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1. MACIIOPT PABOYEH MPOTI'PAMMBI YYEBHOM JUCIHUILIAHBI

OJ1b 07 EcTecTBO3HAHUE
1.1. O6nacTh NpUMEHEeHUsI MPOTrPAMMbI

[Tporpamma yueOHOW TUCHUIUIMHBI SBIISIETCS YACThIO OCHOBHOM
npodeccuoHaIbHONU 00pa3oBaTeNbHOM NMPOrpaMmbl (IIPOrpaMMbl OATOTOBKU
CHELMAIIMCTOB CPEIHErO 3BEHA) B COOTBETCTBUU ¢ DeiepanbHbIM KOMIIOHEHTOM U
®I'OC no cneunansHocTu CIIO 38.02.03 OnepanronHas aesTeIbHOCTh B
JIOTUCTHKE

1.2. MecTo y4eOHOM NTMCHUILIMHBI B CTPYKTYPe OCHOBHOI NPo¢ecCHOHAIbHOM
o0pa3oBaTeIbHOI MPOrpamMMbI:

PaGouas nporpamma yueOHO#M auciumuinHbl «EcTecTBO3HAHME» OTHOCUTCS K
00111600pa30BaTEIbHOMY LUKy

1.3. Heab 1 3a1a4u y4eOHOM JUCHMILVIMHBI — TPEOOBAHUSA K pe3y/ibTaTaM
OCBOCHUS Y4eOHOH TUCHUIIMHBI:

N3yuenne ectecTBO3HAHUS HAa 0A30BOM YPOBHE HAIIPABICHO HA JJOCTUKEHUE
CIICYIOLIUX LIETEH:

- OCBOCHHME 3HAaHMM O COBPEMEHHOM €CTECTBEHHOHAYYHOM KAPTHHE MHUpa H
METOJaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOojiee BaXHbIMU HJIESIMU U
JNOCTHKEHUSIMHM €CTECTBO3HAHHMS, OKA3aBIIMMH OIPEIEISAIONIEE BIHASHUE Ha
IIPEACTABIICHUS YEJI0OBEKA O MIPUPOAE, PA3BUTHE TEXHUKU U TEXHOJIOTUU;

- OBJIQJICHHME YMEHUSMH MPUMEHATH I[OJIyYCHHbIC 3HAHUS JJisi OOBICHEHHMS
SBJICHHUM OKPYXKAIOIIEr0 MHUpa, KPUTUYECKOM OLEHKM W  HCIIOJIb30BaHUS
€CTeCTBEHHOHay4YHOI nHpopmalum, coaepxamierics B CMU, pecypcax UnrepHera
Y HAay4YHO-TIONYJIAPHON JUTEpaType; OCO3HAHHOI'O OINpPEAEIICHUs] COOCTBEHHOMN
MO3UITUH TIO OTHOIICHUIO K 00CYXTaeMbIM B OOIIIECTBE MPOOIeMaM HayKH;

- Ppa3BUTHE HHTEUICKTYaIbHBIX, TBOPUYECKHUX CIOCOOHOCTEM M KPUTHUUYECKOTO
MBIIJIEHUS] B XOJI€ MPOBEICHUS MPOCTEHUIINX HCCIEAOBAHUM, aHAIN3A SIBICHUU,
BOCIIPUSATHS M1 HHTEPIPETAIIMH €CTECTBEHHOHAYYHON MH(OpPMAaIIUH;

- BOCIIMTAaHHC Y6C)KI[€HHOCTI/I B BO3MOJXHOCTH IIO3HAHHA 3aKOHOB IIpUPOABLI H
HCIIOJIb30BaHMUA I[OCTH)KCHHIZ CCTCCTBCHHBIX HAYK I PAa3BHUTHUA HHUBHIIM3ALINH,
CTPpEMIICHUSA K 000CHOBAaHHOCTH BBICKA3hIBAEMOMU MMO3NIHHN U YBAKCHUA K MHCHUIO
OIIIIOHCHTA IIPH O6CY)KI[CHI/II/I HpO6J’I€M; OCO3HAHHOI'O OTHOIICHMA K BO3MOXHOCTHU
OIIaCHBIX 3KOJOI'MYCCKHNX U OTHYCCKHX HOCJ'IGI[CTBHﬁ, CBJA3aHHBIX C JOCTHMXKCHUAMMU
CCTCCTBCHHBIX HAYK;



- HCTOJb30BAaHHE CCTCCTBEHHOHAYYHBIX 3HAHUN B IOBCCIHEBHOW JKHM3HHU IS
oOecrieueHUsi  OE30MACHOCTH  KU3HENESITEIbHOCTH,  OXpaHbl  3JI0pOBbS,
OKpY’KaroIlel Cpe/Ibl, SHEProcOepeKeHUSI.

B pesynbTaTe 0cBOCHUS TUCIUILTUHBI 00yYaIOMIUICS TOJKEH YMETh:

B pesynprare u3yuyeHuss €CTECTBO3HAHMS Ha 0a30BOM ypOBHE OOydYarouuics
JOJIKEH YMETh:

YMETh:

- MPUBOJUTH MPUMEPHI IKCIIEPUMEHTOB U WM HAOJIIOJEHUI, 00OCHOBBIBAIOLIUX
aTOMHO-MOJIEKYJISIPHOE CTPOEHHUE BEILECTBA, CYLIECTBOBAHUE DIIEKTPOMArHUTHOT O
NOJISI W B3aUMOCBA3b JJEKTPUYECKOTO W MArHUTHOTO TOJIEW, BOJHOBBIE U
KOPITYCKYJIIpHbIE CBOMCTBAa CBETa, HEOOPATHUMOCTh TEIUIOBBIX IPOIIECCOB,
pa3zberanue rajiakTHK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT CTPYKTYpPbI MOJIEKYI,
3aBACHUMOCTh CKOPOCTH XHMHMYECKON PEAKIIMHU OT TEMIIEPATYPBI U KaTaJlnu3aTOPOB,
KJIIETOYHOE€ CTPOEHUE JKUBBIX oOpranu3mMoB, ponp JHK kak Hocurens
HACJIEICTBEHHOM HMH(pOpPMAaILMM, 5SBOJIOLMIO >KUBOW MPUPOIBI, MPEBPAILICHUS
DHEPIUM U BEPOATHOCTHBIM XapakKTep IPOLIECCOB B KUBOM M HEXUBOW IPHUPOJIE,
B3aUMOCBSI3b KOMIIOHEHTOB JKOCHUCTEMBI, BIIUSHHUE ACATEIBHOCTH YEIOBEKa Ha
J9KOCHCTEMBI;

- OOBACHATH TPUKIATHOE 3HAYCHHE BAXKHEUIIUX JIOCTHKEHUH B 001acTH
€CTEeCTBEHHBIX HAyK JIJIsi: Pa3BUTHUs JHEPIeTUKH, TPAHCIIOPTa M CPEJCTB CBS3H,
MOJIYYEHUSI CHUHTETUYECKHX MATEPUAIOB C 33JaHHBIMU CBOMCTBAMH, CO3JIaHUS
OMOTEXHOJOTUM, JieueHus WH(EKIMOHHBIX 3a00JIeBaHUM, OXpaHbl OKpPYXKaroleh
Cpenpbl;

- BBIIBHI'aTb THIIOTC3bI M IIpCJiaratb IIyTH HX IIPOBCPKHU, OCIATb BBIBOJAbI Ha
OCHOBC 3KCIICPUMCHTAJIbHBIX JAHHBIX, ITPCACTABICHHLIX B BU/IC rpaq)m(a, Ta6J'II/II_[BI
WJIN JUuarpamMMal,

- paboTaTh C €CTECTBEHHOHAY4YHOM MH(pOpMalMen, coaepKaiieiics B COOOIIEHUAX
CMMU, pecypcax HNHTEpHETA, HAYYHO-TIONMYJSIPHBIX CTaThAX: BIALETh METOAAMU
IIOMCKa, BBIACIATH CMBICIOBYIO OCHOBY U OLEHUBATh  JIOCTOBEPHOCTH
uHbOopMaLINH;

- UCIIOJIB30BAaTh HpI/IO6peTeHHBIe 3HAHHA U YMCHUS B HpaKTI/I‘leCKOﬁ ACATCIIBHOCTHU
)41 HOBCGI[H@BHOﬁ KHN3HHU OJIA:

- OLEHKH BJIMSHHUS Ha OpPraHu3M YEJIOBEKAa JJCKTPOMArHUTHBIX BOJH U
PalMOAaKTUBHBIX U3JIYYEHUM;

- BHEProcOepeKeHus;
- 6€30MaCHOr0 UCTOIb30BAHUS MATEPUAIOB U XUMUYECKUX BEIIECTB B OBITY;

- Npo(UIaKTUKU HMH(QEKIMOHHBIX 3a00JIeBaHUM, HUKOTHHOBOM, aJKOTOJILHOM M
HapKOTUYECKOW 3aBUCUMOCTEN;

- OCO3HAHHBIX JINYHBIX JECUCTBUN MO OXPAHE OKPYKAIOLIEH CPEbI;



- TOHUMAaHUsl B3aUMOCBSI3U Y4E€OHOrO IMpeAMeTa ¢ 0COOEHHOCTSIMHU Mpodeccuil u
npo¢eCCUOHATIBHON JIEATENHHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JaHHOMY
y4eOHOMY MpPEAMETY.

B pesynpTaTe m3ydeHuss ecTeCTBO3HAHHS Ha 0Aa30BOM YPOBHE OOYYAIOIIHIACS
JIOJKEH 3HATH/TIOHUMATh:

- CMBICJT TIOHSITU: €CTECTBEHHOHAYUYHBIN METO/ MMO3HAHUS, FJIEKTPOMAarHuTHOE
MOJIE W DJIGKTPOMArHUTHBIE BOJIHBI, KBAaHT, SBOJIOLMS BceneHHoW, OoJbiion
B3pbiB, CojHEYHas CHUCTEMa, TrajaKkTHKa, MEePUOJWYECKUM 3aKOH, XHMHUYECKas
CBA3b, XMMHUYECKas peaKlMs, MaKpOMOJIeKyJsa, OeNoK, KaTaau3arop, (epMeHT,
mubdepenumanusa  kinerox, JHK, Bupyc, Owuonorumyeckas  3BOMIOIUS,
O6uopazHooOpasue, KieTka, OpraHu3M, MOMyJIsIUs, SKocucTeMa, ouocdepa;

- BKJIQJI BEJIMKUX YYCHBIX B (DOPMUPOBAHKE COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHBI MUpA.

1.4. Ilepeuenb GpopMuUpyeMbIX KOMIIETEHIUI

O6uue kommnereHiuu (OK):

Kon HaunmeHnoBanue pe3yjbraTta 00y4eHus

OK 1 [ToHuMaTh CYIIHOCTh U COLUANIBHYIO 3HAUUMOCTh CBOEH Oymymiein
npodeccuu, MPOSIBIIATH K HEW YCTOWYUBBIN HHTEpEC.

OK 2 OpranuzoBbIBaTh COOCTBEHHYIO JESTEIHHOCTD, OMPEEIATH METOIbI

1 CIIOCOOBI BBITTOTHECHUS TIPO(EeCCHOHATBHBIX 3aJ1a4, OLICHUBATh MX
3(hPEKTHBHOCTD U KA4ECTBO.

OK3 Pemate npo0sieMbl, OLIEHUBATh PUCKU U IPUHUMATh PELICHUS B
HECTaHAAPTHBIX CUTyalUsX.

OK 4 OcymiecTBIATh MOKUCK, aHATU3 U OLEHKY HHPOpMAITIH,
HEOOXOUMOH JIJIsl IIOCTAaHOBKY M PELICHUS PO ECCHOHATBHBIX
3ajad,

1po(heCCUOHATIBHOIO U JIMYHOCTHOI'O Pa3BUTHSL.

OK 5 Hcnonb3oBaTh HHGOOPMAITMOHHO-KOMMYHUKAITMOHHBIC TEXHOJIOTUN
JUISI COBEPIICHCTBOBAHUS MTPO(PECCHOHATILHOMN IESITEIbHOCTH.

OK 6 PaboTaTth B KOJIJIEGKTHBE M KOMaHJIe, 00eCIIeunBaTh €€ CINIOUCHHE,
3¢ (HEeKTUBHO 00IIATHCS C KOJJIEraMH, PyKOBOJICTBOM,
MOTPEOUTEISIMU.

OK 7 CraBuTh LI€TM, MOTUBUPOBATH JEATEIIbHOCTh MOTYNHEHHBIX,
OpPraHMU30BBIBATH M KOHTPOJUPOBATh X PA0OOTY C MIPUHSATHEM Ha
ce0s1 OTBETCTBEHHOCTH 3a PE3yJIbTAT BHITIOJIHCHUS 3aIaHUH.

OK 8 CamocToATENBHO OTpeAeaTh 3aa4u MPOo(HEeCCHOHAIIBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI CaMOOOPa30BaHUEM,
OCO3HAHHO TJIAHUPOBATH MOBHINIICHUE KBATM(DUKAIUH.

OK 9 BBITh TOTOBBIM K CMEHE TEXHOJIOTUH B MPO(PECCHOHATILHON
JIeSITeTLHOCTH.




1.5. PexomMeHnayemoe KOJIMYECTBO YACOB HA OCBOECHUE padoyeil mporpaMmmbl
yueOHoii qucuuminnbl (mo ®IroC):

MakcumainbHasi yueOHasi Harpyska oOydJatorierocsi 175 4acoB, B TOM YHCIIE:
- o0s13aTenpHas ayquTopHas yueOHas Harpy3ka 117 dyacos,
- camMocTosTeNbHasT paboTa oOyuaromierocs 58 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0bem yueOHOH TMCHUIJIMHBI M BUIbI Y4e0HOI padoThl

. Oo0bem
Bup yueOHo# padoThI
4acoB
MaxkcumasabHasi yueOHasi HATpy3Ka (Bcero) 175
Oobs13aTesqbHAs Ay IUTOPHAs y4eOHAasi HATPYy3Ka (Bcero) 117
B TOM YHCIIE:
TEOPETUUECKUE 3AHATHUS 79
nabopaTopHbie PabOTHI 28
MPAaKTHYECKUE 3aHATHUS 8
MIPOBEPOUHBIE PA0OTHI 2
CamocrosiTeibHast paboTa o0yuaruerocs (Bcero) 58
B TOM YHCJIE:
COCTAaBJICHUE KOHCIIEKTa 22
pedepatsl 11
MIpE3CHTAINU 8
COOOIICHUSA 9
JTOKJIA (bl 8

Urorosas arrectanus B popme aud depeHimaabHoro 3a4era BO BTOPOM CEMECTPE




2. Pe3ybTaThl 0cBOeHUs MPO(ecCHOHATHHOT0 MOAYJIs

Pe3ynpTaToM OCBOEHHUsI TpOrpaMMmbl Yy4eOHOM AMCIMIUIMHBI SIBISETCS
oBiajgeHue odyyaromumucs oommumu (OK) kommeTeHIusIMu:

Kona HanmeHoBaHue pe3ysbTaTa 00y4eHUs:

OK 1 [ToHMMAIOT CYIIHOCTD U COIMANIBHYIO 3HAYMMOCTh CBOECH Oy myIieit
npodeccuu, MPOSIBISIOT K HEM YCTONUMBBIA HHTEPEC.

OK 2 Opranu3oBBIBalOT COOCTBEHHYIO JAEATEILHOCTD, ONPEACIISIOT
METOJIbI ¥ CIIOCOOBI BHITMIOIHEHUS TPO(ECCHOHANBHBIX 3a/1a4,
OLIEHUBAIOT WX (PHEKTUBHOCTH U KAYECTBO.

OK3 Pematot mpoOemMbl, OIEHUBAIOT PUCKHU M IPUHUMAIOT PEIICHUS B
HECTAaHAAPTHBIX CUTYaIUsIX.

OK 4 OcyIecTBISAIOT MOUCK, aHATIU3 U OIIEHKY WH(pOpMaIuH,
HE0OXOIMMOM ISl MIOCTAHOBKH U PEIICHUs PO eCCHOHATBHBIX
3aj1a4, Mpo(heCCHOHATLHOTO U JMYHOCTHOTO Pa3BUTHSL.

OK'5 Hcnonb3ytoT MH(POPMAIMOHHO-KOMMYHHUKAMOHHBIE TEXHOJIOTUU
JUISI COBEPIICHCTBOBAHUS TPO(PECCHOHAIILHOMN IESITEILHOCTH.

OK 6 PaboTaroT B KOJIJIEKTHMBE M KOMaH/e, 00eCIICUNBAIOT €€ CINIOYEHHE,
¢ PeKTUBHO OOIIAIOTCS C KOJUIEraMu, PYKOBOJICTBOM,
NOTPEOUTENSIMU.

OK 7 CraBar nenu, MOTUBHPYIOT IESATEIBHOCTh TOAYNHEHHBIX,
OPTaHM30BbIBAIOT U KOHTPOJIUPYIOT UX pabOTy ¢ IPUHATHEM Ha cels
OTBETCTBEHHOCTH 32 PE3YyJIbTAT BHIIIOJHEHUS 3aJaHHil.

OK 8 CaMOCTOSTENBHO ONPENENSAIOT 331241 MPOPECCUOHATBHOTO U
JUYHOCTHOI'O PAa3BUTHSA, 3aHUMAIOTCA CaMOOOpPa30BaHHUEM,
OCO3HAHHO TUIAHUPYIOT MOBHIIICHNE KBATM(DUKAIUH.

OK 9 ["'0TOBBI K CMEHE TEXHOJIOTHIl B MPOECCHOHATBHON JeSITEIbHOCTH.




2.2. IlpuMepHBbI TEMATHYECKHH MJIAH U COAEPKAHUE U CIUTIHHBI

HaunmenoBanue Coaepxanue yueOHOro MmaTepuaJia, NpakTHYecKkne padoThl, cCaMOCTOATeIbHasi padoTa O0bem Yposenn OK
pa3jiejioB M TeM 00y4aromuxcs 4acoB OCBOCHMA
1 2 3 4
Pa3pen 1. 1.Cucrema Hayk o mnpupoae. EcTecTBeHHOHAy4YHbIH MeTOJ TIO3HAHHSI M €ro 2 1
CoBpemeHHbIE cocTaBJisIlOIMe: HAD/II0]eHHe, H3MePeHue, IKCIIePUMEHT, THI0Te3a, Mo/ie/Ib, TeOpHsl.
ectecTBeHHOHay4Hble | CamocTosiTesibHast padota Nel «OBoJonHs €CTECTBEHHOHAYUYHOM KapTUHBI MUpay 1 OK1

3HAHMS 0 MUPeE (cocTaBieHHe KOHCIIEKTA)
2.EAMHCTBO 3aKOHOB MNpPHPOAbI M CcOCTaBa BemecTBa BO Bcenennoii. Muxpomup, 2 1 OK3
MAaKPOMHP, MEraMHp, UX IPOCTPAHCTBEHHO-BPEMEHHbIC XapaAKTePHCTHKH.
CamocTtositeibHas padora Nel «9BoJio1Ns €CTECTBEHHOHAYYHOM KapTUHBI MUpay 1
(cocTaBneHHe KOHCIIEKTA)
3.lucKpeTHOE CTPOEHHE BellecTBAa (MOJIEKYJbI, aTOMbI). BemecrBo kak OJWH U3 BHUJOB
MaTepud. Poiib BelecTBa B UICTOPUN PA3BUTHUS YEJIOBEUYECKON KYJIbTYphl. [IUCKpETHOE CTpOEHHE 2 1 OK2
BeIIeCTBA. OK3
CamocrositeibHast padora Ne2 «CUCTEMHBIN OJXO0 B €CTECTBO3HAHUMN (COCTaBJICHHE 1
KOHCIIEKTA)
4.Pu3znyeckue MoJisi, X OCHOBHbIE XapaKTepuCTHKM. ['paBUTAllMOHHOE B3aUMOJEHCTBUE U 2 1 OK4
110JI€, 3aKOH BCEMHUPHOI'O TATOTEHUs. J[BUJKEHUE Tella B TPAaBUTALIMOHHOM I10JIE. DJIEKTPUYECKOE 1 OK3
B3aUMOJICHCTBHE MEXKAY 3apsDKEHHBIMH YacTULAMHM U 3JeKTpuueckoe nosne. 3akoH Kynona.
MarsuTHOE 110JI€ U €T0 ONMCAHUE.
CamocrositesibHas padora Ne2 «CuHCTeMHBIH TOIXOI B €CTECTBOZHAHUW» (COCTaBIICHHE
KOHCIIEKTA)
5.JJ1eKTPOMarHUTHAs MHAYKIUS. DJIeKTPOMAarHUTHOe MmoJie. MarHuTHbli MOTOK. ONBITHI 2 1 OK4
®dapanes. SBnenue snekrpomarauTHord uHAYKIUU. [IpaBuno Jlenma. ['mmore3a Makcpemia 06 1 OK1
AIEKTPOMArHUTHOM II0JIE.
CamocTrosiTesibHas padora Ne3 «DeMeHTapHbBIE YaCTHIIBD (COCTABICHNE KOHCIICKTA)
6.J1adoparopnasi padora Nel «/3yuenue sBICHUS DJIEKTPOMATrHUTHON MHTYKIIUI 2 2 OKS5
CamocrositeibHasi padora Ne3 «DneMeHTapHbIe YaCTULBD (COCTaBIEHUE KOHCIIEKTA) 1 OK6
7.CBeT Kak 3J1eKTPOMarHuTHasi BOJIHA. Bo/iHOBbIe M KOpPNYCKYJsIpHbIe CBOMCTBA CBeTAa. 2 1 OK1
PazButue mnpezacTaBieHuil o mpupone cBeTa. M3Mmepenue ckopoctu cBeTa. Judpaxums, 1 OK3

uHTepdepeHtns, mnospu3anus W gucnepcus cBera. Dddexr [Jortepa. KopmyckynspHo-
BOJIHOBOM JTyaJIi3M CBETA.




CamocrositeabHas padora Ned «CBsisb Macchl v dHEprum» (pedepar)

8.JI1a6opaTopHas padora Ne2 «3yueHue nHTepPEpeHINN U TH(PPAKIIUHA CBETa» 2 OKS5
CamocrositeibHasi padota Ned «CBsi3b Macchl M s3Heprun» (pedepar) 1 OK6
9./1aGopaTopHas padora Ne3 «HaGmonenue s¢¢exra Jomnnepa 1711 CBETOBBIX BOJIH 2 OK5
CamocrositesibHasa padora NeS «Bropoe Hauago TepMOAMHAMUKHA. DHTPOMUS» (COCTABICHHE 1 OKo6
KOHCIIEKTA)

10.KBanTbl. [TorjionieHue U HCMyCKaHUE CBeTAa ATOMOM. BO3HMKHOBEHHE YUEHHUSI O KBAHTAX. 2 OK2
®dotonsl. Poroanekrpuueckuii d3pdexr. Ctpoenne atoma. Iloctynatel bopa. CrioHTaHHOE M OK3
BBIHY’KJICHHOE U3JlydeHHe cBeTa. JIazepsl. KBaHTOBBIE TOJIA.

CamocrositesbHas padora NeS «Bropoe Hauago TepMOIUHAMUKH. DHTPOMHUS» (COCTaBICHHUE 1

KOHCIIEKTA)

11.JIaGopaTopnas padora Ned4 «Habnronenue siBnenust porosppexrar 2 OK35
CamocTrositesibHas padora Neb «DBoroOIMs 3Be311 U IIaHeT» (pedepar) 1 OKo6
12.J1adopaTopuasi pa6ora Ne5 «HaOmoieHue CIIEKTPOB U3ITYICHUS TSI 2 OKS5
CamocTosiTeibHasi padoTa Ne6 «DBomronus 38e37 1 tuaneT» (pedepar) 1 OK6
13.Ilopsiiok - Gecnops/IOK U HEOOPATHMBIH XapaKTep TeMJIOBBIX NMPOLECCOB (2-e HAYAIO0 2 OK4
TepMoaAnHaMuKH). HeoOpatumeie U oOpaTuMble mporiecchl B mpupoae. [Iporecc TemmoBoro OK3
B3aMMOJICHCTBUS MEXKIy TellaMd U ero HeoOpaTumbld Xxapakrep. OCOOEHHOCTH OMUCAHUS

CIIy4aiHBIX MPOIECCOB B MPHUPOIHBIX cucTeMax. CopepikaHue TOHSITHIA: MTOPSAIOK, OECTIOPSIOK,

sHTponus, uHpopmanusa. Bropoe Hayaso TepMOAMHAMUKU M €ro MPUMEHEHHE AJsl OMHMCaHUs

MIPUPOIHBIX IPOIIECCOB.

CamocrosiTesibHasi padora Ne/ «MarauTtHoe nosue 3eMim (Ipe3eHTaIms) 1

14.J1aGopaTopnas padora Ne6 «3yueHue rnporeccoB nepexosa ot Nopsiaka K 6ecnopsiaKy Ha OK5
npuMmepe AUPPY3UH B )KUAKOCTIX U ra3ax» 2 OK6
CamocrositesibHasi padota Ne7 «MarautHoe nose 3eminy (Ipe3eHTarus) 1

15.9Bosonust Beesiennoii (00/1b110# B3pbIB, pa3deranue rajakTuk, CojiHeyHasi cucTeMa). OK4
Teopust OombmIoro B3pbiBa. PoXKJAeHHWE W CTPOCHHE TalaKTUK. BO3HMKHOBEHHE U CTPOCHHE 2 OK1
ConneuHol cucteMbl. Bo3MOXxHBIE clieHapuu 3BoIOLKN BeeneHHo.

CamocrositeibHasi padora Ne§ «Buyrpennuit otorddexr. [lpumenenne ¢orospdexra B

HayKe U TEXHHKE» (COCTaBJIEHNE KOHCIICKTA) 1




16.1Tepuoanyeckuii 3akon u [lepuoanueckas cucrema xummuieckux j1ementon /. H.
MemnjeneeBa B cBeTe TeOpru cTpoeHusi aroma. CoBpeMeHHasi (OpMyITupOBKa
MEepUOINYECKOT0 3aKoHa. DU3NYECKU CMBICIT TOPSIKOBOTO HOMEpa, HOMEPOB MepUuoa 1
TPYIIIBL.

JJIeKTPOHHBIE (POPMYJIbI ATOMOB XMMHUYECKHUX 3JIEMEHTOB.

OO0masi XapakTepuCTHKA 3JIEMEHTOB M CBOICTB €ro COe/IHHECHNH HA OCHOBE MOJIOKEHUS
ajieMenTa B [lepuoanueckoii cucreme. [Ipenckasanue CBONCTB BEIIECTB HA OCHOBE
MEePUOINYECKOTO 3aKOHA. 3HAYECHHE MEPUOIUYECKOTO 3aKOHA JIJIs1 Pa3BUTHS HAYKU U
ITOHUMaHWs HAyYHOW KapTHHBI MUpA.

IpuynHbI NEPUOAUYHOCTH U3MEHECHUS XaAPAKTEPUCTHK U CBOMCTB ATOMOB 3JICMEHTOB U
HX COeJUHEHHUI HA MpUMepax MaJIbIX U 00JIbIINX NEePHOA0B, IIIABHBIX MOATPYIIL.
DU3NYECKHUI CMBICT IEPUOANIYECKOrO 3aKOHA.

CamocTosiTebHas padora Ne9 (coobrieHue)
Paznuunble BapuanThl Tabnuis! [lepuoauueckoit cucteMbl XuMuyeckux snementosn [1.1.

MeneneeBa. 3HaueHHUE MEPUOMUECKOT0 3aKOHA JUIsl pa3BUTHUSL HAYKU U IOHUMaHUSI Hay4HOU
KapTHUHBI MUpa

OK4
OK3

17 IlpakTnueckas padora Nel. Ctpoenue atoma u Ilepuoanyeckasi cucteMa XUMHYECKHX
asemeHTOB /.. MeHeneeBa.

CamocrosiTetbHasi padora Ne9 (cooOrienue)
Pasznuunbie BapraHThI TaOIHUIB! [lepronIecKoil CHCTEMbl XUMUYECKUX dieMeHTOB JI.1.

MeHz[eneeBa. 3HadyeHHne NEPUOANYCCKOI'O 3aKOHA JIA PAa3BUTUA HAYKH U ITIOHUMAaHUA HaquOﬁ
KapTUHBI MHpPaA.

OK8

18.Knaccupukanus BemecTB. OpraHndeckre 1 HCOPraHWMICCKUE BEIIECTBA, UX COCTAB U
knaccudukanus. CBsi3b MEXIy CTPYKTYPOH MOJIEKYI U CBOMCTBaMHU BeniecTB. Teopus A.M.
byrneposa.

IIpupona xumuyeckoi cBs3u. XapakTepuCcTUKa U MEXaHU3M 00pa30BaHMs KOBAJICHTHOM,
WOHHOM, METAJUTMYECKON U BOJIOPOTHOM CBSI3EH.

CamocTosiTebHas padora Ne9 (coobrieHue)
Paznuunble BapuanThl Tabnuis! [lepuoauueckoit cucteMbl XuMuyeckux snementosn [1.1.

MenpeneeBa. 3HaueHHE MEPUOAMUECKOT0 3aKOHA JJIsl Pa3BUTHUS HAYKU U IOHUMAaHUS HAy4YHOU
KapTUHBI MUPA.

OK 4




19. JIaGopaTopHasi padota Ne7. U3MeHeHHe CBOICTB BellecTBA NPU U3MEHEHHH
CTPYKTYPbI MOJIEKY.I.

CamocrosiTesibHasi padora Ne9 (cooOrenue)
Pasnnunsle BapuanThl Tabnuibl Ilepuonnyeckoil cucteMbl XUMUUECKUX dyieMeHToB 1.

MenpeneeBa. 3HaueHHE MEPUOANUECKOTO 3aKOHA I Pa3BUTHUSI HAYKU U TIOHUMAaHUS Hay4HOUI
KapTUHBI MUPA.

OK35
OK6

20.0xcuapl u ux cpoiicTBa. Coneobpasyromue 1 Heconeoopasyromiue okcuabl. OCHOBHEIE,
aM(i)OTepHBIC 1 KUCJIIOTHBIC OKCH/BI. 3aBUCUMOCTbH XapakTepa okCuaa OT CTCIICHU OKHCJICHUA
00pa3ymoIlero ero Metauia. XuMA4YecKue cBoicTBa okcuaoB. [lonyuenne okcuaos.
Haxoxnenue okcuaoB B IpUpOJE.

OcHoBaHus 1 ux cBoiicTBa. OCHOBaHUS, UX KJIaccU(UKAIHS 110 PA3TUYHBIM PU3HAKAM.

XUMHYECKHE CBOMCTBA OCHOBaHUM. Pa3inokeHne HepacTBOPUMBIX B BOJIE OCHOBAHHUI.
OcHOBHBIE CIOCOOBI MOTYYEHUSI OCHOBaHUM. 3HaUYE€HUE OCHOBAHUM B KU3HU YEJIOBEKA

CamocTosiTeibHas padoTaNe9 (coobmicHwme)
Pasnuunble BapuanThl Tabnuibl Ilepuonnyeckoil cucteMbl XUMUUECKUX dyieMeHToB [I.1.

MenpeneeBa. 3HaueHHE IEPUOANYECKOIO 3aKOHA JJI Pa3BUTHUS HAYKU U IOHUMaHUS Hay4yHOU
KapTHHBI MUDA.

OK 4

21.Kucaorsl 1 ux cBoiicTBa. Kucinotsl, ux kiaaccudukanus Mo pa3inyHbIM MpU3HAKAM.
Xumuueckue cBorcTBa KUCI0T. OCOOEHHOCTH B3aUMOIEHCTBHS KOHIIEHTPUPOBAHHOM CepHOM 1
a30THOM KUCIOT ¢ MeTayulaMu. OCHOBHBIE CIIOCOOBI MTOJTyYEHHUsI KUCIIOT. 3HAYCHHE KUCIIOT B
KU3HEACITCIBHOCTH YEIIOBEKA.

Coau u ux cBoiicTBa. Conu, ux knaccupukanys. Conu cpeHue, KUcible 1 OCHOBHBIC.
XUMHUYECKH CBOMCTBA coJieir. CriocoOsI mosrydeHus cosieir. Haxosxaenue coseit B mpupose.
CamocTrositesibHast padoraNel( (moxiia)

Oueprus aktuBauuu. Karanuzatopsl. ['oMoreHHbIN 1 reTeporeHHblil katanus. Poib

KaTaJIM3aTOpOB B MIPUPOIC U I/IHTGHCI/Iq)I/IKaHI/II/I TEXHOJIOTUYCCKUX ITPOICCCOB.

OK 4




22 .Oprannyeckue BeuecTBa. Kimaccudukamusi opraHn4ecKux BEIIECTB: YTIEBOAOPOIbI,
KHCJIOPOJI- M a30TCOIepKAIlNe OPraHUYECKHUE BEIIECTBA.

YraeBoaopoasl. [IpeaenpHbie U HENPEACIBbHBIE YTIAEBOAOPOIbl, 0OCOOEHHOCTH UX CTPOCHHS ,
cBoiicTBa. CXOACTBO U pa3Inyue MPeIeTbHBIX U HEMPEACIbHBIX YIIIeBO10po0B. [loHsaTHE 00
apOMaTHYECKHUX YTIeBOJOpOAaX.

CamocrositesibHasi padoraNel( (moxitan)
Oneprus aktuBanuu. Karanuzatopsl. ['oMOreHHbIN U reTeporeHHbI KaTanus. Poiib

KaTaJIM3aTOpPOB B IIPUPOIAC U I/IHTGHCI/I(bI/IKaIII/II/I TEXHOJIOTUYCCKUX IMPOLCCCOB.

OK &

23.Kuciopoacoaep:kamue opranudyeckue pemjecra. O0mas xapakTepUcTHKa CITUPTOB,
aJBJIETUIOB, KApOOHOBBIX KHCIIOT, CIIOKHBIX A(DUPOB, KUPOB. SHAUCHHUE KHCIIOPOICOACPKAIINX
OpPraHN4YCCKUX BCHICCTB U HAXOXKJICHUC UX B IIPUPOJL.

Yraesoabl. Kinaccupukanus yrieBoaon. O01as xapakTepucTHKA TITIOKO3bI, PPYKTO3HI,
caxapo3bl, KpaxmaJa, LeJUTI0JI03bl. 3HaUYeHHE YTJIEBOIOB B )KU3HEAESITEIbHOCTH YEJIOBEKa.

CamocrosiTeibHast padoraNel0 (oxman)
Dueprus aktuBanuu. Katamusatopsl. ['OMOTeHHBIN U TeTeporeHHbIi kaTtanu3. Poib

KaTaJIu3aToOpOB B IIPUPOAC I/IHTeHCI/I(l)I/IKaI_II/II/I TEXHOJIOTUYCCKUX ITPOIECCOB.

OK'5

24 HemeTtasbl. O0muit 0630p HeMeTauioB. [lookeHue 371eMEHTOB, 00pa3yIoMUX MPOCTHIE
BeIleCcTBa - HemeTaubl, B [leproanyeckoit cucteme. OCOOEHHOCTH CTPOCHHS X aTOMOB.
CTtpoeHure IpOCTHIX BEIIESCTB — HEMETAUIOB. AJuToTponus. Pu3ndeckne U XUMUICCKUE
CBOKCTBA HEMETAJLJIOB.

CamocrositeibHast padoraNel0 (moxman)
OHeprusa aktupauuu. Katanusatopsl. 'oMOreHHbIN 1 reTEpOreHHbIi kaTanus. Ponb

KaTaJIM3aTOpPOB B IIPUPOAC U I/IHTCHCI/I(I)I/IKaI_II/H/I TCXHOJIOTUYCCKUX ITPOLECCCOB.

OK 6

25.Metaubl. O0muii 0030p MetamioB. [TonoxeHne 31eMEHTOB, 00Pa3yIOUX IPOCTHIE
BElIEeCTBa - MeTaluibl, B [lepuonnyeckoii cucreme. OCOOEHHOCTH CTPOCHUS UX aTOMOB.
®u3nYecKre CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUH Psijl HANIPSIKEHUH METaJJIOB.
XUMHYECKHE CBOMCTBA METAJIOB.

CamocrositesibHasi padoraNel( (moxiia)
Oueprus aktuBauuu. Karanusatopsl. ['oMoreHHbIN U reTeporeHHblil katanus. Ponb

KaTaJM3aTOPOB B MPUPOIEC U UHTEHCU(PHUKAIINN TEXHOJIOTMYECKUX MPOIIECCOB.

OK 4




26.MexaHN3M XUMHYeCKO# peakUMu: pa3pbiB CBSI3€i B peareHTax U 00pa3oBaHre HOBBIX
CBsI3€H B MPOJIYKTaX PEAKIIHH.

JHepreTHKa XMMHYECKHUX peaKIuii. DK30 — U SHIOTEpMHUUYECKHUE peakiuu. TemtoBoit 3gp ekt
peakuuu.

CamocrositenbHas padoraNell (mpe3eHrarus)
Heopranuyeckue 1 opranndeckue noaumMepsl. Heopranudeckue noinmmepsl — IpoCThie U

CJIO’KHBIE BEIIECTBA C aTOMHON KPUCTALIMYECKON peleTKOW. 3HaYeHUEe HEOPTaHUYECKUX
MIPUPOIHBIX MTOJIMMEPOB B (POPMUPOBAHUU OJTHON U3 T€OJIOTMUYECKUX 000JI0UEK 3eMIIH —
murocdepsl. Opranndeckre NoJMMEpHI: IIIACTMACCHI, Kaydyku. BosokHa, Onomnonumepst:
Oenku, moIucaxapuabl, HyKJICHHOBBIE KUCIOTHI.

OK 4

27.CkopocTh XUMUYECKOI peakiuu. [ OMOTeHHbBIE ¥ TeTEPOTCHHBIC PEaKIIUH.

DakTOpbl, BIUANINE HA CKOPOCTh PEaKIUM: IPUPOJA PEATUPYIOIIHNX BEIIECTB,
KOHLIEHTpalus, TeMIIepaTypa, Ionaab NOBEPXHOCTH CONPUKOCHOBEHUS PEarupyroImx
BemecTs. KatanusaTopsl.

XuMHu4yecKoe paBHOBecHe U cl0co0bI ero cMemenus. OGpatumbie 1 HEOOPATUMBIC PEAKIIUH.
[TonsaTHe XMMUYECKOTO paBHOBeCUA. DAKTOPBI, BIUSIOIINE HA CMEILIEHUE XUMUYECKOTO
paBHOBecHsl (KOHIIEHTPAIIUs PEareHTOB, TEMIIEPATypa U IaBICHUE).

HMpunuun JlellIaTense. Ponb cMenieHns paBHOBECHS M YBEJIMYEHUE BbIXO/1a TPOIYKTa B
XUMHYECKON MPOMBIIIEHHOCTH.

CamocrositenbHas padoraNell (nmpe3eHrarus)
Heopranundeckue u opraHnveckue noiuMepsl. Heopranudeckue noinmmepsl — MpoCThie U

CJIOKHBIE BEIIECTBA C aTOMHOM KPUCTANIMYECKON peleTKoN. 3HaueHne HEOPraHUYECKUX
IIPUPOJIHBIX OJUMEPOB B (POPMUPOBAHUU OJHOMN U3 T€0JIOTMUECKUX 000JI0UEK 3EMIIU —
aurocdepsl. Opranudeckre MoJUMephL: TIACTMACCHI, KayuyykH. BomokHa, GnononumMepsr:
OeJKu, moysmcaxapuibl, HyKJI€HHOBbIE KMCIIOTHI.

OK 3




28. JIaGopaTopHas padora Ne§. 3aBHCMMOCTb CKOPOCTH XUMHY€ECKOIi peakuuu o1
Pa3InYHbIX GAKTOPOB (TEMIEPATYPbI, KATAJIH3AaTOPA)

CamocrosTenbHas paboraNell (npesenranust)
Heopranuveckue 1 opranndeckue moauMepsl. HeopraHudeckue mosmMepsl — IpOCThIC U

CJIO’KHBIE BEIIECTBA C aTOMHOM KPUCTANIMYECKON PelIeTKON. 3HaueHne HEOPTaHUYECKUX
MPUPOJIHBIX OJUMEPOB B ((OPMUPOBAHUH OJHON U3 T€OJOTHUECKUX 000JI0UEK 3eMIIU —
mutochepsl. OpraHudeckue MoJIMMephl: IIacTMacchl, Kaydyku. BonokHa, 6uononumMepsl:
OeJIKH, oJIMcaxapuibl, HyKJIEUHOBBIE KUCIIOTHI.

OK 3

29.I1poBepounas padora Nel. O6001IeHNE IEPUOANYECKOTO 3aKOHA, CTPOCHUS BEIIECTB, UX
OCHOBHBIX KJIACCOB M KHHETHUKHU PEAKIHH.

CamocrositenbHas padoraNell (nmpe3eHrarus)

Heoprannyeckue 1 opranndeckue mojauMepsl. Heopranumdeckue momMepbl — IpOCThIC U

CJIOKHBIE BEIIECTBA C aTOMHOM KPUCTANIMYECKON peleTKol. 3HaueHne HEOPTraHUYECKUX
MPUPOIHBIX TOJTMMEPOB B (POPMHUPOBAHUN OJTHOU M3 T€OJIOTHUECKUX 000I0UEK 3eMITH —
murocdepsl. Opranudeckre MoJUMEpBI: MIIACTMACCHL, Kaydyku. BosokHa, Ouomnonumepsr:
OenKu, moaucaxapuibl, HyKJI€HHOBbIE KHUCIIOTHI.

OK 6

30.KiierouHoe cTpoeHHe :KUBbIX OPranu3mMoB. Juddepenunanus KIeTOK B OpraHusMe.
OOMeH BelleCTB M NIpeBpaLlieHHe JHePIrun B KieTke. [lenenne kierku. Oniogorsopenue
CamocrositeibHas padora Nel2(cocTaBiieHHe KOHCIIEKTA)

MatpuuHoe BOCIIPOU3BOACTBO OEJIKOB

OK 2
OK3

31.JI1ab6opaTtopuas padora Ne9. «PaccmaTpuBaHue KJIETOK U TKaHEH B ONTUYECKUN
MHUKPOCKOID)

CamocrosiTesbHass padora Nel2(cocTaB/ieHHe KOHCIIEKTA)

MaTpudHoe BOCITPOU3BOACTBO OEIIKOB

OK3
OK 6

32.IIpakTuyeckas padora Ne2. Monekyna JIHK — HocuTenb HacinencTBeHHON HHDOpMaIim
(ctpyktypa monekynsl JIHK, reH, renetnueckuii ko, mytarus). Permukanus JTHK.
CamocrositenbHast padotaNel3 (pedepar)

®depMeHTHI U HEPMEHTATUBHBIC PEaKIIuU

OK 3
OK 6

33. JIabopaTopuas padora Ne 10. «/lenarypanus Oenka v KaTaTUTHYECKass AKTUBHOCTh
(hepMEeHTOB»

CamocrositenbHast padora Nel3(pedepar)

®epMeHThI U HEPMEHTATUBHBIE PEaKIUU

OK 3
OK 6




34.buoJsiornyeckas 3Boaonus. JABHKyme CHJIbI IBOJIONHMU: HACIEICTBEHHOCTD, 2 OK 2
U3MEHYMBOCTh, €CTECTBEHHBIH 0TOOP. OK3
CamocrositenbHas padora Nel4(gokiian)

OO61HOCTh HH(OPMALIMOHHBIX MPOLIECCOB B OMOIOTMYECKHUX, TEXHUUECKUX U COLIUATbHBIX 1

cucreMax. IIponeccel camoopranmsanuu.. Konnennus ycToiyuBOro pa3BuTHs

35.I'unore3bl npoucxoxaeHus ;ku3Hu. Ilponcxoxaenue yenopexa. 2 OK 2
CamocrosiTeabHass padora Nel4(mokaan) OK 3
OO1HOCTh HH(OPMALIMOHHBIX MPOLIECCOB B OMOIOIrMYECKHUX, TEXHUYECKUX U COLIUATbHBIX 1

cuctemax. IIponeccsl camooprannzanuu.. Konuenuus ycToMunBoro pa3BuTHs

36.I1lonsiTHe «KU3HbY». OCHOBHBIEC IPU3HAKY J)KUBOT0. buocucTeMHas opraHu3alus )KU3HU 2 OK 2
(k1eTka, opraHu3M, HOMYJSALHUS, IKOCUCTEMA). OK3
CamocrositesbHas padora Nel4(mokaan) 1

OO61HOCTh HH(OPMALIMOHHBIX MPOLIECCOB B OMOIOIrMYECKHUX, TEXHUYECKUX U COLIUATbHBIX

cucrtemax. IIponeccsl camoopranuzanuu.. KoHnenms ycToiuuBoro pa3BUuTHs

37.Ilonsitue «opranusm». PasHooOpasue KuUBBIX Opranu3MoB. [IpuHIUnbI 2 OK 2
KJIacCH(PUKALMU KUBBIX OPraHU3MOB. OK 3
CamocrosTenbHas padoraNel5 (cocTaBiieHNe KOHCIIEKTA) 1

BorarcTBo opranudeckoro Mupa 3emiu

38.I1peoOpa3oBaHue U cOXpaHeHHe IHEPTUHU B KMBOIi U HexkuBoi nmpupoae. Ciryyaiinbie 2 OK2
npouecchbl 1 BeposiTHbIe 3aKOHOMEPHOCTH. OK 3
CamocrositesbHas padoraNelS (cocTaBjieHHe KOHCIIEKTA)

BorarcTBO oprannueckoro mupa 3emiu 1

39.9Bosonusn: Gpuznyecknii, XMuMHUECKHIl U OM0JIOTHYeCKHIl YPOBHH 2 OK 2
CamocrositesnbHas padora Nel6(cooOmenne) OK 3
Me:xBH10BbIE B3aUMOOTHOUIEHHSI B 9KOCUCTEMAX 1

40.I1IpakTuyeckas padora Ne3. B3anmMocCBs31 B 5KOCUCTEMAX. 2 OK 3
CamocrositesnbHas padora Nel6(cooOmenne) OK 6
Me:xBH10BbIE B3aUMOOTHOUIEHHSI B 9KOCUCTEMAX 1

41.buocdepa, poianb 4yejioBeka B Ouocdepe. 2 OK 2
CamocrosTenbHas padora Nel7(pedepar) OK 3
Dkonorudeckue mpoodsemsl OpeHOYprcKoit 061acTu 1

42.1'7100a1bHBIE IKOJIOTHYECKHE MPOOJIeMbI 2 OK 2
CamocrosTenbHas padora Nel7(pedepar) OK 3
Dxonorudeckue mpoodsemsl OpeHOYprcKoit 001acTi 1




EcrecTBeHHbIC HAYKH H
Pa3BUTHEC TEXHUKHU U
TEXHOJIOT M

43.B3auMOCBSI3b MeKAy HAYYHBIMH OTKPBLITHSIMH M Pa3BUTHEM TEeXHUKH M TEXHOJIOTHId.
Pa3auvHbIe CIOCOOBI MOTYyYeHHS YJIEKTPOIHEPTHH U TPOGJIeMbI IJHEProcOepeKeH S .
CamocrositenbHas padora Nel8 «Vcrmosb30BaHME 3IIEKTPOMATHUTHBIX BOJIH B MEIHIIMHE
(mpe3eHTarus)

OK2
OK3

44, JI1abopaTtopHasi padora Ne 11 «/3ydeHne paboThl AIEKTPOreHepaTopay
CamocrosiTeibHasi padora Nel8 «Vcnonp3oBaHuE 3JIEKTPOMArHUTHBIX BOJH B MEIHULITHE)
(mpe3eHTaIus)

OK5
OK6

45.J1eKTPpOMArHUTHbIE BOJIHbI. McnoJib30BaHHe 3J1eKTPOMATHUTHBIX BOJH Pa3iu4YHOIO
AUANA30HA B TEXHUYECKUX CPeICTBAX CBSA3H.

CamocrositenbHast padora Nel9 «[Ipunuun neiicTBUS U UCIIOIB30BAHUE Ja3ePar»
(mpe3eHranus)

OK4
OK3

46. JIabopaTopHasi padora Nel2 «/3ydyeHue ycTpoiicTBa M pabOTHI Jazepar
CamocrositeibHas padora Ne20 «CoBpeMeHHbIE CTIOCOOBI TIepeiaunl U XpaHEHUs
nHpopmaium» (CoCTaBIeHNE KOHCIICKTA)

OK5
OK6

47.Jladopatopuasi padora Nel3 «OmnpeneneHue cocTaBa BeEIIeCTBA C  MOMOIIBIO
CHEKTPAJIbHOTO aHAIN3a»

CamocrostesnbHas padora Ne20 «CoBpeMeHHBIE CITOCOOBI TIEpPeIaun U XpaHESHUS
uHpopManum» (COCTaBICHNE KOHCIIEKTA)

OK5
OK6

48.I1pupoaHble U CHHTeTHYECKHE OJTUMePHbIe MaTepuaibl. [lomydeHne HOBBIX
MaTEpHAJIOB C 3aJaHHBIMU cBOMCTBaMU. [IprpoaHbIE MAKPOMOJIEKYIIBI U CHHTETUYECKHE
IIOJIMMEPHBIE MaTEpUAIIbI.

Heopranuyeckue nosaumepsl. Ilonumeps! — Cl10kHbIE HEOPTAHUYECKUE BEIIECTBA C AaTOMHOU
KPUCTAJUIMYECKOM PEIIEeTKON: KBapll, KPEMHE3EM, KOPYH/I U AJIFOMOCUIIMKATBHI.

Opranunyeckue mojaumMeppl. CriocoObl MONyYSHHS: PEAKIIUU TOTUMEPH3aIUU U PEaKIiu
nosukoHaeHcauuu. CTpykTypsl nonuMepos. [Inactmaccsl.

CamocTrositesibHas padoTraNe2l (cocTaBjieHHe KOHCIIEKTA)
Kunkue kpucramibl

OK 9

49.J1abopaTtopHasi padora Neld. CBoiicTBa MOJTUMEPHBIX MAaTEPUAIIOB.

CamocrositeabHast padoraNe2l (cocTaBiieHne KOHCIEKTA)
Kunkue KkpucTaibl

OK 7

50.buorexHoNOrMu (MUKPOOMOJIOTMYECKHI CHHTE3, KICTOYHAS W TCHHAsl MHKCHEPHH).
KionupoBanue. ITudeckne npodieMbl, CBSI3aHHbIE C PAa3BUTHEM OHOTEXHOJIOTHIA.
CamocrosiTesbHas padora Ne22(cooduienue)

HoBoctu B 061actT GHMOTEXHOIOTH

OK 2
OK3




51.9koq0rnueckue npodaemMsl, CBA3aHHbIC ¢ PAa3BUTHEM JHEPreTUKH, TPAHCIIOPTA U

OK 2

CpeACTB CBA3M OK 3
CamocrositenbHas padora Ne22(cooduienue)
HoBoctu B 00nactu OHMOTEXHOIOTH

EctecTBeHHbIe Hayku U | 52.Pu3nyecKkue U XMMHYeCKHe Mpolecchbl B OPraHu3Me yejioBeKa. JJIeKTPOMArHUTHbIE OK 2

YeJI0BeK SIBJICHHUS B >KHBOM OpraHu3Me (OpraHu3Me 4eI0BeKa): JIEKTPUUECKUE PUTMBI CEp/La U OK3

Mo3ra, BnusiHue 31eKTpOMarHUTHBIX BOJIH U PAIMOAKTUBHBIX U3TYYEHUN HA OPTaHU3M
qesioBeKa. Posib MaKpOMOJIEKYT B B UEJIOBEUECKOM OpPTaHU3ME.
CamocTrositesibHas padora Ne23(cocTaBjieHre KOHCIIEKTA)
DNEeKTPOXUMHUYECKask MPUPOJIAa HEPBHBIX UMITYJIHCOB.
deHoMeH 3peHHs: ONTHKA, POTOXUMUYECKUE PEAKIIH, aHATU3 HHPOPMAIIIH.
53.HaciaeacTBeHHbIe 3aKkOHOMepPHOCTH. ['eHOM 4destoBeka. 'eHeTH4eckn 00ycJI0BIeHHbIE OK 2
3a00/1eBaHHUA M BO3MOKHOCThH HX JIeYCHM. OK 3
CamocrosiTesbHass padora Ne24(cocTaB/ieHHe KOHCIIEKTA)
buoxumuyeckass 0CHOBa HUKOTHUHOBOM, aJIKOTOJIbHOM M HAPKOTUYECKOW 3aBUCUMOCTEM.
[TpuHIMT AEHCTBUA HEKOTOPBIX JIEKAPCTBEHHBIX BEILIECTB.
54.I1pupoaa BupycHbIX 3a001eBanHuii. [Ipo0dieMbl panoHaIbHOTO MUTAHUA. OK 2
CamocrositeibHas padora Ne24(cocTaBiieHHe KOHCIIEKTA) OK3
buoxumuyeckass 0CHOBa HUKOTHUHOBOM, aJIKOTOJIbHOM M HAPKOTUYECKOW 3aBUCUMOCTEM.
[TpuHIMT AEHCTBUA HEKOTOPBIX JICKAPCTBEHHBIX BEILIECTB.
55.IlpakTuyekasi paboraNed4. be3onacHoe uCnoIb30BaHue BelIECTB OLITOBOI XMMUM. OK 2
JInuHasi OTBETCTBEHHOCTH YeJI0BEKA 32 OXPAHY OKpY:Kalouel cpeabl. AHAIN3 CUTYalHil, OK3
CBSI3aHHBIX C TTOBCEIHEBHOM JKU3HBIO YeJIOBeKa: MPO(PUIAKTUKY U JIeUeHUSI NHPEKIIMOHHBIX OK 6

3a0oJeBaHNM, BEIOOPA AUETHI U pEXKUMA TIUTAHHS, YKOHOMHH YHEPTUH, () (HEeKTHBHOTO U
0€30MacHOT0 UCTOIb30BaHMS BEIIECTB OBITOBON XUMUH, IMYHBIX IEUCTBUHN MO OXpaHe
OKpY>Karollei cpeasbl

CamocrosiTesbHass padora Ne24(cocTaB/ieHHe KOHCIIEKTA)

buoxumuyeckass 0CHOBa HUKOTHUHOBOM, aJIKOTOJIbHOM M HAPKOTUYECKOW 3aBUCUMOCTE.
[TpuHIMT AEHCTBUA HEKOTOPBIX JIEKAPCTBEHHBIX BEILIECTB.




56.5IBnenne paaMoOAKTHBHOCTH. 3aKOH PaJHOAKTHBHOrO pacnajga. PaamoakTuBHbIE OK3

npeppamenns. OTKpbITHE paanoakTUBHOCTU. COCTaB pagMOaKTUBHOIO M3nydeHus. [IpaBuio 2

cmemenus. Ilepuoa momypacnaga. 3akoH paauMoOaKTUBHOTO pacnaaa. Anbda, Oeta m ramma

pacnajpsl.

CamocTrositejibHas padora Ne2S. «AnbTepHaTHBHBIC HCTOYHUKHU dHEPTUN» (pedepar) 1

57.Biusinve 3JIEKTPOMATHMUTHBIX BOJIH M PAaJMOAKTHBHBIX HM3JIy4YEeHHH HA OPraHM3M 2 OK7

yejioBeKka. MeXaHU3M BIMSHUS OJIEKTPOMAarHUTHBIX W PaJMOAKTUBHBIX W3IYYEHUH Ha

opranusMm uesnoBeka. CrocoObl 3alIUThI OT 3JIEKTPOMAarHUTHBIX U PAIMOAKTUBHBIX U3TYyYCHHH.

CamocTtositeabHas padora Ne25 «AnbrepHaTUBHBIC HCTOYHUKY SHEPrUm» (pedepar) 1

58.UtoroBoe 3ansitue no pasaeny «EcrecTBeHHbIe HAYKH H YeJI0BEK» 1 OK 2

CamocrtosiTeibHas padora Ne25 «AnbTepHaTUBHBIE UCTOYHUKHU SHEPTUW» (pedepar) 1 OK3
OK 6

59./lud¢epeHupoBaHHbIi 324€T 2




3. YCJIOBUS PEAJIMBALIMU TPOT'PAMMBI JTUCHUIIJINHBI
3.1. TpeGoBaHus K MUHUMAJLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecredeHn 0

Peanuzarust mporpaMmbl JUCHUTIIMHBI TPEOYeT HANIMUYMSA YI€OHBIX KAOMHETOB (PU3HKH,
XHUMUHU, OMOJIOTHH,
nabopatopuii PU3NKO-XUMHUYECKUX METO/I0B aHAIIN3A.

O6opynoBanue ydeOHOT0 KaOuHeTa:

- HarJsiiHbIe TOCOOUs (KOMIUIEKT TUIaKaTOB);

- KOMIUIEKT Y4eOHO-MEeTOINYECKON JOKYMEHTAIIHH;
- KOMIUIEKT BUCOMATEPHAIIOB;

- (pU3UKO-XUMUYECKHE TPUOOPHI.

- KOMIDIEKT Y4eOHO-METOUIECKON JOKYMEHTAITUH.

TexHuveckue cpeqcTBa OOydeHUS:
KOMITBIOTEPBI, IPUHTEP, CKAHEP, MOJIEM (CIIyTHUKOBAs CUCTEMa), TIPOSKTOP, TIOTTED,
nporpaMMHoOe obecrieueHre o0ero u npoheCCHOHAIBHOTO HA3HAUCHHUS.

O6opynoBanue nadboparopun U pabodnx MecT 1abopaTopuu:
- 1a00OpaTOpHBIC CTEHIBI,

- pCaKTUBBHI,

- aMIepMeTp

- Ha0Op MarHUTOB

- Me/IHas KaTyIIKa

- IpoBOJA

- TU(paKINOHHAS PElIeTKA

- IpuOOp TSt U3MEPEHHUS JITUHBI CBETOBOW BOJTHBI
- IUHKOBAsI, ME/THAs TUIACTHHA

- DIIEKTPOMETP

- ynbTpaduoIeTOBas JIaMIia

- HabOop CHEKTPAIBHBIX TPYOOK

- HICTOYHHUK ToKa Tuna «Pa3psim»

- MOJIEJTb TIPOCTEUIIIETO TeHEepaTopa 3J1.TOKa

3.2. UudopmanuonHoe odecrniedenne 00yueHus
Ilepeyenb pexkoMeHAyeMbIX Y4YeOHbIX H3AaHui, WHTepHeT-pecypcoB, AONMOJHHUTEIbLHOM
JIUTEPATYPbl

OCHOBHBIE HICTOYHUKH:

1. MancypoB A.H., MancypoB H.A. EctectBo3Hanue. ba3zoBbiii ypoBeHb: y4ueOHukK g 10
kiacca —M.: BUHOM. Jlabopartopwus 3nanuii, 2013.-272c. : uin., (8)c. 1B. BKIIL.

2. MancypoB A.H., MancypoB H.A. EcrtectBoznanue. ba3oBelii ypoBeHb: yueOHuk st 11
kiacca —M.: BUHOM. Jlabopartopwus 3nanuii, 2013.-272c. : uin., (8)c. 1B. BKIIL.

3. Taopuensn O.C., Xumua.9,10,11k1.-M.: Axagemusi, 2008 r.

4. Ko3znosa T.A. O6uras 6uonorus 10-11 knaccer: Meroaundeckoe mocooue K y4eOHUKY
3axaposa B.b., C.I'. MamonroBa C.I'., Connna H.1. — M.: [Ipoda, 2008.

5. KoncrantunoB B.M.OO6miast 6uosiorusi: yueOHUK IS CTyA. 0Opa3oBaT. YUPEKICHUU CPEI.
npod.obpazoBanusi/ B.M.Kouncrantunos, A.I'.Pe3anos, E.O.®azneeBa; mox pen. B.M.Koncrantunosa.
— 5-e u3nx., crep. — M.: Axanemus, 2008, - 256 c.

6. Ps6oB M.A., Tectsl mo xumuu. Xumus 11 kmace.-M.: poda., 2008

7. Xomuenko M.I'. Pemrenue 3amau no xumun.- M.: Hoasg Boana., 2008r.



JlonOTHUTEThHBIE NCTOYHHUKH

8. Tabpuensn O.C. Xumus ans mnpenojgaBaTens: ydeOHo-meronuueckoe mnocobue/O.C.I'abpuensH,
I'.I".JIprcoBa-M.: Axagemust, 2008r.

9. Tabpuensa O.C. Hacronbnas kaura yuutens xumun: 10 knacc/ O.C .I'abpuensa, U.I.Octpoymos -
M.: Axagemus,2008.

10. I'abpuensan O.C. HacronpHast kaura yuntens xumuu: 11 knace: B 24./ O.C., I'abpuensu I'.T'., JIbicona,
A.I' Beeaenckas - M.: Akagemus, 2008

11. EnoxoBuu A.C. Kpartkuii cipaBouHUK 110 ¢usuke.- M.: 2008r.

12. TIpoxodner B.JI ®uzuka: YaeOHOe mocoOre T CpeTHUXCIICITUATBHBIX YUeOHBIX 3aBEICHUMN. -
M.:2008.

13. PoxsoB B.C. Yenosek u ero 310poBbe.8 k1. - M.: 2008

14. PeimkeBuy A.I1. COopHUK BOIIPOCOB U 3a1a4 1o ¢usuke a1 9-10 kimaccoB cpeaneit mkousl. -M.: 2008

15. Ps6oBonoB I'.11. COOpHUK qTuAaKTUYECKHUX 3aaHuii 1o ¢pusuke. - M.: 2008.

16. YepuoOennckas .M. Meroauka o0y4eHHus XMMUU B cpeiHelt mkone. - M.:2008



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA IUCIHUIIJINHbBI
KoHTposibu ouneHka pe3ylnbTaToB OCBOEHHUS AMCHMILIMHBI OCYILIECTBISETCS MpEIojiaBaTeeM B
npolecce NMPOBEACHUS TMPAKTHUCCKUX 3aHATUNH M JAOOPAaTOPHBIX pPabOT, TECTUPOBAHMSA, a TAKKE

BBITIOJTHEHU A 06yanOH_[I/IMI/IC${ WHIAWBUAYAJIbHBIX SaHaHI/Iﬁ, ITPOCKTOB, HCCIICTOBAHMII.

Pe3yabTaThl 00yuyeHus
(ocBOEHHbIEC YMEHUS,
YCBOCHHbIE 3HAHNS)

IToxa3zarenn

®opMbI U METOAbI KOHTPOJISA U
OLIEHKH pe3yJIbTATOB 00y4eHus!

B pesynbTaTe ocBOCHMS
JUCIUTIAHBI
00yJarouuics q0JKeH
3HATh:

- CMBICJI IOHSITUI:
€CTECTBEHHOHAYYHBIH
METO]T TO3HAHUS,
ANEKTPOMArHUTHOE TOJIE U
AIEKTPOMAarHUTHBIC BOJIHEI,
KBaHT, YBOJIIOLIHS
Bceenennoii, 00abIION
B3pbIB, CoHEeUHas
CUCTEMa, TAJIAKTHKA,
MEePUOUYECKHI 3aKO0H,
XUMHYECKasl CBSI3b,
XUMHYECKasl peaKius,
MaKpoOMOJIeKyJia, OEJOK,
KaTanu3aTop, GEepMeHT,
nuddepeHrays KIeToxk,
JHK, Bupyc,
OnoJiorudeckas dBOJIIOIIHS,
Ouopa3zHooOpasue, KIeTKa,
OpTaHW3M, IOy,
’KOCHUCTEMa, Orochepa;

- BKJIaJ] BEJIMKUX YYEHBIX B
¢dopmupoBaHue
COBpPEMEHHOM
€CTECTBEHHOHAY4YHOU
KApTUHBI MUDA.

3HAaroT:

- CMBICII TOHSTUH:
€CTECTBEHHOHAYYHBIN METO/T
MO3HAHUS, IIEKTPOMArHUTHOE
TI0JIE U DJIEKTPOMArHUTHBIE
BOJIHBI, KBaHT, SBOJIIOLIHS
Bcenennoii, 60b1110#1 B3pHIB,
ConneuHnas cucrema,
raJaKkTUKa, IEPUOTHIECKUI
3aKOH, XMMHYECKas CBS3b,
XHUMHAYECKasi peaKIus,
MaKkpoMoJIeKyJa, OeoK,
KaTajau3aTop, GEepMeHT,
muddepeHanys KIeToxk,
JHK, Bupyc, Ononorudeckas
IBOIIIOIIHSL, OMOpa3HooOpasue,
KIIETKa, OPTaHU3M,
MOMYJISIHS, SKOCHCTEMA,
ouocdepa;

- BKJIa/1 BEJIMKUX YYEHBIX B
(hopMupoBaHE COBPEMEHHON
€CTECTBEHHOHAY4YHOU
KapTUHBI MHpa.

YcTHBIN O1pocC.

TectupoBanue.

XUMHUUYECKUHN TUKTaHT.
JomaiHnue paboThl.
CamocTosiTenbHble TPOBEPOUHBIE
paboThL.

OO0yuaromiast caMoCTOsITeIbHAs
pabora.

PaboTa mo kapToukam.
[TpakTuueckas padbora
B3anMOKOHTpOIIB.

OTBeT 10 TUIaHYy.

[TpoBepounas nucbMeHHast padora.
TBopueckas paborta
B3anMOKOHTpOIIb

['pynnoBas pabota
JlaGopatopHas pabota

YuacTHe B UCCIIEI0BATEILCKON
CTy/IeHYeCKO! KOH(epeHIInU

J0JIKEH YMeTh:

- IPUBOJIUTH TIPUMEPHI
IKCIIEPUMEHTOB U WIIH
HaOIIIOACHUM,
00OCHOBBIBAIOIIHNX
ATOMHO-MOJIEKYJISIPHOE
CTPOCHHE BEIIECTBA,
CYIIIECTBOBAHHE
AIEKTPOMArHUTHOTO TTOJIS |

Ymerr:

- IPUBOJUTE IIPUMEPEL
AKCTICPUMEHTOB M WJTH
HaOIIOIEHUH,
00OCHOBBIBAIOIINX : aTOMHO-
MOJICKYJIIPHOE CTPOCHHUE
BEIIECTBA, CYILIECTBOBAHUE
SHCKTpOMaFHI/ITHOFO II0JIsI 1
B3aHMOCBS3b JICKTPHUICCKOTO

Jomamnusist pabora.
CamocTosTenbHas IPOBEPOYHAS
pabora.

I'pynmoBas pabora,
B3aHMOKOHTPOJIb.
TectupoBanue.

Pabora ¢ matepuanamu EI'D.
[TpakTrueckas pabora.




B3aUMOCBS3b
3JIEKTPUUYECKOTO U
MarHUTHOTO TIOJIEH,
BOJIHOBBIE U
KOPITYCKYJISIPHBIE CBOMCTBA
CBETa, HEOOPATUMOCTb
TEIJIOBBIX IIPOLIECCOB,
paz0eranue raJakTuk,
3aBUCHMOCTb CBOMCTB
BEILIECTBA OT CTPYKTYPHI
MOJIEKYJI, 3aBUCUMOCTh
CKOPOCTH XUMHYECKOU
pEeaKIu OT TEMITEPATyphl U
KaTaJIM3aTOPOB, KJIIETOYHOE
CTPOEHHE KUBBIX
opranu3mos, pois JJTHK
KaK HOCUTEJS
HACJIEICTBEHHOU
nH(pOpMaIINH, BOTIOLHUIO
JKUBOU IIPUPOABIL,
MpEBpALIEHUs] YHEPTUU U
BEPOSITHOCTHBIN XapaKTep
MIPOLIECCOB B )KMBOU U
HEKUBOU IIPUPOJIE,
B3aUMOCBSI3b KOMIIOHEHTOB
9KOCHUCTEMBI, BIUSHUE
JeATEeIbHOCTH Y€JI0BEKA Ha
9KOCHUCTEMBI;

- 00BACHATH MPUKIIATHOE
3HAYEHUE BaKHEUIINX
TOCTHKEHHH B 00J1aCTH
€CTECTBEHHBIX HAYK JIJIS:
pPa3BUTHUS SHEPTETUKH,
TPaHCIIOPTAa U CPEICTB
CBSI3U, IOJTyYEHHUS
CUHTETUYECKHUX
MaTepuasoB C 3aJaHHBIMU
CBOMCTBaMH, CO3JIaHUS
OMOTEXHOJIOT U, JTIeUeHUS
MH(PEKIIMOHHBIX
3a00NeBaHU, OXpaHbI
OKpYKarlollei cpebl;

- BBIJIBUTaTh TUINIOTE3bI U
MpeuIaraTh MyTH UX
MIPOBEPKU; J€1aTh BBIBOIbI
Ha OCHOBE
SKCHEPUMEHTAIbHBIX
JNAHHBIX, ITPEACTABICHHBIX
B BUje Tpaduka, TabIuIsl
WJIU IMarpaMMbl;

- paboTaTth ¢
€CTECTBEHHOHAYYHOM

M MarHATHOTO IIO0JICH,
BOJIHOBBIE€ U KOPIYCKYJISIPHbBIE
CBOICTBA CBETA,
HE0OpaTUMOCTh TETIOBBIX
MIPOLIECCOB, paz0deranue
TaJIaKTHK, 3aBUCUMOCTD
CBOMCTB BeIllECTBA OT
CTPYKTYPBI MOJIEKYIL,
3aBHUCHUMOCTBH CKOPOCTH
XUMHUYECKOW PEAKLUU OT
TEMIEPATYPHI U
KaTaJIn3aTOPOB, KIIETOUHOE
CTpOEHHE KUBBIX OPraHU3MOB,
pons JIHK kak HOCHTENS
HaCJIEACTBEHHOU
uH(OPMAIINH, SBOJIIOLHUIO
YKUBOU MPUPOJIBI,
MIpEeBpaIICHUs] YHEPTUU U
BEPOSITHOCTHBIN XapakTep
MPOLECCOB B KUBOU U
HEXHUBOU MPHUPOJIE,
B3aUMOCBS3b KOMIIOHEHTOB
9KOCUCTEMBI, BIUSIHUE
NeATeIbHOCTH YeJI0BEeKa Ha
9KOCUCTEMBI;

- 00BACHATH MPUKIIATHOE
3HAUEHUE BAKHEUIITNX
JTOCTHXKEHHM B 001aCTH
€CTECTBEHHBIX HayK JIJIS:
Pa3BUTHS YHEPTETUKH,
TPAHCIIOPTA U CPEICTB CBS3H,
MOJTYYCHUS] CHHTETUYECKUX
MaTEepHaJoB C 3a/IaHHBIMH
CBOMCTBaMHM, CO3JIaHUSI
OMOTEXHOJIOTHA, JTeUeHUS
MH(PEKIMOHHBIX 3a00I€BaHUH,
OXpaHbl OKpYKaroLeh Cpebl;
- BBIJIBUTATh THIIOTE3HI U
npeaaarath MyTH X
MIPOBEPKH; J€TaTh BBIBOJIBI HA
OCHOBE 3KCIEPUMEHTAIbHBIX
JAaHHBIX, [TPE/ICTABJICHHbBIX B
BUJIe Tpaduka, TaOIUIBI WK
JarpamMmmbl;

- pabotaTth ¢
€CTECTBEHHOHAYYHOI
uHpopmanue,
coJiepIKaIIeicst B COOOIICHUSIX
CMMU, pecypcax MurepHera,
HAyYHO-TIOMYJISIPHBIX CTaThsIX:
BJIQJIETh METOIaMU TIOKCKA,
BBIJICIISITH CMBICJIOBYIO OCHOBY

YcTHbIl onpoc.

TectupoBanue.

TBopueckas pabdora.

[TpoBepounas nucbMeHHast paboTa.
@poHTaNBHBIA OIIPOC.
OO0yyaromiasi caMOCTOSITeIbHAS
pabora.

JlaGopaTopHnas pabora.




nHpopManuei,
COoIEpKaIIECUCS B
coobmenusx CMU,
pecypcax MHTepHera,
HAYYHO-TTOMYJISIPHBIX
CTaThsIX: BJIQIETh METOIaMHU
MIOKCKA, BBIJEISTh
CMBICJIOBYIO OCHOBY U
OILICHUBAThH JOCTOBEPHOCTh
uHpOpMAIHH;
HCIIOJIb30BaTh
MpuoOpEeTEHHbIE 3HAHUS U
YMEHHS B MPAKTUYECKOMN
JESITEITbHOCTH U
MTOBCEAHEBHOM KU3HU IS
- OIICHKY BJIMSIHHSI HA
OpraHH3M YeJOoBeKa
ANEKTPOMATrHUTHBIX BOJIH U
PaarOaKTUBHBIX
W3JIy4ECHUH;

- BHEprocOepeKeHNUs;

- 6e3omacHoro
WCIIOJIb30BaHUS
MaTePHAIOB U XUMHUECKHX
BEIIIECTB B OBITY;

- TPOUITAKTUKA
MH(EKIIMOHHBIX
3a00JICBaHHI,
HUKOTHHOBOM,
AJIKOTOJIHOM U
HApKOTUYECKOU
3aBHCHUMOCTEI;

- OCO3HAHHBIX JTUYHBIX
JIEUCTBUI 110 OXpaHE
OKpY>KaloIlleH Cpeibl;

- MIOHUMAaHWSI B3aUMOCBSI3H
y4eOHOro npeameTa ¢
ocobeHHoCcTIMU Tpodeccuit
u ipoeccuoHaIbHON
NeSITENIbHOCTH, B OCHOBE
KOTOPBIX JIeXKAT 3HAHUSI 110
JTAHHOMY Y4eOHOMY
IIPEIMETY.

U OLIEHHBATh JOCTOBEPHOCTD
uHpOpMaINH;

HCII0JIb30BaTh
MPUOOpPETEHHBIC 3HAHUS U
YMEHUS B PAKTUYECKOMN
JESITEIbHOCTH U
MTOBCEAHEBHOM KU3HU IS

- OIICHKY BJIMSIHHS Ha
OpraHH3M YeJoBeKa
ANEKTPOMATHUTHBIX BOJH U
PaANOaKTUBHBIX U3ITy4EHUM;

- BHEprocOepeKeHNUs;

- 6€301acHOro MUCIOJIb30BaHUS
MaTepHaoB U XUMHUECKHUX
BEILIECTB B OBITY;

- PO UIAKTUKA
MH(EKIMOHHBIX 3a00IeBaHUH,
HUKOTHHOBOM, aJIKOrOJIbHON B
HapKOTHUYECKOU
3aBUCHUMOCTEI;

- OCO3HAHHBIX JIMYHBIX
JEUCTBHM 110 OXpaHe
OKpYKaroIlIel Cpebl;

- MOHVMAaHMSI B3aUMOCBSI3U
y4eOHOro MpeaMeTa ¢
0coOeHHOCTIMH TTpodeccHii U
npodeccruoHanbHON
NESITSIIBHOCTH, B OCHOBE
KOTOPBIX JIeXKaT 3HAHUSI 110
JTAaHHOMY y4eOHOMY
MpeIMeTy.




Pe3yabTaTsl
(ocBoeHHBIE 001IIHE
KOMIIETEHIIMH)

OcHOBHbIE NMOKA3aTeJIN OLIEHKH
pe3yJibTara

DopMBI U METOBbI
KOHTPOJISI M OLEHKH

OK1.IToHnMaTe CylHOCTh U
COLMAJIBHYIO 3HAYMMOCTh CBOECH
Oynymieit mpodeccun,
MIPOSIBIIATH K HEW YCTOWYUBBIN
MHTEPEC.

VYyactue B Hay4yHO — IPAKTUYECKUX
KOH(epeHIHIX, B BRICTaBKaxX
TEXHUUYECKOTO TBOPUECTBA.

OK 2.0pranun3oBbIBaTh
COOCTBEHHYIO JIESITCILHOCTD,
BEIOMpATh TUIIOBBIC METOJIBI U
CHOCOOBI BBITTOJHEHHUS
npodecCHOHANBHBIX 33134,
OIICHUBATh UX 3(PPEKTHBHOCTH
Y Ka4eCTBO.

Br160p 1 mprMeHeHne METOJI0B U
CIOCOOOB PEILICHHUS 3314 B
00J1aCTH IOJATOTOBKH K
po(heCCHOHAIIBHOM JIeATEITBHOCTH

OK 3.IlpyHuMaTth peiieHus: B
CTaHJAPTHBIX U
HECTaH/IapPTHBIX

CUTYAIUSIX U HECTH 32 HUX
OTBETCTBEHHOCTb.

Br160p HE0OX01UMOTO
000pyI0BaHus, a TAKKE
HEOOXOUMBIX PEAKTUBOB JJIs
IIPOBE/ICHUS PEAKIUH,
KOHTPOJIUPOBATDH BHITIOJTHEHHE
MPUHSATHIX METOJIOB pa0OTHI B
COOTBETCTBUU C METOAMYECKUMU
yKa3aHUSIMU

OK 4.0cymiecTBiaTh MNOUCK U
UCTIONIb30BaHUE HH(pOpMAIIHH,
HEOOXOINMOMN IS

3¢ (HEKTUBHOTO BBIMOJTHEHUS
nmpoeCCHOHANBHBIX 3a/1ad,
npohecCHOHANBLHOTO U
JUYIHOCTHOTO Pa3BUTHS.

[Touck Heob6xoarMoi HHGOpMaALTUU
BBITIOJTHEH B YCTAHOBJICHHBI
MIEPUOJT BPEMEHHU.

O6beM nH(pOpMaIIUU OCYILIECTBICH
B [IOJIHOM O00BEME.

Jis moucka uHpopMauu
WCTIOJBb3yeT HE MEHEE ISATH
Pa3TUYHBIX UCTOYHUKOB, BKITFOYAS
AJIEKTPOHHBIE

OK 5.Ucnonb3oBath
MH(GOPMaLMOHHO-
KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH IS
COBEPIICHCTBOBAHUS
npodeccuoHaTbHOM
JESTEITHHOCTH.

AHanu3 MHHOBaIMH B oO01acTu
BBIMIOJIHEHUS  JIaOOpAaTOPHBIX U
MPAKTUYECKUX padboT

OK 6. PaboTath B KOJUIEKTUBE U
KOMaH/Ie, 00ecIeunBaTh e
crutoueHue, 3pHeKTHBHO
00IIaTHCS ¢ KOJUICTaMH,
PYKOBOJICTBOM,
MOTPEOUTEIISIMH.

PaGora B xOoMaHze obecnieunBaeT
peIICHHUEe TTOCTABIICHHOM 3a/1aUH.

OK 7. CraButs 1ienu,
MOTHUBUPOBATH JCSATEIHLHOCTD
MO TYUHEHHBIX,
OpraHU30BBIBATH
KOHTPOJIMPOBATH UX pabOTy ¢
MIPUHSATHEM Ha ce0s

PykoBoacTBo komaH011
oOecrieynBaeT
peLIeHUE OCTABICHHOW 3aa4u.

CooOmienue
[IpezenTanus

Pemenue 3amau

[TpakTrueckue paboOThI
JlaGoparopubie paboThI

Coobmenne
[Ipe3enTanus

[IpakTryeckue padboThI
JlabGopatopubie paboThI

[pakTudeckue padOThI
JlaGoparopabie paboThI

[IpaxTryeckue padboThI
JlabGopatopubie paboThI

Coo0mrenne

Jlokmang
[Ipe3entanus

Coo0menne

Hoxman
IIpe3enranus




OTBETCTBEHHOCTH 32 PE3YJIbTAT
BBIIIOJTHEHHUS 3aJaHHN.

OK 8. CamocTosSTeIpHO
OTIPENIETISATh 3a/1aun
npohecCHoHaIBLHOTO U
JTUYHOCTHOTO Pa3BUTHS,

VYyacTue B Hay4HO — IIPAKTUYECKUX
KOH(EepEHIHX, B BEICTABKAX
TEXHUYECKOIO TBOPUECTBA,
MIPEAMETHBIX OJIMMIINAAAaX

3aHUMATbCA
CaMOO6paSOBaHI/I€M, OCO3HAaHHO
IJIAaHUPOBATH IMOBBIIICHUC

KBaJIM(UKALINUH.

OK 9.0puentupoBarbcsi B AHanu3 MHHOBAIMKA B 00J1aCTH

YCIIOBUSIX YacTOM CMEHbI pa3pabOTKU TEXHOJIOTUUECKUX

TEXHOJIOT U1 B MPOLIECCOB MOIYYEHUS

npodeccHoHaTEHON COBPEMEHHBIX MaTepUaJIOB

JESTEIbHOCTH. COOTBETCTBYET COBPEMEHHBIM
TpeOOBAHUSIM U CHACJAH B TOJTHOM
o0BeMe.

5. KOMIUVIEKT KOHTPOJIBHO-OHEHOYHBIX CPEJACTB (KOC)

B xommiiext KOC miist mpoBeieHUs: TEKYIIETOo KOHTPOJIS BKIIOYAIOTCS:

a) [IpumepHbIil mepedeHb BOMPOCOB JIJIsl COOECEeT0BAHUSA:

- [lepnoanueckuii 3axoH u Ilepnognueckas cucrema /[.1. Menneneesa

- Ctpoenue aToma u nepuoaunueckas cucrema /.M. Menneneena

- OCHOBHBIE KJIACCHI CIIOKHBIX HEOPTaHUYECKUX BEIIECTB

- MeTanisl ¥ HEeMeTaJuIbl

- Opranuveckue BeIecTBa

- Kinetounoe ctpoeHue KUBbIX OpraHU3MOB

- buonoruueckas 3BoOLHS

- [Ipeo6paszoBanme U cOXpaHEHHUE YHEPTUH B IPUPOJIE

- bBuocdepa

- buorexnonoruun

- OU3NYeCcKre U XMMUYECKHE TTPOIIECCHl B OPraHU3MeE YeJIOBEKa

- be3onacHOCTh M OTBETCTBEHHOCTh YEJIOBEKA

- EcTecTBeHHOHayUYHBI METO/I TO3HAHUS U €0 COCTABIISAIOIINE: HAOIIOJEHUE, U3MEPEHUE,
AKCIEPUMEHT, TUIIOTE3a, MOJIENb, TEOPHS.

- luckpeTHOE CTpOEHHE BelecTBa (MOJIEKYJIbI, aTOMBI).

- Ou3nyYecKue NoJisl, UX OCHOBHbBIE XapaKTEPUCTUKHU.

- DJIEeKTPOMAarHUTHbBIE BOJIHBL, UX CBOMCTBA U IPUMEHEHHE.

- KBanTts!l. [lornoienue u ucryckanue cBeTa aTOMOM.

- [lopsiok - GecropsI0K ¥ HEOOPATUMBIN XapaKTep TETUIOBBIX MPOIECCOB (2-¢ Hadallo
TEPMOJAMHAMUKH )

- DBommonus BeenenHoi (60b1110# B3phIB, pazderanue rayiakTuk, ComHEYHas: CUCTEMA).

- SIBieHue palMOaKTUBHOCTH.

- Briusinue 351eKTpOMarHuTHBIX BOJIH U PaJIMOAKTUBHBIX U3YyYEHH HAa OpraHu3M 4eJIOBeKa.

0) [IpumepHas TemaTHKa IPOBEPOUHBIX PAOOT:
- OCHOBHBIE BOIIPOCHI HEOPTaHUYECKON XUMHUU
- YrieBonopoibl



- Kucnopoacoaep:xaiiye opraHnuecKre COeIuHEHUS
-HacnesncrBenHble 3aKOHOMEPHOCTH

-IIpoGaembl paMoOHATBHOTO TUTAHUS

-Bpennbie npuBbIYKH

-UenoBek u okpy»xKaroias cpeaa

B) TecToBbie 3a1aHus IO TEME:

- [lepunonnuecknii 3axon u [ICXD JI.1. MenneneeBa

- XuMHuueckas CBsI3b

- OCHOBHBIE KJIACChI CIOKHBIX HEOPTaHUYECKUX BEIECTB

- CkopocTb peakuu

- XUMH4Y€ECKOE PaBHOBECHUE

- Opranuyeckue BellecTBa

- Hanbonee obmiee mpencraBieHne o )XKU3HU

-Y4eHue o KIeTKe

-OBOJIIOIIMOHHOE YYCHUE

- Macca u pa3mep mosekysi. OCHOBHBIE XapaKTEPUCTHUKU MOJICKYIL.
- Ou3nyecKue Mojsl, UX OCHOBHBIE XapaKTEPUCTHKHU.

- DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U MPUMEHEHHE.

- KBanTsI cBera.

- Bropoe Hauano TepMOAUHAMUKH.

- SIBNeHre palnOaKTUBHOCTU. Pajii0aKTHBHBIE IPEBpAIlICHUS.

r) TemaTuka pedepaTtos:

- Paznuunble BapuaHThl Tabnus! [leproauueckoil cucteMbl Xxumuyeckux snementos J1.1.
MenpeneeBa. 3HaueHHE MEPUOANUECKOrO 3aKOHA I pa3BUTHS HAyKU U MOHUMAHUS Hay4HOUI
KapTUHBI MUPA.

- OHeprus aktuBanuu. Karanuzaropsl. ['oMoreHHslil 1 rereporeHHbId katanus. Posb

KaTaJIM3aTOpPOB B IIPUPOAC U I/IHTeHCI/Iq)I/IKaI_II/II/I TEXHOJIOTUYCCKUX IMPOLECCCOB.

- Heopranuueckue u opranndeckue nosmMepsl. Heopranmueckne mosmmMepsl — NpOCThIE U
CJIO’KHBIE€ BEUIECTBA C aTOMHOM KPUCTAIUINYECKON

penieTkoi. 3HadeHre HeOPraHNUECKUX MPUPOIHBIX MOTUMEPOB B OPMUPOBAHUU OJTHOM U3
re0JIOTHYECKUX 000JI0UEK 3EMIIH — JINTOC(EPHI.

Opranudeckue MoJIMMEpHI: IIacTMacChl, Kaydyku. BonokHa, 6uornonumMepsl: OeskH,

MOJIMCAXaPHUIbI, HYKJICHHOBBIC KACIOTHI.

BoratcTBo opranmueckoro Mmupa 3emiu

MatpudyHoe BOCTIPOU3BOICTBO OETKOB

OO0IHOCTh MH()OPMAIIMOHHBIX MPOIIECCOB B OMOJIOTMYECKHUX, TEXHUYCCKUX U COLUATBHBIX
cucreMax. [Iponeccel camoopranmszanuu.. Konuenuus ycToiduBoro pa3BuTHs. —

MekBUOBBIC B3aUMOOTHOIICHHS B 9KOCUCTEMAaX

HoBoctr B 001macTi OMOTEXHOJIOTHI

Dxosiorudeckue mpodiemer OpeHOYPrcKoit 001acTh

CBs13b Macchl U SHEPTUU

DBOIOLHNS 3BE€3]] U ILUIAHET



A.TIBTepHaTI/IBHBIe HCTOYHHUKU SHCPIUH

B kommiekt KOC nns mpoBeeHUs: IpOMEXYTOYHOM aTTeCTallMK BKIOYAKOTCS:
a) [IpumepHbIil nepedyeHb BONPOCOB K (P PepeHInpOBaHHOMY 3a4ETy:

1. Ctpoenue aroma u [leproguueckuii 3axon JI.11. Menneneesa.

2. DNeKTpOHHBIE (POPMYITBI aTOMOB XUMHUYECKUX JICMEHTOB.

3. I3MeHeHne MeTaNTM4ecKUX U HEMETATIMUECKUX CBOMCTB XUMUYECKUX JIEMEHTOB IO
MIEPUOJIAM U TPYIIIIAM.

4. VlonHas ¥ METaJUIMYECKasi CBS3b.

5. KoBaneHTHas nosisipHasi ¥ HEMOJISIPHAS CBSI3b.

6. XUMHYECKHE CBOMCTBA KUCIIOT.

7. X¥MHUYECKHE CBOMCTBA OCHOBHBIX M KMCJIOTHBIX OKCHIOB.

8. XuMuueckre CBOMCTBa OCHOBAHUM.

9. Xumudeckue cBONCTBAa aM(POTEPHBIX OKCHUIOB ¥ THIPOKCHUIOB.

10. Xumuueckrie CBOMCTBA COJICH.

11. T'enetnueckast CBsI3b OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COSTUHEHUH.

12. CkopocTh XUMHUYECKHX peakiuil. @aKTOpPbI, BIUSIOIINE Ha CKOPOCTh XUMUYECKUX PEAKIIHH.
13. Xumudeckoe paBHOBECHE U CIIOCOOBI €I'0 CMEIIICHHUS.

14. Ocobennoctu cTpoeHust aToMOB MeTaiioB. [lonoxxenue meraios B [ICXD.

15. OcHoBHble (hu3nveckue cBoricTBa MeTALIIOB. OOBACHUTE (PU3NUECKHE CBOMCTBA METAILIOB Ha
OCHOBaHUU CTPOCHHUS UX ATOMOB.

16. Xumudyeckue CBOMCTBA METAILIOB.

17. OcobeHHOCTH CTPOEHHUSI aTOMOB HEMETAILIOB. PU3NUECKUE CBOWCTBA HEMETAIIJIOB, UX
aJUTOTPOITHSL.

18. Xumuyeckue CBOMCTBA HEMETAILIOB.
19. Xumudeckue CBOMCTBAa KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI.

20. Knaccuduxanus opraHn4eckux coequHeHnid. OTBET MOATBEPIUTH COOTBETCTBYIOIINMHU
[IpUMEpaMU.

21. Teopust A.M. Bytnepoga.
22. OcoOeHHOCTH CTPOCHHSI U CBOMCTBA MPEAEIBHBIX YIIIEBOIOPOIOB.
23. OcoOEHHOCTH CTPOCHHSI M CBOMCTBA HETIPEACIBHBIX YIIIEBOIOPOIOB.

24. IloHsTHE O KUCIOPOACOAEPKAIIUX OPTaHUYECKUX COeTUHEHUIX. CIIUPTHI, UX COCTaB U
CBOWCTBA.

25. TloHsATHE O KUCTOPOICOACPKAIINX OPTAHUYECKUX coeTMHEeHUsAX. KapOOHOBbIE KMUCTOTHI, UX
COCTaB U CBOWCTBA.

26. IloHsATHE O KHUCTOPOICOACPKAIIUX OPraHUIeCKuX coenuHeHusx. CroxxHble 3(pUpbl, ©X COCTaB
U CBOWCTBA.

27. YKupsbl, UX cocTaB, K1acCu(UKAIUI U CBOUCTBA.



28. Heopranuueckue nojauMepsl.
29. Opranndeckue MmoJIMMeEpPBI.
30. B3anMoCBs3b OPraHN4eCKUX U HEOPTaHNYECKUX BEIECTB..

31. Ilonsitue «xu3Hb». OCHOBHBIE MTPU3HAKU KHUBOr0. bruocucTemMHast opranuzanus sXu3Hu
(keTka, OpraHu3M, MOy, IKOCHCTEMA).

32. lonsTHE «OopraHu3M». PazHooOpa3ue  KUBBIX OPraHU3MOB. [[pHHIMIIBI KITAaCCHPHUKAIN
KHUBBIX OPTaHNU3MOB.

33. KnerodHoe cTpoeHHe KUBBIX OpraHu3MOB (auddepeHnranus KIeToK B opranuiMe, 0OMeH
BELIECTB U NIPEBPALLEHUE SHEPTUU B KIIETKE, JIeJI€HUE KJIeTKU. OTUI010TBOPEHNE)

34. Monekyna JIHK — HocuTens HacneacTBeHHOM nHGopManuu (cTpykTypa moiekyinsl JIHK, rew,
TeHETHUYECKUN KO, MyTallvsl, MAaTPUIHOE BOCTIPOM3BOACTBO OenkoB). Perummkanms JJTHK.

35. Buonornueckast 3BoIrONHMSA . J{BIKYIIIHE CHITBI YBOJIOLUH: HACIEICTBEHHOCTh, H3MEHUYNBOCTD,
€CTEeCTBEHHBII 0TOOP.

36. I'unoTesnl IMPOUCXOKIACHUSA KU3HU, IIPOUCXOKICHUC YCIIOBCKA.

37. IIpeobpa3oBaHre ¥ COXpaHEHUE YHEPTHUHU B )KUBOU U HE:KUBOU npupoze. CiaydaiiHbie
IIPOLIECCHI U BEPOSATHBIE 3aKOHOMEPHOCTH.

38.0Bomtonust: HU3NYECKHA, XUMUYECKUN 1 OMOJIOTHUECKUI YPOBHH.
39. B3anMocCBs31 B 3KOCUCTEMAX.

40.buocdepa, posb yenoBeka B buocdepe.

41. I'moGanbpHbBIE IKOIOTUYECKUE MPOOIEMBI.

42. bruotexHONOTHH (MHUKPOOUOIOTHIECKUI CHUHTE3, KIIETOYHASI U TeHHAsI HHKCHEPHN ).
KnonupoBanue. DTruueckue npoOieMsl, CBsI3aHHbBIE ¢ Pa3BUTHEM OMOTEXHOJIOTUH.

43.Okonornvyeckue mpoOIeMbl, CBI3aHHBIC C PA3BUTHEM YHEPT€TUKHU, TPAHCIIOPTA M CPECTB
CBSI3U.

44 ®Ouznyeckue U XUMUUECKHE MPOLIECCHl B OpraHU3Me YeJIOBEKa. DIEKTPOMAarHUTHBIE SIBJICHUS B
’KMBOM OpraHu3Me (OpraHu3Me 4eJIOBeKa): IEKTPHUUECKUEe pUTMBI cepalia U Mo3ra, BiusHue
AJIEKTPOMATHUTHBIX BOJIH ¥ PAJIMOAKTUBHBIX U3JIyYCHUH Ha OPraHU3M 4esloBeKa. Posib MakpoMoIeKy
B B UEJIOBEYECKOM OpraHU3ME.

45. HacnencTBeHHbIE 3aKOHOMEPHOCTH. ['eHOM uesoBeka. ['eHeTnyecku o0ycaoBIEHHBIE
3a00JIeBaHNs U BO3MOXKHOCTb UX JICUCHHUS.

46.ITpupoia BUPYCHBIX 3a00ieBaHni. [IpUHIUT TEHCTBUS HEKOTOPHIX JICKAPCTBECHHBIX BEIIECTR.
[Tpo6yieMbl paruoHaTBLHOTO MUTAHUS.

47. be3omnacHoe HCII0JIb30BaHKE BEUIECTB OBITOBOM XUMUH. JINUHAs OTBETCTBEHHOCTh YeIOBEKa 3a
OXpaHy OKpY’Karollel cpeapl. AHAJIN3 CUTYallUi, CBA3aHHbBIX C IOBCEHEBHOM JKHU3HbBIO YEJIOBEKA!
npo(UIAKTUKY U JIeYeHUs] THPEKIIMOHHBIX 3a00JIeBaHUM, 3aIIUTHI OT OMACHOTO BO3/1EHCTBUS
ANIEKTPOMATHUTHBIX TOJIEH U PaIMOAKTUBHBIX U3TYYCHHIA, BEIOOpA TUETHI U peKUMA MMUTAHUS,
AKOHOMUU dHEPTUH, 3HPEKTUBHOTO U OE€30MACHOTO UCIIOIH30BAHUS BEIIECTB OBITOBOM XUMUH,
JINYHBIX IEMCTBUM MO OXpaHE OKPYKAIOLIEH CPEBI.

48. EcTecTBeHHOHAYYHBIN METO]I TIO3HAHUS M €r0 COCTABIISIONINE: HAOII0ICHNE, N3MEPEHUE,
SKCHEPUMEHT, TUIIOTE3a, MOJIEIb, TEOPHUS.

49. JIuckpeTHOE CTPOCHHUE BEIIECTBA (MOJIEKYIIbI, aTOMBI).

50. ®uznveckre mosst, X OCHOBHBIE XapaKTEPUCTHKH.



51. DneKTpOMarHUTHBIE BOJHBI, X CBOWMCTBA U IPUMEHEHHUE.
52. KBanTsl. [lornomnienne u uCyckaHue CBETa aTOMOM.

53. Iopsaok - GecopsIIOK M HEOOPAaTUMBIH XapaKTep TETUIOBBIX MPOIECCOB (2-€ Havaio
TEPMOJIMHAMMKH )

54. DBomonusa Beenennoii (00s1b10i B3pbIB, pazderanue rajgakTuk, ColHevyHas cCUCTeMa).

55. SIBneHune paaOaKTUBHOCTH.

56. Biusiane SJICKTPOMArdHuTHBIX BOJIH U paAWUOaKTUBHBIX I/ISJ'Iy‘-ICHI/Iﬁ Ha OpraHnu3M 4CJIOBCKaA.

OrneHka NTUCbMEHHBIX POBEPOUHBIX Pa0OT

Orenka «5» cTaBUTCS 32 pabOTy, BBIMOJIHEHHYIO 0€3 OMTMOOK U HEJT0YETOB WIIH UMEIOIIYI0 HE
6oJsiee OTHOTO HeJloueTa.

OrneHka «4» cTaBUTCS 332 pPabOTY, BBITOJHEHHYIO TIOJIHOCTBIO, HO TIPY HAJTMYWU B HEH:

a) He 6oJiee OTHOM HerpyOoi OMMOKK U OJHOTO HEJAOUETA,

0) nim He OoJiee IBYX HETOYETOB.

Onenka «3» CTaBUTCS B TOM CiIydae, eCi YUCHUK MPaBIIIHHO BBIMIOTHII HE MEHEE TTOJTOBUHBI
pabOoThI WK JOMYCTHIL:

a) He 6oJee ABYX rpyObIX OMIHOOK,

0) nu He OoJiee OHOM TPy0Oii OMMOKH U OJTHOTO HEI0YeTa,

B) WK He OoJiee ABYX-TPEX HErpyObIX OMHOOK,

T') WK OJTHOW HErpyOoil OIMOKY U TPEX HEJ0YCTOB,

1) WIM IPY OTCYTCTBHH OIIUOOK, HO TIPH HAJMYUH 4-5 HEJJ0YETOB.

OreHka «2» CTaBUTCS, KOTJ[a YACIIO OIMOOK M HEJ0YETOB MTPEBOCXOIUT HOPMY, TIPA KOTOPOM
MOJKET OBITh BHICTABJICHA OIICHKA «3%, WIH €CJIH MPABUIHHO BBIMOJHEHO MEHEE MTOJIOBUHBI
paboThI.

Omnenka «1» cTaBUTCS B TOM cllydae, €CJIM YYSHUK He MPHUCTYIA K BRITIOTHEHUIO Pa0OThI WITH
MpaBUJILHO BBITTOTHWI HE Oosiee 10 % Bcex 3amaHuit, T.€. 3amucal yCJIOBUE OAHOM 3a7a4u B

O6H.[CHpI/IH$ITBIX CHMBOJIMYECKHX 0003HAUYCHUSIX.

Oruenka J1abopaTopHbIX paboT

Onenka «5» cTaBUTCS B TOM Cllydae, eCiu ydaluics:
a) BBITIOJIHWI paboTy B MOJTHOM 00beMe ¢ COOTI0ACHIEM HeOOX0IMMOM MOCIeI0BaTeIb-HOCTH

MMPOBEACHUSA OIIBITOB U HSMepeHHﬁ;



0) cCaMOCTOATENIBHO U PAallMOHAIBHO BBIOpaJ ¥ MOATOTOBHII JIJIsl OIIBITA BCE HEOOXOMMOE
000pyI0BaHUE, BCE OTBITHI TPOBEI B YCIOBUSAX U PEKUMAX, 00CCTICUNBAIOIINX MTOJTyIYECHHE
pe3yIbTaTOB 1 BHIBOJOB C HANOOJIBIIEH TOYHOCTHIO;

B) B [IPEJICTABIIEHHOM OTYETE MPABMWIIBHO U aKKYPaTHO BBIIOJIHUII BCE 3aIMCH, TAOIHIIbI,
PHCYHKH, YEPTEXH, rpa)uKu, BEIYMCICHUS U C/IENIal BHIBOJIBL;

T') IPaBIJIBHO BBITTOJIHIII aHAIN3 TIOTPEITHOCTEH;

1) coOmoaan TpeboBaHus O€30MaCHOCTH TPY/Ia.

Ornenka «4» CTaBUTCA B TOM Clly4yae, €CJIM BBIIIOJHEHbI TpeOOBaHUS K OLIEHKE 5, HO:

a) OTBIT TPOBOJIMIICA B YCIOBUSX, HE 00€CIEUNBAIOIIMX 1OCTATOYHONH TOYHOCTH U3MEPEHUIL;

0) niu OBUTO TOMYIIEHO JBA-TPHU HEJIOUETa, UK He OoJiee 0JTHON HerpyOoi OMUOKH B OJTHOTO
He/oveTa.

Omnenka «3» cTaBUTCS, €Clii paboTa BHITIOJIHEHA HE TIOJTHOCTHIO, HO 00BEM BBITIOJTHEHHON YacTH

TaKOB, YTO MOXKHO CJIeJIaTh BHIBOJIBI, HJTH €CITH B XOJI€ MPOBECHUS OTIbITa U U3MEPEHUI ObLTH

JIOMYIIEHBI CIIeTYIONINE OMNOKH:

a) OTIBIT MMPOBOIMIICS B HEPAIIMOHAIBHBIX YCIOBHX, YTO ITPHUBEJIO K MOTYYCHUIO PE3YIbTATOB C
00JIbILIEH TOTPEIIHOCTHIO,

0) unu B oT4yeTe OBLIM JOMYIIEHBI B OOIIEH CIIOKHOCTH He Oosee NBYX OMIMOOK ( B 3amu-csix
eIMHML, W3MEPEHMSAX, B BBIYHUCICHUSX, Tpadukax, Tabiaumax, cxemax, aHaju3e II0T-
peuIHocTedl M T.J.), He NPUHINIHAIBHOTO JUIs JaHHOH paboThl XapakTepa, He MOBIHMAB-IINX
Ha pe3yJIbTAT BBITOIHEHHUS,

B) WJIM HE BBIIIOJHEH COBCEM WJIM BBIIIOJHEH HEBEPHO aHAJIM3 MOTPEITHOCTEH,

T) Wi paboTa BBIOJIHEHA HE OJTHOCTBIO, OJJTHAKO 00bEM BBIMTOJTHEHHOW YaCTH TaKOB, YTO
MI03BOJISICT MOJTYYUTh IPABUIIBHBIE PE3YIIBTATHI U BHIBOJIBI 10 OCHOBHBIM, IIPHHIUIIHAIBHO
Ba)KHBIM 3aJ1ayaM pabOThI.

OneHka «2» cTaBUTCS B TOM ClIydae, eCiu:

a) paboTa BBINOJIHEHA HE TIOJIHOCTBIO, 1 00EM BBIIIOJHEHHOM YacTh pabOoThl HE MO3BOJISET
C/IeJaTh MPaBUIIEHBIE BBIBOJIBI,

0) WIIH OTIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOIIOJCHUS TPOU3BOIMIINCH HETIPABUIIBHO,

B) WJIHM B XO7ie paOOTHI U B OTYETE OOHAPYKHMITUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYCHHBIC
B TPEOOBAHUSX K OLIEHKE «3».

Onenka «1» cTaBUTCA B T€X cllydasiX, KOT/1a yJaluiicsi COBCEM He BBIOIHHUI pabOTy WM HE

coburoan TpeboBaHMii 0€30MaCHOCTH Tpyaa.

Kpurepuu omieHOK co0OIICHUS



Ne Kputepuu Meton PaboTa BbInoJIHEHA Pa6oTa BbInoJiHeHa Pa6ora He
n/n OLIEHKH OIIEHKH He MOJHOCTBIO BBINOJIHEHA
Bricokuii ypoBeHb CpenHuii ypoBeHb Huskuii ypoBeHn
3 6aju1a 2 fas1a 1 6aun
1 CoO0TBETCTBUE Haomonenue Conepxanue - Coneprkanue 1. OO0yuaromuiics
NPEICTABICHHOW | TMPenoaBaTess | COOOIICHUs MOJTHOCTBIO | cOOOIIeHNS paboTy HE BBIMOIHUI
uHpopMau COOTBETCTBYET COOTBETCTBYET BOBCE.
3aJJaHHOM TeMe 3aJJaHHOM TeMe, TeMa 3a/1aHHOM TeMe, HO B 2. Conepxanue
PacKphbITa IOJHOCTBIO | TEKCTE €CTh COOOIICHUSI HE
OTKJIOHEHHUS OT TEMBI COOTBETCTBYET
WM TeMa PacKpbiTa He | 33JlaHHOM Teme, TeMa
MOJHOCTBIO. HE PacKphbITa.
- CauiKom 3. Oruer
KpaTKui mmdo BBIIIOJIHEH U
CIMIIKOM ot opmiteH HEOPEXKHO,
IIPOCTPAHHBI TEKCT 0e3 cobmoneHust
COOOIIIEHMS. YCTaHOBJICHHBIX
2 | Xapakrep u Habmonenue | — Marepuan B - Matepuan B TPEOOBAHHI.
CTHIIb IperoiaBarelis | cooOLIeHU U3IaraeTcs | COOOLIEHHN He UMEET 4. Obnem TekcTa
U3JIOKCHUS JIOTUYHO, TI0 TUIaHY; YEeTKOU JIOTHKN coO0ImeH s
MaTepHalla - B comepxxanun | M37103KEHUsA (HE IO 3HA9UTCIILHO
COOBIICHH WCTIOJB3YIOTCA TUTaHy). IIPCBBIIIACT
TEPMHHBI 110 - B conmepxanun | PET/IAMCHT.
W3y4aeMoii Teme; HE UCTIONB3YIOTCS
- IIpousHomienue | TCPMUHBI 10
1 00BsSCHEHUE U3yJaeMou Teme, TH0o
TEPMUHOB COOOLIEHNs | MX HEJOCTATOYHO JUIs
HE BBI3BIBACT Yy PACKpPBITUS TEMBI.
oOyuJaromierocs - [IpousHomenue
3aTpyIHCHUN 1 O0BSACHEHHUE
TEPMUHOB BBI3BIBACT Y
obyJatomerocs
3aTPYIHEHHUS.
3 [IpaBunpHOCTH [IpoBepka — TekcT — TekcT
odopmieHus paboThI cooOmieHus opopmiieH | cooOieHus: opopMIleH
aKKypaTHO U TOYHO B HEJIOCTATOYHO
COOTBETCTBUH C aKKypaTHO.
MpaBUIaMH -
odopmiteHHS. [MpucyrcTByIOT
- OObeM TeKCTa | HETOYHOCTH B
cooOmIeHUs 0 OpMIICHUH.
COOTBETCTBYET - O0bem TekcTa
periamMenry. cOOOIICHUS HE
COOTBETCTBYET
perJIaMeHTy.
OreHka 4-5 dayutoB 6-7 6autoB «xopomoy» | 8-9 6amioB
«yJIOBJICTBOPUTEIILHOY «OTIIMYHO»




KpI/ITCpI/II/I OIICHKHU KOHCIICKTAa

Kpurepun
Nerr/it puTep «5» «4» «3» «2»
OIICHUBAHUS
OnrumalieH OnrumalieH
O0beM IS IS
N 3aHKEH, 3aHMXKEH,
1 BBIMTOJTHEHHOM KOHCIIEKTHUPO- | KOHCIIEKTHPO-
3aBBIIIEH 3aBBIIIEH
paboThI BaHUS BaHUS
Marepuasa Marepuaia
Jlornueckas
2 [MOCIEI0BATEILHOCTD Hesnauurensuo
U CBSI3aHHOCTH + HapylIeHa HapylleHa OTCYTCTBYET
Marepuaia
3 ITonHOTA M3I0KEHUSI He He
CoJIep KaHUS + He Beiep:kana | BbaepxkaHa BbIJIEpIKaHa
Coxpanenue
4 OCHOBHOH UIEH He
+ + HapyuieHo
4yepe3 BeCh KOHCIIEKT HCIIOIHAETCSA
Wcnonp3oBanue
JOTOTHUTEIBHON
5) nuTepaTypsl ( Ipu He He
IIOCTAHOBKE + + JOCTAaTOYHO | UCIIOJIb3yeTCS
MOI00HOM 3a7a4H)
Hamune Hanmune
6 Odopmnenue + + . .
OTKJIOHEHHUH | OTKIIOHEHHUH
Opdorpaduueckuit
eXnM (Kak
7 P ( . CoOmronaercs
JOMOJHUTEIbHBIN + HapYIICHbI
. - c1abo
KpUTEepUii)
Kputepun orieHnBaHus npe3eHTaIN:
Odopmiienue ciaifjoB [TapameTtpsl

Crtunb Cobumo1aTh €TMHOTO CTHIIST 0(hOPMITCHUSI.
®oH @DOH JTOJKEH COOTBETCTBOBATH TEME ITPE3CHTALINH
HcnonpzoBanue 1BeTa o Cnaiig He JOKEH coziepkaTh Oojee TpeX 1BETOB

o ®OH M TEKCT AOJKHBI OBITH O(OPMIIEHBI KOHTPACTHBIMH
LBETaMU

o Ilpu odopmnenun cnaiija HUCHOIB30BaTh BO3MOXKHOCTHU

AHMMannoHHBIE P PEKTHI aHUMaIIH

o AmnumanuoHHble 3¢GeKTbl HE JOKHBI OTBJIEKaTh BHUMaHUE

OT COJIEP/KAHUS CIANI0B
IIpencraBnenue ITapameTpsl
nHhopmauu
o Cnaiin nomkeH coepx aTb MUHUIMYM HH(pOpMAaIUu
o MHWudopmanus nomkHa ObITH HM3JI0KEHA MPOPECCHOHATBHBIM

Conepxanune nHGOpMAITUH | O

SI3BIKOM
ConepmaHI/Ie TCKCTa JOJDKHO TOYHO OTpaXaTb OTallbl




BBITIOJITHEHHON PabOThI

o Texkct nomkeH ObITH PACIIONOXKEH Ha claiiie Tak, YTOObI ero
yno0HO OBLIO YUTATh

o B coxgepxaHMum TeKCTa JOJDKHBI OBITh  OTBETHI Ha
MPOOJIEMHBIE BOIIPOCHI

o TekcT NoKeH COOTBETCTBOBATh TEME MPE3CHTALUHI

Pacnonoxxenue
UHPOPMALINU HA CTPAHUIIC

o IpenmoururenbHO TOPH30HTAIEHOE pacrmonoxeHnue
uHdopmMaIuu

o Hawubonee BaxkHas uH(pOpMAIMA JOJDKHA pacHojaraTbCs B
IICHTPE

Haznmcs JOJDKHA pacrojaratbCsa 1nojg KapTHHKOﬁ

[pudTter

s 3aronmoBka — HE MeHee 24

Jlnst madopmaruu He MmeHee — 18

Jlyuiie ucnosp30BaTh OJUH TUII HIpUdTa

Baxayro uHpoOpMaLuio 1ydie BbACIATh )KUPHBIM HIPUPTOM,
KypcuBoM. llonuepkuBanuem

o Ha cnaiine He MOMKHO OBITH MHOTO TEKCTa, OQOPMIECHHOIO
MIPONMCHBIMU OyKBaMu

o O O O |O

Breigenenus nadopmaruu

Ha cmaline He IDODKHO OBITE MHOIO BBIJEJIIEHHOIO TEKCTa
(3aroJioBKH, BaykHast ”H(OpMaIys)

O6Bem uHbopMaIu

o Cnaiinm He JOMKEH  coaepkaTh OOJBIIOrO KOJIMYECTBA
nH(popmanuu

o Jlyume kio4YeBble MYHKTBI pacroyiaratb MO OJHOMY Ha
craiae

Bungsl cnaiinos

s obecnieueHust pa3HOOOpa3us CIICAYET MCIIOJIb30BaTh pa3HbIC
BUJIBI CIIAMIOB:

o ¢ TabnumaMu

O C TEKCTOM

O ¢ AuarpaMmmamu

Ecmu crynenueckasi paboTa oTBe4aeT BceM TpeOOBaHHSAM KPHTEPHEB, TO € JaeTcsi OIeHKa
otnu4HO. Ecny mpu OLleHWBaHWU MOJOBHHA KPUTEPHUEM OTCYTCTBYET, TO paboTa OLIEHWBAETCS
yIOBIETBOpUTENbHO. [Ipy He3HAuWTENbHOM HAPYLIEHMM WM OTCYTCTBHM KaKUX-THOO
napamMeTpoB B padoTe, OHa OLIEHUBAETCS XOPOLIO.







