AHHOTaNUA
yueOHoi qrucuunimubl OY 1,13 EcrecTBo3Hanue mo npogeccuu 46.01.03 lesionpousBoaureinb

1.1. OobaacTs npuMeHeHHs padoyeil NPOrpaMMbI

Pabouass mporpamma obmieoOpa3oBarenbHoit  yueOHou aucnuminabel OVY][.13 EcrectBo3Hanue
SIBJISIETCSL YACThIO OCHOBHOM MPOQECCHOHANBHON 00pa30BaTeIbHON MPOTrPaMMBI CPETHEr0 MPOPECCHOHATHLHOTO
00pa3zoBaHMs TPOrpPaMMbI MOATOTOBKH KBaTU(UIIMPOBAHHBIX padounx, ciayxamux (OITOIT CIIO IIIKPC) mo
npodeccuu 46.01.03 [Ienonpon3BoUTENb.

1.2 MecTto y4ye0HOI IMCHUILIMHBI B CTPYKTYpPe OCHOBHOM Npo(deccHOHAJBLHOMH 00pa3oBaTe/IbHOM
NPOrpaMmbl:

Vuebnas paucuuiuinHa «EcrecTBo3HaHMe» sBiseTcs Y4eOHBIM INpPEAMETOM IO BBIOOpY U3
o0s3aTenpHOM peaMeTHoM obnactu «EcrectBennbie Haykn» OI'OC cpeqHero obmiero oopazoBaHusl.

B npodeccuoHanbHbIX 00pa3oBaTelIbHBIX OpraHU3alMAX, pPeaIM3yIOUMX 00pa3oBaTEIbHYIO
nporpaMMmy cpeaHero oomero oopaszoBanus B npenenax ocsoeHust OIIOIT CIIO na 6aze 0ocHOBHOTO 001IEeTO
oOpa3oBaHusl, yueOHas aucuuiuinHa «EctecTBo3HaHue» U3ydaeTcs: B 0011e00pa3oBaTeIbHOM 1IHKIIE y4eOHOTro
wiana OIIOIT CITO nHa 6a3e 0cHOBHOTO 00IIero 00pa3oBaHus ¢ MOTyYEHHEM CPETHET0 00Iero oopa3oBaHus
(IIIIKPC).

B yuebnbix mnanax IINIKPC, mecto yuebnol nucuumimssl «EcTecTBO3HaHuMe» — B COCTaBe
00111€00pa30BaTENIbHBIX YYEOHBIX IUCIHMIUIMH 1O BBIOOPY, (POPMHUPYEMBIX W3 00S3aTENbHBIX HPEAMETHBIX
obmnacreit ®I'OC cpemgnero obmiero obpasomanus, i mpodeccuit CIIO wmm cnermmansHocterr CITO
COOTBETCTBYIOLIEr0 Nnpoduis npodeccuoHabHOro 00pa3oBaHUs M HalpaBieHa Ha (OpMHUpOBaHUE OOLIMX
KOMITETEHIIM:

OK 1. [loHumare CymHOCTh M COLUAIBHYIO 3HaUMMOCTb Oyayieil npodeccuu, NposiBIATh K Heil
YCTOWUYMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO AEATEIbHOCTb, UCXOJS U3 LIETIH U COCOOOB €€ JOCTHXKEHUS,
OTIPEICIIEHHBIX PYKOBOJIUTEIIEM.

OK 3. AnanuzupoBaTb pabouyro CUTYaIHIO0, OCYIIECTBIATh TEKYLUIHH U UTOTOBBIN KOHTPOJIb, OLIEHKY
¥ KOPPEKINIO COOCTBEHHOMW AEATEIBHOCTH, HECTH OTBETCTBEHHOCTH 3 PE3YJbTaThl CBOCH PabOTHI.

OK 4. OcymecTBiasaTh MNOUCK HHPOpPMALUU, HEOOXOAMMOM Uil 3((HEKTUBHOTO BBINOIHEHUS
npoecCHOHANBHBIX 3aj1au.

OK 5. Hcnosnb3oBaTh MHPOPMALMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTUM B MPOECCHOHATBLHON
NeSITeTTHHOCTH.

OK 6. PaboTatph B koMaH/e, 3pPEKTUBHO OOIIATHCS € KOJUIETaMH, PYKOBOJICTBOM, KIIMEHTAMHU.

OK 7. UcnonHATh BOUHCKYKO OOSI3aHHOCTb, B TOM 4YHCIIE C TPUMEHEHHEM HOJYyYEHHBIX
npodecCHOHATBHBIX 3HaHUH (17151 FOHOLIEH).

1.3 Hean u 3agaum y4eOHOHl AMCHMIVIMHBI — Tpe0OBaHHA K pe3yJbTaTaM OCBOEHMS
Y4eOHOI JMCIUIIUHBI:
Conepxanue paboyeil mporpamMmMmbl «EcTecTBO3HaHME» HANpPaBICHO HA JOCTHXKEHHME CIIEAYHOIINX

LETICH:

* OCBOCHHE 3HAaHMM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U METOoJax
€CTECTBEHHBIX  HayK; 3HAaKOMCTBO ¢  Haubosiee  BaXHBIMH  HJEAMH W JIOCTHKEHUSIMU
€CTECTBO3HAHUS, OKa3aBIINMU ONIPEACIISIONIEE BJIMSIHUE Ha pa3BUTHE TEXHUKU 51
TEXHOJIOTHI;

* OBJAJICHWE YMEHHUSAMH TMPUMEHITh TONyYeHHBbIC 3HAHUS Ui OOBSICHEHHS  SBICHHIMA
OKPY’KaIOIIET0 MHUpPA, BOCTIPUATHS HHGOPMAIMH €CTECTBEHHO-HAYYHOTO U MPOPECCHOHAIBHO 3HAYMMOTO

COJIEp/KaHUs; pa3BUTHE HHTEJJIEKTyaJIbHBIX, TBOPUYECKUX
CIIOCOOHOCTEN M KPUTHUYECKOTO MBIIIJIEHUS B XOJAE MPOBEIEHUS NPOCTEHIINX HCCIeI0BaHUM, aHaIu3a
SIBIICHUH, BOCIIPUATHSA u MHTEPIIPETALNH €CTECTBEHHO-HAYYHOMI
uH(pOopMaLnu;

¢ BOCIIHUTAaHUC y6C)KI[eHHOCTI/I B BO3MOXXHOCTHU IIO3HAaHHUS 3aKOHHOM npupoJabl U HCIIOJB30BAHUA
JIOCTI/I)KeHI/Iﬁ CCTCCTBCHHBIX HAYK JJIA Pa3BUTHUA HUBUIU3AWMN U ITOBBIIICHUSA KQ4Y€CTBA KU3HU,



* MPUMEHEHHE €CTEeCTBEHHO-HAyYHbIX 3HAaHUH B MNPO(ECCHOHANBHOM  NEATENbHOCTH H
MOBCETHEBHOM KU3HU IS oOecreueHus: 0€30MacHOCTH KU3HEIACATSIbHOCTH; TPAMOTHOTO HUCIOIb30BaHUS
COBPEMEHHBIX TEXHOJIOTHIA; OXPAaHBI 310pOBb4, OKpYy>Karoleu
CpEJBl.

TpeboBanust Kk mpeIMETHBIM pe3yjbTaTaM OCBOCHHSA 0a30BOr0 Kypca €CTECTBO3HAHUS JIOJKHBI
OTpaXKaTh:

1) chopmMupoBaHHOCTH MPEJCTABICHUN O LIETOCTHON COBPEMEHHOI e€CTECTBEHHOHAYYHOW KapTHHE MHUpa, O
OpUpOJIe KaK CIWHOW IIEJIOCTHOW CHCTEME, O B3aWMOCBS3M 4YENIOBEKa, MPUPOABI M OOIIEeCTBa; O
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTadax BeeneHHOM;

2) BiaJeHUE 3HAHWSIMH O HauWOOJee BAXKHBIX OTKPBITUSAX U JIOCTIDKCHUSX B OOJACTH €CTECTBO3HAHUSA,
MOBJIMSABILIKX HA HBOJIIOLUIO MPEACTABICHUH O IPUPO/IE, HA Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

3) chopMHUpOBAaHHOCTH YMEHUSI MPUMEHSTh €CTECTBEHHOHAYYHBIC 3HAHUS I OOBSICHEHHUS OKPYKAIOIIUX
SBJICHUM, COXPAaHEHUs 3/I0pOBbs, obecrieueHnst 0€30MacHOCTH KUZHEACITENbHOCTH, OEPEXHOT0 OTHOLIEHUS K
IPHUPOJIC, PAIMOHAILHOTO MPUPOIOIOIB30BAHHUS, & TAKKE BBHIITOIHEHUS POJIH IPAMOTHOTO TOTPEOUTEIIS;

4) copMUPOBaHHOCTH MPEACTABICHUN O HAYYHOM METOJE MO3HAHMS TPUPOBI U CPEJICTBAX U3YUEHHUS MHPA,
MakpoMHpa U MUKPOMHUPA; BJIaJICHUE TPUEMAMU €CTECTBEHHOHAYYHBIX HAOIIOACHUHN, ONIBITOB UCCIIEI0BAHUIMA
Y OLIEHKH JJOCTOBEPHOCTH IOJTYYEHHBIX PE3YJIbTATOB;

5) BiajieHHe MOHATUWHBIM aIllapaTOM €CTECTBEHHBIX HAayK, MO3BOJSIONIMM O3HABATH MHUp, Yy4aCTBOBATh B
JUCKYCCHUSIX TI0 €CTeCTBEHHO-HAYYHBIM BOIIPOCaM, MCIOJIb30BAaTh Pa3IMYHble UCTOYHHKU HH(DOpMALUU AJis
MOJITOTOBKA COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCUTHCS K coobmienusm CMU, comepxamuM HaydHYIO
uHpopmaruio;

6) chopMHpPOBAaHHOCTH, YMEHUH MOHMMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHHUS JUIA KaXIOTO
YelioBeKa, HE3aBUCHMO OT €ro MpodeccroHalbHOM 1eATeNbHOCTH, pa3nudarh (PaKThl U OLIEHKH, CPAaBHUBATh
OIICHOYHBIE BBIBOJIbI, BUJETh MX CBSI3b C KPUTEPHUSIMHU OLIEHOK U CBSI3b KPUTEPHUEB C OMPEIEICHHON CUCTEMOM
LIEHHOCTEH.

1.4 Poab yueonoii qucuumiannbi: OY/[.13 EcrecTBo3HAaHUHe B pellleHHMH OOIIUX LeJeil M 3a1a4
cpeaHero oouero 00pa3oBaHMus COCTOUT B 00ecrieYeHNH:

n.3 ®Iroc Coo

(bopMHPOBaHUS POCCUHCKOM IPaXKIaHCKOW UICHTHYHOCTH O0YYaIOIIHXCS;

COXpaHEHMsI M Pa3BUTHUS KYJbTYpHOTO Pa3HOOOpaszus M S3BIKOBOI'O HACJIEIWs MHOTOHALMOHAIBLHOTO
Hapoaa Poccuiickoii denepannu, peanusalnuy MpaBa Ha U3y4eHUE POJHOTO SI3bIKA, OBJIAJCHUE TYXOBHBIMHU
LEHHOCTSIMHU U KYJIBTYpOH MHOTOHAallMOHAJIBHOTO Hapoaa Poccnu;

BOCIIUTAHUS U COIMAIM3AIMUA OOYYAIOUIUXCS, UX CaMOMJEHTHU(UKALMIO TOCPEACTBOM JMYHOCTHO U
0OIIECTBEHHO 3HAYMMOM JCSITEILHOCTH, COIIMATHHOTO U TPAXKIAHCKOTO CTAHOBJICHHUS;

CO3MaHMsI YCJIOBHMM Il PA3BUTHUS U caMOpealn3aluy o0ydaroumxcs, 11 (GOpMHUPOBAHUS 3I0POBOTO,
0€30MacHOTO ¥ IKOJIOTHYECKH IeIeCO00pa3HOro o0pas3a KU3HU 00yJaroIInXCs;

n. 4 ®1rocC COO:

(GbopMHpPOBaHUS TOTOBHOCTH O0YYAIOLINXCS K CAMOPA3BUTHIO M HEIPEPHIBHOMY 00pa30BaHUIO;

(dbopMHpOBaHUs aKTUBHON Y4eOHO-TIO3HABATEILHOU JESITETbHOCTH 00yUYaroInXCs;

NOCTPOCHHUsT  00pa30BaTENbHOW  JAEATENBHOCTH C  Y4€TOM  HMHJIUBUAYaJIbHBIX,  BO3PACTHBIX,
NICUXOJIOTHYECKUX, PU3UOTIOTUYECKIX OCOOCHHOCTEH U 3/10pOBbs 00Y4atOIIUXCS;

. S Proc Coo:

CTaHOBJIEHUS JIMYHOCTHBIX XapaKTEPUCTHK BBITYCKHMKA: JIOOAIIEro CBOW Kpail um cBowo Ponumny,
yBaXaloOIUA CBOW HapoJl, €ro KyJabTypy M JAYXOBHBIE TpPaaWIMHU; OCO3HAIOMIET0 M MPUHHUMAIOIIETO
TPaJUIIMOHHBIE IEHHOCTH CEMbHM, POCCHHCKOTO0 TpaXJAaHCKOTO OOIIECTBa, MHOTOHAIIMOHAJIHHOTO
POCCHUICKOr0 Hapoja, YeJI0BEUYeCTBa, OCO3HAIOUIETO CBOIO CONMPUYACTHOCTH cyabOe OTeuecTBa; KpeaTUBHOIO
U KPUTHYECKHM MBICIIAILETO, aKTUBHO M IIEJICHANPABIEHHO IIO3HAIOIIEIO MHUpP, OCO3HAIOLIETO IEHHOCTh
o0Opa3oBaHMsl U HayKH, TpyJa U TBOpYECTBA JUIsl YEJOBEKAa M OOIIECTBA; BIAJCIOIIET0 OCHOBAMU HAayYHBIX
METOJOB TO3HAHMUS OKPYXKAIOUIET0 MHpa; MOTHBHUPOBAHHOIO Ha TBOPUYECTBO W HHHOBAIIMOHHYIO
JeSTeNIbHOCTh; TOTOBOTO K COTPYAHHYECTBY, CIOCOOHOIO OCYIIECTBIATh Y4eOHO-HCCIIEI0BATENbCKYIO,
IPOEKTHYIO U MH(POPMAIIMOHHO-TIO3HABATEIbHYIO JIeATEbHOCTh; OCO3HAIOIIET0 ce0sl IMYHOCTHIO, COIIMATIBHO



AKTHBHBIN, YBOKAIOIIUKA 3aKOH U MPABOIIOPSIIOK, OCO3HAIOIIETO OTBETCTBEHHOCTH TIEPE/ CEMbEH, OOIIECTBOM,
roCyJapCTBOM, YE€JIOBEUECTBOM; YBaXKAIOIIETO MHEHUE APYTUX JIOAECH, YMEIOIIEr0 BECTH KOHCTPYKTHUBHBIN
JIMAJIoT, JOCTHTaTh B3aMMOIIOHMMAHMs W YCIEIIHO B3aMMOJICHCTBOBATh, OCO3HAHHO BBIMOJHSIONIETO U
MPOMAaraHIuPYIOIETro MpaBmiia 30POBOTO, OE30MACHOTO U YKOJOTHYECKH IIeJIeCO000pa3HOro o0pasa KU3HHU;
MOATOTOBJICHHOTO K OCO3HAaHHOMY BBIOOpPY Npodeccry, MOHMMAIONIEro 3HAaYeHUE MPOoQeCCHOHATBHON
JESATEIILHOCTH JIJIsl YeJIOBEKa U OOIECTBA; MOTHBHPOBAHHOTO Ha 00Opa30BaHKUE U CaMOOOPA30BAHKE B TCUCHUE
BCEH CBOCH >KU3HM.

OcBoeHue conepkaHus y4eOHOW ITUCHUIUIMHBI «EcTecTBO3HAHWE)» 00eCleYnBaeT JOCTHIKECHUE
CTYAEHTaMH CIIEAYIOIIUX Pe3yabTaTOB:

*TUYHOCHIHBIX:

- YCTOMYMBBIA HMHTEpEC K HCTOPUM U JOCTHXKEHHUSM B OO0JAacTU €CTECTBEHHBIX HAyK, UYyBCTBO
TOPAOCTH 38 POCCUNCKHUE €CTECTBEHHBIE HAYKH;

- TOTOBHOCTb K TMPOJOJDKEHHIO O00pa3oBaHUs, IMOBBIMICHUIO KBATM(QHUKAUKM B H30paHHOI
npodecCHOHATIBLHOMN IeSATETLHOCTH C UCTIONIb30BaHNEM 3HaHUI B 007aCTH €CTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHHE 3HAYMMOCTU KOMIIETEHIIMM B 00JIACTU €CTECTBEHHBIX HayK JJIsl YellOBeKa
U 00IIecTBa, YMEHHE HCIIOJIb30BaTh TEXHOJOTHYECKUE TOCTHXKEHUS B 007acTH (PU3MKH, XUMHUHU, OHOJIOTHH
JUISL TIOBBIIIEHHUS COOCTBEHHOTO HWHTEIUICKTYallbHOTO pa3BUTHS B  BBIOpAHHOW mpodeccHoHaTbHON
JIeATEIbHOCTH;

- yMEHME IPOAHAIU3UPOBATH TEXHOI'CHHbIE MOCIEACTBUSA JUIsl OKpY’Karollell cpeibl, ObITOBOW U
MIPOU3BOJCTBEHHOM J1ESITEIbHOCTU YEJIOBEKA;

- TOTOBHOCTH CaMOCTOSITENIbHO JOOBIBaTh HOBBIE Ui ceOs eCTeCTBEHHO-HAYYHBIC 3HAHUS C
MCIIOJIb30BAaHUEM JIJISl 3TOTO JOCTYIHBIX HCTOYHUKOB MH(POPMAINH;

- YMEHHE YIPaBIATh CBOEH IO3HABATEIbHOM JEATEIbHOCTBIO, NPOBOAUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

- yYMEHME BBICTPAUBATh KOHCTPYKTHUBHbBIE B3aUMOOTHOIIEHHS B KOMaH/IE 110 PELIEHUI0 OOLINX 3a]1a4
B 00J1aCTH €CTECTBO3HAHMS,

* IMYHOCTHBIX Pe3yJIbTATOB OCBOCHHS NPOIrPaMMBbI BOCIIUTAHUSA
JIP 1 Oco3Harommii ce0st rpakJaHMHOM U 3allIUTHUKOM BEJIMKOM CTpPaHBI.
JIP 2 TIposiBisitominii akTUBHYIO T'Pa)/1aHCKYIO MO3HUIMIO, JEMOHCTPUPYIOMINNA NPUBEPKEHHOCTh IPUHLIUIIAM
YECTHOCTH, MOPSAJOYHOCTH, OTKPBITOCTH, SKOHOMUYECKH AKTUBHBIM M YYACTBYIOUIMH B CTYJEHYECKOM U
TEPPUTOPUATBHOM CaMOYIPABJIEHUH, B TOM UHCJIE Ha YCIOBUAX JOOPOBOJIbUECTBA, MPOAYKTUBHO
B3aMMO/ICHCTBYIOIINI M YyYaCTBYIOUIUH B AEATEIbHOCTH OOIIECTBEHHBIX OpraHU3aIHil.
JIP 3 Cobmrogaroniuii HOpMbI MPABOIOPSAKA, CICAYIONUN UealaM IPakIaHCKOTO OOIIecTBa, 00ecreueHus
0€30I1acHOCTH, MpaB U cBOOOJ rpaxaaH Poccun. JIosimpHBIN K yCTaHOBKaM U MPOSBICHUSM IpeACcTaBUTENCH
CYOKYNbTYp, OTJIMYAIOUINI UX OT IPYMI C AECTPYKTUBHBIM U JIEBUAHTHBIM MOBEIEHUEM. J[eMOHCTPUPYIOLINI
HEIPUATUE U TIPENYIIPEKIAIOIINN COLMATBHO ONTACHOE MOBEACHUE OKPYXKAIOLIUX.
JIP 4 TlposBusitouuii ¥ JAEMOHCTPUPYIOIIMK yBaKEHHE K JIOJIM TPYyAa, OCO3HAIONIUN IIEHHOCTh
cobctBeHHOro Tpyaa. Ctpemsimuiicss K GOPMUPOBAHUIO B CETEBOM cpeie JIMYHOCTHO U MPO(PECCHOHATLHOIO
KOHCTPYKTHUBHOTO «IIU(POBOTO CIIEa.
JIP 5 JleMOHCTpUpPYIOIINIA MTPUBEPKEHHOCTh K POJHON KYIbType, UCTOPUUECKON MMaMATH Ha OCHOBE JIFOOBH K
Ponune, pogHomMy Hapony, Majol pOAWHE, NMPUHATHIO TPAJWLIHAOHHBIX LEHHOCTEH  MHOTOHALMOHAIBHOIO
Hapona Poccun.
JIP 6 IlposiBisromuii yBakKeHHE K JIOASM CTapIIEro MOKOJIEHUS UM TOTOBHOCTh K Y4YacTHIO B COLMAIIbHOM
MOJJIEPKKE U BOJIOHTEPCKUX JBUKECHUSX.
JIP 7 Oco3Haromuii NpUOPUTETHYIO HEHHOCTh JUYHOCTH YEJIOBEKa; YBAXKAIOUIUN COOCTBEHHYIO M UYXKYIO
YHUKAJIBHOCTh B Pa3IMYHBIX CUTYAIUAX, BO BCeX (OPMax U BUJAX JEATEIbHOCTH.
JIP 8 IlposBisromuii 1 AEMOHCTPUPYIOIINN YBaX€HUE K IPEICTABUTENSAM Pa3JWYHBIX 3THOKYJIbTYPHBIX,
COLMAIbHBIX, KOH()ECCHOHAIBHBIX M HMHBIX rpynn. ConpuyacTHBI K COXPaHEHUIO, MPEYMHOXKEHUIO U
TPAHCIISINUU KYJIBTYPHBIX TPAJAMLIMI U IEHHOCTEW MHOTOHAIIMOHAJIBHOTO POCCUKCKOTO IOCY1apCTBa.
JIP 9 CoGumofaromuii 1 mponaraHIupyromuil mpaBuia 310poBoro U 6e3omacHoro obpasza *H3HH, CIIOpTa;
MpEeaYNPEXK AN MO0 MPEOI0ICBAIONINN 3aBUCUMOCTH OT AJIKOTOJIs, TabaKka, ICHXOAKTUBHBIX BEIIECTB,
azapTHbIX Urp U T.A. COXpaHAIOIMN IICUXOJOTHYECKYI0 YCTOMYMBOCTb B CUTYaTUBHO CJIOXHBIX HIIU
CTPEMUTENIBHO MEHSFOLIUXCSI CUTYallHSX.



JIP 10 3aboTsamuiics 0 3aIuTe OKPYKAIOMICH cpeibl, COOCTBEHHOW W UyKOW O€301acHOCTH, B TOM YHCIIC
U (pPOBOHA.
JIP 11 TIlposBrsromuii yBaKeHHE K JCTETHUYECKHUM IIEHHOCTSIM, OOJaJarolIMii OCHOBAMH ASCTETUYECKOU
KYJIbTYpBI.
JIP 12 Ilpunumarouuii ceMeWHbI€ ILEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbM M BOCHUTAHHUIO JICTEH;
JEMOHCTPUPYIOUIUN HENpPUSITHE HACWIMA B CEMbE, YXO0Jla OT POJUTEIbCKOW OTBETCTBEHHOCTH, OTKa3a OT
OTHOIICHUH CO CBOMMHU JIETbMU U MX (PMHAHCOBOT'O COJIEPKAHUS.

JIMYHOCTHBIE Pe3yJIbTATHI peajn3ali NPOrpaMMbl BOCIUTAHUS,

omnpeaeJieHHbIe 0TPACAEeBbIMH TPEOOBAHUAMHU K A€JIOBBIM KAa4eCTBAM JIMYHOCTH.

JIP 13 JleMOHCTpUPYIOIIHI TOTOBHOCTh U CIIOCOOHOCTh BECTH JMUAJIOT C IPYTHMH JIFOJABMH, JTOCTHTaTh B HEM
B3aMMOIIOHUMAHUS, HAaXOAWTh OOIIME IeJU U COTPYAHMYATh AN MX JOCTHXKEHHS B NMPOQecCHOHAIBHON
JeATETbHOCTH
JIP 14 [IposBastomuii CO3HATEIHPHOE OTHOIICHHE K HEMPEPHIBHOMY OOPa30BaHUIO KAaK YCIOBHUIO YCICIIHOW
npo(hecCHOHATLHOM U OOIIIECTBEHHON JAeSITeTbHOCTH
JIP 15 IlposBrsronuii rpakJjaHCKOe OTHOIICHUE K MPO(ECCHOHATHON NIeATEIbHOCTH KaK K BO3MOXKHOCTH
JUYHOTO Y4acTHs B PEIICHUH OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIEM
JIP 16 IIpunuMaronuii OCHOBBI SKOJOTMYECKOM KYJIbTYPbl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
OKOJIOTMYECKOTO MBIIUICHUS], TPUMEHSIOMNNA OIBIT 3KOJOTUYSCKH OPHUCHTHPOBAHHOW pediekcuBHO-
OLICHOYHOU M MPAKTUYECKON EATEIBHOCTH B )KU3HEHHBIX CUTYAIUSIX U MPO(HEeCCUOHATLHOM NeSTEIbHOCTH
JIP 17 BemomnHstonmii npodecCHoHAIbHBIE HABBIKH B c(hepe NeI0mpon3BOICTBA M IOKYMEHTOO00pOTA.
JIP 18 Pemaromuii npodeccroHanbHble 3aauyd  MOCPEACTBOM IMPUMEHEHUS HOPMATHUBHO-IIPABOBBIX
JIOKYMEHTOB.
JIP 19 IIpuobperaromniuii HaBBIKM OLIEHKH MH(pOpMAIK B IU(POBOIL cpesie, ee T0CTOBEPHOCTh, CIOCOOHOCTH
CTPOUTH JIOTUYECKHE YMO3AKIIOUCHHUSI HA OCHOBAHUH MOCTYTAIOIEH HH(OPMAITUU U JTAHHBIX.
JIP 20 IlposiBisromuii HEHHOCTHOE OTHOLIEHHUE K KYJIbTYpE€ M HCKYCCTBY, K KYJIbTYpe PEUd M KYJIbType
MOBEJICHUS, K KPAacOTe U TApMOHUMU.
JIP 21 IlposBisromuil LIEHHOCTHOE K CBOEMY 3JI0POBBIO M 3J0pOBbIO OKpyxaroumx, 30K u 3mopoBoi
OKpYKaIoILEH Cpesie U T. 1.

JIn4HOCTHBIE Pe3yJIbTAThI PeaJTU3AUMU IPOrPaAMMbl BOCITUTAHMS,

onpeneneHHbie cyobekTom Poccuiickoii @exepauun (KpacHogapckuii kpaii)

JIP 22 Ilpu3naronuii IEeHHOCTh HEMPEPHIBHOTO 00pPa30BaHUs, OPUEHTUPYIOIIUICS B U3MEHSIOUIEMCS] PhIHKE
Tpyda, wus30Oeraroumii 06e3paboTHULIbI, YIPaBIAIOMIMA COOCTBEHHBIM NPO(ECCUOHATBHBIM  Pa3BUTHEM,
pedIIEeKCUBHO OIICHUBAIOIINI COOCTBEHHBIN KU3HEHHBIH OMBIT, KPUTEPUH YCTICIIIHOCTH.
JIP 23 DxoHOMHYECKH aKTUBHBIN, MPEANPUUMYUBBINA, TOTOBBIN K CAMO3aHITOCTH.

JIn4HOCTHBIE Pe3yJIbTAThI PeaJTU3aAUMU IPOrPaMMbl BOCITUTAHMS,

onpejaeleHHbIe KJIOYEeBbIMH padoToaaTeasiMu.

JIP 24 JleMOHCTpUPYIOIINIA TOTOBHOCTh U CIIOCOOHOCTh BECTH JAMAJIOT C IPYTUMH JTIOAbMH, JOCTUTATh B HEM
B3aUMOTIOHMMAaHUs, HAaXOJIUTh OOIME IETd W COTPYAHMYATh ISl MX JOCTHDXKCHHS B MPOQECCHOHAIBHOU
JeATEIbHOCTH.
JIP 25 [lposiBasitomiuii CO3HATENHHOE OTHOIICHHE K HEMPEPHIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCIICIIHON
npodhecCHOHaNBHOM U 00IIIECTBEHHOH 1eATeIHHOCTH.
JIP 26 IlposBastonuii rpaXaaHCKOe OTHOLIEHHE K MPOPECCHOHANBHON JESTEbHOCTH KaK K BO3MOXHOCTH
JUYHOTO Yy4acTUs B PEIIEHUU OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MTPOOIIEM.

JIMYHOCTHBIE Pe3yJIbTATHI peajn3aliu NPorpaMMbl BOCIMTAHMS,

onpeeseHHbIe Cy0beKTaMu 00pa30BaTEJILHOIO MpoIecca.
JIP 27 TIpoexTHO MBICISIIHHI, () (PEKTUBHO B3aMMOICHCTBYIOMINNA C YI€HAMU KOMAaHbl U COTPYIHUYAOIINAN
C IPYTUMH IJIIOJIbMU, IEMOHCTPUPYIONIUH TPOohECCHOHATBHYIO KU3HECTOMKOCTb.
JIP 28 [lpenstcTByronuii AeicTBUAM, HAlIPaBJIEHHBIM Ha YIEMJICHHUE IpaB WM YHU)KEHUE JTOCTOMHCTBA (B
OTHONICHHUHU Ce0sl UK APYTUX TIOIEH ).
JIP 29 TlposgBasiomuii SMOaTUIO K JMIAM Pa3HBIX KAaTETOPUM, BBIPAKAIOMINNA AKTUBHYIO T'PaXIaHCKYIO
MO3UIIUIO, YIACTBYIOIUH B CTYJICHUECKOM CAMOYIIPaBIECHUH, B IEITEIILHOCTH OOIIECTBEHHBIX OPTaHU3AIINA, a
TaKk)ke€ HEKOMMEPYECKHMX OpraHu3aliii, 3aMHTEPECOBAHHBIX B PA3BUTHUU TPAXKIAHCKOTO OOIIECTBa W
OKa3bIBAIOIINX MOJACPKKY HYKIAIOIIUMCS.
JIP 30 [IpuHMMaromuii ¥ TpaHCIUPYIOIMIMM KYJIBTYPY BHEIIHETO BUAA, UMHUJIKA JEIONPOU3BOIUTEIS.
. MemanpeomMemHuuix:



- OBJIaJICHUE YMEHMSIMH W HaBbIKAMU pa3IMYHBIX BUJOB MO3HABATENIbHON JEATENBHOCTH IS
M3Y4YEHUS Pa3HbIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

- TMPUMEHEHHE OCHOBHBIX METOJOB NO3HaHUS (HAOJIO/EHUS, HAYYHOTO OKCIEpUMEHTa) MAJIs
W3YYCHHUS PA3TUYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, C KOTOPBIMH BO3HUKAET HEOOXOAMMOCTh
CTaJIKUBAThCs B MpodeccuoHaIbHOM cdepe;

- yYMEHHE ONpEeeNsATh IeNU U 33Ja4M JeATeIbHOCTH, BBIOMPATh CPENICTBA ISl UX JOCTHIKEHHS Ha
MPAKTHKE;

- YMEHHE WCIOJIb30BaTh paA3JIMYHbIE HWCTOYHUKU [UISl TOJYYEHUSI €CTECTBEHHOHAYYHOU
uH(pOpMaIlMU U OLIEHUBATh €€ JOCTOBEPHOCTH JIJISl IOCTHKEHHUS TOCTABIICHHBIX 1IeNiel U 3a7ay4;

. npeomemmuuvix:

- c(hopMHPOBAaHHOCTh MPEJCTABICHUN O LIEJIOCTHOM COBPEMEHHOH €CTeCTBEHHOHAYYHOH KapTHHE
MHUpa, TPHPOJE KaK eIWHON IIeJIOCTHOM CHCTEMe, B3aUMOCBS3HM 4YeNOBEKa, NPUPOABI M OOIIecTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTadax BeeneHHOM;

- BIQJICHHE 3HAHHUSIMH O HanOO0JIee BAXKHBIX OTKPHITHSIX U JOCTH)KCHUSX B 001aCTH €CTECTBO3HAHMSI,
MOBJIMABILIKX HA HBOJIIOLUIO MPEACTABIECHUH O IPUPO/JIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTUH;

- c(hopMHpPOBAHHOCTh YMEHHsSI TIPUMEHSATh ECTCCTBCHHO-HAYYHBIC 3HAHUSA [UISI OOBSICHCHHS
OKPYKAIOIIMX SBJICHHUH, COXpaHEHHsI 3J0POBbsI, 00ecredeHnst 0€30MacHOCTH KU3HEAEATEIbHOCTH, OEpEeKHOTO
OTHOILIECHUS K TPUPOAE, PAMOHAIBLHOTO MPHUPOAOIOIH30BAHUS, @ TAKXKE BBINOJIHEHHUS POJU TPAMOTHOTO
OTpeOUTEIS;

- chOpPMHPOBAHHOCTh TPEACTABICHUH O HAYYHOM METOAE MO3HAHUS TPUPOABI U CPEACTBaX
U3YYEHUS MHpa, MAaKpOMHpa W MHUKPOMHUpA; BIAJEHUE MPUEMaMHU €CTECTBEHHO-HAYYHBIX HAOIIOACHUA,
OIIBITOB, UCCJIEIOBAaHUI U OLIEHKH JI0CTOBEPHOCTHU MOJYYEHHBIX PE3Yy/IbTATOB;

- BIQJCHHUE TMOHATHUIHBIM amnmapaToM eCTECTBEHHBIX HAyK, MO3BOJIAIOIINM II03HABATh MHUD,
y4acTBOBaTh B JUCKYCCHUSX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, HCIOJIb30BATh PAa3IMYHbIE HCTOYHUKH
uH(bOpMallK AN TOATOTOBKM COOCTBEHHBIX pPa0OT, KPUTUYECKH OTHOCUTbCA K cooOuieHusm CMU,
COJIEpXKaIINM HayYHYIO0 HHPOPMALIUIO;

- c(hopMHPOBAaHHOCTh YMEHUU MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS ISl KaXKJIOTO
YeJI0BeKa, HE3aBUCHMO OT €r0 Mpo(ecCHOHANBHONW EesITeIbHOCTH, PA3IudaTh (aKThl U OIEHKH, CPABHUBATh
OLICHOYHBIE BBIBOJbI, BUACTh HUX CBSI3b C KPUTEPUSIMHU OLIGHOK M CBS3b C KPUTEPUSMHU C OMPEIEICHHOMN
CHCTEMOM IIEHHOCTEH.

KoianuecTtBo 4acoB Ha ocBoeHue padoyeil mMporpaMmbl Y4eOHOW AUCHUIIMHBI OVa. 11
EcrecTBo3nanue:
MakcHuMaibHas yueOHasi Harpy3ka oOyuatomerocs — 270 yacos,
BKIItOUasi: o0s3aTenbpHas ayJUTOpHas yueOHasi Harpys3ka oOyudatomierocs — 180 gacos;
caMocCTosTeNIbHas padota obyuatorierocs — 90 yacoB
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1. Ilacnmopt paGoueii mporpamMMbl
1.1. OobaacTs npuMeHeHHs padoyeil NPOrpaMMbI

PaGouass  mporpamma  oOmeoOpazoBartenbHOM — yuyeOHOW — mucturmauael OV /(.13
EctecTBO3HaHME SBISIETCS YacThIO OCHOBHOHM MpodeccroHalbHON 00pa3oBaTEIbHON MPOTrpaMMBbI
CpeaHero TMpPOQecCHOHATBHOTO O00pa30oBaHUsl MPOrPaMMbl TOATOTOBKU — KBATH(DUIIMPOBAHHBIX
pabounx, ciyxamnmmx (OITOIT CITO TITKPC) no mpodeccun 46.01.03 Jlenonpon3BoAUTEb.

1.2 Mectro y4eOHOH AWCUMINVIMHBI B CTPYKType OCHOBHOIi npogdeccnoHaJIbHOMI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYyeOnast qucruruinHa «EctecTBo3HaHUE) SIBISETCS Y4eOHBIM IPEIMETOM IO BHIOOPY U3
oOsi3arenbHOM  mpeamerHor obOmactu  «EcrectBennsie Hayku» ®OI'OC  cpemnero oOiero
o0OpazoBaHwUs.

B npodeccuoHanbHbIX o0pa3oBaTeNbHbIX OpraHu3aIusix, pean3youux
00pa3oBaTeNbHYIO TPOrPaMMy CpeliHero oomiero oopazosanus B npeaenax ocsoenus OITOIT CITO
Ha 0a3e OCHOBHOro o01ero obpazoBanusi, yueOHas qucHumuinHa «EcrecTBo3HaHUE) H3ydaeTcs B
obmieoOpazoBarenpHoM mukie ydeOHoro mmiaaHa OITOIT CIIO wa 6a3e OCHOBHOTO OONIETO
o0pa3oBaHus ¢ MoxydeHueM cpeanero odmiero oopazosanus (IITIKPC).

B yueOnbix mnanax [TIIKPC, mecto yuebHol qucuuminHel «ECcTecTBO3HAHUE» — B COCTABE
o011eo0pa3oBaTeabHbIX Y4YEOHBIX JUCHUIUIMH MO BBIOOPY, (opMHpyeMbIX H3 00s3aTeIbHBIX
npenMeTHeix oOsacteiit ®I'OC cpennero obOmero obpazoBanus, s npodeccuit CIIO wmm
cnermansHoctet CIIO  cootBercTByromero mnpoduis MnpodecCHOHANbHOTO O00pa3oBaHUS U
HarpasieHa Ha (POPMUPOBAHHE OOIIUX KOMIIETSHIIUI:

OK 1. [loHnMath CymHOCTb ¥ COLUATBHYIO 3HAUUMOCTh OynyIe npodeccuu, mposBIsATh
K HEW YCTOMYMBBIN MHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO AESITENBLHOCTb, UCXOM W3 IIEId U CIIOCOOOB ee
JIOCTUKEHUS, OIIPEJIETICHHBIX PYKOBOAUTEIIEM.

OK 3. Ananu3upoBaTh pabodyl0 CHUTYallUIO, OCYIIECTBIATh TEKYLIMH W HMTOTOBBIN
KOHTpPOJIb, OLIEHKY M KOPPEKLHIO COOCTBEHHOH JEeSATENIbHOCTH, HECTH OTBETCTBEHHOCTb 3a
pe3ysbTaThl CBOEH pabOTHI.

OK 4. OcymectBiaTh MNOUCK HHGOpMaUK, HEOOXOoAUMON 11 3PQPEKTUBHOTO
BBINOJIHEHUS TPO(ECCHOHATIBHBIX 3a]1ay.

OK 5. MHcnonb3oBarh  MHPOPMAIMOHHO-KOMMYHUKAllMOHHBIE  TEXHOJOTMH B
npodecCHOHATBLHOM 1A TETbHOCTH.

OK 6. Paborarp B kxomaHae, 3(Q¢peKTHBHO 0OHIaThCs C KOJIJIETraMH, PYKOBOJCTBOM,
KJIMEHTaMH.

OK 7. HUcnonHATh BOMHCKYIO OOS3aHHOCTh, B TOM 4YMCJI€ C IPUMEHEHHUEM MOJIYyYEHHBIX
npo(hecCHOHANBHBIX 3HAHUH (7151 FOHOIIEH ).

1.3 Henrn wm 3agayu y4eOHOH IMCHUIUIMHBI — TpeOOBaHMS K pe3yJjbTaTaM
OCBOCHUS Y4eOHOM QM CIUIINHBI:

Copepxanne paboueil mporpammbl «EcTecTBo3HaHME» HANpaBlIeHO Ha JOCTHKEHHE
CIEAYIOUIUX LETIEH:

* OCBOEHHE 3HAaHHUK O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpPA U METONAX
€CTEeCTBCHHBIX HAyK, 3HAKOMCTBO C Haubojee BaXHBIMH HUIEIMH W JOCTHKCHUSIMH
€CTECTBO3HAHMUSA, OKA3aBIIMMHU  ONPEACISIIONIEE  BIMSHHE HA  pa3sBUTHE TEXHUKU U
TEXHOJIOTHH;

* OBJAJICHWE YMEHHUSMU NPHUMEHATH TOJYUYEHHBIC 3HAHUS Ui OOBSICHEHUS SIBICHHIA
OKPY’KAIOIIET0 MHpPA, BOCTPUITHS HH(POPMAIMH €CTECTBEHHO-HAYYHOTO W TPO(EeCCHOHATBEHO

3HAYUMOTO COJICPIKAHUS; pa3BUTHE WHTEJUIEKTyaJIbHBIX, TBOPYECKUX
CITOCOOHOCTEN M KPHUTHYECKOTO MBIIUICHHS] B XOJ€ TMPOBEACHHUS MPOCTEHIITNX HCCIEIOBAHUM,
aHanmmza SIBJICHUM, BOCIIPUSTHUSA u MHTEPIIPETALUU €CTECTBEHHO-HAyYHOU

uH(pOopMaLnu;



* BOCIUTaHWE YOEKICHHOCTH B BO3MOXKHOCTH [O3HAHUS 3aKOHHOW MPHUPOABI H
WCIIOJIb30BAaHUS JOCTH)KEHUM E€CTECTBEHHBIX HAyK MJisi Pa3BUTUS LMBWIM3ALUU U TOBBIILICHUS
KayecTBa JKU3HH;

* MPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HAHUN B MPO(PECCHOHAIBHON ICSITENBHOCTH H
MOBCE/IHEBHON KHU3HU g oOecrieueHus: 0Oe30MacHOCTH KU3HEAEATEIbHOCTH; TPaMOTHOIO
HCIIOJIb30BaAHUS COBPEMEHHBIX TEXHOJIOTHIA; OXPaHbI 3/10pOBbBS, OKpYyKaroIeu
CpElIbL.

TpeGoBanust K MpEIMETHBIM pe3yJbTaTaM OCBOCHHUS 0a30BOTO Kypca €CTECTBO3HAHUS
JOJIKHBI OTPAXKATh:

1) chopMUPOBaHHOCTH MPEACTABICHHUN O IIEIIOCTHON COBPEMEHHON €CTeCTBEHHOHAYYHON KapTHHE
MHUpa, O HPHUPOJE KaK E€IUMHOW LEJOCTHOM cHucTeMe, O B3aMMOCBSI3M YEJIOBEKa, MPUPOIbl U
o0Im1ecTBa; 0 MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHoi;

2) BiajeHWe 3HAHUSAMH O HauOoliee BaXHBIX OTKPBITUSX M JIOCTIDKEHHUAX B 00JacTH
€CTECTBO3HAHMSI, MOBJHUABIINX HA 3BOJIOLMIO MPEICTABICHUN O MPUPOJIE, HA PA3BUTHE TEXHUKHU U
TEXHOJIOTHI;

3) chopMUPOBAHHOCTh YMEHHS MPUMEHSATh €CTECTBEHHOHAYYHBIC 3HAHHS JUIsI OOBSICHEHUS
OKpPYKAIOIIMUX SIBICHHUH, COXpaHEHHs 370POBbsl, oOecredeHusi 0e30MaCHOCTH JKU3HEEATEIbHOCTH,
OEpEeKHOTr0 OTHOIICHUS K MPUPOJIE, PAlMOHATBHOTO MPHUPOIONOIb30BAHMS, a TAKKE BBITTOJIHEHUS
POJIU TPAMOTHOTO MOTPEOUTEIS;

4) chopMUPOBAHHOCTH MPEJCTABICHUNA O HAYYHOM METOJE IO3HAHUS MPHUPOJLI U CPEACTBaxX
U3Y4YEeHUS MHUpPA, MaKpOMUpa U MHUKPOMHUDA; BIaQJCHHE MpPUEMaMU €CTECTBEHHOHAYYHBIX
Ha0JII0/IEHUH, ONIBITOB MCCIIEA0BAHNN U OLIEHKHU JOCTOBEPHOCTH MOIYYEHHBIX PE3YJIbTATOB;

5) BiajeHWe TOHSITHMHBIM aNmaparoM eCTECTBEHHBIX HayK, MO3BOJISIIOIIMM IIO3HABaThb MHUD,
y4acTBOBaTh B JUCKYCCHUAX II0 E€CTECTBEHHO-HAYYHBIM BOIIPOCAM, HCIIOIB30BaTh PA3TMYHBIC
UCTOYHUKNA WHGOpMAIMU JJs TOATOTOBKM COOCTBEHHBIX padOT, KPUTUYECKH OTHOCHTHCS K
coobOmenussiMm CMU, coneprkammm Hay9IHYIO HHPOPMAITHUIO;

6) chopMHpPOBAaHHOCTH YMEHUN TMOHUMATh 3HAUYUMOCTh ECTECTBEHHO-HAYYHOT'O 3HAHUS IS
KaXJIOTO YeJIOBeKa, HE3aBUCHMO OT €ro NpOoQecCHOHATBHON NEeATeNbHOCTH, pa3indarh (akThl U
OIICHKH, CpPaBHUBATh OIICHOYHBIC BBIBOJbI, BHUAETh UX CBA3b C KPUTEPUSMHU OLIEHOK H CBA3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM LICHHOCTEH.

1.4 Poab yuyeonoii mucuuniaunsi: OY/.13 EcrecTBo3HaHue B pelieHUH OO0UIMX LeJiei
3a7a4 cpeJHero o0uero 00pa3oBaHMs COCTOUT B 00ecreYeHNH:

n.3 ®1roc coo

(bopMHpOBaHUs POCCUHCKOM I'pakJaHCKON UIEHTUYHOCTH 00Y4arOIINXCS;

COXpaHEHHMsT W  pa3BUTHS  KYJIbTYpHOTO  Pa3HOOOpa3Wst ¥ SI3BIKOBOTO  HACIeAus
MHOT'OHaIlMOHaIbHOTO Hapoja Poccuiickoil Penepannu, peanu3anuy npaBa Ha U3y4YeHHE POJHOTO
SI3bIKa, OBJIAJICHUE JYXOBHBIMHU IIEHHOCTSIMHU H KYJIbTYpOi MHOTOHAIIMOHAIBLHOTO Hapoaa Poccun;

BOCIIUTaHUSI W COLUMAIM3ALUK OOY4YaIOUIMXCS, WX CaMOMJCHTHU(HKALHUIO MOCPEICTBOM
JMYHOCTHO ¥ OOIIECTBEHHO 3HAYMMOM EATETHHOCTH, COMMAIBHOTO U TPAXKIAHCKOTO CTAaHOBJICHHUS,

CO3/IaHUs YCJOBUH Ul Pa3BUTUS U caMopealu3aluu oOydaromuxcs, Uit (OopMHUpPOBaHUS
3JI0pPOBOT0, 0€30MMACHOTO U SKOJOTUUYECKH 11e7IeCO000pa3HOro 00pasa KM3HU 00yqIaronuXxCs;

n. 4 ®roc Coo:

(GopMHpOBaHHS TOTOBHOCTH OOYYalOMIMXCS K CaMOPa3BUTHIO W HEMPEPHIBHOMY
00pa30BaHMIo;

(dbopMHpOBaHUS aKTUBHON Y4eOHO-TIO3HABATEILHOM JESITETHbHOCTH 00yJaroIInXCs;

MOCTPOCHHUs 00pa30BaTENbHON JAEATENBHOCTH C YYETOM HWHAWBUIYAIbHBIX, BO3PACTHBIX,
MICUXOJIOTHYECKUX, PU3UOTOTUIECKUX OCOOCHHOCTEHN U 3/10pOBbs 00Y4aIOIIUXCS;

. 5 ®rocC Coo:

CTaHOBJICHUS] JIMYHOCTHBIX XapPaKTEPUCTHK BBITYCKHUKA: JIOOSIIEr0 CBOW Kpail M CBOIO
Ponuny, yBaxarommii cBOM HapoJ, ero KyJibTypy M JAYyXOBHBIE TPAJMIMHU; OCO3HAIOIIETO M
NPUHUMAOIIETO TPATUIMOHHBIE IEHHOCTH CEMbH, POCCHHCKOTO TPaKIAHCKOTO O0OIIecTBa,
MHOT'OHAIIMOHAJIFHOTO POCCHICKOr0 Hapo/ia, YeI0BEYECTBA, OCO3HAIOLIETO CBOIO CONMPUYACTHOCTD
cynpbe OrtedecTBa; KpPeaTUBHOTO M KPUTHUYECKH MBICTSIIETO, aKTUBHO U IIEJICHAIPABICHHO
MO3HAIOLIETO MHpP, OCO3HAIOIIETO LEHHOCTh OOpa3oBaHUS W HAyKH, TpyAa M TBOpPYECTBA IS



YesoBeKa M 00IIeCTBa; BIAJICIONIET0 OCHOBAMHU HAYYHBIX METOJIOB TIO3HAHUS OKPY)KAIOIIETO MHPA;
MOTHUBHUPOBAHHOTO HAa TBOPYCCTBO U MHHOBAIMOHHYIO ACATCIIBHOCTb, TOTOBOI'O K COTPYAHHUYCCTBY,
CITOCOOHOTO  OCYIICCTBJIATh  YUEOHO-HMCCIEAOBATEIIBCKYIO, TPOCKTHYI0O W  HMH(POPMAIMOHHO-
MO3HABATCIBbHYKO  JCATCIBHOCTL, OCO3HAIOIICTO CCGH JIMYHOCTBKO, COIHUAJIBHO aKTHBHBIfI,
YBKAIOIIMK 3aKOH U MPABOIOPSIOK, OCO3HAIOIIETO OTBETCTBEHHOCTh NEPEl CEMbE, OOIIECTBOM,
roCy/1apCTBOM, 4YEJIOBEYECTBOM; YBAKAIOIIET0 MHEHHUE JPYIUX JIIOAEH, YMEIOLIEro BECTH
KOHCTPYKTUBHBIA JHAJOr, JOCTHTaTh B3aMMOIIOHUMAHUS U YCICIIHO B3aWMOJICHCTBOBATH;,
OCO3HAHHO BBINOJHSIOMIETO W TMPOMATaHIUPYIOIIETO IpaBHja 3J0pOBOr0, OE30MacHOr0 |
9KOJIOTUYECKH IIeNIeco00pa3Horo o0pasza »KHM3HH; IOJITOTOBICHHOTO K OCO3HAHHOMY BBIOODY
npodeccud, TOHUMAIOIIEro 3HAa4YeHHE MPOPECCHOHATIBHON MEATENbHOCTH [UIS YeIOBeKa |
o0IIecTBa; MOTHBHPOBAHHOTO HA 00pa30BaHKME U caMO0OOpa30BaHUE B TCUCHUE BCECH CBOCH JKHU3HH.

OcBoenmne coxpepkanusi yueOHOM aucrumuuHbl  «EcTecTBo3HaHue» oOecreynBaeT

JOCTHKEHHUE CTYIEHTaMU CIICIYIOIINX Pe3y/IbTaTOB:
*TUYHOCHIHBIX:

- YCTOWYMBBIA HHTEpeC K MCTOPUM U AOCTHXKEHHMSM B OOJACTH €CTECTBEHHBIX HayK,
YyBCTBO I'OPJIOCTH 33 POCCUMCKNE ECTECTBEHHBIC HAYKU;

- TOTOBHOCTb K IPOJOJIKEHUIO 00pa30BaHMsl, OBBIILIEHUIO KBAIM(UKAMY B N30paHHON
po(hecCHOHATIBHOM ESTENIbHOCTH C UCIIOJIb30BAaHUEM 3HAHUI B 00JIaCTH €CTECTBEHHBIX HayK;

- 00BEKTMBHOE OCO3HAHUE 3HAYMMOCTH KOMIETEHIIMH B 001aCTH €CTECTBEHHBIX HAYK JJIs
YenoBeKka U o0IIecTBa, yMEHHE HCIOIb30BaTh TEXHOJIOTHYECKUE JOCTHKEHUS B 00JacTh (DU3HKH,
XUMHH, OMOJOTMH JUIsl MOBBILIEHUS COOCTBEHHOI'O HMHTENJIEKTYaJIbHOTO Pa3BUTHS B BbIOpaHHOMN
poeCCUOHAIBHON e TEIHHOCTH,

- yMEHHME IPOAHAIU3UPOBATH TEXHOI'CHHBIE IIOCIEICTBUSA [UIsl OKPYKAIOWIEH Cpensl,
OBITOBOW M IPOU3BOJICTBEHHOM 1€ATEILHOCTH YEJIOBEKA;

- TOTOBHOCTb CaMOCTOSATENBHO JA00bIBaTh HOBBIE JUIs c€0sl €CTECTBEHHO-HAYUHbIE 3HAHUS
C MCITOJIb30BAaHUEM JIJISl 3TOTO JJOCTYIHBIX HCTOYHUKOB HH(POPMALINH;

- YMEHME YIPaBJIATH CBOEH I03HABATEIBHOW IEATEIBHOCTBHIO, IPOBOAUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOTO MHTEIICKTYaJIbHOTO PA3BUTHS;

- yMCEHME BBICTpauBaTb KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHHUS B KOMaHJAE I10 PEIICHUIO
00mIMX 3a/1a4 B 00JIACTH €CTECTBO3HAHMS;

* IMYHOCTHBIX Pe3y/1bTATOB OCBOCHHUS NPOIPaMMbl BOCIIMTAHMSA
JIP 1 Oco3Haroiuii ce0s rpa)/J1aHUHOM U 3alllUTHUKOM BEJIMKOW CTPAHBI.

JIP 2 [lposBasitolinii aKTUBHYIO T'PAKIAHCKYIO MO3ULHUIO, TEMOHCTPUPYIOLIUN MPUBEPKEHHOCTD
IIPUHIUIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, S)KOHOMUYECKN aKTUBHBIA M Y4aCTBYIOIIHUN B
CTYJEHYECKOM M TEPPUTOPHUAIBHOM  CaMOYIIPAaBJIECHHWH, B TOM YHCIE HA  YCIOBHUAX
100pOBOJIBYECTBA, MPOJYKTUBHO B3aUMOJCHCTBYIOIIMH M YYacTBYIOIIMM B JAESITEIbHOCTH
0O0I1eCTBEHHBIX OpraHU3aIHi.

JIP 3 CoOmrofaromuii HOpMBI MPABOIIOPSIIKA, CIEIYIONIUN HaeanaM Tpa)xIaHCKOTO OOIecTBa,
oOecrieyeHHus 0€30MacHOCTH, MpaB M cBoOoa rpaxnaH Poccum. JlosnbHbI K ycTaHOBKaM H
MPOSIBIICHUSIM TpEACTaBUTENECH CYOKYJIbTYp, OTJIMYAIOIIMA HX OT TPYMI C JECTPYKTUBHBIM U
JICBUAHTHBIM IIOBEICHUEM. [IEeMOHCTPUPYIOIIUN HENPUATHE U MNPEAYNPEKAAIOMUNA COLUATBHO
OIIaCHOE IOBEJICHUE OKPYKAOIIUX.

JIP 4 IIposBnsiomuil 1 AEMOHCTPUPYIOIINN YBAKEHUE K JIIOJIM TPy, OCO3HAIOIIMM LEHHOCTh
coOctBeHHOro Tpyaa. Crpemsimumiicas K (OPMUPOBAHHIO B CETEBOW Cpelae JUYHOCTHO U
poeCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIEa.

JIP S JleMOHCTpHpYIOIIMI IPUBEPKEHHOCTD K POAHON KYJIbTYp€E, HICTOPUYECKON NTaMATH Ha OCHOBE
mo6Bu k Pomune, poaHOMy Hapoay, Majod pOJUHE, MPUHATHIO TPAJAULMOHHBIX IEHHOCTEH
MHOTOHAllMOHAJIBHOTO Hapoaa Poccun.

JIP 6 IlposBnstoninii yBak€HHE K JIOASM CTApIIErO IOKOJEHHS U TOTOBHOCTh K YYacTHIO B
COLIMAIBHON MOJAEPIKKE U BOJJIOHTEPCKUX JIBUKEHUAX.

JIP 7 Oco3Haromuil NpuOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; YBA)KAIOLIUI COOCTBEHHYIO U
YyXyI0 YHUKAJIBHOCTD B Pa3IMUHBIX CUTYaIUsIX, BO BceX (hOpMax M BUAAX JIEATEIbHOCTH.

JIP 8 IlposBisgromuii W JEMOHCTPUPYIOUIMI yBaK€HHE K IPEACTABUTEISM Pa3IMYHBIX
STHOKYJIbTYPHBIX, COLMAIbHBIX, KOH(PECCHOHAIbHBIX M HHBIX Tpymni. ConpuyacTHBIA K



COXPAaHEHHIO, TMPEYMHOXKXEHUID W TPAHCIALMM  KYJbTYPHBIX TPAaJAWLMA M  LEHHOCTEH
MHOTOHAIIMOHAJIIBHOT'O POCCUICKOr0 roCyAapCcTBa.
JIP 9 Cobmroaromumii ¥ mponaraHAupyOIIUi MpaBuia 3I0pOBOro B 0€30MacHOro o0pas3a KU3HH,
CIOPTa; Mpeaynpexaaromuil a1u00 MPeoJoJeBaOIUN  3aBUCUMOCTH OT aJjKorojisi, Talaka,
IICUXOAKTUBHBIX BEUIECTB, a3aPTHBIX UTp U T.J. COXpaHAONINI ICUXOJOTHYECKYIO0 YCTOMYUBOCTh B
CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIOLIUXCS CUTYaLUSX.
JIP 10 3a0oTsmumiics 0 3auTe OKPYKAIOIIEH Cpeabl, COOCTBEHHON M Uy»KOH 0€301acHOCTH, B TOM
qrciie UG poBOi.
JIP 11 [IlposBusmomuii yBaKEHHE K OSCTETHUYECKHMM IICHHOCTSIM, OO0JaJafoliii OCHOBaMH
ACTETUYECKOMN KYJIBTYPBI.
JIP 12 ITpuHumaromuii ceMelHble [IEHHOCTH, TOTOBBIA K CO3JIaHHI0 CEMbU M BOCIIUTAHUIO JICTEH;
JEMOHCTPUPYIOIIUNA HENPUATUE HACWIHS B CEMbE, yX0Ja OT POAMTEILCKON OTBETCTBEHHOCTH,
0TKa3a OT OTHOIIEHUN CO CBOMMHU JIETbMU U MX ()MHAHCOBOT'O COJIEPKaHUSI.

JInuHOCTHBIE pe3yJIbTaThl peajJiM3alui NPOrpaMMbl BOCIIUTAHUS,

onpeaeJieHHbIe 0TPACJIeBbIMHM TPEOOBAHUAMM K JA€J0BbIM Ka4eCTBaM JMYHOCTH.

JIP 13 JleMOHCTpHUPYIOUIMII TOTOBHOCTb M CHOCOOHOCTH BECTH IHAJIOT C APYTUMH JIOJbMH,
JIOCTUTAaTh B HEM B3aMMOIIOHUMAaHUs, HAXOIUTh OOIIUE LEIH U COTPYIHUYATD AJIS UX JTIOCTHXKEHUS
B IPO)eCCUOHATBHOM 1 TEbHOCTH
JIP 14 IlposBasionuii co3HaTeIbHOE OTHOIIEHHUE K HEMpPEephIBHOMY 00pa30BaHUIO KAaK YCIOBHUIO
YCIENTHOW MPo(eCcCHOHATBHOMN 1 00IIECTBEHHOM A TEILHOCTH
JIP 15 IlposBisoomuii rpakJIaHCKOE OTHOIICHHE K MPOGECCHOHAIBHOM IEATEILHOCTH KaK K
BO3MOXKHOCTH ~ JIMYHOTO  y4yacTHUSi B  pELIEHUH  OOILIECTBEHHBIX,  TI'OCYJapCTBEHHBIX,
00IIeHaIMOHATIBHBIX TTPOOIEM
JIP 16 Ilpunumaromuii OCHOBBI IKOJOTHYECKON KYJIbTYpPbI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJOTMYECKOI'O0 MBILUIEHUS, MPUMEHSIOMIMI OMNbIT 3KOJOTMYECKH OPUEHTUPOBAHHOU
pedIEKCUBHO-OLIEHOYHOW W TNPAKTUYECKOM JEeATENbHOCTH B JKU3HEHHBIX CHUTyalusiX H
poecCHOHANBEHOM NesTeNIbHOCTH
JIP 17 Bemonustomuii npodeccHOHANbHBIE HAaBBIKM B cepe  EIONmpou3BOJCTBA U
JIOKyMEHTO000poTa.
JIP 18 Pemaromuii npoeccuoHaabHble 3a/1a4l IOCPEICTBOM IPUMEHEHUS HOPMATHBHO-IIPABOBBIX
JIOKYMEHTOB.
JIP 19 [IpuoOperaronuii HaBbIKM OLIEHKM MH(OpManuu B HU(POBOH cpene, ee T0CTOBEPHOCTb,
CHOCOOHOCTH CTPOMUTH JOTMYECKHE YMO3aKIIOUEHUSI Ha OCHOBAHUU IMOCTYMAOLIEH HHpOpMaUU U
JTAaHHBIX.
JIP 20 IlposBisromuil IEHHOCTHOE OTHOLIEHHE K KYyJIbTYpe U HMCKYCCTBY, K KYyJbType peud M
KYJIbTYp€ MOBECHHUSI, K KPacoTe U TAPMOHHH.
JIP 21 IlposiBasioniuii 1IEHHOCTHOE K CBOEMY 3J0POBBIO M 3/10pOBBIO OKpyxkarommx, 30K u
370pOBOM OKPYXAIOIIEH CPee U T. 1.

JIn4HOCTHBIE pe3yabTaThl PeaJIM3alMi NPOrpaMMbl BOCIIUTAHUS,

onpenaeneHnbie cyobexkToM Poccuiickoii @enepaunu (KpacHogapcekuii kpaid)

JIP 22 [lpusHaromuii 1LEHHOCTh HENpPEpPBIBHOTO 00pa30BaHUsS, OPUEHTHUPYIOUIMHCS B
U3MEHAIOIIEMCSl pbIHKE Tpyna, u30eraromuii 0e3paboTHlbl, YHPaBISIOLUNA COOCTBEHHBIM
npoeCCHOHATIBHBIM Pa3BUTHEM, Pe(IIEKCUBHO OLIEHUBAIOIIMN COOCTBEHHBIM >KU3HEHHBIN OIIBIT,
KPUTEPUHN YCTIEUTHOCTH.
JIP 23 DKOHOMHYECKH aKTUBHBIMN, IPEANPUUMYMBBINA, TOTOBBIN K CAMO3aHITOCTH.

JInyHOCTHBIE pe3yJIbTAaThl PeajJiM3alui NPOrpaMMbl BOCIIUTAHUS,

onpeaeeHHbIE KJIIYeBbIMH Pa00oTOaATEISIMH.

JIP 24 JleMOHCTpUPYIOIHUA TOTOBHOCTh MU CIIOCOOHOCTh BECTH ITHAIOT C JIPYTUMH JIIOJIbMH,
JIOCTUTaTh B HEM B3aMMOIIOHUMAaHMsI, HAXOAUTh OOIIUE e U COTPYIHUYATH JJIS UX JOCTHKCHHUS
B IIPO(heCcCUOHATIBHOM IS TEIbHOCTH.
JIP 25 IlposBistomuii co3HaTeIbHOE OTHOIIEHHE K HENPEPHIBHOMY O00pa30BaHUIO KaK YCIOBHUIO
yCIENHOM nMpodeccuoHalIbHON U 001IeCTBEHHOM e TEIbHOCTH.
JIP 26 IlposBisitonnii rpakJaHCKOE OTHOIIEHHE K NpOQPEeCcCCHOHATBHON IEsITeIbHOCTH Kak K
BO3MOXKHOCTH  JIMYHOTO  y4yacTHUSi B  pEIIEHMH  OOIIECTBEHHBIX,  T'OCYJapCTBEHHBIX,
00IIeHAIIMOHATBHBIX MTPOOJIEM.



JInyHOCTHBIE pe3yJIbTaThl peaju3aluy MPOrpaMMbl BOCIIUTAHUS,

onpeaeleHHbIe Cy0beKTaMH 00pa30BaTeJIbHOIO NpoLecca.
JIP 27 IlpoektHO MBICHSIIMNMA, 3PGEKTHBHO B3aMMOJCHCTBYIOMUA C UWIEHAMHU KOMaHABI H
COTPYAHMYAIOIIUMI ¢  APYrHMH  JIIOJBMH,  JI€MOHCTPUPYIOIIUMH  MpodecCHOHANbHYIO
KU3HECTOUKOCTD.
JIP 28 IlpensTcTByromMii AEWCTBUSAM, HAIpaBIEHHBIM Ha YIIEMJIEHHWE NPaB WIH YHI)KEHUE
JIOCTOMHCTBA (B OTHOIICHUH CEOsI TN JPYTHX JIFOJIEH ).
JIP 29 IIposBisiomuil 5MIAaTHIO K JIMLIAM pa3HbIX KaTeropui, BBIPAKAIOIUN aKTUBHYIO
TPaXAAHCKYIO MO3ULUIO, YYaCTBYIOUIMM B CTYIEHYECKOM CAaMOYIPAaBICHUH, B JAEATEIbHOCTU
OOLIECTBEHHBIX OpraHu3aluid, a TaKKe HEKOMMEpPUYECKHUX OpraHU3allUi, 3aWHTEPECOBAHHBIX B
Pa3sBUTHU I'PAXKJAHCKOI'O OOIECTBA U OKa3bIBAIOLINX MOAEPKKY HYKIAIOIIUMCS.
JIP 30 Ilpunumaromuii ¥  TpPaHCIUPYIOLIMH  KyJIbTYpPy BHELIHEro BMJA, HMUJKA
JEJIOIPOU3BOIUTEIS.

. MemanpeomMemHuuix:

- OBJIAJICHUE YMEHUSMHU M HaBBIKAMU DPA3JIMYHBIX BHUJOB II03HABATEIBLHOU JEATEIBHOCTH
JUISL U3Y4YEHUS PA3HBIX CTOPOH OKPYXKAIOILIEr0 €CTECTBEHHOIO MUPA;

- IPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMs (HAOIIOAEHUS, HAYYHOTO SKCIIEPUMEHTA)
JUISL U3y4YEHUs PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpA, ¢ KOTOPBIMH BO3HHUKAET
HE00XO0/IMMOCTh CTAJIKUBAThCs B IpodeccuoHanbHol chepe;

- yYMEHHE OIpeNeNATh LEeNA W 3aJa4d JeATeIbHOCTH, BBIOMpATh CpPEACTBA JUIA HX
JIOCTHKEHMS HA ITPAKTHUKE;

- YMEHHE HUCIOJIb30BaTh PA3JIMYHBIE MCTOYHUKH U ITOJIYYEHUS €CTECTBEHHOHAYYHOH
UH(OPMAaLIUU U OLICHUBATh €€ JI0CTOBEPHOCTD JJIS IOCTUKEHHUS IOCTaBIEHHBIX LeJel U 3aa4;

. npeomemmuvix:

- c(OpPMHPOBAHHOCTb MPEJCTABICHUN O LIEJIOCTHONH COBPEMEHHOW €CTeCTBEHHOHAYYHOMH
KApTUHE MHUpPA, IPUPOAEC KAK €IUHOM LEIOCTHOW CHCTEME, B3aUMOCBS3H YEJIOBEKA, NMPUPOIBI U
o01iecTBa, IPOCTPAHCTBEHHO-BPEMEHHBIX MaciITabax BeeneHHOM;

- BIQJCHHME 3HAHUSAMU O HauboJiee BAXKHBIX OTKPBITUAX M JOCTHXKEHUAX B 00JacTu
€CTECTBO3HAHMUS, NOBJIMABIINX HA 3BOJIIOLUIO IIPEICTABICHUNA O NIPUPOJE, HA PA3BUTHE TEXHUKU U
TEXHOJIOTHI;

- c(pOpPMHPOBAHHOCTH YMEHHMS IPHUMEHATh €CTECTBEHHO-HAY4Hble€ 3HaHUS  JUIs
OOBSICHEHUS! OKPYXKAIOLIUX SBJICHUH, COXpAaHEHHUS 370pOBbs, oOecredeHus Oe30IacHOCTH
AKHU3HENIEATEIILHOCTH, OEpPEeXHOr0 OTHOIIEHUS K MPUPOJIE, PALMOHATIBHOTO IPUPOAONOIb30BAHNUS, A
TaK)Ke€ BBIMOJIHEHUS POJIM TPAMOTHOTO MOTPEOUTENIS;

- c(OpPMHPOBAHHOCTh NPEACTABICHUH O HAYYHOM METOJIe TO3HAaHUS MPUPOABI HU
CpencTBax U3y4EeHHsI MUPA, MAKPOMHMPA U MUKPOMUPA; BIAICHUE IPUEMAMH €CTECTBEHHO-HAYUYHBIX
HaOJr01eHU , OMBITOB, UCCIIEJOBAHUI U OLIEHKU JOCTOBEPHOCTHU MOJIYYEHHBIX Pe3yJabTaToB;

- BJIQJICHHE NOHATHUHHBIM aIlllapaTOM €CTECTBEHHBIX HAyK, MO3BOJIIIOLIMM I103HABaTh
MHp, y4acTBOBATh B JUCKYCCHAX IO €CTECTBEHHO-HAY4YHBIM BOIIPOCAM, MCIIOJIB30BaTh Pa3IMYHBIC
UCTOYHUKNA HWHGPOpMAlMU JJs TOATOTOBKM COOCTBEHHBIX pabOT, KPUTUYECKH OTHOCHTHCS K
coobuienusmM CMU, coneprkamum HaydHy0 HH(OpMAIHIO;

- c¢(opMHpPOBAaHHOCTh YMEHHUI NOHUMAaTh 3HAUMMOCTh €CTECTBEHHOHAYYHOI'O 3HAHUS IS
KaX/I0OT0 4esloBeKa, HE3aBUCHMO OT €ro NpoQecCHOHAIbHOM NeATeNbHOCTH, pa3indarh (akThl U
OLICHKH, CPaBHUBATH OLCHOYHBIC BBIBOJBI, BUACTh MX CBA3b C KPUTEPHUSIMHU OLIEHOK U CBS3b C
KPUTEPUSMH C OIPEIEICHHON CUCTEMOU LIEHHOCTEH.

KonuyectBo 4acoB Ha ocBoeHHe paldodeil NMporpaMMbl y4eOHOH JMCHMIIJIMHBI
OV]. 11 EcrecTBo3HaHueE:
MaKcHUMaJbHas yueOHast Harpy3ka oOyuatomierocs — 270 yacos,
BKJTFOYas: o0s3aTebHAs ayIMTOpHAs yuyeOHast Harpy3ka oOydarorierocs — 180 gacos;
camocTosiTeNnpHas padboTa oOyuatorierocst — 90 yacos

2. CTPYKTYPA U COAEPXKAHHME OBIIEOBPA3OBATEJIBHON YYEBHON
JUCHUIIJIMHBI OY . 13 ECTECTBO3HAHHUE



[Ipn peaymsanuu  coiepkaHus — oOIIeoOpa3oBaTeNbHON  Y4eOHOW  TUCHUTUIAHBI
«EctectBo3znanue» B mpeaenax ocsoenuss OITOIT CITO na 6a3e ocCHOBHOTO 00111ero 00pa30BaHUsl C
noydeHueM cpeaHero oomero oOpaszoBanus (ITIIKPC) wmakcumanbhHas yuyeOHasi Harpyska
00y4JarOIINXCS COCTABIISIET:

mo mpodeccusm  CIIO  texHuueckoro mpoduiss aiasg  npodeccuid  CpeaHero
npo¢ecCuOHaIBHOTO o0pa3oBaHUs COLIMAJILHO-3KOHOMHYECKOI O npopuIIs: 46.01.03
Jlenonpou3BouTeNb.

O0bem padoueit nporpammbl yueoHoi qucuuiuiaabl OY/1.13 EcrecTBo3HaHue

Bun yueOHo# padoThI Oovem uacos

MakcumanbHas yueOHass Harpys3ka (Bcero) 270
O0si3aTe/IbHASI Ay TUTOPHAN YU4eOHAsh HArpy3Ka (Bcero) 180
B TOM YHCIIE:

MPaKTUYECKHUE 3aHATUS 24

KOHTPOJIbHBIE pabOTHI 4
CamocrosiTesbHas padora o0yuyawuerocs (Bcero) 90
[TpomexyTouHas aTTectanus B popme: AndpepeHInpoBaHHOTO

3ayéra

CtpyKTypa mporpaMMbl JIOTUYHA, COOTBETCTBYET PEKOMEHJALMAM 1O pa3paboTke padodymx
nporpamm  CIIO. B cBsi3u ¢ yKpynHEHUEM JuAaKTUYECKMX eauHul mnporpamma OVY/[.13
EctecTBO3HAaHME HE COXpaHSET CTPYKTYpY MPUMEPHOM NpOrpaMmbl y4eOHOM JTUCHUTIIIMHBI
«EcrecTBO3HAHUEY.



2.1 TemaTuyeckuii mjian o01eodOpa3oBaTeJbHON YUeOHOH TUCIHHIIMHBI

OVY /.13 EcrecTBO3HAHUE

Ne HaumeHoBaHue pa3aesioB U TeM Kosun4vecTBO 4acoB CPC
ayJUTOPHOH HATPY3KH
Bcero [[IpakTnueckue
3aHATHS
Paszpnen 1 BHUOJIOT'USA 49 11 25
buosorus - COBOKYIIHOCTb HayK O KUBOU 14 2
Tema 1.1 npupoje. MeTo1bl HayYHOTO IO3HAHUS B 6
ouosorun. Kierka
Tema 1.2 Opranusm 13 2 6
Tema 1.3 Bun. 12 3 8
Tema 1.4 ODKOCUCTEMBI. 10 4 5
Pasznen 2 Xnumus 49 25
OO011asi 1 HeOPraHMYecKass XUMHUSI 30 9
OcHOBHBIE IOHSTHS U 3aKOHBI XUMUHU.
Ilepnoguueckuii 3akoH u Ilepuoanueckas
16 4
Tema 2.1 CHCTEMA XUMHUYECKUX 311eMeHTOB /JI. W. 10
MenneneeBa. Ctpoenue Bemiecta. Boaa.
PacTtBOpBI
Xumnueckue peakuuu. Heopranmyecknx
. . 14 )
Tema 2.2 COeIMHEHUU U UX cBoiicTBa. MeTallibl U 10
HEMETaJUIbI
Opranunyeckas XuMus 19
OCHOBHBIE TIOHITHSI OPTAaHUYECKON XUMHUH U
TEOpPHsI CTPOEHUSI OPTaHUYECKUX COCAMHEHUH.
VYreBonopoibl U UX MIPUPOIHBIE UCTOYHUKH. 19 4
Tema 2.3 Kucnopoacoaepxariye opraHuaeckue 5
coeIuHEeHUs. A30TCoAepKale
opranuyeckue coeauHenus. [lonumepsr.
XuMUS U )KU3HDb
Pa3nea 3. OU3UKA 82 4 40
Tema 3.1 Beenenune. Mexanuka 19 6
Tema 3.2 OCHOBBI MOJIEKYJISIPHOUN (PU3UKH. 20 8
TepMoguHaMuKu
Tema 3.3 OCHOBBI JIEKTPOTMHAMUKH 20 8
Tema 3.4 Konebanus 1 BomHBI. DJ€MEHTHI KBaHTOBOU 14 10
(bU3HKH..
Tema 3.5 Bcenennas u e€ sBoIonus 8 8
JuddepeHurpoBaHHbIN 3a4eT 1
Hroro 180 24

90




2.2. Conep:xxkanme yueOHoi aucuuminusl OY /1. 13 EctecTBo3HaHMe

HaumeHnoBanue Copaepxxanue yueOHOIro MaTepuaJa, 1abopaTopHble padoThl U NPAKTHYECKHE 3aHATHS, O0bem | Yposenb
pa3feioB M TeM CaMOCTOSITeIbHAsA PadoTa 00y4al0IMXCs 4YacoB | OCBOCHHH
1 2 3 4
Pazpnen |. OK 1-7 BbHNOJIOI'Us 49
JIP 1-30
Buosnorusi - COBOKYNMHOCTH HAyK O KUBOW mnpupoae. Meroabl Hay4yHOro NO3HAHHUA B 14 2
TEMA 1.1 ouosnorum JKupas mpupoja Kak OOBEKT M3ydeHHUs Ouonorud. MeTonbl HCCIeAOBaHUS >KUBON
BHUOJIOI'UA - npupozsl B Ouonorun. OnpeeneHne Ku3HH (C MPUBICYCHUEM MaTepraa u3 pa3iaeiaoB GU3NKA U
COBOKYIIHOCTbD XUMHH). YPOBHU OPraHU3AINH KU3HU.
HAYK O )KUBOM JeMoHCTpanyu: YpOBHHA OpraHu3aluy KU3HA. MeTo1bl IO3HAHUS )KUBOW IIPUPOJIBL.
MNPUPOAE. METO/IbI | Kuerka: Vcrtopus uzydenust knetku. OCHOBHBIE MOJIOKEHHUSI KJIETOYHOM Teopuu. Knerka —
HAYYHOI'O CTPYKTYpHO-(QYHKIIMOHATBbHAS (3JIeMEHTapHas1) equHuna xu3Hu. Ctpoenue kietku. [I[pokapruoTsl
ITIO3HAHUA B U DJYKapuoTbl — HU3LIME W BBICIIME KIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpHBIE
BUOJIOI'NU. KOMITOHEHTHI KJIETKU dyKapuoT. Kilerounoe sapo. @yHKIH sapa: XpaHEHHUE, BOCIIPOU3BEICHHAE U
KUIETKA. nepefaya HAcJeICTBEHHONM MWH(QOpPMALUM, peryisiuus XUMHYECKOH aKTUBHOCTH KJIETKH.
Crpykrypa ¥ (QyHKIUHM XpOMOCOM. AYTOCOMBI U TIOJIOBbIE XpPOMOCOMBI. buonoruueckoe
3HAUYEHUE XMMUYECKUX MIeMeHTOB. HeopraHudeckue BellecTBa B COCTaBe KJIETKU. Ponb BOJbI
KaK pacTBOPUTEISI U OCHOBHOTO KOMIIOHEHTa BHYTPEHHEN
cpeabl OpraHM3MOB. YTJIEBOABI M JMNUIBI B KieTke. CTpykTypa U OHONOrnyeckue (QpyHKIUU
6enkoB. CTpoeHne HYKJIEOTHIOB U CTpYKTypa nonuHykieotuaHbix neneit JIHK u PHK, AT®.
Bupycsl u 6akrepuodaru. HeknerouHoe cTpoeHue, KM3HEHHBIH IIMKJI U €r0 3aBUCHUMOCTb OT
KJIETOYHBIX (OpM Ku3HU. Bupycbl — B030ynuTenu MHPEKIMOHHBIX 3a00JI€BaHMI; MOHATHE 00
OHKOBHUpYcax. Bupyc ummyHnoneduuura yenoseka (B1Y). [Ipodunaxtuka BUY-unpexunn.
JMemoncTpanuun: Ctpoenue mosekynbsl 6enka. Ctpoenne moinekyinsl JJHK. Crpoenue ximerkw.
CrpoeHue KIeTOK MpokapuoT U 3ykapuotT. CTpoeHue Bupyca. HabmoieHre KIETOK pacTeHU U
KUBOTHBIX I0JI MHUKPOCKOIIOM Ha TOTOBBIX MakpoIlpernapaTax U ux omnucaHue. CpaBHEHUE
CTPOEHMS! KJIETOK PACTEHUI U )KHUBOTHBIX.
IpakTuyeckue 3ausitus. [lpakTuyeckoe 3anarTue Ne 1.HaOmroneHue KIETOK pacTEHUM H 2
YKUBOTHBIX 110J] MUKPOCKOIIOM Ha FOTOBBIX MHUKPOIIpENaparax u UX ONUCAHHUE.
IIpakTuyeckoe 3ansiTue Ne 2. CpaBHEHHE CTPOEHUSI KJIETOK PACTEHUN U )KMBOTHBIX.
CamocrosiTebHast padora: [loaroToBka npe3eHTanuy ¢ KOMMEHTapHeM Ha TeMy «Bupyc uMmyHoehuIMTa YenoBeKa 6

(BNY). IIpodunaxtuka BUY-undexuun», [loaroroBka u Hanucanue pedeparta Ha TeMy: «bHoJIOrHuecKoe 3Ha4eHne

XUMHUYCCKUX JICMCHTOB))




TEMA 1.2
OPI'AHUM3M.

Opranusm — eauHoe 1e0e. MHOrooOpa3ue OpraHu3MoB.
OOMeH BEHIECTBOM W DJHEPrHEH C OKpYXKaIomel cpeaod Kak HeoOXOIuMOe YCIOBHE
CYIIECTBOBAHMUS )KUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCIPOM3BEICHUI0 — OJHA W3 OCHOBHBIX OCOOCHHOCTEH >KHMBBIX
OpraHU3MOB.
Jenenue KJIETKU — OCHOBA pPOCTa, Pa3BUTUA U DPa3MHOXKEHUs opraHu3MoB. becmomoe

pazMHosxeHue. [1oaoBoi mporece 1 moyioBoe pa3MHOXKEHHUE.

Omto10TBOpEHNE, €ro OUOIOTHYECKOe 3HAUCHHE.

[TonsitTue 00 UHOUBUAYANTbHOM (OHTOT€HE3), HSMOpPHOHAIBLHOM (SMOpUOTEHE3) W
OCTAMOPHUOHAIIBHOM pa3BUTUM. VHIMBHIyadbHOE pa3BUTHE 4YEJIOBEKA U €ro BO3MOXKHbBIE
HapymieHus. OOmiue MpencTaBieHHs] O HACIEICTBEHHOCTH W H3MEHYMBOCTU. | 'eHeTmyeckas
TEPMHHOJIOTHS U CHMBOJIMKA. 3AKOHOMEPHOCTH HACJIEJOBaHMSL.

HacnenoBanue npusHakoB y uenoBeka. [lomoBeie Xxpomocombl. CLEMIEHHOE C TOJOM
HacJIeJJOBaHUE.

HacnenctBeHnsie Ooyie3HM 4YelnoBeKa, MX NpUYUHBL M mHpodunaktuka. CoBpeMeHHBIE
IIPEJICTABICHUSI O T€HE U T€HOME.

['eneTHuecKre 3aKOHOMEPHOCTH W3MeHUYnBOCTH. Kitaccudukanus GopMm H3MEHUNBOCTH.

BnusiHue MyTareHOB Ha OpraHU3M YeJIOBeKa.

[Tpenmer, 3a1aun U METOABI CENEKUNU. | eHETUUECKHE 3aKOHOMEPHOCTH CENEKIUU. Y YEHHE
H. U. BaBuiioBa o 1ieHTpax MHOT000pa3us U MPOUCXOXKICHUSI KYJTbTYPHBIX PaCTEHUM.

bruorexHonorus, ee 10CTUKEHNUs, IEPCIIEKTUBBI Pa3BUTHSL.

Jemoncrpanunu: OOMEH BellecTB U INpEeBpallleHWe SHEpPruu B KieTke. JledeHue KIeTKu
(MuTO3, Mei03). CriocoObl Gecrionoro pazMHoxkeHust. OIUI0I0TBOPEHNE Y PACTEHUH U )KUBOTHBIX.
NuauBuayanbHOe pa3BuTHE opranu3Ma. HacneacTBeHHble 001€3HU UeloBeKa.

BnusHue ankoronmsMa, HAapKOMaHUM, KypeHHMs Ha HACJIEICTBEHHOCTb. Myranuu.
MonudukanronHas ”3MEHYUBOCTb.

[lenTpbl MHOTO0Opa3us U MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHuid. ickyccTBeHHBIN 0TOOP.
HccnenoBanust B 00:1acTH OMOTEXHOJIOTHH.
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IIpaktuyeckne 3ansatusa. IIpakTnyeckoe 3ansitue Ne 3. PemieHue 5>JI€MEHTApHBIX 2
TeHETHYECKHUX 3aJ1a4.
IIpakTuyeckoe 3anaTne Ne 4. AHaNW3 U OIEHKA 3TUYECKHX ACIIEKTOB PA3BUTHUSI HEKOTOPBIX
HCCIIENOBAHUI B OMOTEXHOIOT MU

CamocTosiTebHas padoTa: Pabora ¢ JOMOIHUTEIBHBIMUA HCTOYHUKAMU JIMTEPATYPHI U MOATOTOBKA YCTHOTO COOOIIEHUS Ha 6

TeMbl: «bHMOTEXHOJIOTUH, €€ NOCTHKCHMS U IEPCIEKTUBBI Pa3sBUTHA», «OCHOBHBIE NOCTHIKECHUS COBPEMEHHOW CEIEKLINU
KYJIBTYPHBIX PACTEHUHN, JOMAIIHUX KUBOTHBIX U MUKPOOPraHU3MOB)




TEMA 1.3 BUJ]

OBOJIIOIIMOHHAST TEOPUS W €€ PoJib B (hOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUpA.

Bun, ero kpurepuu.

[Tonynsauus Kak CTpyKTypHasi €IMHUIIA BUAA U SBOJIOLIUH.

CuHreTnueckass TeOpus HBOMIOUUU. JIBHKyHIME CHIIBI 3BOJIIOIIMM B COOTBETCTBUM C
cuHTeTH4YecKoM Teopueit sBomonuu (CTI).

['eHeTnyeckne 3aKOHOMEPHOCTH 3BOJIOLMOHHOIO Mmpouecca. Pe3yinbTarbl  3BONIOLHUU.
Coxpanenne MHOrooOpa3usi BUJIOB KaK OCHOBA YCTOWMYMBOTO pa3BUTHS OMOCheEpHI.

[TpuuuHbl BBIMUpaHus BUI0B. bruonorudeckuii mporpecc u OUOIOrHuecKuil perpecc.

['unoTe3sl MPOUCXOXKACHUS KU3HHU. Y CIOKHEHHUE KUBBIX OPraHU3MOB Ha 3emJjie B MpOIEcce
3BOJIIOUMU. AHTPOIIOI€HE3 M €ro 3aKOHOMEPHOCTH. Jloka3aTenbCTBa pOJACTBA YEJIOBEKA C
MJIEKOITUTAIOIIMMH KUBOTHBIMHU.

DKoJoruveckre (PakTopbl aHTPOIOTEHE3a: YCIOKHEHHE IMOMYJISIIMOHHON CTPYKTYphl BHA,
W3TOTOBJICHUE OPYIUN TPyHa, MEPexXoj] OT PACTUTEIBHOTO K CMEIIAaHHOMY THUIly MUTaHUS,
HCII0JIb30BaHUE OTHSL.

[TosiBnEeHME MBICIUTENBHON JESITEIBHOCTA M WICHOpA3AenbHOM peud. [IponcxoxaeHne
YEJI0BEUECKHUX pac.

Iemoncmpayuu: Kputepun Bupa. Ilonmymsiuusa — CTpyKTypHas €AWHUIIA BHUIA, €IUHUIA
ABOJIIONMHU. J[BIDKYIIHME CHIIBI DBOTIONMU. BO3HWKHOBEHHE M MHOT000pa3ue MpUcrocoOIeHni
y opraHu3MoB. Penkwe wu wucyesaoomme BHABL JIBIKYIIME CHJIBI aHTPOIOTEHE3a.
[IpoucxoxaeHne yenoBeKka 1 YeI0OBEUEeCKUX pac.
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IIpakTnueckue 3ansaTus: [lpakTuyeckoe 3ansitue Ne 5. Onucanue ocobeit Buia 1o 3
MOP(hOJIOTHYECKOMY KPUTEPHIO.
IIpakTnyeckoe 3ansaTHe Ne 6. AHaIU3 U OLIEHKA Pa3JIUYHbBIX THIIOTE3 MPOUCXOKICHUS
KHU3HU.
IIpakTHyeckoe 3aHATHEe Ne 7. AHANIW3 M OLIEHKA PA3JIMYHBIX TUIIOTE3 TPOUCXOXKIACHUS
4eJloBeKa
CamocrosiTesbHast padora: PaboTa ¢ OMOJHUTENBHBIMU HCTOYHUKAMU JIUTEPATYPhl U MOJATOTOBKA YCTHOTO COOOILEHUS Ha 8
TemMy: «Jloka3aTenpcTBa pOACTBA YEIOBEKA C MIIEKOIIUTAIOIMMU )KUBOTHBIMI Y. [[0TOTOBUTH NIPE3EHTALINIO HE TEMY:
«Yenoseueckue pace» [lonroroBka yctHoro coobmieHust Ha TeMy «bronorundeckuii mporpecc 1 OMOJIOTHYECKUMA perpecc.
TEMA 1.4 JkoJioru —Hayka. I[Ipeamer M 3a4a4yM 3KOJIOTHM: y4eHHe 00 IKOJOIrHYeCcKHX (paKTopax, 10
IKOCHUCTEMBbI YueHHe 0 co001IecTBax OpraHu3mMoB, yueHue o 0uocgepe.

JkoJiorudyeckue GakTopbl, 0COOEHHOCTH UX BO3AeHCcTBHUS. DKOJIOTHYECKast XapaKTEPUCTUKA
Buza. [lonsTre 00 sxonoruueckux cucremax. Llenm nuranus, Tpouveckre ypoBHH.

Buoreoneno3 kak 3kocucrema. buoreHo3 W OHMOTON Kak KOMIOHEHTHI OHOTEOIEHO3a.
buocdepa — rmobanbhas sxocuctema. Yuenne B.U.Bepnanckoro o 6uocdepe. Ponb KuBbIX
opranu3MoB B Ouoctepe. buomacca. buonornueckuii KpyroBopot (Ha mpuMepe KpyroBopora

yraeposa).




OcHoBHbIE HampaBJieHUsli BO3JeHCTBUS 4ejoBeka Ha Ouocdepy. Tpanchopmarus
€CTECTBEHHBIX PKOJIOTMYECKUX cucteM. OCOOEHHOCTH arpo3KOCUCTEM (arpoleHO30B).
JleMoHcTpanum: DKojoruueckue (akTopbl M UX BIUSHUE HA OpraHu3Mbl. MeXBUIOBbIE
OTHOILICHUSA: MMapasuTU3M, XUIMHUYICCTBO, KOHKYPCHI M, CI/IM6I/IO3. prCHOCTb PaCTUTCIILHOT'O
coobmectBa. KpyroBopot yriepona B 6uocdepe. 3anoBeJHUKU U 3aka3HUKU Poccuu.
Ikckypcuu: Muoroobpasue BuoB. Ce30HHBIC H3MEHEHHSI B IPUPO/IE (OKPECTHOCTH
npodeccuoHanbHON 00pa3oBaTeNbHOM Oopranu3anum). EcrecTBeHHbIE U HCKYCCTBEHHbIE
HKOCHCTEMBI (OKPECTHOCTH NMpodeccHoHaTbHONH 00pa30BaTEIbHON OpraHU3allun).

KonTtpoJuabHas pa6ora Ne 1o pa3zneny buosaorus.

IIpakTnyeckue 3ansaTus. [lpakruyeckoe 3ansitue Ne 8. CocraBiieHHe cXeM Nepeaayn 4

BELIECTB M HEPTUuu (Leneil nuTanus).

IIpakTnueckoe 3ansaTue Ne 9. CpaBHUTEIbHAS XapaKTEPUCTUKA IPUPOJAHBIX SKOCUCTEM U

arpodKOCUCTEM CBOEU MECTHOCTH.

IpakTunyeckoe 3ansiTue Ne 10. Pemenne skogoruyeckux 3aaad.

IIpakTuyeckoe 3ansaTue Ne 11. AHamM3 U OllEHKA MOCEICTBUI COOCTBEHHOMN

NeATEIbHOCTH B OKpY’Karoulel cpesie, riodanbHbIX 3KOJIOITMYECKUX MPoOIeM U MyTel ux

penieHus.
CamocrosiTesbHasi padora: Pabota ¢ 10NOJHUTENBHBIMU UCTOYHUKAMU JIUTEPATYPhl U MOJATOTOBKA YCTHBIX COOOLIEHUI Ha 5
Ttembl: «Yuenue B.M. Bepnanckoro o 6uochepe» u «Bo3zaeiicTBue npou3BOJACTBEHHONW JESATEIbHOCTH B 00JacTH CBOEH
Oynymiei nmpodeccruy Ha OKPY>KAIOIIYIO CPEY».
Pa3zpen Il. OK 1-7 XUMUs 49

JIP 1-30

OBIIAA N HEOPTAHUYECKAA XUMUSA 30
TEMA 2.1 OCHOBHBIE | Xumuueckas KapTuHa MUpa KaK COCTaBHasl 4acThb €CTECTBEHHO-HAYYHON KapTHUHBI Mupa. Poib 16
MOHSTUA U 3BAKOHBI | xuMuu B KH3HU COBpeMEHHOro obOmectBa. Hopelime AOCTHMXKEHHS XUMHUYECKOH HayKu B
XUMHMN. IUTaHE PA3BUTHUS TEXHOJIOTUI: XUMUYECKas TEXHOJIOTUA—ONOTEXHOIOTHsi— HAHOTEXHOJIOT UL
MNEPUOINYECKHIA [IpuMeHeHHe TOCTHM)KEHUH COBPEMEHHOM XHMHUM B TyMaHUTapHOH cdepe IesTenbHOCTH
3AKOH o01iecTBa.
MNEPUOJNYECKASA [TIpenmer xumuu. BemectBo. AToM. Monekyna. XUMHYECKUH 3JI€MEHT M (OPMBI €ro
CUCTEMA cymectBoBaHus. [IpocThie u citokHBIE BemecTBa. AJIIOTPONUS U €€ IPUYNHBI.
XUMHUYECKHUX Jemoncmpayua: Habop moxeneir atomMoB M Mousiekyll. M3mepenue BemiectBa. OCHOBHBIE
9JIEMEHTOB I. 1. 3aKOHbBl XMMHUH. Macca aTOMOB M MOJIEKYJd. ATOMHasg eIuHuIa Macchl. OTHOCHTENIbHBIE
MEHJEJIEEBA. aTOMHas M MoJleKyisipHas macchl. KonndectBo BemectBa. IloctosiHHas ABoraapo. MossipHas
CTPOEHHUE Mmacca. 3akoH ABoraapo. Momsipablii 00beM razoB. Pacuersl Mo XuMUYecKHM (opmyram.
BEILIECTBA. BOJIA. 3akoH coxpaHeHusi macchl BemiectBa OtkpsiTue Ilepuoguueckoro 3akona. llepnoanueckas
PACTBOPBI cuctema xumuueckux oaneMmeHtoB JI.M. MenneneeBa kak rpaduyeckoe oToOpakeHue

ITepuoauueckoro 3akoHa. Ilepuoguyeckuil 3aKOH M CHCTEMA B CBETE YUYEHHUs O CTPOCHHUU
aToMa. 3aKOHOMEPHOCTH M3MEHEHHS CTPOCHHS JJICKTPOHHBIX O00OJOYEK aTOMOB W




XUMHYECKHX CBOWMCTB, 00pa3yeMbIX 3JIEMEHTAMH IMPOCTHIX M CIOXHBIX BELIECTB. 3HAaYCHHE
Ilepnonnueckoro 3akoHa u Ilepuonuueckol CHUCTEMBl XMMHYECKUX dieMeHToB JI.M.
MenaeneeBa i pa3BUTUS HAYKU U TIOHUMAHUS XUMHUYECKOM KApTUHBI MUPA.
Jlemoncmpauusn: Paznuaneie popmel [lepuonndeckoii cucTeMbl XUMUIECKUX d1eMeHToB 1. 1.
MenpneneeBa. [Ipupona xumuueckoi cBsa3u. KoBajieHTHast CBA3b: HEMOJSIpHAs M IOJISIPHAS.
Nonnas cBsa3b. Katnonsl u annonsl. Metaiuinueckas cBsi3b. Bonopoanas cBa3b. B3auMocBs3b
KPUCTAJUIMYECKUX PEUIETOK BEUIECTB C PA3TMYHBIMUA TUITAMH XUMUYECKOW CBS3U.
Jlemoncmpayus: OOpa3ipl BEMIECTB W MaTEPHAJIOB C PA3THYHBIMH THIIAMH XUMUYECKOU
CBS3U

Bona B nmpupoze, ObITy, TEXHUKE U Ha Tpou3BojacTBe. Dusnyeckue U XMMHYECKUE CBOMCTBA
BOJIbI. 3arpsI3HUTENN BOJBI M cIOCOOBI ouncTKU. XKecTkas Boja u ee ymsrdenue. OnpecHeHue
BOJIbl. ATperatHble COCTOSIHUSI BOJIbI M €€ IEPEXOJIbl U3 OJHOTO arperaTHOTO COCTOSIHUSI B
apyroe. PacTBopeHue TBepAbIX BELIECTB M Ta30B. 3aBUCUMOCTb PACTBOPUMOCTH TBEPABIX
BEIIIECTB W Ta30B OT TeMIeparypbl. MaccoBasi J0Jisi BEIIECTBA B PAcTBOpPE Kak CIOCO0
BBIPAKEHMSI COCTaBa pacTBOpa.

Jlemoncmpayusa: Ousnyeckre CBONCTBA BOJbL: MOBEPXHOCTHOE HATSKEHUE, CMAUYMBAHUE

CamocrosiTeabHasi padora: CocTaBieHHE CXEMbl CTpOeHHs arToMa, PaboTa ¢ JONOJHUTEIbHBIMM HCTOUYHUKAMH 10
JUTEepaTyphl, U MOJArOTOBKA JOKJIaga Ha TeMy «OCHOBHBIE 3aKOHBI XMMHUK». [I0ArOoTOBKAa YCTHOTO COOOIIEHUS HA TEMBI:
«Otkpertie Ilepuognueckoro 3akoHa», «B3auMOCBSI3b KPUCTAIUIMUECKHUX PEIIETOK BEIIECTB C Pa3jIMYHBIMM THUIIAMU
XUMHUYECKOHN CBA3M» «3aBUCUMOCTh PACTBOPUMOCTH TBEPABIX BEIIECTB U ra3oB OT TemrnepaTypsl.» [loaroroska pedgeparos u
MYJIbTUMEAMUHBIX NMpe3eHTauuit Ha TeMbl: JKusHp u nestensHocTh [I.M. MenneneeBa. «IlepuoanueckoMy 3akoHy Oynyiiee

HE TpO3UT pa3pylIeHUEM...». Merammdeckas CBsA3b. MeTanmmyeckass KpUCTAUIMYECKAs pEeHIeTKa M METAIMYEeCKas
xuMuyeckass cBs3b. Dusnueckue cBoiictBa MeTayuioB. (CocTaBlieHHE JIOTUKO-IUAAKTUYECKHX CTPYKTYp IO TeMe)
OmnpeJnieneHne CTeNeHH OKUCIICHMSI B CJIOKHBIX BeniecTBax. (Pabora ¢ KHUTON, KOHCIIEKTOM. )

TEMA 2.2 [lonsaTe o XuMHUYeCcKOM peakuuMu. Tunel XUMHUYeCKHX peakuui. CKOpOCTh peakuuu U
XUMHNYECKHUE (bakTopbl, OT KOTOPBIX OHA 3aBUCUT. TeruioBoil 3PPeKkT XUuMHUUYECKON peakuuu. XUMHUYECKue
PEAKIIMH. peakiMu C BbLIEJICHHEM TeIIoThl. OOpaTUMOCTh XUMHUYECKHX peakuuil. 3aBHCUMOCTh
HEOPI'AHNUYECKHX CKOPOCTH XUMHYECKON peaklHUHd OT pPA3IUYHBIX (PAKTOpPOB (TeMmIepaTyphbl, KOHIEHTpALUU
COEJVUHEHUWN U X BEIIECTB, JACUCTBUS KaTanu3aTopoB). Kiaccudukainuss HEOpraHMYecKHX COEIMHEHUH U X
CBOWICTBA. cBoiictBa. OKCHUIBI, KMCIOTHI, OCHOBAaHHUS, COJH. XMMHYCCKHE CBOMCTBA OCHOBHBIX KJIACCOB
METAJUJIBI 1 HEOPraHUYECKUX COCIMHEHUHN B CBETE TEOPUU DIIEKTPOIUTUYECKON nucconuanuu. Ilonsatue o 14
HEMETAJLJIBI ruaponu3e coneid. Cpema BOJHBIX PAcTBOPOB COJICH: Kucias, HEHUTpaibHAs, MIEIOYHAs.

Bonmoponusiii mokazatens pH pactBopa. Mertamnsl u Hemetamwisl. Mertamnsl.  OOmue
(bU3MYecCKne W XUMHUYECKHE CBOWCTBA METAJUIOB, OOYCJIOBJICHHBIE CTPOCHHEM aTOMOB M
KPUCTAJIJIOB ¥ TOJOXEHHEM METalIOB B AJIEKTPOXUMUYECKOM psay HampspkeHuid. OOmume
crocoObl moirydeHust MeTayioB. CIiaBel: YepHbBIE U IIBETHBIC. KOppo3wsi METaIOB U CITOCOOBI
3amuThl 0T Hee. Hemeramnsl. OOmas XapakTepUCTHUKA TIABHBIX MOATPYNI HEMETAJIOB Ha
MpuMepe rajgoreHoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAIIOB. BaxkHelme




COCIMHECHHSI METAJUIOB U HEMETAJUIOB B MPUPOJE M XO3SHUCTBEHHOW NIEATEILHOCTH YEIOBEKA.
3ammra OKpY>Karolie cpebl OT 3arpsA3HEHUs TSKEIBIMA METalIaMH, COCIMHEHUSIMU a30Ta,
CepBl, yriepoa.

Jlemoncmpayuu: B3auMoaeiicTBUe METAUIOB ¢ HEMETa/NIaMH (ILIMHKA C CEpOM, aTIOMUHUS C
HOJ0M), pacTBOpaMH KHUCJIOT W mienoded. ['opeHne MetauioB (IIMHKA, jKejae3a, MarHus) B
Kuciaoponae. B3zanmoneicTeue a30THOW M KOHLICHTPUPOBAHHOM CEPHOM KHUCJIOT C  MEJIBIO.
BoccranoBuTensHBIE CBOMICTBA METAIJIOB. XMMHYECKHE CBOMCTBA COCAUHECHUM METAIJIOB.

IpakTuueckue 3ansaTus. IIpaktuueckoe 3ansitue Ne 12. 3aBUCHMOCTH CKOPOCTH
XUMHYECKOW pEeaKkIUu OT PA3IUYHBIX (AaKTOPOB (TEMIEpaTypbl, KOHIICHTPAI[UU BEIIECTB,
JNEeUCTBUS KaTaJu3aTOPOB).

IIpakTnyeckoe 3ansaTue Ne 13. Peakuuu oOMeHa B BOAHBIX PAcTBOpPAxX JJIEKTPOJIUTOB.
IpakTuyeckoe 3anaTue Ne 14. Onpenenenue pH pactBopa cosneit.

IIpakTnueckoe 3ansaTue Ne 15. BriTecHenue xiopoM OpoMa M Hoja U3 pPacTBOPOB HX
COJIEH.

IIpakTnueckoe 3ansaTue Ne 16. B3anmoeiicTere MeTaJisioB ¢ pacTBOpaMu KUCIOT U CoNiel

CamocTosiTesbHas padora: PaboTa ¢ TOMOIHUTENTFHBIMU UCTOYHUKAMU JIUTEPATYPHI U TTOATOTOBKA YCTHBIX COOOIICHUN Ha
Tembl: «Koppo3ust MeTaimioB M crocoObl 3alUThl OT Hee.» «O0mme crnocodbl noxydeHus: MetauioBy. . (Pabota ¢ KHUIOH,
KOHCIEKTOM.) CuiibHble M cnalOble 31eKTponuThbl. OCHOBHBIE IOJOXEHHUS TEOPUU DIEKTPOIUTHUECKON TUCCOLMAINU.
KucnoTsl, 0cHOBaHUS U COMM Kak 31eKTpoauThl. (Pabora ¢ yueOHUKOM - cocTaBineHue koHcnekTa) [lonroroska pedepato u
npe3eHTaluii Ha TeMbl: PacTBOpbI BOKpyT Hac. Boja kak peareHT U Kak cpeja s XMMUYECKOro npoiiecca. THUIbl pacTBOPOB.
[TonroroBka pedeparoB u mnpezeHTauuid Ha TeMmbl: CepHas KHCIOTa — «XJ€0 XUMHMUYECKOW MPOMBIIUICHHOCTH.
Hcnonb3oBaHne MHUHEpANbHBIX KHCIOT Ha MPEANPUATHAX pasinyHoro mnpoduias. OKCHIbl U COJNM KaK CTPOUTENIbHbIE
marepuaisl. Mcropus runca. IloBapeHHas coiib Kak XMMHUYECKOe Chlpbe. MHOTONMKHMIA KapOOHAT KasbLUs: B MPHPOJIE, B
IPOMBIIIIEHHOCTH, B ObITYy. OOpaTUMOCTh XMMHUYECKHUX peakiuil. OOpaTtumble U HeoOpaTHMble pPEaKIMH. XHUMHUYECKOEe
paBHOBECHE U c1IOcO0bI ero cmenieHus. CocTaBIeHHe OKMCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIINH.
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OPTAHMYECKASA XUMMUA
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TEMA 2.3 OCHOBHBIE
MOHATUS
OPIAHUYECKOH
XUMHUU U TEOPUS
CTPOEHUS
OPIAHUYECKHX
COEJUHEHUMN.
YIJIEBOJIOPO/IbI U
HUX IPUPOIHBIE
UCTOYHUKH.
KHCJOPOJICOIEPKA
UE
OPI'AHUYECKHE
COEJIVUHEHUSI.
A30TCOJIEPKAILUE
OPITAHUYECKHME
COEJUHEHMUSI.
MMOJIMMEPBI. XUMUSI
U ’)KU3Hb

OCHOBHBIE TIOHATHS OPraHMYECKOM XHMHHU U TEOPUSA CTPOCHHUS OPraHMYECKUX COCIMHEHUU.
[Tonsitue u3zomepuu. Bunpbl uzomepun: CTpyKTypHas (yriepoJHOTO CKeJeTa, MOJIOKEHUS
KpaTHOM CBSI3U WM (PYHKITMOHAIBHOU TPYIIIIBI), TPOCTPAHCTBEHHAS.

MmuorooOpa3ue opraHM4ecKux COeAMHEHUH. YrieBonoponsl. IIpenensHbie W HempeaeabHbIE
yrieBogopoapl.  CTpoeHHE  YIJIEBOJAOPOJOB,  XapaKTEPHbIE  XMMHUYECKHE  CBOMCTBA
yriaeBonopoaoB. [lpencraBurenyt yriieBOJOPOJIOB: METaH, OTHWICH, AaleTHJIeH, OCH30IL
[IpuMeHeHne yriaeBOAOPOJIOB B OpraHMYECKOM cuHTe3e. Peakums mommmepusanuu. Hedts,
ra3, KaMEHHbIN yroib — HOPUPOAHBIE HCTOYHUKH YTriaeBoAoponaoB. Kuciopopaconepxkaiiue
opranudeckue BemiecTBa. CIMpThI, KApOOHOBBIC KUCIOTHI M CIIOKHBIC A(UPBI: UX CTPOSCHUE U
XapakTepHbIE XUMUUYECKHE CBOMCTBA. [IpencraBuTeny KUCIOPOACOIEPKAMUX OPraHUYECKHUX
COEIMHEHUI: METUJIOBBIM M 3TUJIOBBIN CIUPTHI, INIMLIEPUH, YKCYCHAsl KUCJIO0Ta. Mblila Kak coiau
BBICIIUX KapOOHOBBIX KHCIIOT.

JKupbl kak cioxkHbie 3pUpbl. YTIEBOABI: TIIOK03a, Kpaxmal, Ie/UI0I03a. A30TCoAepKalme
OpraHWYECKUE COCTUHEHUS. AMHUHBI, aMUHOKUCIOTHI, Oenku. CTpoeHue W Ouosornueckas
¢byHkus OenkoB. XUMHUECKHE CBOWCTBA OenkoB. ['eHeTHdeckas CBs3b MEXIY KIaccamu
OPraHN4YeCKUX COCTUHECHUH.

Jemoncmpayuu: IlonydyeHue STUJIEHA U €r0 B3aUMOJCHCTBUE C PACTBOPOM I€pMaHTaHaTa
Kanusi, OpomHOW BoJoW. Peakuus momydeHust ykcycHo-3TuioBoro 3¢upa. KadectBeHHas
peaxius Ha raunepuH. L{BeTHbIE peakiiuy OeNKOoB.

[Tnactmaccel u BosokHa. [loHsATHe 0 TuTacTMaccax. TepMoIUIacTUYHBIE M TEPMOPEAKTHUBHBIC
nonumepsbl. OTAeNbHbIE NPEICTABUTENN CUHTETUYECKMX M HCKYCCTBEHHBIX IOJHMMEPOB:
(dhenonodopMabIETuIHbIE CMOJIBI, TIOJTUBUHIII XJIOPH, Te(DIOH, HEILTYIOU.

[TonsiTue 0 xMMHUUEeCKUX BOJIOKHaX. HarypanbHble, CHHTETUUECKHE U NCKYCCTBEHHBIE BOJIOKHA.
OtnenbHBIE TIPEACTABUTENN XUMHUYECKHUX BOJIOKOH: arleTaTHOe (TpHalleTaTHBIM IIeNK) |
BHCKO3HOE€ BOJIOKHA, BUHHJIXJIOPUIHBIC (XJIOPHUH), TOTUHUTPUIbHBIE (HUTPOH), MTOJTHAMUTHBIC
(karpoH, HaJIOH ), MOMMIPUPHBIC (JTABCaH).

Memoncmpayusa: Pa3nuunbie BUBI TIJIACTMACC U BOJIOKOH. O3HAKOMJICHHE C CHHTETUYECKHUMU
U UCKYCCTBEHHBIMU MonuMepamu. OmpeaeneHne pa3inuHbIX BHIOB XUMHUYECKHUX BOJIOKOH.
XUMUA U OPraHU3M YeJIOBeKa. XUMUYECKUE AIIEMEHTHI B OpPraHu3Me YeJIOBEKa.
O3HakoMJIEeHME C CHUHTETUYECKMMH U HCKYCCTBEHHBIMH IIOJIMMEpPAMHU.
Pa3IUYHBIX BUJIOB XUMUYECKHUX BOJIOKOH.

Opranuveckre © HeopraHudeckue BemecTBa. (OCHOBHBIE IKU3HEHHO HEOOXOJMMBIE
COCTMHEHMS: OCJIKU, YTJIEBOJIbI, )KHPbI, BUTAMHUHBI. YTJICBOJBI - TJIABHBIH MCTOYHUK IHEPTUHU
opranusma. Posnb %UpOB B Opranu3Me. X0JIECTEPUH U €ro poJib B 3I0POBbE YETOBEKA.
MuHepaibHBIC BEIIECTBAa B IPOYKTaX MUTAHUS, MHUIIEeBbIe 700aBku. COamaHCHPOBAaHHOE
nutanue. Xumus B 0bITy. Boma. KauecTBo Bogbl. Motromue u unctsmue cpenctsa. [Ipasuna
0e30macHOi pabOThI CO CPECTBAMU OBITOBOW XUMUMU.

Onpenenenue
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KonTpoabHas padora Ne 2 no paszaeny «XumMusb»).

IIpakTnyeckue 3anaTus. [Ipakrnueckoe 3anaTue Ne 17. Xumuueckue CBONCTBA YKCYCHOU
KHUCJIOTBI: B3aMMOJICHCTBHE ¢ MHAUKaTopamu, Metauiamu (Mg), ¢ ocHoBarusmu (Cu(OH),) u
ocHoBHbIMU OKcuaamu (CuO).

IIpakTuyeckoe 3ansaTue Ne 18. OOpatumas u HeoOpaTumas JeHaTypamus OEIKOB.
IpakTuuyeckoe 3ansaTHe Ne 19. O3HakoMJeHME C CHHTETHYECKUMH U HMCKYCCTBEHHBIMU
MOJINMEPaMH.

IIpakTnueckoe 3ansaTue Ne 20. OnpesieneHne pa3aniHbIX BUJIOB XUMUYECKUX BOJIOKOH.

CamocrosiTesbHasi padora: [logrotoska pedeparoB u npe3eHTanuii Ha TeMbl: [[1a3mMa — 4eTBepTOe COCTOSHUE BEIIECTBA.
AMopdHBIE BemecTBa B TPHPOJAC, TEXHHKE, ObITY. [loArOTOBKa KOHCIIEKTOB Ha TEeMBI: «Peakius MoJMMepHu3aiuny,
«[IpumeHeHne yrieBoIOPOAOB B OpraHUYeckoM cuHTe3e». JKHpbl Kak CIOXKHBIe 3Qupbl». PaboTa ¢ HONOTHUTENbHBIMU

VUCTOYHMKAMHU JINTEPaTyphl

U TIOArOTOBKAa YCTHOI'O COO6HI€HI/I$I Ha TeMBL: «XHMHYECKUEC CBOMICTBA OCIKOBY.

((TepMOHHaCTI/I‘IHLIC H TCPMOPCAKTHBHBIC IIOJIUMCPLBI.» IToaroroBka KOHCHEKTa Ha TEMY «['eneTndeckas CBSI3b MCKAY
KJlaCCaMH OPraHn4CCKHX COCIUHCHUH.

Paszgea Ill. OK 1-7
JIP 1-30

PU3UKA

82

TEMA 3.1 BBEJIEHHUE.
MEXAHHUKA

®dusuka — QyHAaMeHTaIbHas Hayka o npupoje. EcrecTBeHHOHay4YHBI METOJ MMO3HAHUS, €ro
BO3MOYXHOCTH U IPaHULIBI TPUMEHUMOCTH.

EnuHCcTBO 3aKOHOB IpHUPOJBI U cocTaBa BemiecTBa Bo Beenennoi. OTKpbITHS B (pusnke —
OCHOBa Iporpecca B TEXHUKE U TEXHOJOTMU Ipou3BoAcTBa. KuHemarnka. MexaHudeckoe
newkenne. Cucrema orcueta. Tpaektopusi nBwkenus. [lyre. [lepemenienue. PaBHomepHOE
npsMoauHeitHoe aBrmxkeHue. CkopocTs. OTHOCHTENBHOCTh MEXAaHMYECKOTO JBMKEHUS. 3aKOH
cioxeHust ckopoctedl. CpenHsis CKOPOCTh IPU HEPAaBHOMEPHOM JBMKEHMHM. MrHOBEHHas
CKOpocTh. PaBHOYCKOpEHHOE MpsIMOJIMHEIHOEe JBMKeHue. YckopeHue. CBoOonHOE MajeHHe
ten. Jlunamuka. Macca u cuna. Bzaumojeictue Teil. 3aKOHBI TUHAMUKH.

WNuepuunanphas cucrema otuéra. Cuibl B IMpUpOJE. 3aKOH BCEMUPHOTO TATOTEHUS. 3aKOHBI
COXpaHEHUd B MexaHuke. WmMmynbc Tema. 3aKOH COXpaHEHUs WMITyJibca. PeakThBHOE
nBukeHne. MexaHndyeckass pabora. MomrHocTh. Mexanudeckas sHeprus. Kunernueckas
sHeprus. Kunetnueckas sHeprus u padora. [loTeHinanpHas sHeprusl B TpaBUTALlMOHHOM I10JIE.
3aKOH COXpaHEHUs TIOJHOW MeXaHW4ecKod »HHepruu. PaboTa CHIIBI TATOTSHHS, CHIIBI
YOPYTOCTH U CHJIBI TPEHHUSL.

Hemoncmpayuu. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBMKEHMsS. BHIpl MeXaHHYecKOro
nBUKeHNs. IHEpTHOCTB Tell.

3aBUCHMOCTh YCKOPEHHMs Tejla OT €r0 MacChl M CHJIbI, JIEUCTBYIOIIEH Ha Teno. PaBeHCTBO u
MIPOTUBOINOJOKHOCTh HAIpaBJICHUs CWJI JEHUCTBHS W MpoTuBojelcTBHsI. HeBecomocTs.
PeakTuBHOE IBM)KEHUE, MOJICNIb PakeThl. MI3MeHeHne SHEPTUH TP COBEPIICHUH PaOOTHI.
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IIpakTnueckue 3ansaTus. IlpakTuyeckoe 3ansitue Ne 21. MccinenoBanue 3aBUCUMOCTH CHJIBI




TPCHUA OT BECA TCaA.

CamocrosiTeibHast padora: PaboTa ¢ TOMONHUTENPHBIMU UCTOYHUKAMHU JIUTEPATYPHI, U MOATOTOBKA pedepaToB Ha TEMBI 6
«3aKOH COXpaHEHMsI HMITYJIbCa M pPEaKTHUBHOE JIBUXKEeHHE», «Marepus, (GopMbl €€ [ABIKEHUS U CYIIECTBOBAHUSY,
«IleHTPOCTPEMUTEIIBHOE YCKOPEHUEY.
MonekynsipHass ¢u3nka. ATOMHCTHYECKas TEOpUs CTpOeHHs BemlecTBa. HaOmrogenus u 20
Tema 3.2 OCHOBBI ONBITHI, TOATBEPKAAIOIINE aTOMHO-MOJIEKYJSIPHOE CTPOCHHUE BEMIECTBA. Macchl M pa3Mepsl
MOJIEKYJISIPHOM Mouiekyll. TemioBoe NBH)KEHHME 4acTHI] BellecTBa. bpoyHoBckoe aBmxkeHue. M3onpouecchl u
OU3UKU U ux rpapuku. WneanpHeiii ra3z. TemmepaTypa Kak Mepa cpeiaHeld KHHETHYECKOH SHEprUH
TEPMOAUHAMMUKMU | vactuu.
YpaBHEHHE COCTOSIHUS MACAIBHOIO raza. Mojenb )KuIAKOCTH. [I0BEpXHOCTHOE HATSKEHHE U
CMa4ylBaHUE.
Kpucrannmuueckue u amopduble BemecTBa. TepMonuHamuKa. BHYTpeHHsIST SHEprHs.
DKOJOTHYECKHEe MPOOJIeMbl, CBS3aHHBIE C MPUMEHEHHEM TEIUIOBBIX MAIlUH, U MPOOIeMbI
sHeprocoOepexenns Pabora u Temnoorgada Kak CrocoObl M3MEHEHUs! BHYTPEHHEH SHEprum.
[lepBblil 3aKOH TepMOAMHAMUKHU. TEII0BbIE MAIMHBI U UX TPUMEHEHUE.
JHemoncmpayuu: JInxenne OpoyHoBckux yactull. Juddysus. SABneHns noBepXHOCTHOTO
HaTsDKeHUs U cMauuBaHus. Kpucramisl, amopdHbIe BeliecTBa, *KUAKOKPUCTANINYECKHE Tea.
V3MeHeHre BHYTpEHHEHN SHEPTUU TeJl IPU COBEPIIEHUH pabOTHI.
KonTtpoabnas padora Ne 3 mo teme «OCHOBBI MOJIEKY/JISIPHOM (PU3UKH.
TepmoauHaMuKmW».
CamocrosiTebHast padora; PaboTa ¢ JONOIHUTENIBHBIMA UCTOYHUKAMHU JIUTEPATYpPhl, U TOJArOTOBKA MPE3CHTALMN HAa TEMBI 8
«IlepBoiii pycckuii axkamemuk M.B. JlomoHOCOB», «JKojorHUecKHe MPOOJIEMBbI, CBS3aHHBIE C MPUMEHEHHWEM TEIUIOBBIX
MallluH 1 IpobJieMa IHeprocOepexeHus
TEMA 3.3 OCHOBBI 20

IJIEKTPOJINHAMUKMN.

OnekTpocTaTuka. B3aumonenWcTBue 3apspDKEHHBIX Tell.  OJEKTPUYECKUH 3apsid. 3aKOH
COXpaHEHUs AJIEKTPUUECKOTO 3apsia.

3akoH KynoHa. DneKTpocTaTH4eCcKOe IMOJIE, €r0 OCHOBHBIE XAPAKTEPUCTHKU U CBS3b MEXKIY
HUMH.

[IpoBogHMKM W W30JATOPEl B AyekTpuueckoM mosie [loctostHHbI  TOK. IlocTOSHHBIM
aneKTpudeckuil Tok. Cuiia TOoKa, HANpsKEHUE, 3JIEKTPUUECKOe compoTuBieHue. 3akoH Oma
JUIS ydacTKa aJieKTpuueckoi nenu. COopka 3JIeKTpUUYeCcKO Ienu U U3MEpEeHHUe CUJIbl TOKa U
HaIpsHKEHUS Ha €€ Pa3IMUHbIX yyacTKax. MarHuTHoe noJjie. MarHuTHOE 10JI€ U €r0 OCHOBHBIE
XapaKTEPUCTUKH.

JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

3akoH Awmrmepa. OJIeKTpOABUTATENb. SIBIeHWE SJIEKTPOMArHUTHOW WMHAyKuuu. Pabora u
MOIIHOCTb IMOCTOSTHHOTO TOKa.

TennmoBoe nelcTBUE 3aeKTpudeckoro Toka. 3akoH J[koyns — Jlenna. TemnoBoe neiicTBue
AJIEKTPUUYECKOTO TOKA.




MarauTtHoe 1oJie ¥ ero XapakTepucTuku JlelicTBre MarHuTHOTO MOJIs Ha MPOBOJAHHUK C TOKOM
3akoH Amriepa. DJIEKTPOJIBUTaTENb.

Cuna JlopeHiia. SIBieHue 3J€KTPOMArHUTHON MHIYKIMKU 3aKOH 3JIEKTPOMAarHMTHOM UHAYKIUH.
IIpaBuio Jlenna.

Camounnaykuus. UTHAYyKTUBHOCTh. DHEPIrusi MATHUTHOTO MOJIS.

Jemoncmpayuu: Onexktpuzauus Ten. B3aumonelictBue 3apsikeHHbIX Ten. HarpeBanue
MPOBOJHUKOB ¢ TOKOM. OnbIT Opcrena. BzaumoeiicTBre MpOBOJHUKOB C TOKOM. [leiicTBUE
MarHWTHOTO TMOJsI Ha TMPOBOJHUK C TOKOM. Pabora snekrponsurarens. SIBieHue
AIEKTPOMArHUTHOM MHIYKITHH.

KounrpoabHnas padora Ne 4 no teme: OCHOBBI JJIEKTPOAUHAMHUKH.

IIpakTnueckue 3ansaTus. [Ipakruueckoe 3ansitue Ne 22. CO0pKa MEKTPUUECKOHN 1EMH U 1
M3MEpEeHHUE CHIIbI TOKA U HAIIPSHKCHMSI Ha €€ Pa3IMYHbIX Y4acTKax.
CamocrosiTesbHas padora: Pabota ¢ 1OMOJHUTEIHFHBIMU UCTOYHUKAMHU JINTEPATYPhl U COCTABIICHUE M HAIMCAHUE JOKJIaa 8
10 TeMy: «IJEKTPUUECKUN TOK B Pa3IMYHBIX CpeIax.», «SIBIE€HUE AIIEKTPOMATHUTHOW MHAYKIIUU. .
Mexanuyeckue KkoJiedaHusi W BOJHBI. CBoOonmubie konebanms. Ilepwon, wactora u 14

TEMA 3.4
KOJIEBAHUSA U
BOJIHBI. DJIEMEHTbI
KBAHTOBOM
OU3BUKMN.

aMIuIMTyna kKosnebanuil. ['apMoHnueckue kosebaHus. MaTeMaTHUYECKHH W TPYXKUHHBIH
MasTHUKU. [IpeBpaliienrie sHepruu Mpu rapMOHUYECKUX KOJIeOaHUIX.

MexaHnuecKre BOJIHBI U UX BUJIbl. 3BYKOBBIE BOJIHBI. Y JIbTPa3BYKOBBIE BOJIHBL. YIIBTPa3BYyK
U €TO UCIOJIb30BAHUE B MEAULIUHE U TEXHUKE.

JIeKTPOMATHUTHBIE KO0JIe0aHUsI M BOJIHbI. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUSL.
Konebarenbuplii koHTYp. @opmyna TomcoHa. BbIHYXJI€HHBIE AJIEKTPOMarHUTHBIE KoJjieda-
Hus. ['apMoHMUecKHe 3JIeKTpOMAarHUTHBIE KojieOaHMs. DiekTpuueckuil peszonanc. Ilepe-
MEHHBI TOK. OnektporeHeparop. llomyuenune m mepenaya snextpo3Hepruu. [Ipodiembr
9HEProcOepeKeHHUS.

DJIEKTPOMAarHUTHOE IToJIe. DJIEKTPOMArHUTHbIE BOJHBL. CKOPOCTH 3JIEKTPOMArHUTHBIX
BoJIH. [lpuHuunel paguocBs3u u TeneBuieHus. lMcnonp3oBaHHE BIEKTPOMAarHUTHBIX
BOJIH Pa3JIMYHOrO JHMana3oHa B TEXHUYECKUX CPEICTBAX CBA3M, MEIHIMHE, IPU U3YYEHUH
CBOMCTB BEILIECTBA.

CeeroBbie BOJIHBI. Pa3BuTHe mpencTaBilIeHHH O NPHUPOAE CBETA. 3aKOHBI OTPAXEHUS W
npenomiieHus: ceera. Muatepdepenuus ceera. Judpaxuus csera. Judpakunonnas pemerka.
[Honmapuzanus ceera. Jucnepcus cera. JIma3pl. @opmyna TOHKON JMH3BL. ONTHYECKHE
pUOOPBHI.

KBanToBbie cBoiicTBa cBera. PaBHOBecHOe TemoBoe wu3ilydyeHue. KBaHTOBas rumoresa
[Tnanka. ®@otosnexTpuueckuil >Pdexr. YpaBHeHHe DUHIITEHHA aiisi BHEHIHEro (Gotodd-
¢dexra. ®orton. [laBneHue cBera. [[yanusm CBOWCTB CBeETA.

®usuka aroma. Moxgenu crpoenus aroma. OmbiT Pesepdopna. Iloctynarer bopa. O0b-
SICHEHHE JIMHENYaTOro CIEKTpa BOJOPOJa Ha OCHOBE KBAaHTOBBIX MOCTyJaTtoB bopa. Ilormo-




LIEHHE U McIycKaHue cBera aToMoM. KBaHToBas »sHeprus. IIpuHumMn aedcTBUS M HUCHOJIb-
30BaHMe Jazepa. OnTudeckas CIeKTPOCKONUS KaK METOJ U3Yy4YEHUs COCTaBa BELECTBA.
du3nka aTOMHOIO SiApa M 3jeMeHTapHbIX YacTul. CoCTaB M CTPOEHHE aTOMHOIO spa.
CBoiicTBa sIIEpHBIX CHJ. OJHEprus CBsS3M U JAedeKT Macchl aTOMHOIO  sjpa.
PannoakTuBHOCTh. BUIbl pagloakTUBHBIX MpeBpalleHni. 3aKOH paJHMOaKTUBHOIO Paclaja.
CBolicTBa HMOHM3UPYIOUIMX SAJEPHBIX U3NydyeHUH. PanuoakTUBHBIE M3Iy4yeHHUS U HX
BO3JCIICTBME Ha JKHUBbIE OpraHM3Mbl. SlnepHble peakuuu. SlaepHas sHepreTHka.
DOneMeHTapHble YacTUllbl. DyHIaMEHTAIbHBIE B3aUMOEHCTBUSA.

Hemoncmpayuu: Pabota snextporenepatopa. M3inydyenue u npueM 3JeKTpOMArHUTHBIX BOJIH.
Pannocss3p. Pasnoxenue 6enoro cBera B criektp. MaTepdepennns u qudpaxuns cera.
Otpaxxenue u npenomienue ceera. Ontuueckue npuoopsl. @otosppext. PoTo3IEeMEHT.
W3nyuenue nasepa. JIuHeiuaThle CHEKTPbl pa3ivyYHbIX BemiecTB. CUETUYMK HMOHU3UPYIOLIUX
n3nydyeHuil. KoneGaHust MaTeMaTH4eCKOr0 U NPYKHHHOI'O MasiTHUKOB.

IpakTuyeckne 3anaTus: [Ipakruueckoe 3ansitue Ne 23. Mzyuenue xonedanuit
MaTE€MaTUYECKOTO MasiTHUKA.

IIpakTuyeckoe 3ansaTue Ne 24, 3ydenne narepdhepeHnu U Audpakiuy CBeTa

CamocrosiTesbHast padora: Pabota ¢ 1ONOJHUTENBHBIMU UCTOYHUKAMU JIUTEPATYphl, U MOATOTOBKA pedepaToB Ha TEMBI
«HMcnonb3oBaHMe AJIEKTPOMATHUTHBIX BOJH PA3JIMYHOIO JAMANa30HA B TEXHUYECKUX CPEICTBAX CBSA3HM, MEIWLUHE, IPU
M3Y4YEHUU CBOMCTB BelecTBay, «Ontuueckue npubopel». Hanmucars koHcnekT Ha Temy «®Popmyna Tomcona» Pabora c
JIOTIOJTHUTEIbHBIMU UCTOYHUKAMHM JIUTEPATYPbl U NOArOTOBKA J0KJIaAa Ha TeMy: «llcronb3oBaHue JIEKTPOMArHUTHBIX BOJIH
PA3JIMYHOIO Aara3oHa B TCXHUYCCKUX CPEACTBAX CBA3H, MCOAUIUHEC, IPU U3YYCHUHU CBOMWCTB BCIICCTBA».
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Crpoenue u pazsurue Beenennoii. Kocmonorus. 3se3npl. Tepmosnepusiii cunres. Monens
TEMA 3.6 pacmmpstrotieiics Becenennoit. Ilpoucxoxnenne Conmueunoit cucremsl [IpoTocomnHIe
BCEJIEHHAS U EE npoToIUIaHeTHbIe obaka. O0pa3zoBanue iaHeT. [Ipobiema cyiiecTBOBaHUS BHE3EMHBIX
IBOJIIOLIUS. nuBuian3anuii. CoppeMeHHas ¢puzndeckas KapTuHa MUpa
Jlemoncmpayuu: Ctpoenue u pazsurue Beenennoil. Moaens pacmupstonieiics Becenennoil.
[Ipoucxoxaenue, koneGaHUs ¥ BOJIHBL. DJIEMEHThI KBaHTOBOU (u3uku. Beenennas u eé
9BOJIIOLIUS.

JAudpepeHunpoBaHHbIi 3a4eT

CamocrosiTesibHas padora: PaboTa ¢ 1OMOTHUTEIFHBIMU HCTOYHUKAMHE JINTEPATYPhI M MIOJTOTOBKA JIOKJIAa HA TEMY:
«[Ipobnema cymiecTBOBaHUS BHE3EMHBIX IUBHIN3AUN».[I0ATOTOBUTE pedepatsl, Mpe3eHTauu Ha TeMbl: «[[BeTOMy3bIKa.»
«®Du3nKa B COBpEMEHHOM LIUPKE)

[TpumepHas TeMaTHKa KypcoBoil paboThI (IPOEKTa) HE MPeTyCMOTPEHBI

CaMOCTOSITENIbHAsI paboTa 00yJaroImuXxcs KypcoBoi paboThl (IpOEKTa) HE MPETYCMOTPECHBI

Bcero

180

MPAKTUYECKUX 3aHATHI

24




3. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHWS OBIIEOBPA3OBATEJIBHOM YUYEFHOU JUCIATLIIMHBI

OVY/]. 13 EcrecTBO3HAHME

Conep:xanue 00y4eHHs1

XapakTepucTHKa OCHOBHBIX BI/IOB JIESITEJILHOCTH CTY/IEHTOB (Ha YPOBHE YUeOHbIX
aeicTBUil)

@opMBbI U METO/IbI KOHTPOJIS
U OIIEHKHU Pe3yJbTaToB
o0yueHust

Pa3gen 1. BuoJsgorus

Tema 1.1 BuoJiorus - coBo

KYIIHOCTb HAYK 0 KUBOii mpupojae. MeToabl HAY4HOIro no3HaHus B ouosiornu. Kierka

buosorus —
COBOKYIHOCTb HAYK 0
’KMBOM NpPUPOJIeE.
MeToabl HAY4YHOT 0
NMO3HAHHUS B OMOJIOTHH

3HAaKOMCTBO ¢ 00bEKTaMH nU3yueHust 6uosnoruu. BeisiBienue posin Ouosoruu B popMHUpPOBaHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA U IPAKTUYECKON JEATENBHOCTH JIFOIEH

Kierka

3HAKOMCTBO C KJIETOYHOW Teopuel cTpoeHus opraHusmosB. [lonydyeHue npeactaBieHHUs O poin
OpPraHMYECKHUX U HEOPraHMYECKHUX BEILIECTB B KJIETKE. 3JHAHUE CTPOSHUS KIJIETOK I10 Pe3ybTaTaM
paboThl CO CBETOBBIM MHKPOCKOIIOM. YMEHHE OMHUCHIBATH MUKPOIPENapaThl KJIETOK PACTEHUH.
YMeHue cpaBHUBATh CTPOEHUE KJIETOK PACTEHUH M JKUBOTHBIX 110 TOTOBBIM MHUKpOIIpenapaTam

Tema 1.2 Opranuszm

Opranmnsm 3HaHME OCHOBHBIX CIIOCOOOB pa3MHOXEHHS OPraHW3MOB, CTaJWi OHTOT€HE3a Ha MpUMEpe
YEeJIOBEeKa. 3HAHWE NPHUYHMH, BBI3BIBAIONIMX HAPYIIEHUS B PAa3BUTUM OPTraHU3MOB. YMEHHE
MOJIb30BAaThCAd TEHETHUYECKOW TEPMHUHOJOTMEH M  CUMBOJMKOM, pelarb MNpocTeuline
reHEeTHYECKHE 3a7aud. 3HaHue O0coOEHHOCTEH HACIEACTBEHHOH W  HEHACIeICTBEHHOM
W3MEHYHBOCTH U UX OMOJOTHYECKON POIH B SBOJIOIMH KUBOTO.

Tema 1.3 Bua.

Bun YMeHre aHaM3UpOBaTh U OLEHUBATH PA3JIMYHBIE TUIIOTE3bl MPOUCXOKICHUS KU3HU Ha 3eMIie.

YMeHne TpOBOIUTH OMHCAaHHE OCO0E OJHOTO BHIA IO MOP(OIOTHIECKOMY KPHTEPHIO.
Pa3Butue crocoOHOCTEN SICHO U TOYHO M3JIaraTh CBOM MBICIH, JOTMYECKH 0OOCHOBBIBATH CBOIO
TOYKY 3pPEHHs, BOCIPHHUMATH M aHAJTU3UPOBATh MHEHHS COOECEJTHWKOB, MPHU3HABAs IIPABO
Jpyroro Ha WHOE€ MHEHHE. YMEHHE JI0Ka3blBaTh POJCTBO YEIOBEKAa M MIIEKOMMTAIOUINX,
OOIIHOCTH M PaBEHCTBO YEJIOBEYECKUX pac

Tema 1.4 DxocucremMsl.

JKOCHCTEMBI

3HaHUWE OCHOBHBIX JKOJOTHYECKHX (DaKTOPOB M WX BIUSHUS HA OPTraHW3MBl. 3HaHUWE
OTIIMYUTETFHBIX TPHU3HAKOB WCKYCCTBEHHBIX COOOIIECTB — arposkocuctem. [lomydenwue
MPEJICTAaBICHUSI O CXEeMe OHKOCHCTeMbl Ha mnpuMmepe Ouocdepbl. JleMoHCTpanusi yMeHHUs

Texkymuii KOHTPOJIb:

YCTHBIN (pponTaNBHBI)
orpoc, WH/IUBUTyaJbHbIC
3a7aHusl.

PyOeskHbIl KOHTPOJIBb:
IIPOBEPOYHBIE, MPAKTUYECKUE
paboThI

ITpoMe:xxyTOYHBIH
KOHTPOJIb:
JuddepennmanbHblil 3auéT




MMOCTAaHOBKH IIEJIeH JeATENHHOCTH, TUTAHUPOBAHUE COOCTBEHHON JCSITEIIBHOCTH JJIsI IOCTHKEHUS
MOCTAaBJICHHBIX II€JICH, MPEIBUICHUS BO3MOXKHBIX PE3YJIbTATOB ATHX JACHCTBUN, OpraHU3alyd
CaMOKOHTPOJII M OIIGHKH TIOJYYEHHBIX pe3ynbTaToB. OOyueHHe COOMIOCHUIO TIPABUII
MOBEJICHUS B TPHUPOJE, OEPEIKHOMY OTHOLICHHIO K OHOJIOTHYECKHM OOBEKTaM (pacTeHUSIM U
JKUBOTHBIM M MX COOOIIECTBAM) U UX OXPaHE

Pasznea 2. Xumus

Tema 2.1 . OcHOBHbIE MOHATHSI U 3aKOHBI XUMHUH. [lepuogudecknii 3akon u Ilepuoanyeckasi cucTeMa XHMHUYECKHX
3jeMeHTOB /I. . Menneneesa. Ctpoenne BemecrBa. Boga. PacTBopbl

Beenenue PackpeiTHe BKIaga XMMUYECKOM KapTHHBI MHUpPAa B C€AMHYI) €CTECTBEHHO-HAYyUYHYIO KapTUHY
Mupa. XapakTepUCTHKa XUMHUH KaK IPOU3BOIUTENBHON CHIIBI O0IIeCTBa
Baxneiimue YMeHHe JaTh OIpEACIICHHE U ONEepUpOBATh CIEAYIOIIMMHM XUMHUYECKUMH IIOHATHUIMMU:

XUMHNYECCKHUEC TTIOHATHUSA

«BEILIECTBO», «XMUMHUYECKHH JIIEMEHT», «aTOM», «MOJIEKYJIa», «OTHOCHTEIbHbIE aTOMHas MU
MOJIEKYJISIpHAst ~ MacChl», «UOH», «AJUIOTPONHMS»,  «HM30TOMNbI», «XHUMHUYECKas  CBA3bY,
«@IEKTPOOTPULIATEIIBHOCTDY, «BAJIEHTHOCTbY», «CTENEHb OKHUCICHUA», «MOJbY», «MOJIIpHas
Macca», «MOJSIpHBIH 00beM TIa3000pa3HbIX BELIECTB», «BELIECTBA MOJIEKYJIIPHOIO U
HEMOJIEKYJIIPHOTO CTPOCHHUSI, «pacTBOPBD, «QIEKTPOJIUT U HERJIEKTPOJIUTY,
«QIEKTPOJIUTHUYECKAs JAUCCOLMALMS», «OKUCIUTENb W BOCCTAHOBUTENB», «OKHCIEHUE U
BOCCTAHOBJIEHME»,  «CKOPOCTb  XHMHYECKOM  peakuum», «XUMHUYECKOE pPaBHOBECHEY,
«YTJIEPOJIHBIN CKeJIeT», «(PYHKIIMOHAIbHAS TPYIIaY», «U30MEPUs»

OcCHOBHBIE 32AKOHBI
XHMHUHA

@dopMyJIIpOBaHHE 3aKOHOB COXPAHEHUS MAacChl BELIECTB M IIOCTOSHCTBA COCTaBa BEILECTB.
VYcraHOBIIEHHME TPUYMHHO-CIEJCTBEHHONW CBA3M MEXKIY COJIEpP)KaHHEM JTHX 3aKOHOB U
HalMCaHUEeM XUMHUYECKHUX (POPMYI U ypaBHEHUH.

PackpbiTe (¢usndyeckoro cmbicia CUMBONMKM [lepuoandeckoit TaOMUIBl XMMHUYECKHX
anementoB JI. M. MenzaeneeBa (HOMEpOB 3JEMEHTa, MEpUOJA, TPYINIbI) M YCTaHOBIIEHUE
IIPUYNHHO-CJIEICTBEHHON CBSI3U MEXJy CTPOECHHEM aToMa M 3aKOHOMEPHOCTSMU H3MEHEHUs
CBOICTB 3JIEMEHTOB M 00pa30BaHHBIX MMM BELIECTB B MEPUOAAX U Tpymmax. XapaKTepUCTHKa
2JIEMEHTOB MaJIbIX IEPUOAOB IO UX NoJokeHuo B Ilepnonnueckoii cucreme Jl. 1. Menneneepa

OcHOBHBIE TEOPUH
XHUMHUH

YcTaHoBiIeHHE 3aBUCHMOCTH CBOMCTB XUMHUYECKUX BEILIECTB OT CTPOEHHUS aTOMOB 00pa3yroIInX
UX XUMHYECKUX OJJIEMEHTOB. XapaKTEPUCTHKA BAXKHEHIIMX THUIIOB XUMHUYECKUX CBs3€Ud U
OTHOCHUTENIBHOCTH 3TOM Tumnonorud. OObsSCHEHHE 3aBUCHUMOCTH CBOMCTB BELIECTB OT HX
COCTaBa M CTPOCHUS KPUCTAJUIMYECKHUX pEIIETOK. POpMyIMpOBaHHE OCHOBHBIX IIOJIOKEHUHI
TEOPHUH DJIEKTPOJIUTHUYECKON TUCCOIMAIMU M XapaKTEpUCTHUKA B CBETE 3TOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPIaHMYECKUX CoeauHEHUU. DOpMYyIUPOBAHUE OCHOBHBIX IOJIOKEHUHN
TEOPUU XUMHUYECKOIO CTPOCHMSI OPraHMYECKHX COCIMHEHHUN M XAPaKTEPUCTHKA B CBETE ITOM

Texkymuii KOHTPOJIb:

YCTHBIN (pponTaNBHBI)
orpoc, VHIUBHyaTbHbIC
3a7aHusl.

Py0e:xHbBIN KOHTPOJIb:

IPOBEPOYHBIE, IPAKTHUYECKHE
paboThI

IIpoMe:xxyTOYHBIH

KOHTPOJIb:

JuddepennunanbHblif 3a4€T




TEOPUHU CBOMCTB BaXKHEHIIIMX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHECHMI

Ba:kHelinue BemecTsa u
MaTepHaJIbI

XapakTepuCTUKA CTPOSHHUS aTOMOB M KPUCTAJIOB M HA 3TOW OCHOBE — OOLIMX (PU3MUYECKUX H
XUMHYECKHX CBOWCTB METAJUIOB U HEMETAJIOB. XapaKTEPUCTUKA COCTaBa, CTPOCHHUs, CBOMCTB,
IIOJIyYEHUSI U NPUMEHEHUE BaXXHEHIINX HEMETa/UIOB. XapaKTEpUCTHKA COCTaBa, CTPOCHUS U
o0IIMX CBOMCTB BaXKHEHIIMX KJIACCOB HEOPraHMYECKUX coequHeHui. OnucaHue cocraBa U
CBOMCTB B@XHEHIIMX IPEICTABUTEICH OPraHMYECKUX COCIMHECHMM: METaHOJIA M JTaHOJIA,
CJIOKHBIX 3()MPOB, JKUPOB, MBI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHCJIOTBI), MOHOCAXapua0B
(Tmroko3bl), aMcaxapuaoB  (caxapo3bl), TMoJMcCaxapuaoB (Kpaxmalla ¢ LEJUII0JI03bI),
AMHHOKUCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETUYECKUX IOJIMMEPOB.

XHUMHYECKUN A3BIK U
CHMBOJINKA

Hcnonp3oBanne B y4eOHOW M TpO(ECCHOHATBHOUW ACSITEILHOCTH XHUMHYECKUX TEPMHHOB U
CUMBOJUKHM. Ha3bpiBaHME W3yYEHHBIX BEIIECTB [0 TPUBUAIBHOM WM MEXIYHApPOJIHON
HOMEHKJIATYpE M OTPAXXEHHWE COCTaBa 3TUX COCAUHEHUN C TMOMOUIBI0 XUMHUYECKUX (HOpPMYII.
OTpaxeHne XUMHUYECKUX MPOLECCOB C IOMOUIbI0 YPABHEHUN XUMUYECKUX PEaKUN

Tema 2.2 XumMuueckue

CaKI1UH. Heopraﬂnqeamx COeTHHEHHUH U X cBoMcTBAa. MeTa/llIbl 1 HEMETAJLIbI

XuMH4ecKue peakuuu

OObscHeHHE CYITHOCTHU XUMHNYCCKUX ITPOLECCOB. KJ'IaCCI/I(bI/IKaI_[I/ISI XUMHNYCCKHX peaKHI/Iﬁ 10
PAa3JIMYHBIM IIPpU3HAKaAM

XUMH4YeCKHU IKCIepH-
MEHT

BeinonHeHne XMMHUYECKOTO HKCHEPUMEHTA B TOJHOM COOTBETCTBUHU C IpaBHJIAMH TEXHUKH
6esomacHocti. Habmionenue, ¢ukcupoBaHMEe W ONHMCAHHME PE3YJIbTATOB IPOBEAECHHOIO
HKCIIEPUMEHTA

XumMnueckas nugpop-
Malus

[TpoBeneHue CaMOCTOATEIBLHOIO MOUCKA XMMHUYECKOH HMH(POpPMALMU C HCHOJIb30BaHUEM
pPa3IUYHBIX HCTOYHHMKOB (HAYYHO-NOMYJISIPHBIX M3JaHHM, KOMIBIOTEPHBIX 0a3 JIaHHBIX,
pecypcoB HMHTepHeTa); HCIONBb30BaHUE KOMIBIOTEPHBIX TEXHOJOTHH il 00paboTKU H
nepesayd XuMU4ecko HHGOpMaIuu 1 €e IPeJICTaBICHUs B pa3IMuHbIX (opMax

Oprannyeckasi XuMus

Tema 1.3 OcHOBHBIC NOHATHSI OPraHUYECKOH XUMHMHU M TEOPHUS CTPOCHUS OPraHUYECKHUX COCAUHEHHI. YTJIeBOAOPO/IbI
W MX NpUpoAHbIe HCTOYHNKH. Kuciopoacoaep:kamue opraHnyeckue COeAMHEHUsl. A30TcoAepKale OpraHuniecKue
coeqnHeHus. [lonumepsl. XumMus U )KU3Hb

IIpopuiabHoe u npodec-
CHOHAJILHO 3HAYHUMOE
cojiep:KaHHe

OOBsiCHEHHEe XUMHMUYECKUX SIBICHUH, NMPOUCXOAALINX B MPUPOAE, ObITY M Ha IPOU3BOJICTBE.
CobutoieHne npaBuil HKOJIOTHYECKH TPaMOTHOTO MOBEAEHUS B OKpy:karolel cpeae. OreHka
BIUSHUS XMMHMUYECKOTO 3arpsA3HEHMsI OKPYKaIoLIEeH Cpellbl Ha OpPraHu3M YelloBeKa W JIpyrue
)KuBble opraHu3Mbl. CoOmto/IeHre MpaBuil O€30MacHOTO OOparieHusi ¢ TOPIOYUMH B TOKCHY-
HBIMU BeILIECTBAMH, JTaOOpaTOpHBIM 000OpynoBaHHeM. KpuTuueckas OLEHKa JTOCTOBEPHOCTH
XMMHYECKON MH(OpMaIUK, NOCTYNAIONIEH U3 Pa3HbIX HCTOYHUKOB.

Texyumuii KOHTPOJIb:

YCTHBIN (bpoHTaTBHBI)
orpoc, WHIUBUIYyaTbHBIE
3aJIaHMS.

Py0exHbIii KOHTPOJIb:
MIPOBEPOYHBIC, MPAKTUUYECKUE
paboThI

IIpoMexxyTOYHBII
KOHTPOJIb:
JuddeperunanbHblif 3a4ET

Pa3zgen 3. Pusuka




Tema 3.1 Beenenne. Mexanuka

BBenenue

Pa3Butue crocoOHOCTEH SICHO U TOYHO M3JIaraTh CBOM MBICIH, JIOTHUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHMs, BOCHPHUHUMATh M aHAJIU3UPOBATh MHEHMsI COOECEIHMKOB, INpH3HaBas IPaBO
JPyroro 4yeyioBeKa Ha MHOe MHeHue. IIpuBeneHne MpUMEpOB BIMSHUSA OTKPBITUN B (U3HMKEe Ha
IIPOrpecC B TEXHUKE U TEXHOJIOTUU IIPOU3BOACTBA

Kunematruka

O3HaKkOMJIEHHE CO CIOcOo0aMHM ONMUCAHMS MEXAaHWYECKOTO JBIIKEHHS, OCHOBHOM 3ajadyeid
MeXaHUKHU. M3ydeHne OCHOBHBIX (PM3UYECKUX BEIMUMH KMHEMATHKH: IEepeMELIeHHs], CKOPOCTH,
yckopenus. HaOumroieHre OTHOCHTENBHOCTH MEXaHHYECKOro MABIDKEHHs. DopMmynupoBaHue
3aKOHa CIJIO)KEHHs CKOpocTed. McciienoBanne paBHOYCKOPEHHOTO HMPSIMOJIMHENMHOIO JBHKEHUS
(Ha mpuMepe CBOOOJHOTO MAACHUS TeI) M PAaBHOMEPHOTO ABIDKEHHS Tella MO0 OKPYKHOCTH.
[ToHumaHue cCMbICIIa OCHOBHBIX (DU3MYECKUX BEJIMYMH, XapaKTEpU3YIOIIUX pPaBHOMEPHOE
JIBUKEHHE TeJa 110 OKPYKHOCTH

JIlnHaMHuKa

[Tonumanue cMbicia Takux (U3MYECKUX MOJeNel, Kak MarepuanbHas TOYKa, MHEpLHalIbHas
cucrema otrcyera. M3mepeHue Macchl Tena pa3IUYHbIMU - crocobamu. M3mepeHue cui
B3aUMOJICHiCTBUSA Tell. BbluncieHue 3HAYEHHsS YCKOPEHUS Tel IO HU3BECTHBIM 3HAUCHUSIM
JNEUCTBYIOIUX CHJI M MacC Tel. YMEHHE pa3inuyaTh CHIY TSKeCTH U Bec Tena. OObsCHEHUE U
NpUBEJICHUE MPHUMEPOB SBJICHUS HEBECOMOCTU. [IprMeHeHHe OCHOBHBIX HOHATHH, GopMmyn u
3aKOHOB JJMHAMMKH K PEUICHHIO 3a7a4

3aKoHBI COXpaHEHHS B
MeXaHUKe

OObscHEHUE PCAKTUBHOI'O ABHUKXCHUSA HA OCHOBC 3dKOHA COXPAaHCHHA HMITYJIbCA. HpI/IMeHeHI/IC
3aKOHa COXpaHCHUA HMITyJIbCa IJId BBIYUCIICHUA H3MEHCHHI CKOpOCTefI TCJI 1HOpU HX
BSaHMOﬂCﬁCTBHHX. Brruncnenue pa6OTI>I CHJI W H3MEHEHHS KHHETHYECKOMH SHEpTruu TCa.
Brrunciaenue HOTCHHI/IEU'II)HOI\/'I OHEpPIruM TCJI B TPaBUTAIMOHHOM IIOJIC. XapaKTepI/ICTI/IKa
MMPONU3BOJAUTCIIBHOCTH MAIlIMH 1 ,Z[BI/IFaTeHeﬁ C UCITIOJIb30BAHUECM ITOHATHA MOITHOCTH

Tema 3.2 OcHOBBI MOJIEKYJISIPHOI (pu3uKU. TepMoauHAMUKH

Mouiekyasipaas pusznka

DOopMyIMpPOBAHHE OCHOBHBIX ITOJOKEHHHW MOJIEKYISIPHO-KMHETUYECKON TEOpUH. BbIonHEeHMe
IKCIIEPUMEHTOB, CIYXaIIUX 000CHOBAaHUEM MOJICKYISIPHO-KUHETHYECKOH Teopun. Habmronenue
OpOYHOBCKOTO JBIDKEHUs U siBieHus auddy3uu. OmnpeneneHUe MapamMeTpoB BeEIIECTBA B
razooOpa3HOM COCTOSIHUM Ha OCHOBAaHWM ypPaBHEHHUS COCTOSHMSI HJI€aJbHOTO Tasa.
[IpencraBinenue B BuAe rpaduka U30XOPHOTO, M300apHOTO M HM30TEPMHUECKOTO MPOIIECCOB.
Brrunciienne cpenHeil KWHETUYECKOW SHEPruu TEIUIOBOTO JBHXKEHUS MOJIEKYJ MO W3BECTHOM
TeMnepaTrype Beniectsa. Mzmepenue BiaxxHOCTH BO3yXa

TepmoauHamMuka

DKCIEpUMEHTAIBHOE HCCIIEJOBAaHUE TEIIOBBIX CBOMCTB BeleCTBA. PacueT kKojauvecTBa TEIIOTHI,
HEOOXOAMMOTO0 JIJIsi OCYIIECTBICHUS Tpollecca MPEBPAIICHHS BEIIECTBA U3 OJHOTO arperaTHOro
COCTOSTHUSI B Jpyroe. Pacder w3MeHEHUs BHYTPEHHEH SHEpPruu Tel, padoThl U MEepPEeIaHHOTO




KOJIMYCCTBA TCIJIOTBI HA OCHOBAHWH II€PBOr0 3aKOHAa TCPMOJUHAMUKH. OOBbscHeHUE IIPUHIIUIIOB
JIEHCTBHS TCIUIOBLIX MAaIllMH

Tema 3.3 OCHOBBI 2JIEKTPOAMHAMHUKH

DJIeKTPOCTATUKA

Brpluucnenue cui B3auMOJEHCTBUS TOYEUHBIX JJIEKTPUYECKUX 3apsAI0B. Beraucienue
HaIPSHKEHHOCTH U IIOTEHIMAa 3JIEKTPUYECKOrO IO/ OJHOIO U HECKOIBKHUX TOUEYHBIX 3apsAI0B.
N3mepenne pasHOCTH MOTEHIMANO0B. [IpuBeneHre npuMepoB IPOBOJHUKOB, TUIIEKTPUKOB U
KOH/ieHcaTopoB. HabmroieHne sSBieHus 3JeKTPOCTaTUUECKON NHAYKIIUH U SIBIEHUS TOJISIpU3aLIH
JIMIJIEKTPUKA, HAXOIAIIErocs B JIEKTPUYECKOM I10JIE

ITocToSIHHEBIN TOK

I/I3MepeHHe MOHIHOCTH 3JICKTPHYCCKOI'0 TOKA. I/I3MepeHHe QILC U BHYTPCHHEI'O COIIPOTUBJICHUSA
HCTOYHHUKA TOKa. C60p U UCIBITAHUC JJICKTPUYCCKUX ueneﬁ C Ppas3jiMdHbIM COCAUHCHHUEM
IMPOBOAHHUKOB, PACYCT UX I1APAMCTPOB

MarbuuTHoe 1moJjie

Ha6JIIOI[eHI/Ie I[CﬁCTBH?I MAaramMTHOI'O I1O0JId Ha IPOBOJHUK C TOKOM, KAPTHUHOK MAarHUTHBIX MOJICH.
CDOpMy.]'II/IpOBaHI/Ie IIpaBujia JIEBOM pPyKn Ijit OIPEACIICHUS HAIIPaBJICHUA CHJIbI AMnepa.
Brrunciaenue CHIJI, I[CflCTB}GOHIPIX Ha MOPOBOJHHK C TOKOM B MArHMTHOM IIOJIC, 00BACHEHHE
IIPpUHIMIIA ﬂeﬁCTBHﬂ QJICKTPOJABUT'ATCIIA. I/ICCHCHOBaHI/Ie SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIINN

Tema 3.4 KosieOaHus ¥ BOJIHBI. JJIeMEeHTbl KBAHTOBOM (PU3UKH.

MexaHn4yeckue KoJiedoa-
HHA ¥ BOJHBI

[IpuBenenne mnpumepoB KoJjiedaTeabHBIX IBUMXKEHMH. lccrnepoBaHue 3aBUCMMOCTH IEpHOJA
KOJICOAaHUH MaTeMaTH4YeCKOro MasiTHHUKa OT €ro JJMHBI, Macchl M aMIUIMTYIbl KoJeOaHUil.
OmnpeneneHue yCKOpPEHHs CBOOOJHOTO MAaJ€HHs C IOMOIIBIO MAaTeMaTHYECKOrO MAasiTHHKA.
HaGnronenue xonebanuii 3Byvamero tena. [IpuBenenue 3HaueHUs CKOPOCTHU PaclpOCTPaHEHUs
3BYKa B pa3JIMYHbIX cpesiax. YMeHue oObsICHATh HCII0JIb30BaHKE YIbTPa3ByKa B MEIUIINHE

JIEKTPOMarHuTHbIE
KoJIeDaHUs U BOJHBI

HaGnronenue ocipyuiorpaMM rapMOHHYECKUX KojleOaHW CHilbl ToKa B Lienu. OObsCHEHHE
IpEBpALeHMs] SHEPTUHU B HI€aIbHOM KojiebaTenbHOM KOHTYpe. M3yueHue ycrtpoiicTBa u
NpUHIUINA AeWCTBUS TpaHchopMaTopa. AHAIN3 CXEMbI Ilepeiaun AIEKTPOIHEPTUU Ha OOJIbIINe
paccrostHus. [IpuBeaenne npumMepoB BUIOB PaAUOCBI3H. 3HAKOMCTBO C yCTPONCTBAMH,
BXOJISIIIMMH B CUCTEMY painocBs3u. O0cykeHne 0cOOEHHOCTEH paclipoCTpaHeHHs PaIiOBOJIH

CBeToBbIE BOJHBI

[IpuMeHeHre Ha MpaKTUKE 3aKOHOB OTPAKEHUS M MPEIOMIICHHS CBETa MpPH pPEUICHUH 3ajady.
HabGmionenue sBieHuss audpakinuy M JUCIEPCHH CBETa. YMEHHE CTPOUTh H300pakeHHS
IpeJIMETOB, JaBaeMble JMH3aMu. PacueT onTudyeckoi CUIIbI JIMH3bI

KBantoBbIe cBolicTBa
cBeTa

Hab6monenue ¢orosnexkrpuueckoro s¢ddexra. Pacuer MakcMManbHOW KUHETHYECKOW SHEPTUU
2JIEKTPOHOB Tpu (hoTorddexTe

dusuka aToma

®opmynupoBanue noctyinaroB bopa. HabmioneHue nuHeHyaToro M HENpPEPHIBHOIO CIIEKTPOB.
Pacdyer 4acTOTBI M JUIMHBI BOJIHBI MCIIyCKaeMOIO CB€Ta IIPH IIEPEXOJe aTOMa H3 OIHOTO
CTAllMOHAPHOTO COCTOSIHUS B pyroe. OObsICHEHNE IPUHIINIIA ACHCTBHS Ja3epa




®du3uka aromHoro siapa | Habmonenue tpekoB anbda-yactuil B kamepe Bunbcona. Perucrpanus saepHbIX U3JIydeHUH c
U 3JIEMEHTAPHBIX YaCcTHUIl | IOMOIIBIO cueTyuka l'edirepa. Pacder sHeprum cBsi3u aTOMHBIX snep. IlonumaHue neHHocTH
HAy4YHOT'O TIO3HAHWS MHUpa HE BOOOINE JJIs 4YeloBeYeCTBa B IEJIOM, a I KaXJI0ro
oOyyJaronierocs JTM4YHO, IEHHOCTU OBJAJCHHUS METOJOM HAYy4YHOI'O MO3HAHUS JUISl JTOCTUKEHUS
ycrexa B JIIOOOM BHJI€ TPAKTHUYECKOM JIEATETLHOCTH

Tema 3.5 BcecesieHHAS M €€ IBOJIIOLUA.

CrtpoeHue u pa3BuTHne OObsicHeHre MoJieH paciupsiomieiics Beenennoit
Bcenennoii
IIpoucxoxnenue Habmronenue 3Be3a, JIyHsl u muaner B Teneckor. HabmioqeHne COMHEUHBIX MSATEH C MOMOIIBIO

CoIHEeYHOH CHCTEMBI TEJIECKOIIa




3.1. ®opMbI U MeTOABI KOHTPOJISI U OLIEHKH Pe3yJIbTAaTOB

@opMBl U METOJbl KOHTPOJISI U OLEHKH PEe3ylbTaTOB OOYYEHMsI TO3BOJISIOT MPOBEPATH Y

oOydJarmuxcsi ypoBeHb (OPMUPOBAHHUS  OOIIMX KOMIIETEHIIMH WM JMYHOCTHBIX  PE3YJIbTaTOB

OCBOCHUS MPOrpaMMbl BOCITUTAHU A

Pe3ysbTaThl 00y4yenus @opMBbI U METO/IbI KOHTPOJISI U
(ocBOEHHbIE YMeHHUsl M 3HAHMSA) OLICHKH Pe3yJIbTATOB 00y4YeHMsI
YmMenus
A OBnazneHue yMEHUAMHU U HaBBIKAMHU Pa3iNUYHBIX BUJOB | TeKymuii KOHTPOJIbL 3HAHUIA:
OK 1-7 MO3HABATEIILHON AESITEIbHOCTH [UISl H3YUYEHUS Pa3HbIX | YCTHBIM U MUCHMEHHBIHN OIPOC,
JIP 1-30 | cTOpOH OKPYXAIOLIETO ECTECTBEHHOI0 MUPA; WHIUBUyaJIbHbIE 3aJaHus,
y.2 YMeHue ompenensTh LeMd W 33Ja4d JeSTEIbHOCTH, | TECTUPOBAHUE.
OK 1-7 BBIOUPATH CPEACTBA IS UX JOCTYDKCHHS Ha MpakThke; | PyOeskHbI KOHTPOJIb 3HAHUIA:
JIP 1-30 MIPOBEPOYHBIE, MPAKTUIECKHE PAOOTHI.
Y.3 VMeHHe HCIONB30BaTh pasinubble UCTOYHUKH i | IIpoMexyTounbli KOHTPOJIb

OK 1-7 NOJIyYCHUS] ©CTCCTBCHHOHAYy4YHOH uWH(opManuu W | SHAHHM:

JIP 1-30 | omeHmBaTH €€ JOCTOBEPHOCTH IS HOCTIDKeHMs | AM((epeHuHpPOBAHHbIN 324eT
NIOCTaBJICHHBIX LIeJIeH U 3a/1a4;

Y4 YMeHue nNpuMeHsITh €CTeCTBEHHOHAYYHbIE 3HAHUS JJIs

OK 1-7 OOBSICHEHHST OKPY)KAIOLIMX SIBICHHUH, COXpaHEHHUs

JIP 1-30 310pPOBBbS, obecrnieueHus 0e30macHOCTH
KU3HENESITEIbHOCTH, OEpPEeKHOr0  OTHOIIEHUS K
MpUpOJIe, PALMOHAIBHOTO MPUPOIOIOIB30BAaHUS, a
TaKXX€ BBIIIOJHEHUS POJIM TPAMOTHOTO IOTPeOUTES;

3HaHus
3.1 CdhopmupoBaHHOCTh MpeACTaBlIeHU 0 1enocTHOH | Tekymuii KOHTPOIb 3HAHMIA:

OK 1-7 COBPEMEHHOM €CTECTBEHHOHAYYHOHW KapTHUHE MUpPA, | YCTHBIM U MUCBMEHHBIN OIpOC,

JP 1-30 MpUpoIe Kak eIUHON LIESJIOCTHON CHUCTEME, | UHIUBUAYAJIbHbBIC 3aJlaHus,
B3aUMOCBSI3M  YEJIOBEKa, HPUPOABI U OOILIECTBA, | TECTUPOBAHHUE.
MIPOCTPAaHCTBEHHO-BPEMEHHBIX Macmtabax | PyGexkHblii KOHTPOJIb 3HAHMIA:
BceneHHoOl; MPOBEPOYHBIE, TPAKTUIECKUE PAOOTHI.

3.2 Hawnbonee BayKHBIX OTKPBITHH U JOCTHKEHUSIX B IIpome:KyTOYHBIH KOHTPOJIb

OK 1-7 00/1aCTH €CTECTBO3HAHMS, ITOBJIHABIINX HA SBOJIIOLMIO | 3HAHHMIA:

JIP 1-30 | mpeacTaBieHUi 0 IPUPOE, HA Pa3BUTHE TEXHUKU U nuddepeHuUNpPOBaHHDBIN 3a4eT
TEXHOJIOTU;

33 ChopMUpOBaHHOCTb ~ NPEACTABICHUH O HAYYHOM

OK 1-7 METO/E TO3HAHUS MPUPOABI M CPEACTBAX H3YyUCHHS

JIP 1-30 | merammupa, MakpoMupa ¥ MHUKPOMHpPA; BIIaJICHHE
npueMaMHi  €CTECTBEHHO-HAy4YHBIX  HaOJIIOJCHHUH,

OMBITOB, HCCJIECJOBAHUI M OLEHKH JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YJIbTATOB;

34 IonaTuitHbIN anmapaT  €CTEeCTBEHHBIX HayK,
OK 1-7 MO3BOJISIOIMM  [I03HABaTh MHWp, YYacTBOBATb B
JIP 1-30 | gucKyccHsIX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,

UCIIOJIb30BaTh Pa3iIMUHblE WCTOYHUKU WHPOPMALUH
Ul TIOATOTOBKH COOCTBEHHBIX Pa0OT, KPUTUYECKU
OoTHOCUTBhCS K coobmenussm CMMU, cozpepkamumm
HAYYHYI0 HH(POPMAIIUIO;

3.5 OcCHOBHBIE METO/IBI IO3HAHUS (HAOII0IEHNS], HAYYHOTO

OK 1-7 OKCIIEPUMEHTa) JUIS M3Y4YEeHHUS PAas3JIMYHBIX CTOPOH

JIP 1-30 | ecTecTBEHHO-HAyYHOM KapTHHBI MHpa, C KOTOPBIMHU
BO3HMKaeT  HEOOXOIMMOCTh CTaIIKUBAaTbCA B
npodeccuoHabHOU chepe.




4. UaauBUaYyaJIbHBIA MPOEKT

WHauBUyaIbHBIA TPOEKT MPEICTaBIseT co00i 0co0yio hopMy OpraHu3allH ACATEIbHOCTH
CTyZIeHTOB (y4eOHOE MCCIIeIOBAHUE U YUYE€OHBIN MPOEKT).

NuauBuyanbHbIA TPOEKT BBIMOJHSIETCS CTYIEHTAMH CaMOCTOSATENbHO IOJ] PYKOBOJICTBOM
npenogaBarensi (TbIOTOpA) MO BBHIOPAHHOM TeMe B paMKax OJIHOTO WJIM HECKOJIbKUX H3y4aeMbIX
y4eOHBIX TMPEAMETOB, KypCOB B JIO00H H30paHHON 00JACTH JeATENBHOCTH (TIO3HABATEIHHOM,
MPaKTUYECKON, y4eOHO-HCCIIeIOBATEIBCKON, COIIMAIBHON, XYI0’)KECTBEHHO-TBOPUYECKOM, HHOM ).

Pe3ynbTarhl BRINOIHEHNS HHAUBUAYAIBHOIO IPOEKTA JOHKHBI OTPAKaTh:

c(hOpMUPOBAHHOCTh HABBIKOB KOMMYHHKATUBHOM, y4eOHO-HCCIIeI0BaTeNIbCKON
JeATEITbHOCTH, KPUTHUYECKOTO MBILIICHUS;

CIIOCOOHOCTP K HHHOBAIIMOHHOHM, aHAJIWTUYECKOW, TBOPYECKOM, HHTEIEKTYyalbHOMI
JESITEIIbHOCTH;

c(OpMUPOBAHHOCTh HABBIKOB IPOEKTHOM JESITETbHOCTH, a TaKXKe CaMOCTOSTEbHOTO
NPUMEHEHHUS TPUOOPETEHHBIX 3HAHWKA M CHOCOOOB JEMCTBUM NMPH PEUICHUH Pa3IMYHBIX 3ajad,
UCIOJIB3YS 3HAHUS OJTHOTO UM HECKOJIBKUX YYEOHBIX MPEIMETOB HIIM IPEIMETHBIX 00J1acTell;

CHOCOOHOCTh MOCTAHOBKH 1ETH U (POPMYITMPOBAHHUS THIIOTE3bI UCCIICIOBAHUS, TUIAHUPOBAHHUS
paboThl, 0TOOpa U MHTEPIIPETALIMM HEOOXOAUMOI HH(POPMAINH, CTPYKTYPHUPOBAHUS apryMEHTAIlUU
pe3ysIbTaTOB UCCIIEAOBAHUS HA OCHOBE COOpPAHHBIX JIaHHBIX, IPE3CHTAIIMN PE3YJIbTAaTOB.

WuauBuayanbHbI TPOEKT BBIMOIHSAETCS 00YyYalOIIMMCs B T€UEHUE OJHOTO WIU JBYX JIET B
pamMKax Y4eOHOro BpPEMEHH, CIIELIMAJIbHO OTBEIEHHOrO Y4E€OHBIM IUIAaHOM, M JOJDKEH OBITh
NPEJICTaBICH B BHJIE 3aBEPIICHHOTO Yy4eOHOTrO HCCIIENOBAHMS WM pPa3padOTaHHOTO MPOEKTa:
MH(OPMALIOHHOTO, TBOPUYECKOTO, COLIMAJILHOTO, IIPUKIIAJIHOTO, HMHHOBAIIMOHHOTO,
KOHCTPYKTOPCKOT'O, HHKEHEPHOTO.

4.1. IlpumepHblie TeMbl peepaToB (10KJIAA0B), MHAUBHIYAJIbHBIX POEKTOB

* Marepusi, GOpMBI €€ TBHIKSHUS U CYIIIECTBOBAHUSI.

* Ilepssii pycckuii akanemuk M.B.JlomoHoCOB.

* HckyccTBO M ponecc NO3HaHuUs.

*  ®usurKa 1 My3bIKQJIBHOE UCKYCCTBO.

* llBeromys3sbIKa.

* @uszuka B COBPEMEHHOM LIMPKE.

*  @u3nuecKre METOJIbI UCCICOBAHUS TAMITHIUKOB UCTOPUH, APXUTEKTYPhI U TIPOU3BEACHUI
HCKYCCTBa.

* HayuHo-texHudeckuii mporpecc u NpoodIeMbl SKOJIOTHH.

* buorexHosnorus u reHHas uHxeHepust — TexHonorun XXI| Beka.

* HanoTexHOJOTHUs KaKk MPUOPUTETHOE HAMPABIICHUE PA3BUTHUS HAYKU U TTPOU3BOJICTBA B
Poccuiickoit denepanum.

* OxpaHa OKpyXaroliei cpeibl OT XUMUYECKOTO 3arpsi3HEHNUS.

* PacTBOpBI BOKpYT HAC.

* VYCTpaHEeHHE )KeCTKOCTH BOJIbI Ha MMPOMBIIIJICHHBIX MPEATPUSITHSIIX.

* lcTopus BO3HUKHOBEHHMS M PA3BUTHUSL OPTaHUYECKON XUMUHU.

* VYrieBoAbl U UX POJIb B )KUBOUW MPHUPO/IE.

* JKupbl Kak TPOJYKT NUTAHUSA U XUMUYECKOE ChIPBE.

* HexBarka npo0BOILCTBHS Kak IN100abHas MpobdaemMa YeloBeYecTBa U IMyTH €€
peleHusl.

» CpencTBa rUrMeHbl HA OCHOBE KHCIIOPOACOAEPKAIIUX OPTaHUYECKUX COEIMHEHUH.

* CuHTeTHuYecKHe MOIOIINE CPEACTBA: JOCTOMHCTBA U HEIOCTATKH.

» JledumuT O6enka B MUIIEBBIX MPOIYKTAX M €T0 MIPEOI0JICHNE B paMKaX II00aTbHOM
MPOJIOBOJILCTBEHHOMN MIPOrPAMMBI.

* B. . Bepnazackuii u ero yueHue o 6uocdepe.

* lcropus u pa3BUTHE 3HAHUU O KIIETKE.

* Oxpyxarolas 4elloBeKa cpesia U €€ KOMIIOHEHTHI: pa3JInyHbIe B3IJISIbI HA OJHY
npobiemy.

* Tlomynsius Kak eIuHUIIA OMOIOTHYECKOM SBOJIOINH.

* [lomynsuus Kak SKOJOTMYECKas eIUHULIA.



» CoBpeMeHHbIE B3B! Ha OMOJIOTHYECKYIO ABOIIONHIO.

» CoBpeMeHHbIE B3ITISAbI Ha TPOUCXOKICHNE YEIOBEKA: CTOJIKHOBEHHE MHEHHA.
* CoBpeMeHHBIE METO/IbI UCCIIEIOBAHUS KICTKH.

» Cpenbl 0OUTaHMS OPTraHU3MOB: IIPUYHUHBI PA3HOOOPA3HSL.

5. [IpoMexxyTOoUHasi aTTECTAIUSA.

Kontpons u onenka pe3ynbTaToB ocBoeHus aucuuiuiiabel OVY]JI. 13 EcrtecTtBo3HaHue
OCYIIECTBIISIETCS MPENnoAaBaTesIeM B MPOIIECCEe MPOBEICHUS MPAKTUUECKUX 3aHITHI, TECTUPOBAHUA,
a TaK)Ke BBITIOJIHEHHS O0yUYalOIUMHUCSI MHANBUYJIbHBIX 3aJaHUH, IPOEKTOB, UCCIICTOBAHMIA.
OcBoenre 00yJaromuUMucs pabodeld MporpaMMBbl 3aBEPIIASTCS MPOMEKYTOUHOM aTTECTAINCH B
dbopme nuddepeHITMPOBaHHOTO 3aYeTa.

6. YCJOBUS PEAJIN3AIIAY YYEFHOM JJUCHUILIAHBI

6.1. TpeGoBaHus K MAaTePHAIbHO-TEXHHYECKOMY 00ecreydeHnI0

Peanmzanust y4eOHON IMUCHMIUIMHBI TpeOyeT Haiu4usl y4eOHBIX KaOMHETOB;, XHMHH,
bu3uKH, OMOJIOTUH.

B cocraB y4eOHO-METOAMYECKOTO U MaTepHAIbHO-TEXHUYECKOTO O00ECIICUeHHS MPOrpam-
MBI y4eOHOM qUCIUIUTMHBI «ECTecTBO3HAHKE)» BXOIAT:

* MHOTO()YHKITMOHAJIHHBIA KOMIUICKC IPETIOIaBaATEIIS,;

* HArJISIHBIC TOCOOMS (KOMILICKThI y4eOHBIX TaOJIHII, TUIAKATOB, IIOPTPETHI BHLIAIOLIIXCS
YUEHBIX B 00J1aCTH €CTECTBO3HAHUS U T.I1.);

* UHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIC CPEICTBA;

* DKpPaHHO-3BYKOBEIC ITOCOOUS;

* KOMIUIEKT 3JICKTPOCHAOKEHHSI KAOWHETOB;

* TEXHHYECKUE CPEICTBA OOyUCHHUS;

* JIEMOHCTpAlMOHHOE 000pyAoBaHue (00IIEero Ha3HAYEHUS M TeMaTHYECKUEe HaOOpHI);

» naboparopHoe obOopymoBaHue (OOIIEr0 HAa3HAYCHUS U TEMATHYECKHE HAOOpBI, B TOM
YHCIIC JUIs TOCTAHOBKH JEMOHCTPAIIMOHHOTO U YYCHHUYECKOTO IKCIICPUMEHTA, PEaKTHBBHI);

* CTaTUYECKHe, TUHAMHYECKHE, JEMOHCTPAIIMOHHBIC W PA3JaTOYHBIC MOJICNH, BKIIIOYAs
HATypaJIbHbIE OOBEKTHI;

* BCIIOMOTaTeIbHOE 000PYIOBaHUE,;

* KOMILJIEKT TEXHUYECKOHN TOKYMEHTAIlUH, B TOM YHCIIe TaclopTa Ha Cpe/icTBa OOyUeHHs,
WHCTPYKITUH TI0 UX UCITOJIb30BAHUIO U TEXHUKE 0€30TIaCHOCTH;

* OubnuoTeyHsbIN HOH.

7. OcHOBHAaf JIUTEpPaTYypa

1. Koncrautunos B.M., Ps3anos A.I'., ®ageesa E.O. OOmias Ouomorus.— M., M.,
Axanemus 2019.

2. Tabpuensn O.C. Xumus: y4eOHHK COIMAIHHO-DKOHOMHUYECKOTO M TYMaHHUTapHOTO
npodwmieit.— M. Akagemus, 2019.

3. AmutpueBa B.®. ®Ousuka: yueOHUK st TPOPECCHd U CIENUATBHOCTEH TEXHHYECKOTO
npodwmisa. — M., Akanemus, 2019.

4. JImutpueBa B.®. 3agaum 1o ¢usmke: y4yed. mocobOue ISl CTYJIEHTOB
o0mieoOpa3oBarenbHbIX yueOHbIX. — M., Akagemus 2019.

5. Taopuensu O.C., OctpoymoB W.I'. Xumus s mpodeccuii U cCrenuamIbHOCTEH
TEXHUYECKOTO Mpowis: Y4eOHUK A CTYI.YUpPSKICHUN cpelr.npod.odpa3zoBaHus — 7-€ U3/IaHHE
«3marenbckuii neHTp «Akaaemusa», 2019 r.

JlonoJIHUTE/IbHAS JIUTEPATYPbI

Jlna cmyoenmoes

1Tla6puensu O.C. u gap. EcrectBozHanume. XuMmusa: Yy4eOHUK s CTYACHTOB
npodeccoHaIbHBIX 00pa30BaTENbHBIX OpraHU3alui, OCBAaUBAIOIIUX MTpodeccun
cneruainbHoct CITIO. — M., 2019



2. I'abpuensu O.C., OctpoymoB U.I'. Xumus. ais npodeccuit. —M., Akagemus 2018.
3. Amutpuea B.®D. dusuka KOHTPOJIBHBIE MaTepuaibl: yded. mocobue s CTYICHTOB
001eo6pazoBaTeNbHBIX YUeOHBIX. — M., Akagemus 2019.

4 Ilapmyruna JILA.  EcrectBo3nanue. buonorms:  y4eOHMK  Ans  CTYIEHTOB
npoeCCHOHATBHBIX ~ 00pa3oBaTENbHBIX  OpPraHU3allMif,  OCBAaMBAIOIIMX  Hpodeccun |
crnenuansHocty CI1O. — M., 2019

5.Camoninenko  ILLM.  EcrectBozHanume. ®usuka:  yuyeOHMK  JJi1  CTYJEHTOB
npoeCCHOHATBHBIX ~ 00pa3oBaTENbHBIX  OpPraHU3allMi,  OCBaMBAIOIIMX  Hpodeccun |
cnenuansHocty CI1O. — M., 2019

6.Camoiinenko II.U. EcrectBoznanue. dusuka. COOpHUK 3amad: ydeO. mocobue yis
CTYJIECHTOB MPOECCHOHATBHBIX 00Pa30BATEIbHBIX OpPTaHHU3AIMi, OCBAaWBAIOIIUX MPOPECCHH H
cnenuansHocty CI1O. — M., 2019

s npenogasaresei

1. ®enepanbublii 3aK0H «O06 oOpazoBanuu B Poccuiickoit Deaepannn: Geaep. 3aKoH OT
29.12. 2012 Ne 273-@3 (B pen. @enepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne
120-@3, o1 02.07.2013 Ne 170-®3, ot 23.07.2013 No 203-D3, ot 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-@3, ot 03.02.2014 Ne  15-@3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 No 148-D3, ¢ uzm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne
145-@3, B pex. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

2.ITpuka3 MunucrepctBa obpazoBanusi U Hayku PD ot 31 mexabps 2015 r. N 1578 "O
BHECEHUHU W3MEHEHUH B (efepanbHbI TOCYAapCTBEHHBIH 00pa30BaTeNbHBIA CTAaHIAAPT CPEIHETO
oOmiero o0pa3oBaHMs, YTBEPXKACHHBIM TpuKazoM MuUHUCTEpCTBA 00pa3oBaHUS U HAyKU
Poccuiickoit ®enepanuu ot 17 mas 2012 r. N413"

3.IlpumepHass ocHOBHasi 0Opa3oBaTeNIbHAS IMPOrpaMMa CpeIHero oomero obpa3oBaHMUS,
onobpeHHas pemieHueM (deaepaibHOro y4eOHO-METOAMYECKOTO OOBEAMHEHHUS IO 00IeMy
obpazoBanuio (mpotokosn ot 28 uronst 2016 1. Ne 2/16-3).

4. depepanbHBIA KOMIIOHEHT TOCYAApCTBEHHOTO CTaHAapTa oO0mero ooOpa3zoBaHus. /
MunucrepcTBo oopa3zoBanus PO. — M., 2018.

5. Aradonasa 1.b., CuBornazos B.1. O6mias 6uosorus. — M., JIpoda 2019.

6. Kabapaun O.0., Opnos B.A. DkcniepumeHTanbHble 3a1anus 1o ¢usuke. 9—11 kiaccsr:
yuebHoe rmocodue Juist yyamuxcs 001eo0pa3zoBaTeNbHbIX yupexaeHuil. — M., [Ipocsemenue 2017.

7.Kamenckuit A.A.Kpukcynos, E.A.Ilaceunux B.B.O6mas Ouonorusl0—11 kn. — M.,
ITpocsemienue 2018.

8.Camoiinenko IL.U., Cepree A.B. ®Pusuka (g cpenHero mnpogeccrnoHaIbHOro
o0pazoBaHus): y4eOHUK. — M., . Axkanemus 2016.
5.@upcoB A.B. Dusuka: YueOHMK 11 00I1€00pa30BaTENbHBIX YUPEKICHUH HAYaJIbHOTO H
cpenHero npodeccuoHanbHOro oopazoBanus. — M., Akagemus 2019.

9. KacesHoB B.A. Meroanueckre peKOMEHAALMU MO HCHOJIb30BAHUIO y4yeOHHKOB B.A.
KacesinoBa «®wuszuka. 10 winy», «dusmka. 11 wi» npu u3ydeHun QU3NKA Ha 0a30BOM U
npodmibHOM ypoBHE. — M., Akanemus 2018.

10. JIa6koBckmit B.b. 220 3amad o ¢pusnke ¢ pemeHusMu: kaura uist yaammxcst 10—11 k.
o0mieoOpa3oBarenbHbIX yupexaeHuid. — M., Ilpocsenienne 2018.

11. T'abpuensa O.C. Xumus ans npenogasarens: yuedHo-meroanyeckoe nocodue / O.C.
["abpuensn, I'.I". JIsicoBa — M., [lpoda 2018

crernansaoct CI1O. — M., 2018

12 MMapmytuna JILA.  EcrectBo3Hanue. buonorus: yueOHHK JUIs  CTYJCHTOB
npodecCHOHATBHBIX ~ O0pa3oBaTeNbHBIX  OpraHU3alMii,  OCBaMBAIOIIUX  HOpodeccun U
cunennaiapHocTH CITO. — M., 2018

13.Camoiinenko II.M. EcrtectBo3Hanme. @Dusmka: y4eOHHUK I CTYACHTOB
npodecCHOHATBHBIX ~ 00pa3oBaTeNbHBIX  OpPraHW3allMif,  OCBauBalOIIMX  Hpodeccun U
crernansaoct CI1O. — M., 2019

14.Camotinenko I[I.M. EcrectBo3nanue. ®uszmka. COOpHUK 3amad: y4eO. mocoOue st
CTYJIEHTOB Tpo(decCHOHATBHBIX 00pa30BaTeIbHBIX OpTraHHW3allMi, OCBaWBAIONIMX Npodeccun
crenmansHoctu CITO. — M., 2019



/Jlna npenooaeameneii

1. ®enepanbublii 3ak0H «O0 obpazoBanuu B Poccuiickoii denepamuu: deaep. 3akKoH OT
29.12. 2012 Ne 273-®3 (B pen. @enepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne
120-@3, o1 02.07.2013 Ne 170-®3, ot 23.07.2013 No 203-D3, ot 25.11.2013 Ne 317-D3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Noe  15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 No 148-D3, ¢ uzm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne
145-®3, B pen. ot 03.07.2016, c u3m. ot 19.12.2016.)

2.ITpuka3 MunucrepcTBa obpazoBanus u Hayku P® ot 31 nmexabps 2015 r. N 1578 "O
BHECEHUHU M3MEHEHUH B (efepanbHbIl TOCYAapCTBEHHBIH 00pa30BaTeNbHBIA CTAaHIAAPT CPEIHErO
oOuiero o0pa3oBaHMs, YTBEPXKACHHBIM TNpUKazoM MuHUCTEpCcTBa 00pa3oBaHUS U HAyKu
Poccuiickoit @enepanuu ot 17 mas 2012 r. N413"

3.IlpumepHasi ocHOBHasi 0Opa3oBaTeNbHAS MPOTpaMMa CpeaHero odiero obpa3oBaHUS,
ol00peHHas pernieHueM (QeaepaabHOTO  Y4eOHO-METOJAMYECKOr0 OOBEIWHEHUS IO O00IeMy
obpazoBanuio (mpotokosn ot 28 uronst 2016 r. Ne 2/16-3).

4. @enepalibHbIII KOMIIOHEHT TOCYIapCTBEHHOTO cTaHapta obmiero oOpa3oBaHus. /
MunuctepcerBo oopaszosanus PO. — M., 2008.

5. Aradonasa U.b., CuBornazos B.1. O6mas 6uonorus. 10-11kmacc — M., [Ipoda 2017.

6. Kabapmuu O.0., Opnos B.A. DkcriepuMeHTaNIbHEBIC 3a1aHus 10 ¢usuke. 9—11 Kiraccer:
yueOHoe rmocodue Il yyamuxcsi o01eodpa3zoBaTeNbHbIX yupexkaenuil. — M., [Ipocsemienue 2018.

7.Kamenckuit A.A.Kpukcynos, E.A.Ilaceunux B.B.OOwmas Ouonorusl0—I11 xn. — M.,
ITpoceemenue 2019.

8.Camoiinenko IL.U., Cepreee A.B. ®usumka (g cpenHero mnpogeccuoHaIHLHOTO
oOpa3oBanus): yueOHuK. — M., ., Akagemus 2019

9.0upcoB A.B. ®usnka: YueOHuk i 0011e00pa3oBaTeNbHBIX yUPEKISHUH HaYaTbHOTO
U cpenHero npodeccuoHaabHOro oOpazoBanms. — M., Akagemus 2019.

10. KacpsiHoB B.A. MeToanueckue peKOMEHIAIMH 10 HCIIOJIB30BaHUI0 Y4eOHUKOB B.A.
KacbsnoBa «®usuka. 10 wmy», «®duzuka. 11 xn.» npu wuzydenun ¢usukn Ha 0a30BOM U
npodunbHOM ypoBHE. — M., Axagemus 2019.

11. JlabxoBckuit B.b. 220 3ana4 no ¢pusuke ¢ pemieHusMu: kaura ais yvamuxes 10—-11 k.
o0mreo0pazoBarenbHbIX Yupexaenuid. — M., [Ipocsemenue 2019.

HNuTepHeT — pecypcesbi:

www.class-fizika.nard.ru  («Kmaccuass gocka i Jr0003HATENbHBIX»).  WWW.physiks.nad/ru
(«Pu3ukKa B aHUMAIUAX)).
www.interneturok.ru («Bumeoypoku 1o npeaMeTam MIKOJIBHOH HPOrpaMMbI»).
www.chemistry-chemists.com/index.html (3;ekTpoHHBIH KypHAIT «XUMHKH U XHMHUS).
Www.pvg.mk.ru (omummnuana «ITokopu BopoObeBbI TOPHI»).
www.hemi.wallst.ru («Xumus. O6pa3oBaTeIbHBIN CAUT IS MIKOJIEHHUKOBY).
www.alhimikov.net (O6pa3oBatenbHbIil CAiT A IKOJTBHUKOB).
Www.chem.msu.su (DnekTpoHHast OMOIMOTEKA 10 XUMUH).
WwWw.hvsh.ru (xkyprai «XuMus B IIKOJIE»).
WWW.hij.ru (xypHan «XuMHs ¥ KH3HBY).
www.biology.asvu.ru (Best 6uonorusi. CoBpeMeHHast OMOJIOTHsI, CTaThH, HOBOCTH, OMOIHOTEKA).
www.window.edu.ru/window (Eauroe okHO gocTyma K 00pa3oBaTeabHBIM pecypcam MHTepHETa 110

OHMOJIOTHH).



