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1. HammenoBanue nucuumuinabl: BJ1.07 EctecTBo3HaHMe

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

Heas: dhopmMupoBaHHe 3HaHUI O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa H
METOJIaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoJjiee BaKHBIMH UACSIMH U JOCTHKEHUSMU
€CTECTBO3HAHMS, OKa3aBIIUMHU OIPEACIIAIONIECE BIUSHUE HA Pa3BUTHUE TEXHUKU U TEXHOJIOTHIA;

3agaun:

- TOJIyuY€HUE OIbITa MPUMEHEHUS 3HaHUN B €CTECTBEHHOHAYUHOU cdepe st O0bsICHEHUS
SIBJICHU I OKpYXXAIOIIEr0 MHpa, BOCHPUATHS HHGOPMAIIMM ECTECTBEHHO-HAYYHOTO H
npoeCCHOHATBPHO 3HAYMMOTO COJCPKAHUSA; PA3BUTHE HMHTEIUICKTYAJIbHBIX, TBOPYECKHX
CIIOCOOHOCTEN M KPUTUYECKOIO MBILIUIEHUS B XOJI€ IPOBEACHUS NPOCTEUIINX MCCIEI0BAaHUM,
aHaJIM3a SIBJICHUHN, BOCTIPUATHUS M HHTEPIIPETAIIMH €CTECTBEHHO-HAYYHOU HH(DOpMannw;

- BOCHHUTaHHE YOEXKJECHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHHOW MPHUPOABI H
WCIIOJIb30BAaHUs JTOCTHM)KEHUI €CTECTBEHHBIX HAaYK JJIsl Pa3BUTHS LUBUJIU3ALMHM U IOBBILICHUS
KAaueCTBA KU3HMU;

- TpPUMEHEHHE €CTEeCTBEHHO-HAyUHBIX 3HaHUM B MPO(ECCHOHAIBHON IEesITENbHOCTH U
MOBCEHEBHOM JKM3HU Il OOecredeHus: Oe30MacHOCTH >KU3HEACATEIIbHOCTH; TPaMOTHOTO
MCIIOJIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3/J0POBbS, OKPYKAIOLIEH Cpebl.

3. Mecro qucuuminnsl B ctpykrype OII CIIO:

Hucuumumnaa BJ1.07 EcTecTBo3HaHME OTHOCHTCS K 00sI3aTEIIBHON YacTH YICOHBIX IIHKJIOB
00pa3oBaTeNnbHOI MpOrpaMmbl CpeHEro npohecCuoHaIFHOr0 00pa30BaHUs MO CIENUaTILHOCTU
44,02.04 CnenuanbHOE IOIIKOJIBHOE O0Opa3oOBaHME, SIBISICTCS 005S3aTEIbHON AMCIIUIUTHHON
0011e00pa30BaTEIBLHOTO IUKIIA, H3Y4aeTCs B IEPBOM M BTOPOM CEMECTpax.

4. O0pa3oBaTesibHbIE Pe3yJbTAThI, HEO0X0AUMBbIE IJISI OCBOCHUS THUCHHMILINHBI

Jnst ocBOeHUsT AUCHMIUIMHBI OOYyYalolIMWCs JOJKEH HMETh 3HAHUS W YMEHHS,
MOJTy9YEeHHBIEC TIPU OCBOCHUU 00Pa30BaTEIbHON MPOTrPaMMbI OCHOBHOT'O OOIIIEro 00pa30BaHMS:

1) noHMMaHuWE  B3aMMOCBSI3M W B3aMMO3aBUCHMOCTH  €CTECTBEHHBIX  HAyK;
c(OpMUPOBAHHOCTh TOHMUMAaHMsI BIUSHUS €CTECTBEHHBIX HAyK Ha OKPYXKaOIIyl Ccpeay,
HKOHOMUYECKYI0, TEXHOJIOTUYECKYIO, COLMAJbHYI0 M JTHYECKYI0 cQepbl AeqaTeIbHOCTU
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-
HCCJIEIOBATEIbCKOM U AKCIIEPUMEHTAIbHON JIEATEIbHOCTH, IPU UCIOJIb30BaHUU J1a00paTOPHOTO
000pyT0BaHUs.

5. TpeOoBaHus K pe3yJibTATAM OCBOCHHS JUCHUNINHBI:

OcBoenne coaepxkanusi obOmeoopazoBatenpHoi  aucuumanHbel - bJ[.07EctecTBo3Hanue
o0ecreynBaeT JOCTHKEHHE CIEAYIOUIMX 00pa3oBaTeIbHBIX PE3YIbTaTOB, KOTOPbIE OTPAXKAIOT:

Oo0pa3zoBaTtenbHbIe pe3yabTaThl — JUYHOCTHBIE (OPJI):

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



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

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

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

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

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

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

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

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

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

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

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

OPJI 13 - oco3HaHHBI BBIOOp Oynymiedl mpodeccun M BO3MOXKHOCTEH peau3aliiu
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
COLIMATILHO-OKOHOMHMUYECKUX TPOIECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOM CpEnbl;
nproOpeTeHne OMbITa FKOJIOT0-HAPABICHHON JeATeNbHOCTH;

OPJI 15 - OTBETCTBEHHOE OTHOLIEHHE K CO3JaHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO
MIPUHSTHUS LEHHOCTEN CEMEUHOM JKU3HU.

Oo0pa3oBarteibHbIe pe3y/ibTaThl — MeTanpeaMmernsie (OPM):

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



JESATEIIBHOCTD; MCIIONIB30BATh BCE BO3MOKHBIE PECYPCHI I JOCTHXKCHHS ITOCTABICHHBIX LIEJICH
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, HAaBBIKAMU  pas3pellieHus Mpo0sieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOZOB PEIICHUs NPAKTUYECKUX 3a/1ay, IPUMEHEHHUIO PA3JIMYHBIX
METOJI0B IT03HAHNUS;

OPM 4 - TrOTOBHOCTh M CIOCOOHOCTHP K CaMOCTOSITENIBHONH WH(MOPMAIMOHHO-
MIO3HABATEILHOW JESITEIbHOCTH, BJIAJICHUE HABBIKAMH IOJyYEHHS HEOO0XOAWMOW MH(pOpMaLUu
U3 CIOBapel pa3sHbIX TUIIOB, YMEHUE OPHEHTUPOBATHCS B Pa3IMYHBIX HCTOYHHKAX WH(pOpMAIINH,
KPUTUYECKH OLIEHUBAaTh M HWHTEPIPETUPOBATh HH(POPMAIUIO, IMOTYyYaeMYI0 W3 Pa3ITUYHBIX
HCTOYHUKOB;

OPM 5 - ymMeHMe HCHOJIB30BAaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
texHousoruil (nanee — MKT) B perieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHbBIX
3ajjay ¢ CcOOJIOZeHHEeM TpeOOBaHM SProOHOMMKHM, TEXHUKHM O€30IaCHOCTH, TIUIHMEHBI,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOW O€30MIaCHOCTH;

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

OPM 7 - yMeHHE CaMOCTOSITEIbHO OLICHMBATh M NPUHHUMATh PELICHUs], ONPEACISIOIINE
CTPAaTEruio MOBEJEHUS, C yU€TOM IPAKAAHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

OPM 8 - BnaneHue sA3bIKOBBIMHU CPEACTBAMH - YMEHHE SICHO, JIOTUYHO U TOYHO WM3J1araTh
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh a/ICKBaTHbIE SI3bIKOBBIE CPEJCTBA;

OPM 9 - BnajieHre HaBbIKaMH IT03HABATEIbHON pe(IIeKCUU KaK OCO3HAHUS COBEPILAEMbIX
JEHCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUA U
HE3HaHUs1, HOBBIX [T03HABATEJIbHBIX 3a]1a4 U CPEJICTB UX JOCTUKEHHUSI.

Oo0pa3oBaTteinbHble pe3yabTaThl — npeamMeTHbie (OPII):

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

OPII 2 - BnajeHue 3HaHUAMHU O HanOoJee BAKHBIX OTKPBITUAX U JOCTHKEHHUSX B 007acTH
€CTECTBO3HAHHS, MOBIUABIIMX HA 3BOJIOLUIO NIPEACTABICHUI O IPUPOJIE, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

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

OPII 4 - chopMUPOBaHHOCTH MPEACTABIECHUII O HAYYHOM METOJIe TO3HAHUS MPUPOABI U
CPEICTBaX M3y4YEHHs] MEraMupa, MakKpoMHpa U MUKPOMUDA; BIAJCHUE MPUEMAMU €CTECTBEHHO-
Hay4YHbIX HaOJIOJEHUH, ONBITOB WCCIEAOBAaHUA W OLEHKU JOCTOBEPHOCTH TMOJYYEHHBIX
pE3yJIbTaTOB;

OPIl 5 - BiajgeHUE NOHATHIHBIM ammapaToM €CTECTBEHHBIX HAyK, IO3BOJSIONINM
M03HaBaTh MU, YUaCTBOBATh B AUCKYCCUSAX MO €CTECTBEHHO-HAYUYHBIM BOIPOCAM, UCIIOJIb30BATh
pa3inyHble MCTOYHMKM WHGOpMalMu Ui TMOATOTOBKHM COOCTBEHHBIX pabOT, KPUTHYECKU
OTHOCHUTHCS K cooOmieHussM CMU, coneprxamum HaydHYI0 HHPOPMAIIHIO;



OPII 6 - chopMHUPOBAaHHOCTh YMEHUN MOHMMATh 3HAYMMOCTH E€CTECTBEHHO-HAYYHOTO
3HaHMUS IS KaXJOrO 4YeIOBEKa, HE3aBHCHMO OT €ro Mpo(ecCHOHATBHON IesTeNbHOCTH,
pa3nu4dath GaKThl U OIICHKH, CPABHUBATH OIEHOYHBIC BHIBOJBI, BUJIETh MX CBSI3b C KPUTCPUSIMU
OLICHOK U CBSA3b KPUTEPHUEB C ONPEAECIEHHON CUCTEMOM IEHHOCTEM.

dopmMHpoBaHUE 00Pa30BATEIIbHBIX PE3YJIbTATOB 00ECIICUNBACT TOCTHKCHHE:
JINYHOCTHBIX:

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

* TOTOBHOCTh K TMPOJOJDKEHUIO OO0pa30BaHUS, MOBBIIICHUIO KBaIW(UKAIMK B H30paHHOM
po(hecCHOHATLHOM EATEIILHOCTH C UCTIOIB30BaHUEM 3HAHUI B 00JIACTH €CTECTBEHHBIX HAYK;

* OOBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTEHIIMI B OOJACTH €CTECTBEHHBIX HAYK JUIS
YeloBeKa M OOIECTBa, YMEHHE HCIOJb30BaTh TEXHOJIOTUYECKUE JIOCTIDKEHUS B 00JIACTH
Gu3KUKY, XUMHHA, OMOJOTHH JUIS TOBBIMICHUS COOCTBEHHOTO HWHTEJUICKTYQJIIBHOTO Pa3BUTHS B
BbIOpaHHOU NMpOodecCHoHaTBbHOM NesSTEIbHOCTH;

* yMEHHE MIPOAHATU3UPOBATH TEXHOT'CHHBIE TOCIEICTBUS JIJIsl OKPYKAIOIIEH Cpelibl, OBITOBOM U
MIPOU3BOJCTBEHHOM ESTEIbHOCTU YEJIOBEKA;

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

* yMEHHUE YIpPaBIsATh CBOEH MO3HABATEIHLHOMN NEATEIbHOCTHIO, POBOJAUTH CAMOOIICHKY YPOBHS
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO PA3BUTHS;

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

MeTanpeAMeTHbIX:

* OBJAJCHUE YMEHHMSIMHU U HABbIKAMH PA3JIMYHBIX BUJIOB MO3HABATEIBHOW JEATEIBHOCTH IJIs
M3Y4YEHUs Pa3HbIX CTOPOH OKPY’KAOIIETO €CTECTBEHHOTO MUPAa;

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

* yMEHHUE ONPENENSTh EJIU U 33J1a4 JESITeIIbHOCTH, BEIOUpPATh CPEICTBA M1l UX JTOCTHXKCHHS
Ha MIPaKTHUKE;

* YMEHHUE HCMOJb30BaTh pAa3JIMYHble HCTOUYHUKHU [UJIS TOJIYYEHUS ECTECTBEHHO-HAay4YHOU
nH(}OpPMaIIMU U OLIEHUBATh €€ JOCTOBEPHOCTH JIJIsl JOCTH)KEHHU I IOCTABJICHHBIX IeNel U 3a7ady;
NnpeMeTHbIX:

* chOpPMUPOBAHHOCTH TMPEACTABICHUI O IEIOCTHON COBPEMEHHON €CTeCTBEHHO-HAy4YHOMI
KapTUHE MHpPA, IPUPOJIC KaK €TUHOM IIEJIOCTHON CUCTEME, B3aUMOCBSI3H YEJIOBEKa, MPUPOIBI U
o011ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax Beenennoi;

* BIAQJICHWE 3HAHUSIMH O HaumboJee BAXKHBIX OTKPHITUAX U JOCTIDKEHUSX B OOJACTH
€CTECTBO3HAHMSI, TTOBIUSBIIUX Ha DBOJIIOIHIO MPEJCTABICHUN O MPUPOJIE, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHi;

* chOPMUPOBAHHOCTh YMEHHUSI TPUMEHSTh E€CTECTBEHHO-HAy4YHBIC 3HAHUS M OOBSCHEHUS
OKPY>KaOIINUX SIBJICHU, COXpaHEHUs 3/10POBBS, obecrnieueHus 0e30macHOCTH
KU3HEACSTEIbHOCTH, OepeKHOTO OTHOLLIEHUS K pupoze, palMOHANIBHOTO
MIPUPOIOTIONB30BAHMS, a TAK)KE BBIMIOJTHEHHUS POJIM TPAMOTHOTO TIOTPEOUTES;

* c(hopMUPOBAaHHOCTH MPEACTABICHUI O HAYYHOM METOJE TMO3HAHMS MPUPOJLI U CPEICTBAX
W3Yy4YeHUs] METaMHpa, MaKpoOMHpa U MHUKPOMHUDA; BIAJCHHE NMPHUEMaMH €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, HCIOJIb30BaTh pPa3IUYHbIC
UCTOYHUKMA HH(OpPMAIMU IS TOJATOTOBKA COOCTBEHHBIX pPadOT, KPUTHYECKH OTHOCHTHCS K
coobmenussMm CMU, coaepkaum Hay9IHYIO HHPOPMAITHUIO;
* chOPMUPOBAHHOCTh YMEHUW IMOHMMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOTO 3HAHHS IS
Ka)KI0ro 4eJ0OBeKa He3aBUCUMO OT ero mpodeccuoHalbHON NesSTENIbHOCTH, Pa3inyaTh (aKThl U
OILICHKH, CPaBHMBATh OLICHOYHBIC BBIBOJIbI, BUIETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBS3b
KPUTEPUEB C ONPEICICHHON CUCTEMOU IIEHHOCTEH.

B xome ocBoenums oOmieobpazoBarenbHol  auctuiinHbl - bJI.07EcTecTBO3HaHME
00yyJarouuics 10JKEH OBIA/IETh CASAYIOIIMMI BUAAMHU Y4eOHOM 1eSITeIbHOCTH .

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

JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHUS, BOCIHPHHUMATH |
AQHAIM3UPOBATh MHEHHUS COOECEeHUKOB, MpH3HABas MPaBO JIPYroro
4eJI0BeKa Ha UHOE MHEHHUE.

[TpuBeneHre NpUMEPOB BIUSHUSA OTKPHITHI B (PU3UKE HA TIPOTPECC

B TEXHHUKE U TEXHOJIOTMH IIPOU3BOJICTBA

Mexanuka

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

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

HaGmonenune OTHOCHUTEJIBHOCTH MEXaHHYECKOTO JIBYDKCHUSI.
dopmynupoBaHHUE 3aKOHA CIOKEHUSI CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO ABHKCHUS

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

[Tonnmanme CMBICITa OCHOBHBIX buznIecKknx BEJINYVH,
XapaKTepU3YIOIUX PABHOMEPHOE JABM)KEHHE TeJla TI0 OKPYKHOCTH

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

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

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

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

3akoHbl coxpaHeHust | OObsCHEHHE PEaKTUBHOTO JABM)KEHHS HA OCHOBE 3aKOHA COXPAHEHUS

B MEXaHUKE uMIynbca. lIpumeHeHne 3akoHa  COXpaHEHHs UMIyJIbca  JUIA
BBIYMCIICHUS] U3MEHEHUM CKOPOCTEN TEJI IIPU UX B3aUMOJCHCTBHUSAX.
Brruncnenue paboThl CUI U M3MEHEHUS KUHETUYECKOW SHEPTUU Tefa.
Bolunciienre NOTeHIMAILHON SHEPTUHU TEJ B TPABUTALIMOHHOM II0JIE.
XapakTepucTHKa NPOU3BOAMTEIBHOCTH MAIMH W JBUTATENEed C
UCIIOJIb30BAHUEM ITOHATHS MOITHOCTH

OcHogbl MONEKYAAPHOU PUUKU U MEPMOOUHAMUKU

MonexkyinspHas DopMyJIMPOBaHNE OCHOBHBIX ITOJIOKEHUN MOJIEKYJISIPHO-
¢busnka KMHETUYECKOM TeOpUU. BINOIHEHNE SKCIEPUMEHTOB, CIYKAINX




000CHOBaHHEM MOJIEKYIISIpHO-KUHETHUECKOH Teopun. Habmonenue
OpPOYHOBCKOTO JBM)KEHUS U ABICHUS TUPPy3un.

Omnpenenenue napamMeTpoB BEIIeCTBA B Ta3000pa3HOM COCTOSIHUH

Ha OCHOBAHUH YPaBHEHMsI COCTOSIHUS UJICATIbHOTO Ta3a.

[IpencraBnenne B Buie rpaduka H30XOPHOro, HU300apHOTO U
M30TEPMUYECKOrO MPOLIECCOB. Bpruncienue cpeaHed KHUHETUYECKOU
SHEPIrUM TEIJIOBOrO JIBM)KEHMSI MOJIEKYJ 10 M3BECTHOW TeMIlepaType
BEILECTBA.

M3mepeHne BIaKHOCTH BO3lyXa

TepmoauHamuka

OKCEpUMEHTAJILHOE MCCIIEI0BAaHUE TEINIOBBIX CBOWCTB BELLECTBA.
PacueT konnuecTBa TEmI0ThI, HEOOXOAUMOTO Il OCYLIECTBICHUS
IIpolLiecca MPEeBPALLEHUs BELIECTBA U3 OJHOIO arperaTHOro COCTOSIHUSA B
JIpyroe.

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

OcHo6bl I1eKMPOOUHAMUKU

DNeKTpocTaTuKa

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

W3mepenne pasHOCTH ITOTEHIUATIOB.

IIpuBenenue IIPUMEPOB IIPOBOJIHHKOB, JUDJIEKTPUKOB "
KOH/JIEHCAaTOPOB.

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

TlocTOsITHHBIIT TOK

N3mepenne MomHOCTH 3iekTpuueckoro Ttoka. M3mepenme JSAC wu
BHYTPCHHETO CONPOTHBIICHHSI ICTOYHHUKA TOKA.

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

MaruuTtHoe 1oJje

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

dopMyIMpoBaHUE MPaBUIA JIEBOM PYKHU AJIs ONPEESICHUs HallPaBICHUS
cuibl Ammepa.

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

Koneoanus u éonnnt

Mexannueckue
KOJICOAHUA U BOJIHBI

[TpuBenenne npuMepoB KojedaTenbHbIX IBUKeHUH. MccnenoBanue
3aBHCUMOCTH NE€pHO/1a KOJICOaHUI MaTeMaTHYeCKOro MasTHUKA OT ero
JUITMHBI, MACChl U aMIUIUTYAbI KosiebaHuil. OrnpeneneHne yCKkopeHus
CBOOOJTHOTO Ma/IEHUS C TOMOIIBI0 MATEMAaTHUECKOT0 MasiTHUKA.
Hab6nronenue konebanwnii 3syqaiiero tena. [IpuBeaenue 3HaueHus
CKOPOCTH pacipOCTPaHEHUs 3ByKa B PA3JIMUHBIX Cpeax.

YMeHue o0bsICHITh UCIOJIb30BAaHKE YIBTPa3ByKa B MEIUIINHE

DJIEKTPOMAarHuTHbHIE
KoJIeOaHus U BOJHBI

Hab6nronenue ocimuiorpaMM rapMOHHYECKUX KOJICOAHUHM 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 TpPUMEPOB  BHUJIOB  PAJUOCBSI3U.  3HAKOMCTBO €
YCTPONCTBAMM, BXOJSIIIUMHU B CUCTEMY PaJINOCBA3H.




OO0cyxenne 0COOCHHOCTEH pacpoCTpaHEHUS PATMOBOTH

CBEeTOBBIE BOJTHBI

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

YMeHHe CTpOUTh H300paKEHUs MTPEAMETOB, J1aBaCMbIC JTMH3AMH.

Pacuer ontuyeckoli CHIIBI IMH3BI

Demenmul K6AHMOBOU huzuKu

KBanrtoBbie
CBOIICTBA CBETA

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

duzuka aroma

dopmynupoBanue nocryiaaroB bopa. Habmoaenue nuneituaroro

Y HETIPEPBIBHOTO CIIEKTPOB.

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

OOBsiICHEHNE NPUHIHIA ASHCTBUS Jla3epa

du3uka aTOMHOIO
saapa

1 DJIEMEHTAPHBIX
YaCTHIL

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

PacueT sHepruu cBA3M aTOMHBIX sIJIED.

[loHuMaHue LEHHOCTHM HAy4yHOrOo IIO3HaHWS MHUpa HE BooOIIe s
YyejoBeYecTBa B IIEJIOM, a JUIsI KaXAO0ro oOy4arollerocst JU4YHO,
LEHHOCTHU

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

B JII000OM BHUJIE TPAKTHYECKOHN IESTEILHOCTH

Bcenennasn u ee J601I0UUA

Crpoenue u OO0BscHeHHe MoJienu paciuupsoneiics Beenennoi

pazBuTHE

Bcenennoint

IIpoucxoxnenue Habmonenue 3Be3n, Jlynsl u 1uiaHer B Teneckon. HaGmronenue

Conneunoit COJIHEYHBIX IIATEH C IIOMOILBIO TEJIECKONa

CUCTEMBI

XUMUA

Beenenue PackpsITHe BKIIa1a XUMUYECKON KapTUHBI MUPA B €IUHYIO
€CTECTBEHHO-HAYYHYIO KApTUHY MUDA.
XapakTepHuCTUKa XMMHUH KaK IPOU3BOAUTEILHON CUIIBI OOIIECTBA

Baxneiimue YMeHHe  aTh  ONpEeAelieHHEe U ONepUpoBaTh  CIECAYIOLIUMU

XUMHYECKHE XUMHUYECKUMHU

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

«QIEKTPOOTPHUIIATEITLHOCTEY, «BAJIEHTHOCTHY», «CTEMEHb OKHUCICHUS,
«MOJbY, «MOJISIpHAsi Macca», «MOIAPHBIA 00BEM ra3000pa3HbIX
BEIIECTBY, «BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUS,
«pacTBOPBD», <«AIEKTPOJUT M HEIIEKTPOIUTY», «IEKTPOIUTHYECKAS
TUCCOIUAIUSY, «OKUCIUTENh W BOCCTAHOBHUTEINbY», «OKUCIEHUE W
BOCCTAaHOBJIEHUE», «CKOPOCTb XMMHYECKON pPEaKIUn», «XUMUYECKOE
paBHOBECHE», «YTJIEPOAHBIN CKeleT», «PYHKIMOHAJIbHAs TpyIIan,
«U30MEPUS»

OCHOBHBIE 3aKOHBI
XUMHUHA

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

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




AIIEMEHTA,

Mepro/ia, TPYIIbI) 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
Ilepuonnueckoni cucreme /1. 1. Menneneena

OcCHOBHBIE TEOpHUHU
XUMHNHU

VYcraHOBIEHUE 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX BEIIECTB OT
CTPOEHUSI aTOMOB 00Pa3yIOMINX UX XUMHUYECKUX 3JIEMEHTOB.
XapakTepucTUKa Ba)XHEMIIMX TUIOB XUMHUYECKHX CBSI3€M U
OTHOCHUTEIILHOCTH 3TOU TUTIONOTHH. OOBsICHEHUE 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHMS KPUCTAIUIMYECKHUX PEIIETOK.
@OopMYJIMPOBAHUE OCHOBHBIX IOJOKEHUNA TEOPUU DJIEKTPOIUTHUYECKOU
JUCCOLMAIMU U XapaKTEPUCTHUKA B CBETE ITOM TEOPUU CBOICTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUM.

@OopMyJIMpOBaHUE OCHOBHBIX IIOJIOKEHUH TEOPUU XUMHUYECKOIO
CTPOEHUS OPraHUYECKUX COCIMHEHUN U XapaKTEPUCTHKA B CBETE ATOM
TEOPHUH CBOMCTB BaXKHEHIINX MPEIACTABUTEIEH OCHOBHBIX KJIacCOB
OPraHNYECKUX COCTMHEHUN

Baxueiinue
BEIECTBA U
MaTrepHuabl

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

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

Onucanne coctaBa M CBOWCTB  BaKHEHIIMX  MpelCTaBUTENEH
OpPTaHWYECKUX COCIUHEHWH: METaHOJa M 3TAHOJA, CIOXHBIX 3(UPOB,
JKUPOB,  MBbLI, KapOOHOBBIX  KHUCIOT  (YKCYCHOW  KHCJIOTHI),
MOHOCAXapHuIOB

(Tr0KO3BI), aUcaxapusioB (caxapo3bl), IMOJMCaxapuioB (Kpaxmaia u
LEJUTIOJI03bI), AMUHOKHUCJIOT, OEJTKOB, MICKYCCTBEHHBIX U CHHTETHUYECKUX
MOJIMMEPOB

XUMHYECKUN SA3BIK U

Hcnonp3oBanue B yueOHOU U MTPOPECCHOHATIBHON JESTETHHOCTH

CHUMBOJIMKA XUMHUYECKUX TEPMUHOB U CUMBOJIUKU.
Hazrpisanne M3y4YECHHBIX BEIISCTB o TPUBHUATBHOMN AN
MEXJYHAapOAHOM HOMEHKJIAType U  OTpPaXEHHE COCTaBa  ITUX
COCTMHEHUH C TTOMOIIBI0 XUMUYECKUX (HOPMYII.
OTpakeHMe XMUMHUYECKHX MPOLIECCOB C TIOMOUIbIO  YpaBHEHUU
XAMHYECKHUX PEaKui
XUMHYECKHE OO0ObsicHeHHE CYITHOCTH XUMHUYECKUX mporieccoB. Kinaccuduxarus
peakuuu XAMHWYECKHX PEaKIUi 10 Pa3IMYHbIM MPU3HAKAM
XUMHYECKUM BrInosHeHnEe XMMUYECKOT0 SKCIIEPUMEHTA B TIOJITHOM COOTBETCTBUU
SKCIEPUMEHT C TIpaBUJIAMHU TEXHUKU O€30MaCHOCTH.
Habmronenue, pukcupoBaHue 1 OMUCaHUe PE3yabTaTOB MPOBEICHHOTO
AKCIIEPUMEHTA
XuMuueckas [TpoBeneHNEe caMOCTOATEIHLHOTO MOMCKA XUMUYECKOU HH(OpMALIUK
nHpopmarnus C UCIOJIP30BAaHNEM PA3TUIHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX

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

[TpoduinbHoe u
npoeccrnoHalbHO

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




3HAYUMOE CobuntoieHne TMpaBUI  HKOJIOTMYECKHM TpPaMOTHOTO TMOBEACHUS B
coepKaHue OKpYKarollen cpere.
OrneHka BIUSHUS XUMAYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH CpeIbl
Ha OpPTraHu3M YeJIOBEKA U APYTUe )KUBbIE OPIaHU3MBI.
Cobumoienne mpaBwil  0€30MacHOrO  OOpalleHus C TOPIOYUMHU U
TOKCHYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYAOBAHUEM.
Kputnueckast orieHKa JOCTOBEpPHOCTH XUMHUECKON HHPOpMAIIH,
IIOCTYIAIOIEH U3 Pa3HbIX HCTOYHUKOB
buonorus — 3HAKOMCTBO C 0ObEKTaMH U3y4YeHHsI OUOJIOTHH.

COBOKYIHOCTh HayK
0 JKHBOM

npupozae. Meroasl
HAY4YHOTO MMO3HAHUS
B OMOJIOrUuU

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

Knerka 3HAKOMCTBO C KJIETOYHOM T€OpUEH CTPOCHUSI OPTraHU3MOB.
[TosyueHune npeacTaBiIeHUs O POJIM OPraHUYECKUX U HEOPraHMYECKUX
BEILECTB B KJIETKE.
3HaHHUE CTPOEHUS KJIETOK 0 pe3ysibTaTaM padOoThl CO CBETOBBIM
MHUKPOCKOIIOM.
YMeHMe OIUCHIBaTh MUKPOIIpENapaTsl KJIETOK PAaCTCHUM. Y MEHUE
CpPaBHUBATh CTPOEHUE KIJIETOK PACTEHUH U )KUBOTHBIX MO0 TOTOBBIM
MUKpoIpenaparam

Opranusm 3HaHME OCHOBHBIX CIIOCOOOB pa3MHOXXEHHS OpPraHU3MOB, CTaaui
OHTOI€HE3a Ha IIPUMEpPE YeIOBEeKa.
3HaHUE IPUYMH, BbI3BIBAIOIINX HAPYIIECHUS B Pa3BUTUN OPTaHU3MOB.
YMeHuMe M0ab30BaATHCS TEHETUYECKONW TEPMUHOJIOTMEN U CUMBOJIMKOM,
pemarb NpoCTEHIINE TeHETUYECKHE 3aJauH.
3HaHME OCOOEHHOCTEM  HACJIECTBEHHOW M  HEHACJIeJCTBEHHOU
M3MEHYUBOCTH U UX OMOJOTHYECKON POJIH B SBOJIOIMH KUBOTO

Bun YMeHue aHanuM3upoBaTb M OLEHMBAThb  PA3JIUYHbIE THUIIOTE3BI
IIPOUCXOXKICHUS KU3HU Ha 3eMIIE.
YMeHue NOpoBOAWUTH  ONHWCAaHWE OcoOeld  OJHOroO  BHAA IO
MOP(OJIOTHUECKOMY KPUTEPUIO.
Pa3BuTte crnocoOHOCTE SCHO M TOYHO WU3JaraTb CBOM MBICIIH,
JIOTMYECKH OOOCHOBBIBATh CBOIO TOYKY 3pEHHS, BOCIHPUHUMATh U
AQHAIN3UPOBATh MHEHHUS COOECEHUKOB, MpH3HABas MPaBO JPYroro
4eJI0BEKa Ha
MHOE MHEHUE.
VYMeHue 10Ka3bIBaTh POACTBO YEJI0BEKA M MIEKOIUTAIOIINX,
OOLTHOCTh U PaBEHCTBO YEJIOBEYECKUX pac

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

OpPra’Hu3MBbl.

3HaHHE OTIMYUTETHHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB -
arpodKOCHCTEM.

[TomyueHue IpeaCTaBICHUS O CXEME YKOCUCTEMBI Ha TIPUMEPE
ounocdepsr.

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

nenen, MNpeaBUACHUS BO3MOXXHBIX pe3yJIbTaTOB ATHUX JICWCTBHUI,

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




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

6. O0bem IMCUMIVIMHBI M BUABI Y4eOHOI padoThI

. Bcero Cemectpsl

Bup yueoHoii padoTnl YACOB 1 5
KonraktHas pabota (Bcero) 106 70 36
B tom uuce:
Jlexuuu, ypoku 52 34 18
[IpakTrueckue 3aHATHS, CEMHUHAPHI 58 40 18
JlaGoparopHble 3aHATHS
B TOM 4ncIie B HHTEpaKTUBHON 155 101 o4
dbopme
CamocrositenbHas paboTa 45 27 18
DOpMBI TPOMEKYTOYHON Hpyrue Jud.3auer
aTTecTaluu
MakcumajbHas yyeOHast 155 101 54
HArpy3ka

7. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI

7.1. Pa3nennl 001meo0pa3oBaTeIbHOM TUCHMIIMHBI M BUAbI 3aHATHI
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1 duzuka 25 18 15 | 58/43
2. | BBenenue 3 2 5/3
3. | Mexanuka 4 3 2 97
4. | OCHOBBI MOJICKYJISIPHON (PH3HUKH 4 3 2 9/7

Y TEPMOJMHAMUKHI

5. | OCHOBBI AJIEKTPOTUHAMUKHI 4 3 2 9/7
6. | KomebGanust 1 BOJIHBI 4 3 2 917
7. | DnemMeHThl KBAaHTOBOM (DM3UKHU 4 2 2 8/6
8 Bcenennas u ee 3BOJTIONHS 2 4 3 9/6

9. | Xumus 25 22 15 | 62/47
10. | Beenenne 1 1 2/1
11. | OOuas u HeopraHu4eckasi XuMUs 2 2 1 5/4
12. | OcHOBHBIE IOHATHUS U 3aKOHBI XUMHUH 2 2 1 5/4
13. | Ilepuonnueckuii 3akoH u Ilepuoauueckas cucrema 2 2 1 5/4

XHMHYECKHX 3JIEMEHTOB




.. MenngeneeBa
14. | CtpoeHue BemecTBa 2 2 1 5/4
15. | Boxa. PacTBopb! 2 1 1 4/3
16. | XuMuueckue peakiuu 2 1 1 3/2
17. | Knaccudukanusi HEOPraHM4IEeCKUX COSIUHEHUN U X 1 1 1 3/2
CBOICTBa
18. | Merasuibl ¥ HEMETAIUTBI 2 2 1 5/4
19. | Opranuueckas XuMHsI 1 1 1 3/2
20. | OcHOBHBIE MTOHATHSL OPTAHUYECKON XUMHUU U TEOPHS 1 1 1 3/2
CTPOCHUSI OPraHUYECKUX COCIMHECHUHN
21. | YrneBoaopoasl M UX MPUPOTHBIE HCTOUHUKU 2 2 1 5/4
22. | Kucnoponacoaepskamiyue opraHu4ecKue COeTMHCHMS 1 1 1 3/2
23. | A3oTcoepKaiiue OpraHndecKre COSTUHEHNS. 1 1 1 3/2
ITonumeps!
24. | XuMus ¥ )KU3Hb 1 1 1 3/2
25. | X¥Mus ¥ OpraHu3M 4YesioBeKa 1 1 2/2
26. | Xumus B ObITY 1 1 2/2
27. | Buosorus 25 18 15 | 58/43
28. | buosorus - COBOKYIHOCTb HayK O KUBOW IPUPOJIE. ) 3 3 11/8
MeTo 16l HAy9HOTO TTO3HAHUS B OMOJIOTUN
29. | Knerka 5 5 3 [12/10
30. | Opranusm 5 4 3 | 12/9
31. | Bun 5 3 3 11/8
32. | DrocHucTEMbI 5 3 3 | 11/8

7.2. Conep:kanue pa3aeoB THCHUILINHBI

HaunmenoBanue paznena

N2 r/m o011eo0pa3oBaTeIbHOM Copnep:xanue pazzena (TeMbl 3aHATHIN)
JUCIUATIIAHBI
Dusuka

1. BBenenue

2. Paznen 1. MexaHuka Tema 1.1. Kunematunka TOYKU U TBEPAOTO
Tena.
Tema 1.2. Jlunamuxa.
Tema 1.3. 3akoHbI cOXpaHEHUS B
MEXaHHKE.
Tema 1.4. Mexanndyeckue KojieOaHHUS U
BOJTHBI

3. Paznen 2. OcHoBbI Tema 2.1. MonekynspHas ¢puzuka u

MOJIEKYJISIPHOU (hr3UKH
Y TEPMOJIMHAMUKH

TEIIOBBIE SIBJICHHUS.
Tema 2.2. OCHOBBI TEPMOAVMHAMUKH

4. Paznen 3. OcHOBBI Tema 3.1. DnexTpocTaTHKa.
AIEKTPOJUHAMUKHI Tema 3.2. MarautHoe noiie.
Tema 3.3. DnexkTpomaruuTHasi UHAYKIUS
5. Pasznen 4. Konedauus 1 BOJIHEI Tema 4.1. DnekTpoMarHuTHBIE KOJIeOaHUS
U BOJIHEL.
Tema 4.2. OnrTuka
6. Paznen 5. Dnements! kBanToBOM | Tema 5.1. KBanToBas ¢usmka u aTomHas




bu3uKn

buzuKa.
Tema 5.2. CTpoeHue aTOMHOTO siJipa

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

OpTaHU4YCCKUC

Tema 16.3. Kap60oHOBBIE KHCIIOTHI.




COEIUHEHUS

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

19.

Paznen 17. A3zoTcoaepxaiine
OpTraHUYECKUE COCANHEHUSI.
[Tomumepsbl

Tema 17.1. A3zoTconepxaniue
OpraHUYEeCKHUE COCAMHEHUSI.
Tema 17.2. Tlonumepsl

20.

Pazgen 18. Xumus u )Ku3Hb

Tema 18.1 Baustnue Makpo u
MHUKPO3JIEMEHTOB Ha OPraHU3M YeJI0BEKa

21.

Paznen 19. Xumus u opranusm
YesioBeKa

Tema 19.1. JlekapcTBa. Butamuns! u
TOPMOHBI.

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

22.

Paznen 20. Xumus B ObITY

Tema 20.1. XumMus mumniu.

Xumus B cagy U OropoJe.

Tema 20.2. Moromue cpeacTsa B OBITY.
XuMHS 1 KOCMETHKA

Bbuogorns

23.

Pa3nen 21. buonorus -
COBOKYITHOCTb HayK O KHBOMU
PUPOJIE.

MeTo 161 HAyYHOTO MMO3HAHUS
B OMOJIOTHH

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

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

Tema 21.3. YpoBHU opraHu3aliu ;KUBOM
MIPUPO/IBI.

Tema 21.4. TIpoucxoxaeHue >KkM3HU

24.

Pasznen 22. Knerka

Tema 22.1. CTpoeHUE KIIETKHU.

Tema 22.2. OOMeH BeIIeCTB U
MpeBpalleHHE YHEPTUH.

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

25.

Pa3nen 23. Opranusm

Tema 23.1. Tkanu, oprassl ¥ CHCTEMBI
OpraHoB.

Tema 23.2. [IumeBapenue.

Tewma 23.3. OnopHo-BUTaTEIHHAS
cucTema.

Tema 23.4. BuyrpenHsis cpena
OpraHusma.

Tema 23.5. UnauBuayanbHOe pa3BUTHE
Opra"usma

26.

Pasnen 24. Bun

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

Tema 24.3. HacnencTBEHHOCTE U
W3MEHYUBOCTH

27.

Pasgen 25. DxocucreMsbl

Tema 25.1. Dkomorust cooOIIEeCTB U
9KOCHUCTEM.

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

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




| oxpyxaroryio cpeay

7.3. O0pa3oBaresibHbIE TEXHOJIOTUH

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




BCIICCTBA

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

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

KOHKPETHBIX CUTYyallUi, cCEeMUHAp-AUCITYT, MPOOIEeMHBIN




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

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

PKUBOM IIPUPOJIE.
MeTo1bl Hay4YHOT O

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

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

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

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

AUCHUILIHHBI
HaumenoBanue pazziena o61meoopa3oBaTeIbHOM OO6pazoBaTebHBIE PE3YIbTATHI
JUCHUIIINHBI OPJI ‘ OPM ‘ OPII
duszuka
BBenenue 1-15 1-9 1-6
Pazgen 1. Mexanuka 1-15 1-9 1-6
Pazgen 2. OcHOBBI MONEKYIISIpPHON (DU3UKH 1-15 1-9 1-6
Y TEPMOJIMHAMUKH
Paznen 3. OCHOBBI AIEKTPOIMHAMHUKHI 1-15 1-9 1-6
Pasnen 4. KonebaHusa ¥ BOJIHBI 1-15 1-9 1-6
Pa3nen 5. DnemMeHThl KBaHTOBON (DM3HKH 1-15 1-9 1-6
Pasgen 6. Bcenennas v ee »BOMTIONAS 1-15 1-9 1-6
Xumus
Beenenue ‘ ‘ ‘
Obwas u HeopeaHuveckas Xumus
Paznen 7. OcHOBHEIE MOHATHS U 3aKOHBI XUMHU 1-15 1-9 1-6
Pazgen 8. Ilepuoauyeckuii 3aKkoH U 1-15 1-9 1-6
[Teproaudeckasi cucTeMa XUMHYECKUX YJICMCHTOB
J.1. Menneneea
Paznen 9. Ctpoenue BemecTBa 1-15 1-9 1-6
Pasnen 10. Boga. PactBopsl 1-15 1-9 1-6




Pazgen 11. Xumudeckue peakiuu 1-15 1-9 1-6

Paznen 12. Knaccudukanus HeopraHuyeckux 1-15 1-9 1-6

COETMHEHUN U UX CBOMCTBA

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

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

XUMHUHU U TEOPHUS CTPOCHHS OPTaHUIECKUX

COCIUHCHUI

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

HCTOYHHKHU

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

COEIMHEHUS

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

coenuHeHMs. [lomuMepsr

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

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

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

buogorusa

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

XKUBOM Mpupoae. MeTo bl HAyYHOTO MMO3HAHUS

B Ononoruu

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

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

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

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

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

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

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

9. Metoanyeckue yKazaHHs 1Jisl 00y4alOIIMXCSl IPU OCBOCHHMH M CHUIIIHHBI

Jlns oGecnieyeHns CUCTEMAaTUYECKOW U PEryJIIpHOM pabOTHI 110 W3YYEHUIO TUCIUIUIMHBI U
YCHENIHOTO TPOXOXKJIECHUS TPOMEXKYTOYHBIX W HTOTOBBIX KOHTPOJBHBIX MEPONPUATUI
oOyJaromeMycsi peKOMEHAYETCSl PEryIsIpHO H3y4aTh KKIYI TEeMY TUCIUIUIMHBI, aKTHBHO
y4acTBYS B ayJUTOPHBIX 3aHSTHUSX U B XOJ€ peallu3allid Pa3NUu4HbIX (GOpPM CaMOCTOSTEIHHON
WHAUBUAYAIbHON paOOTHI.

[Ipu npoBeneHHH Y4YEOHBIX 3aHATHN 1O AUCHUILUIUHE HWCHOIB3YIOTCS CIEAYIOIIHe
o0Opa3oBaTeNbHbIC TEXHOJIOTHH (B TOM YUCIIC HHTEPAKTHBHBIC):

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



pa3IMYHBIX 3HAKOBBIX CHCTEMaxX, B TOM 4YHCII€ HWUIIOCTPATUBHBIX, rpa@HUuecKux, ayauo- u
BUJIEOMATEPHUAIIOB).

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

Jlekuust ¢ pa30opoM KOHKpPeTHBIX cuTyauuii. Mcmonb3ys naHHyio ¢opMmy JIeKIUH
penoaaBaTelnb s 00cyxIeHus: GopMyIUpyeT KOHKPETHYIO0 CUTyaluio. M3noxenue cutyanun
JIOJKHO OBITh OYEHb KpAaTKUM, HO COJEp’KaTh JOCTaTOYHYIO HH(MOPMALUIO ISl OLEHKU
XapaKkTepHOro siBieHus U oOcyxaeHus. OOCyxIeHue CHUTyaluil, KaKk MpPaBHJIO, MPOUCXOIUT
KOJUIEKTUBHO, 3a/laya MpenojaBaTess MpH STOM - HANpPaBUTh JAUCKYCCHIO B HYXKHOE PYCIO.
BaxHo, 4To0BI 00CYXICHHE CUTYAIlMH 3aKOHYHJIOCH AHAJIM30M M HEOOXOIAMMBIM BBIBOJIOM,
KOTOPBIM JaeT WM OOydJarouuiics, WM MpernojaBaTenb (B 3aBUCHUMOCTH OT KOHKPETHBIX
YCJIOBHI).

IIpodaemubIii ceMuHap. OCOOEHHOCTBHIO TAKOIO CEMUHAPA SIBJISIETCS] HATMYHUE JUCKYCCHU.
3a01aroBpeMeHHO, MpernoJiaBaTeieM CTAaBUTCS Mepe] OOydarolUMUCS MpoOiieMHasi CUTyalus,
Tema. OOyyaronecs: caMOCTOATEIbHO OCYIIECTBISIOT MOJATOTOBKY K CEMHUHApPY, BEIYT MOHMCK
uHpopmanuu.

CemuHap-gucnyT. 37eCh MHUIIMATUBA O0YYAIOLIUXCSl HE OTpaHNuYeHa KOHKPETHON Y3KOM
npoOaeMoil WM nMpoOJIeMHON CUTyallMel, a, HA000pOT IpeaaraeTcsi o0CyIuTh MO0 Mpolece,
aubo YCIOBHSA C YYETOM KOMIUIEKCHBIX NO3uIMi. B mponecce aucmyra ero ydacTHUKU
BBICKA3bIBAIOT PAa3JIMYHbIE CYXJIEHHUS, TOUKH 3PEHHUS, OLEHKM Ha TE€ WJIM HHbIE COOBITHS,
po0OJIEMBI.

Pemienne CHUTYallHOHHBIX M KOHTEKCTHBIX 3a4ay. 3agaya — Lejdb, 3aJaHHas B
KOHKPETHBIX YCJIOBUAX U Tpedyromas 3(eKTUBHOTO criocoda ee JOCTHXKEeHUs. Y yeOHbIe 3a1auu
MOKHO KJIacCU(UUUPOBATh IO pPAa3HBIM OCHOBaHUSAM. B 4YacTHOCTH, B COOTBETCTBHM C
XapaKTepOM aHAU3UPYEMOI CUTYallud MOKHO BBIICIHUTH CIEAYIOIIUE 3aJaul: BBITOJIHSIOIINE
(GYHKIIMM OBJaICHUS METOJOJIOTHEH M TEOPETUUYECKHUMH 3HAHUSIMH; BBITOIHSIONNE (PYHKIIUIO
¢dopMupoBaHus TPO(GECCHOHATIBHBIX KOMIIETEHIMH; BBINOJHAOIME (DYHKIHUN OBJIAJACHUS
TPYAOBBIMU JEUCTBUAMH, HOPMaMU U MpaBUIaMH POPECCUOHANBHOMN 1€ATEIbHOCTH.

Meton pelieHuss CUTYallMOHHBIX 3a/Jad COCTOUT B TOM, 4YTO oOOydarouiuecs,
O3HAKOMHUBUINCh C ONHUCAaHUEM MpOOJEMBbl, CaMOCTOSTENILHO AaHAIU3UPYIOT CUTYalMIo,
JMAarHOCTUPYIOT MpoOjIeMy M MPEJCTaBISAIOT CBOM HJEM U pEIIeHUs B JUCKYCCHM C JIPYTHMHU
oOyyaeMbIMH. B 3aBHCHMOCTH OT XapakTepa OCBELICHHMs MaTepuaya UCHOIb3YIOTCS CUTyalluu-
WJUTFOCTPALINH, CUTYalluU-OII€HKH U CUTYalluU-yTIPaXKHEHHUS.

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

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

Curyauusi-ynpaskxHeHue COCTOUT B TOM, UYTO KOHKPETHBIM 3MH30] MpodhecCuOoHaATbHON
NeSITeIbHOCTH MOJTOTOBJIEH TaK, 4TOOBI €ro pelieHue TpeOOoBano KakuX-TH00 CTaHIapTHBIX
NecTBUHM, Hampumep, 3amojHeHHs (opM, TMOATOTOBKUM JOKYMEHTOB, HCIHOJIb30BAHUS
HOPMAaTUBHBIX JOKYMEHTOB U T.J.

CuTyallMOHHBIM aHaJIM3 BKJIIOYAET METOJ| aHaln3a KOHKPETHBIX CUTYaluH, KEeHC-METO[,
METOJ «UHIIUJICHTAY).

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



JlaHHBII METON OompeneseTcss Kak Croco0 MOOWJIM3AIMK 3HAHWM, OTBITa U TBOPYECKHUX
criocoOHOCTe oOydaromuxcsi. beicTpoe M akTUBHOE OOCYXJeHHe MpoOJieM M CIIOCOO0B X
pelIeHHs aeT ONpeleseHHbINH cuHepreTuueckuil 3gdexr. Ero cyrs B TOM, YTO y4yaCTHHKaM
paboThI MpeanaraeTcs BHICKA3bIBaTh KaK MOKHO OOJIbIIIe BAPHAHTOB PEIICHUS TPOOIEMBI, B TOM
yuciae U cambix (pantactuyeckux. IIpenogaBarens cooOImaeT 0O0y4aromUMCs CYTh pelaeMoi
npobaemel. [IpoOiiema momkHa OBITH 0003HAYEHA YETKO M IMOHATHO. BakHO, 4YTOOBI mNpu
MPOBEJICHNN «MO3TOBOW aTaku» B TPYIINE CO3/JaBajlach HENMpHUHYXJAEeHHas arMmocdepa. Uem
Oonbiie uaei, tem gydmie. Cieayer CTPEMUTHCS, YTOOBI MPEJIOKEHHS MOCTYIMaaln OBICTPO.
[IpenogaBarens, BEAYIIHI «MO3TOBYIO aTaKy» He HMEET ITpaBa KOMMEHTHPOBATh WJIH OLIEHUBATh
BBICKA3bIBAaHUS YYACTHHUKOB, HO B TO K€ BPEMS OH MOJXET IpPEPbIBaTh BBICTYIJICHUE HWIIU
YTOUHSATH CYTh BBICKa3bIBaHUs. Bce BbICKa3zaHHbBIE UJEH JODKHBI OBITh 3alMCaHbl Ha JOCKE.

MeTox NpoOeKTOB - TpeAroiaraeT pemeHue MNpoOieMbl, KOTopas MpeaycMaTpUBaeT
UCIIOJIb30BaHUE PAa3HOOOpa3HbIX METOJIOB M CpPEACTB OOY4YEHMs, a TaK)K€ HHTErPUPOBAHUE
3HAHUW W YyMEHMM M3 pa3inuuHblX oOjacteid 3HaHMs. JlaHHBI METOJ OTHOCHTCS K
UCCJIEIOBATENILCKUM, KOT/1a 00y4Jaroluicss IPOXOAUT BCE ATArbl O3HAHUS: OT BO3HUKHOBEHUS
poOJIEMHOI CUTYyalluu U €€ MEePBOHAYAIBHOTO aHallM3a K MOUCKY MYyTeH perieHust mpoOaeMbl.
On mno3BonseT (OpPMUPOBATH CIOCOOHOCTH, TMO3BOJSIONIME 3(PPEKTUBHO [EHCTBOBaTH B
peabHON TMPOPECCHOHANBHONW WM JKA3HCHHON CHTYaIlMM, YTO TIO3BOJISET OOYYarOIIUMCS
aJaNTUPOBAThCS K U3MEHSIOIIMMCS YCIOBHSIM, THOKO pearupoBarh Ha BbI30BbI, BOZHUKAIOIINE B
X0Jle peanbHOW mpodeccroHanbHOW mpakTHKH. [IpoekTHas pabora sBisgercs Gopmon
NEeSITeIbHOCTH, B KOTOPOH BO3MOXHO (OPMHUPOBAHHE CIOCOOHOCTH K OCYIIECTBICHHIO
OTBETCTBEHHOTO BbIOOpa. OCHOBHBIE THIIBI MPOEKTOB, KOTOPHIE MOXHO HCIIOJNB30BaTh B
mporecce OOy4YeHHS: HUCCIIEOBATEIbCKUNA MPOEKT — CTPyKTypa mnpuOimkeHa kK Qopmary
HAyYHOTO HCCJEeNOBaHusl (JI0Ka3aTeIbCTBO AKTYAIbHOCTH TEMbl, OIpeAeJeHHEe Hay4YHOI
npoOsieMbl, TpeaMeTa U OOBbEKTa HCCIEeNOBaHUS, Leled W 3aJad, METOJ0B, HMCTOYHUKOB,
BBIIBIDKEHUE TUIIOTE3bl, 0000IIEHHE PEe3ylbTaTOB, BBHIBOJABI, 000O3HAUYEHUE HOBBIX MPOOJIEM);
TBOPUYECKUN MPOEKT, KaK MPaBUJIO, HE UMEET JEeTallbHO MPOpabOTaHHOM CTPYKTYpHI; yueOHO-
MO3HABaTENIbHAS JIEATEIBHOCTh O0YUaIOIIUXCsl OCYLIECTBIISIETCS B paMKaX PaMOYHOIO 3a/laHusl,
MOJUYUHSSACH JIOTUKE U MHTEpecaM Y4YaCTHUKOB IPOEKTa, )KaHPY KOHEUHOro pe3ynbTara (rasera,
¢buiIbM, pa3HUK U T.I1.); THPOPMAITMOHHBIN MPOEKT — yueOHO-1103HaBaTeNbHAsl 1€ATEIbHOCTh C
SPKO BBIPAXEHHOM SBPUCTUYECKON HANpaBIEHHOCThIO (TIOMCK, OTOOp W CcHCTeMaTH3alus
UHPOPMALIUU O KaKOM-TO OOBEKTE, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTa ¢ 3TON MH(popMaruei,
ee aHaJIu3 U 0000IIeHUe [l IPe3eHTalMK Ooiee IUPOKOH ayTUTOpUN).

CaMmocrosiTeibHasi padoTa 0OydarOIIMXCsl NPEAINOoJaraeT CaMOCTOATENbHOE H3yYeHHE
OTJICNbHBIX TEM, JOMOJIHUTENBbHYIO MOATOTOBKY OOYyYaroIMXCA K KaKIOMY MPaKTHYECKOMY
3aHSTHIO.

[Ipy wu3yyeHUM coAep>KaHUS AUCLMILIMHBI OpraHU3alUs CaMOCTOSITENIbHON paboThl
00yJaromuxcst 10JKHA MPEACTaBIATh €IMHCTBO TPEX B3aUMOCBSI3aHHBIX (GOpM:

1) BHeayiuTOpHas caMoCTOsITeNIbHAs padoTa;

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

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

B nponecce u3yueHuss TUCHUIUIMHBI OOY4YaIOIIUMUCS MPEAJAraloTCs CIEAYyIoIne BUIbI
CaMOCTOSITENIbHOM pabOTHI:

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



KOHCIIEKTHI JICKIIUi{, PEKOMCHIOBaHHAas OCHOBHAs ¥ JOIOJIHUTENIbHAS JIUTEparypa; 2)
yriiyonenue 3HaHuii mo Teme. HeoOxoaumo umeromuiicss Matepuan B JIEKIMIX, Y4€OHBIX
nocobusix auddepeHnpoBaTh B COOTBETCTBUM C IMYHKTaMH IUIaHA MPAKTUYECKOTO 3aHATHUS.
OTnenbHO BBIUCATh HESCHBIE BOMPOCHI, TEPMUHBL. JlydIine 3TO JenaTh Ha IMOJIAX KOHCIIEKTa
JEKIMM WM y4eOHOro mocoOusi. YTOYHEHHE HAJ0 OCYLIECTBUTH MPU IOMOUIM CIPAaBOYHON
JUTEpaTypsl (CIOBapH, SHLUUKIONEANYECKUE H3/aHUsA U T.A.); 3) COCTABIEHUE PA3BEPHYTOIO
IUIaHA BBICTYIUICHUS, WM MTPOBEACHUS PAacueTOB, PELICHHUS 3aa4, YIPAKHEHUH U T.1I.

pabota ¢ MH(pOPMAITMOHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHUSIMH MIPEOIAracT pa3padoTKy
npernoiaBaTeseM 3aJaHuil ¢ ucnonb3oBaHueM MurepHer-texHonoruid. [logoOHble 3amanus 1is
CaMOCTOSITeNIbHOW pabOThI MOTYT OBITH HampaBiIeHbl Ha: 1) mouck u 00paboTKy MHpOpManuu; 2)
HA OpraHM3aIMI0 B3aWMMOJACWCTBHS B CETH; 3) 3aJaHWs TO CO3JaHui0 web-cTpanuir; 4)
BBINOJIHEHHUE [TPOEKTOB; 5) CO3/IaHKE MOJIENIEH.

3aJlaHUs Ha TOUCK M 00paboTKy MH(pOpMalMM MOTYT BKIIOYATh: HamucaHue pedepara-
0030pa; peLeH3UI0 Ha CalT M0 TeMe; aHalIu3 JUTepaTypbl U UCTOYHHUKOB B CETH Ha JaHHYIO
TEeMy, UX OLEHMBAHUE; HAIMCAHUE CBOErO BapHaHTAa IUIaHA JIEKIMH; MOAIOTOBKY JOKJIAJA;
coctaBiieHHe  OuOnmorpauyeckoro CHMcKa; O3HAKOMIIEHHME ¢  Npo(hecCHOHAIbHBIMU
KOH(epeHIUAMH, aHaIU3 00CYKACHUS aKTyalbHbIX IPOOIIEM.

Hanucanue pedepatoB u JoknanoB. Pedepar — 3To kpaTkoe H3IOKEHHE COJEpIKaHMS
HAYYHBIX TPYIOB WJIH JIMTEPATYPHBIX UCTOYHUKOB IO ompeeneHHoi teme. Jloknasn - myoaudHoe
cooOlIeHue, peICTaBIsAolee cO00N Pa3BepHYTOE U3IIOKEHHUE ONPEICIIEHHON TEMBI.

Pedepar u goknan A0JKHBI BKJIIOYATh BBEJIEHHE, IJIABHYIO 4acThb M 3akiodyeHue. Bo
BBEJICHUU KpPATKO M3JIaraercsi 3HaYeHHWE paccMaTpUBAEMOIO BOIPOCA B HAYYHOM U y4eOHOM
IUTaHe, TPUMEHUTEIIEHO K TEME 3aHATHUS. 3aTeM HM3JIaraloTcsi OCHOBHBIE TIOJIOKEHUS MTPOOIEMBI 1
JIeNAOTCsl  3aKII0YeHHEe W BBIBOJABL. B  KoHIE paboThl maercss NOAPOOHBIA MEpevYeHb
JUTEPATyPHBIX

HCTOYHUKOB, KOTOPHIMH TMOJB30BAJICS OOYYArOIIMICS TpU Hamucanuu pedepara wimm
JIOKJIa/1a.

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

Pabota c nutepaTypoil BKIIIOYAET CIASAYIOIINE TaIIbI:

1. IIpenBapuTebHOE 3HAKOMCTBO C COJIEPKAHUEM.

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

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

4. CocraBieHHE TE3HCOB.

3aJaHisl Ha OpraHM3allii0 B3aWMOJICHCTBHS B CETU MPEAINOJAralT: OOCYXKAEHUE
COCTOSIBILIETOCS MJTU TIPEACTOSIILIETO COOBITHS, JIEKIIUH; paboTa B CIIMCKAX PAaCCBUIKH; OOIEHUE B
CHUHXPOHHOH TeJeKoH(pepeHIuH (4aTe) co CIelUuaIuCTaMUi WK OOYyYaloIIMMHUCS APYTHX TPYIIT
WIA BY30B, U3YYAIOUIUX JaHHYIO TeMy; OOCYXJIEHHE BO3HHMKAIOIIUX MpoOJeM B OTCPOUEHHOMH
TeJIEKOH(pEPEHIINN; KOHCYJIbTAIlMM C TpErnojaBaTeleM M JIPYTMMH OOYYaIOIUMHCS dYepe3
OTCPOYCHHYIO TEIIEKOH(PEPEHIINIO; KOHCYIBTAIIMH CO CIICIUAIMCTAMU Yepe3 DIIEKTPOHHYIO
MOYTYy.

10. VYd4yeOHo-meTOoaMUecKoe oOecrmedeHHe I CAMOCTOSATENbHOH  pPadoOTHI
00y4aroIMXCcH M0 JUCUMUIITIMHE



Kosnu4yectBo 1yacos/ Cemectpsl

Bua camocrosiTesibHOI padoThI
3a9eTHBIX eTHHUIL

IIOATOTOBKA K IIPAKTHUYCCKUM 3aHATHAM. 8 5 3

pabota ¢ nHGOpPMaITMOHHBIMHU
KOMITBIOTEPHBIMU TEXHOJIOTHSIMH 8 5 3

3aJjaHus Ha TIOMCK U 00paboTKy

nHpopmaruu 9 5 4
HanucaHue pedeparoB U JIOKIAJI0B 10 6 4
pabota ¢ TuTepaTypoii. 10 6 4
Bcero: 45 27 18
11. OcHOBHAsI M JOMOJIHUTEJIbHAS JUTEPaTypa, HeoOXoAUMAasi /IS OCBOEHUSI
AUCHUTLIMHBI:

a) OcHoBHas JUTEpaTypa:
1. CwmupnoBa, Mapuna CepreeBHa. EcrecTBo3Hanue [DieKTpoHHBIH pecypc]: yueO, u
npaktukym s CIIO / CmupHoBa, Mapuna CepreeBna; M.C. CmupHoBa, M.B. Hexmonosa,
T.M. CmupnoBa. - M.: IOpaiir, 2017.
2. TI'yceiixanoB, Maromenoar Karuposuu. EctecTBo3HaHmne [DneKTpoHHBIA pecypc]: yued. u
npaktukyMm it CIIO / I'ycelixanoB, Maromen0ar Karuposuu; M.K. I'yceiixanos. - M.: IOpaiir,
2017.

3. EcrectBo3nanue [Dnekrponusiii pecype]: yueo. aast CITIO / mon pea. B.H. JlaBpunenko. - M.:
FOpaiir, 2019. - (Ilpodeccuonansuoe odbpazoBanue). - Jlo6asneno: 28.08.2018

0) lonoiHUTeIbHAS JIMTEPATypa:

1. Crapoxay6ues, B.A. EcrecrBo3nanne. CoBpeMeHHBbIC KOHIEMIUH [DIEKTPOHHBINA pecypc]:
yueb. mocobme mis CIIO / B. A. Crapony6ues; B.A. CraponybueB. - Capartos:
[TpodobpazoBanue, 2017. - HoGasneno: 04.07.2018. - Pexxum moctyma: 3BC IPRBooks mo
apoJko.

2. Crpenbuuk, Onbra HukomaesHa. EctecTBO3HaHUE [DIeKTpOHHBIA pecypc]: yued. mocobue
nst CITO / Crpenbauk, Onbra Hukomaesna; O.H. Ctpensauk. - M.: FOpaiit, 2017. - Jlo6aBneHo:
01.11.2017. - ITposepeno: 29.06.2018. - Pexxum goctyna: 9bC FOpaiit no naposto.

3. Bansuckuii, Cepreit lBanoBuu.EcrecTBo3HaHUE [DNIeKTPOHHBIN pecypc]: yued, U MpakTHKyM
s CIIO / Bansuckuii, Cepreit MBanoBuu; C.U. Bansuckuit. - M.: HOpaiir, 2018. -
(ITpodeccuonanbuoe o6pa3oBaHue).

4. Caenxo, O.E.EcrectBo3Hanue [DnekTpoHHbIi pecypc]: yue6. mocobue mis CIIO / O. E.
Caenko; O.E. Caenko, T.I1. Tpymuna, O.B. Apytionss. - M.: Kaopyc, 2015.

5. Orroukuii, Dennamuit IlaBmoBuu.EctecTBo3Hanume [DaeKTpoHHBIH pecypc]: yuebd. wu
npaktukym 1t CIIO / Otioukuit, 'ennaguii [laBnoBuu; ['.I1. Otroukwuii; mox pen. I'.H.
KysbpMmeHko. - M.: FOpaiir, 2017.

12. Tlepeyens pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKAIMOHHO ceTn MWMHTepHerT,
HEe00XOIMMBIX /151 OCBOCHUS TUCHHUIINHBI

1. https://resources.mgpu.ru/findbooks.php?pagenum=9
2. https://resources.mgpu.ru/discplist.php?mode=library
3. https://resources.mgpu.ru/showlibraryurl.php?docid=415074&linkid=1
4. https://resources.mgpu.ru/showlibraryurl.php?docid=460682&linkid=1



https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library
https://resources.mgpu.ru/showlibraryurl.php?docid=415074&linkid=1
https://resources.mgpu.ru/showlibraryurl.php?docid=460682&linkid=1

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

10. www.fipi.ru
11. www.alhimikov.net (O6pa3oBaTelbHBII CAHT AJIS IIKOJIBHUKOB)
12. www.biology.asvu.ru (Bcst Omomormsi. CoBpeMeHHast OWOJIOTHS, CTaThbH, HOBOCTH,
OuoIMOoTEKA)
13. www.chem.msu.su (DnexTpoHHas OHOJIMOTEKA 10 XUMHH)
14. www.chemistry-chemists.com/index.html (ssexTpoHHBIH KypHAT «XUMHKH U XUMUS)
15. www.class-fizika.nard.ru («Kmacc!nast mocka 1uist 1r0003HATEIBHBIX))
16. www.hemi.wallst.ru («Xumus. O6pa3oBaTeabHBIN CANUT TSI ITKOJBLHHUKOB))
17. www.hij.ru (kypHain «XHMHUS U KU3HBY)
18. www.hvsh.ru (xypHas «XUMHS B ILIKOJIEH)
19. www.interneturok.ru («Buaeoypoku 1o npeamMeTaM IKOJIbHOMH MPOrpaMMbI»)
20. www.physiks.nad/ru («®u3uka B aHUMAIUSIX)
21, www.pvg.mKk.ru (omummuana «I[Tokopu BopoObeBbI TOPBD»)
22. www.window.edu.ru/window (EauHoe OKHO gocTyma K 00pa30BaTelIbHBIM pecypcam
HNHTepHeTa o OMOIOTHH)
13. Tlepeyenb WHGOPMANUOHHBIX TEXHOJOTHH, MCHOJb3yeMbIX NPH OCYHIECTBJICHUH
00pa3oBaTeIbHOTO TpoIecca MO JAUCHHIUIAHE, BKJIOYas TIepeYyeHb MPOrPaMMHOIO
obecnieyeHusi 1 HHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMBI

MH(POPMAIOHHBIE TEXHOJIOTUH 00paboTkn rpaduIecKoi uH(pOpMAIHH;
WHPOPMALIMOHHBIE TEXHOJIOTHM TEpeJadd JJaHHBIX M PaclpoCTpaHeHHs WHQPOPMALNH;
MH(POPMALIMOHHBIE TEXHOJIOTUN XPAaHEHHUS JaHHBIX; HH(POPMAIMOHHbBIE TEXHOJIOTUU HAKOILIICHUS
naHHbix. CereBble (JOKaJbHbIE, TEPPUTOPUAIIBHBIE, IPOBOJHBIE, OECIPOBOJHBIE M [p.)
UHPOPMALIMOHHBIE TEXHOJOTWH, WH(QOPMALMOHHBIE TEXHOJIOTUU TPYIIOBOH  pabOTHI,
THIEPTEKCTOBbIE  MH(OPMAIIMOHHBIE  TEXHOJIOTUH, MYJIbTHUMEANIHbIE WH(POPMAIMOHHbIE
TEXHOJIOTHH, onepalinoHHble cucteMbl ceMerictBa Windows, Office, 6payseps! (FireFox);

0a3bl TaHHBIX, THPOPMAIITMOHHO-CIIPABOYHBIC M MOMCKOBBIE CHCTEMBI: JOCTYN K 0azam
PI'b, THBY, ERIC (www.rsl.ru, www.gnpbu.ru), MunucrepcTBa 00pa3oBaHHMs W HayKH
Poccmiickoit  ®eneparmu  (Www.informica.ru), HayuHas ~ dJeKTpOHHas — OuOIHMOTEKa
http://elibrary.ru/.

© oo N o

14. MaTtepuanbHO-TeXHHYeCcKoe o0ecnieyeHue 001eo0pa3oBaTeIbHOM IUCHUIIIUHBI:

OcBoenue mporpammbl  obmieoOpazoBarenbHoit  nucuumuinabl - bJ1.07EcTecTBO3HaHME
npennosiaraeT Hanuuue ydeOHoro kaOuHera «EcTtecTBO3HaHME», B KOTOPOM HMeEETCS
BO3MOXKHOCTh OO€CeunTh CBOOOAHBIN AocTyn B MHTEepHET BO Bpemsl y4eOHOro 3aHATHSA U B
nepuoji BHEy4eOHOM JesTenbHOCTH oOydaromuxcsi. B cocraB kaOunera «EcTtecTBO3HaHuE»
BXOJAT J1aboparopuu ¢ JabopanTckoil komHaroll. [lomemenune kabunera «EcTecTBO3HaHHE»
JOJDKHBI  Y/IOBJIETBOPATh  TpeOoBaHusM  CaHUTAPHO-AMUIEMHOJIOTHYECKUX  HpPaBWI |
HopMmatuBoB (CanlluH 2.4.2 N2 178-02) m OBITh OCHAIICHBI THIIOBBIM OOOPYIOBaHHEM,
YKa3aHHBIM B HACTOSIIIMX TPEOOBaHUAX, B TOM YHUCIIE CHEIHATN3UPOBAHHON y4eOHON Melenbio
U CpelCTBaMH OOyUYEHHsI, JOCTATOUYHBIMU IS BHITIOJTHEHUS] TPEOOBAHUH K YPOBHIO IOATOTOBKH
oOyuaromuxcs. B kaOuHere A0MKHO OBITH MyJIbTHUMEAMHHOE OOOPYAOBaHHE, MOCPEICTBOM
KOTOPOrO YYacCTHUKM 00pa3oBaTeIbHOrO Ipolecca MOTYT IpPOCMaTpUBaTh BU3YaJIbHYIO
uHpopMalrio 1o GU3MKe, CO37aBaTh NPE3EHTAIMH, BUIE€OMAaTEpUAIIbI U T. II.


https://resources.mgpu.ru/showlibraryurl.php?docid=442599&linkid=1
https://resources.mgpu.ru/showlibraryurl.php?docid=442658&linkid=1
https://resources.mgpu.ru/showlibraryurl.php?docid=446226&linkid=1
https://resources.mgpu.ru/showlibraryurl.php?docid=442655&linkid=1
http://www.mgpu.ru/
http://www.fipi.ru/
http://www.alhimikov.net/
http://www.biology.asvu.ru/
http://www.chem.msu.su/
http://www.chemistry-chemists.com/index.html
http://www.class-fizika.nard.ru/
http://www.hemi.wallst.ru/
http://www.hij.ru/
http://www.hvsh.ru/
http://www.interneturok.ru/
http://www.physiks.nad/ru
http://www.pvg.mk.ru/
http://www.window.edu.ru/window
http://www.rsl.ru/
http://www.gnpbu.ru/
http://www.informica.ru/
http://elibrary.ru/

B cocraB yueOHO-METOIMYECKOTO U  MaTepUalbHO-TEXHUYECKOTO  OOecreyeHHs
nporpaMmsl o61ieoopa3oBarenbHoi auctuminabl bJ[.07EcTecTBO3HaHNE BXOAAT:

*  MHOrO()YHKIIMOHAJIbHBIA KOMITJIEKC ITPETIO1aBaTeNs;

*  HarJsAHbIE MOCOOUs (KOMIUIEKTHI Y4€OHBIX TaOJHII, TUIAKaTOB, MOPTPETH BHIIAOIIUXCS
YUYEHBIX B 00J1aCTH €CTECTBO3HAHUS U T. 11.);

*  “HQOPMAIMOHHO-KOMMYHHUKAIMOHHBIE CPE/ICTBA;

*  SKpaHHO-3BYKOBbIE MOCOOUS;

*  KOMIUIEKT 3JIEKTPOCHA0KEeHHsI KaOUHETOB;

* TEXHHYECKHE CpelICTBA OOyUeHUS;

* JIEMOHCTpAIIMOHHOE 000pyaoBaHue (00IIero Ha3HAUCHUS U TEMAaTUYSCKUE HAOOPHI);

» nabopatopHoe oOopymoBaHue (0OIIEro Ha3HAYCHHS W TEMaTHYEeCKHe HAOOpHI, B TOM
quciae A7 TOCTAaHOBKHM JIEMOHCTPALMOHHOTO M YYEHHYECKOTO OSKCIEPUMEHTA,
pEaKTUBBI);

* CTaTMYecKHe, TUHAMHYECKHE, JEMOHCTPALlMOHHBbIE U pPa3/IaTOYHbIEe MOJENH, BKIIOYas
HATypaJIbHbIE OOBEKTHI;

*  BCIIOMOTaTelbHOE 000PYA0BaHUE;

*  KOMIUIEKT TeXHUYECKOW JOKYMEHTAIlMU, B TOM YKCJE MacrnopTa Ha cpeicTBa oOydeHus,
WHCTPYKIIMH TI0 MX HCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

*  OuOsmoTeuHsbIid HoHT,

e MeOeb sl OpraHu3anuy padbouero MecTa YIuTess U padodux MECT 00yJarOIIHXCS;

*  CEKIMOHHBIC MKa(bI [T pa3sMEICHUS U XPAaHEHUS CPENICTB O0YUCHHUS;

*  JIOCKa;

*  MEpPCOHAJbHBIA KOMIBIOTEP, IPUHTEP, TEICBU3OD;

*  aKBapHUyMBI,

* TEXHHYECKHE CpeICTBa OOydeHHs, HAOOpbI JEMOHCTPAIIMOHHOTO OOOPYAOBAaHUS U
yueOHO-HaTJISHBIX TOCOOU, 00eCTIeUnBaOIINe TEMATUYECKUE UILTIOCTPALIUH.

B OubGnmoreunsiii QoHA BXOAAT Y4YEOHHUKH, Y4EOHO-METOJUYECKHE KOMILIEKTHI,
obecrieunBaroe OcBoeHUE o0061mmeoopazoBaTenbHoil  auctuiuinabl - bJ[.07EcTecTBO3HaHuME,
PEKOMEHIOBaHHBIE WM  JIOMYIIEHHBIE JUIA  HCIOJNB30BAaHUS B MPO(ECCHOHATBHBIX
00pa30BaTEeNbHBIX OPraHM3ALMUAK, PEATH3YIOIMIMX 00pa30BATENBHYIO IPOrPaMMy CpEIHEro
obmrero oopazoBanus B npenenax ocsoenuss OIT CITO Ha 6a3e 0CHOBHOTO 00I1IeT0 00pa3oBaHusl.

bubnuoreunslit GoH MOXKET OBITH TOMOJIHEH (PU3UYECKUMU SHIMKIIONEUSIMH, aTJIacaMH,
CJIOBapsIMH, CIIPAaBOYHHMKAMU MO (U3MKE, XUMHUH, OMOJOTHH, HAYYHOW M HAyYHO-TIOMYJISIPHOU
JUTEPATypOi €CTECTBEHHO-HAYYHOT'O COJIEPKAHMSL.

B npouecce OCBOCHHUSI  IPOTrPAMMBI 00111€00pa30BaTENHbHOM  JUCIUTITUHBI
Bb/1.07EctecTBO3HaHne o0y4arouyecs: JOJKHbl UMETh BO3MOXHOCTh JOCTYIA K AJIEKTPOHHBIM
y4eOHBIM MaTepraaM Mo e€CTECTBO3HAHUIO, BKJIIOUas (PU3HKY, XUMHIO, OMOJIOTHIO, MMEIOIIIMCS
B cBOOOIHOM JocTyrne B cetd VHTepHEeT (RIIEKTPOHHBIM KHUTAaM, MPAaKTUKyMaM, TECTaM,
Mmatepuanam EI'D u np.).



