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1. HaumenoBanue nucuununbl: b/[.6 EctecTBo3HaHme

2. Heap n 3a1aum ocBOeHHUs 0011e00pa30BaTEJIbHOM JUCIUIIINHBI:

Heab: ¢opmMupoBaHue 3HAHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHpa U
METOJIaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOojiee BaKHBIMH HACSIMH U JTOCTHKEHUSMU
€CTECTBO3HAHMS, OKA3aBIIMMHU OIPEACIIAIONICE BIUSHUE HA Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

3agaun:

- MOJIyYeHUE ONbITa MPUMEHEHHUS 3HAHUM B E€CTECTBEHHOHAY4YHOU cdepe ams
00BSICHEHUS SBIICHUI OKPY>KAIOIIET0 MHUPa, BOCTIPUATHS HH(POPMAIIMH €CTECTBEHHO-HAYYHOTO U
npo(ecCHOHATLHO 3HAYUMOTO COJIEP)KaHUS; PA3BUTHUE WHTEIUICKTYAIbHBIX, TBOPYECKHUX
CIIOCOOHOCTEN M KPUTUYECKOTO MBIIUIEHUS B XOJI€ IPOBEACHUS NPOCTEUIINX HCCIEN0BAaHUM,
aHaJIM3a SIBJICHUHN, BOCTIPUATHS M HHTEPIPETAIINH €CTECTBEHHO-HAYYHOU HH(pOpMannw;

- BOCIHTAHUE YOEKICHHOCTH B BO3MOXHOCTH MO3HAHHS 3aKOHHOW MPUPOABI U
WCIIOJIb30BAaHUs JTOCTHM)KEHUI €CTECTBEHHBIX HAYK JUIS PA3BUTHS LIUBUIIM3ALMU U IOBBILICHUS
KaueCTBa KU3HHU;

- MIPUMEHEHHE €CTeCTBEHHO-HAaYUYHbIX 3HaHUHU B MpodeccnoHalbHOM NesTeIbHOCTH
U TIOBCCJHCBHOW KW3HHU I OOECIeYeHHs] OE30MMaCHOCTH JKU3HEICATCIIbHOCTH, TPaAaMOTHOTO
WCIIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 30POBbS, OKPYKAIOIIEH CPEIbI.

3. Mecro qucuuminnsl B ctpykrype OII CIIO:

Hucuunnuna BJ1.6 EcTrecTBo3HaHWe OTHOCUTCS K 0053aTeIbHOM YacTH y4€OHBIX IMKJIOB
00pa3oBaTeNbHOI MpOrpaMMbl CpeHEro npohecCHOHaTBFHOr0 00pa30BaHUs MO CIENHUaIbHOCTH
44,02.03 Tlemaroruka JOTOJHHUTEIBHOTO OOpa30BaHUs, SBISACTCS 0053aTEIbHON JAMCIUIUITMHON
0011e00pa30BaTEIBLHOTO IUKIIA, H3y4aeTCs B IIEPBOM M BTOPOM CEMECTpax.

4. O0pa3oBaTesibHbIE Pe3yJbTATHI, HEO0OXO0AUMBbIE 1151 OCBOCHUS THCHHMILINHBI

Jnst ocBOeHUsT MUCHMIUIMHBI OOYy4arolmMics JOJKEH HWMETh 3HAHMS W YMEHHS,
MOJIy4YEHHBIE ITPU OCBOCHUH 00pa30BaTEIbHOM MPOTrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHus:

1) TnoHMMaHWE  B3aMMOCBSI3M W B3aMMO3aBUCHMOCTH  €CTECTBEHHBIX  HayK;
c(hOpMUPOBAHHOCTh TMOHUMAHUS BIUSHUS €CTECTBEHHBIX HAYK Ha OKPYXKAIOIIYI0 Cpeny,
SKOHOMHUYECKYIO, TEXHOJOTHYECKYIO, COLMAIBHYI0O M OTHYECKYI0 Chepsl ACSITEIbHOCTH
YeJI0BEKa;

2) BlIajeHWe HaBbIKAMH  y4eOHOH, MPOEKTHO-HCCIEA0BATENbCKOM, TBOPUECKOM
JEeSTENIbHOCTH, MOTHBAIMH 00YJarOIIHUXCS K CAaMOPa3BUTHIO;

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

4) chopMUpPOBaHHOCTH HAaBBIKOB 0€30MacCHOM pabOThl BO BpeMsl MPOEKTHO-
MCCJIEI0BATENbCKOM M AKCTIEPUMEHTAIILHON JIEATEIbHOCTH, IIPU UCIIOJIb30BAaHUU J1aO0OPATOPHOTO
00opyIoBaHuUs.

5. TpeOoBaHus K pe3yJibTATAM OCBOCHHS JUCHUNINHBI:

OcBoenne coaepxaHus oOmieoOpazoBarenpHol auctumiuael  bJ[.6  EcrecTBOo3HAHUE
obecrneunBaeT JOCTUKEHHUE CIEAYIONINX 00pa30BaTebHBIX PE3yIbTaTOB, KOTOPBIE OTPAKAIOT:

Oo0pa3zoBaTtenbHbIe pe3yabTaThl — JUYHOCTHBIE (OPJI):

OPJI 1 - pOCCHICKYIO TPaXIAHCKYIO HICHTUYHOCTh, MATPUOTU3M, YBAXKEHHE K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTH Tepes PoamHONM, ropocTy 3a CBOM Kpai, cBoro Poauny,
MPOIIIJIOE W HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccum, yBakeHHWe TrocyaapCTBEHHBIX
CUMBOJIOB (rep0, ¢uiar, THMH);



OPJI 2 - rpa)kJaHCKYIO MO3UIIMI0 KaK aKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUHCKOTO
o0Im1ecTBa, 0OCO3HAIOMIETO CBOM KOHCTUTYIIMOHHBIE TIPaBa M 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U
IpPaBOMOPSIOK,  OOJIAAAIOMIETO  YYBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
MPUHUMAIOIIETO TPATUIIMOHHBIE HAIMOHAIbHBIE W OOIIEYETIOBEUYECKUE TyMAHUCTHUYECKUE U
JIEMOKPATUYECKUE LIEHHOCTH;

OPJI 3 - rOTOBHOCTH K CIyXKeHUIO OTEUYeCTBY, €ro 3aIlUTE;

OPJI 4 - copMUPOBAaHHOCTH MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsSI HAyKHM W OOILECTBEHHOM MPAKTUKH, OCHOBAHHOTO HAa JUAJIOre KYyJIbTYyp, a
TakKe pasnu4HbIX (OopM  OOIIECTBEHHOIO CO3HAHUSA, OCO3HAHHE CBOEro MecTra B
MOJIMKYJIbTYPHOM MHPE;

OPJI 5 - chopMUPOBAHHOCTH OCHOB CaMOPAa3BUTHS MU CAMOBOCITUTAHUS B COOTBETCTBUU C
0O0I1IEYEIOBEUECKUMHU [ICHHOCTSIMU U HUJCAJIaMH TPaKJAHCKOro O0OIIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEJIbHOM, TBOPUECKOM U OTBETCTBEHHOU JIEATEIbHOCTH;

OPJI 6 - TosiepaHTHOE CO3HAHUE U MOBEACHHUE B IOJMKYJIBTYPHOM MHUpPE, TOTOBHOCTh U
CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMH JIIOJIbMU, JOCTUTATh B HEM B3aMOIIOHUMAaHMUs, HAXOIUTh
o011Ke ey U COTPYAHUYATH IS UX JOCTUKCHHUS,;

OPJI 7 - HaBBIKM COTPYIHHMYECTBA CO CBEPCTHUKAMHM, AECTbMHU MIAJIIIETO BO3paCTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-MCCIIEI0BATEIbCKOM,
MIPOCKTHOM U IPYTruX BUIAX JEATEIbHOCTH;

OPJI 8 - HpaBCTBEHHOE CO3HAHUE W MOBEACHUE HA OCHOBE YCBOCHHMS OOIICUETOBEYECKUX
IICHHOCTEIA;

OPJI 9 - rOoTOBHOCTB U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM UHCIIE CaMOOOPa30BaHUIO, HA
MNPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTIEUTHOM MpodeccnoHanbHOM 1 00IIECTBEHHOM NesTeIbHOCTH;

OPJI 10 - »creTnueckoe OTHOILIEHHE K MUPY, BKIIOUash 3CTETUKY ObITAa, Hay4dHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;

OPJI 11 - npuHATHE U peaTu3alfio [EHHOCTEH 3J0pOBOT0 M O€30MacHOro o0pas3a KU3HH,
MOTPeOHOCTH B (PU3MUECKOM CaMOCOBEPIIICHCTBOBAHUHU, 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM
NeSATeTLHOCTBI0, HEMPUSATHE BPEAHBIX TMPUBBIUEK: KYpPEHHUs, YIOTPEOJICHUS aJIKOTOJIS,
HAapKOTHUKOB;

OPJI 12 - GepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3NYECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBBIO0, KaK COOCTBEHHOMY, TaK M JAPYTUX JIOJEH, YMEHHE OKa3bIBaTh
MEPBYIO TOMOIIIb;

OPJI 13 - oco3HaHHBIM BBIOOp Oynymiedl mpodeccur M BO3ZMOXKHOCTEH peann3anuu
COOCTBEHHBIX J>KM3HEHHBIX IIJITAHOB; OTHOIICHHE K TMPOPECCHOHAIBHOU NEATEIHOCTH Kak
BO3MOXKHOCTH  Y4acTHSl B  PCIICHHH  JIMYHBIX, OOINECTBEHHBIX, T'OCYJapPCTBEHHBIX,
oOlIeHallMOHATBHBIX TPOOJIEM;

OPJI 14 - chopMHUPOBAHHOCTH DKOJIOTHYECKOTO MBIIUICHUS, TOHUMAHHS BIIHSHUS
COIIMAIbHO-3KOHOMUYECKUX TMPOILIECCOB HAa COCTOSHUE MPUPOJHOM U COLHUAIBHON CpEeJbl;
MPHOOPETEHUE OMBITA YKOJIOTO-HAMPABICHHON AEITeTbHOCTH;

OPJI 15 - OTBETCTBEHHOE OTHOUIEHHWE K CO3JaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOI'O
MPUHSTHUS LEHHOCTEN CEMEUHOM KU3HU.

OO0pa3oBarteibHbIe pe3ybTaThl — MeTanpeamMmernsie (OPM):

OPM 1 - yMeHHE CaMOCTOATEIIBHO OMPENEATh LEIN AEATEIBHOCTH U COCTaBIISITH TIJIaHbI
NEATETLHOCTH;  CaMOCTOATEIbHO  OCYIICCTBISATh, KOHTPOJUPOBATh H  KOPPEKTHPOBATH



JEATEIIBHOCTD; MCIIONIB30BATh BCE BO3MOXKHBIE PECYPCHI I JOCTUKCHMS ITOCTABJICHHBIX LENen
U peasin3aliuy IJIaHOB JIEATEIbHOCTH; BBIOMPATh YCIICIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

OPM 2 - ymeHue NpoJyKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATh B MPOIECCE COBMECTHOM
NeSTeIbHOCTH, YYUTHIBaTh MO3MLIMU JAPYIHUX YYACTHUKOB JESATEIBHOCTH, 3((EKTUBHO
pa3pemiaTh KOHQIUKTHI;

OPM 3 - BiajicHHe HaBbIKaMU MTO3HABATEIILHON, yUeOHO-MCCIIeIOBATEIBLCKON U TPOCKTHOM
NEeSTeIbHOCTH, HAaBbIKAMU  pa3pellleHus MpoOsieM; CIOCOOHOCTh M TIOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PELICHMs NMPAKTUYECKUX 3a1ad, IPUMEHEHUIO Pa3IM4HbIX
METOJI0B IT03HAHNUS;

OPM 4 - TOTOBHOCTP M CHOCOOHOCTP K CAMOCTOSTENBHOW WH(POPMAIMOHHO-
MIO3HABATEJILHOW JeSITEIbHOCTH, BJIAJICHUE HABBIKAMH IOJyYCHHS HEOO0XOAWMOW MH(pOpMaLuu
U3 CI0Bapel pa3sHbIX TUIIOB, YMEHUE OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMAIIIH,
KPUTUYECKH OLIEHUBATh M WHTEPIPETHUPOBATh HH(POPMAIUIO, MOTYyYaeMYI0 W3 Pa3IHYHBIX
HCTOYHUKOB;

OPM 5 - ymeHMe HCHOJB30BAaTh CPEACTBA HMH(GOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX
texHosoruil (nanee — UKT) B perieHnu KOrHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3aIMOHHBIX
3ajjay ¢ CcoOJIoZeHHEeM TpeOOBaHMM SPrOHOMUKHM, TEXHUKM O€30IacHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOW O€30MIaCHOCTH;

OPM 6 - ymeHuwe omnpenensiTh HazHaueHHE M (YHKIUW Pa3IMYHBIX COIHAIBHBIX
UHCTHUTYTOB;

OPM 7 - yMeHHME CaMOCTOSITEILHO OLICHMBATh M IPUHUMATh PELICHHUs, ONPEACISIOIINE
CTPAaTEruio MOBEJEHUS, C YU€TOM IPAKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

OPM 8 - BnazneHue s3bIKOBBIMU CPEICTBAMH - YMEHHUE SICHO, JIOTMYHO U TOYHO U3J1araThb
CBOIO TOYKY 3PEHHs, UCIIOJIb30BaTh a/ICKBAaTHBIE SI3bIKOBBIE CPENICTBA;

OPM 9 - BnajieHre HaBbIKaMM ITO3HABATEIbHON pe(IEeKCHH KaK OCO3HAHUS COBEPIIAeMbIX
JENCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YAbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUSA U
HE3HaHUs1, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB UX TOCTHIKEHUS.

Oo0pa3oBaTteinbHble pe3yabTaThl — npeamMeTHbie (OPII):

OPII 1 - chpopMupOBaHHOCTb MPEACTABICHUN O IEJIOCTHOW COBPEMEHHOW €CTECTBEHHO-
Hay4YyHOW KapTHHE MHpA, O MPUPO/IE KaK €INHOM LEIOCTHON cUCTEME, O B3aUMOCBS3H YEJIOBEKa,
IPUPOBI M 00IIIECTBa; O MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciuTabax BeenenHoii;

OPII 2 - BnajeHue 3HaHUAMHU O HanOoJIee BAKHBIX OTKPBITHAX U JOCTHKEHHSX B 00JaCTH
€CTECTBO3HAHMS, MOBIUABIIMX HA 3BOJIOLUIO NIPEACTABIECHUI O IPUPOJIE, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

OPII 3 - chopmMupOBaHHOCTb YMEHHUS NMPHUMEHSTh E€CTECTBEHHO-HAYUHbIE 3HAHUS JUIS
OOBSICHEHUSI OKpYXKAIOLUX SIBJIEHUI, COXpaHEHUs 3J0pOBbs, obOecreyeHus 0e30MacHOCTH
KU3HEACSITEIbHOCTH, OepeKHOro OTHOIICHUS K MIpUpO/IE, paloHaIbLHOrO
MPUPOIONOIB30BaHUS, a TAK)KE BHITIOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

OPII 4 - chopMUPOBaHHOCTH MPEACTABICHUH O HAyYHOM METOJE MO3HAHUS MPUPOJIBI U
CpEICTBaxX M3y4YEHHs] MEraMupa, MaKpoMHpa U MUKPOMUDA; BIAJCHUE MPUEMAMH €CTECTBEHHO-
Hay4YHbIX HaOJIOJEHUH, ONBITOB HCCIEAOBAaHUA W OLEHKU JOCTOBEPHOCTH MOJYYEHHBIX
pE3yJIbTaTOB;

OPIl 5 - BiajgeHUWE NOHATUMHBIM aNMmapaToM €CTECTBEHHBIX HAYyK, IO3BOJSIONINM
MO03HABaTh MU, YYaCTBOBATh B JUCKYCCHUSAX IO €CTECTBEHHO-HAYUYHBIM BOIPOCAM, UCIIOJIb30BATh
pa3inyHble HCTOYHMKM HWHGOpManuu Uis TMOATOTOBKM COOCTBEHHBIX pPaldOT, KPUTUYECKU
OTHOCHUTHCS K coobmeHussM CMU, coaeprkanum HaydHYI0 HHPOPMAIIHIO;



OPII 6 - chopMHUPOBAaHHOCTh YMEHUN MOHMMATh 3HAYMMOCTH E€CTECTBEHHO-HAYYHOTO
3HaHMUS IS KaXJOrO 4YeIIOBEKa, HE3aBHCHMO OT €ro Mpo(ecCHOHATBHON JIesTeNbHOCTH,
pa3nu4dath (aKkThl U OIICHKH, CPABHUBAThH OIEHOYHBIC BBIBOJIBI, BUJETh MX CBSI3b C KPUTCPUSIMU
OLICHOK U CBSA3b KPUTEPHUEB C OMPEACIEHHON CUCTEMOM IEHHOCTEM.

dopmMmHpoBaHUE 00Pa30BaATEIIbHBIX PE3YJITATOB 00ECIIEUUBACT JIOCTUKEHHE!
JINYHOCTHBIX:

* YCTOMYMBBIN MHTEpPEC K UCTOPUU U JOCTHXKEHUSM B OOJACTH €CTECTBEHHBIX HAYK, UYyBCTBO
TOPJOCTH 32 POCCUNCKUE ECTECTBEHHBIE HAYKH;

* TOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHMs, MOBBINICHUIO KBaNU(UKAIMK B H30paHHOI
po(hecCHOHATLHOM S TEIILHOCTH C UCTIOJb30BAHUEM 3HAHUN B 00JIACTH €CTECTBEHHBIX HAYK;

* OOBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTEHIIMH B OOJACTH €CTECTBEHHBIX HAYK JUIS
YelloBeKa M OOIEeCTBa, YMEHHE HCIOJb30BaTh TEXHOJIOTHMYECKHUE JOCTHXKCHHS B 001acTh
Gu3KMKY, XUMHHA, OMOJOTHH JUIS TOBBIMICHUS COOCTBEHHOTO HWHTEJUICKTYQJIIBHOTO Pa3BUTHS B
BbIOpaHHOU MPOo(hecCHOHATBHOM NeSTEIbHOCTH;

* yMEHHE MPOaHATU3UPOBATh TEXHOTCHHBIE TIOCIEACTBUSA ISl OKPYKaIOIIEH Cpelibl, OBITOBOM U
MIPOU3BOJCTBEHHOM JESITEIbHOCTU YEJIOBEKA;

* TOTOBHOCTh CAMOCTOATEIHHO AOOBIBATH HOBBIE Isi ce0sl €CTECTBEHHO-HAayuYHbIE 3HAHUS C
WCTIOJIb30BAHUEM JIJISl ATOTO JOCTYITHBIX HCTOYHUKOB MH(POPMAIUH;

* yMEHHUE YIMpPaBIsATh CBOEH MO3HABATEIHLHOMN JI€ATEIbHOCTHIO, TPOBOJIUTH CAMOOLICHKY YPOBHS
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO PA3BUTHS;

* yYMEHHE BBICTPaWBaTh KOHCTPYKTHUBHBIC B3aHMOOTHOIIICHUS B KOMAaHJIE TI0 PEIICHUIO0 OOIINX
3aja4 B 00JIaCTH €CTeCTBO3HAHUS;

MeTanpeAMeTHbIX:

* OBJAJCHUE YMEHHMSIMHU U HABbIKAMU PA3JIMYHBIX BUJOB MO3HABATEJIbHOM AESITEIBHOCTU IS
M3Y4YEHUs Pa3HbIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOI'O MUPA;

* TpPUMEHEHHE OCHOBHBIX METOAOB MO3HAHUs (HAOIIOACHMS, HAyYHOTO SKCIEPUMEHTA) IS
W3Y4YEHUS] Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, C KOTOPHIMH BO3HHKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCHOHATBHOU cepe;

* yMEHHUE ONPENENATh SN U 3a/1a4 JACSITEIbHOCTH, BEIOMPATh CPEACTBA JJISI UX JTOCTHKECHUS
Ha MIPaKTHUKE;

* YMEHHUE HCIOJb30BaTh pAa3JWYHbIE HUCTOUYHUKHU [UJISl TIOJYyYEHUS ECTECTBEHHO-HAay4YHOU
nH(pOpPMAIIMU U OLIEHUBATh €€ JOCTOBEPHOCTH JJISl IOCTH)KEHHUS MMOCTABICHHBIX IIeNiei U 3a/1a4;
NnpeMeTHbIX:

* chOpPMUPOBAHHOCTH TMPEACTABICHUI O IENOCTHON COBPEMEHHON €CTeCTBEHHO-HAy4YHOM
KapTUHE MHpPA, MIPUPOJIC KaK €TUHOM IIEJIOCTHON CUCTEME, B3aMMOCBSI3H YEJIOBEKa, MPUPOIBI U
o0111ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHoil;

* BIAJCHUWE 3HAHUSAMH O HanOOJee BAXKHBIX OTKPBITHUSAX U JOCTIXKCHHSIX B 00JacTu
€CTECTBO3HAHMS, TTOBIHUSIBIINX Ha DBOJIOIHIO MPEJCTABICHUN O MPUPOJIC, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHi;

* chOPMUPOBAHHOCTh YMEHUSI TPUMEHSATh E€CTECTBEHHO-HAy4YHbIC 3HAHUS M OOBSCHEHUS
OKPY>KaOIINUX SIBIICHUH, COXpaHEHUs 310POBBS, obecrnieueHust 6e301acHOCTH
KU3HEACSTEIIbHOCTH, OepeKHOTO OTHOILLIEHUS K pUpoze, palMoOHAIBHOTO
MIPUPOIOTIONB30BAHMS, a TAK)KE BBIMIOJTHEHUS POJIM TPAMOTHOTO TTOTPEOUTES;

* c(hopMUPOBAaHHOCTH TPEACTABICHUI O HAYYHOM METOJE TMO3HAHUS MPHUPOILI M CPEACTBAX
M3y4YeHUs] MEeTraMHupa, MaKpoMHpa U MHUKPOMHDA; BIaJCHUE MPUEMaMU €CTECTBEHHO-HAYYHBIX
HaOJIOJICHUH, OTIBITOB, HCCIICIOBAHUN 1 OIICHKU JJOCTOBEPHOCTH TOJYICHHBIX PE3yJIbTATOB;



* BIIQJICHUE TOHATUMHBIM aIlllapaTOM ECTECTBEHHBIX HAyK, IMO3BOJIAIONIMM ITO3HABATh MUD,
y4acTBOBaTh B JIUCKYCCHSIX IO €CTECTBEHHO-HAy4YHBIM BOIPOCAM, HUCIIOJIb30BaTh pa3IMYHbIC
UCTOYHUKMA HH(OpPMAIMU IS TOJTOTOBKA COOCTBEHHBIX pPa0OT, KPUTHYECKH OTHOCHTHCS K
coobmenussMm CMU, coaepkaum Hay9IHYIO HHPOPMAITHUIO;
* chOPMUPOBAHHOCTh YMEHUU IMOHWMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOT'O 3HAHHS IS
KaKJIOTO YeJIOBEKa HE3aBUCHMO OT €ro Mpo(dheCCHOHAIBHON NeATeIbHOCTH, pa3indaTh (HaKThl U
OIICHKH, CPaBHUBATh OIICHOYHBIC BBIBOJbI, BUIETh MX CBS3b C KPUTEPHUSIMHU OIICHOK U CBS3b
KPUTEPHUEB C ONPEACICHHON CUCTEMOM IIEHHOCTEH.

B xome ocBoeHus obmieoOpa3oBarenbHoil  nucnumuiiHbl - BJI.6  EctectBo3HaHue
00y4Jarouuics 10JKEH OBJIAIETh CASAYIOIINMI BUAAMHU YUeOHOMH NeSITeIbHOCTH:

Conep:kanue XapakTepucTHKA OCHOBHBIX BU/J0B Y4€OHOM AeSITeJIbHOCTH
o0yueHust o0yuyarwumuxcsi (Ha ypoBHe YUeOHBIX J1eiiCTBHUI)
Beenenue PasBuTte crnocoOHOCTEH SCHO M TOYHO WU3JaraTb CBOU MBICIH,

JIOTUYECKH OOOCHOBBIBATH CBOKO TOYKY 3pEHUS, BOCHPUHHUMATh H
AQHAIM3UPOBATh MHEHHUS COOECEIHUKOB, MpH3HABas MpPaBO JIPYroro
4eJI0BeKa Ha UHOE MHEHHUE.

[TpuBeneHre NpUMEPOB BIUSHUSA OTKPBITHI B (PU3UKE HA TIPOTPECC

B TEXHHUKE U TEXHOJIOI'MH IIPOU3BOJICTBA

Mexanuka

Kunemaruka O3HakoMJIEHHE CO ClIOCO0aMH OMMCAaHUSI MEXaHUYECKOIO IBUKEHHUS,
OCHOBHOM 3a7ja4€il MEXaHUKH.

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

HaGumtoieHne OTHOCUTENTbHOCTH MEXaHUYECKOTO JIBUYKEHHSL.
dopmynupoBaHHE 3aKOHA CJIOKEHUSI CKOPOCTEH.

HccnenoBaHue paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBUKEHUS
(Ha mpumepe cBOOOIHOTO Ma/IeHUs TeJ) U PAaBHOMEPHOTO JIBUKEHUS
TeJa IO OKPY>KHOCTH.

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

JnHamuka [TonuMaHue cMbICIa TaKUX (PU3MUECKUX MOJIENIEH, KaKk MaTepHaIbHas
TOYKA, UHEPLMAJIBbHASI CUCTEMA OTCUYETA.

W3mepenne Macchl Tea pa3IuyHbIMU ciocobaMu. M3mepenue cun
B3aMMOJICUCTBUS Tell. BrlunciieHne 3HaueHusl YCKOPEHUS Tell 110
M3BECTHBIM 3HAUYCHUSIM JICHCTBYIOIINX CHAJI U MACC TEJL.

YMeHue paznuiath CUITY TSDKECTH U Bec Tena. OObsICHeHHne U
MPUBEJCHUE MPUMEPOB SIBJIEHUSI HEBECOMOCTH.

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

3akoHbl coxpaHeHust | OObsCHEHHE PEaKTUBHOTO JABM)KEHHS HA OCHOBE 3aKOHA COXPAHEHUS
B MEXaHUKE nMItynbca. [IpuMeHeHne 3aK0Ha COXpaHEeHHsI UMITYJIbCa JJIs
BBIYMCIICHUS] U3MEHEHUM CKOPOCTEN TEJI IIPU UX B3aUMOJCHCTBUSAX.
Brruncnenue paboThl CUI U M3MEHEHUS KUHETUYECKOW SHEPTUU Tefa.
Belunciienre NOTeHIMAILHON SHEPTUHU TN B TPAaBUTALIMOHHOM I10JIE.
XapakTeprucTrUKa IPOU3BOAUTEIBHOCTH MAlIMH U IBUTATEIEN C
UCIIOJIb30BAHUEM ITOHATHS MOITHOCTH

OcHogbl MONEKYAAPHOU PUUKU U MEPMOOUHAMUKU

MonexkyinspHas DopMyJIMPOBaHNE OCHOBHBIX ITOJIOKEHUN MOJIEKYJISIPHO-
¢busnka KMHETUYECKOM TeOpUH. BhINOIHEHNE SKCIEPUMEHTOB, CITYKaIUX




000CHOBaHHEM MOJIEKYJIIPHO-KMHETUYeCKOM Teopun. Habmonenue
OpPOYHOBCKOTO JBM)KEHUS U ABICHUS TUPPy3un.

Omnpenenenne napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH
Ha OCHOBAHUH YPaBHEHMsI COCTOSIHUS UJICATIbHOTO Ta3a.
[IpencraBienue B Buae rpaduka H30XOpHOTr0, H300apHOTO U
M30TEPMUYECKOTO MIPOLIECCOB. BhIUnCIIEHHE CPENHEN KUHETUYECKOM
SHEPTUU TEIJIOBOTO JABMKEHUS MOJIEKYJI IO U3BECTHOM TeMIlepaType
BEILECTBA.

M3mepeHne BIaKHOCTH BO3lyXa

TepmoauHamuka

OKCEepUMEHTAJILHOE MCCIIEI0BAaHUE TEIJIOBBIX CBOWCTB BELIECTBA.
PacueT konMuecTBa TEmI0ThI, HEOOXOAUMOTO I OCYILECTBICHHUS
Ipolriecca IpeBpalieHus BEIEeCTBa U3 OJHOIO arperaTHOr0 COCTOSIHUS B
JIpyroe.

PacueT u3mMeHeHus: BHYTpEeHHEH SHepruu Tel, paboThl U EPEJaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUHU IIEPBOI0 3aKOHA TEPMOAUHAMUKH.
OO0bsICHEHHE IPUHIIUIIOB AEWCTBUS TEIUIOBBIX MAIIMH

OcHO6bl I1eKMPOOUHAMUKU

DneKTpocTaTuKa

Beruncnenue cuil B3auMOACUCTBUS TOYEUHBIX dJIEKTPUUYECKUX 3apsI0B.
Bolunciienyre HaNps>KEeHHOCTU U ITOTEHIMAIIA 3JIEKTPUYECKOTO T10JIA
OJIHOTO M HECKOJIBKMX TOYEUYHBIX 3apsI/I0B.

W3mepenne pasHOCTH ITOTCHIUATIOB.

IIpuBeneHne mpuMepoB NPOBOJHUKOB, TUIIEKTPUKOB U
KOH/JIEHCAaTOPOB.

Habmtoienue siBieHust 31eKTPOCTaTUYECKON MHIYKIIUU U SIBICHUS
MOJISIPU3ALUU AUDJIEKTPUKA, HAXOJALIETOCS B DJICKTPUYECKOM I10JIE

TlocTOsTHHBII TOK

N3mepenne momHoCTH 3ekTpuydeckoro Toka. Msmepenne 31C u
BHYTPCHHETO CONPOTUBIICHHUS HCTOYHHUKA TOKA.

COop 1 UCTIBITAaHHUE ICKTPUUECKUX IIETIeH C Pa3IUIHBIM COSAMHCHHEM
[TpoBOAHMKOB, pacueT UX MapamMeTpoB

MaruuTtHoe 1noJje

Habmtoienue nelicTBrs MarHUTHOT'O TIOJIS1 HA MPOBOJHUK C TOKOM,
KAPTUHOK MAarHUTHBIX ITOJIEH.

dopmynrpoBaHUE MpaBUia JIEBOM PyKH JIJIsl ONIpeeTICHUS] HapaBICHUS
cuibl Ammepa.

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

Koneoanusa u éonnut

Mexannueckue
KOJICOAHUA U BOJIHBI

[TpuBenenne npuMepoB KojedaTeabHbIX 1BUKeHUN. MccnenoBanue
3aBHCUMOCTH NE€pHO/Ia KOJIEOaHUH MaTeMaTHYecKoro MasTHUKA OT €ro
JUITMHBI, MACChl U aMIUIUTYAbI KosiebaHuil. OrnpeneneHne yCKopeHus
CBOOOJTHOTO Ma/IEHUs C TOMOIIBI0 MATEMaTHUECKOT0 MasiTHUKA.
Hab6nronenue konebanwnii 3syqamero tena. [IpuBenenve 3HaueHUst
CKOPOCTH pacipOCTpaHEHUs 3ByKa B PA3IMUHBIX Cpeax.

YMeHue o0bsICHITh UCIOJIb30BAHKE YIBTPa3ByKa B MEIUIIUHE

DJIEKTPOMAarHuTHbHIE
KoJIeOaHus U BOJHBI

Hab6nronenue ocimuiorpaMM rapMOHUYECKUX KOJICOAHHI CHITBI TOKA
B IICIIH.

OO0BsicHeHHE TIPEBPAIICHUS YHEPTUN B UJICATHHOM KOJIE0ATETHHOM
KOHTYpE.

N3ydenue ycTpoiicTBa M MpUHLIMIIA AEUCTBUS TpaHchopmaropa.
AHann3 cXeMbl Iepeiayu dIEKTPOIHEPTUU Ha OOJBIITNE PACCTOSHUS.
[IpuBenenre mpuMepoOB BUIOB PAIUOCBSI3H. 3HAKOMCTBO C
YCTPONCTBAMH, BXOJSLIMMU B CUCTEMY PaJIMOCBSI3HU.




OO6cyxaeHne 0cCoOOCHHOCTEH pacpoCTpaHEHUS PATMOBOTH

CBETOBBIE BOJTHBI

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

YMeHHe CTPOUTh H300paKEHUS MPEAMETOB, J1aBacMbIe JTUH3aAMHU.
Pacuer ontuyeckoli CHIIBI JIMH3BI

Demenmol K6AHMOBOU huzuKu

KBanrtoBbie
CBOIICTBA CBETA

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

duzuka aroma

dopmynupoBanue nocryiaaroB bopa. Habmoaenue nuneituatoro

U HETIPEPBIBHOTO CIIEKTPOB.

Pacuer yacToThI 1 AJIMHBI BOJIHBI UCITYCKA€MOI'0 CBCTA IIPHU IMIEPEX0AC
aToMa M3 OJIHOTO CTal[MOHAPHOI'O COCTOSHUSA B IpYToe€.

OOBsiCHEHNE NPUHIHIA ASHCTBUS Jla3epa

du3uka aTOMHOIO
sapa

1 DJIEMEHTAPHBIX
YaCTHUIL

Habnronenue tpekos anbda-yactul] B kamepe Bunbcona. Perucrpanns
AJIEPHBIX U3JIy4EHHUH C IOMOLIBIO cueTurKa [ eirepa.

PacueT sHepruu cBA3M aTOMHBIX sLJIED.

[ToHrMaHMe EHHOCTH HAYYHOI'O [TO3HAHUSI MUpPa HE BOOOILE AJIs
YeJI0BEYECTBA B 1IEJIOM, a JUI KaX/10r0 00ydarouierocs JM4YHo,
LEHHOCTHU

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

B J1I00OM BHUJI€ TPAKTUYECKOHN IESTEILHOCTH

Bcenennasn u ee I60J1I0UUA

Crpoenue n OO0BscHeHHe MoJienu paciuupsoneiics Beenennoi
pazBuTHE
Bcenennoint
IIpoucxoxnenue Habmronenue 38e31, JIyHsl u ruianet B Teneckon. Habmonenue
Conneunoit COJIHEYHBIX IIATEH C [IOMOILBIO TEJIECKONa
CUCTEMBI
XUMUA
Beenenue PackpsITHe BKIIa1a XUMUYECKON KapTUHBI MUPA B €IUHYIO
€CTECTBEHHO-HAYYHYIO KApTUHY MUDA.
XapakTepHuCTUKa XMMHUH KaK IPOU3BOJUTEIBLHOM CHJIbI O0IIECTBA
Baxneiimue YMeHHe 1aTh ONpeIeIcHUe U ONepUpPOBaTh CIECIYIOLIUMU
XUMHYECKHE XUMHUYECKUMHU
TIOHSTHS MOHSTHSMU: «BEIIECTBO», «XUMUYECKUH DIIEMEHTY, «aTOM,

«MOJIEKYJIa», «OTHOCUTEIbHBIE aTOMHAs M MOJIEKYJISIpHAsi MacCh»,
«HOHY, «AJUIOTPOMHUS», A30TOMBD, «XUMHUYECKasl CBA3bY,
«AIEKTPOOTPHUIIATETLHOCTDY, «BATCHTHOCTHY, «CTENEHb OKUCIICHUS,
«MOJbY, «MOJISIPHASI MAccay, «MOJIIPHBIH 00beM Ta3000pa3HbIX
BELIECTBY, «BEIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS»,
«pacTBOPBDY, «AIEKTPOJIUT U HEITEKTPOIIUTY, «IIEKTPOIUTHUECKAS
JUCCOLIMAIUA», OKUCIUTENb U BOCCTAHOBUTEINDY, OKUCIEHHE U
BOCCTaHOBJICHUE», «CKOPOCTh XUMUUYECKON PEAKLIUNY, «XUMUYECKOE
paBHOBECHE», «YTJIIEPOIHBIN CKENeT», «PyHKIIMOHATIbHAS TPYIIaY,
«U30MEPUS»

OCHOBHBIE 3aKOHBI
XUMHUHA

DopMyIHpPOBAHHE 3aKOHOB COXPAHEHHUS 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 snnemenToB [l. M. MengeneeBa (HomepoB




AIIEMEHTA,

Mepuo/ia, TPYMIbl) U YCTAHOBJICHHE PUYUHHO-CIIEICTBEHHON CBSI3U
MEX]y CTPOCHHUEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOMCTB
AIIEMEHTOB M 00Pa30BaHHBIX MU BEIECTB B IEPHOAAX U TPYIIIax.
XapaKkTepuCTUKA 3JIEMEHTOB MaJIbIX IEPUOJIOB 110 UX MOJIOKEHHIO B
Ilepuonnueckoni cucreme /1. 1. Menneneena

OcCHOBHBIE TEOpHUHU
XUMHNHU

VY cTaHoBIEHUE 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT
CTPOEHHUSI aTOMOB 00Pa3yIONINX UX XUMHUYECKUX 3JIEMEHTOB.
XapakTepucTUKa BaXKHEHIINX TUIIOB XUMUYECKHUX CBA3EH U
OTHOCUTEIILHOCTH 3TOi TUTIONOTHH. OOBICHEHNE 3aBUCUMOCTH CBOMCTB
BELLECTB OT UX COCTaBa U CTPOCHUS KPUCTAIUNIMYECKUX PEIIECTOK.
DopMyYJIMPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUH IICKTPOJIUTHUECKOU
JUCCOLMALMY U XapaKTEPUCTHUKA B CBETE ITOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUM.

@opMyIMPOBaHUE OCHOBHBIX MOJIOKEHUN TEOPUU XUMUYECKOTO
CTPOEHHUS OPraHUYECKUX COCIMHEHU U XapaKTEPUCTUKA B CBETE ITOM
TEOPHUH CBOMCTB BaXKHEHIINX MPEICTABUTEIECH OCHOBHBIX KJIaCCOB
OPraHNYECKUX COCTMHEHUN

Baxueiinue
BEIECTBA U
MaTrepHuabl

XapaKTepucTHUKa CTPOSHHUS aTOMOB M KPUCTAJJIOB ¥ HA 3TOW OCHOBE —
00X (PU3MIECKUX M XUMUIECKUX CBOMCTB METAJUIOB U HEMETAJLIOB.
XapakTepHucTUKa COCTaBa, CTPOSHUS, CBOWCTB, TIOTyUEHUS U
MPUMCHECHHE BAXKHEHIIINX HEMETAJIOB.

XapaKTepucTHUKa COCTaBa, CTPOCHUS M OOITUX CBOMCTB BaXKHEHIIIMX
KJIACCOB HEOPTAaHUYECKUX COCTMHEHUN.

OnucaHue cocTaBa U CBOMCTB BAKHEHIIUX MPEACTaBUTEIICH
OpPTaHWYECKUX COCIMHCHMIA: METAHOJIA M TAHOJIA, CIIOKHBIX d(UPOB,
JKUPOB, MbLJI, KAPOOHOBBIX KUCIIOT (YKCYCHOU KHCIIOTHI),
MOHOCAXapHuIOB

(TITIOKO3B1), AMCAaXapUI0B (Caxapo3bl), MOIMCAXapUI0B (KpaxMana u
[EJUTIOJIO3bI), aMUHOKHUCIIOT, OEJIKOB, HICKYCCTBEHHBIX M CHHTETUUECKHUX
MOJIMMEPOB

XUMHYECKUN SA3BIK U

Hcnonbs3oBanue B yueOHOU U MPOPECCHOHATIBHON JESTEIHHOCTH

CHMBOJINKA XUMUYECKUX TEPMUHOB U CHMBOJIUKHU.
HaspiBaHne n3y4eHHbBIX BEIIECTB IO TPUBUAIBHOW HIIH
MEKTYHapOAHON HOMEHKIIAType U OTPAXKEHHUE COCTaBA ITUX
COCTMHEHUH C MOMOIIBI0 XUMUYECKUX (HOPMYII.
OTpaxeHne XUMHUYECKUX MPOIECCOB C MOMOIIBIO YPABHEHUN
XAMHYECKHUX PEaKui
XUMUYECKHE OObsicHEHHE CYITHOCTH XMMHUECKUX TporieccoB. Knaccudukarus
peakuuu XAMHWYECKHX PEaKIUi 10 Pa3IMYHbIM MPU3HAKAM
XUMUYEeCKUH BrInosHeHnEe XMMAYECKOTO SKCIIEPUMEHTA B ITIOJTHOM COOTBETCTBUU
SKCIEPUMEHT C TIpaBUJIAMHU TEXHUKU O€30MaCHOCTH.
Habmonenue, pukcupoBaHue M OMUCAHUE PE3YIbTATOB MPOBEICHHOTO
DKCIIepUMEHTA
XuUMHU4YECKast [TpoBeneHMEe caMOCTOATEIHLHOTO MOMCKA XUMUYECKOW HH(DOpMauu
nHpopmarnus C UCIOJIP30BAaHNEM PA3TUIHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX

U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
HCIIOJIb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHH J1s1 00paboTKH 1
nepeaayy XuMHUECKOW HHPOPMALIUU U €€ MPEICTaBIECHUS B pa3IMYHbIX
dbopmax

[TpoduinbHoe u
npoeccrnoHalIbHO

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




3HaYHMOE
coziep)KaHue

CobmtoaeHne npaBuil S3KOJIOTMUECKU IPAMOTHOTO NTOBE/ICHUS B
OKpYKarollen cpere.

OrneHka BIUSHUS XMMUYECKOT'0 3arpsI3HEHUSI OKPY KaroIlel cpebl
Ha OpraHu3M 4CJIOBCKA U JPYT'UC KUBBIC OPpTaHU3MBI.
CobmroaeHue npaBuil 6€301aCHOTO 0OpaIleHHs! ¢ TOPIOYUMH U
TOKCHYHBIMH BEILIECTBAMH, JIAOOPATOPHBIM 000PYIOBAHUEM.
Kpurnueckas olieHKka JOCTOBEPHOCTH XUMUYECKOH HH(DOpMAIHH,
IIOCTYIAIOIEH U3 Pa3HbIX HCTOYHUKOB

buonornsa —
COBOKYIHOCTb HayK
0 JKHBOM

npupozae. Meroasl
HAY4YHOTO MMO3HAHUS
B OMOJIOrUuU

3HAKOMCTBO C OOBbEKTaMH U3y4eHHs] OUOJIOTHH.

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

Kinerka

3HAKOMCTBO C KJIETOYHON TEOPUEH CTPOEHUS OPIaHU3MOB.
[Tonmy4yenue npencTaBiIeHNs O PO OPTaHUYECKUX U HEOPraHUYECKUX
BEUIECTB B KIIETKE.

3HaHHUE CTPOEHUS KJIETOK IO pe3ysibTaTaM padOThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHMe OIUCHIBaTh MUKPOIIpENapaTsl KJIETOK PACTCHUN. Y MEHUE
CpPaBHMBATh CTPOCHHUE KJIETOK PACTEHUH U )KMBOTHBIX 110 TOTOBBIM
MUKpOIpenaparam

Opranusm

3HaHuE OCHOBHBIX CIIOCOOOB pa3MHOKEHHS OPraHU3MOB, CTAAUN
OHTOI'EHE3a Ha IIPUMEpE YEIIOBEKA.

3HaHME ITPUYNH, BBI3BIBAIOIINX HAPYLIECHUS B Pa3BUTHH OPraHU3MOB.
YMeHue 0ab30BaThCsl TECHETHYECKOW TEPMUHOJIOTMEN U CUMBOJIMKOM,
pelaTh IpOCTEMIINE TEHETUYECKUE 3a1a4u.

3HaHue 0COOCHHOCTEH HACIIEICTBEHHON 1 HEHACIIEICTBEHHOM
U3MEHYMBOCTH M UX OMOJOrMYECKON POJIM B 3BOJIOLIUH SKUBOTO

Bun

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

YMeHue npoBoUTh ONKcaHue ocodel 0THOTO BUAA IO
MOP(OJIOTHUECKOMY KPUTEPHIO.

Pa3BuTHe criocoOHOCTEH SICHO U TOYHO M3JIaraTh CBOM MBICIIH,
JIOTMYECKH 0OOCHOBBIBATH CBOIO TOUKY 3pEHHsI, BOCTIPUHUMATh U
aHAJIM3UPOBATh MHEHMSI COOECETHUKOB, PU3HABAsI IPABO JPYroro
4eJI0BEKa Ha

MHOE MHEHUE.

VYMeHune 10Ka3bIBaTh POACTBO YEI0BEKA M MIEKOIUTAIOIINX,
OOLTHOCTbh U PaBEHCTBO YEJIOBEYECKUX pac

OKOCHUCTEMBI

3HaHUE OCHOBHBIX 3KOJIOTMYECKUX (PaKTOPOB U UX BIUSHUS Ha
OpPraHu3MBl.

3HaHuE OTJIMYUTENBHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB -
arpod’KOCHCTEM.

[Tony4yeHue npeacTaBIeHUs O CXeME SKOCHUCTEMBI Ha pUMepe
ounocdepsr.

JleMoHCTpanus yMeHUs IOCTAHOBKY 1LIeJIeH JesITebHOCTH,
MJIaHUPOBAHUE COOCTBEHHOM JEATEIHHOCTH ISl JOCTHIKEHUS
MOCTaBJIEHHBIX

1eJen, NpeIBUACHUS BO3MOXKHBIX PEe3yJIbTaTOB ATUX JECHCTBUH,
OpraHu3ali CAMOKOHTPOJISL M OLIEHKH MOJYYEHHBIX Pe3yJbTaToB.
O06yueHne cobJII0IEHUIO IPABUJI IOBEJIEHUS B IPUPOJIE, OEPEKHOMY




OTHOIIICHUIO K OMOJIOTHYECKUM 00BEKTaM (paCTEHUSM U KUBOTHBIM
¥ 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 umce:
Jlexuuwn, ypoku 60 42 18
[IpakTUueckue 3aHATHsI, CEMUHAPHI 46 28 18
JlaboparopHble 3aHATHS
B ToMm uncie B MHTEpaKTHBHOM 106 70 36
dopme
CamocTosTenpHas padoTta 53 35 18
®opmbl TpoMexXyTOUHOH arrectauu | Jud.3ager WHb1e Jud.3auer
MaxkcumajibHasi ydeOHAs HArpy3Ka 159 105 54

7. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI

7.1. Pa3znennl 001meo0pa3oBaTeIbHOM TUCHMIIMHBI M BUABI 3aHATHI
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1. | ®dusuka 14 11 13 | 38/25
2. | Beenenue 2 212
3. | MexaHuka 2 2 2 6/4
4. | OCHOBBI MOJIEKYJISIpPHON (PU3HKU 2 2 2 6/4
Y TEPMOJIMHAMUKHU
5. | OCHOBBI AJEKTPOTUHAMUKHI 2 2 2 6/4
6. | KonebGanus 1 BOTHBI 2 2 2 6/4
7. | DneMeHTbl KBaHTOBOU (DU3HKHU 2 2 2 6/4
8. | BcenenHas u ee 3BONIOIHMS 2 1 3 4/3
9. | Xumus 14 12 13 | 39/26
10. | Beenenne 1 1/1
11. | OOuas u HeopraHu4eckasi XuMUs 1 1/1
12. | OCHOBHBIC ITOHATHUS ¥ 3aKOHBI X MU 1 1/1
13. | Ilepuonnueckuii 3akoH u Ilepuoauueckas cucrema 1 1/1
XUMHAYECKHX JICMEHTOB
H.1. Menneneea
14. | Crpoenue BemiecTBa 1 1 212




15. | Boma. PactBopsr 1 1 3 5/2
16. | Xumuueckue peakiuu 1 1 2/2
17. | Knaccudukanusi HEOPraHM4IEeCKUX COSIUHEHUN U X 1 1/1
CBOICTBA
18. | MeTasuibl ¥ HEMETAJLIBI 1 1 3 52
19. | Opranuueckas XuMHsI 1 1 212
20. | OcHOBHBIE MOHATHSI OPTAHUYECKON XUMHUU U TEOPHS 1 1 212
CTPOCHHS OPraHNIECKUX COCTMHECHUIN
21. | YrneBomopoibl U UX MPUPOIHBIC HCTOYHUKU 1 2 3/1
22. | Kucnoponacoaepskamiyue opraHu4ecKue COeTMHCHMS 1 1 212
23. | A3oTcojepiKaliue OpraHnuecKre COSIUHEHNS. 1 1 212
ITonumeps!
24. | XvMus U 5KU3Hb 1 1 3 52
25. | XuMus ¥ OpraHusM 4elioBeKa 1 1/1
26. | Xumus B ObITY 1 1/1
27. | buoJorus 16 11 13 | 50/27
28. | buosorus - COBOKYIHOCTb HayK O KUBOW IPUPOJIE. 1 2 3/3
MeTo/1bI HAyYHOTO ITO3HAHUS B OMOJIOTHU
29. | Knerka 3 3 4 10/6
30. | Opranusm 4 2 3 9/6
31. | Bug 4 2 3 9/6
32. | DKocucTeMBI 4 2 3 9/6

7.2. Coaep:xanue pa3aejaoB IHCHUILINHBI

HaumenoBanue paznena

N2 n/m o01eo0pa3oBaTeabHON Copnep:xanue pazzena (TeMbl 3aHATHIN)
JUCIUTINHBI
Pusnka
Beenenue
Pa3znen 1. Mexanuka Tema 1.1. KunemaTuka TOUKH U TBEPIOTO
Tena.
Tema 1.2. Jlunamuxa.
Tema 1.3. 3aKoHBI COXpaHEHUsI B MEXAHHUKE.
Tema 1.4. Mexanuueckue KojaeOaHHs ¥ BOJHBI
Pa3nen 2. OCHOBBI MOJIEKYISAPHOU Tema 2.1. MonexymsipHasi GU3UKa U TEIIOBbIE
busuKn SIBJICHUA.
U TEPMOJIMHAMUKHU Tema 2.2. OCHOBBI TEpPMOIMHAMUKH
Pasznen 3. OcHOBBI Tema 3.1. Dnexrpocraruka.
AIIEKTPOIMHAMUKH Tema 3.2. MarauTtHoe 1oue.
Tema 3.3. DnexkTpomMarHuTHast UHAYKIUS
Paznien 4. Konebanus 1 BOJIHBI Tema 4.1. DaeKTpOMarHUTHbIE KOJIEOAHUS U
BOJIHBI.
Tema 4.2. OnTuka
Pa3nen 5. DneMeHTHI KBAHTOBOU Tema 5.1. KBanToBas ¢u3uka u aToMmHas
bu3uKu ¢duszuka.
Tema 5.2. CTpoeHHE aTOMHOTO siJIpa
Pa3nen 6. Bcenennas u ee Tema 6.1. Teopus npoucxoxaeHus

OBOJOIMA

Bcenennoli. JlIoHay4HOE pacCMOTpPEHHE




npoucxoxaeHus Beenennoit. Teopust XX Beka
Y COBPEMEHHBIE KOHIICTIIUU
MpoUCX0XaeHus1 Beenennou

Xumus
8. BBenenune OCHOBHBIE TTOHSATHS XHMHHU
ATOMHO-MOJIEKYJISIPHOE YUCHUE
3axoHbl XUMUU OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIMHEHUN
9. Pa3nen 7. OCHOBHBIC NOHATUS U Tema 7.1. OcHOBHEIE IIOHATHS U 3aKOHEI
3aKOHBI XUMHH XUMHAH
10. Paznen 8. [lepronnueckuii 3akon 1 | Tema 8.1. [lepuoanyeckas cucrema
[lepuonnueckas cucrema XUMHUYECKUX IJIEMEHTOB.
XUMHUYECKUX DIIEMEHTOB Tema 8.2. Buapl XUMHUYECKOH CBS3H.
.. MenneneeBa Tema 8.3. Xumunueckue peakuuu. CKOpocTb
XUMHUYECKOHN peakiuu
11. Paznen 9. Ctpoenue BemecTBa Tema 9.1 Tunbl XUMHUYECKON CBS3H.
Tema 9.2. CreneHb OKUCIECHHUS.
Tema 9.2. CtpoeHue BeniecTra
12. Paznen 10. Bona. PactBopsl Tema 10.1. CpoiicTBa Bojibl. PacTBOpBI.
Tema 10.2. Boansie pecypchl 3emiun
13. Paznen 11. Xumuueckue peakuuu Tema 11.1 CkopocTh XMMUUYECKUX PEAKLIUH.
Tema 11.2. Xumuueckoe paBHOBECHE.
Temall.3. DHepreTka XMMUUYECKUX peaKkLui
14, Paznen 12. Knaccudukanus Tema 12.1. Teopust 371€KTPOJIUTHYECKOM
HEOPTraHWYECKUX COCAMHEHUHN U UX | JUCCOLIMAIINH.
CBOICTBA Tema 12.2. Knaccbl HeOpraHu4eCcKux
COEIMHEHUH U UX CBOWCTBA.
Tema 12.3. IIpocThle BemecTBa U UX CBOMCTBA
15. Paznen 13. Metannel u Hemetayuisl | Tema 13.1. O0uiue cBoiicTBa METaNIOB.
Tema 13.2. Koppo3sust MeTamioB
16. Paznen 14. OcHoBHBIE TOHATHS Temal4.1 Teopust XUMHUYECKOTO CTPOEHUS
OPraHU4eCKON XUMHUH oprannyeckux coennHennit A.M. byriaeposa
Y TEOpUS CTPOCHUST OPTaHUIECKUX
COCIMHEHUN
17. Paznen 15. YrneBonopos! u ux Tema 15.1. IlpenensHbie yTriIeBOIOPOIBI.
MPUPOJHBIE UCTOYHUKH Tema 15.2. HenpenenbHble YriieBOIOPOIBI.
Tema 15.3. ApomaTuyeckue yriieBoa0pOIbl.
bensoun.
Tema 15.4. IlpupogHbie UCTOUYHUKU
YTJIEBOJIOPOJIOB
18. Pasmen 16. Tema 16.1. Criuptbl. DeHOTBI.
Kucnopoacoaepxaniue Tema 16.2. Anpneruasl 1 KETOHBL.
OpraHUYECKHE Tema 16.3. Kap6oHOBbIE KHCIIOTHI.
COCIMHECHUS Tema 16.4. Crioxxubie 3gupsl. JKupbl.
Tema 16.5. YrieBoabl
19. Paznen 17. Azotconepxaiiue Tema 17.1. A3oTconepxalire OpraHuuecKue
OpTaHWYECKUE COCAMHEHUSI. COCTMHEHUSI.
ITonumepsl Tewma 17.2. Ilonumepsl
20. Paznen 18. Xumus u xxu3Hb Tema 18.1 BaustHue Makpo 1 MUKpO
AJIEMEHTOB Ha OPTaHM3M YeJIOBEeKa
21. Pasznen 19. Xumus n opranusm Tema 19.1. JlekapcTBa. BuTamMiHbI 1 TOPMOHBI.




YCII0BECKa

Tema 19.2. Pactenus - npupoiHbI€ HCTOUYHUKHU
JIEKapCTB. 3I0POBBI 00pa3 KU3HU

22.

Paznen 20. Xumust B ObITY Tema 20.1. XumMus numniu.

XuMus B cafy U OrOpoJie.
Tema 20.2. Moromue cpeacTBa B ObITy. XUMUS
A KOCMETHKA

Buoaorus

23.

Pasznen 21. Buosorus -

pupoJie.
MeTo 16l HAyYHOTO ITO3H
B OnoJioruu

Tema 21.1. XXu3zHb, ee cBolCcTBa, YypOBHU

COBOKYITHOCTb HAYK O JKHUBOI opraHu3alnuu, IIPOUCXOXKICHHUE U

pazHooOpasue.

aHus Tema 21.2. IlonstHe «oku3HbY». OCHOBHEIC
MIPU3HAKY KUBOTO.

Tema 21.3. YpoBHU OpraHu3aiyu KuBOU
MIPUPOIBI.

Tema 21.4. TIpoucxoxaeHue >KkM3HU

24,

Pasnen 22. Knerka

Tema 22.1. CTpoeHuUe KIETKH.

Tema 22.2. OOMEH BEIIECTB M MPEBpaIEHNE
SHEPTHUHU.

Tema 22.3. ITonaTtue o MeTabOIU3ME

Tema 22.4. HacniencrBenHast HHQOpMaLus U
peanu3anus e B KICTKE

25.

Paznen 23. Opranusm

Tema 23.1. Tkanu, oprasbl 1 CUCTEMBI
OpPTraHoB.

Tema 23.2. IlumeBapenue.

Tema 23.3. OnopHo-BUraTebHas CUCTEMA.
Tema 23.4. BuyTpeHHss cpea opranusma.
Tewma 23.5. UHnuBuayanbHOE pa3BUTHE
opraHusma

26.

Paznen 24. Bun

Tema 24.1. DBONIOIMOHHOE YUEHUE.

Tewma 24.2. TlonaTue BUAa U €ro KPUTEPUEB.
Tema 24.3. HacnecTBEHHOCTD U
U3MEHYMBOCTh

27.

Pazgen 25. DxocucreMsol

Tema 25.1. Dxon0THsA COOOIIECTB U
DKOCHCTEM.

Tema 25.2. Ilonsitie 0 OMOIIEHO3E,
OuoreoneHo3e, 3KOCUCTEME.

Tema 25.3. Bo3nelicTBHEe SKOJIOTHYECKHAX
(akTOpOB HA OPTaHU3M YEJIOBEKA U BIUSHUE
JIESITENIbHOCTH YeJIOBEKa Ha OKPYKAIOIIYIO
cpeny

7.3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Ne | HammeHoBaHue pa3iena Oo0pa3oBarejibHbIE TEXHOJIOTHHI
n/n AMCHUILINHbBI (B TOM 4HCJIe MHTEPAKTHBHbIE)
Dduszuka

1. BBenenue Jlexius-Bu3yanu3anus, JTeKIHsI-TUaior, JIeKIus ¢ pa3dopom
KOHKPETHBIX  CHUTYyallMi, CEMHHAp-TUCIYT, MPOOJIEMHBIN
CEMHUHAp, pEUICHUE CHUTYallMOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBas atakay, METOJ] IPOEKTOB

2. Paznen 1. MexaHuka Jlexnumsi-Bu3yanu3anusi, JICKIUsI-TUaior, JeKIus ¢ pa3dopom

KOHKPETHBIX  CUTYallMi, CEeMHHap-IUCHYT, MNPOOJIEMHBIH




CCMHUHAp, PCIICHUEC CUTYAlIMOHHBIX W KOHTCKCTHBIX 3aaa4,
«Mo3ropas aTakKa», MCTO/J| TPOCKTOB

3. Paznen 2. OcCHOBEI Jlexms-Bu3yanu3anusi, JICKIUs-TUaior, JeKIus ¢ pa3dopom
MOJICKYJISIPHOU (PU3HKH KOHKPETHBIX ~ CUTYallMid, CEMHUHAp-AUCIYT, MNPOOJIEMHBIHI
1 TEPMOJUHAMUKHI CEeMMHAp, PEIICHHE CUTYyallMOHHBIX W KOHTEKCTHBIX 3ajad,
«Mo3sroBas arakay, METOJ] IPOEKTOB
4, Paznen 3. OcHOBEI Jlexuus-Bu3yanu3anusi, JICKIUs-TUaior, JeKIus ¢ pa3dopom
HIIEKTPOIMHAMUKHU KOHKPETHBIX ~ CHUTYyallMid, CEMHHAp-AWCIYT, MPOOIEMHBIN
CEeMHMHAp, PEIICHHE CUTYyallMOHHBIX W KOHTEKCTHBIX 3ajady,
«Mo3sroBas arakay, METOJ] MPOEKTOB
5. Pasgen 4. Konebanus u Jlexuus-Bu3yanu3anusi, JICKIUs-TUaior, JeKIus ¢ pa3oopom
BOJIHBI KOHKPETHBIX CHTYallli{, CEMHUHAp-AWCIYT, MPOOIEMHBIN
CEeMHMHAp, PEIICHHE CUTYyallMOHHBIX W KOHTEKCTHBIX 3ajady,
«Mo3roBas arakay, METOJ] MPOEKTOB
6. Pasnen 5. DineMeHTHI Jlexums-Bu3yanu3anusi, JICKIUsI-TUaior, JeKIus ¢ pa3dopom
KBAaHTOBOU (PH3UKHU KOHKPETHBIX ~CUTYyallui, CEMHMHAp-AMCIYT, MpPOOJIEMHBII
CEMHUHAp, pEUICHUE CHUTYallMOHHBIX M KOHTEKCTHBIX 3aj1ad,
«Mo3roBas arakay, METOJ] POEKTOB
7. Paznen 6. Bcenennas u ee  Jlekuus-Buzyanusanus, JEKIHs-IUANOT, JEKIHUI ¢ pa3dopom
BOJIFOLIUS KOHKPETHBIX  CHUTYyallMi, CEMHHAp-TUCIYT, MPOOJIEMHBIN
CEMHUHAp, pEUICHUE CHUTYallMOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBas arakay, METOJ] MPOEKTOB
Xumus
8. BBenenne Jlexuusi-Bu3yanu3anusi, JEKIHs-IUAJIOT, JEKIUs ¢ pa30opoM
KOHKPETHBIX CUTYallUi, CEMUHAP-AUCIYT, TPOOJIEMHBII
CEMUHAp, PEUICHUE CUTYAIIMOHHBIX M KOHTEKCTHBIX 3a/1a4,
«Mo3roBas atakay, METOJ] IPOEKTOB
9. Paznen 7. OcHOBHEIE Jlexius-Bu3yanu3anusi, JeKIus-a1aor, JeKIus ¢ pa3dopom
[TOHSATHS U 3aKOHBI XUMUM  [KOHKPETHBIX CUTYalUii, CEMUHAP-AUCIYT, POOIEMHBIN
CEMHUHAp, pEUIEHUE CUTYAIIMOHHBIX U KOHTEKCTHBIX 3a/ad4,
«Mo3roBas arakay», METOJ IPOEKTOB
10. ([Pazpmen 8. llepnomnueckuii |[Jlekuus-pusyanusanus, JEKLIK-HAJIOT, JEKIHS ¢ pa30opoM
3aKoH ¥ ITeprnommieckas KOHKPETHBIX CUTYyallUi, CeMUHAp-AUCITYT, TPOOIEMHBIN
CHCTEMa XUMUHCCKIX CEeMUHAp, PENIEHNE CUTYAIMOHHBIX ¥ KOHTEKCTHBIX 3a/1a4,
PJICMCHTOB «Mo3roBas arakay, METOJ] IPOEKTOB
J[.11. MeHnneneeBa
11. |Paznmen 9. Ctpoenue Jlexius-Bu3yanu3anusi, JeKIus-I1ajor, JeKIus ¢ pa3dopom
BCIICCTBA KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCITYT, IPOOIEMHBIH
CEMHUHAp, pEUIEHUE CUTYAIIMOHHBIX U KOHTEKCTHBIX 3a/ad4,
«Mo3roBas aTtakay, METOJ] IPOEKTOB
12. |Paznmen 10. Boga. PactBopsl [Jlekmusi-Bu3yanu3amusi, JEKIHs - AHAJIOT, JEKIH ¢ pa30opoM
KOHKPETHBIX CHUTYaIlUid, CEMUHAP-AUCIYT, TPOOIEMHBII
CEMHUHAp, pEeUIEHUE CUTYAIIMOHHBIX U KOHTEKCTHBIX 3a/ad4,
«Mo3roBas arakay, METOJ MPOEKTOB
13. |Pasmen 11. Xumnueckue Jlexius-Bu3yanu3anusl, JeKIUs-A1aJor, JIeKIus ¢ pa3dopom
pCaKiumn KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCITYT, TIPOOIEMHBIH
CEMUHAp, pEIIeHNEe CUTYAIIMOHHBIX M KOHTEKCTHBIX 3a/1a4,
«Mo3roBas aTtakay, METOJ] IPOEKTOB
14. [Pazpmen 12. Knaccudukanus [JIeknus-Bu3yanu3anus, JSKIHAS-TAAIOT, JEKIHI ¢ pa30opoM




HEOPraHUYECKUX
COEIMHEHUI U UX CBOWMCTBA

KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCIIYT, IPOOIEMHBIHA
CEMUHAp, pELICHUE CUTYALIMOHHBIX U KOHTEKCTHBIX 3a/a4,
«Mo3roBas atakay», METOJ| IIPOEKTOB

15. |Pasmen 13. MeTaiuisl 1 Jlexuusi-Bu3yanu3anusi, JEKIHs-THaJIOT, JEKIHs ¢ pa30opoM
HCMETAJLIbI KOHKPETHBIX CUTYallUid, CEMUHAP-AUCIYT, TPOOIEMHBII
CEeMUHAap, PELICHNE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/1a4,
«Mo3roBast aTaka», METOJ IIPOEKTOB
16. [Pasmen 14. OcHoBHBIE Jlexuus-Bu3yann3anusi, JeKIusA-11ajor, JIEKIHs ¢ pa30opom
TOHSATHS OPTaHMIECKOH KOHKPETHBIX CUTYyallUi, CEeMUHAp-AUCILYT, IPOOIEMHBIN
XUMHH CEMUHAp, PEUICHNE CUTYAIMOHHBIX ¥ KOHTEKCTHBIX 3a/1a4,
11 TCOpHA CTPOCHHUA . [«MosroBas araka», METOJ IPOEKTOB
OpPraHUYECKUX COCIMHEHUH
17. |Paznmen 15. YrneBogopoas! uJIekius-Bru3yaau3amus, JEKIUsI - THaJIOT, JEKIH ¢ pa30opoM
X TIPUPOIHBIC HCTOYHHUKHU  [KOHKPETHBIX CUTYaIlui, CEMUHAP-IUCITYT, TIPOOJIEMHBINA
CEeMUHAap, PELICHNE CUTYallMOHHBIX U KOHTEKCTHBIX 337134,
«Mo3roBast araka», METOJ IPOEKTOB
18. [Pa3znmen 16. Jlexuus-Bu3yanu3anusl, JeKIUsa-11ajor, JEeKIus ¢ pa30opom
Kucnoponconepxariue KOHKPETHBIX CUTYyallli, CEeMUHAp-AUCITYT, IPOOIEMHBIN
OpratiicCcKue CEMUHAp, PELICHNE CUTYAIMOHHBIX ¥ KOHTEKCTHBIX 3a/1a4,
COCHMHCHIA «Mo3roBast aTaka», METOJ IIPOEKTOB
19. [Pa3zpmen 17. Jlekuusi-BU3yanu3anus, JeKIHs-J1aor, JeKIus ¢ pa30opoM
Asorcozepikanue KOHKPETHBIX CUTYAIlHi, CEeMUHAP-AUCITYT, MTPOOIEMHBIN
OPTAHUICCKIE COCMHCHWS. |conypap, pellieHre CUTYalMOHHbBIX M KOHTEKCTHBIX 3a/1a4,
[Tommepbl
«Mo3roBast araka», METOJ IPOEKTOB
20. [Paspen 18. Xumus 1 xu3Hb Jlekuus-BU3yanu3anus, JIEKIMsI-TUAJIOT, JEKIUs ¢ pa30opom
KOHKPETHBIX CUTYyallUi, cCeMUHAp-AUCITYT, TPOOIEMHBIN
CEMHMHAp, PELICHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]ad4,
«Mo3roBast aTaka», METOJ IPOEKTOB
21. [Pazgen 19. Xumus u Jlekuusi-BU3yanu3aus, JeKIHs-I1aor, JeKIus ¢ pa3oopoM
OpraHHu3M HCJIOBCKA KOHKPETHBIX CUTYyallUi, CeMUHAp-AUCITYT, TPOOIEMHBIN
CEeMHHap, pEelIeHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]a4,
«Mo3roBas ataka», METOJ| IPOEKTOB
22. [Pazgen 20. Xumus B ObITy  JleKkuusi-BU3yaau3alus, JEKIUs-AAJIOT, JIEKIUs C pa3dopom
KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCIIYT, IPOOIEMHBIH
CEMHUHAp, PELICHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3aJad4,
«Mo3roBast aTaka», METOJ, IPOEKTOB
buogaorus
23. |Pazgen 21. buonorus - Jlekuus-BU3yanu3anus, JeKIHs-I1ajior, JeKIHs ¢ pa3oopoM
COBOKYIIHOCTb HayK O KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCITYT, TIPOOIEMHBIH
PKHBOH IIPHPOIE. CEMHMHAp, PELICHUE CUTYAIlMOHHBIX M KOHTEKCTHBIX 337124,
MeTo/1b1 Hay4HOT O M
L OSHAHIS «Mo3roBast aTaka», METOJ, IPOEKTOB
B OMOJIOTUHU
24. [Pazmen 22. KneTka Jlekuus-Bu3yanu3anus, JeKIHs-I1ajior, JeKIHs ¢ pa3oopoM

KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCITYT, TPOOIEMHBIHA
CEMHUHAp, PELICHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a1ad4,
«Mo3roBast aTaka», METOJ IPOEKTOB




25. [Pasgen 23. Opranusm Jlekuus-BU3yanu3anus, JeKIHs-I1ajior, JeKIHs ¢ pa3oopoM
KOHKPETHBIX CUTYaIUil, CEeMUHAP-IUCIIYT, TIPOOIEMHBIHA
CEMHUHAp, PELIEHHE CUTYAallMOHHBIX U KOHTEKCTHBIX 3a/]ad4,
«Mo3roBast araka», METOJ IPOEKTOB

26. [Pasnmen 24. Bun Jlexumsi-Bu3yanu3anusi, JEKIHs-THaJIoT, JEKIHs ¢ pa30opoM
KOHKPETHBIX CHTYAIlMi, CEMUHAP-AUCITYT, MPOOICMHBIN
CEMHUHAp, PEIICHUE CUTYAIIMOHHBIX M KOHTEKCTHBIX 3aJ1a4,
«Mo3roBast aTaka, METOJ POCKTOB

27. [Pasgen 25. DKOCUCTEMBI Jlekuus-BU3yanu3anus, JeKIHUs-I1ajior, JeKIHs ¢ pa3oopoM
KOHKPETHBIX CUTYyallUi, CEeMUHAp-AUCIYT, IPOOIEMHBIN
CEMHUHAp, PELIEHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/]ad4,

«Mo3ropas araka», METOJ ITPOCKTOB

7.4. O0pa3oBare/ibHbIE Pe3yJabTaThI 00y4alollerocsi, popMupyemMbie B npoiecce 0CBOECHHS
AUCHHUILJIMHBI

HaunmenoBanue pasjena o01eo0pa3oBaTebHOMI OO6pazoBaTenbHbIE PE3yNIbTAThI
JUCLUIUIAHEI OPJ | OPM | OPII
Dusuka
Brenenue 1-15 1-9 1-6
Paznen 1. Mexanuka 1-15 1-9 1-6
Paznen 2. OCHOBBI MOJNEKYISIPHON (DU3HKHU 1-15 1-9 1-6
Y TCPMOJIMHAMUKH
Paznen 3. OCHOBBI JIEKTPOAMHAMUKU 1-15 1-9 1-6
Paznen 4. KoneGanus v BOJTHBI 1-15 1-9 1-6
Paznen 5. DnemeHThI KBaHTOBOH (hM3HKH 1-15 1-9 1-6
Paznen 6. Bcenennas u ee 3BOIIOIUS 1-15 1-9 1-6
Xumus
Beenenue \ \ ]
Obwasn u Heopeanuyeckas Xumus
Pazgen 7. OCHOBHBIE OHATHS U 3aKOHBI XUMUU 1-15 1-9 1-6
Paznen 8. Ilepuoauyeckuii 3aKoH U 1-15 1-9 1-6
[Teproanueckas cucTeMa XUMUYECKUX FIIEMEHTOB
JI.. Menneneena
Paznen 9. Ctpoenue BemecTBa 1-15 1-9 1-6
Paznen 10. Bona. PactBopsl 1-15 1-9 1-6
Pazgen 11. Xumudeckue peakiuu 1-15 1-9 1-6
Paznen 12. Knaccudukanus HeopraHuueckux 1-15 1-9 1-6
COEMHEHHI U UX CBOMCTBA
Pazgen 13. Meraibl 1 HEMETaIbI 1-15 1-9 1-6
Opeanuueckasn xumus
Paznen 14. OcHoBHbBIE IOHATHS OPraHUYECKON 1-15 1-9 1-6
XUMHH U TEOPHUS CTPOCHHS OPTaHUICCKHIX
COEMHEHHI
Pazgen 15. YrieBomopoasl 1 UX MPUPOTHBIE 1-15 1-9 1-6
HMCTOYHUKH
Pazgen 16. Kucnoponacoaepskariue opraHu4ecKme 1-15 1-9 1-6
COCJTMHEHUS
Pa3znen 17. A3orconeprkaliue opraHn4eckue 1-15 1-9 1-6
coennHenus. [lommmepsl




Pasnen 18. Xumus u XKu3Hb 1-15 1-9 1-6
Paznen 19. Xumus u opranusm yenoBeka 1-15 1-9 1-6
Pazgen 20. Xumus B ObITY 1-15 1-9 1-6
buoaorus

Paznen 21. buomorust — COBOKYIMTHOCTh HayK O 1-15 1-9 1-6
YKUBOU IIpUpoze. MeTopl HAay4HOro MO3HaHUs

B OHOIOTHH

Paznen 22. Knetka 1-15 1-9 1-6
Pasnen 23. Opranusm 1-15 1-9 1-6
Pasznen 24. Bun 1-15 1-9 1-6
Paspgen 25. DxocucTeMbl 1-15 1-9 1-6

8. ®oHI OULEHOYHBIX CPeACTB /AJsi NpPOBeldeHHS] MPOMEKYTOYHOH AaTTeCTAllUU 10
AUCUUIIINHE

Kontponp kauecTBa OCBOEHHS NUCHMIUIMHBI BKJIIOYACT B ce0s TEKYIIMA KOHTPOJb
yCIIEBAEMOCTH M IMPOMEXKYTOUHYIO aTTecTanuio oOywaronmuxcs. [Ipomexyrounas arrecranus
00y4aromuxcs Mo AUCUUIIIMHE MPOBOIUTCS B popme nuddepeHImpoBaHHOro 3a4eTa.

KonkpeTHblli TMepeueHb THUIOBBIX KOHTPOJBHBIX 3aJaHUM M HHBIX MaTEpUajoB s
OLICHKH PE3yJIbTAaTOB OCBOCHHUS AMCLUUIUIMHBI, a TAK)KE ONHUCAaHUE TOKa3aTeleil U KpUTepueB
OILICHUBAHMSI KOMIIETEHIMII MpuBeeH B POH/E OLEHOYHBIX CPEJCTB MO AUCLUHUILIMHE.

9. Meroan4ecKue yKa3aHHUs 1Jisl 00y4al0IHUXCS PH OCBOCHHUH JMCIUILTHHBI

Jlis obecriedeHus] CUCTEMAaTHUECKOM U PeryssipHON pabOThI 110 U3YYEHHUIO JUCLUIUIMHBL U
YCIEIIHOTO MPOXOKJIEHUS IPOMEXYTOUHBIX M MTOIOBBIX KOHTPOJBHBIX MEPONPUATHN
oOyyarolemMycss pEeKOMEHJYeTCsl PEryjisipHO H3ydaThb KaXIyl0 TeMy IUCLMIUIMHBI, aKTHBHO
y4acTBYsl B ayAMTOPHBIX 3aHATHSAX U B XOJ€ peaiM3alliM pa3IvyHbIX (GOPM CaMOCTOSTENbHON
MHAMBUAYaJIbHON paObOTHI.

[Ipu mnpoBeneHWM YYEOHBIX 3aHATUA TIO JUCIUIUIMHE HCIOJIB3YIOTCS CIEAYIOIINE
o0pa3oBaTeNibHbIE TEXHOJIOTHH (B TOM YUCIIE HUHTEPAKTUBHbBIE):

Jlekuus-susyanuzanms — Gopma mnpoBesieHUs JEKIMOHHOIO 3aHATUSA, B XOJ€ KOTOPOM
aKTUBM3alMs Tpoliecca OOydYeHUS MPOUCXOAMT 3a CYET HarJsaJHOCTH M MpPoOIEMHOCTH
U3JIOKEHUSI H3y4aeMOro Marepuaja, Korja T[epea ayIUTOpHed CTaBsTCs pa3IUyHbIe
npoOJeMHble 3a/1a4M, BOIPOCHI, PACKPBIBAIOTCS MNPOTUBOPEUMs, MOOYKIAIOIME COBMECTHO
UCKaThb TNOJAXOAbl K MX pelleHH0. B  Jeknuu-pu3yanusalnuu Iepefada HHGpopMauu
COIIPOBOKIAETCS Mpe3eHTalMel (IeMOHCTpane yuyeOHbIX MaTepHalioB, MPEJICTABICHHBIX B
pa3IMYHBIX 3HAKOBBIX CHUCTEMax, B TOM YHCJIE€ WJUIIOCTPATUBHBIX, I'papUUECcKUX, ayauo- H
BUJIEOMATEPHAJIOB).

Jlekums-quajgor — mpeanosnaraeT Inepenady ydeOHOro CcoAepKaHHMs Yepe3 CepHio
BOIIPOCOB, HAa KOTOPbIE€ 00YUYaIOLIUICS JOKEH OTBEYATh HETIOCPEICTBEHHO B XO/I€ JIEKIIUH.

Jlekuuss ¢ pa3dopoM KOHKpPeTHBIX cuTyanuii. Mcronb3ys aaHHyio ¢GopMy JeKUUU
npenoaaBaTesb s 00CcyX1eHus: GopMyIUpyeT KOHKPETHYIO cuTyaluto. M3noxenue cutyanuu
JOJDKHO OBITh OYEHb KPAaTKUM, HO COJAEpXKaThb JOCTAaTOUYHYI0 MH(OPMAIMIO JUIS OLIEHKU
XapakTEepHOTo SBIEHHUS U 0O0CyxJeHus. OOCyXJeHHe CUTyallMi, KaK IMPaBUIIO, MPOUCXOIUT
KOJUIEKTUBHO, 3a/laya IPEnoJaBaTesis MpU 3TOM - HANpPaBUTh JHUCKYCCHUIO B HYXHOE PYCIIO.
BaxHo, 4To0BI 00CYXIEHHME CUTYallMM 3aKOHYMJIOCH AHAJIW30M M HEOOXOIMMBIM BBIBOJIOM,
KOTOpBIM JlaeT WM OOydarolluiicsa, WM TpernojaaBareib (B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIIOBHIA).



IIpo6aemublii cemuHap. OcOOEHHOCTBIO TAKOTO CEMUHApPA SIBIISICTCS HATUYUE JTUCKYCCHH.
3a0yaroBpeMeHHO, IpenojaBaTeieM CTaBUTCS Hepea oOydarommMucs MpoOsieMHas CUTyauus,
tema. OOyuarommecs: CaMOCTOSITETbHO OCYLIECTBISIOT MOATOTOBKY K CEMUHApy, BEAYT MOUCK
uHpOpMaLnu.

CemuHap-aucnyT. 371€Ch HHUIIMATHBA 00YYAIOUINXCsl HE OTPaHUYCHA KOHKPETHOM Y3KOMH
po0IeMOil WM MpoOJIEMHON CUTYyaIMel, a, HA000pOT mpeaiaraeTcsi o0CyIuTh OO Tpolece,
a0 ycJoBUSA € YYeTOM KOMIUIEKCHBIX MO3MLIMHA. B mpomecce aucrnyra ero y4acTHUKU
BBICKA3bIBAIOT DPA3JIMYHBbIE CYKACHUSA, TOUYKM 3PEHUS, OLEHKM Ha T€ WM HHbIE COOBITHSA,
POOJIEMBI.

Pemienne CHTYauMOHHBIX M KOHTEKCTHBIX 3aJay. 3agadya — [eJb, 33JaHHAs B
KOHKPETHBIX YCIOBHX U TpeOyromas 3¢pekTuBHOro crocoda ee oCTHKEHUs. YyeOHbIe 3aa9u
MOXHO KJIaCCH(HUIMPOBATh IO PA3HBIM OCHOBAHUSAM. B YaCTHOCTH, B COOTBETCTBUHU C
XapakTEepOM aHATM3HPYEMOM CHUTYaIllMH MOXHO BBIJCIUTH CIEAYIONINE 3a/la4i: BBITOIHSIONINE
(GyHKUMU OBJaJCHUs] METOAOJOIHEH M TEOPETUYECKUMHU 3HAHUSAMU; BBINOJHSIOIINE (DYHKIUIO
¢dopmupoBaHus NPO(YECCHOHAIBHBIX KOMIIETEHIMH; BBINOJHAIOMINE (DYHKIMM OBJAJAECHUS
TPYAOBBIMU JEHCTBUSIMH, HOPMAaMU U ITpaBUiIaMH IPO(GECCUOHATIBHOMN 1eATEIbHOCTH.

Merton peuieHHs CHTYyallMOHHBIX 3aJad COCTOMT B TOM, 4YTO oOOydJaroluecs,
O3HAKOMHUBIIMCH C ONHCAHHWEM TPOOJIEMBI, CaMOCTOSTEILHO aHAIM3UPYIOT CHTYAIHIO,
JUAarHOCTUPYIOT MPOOJIeMy M MPEICTABISIOT CBOM HJCH W PEIICHUS B JUCKYCCHH C JIPYTHMHU
oOyyaeMbIMH. B 3aBHCHMOCTH OT XapakTepa OCBEIICHHs MaTepuana UCHOJIb3YIOTCS CUTYaIHH-
WITIOCTPAINH, CHTYalluU-OLEHKH U CUTYaIlMH-yTIPaKHEHHS.

Curyanus-wiLIiocTpanus 3akiodaeT B ceOe nmpuMep U3 npodeccHoHanbHOM NPaKTUKU
(KaK MO3UTUBHBIN, TAaK M HETATUBHBIN) U CIIeIyeT NPEII0KUTh CIIOCO0 ee PeLIeHHUs.

Curyanms-ouneHKa MpeJcTaBisieT coOOH ONMMCAHHWE CUTYallMM U BO3MOYKHOE pellleHHE B
TOTOBOM BHJI€: TpEOyeTCs TOIBKO OLIEHUTh, HACKOJIBKO OHO IMPAaBOMEPHO U 3((HEKTUBHO.

Cutyanus-ynpakHeHue COCTOUT B TOM, YTO KOHKPETHBIH 3MH30] NpodhecCHOHATbHON
NeSITeTHHOCTH TIOJTOTOBJIEH TaK, 4TOOBI €ro peleHue TpeOOBalo KaKuX-THOO CTaHIApTHBIX
NeWCTBUH, HampuMep, 3amoiHeHuss (GOpM, TOATOTOBKMA JOKYMEHTOB, HCIIOJIB30BaHHS
HOPMATHUBHBIX TOKyMEHTOB M T.].

CuTyaliMOHHBIA aHAJU3 BKIIOYAE€T METOJ aHalM3a KOHKPETHBIX CHTYyallui, Kelc-MeToJ,
METOJ «MHLIUICHTA).

«Mo3roBasi ataka» — akTuBHas ¢opma oOydeHMs, ObICTpbIM U 3(eKTUBHBIN crocod
BbIpaOOTKH MyTell MPeoJ0JIeHNS TPYIHOCTEH U pa3pelieHus: IPOTUBOPEUNH.

JlaHHBIM MeToA ompenensercs Kak Croco0 MOOWIM3alMK 3HAHWM, ONbITa U TBOPYECKUX
crocobHocTeil oOyuwatouuxcs. bbIcTpoe M akTHBHOE 00CYXJE€HHE MpOOJIEeM U CIOCOOOB MX
pelleHus JaeT OmpelesieHHbI cuHepreTnyeckuit 3¢dexr. Ero cyrb B TOM, 4TO ydacTHUKaM
paboThI MpeIaraeTcs BHICKA3hIBaTh KaK MOKHO OOJIbIIIE BAPHAHTOB PEICHUS TPOOIEMBI, B TOM
yuciae M caMbIX (paHTacTudeckux. [IpemomaBarens cooOmaer o0ydJarmMMCs CYTh perracMoin
npobnemsl. [Ipobrema nomkHa ObITH 0003Hau€Ha YETKO M MOHATHO. BaxHO, yTOOBI TpHU
IPOBEICHUN «MO3TOBOM aTakuW» B TPYIE CO3/aBajach HENPUHYXKAEHHas atMmocdepa. Uem
Oonbmie uaeu, tem aydme. CienyeT CTPeMUTHCS, YTOObI MPEUIOKEHUS MOCTYNalIu ObICTPO.
[IpenonaBarens, BEAyLIH «MO3TOBYIO aTaKky» He MMEeT IpaBa KOMMEHTHPOBATh UJIH OL[CHUBATh
BBICKA3bIBaHUSI YYAaCTHHKOB, HO B TO JX€ BpPEMs OH MOXET MpPEphIBaTh BBICTYIUICHHE WU
YTOYHSTH CYTh BBICKa3bIBaHUs. Bce BhICKa3aHHbBIE HJIEH JJOJDKHBI OBITh 3aIMCaHbl Ha JOCKE.

MeTox TNPOEKTOB - TpEANoNiaraeT pemeHne MpPoOIeMbl, KOTopas NpeaycMaTphBacT
UCTIOJIb30BaHUE Pa3HOOOPa3HBIX METOJOB W CPEACTB OOYYECHHs, a TaK)Ke HWHTETPHPOBAHUE



3HAHUM W YMEHHUW W3 pa3IUYHbIX oOnactedl 3HaHWA. JlaHHBIA METON OTHOCHUTCS K
HCCIIEIOBATEIBCKUM, KOTJIa 00YJaIOLIMIiCS MPOXOAUT BCE ITAlbl MO3HAHUS: OT BOZHUKHOBEHUS
npoOJeMHOI CHTyalluu M €€ MEePBOHAYAIBHOTO aHaIM3a K MOUCKY MyTeH pemeHHs MPOOJIEMBI.
On mno3BossieT (OPMUPOBATH CIIOCOOHOCTH, TO3BOJsONME 3(PPEKTUBHO NEHCTBOBATH B
peanbHON TMpodecCHOHANILHON WM JKU3HEHHOW CHUTYyallud, YTO IIO3BOJIICT OOYyYarOUIUMCs
aJanTUPOBAThCS K U3MEHSIONIMMCS YCIOBHSIM, THOKO pearupoBaTh Ha BbI30BbI, BOSHUKAIOIINE B
xolle peanbHONl mpodeccuonansHoM mpakTHkU. [IpoexkTHas pabora sBisercs (opmoit
NESTENIbHOCTH, B KOTOPOH BO3MOXHO (DOPMUPOBAHHE CIOCOOHOCTH K OCYIIECTBICHHUIO
OTBETCTBEHHOTO BbIOOpa. OCHOBHBIE THIBI MPOEKTOB, KOTOPHIE MOXHO HCIIONb30BaTh B
nporecce OOYYEeHHUs: HCCIENIOBATEIbCKUN TMPOEKT — CTPYKTypa mnpuOmmkeHa K Qopmaty
HAyyHOTO0 HCCJEN0BaHUs (J10Ka3aTeIbCTBO AKTYAJIbHOCTH TEMBI, OIPEAEICHUE HAay4YHON
npoOiemMbl, TpeaMeTa W OOBeKTa HCCIEAOBaHMS, IIeNeil M 3amad, METOJO0B, HCTOYHHKOB,
BBIJIBIDKCHUE THUIIOTE3bI, 000OIIECHNE PE3yNbTaTOB, BBIBOJBI, 000O3HAUEHUE HOBBIX MPOOJIEM);
TBOPUYECKUN MPOEKT, KaK MPaBUJIO, HE UMEET NeTalIbHO MPOpaOOTaHHOM CTPYKTYpPHI; y4eOHO-
MO3HABATENIbHAS JIEATEIBHOCTh O0YUYAIONIUXCS OCYLIECTBISIETCA B paMKaX paMOYHOTO 3aJaHMUs,
MOJYUHSSACH JIOTUKE U MHTEPEcaM Y4aCTHUKOB MPOEKTA, )KaHPY KOHEUHOTO pe3ynbrara (rasera,
buIbM, pa3HUK U T.11.); THGOPMAITMOHHBIN MPOEKT — y4eOHO-T103HABATENbHAS IeATEIHHOCTh C
SPKO BBIPAKCHHOW SBPUCTUYECKON HANpaBICHHOCTHIO (TIOMCK, OTOOp W CHCTEMaTH3aIlHs
MH(pOpMaLlU O KAKOM-TO OOBEKTE, 03HAKOMJIEHUE YYAaCTHUKOB IPOEKTa ¢ 3TOW MH(pOopMaLueH,
ee aHaM3 U 0000IIeHUEe [T PE3CHTAIMH 00JIee IMUPOKOH ayTUTOPHH).

CamocrosiTeibHass padoTra oOyyarolUMxcs MNPEoaraeT CaMOCTOSATEIbHOE H3yUYEHHE
OTJICbHBIX TEM, JONOJHUTENbHYIO IMOATOTOBKY OOYyYarOIIMXCAd K KaXKJIOMY IPaKTUYECKOMY
3aHSTHIO.

[Ipy wu3yyeHUM coAep>KaHUS AUCHUILIMHBI OpPraHU3alUs CaMOCTOSTENbHON paboThI
00y4aromuxcs 10JKHA MPEACTABISATh €AMHCTBO TPEX B3aUMOCBSI3aHHBIX (HOpM:

1) BHeayiuTOpHAst cCaMOCTOATENbHAs paboTa;

2) ayauTopHas ~ caMoCTosATeNbHas  paboTa, KOTOpas  OCYIIECTBISETCA  IOA
HETNIOCPEACTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS;

3) TBOpuecKasi, B TOM 4HCIIe HayYHO-HCCIe0BaTeNbcKas padora.

B mpouecce u3ydeHuss TUCHMIUIMHBI OOYYalOIIUMUCS MPEAIararoTcs CIEAYIOIINE BUIbI
CaMOCTOSITENIbHONW PabOTHI:

HOJrOTOBKA K MPAKTUYECKUM 3aHATHAM. JTOT BUJ CaMOCTOSATEIBHOM pabOThI COCTOMUT U3
HECKOJIbKMX JTamnoB: 1) MOBTOpPEHHE H3YyYEHHOro wmarepuana. s 3TOro HCHOIb3YIOTCS
KOHCIEKThl JIEKIMM, pPEKOMEHJOBAaHHAas OCHOBHAs U JONOJHUTENbHAs JUTeparypa; 2)
yriaybnenue 3HaHui mo Teme. Heobxoaumo umeromuiicss marepual B JIEKUUAX, Y4eOHBIX
nocobusx Aud@epeHunpoBaTh B COOTBETCTBUM C MYHKTaMH IJlaHA MPAKTUYECKOIO 3aHSATHS.
OTaenbHO BBINMMCATh HESACHBIE BOINPOCHI, TEpMUHBL. Jlyunie 3To aenaTh Ha MOJSAX KOHCIEKTa
JEKUMU WIK y4eOHOro mocoOusi. YTOUYHEHHE HaJ0 OCYIIECTBUTh MPU TOMOIIM CIPABOYHOU
JIUTEepaTypsl (CIoBapu, SHUMKIONEAWYECKUE W3/1aHUsA U T.A.); 3) COCTaBIIEHHWE Pa3BEPHYTOTO
IUTaHA BBICTYIUICHHUSI, WM NIPOBEJICHUS PACUETOB, PEILIEHUS 3aja4, YIIPa)KHEHUN U T.1.

paboTa ¢ UH(POPMAIMOHHBIMU KOMITBIOTEPHBIMU TEXHOJIOTHSIMH MIPEATIONAraeT pa3padoTKy
MpernoaBaresieM 3aJaHuil ¢ ucnoyib3oBaHueM MHTepHeT-TexHonoruil. [lomoOHbie 3amanus s
CaMOCTOSITENIbHOM paboThl MOTYT OBITH HallpaBJIeHbI Ha: 1) mouck U 00pabOTKy UHPOpMaLHY; 2)
HA OpraHW3alHi0 B3aMMOJEHCTBHS B CETH;, 3) 3aJaHWs IO CO3JaHHI0 web-cTpanui; 4)
BBITIOJIHEHHE ITPOEKTOB; 5) CO3AaHUE MOJIETIEH.

3aJaHusl Ha TOUCK M 00paboTKy MH(pOpMaIMM MOTYT BKIIOYATh: HamMKMcaHue pedepara-
0030pa; peLeH3uI0 Ha CalT Mo TeMe; aHajIu3 JUTepaTypbl U UCTOYHHUKOB B CETH Ha JaHHYIO



TEMy, UX OLCHMBAHUE; HAaMCaHHE CBOEr0 BapHaHTa IUIAHA JIEKLIMH; MOATOTOBKY JOKJIAJA;
coctaBiieHHe OuOmmorpauyeckoro CHHMcKa,; O3HAaKOMJIEHHE C  MpodecCHOHAIbHBIMU
KOH(EepeHIUAMH, aHATHU3 00CYKACHUS aKTyalbHbBIX IPOOIIEM.

Hanucanue pedeparoB m noxianoB. Pedepar - 3T0 KpaTkoe H3JI0KEHUE COACPIKAHUS
HAYYHBIX TPYIOB HJIH JIMTEPATYPHBIX UCTOYHUKOB MO ONpPEETICHHOM Teme. Jlokan - myOoaudHoe
coo011eHue, NpeaCTaBIAoNIee CO00H Pa3BepHYTOE N3I0XKEHHE ONPECTICHHON TEMBI.

Pedepar u nmokmax JOKHBI BKIIIOYATh BBEACHWE, TNIABHYIO YacTh M 3aKitoueHHe. Bo
BBEJICHUU KpPATKO H3JIaraeTcsi 3Ha4eHHWE PacCMaTpUBAEMOI0 BOIPOCAa B HAyYHOM U Y4eOHOM
IUIaHe, MPUMEHUTENIFHO K TEME 3aHATHUS. 3aTeM M3JIaraloTCsi OCHOBHBIC TOJI0KEHUS TPOOIEMBI U
JIeNAloTCsl  3aKII0YeHHEe M BBIBOJABL. B  KoHIEe paboThl maercss NOAPOOHBIA MEpedYeHb
JUTEPATyPHBIX

UCTOYHUKOB, KOTOPBIMH IIOJIB30BAJICSl OOYyYaroIMICS NpH HAlUMCaHUM pedepaTa WM
JIOKJIa/1a.

pabota ¢ nureparypoil. OBiazieHHe METOIMYECKMMHU IpUeMaMu paboOThl C JUTEPaTypou
0JIHAa U3 BAKHEHUIIMX 33724 00y4JaroLierocs.

Pabota ¢ iuTepaTypoil BKIIOYAeT CIelyIOIUe STalbl:

1. IlpeaBapurenbHOE 3HAKOMCTBO C COACPIKAHUEM.

2. YrunyOneHHOe H3y4YE€HHE TEeKCTa C IpeciieIOBAaHUEM CIEAYIOIIUX IeJei: yCBOUTH
OCHOBHBIC TIOJOXEHHUS; YCBOUTh (PaKTHMUECKUI Marepuai; JIOTM4ecKoe O0O0OCHOBAaHUE TJIaBHOM
MBICJIM U BBIBOJIOB.

3. CocraBieHue IU1aHa MPOYUTAHHOTO TEKCTa. DTO HEOOXOIUMO TOrza, Koraa padora He
KOHCIIEKTUPYETCSA, HO OTJENbHbIC IIOJOXKEHHUS MOTYT HPUIOJUTHCA HA 3aHATUAX, MpU
BBITTOJIHEHNUH KYPCOBBIX, BBITYCKHBIX KBaJH(HKAIMOHHBIX paboT, JUIsl Yy4acTUS B HAYYHBIX
UCCIICIOBaHUSX.

4. CocTaBieHHE TE3UCOB.

3a/laHusl Ha OpraHu3alMi0 B3aUMOJEHCTBUS B CETH MpEANoJararmT: 00CyXIeHue
COCTOSIBLIETOCS] WJIM MPEACTOSIET0 COOBITHS, JIEKLNHU; paboTa B CIIMCKAX PACCHUIKH; OOLICHHE B
CUHXPOHHOM TelleKOH(epeHIINU (4aTe) co CIeUUuaTucTaMi WK O00yYaroIIUMUCS JPYruX TPy
WIM BY30B, U3y4alOUIUMX JAHHYIO TeMY; OOCYXJEHHE BO3HMKAIOIIMX MPOOJEM B OTCPOUYEHHOM
TeleKOH(EepEeHIMH; KOHCYIbTAIMU C MpernojaBaTelieM U JAPYrUMH OOydYalolMMUCS 4epes
OTCPOUYEHHYIO TEIEKOH(PEPEHIMIO; KOHCYJIbTAllUM CO CHEHUAINCTAaMU Yepe3 3JIEKTPOHHYIO
MOYTY.

10. YuyeOHo-MeTOaAMYeECKOe o0ecrmedyeHHe JIsi  CAMOCTOSITEIbHOH  padoThI
o0yvyawmmxcs Mo AMCHUILIHHE

N Kosan4yectBo yacos/ Cemectpsl
Bua camocTosiTe1bHOI padoThI
3a4€eTHBIX eJUHHIL 1

[TonroToBka K MPakKTHYECKUM 3aHATHSIM 13 10 3
Pa6ora ¢ uHpopmManmOHHBEIMU
KOMIIBIOTEPHBIMHU TEXHOJIOTUSIMHU 9 6 3
3agaHus Ha MIOUCK U 00paboTKY
uHpopManuu 10 6 4
Hanmcanue pedepaToB 1 10KJI1a70B 11 7 4
Pabota c nutepaTypoit 10 6 4

Bcero: 53 35 35




11. OcHoBHasi U /ONOJIHUTEIbHAS JIMTEpaTypa, HeoOXoauMasi I OCBOEHHS
AUCHUTLIMHBI:

a) OCHOBHAs JIUTEpaTypa:
1.CmupnoBa M.C. EctecTBo3HaHue [ DNEKTPOHHBIN pecypc]|: yael. U MpaKTUKYM IS

npukiaj. 6akanaspuara/CmupHoBa, Mapuna Cepreesna; M.C. CmupHoBa, M.B. HexnrooBa,
T.M. Cmupnosa. - M.: FOpaiit, 2015

2. TuroB C.A. EcrectBo3nanue. ba3oBsiii ypoBenb. 10 ki1.: yae6uux/C.A. Turos, 1.b.
AradonoBa, B.. Cuormna3os. - 2-e u3z., nopab. - M.: llpoda, 2016, 2018

3. TuroB C.A. EcrectBo3nanue. ba3oBsrii ypoBensb. 11 ki1.: yueonux/C.A. Tutos,
N.b. Aradonosa, B.J. CuBornazos. - M.: JIpoda: Beprukans, 2017.
0) JJonmosiHuTeIbHAS JIUTEPATYpA:

1. Epoxun FO0.M. Xumus B Bonmpocax u oTBeTax [ DJIEKTpOHHBIN pecypc] : yaeb.mocodue /
10. M. Epoxun; FO.M. Epoxusn . - M.: [Ipocnekr, 2016.

2. Taopuensn O.C. Xumuss g npodeccuid W CHENHUATBHOCTEH COLMAIBHO-
SKOHOMHMYECKOTO U TYMaHUTApHOTO npoduiieii: yaeOHUK: IJIs UCIOIB30BaHus B yueO. mpoiiecce
o0pa3oBaT. yUpeKICHUH, peal3yIONIMX Mporp. cpea. U Had. mpod. odbpaszoBanus/["abpuensH,
Onmner Caprucosuy; O.C. 'abpuensn, W.I'. Octpoymos; Jlenaprament o6pazoBaHusi . MOCKBEI. -
M.: Academia: OOpazoBaT.-u3a. 1HeHTp «Akagemus»: Mock. yueb., 2015. - 206 c.: un. -
(MockoBckoe mpodeccuonansHoe obOpazoBanue) (OOmeoOpa3oBareabHble TUCIUILUIMHBI). -
bubmmorp.: c. 205.

3. JvutpueBa B.®. ®usmka 18 mpodeccuit M CHENUATBLHOCTEH TEXHHYECKOTO
npoduns. COOpHUK 3amad [DIEKTPOHHBIN pecypc]: yueb. mocodue / B.®D. JImurpuena. - M.:
Wznar. nentp «Akagemus», 2017

4. ImutpueBa B.®. dwusuka mis npodeccuii U CnernuaibHOCTeH TEXHUYECKOTO
npoduns [DnekTponHslit pecypc]: yueOnuk / B.®. [Imutpuesa. - M.: M3aar. ueHtp
«Axamemusi», 2018

12. Tlepeuens pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI cetu MWHTepHeT,
He00XOUMBIX /IJISl OCBOCHHUS TUCHHUILINHBI

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

1
2
3. Www.mgpu.ru
4. www.fipi.ru
5
6

www. alhimikov. net (OOpa3zoBaTenbHbIN CAlT IS ITKOJIHLHUKOB)
www. biology. asvu. ru (Bcs Ouonorus. CoBpeMeHHass OWOJIOTHS, CTaThbH, HOBOCTH,
O6ubMoTeKa)
7. www. chem. msu. su (OnekTpoHHas 6MOTUOTEKA [0 XUMHUH )
8.  www. chemistry-chemists. com/ index. html (s;iexTpoHHBIH XypHaT «XUMHUKH U XUMHUSD»)
9. www. class-fizika. nard. ru («Knacc!Has qocka uist 1i0003HATEIBHBIX))
10. www. hemi. wallst. ru («Xumus. OOpa3oBaTeIBHBIN CAUT JJIS NTKOJEHUKOB))
11. www. hij. ru (kypHam «XUMHUS 1 KH3HBY)
12. www. hvsh. ru (kypHaI «XUMUS B IITKOJIE))
13. www. interneturok. ru («Buneoypoku no npeameram MIKOJbHOU IPOTrpaMMBbD»)
14. www. physiks. nad/ ru («®usuka B aHUMALHIX»)
15. www. pvg. mk. ru (omummnuazna «Iloxkopu BopoOGbeBsl ropbi»)
16. www. window. edu. ru/ window (EauHOoe OKHO mocTyma K 00Opa3oBaTelbHBIM pecypcam
WutepHera o 610JI0TUN)


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 WHGOPMAUMOHHBIX TEXHOJOTHH, HCIOJb3yeMbIX NPH OCYHIeCTBJICHHHU
0o0pa3oBaTeJILHOr0 Mpollecca MO JUCHUILIIMHE, BKJIKYasi MepedyeHb MNPOrPaMMHOIO
obecrieyeHusi U HHPOPMAIHOHHO-CIPABOYHBIE CHCTEMbI

nH(pOPMAaLOHHbIE TEXHOJIOTHH 00paboTKu rpaduuecKoit uH(pOpMAINH;
WH(OPMAIIMOHHBIE TEXHOJIOTMH TIepeladydl JaHHBIX W PaclpoCTpaHEHHS WHPOpPMAIUH;
WH(OPMAIIMOHHBIE TEXHOJIOTHH XPAHCHUS TaHHBIX; WH(OOPMAIIMOHHBIC TEXHOJIOTHH HAKOTLICHUS
naHHbix. CereBble (JOKAJIbHBIC, TEPPUTOPUAIBHBIC, TPOBOJHBIE, OCCIPOBOIHBIE U JIp.)
WH(OPMALIMOHHBIE  TEXHOJOTHHM, HWH(GOPMAIMOHHBIE TEXHOJOTMH TPYNIOBOM  paboTHhl,
TUIEPTEKCTOBbIE  MH(OPMAllMOHHBIE TEXHOJIOTUH, MYJIbTHUMEIUNHHBIE HWH(OPMALOHHbIE
TEXHOJIOTHH, OnepaliuoHHbIe cucTteMbl cemeiictBa Windows, Office, 6payseps! (FireFox);

0a3pl JaHHBIX, WH(GOPMAIIMOHHO-CIIPABOYHBIE M MOMCKOBBIE CUCTEMBI: JOCTYI K 0a3zam
PI'b, THBY, ERIC (www.rsl.ru, www.gnpbu.ru), MunuctepcTBa 00pa3oBaHHs W HAayKd
Poccuiickoit ~ ®emepanmu  (Www.informica.ru), Hay4Has  dJeKTpoHHass  OuOIHOTEKa
http://elibrary.ru/.

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

OcBoenue mporpammbl obmieoOpa3oBarenbHoil  nucuuminabl  BJ.6  EctecTBO3HaHME
npennonaraeT Hanuuue ydeOHoro kaOunera «EcTtecTBo3HaHuMe», B KOTOPOM HMeEETCS
BO3MOXXHOCTh OO€CTHeunTh CBOOOAHBINH A0CTyll B WHTEpHET BO BpeMsi y4eOHOro 3aHSATUS U B
nepuoj; BHEy4eOHOM JesTenbHOCTH oOydaromuxcs. B coctaB kabunera «EctecTBo3Hanue»
BXOJIAT JiabopaTopuu ¢ jabopaHTCKOil komHaroil. [lomemenue kabunera «EcTtecTBo3HaHME)
JOJDKHBI  YIOBIIETBOPATH  TpeOoBaHusM  CaHUTApHO-IMHUJIEMUOIOTHICCKIUX  TPaBHI U
HopMmatuBoB (CanlluH 2.4.2 N2 178-02) u ObITh OCHAIICHBI THIIOBBIM OOOPYIOBaHHEM,
YKa3aHHBIM B HACTOSIIIUX TPEOOBAaHHUAX, B TOM YHUCIIE CHEIHATM3UPOBAHHON y4eOHON MeOenbio
U CpeACTBaMH OOY4eHHUsI, JOCTATOYHBIMU JJis BBITIOJHEHHs] TPEOOBAaHUI K YPOBHIO MOATOTOBKHU
oOydaromuxcsi. B kaOuHeTe MOMKHO OBITH MYJIbTUMEIUHHOE 00O0PYAOBaHUE, MOCPEICTBOM
KOTOPOTO YYacTHHKH OOpa30BaTEIBHOTO TpOIecca MOTYT TPOCMATPHUBATH BHU3YAIbHYIO
uH(pOpMAIHIO 1O PHU3UKe, CO3/1aBaTh MPE3CHTAINH, BUACOMATEPHUAIIBI U T. TI.

B cocraB y4eOHO-METOAMYECKOTO W  MAaTEPHATBLHO-TEXHUYECKOTO  OOeCTCueHUs
nporpaMMmsl o61eoOpa3oBaTenbHOl nucuuiuinebl /1.6 EcrecTBO3HaHME BXOIAT:

*  MHOTO(YHKIIMOHAIBHBIM KOMIUIEKC MPEnoiaBaTes;

*  HamISIIHbIE MOCOOUS (KOMIUIEKTHI Y4eOHBIX TaONHII, TUIAaKaTOB, TOPTPETHI BBHIAAOIIUXCS
YUEHBIX B 00J1aCTH €CTECTBO3HAHUS U T. 11.);

*  uH(QOPMAIMOHHO-KOMMYHHUKAITMOHHBIE CPE/ICTBA;

*  JKpPaHHO-3BYKOBBIE MIOCOOUS;

*  KOMIUIEKT dJIEKTPOCHAOKEHUSI KAOMHETOB;

* TEXHUYECKHE CPEJICTBA OOYUCHUS;

* JIEMOHCTpallMOHHOE 000pyaAOBaHuE (0OIIET0 HA3HAYEHUS U TEMAaTUYECKHe HaOOPHI);

* jabopatopHoe 00OpymoBaHHe (OOIIEr0 Ha3HAYEHUS W TEeMaTUYeCcKre HaOOphl, B TOM
qucie JUISl TOCTAHOBKM JE€MOHCTPAIIMOHHOTO W  YYEHHYECKOro JKCIEPUMEHTa,
PEaKTUBBI);

* cTaTWYecKkue, TUHAMHYECKHE, JEMOHCTPAIIMOHHBICE W PA3AaTOYHBIE MOJENH, BKIIOYas
HATypaJIbHbIE OOBEKTHI;

*  BCIIOMOTATEIIbHOE 000PY/IOBAaHUE;

*  KOMIUIEKT TeXHUYCCKOW JOKYMEHTAIIMU, B TOM YHMCJIEC MAcropTa Ha CpeicTBa 00ydeHus,
WHCTPYKITUH TI0 UX MCIIOJIb30BAHHIO M TEXHHUKE 0€30MaCHOCTH;


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

*  OubmuoTeuHbIN POHT;

* Mebenb U1 OpraHn3aluy pabodero Mecta YUuTesst U padodnx MecT 00yJarouxcs;

*  CEKIIMOHHBIC MIKa(dbI 1715 pa3MEIIEHUSI U XPAaHCHUS CPEJICTB O0YICHUS;

*  JIOCKa;

*  MEPCOHATBHBINM KOMIBIOTEP, IPUHTEP, TEIECBU30D;

*  aKBapPHUYMBI;

* TEXHUYECKHE CpeICcTBa OOy4YeHHs, HaOOPBl JEMOHCTPAIMOHHOTO OOOpYIOBaHHS WU
y4eOHO-HATIISIHBIX TOCOOUH, 00eCTIeUnBaIOIINe TEMAaTHUYECKUE HILTFOCTPALINH.

B OuGmmoreunwrii (poHA BXOHAT yYEOHUKH, YUEOHO-METOJMYECKHE KOMIUICKTHI,
obOecrieunBarOIMe OCBOCHHE oOmieoOpazoBarenbHor mucnumuabl bJ1.6  EctectBo3nanme,
PEKOMEH/IOBAaHHBIC  WJIM  JIONYIIEHHBIC IS KCIONB30BaHWS B MPO(ECCHOHATBHBIX
00pa30BaTeNbHBIX OpPraHHU3AIMAX, pPEATU3YIIIUX O00pa30BaTEIbHYI0 MPOTPAMMY CPEIHETO
obmiero oopazoBanus B npenenax ocsoenus OIT CITO Ha 6a3e 0CHOBHOTO 00MIer0 00pa3oBaHusl.

bubnmore4nblit GOH MOXKET ObITH TOMOJIHEH (PU3UUCCKUMU SHIMKIIONICIUSIMHU, aTIaCaMH,
CJIOBApsIMHU, CIIPABOYHHUKAMHU O (U3HMKE, XUMUH, OMOJIOTHU, HAYYHOW W HAYYHO-TIOMYJISIPHOU
JUTEPaTypOil ECTECTBEHHO-HAYYHOTO COJICPIKAHMSI.

B mpomecce ocBoeHWs TporpaMMbl - 00meoOpa3oBaTeNibHOM  MUCHMILIMHBL  BJ1.6
EctecTBo3Hanme oOydaromuecss JOJDKHBI WMETh BO3MOXKHOCTH JOCTYNa K JJICKTPOHHBIM
y4eOHBIM MaTepHaliaM 10 €CTECTBO3HAHUIO, BKITFOUAs PU3UKY, XUMHIO, OUOJIOTHIO, HMEIOIIUMCS
B CBOOOJHOM JOCTyre B ceTH HHTepHeT (RJIGKTPOHHBIM KHHTaM, MPAaKTHKyMaM, TECTaM,
Marepuanam EI'D u np.).



