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PabGouass mnporpamma yueOHOUM mucuummHel OVY].05. EcrectBo3nanue
paspaborana Ha ocHOBe TpeOoBanuit  denepanbHOr0  rocyJapCTBEHHOTO
0o0pa30BaTeNbHOTO CTaHJIApTa CPEAHEro oOIIero o0pa3oBaHMs, YTBEPKIECHHOIO
npukazoM MuHnucrepcTBa obpazoBanus U Hayku P® Ne 413 or 17.05.2012 r.,
OPEIbSABISEMBIX K CTPYKTYpE, COACPKAHUIO M pe3yslbTaTaM OCBOCHHUS y4uyeOHOMU
qucuuIUinHbel - «EcTecTBO3HaHME», B COOTBETCTBMM ¢ PexomeHpanusMu 1O
OpraHu3allid TOJIYYEHHUs] CpeaHero oOmero oOpa3oBaHHsA B NpelesaX OCBOCHUS
o0pa3zoBaTEIbHBIX MPOTrpaMM CpelHero mpodeccuoHabHOrO o0pa3oBaHMs Ha 0ase
OCHOBHOrO  oOmiero oOpa3oBaHUsi € y4yeToM TpeOoBaHUM  (enepaabHbIX
roCyJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB W MOIy4aeMoil mpodeccuu wiu
CIEUATBHOCTH CpEIHETO po¢heCCUOHAIBHOTO o0pa3zoBaHuUs (mucrMo
JlenapTameHTa rocyAapCTBEHHOW MOJUTUKH B cpepe NOATOTOBKU pabouuX KaJpoB U
JIT1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Pa3pa0doruuk nmporpamMmsI:
Crenapenko A.A., mpenogaBarenb SApocnasckoro ¢unuana I[IT'YIIC
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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
YYEBHOU JUCIIUIIJIMHbI

1.1. ObsacTh npuMeHeHusi padoueii MPOrpaMMal

PabGouas mporpamMma y4eOHOM IUCHMIUIMHBI SIBISETCS YacTbO MPOrpaMMBbI
MOJATOTOBKM  CIEIMAIIUCTOB CPEIHEro 3BeHa 1Mo cnenuanbHocT  38.02.03
OnepanmoHHas AeATeIbHOCTh B JJOTHUCTHUKE.

1.2. MecTo y4eOHOW AUCHUILUIMHBI B CTPYKTYpe NMPOrpaMmbl NMOATOTOBKH
CHENHMAJINCTOB CPe/IHEr0 3BeHa

Vuebnas pucnummmaa OVYJ[.05. EcrecTBo3HaHME OTHOCHUTCS K OOIIMM
yu4eOHBIM JIUCIUIUIMHAM O00I1€00pa30BaTENbHOTO LHUKIA. YueOHas AUCIUILTHHA
OVY]1.05. EcrecTBO3HaHME H3ydaeTcs Ha 0a30BOM ypOBHE.

1.3. leau u 3agaun y4eOHOM TMCHUILIMHBI — TPEOOBAHHUS K pe3yJibTaTam
OCBOCHMS Y4eOHOI TN CIUIINHBI

OcBoenune coaepxkanuss ydeOHoM muctumuinabl OYJI.05. EcrectBo3HaHmME
o0ecreynBaeT JOCTHKEHHUE 00YJatOUUMUCS CIEAYIOMIUX Pe3yIbTaTOB:

1. IMYHOCTHBIX, OTPAKAIOIIMX:

- POCCUIHCKYIO IPa)kAaHCKYIO UIEHTUYHOCTD, TATPUOTU3M, YBAKEHNE K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Itepes PonnHON, TOPAOCTH 3a CBOM Kpaid, CBOIO
Poauny, mpoiioe U HacTosiiee MHOTOHAIIMOHAIBHOTO Hapoja Poccuu, yBakeHue
roCyJapCTBEHHBIX CUMBOJIOB (rep0, (iar, ruMH);

- TPAXAAHCKYIO TO3UIMI0 KAk aKTUBHOIO W  OTBETCTBEHHOTO 4YJi€HA
POCCHIICKOTO  OO0IIEeCTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IpaBa M
00S3aHHOCTH, YBAXalOLIEro0 3aKOH M MPaBONOPAIOK, OOJaJArOIIEr0 YyBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA, OCO3HAaHHO  MPUHUMAIOIIETO  TPAJAUIIMOHHBIC
HAIlMOHAJIbHBIE M OOIIEYETIOBEUECKHE TYMAaHUCTUYECKHE U JEMOKpPAaTUYECKUE
LEHHOCTH;

- TOTOBHOCTb K CIIy€HUI0 OTeUuecTBY, €ro 3aluTe;

- ¢()OPMHUPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUsI HAYKHM U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KyJbTYp, a TAaKXK€ Pa3IU4HbIX (OpM OOLIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MecCTa B TOJIUKYJIBTYPHOM MHUPE;

- cpOPMUPOBAHHOCTL ~ OCHOB ~ CAMOPA3BUTHSI W CAMOBOCIIUTAaHUS B
COOTBETCTBUM C OOIIEYETOBEUECKUMHU IIEHHOCTSIMU M HJi€ajJaMu TPaxIaHCKOIo
OOIIECTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENbHOM, TBOPYECKOW U
OTBETCTBEHHOU JESITEIHHOCTH;

- TOJIEPAHTHOE CO3HAHUE U TTOBEJICHUE B MOJIMKYJIHBTYPHOM MHUPE, TOTOBHOCTD U
CIIOCOOHOCTh ~ BECTH JHAJIOT C JPYTMMH  JIIOJBMH, JIOCTUTaTh B  HEM
B3aMMOTIOHUMAHMsI, HAXOAUTh OOIWE 1IN U COTPYAHHYATH NJIsl WX JOCTHKEHUS,
CIIOCOOHOCTh ~ TMPOTHUBOCTOSITH  HMJEOJOTHU  OKCTPEMH3Ma,  HaIMOHAJIN3Ma,
KceHO(poOuU, TUCKPUMUHAIIMM TIO COIMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U APYTUM HETaTUBHBIM COLIMATBHBIM SIBIICHUSIM;



- HABBIKM COTPYAHUYECTBA CO CBEPCTHUKAMHU, JI€TbMHU MIIAJIIETO BO3paACTa,
B3pPOCIILIMA B o0pa3oBaTeIbHOM, OOIIIECTBEHHO  TIOJIE3HOW,  y4eOHOo-
MCCIIE0BATENbCKOM, MPOEKTHON U APYTUX BUAAX NESITEIBHOCTH;

- HPABCTBEHHOE€  CO3HAHME W  I[IOBEJICHHWE HA  OCHOBE  YCBOCHUSA
0O0IIIEYeIIOBEYECKUX [IEHHOCTEH;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHuIO, B TOM YKCIIE CaMOOOPa30BaHUIO,
Ha TMpPOTSHKEHUM BCEM JKU3HU; CO3HATEIbHOE OTHOLIEHHE K HEMPEPHIBHOMY
o0pa30BaHMUIO KaK YCJIOBHIO YCHEITHOW MPOGEeCCHOHATBPHOW W OOIIEeCTBEHHOU
JEATEIIbHOCTH;

- c(hOpMUPOBAHHOCTh 3KOJIOTHYECKOTO MBINIJICHUSI, TOHUMAHUS BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHOM U COLUAIBHOU
CpeIlbl; IPUOOPETEHHE OIBITAa KOJOTO-HANIPABICHHON JEATEILHOCTH;

2. MeTanpeaMeTHBIX, OTPaXKaIOIIUX:

- YMEHHE CaMOCTOATENIBHO OMNPENENATh UEIU JEATEIIbHOCTH U COCTaBIATH
IUIAHbl  JIESITEIbHOCTH; CAMOCTOSITENIbHO  OCYIIECTBIISITh, KOHTPOJHMPOBATH H
KOPPEKTUPOBATh [IEATEIIBHOCTh; KCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHl IS
JIOCTHKEHMSI TIOCTABJICHHBIX 1I€JIel W peaiu3alluu IJIaHOB JIESITEIbHOCTH; BHIOMPATH
YCHELIHBIE CTPATETUU B PA3JIMYHBIX CUTYAIUsX;

- yMEHUE TPOJYKTUBHO OOIIAThCA U B3aUMOJIEHCTBOBATH B IIpoOIlEcCe
COBMECTHOM AEATEIbHOCTH, YUYUTHIBATh MO3ULIMHU JPYTUX YYACTHUKOB JEATEIIBHOCTH,
¢ pexkTUBHO pa3pemaTbh KOHPIUKTHL;

- BJIJICHUE HaBBIKAMHM TIO3HABATEIHHOM, Yy4E€OHO-HCCIIENOBATEIbCKOU U
MPOEKTHOM JAESATENbHOCTH, HABBIKAMHU pa3pellieHuss MNpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAaMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIICHUs MPaKTUUYECKUX 3ajad,
MPUMEHEHUIO Pa3JIMYHBIX METOOB MTO3HAHUS;

- TOTOBHOCTh M  CIOCOOHOCTH K CAMOCTOSITEIbHOM  WH(OpPMaIIMOHHO-
MO3HABATENILHON JIEATEIbHOCTH, BJIAJICHUE HABBIKAMH TOJTY4YEHUS HEO0OXOAUMOn
uH(pOpMAIUU U3 CIOBapei pa3HbIX THIOB, YMEHHE OPUEHTUPOBATHCA B PA3IMYHBIX
UCTOYHHUKAX WHGOpMAIMK, KPUTUYECKA OLICHUBAaTh W  HMHTEPIPETUPOBATH
uHMOPMAITHIO, TTOJIYIaeMYIO U3 PA3TUYHBIX HCTOYHUKOB;

- YMEHHUE HUCIOJIb30BaTh CPEICTBA MHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX
texHonorui (manee - MKT) B pelmieHMH KOTHUTHMBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 33Jlad C COOJIIOJICHHEM TPEOOBaHUI SPrOHOMHUKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUSI, MPABOBLIX U ATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- YMEHHE CaMOCTOSITEIIbHO OLICHUBATh U IPUHUMATH PEIICHUS, ONIPEACIISIONINE
CTpaTEruio MOBEICHUS, C YUETOM I'PaKIaHCKUX W HPABCTBEHHBIX IIEHHOCTEH;

- BJIQJICHUE HaBBIKAMHU  TIO3HABAaTEIbHOM  pedeKCMu Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUH UM MBICIHUTENBHBIX IPOIECCOB, HMX PE3YyJIbTAaTOB U
OCHOBAHUM, TPaHUIl CBOETO 3HAHUA M HE3HAHUS, HOBBIX MO3HABATEIbHBIX 33Jlay U
CPEACTB UX JOCTHKCHUS;

3. npeaMeTHBIX, OTPAKAIOIIHX:

- cOpPMHUPOBAHHOCTh TMPEJCTABICHUN O IICJIOCTHOM COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHHE MUPA, O MPUPOJIC KAK €IMHOMN LIEJIOCTHON CUCTEME, O B3aUMOCBA3U



YelioBeKa, MPHUPOAbI M OOIIECTBAa; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTadax
Bcenennoii;

- BJIQJICHUE 3HAHUSAMU O HauOoJiee BaKHBIX OTKPBITHSX M JOCTHKEHUSAX B 001acTu
€CTECTBO3HAHMUS, MOBIMABUIMX HA OHBOJIIOLMIO MPEJICTaBICHUH O NpUpOJE, Ha
pa3BUTHE TEXHUKH U TEXHOJIOTHHA;

- cOpMHPOBAHHOCTh YMEHHUSI IPUMEHSTh €CTECTBEHHO-HAy4YHbIC 3HAHUS JJIs
OOBSICHEHUSI OKPY)KAIOLIUX  SIBJICHUM, COXpaHEHUs 3[0pOBbS, OOECIEeUEHUs
0€30MacHOCTH  KU3HEACITENbHOCTH, OEpPEKHOr0  OTHOIICHHUA K  MPHPOJE,
PAlMOHAIIBHOTO TMPUPOJIONOJIB30BAaHUS, @ TAKXKE BBINOJHEHUS POJIA TPaAMOTHOIO
OTpeOuTENS;

- chOpMHPOBAHHOCTH TPEACTABICHUN O HAyYHOM METOJIE€ TMO3HAHUSA NTPUPOIBI U
CpEICTBaX M3YYEHHUS MEramupa, MakpoMhpa U MHUKPOMHUDA; BIAJCHHUE IMpPUEMaMU
€CTECTBEHHO-HAYYHBIX  HAOJIOJEHUM, ONBITOB  HWCCIEAOBAaHU U  OLIEHKHU
JIOCTOBEPHOCTH MOJYyYEHHBIX PE3YJIbTATOB;

- BJIAJICHUE MOHATHMHBIM allapaToM €CTECTBEHHBIX HAYK, IO3BOJISIOIIMM I103HABATh
MUp, Y4aCTBOBAaTh B JUCKYCCHUAX IO €CTECTBEHHO-HAY4YHBIM BOIIPOCAM, HCIIOJIb30BAThH
pa3auyHble MUCTOYHMKM HWH(GOpMaluMu [Uisl TOATOTOBKM COOCTBEHHBIX pabdoT,
KPUTHYECKH OTHOCUTBbCI K cooOuieHussMm CMMU, coaepxamiuM  HaydHYIO
uHdOpMaIHIO;

- ¢(hopMHPOBAHHOCTh YMEHUN MOHUMATh 3HAUNMOCTh €CTECTBEHHO-HAYYHOI'O 3HAHUS
JUISL KaXKJI0TO YeJIOBEeKa, HE3aBUCHMO OT €ro npo(ecCHOHaIbHON NeATEeIbHOCTH,
paznuyaTth (akTbl U OLEHKH, CPABHUBATH OIIEHOUYHBIE BBIBOJIbI, BUJIETh UX CBS3b C
KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEAEIEHHON CUCTEMOW LIEHHOCTEM.

1.4. KoauyecTBO 4YacoB Ha OCBOeHHe padoyedl mNporpamMmbl y4yeOHOM
TUCIUTITTHHBI
MaKcUMasibHas yueOHasi Harpy3ka o0yuarorierocsi — 388 4acoB, B TOM YHUCIIE:
oOs13aTeNbHas ayIuTOpHAs yueOHast Harpy3ka ooyuaroierocst — 234 vaca,
camocTosATenbHas pabora oOy4aromierocs — 154 yaca.



2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JJUCHOUIJINHBI

2.1. O0beM yueOHOM QTUCHHMILUIMHBI M BHABI Y4e0OHOH padoThI

Buj yueOHoii padoThI

0O0BEéM B yacax

O061beM 00pa3oBaTeIbHON MPOrpaMMbl 388
B TOM YHCIIE:

TEOpETHYECKOe 00yUeHne 204
1ab0paTOPHBIE 3aHATHS 30
MPAKTUICCKHUE 3aHITHS -
CamocTtosTenbHas paboTta 154

IIpome:xxyTounasi arrecranusi B gopme n1udpepeHIUpoBaHHOrO 3a4eTa B 1 cemecTpe

IIpome:xxyTounasi arrectanusi B popMe 3K3aMeHa BO 2 ceMecTpe
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1.2. TemaTuyeckuii IJIaH U COAepPKaHNEe YUeOHOH JUCHTUIITIHHBI

HaumenoBanue Conep:xxanue yueOHOIro MaTepuaJia, JJadopaTopHble U MPaAKTHYECKHE O0beM YpoBennb
pa3aesioB U TeM 3aHSATHSI, CAMOCTOSITeIbHasl padoTa 00y4yaloumumxcst YacoB OCBOECHMHS
1 2 3 4
BBenenne ®dusnka — (yHIaAMEHTaIbHAs HayKa O mpupone. EcTecTBeHHO-HAYYHBIH METO/
MO3HAHMS, €r0 BO3MOXHOCTH W TPaHUIBl MPUMEHUMOCTH. ODKCIEPUMEHT H
TEOpHs B MPOIIECCE MO3HAHUS MPUPOaAbl. MoaenupoBanue GU3NICCKUX SIBICHUIN
n 1poueccoB. EcTecTBEeHHO-HaydHas KapTMHA MHpa W €€ BaKHEHIIUe 1 1
cocraBisironue. EMWHCTBO 3aKOHOB TPHPOABI M COCTaBa BEIIECTBA BO
Bcenennoii. OTKpbITHS B PU3NKE — OCHOBA IIpOrpecca B TEXHUKE U TEXHOJIIOTHHU
MIPOM3BO/ICTBA.
Pa3znen 1. Xumus 101
Tema 1.1. OcHoOBHbBIE IOHATHS ¥ 3aKOHbI XUMHH
Oo6mas u Heoprannveckasi | [Ipeamer xumun. BemectBo. AToM. Monekymna. XUMHUECKUI 3JIEMEHT U (POPMBI 1 1
XHUMUA ero cymectBoBanus. [IpocTble M CIOXKHBIE BeIIeCTBA. AJUIOTPONHUS H €€
MIPUYUHBI.
HN3mepenue BemecTna.
OcHOBHBIE 3aKOHBI XMMHUHM. Macca aTOMOB M MOJIEKYJd. ATOMHasi €IUHUIIA 9
Maccbl. OTHOCHUTENIbHBIE aTOMHasi W MOJIEKyJisgpHas Maccbl. KonumdecTBo 2
BemiectBa. [locTostHHas ABoraapo.
Pacuyers! 1o Xumu4yecKuM (popmyiam.
Momnsipaast  macca. 3akoH ABoranpo. MonspHbli 00beM Ta30B. 3aKOH 2 2
COXpaHEHHUs MACChl BEHIECTBA.
Hepuoauveckuii 3akoH 1 Ileprnoanyeckasi cucreMa XMMHYECKUX JJIEMEHTOB
.. MenaeneeBa
Otkpeitue Ilepuogmueckoro 3akoHa. 3HaueHue llepuognueckoro 3akoHa u 2 2
[Tepuonnueckoit cucrembl xumuyeckux osnemeHtoB J[.M.MenneneeBa miist
pa3BUTHUSI HAYKU U TOHUMAHUS XUMUYECKON KApTUHBI MUPA.
Crtpoenue BemecTrsa 5 5
[Ipupona xumudeckoit cBsa3u. KoBajaeHTHast CBA3b: HEMOJISIPHAS U MTOJISIPHASL.
HNoHHasa cBA3b. 5 5

Wonnas cBsa3b. KaTHOHBI M aHUOHEL.




B3anMocCBsI3b KPUCTA/UIMYECKUX PELIETOK BEIIECTB ¢ PA3JIHYHBIMH TUIIAMU
XUMHUYECKOI CBA3H.
Mertanueckas cBsizb. BoopoiHas CBSI3b.

Boaa. PacTBopsl
Bona B mpupone, ObITy, TeXHUKE M Ha Ipou3BojacTBe. dDusnyeckue u
XMMHUYECKHE CBOWCTBA BOJIBI. 3arpsi3HUTEIN BOABI M COCOOBI OUUCTKH.

ArperaTHbie COCTOSIHHSI BO/bI H €€ Mepexo/bl H3 0JITHOT0 arperaTHOro
COCTOSIHHSI B IPYTO€.
XKecrtkas Bojia u ee ymsiraenue. OnpecHeHUe BOIBL.

PacTrBopeHue TBepAbIX BelleCTB M Fa30B.

3aBHCUMOCTh PAaCTBOPUMOCTH TBEPJbIX BEIIECTB U Ta30B OT TEMIEPATypHI.
MaccoBast 707 BellleCTBa B pacTBOPE Kak CHOCOO BBIPaXEHHUS COCTaBa
pacTBopa.

XuMHYeCKHe peakuuu
[lonsiTue O XuMMHMUecKOW peakiuu. Tumnel XuUMHUYecKux peakuuid. CKOpoOCTb
peakuu 1 GaKTophl, OT KOTOPHIX OHA 3aBHCHT.

XuMHnYecKkoe paBHOBecHe M CIIOCO0bI €ro cMeleHMs.
TennoBoit 3¢ppexT xumuueckon peakuu. XUMUYECKOE PAaBHOBECUE U CIIOCOOBI
€ro CMEILCHUs.

I'mppoaus
OOpatumblii ¥ HEOOpaTUMBIA THAPONM3. [UAPONU3 OpraHUYECKUX U
HEOPraHWYECKUX COCTMHEHUN

DJIeKTPOJIN3
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MTPOIECCHI

MeTtaiabl
XHUMHUUYECKHE CBOMCTBA METAJIJIOB

Hemerayabl
XUMHUYECKUE CBOMCTBA HEMETAJIOB

Kuciaorsl
XUMHUYECKUE CBOUCTBA KUCIIOT

OcHoBaHus
XUMHUYECKHE CBOMCTBA OCHOBAaHUH

Coan




XUMHUYECKUE CBOUCTBA COJIEN

I'eneTnyeckas cBsi3b MEXKIY KiIIaCCaMH HCOPraHMIeCKUX BEIIECTB

['eHeTnueckuii psiJl BEMIECTB 2
JlaGopaTopHble 3aHSITHS 4
1. Knaccuduxanust HEOPraHMYECKUX COCTUHEHNH U UX CBOMCTBA
2. PemeHue SKCIEpPUMEHTAIBHBIX 33/lad IO TeMe oO0Ias W HeopraHudecKas
XUMHS
CamocTosiTe/ibHasi patoTa 00y4Yaluuxcsi 25
IToaroToBKa K 3aHATHM, MOATOTOBKA COOOIICHMIA, pab0Ta C KOHCIIEKTOM

Tema 1.2. OcCHOBHBIE IOHATHSI OPTAHMYECKON XMMHUM U TEOPHUs CTPOCHUS 2

Opranuyeckast XumMus OPraHUYecKHUX COeIUHECHUI.
[Tonstue wm3omepuu. Bunasl mzomepuu: cTpykTypHas (YrJIEpOIHOTO CKeEJeTa,
MTOJIOKCHUS KPATHOH CBSI3M WM (PYHKIIMOHAIBHOM TPYIIITEI), TPOCTPAHCTBEHHAS.
MHoroo6pas3ue opraHu4ecKuX COCTMHCHUM.
HomenkiaTypa opraHn4ecKux coeIMHeHui 2
OCHOBBI HOMEHKJIATYPhl OPTaHMYECKUX COCTUHEHUN
AJIKaHBI 2
XHUMUYECKUE CBOKMCTBA U TUIIMYHBIC MPEICTABUTEIN Kacca
AJIKeHBI 2
XHUMUYECKUE CBOKMCTBA U TUIIMYHBIC MPEJICTABUTEIIH KJacca
AJIKMHBI 2
XHUMUYECKUE CBOKMCTBA U TUIIMYHBIC MPEICTABUTEIN Kacca
AJIKaANEHBI 2
XHUMUYECKUE CBOKMCTBA U TUIIMYHBIC MPEICTABUTEIN Kacca
Muknoankanbl 2
XHUMUYECKUE CBOKMCTBA U TUIIMYHBIC MPEICTABUTEIN Kacca
ApeHbl 2
XHUMUYECKUE CBOMCTBA Y TUIIMYHBIE MPEICTABUTEININ Kacca
CnupTsl 2
XUMHUYECKHE CBOMCTBA U TUIIMYHBIE MPEICTABUTEIN KJlacca
DeHoJIbI 2
XUMHUYECKHE CBOMCTBA U TUIIMYHBIE MPEJCTABUTEIN Kilacca
AJbaernabl U KeTOHbI 2

XHWMHUYECKHE CBONCTBA U TUIIMYHEIE MPEACTAaBUTCIIN KJIaCCa

10




Kap6oHoBble KHCJI0THI
XUMHUYECKUE CBOMCTBA M TUIIMYHBIE MPEJICTABUTEIIN KIacca

ddupsl 2
XUMHUYECKUE CBOMCTBA M TUIIMYHBIE MPEJICTABUTEIIN KIacca
MbL1a 2
XUMHUYECKUE CBOMCTBA U THIIMYHBIE IPEACTABUTEIIN KJIacca
YriaeBoanl 2
XUMHUYECKUE CBOMCTBA M TUIIMYHBIE IPEACTABUTEIIH KJIacca
AMMUHBI 2
XHUMUYECKUE CBOKMCTBA U TUIIMYHBIC MPEICTABUTEIN Kacca
AMHHOKHCJIOTBI 2
XHUMUYECKUE CBOKMCTBA U TUIIMYHBIC MPEICTABUTEIIN Kacca
Bbeakn 2
XHUMHUYECKUE CBOMCTBA U TUIMYHbBIC MPEICTABUTEIN Kjlacca
I'eneTnuyeckas CBA3L MeKAY KJIACCAMH HEOPTAHNYECKHUX U OPraHUYeCKHX 2
BelecTB
['eneTnyeckass CBsi3b MEXJy KIacCaMd HEOPTaHMYECKUX M OPraHUYeCKUX
BCIIECTB
JlaGopaTopHble 3aHATHUS 4
3. Perenne skcriepiMeHTaIbHBIX 33724 IO TEME OpraHuYecKask XUMHUS
4. UnenTudukaius opraHuyecKux COeTMHEHUN
CamocrosiTesibHas padoTa 00y4alOIIMXCs 20
[ToaroroBka K 3aHATHSIM, IOJITOTOBKA COOOIIEHHI, paboTa ¢ KOHCIIEKTOM

Tema 1.3. Xumus B ObITY 2

XuMHSA U KM3Hb BBITOBBIE CHHTETHUECKHE MOKOIINE CPEACTBA
IlnacTMaccenl M BOJIOKHA 2
Hcnonb30BaHre NOJUMEPOB OBITY
JlekapcTBa 2
Oprannueckuii CHHTE3 U UCTOPHUSI CO3/IaHUS JIEKApCTB
Buramuubl U pepMeHTbI 2
buonornyecku akTHBHBIC BEIIECTBA
TI'opmonbI 2

Knaccmbmcauml TOPMOHOB B 3aBUCUMOCTHU OT UX XUMHNYCCKOTI'O CTPOCHUSA
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XMMHUS U OPraHHU3M 4YeJI0BeKa
XUMUYECKHUE DJIEMEHThI

XHMHYECKHE OCHOBBI NUIEeBapeHUsA

XUMHUYECKUE PEaKIiH, JeKaIie B OCHOBE 0OMEHa BEIIECTB 2
JlaGopaTopHble 3aHATUSA 5
5. BelsABiIeHME 1EHCTBUS aMUiIa3bl CIFOHBI HA KpaxMall
CamocrosrenbHas pabora 00ydarommxcs 20
[TonroToBKa K 3aHATHUSIM, TOJITOTOBKA COOOIICHMIA, paboTa ¢ KOHCIIEKTOM

Pasznen 2. duszuka 56

Tema 2.1.Mexanuka Kunemaruka
Mexannueckoe apmxkeHue. Cucrema otcuerta. Tpaekropus nBukeHus. IlyTs.
Ilepememienne. PaBHOMepHOe  mpsMosiMHEHHOe — ABMkeHHE.  CKOpOCTb.
OTHOCUTENHHOCTh MEXAHWYECKOTO JBUKEHUS. 3aKOH CJIOXKEHUS CKOPOCTEH.
I'papuxu npwxenus. CpenHsissi CKOPOCTh IpPU HEPAaBHOMEPHOM JIBUKECHMHU. 6
MrHoBeHHass  CKOPOCTb. PaBHOYCKOpPEHHOE IpPSMOJIMHEHHOE  JIBHIKCHHE.
VYckopenne. CBobogHoe mnaaeHue Ten. KpuBonuHeliHoe IBMXKEHUE. YTIoBas
CKOpOCTb. PaBHOMEpHOE ABM)KEHHE IO OKPYXHOCTU. LleHTpocTpemutenbHOe
YCKOpEHHUE.
JAnnamuka
Macca u cuna. B3aumoneiictBue ten. 3akoHbl JuHaMUKU. CHIBI B IIPUPOJE. 6
Crnioco6s1 u3mepenust cuil. MHepimanpHas cucteMa oTcueTa. 3aKOH BCEMHPHOTO
TaroreHus. HesecoMocTs.
3aKoHBI COXpaHEeHHUs] B MeXaHHKe
Nmnynec Tema. 3aKOH COXpaHEHMS MMIIYJbca. PeakTHBHOE JBM)KEHHE.
Mexannueckasi pabota. MomHocTs. PaboTa cuibl TATOTEHUS, CUIIbI YIPYTOCTH U
cwibl TpeHus. Mexannueckas sHeprus. Knnernueckast sHeprust. Kunetnueckas 6
sHepruss M paborta. IloTeHnuanbHas »HHeEpruss B T'PABUTALMOHHOM IOJIE.
[TorennuanbHast 3HEprust ynpyro aeGopMupoBaHHOTO Tela. 3aKOH COXpPaHEHUs
ITOJIHOW MEXaHWYECKOM YHEPTHUMU.
JlabopaTopHble 3aHATHSA 5
6. UccnenoBanue ABMKEHHUS Tela MO TEMCTBUEM ITOCTOSIHHOM CHITHL,
CamocrosiTesibHas padoTa 00y4alOIIMXCs 12

[ToaroroBka K 3aHATHIM, IOJITOTOBKA COOOIICHHH, paboTa ¢ KOHCTIEKTOM

12




Tema 2.2 OcHoBBI
MOJIEKYJISAPHON PU3UKH U
TePMOJAMHAMHUKH

AToOMHUCTHYECKAS TEOPHUSI CTPOEHHS BellecTBA.

Habmtonenuss ¥ OmbIThIL, MOATBEPKAAIOIINE ATOMHO-MOJIEKYJISIPHOE CTPOEHHUE
BelecTBa. Macchl U pa3Mepsl MOJIEKYIl. TenaoBoe IBUKEHUE YaCTUL BEILECTBA.
bpoynoBckoe aBwkenue. Mpaeanbubiii ra3. Temmeparypa kak Mepa cpeaHeu
KMHETUYECKOM YHEPrUu YaCTHII.

Mopaesb cTpOeHUs ra3oB.

YpaBHEHHE COCTOSIHHSI UACANbHOrO Tasza. M3omporecchl W WX rpaduky.
OOBsicHEHHEe arperaTHbIX COCTOSHUH BelecTBa W (Pa30BBIX MEPEXO0JIOB MEKIY
HUMH Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MpeicTaBieHud. CBs3b MEXIy
JTABJICHUEM U CpeJHEell KHHEeTHUUECKOM sHepruel Monekyn rasa. Pabora rasa.

Mojaeb JKUIKOCTH.
HOBerHOCTHOC HaTsKCHHUC M CMadYMBaHUC. KpI/ICTaJ'IJII/I‘ICCKI/Ie n aMop(bele
BemecTBa. Kugkue KpHCTaJlJIbI.

CamocrosiTesibHas padoTa 00yyaumuxcst

12

[TonroToBKa K 3aHATHUSIM, TOJITOTOBKA COOOIIEHMIA, pab0oTa ¢ KOHCIIEKTOM

Tema 2.3. OcHOBEI
IEKTPOAMHAMUKHU

JIEeKTPOCTATHKA.

B3aumopeiicTBue 3apsyKeHHBIX Tel. DIEKTPUUECKUM 3apsa. 3aKOH COXPaHEHUs
JNEKTPUYECKOro 3apsaa. 3akoH KyioHa. OJEKTpOCTaTHMYECKOE IIOJE, €ro
OCHOBHBIE€ XapAKTEPUCTUKU U CBA3b MEXAY HUMHU. [IpOBOHUKHN U H30JIATOPHI B
NIEKTPOCTATUYECKOM II0JIE. DJIEKTpUYECKash €MKOCTb KOHAEHCATOpa. JDHEPIHUs
IIEKTPOCTATHYECKOTO MOJISI.

JlabopaTopHble 3aHATHSA
7. VI3amMepeHne MHAYKTUBHOCTH KATYIIKH MO €€ CONPOTUBJIEHUIO MEPEMEHHOMY
TOKY

CamocrosiTesibHas padoTa 00y4alOIMIMXCH

12

[ToaroToBKa K 3aHSATHIM, IOATOTOBKA COOOIIEHHH, paboTa ¢ KOHCIIEKTOM

Tema 2.4.
Kose0anus n BOJIHBI

MexaHu4ecKkue U 3JIeKTPOMATHUTBIE KOJICOAHUSA M BOJIHBI

CBoOonnesie koneOanus. Ilepwon, wactota ©  aMIiUTya  KoJeOaHHI.
I'apmonnueckue konebanus. MaTeMaTH4ecKUid M TNPYKUHHBIM MasTHUKH.
[IpeBpamienne sHepruM MpU TApMOHUYECKUX KoJieOaHMsIX. MexaHudeckue
BOJIHBI U MX BUJBl. 3BYKOBBIE BOJIHBIL. YJIbTPAa3BYKOBBIE BOJIHBL. YJIBTPa3BYK U
€ro HCIOJIb30BaHME B MeIuIMHE U TexHUKe. CBOOOIHBIE AJIEKTPOMArHWTHBIE
konebanus. Konebarenbubiii koHTyp. @opmyna Tomcona. BbslHYXaEHHBIE
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3JIEKTPOMAarHUTHbHIC KoseOaHusl. lMapmonunueckue AJIEKTPOMATrHUTHBIE
KoJieOaHus. DIJIEKTpUUECKHil pe3oHaHC. [lepeMeHHBII TOK. DIIEKTporeHeparop.
[TosnydyeHue u nepenaya 3yekTpo3Hepruu. Ilpodiemsl 3HEprocOepeKeHusl.

JlaGopaTopHble 3aHATUSA

8. MexaHnueckue KoeOaHus ¥ BOJTHBI 2
CamocTosiTejibHasi padoTa 00yYalouuxcsi 10
IToaroToBKa K 3aHATHM, MOATOTOBKA COOOIICHHMIA, pa00Ta C KOHCTICKTOM

Tema 25 JuemenThl | KBaHTOBBIE CBOMCTBA CBETA.

KBaHTOBOW GU3NKH PaBHoBecHoe  TemioBoe  um3nydenwe. KBantoBas  rumore3a  [lnmanka. 4
®orosnexktpuueckuii  dddekr. VYpaBHeHue DUHINTEHHA Ui  BHEIIHErO
dororddekra. Doron. [lapnenue crera. [lyannsmM CBOICTB CBeTA.

Mopesa cTpOEHHSI aTOMA.

Oneir Pezepdopma. Ilocrymarer bopa. OOBSICHEHHE ITWUHEHYATOTO CIEKTpa
BOJZIOpPOJIa HA OCHOBE KBAaHTOBBLIX MocTynaToB bopa. Ilornomenue u nucnyckanue 4
ceera aroMoM. KBanToBas sHeprus. lIpuHuum AEHCTBUS M UCIOJIB30BaHUE

na3epa. OnrTuyeckas CHEKTPOCKOIUS KaK METOJ M3YYEHHs COCTaBa BEIECTBA.

CocraB u cTpoeHHe aTOMHOTO si/ipa. CBOMCTBA AJIEPHBIX CUJI. Pali0aKTHBHOCTH
CamocrosiTesibHas padoTa 00yyaumuxcst 3
[ToaroToBKa K 3aHATHIM, MOATOTOBKA COOOIICHMI, pab0Ta ¢ KOHCTIEKTOM

Pa3nen 3. buogorus 76

Tema 3.1. Kuerouynas Teopus 2

OCHOBBI HUTOJIOTUH Wcropus co3ganus kieTouHoM Teoprun. MeToIbl ITUTOJIOTHI
XMMHUYECKUI COCTAB KJIETKH 5
BemiectBa, BXOs11I1E B COCTAB KJIETKH U UX POJIb
CTtpoeHue KJIeTKH 5
JIBymMeMOpaHHbIE OPTraHOMIbl
CTpoeHue KJIeTKH 5
MewmOpaHHbIe 1 HEeMeMOpaHHBIE OPTaHOUIBI
OO0OMeH BelecTB ¥ JHEPruM B KJIETKe 2
DHepreTudyeckuii 0OMeH B KJIETKe
Hexserounbie (pOpMbI KU3HU 9
Bupycs! u 6akrepuodaru
JlaGopaTropHble 3aHATUSA 4

9. CpaBHeHI/IC CTPOCHUS KIICTOK paCTCHI/Iﬁ N XKMBOTHBIX
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10. 3yuenue cunTe3a 0enka B KJIETKE

CamocTosiTesibHasi padoTa 00yYaromMXxcst

[TonroToBKa K 3aHATHUSIM, TOJITOTOBKA COOOIICHMIA, paboTa ¢ KOHCIIEKTOM

Tema 3.2.

Pa3smHo:keHne u
HHIMBUIYAJIbHOE pa3BUTHE
OpPraHu3sMoB

KM3HEeHHBI MUKJ KJIeTKH
A11011TO03, MUTOTHYSCKHI ITMKII

Mmuto3
Kapuoknnes u nMToKknHe3

(I)OpMLI Pa3MHOKCHUHA OPraHU3MOB
ITonoBoe u Oecronoe Pa3MHOXKCHHC

OmiionorBopenue
Omo10TBOpEHHUE, TBOMHOE OIUIOJOTBOPEHUE, OCOOCHHOCTH OIJIOJJOTBOPEHUS Y
OTACJIBbHBIX BUJIOB

OnTorenes
OMOpHOHAIBHBIN U TOCTIMOPHOHAIBHOE PA3BUTHE

JlaGopaTopHble 3aHATUA
11. BeisgBieHME MNPU3HAKOB CXOJACTBA 3apoAbIIIE YeIoBeKa U JIpYrux
MJIEKOITUTAIOIIUX

CamocrosiTesibHas padoTa 00yyauuxcst

[ToaroToBKa K 3aHSATHSIM, IOATOTOBKA COOOIIEHHH, pab0Ta ¢ KOHCIIEKTOM

Tema 3.3.
OCHOBBI r€eHEeTUKH

HcTopus pa3sBuTHA I'€HETUKH
Hcropus oTkpsITHi. METOIBI TEHETHKHU

3aKOHOMEPHOCTH HACJIEIOBAHUS
MoHoru0pHuaHoe CKpelBaHue

MHo:xecTBeHHbI€E aJ1J1eJIH
AHanmu3upyouee CKpeuBaHnue

JAurndpuaHoe cKpemuBanue
3aKOH HE3aBHCHMOI'O HACJIEJOBaHMsI IPU3HAKOB

HN3menynBocTh
Bubl u npuunHbl MyTanuin

I'enernka u 310poBbE
[TpoGeMbl reHeTHYecKoi 6e30MacHOCTH

JlaGopaTropHble 3aHATUSA
12. Pemenue sneMeHTapHbIX T€HETUYECKHX 3a/1ay.

CamocrosiTesibHAs padoTa 00y4aOUIMXCS
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[TonroToBKa K 3aHATHUSIM, TOJITOTOBKA COOOIICHHIA, paboTa ¢ KOHCIIEKTOM

Tema 3.4.
OCHOBBI CeJIeKIUU U
OMOTEXHOJIOTHH

OcCHOBHBIE METOALI CeJIEKIIUHM M OMOTEXHOJI0T HU
Hcropust pa3BUTHS METOJIOB CEJIEKIUU

MeToabl celeKIMH PacTEeHH
3aKOH TOMOJIOTHYECKUX PSIIOB

MeTtoabl ceIeKIHU KUBOTHBIX
I'ubpuamsanms

Cesekuusi MUKPOOPraHU3MOB
OcoOEHHOCTH MUKPOOPTaHU3MOB ISl CEJICKIIUU

CoBpeMeHHOE COCTOSIHHE M NePCHEeKTHBBI OMOTEeXHOJI0T UM
buortexHonornueckue mporecchl ¥ Mpou3BOJICTBA

JlaGopaTopHble 3aHATHUS
13. CocTaBieHue pogoCIOBHBIX

CamocrosiTesibHas padoTa 00yyauuxcst

IToaroroBka K 3aHATUAM, IIOATOTOBKA COO6I.I.[€HPII>1, pa60Ta C KOHCIICKTOM

Tema 3.5.
OcHoBBI yyeHHs1 00
IBOJIIOLUH

Pa3Burtue 3Bo/rounoHHOr0 yuenus Y. Jlappuna
Bun u ero kpurepuu

I'enernyeckuii cocTaB NOMyJASIUA
V3MeHeHust reHooHIa MOMyIsui

Bopboa 3a cymiecTBoBaHUE U eCTeCTBEHHbIN 0TOOP
@Dopmbl 6OPHOBI 32 CYIIIECTBOBAHHE

BunooopazoBanue
N3onupyromnyie MexaHu3Mbl

MakposBoaronus
[TasieoHTOIOrNUECKNE, SMOPUOTIOTMUECKUE U APYTHE JOKA3ATENbCTBA BOIIOIMHU

JlabopaTopHble 3aHATHSA
14. Cratuctuueckre 3aKOHOMEPHOCTH MOIU(DUKAITMOHHOM W3MEHYMBOCTH

CamocrosiTesibHas padoTa 00y4alOIIMXCS

IToaroroBka K 3aHATHIM, IOJITOTOBKA COOOIICHMI, paboTa ¢ KOHCIIEKTOM

TeMma 3.6.
IBoJIOLMA YeJI0BEKa U
onocdepnbi

I'unore3sl 0 MPOUCXO0KIACHUHU Y€I0BCKA
OBOITIOIUS B3TIISIA0B O IMPOUCXOKIACHUH )KU3HU

CoBpemeHHbBIE NPeJCTABJICHUS] 0 TPONCXO0KACHUM KU3HU
Teopust Onapuna A.J.

OCHOBHbBIE 3TaNbI PAa3BUTHUA KU3HU HA 3emie
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OcHoBHBIE apoMOP(}H03bI B PA3BUTHUHU KUBBIX OPTaHU3MOB

JdBosonmsi ouochepbl
Hoocdepa

JlaGopaTopHble 3aHATHS (€CIM 3aIIJITAHUPOBAHBI)
15. BolsiBIeHHE OCHOBHBIX HalpaBJIeHUM BU1000pa30BaHUs

CamocTosiTesibHasi padoTa 00yYarommXxcst
IToaroToBKa K 3aHATHM, MOATOTOBKA COOOIICHMIA, pa00Ta C KOHCTICKTOM

TemaTuKa HHIMBUAYAJIbHBIX IPOEKTOB

AKBapuyM Kak XUMHKO-OHOJIOTUYECKUN O0BEKT UCCIIETOBAHUS.

benku u ux 3HaueHNE B MUTAHUU YEJIOBEKA.

BrITOBBIE (QUABTPHI AJI1 OYMCTKUA BOJOTIPOBOIHOM BOJIBI M CIIOCO0 UX pereHepaluu.
Brnusinue aBTOMOOMIIBEHOTO TPAHCIIOPTA HA CTETNICHB 3arPsA3HEHUS BO3TyXa.

JKeneso u ero coennHeHus.

W3 >Ku3HM TOMUATUIIEHOBOTO MAKETA.

buonornuecku akTuBHbBIE T00ABKH.

Bererapuanctpo: "3a" u "npotun".

JKuBbIe «IyI0BHIIAY» - MHOTOOOpa3we NTyOOKOBOIHBIX KUBBIX OPTaHU3MOB.

10 DBoJtronus 3eMJIM U €CTECTBEHHBINH 0TOOD.

11. Bo3neiicTBue BEIOPOCOB 3arpsi3HAIONIMX BEIIECTB Ha aTMOC(hEpy U 370POBHE YEIIOBEKA.
12. Bo3zeiicTBre pa3IMuHbIX BUJOB TPAHCIIOPTA HA OKPYXKAIOIIYIO CPELyY.

13. 3HadyeHMEe CONM B )KU3HU YEIOBEKA U OKPYXKAIOIICH cpejie.

14. Yrunuzanus orxon0oB — nmpodnema XXI Beka.

15. AunpoHnHsIii kosutaitep: Mud o mpoucxoxaeHnuu BeenenHoil.

16. BiusiHre mMoroApl Ha OPraHU3M YelloBeKa

17. Bcerna 11 MO>KHO BEpUTH CBOMM IJjla3aM, WM YTO TaKOE MILTIO3USI.

18. Tema o BeIOOPY

©CoNoOR~WNE

CamocrosiTesibHasi padoTa 00y4alOUIMXCA HAJ HHAMBUAYAJIbHBIMH NMPOEKTAMU (€CIIN ITPEyCMOTPEHBDI)
BUJ U TEMAaTHKA CAMOCTOSITETIbHON paboThI

Bcero

388

JI71s XapaKTepUCTHKN YPOBHS OCBOEHMS y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeytolne 0003HaYeHUs:
1. — o3HakOMUTENbHBIHN (Y3HaBaHUE paHee U3yUYEHHBIX 00BEKTOB, CBOMCTB);
2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE EATEIFHOCTH 110 00pa3Ily, HHCTPYKIIUH HIIH ITOJT PYKOBOJCTBOM);

3. - HpOHYKTHBHBIﬁ (HJIaHI/IPOBaHI/IC " CaMOCTOATCIIbHOC BBITTOJIHCHUE ACATCIBHOCTU, pCICHUC HpO6JICMHBIX 33.,[[3‘-1).
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHOM JUCIUTLIINHBI

3.1. MarepuajibHO-TEXHHYECKOE O0ecIeYeHue

Peanuzanus paboueil mporpaMMbl y4yeOHOW IUCUHUILIUHBI TpeOyeT Haaudus
y4eOHOro KaOHWHETa SKOJIOTUYECKUX OCHOB MPUPOIOTOIB30BAHMUS .

O6opynoBaHue KaOUHETA:

CIEIHAIA3UPOBAHHAS yueOHas MeOelb; CpeAcTBa oOy4eHMUs;
MHOTO()YHKITMOHAJILHBIN KOMIUIEKC MTPETIOIaBaTeIs;

HarJsiiHbIE TMOCOOMS: KOMIUIEKThI Y4eOHbIX Ta0mul «OCHOBBI 3KOJIOTHUN,
«YpOBHM OpraHu3alil >KMBOM mpupoab», buochepHble 3amoBeIHUKH U
HallMOHAJIbHBIC TMApKU MHUpa, 3aloBEJHUKM M 3aKa3HUKH Poccuu, m1akatoB
Hacenenue u ypOanuzamnus mupa. Tpancrnapantsl: «Habop mo ocHOBaM 3KOJIOTHN,
AJbOOMBI «IKOJIOTUYECKUE OCHOBBI MIPUPOIOTIOTB30BaAHUS;

UH(OPMAITMOHHO-KOMMYHUKATUBHBIC CpEeACTBa, MYJIbTUMEIUIMHOE
o0opy10BaHHE.

3.2. UndopMmanmonHoe odecnevyeHne o0yueHust
[lepeuenp pekoMmeHAyeMOW  y4uyeOHOM  nuTepaTypbl, HHGOPMAIIMOHHBIX
pecypcoB cetu IHTepHeT.

OcHoBHas ydyeOHas TuTeparypa:
1. I'yceiixanoB, M. K. EctectBo3Hanue : yueOHuKk u mnpaktukym mias CIIO /
M. K. I'yceiixanoB. — 8-e u3., mepepad. u gorn. — Mocksa : M3gatensctBo FOpaiiT,

2020. — 442 c. OBC KOpaiit [caiit]. — URL.: http://urait.ru/bcode/448850
2. Xumus 118 ipodeccuii M CreUanbHOCTEH TEXHHMYECKOTO W €CTECTBEHHO-

HayyHoro npoduis / Epoxun IO.M. — M.: U3gaTenbckuil LeHTp «AKaaemus» ,
2019.

3. Hukonbckuii, A.b. Xumusa: yuebnuk wu mnpaktukym s CIIO/
A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ wu3n., mepepad. u jom. — Mocksa :
M3narensctBo  FOpaiit, 2020.— 507 c. ObC  KOpaiir  [caiT]. —

URL.: http://urait.ru/bcode/452591

4. buonorus : yueOnuk u npaktukym st CIIO/ B. H. Speirun [u ap.] ; mon
penakmueit B. H. Speirnaa. — 2-¢ uzn. — Mocksa : U3gatensctBo FOpaiit, 2020. —
378 ¢. OBC HOpaiir [caiir]. — URL.: http://urait.ru/bcode/450740

5. Kamamnukos, H. 1. ®wuzuka B 2 4. Yacth 1 : y4eOHUK U MPAKTUKYM IS
CIIO/ H. II. Kanamuaukos, C. E. MypaBbeB. — 2-¢ u3i., ucop. u gon. — Mocksa :
M3natensctBo FOpaiit, 2020. — 254 c.  OBC [Opaiit [caiiT]. — URL:
http://urait.ru/bcode/449060

6. Kanamnukos, H. II. ®wusuka B 2 4. Yacth 2 : y4eOHUK U MPAKTUKYM IS
CIIO/ H. II. Kanamuaukos, C. E. MypaBbeB. — 2-¢ u3., ucop. u gon. — Mockga :
M3natensctBo IOpaibit, 2020. — 244 c¢. ObC [Opaiit [caiit]. — URL:
http://urait.ru/bcode/449061

7. MskumeB I'. SI. ®@usmka. 10 ki.: yueOHUK ayisg o0imeoOpa3oBaTebHbBIX

opraHu3zanuii: 6a30BbIii 1 TpoduIIbHBIN ypoBHH. . - M. : [Ipocemenue. 2016, 2017,
2018



http://urait.ru/bcode/448850
http://urait.ru/bcode/452591
http://urait.ru/bcode/450740
http://urait.ru/bcode/449060
http://urait.ru/bcode/449061

8. MskumeB I'. S. ®usmka. 11 xi1.: yueOHHK 1151 001I€00pa3oBaTeIbHBIX
opraHuzaiuii: 6a30BbIi 1 TpoPUILHBIN YpoBHH. . - M. : [Ipocsemienue, 2018.

JlononHuTENbHAS YueOHas IuTepaTypa:

1. T'opnay, B. B. ®uzuka : yue6noe nocooue mns CIIO/B. B. T'opnau.— 2-e
u3d., ucnp. u porn.—MockBa: MzparensctBo FOpaiit, 2020—215¢c. 3BC IOpaiit
[caiiT]. — URL.: http://urait.ru/bcode/449062

2. Kanamnukos, H. 1. ®wusuka. ['padpuyeckue MeTOAbpl pelieHUs 3aaay :
yaeonoe nocodbue mms CITIO / H. I1. Kanamuaukos, B. U. Komkun. 2-e u3z., ucnp. u
non. — Mocksa : M3patensctBo FOpaiit, 2020. — 250 ¢. 3BC HOpaiirt [cailT]. —
URL: http://urait.ru/bcode/452419

HNuTepuer-pecypcesr:

1. «Kiacc!Hast mocka jyis 10003HATEIbHBIX». Pexum qoctymna: Www.class-

fizika.nard.ru

«®Pusnka B aHnManusax». Pexxum mocryma: www.physiks.nad.ru

3. «Buneoypoxku 1o npeaMeraM MIKOJILHOW MporpaMMbly. Pesxkum nocTyma:
Wwww.interneturok.ru

4. DJICKTPOHHBIN KypHAT « XUMHUKHU U XUMUsD». Pexum noctyma: www.chemistry-
chemists.com/index.html

5. «Xumuda. O6pa3zoBaTeNbHBIA CalT ISl IIKOJIBHUKOBY». PexxuM nocryna:
www.hemi.wallst.ru

6. OOpaszoBaTeabHBIN CAWT JUIS MIKOJIBHUKOB. Pexxum moctyma: www.alhimikov.net

7. DnexTpoHHas OMOIMOTEKa 1o XUMUH. PexxuM goctyma: Www.chem.msu.su

8. Kypnan «Xumus B mkose». Pexxum gocrymna: www.hvsh.ru

9. XKypHan «XuMus v )KU3Hb». Pexkum qoctyma: WWw.hij.ru

10.Bcs 6uonorusi. CoBpemeHHas OMoJIoTHsl, CTaTbU, HOBOCTH, OnOiroTeka. Pexum
noctyma: Www.biology.asvu.ru

11.EauHoe 0KHO JocTymna o0pa3oBaTeabHbIM pecypcam MHTepHEeTa o OMOJIOTHH.
Pesxum noctyna: www.window.edu.ru/window

no

3.3. Boinosinenne Tpedopanuii @®I'OC B 4acTH MCMOJIb30BAHUS AKTHUBHBIX
U MHTEPAKTUBHBIX ()OPM 00y4eHUsI

B memsx peamuzanuu  TpeOoOBaHMN K pe3yibTaTaM OCBOCHHS Y4eOHOM
JUCUUIUIMHBL ~ paboyasi  mporpamMma  IpeaycMaTpuBaeT  HUCIOJIb30BAaHUE B
o0pa3oBaTeILHOM TMPOIIECCE AKTUBHBIX M HWHTEPAKTUBHBIX (OpM MPOBEICHUS
3aHATHUU:

Tema 1.3. Xumus u )Ku3Hb B PopMe KPYyTrioro croa.

Tema 3.6. DBomonus yenoseka U ouochepsl.

3.4. Hcnouab3oBaHHe CPeACTB BbIYHMCJINTEIbHOI TEXHHKH B TIpouecce
o0yueHust
PabGouass mnporpamMma mpeaycMaTpuUBaeT HCIOJIL30BAHUE TEPCOHATBHBIX
KOMITBIOTEPOB OOYYAIOIIUMUCSA B XOJ€ MPOBEACHUS CICAYIOMUX TMPAKTHICCKUX
3aHITHH:
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Jla6oparopnoe 3austue 1. Kimaccudukarus HeopraHnuecKux COeTMHEHUN 1
UX CBOMCTBA

JTaGoparopuoe 3anarue 8. MexaHn4YecKHUe KOJICOaHHUs M BOJIHBI
JlaboparopHoe 3ansTHe 13. COCTaBI€HUE POJOCIOBHEIX
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHS YUYEBHON

JUCHUTLIAHBI

OneHka KadecTBa OCBOCHHUS Y4YEOHOW JUCHUIUIMHBI BKIIIOYAET TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTALIUIO.

Texymuii KOHTpOJIb YCIIEBAEMOCTH OCBOCHHS Y4€OHOM JIUCHUIUIMHBI
OCYUIECTBJISIETCS MIPEMNOJIaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATUM,
TECTUPOBAHMS, & TAK)KE BBIMIOJHEHHUS O0YUYaIOIIMMUCS WHIUBUIYAbHBIX 3aJlaHUN B
COOTBETCTBHUH C (POHIOM OLIEHOYHBIX CPEJICTB MO YYECOHOU TUCIUTIIINHE.

Pe3ysabTarsl 0cCBOCHUA
y4eOHOM TUCUMILUINHBI

®opMbI M METOAbI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

JIndaHOCTHBIE pe3ybTaThl OCBOEHUS, OTPAXKAIOLIHE:

- POCCHICKYIO TPKIAHCKYIO HIIEHTUYHOCTbD, MATPUOTU3M, YBaKEHUE K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Mepen PoauHo, ropaocTu 3a
CBOH Kpaii, cBOIO PosiuHy, MpoLUIoe U HACTOSIEE MHOTOHALMOHAILHOTO
Hapona Poccum, yBaxeHHe TOCyIapCTBEHHBIX CUMBOJIOB (Tep0, diar,
TUMH);

- TPXXKJAHCKYIO MO3HULMIO KaK aKTUBHOTO Y OTBETCTBEHHOI'O WIEHA
POCCHIICKOTO 00IIEeCTBa, OCO3HAIOMIETO CBOW KOHCTUTYITHOHHBIE TIpaBa 1
00513aHHOCTH, YBaXalOIIEro 3aKOH U MPABOIMOPSIOK, 00J1aJal0Iero
9YBCTBOM COOCTBEHHOT'O JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIECTO
TpaJULIMOHHBIE HAIIMOHAIBHBIE U 00IEeYeIOBEYeCKIEe TYMaHUCTUYECKUE U
JIEMOKpaTUYECKUe IICHHOCTH;

- TOTOBHOCTH K CITy>keHHI0 OTe4ecTBY, €T0 3allUTe;

- ¢(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIICTO
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON TPAKTHKH,
OCHOBAHHOTO Ha JTHAJIOTE KYJIBTYP, a TAKXKE PA3TUIHBIX (popm
0OIIECTBEHHOTO CO3HAHMS, OCO3HAHNE CBOCTO MECTA B MOJIHKYIBTYPHOM
MUDE;

- ¢(hOPMUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIHTAHUS B
COOTBETCTBHUH C O0IIEYETIOBEYCCKUMH IICHHOCTSIMH U U/IeaTaMU
TPa)XTaHCKOT'0 OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSITEIbHOM, TBOPUECKON U OTBETCTBEHHOM AEATEIbHOCTH;

- TOJIEpAaHTHOE CO3HAHKE U TIOBEICHNE B TIOJUKYJIBTYPHOM MHUPE,
TOTOBHOCTb ¥ CIIOCOOHOCTH BECTH JHMAJIOT C IPYTUMHU JIFOJIbMH, TIOCTHTaTh
B HEM B3aUMOIMIOHMMAHUS, HAXOAUTh OOIIHE [EJIH ¥ COTPYAHUYATD IS UX
JIOCTIDKEHUSI, CHOCOOHOCTH MMPOTHBOCTOSTE HICOJIOTHH IKCTPEMH3MA,
HaIIMOHANIN3Ma, KCeHO(DOOUH, TUCKPUMITHAITUH 10 COIMATEHBIM,
PENUrHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IPU3HAKAM U JPYTHM
HEraTUBHBIM COLMAJIbHBIM SIBJICHUSIM;

- HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMHU, AETbMH MJIAIIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTeIbHON, 0OMIECTBEHHO TOJIC3HOM,
y4e0HO-HUCCIIeI0BATEIbCKON, TPOSKTHOM U APYTUX BHUIIAX JIEATENbHOCTH;
- HDAaBCTBEHHOE CO3HAHUE W MOBEJICHNE HA OCHOBE YCBOSHUS
00111e4YeNI0BeueCKX IIEHHOCTEH;

- TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHMIO, HA TIPOTSHKEHUN BCEH KM3HU; CO3HATEHHOE
OTHOIIIEHHE K HEMPEPHIBHOMY 00PAa30BAHMIO KaK YCIOBHIO YCIIEITHON
PO eCCUOHANTBHON U O0IECTBECHHOW AESTEIIEHOCTH;

- ¢(hOPMUPOBAHHOCTH IKOJOTHYCCKOTO MBIIIICHHUS, IOHUMAaHUS BIUSHHS
COIMAJIbHO-9KOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOIHOMN U
COLMANILHOW CpeIbl; MPUOOPETEHUE OIBITA IKOJIOTO-HATIPABICHHOM
JIeSITEIbHOCTH;

—MUWroru u 3ammra 1abopaTopHOTO
3QHSTHS,

—IUCBMEHHBIN ompoc,

—nudepeHIMPOBAHHBIN 3a4eET,

—9K3aMeH.
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Pe3yabTarhl 0CBOCHUA
Y4eOHOM M CIUILINHbI

@DopMbI U METOAbI KOHTPOJISI
OlIeHKH pe3yJbTATOB 00y4eHus!

MertamnpenMeTHBIEC Pe3yIbTaThl OCBOCHUS, OTPAXKAIOIIHE:

- YMEHHE CaMOCTOSITETIbHO ONPEEIATh LeNIN ACATEIBHOCTH U COCTaBIIATh
IUTaHBI AEATENBHOCTU; CAMOCTOSITEIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh
U KOPPEKTUPOBATH AEATENBbHOCTD; HCIOJIb30BaTh BCE BOZMOXKHBIE
pecypcsl A1 JOCTUKEHUS TIOCTABIICHHBIX IIeJIel U pealn3aluy MIaHoB
JIeITeIIbHOCTH; BEIOMPATh YCIENIHbIe CTPATETUH B PA3JIMYHBIX CUTYALUIX;
- YMEHHE TIPOJAYKTHBHO OOIIATHCS U B3aMMOJIEHCTBOBATH B IPOLIECCE
COBMECTHOH NIeTEITFHOCTH, YYUTHIBATD O3UIIUH IPYTUX YIaCTHHKOB
JeSITeNbHOCTH, 3(h(peKTHBHO pa3pemaTs KOH(PIUKTEHL,

- BIIaJICHUE HABBIKAMH II03HABATEIIFHON, YIeOHO-MICCIIEIOBATENBCKOM 1
MIPOEKTHOH NEeATETHHOCTH, HABBIKAMH Pa3pelIeHHUs IPOOIeM;
CHIOCOOHOCTH M TOTOBHOCTB K CAMOCTOSITEIIFHOMY TIOUCKY METOZOB
pemIeHns MPaKTHIeCKHUX 3a/1a4, IPUMEHEHUIO Pa3IMIHBIX METOOB
MO3HAHUS,

- TOTOBHOCTB M CIIOCOOHOCTH K CaMOCTOSTENbHOM HH(pOpMamoHHO-
MI03HABATEJILHON AEATENBHOCTH, BllaIecHUE HaBBIKAMU TTOTy4EHUS
Heo0XxonMoi nH(popMaLMK U3 clIoBapeil pa3HbIX THUIIOB, yMEHHE
OPHEHTHPOBATHLCS B PA3IMYHBIX HCTOUYHUKAX WH(OPMAIINU, KPUTHYECKH
OIICHUBATh U HHTEPIIPETUPOBATh HHPOPMALIHIO, TIOIYIAECMYIO U3
Pa3INIHBIX ICTOYHUKOB;

- YMCHHE HCIIONB30BATh CPEICTBa MHPOPMAITHOHHBIX U
KOMMYHHUKAIIMOHHEIX TexHonorui (namee - UKT) B pemennn
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AaIIMOHHBIX 33129 C
coOmoieHreM TpeOboBaHUI IPTOHOMUKH, TEXHUKHA 0€30I1aCHOCTH,
TUTHEHBI, PecypcocOepeskeHus, IPABOBBIX U 3ITHYECKUX HOPM, HOPM
HH(POPMAIMOHHOM 0E€30MaCHOCTH;

- YMEHHE CaMOCTOSITETIbHO OI[CHUBATh U IPUHUMATH PEIICHNUS,
OTIpeIeNAONINe CTPATETHIO IIOBEACHUS, C YIETOM I'PaKJaHCKUX U
HpPaBCTBEHHBIX I[CHHOCTEH;

- BJIaJICHUE HaBbIKAMU I103HABATEIILHOM pe(IEeKCHH KaK OCO3HAHHMS
COBEpPIIACMBIX JCHCTBUI U MBICIUTEIBHBIX MIPOIIECCOB, X PE3YIBTATOB U
OCHOBAHUH, TPaHUI] CBOCTO 3HAHWS U HE3HAHUS, HOBBIX MTO3HABATEIILHBIX
3a]a4 ¥ CPEJCTB UX JOCTIDKCHHUS,

— Wrtoru u 3ammra 1a60paTopHOTO
3aHATHS,

— IMCBMEHHBIN OTpOC,

— muddepeHIMPOBaHHBIN 3a4eT,

— DK3aMeH.

[IpenMeTHBIE pe3yIbTATHl OCBOCHUS, OTPAKAIOIIHE:

- cQOPMHUPOBAHHOCTh  MPEICTABICHUA O IEIOCTHOH COBPEMEHHOM
€CTECTBCHHO-HAyYHOW KapTHHE MHpa, MPHUPOJEC KaK €IWHOW IEIOCTHOM
CHUCTEME,  B3aUMOCBS3H  YEJNOBEKa, TPUPOABI M OOIIeCTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTadax BeeneHHoi;

- BIIaJICHUE 3HAHUAMHU O HanOoJee BaXKHBIX OTKPBITUSAX U JOCTIDKCHHSX B
00J1acTH €CTECTBO3HAHMS, MOBJIMABIINX HA SBOJIOLHUIO NPEACTABICHUH O
MPUPOAE, HA PA3BUTHE TEXHUKH U TEXHOJIOTUH;

- ¢(OPMUPOBAHHOCTh YMEHUsI IIPUMEHSTh €CTECTBEHHO-Hay4YHbIe 3HAHUS
JUIT  OOBSCHCHHS OKPYXKAIOIUX SBICHHUHA, COXPaHCHHWS 3I0POBBS,
obecrieueHHsT OE30MTACHOCTH KHU3HEACATEIbHOCTH, OEPEKHOTO OTHOIICHHS
K TIPUPOJIe, PAIlMOHAIHFHOTO MPUPOIONIONE30BAHHMS, a TAK)KE BBITOTHCHHUS
POJIH TPAMOTHOTO TIOTPEOHTES;

- c(DOPMHUPOBAHHOCTh TIPEJICTABICHUH O HAYYHOM METOJC IO3HAHUS
MPUPOJBI U CPEICTBAX M3yYEHUS MeraMupa, MakpoMHpa U MHUKPOMHDA;
BIAJCHHE IpPHEMaMH €CTECTBEHHO-HAy4YHBIX HAONIOJCHNH, OIIBITOB,
WCCIIETOBAaHUN M OIICHKH JOCTOBEPHOCTH IOIYYEHHBIX PE3yIbTATOB;

- BIIa/ICHUE TOHATHIHBIM alllapaToM €CTECTBEHHBIX HAayK, TIO3BOJIIOITIM
MO3HABAaTh MHp, Y9aCTBOBATh B JUCKYCCHSX IO €CTECTBEHHO-HAYYHBIM
BOIIPOCaM, HCIOJB30BATh pa3IMYHBIE HMCTOYHUKM WH()OPMAIH IS
MOATOTOBKH  COOCTBEHHBIX  paboT, KPHUTHYECKH OTHOCHUTBCA K
coobmennssm CMU, coxeprkanuM Hay9HYIO HH()OPMAIIHIO;

- cOPMUPOBAHHOCTh YMEHHH TOHHUMATh 3HAYMMOCTh ECTECTBCHHO-
HAay4YHOTO 3HAHMA JUIi KaXJOro0 UeJlOBeKa HE3aBHCUMO OT €ro
NpOQpECCUOHANBHON JEATCIEHOCTH, pas3nuyaTh (akThl H  OICHKH,
CpaBHHUBATh OLICHOYHBIE BBIBOJBI, BUAETh UX CBSI3b C KPUTEPUSIMHU OILIEHOK
U CBSI3b KDUTEPUEB C ONPEIEIICHHON CUCTEMON IEHHOCTEH.

—MUWroru u 3ammra 1abopaTopHOTO
3aHATHS,

—IUCbMEHHBIN OIIPOC,

—nuddepeHIIMPOBAHHBIN 3a4eT,

—9JK3aMeH.
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