cucTeMbl cemeirictBa Windows, Office, 6payseps! (FireFox);

0a3bl TaHHBIX, THPOPMAITMOHHO-CIIPABOYHBIC M MOMCKOBBIE CHCTEMBI: JOCTYN K 0Oazam
PI'b, THBY, ERIC (www.rsl.ru, www.gnpbu.ru), MunucrepcTBa 00pa3oBaHHMsI W HAyKH
Poccuiickoit ~ ®eaeparmu  (Www.informica.ru), Hay4yHas  3JEKTpOHHas  OWOIHMOTEKa
http://elibrary.ru/.

14. MaTepuajibHO-TeXHHYECKOe ofecrneyeHne 001e00pa3oBaTe/IbHONM INCHUIIIHHbBI:
OcBoeHnue TmporpamMmbl  obmieoOpa3oBareabHoi  nucnumuiiabl  bJI.7  EcrtecTBo3HaHME
npeanosiaraeT Hanuuue ydeOHoro kaOuHera «EcTtecTBO3HaHME», B KOTOPOM HMEETCS
BO3MOXKHOCTh OOecrneunTh cBOOOAHBIN aocTyn B MHTepHET BO BpeMsl yueOHOro 3aHSATUS U B
NepHUojl BHEYYEOHOU IesTeNbHOCTH oOydaromuxcs. B cocraB kabunera «EcTtecTBO3HaHHE)»
BXOJAT Jlaboparopuu ¢ jabopaHTckoM komHaroil. [lomemenue kabunera «EcTecTBO3HAHHE)
TOJKHBl  YAOBIETBOPATH  TpeOoBaHuAM  CaHUTApHO-DMUJEMUOIOTHYECKUX  TpPaBUI U
HopMmatuBoB (CanlluH 2.4.2 N2 178-02) m OBITh OCHAIIEHBI THIIOBBIM OOOPYIOBaHHEM,
YKa3aHHBIM B HaCTOSIIIMX TPEOOBAaHUAX, B TOM YHUCIIE CHEIHAIN3UPOBAHHON yueOHOW MeOemnbio
U CpelicTBaMHU OOyUYeHHUsI, TOCTATOYHBIMH JIJIsl BBITIOJIHEHHS TPEOOBAaHUN K YPOBHIO TOJTOTOBKHU
oOyuaromuxcsi. B kaOuHeTe MOMKHO OBITH MYJIbTUMEIUNHHOE 0O0OPYAOBAaHHE, MOCPEICTBOM
KOTOPOTO YYacTHHKH OO0pa30BaTeIbHOTO TMpoIlecca MOTYT MPOCMAaTpUBATh BHU3YAIbHYIO
uH(popMaIIrio 1Mo PU3UKe, CO3/1aBaTh MPE3CHTAINH, BUEOMATEPHUAIIBI U T. II.
B cocraB y4eOHO-METOIWYECKOTO U  MaTepUaIbHO-TEXHUYECKOTO  OOeCTeYeHHs
nporpaMMmel o61eoOpazoBatenbHoi nuctuiuinabl b1.7 EcrecTBO3HaHME BXOIAT:
*  MHOTO(YHKIIMOHAIBHBIM KOMITJIEKC MPETo1aBaTes;
*  HarIAIHBIE TOCOOUS (KOMILJIEKTHl yU€OHBIX TaOJMII, TUIAKATOB, OPTPETHI BBHIAAIOLITUXCS
YUYEHBIX B 00J1aCTH €CTECTBO3HAHUS U T. 11.);
*  uHGOOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;
*  DYKpPaHHO-3BYKOBBIE TIOCOOUS;
*  KOMIUIEKT DJIEKTPOCHAOKEHHSI KAOUHETOB;
* TEXHUYECKHE CpPelICTBA OOYUCHUS;
* JIEMOHCTpAIlMOHHOE 000pya0BaHKe (00IIero Ha3HAUCHUS U TEeMAaTUYECKUE HA0OPHI);
* nabopatopHoe oOopynoBaHue (0OIIEro Ha3HAYEHHUS W TeMaTHUyecKue Habopbl, B TOM
yHuclie 78 TOCTAaHOBKM JIEMOHCTPAIMOHHOTO H  YYEHHYECKOI0 OJKCIEPHMEHTa,
PEaKTHUBBI);


http://www.interneturok.ru/
http://www.physiks.nad/ru
http://www.pvg.mk.ru/
http://www.window.edu.ru/window
http://www.rsl.ru/
http://www.gnpbu.ru/
http://www.informica.ru/
http://elibrary.ru/

* CTaTUYECKHE, AMHAMUYECKUE, NEMOHCTPAIIMOHHBIC W Pa3laTOYHBIC MOJCIIH, BKJIIOYas
HaTypaJbHbIE OOBEKTHI;

*  BCIIOMOTAaTEIbHOE 00OPYI0BaHUE;

*  KOMIUIEKT TeXHUYECKOW JOKYMEHTAI[MH, B TOM YKCIIC MACIOpTa Ha CPElICTBA O0yUYeHUs,
WHCTPYKIIUH TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30TIaCHOCTH;

*  OubmuoTeuHbId HOHT;

*  MeOelb I OpraHu3aIi pabodero MecTa YIYUTeNsl B padounx MeCT 00yJaroIuXcs;

*  CEKIMOHHBIE MKa(bI I pa3MEIICHUs U XPaHEHUS CPEJICTB O0yUCHHUS;

*  JIOCKa;

* MEPCOHAIBHBIN KOMIBIOTEP, IPUHTEP, TEICBU30D;

*  aKBapHUyMBI,

* TEXHUYECKHE CpEJCTBA OOy4YeHHs, HAOOPHI JIEMOHCTPAIMOHHOTO OOOPYIOBAHHS H
y4eOHO-HATJISTHBIX TOCOOUI, 00ECTICUNBAOIINE TEMATUYECKUE HILTIOCTPALIUH.

B OuGmmoreunwrii (poHA BXOHAT yYEOHUKH, Y4eOHO-METOJMYECKHE KOMIUICKTHI,
obecrieunBaroIe OCBOEHUE oOmeoOpa3zoBarenbHoll  auctumiuiabl  BJ1.7 EcTtecTBo3Hanwme,
PEKOMEH/IOBaHHbIE  WJIM  JONYIIEHHBbIE s  HCIOJb30BaHUS B  NPOQECcCCHOHAIbHBIX
00pa3oBaTeNbHbIX OpraHMU3AlMIX, pPEaTU3yIIIUX O00pa30BaTEIbHYI0 MPOrPaAMMYy CpPEIHETO
obmiero oopazoBanus B npenenax ocsoenus OIT CITO na 6a3e 0CHOBHOTO 00IIeTr0 00pa3oBaHusI.

bubnuoreunbrit GoHI MOXKET OBITH OMOJHEH (PU3NICCKUMU SHITUKIONEANSIMHE, aTIacaMH,
CJIOBapsiIMH, CIPABOYHUKAMH IO (U3HKE, XUMUHU, OWOJIOTUH, HAYYHOW W HAYYHO-TIOMYJISPHOU
JUTEPATypPOH €CTECTBEHHO-HAYYHOTO COJICPIKAHMS.

B mpomecce ocBoeHuss mporpamMmbl - 00mIeoOpa3oBaTeNbHOM  AUCHUIUIMHBI  BJI.7
EctecTBo3Hanue oOyuaromuecss JOJDKHBI WMETh BO3MOXKHOCTH JOCTyNa K AJIEKTPOHHBIM
yueOHBIM MaTepHaliaM 0 €CTECTBO3HAHUIO, BKIIOYAs (PU3UKY, XUMUIO, OUOJIOTHUIO, UMEIOIIUMCS
B CBOOOJHOM JjocTyne B ceTu HHTepHeT (3JIEKTPOHHBIM KHHMraMm, MpPaKTHKyMaM, TecTam,
matepuaiam EI'D u np.).



