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1. HaumenoBanue nucuuniunbl: bJ1.6 EcrectBo3HaHue

2. Heapb u 3a1a4n 0cBOeHHUsI 00111€00pa30BaATEJIbHOM JHCIUIIINHBI:

Heab: ¢opmMupoBaHue 3HAHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHE MHpa U
METOJIaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoJjiee BaKHBIMH UACSIMH U JOCTHKEHUSMU
€CTECTBO3HAHMS, OKa3aBIIUMHU OIPEACIIAIONIECE BIUSHUE HA Pa3BUTHUE TEXHUKU U TEXHOJIOTHIA;

3agaun:

- MOJIyYeHUE ONbITa MPUMEHEHHUS 3HAHUM B E€CTECTBEHHOHAY4YHOU cdepe ams
OOBSICHEHUS SBICHUN OKPYKAIOMIEr0 MUPA, BOCIPUATHS HHPOPMAIINH €CTECTBEHHO-HAYYHOTO
U TpodecCHOHATLHO 3HAYMMOTO COJCPIKAHUS, Pa3BUTHE HHTEIUICKTYAIbHBIX, TBOPYECKHX
CIIOCOOHOCTEN M KPUTUYECKOIO MBILIUIEHUS B XOJI€ IPOBEACHUS NPOCTEUIINX MCCIEI0BAaHUM,
aHaJIM3a SIBJICHUHN, BOCTIPUATHUS M HHTEPIIPETAIIMH €CTECTBEHHO-HAYYHOU HH(DOpMannw;

- BOCIHTAaHUE YOEXKICHHOCTH B BO3MOXHOCTH MO3HAHMS 3aKOHHOW MPUPOABI U
WCIIOJIb30BAaHUs JTOCTHM)KEHUI €CTECTBEHHBIX HAaYK JJIsl Pa3BUTHS LUBUJIU3ALMHM U IOBBILICHUS
KAaueCTBA KU3HMU;

- MPUMEHEHHE €CTeCTBEHHO-HAYUHbIX 3HaHUHU B MpodeccnoHalbHOM NesTeNbHOCTH
U TIOBCCJIHCBHOW KW3HHU I OOecredeHus] O€30MacHOCTH JKU3HEICATCILHOCTH, TPaAaMOTHOTO
WCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpPaHbl 3JI0POBbS, OKPY>KAIOIIEH CPEIbI.

3. Mecro qucuuminnsl B ctpykrype OII CIIO:

Hucuunnuna BJ1.6 EcTrecTBo3HaHWe OTHOCUTCS K 0053aT€IbHOM YacTH y4e€OHBIX IMKIIOB
00pa3oBaTeNnbHOI MpOrpaMmbl CpeHEro npohecCuoHaIFHOr0 00pa30BaHUs MO CIENUaTILHOCTU
44.02.01 JlomkoasHOE o0OpasoBaHnue, SIBIIAETCS 00s13aTeIbpHOI IUCLUAILIINHON
0011e00pa30BaTEIBLHOTO IUKIIA, H3Y4aeTCs B IEPBOM M BTOPOM CEMECTpax.

4. O0pa3oBaTesibHbIE Pe3yJbTAThI, HEO0X0AUMBbIE IJISI OCBOCHUS THUCHHMILINHBI

Jnst ocBOeHUsT AUCHMIUIMHBI OOYyYalolIMWCs JOJKEH HMETh 3HAHUS W YMEHHS,
MOJTyYEHHBIC TTPH OCBOCHUH 00pa30BaTEIbHOMN MPOTpaMMBbl OCHOBHOTO OOIIET0 00pa30BaHUs:

1) noHMMaHuWE  B3aMMOCBSI3M W B3aMMO3aBUCHMOCTH  €CTECTBEHHBIX  HAyK;
c(hOpMUPOBAHHOCTh TMOHUMAHUS BIUSHUS E€CTECTBEHHBIX HAyK Ha OKPYXKAIOIIYI0 Cpeny,
SKOHOMHUYECKYIO, TEXHOJIOTHYECKYIO, COIMATBHYI0O M JOTHYECKYI0 Cchepbl JAesTeIbHOCTH
YeJI0BEKa;

2) BlIajeHWe HaBbIKAMH  y4eOHOH, MPOEKTHO-HCCIEA0BATENbCKOM, TBOPUYECKOM
JESTENIbHOCTH, MOTHBAIMH 00YJarOIIHUXCS K CAMOPa3BUTHIO;

3) chopMUPOBAaHHOCTh YMEHUI aHATH3UPOBATh, OIICHUBATD, IPOBEPATH HA JOCTOBEPHOCTD
1 000011aTh HAYYHYIO HH(OPMAITHIO;

4) chopMUpPOBaHHOCTH HAaBBIKOB 0€30MacHONM pabOThl BO BpeMsl IMPOEKTHO-
MCCJIEI0BATENECKOM M AKCTIEPUMEHTAIILHON JIeATEeIbHOCTH, IIPU MUCIIOJIb30BaHUH J1a00PaTOPHOTO
000pyT0BaHUs.

5. TpeOoBaHus K pe3yJibTATAM OCBOCHHS JUCHUNINHBI:

OcBoenne coaepxanusi oOmieoOpazoBarenbHol auctuminHael bJ[.6  EcrecTBOo3HAHUE
obecrneunBaeT JOCTUKEHHE CIEAYIONINX 00pa30BaTebHBIX PE3yIbTaTOB, KOTOPBIE OTPAKAIOT:

Oo0pa3zoBaTtenbHbIe pe3yabTaThl — JUYHOCTHBIE (OPJI):

OPJI 1 - pOCCHICKYIO TPaXIAHCKYIO HICHTUYHOCTh, MATPUOTU3M, YBAXKEHHE K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTH Tepen PoaunHONM, TopocTH 3a CBOM Kpai, cBoro Poauny,
MPOIIIJIOE W HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccum, yBakeHHWe 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 TPAJAWIMOHHBIE HAIMOHAJBHBIE M OOIIEYETIOBEYECKHE T'yMAaHHCTUYECKHE U
JEMOKPAaTU4YECKUE LIEHHOCTH;

OPJI 3 - rOoTOBHOCTH K CIyXeHUIO OTEUYeCTBY, €ro 3aIluTeE;

OPJI 4 - copMUPOBAaHHOCTH MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHsI HAyKHM W OOILECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha AMANore KyJbTyp, a
TakKe paznuyHbIX (opM  OOIIECTBEHHOIO CO3HAHMSA, OCO3HAHHE 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, TBOPUECKOM U OTBETCTBEHHOM €ATEIbHOCTH;

OPJI 6 - TosiepaHTHOE CO3HAHUE U NOBEACHUE 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 COTPYIHHMYECTBA CO CBEPCTHUKAMH, AEThbMHU MIIAJIIETO BO3pACTa,
B3pOCIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO IOJE3HOM, Y4eOHO-MCCIIEI0BATEIbCKOM,
IPOEKTHOM U IPYTUX BUAAX AESITEIbHOCTU;

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

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

OPJI 10 - »screTnueckoe OTHOILIEHHE K MUPY, BKIIOUas A3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;

OPJI 11 - npuHATHE U peaTu3alyio [EHHOCTEH 3T0pOBOT0 M O€30MacHOro 00pa3a KU3HH,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHHUH, 3aHATHIX CIIOPTUBHO-03/10POBUTEIBHON
JEeSTENIbHOCThIO, HENPHUSATHE BPEAHBIX MPUBBIYEK: KypEHHUS, YINOTPEeOJEHHUS aJKOTOoJIs,
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 - cpopMHUPOBAHHOCTH DIKOJOTHYECKOTO MBIIUICHUS, TOHUMAHUS BIUSHUS
COLIMAJIbHO-OKOHOMMUYECKUX TPOIECCOB HA COCTOSHUE INPUPOJHOW W COLMAIBHOM CpEnbl;
nproOpeTeHne OMbITa FKOJIOT0-HAPABICHHON JeATeNbHOCTH;

OPJI 15 - OTBETCTBEHHOE OTHOLIEHME K CO3JAHMI0 CEMbH HA OCHOBE OCO3HAHHOIO
MIPUHSTHUS LEHHOCTEN CEMEUHOM JKU3HU.

OO0pa3oBaTteibHbIe pe3yabTaThl — MeTanpeamMmernsie (OPM):

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



JEATEIIBHOCTD; MCIIONIB30BATh BCE BO3MOKHBIE PECYPCHI IJI JOCTUKCHMSI IIOCTABJICHHBIX LEJIen
U peasin3aliuy MJIaHOB JEATEbHOCTH; BHIOUPATh YCIICIIHbIE CTPATETHH B PA3IMYHBIX CUTYaIUsX;

OPM 2 - ymeHue NpoJyKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATh B MPOIECCE COBMECTHON
NEeSTeIbHOCTH, YYUTHIBATh MO3MLUU JAPYIHX YYACTHHUKOB JESATEIBHOCTH, 3S(P(PEKTUBHO
pa3pemiaTh KOHQIUKTHL;

OPM 3 - BiajicHHe HaBbIKaMU MTO3HABATEIILHON, yUeOHO-MCCIICIOBATEIBLCKON U TPOCKTHOM
NEeSTEeIbHOCTH, HaBbIKAMU  pa3pellleHus Mpo0sieM; CIOCOOHOCTh M TIOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOZOB PEIICHUs NPAKTUYECKUX 3a/1ay, IPUMEHEHHUIO PA3JIMYHBIX
METOJI0B IT03HAHNUS;

OPM 4 - TrOTOBHOCTh M CIOCOOHOCTHP K CaMOCTOSITENIBHONH WH(MOPMAIMOHHO-
MIO3HABATEJIbHOW JeSITEIbHOCTH, BJIAJCHHE HABBIKAMH IIOJIy4EHHs HEOOXOAMMOH WH(popManuu
U3 CIOBapel pa3sHbIX TUIIOB, YMEHUE OPHEHTUPOBATHCS B Pa3IMYHBIX HCTOYHHKAX WH(pOpMAIINH,
KPUTUYECKH OLIEHUBATh M WHTEPHPETHUPOBATH HH(POpPMAIUIO, MOIYyYaeMYI0 U3 Pa3IHYHBIX
HCTOYHUKOB;

OPM 5 - ymeHHMe HCHOJB30BAaTh CPEACTBAa MH(OPMAILMOHHBIX U KOMMYHHUKAI[MOHHBIX
texHousoruil (nanee — MKT) B perieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHbBIX
3ajjay ¢ CcOOJIOZeHHEeM TpeOOBaHMM SPrOHOMUKHM, TEXHUKM O€30MacCHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM MH(POPMALIMOHHOH 0€301acHOCTH;

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 - BnazneHue sA3bIKOBBIMU CPEICTBAMH - YMEHHUE SICHO, JIOTMYHO U TOYHO H3J1araTh
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh a/ICKBaTHbIE SI3bIKOBBIE CPEJCTBA;

OPM 9 - BnajieHre HaBbIKaMM IT03HABATEIbHON pe(IEeKCUH KaK OCO3HAHMs COBEPILIAEMbIX
JEHCTBUI U MBICIMTEIBHBIX IIPOLECCOB, 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-
Hay4YyHOW KapTHHE MHpA, O MIPUPO/IE KaK €INHOI LEIOCTHON CUCTEME, O B3aUMOCBS3H YEJIOBEKa,
IpPUPOIBI M 00IIIECTBa; O MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciTabax BeenenHoii;

OPII 2 - BnajeHue 3HaHUAMU O HanOoJee BaKHBIX OTKPBITHAX U JOCTHXKEHUSX B 00J1aCTH
€CTECTBO3HAHHS, MOBIUABIIMX HA 3BOJIOLUIO NIPEACTABICHUI O IPUPOJIE, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

OPII 3 - chopmMupOBaHHOCTb YMEHHUSI NMPHUMEHSITh €CTECTBEHHO-HAYYHbIE 3HAHUS JUIS
OOBSCHEHUS! OKpYXKAIOLUX SIBIIEHUI, COXpaHEHUs 3/10pOBbs, oOecreueHusi 0e30MacHOCTU
KU3HEJEATEIIbHOCTH, OepeKHOro OTHOIIECHHUS K IIpUpPO/IE, paloHaIbHOIO
IPUPO/IONOIB30BaHUS, a TAK)KE BBIMIOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

OPII 4 - chopMUPOBaHHOCTH MPEACTABIECHUII O HAYYHOM METOJIe TO3HAHUS MPUPOABI U
CpEICTBaX M3y4YEHHUs] MEraMupa, MaKpoMHpa U MUKPOMHUDA; BIAJCHUE MPUEMAMH €CTECTBEHHO-
Hay4YHbIX HaOJIOJEHUH, ONBITOB WCCIEAOBAaHUA W OLEHKU JOCTOBEPHOCTH TMOJYYEHHBIX
pE3yJIbTaTOB;

OPIl 5 - BiajgeHUE NOHATHIHBIM ammapaToM €CTECTBEHHBIX HAyK, IO3BOJSIONINM
M03HABaTh MU, YUaCTBOBATh B AUCKYCCHUSIX MO €CTECTBEHHO-HAYUYHBIM BOIIPOCAM, UCIIOJIb30BATh
pa3inyHble MCTOYHMKM WHGOpMalMu Ui TMOATOTOBKHM 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 ESITEIbBHOCTU 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 MHTEJUIEKTYaJIbHOTO 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 OKPYKAIOIIEr0 €CTECTBEHHOIO 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 3aJ1a4 JCSITEIbHOCTH, BEIOMPATh CPEACTBA JJISI UX JTOCTHKEHUS
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-HAy4YHOMI
KapTUHE MHpPA, IPUPOJIC KaK €TUHOM IIEJIOCTHON CUCTEME, B3aUMOCBSI3H YEJIOBEKa, MPUPOIBI U
o0111ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIiTadax BeeneHHoil;

* BIAJCHUE 3HAHUSAMH O HauboJee 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 6e301acHOCTH
KU3HEACSTEIbHOCTH, OepeKHOTO OTHOLLIEHUS K pupoze, palMOHANIBHOTO
MIPUPOIOTIONB30BAHMS, a TAK)KE BBIMIOJTHEHHUS POJIM TPAMOTHOTO TIOTPEOUTES;

* c(hopMUPOBAHHOCTH MPEACTABICHHI O HAYYHOM METOJE TMO3HAHUS MPHUPOILI M CPEACTBAX
W3Yy4eHUs] 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 JIUCKYCCHSIX IO €CTECTBEHHO-HAy4YHBIM BOIPOCAM, HUCIIOJIb30BaTh pa3IMYHBIC
UCTOYHUKMA HH(OpPMAIMU IS TOJATOTOBKA COOCTBEHHBIX pPadOT, KPUTHYECKH OTHOCHTHCS K
coobmenussMm CMU, coaepkaum Hay9IHYIO HHPOPMAITHUIO;
* chOPMUPOBAHHOCTh YMEHUU MMOHMMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOT'O 3HAHHS IS
Ka)KIO0ro 4eJl0OBeKa He3aBUCHUMO OT ero MmpodeccroHabHOM 1eATeNbHOCTH, pa3indaTh (akThl 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
00yyJarouuics 10JKEH OBIAIETh CISAYIOIMIMMI BUAAMHU YUeOHOMH 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,

JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHMUSI, BOCIIPUHUMATD U
aHAIM3UPOBATH MHEHHSI COOECETHUKOB, MPU3HABAS IIPABO JPYTOro
4eJI0BeKa Ha UHOE MHEHHUE.

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

Mexanuka

Kunemaruka O3HakoMJIeHHE €O ClIOCO0aMH OIMCAaHUSI MEXaHUYECKOT O IBUKEHHUS,
OCHOBHOM 3a7ja4€il MEXaHUKH.

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 JIBUKEHUS
TeJa MO OKPY>KHOCTH.

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

JnHamuka [TonuManue cMbICiIa TaKUX (PU3MUECKUX MOJIENIECH, KaKk MaTepraibHas
TOYKA, UHEPLMAJIbHASI 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. OObsICHeHHne 1
MPUBEJCHUE MPUMEPOB SIBJIEHUSI 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 B3aUMOJCHCTBHUSAX.
Brruncnenue paboThl CUI U M3MEHEHUS KUHETUYECKOW SHEPTUU Tefa.
Belunciienre NOTeHIMAIBHON SHEPTUHU TN B TPAaBUTALIMOHHOM I10JIE.
XapakTeprucTUKa IPOU3BOJAUTEIBHOCTH MAlIH U JIBUTaTeIeH C
UCIIOJIb30BAHUEM ITOHATHS MOITHOCTH

OcHogbl MONEKYAAPHOU PUUKU U MEPMOOUHAMUKU

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




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

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 JABM)KEHUS MOJIEKYJI IO U3BECTHOM TeMIlepaType
BEILECTBA.

M3mepeHne BIaKHOCTH BO3lyXa

TepmoauHamuka

OKCEpUMEHTAILHOE HCCIIEI0BAaHUE TEIJIOBBIX CBOWCTB BELIECTBA.
PacueT konnuecTBa TEmI0ThI, HEOOXOAUMOTO Ul OCYILECTBICHHUS
Ipolriecca IpeBpalieHus BEIEeCTBa U3 OJHOIO arperaTHOr0 COCTOSIHUS B
JIpyroe.

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

IIpuBeneHne mpuMepoB NPOBOAHUKOB, JUNICKTPUKOB U
KOH/JIEHCAaTOPOB.

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

TlocTOsITHHBIIT TOK

N3mepenne momrHoCTH ekTpuueckoro Toka. Msmepenne 3J1C u
BHYTPCHHET'O 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 JIEBOM PyKH JJIs ONIpEAETICHUS HapaBICHUs
cuibl Ammepa.

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

Koneoanusa u éonnut

Mexannueckue
KOJICOAHUSA 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 xonebanwuii 3syqamiero tena. [IpuBenenue 3HaueHus
CKOPOCTH pacipOCTPaHEHUs 3ByKa B PA3JIMUHBIX Cpeax.

YMeHue o0bsICHITh UCIOJIb30BAaHKE YIBTPa3ByKa B MEIUIINHE

DJIEKTPOMAarHuTHbHIE
KoJIeOaHus U BOJHBI

Hab6nronenue ocimuiorpaMM rapMOHUYECKUX KOJICOAHHI CHITBI TOKA
B IICIIH.

OO0BsicHEeHHE TIPEBPAIICHUS YHEPTUN B UICATTHHOM KOJIEOATEThHOM
KOHTYpE.

N3ydenue ycTpoiicTBa U MpHUHIIMIIA AEHCTBUS TpaHCPopMaTopa.
AHann3 cXeMbl Mepeiayu dIEKTPOIHEPTUU Ha OOJBIITNE PACCTOSHUSI.
[IpuBenenre mpuMepoOB BUIOB PATUOCBSI3H. 3HAKOMCTBO C
YCTPONCTBAMHM, BXOJSIIUMHU B CUCTEMY PAJIMOCBSI3U.




OO0cyxenne 0COOCHHOCTEH pacpoCTpaHEHUS PATMOBOTH

CBEeTOBBIE BOJTHBI

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

YMeHHe CTpOUTh H300paKEHUS MTPEAMETOB, J1aBacMbIC JTUH3AMH.
Pacuer ontuyeckoli CHIIBI IMH3BI

Demenmol K6AHMOBOU huzuKu

KBanrtoBbie
CBOIICTBA CBETA

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

duzuka aroma

dopmynupoBanue nocryiaaroB bopa. Habmonenue nuneituatoro

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 sIJIED.

[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 JUIsl JOCTHXKEHUS ycrexa

B JII000OM BHUJIE TPAKTHYECKOHN IESTEILHOCTH

Bcenennasn u ee I60J1I0UUA

Crpoenue u OO0BscHeHHe MoJienu paciuupsoneiics Beenennoi
pazBuTHE
Bcenennoint
IIpoucxoxnenue Hab6nronenue 38e31, JlyHs! u muanet B Teneckon. Habmonenne
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 ONEpUPOBaTh CIECIYIOLUUMU
XUMHYECKHE XUMHUYECKUMHU
TIOHSTHS MOHSTHSIMU: «BEIIECTBO», «XUMUYECKUH DIIEMEHTY, «aTOM,

«MOJIEKYJIa», «OTHOCUTEJIbHBIE aTOMHAs M MOJIEKYJISIpHAsi MacChl»,
«HOHY, «AJUIOTPOMHUS», A30TOMBD, «XUMHUYECKasl CBA3bY,
«AIEKTPOOTPHUIIATETLHOCTEY, «BATCHTHOCThY, «CTENIEHb OKUCIICHUS,
«MOJbY, «MOJISIPHASI MAccay, «MOJIIPHBIH 00beM Ta3000pa3HbIX
BEIIECTBY, «BEILECTBA MOJIEKYJISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS»,
«pacTBOPBIY, «AIEKTPOJIUT U HEITEKTPOIIUTY, «IIEKTPOIUTHYECKAS
JIUCCOITUAITNSY, KOKUCITUTEIh U BOCCTAHOBUTEINDY, «OKUCICHHE U
BOCCTaHOBJIEHUE», «CKOPOCTh XUMUUYECKON PEAKLIUN», «XUMUYECKOE
paBHOBECHE», «YTJIIEPOIHBIN CKENeT», «PyHKIIMOHATIbHAS TPYIIaY,
«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 cmpicia cuMBOIMKY [leproanueckoit
Tabnuibl xuMudecknx snemenToB /I, M. MenneneeBa (HomepoB




AIIEMEHTA,

Mepro/ia, TPYMIbl) U YCTAHOBJICHUE PUYUHHO-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 TEOpHUHU
XUMHNHU

VY cTaHoBIEHUE 3aBUCUMOCTH CBOMCTB XMMHYECKUX BEIIECTB OT
CTPOEHUSI aTOMOB 00Pa3yIOMINX UX XUMHUYECKUX 3JIEMEHTOB.
XapakTeprucTUKa BaKHEHIINX TUIIOB XUMUYECKHUX CBA3EH U
OTHOCUTEIILHOCTH 3TOi TUTIONOTHH. OOBsICHEHNE 3aBUCUMOCTH CBOWCTB
BELLECTB OT UX COCTaBa U CTPOCHHUS KPUCTAIUNIMYECKUX PEIIECTOK.
DopMyYJIMPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUH IICKTPOJIUTHUECKOU
JUCCOLMAIMU U XapaKTEPUCTHUKA B CBETE ITOM TEOPUU CBOICTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUM.

@opMyIMPOBaHUE OCHOBHBIX MOJIOKEHUN TEOPUU XUMUYECKOTO
CTPOEHUS OPraHUYECKUX COCIMHEHUN U XapaKTEPUCTUKA B CBETE ITOMN
TEOPHUH CBOMCTB BaXKHEHIINX MPEIACTABUTEIEH OCHOBHBIX KJIacCOB
OPraHNYECKUX COCTMHEHUN

Baxueiinue
BEIECTBA U
MaTrepHuabl

XapakTepuCcTUKa CTPOCHUS aTOMOB M KPUCTAJUIOB M HA 3TOW OCHOBE —
00X (PU3MIECKUX M XUMUIECKIX CBOMCTB METAJUIOB U HEMETAJLIOB.
XapakTepuCcTHUKa COCTaBa, CTPOCHUS, CBOMCTB, TIOJTYYCHUS
MPUMCHECHHE BAXXHEHIIINX HEMETAJIIIOB.

XapakTepuCTUKa COCTaBa, CTPOCHUS M OOIIMX CBOMCTB BaKHEUIITHX
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 CUMBOJIUKU.
HaspiBaHne n3y4eHHBIX BEIIECTB IO TPUBUAIBHOW HIIH
MEKIYHapOAHON HOMEHKIIAType U OTPaXKEHUE COCTaBa ITUX
COCTMHEHUH C MOMOIIBI0 XUMUYECKUX (HOPMYII.
OTpaxeHne XUMHUYECKUX MPOIECCOB C MOMOIIBIO YPABHEHUN
XAMHYECKHUX PEaKui
XUMHYECKHE OO0ObsicHeHHE CYITHOCTH XUMHUYECKUX mporieccoB. Kinaccuduxarus
peakuuu XAMHWYECKHX PEaKIUi 10 Pa3IMYHbIM MPU3HAKAM
XUMHYECKUM BrInosHeHnEe XMMHAYECKOT0 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 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

OOBscHEHNE XUMUYECKUX SIBIICHHUH, IPOUCXOSIIUX B IPUPOJE, OBITY
Y Ha MPOU3BOJICTBE.




3HaYHMOE
coziep)KaHue

Co0OmroieHne mpaBMIT SKOJIOTHYECKH TPAMOTHOTO ITOBEICHUS B
OKpYKarollen cpere.

OreHKa BIUSHHS XUMUYECKOTO 3arpsI3HEHHS OKPYIKAIOIIeH Cpebl
Ha OPraHU3M YeJIOBEeKa U JAPYT'He KUBBIC OPTaHU3MBI.
CoOumroieHre mpaBuil 6€30MacHOTO OOpaIEeHHsI C TOPIOYUMHE U
TOKCHYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYAOBAHUEM.
Kputndeckas omieHKa JOCTOBEPHOCTH XUMUYECKOH HH(MOpMAITHH,
IIOCTYIAIOIEH U3 Pa3HbIX HCTOYHUKOB

buonornsa —
COBOKYIHOCTh HayK
0 JKHBOM

npupozae. Meroasl
HAY4YHOTO MMO3HAHUS
B Onosoruu

3HAKOMCTBO C 0ObEKTaMH U3y4YeHHsI OUOJIOTHH.

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

Kierka

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

3HaHHUE CTPOEHUS KJIETOK 0 pe3ysibTaTaM padOoThl CO CBETOBBIM
MHUKPOCKOIIOM.

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

Opranusm

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

3HaHME [TPUYUH, BBI3BIBAIOIINX HAPYLIECHUS B Pa3BUTHH OPraHU3MOB.
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 OLICHUBATH Pa3IMUHbIE TUIIOTE3bI
IIPOUCXOXKICHUS KU3HU Ha 3eMIIE.

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

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.

VYMeHune 10Ka3bIBaTh POACTBO YEI0BEKA U MIEKOIUTAIOIINX,
OOLTHOCTh U PaBEHCTBO YEJIOBEYECKUX pac

OKOCUCTEMEI

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

3HaHuE OTJINYUTENBHBIX 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

1eJen, NpeIBUACHUS BO3MOXKHBIX PE3yJIbTaTOB ATUX JECHCTBUH,
OpraHu3ali CAMOKOHTPOJIS M OLIEHKH MOJYYEHHBIX Pe3yJbTaToB.
O06yueHne cobII0IEHUIO IPABUJI IOBEJIEHUS B IPUPOJIE, OEPEKHOMY




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

6. O0bem IMCUMIVIMHBI M BUABI Y4eOHOI padoThI

. 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
JlaGopaTopHbIe 3aHATHS
B ToMm uncie B MHTEpaKTHBHOM 106 70 36
dopme
CamocTosrenpHas padoTta 53 35 18
@DopMBI IPOMEKYTOUHOHN aTTECTALIUU Hpyrue Jud.3auer
MaxkcuMmajibHasi ydyeOHasi HArpy3Ka 159 105 54

7. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI

7.1. Pa3nennl 001meo0pa3oBaTeIbHOM TUCHMIIMHBI M BUABI 3aHATHI
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1. | ®dusuka 20 14 16 |50/34
2. | Beenenue 3 2 5/3
3. | MexaHuka 3 2 2 7/3
4. | OCHOBBI MOJIEKYJISIpPHON (PU3HKU 3 2 2 7/3
Y TEPMOJMHAMUKHU
5. | OCHOBBI AJEKTPOTUHAMUKHI 3 2 2 7/3
6. | KonebGanus 1 BOTHBI 3 2 2 7/3
7. | DneMeHTbl KBaHTOBOU (PU3HKHU 3 2 2 7/3
8. | BcenenHas u ee 3BONIOIMS 2 4 4 10/6
9. | Xumus 20 18 21 | 59/38
10. | Beenenne 1 1 2/1
11. | OOuas u HeopraHu4eckasi XuMUs 1 1 1 32
12. | OCHOBHBIC ITOHATHUS ¥ 3aKOHBI XUMHN 1 1 1 32
13. | Ilepuonnueckuii 3akoH u Ilepuoauueckas cucrema 1 1 1 3/2
XUMHAYECKHX JIEMEHTOB
.1. Menneneea
14. | Ctpoenue BemiecTBa 1 1 1 3/2




15. | Bona. PactBopsI 2 1 1 4/3
16. | Xumuueckue peakiuu 1 1 1 32
17. | Knaccudukanusi HEOPraHM4IEeCKUX COSIUHEHUN U X 1 1 1 3/2
CBOICTBa
18. | MeTasuibl ¥ HEMETAJLIBI 2 2 3 7/4
19. | Opranuueckas XuMHsI 1 1 1 3/2
20. | OcHOBHBIE MTOHATHS OPTAHUYECKON XUMHUU U TEOPHS 1 1 1 3/2
CTPOCHHS OPraHNICCKUX COCTUMHECHUIN
21. | YraeBoopoabl U UX IPUPOJHBIE HCTOYHUKU 2 2 3 714
22. | Kucnoponacoaepskamiyue opraHu4ecKue COeTMHCHMS 1 1 1 3/2
23. | A3oTcojepiKaliue OpraHnuecKre COSIUHEHNS. 1 1 1 3/2
ITonumeps!
24. | XvMus U 5KU3Hb 1 1 1 32
25. | XuMus ¥ OpraHusM 4elioBeKa 1 1 1 3/2
26. | Xumus B ObITY 1 1 1 3/2
27. | buoJorus 20 14 16 | 50/34
28. | buosorus - COBOKYIHOCTb HayK O KUBOW IPUPOJIE. 4 2 3 9/6
MeTo/1bI HAyYHOTO ITO3HAHUS B OMOJIOTHU
29. | Knerka 4 4 4 12/8
30. | Opranusm 4 4 3 | 11/8
31. | Bug 4 2 3 9/6
32. | DKocucTeMBI 4 2 3 9/6

7.2. Coaep:xanue pa3aejaoB IHCHUILINHBI

HaumenoBanue pasnena

N2 11/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. OcHOBEI 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 TPOUCXOXKICHUS
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 XUMUH OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIMHEHUN
9. Pa3nen 7. OcuoBHble moHATUA U | Tema 7.1. OCHOBHEIE TOHATHS U 3aKOHEI
3aKOHBI XUMHH XUMHAH
10. Paznen 8. [lepuonnueckuii 3akon | Tema 8.1. [lepuoauueckas cucrema
u [lepuonuueckas cucrema XUMHUYECKUX IJIEMEHTOB.
XUMHUYECKUX DIIEMEHTOB Tema 8.2. Buapl XUMHUYECKOH CBSI3H.
.. MenneneeBa Tema 8.3. XumMuueckue peakiu.
CKOpOCTh XMMHYECKOI peakiuu
11. Paznen 9. Crpoenue BemecTBa Tema 9.1 Tunbl XUMHUYECKON CBS3H.
Tema 9.2. CreneHb OKUCIECHHUS.
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. Xumunueckue Tema 11.1 CkopocTh XUMUUYECKUX
peakuuu peakuuii.
Tema 11.2. Xumuueckoe paBHOBECHE.
Temall.3. DHepreTuka XMMHUECKUX
peaxkiun
14, Paznen 12. Knaccudukanus Tema 12.1. Teopust 371€KTPOJIUTHYECKOM
HEOPTraHWYECKUX COCMHECHHUN U | TUCCOIHAIUH.
UX CBOMCTBA Tema 12.2. Kitaccel HeopraHu4eckux
COEIMHEHUH 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.] Teopust XUMHUECKOTO CTPOECHHUS
OpraHNYEeCKON XUMUHU OpraHUYeCcKUX coequHeHU A.M.
Y TEOpHUsI CTPOEHUS byrneposa
OPTraHUYECKUX COCTUHEHUMN
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. IlpupogHble HCTOYHUKN
YIJI€BOIOPOIOB
18. Pasnen 16. Tema 16.1. CriupThl. DEHONBIL.
Kucnoponcoaep:xarre Tema 16.2. Aapaeruabl 1 KETOHBI.
OpraHUYeCKHe Tema 16.3. KapOoHOBBIE KHCIOTHI.
COETMHEHUS Tema 16.4. Cnoxuble 3¢pupsbl. 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 Baustaue Makpo 1 MUKpO
3JIEMEHTOB Ha OPraHU3M YEJIOBEKa

21.

Paznen 19. Xumus u opranusm
YyesioBeKa

Tema 19.1. JlekapcTBa. Butamuns! u
TOPMOHBI.

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

22.

Paznen 20. Xumus B ObITY

Tema 20.1. XumMus numniu.

Xumus B cagy U OrOpoJe.

Tema 20.2. Moromue cpeacTsa B OBITY.
XuMHS 1 KOCMETHKA

BuoJsorus

23.

Paznen 21. buonorus -
COBOKYITHOCTb HayK O KUBOU
pupoIe.

MeTo/1bl HayYyHOTO TIO3HAHUS
B OMOJIOTHH

Tema 21.1. Kususb, ee cBOICTBa, ypOBHU
OpraHu3aIy, MPOUCXOKICHUE U
pazHoobOpasue.

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

Tema 21.3. YpoBHU opraHu3aliu KHUBOM
MIPUPO/IBI.

Tema 21.4. IIpoucxoxaeHue >KkM3HU

24,

Pasnen 22. Knerka

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.

Pa3nen 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 YUEHUE.
Tema 24.2. IloHsiTHE BUIA U €TO
KPUTEPHUEB.

Tema 24.3. HacnencTBEeHHOCTE U
W3MEHYUBOCTH

27.

Pasgen 25. DxocucreMsbl

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 TEXHOJIOTHH

Ne | HammeHoBaHue pa3iena Oopa3oBaTesibHbIE TEXHOJIOTUH
n/n AUCUMILIMHBI (B TOM YucJie HHTEPAKTHBHbBIE)
Pusuka
1. |BBeaenme Jlexius-Bu3yain3anusi, JISKIHsI-TUaIor, JEKIus ¢ pa3dopom
KOHKPETHBIX ~ CUTyallMi, CeMHUHap-IAUCIYT, HIPOOJIEMHBIH
CEMHHAp, pELICHHE CUTYAallMOHHBIX U KOHTEKCTHBIX 3ajad,
«Mo3roBast aTaka», METOJ IPOEKTOB
2.  |Pazgen 1. Mexanuka Jlexuusa-Bu3yanusanus, JEeKUUs-IUallor, JeKuus ¢ pazdopom
KOHKPETHBIX ~ CUTyallMi, CEeMHUHap-IUCIYT, HPOOJIEMHBIH
CEMHHAp, pELICHHE CUTYAllMOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast aTaka», METOJ IPOEKTOB
3. |Pa3gen 2. OcHOBBI Jlekuus-Bu3yanu3anus, JeKIUsI-11alor, JeKIus ¢ pa3doopom
MOJIEKYJISIPHOM (hr3HKH KOHKPETHBIX  CUTyallMi, CEeMHUHap-IAUCIYT, HPOOJIEMHBIHI
1 TEPMOJIMHAMUKH CEMHHAp, pELICHHE CUTYAllMOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast aTaka», METOJl IPOEKTOB
4.  |Pazgen 3. OcHOBBI Jlexuus-Bu3yanusanusi, JEKUUsI-IUaor, JeKus ¢ pa30opom
PJIEKTPOJMHAMUKU KOHKPETHBIX ~CUTyallMi, CeMUHap-IAUCIYT, HpPOOJIEMHBIH
CEMHHAp, pELICHHE CUTYAallMOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBasi aTaka», METOJl IPOEKTOB
5. [Paznen 4. Konebanus u Jlekuus-Bu3yanu3anus, JeKIUsI-11alior, JeKIus ¢ pa3dopom
BOJIHBI KOHKPETHBIX ~ CHUTYallMid, CEMHUHAp-IUCIYT, MNPOOJIEMHBIH
CEeMUHAp, pEIIEHUE CUTYAl[MOHHBIX W KOHTEKCTHBIX 3a/ad,
«Mo3roBast araka», METOJ IPOEKTOB
6. [Pazgen 5. DnemeHTHI Jlekuus-Bu3yanu3anus, JeKIUsI-I1alior, JEeKIus ¢ pa3dopom
KBAaHTOBOU (DH3UKHU KOHKPETHBIX ~ CUTYallMid, CEMHUHAp-IUCIYT, MNPOOJIEMHBIHI
CEeMHHAp, PEIIEHUE CUTYAl[MOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast araka», METOJ IPOEKTOB
7.  Pa3zgen 6. Bcenennasg u ee  Jlekuus-Bu3yanusanus, JEKIMs-IUAIIOr, JIEKIUS ¢ pa3dopoM
HBOJTIOLINS KOHKPETHBIX CHUTYyallui, CEeMHHap-AMCIYT, MPOOIEMHbIN
CEMHHAp, PELICHHE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBas araka», METOJ| IPOEKTOB
Xumus
8. |BBemeHnme Jlekuusi-BU3yanu3aus, JeKIHs-Iuaor, JeKIus ¢ pa3oopoM
KOHKPETHBIX CUTYaIUil, CEeMHHAP-IUCITYT, IPOOIEMHBIH
CEeMHUHap, pEelIeHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3aj1a4,
«Mo3roBas atakay», METOJ IPOEKTOB
9. [Pazgen 7. OcHOBHBIE Jlexuus-Bu3yanu3anus, JeKIHs-I1ajor, JeKIHs ¢ pa3oopoM
[TOHATHS 1 3aKOHBI XUMUH | KOHKPETHBIX CUTYallUil, CEeMUHApP-AUCITYT, TPOOIEMHBIN
CEMHMHAp, PELICHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]ad4,
«Mo3roBast aTaka», METOJ, IPOEKTOB
10. |Pa3gen 8. Ilepuoanueckuii |[Jlexkuus-Bu3yanusanus, JEKLIUsA-IAAIOT, JIEKLHU C pa30opomM
3aKoH u Ileprnommieckas KOHKPETHBIX CUTYyallli, CEeMUHAp-AUCITYT, TPOOIEeMHBIN
CHCTEMa XHMICCKHUX CEeMHMHAp, PENICHUE CUTYallHOHHBIX H KOHTEKCTHBIX 3a/1ad,
DJICMEHTOB «Mo3roBast aTaka», METOJ IPOEKTOB
JI.11. MenneneeBa
11. |Pa3znmen 9. Ctpoenue Jlexumsi-Bu3yanu3anus, JeKIusi-TUajior, JEKIUs ¢ pa3dopom

BCIICCTBA

KOHKPETHBIX CUTYaIUi, CEeMUHAP-IUCITYT, TPOOIEMHBIH
CEMHUHAp, PELICHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3ajad4,




«Mo3roBas araka», MCTOJ ITPOCKTOB

12. [Pazpmen 10. Bona. PactBopsl [Jlekuus-Bu3yanu3anus, JIEKIUS-THAIIOT, JIEKIHS ¢ pa30opoM
KOHKPETHBIX CUTYyallUi, CEeMUHAp-AUCILYT, IPOOIEMHBIN
CEMHUHAp, pelIeHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3aj1a4,
«Mo3roBast aTaka, METOJ IPOEKTOB
13. |Pazmen 11. Xumunueckue Jlexumsi-Bu3yanu3anusi, JEKIHs-THaJIoT, JEKIHs ¢ pa30opoM
peaKunn KOHKPETHBIX CUTYallUid, CEMUHAP-AUCIYT, TPOOIEMHBII
CEMHUHAp, PELIEHUE CUTYAllMOHHBIX U KOHTEKCTHBIX 3aj1a4,
«Mo3roBast araka», METOJ IPOEKTOB
14. |Pa3gen 12. Knaccudukanus [Jlekuus-Bu3yanuszanus, JEKIUs-IAAIOT, JIEKIU C pa3dopom
HEOPT! aHH‘IﬁiCKHX 5 KOHKPETHBIX CUTYallHi, CEeMUHAP-AUCITYT, TPOOIEMHBIN
COCMTMHCHNM U HX CBOUCTBA |conppap, penieHne CUTYAIIMOHHBIX M KOHTEKCTHBIX 33714,
«Mo3roBast aTaka», METOJ IPOEKTOB
15. |Pasmen 13. MeTaiuisl 1 Jlexumsi-Bu3yanu3anusi, JEKIHs-THaJIoT, JEKIHs ¢ pa30opoM
HEMCTaJLIbI KOHKPETHBIX CUTYyallUi, CeMUHApP-AUCIYT, IPOOIEMHBIN
CEMHHAp, PELIEHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3aj1a4,
«Mo3roBast araka», METOJ IPOEKTOB
16. |Pasmen 14. OcHoBHEIE Jlexius-Bu3yanu3anusi, JeKIus-A1ajor, JeKIus ¢ pa30opom
MOHSTHS OPTaHHYCCKOi KOHKPETHBIX CUTYAIlHi, CEMUHAP-AUCITYT, MPOOIEMHBIN
XUMITH CeMUHAp, PEUICHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/1a4,
11 TCOPHA CTPOCHIA . [«MosroBas araka», METOJ IPOEKTOB
OpPraHMYECKUX COCAUHEHUN
17. [Pazpmen 15. Yruesogopoasl u/lekuus-Busyanusanus, JEKINs-IUaIOT, JIEKIH ¢ pa30opoM
X TPUPOAHBIC HCTOYHUKH  [KOHKPETHBIX CUTYaIlHid, CEMUHAP-AUCITYT, IPOOIEMHBIN
CEMHUHAp, PELIEHUE CUTYAllMOHHBIX U KOHTEKCTHBIX 3aj1a4,
«Mo3roBast araka», METOJ IPOEKTOB
18. [Pa3zmen 16. Jlexius-Bu3yanu3anusl, JeKIus-A1ajor, JeKIus ¢ pa3dopom
Kucnopozcoaepikaniue KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCIIYT, IPOOIEMHBIH
OpTraHniecKkne CEMHMHAp, PELICHUE CUTYAIIMOHHBIX H KOHTEKCTHBIX 33714,
COC/IHCHIA «Mo3roBas araka», METO/JI TPOEKTOB
19. [Pazpmen 17. Jlexnus-Bu3yanu3anusi, JeKIusa-11ajor, JEeKIus ¢ pa3dopom
AsoTconepxkarue KOHKPETHBIX CUTYyallUi, CeMUHApP-AUCITYT, TPOOIEMHBIN
OPTraHU4CCKUC COCAMHCHWS. |cenppap, pemenne cUTYalMOHHBIX M KOHTEKCTHBIX 3a/1ad,
[ Tonmmepbl
«Mo3roBas arakay», METOJ MPOEKTOB
20. [Pazgen 18. Xumus u xu3Hb Jlekuus-Bu3yanu3anus, JEKIHsI-TUaIor, JEKIUs ¢ pa30opom
KOHKPETHBIX CUTYAIlHi, CEMUHAp-AUCITYT, MPOOIEMHBIN
CEMHUHap, pelIeHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/1a4,
«Mo3roBas ataka», METOJ] IPOEKTOB
21. |Pasnen 19. Xumusa u Jlexumsi-Bu3yanu3anus, JeKIusi-TUajior, JEKIUs ¢ pa3doopom
OpraHnu3M 4€JI0BEKa KOHKPETHBIX CUTYyallli, CEeMUHAp-AUCITYT, TPOOIEMHBIN
CEMHUHAp, pEUIEHUE CUTYAIIMOHHBIX U KOHTEKCTHBIX 3a/1a4,
«Mo3roBas arakay, METOJ] IPOEKTOB
22. [Pazgen 20. Xumus B ObiTy  Jlekuusi-Bu3yanu3anius, JEKIHsI-IMaIor, JEKIUs ¢ pa30opom

KOHKPETHBIX CUTYyallHi, CEeMUHAp-AUCITYT, MPOOIEeMHBIN
CEMHUHAp, pEICHUE CUTYAllMOHHBIX M KOHTEKCTHBIX 3a/1a4,

«Mo3roBas aTtakay, METOJ] POEKTOB




Buogorus

23. [Pasnmexn 21. buomorus - Jlexumsi-Bu3yanu3anus, JeKIHsI-TUajior, JEKIUs ¢ pa3dopom
COBOKYITHOCTb HayK O KOHKPETHBIX CUTYallHi, CEeMUHAp-AUCITYT, IPOOIEMHBIN
JKUBOH TIPUPOJIE. CeMUHAp, pellleHUe CUTYallMOHHBIX ¥ KOHTEKCTHBIX 3314,
MeTo/1bI HayYHOTO
O3HAHMS «Mo3roBas arakay, METOJ] IPOEKTOB
B OMOJIOTHH
24. [|Pasnen 22. Knerka Jlexuusi-Bu3yanu3anusi, JEKIHs-THaJIOT, JEKIHs ¢ pa30opoM
KOHKPETHBIX CUTYallHi, CEeMUHAp-AUCITYT, IPOOIEMHBIN
CEeMHHAp, pelIeHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3aj1a4,
«Mo3sroBas arakay, METOJ] MPOEKTOB

25. [Paspen 23. Opranusm Jlexuus-Bu3yann3anusi, JeKIUsA-11ajor, JEKIHs ¢ pa30opom
KOHKPETHBIX CUTYyallUi, CEeMUHAp-AUCILYT, IPOOIEMHBIN
CEeMHHAp, pElIeHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]1a4,
«Mo3roBast aTaka, METOJ IPOEKTOB

26. [Pasnmexn 24. Bun Jlexius-Bu3yanu3anusl, JeKIus-a1aor, JeKIus ¢ pa3dopom
KOHKPETHBIX CUTYAaIlHi, CEeMUHAp-AUCITYT, MPOOIEeMHBIN
CEMUHAp, PEUICHUE CUTYAIIMOHHBIX M KOHTEKCTHBIX 3a/1a4,
«Mo3roBas arakay, METOJ] POEKTOB

27. [Pasgen 25. DKOCUCTEMBI Jlexnus-Bu3yann3anusi, JeKIusa-11ajor, JeKLIus ¢ pa30opom
KOHKPETHBIX CUTYaIlHi, CEMUHAp-AUCITYT, MPOOIEMHBIN
CEMHUHAp, pElICHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]1a4,
«Mo3roBast aTaka», METOJ IPOEKTOB

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

JAUCUMIITUHBI
HaunmenoBanue paszena o0meodpa3oBaTeabHOM OO0pa3oBaresibHbIEe PE3YIbTAThI
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 2J1EKTPOIMHAMUKI 1-15 1-9 1-6
Pasnen 4. Konebanust 1 BOJIHbI 1-15 1-9 1-6
Pa3nen 5. DnemMeHThl KBaHTOBON (DM3HKH 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
[lepuonnyeckas cucreMa XUMHYECKUX IEMEHTOB

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 opraHU4ecKre 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

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

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

buoaorus

Pazgen 21. buonorust — COBOKYIMHOCTh HAyK O 1-15 1-9 1-6

KHUBOU TpUpoJie. MeTo Il HAYYHOTO ITO3HAHMSI

B OHOJIOTHU

Pasznen 22. Kinerka 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 aTTecTanuio oOydarommxcs. [Ipomexyrodnas arrectamus
oOy4aromuxcs 1o AUCUUIUIMHE POBOIUTCS B popme TudhepeHIIMpoBaHHOTO 3a4eTa.

KOHerTHBII\/JI NEpCUYCHb TUIIOBBIX KOHTPOJBbHBIX 3a21aH1/1171 U HUHBIX MaTCpUaioB JId
OLCHKHU PE3YJIbTATOB OCBOCHHA JUCHUIIJIMHBI, @ TAKXKC OIIMCAaHHC nokazarejieii u KPUTCPUCB
OLICHUBAaHUA KOMHCTCHHI/IfI IMPUBCJICH B q)OHJIe OLCHOYHBIX CPCACTB IO JUCHHUIIIINHE.

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

Jlns oGecnieyeHns CUCTEMAaTUYECKOW U PEryJIIpHOM pabOTHI 10 U3YYEHUIO TUCIUILIMHBI U
YCIELIHOTO0 TMPOXOXKJIEHUS MPOMEKYTOUHBIX U HUTOTOBBIX KOHTPOJBHBIX MEpPONPUITUN
oOyyaroneMycsi peKOMEHAYETCSl PEryJsipHO H3ydaTh KaXKIyl0 TE€MYy IUCLUIUIMHBI, aKTHBHO
y4acTBYSl B ayJUTOPHBIX 3aHSTHUSIX U B XOJ€ pealu3allii Pa3IU4HbIX (OPM CaMOCTOSATEIbHON
WHAUBUAYAIbHON paOOTHI.

[Ipu mnpoBeaeHHMH Y4YEOHBIX 3aHATHM MO AMCHUUIUIMHE MCIOJIB3YIOTCS —CIEAYyIOIne
o0pa3oBaTeNbHbIE TEXHOJIOTUHU (B TOM YHMCIIE UHTEPAKTUBHBIE):

Jlekuus-susyaausanus — ¢opma MpOBEACHUS JIEKIIMOHHOTO 3aHATHSA, B X0Jle KOTOPOM
aKTUBU3AIMs Mpolecca OOY4YEeHHUs IPOUCXOAUT 32 CYET HAISIHOCTH W MPOOIEeMHOCTH
U3JIOKEHUSI H3Yy4aeMOro MaTepuaja, Korja Iepel ayAUTOPHEW CTaBsITCs pas3lInyHble
npoOJIeMHbIE 3aJjaud, BOIPOCHI, PACKPBIBAIOTCS MPOTUBOPEUUS, MOOYKIAIOUIE COBMECTHO
UCKaTh TOAXOABl K MX peueHuto. B jexuuu-Busyanuszanuu mepenada HHGOpMauu
COTIPOBOXKAAETCSA IMpe3eHTaluell (IeMoHcTpalye y4eOHbIX MaTepuasoB, IMPEICTaBICHHBIX B
pa3MYHbIX 3HAKOBBIX CHCTEMaxX, B TOM YHUCIE WUIIOCTPATUBHBIX, TpapUUecKHX, ayauo- U
BUJIEOMATEPHAIIOB).



Jlekuus-quanor — mnpeanosaraeT Imepenady y4eOHOro COJAEp)KaHHUsS Uepe3 CEepHIo
BOIIPOCOB, HA KOTOPBIE 00yYArOIIUIACS TOJKEH OTBEYATh HETIOCPEACTBEHHO B X0/I€ JICKIIUU.

Jlekuust ¢ pa30opoM KOHKpPeTHBIX cuTyauuii. Mcmonb3ys naHHyo ¢opMmy JIeKIHH
IpernoiaBaTesb Uil 00CYyKIeHHUs GOPMYIHUPYET KOHKPETHYIO CUTYyaluto. M3okeHne cCuTyanun
JOJDKHO OBITh OYEHb KPAaTKUM, HO COJAEPXKaTh JOCTAaTOYHYI0 HMH(OPMAIMIO JUIS OLEHKU
XapakTepHOro sBJICHUS U oO0cyxJeHus. OOCyXJeHHe CUTyaluid, Kak IPaBUJIO, MPOUCXOIUT
KOJIJIEKTMBHO, 3aJaya IpernojaBaresis NpU 3TOM - HAIpPaBUTh JUCKYCCUIO B HYKHOE pYCIO.
BaxHo, uToOBl 0OCYXXAE€HHE CUTyallUd 3aKOHYMJIOCh AHAJIU30M U HEOOXOAUMBIM BBIBOJIOM,
KOTOPBIM JaeT uiau oOydarouuiics, Wi IpernojaBaTeib (B 3aBUCHUMOCTH OT KOHKPETHBIX
YCJIOBHI).

IIpodaemublii ceMuHap. OCOOEHHOCTBIO TAKOI'O CEMHHAPA SIBJISIETCS HAJTMYUE JUCKYCCUU.
3a0iaroBpeMeHHO, IpenojaBaTeieM CTaBUTCSA Hepea oOydarommMucs MpoOieMHasi CHTyauus,
TeMa. OOyyarouecs: caMOCTOATENbHO OCYIIECTBISAIOT IOJATOTOBKY K CEMHUHApY, BEIYT MOMCK
uHpopmanuu.

CemuHap-aucnmyT. 3/1€Cb HHUIMATUBA 00YYaIOLIUXCs HE OrPaHUYEHAa KOHKPETHOH Y3KOH
npo6aemMoit UM npoOiIeMHON cUTyalueH, a, HA0O0pOT mpearaercs o0CyAuTh MO0 Impolece,
a0 ycCJOBUS € YYETOM KOMIUIEKCHBIX MNO3MLIMHA. B mpomecce aucrnyra ero y4acTHUKU
BBICKA3bIBAIOT PAa3JIMYHBbIE CY)KJIEHHUS, TOUKH 3PEHHUs, OLCHKM Ha TE€ WM HHBIE COOBITHS,
po0OJIEMBI.

Pemienne CHUTYyallMOHHBIX M KOHTEKCTHBIX 3aaay. 3ajaya — Lejdb, 3aJaHHas B
KOHKPETHBIX YCIOBHSX U TpeOyromas 3¢ dekTuBHOrO criocoda ee qoCcTHKEeHUs. YyeOHbIe 3a1auu
MOYKHO KJIacCCU(HUIMPOBATh IO PAa3HbBIM OCHOBaHMUAM. B 4YacTHOCTH, B COOTBETCTBHU C
XapakTepoOM aHAIM3UPYEMOM CHUTYyallMM MOXHO BBIJCIUTH CIEAYIOIIME 3aaud: BBITOJIHAIOLINE
(GYHKLIUU OBJAaJCHUSI METOAOJOTHEH M TEOPETUYECKUMHU 3HAHUSAMU; BBINOJIHSIOMUE (DYHKIHIO
dopmupoBaHus NpPOo(ECCHOHAIBHBIX KOMIIETEHIMH; BBINOJHAOIINE (DYHKIMM OBJAJECHUS
TPYAOBBIMU JIEHCTBUSIMU, HOPMaMH U IIpaBUIaMU IPOPECCHOHATIBHOM e TeIbHOCTH.

Meron pelieHuss CUTYallMOHHBIX 3a/Jad COCTOMUT B TOM, 4YTO oOOydarouiuecs,
O3HAKOMHUBUINCh C ONUCaHUEM MpPOOJEMBbI, CaMOCTOSTENILHO AaHAIU3UPYIOT CUTYalHIo,
JUArHOCTUPYIOT MpoOJeMy U MPEACTABISAIOT CBOM HJAEU U PEUICHHsS B TUCKYCCHM C APYTUMU
oOydaeMbIMH. B 3aBHCHMOCTH OT XapakTepa OCBEILEHUs MaTepHala UCIOJIb3YIOTCS CUTYyalluu-
WITIOCTPAIMH, CUTYallUU-OLEHKH U CUTYallUU-yTIPasKHEHHS.

Curyanus-wiLIiocTpanus 3akiodaeT B ce0e nmpuMep u3 npodeccHoHaNbHOM MPaKTUKU
(KaK MO3UTUBHBIN, TAaK U HETATUBHBIN) U CIIEAyeT MPEII0KHUTh CIIOCO0 ee pelIeHHU .

Curyanms-ouneHKa MpeJcTaBiseT coOOl ONMMCAHHWE CUTYallMM U BO3MOXKHOE peIlleHHE B
TOTOBOM BHJIE: TPEOYETCs TOIBKO OIIEHUTH, HACKOJIBKO OHO TIPABOMEPHO U 3(P(HEKTUBHO.

Curyauusi-ynpaskHeHue COCTOUT B TOM, YTO KOHKPETHBIN 3MH30] MpodeccunoHaIbHOM
JeSITEIbHOCTH TOATOTOBJIEH TaK, YTOOBI €ro pelleHHne TpeOOBaJo KAKUX-TMOO CTaHIapTHBIX
NeiCcTBUI, HampuMmep, 3amnoiHeHus ¢GopM, MOJITOTOBKH JIOKYMEHTOB, HCIOJb30BaHUs
HOPMAaTUBHBIX JOKYMEHTOB U T.J.

CuTyallMOHHBIM aHaJIM3 BKIJIIOYAET METOJ| aHalIW3a KOHKPETHBIX CUTYyallUd, KEHC-METO[,
METOJ] «MHLUUICHTAY).

«Mo3roBasi ataka» — akTuBHas ¢opma oOydeHHs, ObICTPbIM U 3()eKTUBHBINA crocod
BbIPAOOTKH IyTeH MPeoJ0JIeHUsI TPYIHOCTEH U pa3pelieH s MPOTUBOPEUUH.

JlaHHBII METON ompeeseTcss Kak Croco0 MOOWIM3AIlMU 3HAHHH, OMbITA U TBOPYECKUX
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 MOKHO OOJIbIlI€ BAPUAHTOB PEIIEHUS IPOOJIEMBI, 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/aBalach HENPUHYXKAEHHas aTMmocdepa. Uem
Oonpire uaei, Tem mydmie. Clenyer CTPEMHUTHCS, YTOOBI MPEITIOKEHUS MOCTYMAIH OBICTPO.
[IpenonaBarens, BEAyIIM «MO3rOBYIO aTaKky» HE UMEET IpaBa KOMMEHTHUPOBATh UJIM OLIEHUBATh
BBICKA3bIBaHUSI YYAaCTHHMKOB, HO B TO K€ BpPEMs OH MOXXET IIPEpbIBaTh BBICTYIUICHHE MU
YTOUHATh CYTh BbICKa3bIBaHUA. Bce BbICKa3aHHBIE UJIEM TOJDKHBI OBbITh 3alIMCaHbl Ha JOCKE.

MeTox mnpoeKkTOB - mpeinonaraeT peleHue MNpoOsieMbl, KOoTopas MpegycMaTpuBacT
MCIIOJIb30BaHUE PAa3HOOOpA3HbIX METOJOB M CpPEACTB OOY4YEHMs, a TaK)K€ HHTETPUPOBAHUE
3HAHUH ©W yMEHHH U3 pPa3NUYHbIX oOnacTeil 3HaHUA. JIaHHBIH METOA OTHOCUTCA K
MCCJIEIOBATEIbCKUM, KOT1a OOYUYaIOLIUICS MPOXOAUT BCE ATAIbl MO3HAHMS: OT BO3SHUKHOBEHUS
npoOJeMHOI CHTyalluu M €€ MEePBOHAYAIBHOTO aHAIM3a K MOUCKY MyTEeH pemeHHs MPOoOJIEMBI.
OH mno3BosigseT (GOpPMUPOBATH CIIOCOOHOCTH, MO3BOIsAONME 3(G(EKTUBHO AEHCTBOBATh B
peanbHOM Mpo(ecCHOHAIBHOW WM JKM3HEHHOM CHTyallud, YTO I03BOJISIET OOydaroluMcs
a/IalITUPOBAThCS K U3MEHSIOIIUMCS YCIOBUSAM, THOKO PearupoBaTh Ha BbI30BbI, BO3HUKAIOIIUE B
XoJle peasbHOW mnpodeccuoHanbHOW mnpakTHkH. [IpoekTHas paborta sBisercs ¢dopMmoi
NEeSITeIbHOCTH, B KOTOPOH BO3MOXHO (OPMHUPOBAHUE CIIOCOOHOCTH K OCYIIECTBICHHUIO
OTBETCTBEHHOI'0 BbIOOpa. OCHOBHBIE THIIBI IPOEKTOB, KOTOpPHIE MOXHO HCIIOJIb30BaTh B
nporecce OOYYECHHs: HCCIENOBATEIbCKUI TPOEKT — CTPYKTypa mnpuOmmkeHa K Qopmaty
HAayyHOTO0 HCCJENOBaHus (J10Ka3aTeIbCTBO AKTYalbHOCTH TEMBI, OIpEAe/ieHue HayqHOU
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 MUMEET NETaJbHO MPOPAOOTaHHOM CTPYKTYphI; yueOHO-
[IO3HABATENIbHAS JEATENbHOCTh 00YUaIOIIMUXCsl OCYIIECTBISIETCS B PAMKAaX PaMOYHOIO 3aJjaHMs,
HNOJYUHSAACH JIOTUKE U MHTEPECaM YYaCTHUKOB MPOEKTa, )KaHPYy KOHEYHOro pe3ysbTaTa (rasera,
¢buiIbM, pa3HUK U T.I1.); THPOPMAITMOHHBIN MPOEKT — yueOHO-1103HaBaTENbHAsl I€ATEIbHOCTD 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 MUPOKOH ayIuTOpUN).

CaMocrosiTeibHasi padora 0OOyyarOIIMXCs NPEANOoJIaraeT CaMOCTOSATENbHOE H3Y4YEeHUeE
OTJENBHBIX TE€M, JOIMOJHUTEIbHYIO MOJrOTOBKY OOYYAIOIIMXCS K KaKJOMY MPaKTHUYECKOMY
3aHSTHIO.

[Ipy wu3yueHuM cojJep>KaHUsl TUCHUIUIMHBI OpraHM3alUs CaMOCTOSITENIbHOW pPaboTHI
00yyaroImuxcst JOHKHA MPEICTaBIATh €IMHCTBO TPEX B3aMMOCBSI3aHHBIX (hopM:

1) BHeayiuTOpHAasi caMOCTOATENbHAs paboTa;

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

3) TBOpuecKasi, B TOM YKCIIe HayYHO-HCClIeJ0BaTeNbcKas padora.

B nponecce u3yueHus: TUCHUIUIMHBI OOYYaIOIIMMUCS TMPEASAraloTCsl CIETYIOIINE BHJIbI
CaMOCTOSITENIbHOM pabOTHI:

MOJIFOTOBKA K MPAKTUYECKUM 3aHATHSAM. DTOT BUJ CaMOCTOSTEIbHON pabOThl COCTOUT U3
HECKOJIbKMX 3TamoB: 1) MOBTOpeHHME H3YYEHHOro Marepuana. Jlias SToro MCHOIb3YHOTCS
KOHCIIEKThl JIEKIMM, pPEKOMEHJOBaHHAas OCHOBHAs M JOIOJHUTENIbHAs JWTeparypa; 2)
yriay6nenue 3HaHui mo Teme. HeoOxonumo umerommuiicss marepual B JIEKUUAX, Y4eOHBIX
nocobusx aud@epeHuupoBaTh B COOTBETCTBUM C IMYHKTaMH IJIaHa MPAKTHUYECKOrO 3aHSATHS.
OTaenbHO BBIMHMCATh HESCHBIE BOIPOCHI, TEPpMUHBL. Jlydmie 3To AenaTh Ha MOJIAX KOHCIEKTa



JEeKIMM WM y4eOHOro mocoOusi. YTOUHEHHE HAJ0 OCYLIECTBUTh IPU MOMOUIM CIPAaBOYHOU
JIUTEpaTypsl (CIOBapH, SHLUUKIONEANYECKUE W3aHUA U T.A.); 3) COCTABIEHUE Pa3BEPHYTOIO
IUTaHA BBICTYIUICHUS, WJIH MTPOBEACHHUS PACcUeTOB, PELICHUS 3a/1a4, YIPaXKHEHUN U T.]I.

pabota ¢ MH()OPMAITMOHHBIMU KOMITBIOTEPHBIMU TEXHOJOTHSIMHU MPEIOIaraeT pa3padoTKy
npernojiaBaTeseM 3aJaHuil ¢ ucnonb3oBaHueM MurepHer-texHonoruid. [logoOHble 3amanus 1is
CaMOCTOSATENILHON pabOThI MOTYT OBITh HANPaBICHBI Ha: 1) MOKCK U 00paboTKy MHpOopManuy; 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; aHalIu3 JUTEePaTypbl U UCTOYHMKOB B CETH Ha JAHHYIO
TEMy, UX OICHMBAaHWE; HANMCAaHUE CBOEr0 BapHaHTa IUIaHA JIEKIMHU; MOJITOTOBKY JOKIAJaa;
cocTaBiieHHe  OubOamorpauyeckoro CHMCKa; O3HAKOMIIEHHME C  Npo(hecCHOHAIbHBIMU
KOH(epeHIUAMH, aHaIU3 00CYKACHUS aKTyalbHbIX IPOOIIEM.

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

Pedepar u noknax A0DKHBI BKJIIOYATh BBEJIEHHE, IJIaBHYIO 4acTh M 3akitoueHue. Bo
BBEJICHUU KpPAaTKO M3JIaraeTcsi 3Ha4eHHE paccMaTpUBAaEMOI0 BOIPOCA B HAYYHOM U y4eOHOM
IUIaHe, IPUMEHUTENIBHO K TEME 3aHATHUS. 3aTeM U3JIaraloTcsi OCHOBHBIE MOJ0XKEHUS TPOOIEMBbI U
JIeNAlOTCsl  3aKII0YeHUE M BbIBOJBL. B  KoHIe paboThl pgaercss NOAPOOHBIM IepeyeHb
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 BKIIIOYAET CIAEAYIOIINE ITAIbI:

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 mjaaHa MPOYUTAHHOTO TEKCTa. DTO HEOOXOIMMO TOrja, Korjaa padoTa He
KOHCIIEKTUPYETCS, HO OTIENbHBIC TIOJOKEHUS MOTYT TIPUTOAWTHCS Ha 3aHATUAX, TIPU
BBITTOJIHEHUH KYPCOBBIX, BBINYCKHBIX KBaJHM(PHUKALMOHHBIX paldoT, JUIsl Yy4acTUs B HAyYHBIX
UCCIIEIOBaHMSX.

4. CocraBieHHE TE3HUCOB.

3aJaHisl Ha OpraHu3alMi0 B3aUMOJEHCTBHMS B CETH TPEAINONAralT: oOCyXIeHue
COCTOSIBILIETOCS MJTU TPEACTOSIILIETO COOBITHS, JIEKIIUH; paboTa B CIIMCKAX PAaCCBUIKH; OOIEHUE B
CHUHXPOHHOM TeleKoH(pepeHIuH (YaTe) co CIelUuaInCTaMu WK OOy4YaroIMMHUCS APYTHX TPYII
WINA BY30B, U3YYaIOLIUX JaHHYIO TeMy; 0OCY)XJEHHE BO3HHMKAIOIIUX MpPoOJIeM B OTCPOUECHHOMH
TeJIEKOH(pEPEeHIIMN; KOHCYJIbTAllUM C TMpernojaBaTeleM M JIpyTMMH OOy4YarolUMHCS 4Yepe3
OTCPOYEHHYIO TeNeKOH(PEPEHIINIO; KOHCYJIbTAIlMM CO CIEHUATUCTAMU Yepe3 HIIEKTPOHHYIO
HOYTY.

10. YuyeOHo-MeTOOMYecKOe o0ecrmedyeHHe JJIsi  CaMOCTOSITEIbHOH  padoThI
00y4aroIMXCcH M0 JUCUMUIITIMHE

KosauyectBo uyacos/ Cemectpbl

Bua camocrosiTeibHOI padoThI
3a4YeTHBIX eIHMHUIL 1 2

MOATOTOBKA K MPAKTHUYCCKUM 3aHATHAM. 10 3 7




pabota ¢ nuHpOpMaITMOHHBIMU

KOMITBIOTEPHBIMHU TEXHOJIOTUSIMHU 10 7 3

3a/IaHMs Ha TIOUCK ¥ 00paboTKy

uHpOpMaU 11 7 4

HanucaHue peepaToB U TOKJIATI0B 11 7 4

paboTa ¢ TUTepaTypoOi. 11 7 4
Bcero: 53 35 18

11. OcHOBHAsi W /[IONOJIHUTEJIbHAsl JUTepaTypa, HeoOXoauMasi JJisl OCBOEHMS
AUCHUTLIMHBI:

a) OcHoBHAas JMTEpPaTypa:

1. CwmupnoBa M.C. EcrectBo3Hanue [ DaeKTpoHHBIN pecypc]: yueO. u npaktukyM mist CI1O
/ M.C. CmupnoBa, M.B. Hexmronosa, T.M. CmupnoBa. - M.: FOpaiit, 2016.

2. CmupnoBa M.C. EctecTBo3HaHue [DneKTpOHHBIN pecypc]: yuel. U MpakTUKyM st
npukiaa. 6akanaBpuata/CmupHoBa, Mapuna Cepreesna; M.C. CmupHoBa, M.B. Hexmoosa,
T.M. CmupnoBa. - M.: FOpaiit, 2015
3. Xomuenko I'.Il. Heopranuueckass xumus [DJIeKTpOHHBIA pecypc|: yueb. Ans c.-X. BYy30B/
Xomuenko, ['apuni [Tnatonosuy; I'.I1. Xomuenko, UK. Hurosuu. - CII6.: KBaapo, 2017.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. CmupnoBa M.C. EcrecTBo3Hanue [ DIeKTpOHHEIHN pecypc]: yuel. u npaktukym mis CI1O /
CmupnoBa, Mapuna Cepreesna; M.C. CmupHoBa, M.B. Hexmtonosa, T.M. CmupHoBa. - M.:
FOpaiit, 2016.

12. Tlepeuenb pecypcoB HH(POPMAIHOHHO-TEJEKOMMYHUKANIMOHHOI ceTn WHTepHerT,
HEO0XOAUMBIX IJIf1 OCBOCHHSI TUCIUNJIMHBI

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

www.mgpu.ru

www. alhimikov. net (OOpa3oBaTenbHbIi CalT A MIKOIEHUKOB)

www. biology. asvu. ru (Bcsa Owuomorus. CoBpeMeHHass OWOJIOTHS, CTaTbU, HOBOCTH,
nOIMOTEKA)

www. chem. msu. su (3nekTpoHHas OMOIUOTEKA 110 XMMHH )

www. chemistry-chemists. com/ index. html (aiexTpoHHbIif *KypHaT «XUMUKA B XUMHS)
www. class-fizika. nard. ru («Knacc!uast mocka fyist 110003HATEIBHBIX )

10. www. hemi. wallst. ru («Xumus. O6pazoBaTeNbHbII CAUT AJI MIKOIEHUKOBY)

11. www. hij. ru (xypHan «XUMHS U KUZHBY)

12. www. hvsh. ru (;xypHan «XuMHS B LIIKOJIE))

13. www. interneturok. ru («Bumeoypoku 1mo npeamMeTaM IIKOJIBHON MPOTpaMMbD»)

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

15. www. pvg. mk. ru (onmumnuana «Ilokopu BopoObeBbI TOpEI»)

16. www. window. edu. ru/ window (ExnHoe okHO mocTyma K oOpa3oBaTelbHBIM pecypcam
WuTepHera no 6MOJI0THH)
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https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library
http://www.mgpu.ru/
http://www.fipi.ru/

13. IlepeyeHb HHGOPMAUMOHHBIX TEXHOJOIWi, HCIOJb3yeMbIX NPH OCYILIECTBJIEHUH
0o0pa3oBaTeJILHOr0 Mpollecca MO JUCHUILIIMHE, BKJIKYasi MepedyeHb MNPOrPaMMHOIO
obecrieyeHusi 1 HHPOPMAIHOHHO-CIIPABOYHBIE CHCTEMbI

nH(pOPMAaLOHHbIE TEXHOJIOTHH 00paboTKu rpaduuecKoit uH(pOpMAINH;
WH(OPMAIIMOHHBIE TEXHOJIOTMH TIepelaydl JaHHBIX W paclpoCTpaHeHUs WHGOpMAINK;
WH(OPMAIIMOHHBIE TEXHOJIOTHH XPAHCHUS TaHHBIX; HH(OOPMAIIMOHHBIC TEXHOJIOTHH HAKOTICHUS
nanHbix. CeTeBble (JOKaJbHBIC, TEPPUTOPHAIbHBIC, MPOBOJHBIC, OECHPOBOJIHBIE U [Ip.)
WH(OPMALIMOHHBIE  TEXHOJOTHH, HWH(GOPMAIMOHHBIE TEXHOJOTMH TPYIMIOBOM  paboTHhl,
TUIEPTEKCTOBbIE  MH(OPMAalMOHHBIE TEXHOJIOTUH, MYJIbTHUMEIUNHbIE HH(OPMALMOHHBIE
TEXHOJIOTHH, ONlepaliioHHbIe cucTeMbl cemeiictBa Windows, Office, 6pay3sepsr (FireFox);

0a3pl JaHHBIX, WH(GOPMAIMOHHO-CIIPABOYHBIE M MOMCKOBBIE CHUCTEMBI: JAOCTYI K 0a3zam
PI'b, THBY, ERIC (www.rsl.ru, www.gnpbu.ru), MunuctepcTBa 00pa3oBaHHs W HAyKd
Poccuiickoit ~ ®emepanuu  (Www.informica.ru), HayuHas  dieKTpoHHass ~ OuOIHOTEKa
http://elibrary.ru/.

14. MaTepuajibHO-TeXHHYECKOe ofecneyeHue 001e00pa3oBaTe/IbHON IUCHUIIIHHBI:

OcBoenue mporpammbl obmieoOpazoBarenbHoi  nucuuminabl  BJ.6  EctecTBO3HaHME
mpenanoyiaraeT Hanmuuue ydeOHoro kaOunera «EcTecTBo3HaHHME», B KOTOPOM HMEETCs
BO3MOXXHOCTh OO€CTeunTh CBOOOAHBIN A0CTyn B MHTEepHET BO BpeMsl y4eOHOro 3aHSTUS U B
nepuoji BHEY4eOHOM JesTenbHOCTH oOydaromuxcsi. B cocraB kabunera «EctecTBo3HaHue»
BXOJIAT JiabopaTopuu ¢ JiabopaHTcKoil komHaToil. [lomemenne kabunera «EctecTBO3HaHHE»
JOJDKHBI  YIOBIIETBOPATH  TpeOoBaHusM  CaHUTApHO-IMHUIEMUOIOTHICCKIUX  TPaBHI U
HopmatuBoB (CanlluH 2.4.2 N2 178-02) u ObITh OCHAIICHBI THIIOBBIM OOOPYIOBaHHEM,
YKa3aHHBIM B HACTOSIIIIUX TPEOOBAaHHUAX, B TOM YHUCIIE CHEIHATU3UPOBAHHON y4eOHON MeOenbio
U CpeACTBaMH OOY4EHHsI, JOCTATOUYHBIMU IS BHITIOTHEHHUS TPEOOBaHUN K YPOBHIO MOJATOTOBKHU
oOydaromuxcsi. B kaOuHeTe MOMKHO OBITH MYJIbTHUMEIUHHOE O0OPYAOBaHUE, MOCPEICTBOM
KOTOPOTO YYacTHHKH OO0pa30BaTEIBHOrO MpoIlecca MOTYT TPOCMATPUBATH BHU3YaJIbHYIO
uH(pOpMAIHIO 1O PHU3UKE, CO3/1aBaTh MPE3CHTAIINH, BUICOMATEPHAIBI U T. II.

B cocraB y4eOHO-METOAMYECKOTO ¥  MAaTEPHATHLHO-TEXHUYECKOTO  OOeCTICUeHUs
nporpaMMmsl o61eoOpa3oBaTenbHOl nucuuiuinebl /1.6 EcrecTBO3HaHME BXOIAT:

*  MHOTO(YHKIIMOHAIBHBIM KOMIUIEKC MPENoiaBaTes;

*  HamSIHBIE MOCOOUs (KOMIUIEKTHI Y4eOHBIX TaOJHII, TUIAKaTOB, MOPTPETHI BHIIAIONINXCS
YUEHBIX B 00J1aCTH €CTECTBO3HAHUS U T. 11.);

*  uH(QOPMAIMOHHO-KOMMYHHUKAITMOHHBIE CPE/ICTBA;

*  JKpPaHHO-3BYKOBBIE MIOCOOUS;

*  KOMIUIEKT 3JIEKTPOCHAOKEHUSI KAOMHETOB;

* TEXHUYECKHE CPEJICTBA OOYUCHUS;

*  JIEMOHCTpaIlMOHHOE 000pyaOBaHME (0OIIEeTr0 Ha3HAYEHUS U TEMAaTUYECKHe Ha0OPbI);

* jabopatopHoe 0oOOpymoBaHHE (OOIIEr0 Ha3HAYEHUS W TEeMaTUYeCKHe HaOOphl, B TOM
qucie JUISl TOCTAHOBKH JEMOHCTPAIIMOHHOTO U  YYEHHUYECKOTO OKCIIEPUMEHTA,
PEaKTUBBI);

* CTaTHYecKHe, TUHAMHYECKHE, JEMOHCTPAIMOHHBIC W pPa3/IaTOYHbIE MOJENH, BKIOYas
HATypaJIbHbIE OOBEKTHI;

*  BCIIOMOTaTeIIbHOE 000PY/I0BaHUE;

*  KOMIUIEKT TeXHUYCCKOW JOKYMEHTAI[MH, B TOM YHCIIC TTACIopTa Ha CPEJICTBA O0ydeHUS,
WHCTPYKITUH TI0 UX UCITOJIb30BAHUIO U TEXHUKE 0€30TIaCHOCTH;


http://www.rsl.ru/
http://www.gnpbu.ru/
http://www.informica.ru/
http://elibrary.ru/

*  OubmuoTeuHsbIdt HOHT;

* Mebenb U1 OpraHn3aluy pabodero MecTa yUuTesst 1 pabounx MecT 00yJaroIuxcs;

*  CEKIIMOHHBIC MIKa(dbI 1715 pa3MEIIEHUSI U XPAaHCHUS CPEJICTB 00YICHUS;

*  JIOCKa;

* MEPCOHAIBHBIN KOMIBIOTEP, IPUHTEP, TEICBU30D;

*  aKBapPHUYMBI;

* TEXHUYECKHE CpEICTBa OOy4YeHHs, Ha0OPBl JEMOHCTPAIIMOHHOTO OOOpYIOBaHHUS W
y4eOHO-HATIIHBIX TOCOOUH, 00eCIeUnBaIONINe TEMaTHIECKUE HILTFOCTPAIIHH.

B OuGmmoreunwrii (poHA BXOHAT yYEOHUKH, Y4eOHO-METOJMYECKHE KOMIUICKTHI,
obOecrieunBarOIMe OCBOCHHE oOmieoOpazoBarenbHor muctumuinael  BJ[.6  EctectBo3Hanme,
PEKOMEH/IOBAaHHBIC  WJIM  JIONYIIEHHBIC IS KCIONB30BaHWS B MPO(ECCHOHATBHBIX
00pa30oBaTeNbHBIX OpPraHU3AIMAX, PEATU3YIOMINX O0Pa30BATEIbHYIO MPOTPAMMY CPETHETO
obmiero oopazoBanus B npenenax ocsoenus OIT CITO Ha 6a3e 0CHOBHOTO 001IeTr0 00pa3oBaHusl.

bubnmore4nbIii GOH MOXKET OBITH TOTIOJIHEH (U3UYCCKUMU SHIMKIIOTICUSIMHU, aTIaCaMH,
CJIOBApsIMHU, CIIPABOYHUKAMHU O (PU3HUKE, XUMHUH, OMOJIOTMH, HAYYHOW M HAYYHO-TIONYJISIPHOU
JUTEPaTypOil ECTECTBEHHO-HAYYHOTO COJICPIKAHMSI.

B mpomecce ocBoeHuss TporpaMMbl - 00meoOpa3oBaTeNbHOW  IUCHUIUMHBL - BJI.6
EctecTBo3HaHmne oOydaromuecss JOJDKHBI HWMETh BO3MOXKHOCTB JOCTYNa K DJICKTPOHHBIM
y4eOHBIM MaTepHaliaM 0 €CTeCTBO3HAHUIO, BKIIIOYAs PU3UKY, XUMHIO, OMOJIOTHIO, HMEIOIIUMCS
B CBOOOJHOM JOCTyre B ceTH KHTepHeT (RJIGKTPOHHBIM KHHTaM, MPAKTHKyMaM, TeCTaM,
matepuanam EI'D u np.).



