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1. HNOACHUTEJIBHASA 3AIITMCKA

[Iporpamma ydeOHOrO mpenMeTa OPHEHTHUPOBAHA Ha peaIH3aIHio
benepanbHOr0 KOMIIOHEHTa TOCYIAapCTBEHHOIO 0OOpa30BaTENIbHOIO CTaHAapTa
(manee — ®I'OC) cpennero (mosaHoro) ooOmero o6pa3oBanus OVYIL16
EcrectBo3HaHue Ha 0a30BOM ypOBHE B IIpejeiax MpOrpaMMmbl IMOATOTOBKH
cneruanuctoB cpeanero 3eeHa (manee IMTICC3) cpeanero mpodeccroHaIbHOTO
00pa3oBaHus MO0 MPOrpaMMe MOJTrOTOBKH CIICIIHATIMCTOB CPEIHEro 3BeHa (nainee
[TICC3): 42.02.01 JJouikonbHOE 00pa3oBaHUE, BXOJAUT B YKPYITHCHHYIO TPYIITY
cneruanbHocTet 44.00.00 OOpa3oBaHue U negaroruyeckiue Hayku.

Conepxanne nporpammbl OVYIL.16 EcTecTBO3HAHHEe HAaNpaBJIeHO HA
AOCTHKEHUE CIAeAYIONIUX HeJIeii:

-OCBOCHHUE 3HAHUU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MUpPa
U METOJaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HamOoJiee BaXKHBIMU UJICIMH U
JOCTH)KCHUSIMU  €CTECTBO3HAHMS, OKAa3aBUIMMU ONpPEACISIoNee BIUSHUE Ha
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

-OBNIAICHUEC YMEHUSMHU MPUMEHSTH TOJYICHHBIC 3HAHUS JIJIST OOBSICHEHUS
SIBIICHUW OKPY’KAIOIIETO MUPA, BOCIIPUSATHUS WH(POpPMAITUN €CTECTBEHHO-HAYYHOTO
U TpO(PECCHOHATBHO 3HAYMMOTO COJIEPKAHMS, PA3BUTUE HHTEIJIEKTYaJbHbIX,
TBOPUYECKUX CHOCOOHOCTEM M KPUTUYECKOTO MBINUICHUS B XOJ€ TMPOBEIACHUS
MPOCTEUIINX UCCICAOBAHUN, aHAJIN3A SIBJICHHMN, BOCHPHUITUS U HHTEPIPETALIUU
€CTeCTBEHHO-Hay4YHOU HH(pOpMaIuy;

-BOCIIUTaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH IIO3HAHHUS 3aKOHHOU
MPUPOJIBI M HCIOJIB30BAaHUS JOCTH)KCHUN €CTECTBEHHBIX HAyK JUIsl Pa3BUTHS
[MBWIM3AIIUU U TIOBBIIICHHS KaueCcTBa KU3HH,

-IIPUMEHEHNE ECTECTBEHHO-HAYUYHBIX 3HAHUW B MNpodhecCHOHATBHOMN
NEATEILHOCTH W TOBCEIHEBHOM JKMW3HH I oOecriedeHuss Oe30MacHOCTHU
KU3HEACATEILHOCTH; TPAMOTHOTO HCIIOJIB30BAHUSI COBPEMEHHBIX TEXHOJIOTHIA;
OXpaHbI 3JI0POBbSI, OKPY>KAIOILIEH CPeIb

Ha usyuenme mpeamera OVIIL.16 EcrecTBo3HaHHMe 1O CHENHATBLHOCTH
44.02.01 MomkonpHOE oOpa3zoBaHWe OTBOAWUTCA 147 4YacoB B COOTBETCTBUU C
Pa3bSICHEHUAMH  TI0  pean3aluu dbenepaabHOrO  rOCYIapCTBEHHOTO
00pa30BaTeIHLHOTO CTaHIAPTA CPEHEr0 00IIero 00pa3oBaHUSI.

B npodunpHYI0 COCTaBISIONIYI0 BXOAUT MPO(GECCHOHATBHO HAIpPaBICHHOE
COJIepIKaHUeE, HeoOXxomuMoe Uit (GOPMHUPOBaHUS Yy  OOYYArOIIUXCS
npo¢eCCHOHATBHBIX KOMIETECHITUH.

B nporpamme no mpeamery OVIL.16 EcrtectBo3Hanue, peanu3yemMoi Mpu
MOJIFOTOBKE ~ CTYJIGHTOB TI0  CHCIHAIBHOCTSAM TyMaHUTapHOro mpodus,
pOUIBLHON COCTABIISAIONICH SBISACTCS pa3ieibl

1.Mexanuka

2. OCHOBBI MOJIEKYJISIPHOUN (DU3UKHU U TEPMOJIUHAMUKH

3. OCHOBBI 3JIEKTPOIUHAMUKHI

4. KoneGaHus 1 BOJTHBI

5. DneMeHThl KBAaHTOBOUW (pU3UKU



6. Bcenennas u ee 3BOIOIHS

7.00111ast 1 HEOpraHUYecKasi XUMus

8. Opranmnueckas XUMHSI

9. Kiretka

10. Opranuzm

11.Bung

12.9xocucTemsl

B nporpamme TeopeTudeckue CBEACHUS JOTOIHSAIOTCS JEMOHCTPAIUIMH,
U TIPAKTUYCCKUMU 3aHATHUSIMHU.

[IporpaMma COACPKUT TEMAaTHUYECKUW TUIaH, OTPAKAIOUIUN KOJIHMYECTBO
4yacoB, BbiAessieMoe Ha uzydenue npeamera OVYII.16 EcrectBo3Hnanue.

Koutpons kauectBa ocBoenus mnpeamera OVYIL.16 EcrectBo3nanue,
MPOBOJMUTCS B MPOIIECCE TEKYIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTAIUH.

Texkymuii KOHTpPOJb MPOBOAMTCS B IHpeaenax ydyeOHOro BpPEMEHH,
OTBEJICHHOTO Ha MpeaMEeT, KakK TPAJUIUOHHBIMU, TaK M HWHHOBAIIMOHHBIMU
METO/IaMH, BKJII0Yas KOMIIBIOTEPHOE TECTUpOBaHWE. Pe3ynbTaThl KOHTPOJI
YUUTHIBAIOTCS TIPY MTOABEACHUH UTOTOB 110 MPEAMETY.

[TpomesxyTouHas aTTecTalus MPOBOJIUTCS B dbopme
g dhepeHITMPOBAaHHOTO 3aUéTa

B nporpamme TeopeTudeckrue CBEACHUS JOTOIHSAIOTCS JEMOHCTPAIUSIMH,
1ab0paTOPHBIMHU pabOTaMM M MPAKTUYECKUMHU 3aHATUSIMHU

OO61mas xapakTepuCcTHKa yueOHOT0 MpeaMeTa U3 MPUMEPHOM MPOTrpaMMBbI

B pasmenax Kypca ecTecTBO3HaHHE, BbIAENsSIeTCS  IpoduibHas
COCTaBIIAIONIAs, KOTOpas pacIIMpsieT 3HaHUS CTYACHTOB MO pasziesiaM, 4Yepes
M3YyYEHHE CIIETYIOIIero MaTepuara.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA

EcTecTBO3HaHuE — HayKa O SBJICHUSX U 3aKOHAX Npupojbl. COBpeMEeHHOE
€CTECTBO3HAHHE BKIIIOYAET MHOXECTBO €CTECTBCHHO-HAYYHBIX OTpaciei, wu3
KOTOPBIX HauOojee BAXKHBIMU SIBISIOTCS (Qu3nka, xumus u Ouonorus. OHO
OXBaTBhIBACT MIMPOKUM CHEKTP BOIPOCOB O Pa3HOOOPA3HBIX CBOMCTBaX OOBEKTOB
MIPUPOIBI, KOTOPHIE MOKHO pacCMaTpPUBATh KaK €IMHOE IIEJI0€.

EcrecTBeHHO-Hay4YHbI€ 3HAHMS, OCHOBAaHHBIE HAa HHUX TEXHOJIOTUU
(hOpMHPYIOT HOBBEI 00pa3 XKH3HH. BEICOKOOOpPA30BAaHHBIM YEIIOBEK HE MOXKET
IUCTAHIIUPOBATHCA OT (YHIAMEHTAJIBHBIX 3HAHHM 00 OKpY’)KaloIeM MHupe, He
PHCKYS OKa3aThCs O0ECIOMOIIHBIM B MPOodeCCHOHATBLHOU AesaTebHOCTH. JIroOoe
MEPCIECKTUBHOE HAIIPABJICHUE JESITEIbHOCTH YEJIOBEKa MPSIMO MM KOCBEHHO
CBSI3aHO C HOBOM MaTepHajbHOW 0a30if M HOBBIMU TEXHOJIOTHSMH, M 3HAHHUE HX
€CTECTBEHHO-HAYYHOM CYIITHOCTH — 3aKOH yCIIeXa.

EcrecTBO3HAaHME — HEOThEMJIEMas COCTABIISAIONIAS KYJIBTYPBI: OMPEACss
MHUPOBO33pPEHUE YEJIOBEKa, OHO MPOHUKAET U B T'yMaHUTApHYI cdepy, U B
OOIIECTBEHHYIO  JKM3Hb.  PallMOHANIBHBI  €CTECTBEHHO-HAYYHBIM  METOJ,
c(hOpMHPOBABIINICA B paMKaX €CTECTBEHHBIX HAayK, 0Opa3yeT €CTECTBEHHO-
HAay4YHYI0 KapTUHY MHpa, HeKoe 00pa3Ho-(duiocopckoe 0000IIeHHE HAyUHBIX
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3HAHUMU.

OcCHOBY ecTeCTBO3HAHHUS TMpEJCTaBiseT (U3MKa — HayKa O MPUPOJE,
u3yvaronias HauOoyiee BaKHbIE SBJICHUS, 3aKOHbI M CBOMCTBA MaTepHAIBHOTO
mupa. B ¢usuke ycranaBnmBaroTCS yHWBEpCAIbHBIC 3aKOHBI, CIIPABEIIMBOCTH
KOTOPBIX MOJTBEPKIAETCS HE TOJIBKO B 3€MHBIX YCIOBHUSIX U B OKOJIO3EMHBIX
MpOCTPAHCTBAaX, HO M BO Bced BceneHHoil. B 3ToMm 3akiroyaercss OAuH U3
CYLIECTBEHHBIX MPU3HAKOB (U3UKU Kak (pyHIaMeHTanbHOW Hayku. Dusuka
3aHMMaeT 0co00€ MECTO CpeIUd ECTECTBEHHBIX HAayK, IOITOMY €€ MPHUHATO
CUUTATh JTUACPOM €CTECTBO3HAHMUSI.

EcrecTBO3HaHMe Kak Hayka O SBJICHHUSX M 3aKOHAX IMPHUPOJBI BKIIOYACT
TaKKe OJIHY U3 BaXHEUITUX OTpaciiel — XUMHUIO.

Xumusi — Hayka O BEIIeCTBaX, HX COCTaBe, CTPOCHHUH, CBOMICTBAX,
mpoiieccax MpeBpaIleHUs], HUCIMOJIb30BAHUU 3aKOHOB XHMHUHU B MPaKTHUUECKOU
JEATETLHOCTH JI0JIeH, B CO3JJaHUU HOBBIX MaTEpHUAJIOB.

buonorns — cocraBHas 4YacThb €CTECTBO3HAHUA. OJTO HAayKa O >XUBOWU
npupojie. OHa U3ydaeT pacTUTENIbHBIN, )KUBOTHBI MHUp U YEJIOBEKA, UCIOb3Ys
KaKk COOCTBEHHBIE METObl, TAK U METOJbI JPYTHMX HAyK, B YACTHOCTU (DU3UKH,
XUMUU U MaTeMaTUKH: HaOJIIOJICHHs], SKCIEPUMEHTHI, UCCIEIOBAHUS C TIOMOIIbIO
CBETOBOTO W JJIEKTPOHHOTO MHUKPOCKOMA, 00pabOTKYy CTaTHCTHYECKHX JaHHBIX
METOJaMU  MAaTeMaTUYECKOW CTaTUCTUKHM W JAp. buoioruss  BbBIABISIET
3aKOHOMEPHOCTH, MPUCYIINE KU3HU BO BCEX €€ IMPOSIBICHUAX, B TOM YHCIE 00-
MEH BEIIECTB, POCT, Pa3MHOXXEHUE, HACIEICTBEHHOCTh, W3MEHUYHBOCTD,
ABOJIFOLIUIO U AP.

B npodeccuonanbHbix 00pa30BaTEIbHBIX OPTraHU3alUSIX, PEATU3YIOITUX
o0pa3oBaTeIbHYIO MPOTPaMMy CpPEIHEro OoOIIero oO0pa3oBaHHs B Ipeerax
ocoenusi OIIOIT CIIO nHa 6a3e oCHOBHOro 00IIEero oOpa3oBaHUs, WU3ydaeTcCs
WHTETpUpOBaHHas ydyeOHas auciuiuinHa «EcTecTBo3HaHue», BKIIOYAIONIAs TPU
paznena, o0Jaaroie OTHOCUTEIBHOW CaMOCTOSITETbHOCTBIO U 1IEJIOCTHOCTHIO —
«Dusuka», «Xumusa», «buosorusa» — 4ro HE HAPYLIACT NPUBBIYHYIO JIOTUKY
€CTECTBEHHO-HAYYHOT'0 00pa30BaHUs CTYICHTOB.

[Ipu ocBoenun cnenunanbHoctet CIIO rymanutapHoro mnpoduns
nmpoeCcCHOHAILHOTO 00pa3oBaHMsl €CTECTBO3HAHUE M3y4yaeTcss Ha 0a30BOM
ypoBHe @DI'OC cpegHero oOmero o6pa3oBaHUS C YYETOM CHEHU(PUKH
OCBaMBaE€MOW CIEHHAIBHOCTH.

DOTO BBIpaXaercs B COJACP)KAHUKM OOYUYEHMS, KOJMYECTBE YacoB,
BBIICNIIEMBIX HA M3yYEHHE OTIEIBHBIX TEM MPOTPaMMbl, TIIyOMHE WX OCBOCHHS
oOydJaommMucs, o0beMe U XapakTepe NPAKTHUYECKUX 3aHATUH, BHUIAX
BHEAYJIUTOPHOUN CaMOCTOSTEILHON pabOTHI CTYICHTOB.

B npomecce  peanuzanmuu  coaep)kaHUs ~— yuyeOHOTO — mpeaMeTa
EcrecTBo3Hanue 3HauMMO wu3yueHue pasjaena «Dusuka», KOTOPBI BHOCHUT
CYILIECTBEHHBIN BKJIAJ] B CUCTEMY 3HAHHM 00 OKpy’KaroleM Mupe. DTOT pas3jen
SBJISIETCS. CHUCTEMOOOPA3yIOUIUM JJIsI JPYTUX pasliesioB ydeOHOro mpeamera,
MOCKOJIBKY (PU3MYECKUE 3aKOHBI JIE)KAT B OCHOBE COJIEPKAHUS KYpPCOB XUMUU U
OMOJIOTHH.

[Ipu wu3yuyeHun ydeOHOro MmaTepuaja IO XUMUU U OHOJOrUHU
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1eaecoo0pa3Ho aKIEHTUPOBATh BHUMaHUE OOyYarOlUXCs Ha )KM3HEHHO BaXKHBIX
o0beKTax MPUPOJIbI U OpraHM3ME uenoBeka. JTo ruapocdepa, atmocdepa u
onocdepa, KOTOpbIE PACCMATPUBAIOTCS C TOUKU 3PEHUS XUMHUUYECKUX COCTABOB U
CBOMCTB, HMX 3HAU€HHUs MJis >KU3HEIEATEIbHOCTH JIIOACH, 3TO COJepikaHue,
OCBEUIAIOIIEE POJIb BAXKHEUIINX XUMUUYECKUX AJIIEMEHTOB B OPTraHU3ME YEJIOBEKa,
BOIIPOCKHI OXPaHBI 3A0POBbSA, MPOPUITAKTUKH 3a00JI€BaHUA M BPEIHBIX MTPUBBIUEK,
MOCIICJICTBUA M3MEHEHHUs CpeAbl OOMTaHUS dYeloBeKa IS YeJIOBEYECKOM
[IUBUITU3AIIHH.

3amMeTHOe MECTO B COJepKaHWU y4EOHOro MpeaMeTa 3aHUMaeT YUeOHBIH
Marepual, He TOJIbKO (DOPMHUPYIOMIUA €CTECTBEHHO-HAYYHYIO KapTUHY MUpa y
CTYJICHTOB, HO W pPaCKpBIBAIOIIMK MPAaKTUYECKOE 3HAYEHUE EeCTECTBEHHO-
Hay4YHBIX 3HaHUM BO BCeX cepax KU3HH COBPEMEHHOTO OOIIECTBA, B TOM YHCIIE
B r'yMaHUTapHOU cdepe.

B menmom yuebnsrii nmpeamer OVYII.16 EcrtectBo3Hanue, B cojaep:KaHUU
KOTOPOM BEAYIIMM KOMIIOHEHTOM SBJISIOTCSI HAay4yHble 3HAHUS M Hay4HBIC
METOJbl TO3HAHUS, MO3BOJAET CHOPMHUPOBATH y OOYUYAIOMIMXCS IEIOCTHYIO
€CTECTBEHHO-HAYUYHYI0 KapTUHY MHpaA, NOpPOOYIUTh y HUX HSMOIMOHAILHO-
IIEHHOCTHOE OTHOLIEHHWE K H3y4aeMOMYy Marepuany, TOTOBHOCTh K BBIOOpY
JNEUCTBUW OIPENEIICHHON HANpaBJICHHOCTH, YMEHUE KPUTHUYECKH OLICHUBATh
CBOM U YY’>KHE€ IEUCTBUS U MOCTYIKH.

WuTterpupoBanHoe  coiepkaHue  y4eOHOro  TMpeAMeTa  MO3BOJISET
npernojaBarenasiM (QU3MKHA, XUMHUU W OHOJOTMU COBMECTHO OPraHHU30BaTh
M3Y4YCHUE €CTECTBO3HAHMS, UCIOJb3ysS HMMEIONIMECS YaCTHbIE METOJUKH
MpenoaBaHus MpeIMeTa.

N3yuenne  obGmieobpazoBarensHoro  ydeO6Horo mpeamera OVYII16
EcrecTtBO3HaHUE 3aBepIIaeTcs MOABE/ICHUEM UTOTOB B dbopme
mudepeHIMpOBAaHHOTO 3aueTa B paMKax MPOMEXKYTOYHOM aTTecTaluu
ctyaeHToB B mporecce ocBoeHuss ocHoBHOM OIIOII CIIO ¢ mnonydeHuem
CpeaHero o011ero 0opa3oBaHusl.

MECTO YYEBHOI'O IIPE/IMETA B YYEBHOM II/TAHE

YueOnprit  mpeamer  OVYIL16  EcrtecTtBo3HaHme  m3y4aeTcs B
00111e00pa30BaTEeIbHOM 1MKJIE Y4€OHOro IUIaHa OCHOBHOM 00pa30oBaTesbHOM
MPOrPaMMBbl CPEHETO MPOPECCHOHANBHOIO 00pa3oBaHUs Ha 0a3e OCHOBHOTO
o01m1ero 00pa3oBaHus € MOIYYECHHUEM CPETHETO 00IIero 00pa3oBaHus.



2. KAJJEHJAPHO-TEMATHYECKOE IIJTJAHUPOBAHMUE I10 IPEJJMETY

OVII.16 EcrecrBo3Hanme

Ne HaumeHoBaHue pa3aeoB 4 TeM Makcum KosauyecTBo ayiNTOPHBIX CamocrosaT
Harpy3ka 4acoB eJbHast
crynenta | Bcero | Teopn IIpakTka pabora

st (ceMuHapBHI) CTY/IEHTA

1 Beenenue 1,5 1 1 0 0,5

2 Paznien 1.Mexanuka 21 14 9 5 7

3 Paznen 2 OcHOBBI MOJICKYJISIPHOH (PU3KMKH M TEPMOJMHAMUKHI 21 14 9 5 7

4 Pasznien 3 OCHOBBI AIEKTPOIMHAMUKH 33 22 13 9 11

5 Paznen 4 KoneGanus 1 BOJIHBI 16,5 11 9 2 55

6 Paznen 5 DneMeHTHI KBaHTOBOH (GHU3UKU 14 9 8 1 5

7 Pasnen 6 BeeneHHas u ee 9BOTIONHUS 6 4 4 0 2

8 PoJib XMMHUH B XKHM3HH COBPEMEHHOT0 00I1IecTBa 3 2 2 0 1

9 Paznen 1.00mas 1 HeopraHmyeckasi XUMUst 27 18 8 10 9

10 | Pa3pmen 2 Opranuyeckasi XuMus 12 8 5 3 4

11 | Pasgen 3. XuMus U KU3Hb. 9 6 3 3 3

12 | XKuBas npupoja Kak 00beKT U3y4eHHUs] OUOJIOTHH 2 1 1 0 1

13 | Pasgen 1. Knerka 9 6 4 2 3

14 | Pa3zen 2. Opranusm 18 12 10 2 6

15 | Pasgen 3. Bug 14 9 6 3 5

16 | Paznmen 4.OkocucteMbl 12 8 5 3 4

17 | JuddepenumpoBannslii 3auet o kypcy EcrectBo3Hanue 2 2 0 2 0

HUTOI'O 221 147 97 50 74




COJEPKAHUE YYEBHOI'O ITPEJIMETA OVYII.16 EcrecTBO3HaHME

HaumenoBanme pa3aesioB 1 TeM

Copep:xanue y4edHOro MaTepuasa, jadopaTopHbie padoThl H MPAKTHYECKHE 3aHSITHS,
CaMOCTOSITeJIbHAs paoTa CTyAEHTA.

Oobem
4acoB

2

Dduszuka

Beenenue 1

CopepikaHue y4eOHOT0 MaTepuaJa:

Odusuka — GpyHAaMEHTalIbHAS HayKa O Hpupoje. EcTecTBeHHO-HAy4YHBIH METOJl MO3HAHUS, €ro
BO3MOXKHOCTH ¥ TPaHHUI[BI TPUMEHUMOCTH.

EnuHCTBO 3aKOHOB TPHPOIBI U cocTaBa BellecTBa BO BceneHHo#. OTKpwITHS B (usmke —
OCHOBA Iporpecca B TEXHUKE U TEXHOJIOTHH ITPOU3BOACTBA.
CaMOcTOHTe.]'lLHaH paﬁoTa: TIOATOTOBKA YCTHOI'O COOﬁH.[eHI/[S{, IIOUCK I[OHOHHPITCHLHOﬁ HH(i)OpMaL[I/H/I.
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Paznen Ne 1 «Mexanuka»14

Copep:kanue y4eOHOro MaTepHuaia:

Kunemarnka. Mexanundeckoe asmxeHue. Cucrema orcuera. Tpaektopusi ABWXeHHs. [lyTb.
[lepememenue. PaBHOMepHOe mpsiMonuHeliHOe aBIkeHue. CkopocTb. OTHOCHTENBHOCTH
MEXaHHYECKOr0 JBHKEHHUS. 3aKOH CIOKEeHUs ckopocTeil. CpesHsis CKOPOCTh IPH HEPABHOMEPHOM
JIBIDKCHHH. MIHOBEHHAsi CKOPOCTh. PaBHOYCKOpPEHHOE MpPSIMOJIMHEHOE IBIIKEHHE. Y CKOpEHHE.
CB00OOgHOE ITaIEHNE TE.

Junamuka. Macca u cuna. B3anmopeiictBue Ten. 3akoHsl quHaMuKU. CHIIBI B IPHpoJE. 3aKOH
BCEMHPHOTO TATOTCHUSL.

3aKoHBI COXpaHEeHUsl B MeXaHHMKe. MIMIysibc Tena. 3aKOH COXpaHEeHUsi UMITyibca. PeakTuBHOE
nBIKeHHe. Mexanuueckast pabora. MomHocTs. Mexanudeckast dHeprus. KuneTuaeckas SHEPIus.
Kunernueckast sHeprust u pabora. IloTeHuuanpHas SHEprusi B TPAaBUTALMOHHOM MoOJE. 3aKOH
COXpaHEeHMsI MOJIHOW MeXaHMIeCKOW YHEPTHH.

Ilpakmuueckan  paboma. Pewenue 3adau H4  PABHOYCKOPEHHOe  OBUJICEHUe, Hd
yenmpocmpemumenvHoe yCKoperue, Ha 3aKonsl Holomona, na niomuocms eewecmed, HA CULy u
3AKOH BCEMUPHO20 MSAOMEHUs, HA 3AKOH COXDAHEHUSI UMNYIbCA, MeXAHUYecKylo pabomy u
MOWHOCHID.

KonTpoabHas padora Ne 1 no pazzueny: «MexaHuka».

CamocTosiTelibHasi padoTa: PemieHue 3a/ay; COCTaBICHHE ONOPHOTO KOHCIIEKTA; MOUCK JONOTHUTEIbHOM
nHdopmaruy B IHTEpHET; MOAr0TOBKA YCTHOI'O COOOIIEHHS; OTBETHI Ha BOIPOCHI Iaparpada,noaroToBka K
KOHTPOIBHOU padoTe, paboTa HaJ WHIUBUIYaIbHBIM IPOCKTOM.

Pazgen Ne2

Copnepixanue yueGHOro MaTepuaia:
MounekynsipHast Gpu3MKa. ATOMHUCTHYECKAsh TEOPHs CTPOEHHs BemecTBa. HalbmoieHust U OnbITH,




OCHOBBI MOJIEKYJISIPHOT
¢u3uku M1 TepMoaMHAMUKH. 14

MMOATBEPIKIAIONINE aTOMHO-MOJIEKYJSIPHOE CTPOEHHE BemecTBa. Macchl W pa3Mepbl MOJEKYI.
TemoBoe ABMWKEHHE YacTHUI] BemecTBa. bpoyHoBckoe nBrkeHue. MneanpHblil ra3. Temmeparypa
KaKk Mepa CpefHEeH KHHETHYECKOH SHEpPruM YacTHI[. YpPaBHEHHE COCTOSIHUS HICAITBHOTO rasa.
Mognens xunkoctd. [ToBepXHOCTHOE HaTsHKEHHE M cMadnBaHue. Kpucraumdeckue M aMopgHEIe
BEILleCTBA.

TepmoanHamuka. BHyTpeHHsisi sHeprus. Pabora W TemsooTnaya Kak crocoObl W3MEHECHHUS
BHYTpEHHEH Heprud. [1epBblii 3aK0H TepMOAMHAMUKY. TeIuioBble MalIMHBI ¥ MX IPHIMEHEHHE

IIpakTHyeckas pabora: Pemenne 3amau Ha MOJSIDHYIO Maccy M KOJIMUECTBO BEIIECTBA, Ha 5
OCHOBHOE YpaBHEHHE M.K.T HJEAIbHOIO ra3a, Ha YpaBHEHHE COCTOSHUE HJEaIbHOrO rasa,
ra3soBble 3aKOHBI, Ha BHYTPEHHIOIO DHEPIHIO , TEPBBIM 3aKOH TEPMOJMHAMMKH, TEIUIOBBIE
JIBUTATENH.
CamocrosiTesibHasi pafora: PemeHue  3ajad; cOCTaBJIE€HHE OIOPHOTO KOHCIIEKTA; IOUCK 7
JIONOJIHUTENbHOH HHpopManuu B VHTepHET, MOArOTOBKAa YCTHOTO COOOIIEHHMS; OTBEThl Ha
BOIPOCHI naparpada.
Copep:kanne y4e0HOro MaTepHuaa: 13
OnekTpocraTtuka. B3anmonelcTBhe 3apsDKEHHBIX —Tel. ONEKTPUYeCKui  3apsaa.  3aKkoH
Pazjea Ne3 « OcHOBBI COXpaHEHHMs IEKTPUUYECKOro 3apsana. 3akoH Kymona. DiekTpocraTHueckoe Ioje, ero 0OCHOBHbIE
3J1eKTPOAHHAMHKH»22 XapaKTEPUCTUKH U CBS3b MEKY HUMU.
[ocrostaubnii TOK. IlocTOsSHHBIN 2nekTpuyeckuii TOK. Cuna Toka, HalpsDKeHUeE, dIIEKTPUIecKoe
comnpoTuBieHue. 3akoH OMa AJIst y9acTKa JIEKTPUUIECKOH [eTH.
MarauTtHOe nose. MarHuTHOE Iojie ¥ €ro OCHOBHBIC XapaKTEPUCTUKH. JleficTBHE MarHUTHOTO
OISl Ha NPOBOJHUK C TOKOM. 3aKOH Amriepa. DNIEKTpOJBHIrarTesb. SIBlICHHE 3JIEKTPOMAarHUTHOM
WHIYKIUH.
IIpakTuyeckas padora :Pemenne 3agad Ha 3akoH KylloHa, Ha 3JIEKTPOEMKOCTh KOHAEHCATOPA, 5
Ha 3akoH OMma JuUId ydacTKa [eNH, Ha IIOCIEAOBATENFHOC W MapaUIeNbHOE COEIWHEHUE
IPOBOJHUKOB, 3akoH OMa ais MoJHOHM 1enu, cuty Ammnepa u cuity JlopeHia, CaMOMHIYKLIUIO U
UHIYKTUBHOCTb.
JlaGopaTtopHasi padora Nel « [locnenoBaTenbHOE COSIMHCHHUE TPOBOJHUKOBY» 3
JlaGopaTopHasi paGora Ne2 «[lapamnenbHoe COSIUHEHHE TPOBOIHUKOBY
JladopaTopHasi padora Ne3«l3ydyenue siBIeHUS MEKTPOMATHUTHON MHIYKLIUH»
KonrpoabHasi padora Ne2 « MarHutHoe mose» 1
CaMocTosiTe/IbHasi paboTa: 11

Pemenne 3amay; cocraBieHHE OINOPHOTO KOHCIEKTA; MOUCK JOMOJIHUTENIBbHOH HMH(opManuu B
WHTepHeT; MmoAroToBKa YCTHOTO COOOIIEHHs; OTBETHI Ha BONPOCHI maparpada, MOArOTOBKa K
KOHTPOJIbHOM paboTe, paboTa HaJl MHIMBUAYAJIbHBIM IIPOSKTOM.
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Paznen Ned Kosnebanust n
BOJIHBI11

Copep:kanne y4eOHOro MaTepuasia:

Mexanndeckue xonedanus M BoyiHbL. CBoOOmHBIC Konebanus. [lepron, 4acToTa W aMILTUTYIA
Kosiebanuii. ['apMoHnyeckue kosieOaHus. MexaHHYecKne BOJIHBI M UX BHJBI. 3BYKOBBIE BOJHBL
VY bTpa3ByKOBbIE BOJHBL YJIBTPa3BYK U €r0 HCIOJIb30BaHUE B MEIUIIMHE M TEXHUKE.

OnekTpoMarHuTHele KoseOaHust M BOJHBI. CBOOOAHBIE OJIEKTPOMArHUTHBIE KOJEOAHMS.
KonebatenbHplii  KOHTYP. DJEKTPOMArHUTHOE I0Jie. DJIEKTPOMarHuTHeIe BOJIHBL. CKOpOCTH
3JIEKTPOMAarHUTHBIX BOJH.

CBeroBble BONHBL Pa3BUTHE MpPEACTaBICHHH O NPUPOJE CBETAa. 3aKOHBI OTPHKEHHS U
MIPEIOMIICHHUS CBETA.

JInnsel. @opMyna TOHKOH JIMH3BI.

JlaGopartopHasi padora Ned «OnpenesieHne yCKOpeHHsi CBOOOJHOTO MaJICHUs»

IpakTnyeckas padora: PeuieHue 3aqad Ha BBIYHCICHHC IIEPUOJA, YaCTOTHI, HUKIMYCCKOMH 4aCTOTBI
MEXaHHYECKUX M DJICKTPOMATHUTHBIX KOJICOaHMi; Ha BBIYMCICHHE [UIMHBI U CKOPOCTH BOJH; Ha (opMyILy
TomcoHa; Ha OpMyITy TOHKO# JIMH3BL.

CamocrosiTeabHass padora: Pemenwe  3a1ad; COCTaBJICHHE OIMOPHOTO KOHCHEKTa; IOHUCK
JIOTIONHUTENbHOW HH(OpMaLiK B IHTEpHET; MOATOTOBKA YCTHOTO COOOIICHHS; OTBETHl Ha
BOIIPOCH  maparpada.

55

Paznen Ne5.91eMeHTBI
KBaHTOBOIi pu3nkn 9

Coaep:kaHue y4edOHOTro MaTepuaa;
KBantoBsie cBoticTBa cBeta. KBantoBas rumoresa [Lnanka. @otosnekTprdeckuii 3¢ pekT.
®usnka aroma. Moznenu crpoenus atoma. OmsiT Pesepdopna.
®us3nka aTOMHOrO sIpa W dJIeMEHTAapHBIX dYacThl. COCTaB M CTPOEHHE aTOMHOIO sJpa.
PagnoaktuBHOCTB. PasimoakTHBHBIE N3TY4EHUS U UX BO3JCHCTBUE HA KUBBIC OPraHU3MBI.

IpakTnyeckas padora:Pemenne 3amad Ha (oTod(pdeKT, Ha siepHBIE PEAKINH, 3aKOH PaIUOAKTUBHOIO
pacrnazia, HEpruro CBSI3U aTOMHBIX siZEp.

CamocrosiTebHass padora: Pemenme  3amad; COCTaBJICHHE OIOPHOTO KOHCHEKTa; IOUCK
JIOTIONHUTENbHOW HH(OpMaIiy B VIHTepHET; MOATOTOBKA YCTHOTO COOOIIEHHS; OTBETHl Ha
BOIIPOCH!  JJIsI CAMOKOHTPOJIS.

Pazaean Ne6 «Bcesiennasi u ee
IBoIONHUs 4

Coaep:kaHue y4e0OHOro MaTepHuaJa;
Crtpoenue u pazpurue Beenennoit. Moaens pacmmpsitorielics BeceneHnoit.

CaMocTrosiTeIbHAsE PadoTa: COCTABJICHHE ONOPHOTO KOHCIIEKTA; IOKMCK JOMOJIHUTEIbHON
uHpopmanuu B IHTEpHET; MOArOTOBKA YCTHOTO COOOIIEHHUS; OTBETH Ha
BOMNPOCH  JUIsI CAMOKOHTPOJISL.

Xumust
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BBenenue

Coaep:xxkaHue y4edOHOTro MaTepuana

Xumudeckass KanTHHA MHDAa KaK COCTaBHAs 4acTh €CTECTBEHHO-HAYYHOW KapTWHBI mupa. Poib
XMMHH B )KH3HHA COBDEMEHHOTO OOIIIECTBA.

[IprMeHEeHNE TOCTIKEHHI COBDEMEHHOM XMMHUHU B TVMaHUTADHOH chene mesrensHOCTH 00MEeCTBa.
XuMudeckoe —comepkaHhe VIeOHOW  IHCHMIUIMHBI — «ECTeCTBO3HAHWE» IIDM  OCBOCHHHU
cnetnansHocTeil CIIO  conManbHO-IKOHOMHUYECKOTO M TyMaHHTapHOro mnpoduieil mpodec-
CHOHAIIBHOTO 00pa30BaHusI.

CamocTosiTeTbHast paGOTa CTY/IEHTOB:

IloaroroBuTh COOﬁIJ.IeHI/Iﬂ no temMaMm. «Poinb XUMHM B KHU3HU COBPEMEHHOI'O 06H.IeCTBa», «Hogeitmme
JOCTHIXCHU A XUMHUYECKON HayKH B IIJITaHE pa3BUTHUA TEXHOJIOTHI: XUMHUYECKAsi TEXHOIOTUs—ONOTEXHOIOT sl
— HAHOTEXHOJIOTHUA»

Paznen 1.00mas u
HeOPraHu4ecKas XuMus

Tema 1.1. OcHOBHbBIE IOHATHS U
3aKOHbI XHMHH

Copepixanne y4eGHOro MaTepuaa;

IMoenmer xumwuu. BemectBo. AtoM. Morekyna. XUMHYECKHH 3JIeMEHT ©  (OPMBI  €ro
cviiectBOBaHus. [IDOCTHIE U CIIOYKHBIE BEIICCTBA.

Hsmenenue BemectBa. OCHOBHBIC 3aKOHBI XMMHUH. Macca aTOMOB M MOJICKVIL.

OTHOCMTCHbeIe aTOMHass W MOJICKVJISIDHAsT MacCChI. KOJ’[I/ILICCTBO BEIIIECCTBA. HOCTOﬂHHaﬂ
ABoranno. MousinHas Macca. 3akoH ABoranno. MoJIsipHEI 00BEM raz0B.

KonndecTBeHHbIC M3MEHEHHS B XUMHH KaK YaCTHBIN CITydail 3aKOHOB Iepexo/ia KOJTMYeCTBEHHBIX
HW3MEHEHHH B Ka4eCTBEHHBIC.

Wiumoctpanuy 3aKoHa COXpaHEHHsl MacChl BEILECTBA

I[IpakTuyeckas padora:

Pemenne 3aJla4 Ha HaXO0XJICHHEC OTHOCHUTEIIbHOI MOIIeKy.TISIpHOf;I Macchl, OIIpeaeIeHne MaccoBOit J0JIA
XUMHYCCKHX 3JIEMEHTOB B CIIOZKHOM BCHIECTBE.

Penienue 3aJa4 Ha 3aKOH COXpaHCHHS MacCChbl BCIIECTB, 3aKOH IIOCTOAHCTBA COCTaBa BEIICCTB, 3aKOH
Asorajpo.

CamocTosiTeJIbHasi pad0oTa CTY/IeHTOB:

TMoaroroButh coobuieHne: «Autotponust MetawioB», «Ompajicenue XUMUYEeCKUX CloHCemos 8
NPOU3BEOCHUSX XYOOACECMBEHHOU Aumepamypsl u uckyccmea», «M. B. JlomoHocos — «nepgviii
PYCCKUlL yHUgepcumem»

Tema 1.2.Ilepuoanyeckuii 3aKoH
u Ilepnoauueckas cuc-rema
XHMHYecKuX djaementoB /1. U.
MenpeneeBa

Copep:kaHue y4edHOro MaTepuasa:

OrtkoeiTie [lepuonnueckoro 3akoHa. Ilepuoandeckas cuctema xuMudeckux osnemeHTtoB JI. U.
Meunneneesa.

3nauenue [lepnonuyeckoro 3akoHa U IlepronMyeckol CHCTEMBI XHMHUYECKHX 3aemMeHToB [I. U.
MeHﬂeneeBa JUTSA paSBI/ITI/Iﬂ HayKI/I W IIOHUMAaHUA XI/IMI/ILICCKOI‘/'I KapTl/IHbl ana.

JIpakTnyeckas padora:

XapaKTepHCTHKa XHUMHYCCKOI'o 3JICMEHTA I10 €ro MOJIOKCHHUIO B HCpHOLLPl'—ICCKOﬁ CUCTEMC
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CamocTosiTeTbHAs Pa00Ta CTY1€HTOB:
IMoaroroButs coobuienns: «IlepuomuyeckoMy 3aKoHy Oyayiuee He Tpo3dT paspyuieHnem», «/J. /.
Menoenees 06 0bpazosanuu u 20Cy0apcmeeHHOU NOIUMUKE

Tema 1.3. CTpoeHue BemecTa

Conepxanue y4e6HOro MaTepuaja;

KoBanentHass cBs3p: HemosisipHass W noispHas. MonHas cBsi3. KaTHOHBI W aHHOHBI.
Mertannndeckas cBsi3b. BomopoaHas cBs3b.

I[IpakTuyeckas padora:

OnpeneneHue THIIA XUMUYECKOM CBSI3U B COCTMHEHUSX

CamocTosiTeJIbHasi pad0oTa CTY/IeHTOB:
IMoaroroButs coobmenue: «Conb M ee 3HAUCHHWE B JKU3HH deloBeka». PaboTa Haa MHAMBHIyaIbHBIM
TIPOEKTOM.

Tema 1.4. Boaa. PacTBopbl.

Copep:kaHue y4e0HOro MaTepuaa:

Bona B npupone. ObITV. TEXHUKE U HA Mbou3BoncTBe. PU3HuecKre 1 XMMHUYECKHE CBOICTBA BOIIBL.
OmnpbecHeHue BOIBL. ArperaTHble COCTOSHHA BOJBI M €€ IIEPEeXOJbl M3 OJHOTO arperaTHoro
COCTOSIHUS B JIPYTO€.

IIpakTHYeckas padora:

Pemenne 3anau

CamocTosiTesibHasi paboTa CTY/1IEHTOB:
IMoaroroButh coobumieHns:: «PacTBopbl BOKpYr Hac», «OXpaHa OKpYXalOLIeH Cpemsl OT XUMUUYECKOro
3arpsISHCHUS», «yCTpaHCHl/lC KECTKOCTU BOABI HA ITPOMBIIIJICHHBIX IMTPEATIPUATHAX»

Tema 1.5. Xumuueckune peakuuu

Conepxanue y4e6HOro MaTepHuaja;

[onsTHe 0 XMMKUYecKol peaknuy. TUnbl XuMUYecKuX peakuid. CKOpOCTh peaknuy U GpakTopbl, OT
KOTODBIX OHA 3aBHCUT

IIpakTH4yeckas padoTa:

CocraBiicHHE YpaBHEHHI XUMHYESCKUX PEaKInil

CamocTosiTe/IbHasi paboTa CTY/IEHTOB!
IMoaroroBuTs coobmenue: «XUMHIECKHE PEAKIINH BOKPYT Hac». PaboTa Hax MHAMBUIya bHBIM POCKTOM.

Tema 1.6. Knaccupukauus
HEOpPraHWYecKHX COeIMHEeHHI 1
HX CBOiiCTBa

Copep:xkanue y4eOHOro MaTepuaa:

Knaccuduxanus HeopraHHIecKHX COSIMHEHHH U UX CBOHCTBA. OKCHABI, KHCIOTHI, OCHOBAHHUS, COJIH.
Ionsitme o ruaponuse coneif. Cpena BOOHBIX PacTBOPOB CONeEH: KHCIAas, HEUTpalbHas, NIEIOYHAs.
Boznoponuslii nokasarens pH pacrsopa.

IIpakTHyeckast padora:.

Pemenne 3anau

Ipaxruyeckas padora Nel «Onpenenenue pH pactBopa coneii»

IMpaxruyeckas padora Ne2 «BzanmoeliCTBIE METAJUIOB C PACTBOPAMU KUCJIOT M COJICH»
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CamocTosiTeTbHAs Pa00Ta CTY1€HTOB:

IoaroroButs noknan: «CepHast KUCIOTA — «XJ1€0 XUMUYECKOH TPOMBIIIIEHHOCTHY.

IMonroroButs pedepartsl: «EaKue MmET0UH, UX UCIOIb30BAHUE B TPOMBILITIEHHOCTH»

«[alieHass ¥ HerauieHas H3BECTb, MX IPUMEHEHHME B CTPOHMTEIbCTBE». IIOArOTOBHTH COOOIEHHE!
«[ToBapeHHast COJIb KaK XUMHYECKOE ChIpbe», «OKCHIBI M COJIM KaK CTPOUTEINIbHBIE MaTepualib» Pabora Hax
WHIUBUAYAJIBHBIM IIPOCKTOM

Tema 1.7. Meta/uibl 1
HEMeTAIbI

Copep:kaHue y4e0HOro MaTepuasa:

Merauisl. O0upe hu3nYecKre 1 XUMHUYECKHE CBOMCTBA METAILIOB.

HemeTtabl. O01mas XapakTepHCTHKA TIaBHBIX TTOATPYII HEMETAIUIOB HA IIPUMEPE TaJIOreHOB.
Baxxneiinme coenuHeHns METANIOB M HEMETAJJIOB B PUPOJIE M XO3AHCTBEHHOM €S TEIbHOCTH YEIOBEKa.
IIpakTHyeckas padora:

Pemenne 3amau

CamocrosiTeJibHasi padoTa CTY/IEHTOB:

IMonroroButk coobuienus: «MHTepecHble (akThl 0 Meramnax», «3010To», «PTyrh», «Camblii MSATKHI
meraiu». [TogroroButs pedepar: «Kopposzust Metamios». [ToaroroBurs coobueHus: «MeTajuibl ¥ CILIaBbI
KaK XyJIO)KECTBEHHBbIH Marepuan», «COEIMHEHUs METAJUIOB KaK COCTaBHAas 4acTh  CPEICTB
N300pa3suTENPHOTO HMCKyccTBa», «HemeTamnel M WX COCAMHEHHs KaK COCTaBHas 4YacTb CPEICTB
n300pa3UTENBFHOr0 HCKycCTBa». PaboTa Hal MHANBUIYaTbHBIM IIPOCKTOM

Pa3nen 2. Opranuyeckasi XMMHs

Tema 2.1. OcHOBHbIE MOHSITHS
OpraHM4ecKoii XUMHHU H TeOpust
CTPOEHHUS OPraHUYeCKHX
coenHeHmit

Copep:kanne y4e0HOTo MaTepHaia:
OCHOBHBIC TOJIOXKEHHS TEOPHHM CTPOCHUS OPraHMYECKHX COEeOUHEHUil. MHOrooOpasue OpraHHYecKuX
coepuHeHni. [TonsTne nzomepun

CamocTosiTeJbHasi pa60Ta CTYJEHTOB:
IMonroroButs coobwenus: «KuszHp u Hayunsle Tpyael A.M.byriaepoBa», «Burtanmsm», «Hcropus
BO3HUKHOBEHUS H Pa3BUTHS OPTaHHIECKOH XUMHUH»

Tema 2.2. Yri1eBoI0poabl U MX
NPHPOIHBIE HCTOYHUKH

Coaep:xanue y4eOHOro MaTepuaa:

VYraesonoponsl. IlpenenbHeie M HenpenenbHbIE YriaeBoaopoasl. Peakius momumepusauuu. IIpupomHbie
HCTOYHHKH YITIEBOIOPOIOB. YTIEBOTOPOAB! KaK OCHOBA MEXIYHAPOJHOTO COTPYIHHYESCTBA U Ba)KHEHIIMIT
UCTOUHMK popMupoBaHus Oromkera PO.

IIpakTnyeckas padora:

BeinonHenue 3aaHuii 10 HOMEHKJIATYpEe OPraHMYECKUX COCTMHEHUI

CamocTosiTeJibHasi padoTa CTY/IeHTOB:
IMoaroroButs pedepar: «McTOpHs OTKPHITHSA M Pa3pabOTKH Ta30BEIX M HEDTIHBIX MECTOPOXKICHUH B
Poccuiickoit ®eneparim»
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Tema 2.3. Kuciopoacoaep:xauiue
opraHuvecKue CoeTMHeHHst

Coaep:kaHue y4edOHOTro MaTepuaa:

[IpexcraBuTeNn KHCIOPOACOAEPIKAIMX OPraHUYECKHX COCJMHEHUI: METHMJIOBBIH W DTUIIOBBIH CIIHPTHI,
TIIMLEPUH, YKCYCHast KUCIoTa. JKUpBI KaK CIOKHBIE 3(DUPBIL.

YraeBojpl: IIII0K03a, Kpaxmal, IeJUTIon03a

IIpakTHyeckas padora:

Beinonnenue 3a1anuii 10 HOMEHKIATYpe OPraHUYECKUX COSIMHEHUMN

CamocTosiTesibHasi paboTa CTY/IEHTOB:

[ToaroToBUTH COOOIIEHHUS: «AJKOTOIM3M, €ro BIUSHHAE HA 3J0POBbE YETIOBEKa», « AJKOTOIN3M
U €ro OTpaKCHHWE B TPOU3BENCHUAX XYHOKECTBEHHOM JHTEpaTypbl M H300pa3sHTEIHHOTO
HCKYCCTBa»
PabGora Hajg WMHIMBUIYyalbHBIM HpoekTOM. IloaroroBHTh pedepar: «YINeBOABl U HX POIb B IKUBOU

HPUPOIE».

Tema 2.4. A3oTcoaep:kanue
OpraHnYecKHe coeInHEeHHUs .
IMoaumepst

Copep:kaHue y4e0HOro MaTepuasa:

AMMHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u Ouonorunyeckast pyHKIHs OEIKOB.

IInacTmaccel u BojiokHa. [ToHSATHE O TIacTMaccaXx ¥ XMMHUUYECKUX BOJIOKHAX. HaTypaanble, CHUHTECTHYCCKHEC
U MCKYCCTBEHHBIE BOJIOKHA.

IIpakTnyeckas padora:

BslnonHeHue 3aJaHui 10 HOMEHKIIATYpe OPraHWYeCKUX COCIMHCHUH

CamocTosiTeJibHasi pafoTa CTY/IEHTOB:
IMoaroroButh coobuienus: «[lmacTMaccsl - IUTIOCBI M MHHYCHI TPHMEHEHHSI JaHHOTO MaTepHaia»,
«IIpumenerue nonumepos 6 NPUKIAOHOM U KIACCULECKOM U300pA3UMENTbHOM UCKYCCMEEe»

Pazaen 3. Xumusi ¥ )KU3Hb

Tema 3.1. Xumusi H opranusm
YeJI0BeKa

Copep:kaHue y4e0HOro MaTepHaa:

XuMHUECKHE AJIEMEHTHI B OpraHu3Me denoBeka. OpraHnyecKkue M HeopraHudyeckue BeniectBa. OCHOBHBIE
JKH3HEHHO HEO0OXOIMMbIC COSIMHEHHS: OCIKH, )KUPBI, YTIIEBO/bI, BATAMHHBI

MuHepaJibHbIE BEIIeCTBA B IPOAYKTaxX NUTAHUs, IMHLIeBble 100aBky. COalaHCHPOBAaHHOE TUTAaHHUE

CamocTosiTe/IbHast padoTa CTY1eHTOB:

IoxroroButsk coobuieHne: «HexBaTka MpoAOBOIBCTBHS KaK II100abHas IPOOieMa YelIOBEYECTBa U IIYTH e
peuienus» «XO0JIECTEPUH M €ro poiib B 310pOBbE denoBeka» [1oAroroBUTH cooluieHHe: «3arpelieHHbIe
nuiieBble 100aBku» Pabora Haa MHAMBUAYaIbHBIM MPoekToM I1oAroToBuTh pedepat: «BiausHue ObITOBOI
XHMHH Ha 3/10pOBbE 4ellOBeKa» [10AroToBUTE COOOMEeHNUS: «J{OCTOMHCTBA U HEIOCTATKH — CHHTETHYECKUX
CpencTB»

Tema 3.2. Xumus B 6bITY

Copep:kaHue y4e0HOro MaTepuasa:
Bopma. KauectBo Bomsl. Motomue u unctsime cpencrsa. [Ipasuna 6e3omacHoil paboTh Co cpencTBaMu
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OBITOBOM XUMUU
IpakTHyeckas padora:
TToBTOpEHUE Kypca XUMHUU

CamocTosiTeJibHasi padoTa CTy/IeHTOB:
IoaroroButs pedepar: «BiusHue ObITOBOH XUMHUHM Ha 3/10pOBbe ueioBeka». [10AroTOBUTH COOOIICHMS:
«JlocTOMHCTBA M HEAOCTATKU CHHTETUYECKUX MOIOIUX CPEJICTBY»

BuoJsorus

BBenenue

Coaepxxanue yueGHOro MaTepuajia

bronorus — dynnameHTanbHas Hayka o Hpupoje. EcTecTBeHHO-HaydHBIH METOJ MO3HAHMS, €r0
BO3MOXKHOCTH ¥ T'PaHUIIBI TPUMEHUMOCTH.

DKCHEpUMEHT U TEOpHUsl B MpoIlecce MO3HAHUS NMPUPOABL. EcTecTBEeHHO-Hay4Has KapTHHA MHpa U
€€ BaKHEHIIINE COCTABIISIOIHE.

CamocTosiTeJbHast padoTa CTY/IEHTOB
Ycnexu coBpeMEeHHOH OHOJIOTHH.

0.5

Pasgen 1. Kierka

Coaepxxanmne y4eOHOro MaTepuaia
Knerka. Ctpoenune U pyHKIMH KIETOYHBIX OPTaHOMI0B. XUMHUYIECKAsi OPraHM3aIHsI KJICTKH.
OpraHnyeckre BeniecTBa KIeTKH. Bupycs! u 6akreprodari.

JlaGoparopHas pa6ora Nel «HabnroneHne KIETOK PaCTeHH U KMBOTHBIX IO MUKPOCKOIIOM Ha
TOTOBBIX MHKpPOIIPENapaTax U UX OMHCaHUE»
JlaGopaTopHasi padora Ne2 «CpaBHEHHE CTPOCHHUS KJIIETOK PACTCHUI U JKUBOTHBIX»

[y

CaMocTrosiTeIbHAsA padoTa CTYAeHTOB

Hamnucars koHcnekT: «Knerounas Teopus» Pabora Hag MHAUBUAYaTIbHBIM IpoekToM. CoOOIIeHH S
«Heoprannueckue BelecTBa KJISTOK pacTeHuil. JIoka3aTenbCTBa MX HATMYUS U PO B PACTCHUH.»
«bro-, Makpo-, MUKPO3JIEMEHTBI U WX POJb B XHU3HH pacTeHus» «OpraHnvecKre BemecTBa
pacTHTENBHON KIIETKH, JOKA3aTeNbCTBAa MX HAJIW4Ms B pacTeHUM» «Camble OIacHbIE BHPYCHI Ha
IJIaHETE 3eMIIS»

Paznen 2. Opranuszm

Coaep:xxanne yueOHOro MaTepuaia

Muoroo6pasue opranmzmoB. OOMmeH BemiectB u 3Hepruu. OrmiomorBopenne. OHTOTCHE3.
I'enetnka. 3akoHoMepHOCTH HacienoBaHus. IlomoBble XxpomocoMbl. CLEMJICHHOE C IOJIOM
HacienoBaHue. l3MeHumBOCTh. BimsiHMe MyrareHOB Ha opraHusMm 4enoBeka. Cenexuus U
reHeTuka. buorexHonorus.

10

[IpakTuueckas padora PazmMHoXeHHE.
IIpakTHyeckas padora Nel «Pemenne aneMeHTapHBIX TEHETHYECKHX 3aa4»
IMpakTuueckasi padora Ne2 «AHaIM3 U OLIEHKA ITHYSCKUX ACIIEKTOB Pa3BHTHS HEKOTOPHIX
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HCCIIENOBAaHUI B OMOTEXHOIOTHI»

CaMocTosiTeTbHasA padoTa CTYAeHTOB

Coobenne: «Camble HEOOBIYHBIE JKMBOTHbIE MHUpa» PaboTa Haj MHIAMBUIYaJIbHBIM HPOEKTOM.
Hammcars xoHCHEKT Mo Teme : «/leleHne KJIeTKH — OCHOBA POCTa, PAa3sBUTHUS M Pa3MHOXKCHUS
OpraHM3MOBY», 3alOJIHUTH Tabmuiy: «Mwurto3 u Mmenos» IloaroroButh coobmieHue: «J[BoiiHOE
OIUIOZOTBOpEHNE Y pacTeHui» «KpusucHble 3Tambel B HNOCTIMOPHOHAIBHOM 3Tarle pa3BUTHS
yeJIoBeKa», «BiMsHIEe HapKOTeHHBIX BEIIECTB HA pa3BUTHE 4YeloBeka», «BnusHue skojoruu Ha
pa3BuTHE YeroBeka» Pemenue 3aganuil. Pemenne 3agau. «MyTauuu y *KHBOTHBIX M PacTeHUH Ha
teppuropun Camapckoii obmacti» «CoBpeMeHHBbIE TOCTIKCHHS B cenekunn» «COBpeMEHHbIC
JIOCTH)KEHHSI OUOTEXHOJIOTHI»

Pasnen 3.Buna

Copep:xanue y4eGHOro MaTepuasia

Bun, ero kpurepuu. CHHTETHYECKass TEOpHs OBOMIOLMU. I[IpUunHBI BBIMHpAaHHS BHJIOB.
AHTpomOTeHe3 W ero 3akoHoMepHocTH. [IpomcxoxxaeHue uyemoBeueckux pac. CoxpaHeHue
MHOTr000pa3usi BUJIOB KaK OCHOBA YCTOWYMBOTO Pa3BUTHsI OHOCHEpHI.

JlaGoparopHas padora Ne 3 «Onrcanue ocodeit Buaa mo MopQoornieckoMy KpuTepHio»
JlaGopaTopHasi padoTaNed «AHanu3 U OLIGHKA Pa3IHYHBIX THIIOTE3 IIPOUCXOXKICHUS KU3HUY
JlaGopaTopHasi padora Ne5 «AHaN3 U OLIEHKA Pa3IMYHBIX TUIIOTE3 MPOMCXOKACHHS YEITOBEKay

CamocTrosiTeJbHasi padoTa CTYICHTOB

[oaroroButh cooduieHue: «I[lomymnsuust kak equHuUIa OHojornveckor 3ponolun» Pabota Hajg
WHIUBU/YalbHBIM  IMPOEKTOM. «COBpEMEHHbIE B3IVl  Ha INPOUCXOXKACHHE YeloBeKa:
CTOJIKHOBEHHE MHEHHI» «bronormueckoe pasHoobpasue bysymykckoro 6opa» «Bsimuparommue 1
BBIMEpIIKE BUJBI PAacTeUil U KUBOTHBIX Ha TeppuTopuu bopckoro paiioHa» 3amoIHATH TaOIHUILy:
«Orambl anTponioreHe3a» «CoBpeMEHHBIE IPEACTABIICHNS O YBOIIOLIH Pac»

Paznen 4.9kocucreMbl

Copepikanue y4eGHOT0 MaTepuaia

IIpenmer U 3a1a4ul SKOIOTHU. DKOJIOTHUECKHe (HaKTOPbl, 0COOCHHOCTU UX Bo3aeHcTus. [lonaTre
00 HKOJIOrHYecKHX cucTeMax. broreHos u 6uoTon kak KOMIOHEHTHI OHoreoneHosa. buocdepa —
rinodanbHas skocucrema. Yuenue B. M. Bepnanckoro o 6nocdepe. Poib 5KUBbIX OpraHu3MOB B
6uocgepe. buomacca. bronornueckuii KpyroBopot

Ipakrnueckas padora Ne 3 «CocTaBineHne cXxeM Iepeiadd BEIECTB U SHeprud (uerneit
MTUTAHUA)»

IIpakTuyeckas padora Ned «PemreHne 5K0JIOrMYECKUX 3a1a4»
IMoBTOpHTENBLHO-00001IAIONIHI YPOK

KonTpoabHnasi padora

=

CamocTosiTeJbHasi padoTa CTyIeHTOB
IMoaroroButh coobuienue: «MHrepecHble (aKThl W3 HCTOPUHM 3KOJOrMM» HammcaTb KOHCHEKT:
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«OKoNoruyecKas XapakTepucTuKa BHIa» IloarotoButs coobmieHue: «OKpyxkamoomas dYeIoBeKa
cpena u ee KOMIIOHEHTSHI. Pa3lUYHbIe B3IJIAABI HA OAHY IpobieMy» PaboTa Hax MHANBHIYaNbHBIM
npoektoM. «Ilomysnus Kak SKoJorHueckas enuHuna» «CoBpeMeHHBIC H3MEHEHHIO B OHochepe.
Yo xaetr Hac B Oynymem» Coobmmenue: «B.W. Bephanckuii u ero yuenue o 6nocdepe» «Cpenpl
00HTaHUsI OPraHU3MOB: IIPHYMHBI Pa3HOOOpa3us»

JuddepenuupoBanublii 3aueT

Pemienue 3a4a4, HTOTOBOE€ TECTUPOBAHUE 110 KYPCY EcrecTBO3HaHME

Bceero:

221
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4, HJIaHI/IpyCMLIe pe3yJabTaThbl OCBOCHUS yqeﬁﬂoro npeamerTa

JINYHOCTHBIE!

-YCTOMYUBBIA HMHTEpEC K UCTOPUM M JOCTHKEHHSIM B O0JACTH €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTH 32 POCCUNUCKUE €CTECTBEHHBIE HAYKHU;

TOTOBHOCTh K TIPOJOJKEHUIO 00pa30BaHUs, MOBBIIICHUIO KBATM(PUKAIIMKA B W3-
OpaHHOUW MPOhEeCCHOHATIPHOW JIESITCIBHOCTH C HCIIONh30BaHUEM 3HAHUW B
00JIaCTH €CTECTBEHHBIX HAYK;

- OOBEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIUM B 0OJIACTH €CTECTBEHHBIX
HayK JJIsi YeJioBeKa W OOIIeCTBA, yYMEHHUE HCIOJIb30BaTh TEXHOJIOTHYECKHE
JIOCTH)KeHUST B oOjacth (U3WMKH, XUMHUH, OWOJOTUU JUIsl TOBBIIICHUS
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHS B BHIOpaHHOU MpodecCuOHATbHOM
NEATENBbHOCTH;

- yMEHHUE MPOAHAIM3UPOBATh TEXHOTEHHBIC MOCIEACTBUS MJISI OKpY Karoleu
cpenbl, OBITOBOM U MPOU3BOJICTBEHHOMN JEATEILHOCTH YEJIOBEKA;

TFOTOBHOCTh CaMOCTOSITENIbHO JOOBIBATh HOBBIE JJisi C€0sl €CTECTBEHHO-HAaY4YHBIC
3HAHUS C UCTIOJIB30BAHUEM JIJISl STOTO JOCTYIMHBIX UCTOYHUKOB HH(POPMAIUH;
YMEHUE YIPaBIATb CBOEH [IO3HABATEIbHOW JEATENBbHOCTBIO, MPOBOAUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEIIJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHHME BBICTpaMBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHUS B KOMAaHJE IO
pEIIeHNI0 O0ITUX 3a/1au B 00JIACTH €CTECTBO3HAHUSA;

MeTanpeaMeTHbIe:

-OBJIaJICHUE YMEHUSIMM U HaBBIKAMH pA3JIMYHBIX BUJIOB T0O3HABATEIbHOM
NEATEIIbHOCTA U1 W3YYEHUS PA3HBIX CTOPOH OKPYXKAIOIIEro €CTECTBEHHOTO
MUpa,;

-IPUMCHEHHE OCHOBHBIX METOJIOB IO3HaHUSA (HAOJIONEHUS, HAYyYHOTO
OKCIIEPUMEHTA) JUIS W3YYCHHUs Ppa3IUYHBIX CTOPOH ECTECTBEHHO-HAYYHOMN
KapTUHBl MHpPA, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTH CTaJIKUBATHCA B
npodeccuoHanbHoM cepe;

-YMEHHE OTNPENENATh e U 33/1a9d JeSTEIHHOCTH, BRIOMPATHh CPEACTBA IS UX
JOCTH>KEHUS Ha MPAKTHUKE;

-YyMEHHUE HCIOJIb30BaTh Pa3JIMUHbIE MCTOYHUKHU JUISl TMOJYYEHHUS] €CTECTBEHHO-
Hay4YHOU MH(GOPMAIIMHU U OIICHUBATH €€ JOCTOBEPHOCTH JI TOCTHUKEHHS MOCTAB-
JICHHBIX 1IeJIeH U 3ajay,;

npeaMeTHbIE!

- cOpMUPOBAHHOCTH MPEJCTABICHUI O IEJIOCTHOM COBPEMEHHON €CTeCTBEHHO-
HAay4YHOW KapTUHE MUPA, TPUPOJIEC KaK €ANHOMN LIEJOCTHON CUCTEME, B3aUMOCBA3HU
YyeJioBeKa, MPUPOJLI M OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax
Bcenennoii,
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- BJAJCHUE 3HAHUSIMU O HauboJee BaXXHBIX OTKPBITUAX M JOCTHXKCHUSX B
0o0JlacTU €CTECTBO3HAHMsI, TMOBIMUSABUIMX HA HBOJIOLUUIO TNPEACTABICHUN O
MPUPO/JIE, Ha PA3BUTUE TEXHUKHU U TEXHOJOTHIA,
chOpMHUPOBAHHOCTh YMEHUS PUMEHATh €CTECTBEHHO-HAYYHbIC 3HAHUS IS 00h-
SICHEHUSI OKPYKAIOIINX SIBJICHHUM, COXpPAHECHHS 37J0pOBbs, obecreueHus 0e3ormnac-
HOCTH KU3HENEATEIbHOCTH, OEPEKHOTO OTHOIICHHS K MPUPOJIE, PAIIMOHATBLHOTO
MPUPOAOIIONIH30BAHNUS, & TAKXKE BBITIOJHEHUS POJIM TPAMOTHOTO TOTPEOUTENS;
- ¢(OpMHUPOBAHHOCTH MPEACTABICHUNA O HAYYHOM METOJE MO3HAHUS MPUPOIBI U
CpeICTBaX M3yUYCHHs] MeraMHupa, MaKpOMUpa U1 MUKPOMUDPA; BIIaJIeHUE TTPUEMaMHU
€CTECTBCHHO-HAYYHBIX HAOJIIOJCHUM, OIBITOB, UCCIEAOBAaHUM U  OILICHKH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTATOB;
- BJIaJICHUE MOHATUITHBIM allllapaToM €CTECTBEHHBIX HaYK, MTO3BOJISIONIUM M03HA-
BaTh MU, Y4aCTBOBaTh B JUCKYCCHUSIX MO €CTECTBEHHO-HAYYHBIM BOIIpOCaM, HC-
MOJIb30BaTh Pa3IMYHbIE HCTOUYHUKU UH(OPMALIUK JUIsl TOJTOTOBKUA COOCTBEHHBIX
paboT, KPUTHYECKU OTHOCUTHCA K coobmieHusmM CMMU, copepxamiuMm HaydHYIO
uH(popMalHIo;
-cOpPMHUPOBAaHHOCTh YMEHHW TMOHWMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOTO
3HaHMS IS KaXIOr0 4YeNOBeKa HE3aBUCMMO OT ero mpodeccruoHaabHON
JESTENbHOCTH, pa3anudarh (akThl U OIEHKH, CPAaBHMBATh OIICHOYHBIC BBIBOJIBI,
BUJIETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBA3b KPUTEPHUEB C ONPEACIICHHOMU
CHUCTEMOM IIEHHOCTEM!.

OcBoenne conaepxkanust ydeoHoro mnpeamera OVYII.14 EcrectBo3naHue

oOecrieunBaeT GOPMUPOBAHKUE U PA3BUTHE YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUI B

KOHTEKCTE MPEEMCTBEHHOCTH (POPMUPOBAHHUS OOIIUX KOMIIETEHIIUH.

Buabl yHuBepcaJbHbIX YU4eOHBIX JeHCTBHIT OO0mme KoMIneTeHIUH
(B coorBercTBUM ¢ PT'OC CIIO no
CHEHATbHOCTH)

duzuxka

Baeneunue. OK 1. [IloHumarp CyIIHOCT U
Pa3Butue cnocoOHOCTEH SCHO W TOYHO U3JAraTh | COIMAIBHYIO 3HAUYMMOCTh  Oymaymiei
CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBATh CBOIO TOUKY | mpodeccuu,  MposBIATE K Hel
3peHusi, BOCIPUHUMATh M AaHAJW3UPOBATh MHEHHUS | YCTOWYMBBIM HHTEpEC.

co0eceTHUKOB, TpU3HaBas mpaBo japyroro denoeka | OK 2. Oprann3oBbIBaTh COOCTBEHHYIO
Ha UHOE MHEHHUE. JESATEILHOCTh,  OTPEICIATh  METOIBI
[IpuBeneHre TPUMEpPOB BIMSHUS OTKPBITHA B | PEIICHUS TMPOPECCHOHATBHBIX 3ajad,
¢u3nKe Ha Tporpecc B TEXHUKE W TEXHOJOTWH | ONCHWBATh WX JA((EKTHBHOCTH U
MIPOU3BOJICTBA Ka4eCTBO.

OK 4. OcymiecTBasATh IOUCK, aHAIU3 U
OIleHKYy uH(pOpManuu, HEoOX0aUMOUN
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I IIOCTAHOBKH u perieHus
npodeccrnoHambHBIX 3ajad,
npodecCHOHATBHOTO U JIMYHOCTHOTO
Pa3BUTHSL

OK 5. HUcnonb3oBath HHGOPMAITMOHHO-
KOMMYHHUKAIIHOHHBIC TEXHOJIOTUU JIJIsI
COBEPILICHCTBOBAHHUSI
po(heCCHOHATBHOM IEATEITLHOCTH.

OK 6. PaGorarp B  KOMaHIE,
B3aMMO/ICHCTBOBATh C PYKOBOJICTBOM,

KOJJIeraMH " COLMATbHBIMU
napTHEpaMH.
MexaHunka

Kunemaruka. OK 5. Hcnose3oBare uHGOPMAITMOHHO-
O3HakoMJIeHHE co criocobamu ONMCAHMsI | KOMMYHUKAIIMOHHBIE  TEXHOJOTHH  JUIA
MEXaHMYECKOTO  JBMDKEHUS, OCHOBHOM 3ajaueil | COBEpIIEHCTBOBAHUS MpPO(ecCHOHATBHON
MEXaHUKH. JeSITeTbHOCTH.
N3yuenne  ocHOBHbIX  ¢usnmyeckux  BenuuuH | OK 6. Paboratp B KOMaHJe,
KUHEMATHUKHU: TIepEMEILEHUs], CKOPOCTH, YCKOPEHHS. | B3aUMOJICHCTBOBaTh C  PYKOBOJICTBOM,
HaGnroneHue  OTHOCUTENBHOCTHM  MEXAaHHYECKOIo | KOJIJIEraMM U COLMAJIbHBIMU IMapTHEPaMU.
nBuwkeHus. @opmynupoBaHue 3akoHa cioxeHus | OK 7. CraBuTh 1ead, MOTHBHPOBATH
CKOPOCTEH. JeSITeNbHOCTh BOCTIUTaHHUKOB,
HccnenoBanue paBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO | OPraHu30BbIBaTh M KOHTPOJIUPOBATH HX
JBWOKEHHs (Ha pUMepe CBOOOMHOIO MajeHus Tei) U | paboTy ¢ NpPUHATHEM  Ha  cebs

PAaBHOMCPHOI'O ABHXKCHHA TCJIa 110 OKPYXXHOCTH.

OTBETCTBCHHOCTH 3a KAa4CCTBO

[lonnmanue  cMbICia  OCHOBHBIX  (PU3MYECKHX

BEIINYMH, XapaKTepU3yIOIIHNX paBHOMEpPHOE

JIBIDKEHHE TeJla TI0 OKPY>KHOCTH

JnHamuka. OK 5. Mcnonb3oBaTh HH(PpOpPMAITMOHHO-

[Tornmanme CMBICTA TaKUX (UINUCCKUX MOJIEICH,
KaK MaTepuajibHas TOYKa, WHEpIUalbHAas CHUCTeMa
OoTCUeTa.

N3mepenne macchl Tena pa3IMYHBIMU CIOCOOaMHU.
N3sMmepenne cun B3auMOAEHCTBHS Tel. BeruucieHue
3HAUYEHUsI YCKOPEHHUS TeJl M0 HW3BECTHBIM 3HAUCHUSIM
JIEUCTBYIOLIUX CHJI U Macc Te.

YMeHue paznuyarh CHIYy TSDKECTM M BeC Tedja.
OObsicHEeHHEe ® TIPUBEJIEHHWE TIPHUMEPOB SIBIICHHS
HEBECOMOCTH.

[IpumeHeHre OCHOBHBIX TOHSITHH,
3aKOHOB JIMHAMUKH K PEIICHUIO 3a1a4

dbopmyn

KOMMYHHKAITIOHHBIC TEXHOJOTHUHU ISt
COBEPIICHCTBOBAHUS

npodeccnoHaTBLHOM e TEIILHOCTH.

OK 6. PabGorate B KOMaHse,
B3aMMO/ICHICTBOBATh C PYKOBOJCTBOM,
KOJIJIeraMu u COLIMANTbHBIMU
napTHEPaMH.

OK 7. CraBurh 1endH, MOTHUBHPOBATH
JEeSITENbHOCTh BOCIIUTAHHUKOB,
OpraHU30BBIBATH W KOHTPOJUPOBATH HUX
pabory ¢  TpuHATHEM ~ Ha  ce0s
OTBETCTBEHHOCTH 3a Ka4eCTBO
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3aKOHEI COXPAaHCHUA B MCXAaHUKC.

OObsicHEHHUE PCAKTUBHOTO JBUKCHHA Ha OCHOBC
3daKOHa COXpaHCHUS HMITYJIbCA. HpI/IMCHCHI/Ie 3aKOHa
COXpaHCHUA UMITYJIbCA IJIS1 BBIYUCIICHUA W3MEHEHUH

CKOpO cTen TCII IIpu Hux B3aMMO/JICHCTBUSIX.
Brruucnenue pa60T]i>I CHII u HU3MCHCHUA
KUHETHYCCKOM QHCPIrun TCIa. Brrancaenne

MOTEHIIUAIBFHOW JHEPruM Tel B TI'PABUTALIMOHHOM
noJie. XapakTepUCTHKA MPOU3BOAUTEILHOCTH MAIIUH
W JIBUTATelied C  WCIOJIb30BAaHUEM  TOHSTHS
MOIITHOCTH.

OK 5. Ucnonp3oBarh HH(OPMAITHOHHO-
KOMMYHHKAITIOHHBIE TEXHOJOTUHU ISt
COBEPIICHCTBOBAHUS

poheCCHOHAIBHON JeATEIHHOCTH.

OK 6. PaGorarp B  KOMaHIE,
B3aUMOJICHICTBOBATh C PYKOBOJCTBOM,
KOJIEraMHU u coLMaIbLHBIMU
napTHEpPaMH.

OK 7. CraButh 1eIH, MOTHBHPOBATH
JIeITETbHOCTD BOCIMTAaHHHUKOB,
OpraHW30BBIBATh M KOHTPOJUPOBATH WX
pabotry ¢  mpuHATHEM  Ha  cels
OTBETCTBCHHOCTH 3a KQUSCTBO

OcHOBBI MOJIEKYJISIPHOI (PM3MKH H TEPMOANHAMMKH

MounekynsapHas ¢puzuka.

DopMyIUpOBaHUE OCHOBHBIX MOJIOKCHU I
MOJIEKYJIIPHO-KMHETUYECKOW TeopuH. BrinmonHeHue
JKCIIEPUMEHTOB, CITy’KalLlUX 000CHOBaHHEM
MOJIEKYJISIpHO-KMHETHYecKoi Teopuu. Habmonenue
OpOYHOBCKOTO JIBMKEHUS U sIBICHUS TUDDY3HUH.
Omnpenenenue rapamMeTpoB BEILECTBA B
ra3o00pa3HOM COCTOSIHUM Ha OCHOBAaHUM YPaBHEHUS
COCTOSIHUS MJEANIbHOTO rasa. IIpencrasienue B Buze
rpaduka M30XO0PHOTO, n300apHOTO "
MU30TEPMHUUYECKOrO MPOLECcCOB. Briuncienue cpennen
KMHETUYECKOW  DHEPruM  TEIUIOBOTO  JBMKEHUS
MOJIEKYJI II0 H3BECTHOM TEMIIEpaType BeEIEeCTBa.
N3mepenne BIaKHOCTH BO3/1yXa

OK 5. Ucnonb3oBaTh HH(GOPMAIIMOHHO-
KOMMYHHKAITIOHHBIE TEXHOJOTUHU IS
COBEPILICHCTBOBAHUS

npodeccrnoHaNBHON IS TEIILHOCTH.

OK 6. PabGorath B KOMaHze,
B3aMMO/JICHICTBOBATh C PYKOBOJCTBOM,
KOJIJIeraMu u COLIMANTbHBIMU
napTHEPaMH.

OK 7 CraButh MOTHUBHUPOBATh
JeSITENIbHOCTh BOCIIUTAHHHKOB,
OpraHU30BBIBATb U KOHTPOJUPOBATH UX
pabory ¢  mpuHATHeM ~ Ha  ce0s
OTBETCTBEHHOCTH 33 Ka4eCTBO

LIEH,

TepmonnHaMuka. OK 5. Ucnonb3oBaTh HHGOPMAITMOHHO-
OKCIEPUMEHTAIBPHOE  HMCCIEJOBAHUE  TEIJIOBBIX | KOMMYHUKAIMOHHBIE TEXHOJOTUU JIs
CBOMCTB BellecTBAa. PacyeT KoJIMYeCTBa TEIJIOTHI, | COBEPIICHCTBOBAHUS
HEOOXOAUMOTO I  OCYHIECTBIEHHUS Ipoiiecca | MpodeCcCHOHAIBHON IeATEIHbHOCTH.
npeBpalieHusl BemecTBa W3 oxHoro arperatHoro | OK 6. PabGoratb B KOoMaHfe,
COCTOSIHHS B IPYTO€. B3aMMOJICHICTBOBATh C PYKOBOJCTBOM,
Pacuer wu3MeHeHUsT BHYTpPEHHEH »HHEpruu TeJ, | KOJUIeraMu u COLIMATTLHBIMH
paboThl M TEpeJaHHOrO KOJIMYECTBA TEIUIOTHl HA | MAPTHEPAMHU.
OCHOBaHWMU TepBoro 3akoHa TtepmoguHamuku. | OK 7 CraBuTh 1eIM, MOTHUBHPOBATH
OObsicHeHHWE TPUHIMIIOB  JIEHCTBUS  TEIUIOBBIX | AESITEIBHOCTH BOCIIUTAHHHKOB,
MaIIiH OpraHU30BBIBATh M KOHTPOJIUPOBATH UX

pabory ¢  TpuHATHEM ~ Ha  ce0s

OTBETCTBEHHOCTH 32 Ka4eCTBO

OCHOBBI JIEKTPOANHAMUKH

DJIEKTpOCTaTHKA. OK 5. Hcnosp3oBaTh HH(POPMAITMOHHO-
Boluncnenve cun B3aUMOAEWMCTBHUS ~ TOYEUYHBIX | KOMMYHHKAI[MOHHBIE TEXHOJOTUHU MJIS
ANEKTPUUECKUX 3apPsI/IOB. COBEPIICHCTBOBAHUS
Brruncnenne  HanmpsOKEHHOCTH WM MOTEHIMANA | TPOQPECCHOHATLHOMN A TEIIbHOCTH.
ANEKTPUUECKOro IoJid OAHOro u  Heckoubkux | OK 6. PaGorath B KOMaHe,
TOYEYHBIX 3aPsII0B. B3aUMOJICHICTBOBATh C PYKOBOJCTBOM,
N3mepenne pa3HOCTH MOTEHIIMATIOB. KOJUIETaMU u COIMAIbHBIMU
[IpuBenenue IPUMEPOB MIPOBOJIHUKOB, | TAPTHEPAMH.
JIUBJIEKTPUKOB Y KOHIEHCATOPOB. OK 7 CraBurh 1eAM, MOTHUBHPOBATH
Habmonenune SIBJICHUS AJIEKTPOCTATUYECKON | IS TEIbHOCTD BOCIMTAHHUKOB,
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MHAYKIUU W SBJIEHUSA MOJSPU3ALUUA JTUDJIECKTPHKA,

OpraHru30BbIBATHE W KOHTPOJIIMPOBATH HUX

HaXOJSLIEr0Cs B 3JIEKTPUYECKOM I10J1€ paboTty C MIPUHATHEM Ha ceos
OTBETCTBEHHOCTH 3a Ka4ECTBO
ITocTOSAHHBIH TOK. OK 6. Paborarr B KOMaHJE,

H3mepenne  MOIIHOCTU  IJEKTPUYECKOTO  TOKA.
Nsmepenune DJIC u BHYTPEHHETO CONPOTHBIICHUS

B3aMMOJICHCTBOBAThL C PYKOBOACTBOM,
KOJJI€raMu n coMaJIbHbIMH

MCTOYHUKA TOKa. IapTHEPaMH.
C6op ¥ wHcHBITaHUE DSJIEKTPUYECKUX Leneil ¢

pa3IMYHBIM COEAMHEHUEM IPOBOJHHUKOB, pacdyeT MX

IapaMeTpoOB

Mar»auTHOE TI0JIE. OK 6. Paboratp B  KOMaHufe,
Habmronenue paeicTBUsT MarHMTHOTO IOJIS  Ha | B3aUMOJIEHCTBOBaTb C PYKOBOJICTBOM,
IIPOBOJIHMK C TOKOM, KAPTUHOK MAarHUTHBIX MTOJIEH. KOJUIETaMH u COLIMAJIBHBIMHU
@opMyJIMpOBaHHE IIpaBUia JIEBOM PYKH U | HAPTHEPAMH.

OTpeJIeTICHUs] HallpaBJICHUs CHJIbI AMIiepa.
Brrunciienne cuil, JEMCTBYIOLIMX Ha IMPOBOJHHUK C
TOKOM B MAarHUTHOM TOJi€, OOBSCHEHHE MPUHIIHUITA
JEUCTBUS 3JIEKTPOABUTATEIIA. HccnenoBanue
SIBJIEHUSI JIEKTPOMArHUTHOM MHIYKLIMU

OK 5. Ucnonk3oBarh HH(OPMAITHOHHO-
KOMMYHMKAIIUOHHBIE TEXHOJOTUHU IS
COBEPLIECHCTBOBAHUS
po(ecCHOHATILHOM 1€ TeTbHOCTH.

Koe0anusa v BoJHBI

MexaHnndeckue KoJieOaHus U BOJHEI.

[TpuBenenue mpuUMepoB KoJeOATETbHBIX ABUKECHUHU.
HccnenoBanne 3aBUCHMOCTH Tepuoja KojeOaHui
MaTEMaTHYeCKOT0 MasgTHUKA OT €ro JJIMHBI, MacChl U
aMIUTUTYbI  KoJieOaHui. OmnpeneneHue yCKOpPEHUS
CBOOOJHOTO MaJIeHUsI C MOMOIIBI0O MAaTEMATHYECKOTO
MasTHHKa. HaOmroneHue KosebaHWN — 3BYydaIero
Tena.

[IpuBenenne 3HayeHUsT CKOPOCTH PACIPOCTPAHECHUS
3BYKa B Pa3JIMYHbIX CpCaax.

YMeHne 00BACHATh UCHOJIb30BAHUE YIbTpa3ByKa B
MEIULIAHE

OK 5. HUcnonb3oBaTh HHGOPMAITMOHHO-
KOMMYHHUKAIIHOHHBIC TEXHOJIOTUU JIJIsI
COBEPILICHCTBOBAHHUSI
npo(heCCHOHATBHOM JIEeATEITLHOCTH.

OK 6. PaGoratp B  KOMaHIE,
B3aMMO/ICHCTBOBATh C PYKOBOJICTBOM,

KOJJIeraMH u COLUATbHBIMA
napTHEpaMH.

OK 7 CraButh U€AM, MOTHBHPOBATH
JeSITETbHOCTh BOCTIUTAaHHHKOB,
OpPraHM30BBIBATH M KOHTPOJIMPOBATH HX
paboty ¢  npuHATHEM ~ Ha  cebsd

OTBECTCTBCHHOCTH 3a KA4C€CTBO

DJEKTpOMarHuTHbIE KOJIeOaHUs 51
BosIHBL. Habmroienne ocumiiorpaMmM rapMOHUYECKUX
KOJIEOaHUI CHJIBI TOKA B IIETIH.

OObsicHeHHEe NpeBpallleHUs] SHEPTUU B HICATBHOM
KoJ1e0aTeIbHOM KOHTYpE.

OK 5. Ucnonb3oBarh HH(OPMAITHOHHO-
KOMMYHHKAIIIOHHBIE TEXHOJOTUHU ISt
COBEPIICHCTBOBAHUS
npodeccnoHanbHOM e TENbHOCTH.

OK 6. Paboratb B  KOMaHJE,

W3ydyenue ycTpoiicTBa W TNpPHUHLMINA JCUCTBUS | B3aUMOJIEHCTBOBAaTH C PYKOBOJICTBOM,
TpanchopmaTopa.  AHaIU3  CXeMbl  Tepeladyd | KOJIeTaMH u CcOLMaIbLHBIMU
AIEKTPOIHEPT U Ha OoBIIINE PacCTOSIHHS. | TapTHEPAMH.

[IpuBenenue MIPUMEPOB BHUIOB paguocesizu. | OK 7 CraBuTh 1enId, MOTHBHUPOBATh
3HAKOMCTBO € YCTPOWCTBaMH, BXOMSIIMMU B | JEATEIHHOCTH BOCITUTAHHUKOB,
CI/ICTeMy paJII/IOCBHSI/I. OpFaHI/ISOBI)IBaTL 158 KOHTpOJ’II/IpOBaTB nux
OOcyxnenue  OCOOEHHOCTEH  pacmpocTpaHeHus | paboTy ¢ TOpuHATHEM  Ha  ceOs
PaJMOBOJIH OTBETCTBCHHOCTH 34 KQUSCTBO

CBeToBbIE BOJIHBI.

[IpumeHeHre Ha TPAKTUKE 3aKOHOB OTPAKEHUS U
NpeJIOMJICHUS  CBeTa MpH  pElIeHHH  3ajad.
HaGnronenue siBieHus Iudpakuud W JUCIIEPCUU
CBeTa. YMEHHE CTPOUTh H300paKEHMs INPEIMETOB,

OK 5. Ucnonb3oBaTh HH(GOPMALITUOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJOTHH JIJIsI
COBEPILIEHCTBOBAHMUS
npodeccnoHaNTBLHOM IeSATEIILHOCTH.

OK 6. Paborarp B  KOMaHJe,
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JaBaeMble JIMH3aMHU. PacyeT OITHUYECKOW CHIIBI

B3aMMOJICHCTBOBATh C PYKOBOJCTBOM,

JIMH3BI KOJIJIETaMH u COLUMAJIbHBIMU
napTHEPaMH.
OK 7 CraBurh uenau, MOTHBHPOBAThH
JESITeNbHOCTh BOCIIUTAHHHKOB,
OpraHu30BBIBATh M KOHTPOJIUPOBATH HUX
pabory ¢  TpuHATHEM ~ Ha  ce0s
OTBETCTBEHHOCTH 3a Ka4eCTBO

JJIeMeHThI KBAHTOBOM (pM3UKH

KBaHTOBBIE CBOIICTBA CBETA.

Habmonenue dotoanextpuyeckoro 3pdexra. Pacuer
MaKCUMAQJIbHON KMHETUYECKOW DHEPTUH AJIEKTPOHOB
npu goro3ddexre

OK 5. Hcnonp3oBaTh HH(pOpPMAITMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJOTHU IS
COBEPILICHCTBOBAHUS

podeCCHOHAIBHON e TETHHOCTH.

OK 6. Paborarp B  KOMaHje,
B3aMMOJICHICTBOBATh C PYKOBOJICTBOM,
KOJIJIETaMH u COLUAIbHBIMU
napTHEpamH.

OK 7 CraBuTh UL€AM, MOTHUBHPOBATH
JeSITeIbHOCTh BOCIIUTaHHHKOB,
OpPraHM30BBIBATH M KOHTPOJHMPOBATH HX
paboty ¢  mnpuHATHEM Ha  cebs
OTBETCTBEHHOCTH 32 Ka4E€CTBO

dusuka atoma.

dopmynupoBaHue TocTynatoB bopa. HaGmronenwue
JIMHEWYaTOr0 U HEMPEPHIBHOTO CIIEKTPOB.

Pacuer 4acTtoThl M JUIMHBI BOJIHBI HCITYCKaeMOTO
CBETa IpU  IepexoJe  aroMa M3  OJHOIO
CTalMOHAPHOI'O COCTOSIHUSA B JPYroe.

OObsicHeHue MpUHLKIA AEUCTBUS J1a3epa

OK 5. Mcnosp3oBaTh HH(PpOpPMAITMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJOTUHU IS
COBEPLICHCTBOBAHUS

npodeccnoHanbHOM e TeNbHOCTH.

OK 6. Paboratb B  KOMaHje,
B3aMMOJICHICTBOBATh C PYKOBOJICTBOM,
KOJIJIETaMH u COLMATbHBIMU
napTHEpaMH.

OK 7 CraButh MOTHUBHPOBATh
JeSITeTbHOCTh BOCTIUTaHHHKOB,
OpPraHM30BBIBATh M KOHTPOJIMPOBATH HX
pabory ¢  mpuHATHEM  Ha  ce0s
OTBETCTBEHHOCTH 32 Ka4E€CTBO

LEH,

@du3uKka aTOMHOIO fipa W DJIEMEHTAPHBIX YaCTHUL.
Habmonenue TpekoB anb(ha-yacTUll B Kamepe
Bunbcona. Perucrtpanus SAEpHBIX U3JIYYEHUH C
IOMOIIBIO cyeTyuKa | eirepa.

Pacder sHeprum cBA3M aTOMHBIX SIEP.

[ToHnMaHue [IEHHOCTH HAYYHOTO MO3HAHUSI MUpa HE
BOOOIIIE JJI1 Y€JIOBEYECTBA B LIEJIOM, a IS KaXKIOTO
oOydJaromerocss  JIMYHO, IIEHHOCTH  OBJIQJICHUS
METOJIOM HAy4YHOIrO TMO3HAHUSA JUIsl JOCTHXKEHUS
ycrexa B JIF0OOM BHJI€ MPAKTHUECKOU JEATETHHOCTH

OK 5. Ucnonp3oBarh HH(OPMAIIHOHHO-
KOMMYHHKAIIMIOHHBIE TEXHOJOTUU ISt
COBEPIICHCTBOBAHUS

poheCCHOHATBHON JEATEITHHOCTH.

OK 6. PaGorarp B  KOMaHIE,
B3aUMOJICHICTBOBATh C PYKOBOJCTBOM,
KOJIEraMHU n colMaabLHBIMU
napTHEpPaMH.

OK 7. CraButh 1eMH, MOTHBHPOBATH
JIEATENBHOCTD BOCIIMTAHHHUKOB,
OpraHW30BBIBATh M KOHTPOJUPOBATH WX
pabory ¢  mpuHATHeM ~ Ha  ce0s
OTBETCTBEHHOCTH 33 KQ4eCTBO

BcesienHas u ee IBOJIIONMS

Crtpoenue u pazsutue Beenennoit.
OOmBsicHeHHEe MOJETH paciuupsomieiics BeeneHHoi.

OK 5. HUcnonp3oBaTh HH(POPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJOTUU ISt
COBEPIICHCTBOBAHUS
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npodeccnoHaNBHON IS TEILHOCTH.

OK 6. Paboratb B  KOMaHje,
B3aMMOJICHCTBOBATh C PYKOBOJICTBOM,
KOJIJICTaMU u COLMAJIbHBIMU
napTHEPaMH.

[Tpoucxoxaeane CoTHEUYHON CUCTEMBI.
HaGmronenue 3Be3n, JIyHbl W IJIaHET B TEJIECKOIL.

OK 5. Hcnosip3oBaTh HH(PpOPMAITMOHHO-
KOMMYHHUKAIIHOHHBIC TEXHOJIOTHU IS

HaOnroneHue COMHEUYHBIX MSATEH C  IOMOLIBbIO | COBEPLIEHCTBOBAHMS

TEJIECKOTIA. po(ecCUOHATIBHOM 1eATETbHOCTH.
OK 6. Paboratb B  KOMaHje,
B3alMO/ICIICTBOBaTh C PYKOBOJCTBOM,
KOJlJIeraMH u COLIMAJIbHBIMU
napTHEPaMH.

Xumus
Bsenenue. OK 1. IloHumare CymHOCTH H

PackpeiTHe BKJIama XUMHYECKOM KApTUHBI MHpa B
€AMHYIO €CTECTBEHHO-HAY4YHYIO KapTUHY MUpA.
XapakTepucTUKa XHMHMM Kak IIPOU3BOAMUTEIIBHON
CHJIBI O0IIIeCTBA.

COLIMAJNBHYIO 3HAYUMOCTh CBOEH Oymymieit
npodeccuu, MposIBISATh K HEH YCTOWYUBBIIA
HHTEpEC.
OK 3. OueHuBaTh pUCKU U MPUHUMATh
pelIeHusl B HECTaHIaPTHBIX CUTYalHsX.
OK 4. OcymiecTBisTh MOUCK, aHAIN3 U

OIleHKY MH(pOpMaIK, HE0OXOAMMOM IS

[TOCTAaHOBKH u pelIeHus
podeccrnoHaIbHBIX 3a/1ad4,
npo(ecCHOHATBHOTO M JIMYHOCTHOTO
Pa3BUTHSL

OK 5. Hcnonn3oBaTh

MH(OPMALMOHHO-KOMMYHUKALIMOHHbIE
TEXHOJIOTMM  JUIA

podeCCHOHAIBHON e TEIHLHOCTH.

COBCPIICHCTBOBAHUA

OK 6. Paborarh B KOJUIEKTUBE U B

KOMaHJIE, B3aUMOJCHUCTBOBAaTL  C
PYKOBOJICTBOM, KOJUIEraMu "
COLIMAJIBHBIMU ITapTHEPAMHU.

OK 8. CaMocTosTensHO  OIpeaesiTh
3aja4n npo¢eccuoHaIbHOIO u
JUYHOCTHOTO  Pa3BUTHUSA,  3aHUMATbCS
camMo00pa3oBaHueEM, OCO3HAaHHO

IJIAaHUPOBATH IOBBIIIICHUC KBaJ'II/I(l)I/IKaI_[I/II/I.
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Baxueiine xuMuuecKue IMOHATHA.

YMeHHe garh  OIpenelieHHe U ONEepUpOBaATH
CIIEYIOLUMHU XUMUYECKUMHU MIOHATUSAMH.
«BEILECTBO», «XHMHMYECKMH DJJIEMEHT», «aToOM»,
«MOJIEKYIIa», «OTHOCHUTEJIbHBIC aTOMHas u
MOJICKYJIIDHAs  MAacChl», «HOH», <«aJJIOTPOIUA»,
«HA30TOIIBI», «XMUMHUYECKas CBA3bY,
«QIEKTPOOTPULIATEIILHOCTEY, «BAJICHTHOCTBY,

«CTENEeHb OKHUCIICHUA», «KMOJIbY», «MOJISIPHAS Macca»,
«MOJISIpHBINT ~ 00BEM  ra3o00pa3HbIX  BEILIECTBY,
«BEIIECTBA MOJICKYSIPHOTO W HEMOJEKYISIPHOTO
CTPOEHUA, «pacTBOPBI», «3JIEKTPOJIUT u
HE3JIEKTPOJIUT, «3JIEKTPOITUTHYECKAS
Jucconuanua», <OKHUCIHUTCIIb MU BOCCTAHOBUTCIIL»,
«OKHUCIIEHHE W BOCCTAHOBIIEHHE», «CKOPOCTb XHMHU-
YEeCKOW pEaKIMu», «XHUMHUYECKOE pPaBHOBECHEY,
«YTTEPOTHBINA CKeNeT», «(yHKIIMOHATbHAS TPYIIa»,
«HU30MEpUsI».

OK 4. OcymecTBisTh TOWCK, aHAIU3 H
OIICHKY HH(pOpMaluy, HEOOXOIUMOU st

INOCTaAaHOBKH n peuIcHuAd
Ipo q)CCCI/IOHaJIBHBIX 3aaa4,
Ipo (1)eCCI/IOHaJ'II>HOFO u JIMYHOCTHOI'O
pa3BUTHUS.

OK 6. PaGorars B KOJUIEKTUBE U KOMAaHIIE,
B3aMMO/JICHICTBOBaTh C  PYKOBOJICTBOM,
KOJUIETaMH M COIMAJIbHBIMH MTaPTHEPAMH.

OCHOBHBIE 3aKOHBI XUMHUH.

(I)OpMy.]'II/IpOBaHI/Ie 3dKOHOB  COXpPAaHCHUSA  MACChI
BCIICCTB )51 INOCTOSAHCTBA coCTaBa BCHIICCTB.
YcraHoBlieHue HpH‘IHHHO—CJ’ICI{CTBGHHOﬁ CBiA3U

MEXY COJEPKAaHUEM ATHX 3aKOHOB U HANMCAaHUEM
XUMUYECKUX (opMyn u ypaBHeHUH. PackpeiTre
(¢u3nYecKoro cmpiciaa cUMBOJUKH [lepmoanueckoi
TaOIUIBl XUMHUYEeCKHUX deMeHToB J. 1. MenneneeBa
(HOMEpOB  dJIEMEHTa, IMepHoja, TPYIMIbI) H
YCTAaHOBJICHUE  NPUYMHHO-CIICICTBEHHOW  CBSI3U
MEXJy CTPOCHHEM aToMa U 3aKOHOMEPHOCTSIMH
W3MEHEHHUS CBOMCTB DJIEMEHTOB W 0Opa30BaHHBIX
MMM  BEIIECTB B  Mepuojax ©  Tpymmax.
XapaKTepucTuKa 3JI€MEHTOB MaJIbIX MEPUOJIOB M0 UX
nojoxkenuto B Ilepuonmueckon cucreme [l N.
MeHpeneeBa

OK 4. OcymecTBisITh TOWCK, aHAIU3 H
OIICHKY HH(OpMaluy, HEOOXOIUMOM st

IIOCTAaHOBKH n PCUICHUA
Ipo Q)CCCHOHaJIBHBIX 3ajaa4,
Ipo (beCCI/IOHaJ'IBHOFO u JIMYHOCTHOI'O
pa3BUTHUS.

OK 6. PaGorares B KOJUIEKTUBE U KOMAaHIIE,
B3aMMOJICMICTBOBATh €  PYKOBOJCTBOM,
KOJUIETaMH M COIIMAIEHBIMH MTapTHEPAMH.

OCHOBHBIE TEOPUH XUMUHU.

VYcTaHOBNEHUE 3aBUCHUMOCTU CBOWCTB XMMHYECKHUX
BEIIECTB OT CTPOCHHUS AaTOMOB OOpa3yIOIIMX HX
XUMHAYECKUX 3JIEMEHTOB. XapakTepucTruka
BAKHEUIIUX  TUIOB  XUMHUYECKUX  CBSI3ed M
OTHOCHUTENILHOCTH 93T0il Tunojoruu. OObscHeHue
3aBUCUMOCTH CBOMCTB BEILECTB OT HX COCTaBa M
CTPOEHUSA KPUCTANINYECKUX pELIETOK.
DopMyTUPOBAHUE OCHOBHBIX IOJIOKEHUN TEOPUHU
ANEKTPOJIUTUIECKON JUCCOLIMAUU "
XapaKTepUCTUKAa B CBETE€ JTOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCAUHEHHUI.
@OopMyIMPOBAHUE OCHOBHBIX IOJIOKEHUN TEOPUHU
XUMHAYECKOTO CTPOCHHUS OPraHUYECKHX COCIUHEHUUN
U XapaKTepUCTUKA B CBETE€ ITOM TEOPUH CBOWCTB
BAKHEUIIMX TMPEICTABUTEIECH OCHOBHBIX KJIaCCOB
OPraHUYeCKUX COCTUHECHUM.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO
JeSITebHOCTD, OTpeseNTh METOIbI
peuieHUss  NpOQEecCHOHANbHBIX  3ajad,

OIIeHUBATh UX d(P(PEKTUBHOCTH U Ka4ECTBO.
OK 4. OcymecTBisaTh THOWCK, aHAIU3 H
OIICHKY HH(OpMaluy, HEOOXOIUMOM st

MOCTaHOBKH u pelieHus
npodeccrnoHanIbHbIX 3ajad,
npodeccuoHaTbHOTO M JIMYHOCTHOTO
Pa3BUTHSL

OK 6. PaboTaTh B KOJJIEKTUBE U KOMaH]IE,
B3aMMOJICHICTBOBATh C  PYKOBOJCTBOM,
KOJUIETaMH U COITUATBHBIMHY IMapTHEPAMHU

Baxnelimue BeniecTsa 1 MaTepualbl.

OK 4. OcymiecTBiiTh NOUCK, aHAINW3 U
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XapaKTepUCTHKa CTPOCHHUS aTOMOB U KPUCTAJUIOB U
Ha 3TOH OCHOBE — O00IUX (PUZNYECKUX U XUMUYECKHX
CBOMCTB METAJVIOB U HEMETAJJIOB. XapaKTEePUCTHKA
COCTaBa, CTPOCHHUS, CBOWCTB, IMOJY4YEHUS U
NpUMEHEHHE Ba)KHEUIINX HEMETAIUIOB.

XapakTepuCcTHKa COCTaBa, CTPOGHHUS M  OOIHMX

CBOMCTB B@XHEWIIMX KJIAaCCOB HEOPTaHUYECKUX
COCIUHEHUH,

Onucanme cocTaBa UM CBOWMCTB  BaKHEHIIMX
MpeCTaBUTENEH OPraHNYEeCKUX COCJIMHECHUM

METaHOJa M 93TaHOJIa, CIOXHBIX 3(PHUPOB, KHUPOB,
MbLJI, KapOOHOBBIX KHCJIOT (YKCYCHOW KHCJIOTBI),
MOHOCaxapHuI0B (rr0KO03B1), JMCaXapyI0B
(caxapo3sl),  monMcaxapumoB  (kpaxmMaia |
IEIUTIOJI03bI), AMUHOKHUCIIOT, OSITKOB, UCKYCCTBEHHBIX
Y CHHTCTHYECKHX TTOJIMMEPOB

OIICHKY HMH(OpMaluy, HEOOXOIUMOU st

MOCTaHOBKH u pelieHus
npodeccrnoHambHbBIX 3amad,
npo(ECCHOHATBHOTO M JIMYHOCTHOTO
pa3BUTHSL

OK 5. Hcnonw3oBarh uH(pOpPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIE ~ TEXHOJOTHH ISt
COBEPIICHCTBOBAHUS  MPO(GECCHOHATBFHON
JIESITCIIBHOCTH.

OK 6. PaboTraTh B KOJJIEKTHBE U KOMAaHJIE,
B3aMMOJICHICTBOBATh C  PYKOBOJICTBOM,
KOJIJIETaMU U COIMATIbHBIMU IMApTHEPAMHU.

XUMHUYECKUH SI3bIK U CHMBOJIMKA.

Hcnonb3oBanne B yueOHOH M mpodeccHOHATBHON
JIeATEIbHOCTH XUMUUECKMX TEPMUHOB U CUMBOJIUKHU.
Ha3biBaHue H3y4eHHBIX BEUIECTB MO TPUBUAIBHOMN
WM MEXAYHApOJHOW HOMEHKIIAType U OTpaKEHHE
COCTaBa ATHX COCTUHEHHH C MOMOIIBI0 XUMHUECKUX
dbopmyi.

OTpaxeHne XUMHYECKHUX IMPOLIECCOB C MOMOIIbIO
YPaBHEHUN XUMUUYECKUX PEAKIIUM.

OK 4. OcyuiecTBiiTh NOUCK, aHAIU3 U
OIICHKY HWH(pOpMalUU, HEOOXOMAUMOU st

IIOCTAaHOBKH u pelieHus
po(ecCHOHATBHBIX 3ajad,
npo(eCCHOHATBHOIO M JIMYHOCTHOTO
pa3BUTHSL

XHUMHUYECKUE PEAKIIUH.
OOBsICHEHHE CYIIHOCTH XHUMHUYECKHUX IIPOIIECCOB.

OK 4. OcymecTBiaTh TOUCK, aHAIN3 U
OIleHKY HH(OpPMAIUK, HEOOXOIUMOUN IS

Knaccudukamuss ~ XUMHUYECKMX  peakuuid 1O | MOCTAaHOBKH u pereHus

pa3IMYHbIM MPU3HAKAM. npodeccrnoHaIbHbIX 3ajad,
npo(eccuoHaIbHOTO M JINYHOCTHOTO
pa3BUTHSL

XUMHUYECKU IKCIIEPUMEHT. OK 2. OpraHu3oBbiBaTh COOCTBEHHYIO

BeInosiHeHNE XUMHUYECKOTO IKCIIEPUMEHTA B MOJIHOM | JESITEIbHOCTD, OTIPENEIATh METO/1bI

COOTBETCTBHUH C IPABUIIAMU TEXHUKU OE€30MACHOCTH. | pelmIeHuss  Mpo(ecCHOHATIBHBIX  3ajad,

Habmronenue, ¢uKcupoBaHHE U ONHCAHUE

PEe3yNbTaTOB MPOBEJIEHHOTO SKCIIEPUMEHTA

OILICHUBATh UX 3(P(PEKTUBHOCTH U KaueCTBO.
OK 4. OcymecTBisTh TOWCK, aHAIU3 H
OLICHKY HH(poOpMaluM, HeoOXOAUMOM st
MOCTaHOBKH u pereHus
npo(heccCHOHATBLHBIX 3ajad,
npo(eCCHOHATBHOIO M JIMYHOCTHOTO
pa3BUTHSL

OK 6. PaGorars B KOJUIEKTUBE U KOMAaHIIE,
B3aUMOJICHICTBOBATh €  PYKOBOJCTBOM,
KOJUIETAaMH W COLMAIBHBIMU TTapTHEPAMH.
OK 10. OcymecTBiasiTh NpOQHUIAKTHKY
TpaBMaTu3Ma,  OOECIeUYMBaTh  OXpaHy
JK3HU U 3J0POBbsS JETEH.

Xumuueckasi uHpopManus.

ITpoBeneHue CaMOCTOSITEIILHOTO HIOUCKA
XAMUYECKOH WHpOpMAMd C  HCIOJIb30BAaHUEM
pPa3MUYHBIX ~ MCTOYHHKOB  (HAYYHO-TIOMYJISIPHBIX
U3JaHUH, KOMIBIOTEPHBIX 0a3 MaHHBIX, PECypcoB

OK 4. OcymecTBiiaTh TOUCK, aHAIU3 U
OIICHKY HWH(pOpMAaIUK, HEOOXOIUMOU st
MMOCTAaHOBKH u penieHus
npodeccrnoHaIbHBIX 3azay,
npo(ecCHOHATLHOTO W JIMYHOCTHOTO
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Hurepuera); UCIIOJB30BAHUE  KOMITBIOTEPHBIX
TEXHOJOTUH  ans  oOpaboTkM M mepenadu
XHUMUYECKOH WH(pOpMAIlMd U €€ MPEACTaBICHUs B
pasin4HbIX popMmax.

pa3BUTHSL.

[IpopunsHoe W
coJiep>KaHue.
OObsicHEeHNE XUMUYECKUX SIBJICHUM, MPOUCXOAIINX
B [IpUPO/ie, OBITY U Ha MPOU3BOJICTBE.

CobmoieHre TpaBUJI  JKOJOTHYECKH TI'PaMOTHOTO
MOBEJICHUS B OKPYXAIOIIEH Cpeie.

OneHka  BAWSHUAS ~ XUMHUYECKOTO  3arpsi3HCHHS
OKpY)Kalolllel Ccpellbl Ha OpraHu3M 4eJoBeKa U
Ipyrue >kuBble opraHusmbl. CoOirofeHue IpaBuil
0e30MacHOTr0 OO0palleHus] C TOPIOYMMH U TOKCHY-
HBIMH BEIIIECTBAMHU, JJAOOPATOPHBIM 000PYyIOBAaHUEM.
Kpurnueckass oneHka JOCTOBEPHOCTH XUMHYECKOU
nH(OpMaIKHY, TOCTYMAONIEH U3 Pa3HBIX HCTOYHUKOB

HpO(bCCCI/IOHaJ'ILHO 3HAa4YNMOC€

OK 4. OcymecTBiaTh TOUCK, aHAIU3 U
OIleHKY HWH(OpPMAIUH, HEOOXOIUMOM s

IIOCTaHOBKH u pemeHus
poheCCHOHATBHBIX 3a;ad,
npoeCCHOHATBHOTO M JINYHOCTHOTO
pa3BUTHSL

OK 5. Hcnonb3oBarh uHGOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIE ~ TEXHOJOTHH ISt
COBEPIICHCTBOBAHUS  MPO(ECCHOHATBHON
JeSITeTLHOCTH.

OK 10. OcymecTBasiTh NpO(UIAKTUKY
TpaBMaTu3Ma,  OOECleuYnBaTh  OXpaHy

JKU3HU U 3J0POBbS JETEN.

Bbuogorus

buonorus — COBOKYITHOCTb HayK O KMBOH IIPUPOE.
Meroapl  HayyHOro  MO3HaHWs B OHOJOIHUU.
3HAaKOMCTBO C 00bEKTaMH U3Y4EHHs OMOJIOTHH.
BoisiBnenue poau  Ouonorun B (OPMHPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
Y IIPAKTUYECKOM NEATENBHOCTH JIFOIEH.

OK 1. [ToHuMars CyImHOCTb U COLIUAIBHYIO
3HaYMMOCTh CBOEH Oynymieil npodeccun,
IIPOSIBIIATH K HEH YCTOWYUBBIN UHTEPEC.

OK 4. OcymecTBisaTh TOWCK, aHAIU3 H
OLICHKY HH(poOpMaluM, HeoOXOAMMOM st

MOCTaHOBKH u pelieHus
npodeccrnoHanbHbIX 3ajad,
npodeccuoHaTbHOTO M JIMYHOCTHOTO
Pa3BUTHSL

OK 5. Hcnonb3oBarh uHGOPMAIMOHHO-

KOMMYHUKAIIUOHHbIE ~ TEXHOJOTUU  JJIs
COBEPIICHCTBOBAHUS  MPO(GECCHOHATBHON
JIeSITEIIbHOCTH.

OK 6. PabGorath B KOJ/UIEKTUBE U KOMAaHJE,
B3aMMO/ICHCTBOBATh C PYKOBOJICTBOM, KOJIEraMu
Y COLMAJIBHBIMU MAPTHEPAMHU.

Knetka.
3HaAKOMCTBO
OpraHU3MOB.
[Tonydyenue npeacraBieHusl O POJIM OPraHUYECKUX U
HEOPraHUYECKHUX BEILECTB B KIIETKE.

3HaHHe CTPOCHHUS KIIETOK IO pe3ylbTaTaM paboThl CO
CBETOBBIM MUKPOCKOIIOM.

C KJIETOYHOM TEOpUEH CTPOCHUS

OK 4. OcymiecTBiiTh NOUCK, aHAIU3 U
OIICHKY HMH(pOpMaIluy, HEOOXOIUMOU st

IIOCTAaHOBKH u pelieHns
npo(eccCHOHATIBLHBIX 3ajad,
npo(eCCHOHATBHOIO U JIMYHOCTHOTO
pa3BUTHSL

OK 6. PaGorars B KOJUIEKTUBE U KOMAaHIIE,

YMeHue onuchiBaThb MHUKpPOINpEnaparbl  KJIETOK | B3aUMOJICUCTBOBaTh € PYKOBOJICTBOM,
pacTeHuil. YMEHHME CpaBHUBAaTh CTPOEHUE KIIETOK | KOJUIETaMH M COLIMAJIbHBIMU MapTHEPAMHU.
pacTeHui n JKHBOTHBIX 10 TOTOBBIM

MHUKpOIIpenaparam.

Opranusm. OK 4. OcymecTBiiaTh TOUCK, aHAIN3 U
3HaHME  OCHOBHBIX  CIOCOOOB  Pa3MHOXKEHHUS | OLEHKY HHpOpMaluH, HEOOXOAMMOMN s
OpPraHu3MOB, CTaJuii OHTOI€HE3a Ha MpPUMEpEe | TOCTAHOBKHU i perieHus
YyeJI0BEKa. poheCCHOHATbHBIX 3a1ad4,
3HaHWEe TPUYHH, BBHI3BIBAIONIMX HAPYIIEHUS B | MPOPECCHOHATBHOTO U JAYHOCTHOTO
pPa3BUTUM OPraHU3MOB. YMEHHE TIOJIb30BAaThCS | PA3BUTHSL

TEHETUYECKOM TEPMHHOJIOTUEH W CUMBOJIMKOM,
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pemarb NpoCTEUIINE TeHETUYECKHUE 3a1aUH.
3HaHue 0COOEHHOCTEH HaCJICJICTBEHHOM "
HEHAacCJICJCTBEHH O N3MEHUYMBOCTH u nx
OHMOJIOTMYECKON POJIH B SBOJIIOIIMH KUBOTO.

Bun.

YMeHue aHaau3upoBaTh M OILICHUBATH pa3IMYHbIC
TUIIOTE3bl MPOUCXOXKIECHUS )KU3HUA Ha 3eMIIE.

YMeHue npoBOJUTH OMHUCAHUE OCOOEH OJTHOTO BHJIA
10 MOP(OJTOTHIECKOMY KPUTEPHUIO.

Pa3ButHe CcHOCOOHOCTEH SICHO M TOYHO H3JIararhb
CBOHW MBICJIH, JJIOTUYECKH 0OOCHOBBIBATH CBOIO TOYKY
3peHHs, BOCHPUHMMATh W aHAJIW3UPOBATH MHCHUS
coOeceTHUKOB, TIPU3HABAs MPABO JIPYroTro YeJOBEKa
Ha MHOE MHEHHUE.
YMeHue  1OKa3bIBaTh
MJICKOITMTAOIIHX,
YeJI0BEUECKHUX pac.

POICTBO
0O0IIHOCTH u

4ejnoBeKa U
paBEHCTBO

OK 2. Opranu3oBblBaTh COOCTBEHHYIO
JESITEIbHOCTB, OTIPENeNATh METOIbI
pemieHus — npodecCHOHaJIbHBIX  3ajad,
OIIeHUBATh UX 3P(HEKTHBHOCTh M Ka4eCTBO.
OK 4. OcymecTBiaTh NMOUCK, aHAIN3 U
OIleHKy HWH(OpMAIUK, HEOOXOIUMOUN IS

MOCTaHOBKH " pereHus
poheCCHOHATbHBIX 3aaad4,
npoEeCCHOHAIBHOTO ¥ JIMYHOCTHOTO
pa3BUTHSL

OK 5. MHcnonws3oBarh HH(POPMALUOHHO-
KOMMYHHUKAIIHOHHBIE ~ TEXHOJOTHH  JJISt
COBEpILIEHCTBOBAHUS  MPO(ECCHOHATBHOMN
JeSITeTbHOCTH.

OK 6. PaGorars B KOJUIEKTUBE U KOMAaHJIE,
B3aMMO/JICIICTBOBaTh C  PYKOBOJICTBOM,
KOJUIEraMH M COIIMAIbHBIMH MapTHEPAMH.

OKOCHCTEMBEI.

3HaHUE OCHOBHBIX 3KOJIOTMYECKHX (DAKTOpPOB M HX
BIIMSTHUSI HA OPTaHU3MBI.

3HaHWE OTIMYUTEIBHBIX MPU3HAKOB MCKYCCTBEHHBIX
COOOIIIECTB — arpO3KOCUCTEM.

[Tonydyenue npeacTaBaeHUs O CXEME IKOCUCTEMBI Ha
npumepe 6uochepsl.

JeMoHCcTpanuss ~ yMeHHsA  IIOCTAaHOBKM  LEJeH
JIeSATEILHOCTH, IJJAHUPOBAHUE COOCTBEHHOM
IEATECILHOCTH i1  JOCTMOKCHHS  ITOCTaBJICHHBIX

1[eJIeH, MPEIBUICHUS BO3MOXKHBIX PE3YIIbTaTOB ITHUX
JICUCTBUM, OpraHW3alld CaMOKOHTPOJS W OLEHKH
MOJIy4eHHBIX pe3ynpTaToB. OOyueHHe COOII0IECHUIO
NpaBWJI TOBEACHUS B  MNPHUpPOAE, OepekHOMY
OTHOIIICHUIO K OHMOJIOTHYECKUM 00BEKTaM
(pacTeHUsIM U HBOTHBIM U UX COOOIIECTBAM) M HUX
OXpaHe.

OK 1. [ToHumaTth CymHOCTb U COLUATbHYIO
3HaYUMOCTb CBOeW Oynymiel mpodeccuu,
MPOSIBJISIT K HEH YCTOMYUBBIM HHTEpEC.
OK 2. Opraau3oBbiBaTh COOCTBEHHYIO
JeSITeNIbHOCTD, OTIPENeIATh METO/IbI
pemieHus  npodeccHoHaJIbHBIX  3ajad,
OLICHUBATh UX 3(PPEKTUBHOCTH U KaUECTBO.
OK 3. OueHuBath pPUCKH H TNPUHUMATH
pelieHusi B HECTAaHAAPTHBIX CHUTYaIUsX.
OK 4. OcymiecTBiiaTh MOUCK, aHAIU3 U
OIICHKY HWH(pOpMaINUK, HEOOXOIUMOU st

MOCTaHOBKH u pereHus
npo(ecCHOHATBHBIX 3ajad,
npo(eCCHOHATBHOTO M JIMYHOCTHOTO
pa3BUTHSL

OK 9. OcymiecTBasTh NpodhecCHOHATbHYIO
JIeSITEIBHOCTh B YCIIOBUSX OOHOBJICHUS €€
esiel, CofepKaHusl, CMEHbI TEXHOJIOTHI.
OK 10. OcymectBiarh npopUIaAKTUKY
TpaBMaTu3Ma,  OOECIEYMBaThL  OXpaHy
YKW3HU U 3JI0POBbSI IETEH.
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5. YCJIOBUA PEAJIMZALINU YYEBHOI'O IPEJIMETA
5.1. TpeGoBannsi K MHHUMAJIBLHOMY MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecrie4eHH IO
Peanuzanusa nporpammel npeameTa TpeOyeT Hanu4usl yueOHOro kaOuHeTa
«EcTecTBO3HaHUEY.

O6opynoBanue yudeOHOro KaOUHeTa!
- IOCAJI0YHBIC MECTA 110 KOJUYECTBY CTY/ICHTOB;

- pabouee MecTo MpernoaaBaTes;
- TUIIOBbIE KOMIUIEKThI yueOHOro o0opynoBanusi «EctecTBo3HaHue»
- KOMIUIEKT Y4eOHO-HarasqHbIX ocoOuil «EcTecTBO3HAHUEY;

5.2. UudopmanuonHoe odecrieyeHmne

NudopmanimonHoe  obecrieueHre  OOyYEHHUS  COJIEPKUT  MEpPEUYCHb
PEKOMEHIYEeMbIX Y4YeOHBIX wu3gaHui, HHTepHET-pecypcoB, IOMOITHHUTEIbHON
JUTEpaTypPHI.
OcCHOBHBIC HCTOYHHKH
1. Camoiinenko I1.1. ®usuka nns npodeccuii U CreuaibHOCTEH COIMATLHO-
HKOHOMUYECKOT0 M TYMaHUTapHOTo mpoduiieil: yueOHUK i 00pa30oBaTeIbHBIX
YUpeXICHUI HadanbHOTO U cpeanero npod. O6pazosanus/ [1.11.Camoitnenko. —
M.:U3narensckuii nentp «Axagemus», 2014. — 496x1. ISBN 978-5-7695-6855-8
2. Tabpuenssa O.C. Xumus s npodeccuii U CHEeIHAIBHOCTEH COIMaIbHO-
HSKOHOMUYECKOT0 U TYMaHUTapHOTO Mpouieh: yueOHUK JUIsl CTyA. Y UpexaeHuil
cpen.nmpod. oopazoanus/O.C.I'abpuensa, N.I'.OctpoymoB. — 3-¢ u3a., nepepao.
U mon. — M.: U3narensckmii nieHTp «Akamnemus», 2016. - 272c. ISBN 978-5-
4468-2943-9
3. KoncrantunoB B.M. buosnorusi: yueOHUK 11 CTy. YuepexkaeHui cpea.mpod.
obOpazoBanusi/B.M.Koncrantunos, A.I'.Ps3anoB, E.O.DaneeBa; mnox pen.

B.M.KoncrantunoBa — 8 — e tusa., crep.-M:M3natensctBo «Akanemusi», 2014 —

320c. ISBN 978-5-4468-2642-1
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JlonoJIHuTeIbHbIE HCTOYHUKHU
1. Camoiinenko I1.1. ®usuka ays npodeccuii U crenuaibHOCTEH ColuaabHO-

HSKOHOMHYECKOTO W TYMaHUTApHOTO Tpoduiieli: yaeOHUK 711 00pa30BaTeIbHBIX
YUPEKISHUN HavambHOTO U cpexHero mpod. Obpazosanus/ I[1.M.Camoitnenko. —
M.:M3natenbckuii neHTp «Akagemus», 215. — 4961, ISBN 978-5-7695-6855-8
2. T'abpuensu O.C. Xumus it mpodeccuid M CHenUaTbHOCTeH COIHaTbHO-
PKOHOMUYECKOT0 M TyMaHuTapHoro mnpodwiei: yueOoHuk/O.C. ['aOpuensH,
N.I".OctpoymoB. — 2-¢ u3a.. — M.: UzmarensctBo «Axkanemusi», 2010. — 280c.
ISBN 978-5-7695-7537-2

3. Ilyroekun A.Il. buonorus: yueOnuk mis 10-11 kn. @ cpemnee (moiHOoe)
obmree odpaszoBanue (6a3oBwiii ypoBeHb)/A.ILITyrokun, H.A.IlyroBkuna. — 3-¢
3. — M.: U3marenbckuii meHTp «Axamemus», 2009. - 224c. ISBN 978-5-7695-
6420-8

4. KoncrantuHoB B.M. OOmias Ouosorusi: y4eOHMK JUIsl CTYJISHTOB Cpej.
npod. Oo6pazosanust /B.M. Koncrautunos, A.I'. Pesanos, E.O.®Dancesa; mox
pea. B.M.KoncrantunoBa. — 4-e¢ uza., mepepad. u jgomn. — M.:M3natensckuit
neHTp «Akanemus», 2007. — 256¢.

ISBN 978-5-7695-4006-6
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AHHOTAIIASL PABOYEHN TPOTPAMMBI YYEBHOI'O NPEIMETA
OYVYI1.16 EcTrecTrBO3HAaHHUE

CneunaabHocth. 44.02.01 JlomkompHOE 0Opa3oBaHue

HopmaTtusnbiii cpok ocBoenusi OIIOII 3 rona 10 mecsmer

Hesn m 3agaum y4eOHOro mpeamera — TpeOOBaHHUS K pe3yJbTaTaM OCBOEHMS
AUCHUTIUHBI

[Tnanupyemsbie pe3yabTaThl ocBoeHHs yueOHou nucruiuinabl OY /(.16 EcrecTBo3HaHMeE:!

- c(OopMUPOBAHHOCTHh TPEJICTABICHUN 00 DJKOJIOTHYECKOW KYJIBType KaK YCIOBUU
JOCTH)KEHUST  yCTOHYMBOrO  (COQNaHCHMPOBAHHOTO) pa3BUTHS OOMIECTBA W IPUPOJIBI,
IKOJIOTHUECKUX CBS3SIX B CHCTEME «UeJIOBEK—OOIIECTBO — MPUPOIA»,

- c(hOpMHPOBAHHOCTh 3KOJOTHYECKOTO MBIIUICHUS W CIIOCOOHOCTH YYUTHIBATH U
OIICHUBATh YKOJIOTHUECKUE TIOCTIEICTBUS B Pa3HBIX cepax NesTeIIbHOCTH,

- BIQJICHUE YMEHUSMHU MPUMEHSTh SKOJIOTHYCCKHE 3HAHUS B KU3HEHHBIX CUTYAIUAX,
CBSI3aHHBIX C BBIMIOJTHECHUEM THUITUYHBIX COIMATBHBIX POJICH;

- BJAJIEHUE 3HAHUSMH OKOJOTHYECKUX HMIEPATUBOB, TPAXKIAHCKUX TIpaB W
00s13aHHOCTEN B O00JIACTH DJHEPro- M pecypcocOepekeHHs B HWHTEpecaX COXpPaHEHUS
OKpY)KaroIen Cpeibl, 310POBbs U OE30MACHOCTH KHU3HHU,

- c(hOpMHUPOBAHHOCTh JTUYHOCTHOTO OTHOIIEHUS K SKOJOTHYECKUM I[EHHOCTSIM,
MOpPANbHOH OTBETCTBEHHOCTH 3a OKOJOTHMYECKHE TIOCIHEACTBHUS CBOMX JCHCTBHII B
OKpYXKarollen cpene;

- chopMHPOBAHHOCTHh CIMOCOOHOCTM K BBINOJHEHHUIO TMPOEKTOB 3KOJOTHUYECKH
OPUEHTUPOBAHHOM COLMATBHON JESATENbHOCTH, CBSI3aHHBIX C KOJIOTMYECKON 0e30MacHOCThIO
OKPY>KaIOIEeH Cpeibl, 3A0POBBEM JIIOJICH U MOBBILICHUEM KX YKOJIOTHUYECKON KYIbTYPHI.

HaumeHnoBanue pasaesioB npeamera (1 kype):
dusuka
Brenenue
Paznen 1 Mexanuka
Paznen 2 OCHOBBI MOJIEKYJISIpHOW (PU3HKH U TEPMOAMHAMUKHI
Paznen 3 OCHOBEBI 3JIEKTPOTUHAMUKHI
Paznen 4 KoneGanus 1 BOJTHBI
Paznen 5. DnemMeHThI KBAaHTOBOW (U3UKU
Paszgen 6. Bcenennas u ee 3Boronust
Xumus
BBenenune
Paznen 1.00mas u HeopraHudeckasi XuMUsI.
Paznen 2. Opranuueckas XUMHs
Pasnen 3. Xumus v )KU3Hb
Buosorus
BBenenue
Pasznen 1. Kitetka
Paznen 2. Oprannsm
Paznmen 3. Bun
Pasnen 4. DKoCcUCTEMBI
IIporpammoii yue6HOro nmpeaMeTa npeaycMOTPeHbI BH/IbI y4eOHO# padoThI:

Buj yueOHo# padoThl O0bem yacoB
MaxkcumasbHasi yueOHast Harpy3ka (Bcero) 221
O6si3aTesbHasl ayIUTOPHas YueOHasi HArpy3Ka (Bcero) 147
B TOM YHUCIJIE:




NPaKTUYECKUE 3aHATHS 50

CamocTosiTesibHasi padoTa odyuaronerocs (Bcero) 74

IIpomesicymounas ammecmayus 8 popme oughghepernyuposanto2o savema

[MporpaMmma y4eOHOM AMCHMILIMHBI pa3paboTaHa Ha OcHOBe DeepalbHOrO
rOCYJIapCTBEHHOI'O 00pa30BaTeILHOr0 CTaHAapTa IO MpOrpaMMe MOATOTOBKH CIEIIHAINCTOB
cpennero 3Bena (manee IIICC3) 44.02.01 JlomkonsHOEe 00pa3oBaHWE, BXOMAIIEH B COCTaB
yKpymHeHHO# rpymisl crienuanbHocTel 44.00.00 O6pa3oBaHue 1 Meaaroruyeckue HayKu.

MeTtoanyeckoe u nHGOpMaLOHHOE o0ecniedeHre y4eOHOr 0 mpegMeTa
1.Pabouas nporpamma 1o npeamery

2.KanengapHo-TeMaTH4ecKoe MiIaHupOBaHHUE

3. KOC no mpeamery

4. Matepuaisl TEKYyIIETo U pyOeKHOTO KOHTPOJIS.
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