AHHOTaNUA
yueOHoi qucuuminabl OY .13 EcrectBo3nanne no npogeccun 43.01.02 ITapuxkmaxep

1.1 ObaacThr npuMeHeHHs padoueii MporpaMMbl
Pabouas mporpamma oOGmieoOpazoBarenbHoil ydueOHoi nuctmmanasl OY/J[.13 EcrecTBo3Hanue
SBISIETCSI  YacTbl0O  OCHOBHOM  IPOQEcCHOHATbHOM  00pa3oBaTeNbHOM IPOTpaMMBbl  CPEIHET0

npodecCHOHATBLHOr0 00pa30BaHUsl MPOrPaMMbl HMOJATOTOBKM KBAIM(UIIMPOBAHHBIX PabOUYMX, CITy>KAIIUX
(OIIOII CIIO MIIKPC) no mpodeccun 43.01.02 ITapukmaxep

1.2 Mecro yuyeOHOWl JAUCUMINIMHBI B CTPYKTYype OCHOBHOI mnpodeccHoHAIbLHOM
o0pa3oBaTeJIbHOM MPOrPaAMMBbI:

VYyeOnass mguciuiuinHa «EcTecTBO3HaHUE» SBISETCS y4eOHBIM MPEeIMETOM IO BBIOOpY U3
o0s13aTenpHOM npeaMeTHoi oboacTu «EctectBennslie Hayku» @I'OC cpennero o6miero oopa3oBaHus.

B mnpodeccnonanbHbIX 00pa3oBaTEIbHBIX OpPraHU3AlMAX, PEATU3YIOMUX 00pa30BaTEIbHYIO
nporpaMMmy cpeaHero odmiero obpaszoBanus B mpeaenax ocsoeHus OIIOIT CIIO na 6a3ze OCHOBHOTO
obmiero oOpa3oBanus, yueOHass aucuuiuinHa «EcTecTBo3HaHME» M3ydaeTcss B 001Ie00pa3oBaTeIbHOM
nukie yueoHoro miana OIIOIT CITO na 6a3e ocHOBHOTO 0O0IIero 00pa3oBaHus C MOJTYyYEHUEM CPEIHETO
obmero oopazosanus (IIIIKPC).

B yuebnpix mmanax IIIKPC, mecro ydeOHO#N mucuumiuabl «EcTecTBO3HaHHE» — B COCTaBe
0011e00pa3oBaTeIbHbIX Y4EOHBIX TUCIUILIUH MO BBIOOPY, GOPMHUPYEMBIX U3 00sI3aTENbHBIX MPEIMETHBIX
obnacreir ®I'OC cpeanero obmiero obpazomanus, s npodeccuit CIIO wnmm cnemmansHocterr CITO
COOTBETCTBYIOIIEr0 Mpoduiisi MpodecCHOHATBHOIO 00pa3oBaHUs M HampaBieHa Ha (QOpMHUpPOBaHUE
00X KOMIIETEHIIUH:

OK 1. IloHumarh CyImIHOCTP M COLMAIBHYIO 3HAYUMOCTh CBoeW Oynymieil mnpodeccun,
IIPOSIBIIATH K HEH YCTOMYMBBIN UHTEPEC.

OK 2. Opranus3oBbiBaTh COOCTBEHHYIO J€ATENbHOCTh, HMCXOJS U3 LEIM U CHOCOOOB e€e
JOCTH>KEHUS, OTPE/IETICHHBIX PYKOBOAUTEIIEM.

OK 3. AHanu3upoBaTh pabouyl0 CUTYalMI0, OCYHIECTBIJIATH TEKYILUNH U UTOTOBBIM KOHTPOIb,
OLIEHKY U KOPPEKIHIO COOCTBEHHOM JesTeIbHOCTH, HECTH OTBETCTBEHHOCTh 3a pe3yJbTaThl CBOEH
paboTEHL.

OK 4. OcymuecTBisaTh MOMCK MHPOPMALUU, HEOOXOAUMOW A 3((EKTUBHOIO BBHINOIHEHHUS
npoecCuOHANBHBIX 3aj1au.

OK 5. Ucnonp3oBaTh HHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH B MPO(HeCCHOHAIBHON
JeSITEIbHOCTH.

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

OK 7. VcnonHsTh BOMHCKYIO OO0SI3aHHOCTb, B TOM YHCJIE€ C MPUMEHEHUEM IOJIyYE€HHBIX
npodecCHOHATIBHBIX 3HAaHUH (17151 FOHOLIEH).

1.3 Heau m 3aaayu y4yeOHOH IUCHMIUIMHBI — TPeOOBAHUSI K Pe3yJbTAaTaM OCBOEHHUS
Y4eOHO# JMCIUIIIUHBI:

Copepxanue paboueii nporpamMmbl «EcTecTBO3HaHME)» HaMpaBIeHO HA JOCTUKEHHE CISAYIOIINX
enei:

* OCBOCHHE 3HAHUH O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U METOAaX
€CTECTBCHHBIX  HAyK; 3HAKOMCTBO C  HaumOojiee BaXHBIMU  HJCIMH H  JIOCTHIXKEHUSIMH
€CTECTBO3HAHUS, OKa3aBIINMHU ONPEACIISIONIEE BIIMSIHUE  HAa  Pa3BUTUE  TEXHUKHU u
TEXHOJIOTHI;

* OBJAJICHHE YMEHUSMHU TPUMEHSTH TMONYYCHHbIE 3HAHUS Ui OOBSICHEHHS SBICHUUN
OKPY’KaIOIIEero MUpPa, BOCIPHUATHS WH(POPMAIIMK €CTeCTBEHHO-HAYYHOTO M MTPO(PECCHOHATIBHO 3HAYHMMOTO
CoZEp)KAHUS, pa3BuUTHE WHTEJUIEKTyaJIbHBIX, TBOPUYECKUX
CIOCOOHOCTEN M KPUTHYECKOTO MBIIUICHUS B XOJ€ MPOBEICHUS MPOCTEHIINX HCCIIEIOBAHUM, aHAIN3a



SIBJICHUH, BOCITPUSTHS u WHTEPIPETAINH €CTECTBEHHO-HAayIHOU
uHpOpMaLINH;

* BOCTHUTaHHUE YOEKIEHHOCTH B BO3MOXXHOCTHU TO3HAHUS 3aKOHHOW MPHUPOABI U UCTIOIB30BaHUS
JIOCTH>KEHU I €CTECTBEHHBIX HAayK JUIsl pa3BUTUS LIUBWIIM3AIMU U TIOBBIILICHUS KAUECTBA KU3HU;

* NPUMCHEHHE €CTECTBEHHO-HAYYHBIX 3HAHUH B TPO(PECCHOHATBLHON JACITCIBHOCTH U
MOBCETHEBHON  JKM3HM i o0ecrieueHusi  0€30MacHOCTH  JKM3HENEATEIHHOCTH; TPAMOTHOTO
HCIIOIL30BaHUs COBPEMEHHBIX TEXHOJIOTHIi; OXpaHBI 3J10pPOBBS, OKpYKaloIen
Cpebl.

TpeboBanus K MPEeIMETHBIM PE3yJIbTaTaM OCBOCHHS 0a30BOTO Kypca €CTeCTBO3HAHUS JOJIKHBI
OTpaXKaTh:

1) chopMHUpPOBAHHOCTH MPEACTABICHUHN O 1IEJTOCTHOW COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHE MHPA,
0 TPUPOJIE KaK €IWHON IEJIOCTHOM CHCTEME, O B3aMMOCBS3W YEJIOBEKa, MPHUPOJLI W OOIIECTBA; O
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHoi;

2) BHaJieHWE 3HAHUSMHU O HAMOOJEEe BAXKHBIX OTKPBITUSX M JTOCTHIKEHUSX B O0JACTH €CTECTBO3HAHMSI,
MOBJIUSBILIMX HA 3BOJIOLMIO IPEICTABICHUM O IPUPOE, HA PA3BUTHE TEXHUKHU U TEXHOJOTHUIA;

3) chOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh €CTECTBEHHOHAYYHBIC 3HAHUS JJI1 OOBSICHEHUS OKPYKAFOIIIX
SIBIICHUH, COXpAHCHHS 3JI0POBBS, OOCCICUCHHSI OC30MaCHOCTH IKH3HEACSITEILHOCTH, OEpeKHOro
OTHOILIEHUS K MPUPOJIE, PAIMOHATBHOTO MPUPOIOTIOIB30BAHUS, a TAK)KE BBITIOJIHEHUSI POJIM TPAMOTHOTO
OTpeOUTEIS;

4) cpopMUPOBaHHOCTH MPEACTABICHUN O HAYYHOM METOJE MO3HAHMS MPUPOJBl U CPEACTBAX U3yUYCHHS
Meramupa, MaKkpoMypa U MUKPOMHpA; BIIaJICHHE MPUEeMaMH €CTECTBEHHOHAYYHBIX HAOIIO/IEHUH, OTIBITOB
UCCJICTOBAaHHUM U OIICHKH JIOCTOBEPHOCTHU MOJIYYEHHBIX PE3YyJIbTATOB;

5) BiajieHUe MOHSITUIHBIM aNapaToM €CTECTBEHHBIX HAyK, MO3BOJISIONIUM MO3HABATH MU, y4aCTBOBATH
B JINCKYCCHUSIX TI0 €CTCCTBEHHO-HAYYHBIM BOIPOCAM, HCIIOIB30BATh PA3IMYHbIC HCTOYHUKU WH(OpMAIIUN
JUTSL TIOJTOTOBKH COOCTBEHHBIX pPa0OT, KPUTUYECKH OTHOCHTHCS K cooOmenusm CMMU, comepkammm
HaY4YHYIO HH(OpMaIuio;

6) copMUPOBAHHOCTh YMEHHH MOHUMAaTh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS AJIS KaXJO0ro
YEJIOBEeKa, HE3aBUCUMO OT €ro mnpodecCHOHAIbHON JCATENBHOCTH, pa3inyaTh (aKThl W OICHKH,
CpPaBHUBATh OLICHOYHBIE BBIBOJbI, BUAETh HX CBS3b C KPUTEPUSIMHU OLICHOK M CBSI3b KPUTEPHUEB C
ONPEAECIEHHON CUCTEMOU LIEHHOCTEN.

1.4 Poab yueoHoii nucuumiaunbi: OY /.13 EcTrecTBo3HaHMe B pellleHHH O0LIUX LeJieil U 3a1a4
cpeiHero o61ero o0pa3oBaHusi COCTOMT B o0ecleYeHNH:

n.3 P1roc Coo

(GbopMHUPOBaHUS POCCUNCKON IPaskJaHCKOM UIEHTUYHOCTH 00Y4arOIINUXCS;

COXPaHEHHUS U Pa3BUTHUS KYJIBTYPHOTO Pa3HOOOpa3Hsl U SI3BIKOBOTO HACJIEIUSI MHOTOHAIIMOHAIBHOTO
Hapoaa Poccuiickoii @enepauuu, peajd3alMd MpaBa Ha H3YYEHUE POJHOrO S3bIKA, OBJAJECHUE
JTyXOBHBIMHU LIEHHOCTSIMU U KYJIbTYpPO MHOTOHaIMOHAIBHOTO Hapoaa Poccuu;

BOCIUTAHUS U COLUAIN3ALNN 00YJarOIIUXCsl, UX CaMOMIEHTU(UKAIIMIO TIOCPEICTBOM JIMYHOCTHO U
0O0I11eCTBEHHO 3HAUMMOM JEATEIbHOCTH, COLIMATIBHOTO M IPaXIaHCKOTO CTAHOBJICHUS;

CO3JaHMSI YCIIOBUHM [JJIs pa3BUTHS M caMopeanu3aluu o0ydaroluxcs, Uil (OpMUpPOBaHUS
3I0pPOBOT0, 0€30MMACHOTO U IKOJIOTUYECKHU 1IETIECO00pa3HOro 00pasa KU3HU 00yUarOIINXCS,;

. 4 ®1rocC CO0:

(bopMUPOBaHKS TOTOBHOCTH O0YUAIOLIUXCS K CAMOPA3BUTHIO M HETIPEPHIBHOMY 00Pa30BaHHUIO;

(dbopMHpOBaHUs aKTUBHON yueOHO-TI03HABATEIbHOMN IEATEILHOCTH 00Y4atOLINXCS;

MOCTPOCHUS 00pa30BaTEeNbHON JIEATENbHOCTH C Y4YETOM HWHAMBUAYAJIbHBIX, BO3PAaCTHBIX,
MICUXOJIOTHYECKUX, (PU3UOJIOTMYECKIX 0COOEHHOCTEH U 370POBbsl 00YJaIOIIUXCS;

n. 5 ®IrocC COO:

CTaHOBJICHUS JINYHOCTHBIX XapaKTEPUCTUK BBIMMYCKHUKA: JIOOSIIEro cBOoil kpail U cBoto Poauny,

y'Ba)KaIOIJ_II/Iﬁ CBOH Hapoa, €ro KYyJIbTypy H AYXOBHBIC TpaaulWUW; OCO3HAIOMICIO W IMPUHUMAKOLICTO
TPAAULIUOHHBIC [CHHOCTU CCMbH, pOCCHﬁCKOFO rpaxIaHCKOro o61uecn3a, MHOT'OHAIITMOHAJIbHOI'O
pOCCHﬁCKOFO HapoJa, 4YCJIOBCYCCTBA, OCO3HAKOLICTO CBOI COIIPUYIACTHOCTDH Cy,[[BGC OTC‘-ICCTBa;



KPEaTUBHOTO U KPUTHUECKU MBICIIAIIET0, aKTUBHO M II€JICHANIPABICHHO MO3HAOLIETO MUP, OCO3HAIOIIETO
LICHHOCTh 00pa30BaHuUs M HAyKH, TPyZa U TBOPUYECTBA JJIs YEJIOBEKA U OOILECTBA; BIAICIOLIEr0 OCHOBAaMH
Hay4HBIX METOJ0B IIO3HAHUS OKPYKAIOIIEro MUPa; MOTUBUPOBAHHOI'O Ha TBOPYECTBO U MHHOBALMOHHYIO
JeSITeIbHOCTh; TOTOBOTO K COTPYIHUYECTBY, CIOCOOHOIO OCYIIECTBIIATH y4E€OHO-HCCIEN0BATENbCKYIO,
IPOEKTHY0O M HH(GOPMALMOHHO-II03HABATEIbHYIO JEATEIBHOCTh; OCO3HAIOLIEro cedsl JMYHOCTBIO,
COLIMAJIbHO AKTUBHBIN, YBa)KaIOLIUN 3aKOH U IPABONOPSIO0K, OCO3HAIOIIETO0 OTBETCTBEHHOCTH IEPEN
ceMbel, 00IECTBOM, TOCY/IapCTBOM, YEJIOBEUECTBOM; YBAXKAIOIIET0 MHEHUE JPYTHX JIIOJIEH, YMEIOIIEro
BECTH KOHCprKTHBHBIfI Auajior, AOoCTUrarb B3aUMOIIOHMMAHUA U YCIICHIHO B3aHMOI[eI>'ICTBOBaTB;
OCO3HAHHO BBIMOJHSIOIIET0 W MPONaraHAuPYIONIETo MpaBuia 310pOBOTro, 0€30MaCHOTO U 3KOJIOTHYECKH
1esecoo0pa3Horo o0pasa KM3HHU; MOJrOTOBICHHOIO K OCO3HAaHHOMY BbIOOPY Mpodeccuu, MOHMMAOLIETo
3Ha4YeHUue Mpo(EeCcCHOHAIBHOW MAEATENbHOCTH JUIsl 4YeloBeKa W OOIecTBa; MOTHBHPOBAHHOIO Ha
oOpa3oBaHue U caMo00pa30BaHKUE B TEUEHHE BCEH CBOEH JKU3HHU.

OcBoenue conepkaHusi ydyeOHOH nucuMIuiMHbl «EcTecTBO3HaHMe» o0ecrednBaeT JOCTHUKEHUE
CTYJEHTaMH CJIENYIOUINX Pe3yJIbTAaTOB:

TUYHOCHIHBIX:
- YCTOfIqHBBIﬁ HHTEPEC K UCTOPUH U JOCTUKCHHAM B 00J1aCTH €CTECTBEHHBIX HAayK, YyBCTBO I'opa0CTHU
3a POCCUICKHE €CTECTBEHHBIE HAYKH;
- TOTOBHOCTh K MPOAOIDKCHHIO OOpa30BaHMSA, TIOBBIMICHHIO KBAIM(UKAIUN B  H30paHHON
npodecCHOHATIBHOMN J1eSTEIbHOCTH € UCIIOIb30BaHUEM 3HaHUM B 00aCTH €CTECTBEHHBIX HAYK;
- O00BEKTHBHOE OCO3HAHUE 3HAUMMOCTH KOMIIETEHLUMH B OOJIACTH €CTECTBEHHBIX HAyK JJI 4eJIOBEKa U
o011ecTBa, yMEHUE UCIOIb30BaTh TEXHOJIOTMUECKUE JOCTHXKEHUS B 001acTH (PU3MKH, XUMUH, OHOJIOTUU
JUI TIOBBILIEHHST COOCTBEHHOTO MHTEJIEKTYalbHOIO DPAa3BUTHUS B BBIOpPAaHHOM NpodecCHOHATbHON
JeSITEIIbHOCTH;
- yYMEHHE MpOaHATU3UPOBATh TEXHOTEHHBIC TIOCIEACTBHSA JIsi OKpYXKAlOIIeH Cpeabl, OBITOBOH W
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKA;
- TOTOBHOCTH CaMOCTOATCIIBHO IIO6I)IB3TI) HOBBIC OJId ceos CCTCCTBCHHO-HAYYHBIC 3HAHUA C
UCIIOJIB30BAaHUEM JUIs ATOTO TOCTYIHBIX HCTOUHUKOB HH(pOpMALIUH;
- yYMEHHME YHOpaBJIiATh CBOEH I03HABAaTEIbHOM JEATENHOCTBIO, MPOBOJUTH CaMOOLIEHKY YPOBHS
COOCTBEHHOT'0 MHTEIUIEKTYalIbHOTO PA3BUTHS;
- YMEHHE BBICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHUS B KOMaHJE MO PELICHUIO OOLIMX 3aj1ay B
00/1aCTH €CTECTBO3HAHMUS,

* JIMYHOCTHBIX Pe3yJIbTATOB OCBOEHHS MPOrPAMMBbI BOCTIMTAHUS:

JIP 1 Oco3Haromuii ce0s rpakx JaHUHOM U 3allIUTHUKOM BEIMKON CTpPaHBbI.

JIP 2 IlposBasiomuil akTHUBHYIO TPa)XJaHCKYIO MO3UIUIO, JIEMOHCTPUPYIOIIMM MPUBEPKEHHOCTD
IMPUHIUIIAM YECTHOCTH, MOPAJOYHOCTU, OTKPBITOCTH, SKOHOMHUYECKHM AKTHBHBI M Y4YacTBYIOIIUN B
CTYJIEHYECKOM U TEPPUTOPUATILHOM CaMOYIPABIEHHWH, B TOM YHUCJIE HAa YCJIOBUAX J10OpOBOJIBYECTBA,
IPOAYKTHUBHO B3aUMOJCHCTBYIOIMI U yUaCTBYIOUIUH B A€ATEIbHOCTU OOIECTBEHHBIX OPraHU3aIUM.

JIP 3 CoOmoparonuii HOPMBI TIPABOMOPSIKA, CIEAYIONIMN HaeanaM TPakIaHCKOro OOIIecTBa,
oOecrieyeHns 0€30MaCHOCTH, IpaB U cBoOO rpaxaaH Poccun. JIosnbHBIN K ycTaHOBKaM M MPOSIBICHUSIM
npejcTaBuTeNel CyOKyIbTyp, OTIIMYAIOUINI UX OT TPYII C AECTPYKTUBHBIM U JI€BUAHTHBIM MTOBEICHHUEM.
JIeMOHCTpUPYIOIIUI HENPUATHE U TIPEYIPEKAAIOIINN COLUATIBHO OITACHOE MOBEICHUE OKPYKAIOLIUX.
JIP 4 IlposBistomuii U JAEMOHCTPUPYIOIIMM YBa)XEHHE K JIOJIM TPYyAd, OCO3HAOIIMI LEHHOCTh
coocrBenHoro Tpyna. Crpemsmuiics K (QOPMHPOBAHHUIO B CETEBOM cpele JUYHOCTHO H
pOoQeCCHOHATBHOIO KOHCTPYKTHUBHOTO «IIU(POBOTO CIIENAY.

JIP 5§ JIeMOHCTpUpYIOIUN IPUBEPKEHHOCTh K POJHOM KYyIbType, UCTOPUYECKOM MaMATU Ha OCHOBE
mo6Bu Kk PomuHe, pomHOMY Hapoay, Majloil poAMHE, TNPUHATHIO TPAJAWLMOHHBIX IIEHHOCTEH
MHOT'OHALIMOHAJIBLHOTO Hapoaa Poccun.

JIP 6 IIposiBistomuii yBa)KE€HHE K JIFOASIM CTapIIEro MOKOJIEHUS U TOTOBHOCTh K YYaCTHIO B COLMAIBHON
MOJJIEPKKE U BOJIOHTEPCKUX JBUKECHUSX.

JIP 7 Oco3Haromuii NpuOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; YBaKAIOIINN COOCTBEHHYIO U UYXKYIO
YHUKAJIBHOCTh B Pa3IMYHBIX CUTYalUX, BO BCeX (JOPMax U BUJAX JEATEIbHOCTH.



JIP 8 IlposBnstomuii 1 JEMOHCTPUPYIOIINNA YBAa)KEHHUE K MPEICTABUTENISAM PA3IUYHbIX STHOKYJIbTYPHBIX,
COLMAIbHBIX, KOH()ECCHOHANBHBIX M HMHBIX Tpynn. COnmpUYacTHBIA K COXPAHEHHIO, MPEYMHOXEHUIO U
TPAHCIALUU KYJbTYPHBIX TPAIULUI U HEHHOCTE MHOTOHAIIMOHAJIIBHOTO POCCUMCKOTO rOCYAapCTBa.

JIP 9 CobG:romaronuii v mpomnaraHIupyromnii mpaBuiia 370pOBOro U 6€30MacHOro 00pasa >KU3HHU, CIIOpTa;
OpeayNpexaalonmi 1100 NpeooeBaOIUi 3aBUCUMOCTH OT aJKOrojs, Ta0aka, MCHXOAaKTHUBHBIX
BELIECTB, a3apTHBIX UIp U T.A4. COXpaHAIOMHUN [ICUXO0JIOTMYECKYI0 YCTONYMBOCTD B CUTYaTUBHO CJIOKHBIX
WIM CTPEMUTEIBHO MEHSIOIUXCS CUTYALHSX.

JIP 10 3aboTsmuiics 0 3a1uTe OKpYKaroLiel cpeibl, COOCTBEHHOM U UyKOi 0€30MacCHOCTH, B TOM YHCJIE
udpoBoii.

JIP 11 TlposiBisitomiuii yBa)keHUE K 3CTETUUYECKMM LEHHOCTSAM, OOJIaJalolIii OCHOBaMHU 3CTETUYECKOU
KYJIBTYPBI.

JIP 12 Ilpunumaromuii ceMeWHble LEHHOCTH, IOTOBBIM K CO3JIaHUIO CEMbHU M BOCIHMTAHUIO JACTEH;
JEMOHCTPHUPYIOIIMNA HENPUATHE HACUIIUA B CEMbE, YXOAA OT POIUTEIBCKON OTBETCTBEHHOCTH, OTKa3a OT
OTHOILICHHI CO CBOMMHU JIETBMH U UX (PUHAHCOBOT'O COZCPIKAHUSI.

JIMYHOCTHBIE Pe3yJbTAThI peaju3aluy MPorpaMMbl BOCIIMTAHUS,

omnpeJeJieHHbIe 0TPACAEeBbIMH TPEOOBAHUAMH K A€JIOBBIM Ka4eCTBAM JMYHOCTH
JIP 13 BemomnHstonmii mpodeccuoHaNbHBIE HABBIKH B c(hepe mapuKMaxepceKoro UCKYCCTBa.
JIP 14 OOecrneunBaronuii 06€30MacHOCTh KJIMEHTOB, pEUIAIONIMK MpodecCHOHANbHBIE —3aJaud
MOCPEJICTBOM MTPUMEHEHHUSI HOPMATUBHO-TIPABOBBIX JOKYMEHTOB, CaHIIMHA.
JIP 15 IlpuoOperarommii HaBBIKM OLCHKH HHGOpMAIMU B HUPPOBOH Cpene, €€ JTOCTOBEPHOCTD,
CIOCOOHOCTH CTPOUTH JIOTHUECKHE YMO3AKIIIOYEHHs Ha OCHOBAHMHW TIOCTYyHAroOImIed HHPOpPMALUU H
JTAHHBIX.
JIP 16 YBaXuTeJIbHO OTHOCSIIMICS K PE3yJIbTaTaM COOCTBEHHOTO U UYXKOTO TPy/a.
JIP 17 Ilony4aromumii BO3MOKHOCTb CAMOPACKPBITHS U cCaMOpeaIn3alys JIUYHOCTH.
JIP 18 IIpuoOpeTaromniyii OmbIT JIMYHOW OTBETCTBEHHOCTH 33 Pa3BUTHE KOJUICKTHBA, HABBIKOB OOIICHUS H
CaMOYIIPaBJICHHUS.
JIP 19 TorToBBIi COOTBETCTBOBATH OXUAAHUAM paboTodarencii: OTBETCTBEHHBIH COTPYIHUK,
JTUCIHUIUIMHUPOBAHHBIN, TPYHOIIOOMBBIM, HAIENEHHbII HAa JOCTWKEHHE TIIOCTABJICHHBIX 3ajad,
3¢ (}EeKTHBHO B3aUMOJICHCTBYIOIINNA C WICHAMH KOMAHJIbI, COTPYAHHYAIONIUH C JPYTHMH JIIOJIbMU,
MIPOEKTHO MBICIISLIUH.
JIP 20 TlposiBnsomniuii IEHHOCTHOE OTHOIIEHUE K KYJIbTYype U UCKYCCTBY, K KYJIbType PeUd U KYJIbType
IOBEJICHUS, K KpacoTe U TapMOHUMU.
JIP 21 IlposBasitomuii IEHHOCTHOE K CBOEMY 37I0POBBIO U 370pOBBI0 OKpyxkaronux, 30K u 3mopoBoit
OKpYKarOILEU Cpesie U T. 1.

JInuyHOCTHBIE pe3yJIbTaThl peaju3aluy NPOrpaMMbl BOCIIUTAHUS,
onpeneneHHble cyobexkTom Poccuiickoii @enepauun (KpacHogapckuii kpaii)
JIP 22 TlpusHaronmii IIEHHOCTh HEMpPEpPBIBHOTO O0pa30BaHUs, OPHEHTUPYIOIIUICS B H3MEHSIOIEMCS
pBIHKE Tpyda, u30eramomuidi 0e3padoTULbI, YNPaBISIIOIMIMA  COOCTBEHHBIM MpPO(eCcCHOHATBHBIM
pa3BUTHEM, pe(IEKCUBHO OIIEHUBAIOLINIA COOCTBEHHBIN KU3HEHHBIN OIBIT, KPUTEPUU YCHEIIHOCTH.
JIP 23 DxoHOMHYECKH aKTUBHBIN, PEANPUUMYHUBBINA, TOTOBBIN K CAMO3aHITOCTH.

JIn4HOCTHBIE Pe3y/IbTAaThl PeaJIu3aAUMU IPOrPaMMbl BOCIIUTAHMS,
onpeaeaeHHbIC KJIIYEeBbIMH PadoToaaTEISIMH.

JIP 24 JleMOHCTpUPYIOIINI TOTOBHOCTh U CIIOCOOHOCTHh BECTH JUAJIOT C APYTHUMHU JIFOJIBMH, JOCTHTATh B
HEM B3aMMOINOHUMAHHUs, HAaXOIUTh OOLIMEe WEeJW M COTPYJHMYATh Ui WX JOCTHDKEHHS B
npodeccuoHaNbHOM e TeIbHOCTH.
JIP 25 TlposiBistonuii co3HaTeNbHOE OTHOLICHHE K HENpPEephIBHOMY OOpa30BaHUIO KaK YCIOBHIO
yCHENTHON MPodeCCHOHATBHON U 00IIIECTBEHHOM JIeATETLHOCTH.
JIP 26 IlposBisiommii TpakAaHCKOE OTHOLIEHHE K MpO(ecCHOHATbHONW JeATeNbHOCTH Kak K
BO3MOXXHOCTH JIMYHOTO YYacTHsl B PEIICHUU OOIIECTBEHHBIX, TOCYIAapPCTBEHHBIX, OOIIEHAIMOHAIBHBIX
npooeM.

JInyHOCTHBIE pe3y/IbTaThl peaIn3aluy NPOrpaMMbl BOCIIUTAHMS,



omnpeaejieHHbIe Cy0ObeKTaMHu 00pa30BaTeILHOIO Mpolecca.

JIP 27 TIlpoektHO wMbIcHsamuid, 3(G(HEKTHBHO B3aMMOJCHCTBYIONUKA C YICHAMH KOMAaHIbI H
COTPYAHUYAIOIINI C IPYTUMH JIFOIEMH, IEMOHCTPUPYIONTUH TPO(PECCHOHATIBHYIO KU3HECTOUKOCTD.
JIP 28 IlpensarcTByromuii AeCTBUSIM, HalIPpaBICHHBIM Ha YIIEMJIEHHE NIPAB UM YHH)KEHUE JOCTOMHCTBA
(B OTHOIIICHUU CEOS WIIM JPYTUX JIFOJICH).
JIP 29 TlposiBisomuil SMIATUIO K JIMIIAM Pa3HbIX KaTeropuid, BRIPAKAIOIIUNA aKTUBHYIO TPa)XIaHCKYIO
MO3UIMIO, YYAaCTBYIOIIMI B CTYJICHYECKOM CaMOYIPABICHWU, B JEATEIbHOCTH OOLIECTBEHHBIX
OpraHu3alui, a TaKKe HEKOMMEPUYECKUX OPraHU3alui, 3aUHTEPECOBAHHBIX B PAa3BUTUHU T'PAXKIAHCKOTO
oOmIecTBa U OKa3bIBAIOLIUX MOAJIEPIKKY HYKIAIOIIHMCS.
JIP 30 [TpuHuMaromuii ¥ TpaHCIUPYIOLUHI KyJIbTYpY BHEIIHErO BUJa, UMUJIKA TapUKMaxepa.

* MemanpeomemHpix:

- OBJIQJICHUE YMCHHUSMH W HaBBIKAMHM Pa3JIMYHBIX BHJIOB IT03HABATCIIBHOW JEATEILHOCTH IS
M3Y4YEHUS Pa3HBIX CTOPOH OKPYIKAOIIETO €CTECTBEHHOTO MUPA;
- TMPUMEHEHHE OCHOBHBIX METOJIOB MO3HAaHMs (HAONIOACHUS, HAYYHOTO SKCIEPUMEHTA) IS M3YUCHHS
Pa3IMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, ¢ KOTOPHIMH BO3HHUKACT HEOOXOAMMOCTH
CTaJIKUBATHCSI B PO eCCHOHATILHOM cdepe;
- yYMEHHE ONpeNeNsATh LIeJM U 3a/Jaud JeATEIbHOCTH, BBIOMpATh CPEACTBA JJIA MX JOCTIXKCHHS Ha
MIPaKTHUKE;
- YMEHHE HCIOJb30BaTh PA3IMYHbIC UCTOYHHUKHU ISl TIOJIYYCHHS] €CTECTBEHHOHAYYHONW MH(OpMaLUU U
OIICHUBATH €€ JJOCTOBEPHOCTH /I JOCTHXKCHHUS TIOCTABJICHHBIX IIeJIeH 1 3a/1ay;

* npeOMemHubIx:
- c(hOpMHUPOBAHHOCTH MPEJICTABICHUI O LIEJIOCTHOM COBPEMEHHON €CTECTBEHHOHAYUHOUH KapTHHE MHpa,
NpUPOJE KaK €IWHOH IICJIOCTHOM CHCTEME, B3aMMOCBSI3M 4YEJIOBEKa, MPUPOABI M  OOIIECTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHoi;
- BJIaJICHWE 3HAHUSIMU O HAMOOJIee BAXKHBIX OTKPBITHUSX M JOCTHKEHUSX B 00JACTH €CTECTBO3HAHMS,
MOBJIUSIBILIMX HA 3BOJIIOLMIO IPEACTABICHUM O IPUPOJE, HA PA3BUTHE TEXHUKU U TEXHOJIOTHUH;
- CcpOpMHUPOBAHHOCTH YMEHHUS TPUMEHATH ECTECTBEHHO-HAyYHbIC 3HAHUA JUISI  OOBSICHEHUS
OKPYKAIOIIUX SIBJICHUH, COXPAHCHHS 3JI0POBbs, OOECIeYCHHsSI OC30MaCHOCTH IKU3HEACITCILHOCTH,
OCpEKHOTO OTHOIICHHS K MPUPOJIC, PAlMOHAIBHOTO MPUPOIOIOIL30BAHMS, a TAK)KE BBITOIHEHHUS POJIU
TPaMOTHOTO MOTPEOUTETIS;
- c(hOpMHUPOBAHHOCTH MPEICTABICHUI O HAYYHOM METOJE MO3HAHUS MPUPOJBI U CPEACTBAX M3yUCHUS
MeraMmupa, MakpoMHpa ¥ MHUKPOMHpA; BIaJCHHE MPUEMAMH €CTECTBEHHO-HAYYHBIX HaOIIOICHUM,
OTIBITOB, UCCJICIOBAHHUM U OIEHKH JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTATOB;
- BJIaJICHUE MOHATUIHBIM anmnapaToM €CTECTBEHHBIX HAYK, MO3BOJISIIOIIUM [MO3HABATh MUpP, Y4aCTBOBATh
B JIUCKYCCHSIX 10 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOJIH30BaTh Pa3IMYHbIe HICTOYHUKHA WH(OpMAIun
JUISl TIOJITOTOBKH COOCTBEHHBIX pPadOT, KPUTUUYECKH OTHOCHTHCS K cooOmieHusM CMMU, copepkamum
HAy4YHYI0 UH()OpMAIIHIO;
- c(hOpMHUPOBAHHOCTh YMEHHUH MOHUMATh 3HAYUMOCTb E€CTECTBEHHOHAYYHOTO 3HAHUS I KauJI0TO
YeloBeKa, HE3aBHCHUMO OT €ro MnpoQecCHOHANbHOW JesATeNbHOCTH, pa3inyaTh (aKThl U OIICHKH,
CpPaBHUBATh OIICHOYHBIE BBIBOJbI, BUJETh MX CBSI3b C KPUTEPHUSIMHU OLEHOK U CBSI3b C KPUTEPHUSIMU C
ONPEAECIEHHON CUCTEMOM LIEHHOCTEN.

KosnuyecTBo yacoB Ha ocBoeHHe padoyeil NporpaMMbl y4eOHOM JMCHUIITTHHbI
OV /. 13 EcrecTBO3HAHME:
MakcHuMaibHas yueOHasi Harpy3ka oOyuatomerocs — 270 yacos,
BKJIIOYas: o0s3aTenbHas ayAuTopHas yueOHas Harpyska oOyuatomierocs — 180 yacos;
caMmocTosTeNnbHas paboTa oOyuatomierocs — 90 yacos.

1. CTPYKTYPA M COJAEPKAHUE OBIIIEOBPA3OBATEJBLHOM YYEFHOM
JUCHUIIVIMHBI OY . 13 ECTECTBO3HAHHUE



[Tpu peanu3anuu COJIepKAHUS o0mreobpazoBarenbHON yaeOHOU JUCITUTITUHBI
«EctectBo3nanne» B mpeaenax ocBoeHus OITOIT CITO na Ga3ze ocHOBHOro oOmiero oOpa3oBaHHs C
nosrydeHueM cpeanero odmero oopazosanus (IIITKPC) makcumanbhast yaeOHasi Harpy3ka 00yJaromuxcst
COCTaBIISICT:

no npodeccusam CIIO texnuueckoro mpoduis ais npodeccuit cpenHero npodeccuoHaabHOTro
00pa3oBaHus COIMATIBHO-3KOHOMUYecKoro npoduis: 43.01.02 [Tapuxmaxep.

O0beMm padoueii nporpammel yueoHo nucunminabl OY /(.13 EcrectBo3HaHue

Bup yueOHoii padoThl Oovem uacos
MaxkcumanbHas yyeOHasi Harpys3ka (Bcero) 270
Oo6s13aTeIbHAS Ay INTOPHAs yYeOHAasi HAarpy3Ka (Bcero) 180
B TOM YHUCIIE:

MIPaKTUYECKHUE 3aHATUS 24
CamocrosiTejibHasi padoTa 00y4aruerocsi (Bcero) 90
[IpomesxyTouHas arTecTanus NpoBOIUTCA B (hopMme: JudpepeHunpoBaHHOTO

3auéra




MuHHCTEPCTBO 06pa30BaHus, HAYKH H MOJIOAEKHONH MOJTHTHKH
Kpacnoaapckoro kpasi
TocyaapcTBenHoe Glo/keTHOE NpodeccHOHaILHOE 00pa3oBaTeIbHOe
yupesxxaenue Kpacnogapckoro kpast
«YcneHcKHii TeXHHKYM MeXaHH3alHH U NPogecCHOHANIBHBIX TEXHOJIOTHil»

PABOYAS TIPOTPAMMA
o6meoOpazoBaTesbHoil yueGHoi aucuuninnbl OY/[.13 EcTrecTBo3HaHKE
nJis npogeccHu

43.01.02 [Tapuxkmaxep

2022 .
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IIpencenarens 49' A HH Benora
O.B. Consinuna ST A
«30» aBrycra 2022 r
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npotokos Ne 1 ot «31» aBrycra 2022 r.
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(mpoToxon ot 28 mions 2016 1. Ne 2/16-3); ¢ yrouHeHUsMH, 0100peHHBIMH HaydHO-MeToaiIecKiuM

coserom LlenTpa mpodeccronanbHOrO0 06pasoBanust U cucteM Kpanupukanmit LAY «OUPOy
' [Iporokon Ne 3 ot 25 mast 2017 r. st mpodeccun 43.01.02 IMapuxmaxep.

Opranmzanus pa3padorunk:
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1.ITacopt padoueil mporpamMMbI
1.1. OobaacTs npuMeHeHHs padoyeil NPOrpaMMbI

Pabouass  mporpamma  oOmeoOpazoBaTtenbHOM — yueOHOW — mucnumimabel  OV][.13
EctecTBO3HAaHME SBISETCS YacThIO OCHOBHOW MPOQECCHOHATBHOW 00pa30BaTEIbHOW MPOTPAMMBI
CpeaHero TMpPOQecCHOHATBHOTO O00pa30oBaHUsl MPOrPaMMbl TOATOTOBKU — KBATH(DUIIMPOBAHHBIX
pabounx, cayxamux (OITOIT CIIO ITITKPC) mo npodeccun 43.01.02 [Tapukmaxep.

1.2 MecTo y4yeOHOH MCHUIUVIMHBI B CTPYKTYpe OCHOBHOI mnpodeccHoHAIbLHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYyeOunas mucnuminHa «EcTecTBo3HaHHE» SBISETCS y4E€OHBIM MPEIMETOM IO BHIOOPY U3
oOsi3arenbHOM  mpeamerHor obOmactu  «EcrectBennbie Hayku» ®OI'OC cpemnero oOiero
o0OpazoBaHusl.

B npodeccuoHaTbHBIX 00pa3oBaTeNbHBIX OpTraHHU3aIHIX, peaTM3YIONUX
00pa3oBaTeNbHYIO TPOrPaMMYy CpellHero oomero oopasoBanus B npenenax ocsoerust OIIOIT CITO
Ha 0a3e OCHOBHOTO 00IIero oopazoBanus, yaeOHas JUCIHHUIUIMHA «ECTeCTBO3HAHWE) H3ydaeTCs B
obmieoOpazoBarenbHoM nukie yuebHoro mimaHa OIIOII CIIO wa 6a3e OCHOBHOrO OONIETO
o0pa3oBaHus ¢ Moy4eHueM cpeasero obmero oopazosanus (IITIIKPC).

B yuebnbix mmanax [IIIKPC, mecto yueOnoil aucuumiunbl «EcTecTBo3HaHue» — B
coctaBe 001eo0pa3oBaTEIbHBIX  Y4€OHBIX JUCHHUIUIMH 1O BBIOOpPY, (opMHpyeMBbIX U3
o0si3arenbHBIX mpeaMeTHbIx obnmacreir @I'OC cpeanero obmero obpasoBanusi, i mpodeccuii
CIO umu cnennanbHocteit CITO cooTBeTcTBYIOMIET0 MPOQHIIs MPo(PecCHOHATEHOTO 00pa30BaHUS
U HampasJieHa Ha (OpMHUPOBAHHUE OOIUX KOMITETEHITHI:

OK 1. [ToHumaTh CyIIHOCTh M COLMAJBbHYIO 3HAUUMOCTh CBOeW Oynyuieil mpodeccun,
HPOSIBIIATH K HEM yCTOWYMBBINA HHTEpPEC.

OK 2. Opranu3oBblBaTh COOCTBEHHYIO IESTEIBbHOCTb, UCXOMAS M3 LENM U CHOCOOOB ee
JOCTHIKEHUS, OTIPE/ICTICHHBIX PYKOBOIUTEIIEM.

OK 3. AHanu3upoBarh pabO4Yyl0 CHUTYyallMIO, OCYIIECTBISATh TEKYIIMH W HMTOTOBBINA
KOHTPOJIb, OLEHKY ¥ KOPPEKIMI0 COOCTBEHHOW JEATEIIbHOCTH, HECTH OTBETCTBEHHOCTH 3a
pe3yabTaThl CBOEH pabOTHI.

OK 4. OcymectBiare NOUCK HHPOpMaLuM, HeoOxoauMol mns  3¢ddexTuBHOrO
BBINOJIHEHUS TPO(ECCHOHATIBHBIX 3a]1a4.

OK 5. MHcnonws3oBarh  HMHGOPMAlMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJOTHMH B
npodecCHOHATBLHOMN 1A TENTbHOCTH.

OK 6. PabGorarp B komaHje, 3(p¢eKTHBHO OOLIaThCS C KOJIJIETaMH, PYKOBOACTBOM,
KIIMCHTaMH.

OK 7. HUcnonHATh BOMHCKYIO OOS3aHHOCTh, B TOM YMCJI€ C IPUMEHEHHUEM MOJIYyYEHHBIX
npodeccuoHaNbHBIX 3HAaHUH (JIJ1s1 FOHOLLEH ).

1.3Henrn wm 3agayd y4eOHOH JUCHUIUIMHBI — TpeOOBaHHMS K pe3yJbTaTaM
OCBOEHHUS Y4eOHOI TN CUUIIIHHBI:
Copmepxanne paboueil mporpammbl «EcTecTBo3HaHME» HANpaBlIeHO Ha JIOCTIKEHHE
CIEAYIOIIUX LETEH:

* OCBOEHHE 3HAaHHM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHE MHUpPa U METOAAX
€CTeCTBEHHBIX HAyK, 3HAKOMCTBO ¢ Hauboyiee BaXHBIMH UICSIMH U  JIOCTHIKEHUSMHU
€CTECTBO3HAHUS, OKA3aBIIMMHU  ONPEACISIONIee  BIMSHUE HAa  pPa3BUTHE  TEXHUKH H
TEXHOJIOTHH;



* OBJAJICHWE YMEHHUSMU NTPHUMEHSATH MOJYYEHHBIC 3HAHUS IS OOBSICHEHUS SIBICHHIA
OKpPYXKAIoIIero MHUpa, BOCHPUATHS HHOOPMALMK €CTECTBEHHO-HAYYHOTO M MpOodhecCHOHAIBHO
3HaYUMOTO COJZIEpKaHUS; pa3ButTue MHTEJJIEKTYalbHBIX, TBOPUYECKUX
CIIOCOOHOCTEN M KPUTHUYECKOTO MBIIUIEHUS B XOJ€ MPOBEACHUS MPOCTEHIINX HCCIEeTOBaHUM,
aHayM3a SIBJICHUH, BOCIIPUATHUS u MHTEPIIPETALNU €CTECTBEHHO-HAy4YHOM
uHpOpMaLnu;

* BOCIUTaHHEC YOEKICHHOCTH B BO3MOXKHOCTH I[IO3HAHUS 3aKOHHOW MPHPOABI H
UCIIONIb30BaHUsl JIOCTHDKEHUN ©CTECTBEHHBIX HAYK I Pa3BUTHUSl [HUBIIW3ANWNA W TIOBBIIICHUS
KaueCcTBa KU3HH,

* NPUMEHEHHE ECTECTBEHHO-HAYYHBIX 3HAHUI B NPO(PECCHOHAIBHON AESITENbHOCTH H
MOBCEIHEBHOM KHU3HU g oOecrieuyeHus: Oe30MacHOCTH KU3HEAEATEIbHOCTH; I'PaMOTHOIO
UCIIOJIb30BaHUs COBPEMEHHBIX TEXHOJIOTHii; OXPaHbI 3J10pOBbBS, OKpY’Karolei
CpElIbL.

TpeboBanusi K TPEIMETHBIM pe3ylibTaTaM OCBOCHHS 0a30BOr0 Kypca €CTECTBO3HAHHS
JIOJKHBI OTpaXaTh:

1) chopMupOBaHHOCTH MPEACTABICHUHN O 1ETOCTHOW COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHHE
MHpa, O TPHUPOJEC KaK €IUHON IEJIOCTHOW CHCTEME, O B3aMMOCBS3H YEJIOBEKa, MPHUPOABI H
o0mIecTBa; 0 MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHo;

2) BrajeHWe 3HAHUSMH O HauOolieeé BaXXHBIX OTKPBITHUSX M JOCTIDKEHHUAX B 00JIacTH
€CTECTBO3HAHMUSI, TIOBJIMSABIIUX HA 3BOJIOIUIO MPECTABICHUN O MPUPOJIE, HA Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

3) cpopMUPOBAHHOCTh YMEHHS TPUMEHATH €CTECTBEHHOHAyYHbIE 3HAHHS ISl OOBACHEHUS
OKPY>KAIOIIMX SBJICHHUM, COXPAHEHUS 3/I0POBbsI, OOECIeYeHUs1 O€30MaCHOCTU KU3HEACSITEIIBHOCTH,
OEpEKHOT0 OTHOIICHHS K MPUPOJE, PAlMOHATHLHOTO MPHUPOIONOIb30BAHMS, a TAKKE BBITTOJIHCHUS
pOJIM TPAMOTHOTO MOTPEOUTEIIS;

4) chopMUPOBAaHHOCTH MPEACTABICHUNA O HAYYHOM METOJE IO3HAHHUS MPUPOJABI M CPEICTBAX
U3YYEeHUS MeraMupa, MakpoMupa W MHKPOMHpPA; BIAJCHHE NpPHUEMaMU €CTeCTBEHHOHAYYHBIX
HaOII0/IEHUH, ONBITOB MCCIEAOBAHUN U OLIEHKH JOCTOBEPHOCTH MOJTYYEHHBIX PE3yIbTaTOB;

5) BiajeHHe TOHSITUMHBIM amnmaparoM eCTECTBEHHBIX HayK, MO3BOJISIIOIIMM TIO3HABaTh MHUD,
y4acTBOBaTh B JHUCKYCCHSIX IO E€CTECTBEHHO-HAYYHBIM BOMPOCAM, HCIIOJNB30BAaTh pPa3IHYHbIC
UCTOYHUKA WHQPOPMAITUU JIJIST TIOJTOTOBKHM COOCTBEHHBIX padOT, KPUTHYECKH OTHOCHTBCS K
coobmenusiMm CMU, conepskamuM HayqHy0 HHGOPMAIIHIO;

6) chOpMHPOBAHHOCTh YMEHUN TMOHMMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS I
KaXJIOTO YeJIOBEKa, HE3aBHUCHUMO OT €ro Mpo(eCcCHOHAIBHOU NEATeTbHOCTH, pa3inyaTh (PaKThl H
OIICHKH, CpPaBHUBATh OIICHOYHBIC BBIBOJbI, BUAETh UX CBA3b C KPUTEPUSMHU OLIEHOK H CBA3b
KPUTEPHUEB C ONPENIETCHHON CUCTEMON LIEHHOCTEN.

1.4 Poab yuyeonoii aucuumiaunsi: OY /(.13 EcTecTBO3HAHHE B pelIeHHU OOLIUX Ieieil u
3a1a4 cpeJHero o0uero 00pa3oBaHus COCTOUT B 00ecreYeHNH:

n.3 ®1roc coo

(bopMHpOBaHUS POCCUHCKOM I'pakJTaHCKOW UIEHTUYHOCTH 00Y4arOIINXCS;

COXpaHEHMsI U pa3BUTUS KYJIbTYpPHOTO pPa3HOOOpazusi U SA3BIKOBOTO  Hacledus
MHOTOHAIlMOHAJILHOTO Hapoaa Poccuiickoit ®denepanum, peaqn3alny IpaBa Ha U3yYEHUE POIHOTO
A3bIKa, OBJIAJIEHUE TYXOBHBIMU LIEHHOCTSMH U KYJIbTYpOIl MHOTOHAIlMOHAIILHOTO Hapoja Poccuu;

BOCIIUTAaHUSI W COLMAIM3ALIUN OOYYaIOUIMXCS, HMX CAMOMJIEHTH(UKALHUIO MOCPEICTBOM
JIMYHOCTHO U OOIIECTBEHHO 3HAYUMOM JI€ATEIbHOCTH, COLUAIBHOTO U TPa’KIaHCKOTO CTAaHOBIICHUS;

CO3/IaHUs YCJIOBUH U Pa3BUTUS U caMopealu3alui oOydaromuxcs, Uit (GOpMHUpPOBAHHUS
3I0pOBOT0, O€30TIaCHOTO U YKOJIOTHYECKH I1E€7I€CO00pa3HOTO 00pa3a KU3HHU 00yUJarOIIUXCS;

. 4 ®1rocC Coo0:

dbopMUpOBaHUS TOTOBHOCTH  OOydYaloIIMXCS K CaMOpPa3BUTHUIO W HENPEpPhIBHOMY
00pa30BaHMIo;



(bopMHUpPOBaHMS AKTUBHON y4e€OHO-TTI03HABATEIBHOM NEITEIILHOCTH 00YJIarOITUXCs;

MMOCTPOCHUA O6pa30BaTCJII>HOI>’I ACATCIIBHOCTU C YUYCTOM MWHAWBUAYAJIbHBIX, BO3PACTHBLIX,
MICUXOJIOTHYECKUX, (PU3UOIOTMIECKUX OCOOCHHOCTEH U 3/I0POBBS 00YUaAIOIINXCS;

n. 5 ®roc Coo:

CTAaHOBJICHUS JIMYHOCTHBIX XapPaKTEPUCTHK BBITYCKHHUKA: JIOOSIIEro CBOM Kpail UM CBOIO

Ponuny, yBakarolmuii CBOM Hapoj, €ro KyJIbTypy U JyXOBHbIE TPAAMIMM;, OCO3HAIOLIETO U
NPUHUMAIOIIETO TPAJUIIMOHHBIE IEHHOCTU CEMbH, POCCHUHCKOTO TIpakJaHCKOro OOIIecTBa,
MHOTOHAIIMOHAIIBHOT'O POCCUHCKOI0 Hapoja, YeI0BEYECTBA, OCO3HAIOLIETO CBOK COMPUYACTHOCTh
cynpbe OrteyecTBa; KPEaTWUBHOTO U KPUTUYECKU MBICISIIETO0, AKTUBHO M LIEJICHANPaBICHHO
MO3HAIOMIETO MHpP, OCO3HAIOIIETO LEHHOCTh OOpa30BaHUS W HAyKH, TPyJa U TBOPYECTBA JUIS
YeJI0BEeKa M OOIECTBA; BIIAJCIOIIEr0 OCHOBAMH HAYYHBIX METOJIOB IO3HAHUS OKPYXKAIOIIETO0 MUPA,
MOTHBUPOBAHHOT'O Ha TBOPYECTBO U MHHOBALMOHHYIO EATEIbHOCTh; TOTOBOIO K COTPYIHUYECTBY,
CIOCOOHOTO  OCYIIECTBJIATH y4eOHO-HCCIIEOBATENBbCKYIO, TPOCKTHYI0 M HH(OPMAIMOHHO-
MO3HABATEIbHYIO JIEATEIBHOCTh; OCO3HAIOIIET0 ce0si JUYHOCTHIO, COLIMAJIbHO AaKTHUBHBIM,
YBa)KaIOIIUN 3aKOH U MPaBOMOPSA0K, OCO3HAIOIIET0 OTBETCTBEHHOCTD MEPE]l CEMbE, O0IIECTBOM,
roCy/IapCTBOM, YEJIOBEYECTBOM; YBAXKAIOIIETO MHEHHUE JPYTUX JIIOJEeH, YMEIOIEro BecTU
KOHCTPYKTUBHBIM JIMajor, JOCTHraTh B3aMMONOHMMAHUA U YCIEIIHO B3aWMOJCHCTBOBATH;
OCO3HAHHO BBINOJHAIIIETO U MPONaraHAUpyIIero IMpaBWia 3J0pOBOro, 0€30MacHOro u
HKOJIOTMYECKU 11e1eco00pa3Horo oOpas3a JKU3HM; IOATOTOBJIEHHOTO K OCO3HAHHOMY BBIOOpY
npodeccud, TOHMUMAIOIIEro 3HAa4YeHHE MPOPECCHOHATBHON NEATENBbHOCTH JJIs 4YeJOBeKa U
o01mIecTBa; MOTHBHPOBAHHOTO HA 00pa30BaHME U caMO0Opa30BaHNE B TEUCHUE BCEH CBOCH JKHU3HH.

OcBoenue coaepxkaHusi ydyeOHOW  jaucuuiuiMHbl — «EcTecTBO3HaHME»  00ecreuuBaeT
JOCTHKEHHUE CTYIEHTAMU CIIEYIOIIUX Pe3ybTATOB:

TUYHOCHIHBIX:
- YCTOMYMBBIA MHTEpEC K MCTOPUU M JIOCTIKEHUSIM B OOJIACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOPAOCTH 32 POCCUIICKUE €CTECTBEHHBIE HAYKHU;
- TOTOBHOCTh K TIPOJOJDKEHHIO 00pa3oBaHWs, NOBBILICHUIO KBaTHM(PHUKAIUKA B H30paHHOM
pohecCuOHANBHOM IEATENIbHOCTH C UCII0JIb30BaHUEM 3HAHUH B 00JIaCTU €CTECTBEHHBIX HAYK;
- O0OBEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIMI B OO0JIACTH €CTECTBEHHBIX HAayK JUIs
YyeJloBeKa U 0OIIEeCTBa, YMEHUE MCIOJb30BaTh TEXHOJIOIMUYECKUE NOCTHKEHHS B 00JacTu (PU3UKH,
XUMHH, OMOJOTMU JUIs TOBBIIIEHUS COOCTBEHHOI'O HMHTENJIEKTYaJIbHOTO Pa3BUTHS B BBIOpaHHON
npodeccuoHaIbHOMN J1eTeTbHOCTH;
- YMeHHME IpPOaHaJM3UPOBATh TEXHOI'CHHBIE MOCIEACTBHS IJI OKpYXkaromei cpelasl, ObITOBON U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEIOBEKA;
- TOTOBHOCTb CaMOCTOSITEbHO J0ObIBaTh HOBBIE Ji C€0S €CTECTBEHHO-HAayuyHbl€ 3HAHUS C
MCIIOJIb30BaHUEM JIJISl 3TOTO JOCTYIHBIX HCTOYHUKOB HH(OpMAIUY;
- YMEHHE YIpaBJISITh CBOEH MO3HABaTENbHOH AESTEIbHOCTHIO, IPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;
- yMEHHE BBICTpAauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIECHHS B KOMaHJE€ MO PEUICHUIO OO0IINX
3aJa4 B 00JIaCTH €CTECTBO3HAHMS,
* IMYHOCTHBIX Pe3yJIbTATOB OCBOCHHS NNPOrPaAMMBbI BOCIIMTAHHUS:

JIP 1 Oco3Haromuii ce0s rpaXI1aHUHOM U 3aIIUTHUKOM BEJIUKOW CTPAHBI.

JIP 2 [lposBasitoliii aKTUBHYIO TPAKJIAHCKYIO MO3ULHUIO, TEMOHCTPUPYIOIIUN MPUBEPKEHHOCTD
MPUHIIMIIAM Y€CTHOCTH, MOPAT0YHOCTH, OTKPBITOCTH, SKOHOMUYECKH aKTUBHBIM U y4aCTBYIOIIUN B
CTYAEHYECKOM M  TEPPUTOPUAIBHOM  CaMOYIpPAaBICHHM, B TOM YHUCJIE Ha  YCIOBHSX
JT0OpOBOJIPYUECTBA, TPOAYKTUBHO B3aWMOJICHCTBYIONIMNH W YYacCTBYIONIMWA B JEATEIHHOCTH
OOIIECTBEHHBIX OpPraHU3alni.

JIP 3 CoOmromaromuii HOPMBI MPABOIIOPSAKA, CIEAYIONIMNA HIeajaM TPaKIaHCKOTO OOIIEeCTBa,
obOecrieueHus Oe3omacHOCTH, TpaB M cBoOox rpaxaaH Poccuu. JlosipHBIH K YCTaHOBKaM M
MIPOSIBJICHUSIM TIPEICTaBUTENICH CYOKyJIbTYp, OTJIMUAIOIMMA WX OT TPyNH C JECTPYKTUBHBIM U



JICBUAHTHBIM IIOBEJICHUEM. JIEMOHCTpHUPYIOIIUI HENpUATHE WU MPEAYNPEKTAIOMNA COLUAIBHO
OMacHOE MOBEJICHUE OKPYKAIOIIUX.

JIP 4 [lposBisitominii 1 TEMOHCTPUPYIOIINN YBaXXEHHUE K JIIOJSAM TPyAa, OCO3HAIOIIMI IIEHHOCTh
cooctBeHHoro Tpyna. Crpemsmmiics K (OPMUPOBAHHUIO B CETEBOW Cpelae JUYHOCTHO U
po(hecCHOHANBHOT0 KOHCTPYKTUBHOTO «1IU(POBOTO CIeaa.

JIP S JleMOHCTpUpPYIOIIUI IPUBEPKEHHOCTD K POAHOU KYJIbTYpE, HCTOPUYECKON ITaMATH HAa OCHOBE
mo6Bu k Ponuue, pogHOMy Hapoay, Majlod poOJIWHE, NPUHATHIO TPAAMIIMOHHBIX IEHHOCTEH
MHOTOHAalMOHAJIBHOTO Hapoaa Poccun.

JIP 6 IlposBisitolmnii yBa)x€HHE K JIFOJSM CTaplIero MOKOJIEHUS M TOTOBHOCTh K YYacTHIO B
COIMAILHOM MOJICPKKE U BOJOHTEPCKUX JIBUKEHUSX.

JIP 7 Oco3Haromuii MPUOPUTETHYIO IICHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIOIIUNA COOCTBEHHYIO H
qy)KyI0 YHUKAJIHHOCTh B PA3JIMYHBIX CHTYAIIHIX, BO BCeX (hOpMax M BUJAX JIEATEIHHOCTH.

JIP 8 IlposBistomii ¥ JAEMOHCTPUPYIOIIMM YBOXKEHHUE K MPEACTABUTEIAM Pa3IUYHBIX
STHOKYJIBTYPHBIX, COIUANBHBIX, KOH(PECCHOHANBHBIX © WHBIX rpynn. ConpuyacTHBIA K
COXPAaHEHUIO, MPEYMHOKEHHID W TPAHCIALMM  KYJbTYPHBIX TPAaJAULMA M  LIEHHOCTEU
MHOTOHAIIMOHAJILHOTO POCCUUCKOTO TOCY/1apCTBa.

JIP 9 Cobmronaromuii ¥ mponaraHAnpyONi MpaBuia 310pOBOro  06€30MmacHOro oopasa KU3HH,
CIIOpTa; MPEAYNPEKAAOIMMA MO0 TPEOAOTICBAOIIMIA 3aBUCUMOCTH OT QJIKOTOJisi, Tadaka,
MICUXOAKTUBHBIX BEUIECTB, a3aPTHHIX UTP U T.J. COXpaHAIONINI ICUXOJOTHYECKYIO0 YCTOMYUBOCTh B
CUTYaTHUBHO CJIOKHBIX WM CTPEMUTEIBHO MEHSIOIIUXCS CUTYaIUsX.

JIP 10 3a0oTsmuiics 0 3aluTe OKpYXKaIoUe cpebl, COOCTBEHHON U 4y)KOi 0€30MacHOCTH, B TOM
quciie MuppoBoi.

JIP 11 [IlposBistomuii yBakKeHHE K OCTETHUYECKUM IICHHOCTSM, OOJIaJaroliuii OCHOBaMU
ACTETUYECKOMN KYJIBTYPBI.

JIP 12 ITpunumaromuii ceMelHble IIEHHOCTHU, TOTOBBIM K CO3JIaHUI0 CEMbU M BOCIIUTAHUIO JCTEH;
JIEMOHCTPHUPYIOUIUN HETNPUSITHE HACUIUS B CEMbE, YXOJa OT POJMUTEIBCKOM OTBETCTBEHHOCTH,
0TKa3a OT OTHOIIEHUN CO CBOMMHU JIETbMU U MX ()MHAHCOBOTO COJIEP>KaHUSI.

JIn4yHOCTHBIE pPe3yabTaThl PeaJIM3aNHMU NPOrPaMMbl BOCIIMTAHMS,

onpe/iesieHHbIE 0TPac/ieBbIMU TPeOOBAHUSMHU K /1€JI0BBIM Ka4ecTBaM JTUYHOCTH
JIP 13 Bemnonssromuii npodeccruoHallbHble HaBBIKU B cpepe MapuKMaxepCcKoro HCKyccTBa.
JIP 14 OGecneunBaronuii 0€30MaCHOCTh KJIMEHTOB, pELIAIOUINil MpodeccuoHaNbHbIE 3a7auu
NIOCPEACTBOM IPUMEHEHUSI HOPMAaTUBHO-TIPABOBBIX TOKYMEHTOB, CaHIIMHA.
JIP 15 IIpuoOperaromuii HaBbIKM OLIEHKH MH(OpManuu B HU(PPOBOH cpene, ee TOCTOBEPHOCTb,
CHOCOOHOCTH CTPOUTH JOIMUYECKHE YMO3AKIIUEHUsI HA OCHOBAHMM MOCTyHaromed nHpopmanuu u
JTAaHHBIX.
JIP 16 YBaxxuTenbHO OTHOCSIIUICS K pe3yabTaTaM COOCTBEHHOI'O U Yy»OTo Tpy/a.
JIP 17 Ilony4aromumii BO3MOKHOCTb CAMOPACKPBITHS M CAMOpEAIN3alnsl INYHOCTH.
JIP 18 IlpuoOperarouiyii OnbIT JUYHOM OTBETCTBEHHOCTH 3a pa3BUTHE KOJUIEKTHBA, HABBIKOB
OOLIEHUS U CaMOYIIPABJICHUS.
JIP 19 T'0oTOBBIII COOTBETCTBOBATh OXHUAAHUSIM pabOTOHaTeNeil: OTBETCTBEHHBIM COTPYIHUK,
JUCIUIUIMHUPOBAHHBIN, TPyn0ItOOMBBIN, HAllEICHHBI Ha JOCTH)KEHHE IIOCTAaBJICHHBIX 3ajad,
3 PEKTUBHO B3aUMOJICHCTBYIOIUI C WIEHAMU KOMaHbl, COTPYIHUYAIOIIMNA C APYTUMH JIFOJbMH,
MPOEKTHO MBICIISIIIIUH.
JIP 20 IlposBisromuil IEHHOCTHOE OTHOLIEHHE K KYyJIbTYpe U HMCKYCCTBY, K KYyJIbType peud M
KyJIbType MOBEJEHUS, K KPACOTE U TAPMOHUMU.
JIP 21 IlposiBasiomuii 1IEHHOCTHOE K CBOEMY 3J0POBbIO M 3/10pOBBIO OKpykarommx, 30K u
3I0pPOBOM OKpY>KalOIIEH Cpesie U T.1.

JIN4HOCTHBIE Pe3yJIbTAThI peaJu3aliu NIPOrpaMMbl BOCIIMTAHNS,
onpeneneHnbie cyobexTom Poccuiickoii @enepannn (KpacHogapcekuii kpai)
JIP 22 [lpusHaromuii I1€HHOCTh HENPEPHIBHOTO OOpa30BaHMs, OPUEHTUPYIOLIUICS B
U3MEHSIOMIEMCSl pBIHKE TpyaAa, u30eraromuii 06e3paboTHIbI, YIPaBISIOUMH COOCTBEHHBIM
MpOECCHOHAIBHBIM pPa3BUTHEM, PE(IECKCHBHO OIICHUBAIOIMIMA COOCTBEHHBIM >KMU3HEHHBIN OIIBIT,
KPUTEPUU YCIICIIHOCTH.



JIP 23 DKOHOMHMYECKH aKTUBHBIN, IPEANPUUMYUBBINA, TOTOBBIN K CAMO3aHSITOCTH.

JIN4HOCTHBIE Pe3yJIbTAThI peaJu3aliy NPOrpaMMbl BOCIIMTAHUS,
onpeiesJieHHbIE KJIYeBbIMH padoToaaTeIsIMH.

JIP 24 JleMOHCTpUPYIOIIHUA TOTOBHOCTh M CIIOCOOHOCTh BECTH IHAJIOT C JIPYTHMH JIIOJIbMH,
JIOCTUTaTh B HEM B3aMMOIIOHMMAaHUs, HAXOUTh OOLIUE LENN U COTPYIHUYATh AJI UX JTOCTHIKEHUS
B IIPO(heCcCUOHATEHOM IS TENIbHOCTH.
JIP 25 TlposiBisitomuii cO3HATENIbHOE OTHOILIEHHWE K HEMPEpPhIBHOMY OOpa30BaHUIO KAaK YCIOBHUIO
yCIENHOM npodeccuoHalbHON U 00IIeCTBEHHOM e TEIbHOCTH.
JIP 26 IlposiBisitonuii rpakJaHCKOE OTHOIICHHE K MPOQPECCHOHATBHON IESITEIBHOCTH Kak K
BO3MOXKHOCTH  JIMYHOTO  y4yacTHUSi B  pELIEHUH  OOIIECTBEHHBIX,  T'OCYIapCTBEHHBIX,
0O0IIEHAIIMOHAIBHBIX POOJIEM.

JIMYHOCTHBIE Pe3y/IbTAThI Ppeaju3alui NPporpaMMbl BOCIIUTAHMS,

omnpee/ieHHbIe Cy0ObeKTaMu 00pa30BaTeJILHOIO Mpolecca.
JIP 27 IlpoekTHO MBICIAIMH, 3(PQPEKTUBHO B3aUMOJNCHCTBYIONIMIA C WICHAMH KOMaHIbBl U
COTPYIHUYAOLINNA c JIPYTUMH JIFOTBMH, JIEMOHCTPUPYIOIIHI npoecCHOHAbHYIO
J)KU3HECTOMKOCTD.
JIP 28 IlpenarcrByromuii JEHCTBUSM, HAIpPaBICHHBbIM Ha YIIEMJICHHWE IpPaB WIM YHH)KECHHE
JIOCTOUHCTBA (B OTHOIICHUH CEOsI HJIU IPYTUX JIFOJIEH).
JIP 29 IlposBistomuii SMIATHIO K JUUAM pPa3HbIX KaTE€ropui, BBIPAKAIOIIMN aKTHUBHYIO
rpaXJaHCKYI0 TO3MIMI0, YYacCTBYIOIIMH B CTYJEHYECKOM CaMOYIPaBICHHUH, B JESATEIbHOCTH
OOIIIECTBEHHBIX OpPraHU3AIMK, a TAaKXKE HEKOMMEPYECKHX OpraHW3allMi, 3aWHTEPECOBAHHBIX B
Pa3BUTHH TPAXTAHCKOTO OOIIECTBA M OKA3BIBAIOIIUX MOICPIKKY HYKTAFOIIIMCS.
JIP 30 IIpunumaromuii ¥ TpaHCIUPYIOIIMM KYJIbTYPY BHEIIHETO BUAA, UMHUJIKA [TapUKMaxepa.

* MemanpeomemHulx:

- OBJIQJICHUE YMEHHUSMHU U HABBIKAMH PA3IUYHBIX BUJOB IMO3HABATEIHHOU ACSTEILHOCTU IS
M3Y4YEHUS Pa3HbIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MUPA;
- TMPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHUS (HAOJIOACHHS, HAYYHOTO SKCIEPUMEHTA) st
W3Y4YEHUSl PA3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, C KOTOPHIMH BO3HUKAET
HEOOXOIMMOCTh CTAJIKMBATHCS B MPOPECCHOHAITBHOM cdepe;
- yYMEHHE ONpeAeNsATh LEeNU U 3aJaud JeATeIbHOCTH, BRHIOMPATh CPEACTBA A X JOCTIKEHHUS Ha
MIPAKTHKE;
- yYMEHHE HCHOJb30BaThb pa3jM4Hble MCTOYHUKHU JUIA TOJYyYEHUS €CTECTBEHHOHAyYHOMH
nH(pOpPMAIIMU U OLIEHUBATh €€ JOCTOBEPHOCTH JIJISl IOCTHKEHHUS MTOCTABIICHHBIX IIeNiel U 3a/1ay;

* HPEOMEMHbBIX:
- c(hopMHUPOBAHHOCTH MPEJICTABIICHUN O IIEJIOCTHOM COBPEMEHHON €CTECTBEHHOHAYUYHON KapTHHE
MHUpa, MPUPOJIE KaK €AUHOU IEJIOCTHON CHUCTEME, B3aMMOCBSI3M YeJIOBEKa, MPUPOBLI U 00IIeCTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHoii;
- BIQJICHHE 3HAHUAMHU O HauOolee BAXKHBIX OTKPHITUAX M JIOCTIDKEHUSX B 00JIacTH
€CTECTBO3HAHMS, MOBJIMABIINX HA 3BOJIIOIUIO MPEACTABICHUN O PUPOJE, HA PAa3BUTHE TEXHUKU U
TEXHOJIOTHIA;
- c(hOpMHUPOBAHHOCTh YMEHHUS TMPHUMEHITh €CTECTBEHHO-HAyYHbIE 3HAHUS [N OOBSCHEHUS
OKPYKAIOIIUX SIBICHUH, COXpaHEHUS 3[I0OPOBBs, OOeCrieueHUuss 0€30MaCHOCTH KU3HEACSITETbHOCTH,
OEpEeKHOTO OTHOMIICHUS K MPHUPOE, PAIIMOHATHLHOTO MPUPOJIOTIONB30BaHUS, & TAaK)KE BBHITIOTHEHUS
POJIA TPAaMOTHOTO TTOTPEOUTEIIS;
- chopMHUPOBAHHOCTH TPEACTABICHUA O HAYYHOM METOJIe TO3HAHHUS TPHUPOIBI M CPEICTBAX
W3y4eHUs] MeraMupa, MakpoMupa W MHKPOMHpPA; BJIAJICHUE MPUEMaMH €CTECTBEHHO-HAyYHBIX
HAOII0/IEHUH, ONBITOB, UCCIIEIOBAHUHN U OIIEHKU JOCTOBEPHOCTHU MOJYUYEHHBIX PE3YyIbTaTOB;
- BIIaJICHUE TOHATUMHBIM alMapaToM €eCTECTBEHHBIX HAyK, MO3BOJSIOIIMM [O3HaBaTh MM,
y4acTBOBaTh B JUCKYCCHUAX I10 E€CTECTBEHHO-HAyYHBIM BOIPOCAM, HCIIOJIb30BATh pPa3IUYHbIC



UCTOYHHNKHN I/IH(I)OpMaI_II/II/I J11 IMMOATrOTOBKU COGCTBGHHBIX pa60T, KPUTHYCCKHU OTHOCUTBCA K
coobmenusiMm CMU, conepkamymM HayqHYyI0 HHGOPMAIIHIO;

- ¢(hOpMHUPOBAHHOCTh YMEHUN TOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOT'O 3HAHMS TSI KaXKJI0TO
YyeJloBeKa, HE3aBHCHUMO OT €ro Nmpo)eCCHOHATBHOM NeATENbHOCTH, pa3indarh (akThl U OLEHKH,
CPaBHHMBATh OLICHOYHBIE BBIBOJIbI, BUACTh X CBSI3b C KPUTEPUSMHU OLEHOK U CBS3b C KPUTEPHUIMH C
OIIPEIETIEHHON CUCTEMOU LICHHOCTEH.

KosmyecTBO YacoB Ha 0CBOeHHe padoUeii MPOrpaMMbl Y4eOHOH THCHUIIIHHBI
OVY/l. 13 EcrecTBO3HAHME:
MaKCHMasibHas yueOHas Harpyska o0Oyudarorierocs — 270 4acos,
BKJIIOYast: 00s3areNbHas ayAuTopHas yueOHas Harpy3ka ooydarorierocs — 180 gacos;
camoCTosATeNIbHas paboTa oOyuaromierocs — 90 4acos.

2. CTPYKTYPA U COAEPXKAHHUE OBIIEOBPA30OBATEJBbHON YYEBHON
JUCHHUIIVIMHBI OY /. 13 ECTECTBO3HAHUE

[Ipn peanusauuu  coaepkaHus  00meoOpa3oBaTeNbHON  Yy4eOHOM  TUCIUIUIMHBI
«EcrectBo3nanue» B npenenax ocsoenus OIIOIT CIIO na 6a3e ocHOBHOTO 0011ero o0pa3oBaHus ¢
nonydeHuem cpeanero oo6mero oOpazoBanus (IIIIKPC) wmakcumanbhHas yuyeOHasi Harpyska
00y4aroIINXCs COCTABIISIET:

nmo mnpodeccusim  CIIO  TexHumyeckoro mpodwis IS TpodeccHil  CpeaHero
po¢)eCCHOHAIBHOTO 00pa30BaHus COIMAIbHO-d3KOHOMUYecKoro npoduis: 43.01.02 [Tapukmaxep.

O0bem padoueii nporpammal yueoHoi qucuuminasl OY /.13 EcrectBo3Hanue

Bup yueoHoii padoThl Oobvem yacos

MakcumanbHas yueOHass Harpys3ka (Bcero) 270
O0s3aTesIbHAsI Ay IUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 180
B TOM YHUCIIE:

MPaKTUYECKHUE 3aHATUS 24

KOHTPOJIbHBIE pabOThI 4
CamocrosiTesibHas padoTa o0yuyaruierocs (Bcero) 90
[IpomexyTodHast arTecTaius IpoBoaUTCs B hopme: JAnddepenuupoBanHoro

3a4yéra

CrpykTypa mporpammsl JIOTHYHA, COOTBETCTBYET PEKOMEHAALMAM IO pa3paboTke padoumx
nporpaMmMm CIIO. B c¢Bs3M C yKpynHEHHMEM JAMIAKTHYECKUX eauHul mnporpamma OVY/[.13
EcrecTBO3HaHUME He cOXpaHseT CTPYKTypy HpPUMEpPHOH MporpamMmbl Y4eOHON JHCIUITMHBI
«EcTecTBO3HaHMEY.

2.1 TemaTuveckuii miian odueodpazoBareibHol yueoHoi nucuumianusl OY/1.13

EcrecrBo3Hanue
Ne HanmeHoBaHMe pa3je/ioB U TeM Konu4yectBo yacos CPC
ayJAUTOPHOM HATPY3KHU
Bcero (IIpakTnuyeckue
3aHATHSA
Paznen 1 BUOJIOT'UA 49 11 25
buonorus - COBOKYIHOCTb HayK O KHBOU 14 2
Tema 1.1 npupozae. MeToasl HAy4YHOTO MO3HAHUS B 6
o6uonorun. Kinerka
Tema 1.2 Opranusm 13 2 6




Tema 1.3 Bup. 12 3 8
Tema 1.4 DKOCHCTEMBI. 10 4 5
Pa3pgen 2 XUMUs 49 25
OO01asi U1 HeOpraHu4vecKasi XMMUst 30 9
OCHOBHBIC TIOHATHS U 3aKOHBI XUMUH.
[Tepuoanueckuii 3akon u [leproanueckas
16
Tema 2.1 cHcTeMa XUMHYECKUX demMeHToB 1. 1. 10
MenpeneeBa. Ctpoenue Beuiectsa. Boza.
PactBopb!
Xumuyeckue peakuuu. Heopranmaeckux 14 5
Tema 2.2 COCIMHEHMI U X CBOMCTBA. MeTaljibl U 10
HEMETAJUIBI
Oprannyeckasi XuMus 19
OcHOBHBIE MOHSTHUSI OPraHUYECKON XUMHUU U
TEOPHS CTPOSHUS OPTaHUYECKUX COCTMHCHHI.
Tena 2.3 VYI1eBo10pObl U UX IPUPOAHBIE HCTOYHUKH. 19 4 5
Kucnopoaconepikaiiue opraHu4ecKkue
COeIMHEHUS. A30TCOoIepKAIIUe OPTaHUYECKHE
coenuHeHus. [lomuMepsl. XUMHS U )KU3Hb
Pa3znen 3. OU3UKA 82 4 40
Tema 3.1 BBenenne. Mexanuka 19 6
Tema 3.2 OCHOBBI MOJICKYJISIPHOM (PHU3HKH. 20 8
TepMmoanHamMuKu
Tema 3.3 OCHOBBI JICKTPOTUHAMUKHI 20 8
Tena 3.4 Konebanus u BoaHbL. DiIEMEHTHI KBAHTOBOIM 14 10
busnky..
Tema 3.5 Bcenennas u e€ sBomronus 8 8
Ju¢¢epeHuMpoOBaAHHBIN 3a4eT M0 KypCy U3yUYeHUs1 y4eOHOH 1
aucuuiinabl «EcTecTBO3HAHHME»
Hroro 24

180

90




2.2. Conep:xkanne yuyeoHoi gucunmiimusl OY /1. 13 EcrecTBo3HaHue

HaumeHnoBanue Copaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble padoThl M MPAKTHYECKUE 3aHATHS, O0bem | Yposenb
pa3iesioB M TeM CaMOCTOSITe/IbHAs1 padoTa 00y4arumuxcs 4acoB | OCBOCHHUS
1 2 3 4
Paznen |. BHUOJIOT UA
OK 1-7 49
JIP 1-30
Buosiorusi - COBOKYNHOCTHL HAayK O :KMBOW mnpupoge. Meroabl HAY4YHOr0 IO3HAHHMS B 14 2
TEMA 1.1 oumosiorumn JKuBasi mpuposia Kak OOBEKT M3y4eHHs Ouoyioruu. MeTonbl MCCiaeAOBaHUS KUBOU
BHOJIOI'UA - npupoabl B buonorun. OnpeneneHue )Ku3Hu (C MpUBJICUCHUEM MaTepuaia U3 pasienoB GU3nKu u
COBOKYIIHOCTb XUMHUHU). YPOBHH OPTaHHU3AIUN KU3HHU.
HAYK O )KUBOW JleMoHCTpanuu: YpoBHU OpraHu3alyy KU3HA. MeTo1bl TO3HaHUs )KUBOU IIPUPOJIBI.
MHNPUPOAE. METO/IbI | Kunerka: Vcrtopus uzydenus: kinetkd. OCHOBHBIE TOJIOKEHHUSI KJIETOYHOM Teopuu. Kierka —
HAYYHOI'O CTPYKTYypHO-(DYHKIIMOHANbHAS (JIeMEHTapHas ) eAnHUIA Ku3HU. CTpoeHue kietku. [IpokapuoTsl
INIO3HAHUA B U DJYKapuOThl — HU3LIME W BBICHIME KIETOYHblE oOpraHu3Mbl. OCHOBHbBIE CTPYKTYPHbIE
BHOJIOI'NH. KOMIIOHEHTHI KJIETKH dykapuoT. Kiterounoe anpo. @yHKuus A1pa: XpaHEHHUE, BOCIIPOU3BEACHNUE U
KJVIETKA. nepegaya HacleACTBEHHOM MHQOpMalMM, peryisiius XUMHYECKOM aKTHUBHOCTH KIIETKH.
CrpykTypa M (QYHKIUHM XpOMOCOM. AYTOCOMBI M TIOJOBbIE XpoMOcCOMbI. buonornueckoe
3HA4YCHHE XMMHMUYECKUX JJ1eMeHTOB. Heopranumdeckue BelecTBa B COCTaBe KIETKU. Poiib BOJBI
KaK pacTBOPUTEISI U OCHOBHOTO KOMIIOHEHTa BHYTPEHHEN
Cpelbl OPraHU3MOB. YTJE€BOJbl M JUNHUAbI B KieTke. CTpykTypa M Ouojorudeckue (GpyHKIUU
6enkoB. CTpoeHne HYKJIEOTHIOB U CTpYyKTypa nonunykieotuansix ueneid JJHK u PHK, AT®.
Bupycsl u 6akrepuodaru. HeknerouHoe cTpoeHue, KU3HEHHBIH IIMKJI U €r0 3aBUCHUMOCTb OT
KJIETOYHBIX (hOpM Ku3HU. Bupycbl — B030ynuTenu MHPEKIMOHHBIX 3a00JI€eBaHMI; MOHATHE 00
OHKOBHUpYcax. Bupyc ummyHonedunura yenoseka (B1Y). [Ipodunaxtuka BUY-undexunn.
HMemoncTpanuun: CrtpoeHnue monekynbsl 6enka. Ctpoenne monekyinsl JJHK. Crpoenue ximerkw.
CrpoeHue KIeToK NpokapuoT U 3ykapuotT. CTpoeHue Bupyca. HabmoieHre KIETOK pacTeHUH U
JKMBOTHBIX I10J] MMKpPOCKOIIOM Ha TOTOBBIX Makpompemnaparax ¥ ux onucanue. CpaBHEHHE
CTPOEHUS KJIETOK PACTEHUI U )KUBOTHBIX.
IIpakTuyeckue 3anaTusa. [pakrtuueckoe 3ansitue Ne 1. HabmioeHne KJIETOK pacTeHUH U 2
JKUBOTHBIX 110J] MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX ONUCAHHUE.
IIpakTHyeckoe 3anaTHe Ne 2. CpaBHEHUE CTPOCHUS KJIETOK PACTEHUN U JKHBOTHBIX.
CamocTosTebHas padora: [1loaroToBka npe3eHTauy ¢ KOMMEHTapHeM Ha TeMy «Bupyc uMMyHoieHUIMTa YeIoBeKa 6

(BNY). IIpodunaxtuka BUY-undpexuun», [loaroroska u Hanucanue pedeparta Ha TeMy: «bruonornyeckoe 3HaUCHHUE

XUMHUYCCKUX JICMCHTOB))




TEMA 1.2
OPI'AHUM3M.

Opranunsm — eauHoe 1e5oe. MHorooOpasue opraHu3MoB.
OOMeH BEHIECTBOM W DJHEPrHEH C OKpYXKaIomel cpeaod Kak HeoOXOIuMOe YCIOBHE
CYIIECTBOBAHMUS )KUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCIPOM3BEICHUI0 — OJHA W3 OCHOBHBIX OCOOCHHOCTEH >KHMBBIX
OpraHU3MOB.
JleneHue KJIETKM — OCHOBAa pPOCTAa, pPa3BUTHA U Pa3MHOXKEHMsI opraHu3MoB. becnonoe

pasmHoxeHue. [1o10Bo# nporecc 1 oJ0BOe pa3MHOKEHHUE.

Omto10TBOpEHNE, €ro OUOIOTHYECKOe 3HAUCHHE.

[TonsitTue 00 UHOUBUAYANTbHOM (OHTOT€HE3), HSMOpPHOHAIBLHOM (SMOpUOTEHE3) W
NOCTAMOPHOHAIFHOM Pa3BUTHUU. VIHIWBHIyadbHOE pa3BHTHE YEIOBEKA M €ro BO3MOXKHBIC
HapywmeHus. OOlue MpeacTaBIeHUs O HACIEICTBEHHOCTH M HM3MEHUYMBOCTH. ['eHeTHueckas
TEPMUHOJIOTHSI 1 CHMBOJIMKA. 3aKOHOMEPHOCTH HACJIEIOBAHMUS.

HacnenoBanue npusHakoB y uyenoBeka. [losnoBele xpomocoMbl. CLENJIEHHOE C I0JI0OM
HacJIe/IOBaHHE.

HacnencrBeHHble 0o0j€3HM 4elIOBEKa, WX HNpUYMHBI U mpodumiaktuka. CoBpeMeHHbIE
NPEJICTAaBICHUS O TeHE U TeHOME.

['eneTHuecKre 3aKOHOMEPHOCTH W3MeHUYnBOCTH. Kitaccudukanus GopMm H3MEHUNBOCTH.

BnusiHre MyTareHoB Ha OpTaHU3M YeJIOBEKa.

[Tpeamer, 3a1aum U MeTONbI cesleKIUU. [ eHeTHUecKne 3aKOHOMEPHOCTH CEeJIEKLUU. YYeHue
H. U. BaBuiioBa o 1ieHTpax MHOT000pa3us U MPOUCXOXKICHUSI KYJTbTYPHBIX PaCTEHUM.

buotexHonorus, ee JOCTHKEHUS, NEPCHEKTHUBBI Pa3BUTHSI.

Hemonctpanuu: OOMEH BEUIECTB M IPEBpAIICHHWE DHEPTUU B KIeTKe. JleneHue KieTku
(MuTO3, Mei03). CriocoObl Gecrionoro pazMHoxkeHust. OIUI0I0TBOPEHNE Y PACTEHUH U )KUBOTHBIX.
WNunuBuayansHOe pa3BUTHE opranu3Ma. HacieacTBeHHbIe 00JI€3HN YeI0BeKa.

BnusHue ankoronmmsma, HapKOMaHUM, KypeHHMs Ha HacJEJACTBEHHOCTh. MyTaluu.
MoaudukannoHHass U3BMEHUYNBOCTb.

[lenTpbl MHOTO0Opa3us U MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHuid. ickyccTBeHHBIN 0TOOP.
HccnenoBanus B 00:1acTH OMOTEXHOJIOTHH.
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IlpakTuyeckne 3anstusa. IIpakTnyeckoe 3ansitue Ne 3. PenieHue 53JI€MEHTapHBIX 2
TEHETUYECKUX 3a/1a4.
IIpakTyeckoe 3anaTHe Ne 4. AHanu3 M OLIEHKA ITUUYECKUX aCIEKTOB Pa3BUTHUS HEKOTOPBIX
HCCIIENOBAHUI B OMOTEXHOIOT MU

CamocrosiTebHast pabdoTa: Pabota ¢ JONOIHUTEIBHBIMU HCTOYHUKAMU JIMTEPATYPhl U MOATOTOBKA YCTHOTO COOOIIEHUS Ha 6

TeMbl: «BHOTEXHOJIOTUH, €€ JTOCTHUKEHUS M TMEePCHEKTUBBI Pa3BUTUS», «OCHOBHBIE JOCTHXKEHHUS COBPEMEHHOM CeleKUUU
KYJIbTYPHBIX PACTEHUMN, JOMAIIHUX )KUBOTHBIX 1 MUKPOOPTaHU3MOBY




TEMA 1.3 BUJ]

JBOJIIOLMOHHASL TeOpusi M ee PoJib B (OPMHMPOBAHUM COBPEMEHHOH €CTeCTBEHHO-
HAYYHOIi KAPTHUHBI MHPA.

Bun, ero kpurepum.

IMonmysinus Kak CTPYKTYPHAs eTMHUIIA BU/IA U IBOJIIOIHH.

Cunrernuyeckasi TeOpHs 3BOJIOUMH. JIBUKyIIME CHUIIBI 3BOJIONUH B COOTBETCTBUU C
cuHTeTH4YecKoM Teopueit aBomoruu (CTI).

I'eneTuyeckue 3aKOHOMEPHOCTH 3BOJIIOIMOHHOIO TMpouecca. Pe3ynbTaThl SBOMIOIHH.
Coxpanenne MHOrooOpa3usi BUJIOB KaK OCHOBA YCTOWMYMBOTO pa3BUTHS OMOCheEpHI.

IIpuunnbl BoIMUpaHus BUAOB. bruonoruueckuii mporpecc 1 OMOIOTHYECcKUil perpecc.
I'unoTe3bl NpoONCXO0kKAEHUS KU3HU. Y CII0)KHEHHE JKUBBIX OpPraHU3MOB Ha 3eMile B Ipoliecce
SBOJIIOIIMU. AHTPONOIeHe3 W ero 3aKOHOMEpHOCTH. Jloka3aTenbCTBa pOJICTBA ueJIOBEKa C
MJICKOTTMTAIOIIUMU >KHBOTHBIMH.

JKoJIOTHYeCKHEe (PAKTOPHI AHTPOINOreHe3a: YCIOKHEHUE MOMYISIIIHOHHON CTPYKTYphI BUIA,
U3rOTOBJIEHUE OPYAMM TpyJa, MEpexoa OT PACTUTEIBbHOIO K CMEIIaHHOMY THUIY HUTaHMS,
WCIIOJIb30BaHUE OTHSI.

IlosiBiIeHHe MBICIMTEJBHOH AeATeJIbHOCTH U 4WieHopa3JejabHoil peuu. IIpoucxoxnenue
4eJIOBEYECKHX pac.

Hemoncmpayuu: Kputepun Buna. llomymsnus — CTpyKTypHas €QuHMLA BUJA, €IUHULA
HBOJIOIMH. J[BHXKYIIIME CHIIBI 3BOJIOLMHU. BO3HUKHOBEHHE U MHOTOOOpa3ue MpUCIoco0IeHUH
y opranuzMoB. Penkue u ucyesarouie BUIbl.  J[BWXKyIIME CHUJIBI  aHTPOIOTEHE3a.
IIponcxoxkaeHne 4eJI0BEKA U YEJI0BEYECKUX pac.
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IIpakTnueckue 3ansaTus: [lpakTuyeckoe 3ansitue Ne 5. Onucanue ocobeit Buia 1o 3
MOpP(hOJIOTHYECKOMY KPUTEPUIO.
IIpakTnueckoe 3ansitue Ne 6. AHanu3 U OI[€HKA PA3JIMUHBIX TUIIOTE3 IPOUCXOKICHUS
KHU3HU.
IIpakTHuyeckoe 3ansiTHe Ne 7. AHanW3 M OLIEHKA PA3JIMYHbBIX TUIIOTE3 IPOUCXOKIACHUS
4eJloBeKa
CamocrosiTesibHast padora: PaboTa ¢ JOMOIHUTENBHBIMI HCTOYHUKAMHU JIUTEPATYPhl U MOJATOTOBKA YCTHOTO COOOIIEHUS Ha 8
TemMy: «Jloka3aTenpcTBa pOACTBA YEIOBEKA C MIIEKOIIUTAIOIMMU )KUBOTHBIMI Y. [[0TOTOBUTH NIPE3EHTALINIO HE TEMY:
«Yenoseueckue pace» [lonroroBka ycTHOro cooOmieHus Ha TeMy «buosorndeckuii mporpecc u OMOJIOTHIECKU perpecc.
TEMA 1.4 JkoJioru —Hayka. I[Ipeamer M 3a4a4yM 3KOJIOTHM: y4eHHe 00 IKOJOIrHYeCcKHX (paKTopax, 10
IKOCHUCTEMBbI YueHHe 0 co001IecTBax OpraHu3mMoB, yueHue o 0uocgepe.

JkoJsiorudeckue GakTopbl, 0COOCHHOCTH HX BO3AeiCTBHS. DKOJIOIrMYECKasl XapaKTEpUCTUKA
Buja. [Tonsitue 06 skonmoruueckux cucremax. Llenu nuranus, Tpopuueckre ypoBHHU.




buoreouneno3 kak ’kocucrema. buorneHo3 u OWOTON Kak KOMIIOHEHTHI OHMOTeOleHO3a.
Buocdepa — rnobanpHas skocucrema. Yuenue B.M.BepHanckoro o 6uocdepe. Poib KuBbIX
opranu3MoB B 6uocgepe. buomacca. buonornueckuil KpyroBopot (Ha mpuMepe KpyroBoporta
yriepoja).

OcHOBHbIE HampaBJieHHsl BO3JelHcTBHS 4YejoBeka Ha Ouochepy. Tpanchopmarus
€CTECTBEHHBIX PKOJIOTMYECKUX cucteM. OCOOEHHOCTH arpo3KOCUCTEM (arpoleHO30B).
JleMoHcTpanum: DKoJoruueckue (akTopbl M UX BIUSHUE HA OpraHu3Mbl. MeXBUIOBbBIE
OTHOILICHHUS: MAapa3UTU3M, XUIITHUIECTBO, KOHKYPEHIIUA, CUMONO03. SIpyCHOCTh pacTUTETHLHOTO
coobmectBa. KpyroBopot yriepona B 6uocdepe. 3anoBeJHUKU U 3aka3HUKU Poccuu.
Ikckypcuu: Muoroobpasue BuoB. Ce30HHBIC H3MEHEHHSI B IPUPO/IE (OKPECTHOCTH
npodeccroHaabHON 00pa30BaTEIIbHON OpraHU3aIum).

EctecTBeHHBIE 1 HCKYCCTBEHHBIE DKOCUCTEMBI (OKPECTHOCTH PO ECCHOHATBHOMN 00-
pazoBarenbHol opranuzanuu). KonrpoabHnas padora Ne 1lno pasaeny buosaorus.

IIpakTnueckue 3anaTus. [lpakrtuyeckoe 3ansitue Ne 8.CocraBieHue cxem nepenadu 4
BCILIECTB U dHEpruH (1lerneil muTanus).
IIpakTnueckoe 3ansaTue Ne 9. CpaBHUTENbHAS XapaKTEPUCTHKA IPUPOAHBIX SKOCUCTEM U
arpo’KOCUCTEM CBOEH MECTHOCTH.
IIpakTuyeckoe 3ansitue Ne 10. Pemienne 3xonoruyeckux 3ajaay.
IIpakTnyeckoe 3ansitue Ne 11. AHanu3 U olleHKa MOCJIEICTBHI COOCTBEHHOM
NeATEeIbHOCTH B OKpY’Karollel cpejie, riaodalbHbIX SKOJOTHUYECKUX MPOOJIeEM U yTel ux
pelIeHus.
CamocrosiTesbHast padora: Pabota ¢ 10NOJHUTENBHBIME UCTOYHUKAMU JIUTEPATYPbI U MOATOTOBKA YCTHBIX COOOLIEHUH Ha 5
Ttembl: «Yuenue B.M. Bepnanckoro o 6uocdepe» u «Bo3zaeiicTBue nMpou3BOJACTBEHHON JESATEIbHOCTH B 00JacTH CBOEH
Oynymieit mpodeccuu Ha OKPY>KAIOIIYIO CPETY».
Paspean Il. XUMUs 49
OK 1-7
JIP 1-30
OBLIASA N HEOPTAHUYECKAS 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. Hoselime AOCTHXKEHHS XUMHUYECKONH HayKu B
XUMHUMN. IUTaHE PA3BUTUSA TEXHOJIOTUI: XUMUYECKas TEXHOJIOTUA—ONOTEXHOIOTHsi— HAHOTEXHOJIOTHSL.
NEPHOINYECKHAI [IpuMeHeHre NOCTH)KEHUH COBPEMEHHOM XUMHHM B TyMaHUTapHOHN cdepe AesaTeabHOCTU
3AKOHH o01iecTBa.
HEPUOANYECKASA [Ipenmer xumuu. BemectBo. AtoM. Monekyna. XuMHUecKUid 31eMEHT U (OPMBI €ro
CUCTEMA cymectBoBaHusl. [IpocThie U coXkHBIE BElleCTBA. AJUIOTPONHS U €€ IPUUUHBI.
XUMHUYECKHUX Jlemoncmpayuna: Habop moneneid aromoB u Mosekyn. M3mepenne BemectBa. OCHOBHBIE




9JIEMEHTOB 1. 1. 3aKOHbl XMMHUU. Macca aTOMOB M MOJIEKYJI. ATOMHasg eIuHuIa Macchl. OTHOCHUTENIbHBIE

MEH/IEJIEEBA. aToMHas 1 MoJsiekyJisipHast Macchl. KonmnuecTBo BemectBa. [locTostnnas ABorajpo. MospHas
CTPOEHHUE Mmacca. 3akoH ABoraapo. Monsipublii 00beM razoB. PacueTsl 1Mo XuMUYeCKHM (opmysam.
BELHIECTBA. BOJA. 3akoH coxpaneHus macchl BemectBa OtkpbiTue Ilepuogmueckoro 3akona. Ilepuoamueckas
PACTBOPBI cuctema xumuueckux oanemeHtoB JI.M. MenneneeBa kak rpaduyeckoe oToOpakeHue

ITepuoauueckoro 3akoHa. Ilepuoguyeckuil 3aKOH M CHCTEMA B CBETE€ YUYEHHUS O CTPOCHHUU
aToMa. 3aKOHOMEPHOCTHM HW3MEHEHUS CTPOCHUS DJIEKTPOHHBIX 000J0YeK aTOMOB H
XUMUYECKUX CBOMCTB, 00pa3yeMbIX AJIEMEHTAMH MPOCTBHIX M CIOKHBIX BEIIECTB. 3HAUCHHE
[lepnonnueckoro 3akoHa u Ilepuomnueckoid cucTeMbl XHUMHYECKUX 3jeMeHToB JI.U.
MenaeneeBa 1Sl pa3BUTHS HAYKA U IOHUMAHUSI XUMUYECKOM KapTUHBI MUPA.
Jemoncmpauusn:. Paznuunsie popmel [leproanyeckoit cucteMbl XMMUYECKUX deMeHToB J[. .
MengeneeBa. IIpupona xumuueckon cBsaA3u. KoBaleHTHas CBA3b: HEMOJSIPHAs U MOJISIPHAS.
Nonnas cBsa3b. Katnonsl u annonsl. Metaminueckas cBsi3b. BogopoaHas cBsi3b. BzanmocBs3b
KPHUCTAJUIMYECKUX PEUIETOK BEMIECTB C PA3JIMYHBIMU TUITAMH XUMUYECKOU CBSI3H.
Jlemoncmpayun: OOpa3ibpl BEIIECTB W MaTEpPHANOB C PA3IMYHBIMM THIIAMH XUMHUYECKOU
CBSI3H

Bopxa B npupose, ObITy, TEXHHKE U Ha Mpou3BoAcTBe. Du3nyueckne U XUMUYECKHE CBOMCTBA
BOJIbI. 3arpsiI3HUTETN BOJIBI U CIIOCOOBI OYMCTKHU. JKecTkas Boja u ee ymsardeHue. OnpecHeHnne
BOJbl. ArperatHble COCTOSIHUSI BOJIbI M €€ IMEpPEeXOJlbl U3 OJHOTO arperaTHOrO COCTOSIHUS B
npyroe. PacTBopeHHe TBEpABIX BEIIECTB M Ta30B. 3aBUCHMOCTH PACTBOPHUMOCTHU TBEPIBIX
BEIIECTB M Ta30B OT TeMIeparypbl. MaccoBasi 10N BelIECTBAa B PacTBOpPE Kak CHOCO0
BBIPAKEHMSI COCTaBa pacTBOpa.

Jlemoncmpayua. Ousnyeckre CBONCTBA BOJAbI: IOBEPXHOCTHOE HATSKEHUE, CMAYUBAHUE

CamocrosiTesibHass padora: CocTaBlIeHHE CXEMBl CTpOEHHsI aToma, PaboTa ¢ JOMOJHUTEIBHBIMH HMCTOYHUKAMHU
JUTEepaTyphl, U MOJATOTOBKA AOKiIana Ha TeMy «OCHOBHBIC 3aKOHBI XMMHUUY». [I0ArOTOBKAa YCTHOTO COOOIEHUS HA TEMBbI:
«Otkpeitue [lepuoamdeckoro 3akoHa», «B3auMOCBS3b KPHUCTAUIMUECKUX PEMIETOK BEIIECTB C PA3IUYHBIMA THIIAMHU
XUMHYECKOH CBSA3M» «3aBUCHUMOCTh PACTBOPUMOCTHU TBEPABIX BEIIECTB U ra30B OT TemrmepaTypsl.» [loaroroska pedeparos u
MYJIBTUMEIMHHBIX TIpe3eHTanuii Ha TeMbl: J)Ku3np u nestensHocTh .M. MenneneeBa. «llepuoandeckomy 3akoHy Oymyree
HE TPO3UT pa3pylieHUEeM...». Merauinyeckas CBi3b. MeTauiMuecKas KpUCTAJUIMYECKash pelleTka U MeTauTndecKas
xuMudeckass cBs3b. Dusmdeckue cBoiicTBa MetaioB. (CocTaBieHHE JIOTHKO-AUJIAKTUYECKUX CTPYKTYp TO TeEMeE)
Omnpenenenne CTENEHN OKUCIICHHS B CIIOKHBIX BeriecTBax. (Pabora ¢ KHUTON, KOHCTIEKTOM. )
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TEMA 2.2 [lonsatne o xuMmMuueckod peakuuu. Tumbl XUMHYECKMX peakiuil. CKOpPOCTh peakuuu |
XUMHUYECKHE (bakTOphl, OT KOTOPBIX OHA 3aBHCUT. TeraoBoil 3pdeKkT XuMuueckoi peakiuu. XUMHUYECKHUe
PEAKIIUUN. peakuuu C BbleNeHHEM TemloThl. OOpaTMMOCTh XMMHMYECKHUX peakuuid. 3aBUCHMOCTb
HEOPTAHUYECKHUX CKOPOCTH XHMHMUYECKOW pEaKIUH OT PazIMuYHBIX (HDAaKTOPOB (TEeMIIEpaTyphl, KOHIEHTpAIUU
COEJIJMHEHUN U X BEUIECTB, JAeWCTBUA KaTanu3zaropoB). Knaccudukanus HeOpraHM4ecKHMX COEIMHEHHH M HX
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CBOWCTBA. cBoiicTBa. OKCHABI, KUCIOThI, OCHOBAHHS, COJMH. XHUMHUYECKHE CBONCTBA OCHOBHBIX KJIaCCOB
METAJUIBI U HEOPraHUYECKUX COCIMHEHUM B CBETE TEOPUU JJICKTPOIUTUYECKON nucconuanuu. Ilonsatue o
HEMETAJLJIBI ruaponu3e cosied. Cpena BOJHBIX pacTBOPOB COJEH: KWCas, HEUTpaJbHAs, LIEIOYHAs.
Bonmoponnsnii mokazatens pH pactBopa. Mertamnsl u Hemetawwisl. Mertamnsl.  OOmue
¢dbusznueckue U XHMMHUYECKHE CBOMCTBA METAJUIOB, OOYCJIOBJICHHBIE CTPOCHHEM AaTOMOB U
KPUCTAJIOB ¥ TOJOXCHHEM METaNIOB B JJICKTPOXMMUYECKOM psay HampspkeHuid. OOmue
crocoObl oyyeHus: MetajuioB. CIiiaBbl: YepHbIe U IIBEeTHBIE. Koppo3usi MeTasioB U criocoObl
3amuThl 0T Hee. Hemeramnsl. OOmas XapakTepUCTHUKA TIABHBIX MOATPYNI HEMETAJIOB Ha
npuMepe rajnoreHoB. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIUIOB. BaxkHelue
COCIMHEHHSI METAJUIOB U HEMETAJUIOB B MPUPOJE M XO3SHUCTBEHHOM JIEATEILHOCTH YEJIOBEKA.
3amura OKpyXarollel cpellbl OT 3arpsA3HEHUsl TSHKEJbIMU METaJlIaMU, COCIMHEHUSIMU a30Ta,
CepBI, yrieposa.

Jemoncmpayuu: BzaumonelicTBue METaUIOB ¢ HeMeTaulaMu (IIMHKA C CEepOid, aJlOMUHUSA C
HOJ0M), pacTBOpaMH KUCJIOT U mienodei. ['openune MetamioB (IIMHKA, jKejae3a, MarHus) B
Kuciaoponae. B3anmoneiicTBue a30THOW M KOHLEHTPUPOBAHHOM CEPHOM KHUCJIOT C MEJbIO.
BoccranoBuTeNIbHBIE CBOMCTBA METAJUIOB. XMMHUYECKHE CBOMCTBA COCTMHEHUN METAIIIIOB.

IIpakTnyeckne 3anaTusa. IIpakTtuyeckoe 3ansitme Ne 12. 3aBUCHMOCTH CKOPOCTH
XUMHYECKOW PEeaKIUU OT PA3NIUYHBIX (AKTOPOB (TEeMIEpaTypbl, KOHIIEHTpAI[MU BEILECTB,
JeNCTBUS KaTaJlu3aTopoB).

IpakTuueckoe 3anusitue Ne 13. Peaknuum oOmMeHa B BOJHBIX PAcTBOpPAxX DIIEKTPOJIUTOB.
IIpakTuyeckoe 3ansitne Ne 14. Onpenenenue pH pactBopa coneil.

IpakTuuyeckoe 3ansTue Ne 15. BeitecHenue ximopom 6poma u Hoja U3 pacTBOPOB UX COJICH.
IIpakTuyeckoe 3ansitne Ne 16. BzanMozeiicTBre METAJIIIOB ¢ PACTBOPAMH KHUCJIOT U COJIEN

CamocrosiTesibHast padora: Pabora ¢ 10NOJHUTENBHBIMA UICTOYHUKAMU JIUTEPATYPhl U MOATOTOBKA YCTHBIX COOOIIEHUI Ha
Tembl: «Koppo3ust MeTaimsioB U crocoObl 3aUThl OT Hee.» «O0mme crnocodbl noxydeHus: MetauioBy. . (Pabora ¢ KHUIOH,
KOHCHEeKTOM.) CuiibHble M ciadble AeKTponuThbl. OCHOBHBIE TMOJOXKEHHUS TEOPUU DIEKTPOIUTHUECKON TUCCOLMAINU.
Kucnotsl, ocHOBaHMA U cONU Kak 37eKTpoiuThl. (Pabora ¢ yueOHHKOM - cocTaBiieHre KoHcnekTa) [loaroroska pedeparos u
IIpe3eHTalni Ha TeMbl: PacTBOpBI BOKpYT Hac. Boia kak peareHT u Kak cpea Uil XMMUYECKOTro npouecca. THUbl pacTBOpOB.
[MonroroBka pedepaToB u mpe3eHTanmii Ha TeMbl: CepHas KUCIOTa — «xJIe0 XUMHYECKOW IMPOMBIIUIEHHOCTH.
Hcnonp30BaHne MHHEPANbHBIX KHUCIOT Ha MPEeNNpHUATHIX pa3inyHoro mnpoduias. OKCHIbl U COJM KaK CTPOUTENIbHbIE
marepuaibl. Mcropus runca. IloBapeHHas coyib Kak XMMHUYECKOe Chlpbe. MHOTONMMKHMIA KapOOHAT KaJbLUs: B MPHPOJIE, B
MPOMBIIIIEHHOCTH, B ObITy. OOpaTUMOCTh XMUMHUYECKHX peakiuil. OOpaTuMble U HeoOpaTHMble pPEaKIHH. XUMHUYECKOEe
paBHOBeCHE U cIOcO0BI ero cMemeHus. CocTaBlieHHe OKUCIUTEbHO- BOCCTAHOBUTEIBHBIX PEAKITHH.

10

OPITAHUYECKASA XUMMA

19

TEMA 2.3 OCHOBHBIE | OCHOBHbIE MOHATUS OPraHMYECKON XMMHUU U TEOPHUsSl CTPOCHMSI OPraHUYECKHX COEIUHEHUIL.
IHHOHATHUA [Tonsitne m3omepuu. Bunael u3zomepuu: cTpykTypHas (YIJIepOAHOTO CKelleTa, MOJIOKEHUs
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OPIAHUYECKOH
XUMHUU U TEOPUS
CTPOEHUS
OPITAHUYECKHX
COEJUHEHUMN.
YIJIEBOJIOPO/IbI U
UX IIPUPO/THBIE
HNCTOYHUKH.
KHCJOPOJICOJIEPKA
UE
OPI'AHUYECKHE
COEJIUHEHUSI.
A30TCOJIEPKAILUE
OPITAHUYECKHME
COEJIMHEHMUSI.
NOJIMMEPBI. XUMUSI
U ’KU3Hb

KpaTHOM CBS3M WM (YHKIIMOHAJIHHON TPYIIIbI), TPOCTPAHCTBEHHAS.

MHuorooOpa3ue opraHM4ecKux COeJUHEHUH. YrieBonoponsl. IlpenensHbie W HempeaeabHbIE
yrieBojgopoasl.  CTpoeHHE — YIVIEBOJOPOJOB,  XapaKTEpHbIE  XMMHUYECKHE  CBOMCTBA
yriaeBonopoaoB. [lpencraBurenyt yriieBOJOPOIOB: METaH, OTHWICH, AaleTHJIeH, OCH30IL
[Ipumenenue yriieBOAOPOJIOB B OpraHuyeckoMm cuHTese. Peakius nmonumepuzanuu. Hedrb,
ra3, KaMEHHbId Yrojlb — IPUPOAHBIE UCTOYHHUKHU YIJIEBOAOPOIOB. Kuciopoaconepxkaiue
opranuyeckue BemiectBa. CupThl, KApOOHOBBIE KUCIOTHI U CIOKHBIE A(UPBI: UX CTPOCHUE U
XapakTepHbIe XUMUUYECKHE CBOMCTBA. IIpencraBuTenu KUCIOPOACOAEPKAIIUX OPTraHUYECKUX
COEIMHEHUI: METUJIOBBIM M 3TUJIOBBII CIUPTHI, INIMLIEPUH, YKCYCHAsl KUCJIO0Ta. Mblla Kak coiau
BBICIIUX KapOOHOBBIX KHCIIOT.

Kupsl kak cnoxHble 3QUpBL. YTIEBOIBI: INIIOK03a, KpaxMal, IeJUIon03a. A30Tcoaepxaline
OpraHWYECKUE COCTUHEHUS. AMHUHBI, aMUHOKUCIOTHI, Oenku. CTpoeHue W Ouosornueckas
¢byHkus OenkoB. XUMHUECKHE CBOWCTBa OenkoB. ['eHeTHdeckas CBS3b MEXIY KIaccamu
OPraHN4YeCKUX COCTUHECHUH.

Jemoncmpayuu: IlonydyeHue 3TUJIEHA M €r0 B3aUMOJCHCTBUE C PACTBOPOM II€pMaHIaHaTa
Kajusi, OpOMHON Bonoi. Peakmus momydeHus yKcycHO-3TWioBoro 3¢upa. KauectBennas
peaxius Ha raunepuH. L{BeTHbIE peakiiuu OeNKOoB.

[Tnactmaccel u BonokHa. [loHsATHe 0 TuTacTMaccax. TepMoIUIacTUYHBIE W TEPMOPEAKTHUBHBIC
nonumepsbl. OTAeNbHbIE NPEICTABUTENN CUHTETHYECKMX M HCKYCCTBEHHBIX IOJHMMEPOB:
(henonodopMaIbIETUIHbIE CMOJIBI, TIOJTUBUHII XJIOPH, TeDIIOH, HEILTYTOU.

[TonsTe 0 xMMHUYEeCKUX BOJIOKHaX. HarypanbHble, CHHTETUYECKHE U NCKYCCTBEHHBIE BOJIOKHA.
OtnenbHBIE TIPEACTABUTENN XUMHUYECKHUX BOJIOKOH: arleTaTHOe (TpHalleTaTHBIM IIEeNK) |
BHUCKO3HOE€ BOJIOKHA, BUHWJIXJIOPUHBIC (XJIOPHUH), TOTUHUTPUIbHBIE (HUTPOH), MOJTHAMUTHBIC
(KarpoH, HaJIOH ), MOMMAIPUpPHBIC (JIABCaH).

Jlemoncmpayua: PaznuyHble BUIBI TUIACTMAcC U BOJOKOH. O3HAKOMIJIEHHE C CHHTETUYECKUMU
U UCKYCCTBEHHBIMU TONMMepamu. OTpeneneHne pa3IMdHbIX BHIOB XUMHUYECKHUX BOJIOKOH.
XUMUA U OPraHu3M YeJIOBeKa. XUMUYECKUE AIIEMEHTHI B OpPraHu3Me YeJIOBEKa.
O3HakoMJIEeHME C CHUHTETUYECKMMH U HCKYCCTBEHHBIMH TOJIMMEpPaMHU.
Pa3IUYHBIX BUJIOB XUMUYECKHUX BOJIOKOH.

Opranuveckre © HeopraHudeckue BemecTBa. (OCHOBHBIE IKU3HEHHO HEOOXOAMMBIE
COCIMHEHHUS: OCJIKU, YTJIEBOJIbI, )KHPbI, BUTAMHUHBI. YTJIEBOJBI - TJIABHBIH MCTOYHUK DHEPTUU
opranusma. Posnb %UpOB B Opranu3Me. X0JIECTEPUH U €ro PoJib B 3JI0POBbE YETOBEKA.
MunepanbHbIe BellecTBa B MPOIYyKTaX MUTaHUs, NMUIIeBble J00aBku. COanaHCHpOBaHHOE
nutanue. Xumus B 0bITy. Boma. KauecTBo Bogbl. Motromue u unctsmue cpenctsa. [Ipasuna
0e30macHOi pabOThI CO CPECTBAMU OBITOBOW XUMUHU.

KonTtpoJsbHasi pabora Ne 2 mo pazgeay: « XHUMHD).

Onpenenenue




IpakTnyeckue 3anaTus: [Ipakrtudeckoe 3ansitue Ne 17. XuMuueckue CBOMCTBA YKCYCHOM
KHUCJIOTBI: B3aUMOJIEHCTBHE ¢ UHAUKaTopamu, Metauiamu (Mg), ¢ ocnoBanusimu (Cu(OH),) u
ocHoBHBIMH OKkcuamu (CuO).

IIpakTuyeckoe 3ansiTue Ne 18. OOpatumas u HeoOparumas AcHATypauus OCIKOB.
IIpakTuyeckoe 3ansitue Ne 19. O3HakOMJIEHME C CHHTETUYECKMMHM M HCKYCCTBEHHBIMU
MOJIMMEPAMH.

IIpakTuuyeckoe 3ansiTue Ne 20. OnpeenieHne pa3audHbIX BUIOB XMMHUYECKHUX BOJIOKOH.

CamocrosiTeabHas padora: [loaroroska pedeparoB u npeseHTanuii Ha TeMbl: [11a3Ma — 4eTBepTOE COCTOSTHHE BEIIECTBA.
AmopdHble BeliecTBa B IPUPOAE, TeXHUKE, ObITy. IloAroroBka KOHCIEKTOB Ha TeMbl: «Peakuus MoJmmepusalumny,
«[IpumeHeHre YriIeBOOPOIOB B OPraHMYECKOM CHHTE3e». JKHpBI Kak cloxHbIE 3Gupb». PaboTa ¢ MOMOTHUTEIHHBIMH

HCTOUYHHUKAMH JIUTCPATYPbI

U IIOATrOTOBKa YCTHOI'O COO6H.I€HI/I${ Ha TeMBl: «XHMHYECKHE CBOMCTBA OEIKOBY.

«TepMonnacTuuHble M TEPMOpPEAKTHBHBIE MONMMEPHL.» lloaroroBka koHcnexkra Ha TeMy «l'eéHeTHYecKas CBSI3b MEXAY
KJIACCAMM OPraHU4ECKUX COCIUHEHUM.

Pazgea 111
OK 1-7
JIP 1-30

OU3UKA

82

TEMA 3.1 BBEJIEHHUE.
MEXAHHUKA

®duzuka — QyHAaMeHTaIbHas HayKa O MpHupojae. EcTecTBeHHOHAYYHBIN METO/ TO3HAHMSI, €r0
BO3MOKHOCTH Y TPAHULII IPUMEHUMOCTH.

EauHCTBO 3aKOHOB MPHUPOJIBI M COCTaBa BemiecTBa Bo BceeneHHo. OTKphITHS B (puU3MKe —
OCHOBa IIpOrpecca B TEXHUKE M TEXHOJIOTMM Ipou3BoAcTBA. KnHemarnka. MexaHudeckoe
neukenne. Cucrema orcyera. Tpaekropus nswxkeHus. Ilyre. Ilepememenne. PaBHOMepHOE
npsiMoauHeiiHoe aBuxkeHne. CKopocTh. OTHOCHTENBHOCTh MEXAHUYECKOTO IBHKEHHS. 3aKOH
cnoxeHusa ckopoctedl. CpeaHsisi CKOPOCTh NPU HEPABHOMEPHOM JABUKEHUU. MTrHOBEHHas
CKOpOCTh. PaBHOyCKOpeHHOE MpsSMOJIMHEHHOE NBIKEeHUE. YckopeHue. CBoOoaHOE TajeHue
ten. J{unamuka. Macca u cuna. BzaumoneiictBue Teinl. 3aKOHbI TUHAMUKH.

NuepumaneHas cucrema otruéra. Cwiibl B mpupojie. 3aKOH BCEMUPHOTO TATOTEHHUs. 3aKOHBI
coxpaHeHUs B MexaHuke. Mmnynbc Tena. 3aKOH COXpaHEHHUs HMMIYJbca. PeakTHUBHOE
nBWKeHne. MexaHudeckas pabota. MomrHocTh. Mexanuueckas dsHeprusi. KuHetmdeckas
sHeprusi. Kunetnueckas sHeprus u padora. [loTeHnanbpHas SHEprus B TPAaBUTAIIHOHHOM II0JIE.
3aKOH COXpaHEHUs TOJHOW MeXaHW4ecKoM »HHepruu. PaboTa CHIIBI TATOTEHHS, CHIIBI
YIPYTOCTH U CUJIBI TPEHUS.

JHemoncmpayuu: OTHOCUTENBHOCTh MEXAHMYECKOIO JIBWKCHHS. BuAbl MEXaHMYECKOro
nBHKeHUs. THEPTHOCTH Te.

3aBHUCUMOCTh YCKOPEHHMS Tejla OT €ro MacChl M CHUJIbI, IEUCTBYIOIIEH Ha Teylo. PaBeHCTBO U
IIPOTUBOIIOJIOKHOCT HAIPAaBICHUS CWI JEUCTBUA W IpOTUBOJEHCTBHA. HeBecoMoCTs.
PeakTuBHOE JABM>KEHUE, MOJIENIb paKkeThl. MI3MeHeHue sHepruu npu coBepiieHUN paboThI.
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IIpakTnueckne 3anaTus. llpakrnueckoe 3anaTue Ne 21. VMccnenoBanue 3aBUCHMOCTH CUJIBI
TPEHMsI OT Beca Tela.

CamocTosiTebHast padoTa: PaboTa ¢ 1OMOMHNATENFHBIMU HCTOYHUKAMH JIUTEPATYPHIL, M MOATOTOBKA pedepaToB Ha TEMBI 6
«3aKOH COXpaHEHMsI UMITYJIbCa U PEaKTUBHOE JABWXKEHUE», «MaTepusi, GopMbl ee IBUKEHUS U CYILECTBOBAHUS,
«leHTPOCTPEMUTEIIBHOE YCKOPEHUEY.
MonexymspHass (u3nka. ATOMUCTHYECKas TEOpHsl CTpoeHus BeliecTBa. HaOmronenus u 20
Tema 3.2 OCHOBBI ONBITHI, TOATBEPKAAIOIINE aTOMHO-MOJIEKYJSIPHOE CTPOCHHUE BEMIECTBA. Macchl U pa3Mepsl
MOJIEKYJISIPHOM Mouiekyll. TemioBoe NBH)KEHHME 4acTHI] BellecTBa. bpoyHoBckoe aBmxkeHue. M3onpoueccel u
OU3UKU U ux rpaduku. WneanpHpiii ra3z. TemmepaTypa Kak Mepa CpeaHEHd KHHETHYECKOH SHEPTHH
TEPMOAUHAMMUKMU | vactuu.
YpaBHEHHE COCTOSIHUS MACAIBHOIO raza. Mojenb )KuIKOCTH. [I0BEpXHOCTHOE HATSKEHHE U
CMau4lBaHHUE.
Kpucrannmuueckue u amopduble BemecTBa. TepMonuHamuKa. BHYTpeHHSIST SHEprHsl.
DKkosornyeckue NpoOsieMbl, CBA3aHHBIE C NPUMEHEHUEM TEIJIOBBIX MAallMH, U IMPOOJIeMbl
sHeprocoepexenns Pabora u Temnoorgada Kak CrocoObl M3MEHEHUs! BHYTPEHHEH SHEprum.
IlepBslii 3aKOH TEPMOAVMHAMUKH. TEIIOBBIE MAIIUHBI U UX TPUMEHEHNE.
Jemoncmpayuu: JInxenre 6poyHoBckUX yacTull. Jnuddysus. SABneHns noBepXHOCTHOTO
HaTsDKeHUs U cMauuBaHus. Kpucramisl, amopdHbIe BeliecTBa, *KUAKOKPUCTANINYECKHE TeIa.
V3MeHeHre BHYTpEHHEHN SHEPTUU TeJl PU COBEPIIEHUH pabOTHI.
KonTtpouabnas padora Ne 3 nmo reme «OCHOBBI MOJICKYJISIDHOM (DM3HKH.
TepmoauHaMuKm».
CamocrosiTebHast padora; PaboTa ¢ JONOIHUTENBHBIMA UCTOYHUKAMHU JIUTEPATYpPhl, U TOJArOTOBKA MPE3CHTALIMN Ha TEMBI 8
«IlepBoiii pycckuii axkamemuk M.B. JlomoHOCOB», «JKojOTMYECKHE TPOOJIEMBI, CBS3aHHBIE C NMPUMEHEHUEM TETUIOBBIX
MaIlluH 1 IpobieMa SHeprocoOepeKeHHsI
TEMA 3.3 OCHOBBI OnekTpocTaTuka. B3aumonenWcTBue 3apspDKEHHBIX Tell.  OJEKTPUYECKUH 3apsid. 3aKOH 20

IJIEKTPOJINHAMMUKMN.

COXpaHEHUs AIEKTPUUECKOT0 3apsia.

3akoH KynoHa. DIeKTpOoCTaTUYECKOE MOJIE, €r0 OCHOBHBIE XapPAKTEPUCTHUKH U CBSI3b MEXKIY
HUMH.

[IpoBogHMKM W W30JATOpPBl B AyekTpudeckoM mosie [loctostHHbIE  TOK. IlocTOSHHBIM
aneKkTpudeckuil Tok. Cuiia TOoKa, HANpsKEHUE, 3JIEKTPUUECKOe compoTuBieHue. 3akoH Oma
JUIS ydacTka aJieKTpuueckoi nenu. COopka 37IeKTpUYECKOM Ienu U U3MEpEeHHE CHUJIbI TOKa U
HaIpsDKEHUS Ha €€ Pa3JIMUHbIX yyacTkax. MarHuTHoe nojie. MarHuTHOE MoJie U €r0 OCHOBHBIE
XapaKTEPUCTUKH.

JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

3akoH Awmriepa. OJIEKTPOABUTATENb. SIBIEHHWE SJIEKTPOMArHUTHOW HMHAyKuuu. Pabora u




MOIIHOCTb ITOCTOSIHHOTO TOKa.

TemoBoe neiicTBUe snekTpuyeckoro Toka. 3axkoH Jlxoyna — Jlenna. TeruioBoe aeiicTBue
3IEKTPUYECKOTO TOKA.

MarHuTHOE MOoJIe U €ro XapakTepUCTUKH [[elicTBME MarHUTHOTO MOJI Ha TPOBOAHUK C TOKOM
3akoH Amriepa. DJIEKTPOABUTATENb.

Cuna JlopeHua. SIBieHue 371€KTpOMarHUTHON MHAYKIHUN 3aKOH 3JIEKTPOMAarHUTHON MHAYKLUU.
[IpaBuio Jlenua.

Camounaykuus. UTHAyKTUBHOCTB. DHEPIHsl MATHUTHOIO MOJIS.

Jlemoncmpayuu: Onexktpuzauus Ten. B3aumopeiictBue 3apsbkeHHbIX Ten. Harpepanwue
IIPOBOAHUKOB ¢ ToKoM. OmnbIT Opcrena. BzaumonelictBue npoBOJIHUKOB € TOKOM. JlelicTBue
MarHMUTHOTO TMOJs Ha TMPOBOJHUK C TOKOM. Pabora osnexktponsurarens. SBieHue
AJIEKTPOMArHUTHOM MHIYKITHH.

KoutpoJabHas padora Ne 4 no teme: OCHOBBI JJIEKTPOAUHAMHUKH.

IIpakTnueckue 3anaTus. [lpakrnuyeckoe 3ansarue Ne 22. COOpKa 3JIEKTPUUYECKON LIeTIH U 1
M3MEPEHHE CHJIBI TOKA M HANPSDKEHHSI Ha €€ Pa3IMYHBIX yJacTKax.
CamocrosiTebHast padora: PaboTa ¢ 10MONHUTENEHBIMU HCTOYHUKAMU JIUTEPATYPBl U COCTABICHUE U HAIIMCAHUE JTOKJIa/1a 8
10 TeMy: «IJEKTPUIECKUN TOK B PA3IIUYHBIX CPEIax.», «SIBICHUE dTEKTPOMArHUTHOW WHIYKITHH. ).
Mexanuyeckue KkoJiebanusi M BoJHbL. CBoOoaHblie Konebanus. Ilepuon, dacrora u 14

TEMA 3.4
KOJIEBAHUSA U
BOJIHBI. DJIEMEHTBI
KBAHTOBOM
OU3UKMN..

amruintyna konebanui. [apMonuueckue xkonebaHus. MareMaTH4eCKUl M TPYKMHHBIN
MasTHUKH. [IpeBpalieHre sHepruu Npu rapMOHUYECKUX KOJIEOaHUsX.

MexaHnuyeckre BOJIHBI U UX BUbl. 3BYKOBbIE BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBI. YIBTPAa3BYK
U €70 UCIOJIb30BaHUE B MEULIMHE U TEXHUKE.

JIEKTPOMATrHUTHBbIE KoJIe0aHUus M BOJIHbI. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUSL.
Konebarenbublil kouTyp. @opmyna Tomcona. BeiHyX/1eHHBIE 2IE€KTPOMAarHUTHBIE KOJIeOaHMs.
["apMoHMUecKHe 3JIEKTpOMAarHUTHBIE KosieOaHUs. DleKTpudeckuil pezoHanc. [lepemeHHbI
TOK. OnektporeHeparop. Ilomyuyenne u mepenadya  siekTposHepruu.  [IpoGiiemsl
IHEPTOCOEPEIKECHNUS.

ONEeKTPOMarHuTHOE IMoJie. ODJEKTPOMAarHUTHbIE BOJHBI. CKOpPOCTb 3JIEKTPOMAarHUTHBIX
BoJIH. [lpuHuunel paguocBsizu W TeneBuleHUs. Vcmonb30oBaHHE 3JE€KTPOMAarHUTHBIX BOJIH
pa3IMYHOTO AMAaNa3oHa B TEXHUUYECKUX CPEICTBAX CBS3U, MEAMIIMHE, IPU U3YyYEHUH CBOWCTB
BElIEeCTBA.

CaeroBble BOJIHBI. Pa3BuThe NpeAcTaBIEeHUN O MNPUPOAE CBETA. 3aKOHBI OTPAXKEHUS H
npenomiieHus cera. MHTepdepennus cera. udpakmus ceera. JludpakinoHHas pemieTka.
[Tonapuzanusa ceera. [Qucnepcus ceera. JIun3el. @opMyna TOHKON aMH3BL. Onrudeckue
PUOOPHI.

KBanTOBBIC CBOlicTBa cBera. PaBHOBecHOe TemioBoe usnydeHue. KBaHToBas rumoresa




[Tnanka. ®orosnexrpuueckuit 3pdext. YpaBHeHHEe DUHINTECHHA 11 BHENTHETO PoTorddekra.
®otoH. /[aBnenue cera. Jlyannsm CBOWCTB CBeETa.

®duszuka aroma. Mojenu crtpoenus aroma. OmbiT Pesepdopma. Ilocrymarer bopa. O0b-
SICHEHUE JIMHEHYaTOro CIEKTpa BOAOpOJAa Ha OCHOBE KBAaHTOBBIX IocTynaroB bopa. Ilorio-
IIeHHEe M UCIycKaHue cBeTa aToMoM. KBaHToBas sHeprus. [IpuHuun OeiicTBUS W HCIOJNb-
30BaHue Jazepa. OnTuueckas CIEKTPOCKONUS KaK METO/1 U3YUEHHsI COCTaBa BEILIECTBA.
®du3zuka aTOMHOIO siipa M 3JeMeHTapHbIX 4acTull. CocTaB U CTPOEHHE aTOMHOIO fJpa.
CBoiicTBa SIIEPHBIX CUJI. DHEPTHUS CBS3H U Je(PEKT MacChl aTOMHOTO sijipa. PaqnoakTHBHOCTS.
Bunel pagnoakTHBHBIX —TMpeBpamieHui. 3akoH paJuoakTUBHOrO pacnaaa. CoiicTBa
MOHU3HUPYIOUIUX SIEPHBIX M3IydeHUuW. PajanoakTHBHBIE W3IIYyYeHHS U MX BO3JACHCTBUE Ha
KUBBIE OPraHU3MBI. SnepHble peakuuu. SnepHas >HepreTuka. DJIeMEHTapHbIE YaCTHUIIBI.
OyHIaMEHTAIbHBIE B3aUMOECHCTBUS.

Jemoncmpayuu: Pabota snekrporeneparopa. M3inydenue u npreM 31€KTPOMArHUTHBIX BOJIH.
Pamuoces3e. Paznoxxenue 6enoro ceera B criekTp. MHTepdepenius u nudpakuus ceera.
Otpaxenue u npenomiienue ceeta. Ontudeckue npudopsl. Dotosddext. PoToreMeHT.
W3nyuenue nasepa. JIuHeluaThle CHEKTPbl pa3iavyHbIX BemiecTB. CYETUMK HMOHM3UPYIOLIMX
n3nydenuil. Konebanus MaTeMaTHueCKOTrO U MPYKMHHOTO MasiTHUKOB.

IIpakTnueckue 3ansaTus: [lpakrnueckoe 3anaTue Ne 23. V3yuenue konebanuii 2

MaTeMaTU4YECKOr0 MasTHHKA.

IIpakTuyeckoe 3ansitue Ne 24. 3yuenne nateppepeHunu u Auppakiivu CBETa.
CamocrosiTesbHasi padora: PaboTa ¢ AONMOJHUTENIBHBIMU UCTOYHUKAMU JIUTEPATYphl, U MOArOTOBKA pedepaToB HA TEMbI 10
«HMcronb3oBaHMe 3JIEKTPOMATHUTHBIX BOJH PA3JIMYHOIO JAMANa30HA B TEXHUYECKUX CPEICTBAX CBSA3HM, MEIWLUHE, IIPU
M3Y4YEHUU CBOMCTB BellecTBay, «Ontuueckue npubopel». Hanucars koHcnekT Ha Temy «®Popmyna Tomcona» Pabora c
JIOTIOJTHUTEIbHBIMU UCTOYHUKAMU JIUTEPATYPhl M MOATOTOBKA JAOKJIaAa Ha TeMy: «/cnoiap30BaHUE IEKTPOMArHUTHBIX BOJH
pPa3IMYHOrO AMana3oHa B TEXHUYECKUX CPEJICTBAX CBSI3U, MEIUIIMHE, IPU U3YUYEHUU CBOMCTB BEIIECTBAY.

Crpoenue u pazsurue Beenennoii. Kocmonorus. 3se3nbl. Tepmosaepusiii cunres. Moaenb 8

TEMA 3.6 pacmpsrouierics Beenennoit. [Tpoucxoxaenne Conneunon cucremsl [Ipotocomnnie u
BCEJIEHHAS U EE poToIUIaHeTHbIe oOnaka. O0pa3zoBanue iaHeT. [Ipobiema cyiiecTBOBaHUS BHE3EMHBIX
IBOJIOLIUA. uusmin3anuii. CoppeMeHHas pusndeckasi KapTuHa MUpa

Hemoncmpayuu: Ctpoenue u pazsutue Beenennoil. Moaens pacmmpsoneiicss Becenennoi.

[Ipoucxoxaenue, koneGaHUS ¥ BOJIHBL. DJIeMEHThI KBaHTOBOU (u3uku. Beenennas u eé

IBOJIFOLIMSL.

JAnddepennupoBannblii 3aueT 3a Kypc y4eOHOH qucuunanubl «EcTecTBO3HAHME» 1
CamocrosiTebHast padoTa: PaboTa ¢ 1OMONMHUTENIBHBIMU HCTOYHUKAMH JIUTEPATYPhl U IOATOTOBKA JA0KJIa1a Ha TEMY: 8

«[Ipobnema cyniecTBOBaHUS! BHE3EMHBIX IIMBHIN3AIHi».[loAroTOBUTH pedepartsl, mpe3eHTau Ha TeMbl: «L{BeTomMy3bIKa.»




«®Du3nKa B COBPEMEHHOM LIUPKE»

[TpumepHas TeMaTuKa KypcoBoil paboThI (IIPOEKTa) HE MPETYCMOTPEHBI

CaMOCTOATENIbHAs PaboTa 00yJarOUIUXCsl KYpCOBOM pabOThI (IPOEKTa) HE MPEAYCMOTPEHBI

Bceero 180

MPAKTUYECKUX 3aHSATUI 24




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

OVY/]. 13 EcrecTBO3HAHME

Conep:xanue 00y4eHHs1

XapakTepucTHKa OCHOBHBIX BI/IOB JIESITE/ILHOCTH 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 ¢ 00bEKTaMU M3yueHHs 6uonoruu. BelsBienue ponu 6uosnoruu B GOpMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA U IPAKTUYECKON JEATENBHOCTH JIFOIEH

Kierka

3HAKOMCTBO C KJIETOYHOW Teopuel cTpoeHus opraHusmosB. [lonydyeHue npeactaBieHHUs O poin
OpPraHMYECKHUX U HEOPraHMYECKHUX BELIECTB B KJIETKE. 3HAHUE CTPOEHUS KIIETOK IO pe3ysbTaTaM
paboThl CO CBETOBBIM MHKPOCKOIIOM. YMEHHE OIUCBHIBATH MHUKPOIIPENapaTsl KJIETOK PacTeHUH.
YMeHue cpaBHUBATh CTPOEHUE KJIETOK PACTEHUH M JKUBOTHBIX 110 TOTOBBIM MHUKpOIIpenapaTam

Tema 1.2 Opranuszm

Opranmnsm 3HaHME OCHOBHBIX CIIOCOOOB pa3MHOXEHHS OPraHU3MOB, CTAJuil OHTOTE€HE3a Ha MpPUMEpE
YeJIOBeKa. 3HAHMWE TPUYHMH, BBI3BIBAIONIMX HAPYIIEHUS B PA3BUTHH OPraHU3MOB. YMEHHE
MOJIb30BAaThCAd TEHETHUYECKOW TEPMHUHOJOTMEH M  CUMBOJMKOM, pelarb MNpocTeuline
reHEeTHYECKUE 3ajaud. 3HaHue O0cOoOEHHOCTEH HAacIeICTBEHHOH W  HeHAacIeICTBEHHOI
M3MEHYUBOCTH U UX OMOJOTHYECKON POJH B SBOIOINH 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 crocobHOCTEH SICHO U TOYHO M3JIaraTh CBOM MBICIH, JOIMYECKH OOOCHOBBIBAThH CBOIO
TOYKY 3pPEHHs, BOCIPHHUMATH M aHAJTU3UPOBATh MHEHHS COOECEJTHWKOB, MPHU3HABAs IIPABO
Jpyroro Ha WHOE€ MHEHHE. YMEHHE JI0Ka3blBaTh POJCTBO YEIOBEKAa M MIIEKOMMTAIOUINX,
OOIIHOCTH M PaBEHCTBO YEIOBEUYECKUX pac

Tema 1.4 DxocucremMsl.

JKOCHCTEMBI

3HaHUWE OCHOBHBIX JKOJOTHYECKHX (DaKTOPOB M WX BIUSHUS HA OPTraHW3MBl. 3HaHUWE
OTIIMYUTETFHBIX TPHU3HAKOB WCKYCCTBEHHBIX COOOIIECTB — arposkocuctem. [lomydenwue
MPEJICTABICHUSI O CXEeMe OHKOCHCTeMbl Ha mnpumMepe Ouocdepnl. JlemoHcTpanus ymeHus

Texkymuii KOHTPOJIb:

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

PyOeskHbIii KOHTPOJIBb:
IIPOBEPOYHBIE, MPAKTUYECKUE
paboThI

ITpoMe:xxyTOYHBIH
KOHTPOJIb:
JuddepennmanbHblil 3auéT




MMOCTAaHOBKH IIEJIeH JesATENHHOCTH, TUTAHUPOBAHKE COOCTBEHHOM JEATENHHOCTH JJIS JOCTHXKECHUS
MOCTAaBJICHHBIX II€JICH, MPEIBUICHUS BO3MOXKHBIX PE3YJIbTATOB ATHX JACHCTBUN, OpraHU3alyd
CaMOKOHTPOJII M OIIGHKH TIOJYYEHHBIX pe3ynbTaToB. OOyueHHe COONIOACHUIO TPaBHII
MOBEJICHUS B MPHPOJE, OEPEeKHOMY OTHOUICHHIO K OHMOJOTHYECKHM OOBEKTaM (pacTEeHUSIM 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 BemectBa. Bona. PacTBopsl

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 3IIEMEHT», «aTOM», «MOJIEKYJIa», «OTHOCUTEIbHbIE aTOMHas MU
MOJIEKYJISIpHAsi ~ MacChl», «UOH», «AJUIOTPONHMS»,  «HM30TOMbI», «XHUMHUYECKas  CBA3bY,
«@IEKTPOOTPULIATEIBHOCTbY, «BAJEHTHOCTHY», «CTEHNEHBOKUCICHUS», «MOJbY», «MOJISIpHAs
Macca», «MOJSIpHBIH 00beM Ta3000pa3HbIX BELIECTB», «BELIECTBA MOJEKYJISPHOIO U
HEMOJIEKYJIIPHOTO CTPOCHHUSI, «pacTBOPBIY, «QIEKTPOJIUT U HERJIEKTPOJIUTY,
«QIEKTPOJIUTHUYECKAs JAUCCOLMALMS», «OKUCIUTENb W BOCCTAHOBUTENB», «OKHCIEHUE U
BOCCTAHOBJIEHME»,  «CKOPOCTb  XHMHYECKOM  peakuum», «XUMHUYECKOE pPaBHOBECHEY,
«YTJIEPOJIHBIN CKeJIeT», «(PYHKIIMOHAJIbHAS TPYIIaY, «U30MEPUsD»

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 MMHU BEIIECTB B MEpPUOJAX U Tpymnax. XapakTepUCTUKA
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 XMMHYECKUX OJJIEMEHTOB. XapaKTEPUCTHKA BAKHEUIIMX TUIIOB XMMHYECKUX CBA3EH U
OTHOCHUTENIBHOCTH 3TOM Tumnonorud. OObsSCHEHHE 3aBUCHUMOCTH CBOMCTB BELIECTB OT HX
COCTaBa M CTPOCHUS KPUCTAJUIMYECKHUX pEIIETOK. POpMyIMpOBaHHE OCHOBHBIX IIOJIOKEHUHI
TEOPHUH DJIEKTPOJIUTHUYECKON TUCCOIMALMU M XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCIUHEHHUU. DOpMyIMpOBaHUE OCHOBHBIX ITOJIOKEHUN
TEOPUU XUMHUYECKOIO CTPOCHMSI OPraHMYECKHX COCIMHEHHUN M XAPaKTEPUCTHKA B CBETE ITOM

Texkymuii KOHTPOJIb:

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

Py0e:xHbBIN KOHTPOJIb:

[IPOBEPOYHBIE, IPAKTHUYECKHE
paboThI

IIpoMe:xxyTOYHBIH
KOHTPOJIb:

JuddepennunanbHblif 3a4€T




TEOPUHU CBOMCTB BAXKHEHIIIMX MPEJACTABUTENIECH OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHUIM

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 HEMETaUIOB. XapaKTepUCTHKA COCTaBa, CTPOCHUS M
o0IIMX CBOMCTB BaXKHEHIIMX KJIACCOB HEOPraHMYECKUX coequHeHui. OnucaHue cocraBa U
CBOMCTB B@XHEHIIMX IPEICTABUTEICH OPraHMYECKUX COCIMHECHMM: METaHOJIA M JTaHOJIA,
CJIOKHBIX 3()MPOB, KUPOB, MBI, KAPOOHOBBIX KUCJIOT (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
CUMBOJMKHM. Ha3piBaHME H3yYEHHBIX BEIIECTB [0 TPUBUAIBHOW WM MEXAYHAPOJIHOU
HOMEHKJIATYpE M OTPAXXEHHWE COCTaBa 3TUX COCAUHEHUN C TMOMOUIBI0 XUMHUYECKUX (HOpPMYII.
OTpaxeHne XUMHUYECKUX MPOLECCOB C IOMOUIbI0 YPABHEHUN XUMUYECKUX PEaKUN

Tema 2.2 XumMuueckue

CaKI1UH. Heopraﬂnqeamx COoeTHHEHHUH U X cBoMcTBa. MeTa/llIbl M 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
3aJIaHMUS.

Py0exHbIi KOHTPOJIb:
MIPOBEPOYHBIC, MPAKTUUYECKUE
paboThI

IIpoMexxyTOYHBII
KOHTPOJIb:
Juddepennmanbablil 3auéT

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 COXPAHCHHA HMITYJIbCA. HpI/IMeHeHI/Ie
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 MAIlIWUH 1 ,[[BI/IFaTeHeﬁ C UCIIOJIb30BAHUECM 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.
Habmionenue sBieHus Au@pakiuy M JUCIEPCUU 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 nocrynaToB bopa. Habmoaenne nuHeiiuaToro 1 HEMpepsIBHOTO CIEKTPOB.
Pacder 4acTOTBI M AJIMHBI BOJIHBI MCITYCKa€MOT'0 CBETA IIPH MEPEX0E aTOMa U3 OJHOTO
CTAllMOHAPHOTO COCTOSIHUS B pyroe. OObsICHEHNE IPUHIINIIA ACHCTBHS Ja3epa




®du3uka aromHoro siapa | Habmionenue tpekoB anbda-yactuil B kamepe Bunbcona. Perucrpanus saepHbIX U3JTydeHUH ¢
U 3JIEMEHTAPHBIX YaCcTHUIl | IOMOIIBIO cueTyuka l'edirepa. Pacder sHeprum cBsi3u aTOMHBIX snep. IlonumaHue neHHocTH
HAay4YHOT'O TIO3HAHWS MHUpa HE BOOOIIE JJIs 4YeloBeYeCTBa B IEJIIOM, a s 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 M OLIEHKHU Pe3yabTaToOB

@opMBl U METOJbl KOHTPOJISI U OLEHKH PEe3ylbTaTOB OOYYEHMsI TO3BOJISIOT MPOBEPATH Y
00y4aromuxcst ypoBeHb (POPMHUPOBAHUS
OCBOEHUS IPOrPaMMbl BOCIIUTAHUS:

O0IIMX KOMIIETEHIIMA M JMYHOCTHBIX  PE3yJbTAaTOB

Pe3yabTaThl 00y4enus @opMbI U METOIBI KOHTPOJISI
(ocBOEHHBbIE YMEHHsI 1 3HAHMSA) OIIEHKH Pe3yJIbTATOB 00y4eHHus!
YmMenus
pAl OBnazieHrne yMEHUSIMH U HaBBIKAMU PAa3IU4HbIX BUAOB | Tekyluii KOHTPOJIb 3HAHMIA:
OK 1-7 MO3HABATEIBLHOM NIESATEIBHOCTH ISl U3yUSHHS PAa3HBIX | YCTHBIA M MUCBMEHHBIH OTpoc,
JIP 1-30 | cTOpOH OKpY’KaIOUIero €CTECTBEHHOT'O MHpa; WHIWBUIYyaJbHbIC 3aJjaHus,
y.2 YMeHue ompeneniTh LEMd U 33Aa4dd JESITENbHOCTH, | TECTHPOBAHME.
OK 1-7 BBIOMpATh CPEICTBA /IS MX TOCTHIKCHMS Ha npakTuke;, | PyOeskHbIN KOHTPOJL 3HAHMIA:
JIP 1-30 MIPOBEPOYHBIE, MPAKTUICCKUC PAOOTHI.
Y3 ‘YMeHue uenosp30BaTh Pa3InyHbIE UCTOYHUKH JJIS IIpome:kyTOUHBIH KOHTPOJIb

OK 1-7 MOJTyYeHHs €CTECTBEHHOHAYYHOH HH(pOpMannu u 3HAHUI:

JIP 1-30 OIICHUBATH €€ JOCTOBEPHOCTH AJIA JOCTHKECHUS audpdepeHIUPOBAHHBIN 3a4eT
MIOCTaBJICHHBIX LIENeN U 33/1a4;

Y4 YMeHne NpUMEHATh €CTECTBCHHOHAYYHBIE 3HAHUS IS

OK 1-7 00BSICHEHHSI OKPY>KAIOIIUX SBICHUI, COXpaHEHUS

JIP 1-30 3JI0POBBSI, 0OECIIeUeHHs OE30MIaCHOCTH
KHU3HEJEATETBHOCTH, OEPEKHOTO OTHOIICHUS K
NpUpPOAE, PAllMOHAIBHOTO IPUPOAOIOIb30BaHHMS, A
TaK>Ke BBIITOJIHEHUS POJIM TPAMOTHOTO MOTPEOUTENS;

3HanusA
3.1 ChopMUpOBaHHOCTH MPEICTABICHUMN O IEIOCTHON Tekylmii KOHTPOJIbL 3HAHUIA:

OK 1-7 COBPEMEHHOH €CTECTBEHHOHAYYHOUW KapTHHE MHUpA, YCTHBIA U MUCBMEHHBIN OIPOC,

JIP 1-30 | mpupone Kak equHOMN LIETOCTHOW CUCTEME, WHJUBUYJIbHbBIE 3a/1aHus,
B3aMMOCBSI3U YeJIOBeKa, IPUPOJIbI U OOIIECTBa, TECTUPOBAHHE.
IPOCTPAHCTBEHHO-BPEMEHHBIX MacIITadax PyGesxkHblii KOHTPOJIL 3HAHMIA:
Bceenennoi; MIPOBEPOYHBIE, MPAKTUIECKHE PAOOTHI.

3.2 Hawnbonee BaKHBIX OTKPBHITHI U TOCTHKEHUSX B IIpomMekyTOYHBIH KOHTPOJIb

OK 1-7 00J1aCTH €CTECTBO3HAHMS, IIOBIUSBIINX Ha dBOIIOLNIO | 3HAHMIA:

JIP 1-30 | mpeacraBineHHH 0 IPUPOJE, HA PA3BUTHE TEXHUKH U auddepeHIUPOBAHHBIN 3a4eT
TEXHOJIOTHIi;

3.3 ChopMHUpOBAaHHOCTh  MPEJACTABICHUH O HAy4yHOM

OK 1-7 METOJE IO3HAHUS IPUPOABI M CPEACTBAX H3YyYCHHS

JIP 1-30 | meramupa, MakpoMHpa W MHKPOMHpA; BIIaJCHHE
npueMaMHd  €CTECTBEHHO-HAy4YHBIX  HAaOJIIOJICHUH,

OTBITOB, HCCIEAOBAaHUH W OLEHKU JIOCTOBEPHOCTH
NOJYYE€HHBIX PE3YNIbTaTOB,;
34 IloHATHIHBIN anmapaT €CTECTBEHHBIX HaYK,

OK 1-7 ITO3BOJISIIOIUM II0O3HABATh MUP, Y4aCTBOBATh B

JIP 1-30 | AucKyccHsix O eCTECTBEHHO-HAYyYHBIM BOIIPOCAM,
MCIIOJIB30BaTh Pa3INuHble HCTOYHUKH HH(pOpMau
JUTSL IOATOTOBKH COOCTBEHHBIX PadOT, KpUTHYECKH
OTHOCHUTBCS K coo0menussMm CMU, coneprkammum
HAY4HYI0 HH)OPMALHUIO;

3.5 OcHOBHBIE METO/IbI TIO3HAHMS (HAOMIOACHUS, HAYYHOTO

OK 1-7 SKCIIEPUIMEHTA) [UIS W3YyYEHHUS pa3IMYHBIX CTOPOH

JIP 1-30 | ecrecTBeHHO-HAyYHOH KapTHHBI MHpa, C KOTOPBIMHU
BO3HMKAaeT  HEO0O0XOIUMOCTb CTaJIKUBATbCS B
npodeccuoHaIbHOU 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. IlpumepHbIe TeMbl pedepaToB (10KJIA/I0B), HHANBUIYAJIbHBIX IPOEKTOB

* 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. HpOMe)KyTO'lHaﬂ aTrrecramus.

KonTpons u oueHka pe3ynbraroB ocBoeHus aucuuiuimabl OVYJI. 13 EcrecTBo3HaHuHE
OCYILECTBIISICTCS NIPENOAABATENEM B IIPOLIECCE IPOBEIECHUS MPAKTUUECKUX 3aHIATUH, TECTUPOBAHNUS,
a TaKk)Ke BBIIIOJIHEHUS 00YJarOIIMMUCS WHANBHUTYyaIbHBIX 3aJJaHUH, IIPOCKTOB, UCCIICAOBAHMIA.
OcBoeHnne odyudaromMMucs pabodel IporpaMMbl 3aBepIIaeTcst IPOMEXYTOYHOM aTTecTanueil B
dopme muddepeHIInPOBaHHOTO 3a4eTa.

6. YCJIOBUSI PEAJIM3AIIAU YUEFHOM JTUCIIUILIAHBI

6.1. TpeGoBaHus K MaTepHAIbLHO-TEXHHYECKOMY 00eciedeHUI0

Peanuzanust y4eOHOI nucHUIUIMHBI TpeOyeT Haiauuus y4eOHbIX KaOWHETOB; XUMHH,
¢u3uku, OMoI0TUN.

B cocraB y4eOHO-METOAMUYECKOTO U MaTepHATbHO-TEXHUYECKOr0 00eCIeueHus] mporpam-
MBI Y9€OHOU TUCIUIUINHBI «ECTeCTBO3HAHUEY BXOIAT:

* MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENOIaBaTENS;

* HarjasiaHbIe TOCOOUs (KOMIUIEKTH Y4€OHBIX TaOJIHII, MJIaKaTOB, MOPTPETHI BBHIAAIOITUXCS
YUEHBIX B 00J1aCTH €CTECTBO3HAHUS U T.I1.);

* nH()OPMANMOHHO-KOMMYHHKAITHOHHBIC CPEJICTBA;

* DJKpPaHHO-3BYKOBBIE TOCOOUS;

* KOMIUICKT JIEKTPOCHAOKEHUSI KAOUHETOB;

* TEXHHYECKHE CPEJCTBA OOyUYCHHUS;

* JIEMOHCTpAIMOHHOE 000pyAOBaHME (OOIIETr0 Ha3HAUCHUS M TEMAaTUICCKUE HA0OPHI);

» naboparopHoe obOopynoBaHue (00IIEro Ha3HauUCHUs U TEMaTHYECKHE HAaOOpbI, B TOM
YUCJIE 1711 TOCTAaHOBKU JEMOHCTPALIMOHHOTO U YUEHHUECKOTO SKCIIEPUMEHTA, PEAKTUBHI);

* CcTaTU4YecKHe, TUHAMHYECKHEe, JEeMOHCTPAIlMOHHBIC W Pa3/JIaTOYHbIE MOJENH, BKIIOYas
HaTypaJbHbIE OOBEKTHI;

* BCIIOMOTaTelbHOE 000PYI0BaHHUE;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAIIMHU, B TOM YHCJIE TTaCIOpTa Ha CPEJICTBA OOYyUEHUS,
WHCTPYKIIMU TI0 UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

* OuOIMOTEYHBIN (OHI.

7. OcHOBHAas1 IMTepaTypa

1. KoncrautunoB B.M., PszanoB A.I'., ®aneeBa E.O. OOmas Owomorus.— M., M.,
Axanemus 2019.

2.. T'abpuensn O.C., OctpoymoB N.I'. Xumus. ans npodeccuit. —-M., Axanemus 2018.

3. Tabpuensa O.C. Xumusi: y4eOHHK COIHMAIHHO-PKOHOMHUYECKOTO M TYMaHHUTapHOTO
npoduiieit.— M. Akanemus, 2019

4]lmutpueBa B.®. 3agaum 1no  ¢usmke: y4ed. mocobwe JUISI  CTYJICHTOB
o0mieoOpa3oBarenbHbIX yueOHbIX. — M., Akagemus 2019.

6.ImutpueBa B.®d. dusnka: yueOHuK ais npodeccuil U CrenuaabHOCTEH TEXHUYECKOTO
npodwmis. — M., Akanemus, 2019.

7.Amutpuea B.®. ®dusnka KOHTPOJbHBIE MaTepuaibl: yueO. mocoOue Aisi CTYIAEHTOB
o0meoOpa3oBaresbHbIX yueOHbIX. — M., Akagemus 2019.

JlonoTHUTEeILHAS JTUTEPATYPHI
Jlna cmyoenmos



lTlabpuensu O.C. u gap. EcrecrBo3Hanme. Xwumus: y4eOHMK JUIsl CTYJISHTOB
poeCCHOHAIBHBIX 00pa30BaTEIbLHBIX OpPraHu3aIiii, OCBaMBAIOIINUX Tpodeccun
crenuansHoctu CITO. — M., 2019

2.ITapmrytnna  JLLA.  EcrectBoznanme. buomorms:  y4eOHMK  JUIsI  CTYJICHTOB
npodeccHoHaNbHBIX ~ O00pa30BaTENbHBIX  OpPraHM3allMid,  OCBaMBAIOIIMX  Npodeccu U
cnenuansHocty CI1O. — M., 2019

3.Camoiinenxko  IL.M.  EcrectBoznanme. @Dusmka: yuyeOHHMK A7 CTYIEHTOB
npodeccCHoHaNbHBIX ~ O0pa30BaTENbHBIX  OpPraHM3alluid,  OCBAMBAIOIIUX  Mpodeccuu U
cnenuanpHocTu CIIO. — M., 2019

4.Camoiinenko [I.M. EctectBoznanme. @usuka. COopHUK 3amad: y4deO. mocoOue s
CTYJIEHTOB NPO(EeCCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHMU3allMii, OCBAaUBAIOLIUX Mpodeccuu M
cnenuanpHocTu CIIO. — M., 2019

Jl1s mpenoaaBareeii

1. ®enepanbublii 3aK0H «O0 o6pazoBanuu B Poccuiickoit Deneparuu: dpeaep. 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 Ne 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 pexn. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

2.ITpuka3 MunucrepcTBa obpasoBanusi u Hayku P® ot 31 mexabps 2015 r. N 1578 "O
BHECEHUHU M3MEHEHUU B (helepaibHbId rOCYIapCTBEHHBIM 00pa30BaTeIbHBIA CTaHIAPT CPEAHETO
oOmiero o0pa3oBaHMs, YTBEPXKACHHBIM TpuKazoM MuUHUCTEpCTBA 00pa3oBaHUS U HAyKU
Poccuiickoit ®enepanuu ot 17 mas 2012 r. N413"

3.IlpumepHass ocHOBHasi 0Opa3oBaTeNIbHAS IMPOTpPaMMa CpeIHEro oomero obpa3oBaHUs,
onobpenHas pemieHueM (deaepaibHOro y4eOHO-METOAMYECKOTO OOBEAMHEHHUS IO 00IeMy
obpazoBanuio (mpotokosn ot 28 uronst 2016 1. Ne 2/16-3).

4. OenepalbHbIII KOMIIOHEHT TOCYIApCTBEHHOTO CTaHAapTa ooOmero obpa3oBaHus. /
MunucrepctBo obpazoBanus PO. — M., 2018.

5. Aradonasa W.b., CuBornazos B.1. O6mias 6uonorus. — M., Ipoda 2019.

6. Kabapmuu O.0., Opnos B.A. DkcriepuMeHTaNbHBIC 3a1aHus 1o (usuke. 9—11 Kiraccer:
yueOHoe rmocobue A yyanuxcs oo1eo0pa3oBaTenbHbIX yupexxaeHuid. — M., IIpocsemenne 2017.

7. Kamenckuit A.A.Kpukcynos, E.A.Ilaceunnk B.B.O6mas Ouomormsil0—11 xkm. — M.,
[Tpocsemienue 2019.

8.Camoiinenko [IL.U., Cepreee A.B. ®usmka (g cpenHero mnpogeccrnoHaTIHLHOTO
0o0pa3oBaHus): yUeOHHUK. — M., " Axanemus 2016.
5.0upcoB A.B. ®usuka: YueOHHMK a1 00I1€00pa30BaTENbHBIX YUPEXKIECHUN HauyalbHOIO M
cpenHero npodeccuonanbHoro oopazosanus. — M., Akagemus 2019.

9. KacesHOoB B.A. Meroandeckne peKOMEHIAMHA 0 WCIOJIB30BaHUI0 Y4eOHUKOB B.A.
KacesinoBa «®wuszuka. 10 win», «®Pusmka. 11 win» npu uzydeHnn ¢GU3UKA Ha 0a30BOM U
npodmibHOM ypoBHE. — M., Akanemus 2019.

10. JIa6koBckmit B.b. 220 3amad o ¢pusnke ¢ pemeHussMu: KHAra i ygammxcst 10—11 k.
o0mreo0pazoBarenbHbIX yupexaenuii. — M., [Ipocsemenue 2018.

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

crernansHoct CI1O. — M., 2019

12 MMapmyruna JILA.  EcrectBo3Hanue. buonorus: y4yeOHUK JUii  CTYACHTOB
npodecCHOHATBHBIX ~ 00pa3oBaTeNbHBIX  OpPraHU3allMif,  OCBaMBAIOIIUMX  MHpodeccuu |
crernansHoct CI1O. — M., 2018

13.Camoiinenko II.M. EcrtectBo3Hanme. @Dusmka: y4eOHUK I CTYACHTOB
npodecCHOHATBHBIX ~ 00pa3oBaTEeNbHBIX  OpraHU3allMif,  OCBaMBAaIOIIUX  Hpodeccun |
cnenuansHoctu CIIO. — M., 2019

14.Camotinenko [I.M. EctectBo3nanue. dusuka. COopHHMK 3amad: y4ded. mocoOue s
CTYACHTOB MNpo(ecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHU3alMid, OCBAaUBAIOMIMX Mpodeccuu u
cnenuansHoctH CI1O. — M., 2019



/Jlna npenooaseameneil
1. ®enepanbublii 3ak0H «O0 obpazoBanuu B Poccuiickoii denepamuu: deaep. 3akKoH OT
29.12. 2012 Ne 273-®3 (B pen. Penepanbabix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne
120-®3, ot 02.07.2013 Ne 170-@3, ot 23.07.2013 Ne 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 oOpasoBanust u Hayku P® ot 31 mexabps 2015 r. N 1578 "O
BHECCHUU M3MEHEHHH B (eiepabHBI TOCYIapCTBEHHBIH 00pa30BaTeNbHBIA CTAHIAPT CPEIHETO
obmiero o0pa3oBaHMsI, YTBEPKICHHBIM MpHKa3oM MHUHUCTEpCTBA 00pa30BaHUs W HAYKH
Poccuiickoit @enepanuu ot 17 mas 2012 r. N413"
3.IlpumepHasi ocHOBHasi 0Opa3oBaTeNbHAS MPOTpaMMa CpeaHero odiero obpa3oBaHUS,
ol00peHHas pernieHueM (QeaepaabHOTO  Y4EeOHO-METOAMYECKOr0 OOBEIMHEHUS IO O00IeMy
obpazoBanuio (mpotokosn ot 28 uronst 2016 r. Ne 2/16-3).
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