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L.ITACIIOPT ITPOT' PAMMBI YYEBHOM JUCITATLIUHBI

1.1 O6sacTh npuMeHeHusi pado4eil NporpaMmbl yu4eOHOM JUCHUIITIMHBI

Pabouas nporpamma o0pa3oBaTenbHOMI yueOHOM JIACLIUTIIIMHBI ova.14
«ECTECTBO3HAHME» mnpennazHaueHa ajis peajn3aliud OCHOBHOHN MpodecCuoHaIbHOM
obOpazoBarensHoii mporpammbl CIIO Ha 06a3e OCHOBHOTO 0OmIero oOpa3oBaHHS C
OJIHOBPEMEHHBIM TOJyYeHHEM cpefHero obmero oodpasoBanus. [Iporpamma paszpaborana

Ha ocHOBe TpeboBanuii PI'OC cpemnero obmero o0pa3oBaHUs, NPEABABISEMBIX K
CTPYKType, COACpNKAHUIO M pe3yJbTaTaM OCBOCHHS Y4eOHOM JUCIUILINHBI B
COOTBETCTBUU C PexkoMeHpauusMu IO OpraHu3aluy IOJIY4YEHHUs] CPEIHEro OOLIEero
oOpa3oBaHusi B Ipelaeilax OCBOEHUS  OOpa3oBaTENbHBIX  IPOrPaMM  CPEIHEro
npodeccnoHansHOr0 00pa3oBaHus Ha 0a3e OCHOBHOIO OOIIETr0 OOpa30BaHHS C Y4ETOM
TpeOoBaHuil  (QenepalbHBIX  TOCYJApCTBEHHBIX 00Opa30BaTENbHBIX CTAHIAPTOB U
MOJTy4aeMoi Mpo(eCCHU WK CIIEIUATBHOCTH CPEAHEr0 MPOo(eCcCHOHATBHOTO 00pa30BaHuUs
(mucemo JlemapramMeHTa TroCyAapCTBEHHOW MOMUTHKU B cdepe MOATOTOBKU pabouyux
kagpoB u IO Munobpuayku Poccum ot 17.03.2015 Ne 06-259, tpeboBanuiit  ®I'OC
cpenHero mpodeccuoHanbHOro odpazoBanus ( muchbMo JlemapramMeHTa rocyaapcTBEHHOMN
NOJUTUKHA B cdepe MOAroToBKH padoumx kaapoB u JAIIO Mwunobpuayku Poccum ot
17.03.2015 Ne 06-259).(0oOpa3oBarenbHas MporpamMmma cpeaHero (IOJHOro) oOIIero
o0Opa3oBaHUs NpeHa3HaYeHa [UIs CpelHero NpoQecCHOHATBHOTO 00pa3OBaHMS
cnenuanbHocTd : 38.02.01 Dxonomuka u 6yxearmepckuti yuem (no ompacisam).

Jannas mporpamma anmantupoBana mis jun ¢ OB3 u uaBamumoB. Pabowas mporpamma
pa3zpaboTana ¢ yderoM TpeOoBaHMI MpPO(hecCHOHATBLHOTO CTaHJapTa U B COOTBETCTBUH C
O0COOEHHOCTSIMU 00pa3oBaTeNbHBIX TMOTpeOHOCTEH wuHBaMMAoB u Juil OB3 ¢ yderom
BO3MOXHOCTEH MX INCUXO(MU3NYECKOTO PA3BUTHUA M UX BO3MOXKHOCTSAMH U METOJUYECKUMHU
peKOMEHAALNAMHU IO pa3pabdOTKe U pealn3aliy aIallTUPOBAHHBIX 00Pa30BaTENbHbIX MPOTrpaMM
CpeaHero mnpogecCHOHAIBLHOIO O00pa3oBaHMs — yTBEp)KICHHbIE AupekTopoM JlemaprameHnra
roCyJapCTBEHHOM MOJUTUKH B chepe moaroToBku padounx kaapos u JJHO Hayku Poccun ot 20
anpens 2015r. Ne06-830.

1.2. MecTo AMCHMIUIMHBI B CTPYKTYpe OCHOBHOM NpodeccuoHaIbHON 00pa3oBaTebHOI

nmporpamme: yqe6Ha;1 aucuuiimHa «EcTecTBO3HAHME) OTHOCHUTCA K O6H.[CO6p33OBaTeJ'IBHOMy

UKy COIMATbHO-KOHOMUYECKOTO MpOdHIIs .

1.3 Heau u 3agaum y4yeOHOW AUCHMILVIMHBI- Tpe0OBaHMS K pe3yJibTaTaM OCBOCHHA
AUCHMUIIMHBI:

Copepxanue nporpamMmmbl «EcTecTBO3HaHME» HaNpaBlIEHO HA JOCTUKEHHE CIENYIOMIMNX LeJIeii:
-OcBoeHne 3HaHUM O COBPEMEHHOM €CTeCTBEHHO-HAayyHOW KapTHMHE MHUpa M METOJaX KapTHUHE
MHpa W METOJaxX €CTECTBEHHBIX HayK; 3HAaKOMCTBO C HauOoiee BaXXHBIMH HACIMH U
JOCTHKEHUSIMH €CTECTBO3HAHMS, OKAa3aBIIMMHU OMpeNeNsiollee BIMSHHE Ha pa3BUTHE
TEXHUKU W TEXHOJIOTH;

- OBJIAJICHUE YMEHUSMU TMPUMEHSTh TOJy4YeHHbIE 3HAHUA ISl OOBSCHEHHs SIBJICHHI
OKPY’KAIOIIEro MHUpa, BOCHPUATUS HH(POPMAIMM €CTECTBEHHOHAYYHOI'O0 W MPOQecCHOHATBHO
3HAYUMOTO  COJIEpP)KaHHWS; PAa3BUTHUE HHTEIJIEKTYyaJbHBIX, TBOPUYECKHUX CIIOCOOHOCTEH U
KPUTHYECKOIO MBIIIJIEHHUS B XO/I€ MPOBEACHUS MPOCTENIINX UCCIEN0BAaHUM, aHaIW3a SBJICHUM,
BOCTIPUATHS M HHTEPIPETAllMM €CTEeCTBEHHOHAYyYHOU HH(OpMaLnu;

- BOCIHMTaHHE YOEXKICHHOCTH B BO3MOXHOCTH IO3HAHMUS 3aKOHHOM MNPHUPOIBI U
UCIIOJIb30BAaHUSl  JIOCTIDKEHUH  €CTECTBEHHBIX HAyK JUIS  Pa3BUTHS — LUBWIM3ALUH U
MOBBILICHUS KAUE€CTBA KU3HU;

- NPUMEHEHHE EeCTECTBEHHOHAYYHbIX 3HAHUW B MNPO(ECCHOHATBHOM JEATEIBHOCTH U
MOBCEHEBHOM JKM3HM sl o0ecredeHus: Oe30MacHOCTH >KU3HEICSTEIbHOCTH; TI'PaMOTHOTO

4



WCIIOJIb30BAaHHSI COBPEMEHHBIX TEXHOJIOTHMI; OXpaHbl 340POBbS, OKPYKAIOLIEH CPEJIbI.
OcBoenue conepkanus yuyeOHON aucuuIUinHbl «EcTecTBO3HaHME» 00ecreuynBaeT NOCTHKEHUE
CTYJIEHTaMH CIEAYIOIIUX PE3yIbTaTOB:

JIMYHOCTHBIX :

- YCTOMYMBBIA UHTEPEC K UCTOPUU U IOCTHKEHUSIM B 00JIACTH €CTECTBEHHBIX HaYK,

YYBCTBO TOPJIOCTH 32 POCCUNCKHE €CTECTBEHHbIC HAYKH;

- TOTOBHOCTh K MPOJOJDKEHUIO O0pa30BaHHWs, MOBBIILICHUIO KBATHM(PHUKAUU B H30paHHOM
npodeccuoHaNbHOM NeSTENIbHOCTH C UCIOJIb30BaHNEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTCHIIMHA B OOJACTH €CTECTBEHHBIX HAYK IS
YeloBeKa M OOIECTBa, YMEHHE HCIOJb30BaTh TEXHOJIOTUYECKUE JOCTIDKEHUS B 00JIACTH
Gu3KMKY, XUMHHA, OMOJOTHH JUIS TOBBIMICHUS COOCTBEHHOTO HHTEJUICKTYAJIIBHOTO Pa3BUTHS B
BBIOpPaHHOM MTPOPECCHOHATLHON IEATEIIEHOCTH;

- YMEHHE NMPOAHATU3UPOBATh TEXHOTEHHBIE MOCIEICTBUS IS OKPYXKAIOIIeH cpe/bl, ObBITOBON U
MIPOU3BOJICTBEHHON JESITENTFHOCTH YEIIOBEKA;

- TOTOBHOCTh CaMOCTOSITEIbHO J0ObIBaTh HOBBIE Ji ce0sl €CTECTBEHHOHAYUHbIE 3HAHUS C
HCIIOJIb30BaHUEM JIJISl 3TOTO AOCTYIHBIX HCTOYHUKOB MH(POPMAIUH;

- YMEHHUE YIPABJISITH CBOCH MO3HABATEIHHOMN NEATEIbHOCTHIO, MPOBOAUTH CAMOOIICHKY YPOBHSI
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO PA3BUTHS;

- yYMEHHUE BBICTpaMBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHS B KOMaHJE MO PEUICHUIO OOIIUX
3aJ1a4 B 00JIaCTU €CTCCTBO3HAHMS;

MeTanpeaMeTHbIX :

- OBJIAJICHHUE YMEHUSIMU M HABBIKAMHM Pa3JUYHBIX BUJOB MO3HABATEIBLHOM NE€ATEIBHOCTH IS
M3Y4YEHUs Pa3HbIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MUPAa;

- TPUMEHEHHE OCHOBHBIX METOJOB TO3HAHMS (HAOMIOACHMS, HAYYHOTO SKCIIEPUMEHTA) MAJIs
W3Y4YEHUsl PA3NMYHBIX CTOPOH E€CTECTBEHHOHAYYHOM KapTHUHBI MHpA, C KOTOPHIMU BO3HHMKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCuoHaIbHOM cepe;

- YMEHUE ONpenesiTh LeTd U 3aJayd  JCATENIbHOCTH, BBIOMpaTh CpPEICTBA IS WX
JTOCTH)KCHHS Ha MPAKTUKE;

- YMEHHUE HCIIOJIHb30BaTh PA3JIMYHBIC MCTOUYHUKHU JIJISi TIOJYYEHHS] €CTECTBEHHO-

Hay4YHOU MH(OPMAIINY U OLIEHUBATH €€ IOCTOBEPHOCTH AJIs JOCTHUKEHUSI TIOCTABIEHHBIX IENel U
3a/1a4;

NpeMeTHBIX :

- cOpMHUPOBAHHOCTh TMPEACTABICHUNH O IIEJIOCTHOW COBPEMEHHON eCTECTBEHHOHAYYHOM
KapTUHE MHpa, TPUPOJE KaK E€IWHOM IIeJTOCTHOM CHCTEeMe, B3aWMOCBS3M YEJIOBEKa,
NpUPOaLl U 00IIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BcenenHoit;

- BJIaJICHNE 3HAHUSIMHU O HanOoJIee BAXKHBIX OTKPBITUSX U JOCTHIKEHUIX B 00J1aCTH
€CTECTBO3HAHMSI, TTOBJHUSIBIINX HA DBOJIIOIHUIO MPEICTABICHUN O MPUPOJIC, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHi;

- c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHSATH E€CTECTBEHHOHAYYHBIE 3HAHUS NS OOBSICHEHUS
OKPY>KaOIINUX SIBIICHUH, COXpaHEHUs 310POBBS, obecrieueHust 0e30macHOCTH
KU3HEACSTEIIbHOCTH, OepeKHOTO OTHOILLIEHUS K MIPUPO/IE, palMoOHAIBHOTO
MPUPOIONOIB30BaHUS, a TAK)KE BHITIOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

- cQOpMUPOBAHHOCTh MPEACTABICHUI O HAYYHOM METOJIe IMO3HAHUS MPUPOJABI M CPEICTBaX
U3YYEHUS MeramMmpa, MakpoMUpa U MHKPOMHUDA; BIaJCHHE NMPHUEMaMU E€CTECTBEHHOHAYUYHBIX
HaOJI0/IEHU, ONIBITOB, UCCIIEI0BAaHUMN U OLIEHKU JOCTOBEPHOCTHU MOJIYYEHHBIX PE3YyJIbTaTOB;



- BJIaJICHUE TOHSTUMHBIM amlmapaToM EeCTECTBEHHBIX HayK, IMO3BOJISIIOIIMM I103HAaBAaTh MHUD,
y4acTBOBaTh B JIMCKYCCHSIX MO €CTECTBEHHOHAYYHBIM BOMNPOCaM, HCIIOJIb30BATh Pa3INUHbIC
WUCTOYHUKNA WHQPOPMAIUH IS TOJTOTOBKA COOCTBEHHBIX PabOT, KPHUTUYECKH OTHOCHTBCS K
coobmenussm CMU, copepxamuM Hay4dHYIO HH(DOpPMAILIHIO;

- chopMHpPOBAaHHOCT, YMCHHI IMMOHUMATh 3HAYUMOCTH C€CTECTBEHHOHAYYHOTO 3HAHUS  JUIS
KQXKIOr0 4YeJ0BeKa HE3aBUCUMO OT €ro MnpogecCHOHAIbHOU AESITEeIbHOCTHU, pa3inyarh (PaKThl
U OLEHKH, CPAaBHUBATh OI[CHOYHBIC BBIBObI, BUJETh HX CBS3b C KPUTEPUSMHU OLIEHOK U CBS3b
KPUTEPUEB C ONPEICICHHON CUCTEMOU IIEHHOCTEH.

B pe3yabTare 0cBOCHUS IUCHUILIAHBI 00yYAIONIUIICSA 10/IKEH YMeTh:

NMPUBOAUTH NMPUMEPHI IKCHEPUMEHTOB U (WIH) HAOIKAeHUI, 000CHOBBIBAIOIIMX: aTOMHO-
MOJIEKYJISIPHOE CTPOEHHUE BEIIECTBA, CYIIECTBOBAHUE JIEKTPOMArHUTHOTO MOJII U B3aUMOCBS3b
3JIEKTPUYECKOT0O M MAarHUTHOIO II0J€H, BOJHOBbIE M KOPILYCKYJSIpHbIE CBOICTBa CBETa,
HEOOPaTUMOCTH TEIJIOBBIX MPOIECCOB, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT CTPYKTYPhI MOJIEKYI,
KJIIETOYHOE CTPOCHUE >KUBBIX oOpraHu3moB, poib JIHK kak HocuTens HacieacTBEHHOU
uH(OpMaITH, SBOJIOIUIO KUBOM MPUPOIBI, MPEBPAIIEHUS YHEPTUN U BEPOSITHOCTHBIN XapakTep
MPOLIECCOB B KUBOW W HEXUBOW MPHUPOJE, B3aUMOCBS3b KOMIIOHEHTOB 3KOCHCTEMBbI, BIUSHUE
JIEeATEIbHOCTH YEJIOBEKA Ha 3KOCHUCTEMBI; NMPUBOAUTH PUMEPHI 3aBUCUMOCTH CBOWCTB BEIIECTB
OT UX CTPOEHHS; UCIIONIb30BaTh CIIOCOOBI OYMCTKHU BOJIBI B TIOBCETHEBHOM KHU3HU; HCIIOJIB30BATh
CIOCOOBI CMSATYEHHS BOJABI B MOBCEIHEBHOH JKHU3HH, MPOBOAUTH PACueThl MAacCOBOW TOJU
pPacTBOPEHHOTO BEIIECTBA B PACTBOpPAx.; OMNPEAENATh COCTaB 3arps3HEHUN arMocdepsl;
OTIPEIEIATh BOAOPOIHBIN MOKA3aTedb CPEeAbl PACTBOPA; OMPEEIsITh MUHEpAIbHbBIE BEIIECTBA B
MPOYKTaX MUTAHUSI.

O00BSICHATH NMPUKJIAJAHOE 3HAYEHHE BAKHEHIIHUX JOCTHKEHHH B 00JIaCTH eCTeCTBEHHBIX
HAYK JUIS: Pa3BUTUSA DHEPTEeTUKH, TPAHCIOPTAa M CPEACTB CBS3H, IMOJYYCHHUS CHHTETHUYECKUX
MaTepualioB C 3aJlaHHBIMH CBOMCTBAMHU, CO3JaHUS OMOTEXHOJOTHM, JIedeHHs] WH(EKIIMOHHBIX
3a0051eBaHUM, OXpaHbl OKPYKAOIIEH CPEIbL;

BbIIBUT'ATh THIIOTE3bl M Npeljaratb NMYyTH HX NPOBEPKH, JeJaThb BbIBOAbI Ha OCHOBE
OKCIIEPUMEHTAJIBHBIX IAHHBIX, MPEACTABICHHBIX B BUJIE Tpadrka, TaOIUIIbl WIH JUArpaMMBbl;
padoTraTh C ecTeCTBEHHO-HAy4YHOUl uH{opMalueil, coxepxameiicas B coobmenusx CMU,
WHTEpPHET-pecypcax, HayqHO-TIOMYISIPHOM JUTEpaType: BIAJACTh METOJAMH IOUCKA, BBIIETSATH
CMBICJIOBYIO OCHOBY Y OIIEHUBAaTh JOCTOBEPHOCTH WH(OPMAIIHH;

HCMOJIb30BATh MPUOOPETEHHbIEe 3HAHUA W YMEHHSI B NPAKTHYECKOH [eAITeJIbHOCTH H
MOBCEeIHEeBHOM KU3HM /ISl

-0e30MmacHOro UCIIOIB30BAHMS MAaTEPUAIOB U XMMHUECKHX BEIIECTB B OBITY;

-MpOQMIAKTUKH HHQEKIIMOHHBIX 3a00JIeBaHUN, HUKOTUHOBOH, QJIKOTOJBHOW M HapKOTHYECKOM
3aBHCUMOCTEN;

-OCO3HAHHBIX JIMYHBIX JIEUCTBUI 1O OXpaHE OKPYKAIOIIEH CpeIbl

B pe3yibTare 0CBOEHUSI TUCHMIIMHBI 00y4aIOIIMIACSH T0J15KeH 3HATH/TIOHUMATh:

CMBICJI IOHATHI:

-€CTECTBEHHO-HAYYHBIM METOJ] TTIO3HAHMSI, COCTaB BOJbI, TIOJOKEHUE KUCIOPOJa U BOJOPONA B
[lepuognyeckoii cuCTEME AIEMEHTOB; MOHITUE PACTBOPHI, CBOMCTBA PACTBOPOB B 3aBUCUMOCTH
OT arperatHoro COCTOSIHMSI BEIIECTBA; IOHSATHE MAaCCOBOM JOJM BEIIECTBA; CTPOEHUE
arMoc(epbl; OCHOBHBIC UCTOYHHUKHU 3arps3HEHUS aTMOC(ephl; MOHATHE BOJOPOIHBIN MMOKa3aTellb
cpensl (pH); cTpoeHme OEIKOBBIX MOJIEKYT; pPOJIb YITIEBOIOB M JKUPOB, KaK OCHOBHBIX

HCTOYHUKOB SHCPIruv B OPraHU3MC YCIIOBCKA; MOHATUC MUILCBLIX ,Z[O63.BOK. COCTaB OpraHuisma
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YeJI0BEeKa, MAaKpO- U M MHUKPODJIEMEHTHI; MAaKpOMOJIEKYa, OeI0K, KaTaau3arop, (hepMeHT, KJIeTKa,
muddepennmanus  kierok, JHK, Bupyc, Oumonormueckass sBoionusi, OuopaszHooOpasue,
OpTaHu3M, MOMYISAHNS, YKOCUCTEMA, Ouocdepa, SHTPOIHS, CAMOOPTaHU3AIIHS;

BKJIQJI BEJIHKHUX Y4YeHbIX B (DOPMHpPOBAHHE COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa;

B pe3yabrare ocCBOeHHEe MUCHMIUVIMHBI OOYyYAIOIIMMCH JI0JUKEeH OBJIaJAeTh OOIUMH
KOMIIETEHIIMSIMM .

OK 01. Bsibupats croco0sl perieHus 3a1a4 npodeCCHOHaTBHON e TEIIbHOCTH MPUMEHUTEIIEHO
K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBiaTh MOWCK, aHAIW3 M HHTEPIIPETAINI0 MHPOPMAIMHA, HEOOXOIUMOU s
BBITIOJIHEHUS 3a]1a4 PO ECCUOHATIBHOMN 1A TEIHOCTH;

OK 03. IInanupoBaTh U pealn30BbIBATH COOCTBEHHOE MNPO(ECCHOHANBFHOE U JHMYHOCTHOE
pa3BUTHE;

OK 04. PaboTtaTh B KOJJIEKTHBE W KOMaH1e, 3()PEKTUBHO B3aMMOJICHCTBOBATh C KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTAMH;

OK 05. OcymiecTBisTh YCTHYIO U MHUCHMEHHYIO KOMMYHHKAIIMIO HA TOCYJApPCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ yueToMm 0COOEHHOCTEM COIMATBLHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. IIposBasTh TpakJaHCKO-MATPUOTUYECKYIO MO3HIIMIO, JAEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEYECKUX IEHHOCTEH;

OK 07. CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIICH Cpelibl, pecypcocOepexeHuto, 3pPeKTUuBHO
JIEMCTBOBATH B UPE3BbIYANHBIX CUTYaLUsAX;

OK 08. Hcnonw3zoBaTh cpeinctBa (pU3M4ecKol KyabTyphl IJIS COXPAHEHHS] U YKPEIJICHHS
310pOBbsS B IIpollecce MNPO(PECCHOHAIBHON NeATEIbHOCTH M MOAJIEpPKaHUS HE0O0XOAMMOI0o
ypOBHS (pU3MUYECKON TOJATOTOBIEHHOCTH;

OK 09. Ucnonp3oBaTh HHGOPMAIIMOHHBIE TEXHOJIOTHUHU B IPOPECCHOHATBHOMN AESITEIbHOCTH;

OK 10. Ilomp3oBarbes MpoecCHOHANBHOW JOKYMEHTAllMe Ha ToCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX;

OK 11. Hcnonws3oBaTh  3HaHHMA 1O  (UHAHCOBOM  I'PAaMOTHOCTH,  IUIAHMPOBATH
MPEANPUHUMATENIbCKYIO ACSITEIHBHOCTh B MPOo(decCUuoHaIbHOM cdepe.

B nporpamme OTBOAMTCA Ha MNPOBEICHUE MPAKTHUECKUX, SKCHEPUMEHTAIBHBIX
HCCIIeI0BaTEeNbCKUX paboT. Ha mepBom 3aHsITHM y4eOHON JUCHUIUIMHBI CTYIEHThl 3HAKOMATCS
C PpEKOMEHJAYEMBIMH TEMaMH TIPOEKTOB, TMPOEKThl MOTYT OBITh WHAMBUAYAIbHBIMH WU
rpynnoBbIMU (10 3-X YEJNOBEK) M pealn3yloTcd Ha 3aKIIOYHUTENbHOM 3aHSITHM, 3alluTa
IPOEKTOB MOKET OBbITh M TpE/ACTaBIE€HA Ha MPOMEXYTOUHON arrectauuu. HMuoueudyanvholil
npoexkm - ocobass ¢opma opraHuzanMd 00pa30BaTEIBHON JIEATEIBHOCTH OOYYaIOIIMXCS
(yueOHOE wHcceoBaHUME WM Y4EOHBIH IPOEKT, pPa3BUTHE KPUTHUYECKOTO U TBOPUECKOTO
MBILUIEHUsS. MeToJ] MPOEKTOB BCerjia OPHUEHTHPOBAH Ha CAMOCTOSITENBHYIO JEeSTENbHOCTh
CTYAICHTOB - MHIMBUAYaJIbHYIO, TAPHYIO, TPYNIIOBYIO, KOTOPYIO O0y4aroIuecs: BBIIOJIHSIIOT B
TE€YEHHE OIPEAENIEHHOTO0 OTpe3ka BpeMeHH. MeTo MpOeKTOB Bcerjaa MpeArosaraeT pelieHue
npobnem.  M3yuyenue oOmeoOpazoBaTenbHOi yueOHOH aucuuiuinHbel «EctecTBO3HaHME»
3aBeplIaeTcs Mo/IBeIEHUEM UTOTOB B (hopme auddhepeHIpOBaHHOTO 3a4ETa.

Tewmbl pedepaToB (IOKIJIAI0B), HHANBUAYATBHBIX POCKTOB.

Martepus, GopMbI €€ IBUKESHHS U CYIIECTBOBAHUS.

[IepBe1it pycckuit akagemMuk M.B. JIoMoHOCOB.

HckyceTBo 1 npouecc no3HaHus.

Hay4Ho-TexHU4YecKnii mporpecc u mpoodIeMbl SKOJIOTHH.
buorexHonorus u reHHas HHXKeHepUsi — TeXHOJIoruu X X1 Beka.
OxpaHa OKpYyXarolleil Cpeabl OT XUMHUUYECKOTO 3arpsi3HCHUSI.
PactBOpBI BOKpYT Hac.

YVVVVVVY



VYcrpaneHue kECTKOCTH BOBI HA MTPOMBIIIICHHBIX MTPEIIPUATHSIX.

HcTopust BOBHUKHOBEHUS U PA3BUTHS OPraHUYECKON XUMUU.

YTrieBoapl U UX pojib B JKUBOU IPUPOJIE.

XKupbl Kak NPOIYKT MUTAHUS U XUMUYECKOE CHIPHE.

CpencTBa rUrueHbl Ha OCHOBE KHCIIOPOICOACPIKALINX OPraHMYECKUX COSAMHEHUI.
CuHTeTHYeCKHe MOIOIINE CPE/ICTBA: JOCTOMHCTBA U HEAOCTATKU.

Jedunur Oenka B MUIIEBBIX MPOJYKTaX M €ro MPEoAOJCHHE B paMKax Tio0aabHOU
IIPOJIOBOJIBCTBEHHON POTPaMMBI.

» B.U Bephajckuii 1 ero yueHHe 0 OHOCBIPhE.

» Ucropus m pa3BUTHE 3HAHHI O KIIETKE.

» Okpyxaromas 4YeloBeKa cpefia W e€ KOMIIOHCHTBI: pa3lIMuHbIC B3IVABI HA OJHY
npo0iemy.

[Tomynsaus KaKk KoJ0ruyecKas eIuHUIA .

CoBpeMeHHbIE B3IJIA/IbI Ha OMOJOTHYECKYIO IBOJIIOIHIO.

CoBpeMeHHBIE B3TJIs/IbI HA TIPOMCXO0XKICHUE YeJIOBEKA: CTOJIKHOBEHUE MHEHHM.
CoBpeMeHHbIE METObI UCCIICIOBAHMS KIETKH.

Cpensl 0OuTaHNUsS OPraHU3MOB: IPHUMNHA Pa3HOOOpa3Hsl.

Martepus, GopMbI €e ABUKECHUS U CYLIECTBOBAHHUS. *

HckyceTBo 1 mporiecc mo3HaHUs.

» Hay4HO-TeXHHUYECKWil mporpecc W NpoOJeMbl DKOJOTHUH. HaHOTEeXHONOTHS  Kak
IIPUOPUTETHOE HAIIPABJIICHUE PAa3BUTHUS HAyKU U IIPOU3BOACTBA B Poccuiickon denepanuu.

YVVVVVVY

VVVYVVY

1.4. Pekomenayemoe KOJMYECTBO YACOB HA OCBOCHHE NPOrPaMMbl JHCHUIINHBI:
MaKCHUMaJbHOW yueOHON Harpy3ku - 72 yaca
B TOM 4HCJIe: 0053aTeNIbHON ayAUTOPHOM yuyeOHOM Harpy3ku - 72 yaca



2.1 CTPYKTYPA U COJEP)KAHUE YUYEFHOM JUCITATLINHBI

Buj yueOHoi1 padoThI O0bem yacoB
MakcumanbHas yueOHas Harpys3ka (Bcero) 72
Oos3aTesibHAsI Ay AUTOPHAs YueOHasi Harpy3Ka (Bcero) 66
KoHnTtpoJbHbie padoThl 2

Utorosas arrectaius B popme auddepeHnpoBaHHOTO 3a4ETa




2.2. TemaTn4yecKMii IJIAH U CoAepkaHMe YUeOHON qucuMIIMHbI «EcTecTBO3HAHME».

Konst
O0ne
HaumeHnoBanue Vposens | (opmupye
Conepmam{e yqeﬁnoro MartrepuaJa, naﬁopaToprle paﬁOTBI U NMPAKTHYIECCKUE 3AaHATHUA, CAMOCTOATEIbHAsA paﬁoTa oﬁyqammnxc;l M
pa3aejioB U TeEM OCBOCHHUSA MBIX KOMII
qacCcoB o
TCHIOIUN
Pasnen 1. XUMUSI 40
Heopranuueckasi xumusi
XuMH4YecKass KapTUHA MHUpPA KaK COCTABHAs 4acTh €CTECTBEHHO-HAy4YHOW KAapTUHBI MHpa. PoJIb XMMUM B JKH3HU OK.1, 2,
Tema 1. | coBpeMeHHoro obmecTBa. [IpuMeHeHrne TOCTHKEHUH COBPEMEHHON XMMUH B TYMaHUTAPHOU cdepe NesaTeTbHOCTH 3.4.5,9.
OCHOBHBIE obmiecTBa. XMMHUYECKOE COJIEp)KaHUE yU4eOHOW MUCIUIUIMHBI «ECTeCTBO3ZHAHME» TP OCBOCHHH CIICIIUAIbHOCTEH
NOHSTHUS u | CIIO counanbHO-3KOHOMHYECKOTO ¥ TyMaHUTapHOTO mpoduieil npodeccuoHaIbHOrO 00pa3oBaHMUs. 2 2
3aKOHBI [Mpeamer xumun. BemectBo. ATom. Monekymna. XuMUYeCKUi J1eMeHT U (GOPMBI ero cymectBoBanus. IIpocteie u
XUMHH. CJIOJKHBIC BEIIECTBA.
Tema 2. OK.1, 2,
3.45)9.
l}epnonnqeckn Otkpritue Ilepuoanueckoro 3akona. [lepuoanueckas cuctema xummudeckux snemeHToB JI. M. MenneneeBa kak
W 3aKoH - M| rpaduueckoe otobpaxkenue [leproanueckoro 3akoHa.
CUCTeMa XHM. o
S EMCHTOR 3nauenue [lepuonnyeckoro 3akona u Ileproguueckoi cuctemsl xumuueckux 3aemeHToB Jl. . MenneneeBa s 2 5
L. pa3BUTHUS HAYKH U TIOHUMAHUSI XUMUUYECKON KapTHUHBI MUpA.
MemnpeeesBa.
Ctpoenue
BelleCTBA.
Tema 3. OK.1, 2,
Bona, Bopa B pupozae, ObITy, TEXHUKE U Ha IPOU3BOJICTBE. DU3NUECKUE U XMMUYECKHE CBOWCTBA BOIBI. 2 2 3.4.5.9.
PacTBOpBHI.
Tema 4. OK.1, 2,
XuMuuyecKne 3.4.5,9.
peaKnuu. [TonsiTrie 0 xumMuueckoi peakuuu. Tunbl XumMudeckux peakiuii. Kiaccel HeopraHu4ecknux COeAMHEHUMN: (OKCUIbI, 2
Knaceudukan | KUCIOTBI, OCHOBAHHMS, COIIH.). 2 2
us DNeKTpoNMUTHYECKas AUCCOMaIms. XUMUYECKHE CBOKMCTBaA coneil B cBere TO/I. 2
HeOPraHu4ecK

HX COeIMHEeHHH
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H UX CBOMCTBA.

Metaiapl. O0mue pu3nuecKkre 1 XMMUIECKHE CBOMCTBA METAILJIOB.
Hemertanbl. O01mmas XxapakTeprucTHUKa TJIaBHBIX MMOATPYII HEMETAILIOB.

Tema . | BaxxHeiine COeTMHEHUS] METAJNIOB U HEMETAJLJIOB B IIPUPOJIC U XO3SICTBEHHOM JICSITEIIBHOCTH YEJIOBEKA. 2
Mertannani 1 | KonrtposbHas padota nmo temaM: «Knaccudukanys XuMAYECKUX peakiuii. MeTauibl 1 HEMETAIIbD. 2
HEMEeTaAJJIbI. Jemoncmpayuu: 2
FopeHI/Ie METAJIJIOB (I_[I/IHKa, KEJIC3a, MaFHI/IH) B KHCJIOPOJAC.
OPITAHHMYECKASA XUMUA
Tema 6. OK.1, 2,
OcHoBHBIE OcCHOBHbIC NOHATHS OPraHUYeCKON XHMHH M TeOPHS CTPOCHUSI OPraHW4YecKuXx coeauHeHui. llonsTue 3.4.5,9.
NOHSATHS uzomepuu. Bunael wu3omepuun: CTpyKTypHas (YIJIEpOJHOTO CKEJleTa, IIOJIOKEHHUS KpaTHOM CBSI3U WM
opraHu4ecko | (GyHKLUMOHAJIbHOH IPYyMIIbI), IPOCTPAHCTBEHHAss. MHOr000Opa3ue OpraHuuecKux COeJMHEHUH. 2
i XUMHHU. | YrieBoaopoabl. llpenenbHble M HempenenbHble yriaeBoaopoabl. CTpoeHHe YrieBOIOpPOAOB, XapaKTEpHbIE 2
YraeBoaopoa | XMMUYECKHE CBOMCTBa YIiieBoaopoaoB. IIpeincraBurenu yriieBoAOpONOB: METaH, 3TWUJIEH, aleTHIEH, OeH30I1. 2
bl U ux | [Ipumenenue yrieBogopo/IoB B opraHndeckoM cuHTese. Peakius nomumepusauuu. Hedtp, ras, kaMeHHBINH yroib
NPUPOJHbIE — IPUPOAHBIE UCTOUHUKHU YIIIE€BOJOPOIOB.
HCTOYHHUKH.
Tema 7. | Kucnoponcoaep:xkamue opranuvyeckue BemiecTBa. Crnuprel, KapOOHOBBIC KHMCIIOTBI U CJIOXKHBIE J(QHPBI: HX OK.1, 2,
Kuciopogocox | CTPOCHHE M XapaKTePHBIC XHUMHYECKHe cBoWcTBa. IIpencraBurenyt KHUCIOPOACOACPHKAMIMX OPraHUYCCKHX 2 3.4.59.
epsKanue W | COCUHEHUN: METUIOBBIM W JTWIOBBIM CIMPTHI, INIMIEPUH, YKCYCHAass KUCIOTAa. Mblla Kak CONM BBICIIHUX 2
azorocoep:xka | KapOOHOBBIX KUCIOT. JKUpHI Kak CII0KHBIE 3(UpHI. YTIEBOABI: TIIOK03a, KpaxMall, LIeJUTH0I03a. 2
mue A3oTcoaepakale OpraHuyeckue coeJuHeHHsl. AMMHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u Omojoruyeckas 2
oOpranmveckne | hypxnus OenkoB. XUMHUYECKHE CBoMcTBa OenkoB. ['eHeTnueckas CBSI3b MEXIy KilaccaMM OpraHHYeCKHX
COCAMHEHUS. coenuHeHu. [Tonumepsl. BrICOKOMOEKYIISIpHBIE COSMHEHHS. 2
Hosmmepsl.
Tema 8. | XuMHI W OpraHM3sM 4ejoBeKa. XHUMHUYECKHE OJJIEMEHThl B oOpraHuzMe deinoBeka. OpraHuyeckue u OK.1, 2,
Xumust W | Heopranuueckue BemiecTBa. OCHOBHBIE JKM3HEHHO HEOOXOIMMBIE COEIWHEHMs: O€NKH, YIJIEeBOABI, KHUPHI, 2 3.4.59.
JKH3Hb, BUTAMMHBI. YTJIEBOJbl — IJIaBHBII UCTOYHUK SHEPTUM OpraHus3Ma. Poisib KUpOB B opranusme. X0oJeCTEPUH U €ro 5
XUMUSA U | pOJIb B 3J0POBbE YEJIOBEKA.
OPraHM3M MunepasnbpHbIe BellecTBa B IPOJIyKTaX MUTaHMs, nuuieBble qo0aBku. COasaHCHPOBAaHHOE MUTAHHE.
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yeJI0BeKa.
Xumus
ObITY.

B

Xumusi B 0bITy. Boma. KauecTtBo Bompl. Moromue u umcTsmme cpeacTtBa. [IpaBmma OGe3omacHOi pabOThI €O
CpeICcTBaMU OBITOBON XUMUHU.

KOHTpO.]'IbHaH paﬁoTa 110 pasjieaay . «XHUMHSD»

Pa3znen 2. BUOJIOTUSL. 30 ugacos.

Tema
HawuooJee
oomue

npeacraBjacHu

1 0 JKU3HH.

Kupas npuposaa kak 00beKT U3ydeHus Onosioruu. MeTo bl ucciieJoBaHusl >KUBOM Mpu-
pojiel B Guosnoruu. OnpezeneHue sXu3Hu(C MPUBJICYCHHEM MaTepralia U3 pa3aeiaoB PU3NKH
U XUMUH). YPOBHH OpraHU3alUH KU3HH.

OK.1, 2,
3.4.5,9.

Tema
Kuaerka.

Hcropus nzyuenus kietku. OCHOBHbIE MOJIOKEHUS KJIeTOUHOM Teopuu. KileTka —CTpyKTypHO-(DyHKIIMOHAIbHAS
(anemeHTapHas) enuHuLa xu3HU. CTpoeHue KiaeTku. IIpokaproThl 1 3yKaprOThl — HU3LINE U BBICUINE KIETOUYHbIE
opranu3Mbl. OCHOBHBIE CTPYKTYpHbI€ KOMIIOHEHTBI KJIETKH 3ykapuoT. [loBepxHOCTHbIM anmapaT. CxemaTudHoe
ONMCAHUE KUJIKOCTHO-MO3aWYHOW MOJIEIM KJIETOYHBIX MeMOpaH. Lluromyasma — BHYTpEHHSAsS cpela KIETKH,
opraHouspl (opranemisl). Kiuerounoe sapo. @DyHkuus sjapa: XpaHEHHE, BOCIPOU3BEICHME M Iepeaada
HACJIC/ICTBEHHON MH(OPMAIINH, PETYISIUSI XUMUUECKOW aKTUBHOCTH KJIeTKH. CTpyKTypa U (QyHKIIUH XPOMOCOM.
AyTOCOMBI U MOJIOBBIE XpPOMOCOMBL. MaTepualibHOE €IUHCTBO OKPY’KAIOIIEr0 MUpa U XUMUYECKUH COCTaB KUBBIX
opranu3MoB. buosornueckoe 3HaueHHE XMMHUYECKHUX AJIEMEHTOB. HeopraHnuueckue BellecTBa B COCTaBE KIIETKH.
Posib BOJbI Kak pacTBOPUTENS U OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH cpe/ibl OpraHu3MoB. Heoprannueckue noHsbI.
VYrneBoasl u nunuabl B kiaetke. CTpykTypa v OHoJoruueckue pyHKIMH OeIKOB. AMUHOKHUCIOTHI — MOHOMEPBI
6enkoB. CTpoeHue

HYKJIEOTHIOB U cCTpykTypa nonunykieotuansix neneil JIHK u PHK, AT®. Bupycel u Oakrepuodaru.
HexknerouHoe cTpoeHue, >KU3HEHHbI LMKI M €ro 3aBUCUMOCTh OT KJIETOYHBIX (GopM XKu3HH. Bupycel —
BO30yaHMTENM HMH(PEKIMOHHBIX 3a00JieBaHMI; TOHATHE 00 OHKOBHpycax. Bupyc umMmyHozeduiuTa YeiaoBeKa
(BNY). Ipodunaktrka BUU-undpexuuu. KontponbsHas padora o teme : «Knetkay.

NN

OK.1, 2,
3.4.5,9.

Tema
Opranunsm.

Opranusm — eanHoe 1esoe. MHOrooopasue opraHu3MoB.

OOMeH BeIIeCTBOM M JHEPTHEil C OKpYXalomeld cpeaold Kak HEeoOXOIUMOE YCIOBHE CYIIECTBOBAHHUS KUBBIX
cucreM. CrnocoOHOCTh K CaMOBOCHPOM3BEIACHHUIO — OJHA M3 OCHOBHBIX OCOOCHHOCTEH >KMBBIX OpPraHU3MOB.
JleneHne KJIETKM — OCHOBA pOCTa, Pa3BUTHS M Pa3MHOKEHHS OpraHu3MoB. becronoe pazmuHoxkenue. [lonoBoit
Ipo1iecc U MoJIOBOE pa3MHOkeHHe. OTII0I0TBOPEHHUE, ero OMOJIOTHYeCKOe 3HaUeHHUE.

[TonsiTe 006 MHAMBUAYAJIBHOM (OHTOTEHE3), SMOPHOHAIBHOM (3MOpPHOTeHe3) U MOCTIMOPHUOHATILHOM Pa3BUTHHU.
WunuBrayabHOE pa3BUTHE YEJIOBEKa U €ro BO3MOXKHbBIE HapylieHus. OO0Iye npeacTaBiIeHus: O HacIeICTBEHHOCTH
U M3MEHYMBOCTU. |'eHeTHueckas TepMHMHOJIOTHS M CHMBOJIMKA. 3aKOHOMEpPHOCTH HacienoBaHus. HacnemoBanue

NN

OK.1, 2,
3.4.59.
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pU3HAKOB y uernoBeka. [lojoBbie xpomocombl. ClemieHHOe ¢ MMoyioM HacienoBaHue. HacnencrBenHble 00se3HI
4eJI0BEKa, MX MPUYMHBI U TpoduiakTrka. COBpeMEHHBIE MPEICTABICHUS O TeHE U TEHOME.

['eHeTnyeckue 3aKOHOMEPHOCTH HM3MEHYMBOCTH. Knaccudukanus Gpopm M3MEHUMBOCTH. BiusHue MyTareHOB Ha
opranusM 4desnoseka. [Ipeamer, 3a1aun U METOABI celeKUUU. ['eHeTHUEeCKHEe 3aKOHOMEPHOCTH CEJIEKIIMH. YUYEeHHE
H. WM. BaBunoBa 0 LeHTpax MHOrooOpas3us W TPOUCXOKIEHUS KYIbTYpHBIX pacTeHuil. buorexnomnorus, ee
JIOCTUKEHUS, IEPCIIEKTUBBI Pa3BUTHS.

Tema 4. Bun.

DBOIIIOLIMOHHAS TEOPHUS U €€ POJib B POPMHUPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI Mupa. Bun, ero
kputepuu. llonymauus Kak CTPYKTypHas €AMHULA BHAA M HBOMOUMU. CHUHTETHYECKas TEOpHUs 3BOJIOLUU.
JIB>KyIIMe CHJIBI DBOJIIOIMUM B COOTBETCTBUU C CUHTeTHYecKOW Teopuer sBomtouuu (CT3I). T'enernueckue
3aKOHOMEPHOCTH SBOJIIOIIMOHHOTO MpoIiecca.

Pesynbrarer aBomonuu. CoxpaHeHue MHOTrooOpasusi BHIOB KaK OCHOBA YCTOMYHMBOTO pa3BUTHS Ouochepsl.
[TpuuuHbl BeIMUpaHUs BUIOB. buomornyeckuii mporpecc U OHOJIOrHYEcKHil perpecc. ' UIOTe3bl MPOUCXOXKIACHUS
JKU3HU. YCIOXKHEHME JKHUBBIX OpPraHM3MOB Ha 3emie B IIpPOLIEcCe HBOMIONMM. AHTPOIOI€HE3 U  ero
3aKOHOMEpPHOCTH. JloKa3aTenpCTBa pOACTBA YEJIOBEKAa C MIIEKONUTAOIMMMHU KUBOTHBIMH. OKOJOTHYECKHE
(akTOpbl aHTPOIIOTE€HE3A: YCIOKHEHUE MONYISIUOHHON CTPYKTYpPbl BU/1A, U3TOTOBJICHUE OPYIUIl Tpy/Ja, EPEXo/
OT PAaCTUTENBHOTO K CMEIIAaHHOMY TUIY NMUTaHUs, UCOIb30BaHue OrHsl. [losBIeHIE MBICTUTEIBLHON NeSTEIIbHOCTH
Y WICHOpPa3aenbHOU peun. [IponcxoxaeHne 4eoBeyecKknx pac.

KonTponbnas pabora.

NN

OK.1, 2,
3.4.5,9.

Tema 1
JKocucremMa.

[Tpeamer u 3a1a4M 3KOJIOTMU: YU€HUE 00 SKOJIOTHYECKUX (haKTOopax, yueHHe O COOOIECTBaX OpraHU3MOB, yUCHHE
0 Ouocdepe. Dxonornyeckue (akTopbl, OCOOEHHOCTH MX BO3JCHCTBHUS. DKOJIOrMUYecKas XapaKTepUCTHKa BU[A.
[Tonstne 06 »Kojormueckux cucremax. Llemu nuTaHus, Tpopuueckue ypoBHHU. BHOreoreHo3 Kak IKOCHCTEMA.
buornieno3 u OmoOTON Kak KOMIIOHEHTHI OuoreoreHo3a. buochepa — rmobanpHas skocucrema. Yuenue B. U.
Bepnaznckoro o 6uocdepe. Ponb xkuBbIX opraHuzMoB B O6uocdepe. bruomacca. buonornueckuii kpyropopot (Ha
puMepe KpyroBopora yrieposa). OCHOBHBIE HallpaBJIeHUs BO3JIEHCTBHS ueioBeka Ha Ouocdepy. Tpanchopmarust
€CTECTBEHHBIX IKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpo3KOCUCTEM (arpoleHO30B).

NN

OK.1, 2,
3.4.5,9.

JudpdepeHupoBaHHbIN 3a4€T

OK.1, 2,
3.4.5,9.

UTOro

72
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JIJist XapaKTepUCTUKH YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCTIOIb3YIOTCS CIEAYIONUe 0003HAUYCHUS:

1. — o3HaKOMUTEIBHBIN (y3HABAHKME paHEe U3yYEHHBIX 0OBEKTOB, CBOMCTB);

2. — pePOAYKTUBHBIN (BBITIOJHEHUE IEATEIBHOCTH 110 00pa3Ily, MHCTPYKIIUU WIH TIOJT PYKOBOJICTBOM).

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJHEHHE JCATEIILHOCTH, PEIIEHUE TPOOJIEMHBIX 3a71a4)
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3. YueOHo-MeToAMYeCKOe M MaTepHAJIbLHO-TEXHUYECKOe odecrieyeHHe MPOrpaMMbl
yueOHoi aucuumimabl KECTECTBO3HAHUME.
3.1. Peanuzamust mnporpamMmbl JAUCHUIUIMHBL TpeOyeT Haauuusi KaOMHETOB: «XHUMUS»,
«buonorus».
O6opynoBaHue y4eOHBIX KAOMHETOB:

1. mocamouHble MECTa IO KOJIMYECTBY OOYyYarOIIUXCs;

2. pabouee MecTO IMpenojaBaTes.

- KOMIUIEKT Y4eOHO-METOANYECKON NOKYMEHTAlMH (y4eOHUKH U ydeOHbIe TOCOOus, KapTOUKH-
3aJjaHus, KOMIUIEKThl TECTOBBIX 3a/laHUil, PYKOBOJCTBO Ul BBINOJHEHUS J1aOOpaTOpHO-
MPAKTUIECKHUX padoT ).
- HamgHble  1ocobus  (cxembl, TaONMILbl, MOAEIM  KPUCTAUIMYECKUX  PELIETOK,
n300pa3uTeNIbHbIE U HATYpaIbHbIE TOCOONs);
- naboparopHble TpubOpel U 000pymOBaHHE (JAEMOHCTPAllMOHHBIE NPUOOPBL, , BECHI
1abopaTopHbIe, TEPMOMETPHI J1a0OpaTOpHbIEC, INTATHBBI METAUTMYECKHE, J1adopaTopHas
1oCyJ1a U XMMUYECKHE PEAKTUBBI).
TexHuueckue cpencTra 00yIeHus:
MenuanpoekTop ¢ BBIXOJOM B HHTepHET. (MHQopManuoHHb kabuaer Ne 36)

3.2. UudopmanuoHHoe odecrieyeHre 00yUCHUS.

Ilepeuens pexoMeHIyeMbIX Y4eOHbIX W3daHuii, NHTepHeT-pecypcoB, 10MOJHUTEJIHLHON

JIUTEPATYPBbI

OCHOBHBIE UCTOYHUKHU:

1Tl'a6puensa O.C. Xumwms: yueb. [Jng mnpodeccuit u  cnenuanbHOCTEH  COIUAIBHO-

9KOHOMHYECKOTO 1 ryManuTapaoro npodwieii / O.C. ['abpuensH, U.I'. Octpoymos. — M., 2015.

2. I'abpuensan O.C. Xumus: yaeOHUK U1 cTyl. pod. yueo. 3aBenenuii / O.C. I'abpuensn, U.I'.

OctpoymoB. — M., 2015r.

3.T.A. Jy6numena «KoHuenuus COBpEMEHHOro ecrecTBo3HaHus», r.Hoocubupck, OOO

«3parenncTBOy, 2016 1.

4.B.YeobrbrmieB «buonorus», yaeonuk amns cryaentoB CITO, Mocksa, 2015 r.
HNuTepHeT-pecypcesl:

www.fiz. 1 september.ru

WWW.pnpi.spb.ru

3www. hemi. wallst. ru («Xumus. O6pa3oBaTenbHbII CANT A IKOJIBHUKOBY).

www.biology.asvu.ru

3.3. KaapoBoe oOecneyenue OOydeHue CTYJIEHTOB OCYIIECTBISAET  IperojaBaTellb  C
BBICILIUM TI€JarOTMYECKUM 00pa30BaHUEM, COOTBETCTBYIOIIEr0 Mpoduilsl, KBaTu(pUKaIHOHHON
KaTeropuy, MNpOUIeANINI CTaXHPOBKY B YUEOHBIX 3aBEICHUAX HE pexke OAHOro pas3a B 3 roja, B
COOTBETCTBUH C MPEMNOIaBaeMOi y4eOHO! AUCIUTIITUHON.

3.4. YcioBusi peajM3alldd NPOrpaMMbl UISl JUI € OIPAHMYEHHBIMH BO3MOKHOCTSIMH
310POBbI.

[Iporpamma pa3paboTaHa ¢ yderoM TpeOOBaHUIl MpodecCHOHAIBHOrO CTaHIapTa U B
COOTBETCTBUHU C OCOOEHHOCTSIMM OOpa3oBaTelIbHBIX MOTpeOHocTel uHBamuAoB U jaul OB3 ¢
Y4ETOM BO3MOKHOCTEH HMX INCUXO(PHU3NYECKOTO PAa3BUTUSA U UX BO3MOXKHOCTAMHU. [Iporpamma
pa3paboTaHa Ha OCHOBE  METOIMYECKMX PEKOMEHMALMH 10 pa3paboTKe M pearn3aluu
aIalITUPOBAHHBIX 00Pa30BaTENbHBIX IMPOrPAMM CpEIHEro NpodeccHOHANBHOTO 00pa3oBaHMS,
YTBEpXKIEHHbIE TUPEKTOpPOM JlemapraMeHTa rocy1apCTBEHHON MOJIHUTHKH B chepe MOArOTOBKH
pabouunx kamapos u 10 Hayku Poccun ot 20 anpens 20151, Ne06-830.
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s oOydatomuxcst u3 yucna i ¢ OB3 (MHBanUIOB, NeTEH-MHBAIHUIOB) peaTu3allus
porpaMMbl yueOHON NTUCHUIUTMHBI «EcTecTBO3HAHUE)» MPOBOJUTCS C YYETOM OCOOEHHOCTEN MX
NCUXO(DHU3UUECKOTO Pa3BUTHS, UX WHAWBUIYAIBHBIX BO3MOXXHOCTEH W COCTOSIHUSL 37J0POBBS,
MyTeM COOTIOJICHUS CICAYIOMUX OOMUX TPeOOBAHUMN:

- MpoBeACHUE YYEOHBIX 3aHATUH, NMPOMEXKYTOUHOH aTTeCTAallMH IO TUCHUIUIMHE IS JIUI[ C
OTPaHUYEHHBIMU BO3MOXHOCTSMU 3/10pOBbsSl  (MHBaJWAOB, JETEH-WUHBAIUAOB) B OIHOMU
ayJIUTOPUU COBMECTHO C OOYYalOIIMMHUCS, HE HMEIOIIMMH OTPAaHUYCHHBIX BO3MOXKHOCTEH
3JI0POBBS, €CIIU 3TO HE CO3JAET TPYAHOCTEH AJisi 00yUdaroIuxcs;

- TPUCYTCTBHE B ayIUTOPUM AaCCHCTEHTA, OKAa3bIBAIOIIETO OOydYaloUIMMcs HEOOXOIUMYIO
TEXHUUYECKYIO TIOMOIIb C YYETOM UX HWHAMBHUIYaJIbHBIX OCOOCHHOCTEH (3aHATh pabouee MecTo,
HepeABUraThCs, IPOYUTATh U 0O(DOPMUTH 33aJaHHE, OOIATHCS C IPENOoJaBaTeIeM);

- MIOJIb30BaHUE HEOOXOUMBIMU O0YUYaAIOUIMMCS TEXHUUECKU CPEACTBAMU Ha YYEOHBIX 3aHSTHSIX
C YYE€TOM MX WHAMBHyaTbHBIX 0COOCHHOCTEH;

- obecrie4yeHre BO3MOXKHOCTH OECIPENSITCTBEHHOTO JOCTyMa OOydYarolUuXcsl B ayAUTOPUHU, a
TaKXKe UX MPeObIBaHUS B YKa3aHHBIX TIOMEIICHHSIX.

MamepuanvHo-mexnuyeckoe obecneyeHue.

CryneHTsl 00y4aroTcsi B KaOMHETax C JOCTYIIOM K KOMIIbIOTEepYy U pecypcam WHTepHer,
Opu HEOOXOJMMOCTH TMOJB3YyIOTCA Oubnuotekoil. Peanmzamus y4yeOHON — AMCHUIIIMHBI
OCYIECTBIISICTCS B KaOWHETE C BBIJCIICHHEM CHEIHAIbHBIX MECT JUIS JIMIl C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 370poBbs. MHbpacTpykTypa oOpa3zoBaTenbHOl OpraHU3alud, MaTepHalbHas
0a3za COOTBETCTBYET COBPEMCHHBIM TPEOOBAHWSIM M JOCTATOYHA IS CO3JaHUS TPEOYEMBIX
yclnoBUM ans oOydeHHs W Pa3BUTUSL JIMIl C OTPAHMYEHHBIMU BO3MOXKHOCTSMHU 3]I0POBBS
(MHBaNHIOB, AETEH-MHBAIHIOB).

Kaoposoe obecneuenue obpazosamenvrhoco npoyecca.

Peanm3anust mporpamMMbl OCYIIECTBISIETCS TMEAArOTHYECKUMHU KaJpaMH, WMEIOIIMMHU BBICIIEE
nefaroruyeckoe 00pa3oBaHHE COOTBETCTBYIOIEE MPENoJaBacMoON JUCHUIUIMHE c
00513aTEIbHBIM TIPOXOXKACHUEM CTAKUPOBOK U TIOBBIICHHUS KBATH(HUKAMKM HE peke OJHOTO
pa3a B 3 roja, a Tak >k€ ¥ KypcChl MOBBIIIEHUS KBATH(DUKAIIMY [Tl IEJarOrOB M0 HHKJIIO3UBHOMY
obpazoBanuto juisi oOyuenust nuil ¢ OB3 (unBanmumoB, aerei-uHBanuaoB). I[IpemomaBarenu
JMOJKHBl 3HaTh TMOPSAIOK pealu3alid JUJAKTUYECKHX MPUHIUIOB WHAMBHIYAIbHOTO U
T GepeHIIMPOBAHHOTO MOAX0/I0B, Pa3BUBAIOIIETO, HATIISITHOTO M MPAKTUYECKOTO XapakTepa
o0OyueHusl.

Yuebno — memoouuecxkoe u unghopmayuonnoe obecneuenue.

OOyueHne OpraHM30BaHO C HCIOJb30BAHUEM CIIEIHAIBHBIX METOJ0B OOyYeHUs MU
JTUIaKTUIECKAX MAaTepUalioB, COCTABICHHBIX C YYETOM OCOOCHHOCTEH TCHXO(HU3MIECcKOro
pa3BUTHS, UHAUBHUIYAIbHBIX BO3MOXKHOCTEH U COCTOSHUS 37I0pOBbs TakuxX oOydaromuxcs. B
OCBOCHHH YUEOHOU NMCIUIUTMHBI MHBATUAAMHU U JIMAMH C OTPAaHHYCHHBIMH BO3MOKHOCTSIMHU
3/I0pOBbsl  Y4€OHO-METOANYECKHE MaTepHUaiIbl Ui CAMOCTOSTENbHONW paboThI MPEI0CTABISIOTCS
B (hopMax, aJanTUPOBAHHBIX K OTPAaHHUYCHHSM WX 3I0POBbS U BOCIPHITHS WHPOPMAIUU: B
neyaTHON Gpopme WK B GOpMe JIEKTPOHHOTO JOKYMEHTA.

OpraHn3annoOHHO-TIEATOTHYECKOE COTPOBOX/ICHHE HANPAaBICHO HAa KOHTPOJIb y4eObI
00yyYaroIerocss MHBAJIMAa UM 00YYaloIerocs ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSMU 37I0POBbSI B
COOTBETCTBUH C TpadUKkoM y4eOHOTO TIpoIecca B YCIOBHAX WHKIFO3UBHOTO OOYYCHUSI.
CopeiictBie B 00yueHHM pealu3yercsi uepe3 MHIUBUAYAJIbHYIO PaboTy ¢ OOydyaromuMUCs
(xoncynpranun). Kommuiekrauus OuOIMOTEYHOro (POHIA OCYIIECTBISETCS  3JIEKTPOHHBIMU
U3JJaHUSAMU OCHOBHOM M JOMOJIHUTENBHONW Y4eOHOM JuTepaTypbl MO MpPernojaBacMoi
JVICTIATUTHHE.

KOHmpOJZb U oyeHka pe3yilbmanios 0C60eHUs ()ucuunﬂqul.

KOHTpOJIB " OLICHKA PE3YJIbTATOB OCBOCHUA NUCIHUIIIIMHBI OCYIICCTBIIAICTCA IMPCIIOAAaBaTCIICM KaK
TPAaAUIIUOHHBIMH, TaK HWHHOBAIIMOHHBIMH MCETOJaMHM, BKIIIOHAA KOMIIBIOTCPHBIC TCXHOJIOI'MH.
q)OpMBI KOHTPOJIA IJIA oquaroumxc;I C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3I[0p0BI:SI(I/IHBaJII/II[OB,
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NeTel-MHBAJINI0B)yCTAaHABIMBAIOTC €  YY€TOM  WHAMBHUIYAIbHBIX  NCHUXO(PH3MUYECKUX
ocobeHHocTeH (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpE, TecTupoBanue). [lpu
MOJTOTOBKE K OTBETY OOYYarOIIMMCS MPU HEOOXOAMMOCTHU IMPEIOCTABISIETCS JOMOTHUTEIBHOE
Bpemsa. Ilpu mpoxoxkIeHHMM NPOMEXYTOYHOH aTrTecTalud BO3MOXHO  YCTaHOBJICHHE
WH/IMBUYAJIbHBIX TPa(HKOB.

Ocobennocmu peanuzayuu npocpammyvl 015 00YUAIOWUXCA C HAPYUEHUEM CLYXA.

VY4eOHbIl MaTepuan NPEACTaBIsIETCS B NMHUCBMEHHOM M JJIEKTPOHHOM BapHaHTaX, C
HOJPOOHBIM Pa3bsICHEHHEM HOBBIX TEPMHUHOB. Ha JIEKLIMOHHBIX M MPAKTUKO-OPHUEHTUPOBAHHBIX
3aHATUSX BU3YAJIBHBIH MaTepHall B XOJ€ €ro MPEACTaBICHUS YETKO MPOrOBAPHBAETCS, MOCIE
OOBSICHEHUSI KaKoro-imbo Bompoca HeoOxonumo JenaTh HeOoabiume naysbl. [lupoko
UCTIOJIB3YEeTCSl MIUTIOCTPATUBHBIA MaTepuall: 00ydJaromuMCsl IPEIbIBISIOTCS KapTOUYKU, CXEMBI,
IUIaKaThl, TJI0CCapuil, BUJeOMaTepHalbl U JIp.

[IpopabaTbiBaHHEe MCTOPUYECKUMX TEKCTOB HANPABICHO HA pPa3BUTHE YCTHOM U
NUCbMEHHOW peuM, oOoramieHlue M aKTHBM3ALHUIO cloBaps, GopMupoBaHHE yMEHHUS IMOHMMATh
CJIOBECHBIC MHCTPYKIUH, IIEPEBOAUTDh X B CAMOMHCTPYKIHHU, (HOPMYIHPOBATH U IJIAHUPOBATH
pellIeHHEe pa3IMYHbIX MHTEJUIEKTyalbHBIX 3ajad. LlenecooOpa3Ho peryimpoBaTh COOTHOLICHHE
BEepOAIBHBIX M HEBEPOATbHBIX KOMIIOHEHTOB IIPH OCYIIECTBICHHH HWHTEIUICKTYalbHBIX
onepanui.

B mnpomnecce 0o0y4eHus ULl C HApyIIEHHEM CIIyXa IpenojaBaTejeM YYUTBHIBAETCS, YTO
OCHOBHBIM CIIOCOOOM BOCIPHSTHS PEUYM TIIYXHMH OOYYaroIUMHCS SBISETCS YTeHHE C ryo,
CJIa0OCIBIIAIINME — CIIyXO0-3pUTeNbHOE BocrpuaTue. OCymecTBIsSeTCS KOHTPOIIb 33 TEM, YTOOBI
oOyyarolmipecss C HapylleHHEM clyxa I[OJIb30BAIMCh WHAMBUIYAIbHBIMU  CIYXOBBIMHU
amrmaparaMu, 00eCreunBalOIIMMU 00JIee TOYHOE CIYXO-3PUTEIBHOE BOCTIPUSITHE PEUH.

Ha muddepenuupoBaHHOM 3ayere MO  JUCHMIUIMHE TaKUM  OOy4aroIUMCs
NPEOCTABIISIETCSI BOBMOKHOCTh OTBETA B MMCBMEHHOM (hopMme.

Ocobennocmu peanuzayuu npocpammvl 01 00YUAIOWUXCA C HAPYUEHUEM 3PEHUSL.

[Tpu ocBoeHMM y4eOHON AMCHMIUIMHBI MPEIOCTABIAIOTCS THPIOTEXHHUECKUE CPEICTBA!
OpU HEOOXOTUMOCTH — KOMIUIEKT NMHChMEHHBIX NpUHAIIEKHOCTEH W Oymara s mHMcbMa
penbedHO-TOYeuHBIM MpUGTOM Bpaiins, KOMIBIOTEp CO CIENUANTU3UPOBAHHBIM MTPOTPAMMHBIM
o0ecrieyeHHeM; TMpH HEOOXOAMMOCTH IPENOCTABISIETCS  YBEJIWYMBAIOIIEE YCTPOMCTBO,
BO3MOYKHO TaK)kKe MCIIOJIb30BaHNE COOCTBEHHBIX YBEITHMUMBAIOIINX YCTPOUCTB.

VYuebHble mocoOMs W MaTepualibl Ui CaMOCTOSITENIbHOW pPabOThl JOJKHBI OBITH
npeJCTaBJIeHbI B (hopMax, aIanTHPOBAHHBIX K OTPAaHUYEHUSIM HUX 3/I0POBBSI:

- B IEYaTHON (pOopMe yBETMUEHHBIM HIPUPTOM;
- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina;

- B 1e4aTHO# opMme Ha sa3bike bpaiims.

AKTHBHO HCIIONIB3YIOTCS COBPEMEHHbBIE KOMIIBIOTEPHBIE TeXHOJIOTuH. KommbroTeps
OCHAIIIEHBI CIEIHWAIBHBIM TIPOTPAMMHBIM OOECTICYCHHEM: MpoTrpamMMa SKPAHHOTO JIOCTYIa
JAWS (¢upma FreedomScientific), VIRGO umn COBRA (BaumRetekAG). ITporpamma NVDA
MO3BOJISIET OOydalOMMMCs C HapymIeHWEeM 3peHHsl Yepe3 pedeBOM BBIBOJI CUHTHIBATH
UHPOPMALIMIO C JKpaHa KOMIBIOTEpPa, BBOAWUTH TEKCT, MOJIy4aTh M OTIPABIATH IOYTOBBIE
COOOIIEHUS, TIOJIH30BaThC MHTEPHET-pecypcamMu U T.A. s craboBuasmmux oOydaromuxcs ¢
octporoii 3perus ot 0,05 1o 0,3 D, y KOTOpBIX 3pUTENbHBIM aHATU3ATOP SABJISETCS BEYILINUM IIPU
BOCIIPHSITH ~ OKPY)KAIOIIETO  MHUpa  HCIONB3YEeTCs  MporpaMma  yBEINHYEHHUS  HJKpaHa
MagicScreenMagnification, yBennuuparoiee u3oopaxenue ot 3-x 710 72-X u ot 3-x 10 52-x pa3
COOTBETCTBEHHO.

Tudnounpopmanonssie cpencTBa: AUKTOPOH, HOYTOYK CO CHEIHMAIHM3UPOBAHHBIM
IPOTrpaMMHBIM oOecriedeHueM A He3psiuux. KoMnbroTepsl co crienualbHbIMU IPOrpaMMaMu U
TU(PIIOTEXHUUECKUE CPE/ICTBA MO3BOJIIOT 00YUAIOUIMMCS OTIEPATUBHO MOIy4aTh HMH(OpMAIio B
y10OHOM U1 BOCOPUATHS (pOopMe: TaKTUIIBHOM, ayIu0, WK B YBEIMYEHHOM (opmare, MoIy4aTh

17



JOCTYN K TEYaTHBIM JIUTEPATYpHBIM HCTOYHUKAM, UMEIOMIMMCS B OMOIMOTeKe (y4eOHUKaM,
y4eOHBIM TTOCOOHUSIM, KypHAJIaM U Jp. ).

Ha nmuddepeniimpoBanHoM 3adere MO AUCHUILTUHE JUTSI CIA00BUISIIMX 00ECTICUNBACTCS
JIOCTAaTOYHOE OCBEUICHHE, JIOMYCKACTCS MCIOJIb30BaHUE COOCTBCHHBIX —YBEIMYHTEIBHBIX
YCTPOMCTB, HE3PSYNM BOIPOCHI 3aUUTHIBAIOTCS TIPETIOIABATEIIEM HITH ACCHCTCHTOM.

Ocobennocmu  peanuzayuu npocpammuvl O0Jisl 00Y4AOWUXCA C HAPYULEHUEM ONOPHO-
0guzamenvbHo20 annapama.

[Tepemenienue monei ¢ BelpakeHHbIMEH HOJ[A 3aTpymHeHo, JUisi TaKMX OOYYaroITUXCs
pa3pabaThiBacTCs HMHAWBHIYANbHBIM TpaduK TOCEHICHUS 3aHATHH B  COYECTAaHUU C
JUCTAaHIIMOHHBIMU opMamu oOyueHusi (BeOMHAphI, CBS3b MperoaaBareis ¢ 00y4armuMcs 1o
CKalITy, 10 3JIEKTPOHHOM 1MoYTe, MO TeJIePOHY H JIp. CIIOCOOBI B3auMOoIeiCTBHS ). O0yUdaronmmcs
C TOpaKEHUEM BEpPXHUX KOHEYHOCTEW TMPEJOCTaBISETCS BO3MOXKHOCTH MOJB30BaThCS
JTUKTO(POHOM JIJIs 3aITUCH JICKIIMOHHOTO MaTepHara.

YyeOubie MaTepuanbl (y4eOHHMKH, MOCOOUS, JEKIHOHHBIA MaTepuan, Hpe3eHTalUu,
CIIUCKM PEKOMEHJIYEMOW JMTepaTyphl, TJIOCCApUH, 3aJaHUsl I CaMOCTOSITEIIbHOW pPaOOThI)
JOJIKHBI OBITH TIPEJICTAaBIIEHBI B (POpMax, aIaiTHPOBAHHBIX K OTPAHUYECHUSAM UX 3710POBbSI:

- B IIeYaTHOU opMme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;
- B (hopme aynuodaiina;

- B (hopme BueomMaTepuanios.

HeoOxomuMo uWCHONB30BaHUE —adbTCPHATUBHBIX YCTPOHCTB BBOJA HH(pOpMAaImH,
CIEIHMAIbHBIX BO3MOKHOCTEW OINEpAIMOHHBIX CHCTEM, TaKUX KaK JKpaHHas KIaBuaTypa, C
MOMOIIBI0 KOTOPOW MOXHO BBOJUTH TEKCT, HACTpPOWKa JEHCTBUM MNpPU BBOAE TEKCTA,
M300paKeHHsI ¢ TOMOIIBIO KJIaBUATYPhI UIIH MBIIIIH.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOU
ANCHUIIVIMHBI « ECTECTBO3HAHUE»

Copnepxanue o0yueHust OcHoBHbIE NOKa3aTeJn OUeHKH | DopMbl u METO/IbI
pe3yJibTara KOHTPOJIS u OLIEHKH
pE3yNIbTATOB OOYUCHHSI.
OK 1. Breibupare cniocoOs! | [lTonnmaer CYIIHOCTh u | Yuactue B HIIK.
peleHus 3a/1a4 | COUMAIbHYI0 3HAUYUMOCTb CBOEH
npodeCCHOHAIbHON oynymeir podeccun. IlposiBiser | AHKETHUpPOBaHHE,
JESITEIIBHOCTH uHTEpec K Oynymed mnpodeccuu | HAOIIOACHHUE.
MPUMEHUTEIBHO K | uepe3 BHEKIIACCHBIE MEPONPUSITUS
pa3IMYHbIM KOHTEKCTaM. 1o IIPUBUTHIO T00BH K
n30paHHOM nipodeccun.
OK2. OcymecTBiATh MOUCK, | OpraHu3oBbIBacT  coOCcTBeHHYIO | KOHTpOIBHBIE paboTsl,
aHAIW3 ¥ HHTEPIPETAIHIO | ACSITENIbHOCTh B COOTBETCTBUU C | TECTHPOBAHUE,
uHpopManuu, HeOOXOANMMOH | TpeOOBaHUAMHU JAHHOW Y4eOHOH | MpaKkTHYecKue u

JUIs  BBIIOJHEHMS  3ajay | AUCLUILIUHBI. nabopaTopHble pabOoThI.
npodeCCHOHAIBHON
NeSITeIbHOCTH;
OK 3. [IInmanupoBats u | OcyiiecTBiser skcriepTHyto | Habmronenwue 3a mporeccom
peaan30BbIBaTh COOCTBEHHOE | OLIEHKY COOCTBEHHOM | BBIMOJIHEHUS
poheccuoHaIbHOE U | ACITEIBHOCTH  IPU  PELIEHUU | IPOU3BOJCTBEHHOU
JMYHOCTHOE Pa3BUTHE; IIPOU3BO/ICTBEHHBIX 3aJ1au. CUTYyallUH.
[IpoBomut KOPPEKLUIO

COOCTBEHHOM JEATEIIbHOCTH,

HeceT OTBETCTBEHHOCTh 3a

pe3yabTaThl CBOEH pabOTHI.
OK 4. Pabotats B | Ocy1uecTBiseT IOUCK | BeinonxeHue
KOJUIEKTUBE U  KOMaHje, | nuHdopmanuu yepes3 | 1abopaTOpHBIX,
3P PEeKTUBHO NPAaKTUYECKYl0  paboTy, 4epe3 | MPaKTHUUYECKHX padoT.
B3aMOJCHCTBOBATh ¢ | CMU, mpoBeneHne uccie0BaHusl,

KOJUICTaMHU, PYKOBOACTBOM,
KINCHTaMU

paboTy ¢ TuTepaTypou.

OK S. OcymectBiats | Mcnonb3yer uHpopmanmonHo- | Pedeparsl, cOO0IIeHNS,

YCTHYIO M IHUCBMEHHYIO | KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH | JOKJIA[bl.

KOMMYHHKAITHFO Ha | ISl pelIeHUs] TPOU3BOJCTBEHHBIX

roCyJapCTBEHHOM A3BIKE | 3a7a4.

Poccuiickoit ®@enepaunn ¢ | OcymecTBiIseT MOUCK

y4ETOM ocobenHoctell | nHpopmaru B cetu MHTEpHET.

COLIMATILHOTO U KYJIbTYPHOTO

KOHTEKCTa;

OK 9. Ucnons3oBate | Opuentupyercss B ycloBusX | Onumnuasisl, 3a04YHBIC

nH(pOpPMallMOHHbIE 4acTOM CMEHbl TEXHOJOTHMl B | KOHKYPCHI, Hay4HO-

TEXHOJIOTUHI B | mpodeccnoHaIbHOM MPAKTUYECKHE

npodeCCHOHAIBHON NEeSATETHHOCTH. KOH(epeHIIHH,

NeSITeTbHOCTH; HCCIIEI0BATEIbCKUE
MIPOEKTHI.
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Pe3yabTarsl 00yyeHus
(0oCBOEHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

@®opMbI M MeTOAbl KOHTPOJISI U OLEHKH
pe3yJabTaToB 00y4eHHusI

YMmenus

OPUBOJIUTH  TPHUMEPHI  IKCIICPUMEHTOB
u(unu) HaOMOICHUH, O0O0OCHOBBIBAIOIINX:
ATOMHO-MOJICKYJISIPHOE CTPOCHHUE BEIECTBA,
3aBUCHMOCTD CKOPOCTH XAMHUYECKOH
PEaKIuu OT TEeMIIePaTyphl U KaTalu3aTopoB,
KJIETOYHOE CTPOEHHE >KMBBIX OpPraHU3MOB,
pons JJHK kak HOcUTENs HacieACTBEHHOM
nH(OpMaIU, SBOJIONUIO KUBON MTPUPO/IBI,
MPEBpAICHHS] YHEPTHUM M BEPOSATHOCTHBII
XapakTep MPOIECCOB B XKMBOM U HEKHBOU

MIpUpozE, B3aNMMOCBSI3b KOMIIOHEHTOB
9KOCHCTEMBI, BIIVSTHHUE JIEeSITEILHOCTH
YeJI0BEKa Ha Y3KOCHUCTEMBI;

00BACHATH MPUKJIAIHOE 3Ha4YCHHE
BOXHEHUIINX  JOCTIDKEHMH B 00JacTH
€CTEeCTBEHHbIX  HAayK  JUIs:  pa3BUTHUA

HHEPreTUKHU, TPAHCIOpPTa U CPEICTB CBS3H,
MOJTyYeHUs CUHTETUYECKUX MAaTepHalioB C
3a/laHHbIMU CBOMCTBaMH, CO3/1aHUS
OMOTEXHOJIOTHH, JedeHus WH(GEKIHOHHBIX
3a00JI€BaHU, OXPAHBI OKPY’KAIOLIEH Cpebl;
BBIIBUTATh THIOTE3bI U MpeJyIaraTh MyTH UX
IIPOBEPKHU, JielaTh BbIBOJBI HA OCHOBE
AKCIIEPUMEHTAIIbHBIX JAHHBIX,
IPEJICTAaBICHHBIX B BUJE TpaduKa, TaOIHIIbI
WM TUarpamMmBbl;
paboraTh C €CTECTBEHHOHAyYHOU
uH(popMaruen, cozeprKalencs B
coobmenusix CMMU, wuHTEpHET-pecypcax,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType: BIAJETh
METOJJaMH TIOMCKa, BBIJICNIATH CMBICIOBYIO
OCHOBY M  OILICHMBAaTh  JOCTOBEPHOCTH
uH(pOopMaLnu;

UCIIONIb30BaTh TMPUOOPETEHHBIE 3HAHUSA W
YMEHHSI B TPAKTHUECKON NEATEIbHOCTH U
MOBCEHEBHOM KU3HM JJIS1: OLICHKU BIUSHUS
Ha OpPraHu3M 4YeJIOBeKa 3JIEKTPOMArHUTHBIX
BOJIH U PaITUOAKTHUBHBIX M3TY4YCHHUIA;
IHEPTrOCcCOEePEIKEHNS,

0€30I1aCHOT0 MCIIOJIb30BaHUs MaTepHallOB U
XUMHUYECKHUX BEIIECTB B OBITY;
npoUIaKTUKH UH(EKIIMOHHBIX
3a00JIeBaHUM, HUKOTHHOBOM, aJIKOIOJIbHOM
Y HapKOTUYECKOW 3aBUCHUMOCTEN;
OCO3HAHHBIX JINYHBIX JEHUCTBHUU MO OXpaHe
OKPYKAarOILEH Cpebl.

Tectrl

CooOmenns
3auér

Pemenue 3agau
JlabopaTopHble U MpaKTHIeCKue paboThI

KoHnTposbHble paboThl

CooOmieHuns

3Hanug

CwMbICia TIOHATHI: €CTECTBEHHOHAYYHBIN

TecThl
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METOJl TMO3HAaHWUS MEPUOJAMYECKUN 3aKOH,
XUMHUYECKash CBS3b, XMMHUYECKas PEaKIus,
MakpoMoOJieKyna,  OeloK,  Karajau3aTop,
dbepMeHT, KJIETKa, muddepeHnranus
knerok, JIHK, BUpYC, OWoIornyecKas
IBOIIONIMS, OuopasHooOpa3ue, OpraHm3M,
MOTYJISIIHS, IKOCHCTEMA, ounocdepa,
SHTPOTHSI, CAMOOPTaHU3AIINS,

BKJIaJ] BEJIMKUX Y4YEHBIX B (POpMHUpOBaHUE
COBPEMEHHOM €CTECTBEHHOHAY4YHOH!
KapTUHBI MUDA;

KontponpHas padota
CamocrosiTenbHas padora
[IpakTuueckas pabora
Pedepats

JlaGopaTopHas pabota
TecTbl

KonTponbnas pabora
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