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1. NOACHUTEJNIbHASA 3AMUCKA

Mporpamma ob6uweobpasoBatenbHon y4yebHON AucuunnnHbl «EcCTecTBO3HaHME»
npegHasHayeHa aAng nsydeHus eCTeCTBO3HaHWS B NpodeccnoHanbHblix obpasoBaTenbHbIX
opraHusaumsax, peanuaylowmx obpasoBaTenbHyld nporpamMmmy cpegHero  obuiero
obpas3oBaHns B npegenax OCBOEHMSI OCHOBHOW MpodyeccroHanbHonm obpasoBaTenbHON
nporpammbl  CMO (OMOIM CI1O) Ha 6ase oOCHOBHOrO obuero ob6pasoBaHus Mo
cneunanbHocTn 26.02.06 3Okcnnyatauus Cy4oBOro 9nekTpoobopyaoBaHUs U CPeacTs
aBTOMATUKWN.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero ooduiero
obpa3oBaHus, NpeabsaABAsSEMbIX K CTPYKTYpe, COOepXaHUIo W pesyrbTatam OCBOEHUSA
yyebHoM amcumnnuHbl «EcTectBo3HaHMe», B cooTBeTCTBMM C PekomeHgaumsimv no
opraHusauum nosfyvyeHust cpegHero obuwero obpasoBaHus B npegenax OCBOEHUS
obGpasoBaTenbHbIX NporpaMMm cpefHero npodeccmoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuero obpasoBaHuna ¢ yyetom TpeboBaHun eaepanbHbIX rOCy4apCTBEHHbIX
obpasoBaTenbHbIX CTaHOAPTOB M NofydaemMon npodeccun unm cneumanbHOCTU cpeaHero
npodeccrmoHanbHoro obpasoBaHus (NMcbMo [lenapTaMeHTa rocygapCTBEHHON NONUTUKM B
cthbepe noarotoBkm paboumx kagpos n AMNO MuHobpHaykm Poccum oT 17.03.2015 Ne06-
259), ¢ ydyeTom lNpumepHON OCHOBHOWM OGpasoBaTENbHOM NPOrpaMmbl CpeaHero obLuero
obpasoBaHunsa, 0O0OpeHHOM  pelueHneM  dedepanbHoro  y4ebHO-MeToaMyeckoro
o0beanHeHus no obuemy obpasoBaHuto (MpoTokon oT 28 utoHsa 2016 r. Ne2/16-3).

CogepxaHue nporpammbl «EcTecTBo3HaHMe» HanpaBneHO Ha LOCTUXEHUe
cnegyrowmx yeneu:

* OCBOEHME 3HaHWW O COBPEMEHHOM €eCTECTBEHHO-HAay4YHOW KapTUHE mMupa U
METOAax eCTeCTBEHHbIX HayK; 3HAaKOMCTBO C Haubornee BaXHbIMWU UOEAMU U
AOCTUXKEHUSIMM eCTEeCTBO3HaHUs, OKasaBLUMMW oOnpegensouiee BNUSHWE Ha pasBuUTUE
TEXHUKN N TEXHOSOINIA;

* OBfNageHue YMEHUAMU TMNPUMEHSTb MOMlyYeHHble 3HaHMA And O0ObACHEHUS
ABNEHUN OKpYXXaloLWero mupa, BOCMAPUATUA WHGOpMauuM eCcTeCTBEHHO-Hay4YHOro u
npoceccrmoHanbHO 3HAYMMOro COAEpP)KaHWUS; pas3BUTUE MHTENNEKTyamnbHbIX, TBOPYECKNX
CrMOCOGHOCTEN U KPUTUYECKOTrO MbILWMEHUST B Xo4e MNpOBedeHMst  MPOCTENMLLMX
nccnegoBaHui, aHanu3a SBNEeHUn, BOCNPUATUS U MHTepnpeTaunm ecTeCTBEHHO-Hay4YHOM

nHdopmMauunuy;
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* BOCMMTaHMe YBGexOeHHOCTU B BO3MOXHOCTM MO3HAHUS 3aKOHHOW npupoabl U
NCNONMb30BaHUSA [OCTVIXKEHUA €CTECTBEHHbIX HayK ANs pasBuTUS  UUBUNU3ALMN U
NOBbILLEHWUSI KAYECTBA XKNU3HW;

* NPMMEHEHNE eCTECTBEHHO-HAY4YHbIX 3HaHWUI B NpodeccMoHanbHON AesTenbHOCTU
M TNOBCEOHEBHOM M3HW pAOns  obecnedyeHnss 6e30MacHOCTU  KU3HeOEesATEeNbHOCTY;
rPaMOTHOrO MCMONb30BaHNS COBPEMEHHbIX TEXHOMOMIA; OXpaHbl 300POBbSI, OKPYKatoLLEW

cpeqbl.

2. OBLWAA XAPAKTEPUCTUKA YYEBHON AUCLUNNUHDI

EcTecTBo3HaHMe — Hayka O 4BMeHUsX W 3akoHax npupoabl. CoBpemMeHHoe
€CTeCTBO3HaHWe BKIOYaeT MHOXECTBO €CTeCTBEHHO-Hay4HbIX OTpacrien, u3 KOTopbiX
Hanbonee BaXHbIMK ABNAOTCA dm3nka, xumus 1 6uonorns. OHO oxBaTblBaeT LUMPOKUIA
CMEKTP BOMPOCOB O pa3HOODOpa3sHbiX CBOMCTBAX OOBLEKTOB MPUPOAbl, KOTOPbIE MOXHO
paccmaTpmBaTbh Kak eauHoe Lernoe.

EcTecTBEHHO-Hay4YHble 3HAHWSA, OCHOBAHHbIE HA HUX TEXHONOorMu, OpPMUPYIOT
HOBbIN 006pa3s *M3HWU. BblcCOkOOBpa30BaHHbLIN YerioBEK HE MOXET AUCTaHLUMpPOBaTbCHA OT
dyHOaMeHTanbHbIX 3HaHUM 00 OKpyXalLeM MUpe, He PUCKYS OKasaTbCA 6eCnOMOLLHbIM
B npodeccnoHanbHon  gedatenbHoctn. Jlioboe  nepcnekTMBHOE  HanpaBreHue
AEeATENbHOCTUN YenoBeKa NPsIMO MM KOCBEHHO CBSA3aHO C HOBOW MaTtepuanbHon 6ason u
HOBbIMU TEXHOSTOTUSIMU, U 3HAHME UX eCTECTBEHHO-HAY4YHOWN CYLLIHOCTU — 3aKOH ycnexa.

EcTectBO3HaHMEe — HeoTbeMfnieMas CoCTaBnsowas KynbTypbl: onpenenss
MMPOBO33pEHME YenoBeka, OHO NMPOHUKAET U B r'yMaHUTapHyo cdepy, N B 0OLLECTBEHHYIO
XW3Hb. PauuoHanbHbli €CTeCTBEHHO-HAYYHbIM MeTo[, CPOPMUPOBABLUMACA B pamKax
€CTEeCTBEHHbIX HaykK, obpasyeT eCTeCTBEHHOHAY4HYK KapTUHy Mupa, Hekoe obpasHo-
dunocodgckoe 0606LeHMe HayYHbIX 3HAHWUNA.

OcHoBY eCcTecTBO3HaHUS NpeacTaBnseT:

Xnmnss — Hayka O BellecTBaX, WX cOCTaBe, CTPOEHUM, CBOWCTBaXx, Mpoueccax
npespaLleHusi, UCNoNb30BaHNN 3aKOHOB XUMWUW B NPaKTUYECKOW OeATeNbHOCTU Joaen, B
CO3aHnM HOBbIX MaTepMarnos.

Xnmus 3aHMMaeT ocoboe MecTo cpefu eCTECTBEHHbIX HayK, MO3TOMY ee MPUHSATO
cyvTatb NMOEpPOM ecTeCTBO3HaHusA. EcTecTBO3HaHWe Kak Hayka O SABMEHUAX U 3aKoHax
Npupoabl BKIKOYAET TakkKe OL4HY U3 BaXKHENLUMX oTpacren — G1Monoruio.

Brvonorns — coctaBHasa 4acTb eCTECTBO3HAHMSA. OTO Hayka O Xusou npupoge. OHa
n3ydaeT pacTUTEnNbHbIN, XWUBOTHbIA MWUP M 4YenoBeka, MCMonb3ys Kak COBCTBEHHbIE
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MeToAbl, Tak M MeToAbl OPYrMX Hayk, B YaCTHOCTU (PU3MKM, XMMUW N MaTEMaTUKW:
HabngeHns, 3KCNepUMEHTbI, UCCNeoBaHUS C MOMOLLBbD CBETOBOMO W 3MEKTPOHHOMO
MUKpocKona, 06paboTKy CTaTUCTMYECKUX AaHHBIX MeTogaMy MaTeMaTUYeCKON CTaTUCTUKM
n ap. bronorna BbIABNSET 3aKOHOMEPHOCTW, MPUCYLLMNE XN3HM BO BCEX €€ MPOSBNEHUSX,
B TOM yucne obmeH BewecTB, POCT, pa3MHOXEHWEe, HacneaACTBEHHOCTb, U3MEHYNBOCTD,
3BOMOLUNIO 1 Op.

B  npodeccnoHanbHbiXx  obpasoBaTenbHbIX  OpraHu3auusx,  peanusyroLumnx
obGpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHust B npegeriax OCBOEHMS
Oriorn Cro Ha 6ase ocHoBHOro obuiero obpasoBaHus, U3ydYaeTcss UHTErpupoBaHHas
yyebHaa pgucuunnmHa «EcTecTBOo3HaHMe», BKMA4awlwasa nBa pasgena, obnagawowue
OTHOCUTENbHON CaMOCTOSTENTIbHOCTBIO U LIENOCTHOCTBI0O — «XuMusy», «buonorna» — 4to
He HapyLlaeT NPUBbIYHYIO NIOMMKY eCTECTBEHHO-HaYy4YHOro obpasoBaHns CTyaeHTOB.

Mpn  ocBoeHun  cneuymwanvHocten  CIMO  couymnanbHO-9KOHOMUYECKOTO WU
ryMaHuTapHoro npodunen npodeccuoHanbHoro obpas3oBaHWA  eCcTeCTBO3HAHWE
n3yyaetca Ha 6asoBom ypoBHe PIOC cpegHero obuwiero obpasoBaHMA C Yy4yeTOM
cneundukn ocsamBaemMon npodeccum unM - cneynanbHOCTU. JTO BblpaXaeTca B
cogepxaHnm obyyeHus, KOnMyecTBe 4YacoB, BblOeNseMbIX Ha M3yYeHWe OTAEeNbHbIX TEM
nporpammbl, rnybrHe nx ocBoeHus obyvarowmmmucs, obbeme n xapakrepe npakTUyYecKnx
3aHATUI, BMAAX BHEAYAUTOPHOM CaMOCTOATENbHON paboTbl 06y4vatoLmnxcs.

Mpn wun3yyeHun y4vebHOro martepmana no xumum KM Buonormm uenecoodbpasHo
aKUueHTMpoBaTb BHUMaHME OBYyYaloLLMXCA Ha XU3HEHHO BaXKHbIX OObeKTax npupoabl U
opraHmame 4enoseka. J3To rugpocdepa, atmocdepa u 6OGuocdepa, KoTopble
paccMaTpmBalOTCA C TOYKU 3PEHUS XMMUYECKMX COCTaBOB M CBOWCTB, WX 3HA4YeHMs ONs
XN3HEeOEeATenbHOCTM NoAen, 9TO COoAepXaHue, ocBellawuee pofib  BaKHEWULMX
XUMUYECKUX ONNEMEHTOB B OpraHM3Me 4enoBeka, BOMPOCbl OXpaHbl 340pPOBbS,
NpodUNakTMkM 3aboneBaHNUn N BpPeOHbIX MNPUBLIYEK, MOCNEACTBUA U3MEHEHUS cpenbl
obuTaHuA YenoBeka AN YernoBeyYeckon LnBmnmnsaumm.

3ameTHOe MeCTO B cogepXaHuu yd4ebHOW OuCUMNMHBbI 3aHUMaeT Yy4ebHbI
Martepuars, He TOSNIbKO (POPMUPYIOLLIMA €CTECTBEHHO-HAYYHYIO KapTUHY MUpa Yy CTYAEHTOB,
HO M pacKpbIBaKOLMA MNPAKTUYECKOE 3HAYEHWE eCTECTBEHHO-HAyYHbIX 3HaHUA BO BCEX
chepax Xn3Hu COBPEMEHHOIoO 00LEecTBa, B TOM YMCNe B FyMaHUTapHoOW cdpepe.

B uenom y4dyebHas aucumnnuHa «EcTecTBo3HaHMe», B coOepXaHum KOTOPOM
BeAyLUMM KOMMOHEHTOM HBMSAKOTCHA Hay4Hble 3HaHUA M HaydyHble MeToAbl MO3HaHWS,
no3eonseT copmupoBaTtb y 0ByvalOLWMXCA LENOCTHYIO €CTEeCTBEHHO-HAaYYHYH KapTUHY

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Mupa, npobyauTb Yy HUX 3MOLMOHANbHO-LEHHOCTHOE OTHOLUEHME K M3y4yaeMoMy
mMartepwuarny, roToBHOCTb K BbIOOpYy AENCTBMIA ONpeaeneHHOW HanpaBfieHHOCTWU, YMeEHue
KPUTUYECKN OLIEHMBATL CBOU U YyXKME AENCTBUS U NOCTYMNKN.

WHTerpupoBaHHoe cogepxaHue y4yebHon ANCLUMNNNUHBI nossonsieT
npenogaesatensaMm  xuMmmm 1M GBUonorMm  COBMECTHO  OpraHu3oBaTb  MU3y4YeHue
€CTECTBO3HaHUS, UCMNONb3ys UMEIOLLNECS YaCcTHble METOAMKN NpenogaBaHus npeameTa.

M3yyeHne obueobpasoBaTtenibHom Yy4yebHOM AaucunnnuHbl «ECTecTBO3HaHME»
3aBepluaeTcda noaseaeHnemM ntoroe B oopme anddepeHLMpoBaHHOIO 3adeTta B pamkax
NPOMEXYTOYHOM aTTecTaumm obydarowmxcs B npouecce ocsoeHust ocHosHoun OlMOI CI1O

C nonyyeHuem cpegHero obuero obpasosanus (MMNCC3).

3. MECTO YYEBHOW OUCLIUMJIMHBI B YYEBHOM MJTAHE

YyebHaa gucumnnuHa «EcTtecTBO3HaHMe» sBndetca y4ebHbiM nNpeamMeToM Mo
Bbl6Opy 13 obsizatenbHom npeameTHon obnactn «EctectBeHHble Haykn» ®IOC cpeagHero
obuiero obpasoBaHus.

B npodeccmoHanbHbix  obpasoBaTenbHbIX — OpraHu3auusx,  peanuayroLumnx
obGpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npegerniax OCBOEHMS
Ooron Cro Ha 6ase ocHoBHOro obuwero o6pasoBaHus, Yy4debHas AaucuMninHa
«EctecTBO3HaHME» n3lyyaeTcs B oblieobpasoBaTenbHOM Uukne ydebHoro nnaHa OrOr6
ClMNO Ha 6ase ocHoBHOro obuwero obpasoBaHWs C Moyd4eHMeM cpegHero obuero
obpasosaHus (MMNCC3).

B yuyebHbix nnaHax MNMMCC3 mecto yyebHoOn ancumnnunHbl «EctecTBo3HaHMe» — B
coctaBe ob6weobpa3oBaTenbHbiX Y4YEOHbIX OMCUMNNMH MO BbIGOPY, POPMUPYEMBIX K3
obsizatenbHbiXx npegMeTHbix obnacten PrOC cpegHero obuiero obpasoBaHus, AN

cneuunanbHocTer CMO cooTBeTCTBYHOLLENO NPOdUnsa NpodeccmoHansHoOro o6pasoBaHus.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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4. PE3YJIbTATbl OCBOEHUA YYEBHOWU AUCLIUMIINHBI

OcBoeHune cogepxaHua yv4ebHon aucumnnuHbl «EcTecTBOo3HaHMe» obecneymBaet
AOCTWXKEHUe CTygeHTaMun CneayoLwnx pe3ynbTaToB:

* JITUMHOCMHbIX:

— YCTOMYUBBIA UHTEPEC K UCTOPUM N AOCTUKEHNAM B 06NacT eCTECTBEHHbIX HaykK,
4YyBCTBO rOPAOCTU 32 POCCUNCKNE ECTECTBEHHbIE HaYKMU;

— TOTOBHOCTb K MPOAOSMKEHMIO 06pa3oBaHWUSA, MOBLILEHUIO KBanudukauum B
n3bpaHHOM NpodecCUOHaNbHON OeATEeNbHOCTU C WUCMOMb30BaHMEM 3HaHMKW B obracTu
€CTECTBEHHbIX HayK;

— OObEKTMBHOE OCO3HaHWE 3HAYMMOCTWU KOMMETEHLMA B 0ONacTum ecTeCTBEHHbIX
HayKk Ons Yernoseka u obLecTBa, yMEHME UCNONb30BaTh TEXHONOMMYECKME OJOCTUXKEHMUS B
obnactn uauku, Xummnn, Guonormm Ans NOBbILLEHNS COOCTBEHHOIO MHTENNEKTYanbHOro
pa3BuTUA B BbIOpaHHON NpodeccrnoHanbHom AeaTenbHOCTH;

- yYMeHuWe npoaHanu3npoBaTb TEXHOrEeHHble TMOCNEeACTBUA [ONA OKpyXKatoLlen
cpenpbl, 6bITOBON M NPOM3BOACTBEHHON AEATENBHOCTU YENOBEKA;

— FOTOBHOCTb CaMOCTOATENbHO A0bbIBaTb HOBbIE ANt cebs eCTEeCTBEHHO-HAYyYHbIEe
3HaHWS C UCMONb30BaHMEM AN 3TOr0 AOCTYMNHbIX UCTOYHMKOB MHGOPMaLMK;

- YMeHue YynpaBnaTb CBOEW MNOo3HaBaTeNbHOMW [OesATEeNbHOCTL0, MNpPOBOAUTL
CaMOOLIEHKY YPOBHSI COBCTBEHHOIO MHTENNEKTYanNbHOro pa3suTus;

- YMEHME BbICTpamBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLUEHUA B KOMaHLE Mo
peLweHno obLmnx 3agay B 0b6ractm ecTeCTBO3HAHUS,

* MemarnpeoMemHbIX:

- OBfageHue YMEeHUSMU U HaBblkaMW pPasfiMyHbIX BUAOB MO3HABATENbHOW
AEeATENbHOCTU ANl U3yYEHNS pas3HbIX CTOPOH OKPYXKatoLLLEro eCTECTBEHHOIO MUPA;

- MNPUMEHEHMEe OCHOBHbIX METOAOB MO3HaHMS (HAbnAaeHWsl, HayyYHOro
3KCnepuMmeHTa) onst U3ydeHns pasnmyHbiX CTOPOH ECTECTBEHHO-HAYYHOW KapTUHbLI MMUpa, C
KOTOPbIMK BO3HMKAET HEOHXOAMMOCTb CTankneaTbCsa B NpodeccmnoHansHom cdepe;

— YMEHME onpeaensaTb Lenu u 3agayn OesTenbHOCTU, BbibupaTb cpeacTtea ans ux
OOCTUXEHUS HA NpakTUKe;

- YMEHMEe MCMNoNb30BaTb pPasfnn4YHble MCTOYHUKUA AN MNOSlyYeHUs eCTeCTBEHHO-
Hay4YyHOW MH(OpMaLMN N OLEHNBATL €€ LOCTOBEPHOCTb AN AOCTUXKEHUS MOCTaBIEHHbIX
uenen n sagav;

* IpedMeMmHbIX:

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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- CchOpMUPOBAHHOCTb NpeaCTaBNeHUn O LIeNOCTHON COBPEMEHHOW eCTeCTBEHHO-
Hay4YHOW KapTuMHEe Mupa, nNpupoae Kak €eauHOM LEeSIOCTHOW CucTeMe, B3auMMOCBA3N
Yyenoseka, Npupoapbl 1 obLiecTsa, NPOCTPaHCTBEHHO-BPEMEHHBI X MaclwTabax BceneHHowu;

- BNageHune 3HaHuAMM 0 Hanbonee BaXKHbIX OTKPbLITUAX U LOCTUXKEHUSIX B obnacTtu
€CTeCTBO3HaHUs, MOBIMSBLUMX Ha 3BOMOUMIO NpeacTaBreHnn o npupoae, Ha pasBuTue
TEXHUKN U TEXHOSIOINI;

- COPMUPOBAHHOCTb YMEHUS MNPUMEHATb E€CTEeCTBEHHO-Hay4Hble 3HaHusa Ans
0OBACHEHNSA OKPYXKaIOLLMX SBMIEHUIN, COXpaHeHMs 300poBbs, obecneveHns 6e3onacHoOCTK
XU3HeOesaTenbHOCTH, OepexHoro  OTHOLUEHUS K  npupoge, pauMoHansHoOro
NpUpoaoNoNb30BaHNSA, a TakKe BbIMOMHEHUS POSIM rPAaMOTHOMO NoTpebuTens;

- CcPOPMUPOBAHHOCTb MPEeACTaBNEHNA O HAay4YHOM MeToAe MO3HaHMA Npupoabl U
cpeacTtBax M3yvyeHUs Meramupa, MakpoMmmpa M MUKpOMWpa; BrageHue npuemMamu
€CTECTBEHHO-Hay4HbIX HabMnaeHW, OMNbITOB, UCCNeLOBaHUA M OUEHKU OOCTOBEPHOCTU
NoNyYeHHbIX pe3ynbTaTos;

- BRnageHue MOHATUMHBLIM annapaTtoOM eCTECTBEHHbIX HayK, MO3BOMSOWUM
nosHaBaTb MMp, ydacTBoBaTb B [OUCKYCCUAX MO €CTEeCTBEHHO-Hay4HbIM BOMNpocam,
NCMonb30BaTh pasfiUyHble UCTOYHUKM MHGOpPMaUuKM s NoAroTOBKN COBCTBEHHBIX paborT,
KPUTUYECKN OTHOCUTLCA K coobieHnam CMW, copepkalmm HayyHy MHopMauntio;

- C(OPMUPOBAHHOCTb YMEHUN MOHMMAaTb 3HAYMMOCTb €CTECTBEHHO-HaY4YHOro
3HaHUS ONSA KaXgoro vyenoseka He3aBMCUMO OT ero npodeccuoHanbHOW OesTeNbHOCTH,
pasnuyatb akTbl M OLEHKW, CpaBHMBATb OLEHOYHble BbIBOAbI, BMAETb WX CBA3b C
KpUTEPUAMUN OLLEHOK N CBSI3b KPUTEPUEB C ONpeaerieHHON CUCTEMOWN LIEHHOCTEN.

B pesynbTaTe u3ydeHus AUCLMNIMHBLI Y OBy4varowmxcsa OpMUPYIOTCA 3NEMEHTDI

crneaylowmx o6LLMX KOMMNEeTEeHLNIA:

OK 01. Bblbupate cnocobbl pelieHus 3agady npodeccrmoHanbHOW AesATenbHOCTU

NMPUMEHNTESIbHO K Ppa3JIN4HbIM KOHTEKCTaM,

OK 02. Ucnonb3oBaTb COBPEMEHHbIE CpeacTBa NOUCKa, aHanu3a v MHTepnpeTaumm
WHopMauunm M MHOPMALMOHHBIE  TEXHOMOrMM  ONns  BbINOSIHEHUST  3ajad

npodeccnoHanbHOW AeATEeNbHOCTY;

OK 03. TlnaHunpoBaTb M peanu3oBbiBaTb COOCTBEHHOE MpodeccuoHansHoe U
NNYHOCTHOE pasBuUTMEe, NpeanpuHMMaTENibCKyl0 OeATenbHOCTb B MNpogheccroHaribHON
chepe, ucrnonb3oBaTb 3HaHUS MO MNPaBOBOM U (PUHAHCOBOM IPaMOTHOCTU B PasfIMYHbIX
XMU3HEHHbIX CUTYaUUsIX;

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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OK 04. 3pdhekTMBHO B3aMmoaencTBoBaTth U paboTaTb B KONNEKTMBE U KOMaHAE;

OK 05. OcywectBnATb YCTHYIO U NMUCbMEHHYD KOMMYHUKAUUIO Ha rocy4apCTBEHHOM
a3blke Poccuiickon depgepaumm ¢ y4eTom OCOBEHHOCTEN COUMANbHOIO U KynbTYPHOro

KOHTEKCTa;

OK 06. [lMposaBnaATb rpaxgaHCKO-NaTPMOTMYECKYID MNO3ULMIO, OEMOHCTPUpOBaTb
OCO3HaHHOe MNoBefeHWe Ha OCHOBE TPaOMWLMOHHBIX POCCUMCKUX OYXOBHO-HPABCTBEHHbIX
LEeHHOCTEN, B TOM YuCrie C Y4E€TOM rapMOHU3aLMM MeXHaLUNOHAIbHbIX U MEXPENUTMO3HbIX

OTHOLLEHUHN, NPUMEHATb CTaHAapPTbl aHTUKOPPYMNUMOHHOIO NoBeaeHUdA;

OK 07. CogencrtBoBaTb COXpPaHEHMIO OKpYXalolen cpenbl, pecypcocbepexeHuto,
NPUMEHATb 3HaHUA 006 WM3MEHEHWW Knumata, NpPUHUMNbl BepexnMBoro NPou3BOACTBA,

3P PEKTUBHO LENCTBOBATL B YPE3BbIYANHbIX CUTYaLMSX;

OK 09. MNMonb3oBatbcsa NpodeccMoHanbHOM OKYMEHTAUMEN Ha rocyaapCTBEHHOM U

MHOCTPAHHOM A3blKax.

5. COOEP>XXAHUE YYEBHON OAUCLUMNNUHDI

Pasgen 1. Xumus:

BBepneHue

Hay4yHble MeTobl MO3HAaHUS BELWECTB U XMMUYECKUX siBNEeHU. Ponb akcnepnmeHTa
n Teopunm B Xxumumn. MogenmpoBaHMe XMMWYECKMX MNPOLIECCOB. 3HAYEHME XUMUU MpPU
ocBoeHun npogpeccun CIO un cneumanbHocTten CIMO TexHonormyeckoro npoduns
npodeccnoHanbHOro obpasoBaHus.

1 OBLLUAA N HEOPITAHUYECKAA XUMUA

1.1 Xumua — Hayka o BellecTBax

OcHoBHble NOHATUA xumuu. Bewectso. AToM. Monekyna. XMMUYECKMA 3NIEMEHT.
Annotponus. lNpocTble 1 cnoxHble BewecTBa. KayeCTBEHHbIN 1 KONMYECTBEHHbIWM COCTaB
BELLECTB. XUMMYeCKne 3Hakm n gopmynbl. OTHOCUTENbHLIE aTOMHasi U MONEKynspHas
mMaccol. KonmyecTBo BelLecTBa.

OcCHOBHbIe 3aKOHbl XxuMun. CtexmomeTpusi. 3aKOH COXpPaHEHUS1 MacCbl BELLECTB.
3aKOH MOCTOSAHCTBa COCTaBa BELLECTB MOSEKYNSAPHOM CTPYKTYypbl. 3akoH Asoragpo u
CNneacTBuS U3 Hero.

PacuyeTHble 3agjayn Ha HaxoXaeHue OTHOCUTENbHOM MOSEKYNSPHOM Macchl,

onpepeneHne MacCOBOW A0NN XUMUYECKMUX NIEMEHTOB B CITOXKHOM BELLECTBE.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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LemoHcmpauyuu

Mogenn aToMOB XMMUYECKMUX 3IEMEHTOB.

Mogenn monekyn NpocTbiX U CNOXHbIX BELECTB (LapocTepxHeBble U CTioapTa—
Bpurneba).

Konnekuunsa npocTbIX U CAOXHbIX BELLECTB.

HekoTopble BellecTBa KOSiM4eCcTBOM 1 MOsb.

Mopgenb monsipHoro o6bema rasos.

AnnoTponuna gocgopa, kucrnopoaa, onosa.

lMpogpunbHblie u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
AnnoTtponHble moaundukaumn yrnepoga (anmas, rpaduT), kucrnopoaa (KMCropoa, O30H),
onoBa (cepoe n 6enoe onoBo). MNoOHATNE O XMMWYECKOW TEXHOMOrMuM, BUOTEXHONOMUN U
HaAHOTEXHOMNOMNN.

1.2 CtpoeHue atoma. lepuoaunyveckmn 3akoH u [lepumognyeckas cuctema
XnMuuyeckux anemeHTtoB [1.. MeHaoeneeBa

Mepuogunyecknn 3akoH 1. U. MenpeneeBa. Otkpbitve . W. MeHoeneeBbiM
Mepunogmnyeckoro 3akoHa. Nepuogundeckun 3akoH B popmynmposke [. . Mengeneesa.

Mepuogunyeckass Tabnuua XMMUYECKUX ANIEMEHTOB — rpaduyeckoe otobpaxeHue
nepuoanyeckoro 3akoHa. CTpykTypa nepuogumyeckon Tabnuubl: nepuogbl (manbie u
6onblume), rpynnel (rnaeHas 1 noboyHas).

CmpoeHue amoma u [lepuodudeckuli 3akoH [J. N. MeHOeneeea. ATom —
CnoXxHasi Yactvmua. Aapo (MPOTOHbI M HEWTPOHbI) U 3ANEeKTPOHHast obonoyka. MN3oTonbl.
CTpoeHune aneKTpOHHbIX 060MoOYEK aTOMOB 3NIEMEHTOB Marnbix nepmnogoB. OcobeHHOCTH
CTPOEHUS INEKTPOHHBLIX 060NI0YEK aTOMOB 3f1IEMEHTOB BGONbLUMX NEpUoaOoB (NepexoaHbIX
anemeHToB). [MoHsATME 06 opbuTanax. s-, p- u d-opbutanu. SNeKTPOHHbIE KOHGUrypauum
aTOMOB XMMWUYECKUX 3NTIEMEHTOB.

CoBpemeHHas dopMynmpoBka Mepmnoguyeckoro 3aKoHa. 3HayeHne
lMepuogunyeckoro 3akoHa u [lepnoamyeckon CUCTEMbI XUMMUYECKMX anemeHTtoB [. W.
MeHaeneeBa ansa pasBuMTUS HayKn U MOHUMaHUSA XMMUYECKOW KapTUHbI Mupa.

HdemoHcmpauyuu

PasnnyHble dopmbl lNepuognyeckon cuctembl Xumudeckmx anemeHtos . W.
MeHpoeneesa.

OnHamnyeckne Tabnmubl 4ns mogennpoBaHuna lNepnognyeckon CUCTEMBI.

OnekTpmsauma Ten n nx B3anMoaencTame.

JlabopamopHsbIl onbim

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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MogenuposaHue noctpoeHus MNeprnoanyveckon Tabnmubl XMMUYECKNX 3NTIEMEHTOB.

lMpoghunbHble u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOep)KaHUS.
PagouoaktuBHoCTb. Mcnonb3oBaHue pagvoakTUBHBLIX WM30TOMOB B TEXHUYECKUX Lensx.
PeHTreHOBCkOE wu3nyyeHMe UM ero UCMNonb3oBaHME B TeXHUKe W MeguunHe.
MogennpoBaHue Kak MeToz NPOrHO3npoOBaHUA CUTyauun Ha NPOU3BOACTBE.

1.3 CtpoeHue BellecTBa

MoHHasa xumunyeckas cBA3b. KaTnoHbl, nx obpasoBaHve U3 aToOMOB B pesyrnbTaTte
npouecca OKuCNeHus. AHMOHbI, nx obpasoBaHMe M3 aTOMOB B pes3ynbrate npouecca
BOCCTaHOBNEHUs. VIOHHaa CBA3b KakK CBSA3b MeXAy KaTMOHaMM M aHMOHaMKu 3a cyeT
3reKTpocTaTU4ecKoro nputskeHus. Knaccudukaumss MOHOB: MO COCTaBy, 3HaKy 3apsaa,
Hanu4uuo rmapaTtHon obonoykn. MIoHHbIe KpucTannuyeckne peweTkn. CBoncTBa BeLEeCTB
C MOHHbBIM TUMOM KPUCTaNM4YeCKON peLleTKu.

KoBaneHTHasa xumunyeckas cBA3b. MexaHnam obpaszoBaHNsA KOBaNEeHTHOW CBS3U
(0bMEHHbIN 1 OOHOPHO-AKLENTOPHbIN).  DnNekTpooTpuuaTenbHOCTb.  KoBaneHTHble
nongpHas u HenonspHaa cBA3W. KpaTHOCTb KoBaneHTHoOM cBA3W. MonekynspHble wu
aTOMHble Kpuctannuyeckue peweTtkn. CBONCTBa BeLWeCTB C MONEKYNSAPHbIMA U aTOMHbIMU
KpUCTannnyeckumn peLueTkamu.

Metannuyeckas c¢BA3b. MeTannuyeckas Kpuctannuyeckas peweTka U
MeTannumyeckas xmmmyeckas cea3b. Pnsnyeckne CBOMCTBa MeTansoB.

ArperaTHble COCTOSIHUA BeleCcTB U BOAOpPOAHAsA CBA3b. [Bepaoe, Xuakoe u
razoobpasHoe coOCTosiHMS BewecTB. [lepexoq BewectBa W3 OOHOMO arperaTHoro
cocTosHuA B gpyroe. BogopoaHas cBa3b.

Bopna. PactBopbl. PacTtBopeHue. Boga kak pacTtBoputenb. PacTBOpUMOCTb
BellecTB. HacbllweHHble, HeHacblWeHHble, MNepecbILEeHHbIe pacTBOpPbl. 3aBUCUMMOCTb
pacTBOPMMOCTU ra3oB, XXUOKOCTEN U TBEPAbIX BELLECTB OT pPasfiMyHbIX (PaKkTopOB.

MaccoBasa Jonst pacTBOPEHHOro BeLecTBa.

Uuctble BewectBa M cMmecu. [loHATME O cmecn BelwlecTB. [OMOreHHble W
reteporeHHble cmecu. CoctaB cmecen: obbeMHasa n MaccoBas 40NN KOMNOHEHTOB CMECH,
mMaccoBasi 4onsa nNpuMecen.

OucnepcHble cuctemsl. [loHATME O aucnepcHon cucteme. [ucnepcHas dasa u
aucnepcuoHHaa cpeda. Knaccudukauma gmcnepcHblx cucteM. NoHsATME O KONNMoMAOHbIX
cucremax.

HdemoHcmpayuu

Mopgenb KpucTannmyeckon peLLeTkn Xxropuaa HaTpus.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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O6pasubl MMHEParnoB C MOHHOW KPUCTANMMYEeCKON peLleTKkon: KanbumTa, ranura.

Mopgenn Kpuctannuyeckux peLleTok «Cyxoro nbga» (unu noga), anmasa, rpagura
(vnu kBapua).

Mpnbopbl Ha XMOKUX KpUCTannax.

O6pasubl pasnuyHbIX OUCNEPCHBIX CUCTEM: 3MYIbCUK, CYCMEH3Un, aspo30nen,
rerneun n 3onemn.

Koarynsauus.

CuHepesuc.

A dekt TuHaans.

JlabopamopHbie orbimbl

MpurotoBrneHue cycneHsnn kapboHaTa Kanbums B BoAe.

[MonyyeHne amynbCMM MOTOPHOIO Macna.

O3sHakomrieHve co cBOMCTBaAMM AUCMEPCHBIX CUCTEM.

llpakmu4eckoe 3aHssmue

MpurotoBneHne pacTBopa 3afaHHOW KOHLIEHTpauuu.

lpoghunbHble u npogheccuoHaslbHO 3Ha4yuMbie 3JIeMeHMbl COOep)KaHUsl.
PactBopeHune kak (m3nMKo-XxMMmmnyeckui npouecc. Tennosble addekTbl Npu pacTBOPEHUN.
Kpuctannormgpatbl. PeweHne 3ajay Ha MaccoBYK [OMO PacTBOPEHHOrO BellecTsa.
[MpuMeHeHre BOAbl B TEXHUYECKUX Lensax. XKecTKocTb BoAbl U CNOCOObLI ee yCTpaHeHus.
MwuHeparnbHble BoAbl.

MonapHOCTb CBA3M M NOMSIPHOCTb Monekynbl. KoHaeHcaumsa. TekyyecTb. BosroHka.
Kpuctannusauus. Cybnumaums n gecyonmmaums. AHomanmm usnyeckmx CBOWCTB BOAbI.
AKuakue kpuctannbl. MuHepanbsl 1 ropHble NOpoAbl Kak NPUPOAHbIE CMECU. DMYNbCUN U
cycneHsmn. 3onm (B ToM vncne asposonn) n renun. Koarynaums. CuHepesuc.

1.4 Knaccudmkaumsa HeopraHM4yeckux BewwecTs

MeTannbl. OCoOGEHHOCTN CTPOEHUS aTOMOB U KpucTannos. Pusmyeckme cBOMUCTBA
MeTtannos. Knaccuduvkaums mMetannoB No pasnuyHbiM npusHakam. XmmMmyeckme cBOMCTBa
MEeTanmoB. JNEeKTPOXUMMNYECKUI paa HanpsbkeHu meTannos. MeTtannorepmus.

O6bwme cnocobbl  nonydyeHuss  MeTannoB. [loHATME O  MeTannypruw.
MupomeTannyprmusa, rugpomMeTannyprusa n anektpometannyprus. Cnnaebl YepHble U
UBETHbIE.

HemeTtannbl. OcCo6eHHOCTM CTPOEHMS aTOMOB. HemeTannbl — NpocThle BeLLeCTBa.
3aBMCMMOCTb CBOMWCTB ranioreHoB OT WX TMOSIOXEHUs B MNEepUOAMYECcKOn CUcTeMe.
OkucnutenbHble U BOCCTaHOBUTESbHbIE CBOWCTBA HEMETansoB B 3aBUCUMOCTU OT WX

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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NOJSIOXEHNA B pAY AN1EKTPOOTPULIATENTbHOCTU.
Kucnotbl n nx csoncrtBa. KMCNoTbl Kak 3neKTPOnuTbl, UX Krnaccudukaumsa no
pasnnyHbIM  nNpu3Hakam. XUMWYECKMEe CBOWCTBA KUCNOT B  CBeTe  Teopumn
anekTponutnyeckon guccoumaumm. OcobeHHOCTU B3aMMOOENCTBUSA KOHLIEHTPUPOBAHHOM
CEPHOM M a30THOM KMCNOT ¢ MeTannamu. OCHOBHblE CNOCOObLI NOMYyYEHUS KUCIOTbI.

OcHoBaHuA u ux ceBoncTBa. OCHOBaHUSA KaK ANEKTPONNUTDI, UX Klaccudukaumsi no
pasnuyHbIM  rMpu3Hakam. XuUMUYEeCKMe CBOMCTBA OCHOBaHUA B CBeTe Teopuwu
ANEKTPONUTUYECKON auccoumauuun. PasnoxeHne HepacTBOPMMbIX B BOLE OCHOBaHUM.
OcHoBHble crnocobbl NosTy4eHN OCHOBaHWN.

Conun n ux ceouctBa. Conu kak anektponutbl. Conwn cpegHwe, KUcnble wn
OCHOBHble. XWMMWYECKME CBOWCTBaA COJfleM B CBETEe TEeOpUN JNEKTPONUTUYECKON
anccoumaumn. Cnocobel nonydeHnsa conen. Mmaponuna conen.

Okcumabl n ux cBouctBa. Coneobpasywwme n Heconeobpasyrwme okcuabl.
OcHoBHble, aMGOTEPHbIE U KUCMNOTHblE OKCUAbl. 3aBUCUMOCTb XapakTepa okcuaa oT
CTEMEHN OKUCNEHNA obpasyolwero ero metanna. XuMMUYECKME CBOWCTBA OKCUOOB.
[MonyyeHne okcnaos.

HdemoHncmpauuu

Konnekunsa metannos.

BaaumopencTemne meTtannos ¢ HemeTannamm ()kenesa, UMHKa n antoMUHUS C CEPOWN,
antoMUHUS C NO4OM, CYpbMbI C XJTOPOM, rOpeHue Xernesa B Xnope).

"OpeHne meTansos.

AnOMUHOTEPMUS.

Konnekuna HemetannoB. [opeHne HemeTannoB (cepbl, docdopa, yrns).
BbiTecHeHME MeHee aKTMBHbIX rafioreHOB M3 pacTBOPOB MX conen 6onee akTUBHbIMMU
rafioreHamu.

Mopgenb NpOMBbILNEHHON YCTAaHOBKMN A5 MPON3BOACTBa CepHON Kucnotel. Mogenb
neun ana obxura msBecTHsKa. Komnekumm npoaykumi CUNMMKATHOM MPOMbILLIIEHHOCTH
(ctekna, bapdopa, hasgHca, uemMeHTa pasnuyHbIX MapoK 1 ap.).

B3anmopgencrame a3oTHOM U KOHLEHTPUPOBAHHOM CEPHOW KACMNOT C MeTannamu.

["opeHue docopa 1 pacTBOpeHMe NpoayKTa ropeHus B Boae.

[MonyyeHue n ceoncTBa amoOTEPHOro rMapokcuaa.

HeobpaTtumbin rugponms kapbuga kanbuus.

Ob6paTtnmbi rMaponnM3 conen pasnmMyHoro Tuna.

AneKkTponuTU4eckaa  Aauccouumaums. OnekTponuTbl n HEeaNEeKTPOUTbI.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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onekTponutudeckas amccounaums. MexaHnambl 3MEKTPONUTUYECKOW Auccoumauumn ans
BELWECTB C pasfiMyHbIMM  TUNAaMM  XUMUYECKOW CBA3W. [mnapaTMpoBaHHbiE W
HermgpaTupoBaHHble MOHbL. CTeneHb anekTponuTnyeckon amccoumnaumn. CunbHble ©
cnabble anekTponuTbl. OCHOBHbIE MOMOXEHUS TEOPUN SNEKTPONUTUYECKON AMCCOoLMnaLmN.
KncnoTbl, OCHOBaHUA 1 CONU Kak 3NEKTPONUTbI.

HdemoHcmpauyuu

PacTtBopnMOCTb BeLLECTB B BOAE.

CobupaHune rasoB METOAOM BbITECHEHMS BOAbI.

PactBopeHne B Boge CEPHOM KNCNOTbI U CONEe aMMOHUS.

O6pasubl KpuctannornapaTos.

M3roTtoBneHne rmncoBon NOBSA3KMU.

McnbiTaHne pacTBOPOB  SMNEKTPONIMTOB M HEJNEKTPONUTOB Ha  npeamer
auccounaunn.

3aBMCUMOCTb CTEMEHN 3JNEKTPONUTUYECKON AMCCOLMaLMM YKCYCHOW KUCNOTbl OT
pa3baBneHnsa pacTeopa.

[BMKEeHME OKpaLLEeHHbIX MOHOB B 3IEKTPUYECKOM Mose.

MpuroToBneHne XXecTkon BoAbl N yCTPaHEHNE ee XKEeCTKOCTH.

NoHNTLL.

O6pasubl MMHEparbHbIX BO4 Pa3fIMYHOIO Ha3Ha4YeHus.

JlabopamopHsbie onbimbi

3akarika u oTnyck ctanw.

O3HakoMmIeHne Co CTPYKTypammn Ceporo n 6enoro vyryHa.

PacnosHaBaHue pyp xenesa.

McnbiTaHne pacTBOPOB KUCIOT MHAUKATOPaMM.

Bsaunmogencreme metannoB C KNCIIOTaMMU.

B3anmogencreme KUCNoT ¢ oKcnagamm MeTasnnos.

BaanmopencTeme KNCNOT C OCHOBaHUSIMM.

B3anmopgencrame KACNOT C CONAMMU.

VcnbiTaHne pacTBOPOB LLENOYENn UHOMKATOPaMM.

B3saunmogencreume Lweno4ven ¢ consmu.

PasnoxeHne HepaCTBOPUMbIX OCHOBaHUMN.

B3anmopgencTteue conen ¢ metannamu.

B3anmopgencrteue conen apyr ¢ Apyrom.

['maponus conemn pasnMyHoro Tuna.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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lIpakmu4eckue 3aHsIMus

MonyyeHune, cobrupaHmne n pacnos3HaBaHWe rasos.

PelleHune akcnepuMeHTanbHbIX 3agav.

lNMpogpunbHbIe u npogheccuoHasibHO 3Ha4YUMbIe 3/IeMeHMbI COOepKaHUSl.

Koppo3us meTansioB: xummnyeckasa U anekTpoxmmuyeckas. 3aBMCUMOCTb CKOPOCTU
KOppO3nn OT YCNoBUM OKpyxatowen cpedbl. Knaccudukaumsa kopposun meTtannosB Mo
pasnuyHbIM Npn3aHakam. Cnocobbl 3alnTbl METANOB OT KOPPO3UMN.

[Mpon3BoaCTBO YyryHa 1 ctanu.

MonyyeHne HemeTannoB PaKUMOHHON MEPEroHKOM XWOKOro BO3dyxa W
3MEKTPONN30M PacTBOPOB UM PacnsiaBoB 3N1EKTPOSIUTOB.

CunukaTtHasi NpOMbILLNEHHOCTb. [1pOM3BOACTBO CEPHOM KUCIOThI.

MpaBuna pasbaBneHns cepHoW KUcnoTbl. Mcnonb3oBaHMe CEpHOW KUCMNOTbl B
NPOMbILNEHHOCTUN. EfgKkue wenoun, nx ncnonb3oBaHMe B MPOMBbILLNIEHHOCTU. aweHasa u
HeraweHas U3BECTb, UX NPUMEHEHNE B cTpouTenbcTBe. 'nunc u anebactp, runcoBaHue.
MoHaTMe o pH pacTteBopa. KucnoTtHas, wenoyHas, HenTpanbHasa cpefa pacTBOpPOB.

1.5 Xummnyeckue peakumm

Knaccudmkaumsa xummumyeckux peakumu. Peakuum coeauHeHusi, passioXeHus,
3amelleHuns, obmeHa. Katanutudeckue peakumn. Obpatmmble 1 HEOOpaTUMbIE peakunn.
[[OMOreHHbIE 1 reTEPOreHHbIE peakuumn. IK30TEPMUYECKNE U SHOOTEPMUYECKNE PEaKLMN.
TennoBon aheKT XMMUYECKUX peakunin. TepMOXMMUYECKNE YPaBHEHUS.

OKMCNUTENbHO-BOCCTaHOBUTESbHbIE peakuum. CteneHb OKUCIEHUS.
Oxkucnutenb M BocCTaHoBneHue. BocctaHoBuTeEnb M okucrieHme. MeToq SneKTPOHHOro
OanaHca ans cocTaBneHnsl ypaBHEHUIN OKUCIINTENbHO-BOCCTAHOBUTESbHBIX PEaKLMNA.

CKOpPOCTb XMMMYECKUX peakuun. [MOHATME O CKOPOCTU XUMMUYECKUX pPeaKUUi.
3aBMCMMOCTb CKOPOCTU XMMWYECKUX peakumi OT pasnuyHbliXx (akTopoB: Npupoabl
pearmpyoLmnx BELLECTB, nx KOHUEHTpaLmu, Temnepartypbl, NMOBEPXHOCTH
COMPUKOCHOBEHUS U UCMOSNb30BaHNA KaTann3aTopos.

Ob6paTtumMocTb XMMMYECKUX peakuun. ObpaTumble M HeobpaTUMble peakumw.
Xnmumyeckoe paBHOBECHE U CNOCODbLI €ro CMeLLEHMS.

HdemoHcmpauyuu

Mpumepbl HeobGpaTMMbIX peakumn, Maywmux ¢ obpasoBaHMEM oOcagka, rasa wunm
BOAbI.

3aBMCUMOCTb CKOPOCTU peakuumn OT NpMpoabl pearnpyowmx BeLecTB.

B3anmopgencTeme pactBOpoOB CEPHOW KACMOTLI C pacTBOpaMn TUocyNbdata HaTpus
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pasnUYHOM KOHLEHTpauun n Temnepartypsbl.

Mogenb KunsaLwero cros.

3aBUCMMOCTb CKOPOCTU XMMWYECKOW peakumm OT NPUCYTCTBMS KaTanusatopa Ha
npuMepe pasfoXeHus nepokcuga BoOOOpPOAA C MOMOLWBK AMOKCHMAa MapraHua u
KaTanasbl.

Mogenb anekTponusepa.

Mogenb anekTposiM3HON BaHHbI AN NOMyYeHUs antoMUHUS.

Mopfenb KOMNOHHbI CMHTE3a aMmMuaka.

JlabopamopHsbie onbimbi

Peakunsa 3amelleHns meam Xenesom B pacTBOpe MeOHOro Kyrnopoca.

Peakuun, ngyuwmne c obpasoBaHnem ocagka, rasa unmv Boapl.

3aBMCUMOCTb CKOPOCTU B3aMMOLEWCTBUSA COMAHOW KUCIOTbl C MeTannamu OT MX
npupoasbl.

3aBMCUMOCTb CKOPOCTU B3aMMOOEWCTBUS LMHKA C CONSAHOW KUCHOTOW OT ee
KOHLIeHTpauumw.

3aBMCUMOCTb CKOPOCTU B3aumopencTesunsa okcuaa megm (ll) ¢ cepHon kucnotom ot
TemnepaTypbl.

lMpogunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOep)KaHUsl.
MoHaTMe 06 oanekTponuse. ONEKTPoONM3 pacniaBoB. JNEKTPonM3  pacTBOPOB.
OnekTponuTuyeckoe nosiydeHne anoMmuHus. lpakTuyeckoe NpUMeHeHue 3nekTponusa.
ManbBaHonnacTtuka. NanbBaHocTerns. PacdmHupoBaHne LUBETHbLIX MeTasoB.

Katanu3. [OMOreHHble ©n  reTeporeHHble  KaTanuaatopbl.  [1pomoTopbl.
Katanutnyeckune sagbl. MHIMOGMTOPLI.

Mpon3BoACTBO aMMMaka: Cbipbe, annapartypa, HaydHble NPUHLMMbI.

2 OPTAHUYECKASA XUMUA

21 OCHOBHbIe TMNOHATUA OPraHM4YeCKOM XMMUU U TEOpUA CTPOEHUA
OpraHu4YecKkmnx coeguHeHun

MpeameT opraHnyeckon XmMmuwu. [pnpogHble, UCKYCCTBEHHBIE N CUHTETUYECKME
opraHuyeckmne BewecTtsa. CpaBHEHME OpraHMYeCKnX BELLLECTB C HEOPraHUYEeCKUMN.

BaneHTHOCTb. XMMMYECKOE CTpPOEHME KaK nopsiaoK CoedMHEeHUst aToMOB B
MOJIEKYSIbl MO BANIEHTHOCTW.

Teopusa cTtpoeHusi opraHmyeckux coeamHeHun A. M. BytnepoBa. OcCHOBHblE
NOSIOXKEHNA TEOPUN XUMUYECKOTO CTpoeHusi. M3omepua n  umsomepbl. XUMUYECKUE
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doopMyribl U MOAENN MOSEKYN B OpPraHN4eCcKon XMMUu.

Knaccucpukauma opraHmyeckux BewectB. Knaccudukauma BelwecTtB Mo
CTPOEHUIO YrNEepoaHOro ckerneta WM HanuMuui QYHKUMOHanNbHbIX rpynn. Fomonorn wm
romoriornsa. Havyana HomeHknatypsl IUPAC.

Knaccucdumkauma peakumm B opraHU4eCKouM XumMuum. Peakuuum npmucoegmHeHus
(rvaopupoBaHus, ranoreHMpoBaHus, MaporanoreHNpoBaHus, ruapatauumn). Peakuun
oTwenneHna (oerMapupoBaHus, LernaporanoreHupoBaHud, gerngpartauun). Peakuum
3amelleHus. Peakummn nsomepumsagmn.

HdemoHcmpauuu

Mopgenn Monekyn roMmosnioroB 1 U3OMEPOB OPraHUYECKUX COEANHEHUN.

KayectBeHHOe o0OHapyXeHue yrnepoga, Bogopoda W xfopa B Monekynax
OpraHN4Yecknx CoeanHeHuNn.

JlabopamopHsbIl onbim

N3roToBneHne moaenen MoneKkyn opraHnYecknx BeLLECTB.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3J/1eMeHMbl COOep)KaHUs.
[MoHaTMe o cybeTpaTte u peareHTe. Peakumn oKMCNEHNA 1 BOCCTAHOBIEHUS OpraHNYecKux
BewecTB. CpaBHeHMe Knaccudpukaumm coeauHeHnn wun Krnaccudukaumm peakumn B
HeopraHM4YeCcKon 1 OpraHNYeCcKoOn XMMnn.

2.2 YrneBoaopoabl U X NPUPOAHbIE UCTOYHUKHN

AnkaHbl. AnkaHbl: FOMOMOrMYECKUA psd, U30MepUss U HOMEHKNaTypa arkaHoOB.
Xnmunyeckme CBOWCTBa ankaHoB (MeTaHa, 3TaHa): ropeHue, 3aMelleHune, pasrnoxeHue,
aerngpupoBaHue. NpuMeHeHne ankaHoB Ha OCHOBE CBOWCTB.

AnkeHbl. OTUnNeH, ero nony4veHne (QerMapupoBaHMEM 3TaHa, Aenonumepusaumen
nonuaTtuneHa). fomonornyecknin psag, N3omMepusi, HOMEHKNaTypa ankeHoB. XUMU4YeCKune
CBOWCTBa 3TUMEHA: rOpeHne, KadyecTBeHHbIE peakuumn (obecuBeynBaHne 6GpoMHON BOAbI U
pacTBopa nepMaHraHarta kanvs), rmgpataums, nonumepusaums. NpumeHeHne aTuneHa Ha
OCHOBE CBOWCTB.

OveHbl N Kaydyku. NoHATME O AMeHax KaK yrrneBogopofax ¢ ABYMSA OBOWHbIMU
cBazamn. ConpsbkeHHble AueHbl. Xumuyeckue cBoncTBa OytagueHa-1,3 n umsonpeHa:
obecuBeunBaHne 6pomMHOM BOAbl W NonNUMepusauus B Kaydyku. HaTtypanbHbin U
CUHTETUYECKNE Kayyykn. PeanHa.

AIKWHbI. AueTuneH. Xnmmnyeckume cBOWUCTBA aueTuneHa: ropeHve,
obecuBeunBaHne OpoMHOM BOAbI, MPUCOEOMHEHUA XNOPOBOAOPOAA W rmapatauus.
lNMpumeHeHne aueTnneHa Ha ocHoBe CBOUCTB. MexKrnaccoBasi U3aOMepUsi C ankagneHamu.
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ApeHbl. BeH3on. Xumnyeckne ceorictBa 6eH3ona: ropeHve, peakunmn 3ameLLeHus
(ranoreHupoBaHue, HUTpoBaHue). NpumeHeHne B6eH3ona Ha OCHOBE CBOWNCTB.

MpupoaHble NCTOYHUKM yriieBoaopoAaoB. [1pupoaHbIv ras: cocTas, NPUMEHEHNE
B Ka4yecTBe TOMnMBa.

Hed1b. CoctaB n nepepabotka HedTu. [NeperoHka HedTH. HedpTenpoaykThl.

HdemoHncmpauyuu

[OopeHue MeTaHa, aTuneHa, aueTuneHa.

OTHowWweHne MeTaHa, aTuneHa, auetTuneHa n 6eH3ona Kk pactTBopam nepmaHraHarta
Kanua n OpomMHom Boae.

Mony4eHue aTuneHa peakunen germgpatauumn ataHona, auetTuneHa — rmaposin3om
kKapbuaa kanbums.

PasnoxeHue kaydyka npu HarpeBaHWW, UCNbITaHWE MNPOLYKTOB Pa3foXeHus Ha
HenpeaenbHOCTb.

Konnekunsa obpasuoB HepTn n HedTenpoaykToB. Konnekums «KameHHbIN yronb u
NpoAyKUUSA KOKCOXMMUYECKOrO NMPOM3BOACTBaY.

JlabopamopHsbie onbimbi

O3sHakomrieHune ¢ Konnekumnen obpasuoB HeTN N NPOAYKTOB ee nepepaboTKu.

O3HakomneHue ¢ Konnekumen kayydykoB 1 obpasuamm nsgenum n3 pesuHoi.

lMpogunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOep)KaHUsl.
Mpasuno B. B. MapkoBHukoBa. Knaccudukaumnsa n HasHavyeHue kayvykos. Knaccudukauyus
N Ha3HayeHue pesuH. BynkaHusaumna kaydyka.

Mony4yeHne aueTuneHa nNMpPoONM3OM MeTaHa U kKapbuaHbiM criocobom. Peakuums
nonumepusaumm BuHUNxnopuga. NonuBMHUNXNOpMA U ero npumeHeHue. Tpumepusaums
aueTuneHa B 6eH3on.

MoHatne o6 akcTpakumn. BoccTaHoBneHve  HUTpoGeH3oma B AHWUIMH.
"omonornyeckui pag apeHos. Tonyon. HuTposaHue Tonyona. TpoTtun.

OCHOBHble HanpaBneHns NPOMBbILLNIEHHOW NepepaboTKn NPMPOLHOro rasa.

MonyTHbIN HedTAHOM ras, ero nepepaboTka.

Mpouecchl NPOMBbILNEHHON NepepaboTKn HEPTN: KPEKMHT, pudopMuHr. OKTaHOBOE
4Yncrio 6eH3MHOB N LeTaHOBOE YNCIO AU3ENbHOro TONMMNBA.

Kokcoxnmumyeckoe nponsBoacTBO M ero NpoayKLums.

2.3 Kucnopopacopepxawme opraHu4eckme coeguHeHus
CnupTtbl. [lonyyeHne aTaHona OpoXeHWeM T[NIoKO3bl M rmgpataumen 3TuneHa.
'mapokcunbHas rpynna kak dyHkumMoHanbHas. [oHATME O npeaenbHbIX OAHOATOMHbIX
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cnupTax. XMMU4YecKne CBOWCTBA 3TaHoNa: B3aMMOLEWCTBME C HaTpuem, obpasoBaHue
NPOCTbIX U CMOXHbIX 3PMPOB, OKUCHeHne B anbaerns. [pumeHeHne aTaHona Ha OCHOBe
CBOWNCTB. ANKOrosimam, ero nocrneacTBuUs Ang opraHM3Ma YernoBeka v npeaynpexaeHue.

[MuuepnH Kak npeactaBUTENb MHOrOATOMHbLIX CNMPTOB. KayecTBeHHasi peakums Ha
MHOroaToMHble cnnpThl. [pMeHeHne rnnuepuHa.

®PeHon. duanyeckme n xMMM4eckne cBoMUCTBa peHona. BsaanmHoe BnunsHne atomoB
B Monekyne deHona: B3auMOAEWCTBUE C TMAPOKCUMAOM HATPUA M a30THOM KUCHOTOW.
[MpumeHeHne heHona Ha OCHOBE CBOWUCTB.

Anbpgernabl. MoHatme 06  anbgernpgax. AnbaerngHas rpynna  Kak
dyHKUMOHanbHas. dopmanbgern M ero CBOWCTBA: OKUCNEHME B COOTBETCTBYHOLLYIO
KMCNOTY, BOCCTAHOBMEHME B COOTBETCTBYWOWMN cnupT. [lonyyeHne anbgerngos
OKUCINEHNEM COOTBETCTBYIOLWNX cnnpToB. lNpumeHeHne opmanbaernga Ha OCHOBE ero
CBOWCTB.

Kapb6oHoBble KuUcnoTbl. [loHATME O KapboHOBLIX KucnoTax. KapbokcunbHas
rpynna Kak dyHKUnoHanoHas. [omonormdecknin pag  npegenbHbIX  OOHOOCHOBHbLIX
KapboHoBbIX KkucnoT. [lonydyeHne KapOOHOBLIX KUCAOT OKUCIEHMEM anbaernios.
XnMunyeckme CBOMCTBA YKCYCHOM KMCAOThI: 06Lmne CBOMCTBA C MUHEpParbHbIMU KNCOTaMU
N peakuus atepudurkaumn. NpMmeHeHne yKCyCHOM KMCNOTbl HAa OCHOBE CBOMCTB. Bbicwine
XWPHbIE€ KUCMOTbI HAa NpUMepe NanbMUTUHOBON U CTEaPUHOBOW.

CnoxHble 3cupbl M Xupbl. [lonyyeHne CrOXHbIX 3UMPOB peakumen
aTepudukaumm. CnoxHole adupbl B npupoge, UxX 3HadvyeHue. [NpuMeHeHne CRnoXHbIX
3(hMpOB HA OCHOBE CBOWNCTB.

Kupbl kak cnoxHble adgupbl. Knaccuukaumsa XuMpoB. XMMUYECKMe CBOWCTBA
XUPOB: TMOPONM3 U TMOPUPOBAHME XUAOKUX XUPOB. [lprMeHeHue >XMPOB Ha OCHOBE
cBouncTB. Mbina.

YrneBoabl. YrneBoabl, UX Knaccudukaums: MOHocaxapuabl (rmoko3a, opykrosa),
Ancaxapuvabl (Caxaposa) n nonucaxapuabl (Kpaxman v Lennonosa).

[mioko3a — BewectBO C [AOBOWCTBEHHOW (yHKUMEW — anbOerugocnupr.
XnMunyeckme CBOMCTBA [IHOKO3bl: OKUCIEHWE B MIIOKOHOBYHKO KMCAOTY, BOCCTAHOBIIEHNE B
copbuT, cnnptoBoe bpoxeHue. MNpnumeHeHne rmnoKo3bl HA OCHOBE CBOWUCTB.

3HayeHne yrneBogoB B XXMBOW NpuUpoae M XnsHu yenoseka. [oHsATME O peakumsx
NnosiMKOHAEeHcauMm 1 rmgponusa Ha npuMmepe B3anMONpeBpalleHun: [IoKo3a <«
nonucaxapwva.

HdemoHcmpayuu
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OkucneHune cnupTa B anbaerva.

KayecTBeHHble peakumm Ha MHOroaTOMHbIE CMUPThI.

PactBopumocTb doeHona B BoAe npu oObl4HON TeMnepaType U HarpeBaHun.

KauyecTBeHHbIEe peakumm Ha GeHOor.

Peakumns cepebpsiHoro 3epkana anbaerMaoB U rOKO3bI.

OkucneHve anbgerngoB M rOKO3bl B KACMOTY C NomMoLlblo rmapokenga meam (I1).
KauyecTBeHHas peakums Ha kpaxmarn. Konnekuust aoMpHbIX Macen.

JlabopamopHbie onbimbi

PactBopeHue rnuuepuHa B Boge 1 B3aumogencraeme ¢ rugpokengom meam (I1).

CBowcTBa YKCyCHOW KNCNOTbI, 06LLIMe CO CBOMCTBAMN MUHEPATbHbBIX KMCHOT.

[lokaszaTenbCTBO HENPEeAENbHOIro Xapakrepa XUAKoro Xxupa.

BaaumopencTeume rniokosbl U caxaposbl ¢ rmgpokeuaom megm (11).

KauecTBeHHas peakumsi Ha kpaxmarn.

lMpoghunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
MeTunoBbIN CNUPT U €ro UCNONb30BaHNE B KAYECTBE XMMMYECKOrO Cbipbsi. TOKCUYHOCTb
MeTaHona un npaeBuna TEXHUKN 6e3onacHOCTU npu paboTe C HUM. STUMNEHITIMKONb U ero
npuMmeHeHne. TOKCUYHOCTb 3TUMNEHITINKONS 1 NpaBuna TeXHUKKM 6e3onacHocTu npu paboTte
C HUM.

MonyyeHune cdeHona n3 NPOAYKTOB KOKCOXMMUYECKOIO NPON3BOACTBA N N3 GeHaona.

MonukoHgeHcauums dopmanbgernga ¢ deHonom B deHonodopmanbaerngHyto
cmony. Auetanbgerng. NoHsATMe O kKeToHax Ha nNpumepe aueToHa. NpumeHeHne aueToHa
B TEXHMKE W MPOMBbILLSIEHHOCTN.

MHoroo6pasne kapboHOBbIX KMCIOT (LaBENEBOW KUCMNOTbl Kak [BYXOCHOBHOM,
aKpUoOBOW KUCIOTbI Kak HenpeaenbHon, 6E€H30MHOM KUCIOThbI Kak apoMaTU4ECKON).

lMneHkoobpasyowmne macna. 3ameHa XUPOB B TEXHUKE HEMNULIEBBLIM CbIPbEM.
CuHTeTn4eckmne moroLme cpeacTtaa.

MornouyHokucnoe GpoxeHue rmnoko3bl. KncrnomonoyHsle npoayktel. CunocoBaHue
KopMoB. HuTpoBaHue uenntonosbl. [NMpoKCUnmH.

2.4 AsoTcopepallume opraHnyeckue coeguHeHus

AmuHbI. lNoHATME 00 amuHax. Anudartvyeckme amuHbl, MX Knaccudukaums u
HOMeHKnaTypa. AHWNIWMH KakK oOpraHu4yeckoe OCHoBaHue. [lonyyeHne aHunMHa wu3
HUTpobeH3ona. NpMmeHeHne aHMnMHa Ha OCHOBE CBOWCTB.

AMUHOKMCOTBLI.  AMWHOKUCNOTBHI  Kak  amMdoTepHble  OUYHKUWMOHAamNbHbIE
opraHn4yeckne coegumHeHnsa. XUMuyeckme CBOWCTBA aMWHOKWUCIOT: B3aMMOLEWCTBME C
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LLlenoYamMu, KACNoTaMn 1 gpyr ¢ Apyrom (peakuusi nonvkoHaeHcaumn). MNMentngHas cBasb
W nonunenTuabl.

[NMpumeHeHne aMMHOKMCIIOT HA OCHOBE CBOWCTB.

Bbenkun. llepBunyHas, BTOpPUYHAA, TpPETUYHAsA CTPYKTYpbl OenkoB. Xumuyeckue
cBoncTBa OenkoB: ropeHue, geHaTypauus, rmgponua, UBeTHble peakumn. bronornyeckme
dYHKUMN BENKOoB.

HdemoHcmpauyuu

B3anmogenctenme ammmnaka n aHummnHa ¢ CoONsIHOM KUCIOTOM.

Peakuus aHunuHa ¢ 6poMHoN BOAOMN.

[okaszaTenbcTBO Hannumst OyHKLUMOHAMNbHbIX FPYNMn B pacTBOpax aMMHOKMUCIIOT.

PactBopeHune n ocaxaeHue 6enkos.

LiBeTHble peakumn 6enKoB.

"opeHne NTuYbero nepa n WepCTAHON HUTMW.

JlabopamopHbie onbimbi

PactBopeHune 6enkoB B BoAE.

O6HapyxeHne 6enkoB B MOSIOKE U MACHOM ByIibOHe.

[eHaTypaumna pacTtBopa 6enka KypuHOro suua CAMpTOM, pacTBoOpamMu cosren
TSDKENbIX

METasnsioB 1 Npu HarpeBaHum.

lpakmu4eckue 3aHsIMus

PeweHne akcnepuMMeHTanbHbIX 3adad  Ha MAEHTUUKAUMIO  OpraHUYeCcKux
COeVNHEHNN.

Pacno3HaBaHme nnacTmacc u BOSTOKOH.

lMpochunbHbie u npogheccuoHaslbHO 3Ha4YuMble 3JIeMeHMbl COOepP)KaHUsl.
AMUHOKanpoHoBasi kucnota. KanpoH kak npeactaBuTeslb MNONMMaMUAHbBIX  BOJSIOKOH.
Mcnonb3oBaHne rmgponusa 6enkoB B MNPOMbIWSIEHHOCTU.  [MonuBMHUNIXNOPUA,
nonutetTpadpTopaTuneH (TednioH). PeHonogopmanbaerngHsle nnactmaccel. Llennynong.
[MpomblLwNeHHoOe NPOon3BOACTBO XMMUYECKMUX BONOKOH.

Paspen 2. Buonorus:

BBeneHue

O6bekT nzydeHms buonormm — xumBas npmpoaa. MNprsHakm XnBbIX OPraHM3MoB 1 KX
MHOroobpasue. YpoBHeBass oOpraHu3auusi XMBOW npupoabl u aonoums. MeTtoabl

nosHaHmsa xwueown npupoabl. Obwme 3akoHomepHocTn Ouonormn. Ponb Guonormn B
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hopMMpPOBaHNN COBPEMEHHON €CTECTBEHHO-HAYy4YHOM KapTUHblI MUpa M MPaKTUYECKOM
JesaTenbHOCTU NI04EN.

3HayeHne OuonorMm nNpu OCBOEHMM npodeccun n cneumanbHOCTEN CpeaHero
npoceccrmoHanbHOro obpasoBaHus.

HdemoHcmpauuu

Buonornyeckne cuctembl pasHOro YPOBHS: KreTKa, OpraHuam, nonynsums,
aKkocucTtema, buocdepa.

LlapcTBa xunBon npupoapl.

1. YYEHUE O KJIETKE

Xumunyeckas opraHusaums knetku. Knetka — anemeHTapHas Xxupas cuctema um
OCHOBHas CTPYKTYPHO-QYHKLMOHANbHAsA eauHuua BCEX XMBbIX OpraHmamoB. Kpamkas
ucmopusi U3yHeHuUs Krnemku.

Xvmunyeckast opraHmsauma knetkn. OpraHuMdeckne u HeopraHuU4eckue BelecTBa
KNeTKN M XUBbIX OpraHn3amoB. benkn, yrneBoabl, Nunnabl, HYKNENHOBbIE KUCMOTbl U KX
porb B KIeTke.

CtpoeHune un cyHKUMM KneTku. [MpokapnoTnyeckme M 3yKapuoTUYECKUE KIETKM.
Bupycbl Kak HeknetoyHas dopMa >XM3HM W KX 3HadeHune. bopbba C BMPYCHbIMK
3abonesanuamu (CMQ v gp.) Umutonnasma n knetouHas membpaHa. OpraHongbl KNeTku.

O6meH BelwecTB W npeBpalieHne 3Heprum B KneTke. [lnactnueckun wn
3HEepreTUYecknin odMeH.

CtpoeHne u dyHkumn xpomocom. [OHK — Hocutenbs HacnegcTBeHHOWM
nHdopmauuun. Pennukauunsa OHK. 'eH. T'eHeTnyecknin kog. bnocuHTes Gernka.

Xn3HeHHbIN uUMKN KneTkn. Knetkm m wmx pasHoobpasnme B MHOMOKNETOYHOM
opraHusme.

LugpgbepeHyuposka kriemok. KnetoyHas Teopmst CTPOEHUS OPraHN3MOoB.

MwuTo3. LluToKnHes.

HdemoHcmpauuu

CTtpoeHune u cTpykTypa benka.

CtpoeHune monekyn AHK n PHK.

Pennukauna OHK.

CxeMmbl 3HepreTnyeckoro obmeHa n 6uocuHTesa benka.

CTpoeHve KneTok MpoKapuoT M 3yKapuoT, CTpOeHue M MHoroobpasune KneTok
pacTeHumn

N XKMBOTHBbIX.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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CTpoeHue Bupyca.

doTorpacmm cxem CTPOEHUS XPOMOCOM.

Cxema cTpoeHus reHa.

MwuTo3.

2. OPrTAHN3M. PASMHOXEHVE U MHOWBWOYAIIbHOE PA3BUTUE

OPrAHM3MOB

PasMmHoXeHune opraHuamoB. OpraHmsam — eguHoe uenoe. MHoroobpasne
opraHmamoB. PasmMHOXeHne — BakHellee CBOWCTBO XMBbIX OopraHu3moB. [Monoeoe wu
©ecnonoe pasmMmHoxeHune. Menos. ObpaszoBaHue NOSOBbLIX KITETOK W ONfo40TBOPEHME.

MHamBuayanbHoe pasBuTue opraHmama. OMOpUOHanbHbLIM 3Tan OHTOreHesa.
OcHoBHble cTagnm 3MbpuoHanbHoro passutuda. OpeaHoeeHes. [locmambpuoHarbHoe
passumue.

CxonctBo  3apogplliert npeactaBuTenen  pasHbiX Pynn  MNO3BOHOYHBLIX — Kak
CBMOETENbCTBO WX 3BOMIOUMOHHOIO poacTtea. [puymMHbl HapyleHun B pasBUTUM
OpraHM3moB.

MHguBuayanbHoe  pa3BuUTME  YerloBeka. PenpoayktmeHoe  300poOBbe.
MocneacTeus BNUSIHUS  ankoronsi, HWKOTMHA, HAPKOTUYECKUX BELLECTB, 3arpsi3HeHus!
cpenbl Ha pa3BUTUE YeroBeka.

HdemoHcmpauuu

MHoroobpasne opraHM3mMoB.

O6meH BeLecTB 1 NpeBpaLLeHNe SHEPTUN B KINETKe.

doTOCUHTES.

[leneHne kneTku.

MwuTo3.

Becnonoe pa3amHoXXeHne opraHn3moB.

Ob6pas3oBaHune NonoBbIX KNETOK.

Menos.

OnnogoTBOpeHne y pacTeHUN.

MHanBmayanbHoe pa3BuTne opraHmama.

Tunbl NOCTAMOPNOHANBLHOIO Pa3BUTUS XKUBOTHbIX.

3. OCHOBbI TEHETUKWM U CENEKUWA

OCHOBbI Y4eHMA O HAacneacTBEHHOCTU U U3MEHYMBOCTU. [[eHeTUKa — Hayka o
3aKOHOMEPHOCTSIX HaCneACTBEHHOCTU M U3MEHYMBOCTM opraHmamoB. . MeHgeno —
OCHOBOMOSOXHUK reHEeTUKIN. ["'eHeTnyeckasi TEpPMUHOMOMNA N CUMBOSUKA.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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3aKoHbl reHeTukn, yctaHoBneHHble . MeHgenem. MoHormbpuagHoe n anrnbpmnaHoe
cKkpelwimBaHne XpOMOCOMHasi Teopusi HacrneacTBeHHOCTU. Bsaumodelicmeue 2eHos.
"eHeTuka nona. CuenneHHoe ¢ rosom HacredosaHue. 3Ha4YeHNe reHeTUKN Ans cenekumm
N MeguumHbl. HacneacTBeHHble 60ne3HM YenoBeka, NX NPUYNHBLI U NPOUNAKTMKA.

3aKOHOMEpPHOCTU W3MEHYMBOCTU. HacneacTtBeHHasi, WNM  reHoTUNU4Yeckas,
n3aMeH4MBoCTb. MoaudukaumoHHasi, UnNn HeHacneacTBeHHasA, U3MEHYMBOCTb. [eHeTuka
yenoBeka.

leHeTMka 1 MeauvuuHa. MaTtepuanbHble OCHOBblI  HacleACTBEHHOCTU U
N3MeH4YNBOCTU. [[eHeTUKa 1 3BONIOLMOHHAA Teopus. [eHeTnka nonynauumn.

OCHOBbI cenekuun pacTeHUU, XMBOTHbIX U MUKPOOPraHM3MoOB. [eHeTnka —
TeopeTnyeckad ocHoBa cenekumn. OgomallHMBaHWE >KMBOTHbLIX W BblpaljvMBaHue
KyNbTYPHbIX pacTeHUn — HayanbHble 3Tanbl cenekumn. Ydenne H. WN. BasunoBa o
LeHTpax MHOroobpasmsi u MpOUCXOXAEHUSI KyNbTYpHbIX pacTteHun. OCHOBHble MeTOAbl
cenekuumn: rmépuansaumnsa N MCKyCcCTBeHHbIN 0TOOp. OCHOBHbIE AOCTMXXEHNSA COBPEMEHHOM
cenekumnm KynbTyPHbIX pacTeHMIA, AOMALLHUX XXUBOTHbLIX U1 MUKPOOPraHM3MOB.

BuoTtexHonorusa, ee QOCTUXKEHUS N NEPCNEKTMBLI PasBUTUSA. Omu4YyecKkue acrekmel
Hekomopbix OocmuxxeHul 8 buomexHonoauu. KnoHupogaHue XueomHbix (rpobremsi
KITOHUPOBaHUS Yeslioeeka).

HdemoHcmpauuu

MoHornbpugHoe n gurnbpmagHoe ckpeLumBaHue.

[MepekpecT XpOMOCOM.

CuenneHHoe HacnegoBaHMe.

MyTtauum.

LleHTpbl MHOroobpasmsa M NpOUCXOXOEHUS KyNbTYPHbIX PacTEHUA U AOMAaLUHUX
YXWUBOTHbIX.

MMbpuaunsaums.

NckyccTBeHHbIM O0TOOP.

HacneacTteBeHHble 6GONe3Hn Yenoseka.

BrnusiHne ankoronuama, HapKOMaHUN, KYpeHUst Ha HacneaCcTBEHHOCTb.

JlabopamopHoe 3aHsimue

CocTaBneHne NpocTeNLLMX CXEM MOHOMMOPMAHOIO U AUTMOGPUAHOrO CKpeLBaHUS.

PelweHune reHeTMYecknx 3agau.

CocTtaBneHune n aHann3 poaoCnoBHbIX

4. 9BOMMOUMOHHOE YYEHNE

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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MpoucxoxaeHne u HavanbHble 3Tanbl Pa3BUTUA XU3HM Ha 3emne. [MnNoTesbl
NPOUCXOXAEHUS  XWU3HWU. W3y4yeHMe OCHOBHbIX 3aKOHOMEPHOCTEN BO3HUKHOBEHMS,
pasBuUTUS WM CYyLEeCTBOBAHUS >XU3HWM Ha 3emne. YCNOXHEeHUe XMBbIX OpraHn3mMoB B
npovecce 3BOSIIOLNN.

MHoroo6pasue xMBoro mmpa Ha 3emne n CoBpeMeHHas ero opraHu3auus.

Uctopusa pas3Butus 3BONMOLUOHHBLIX uaen. 3HadeHne pabot K. JluHHes, XK. B.
Jlamapka B pasBuUTUM 3BOMIOLMOHHBIX Maen B 6Guonorun. IBOMOLMOHHOE Yy4deHune Y.
HapsuHa.

EctectBeHHbI OTOOp. Ponb  3BONKOUMOHHOIO  y4eHUss B  (HPOPMUPOBAHUU
COBPEMEHHON eCTECTBEHHO-HAY4YHOM KapTUHbI MUpa.

MukpoaBoniouma wu Makpoasonwouus. KoHuenuusa Buga, ero KpuUtepumu.
Monynsums - CTPYKTypHas eavHuua Buaa W 3Bonouun. [OBuXyLMe Cunbl 3BONIOLUN.
CuHTeTnyeckasa Teopusa asontoumn. Mukpoasontoumns. CoBpeMeHHble NpeacTaBneHnsa o
BngoobpasoBaHnmn (C.C.YeTtBepukoB, . W.Wmanbraysen). Makpoasontouusi.
Jloka3aTenbcTBa 3BOSIOLNN.

CoxpaHeHue buorioeu4eckoeo MHO2006pa3usi Kak OcCcHoga ycmoudusocmu
buocgheps! u npozspeccusHo2o0 ee pazsumus. [puunHbl BbiMMpaHus BuaoB. OCHOBHbIE
HanpaBfeHMs1 3BOJIOLUMOHHOIO nporpecca. bumonorunyecknin nporpecc n Guonornveckuni
perpecc.

HdemoHncmpauuu

Kputepuu suaa.

CTtpykTypa nonynaumu.

AJanTyBHblIE OCOBEHHOCTM OPraHN3MOB, NX OTHOCUTESbHbBIN XapakTep.

OBOMOLMOHHOE APEBO PACTUTENBHOIO MUpa.

OBOMOLUMOHHOE APEBO XXMBOTHOMO MUpa.

MpeacTaBuTenn peaknx n ncyesarowmx BUAOB PACTEHMI U XKUBOTHbIX.

JlabopamopHoe 3aHsimue

OnucaHue ocoben ogHoro Bmaa no Mopdonornyeckomy KpuTepuio

N3yyeHne npncnocobrneHHOCTU OpraHM3MoB K cpeae obuTtaHus

N3yyeHne roMmonormyHbiX OpraHoB, pyAMMEHTOB Kak 4oKa3aTenbCTB 3BOSOLMN

5. UCTOPUA PA3BUTUA XKN3HN HA SEMINE

AHTponoreHes. 3sontoums npumaTtoB. CoBpeMeEHHbIE TMNOTE3bl O NPOUCXOXOEHUN
Yyenoseka. [lokasaTenbcTBa poacTBa YenoBeka C MAEKONUTALWUMUN XUBOTHbIMU. JTanbl

3BOJTIOLNMN YernoBeKa.
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YenoBeyeckune pachbl. Poacteo n eguMHCTBO npouncxoxageHmna 4emnopeyeckmnx pac.

Kputnka pacusma.
HdemoHcmpauyuu
UepTbl CXOACTBA U pa3nnymns YyerioBeka u XUBOTHbIX.
UepTbl cxoacTBa Yenoseka U NpUMaTtoB.
IMpoucxoxaeHne yenoseka.
Uenoseyeckune pachl.

JKcKypcuu

MHoroo6pasve BuaoB. Ce30HHble W3MeHeHuss B npupode (OKPEeCTHOCTU

npodeccnoHanbHon obpasoBaTenbHON opraHM3aumn).

EcTecTBEHHbIE M WUCKYCCTBEHHbIE 3KOCUCTEMbI (OKPECTHOCTM NPOCECCUOHANTBHON

obpasoBaTenbHOM opraHnsauun).

MpumepHble TeMbl pedepaToB (AOKNAAOB), UHAUBUAYaANbHbIX

(Xnumus)

* buotexHonorna n reHHaa nHxeHepus — TexHonornn XXI seka.

* HaHoTexHonorms kak npuoOpUTETHOE HanpaeBfieHNe pPasBUTUS
nponsBoacTea B Poccuinckon degepauuun.

» CoBpeMeHHbIE MeToabl 06e33apauBaHus BOAbI.

* AnnoTponusi MeTarnsos.

* XnsHb n pearensHoctb [..MeHaeneesa.

* «MepuogunyeckomMy 3akoHy GyayLLee He rpo3UT PaspyLUEHUEM. .. »

* CnHTe3 114-ro anemeHTa — TpUyM@ pOCCUNCKUX (PU3NKOB-S4EPLLNKOB.

* MisoTonbl BOgopoaa.

* Vicnonb3oBaHue pagonoakTnBHbIX N30TOMNOB B TEXHUYECKUX LieJ1dX.

NPOEeKTOoB

Hayku u

* PeHTreHoBckoe n3nyyvyeHme n ero ncnosrib3oBaHne B TeEXHNUKE N meauumnHe.

* [lnasama — 4eTBEPTOE COCTOSIHNE BELLECTBA.

* AMOpdHbIE BeLecTBa B NPMpPOAE, TEXHUKE, ObITy.

« OxpaHa okpyxatLllel cpeabl OT XMMMYECKOro 3arpsi3HeHusi. KonmyecTBeHHble

XapaKTepuCTUKN 3arps3HEeHNs OKpy>KatoLLen cpeapbl.
* [MpumeHeHne TBepaoro n razoobpasHoro okeuga yrnepoga (1V).

 3awmra 030HOBOrO 9KpaHa OT XMMNYECKOro 3arpAaA3HeHun4.

« [pyboaucnepcHble CUCTEMbI, WX Kraccugukaumss U  UCMONb30BaHME B

npodgeccnoHanbHOn AesTENbHOCTH.
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* KocmeTtunyeckue renu.

* [lpmeHeHne cycneHsnm n SMysibCUN B CTPOUTESILCTBE.

* MuHepanbl 1 ropHble NOpoabl Kak OCHoBa NNTOCMepbI.

» PactBopbl BOKpyr Hac. Tunbl pacTBOpOB.

* Boga kak peareHT 1 cpefia 4nst XuMmM4eckoro npouecca.

* )KnsHb n gesatenoHocTtb C.AppeHuyca.

* Bknag oTeyecTBEHHbIX Y4YeHbIX B pasBUTUE TEOpUU  INEKTPOSIUTUYECKON
anccoumaumn.

* YCTpaHeHne XeCTKOCTN BOAbl HA NPOMbILLMEHHbIX NPeanpuUsTUsIX.

» CepHas kucnota — «xneb XxMmMnyeckomn npoMbILLIIEHHOCTUY .

* icnonb3oBaHne MUHeparsbHbIX KUCAOT Ha NPeanpuaTUAX pasfinyHoOro npoguns.

» OKcnapbl U CONK Kak CTpouTenbHble MaTepuansl.

* icTtopms runca.

* [MoBapeHHasa cosb Kak XMMNYECKOe Cbipbe.

* MHoronukmi kapboHaT KanbLms: B NpUpoae, B NPOMbILLSIEHHOCTH, B ObITy.

* Peakumu ropeHunsa Ha npons3BoacTee v B ObITy.

* BupTtyanbHoe mogenvpoBaHne XMMN4eCcKnx npoLieccos.

* ONEeKTPOnM3 pacTBOPOB AMEKTPOSIUTOB.

» ONeKTPonM3 pacnnaBoB 3f1EKTPONUTOB.

* [MpakTnyeckoe NpUMeHeHne anekTponusa: padpuHMpoBaHue, rarbBaHoONIacTuka,
ranbBaHoOCTErus.

* MicTopusa nonyyeHus n NponsBoACTBa antOMUHUS.

* QNEeKTPONMTMYECKOE NofyvYeHne U padPuHUpoOBaHME Meau.

* )KnusHb n gestenbHocTb [.[19BW.

« Ponb mMeTannoB B uUCTOpuMM  4enoBedveckon  uusunmsauuun. UNctopus
OTEeYeCTBEHHOW YepHou MeTannyprum. CoBpemMeHHoe MeTannyprumieckoe npomsBoACTBO.

* Vlctopns oTevecTBEHHOW LBETHOW MeTannyprum. Ponb meTannoB v cnnaBoB B
Hay4YHO-TEXHMYECKOM nporpecce.

» Koppo3us meTtannos 1 cnocobbl 3awuThbl OT KOPPO3UMN.

* IHepTHbIE unu 6naropoaHble rasbl.

* Poxxgatowme conv — rarnoreHs..

* VicTopus LUBEACKOW CMUYKM.

* icTopnst BO3HUKHOBEHUSA N pa3BUTUS OPraHNYeCKON XUMUN.

* XusHb n gesarensHoctb A.M.bytneposa.
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* Butanuam u ero kpax.

* Ponb oTe4eCTBEHHbIX YYEHbIX B CTAHOBMEHUN N Pa3BUTUM MUPOBOW OpraHNYecKom
XVMUMW.

» CoBpeMeHHble NpeacTaBreHnst 0 TEOPUN XMMUYECKOTO CTPOEHMUS.

» DKONOrnyeckne acnekTbl UCNOoNb30BaHUSA YrNeBOLOPOLAHONO Chipbsi.

» DKOHOMMYECKME acneKkTbl MeXAyHapOAHOro COTPYAHUYECTBA MO MCMOMb30BaHMIO
yrneBogopOAHOrO ChIpbsi.

* Wctopuss oTKpbITMS M pa3paboTkM ras3oBbiX U HETAHLIX MECTOPOXAEHUN B
Poccuinckon ®egepaunn.

* XMuns1i yrneBogopOAHOrO Cbipbs U Mosi ByayLias npodgeccus.

* YrneBogopoaHoe TOMMMBO, €ro BUAbl U Ha3HaYeHMWe.

» CMHTETMYECKME Kay4yyKUN: UCTOPUS,, MHOroOOpasune 1 NepcrneKkTuBhbI.

* Pe3nHOTEXHMYECKOe MPOM3BOACTBO W €ro poflb B Hay4YHO-TEXHUYECKOM
nporpecce.

» CBapoO4HOE NPON3BOACTBO M POSib XMMUN YINIEBOLOPOAOB B HEM.

* HedpTb M ee TpaHCnopTMpoOBKa kak OCHOBa B3aMMOBbLIFOLHOIO MEXAYyHapo4HOro
COTpyAHU4YecTBa.

lMpumepHblie membi peghepamoe (0okniadoe), uHoueuOyasibHbIX MPOEKMoe
(Buonoezus)

» KnetoyHasi Teopusi CTpoeHMsi opraHM3mMoB. MIcTopusi 1 COBPEMEHHOE COCTOSIHME.

» HacneactBeHHast MHpopMaumsa 1 nepegayda ee 13 NoKosieHMs B NOKONEHME.

+ [lpamaTtnyeckme cTpaHuLbl B UCTOPUM Pa3BUTUSI TEHETUKM.

* Ycnexm COBPEMEHHOWN FEHETUKN B MEOVLVHE U 30PAaBOOXPaHEHNN.

* Victopus pasBuTtus 3BostouMOoHHbIX naeun ao Y.[JapsuHa.

 «Cuctema npupogpl» K.JIMHHES 1 ee 3HayeHne 4ns pa3BuTus Guonoruu.

B pamkax nporpammbl y4eO6HOM AUCLUNIINHBI Y ob6y4yarowmxca opMUpyroTcA
cneayloLwmne NMYHOCTHbIE pe3ynbTaTbl:

JIP 1 OcosHatowmin cebsa rpakgaHNHOM 1 3aLLUTHUKOM BEMUKON CTPaHbI.

JIP 7 OcosHarowmii NpMOpUTETHYHO LLEHHOCTbL JIMYHOCTM YENOBEKA; YBaXKatoLLNI
COBCTBEHHYIO N YyXXYI0 YHUKANbHOCTb B Pa3fiMyHbIX CUTyaumsax, BO BCEX hopmMax u Bugax
AeaTenbHOCTU.

JIP 9 Cobnogatowmi n nponaraHavpyowmin npasunia 3goposoro n 6esonacHoro obpasa
XKM3HUW, CNopTa; Npeaynpexaawwmin nnbo npeogonesatowmMin 3aBUCUMOCTU OT arikorons,
Tabaka, NCUX0aKTUBHbIX BELLECTB, a3apTHbIX Urp 1 T.4. CoXpaHSAHLWNIA NCUXONOrMyYecKyro
YCTONYMBOCTb B CUTYATUBHO CITOXHbIX UM CTPEMUTESIBHO MEHSIOLLMXCA CUTYaLMAX
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JIP 10 3aboTawmica o 3awmuTe oKpyKarLlen cpenbl, COOCTBEHHON N YyXXON
©e3onacHoCTH, B TOM YnCe LUGPOBOM.

JIP 18 OpraHnsoBaHHbIM 1 AUCLUNIIMHUPOBAHHbIN B MbILLFIEHUN W NOCTYMNKax

6. TEMATUYECKOE NMNMAHUPOBAHUE

Mpn peanusaumm copepxaHus obuweobpaszoBaTenbHON Yy4eOHOM OUCUMMMVHGI
«EctectBO3HaHue» B npegenax ocsoeHust OMOIM CIO Ha 6a3e ocHoBHOro obuiero
obpasoBaHusa C nonydeHnem cpegHero odbuwero obpasoaHus (MMCC3) obwmun obbem
obGpasoBaTenbHOM NporpamMMbl cocTaBnsieT no cneymanbHoctTaMm CIMO TexHonorm4eckoro
npoduns — 164 4aca, Bk4Yas npaktudeckne 3aHaTMa — 14 yacos, nabopaTopHble
paboTbl — 18 yacoB, BHeayanTopHas camocTosaTenbHas pabota ctygeHToB — 43 4aca;

KOHCynbTauum — 7 4acos.

6.1 O6bem yyeGHOM AUCUMNNNHBI U BUAbI y4eOHOU paboThbl

Bup yye6HoM paboThbl KonuuyecTtBO
yacoB
AyauTopHble 3aHATUA. CoaepxaHue obyyeHus
Paspgen.1 Xumusn
BeegeHue 2
Paspgen 1 O6was n HeopraHM4yeckas Xummsi 32
1.1 XuMuna — Hayka o BelllecTBax 4
1.2 CtpoeHue atoma. lNeprnogudeckunin 3akoH u MNepunogmyeckas cuctema 4
xummndecknx anemeHtoB [0.. MeHpeneeBa
1.3 CTpoeHue BewlecTBa 2
1.4 Knaccudukauymsa HeopraHM4Yecknux BeLLECTB 16
1.5 Xummnyeckme peakumm 6
Pasgen 2 OpraHuM4yeckas XumMus 44
2.1 OCHOBHbIE MOHATUSI OPraHN4YeCcKon XMMUU U TEOPUS] CTPOEHUS OpraHNYEeCKNX 6
CoeguHeHn
2.2 YrneBogoponbl 1 X NpupogHble MCTOYHMKN 12
2.3 Kucnopogacogepxallne opraHn4eckme coeamHeHus 18
2.4 AsoTcoaepxallune opraHM4eckme coeguHeHus 8
BHeayauTopHasa camocTosiTenbHas paboTa
MoproToBka BLICTYMNEHUA MO 3afaHHbLIM TemaMm, AOKNadoB, pedepartoB, 3cce, 23
WHAMBUAOYANbHOrO NPOEKTa C UCMOSb30BaHWEM MH(OPMALMOHHBIX TEXHONOMMUIA U
Aap.
KoHcynbTauuu 3
UTtoro 104

NMpomexyTo4yHasa atrectauus B hopme ancdepeHUMPOBaHHOro 3a4yeTa, 2 ceMecTp

Pa3pen. 2 Buonorusa

BeegeHue 2
1 YyeHue o kneTke 10
2 OpraHuam. PasmHOXeHWe 1 nHaMBUayanbHoe pa3BMTUe opraHM3mMoB 4
3 OcHOBBbI rEHEeTUKN U cenekuum 12
4 OBONKOLIMOHHOE YYeHune 6
5 VicTopusi pa3Butus x13HU Ha 3emne 2
Utoro 36

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsuemycs 8 1C Konnedx
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BHeayﬂMTOpHaﬂ camMocCToATesNibHasA pa60Ta

MoarotoBka BbLICTYNMEHMI MO 3adaHHbIM TemMaMm, AOKMagoB, pedepartoB, 3cce,

WHAMBMAOYANbHOrO NPOEKTa C MCMOSMb30BaHWEM WMH(OPMAaLMOHHBIX TEXHONOMMIA U 20

ap.

KoHcynbTauum 4
60

NMpomexyTo4yHaa atrectaumus B chopme ancpcdepeHUMpPOBaHHOrO 3a4eTa, 2 ceMecTp

Bcero no gvcuunnuxe |

164

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnibHOCMb 8epcuuU 1o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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6.2 Tematnyeckoe nnaHnMpoBaHue y4ebHoOn UCUUNIIHDI
Pasgen 1. Xumus
YuebHas Harpyska no y4ebHomy nnaHy, Yac qs) _ <
obs3arensHas Har z |3 é x g %
§ Py3Ka, 4ac _ = § g 8 g i 8 s
= S | BT. Y. M0 BUAAM 3aHATUIA Szl < = g B - 2
T S 5 ﬂ S @ Q S é 3 3 3 CpenctBa LOomalluHee 8 g % 3 2 5 % ('2
= Homepa 1 HaumeHoBaHWe pasOernos U TeM s54 5| 2 _|3 4 @& 28 o = oBVUEHIS sanaHe Sz & g 2 2% %
$ 3 83 §|528%38 55/&| £ y " Z|3cd 288
5 623 S| 582838 E5x5¢| 3 2lz5928¢28
g ©29 $|/88k3SES235| & S128 (¢ 28
O S 9 g | v g9 x 9 ® @ x = > |08k o5
= g1 >| & |cE g/ © 5= &
c =
1 cemecmp 78 60 18 23 3 | 104
BeedeHue 1 1 OK 01-07,09
JIP 1,7,9,10,18
1 Hay4Hble MemoObl Mo3HaHUs eewecms U Xumu4eckux seneHud. Porb CmpykmypHo- [1]c.34
aKcrnepumeHma u meopuu 8 xumuu. ModenuposaHue XUMU4eCcKux 1/1 1/1 nioeuyeckast 1
rpoyeccos. cxema
Pa3den 1 O6was u Heop2aHu4YecKasi Xumusi OK 01-07,09
JIP 1,7,9,10,18
Tema 1.1 OcHO8HbI€ MOHSAMUS U 3aKOHbI 5 5 2 7 1-3
1 OcHosHble noHssmusi xumuu. Bewjecmeo. Amom. Monekyna. Obpa3suypb! [1]§71.1-1.2
Xumuyeckuli anemeHm. [lpocmbie U CrioXHbIE 8ewyecmaa. gewiecms. Tabn.
OmHocumernbHble amoMHas U MoreKkynsipHas maccel. Konuyecmso 1/2 1/2 usudeckux
geujecmsa. 86€J1UYUH 8
Xumuu
2 OCHO8Hble 3aKOHbI xumuu. Cmexuomempusi. 3aKOH COXpaHeHUs1 Maccb! [1]1§1.3
gewecma. 3aKOH MOCMOSIHCMBa cocmasa 8ewecmes MOoseKysipHOU 2/4 2/4
cmpykmypbl. 3akoH Agoeadpo u credcmeusi ux Heeo
CamocmosimenbHasi paboma Ne1 Annomponusi. AnomporiHbie Cocmasumb
8UOOU3MEHEHUS yarepoda. 2/2 OMOPHbIU
KOHCMeKm
3 PacyémHbie 3ad0ayu Ha 8blHuUCIeHue Maccosol onu U maccel Memoduueckoe| Cocmasumb
seujecmea 8 pacmsope. Pacuyémabi o xumu4eckum ¢popmynam u 2/6 2/6 obecneyeHue omyem o
YPasHeHUSIM. pabome
Tema 1.2. [Nepuoduyeckuli 3akoH u lMepuoduyeckasi cucmema OK 01-07,09
xumuyeckux anemeHimoes .M. MeHOeneeea u cmpoeHue amoma 4 4 2 6 1-3 JIP 1,7,9,10,18
4 lMepuoduyveckuli 3akoH [.U. MeHOeneesa. Nepuoduyeckuli 3aKOH U lMepuod. [11§2.1
nepuoduyeckasi cucmema xumudeckux anemeHmos .. MeHdeneesa . 2/8 2/8 cucmema Xum.
3/1eMEHMOo8
5 CmpoeHue amoma u nepuoduyeckuli 3akoH .M. MeHndeneesa. lMepuood. [1] §2.2
CmpoeHue 31eKmpOoHHbIX 060104EK amoMo8 3/1eMEeHMO8 MarbiX 210 | 2/10 cucmema Xxum.
nepuodos. OcobeHHOCMU CMPOEHUS 31IEKMPOHHbBIX 060/104EK amomMo8 3/1eMeHmo8
anemMeHmos 6osnbwux nepuodos (Mepexo0HbIX 31eMeHMos).

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycsi 8 1C Konnedx
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CamocmosimenbHasi paboma Ne2 SrnekmpoHHbIe KOHuaypauyuu lMepuoo. WHAusudyansHo
amomo8 XUMUYECKUX 351IeMeHmMos. 2/4 cucmema Xum. e 3a0aHue
3/1eMeHmo8
Tema 1.3. CmpoeHue sewecmea 2 2 2 4
Tunbl xumudeckol ces3u. MloHHasi, koganeHmHasi , Memarnu4yeckasi Tabnuysi Turner|[1] §3.1-3.4, 3.6
ce53b. AegpezamHble COCMOsIHUS seuecms U 8000pO0Hast C853b. xumuyeckol
6 | HucnepcHbie cucmemsi. 2/12 | 2/12 cesi3u
HucnepcHble
cucmembl
CamocmosimenbHasi paboma: Ne3 [MoHssmue 0 KonnoudHbIX cucmemax. 2/6 Cocm. KOHcriekm
Tema 1.4. Boda. Pacmeopsbl. 3nekmposiumuyeckas duccoyuayusi OK 01-07,09
6 4 2 1 7 1-3
J1P 1,7,9,10,18
Boda. Pacmeopbl. PacmeopeHue. Qnekmponumu4yeckas ouccoyuayusi. [1] §4.1-4.2
7 Bnekmponumsl u HeanekmMponuUMbl. Srekmponumuyeckas 2114 | 214
Ouccoyuayus. CmeneHb anekmponumuyeckol duccoyuayuu.
OcHogHble 10/10XKeHUs1 mMeopuu 3riekmponumuyeckol duccoyuayuu.
CamocmosimenbHas paboma Ne4 CurnbHble u criabble 3rekmposumal Cocm. mabn.
7 CurnbHble u
cnabble
31eKmponumsl
lMpueomosneHue pacmeopa 3adaHHoU KoHUeHmpauuu. CocmasneHue Memooduyeckoe| Cocmasumeb
8 ypasHeHul duccoyuayusi Kucsrom, ocHogaHul u cosed. 2116 | 2/16 u omyem o
OkucnumernbHo-80ccmMaHo8UMerbHble peakyuu. MamepuarsnbHoe pabome
obecrieyeHue
JlabopamopHasi paboma Ne 1. Memoduyeckoe| Cocmasumeb
9 Peakyusi UOHHO20 obMmeHa. 2/18 2/2 u omyem o
MamepuarsnbHoe pabome
obecrieyeHue
Tema 1.5. Knaccughukayusi Heope. coeduHeHull u ux ceolicmea 10 4 6 2 12 1-3 OK 01-07,09
JIP 1,7,9,10,18
Okcudbl u ux ceoticmsa. Coneobpa3syrowjue u Hecoreobpasyrujue Tabn. [koHcriekm] [1 ]
okcudbl. OCHOBHbIEe, aMghomepHbIe U KUC/TOMHbIe OKcudbl. [MonyyeHue Knaccugpukauyus| §5.2-5.5
10 | okcudos. OcHosaHus u ux ceolicmea, Knaccughukayusi rno pasnuvyHbIM 2/20 | 2/18 Heop2aHUYeCKUX| un
npu3Hakam. Pa3noxeHue HepacmeopuMbix 8 800e 0CHoeaHUl, coeduHeHul
criocobbl Mosy4eHus. Tabn. Okcudbl
CamocmosimernbHasi paboma Neb NoHsimue o pH pacmeopa. 18 llikana pH [1] §5.4
Kucrnomnasi, weno4Hasi, HelimparnbHasi cpedbl pacmeopos.
JlabopamopHasi paboma Ne2 Memoduyeckoe| Cocmasumb
11 Bsaumodeticmsue wenoyel ¢ conamu. Pa3noxeHue Hepacmeopumbix 2/92 /4 u omyem no
ocHoeaHul. Nony4eHue u ceolicmea amgbomepHO20 2udpokcuda. MamepuarnbHoe pabome
obecrneyeHue
CamocmosimenbHasi paboma Ne6 OcobeHHocmu g3aumodelicmeusi 19
KOHUEeHmMpuposaHHOU cepHol U a30mHoU KUC/10m ¢ Memasiiamu.
Kucrniomsi u ux ceolicmea. Conu u ux ceoticmea. Criocobbi rnosy4eHust Tabn. [koHcniekm] [1 ]
12 | coned. Nudponus coned. 2/24 | 2/20 Homenknamypa| §5.1,56.3,5.4
Kucrom

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs 8 1C Konnedx
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JlabopamopHasi pabomaNe3. Memoduyeckoe| Cocmasumsb
13 B3zaumodelicmeue memarnsnos ¢ Kucinomamu. Baaumodelicmeue Kucriom 2126 2/6 u om4em 1o
¢ okcuGamu Memarnios. B3aaumodelicmeue KUC/iom ¢ OCHO8aHUSIMU. MamepuarbHoe pabome
B3zaumodelicmeue Kucsom ¢ consimu obecrieyeHue
JlabopamopHasi paboma Ne4 Memoduyeckoe| Cocmasums
14 Bsaumodeticmesue conetli c memannamu. Bsaumodeticmeue conetli Opya 2/28 2/8 u omyem o
¢ Opyaom. 'udponu3s coneti pa3nu4yHO20 muna. MamepuarbHoe pabome
obecrieyeHue
Tema 1.6. Xumu4eckue peakyuu 2 2 2 1-3
Knaccugukayusa xumudeckux peakyud. Tabn. [1] §6.1
15 2130 | 2/22 «Knaccugbukayu|  [koHcnekm]
9 XuM. peakyui)
CamocmosimenbHasi paboma Ne7 Xumudyeckoe pagHosecue U criocobbi Cocmasume
ea20 cmeuweHus1 3asucUuMOCmb CKOPOCMU XUMUYECKUX peakyuti om 2/11 KoHcnekm [1]
PasnuYHbIX ¢hakmopos. §6.3-6.4
Tema 1.7. Memannbi u Hememasnnbi 4 4 2 2 1-3
Memannbi. OcobeHHocmu cmpoeHusi amoMoe U Kpucmarisos. lMepuod. [1]§7.1-7.3
16 | @usuyeckue u xumuveckue cgolicmea memarnos. Knaccugpukayus 2/32 | 2/24 cucmema Xum. o6
mMemarios ro pasuYHbIM pU3HaKkam. 3/1eMeHmo8
CamocmosimenbHasi paboma Ne8 Kopposusi Memarinnos: xumuyeckas u 112 Cxema [1]§7.2
anekmpoxumuyeckasi. Crnocobbl 3aWumsl Memasnio8 om KOppo3uu. Koppo3uu
Hememannei. OkucnumernbsHble U 80ccmaHogumersibHble ceolicmea lMepuod. [1]§7.4
17 | Hememarnnoe e 3a8UCUMOCMU OM UX MOJIOXEHUS 8 Psidy 2/34 | 2/26 cucmema xXum.
3/1eKmMpoompuyamenbHocCmu. 3/1eMeHmos
CamocmosimenbHas paboma Ne9 lNoHssmue o memannypauu. Crnaebl 113 [1]§7.3
YepHble U UsemHsble.
KoHcynbmauyuu rno HeopeaHu4yeckol xumuu 1/1
PA3LEI 2. OPFAHUYECKASA XUMUs OK 01-07,09
JIP 1,7,9,10,18
Tema 2.1. OCHOBHbIe MOHAMUSI Op2aHUYeCcKOU XuMuu u meopus
CMpPOeHUs1 op2aHU4YecKux coeQuHeHul 6 6 1 1-3
lpedmem opeaHuveckol xumuu. MMpupoOHbIe, UCKYCCMBEHHbIE U Tabn. [1] §8.1
cuHmMemuyeckue opeaHuyeckue sewecmesa. CpagHeHue op2aHU4ecKux «DYHKUUOH.
18 | 8ewecms ¢ HeopaaHu4EeCKUMU. Banermrocme. Xumuyeckoe cmpoexue | 136 | 2/28 epynnbl» Tabrl.
KakK nopsidok coOeOQUHEHUST amoMOo8 8 MOJIEKY bl 10 8a7IEHMHOCMU. «lubpudusayus
amoma
yenepoda»
CamocmosimenbHasi paboma Ne 10 CpasHeHue opeaHUYeCcKUX seuiecms 114
C Heop2aHU4ecKuMU.
Teopusi cmpoeHusi opeaHudeckux coeduHeHut A.M. Bymneposa. Tabn. [1] §8.1-8.3
Knaccucpukayusi opeaHuyeckux sewjecms. [loMos102u U 20M0OI02US. «DYHKUUOH.
19 Havana HomeHknamypsi IUPAC. 2/38 | 2/30 epynnbly Tabsn. un
«lubpuduzayus
amowma
yenepoda»

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycsi 8 1C Konnedx
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lMocmpoeHue ¢hopmyn u cocmasneHue HasgaHull U30Mepos U Memoduyeckoe| Cocmasums
20 | eomoriozos. 2/40 | 2/32 obecrieyeHue omyem o
pabome
Tema 2.2. Y2neeo00opo0bi U UX NMPUPOOHbLIE UCMOYHUKU 10 8 2 3 15 1.3 OK 01-07,09
JIP 1,7,9,10,18
AriKaHbl: 2oMoioaudeckull psid, usomepusi U HOMEHKamypa ankaHos. Tabn. «om. psd [1] §9.1
Xumuyeckue ceolicmea ankaHo8 (MemaHa, 3maHa): 20peHue, ankaHoe» Tabr.
o1 | 3ameweHue, pasroxerue, OdeaudpuposaHue. lMpumeHeHue ankaHo8 Ha 2/a2 | 234 «CmpoeHue
OCcHose csolicms memaHa» Tabn.
«Ceolicmsa
ankaHos»
AnKeHbl. OmurieH, e2o rnosy4yeHue. [lomonoaudeckull psd, usoMepusi, Tabn. [1] §9.2
HOMEHKamypa ankeHos. Xumudeckue ceolicmea amurieHa: 20peHue, «lomornoeuyeck
KavyecmeeHHble peakyuu, eudpamauus, nonumepusayus. lNpumeHeHue uti psad
9o | amurexa Ha ocHosee ceolicme. 2/44 | 2/36 asKeHoe»,
«Ceolicmea
ankeHos Tabr.
«CmpoeHue
amusieHa»
JlabopamopHasi paboma Ne5 Memoduyeckoe Cocmasumsb
23 ArKaHbl U arnkeHbl. I3ydeHue ceolicme Memaxa U amurieHa. 2/46 2/10 u omyem o
MamepuarnbHoe pabome
obecrieyeHue
JueHbl u kayqyku. lNoHssmue o dueHax KaK yaneeodopodax ¢ 08ymsi Tabn. [1] §9.3-9.4
080UHbBIMU €8535IMU. ANKUHBI. AuemurieH. Xumuyeckue ceolicmea «omonoau4yeck
o4 | auemunera. Mexknaccosasi u3oMepusi ¢ ankadueHamu. 2/48 | 2/38 uti psad
anKkadueHos»,
«CmpoeHue
bymadueHa»
CamocmosimernbHas paboma Ne11 HamyparnbHbil u cuUHmemu4yeckue 115 [1] §9.3
Kay4yku. PesuHa.
ApeHbl. beH3on. Xumudeckue ceolicmea beH3ona: 20peHue, peakyuu Tabn. [1] §9.5
3ameweHus MNMpumeHeHue 6eH30/1a Ha 0OCHog8e ceolicme. «CmpoeHue
25 2/50 | 2/40 b6eH30nay,
«Ceolicmea
b6eH3ona»
CamocmosimenbHasi paboma Ne12 [NpupoOHbie UCMOYHUKU Memod. [1] §9.6
yeneeodopodos. [NpupodHnbiti 2a3. Hegpmb. OkmaHogoe Yucio 6eH3UHo8 rniocobue
U okmaHoeoe 4Yucno AusenbHoeo mornnuea. Kokcoxumuyeckoe 2/17 «[pupodHeie
pou3sodcmeo u e20 nPooyKUUs. UCMOYHUKU
yaneeodopodos
»
Tema 2.3. Kucnopodcodepxxaujue op2aHu4eckue coeQuHeHus OK 01-07,09
16 10 6 3 22 1-3
JIP 1,7,9,10,18
26 Crnupmei. lNMoHssmue o npedesibHbIX 00HOaMOMHbIX Criupmax. 252 | 2/42 Tabn. [1] §10.1-10.2
Xumudeckue ceolicmea smaHosa U NpUMEHEHUE 3maHoa Ha 0CHO8e «Pacmeopumoc

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul 1o opuauHary, xpaHsauwemycsi 6 1C Konnedx
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ceolicmes. [nuuepuH Kak npedcmasumeris MHO20amoOMHbIX CrIUPMO8. mb cnupmosy,
®enHon. Qusudeckue U xumudeckue ceolicmea u rnpumeHeHue ¢heHona. «Ceolcmea
crupmosy,
«Csolicmea
MHO20amOMHbIX
crnupmosy,
«Csolicmea
geHona»
JlabopamopHasi paboma Ne 6 Memoduyeckoe| Cocmasumb
27 Criupmbl. PacmeopeHue anuyepuHa 8 8o0e U 83aumodelicmeue ¢ 2/54 2/12 u omyem no
2udpokcudom medu (I1). MamepuarbHoe pabome
obecneyeHue
CamocmosimenbHasi paboma Ne13 Ankoeonusm, e2o nocnedcmeusi u 118
npedynpexdeHue
AnbOeaulsl. MNoHsmue 06 anbdeaudax. Popmanb0eaud u e2o ceolcmea. Tabn. [1]§10.3
lMonyyeHue u npumeHeHue ghopmarnbOeauda. «CmpoeHue
08 2/56 o/a4 gopmarnbOeaud
a», Tabn.
«Ceolicmea
anbdeaudos»
Kap6oHosble kucriomel. ['omonoaudeckuli psid npedesibHbiX [1] § 10.4.1
29 | 0OHoOCHOBHBbIX KapboHo8bIX Kuciom. lNonyyeHue u xumudeckue 2/58 | 2/46
ceolicmea yKcycHol Kucrnomsl. Bbicwue XupHble Kucriomal.
JlabopamopHasi paboma Ne 7 Memoduyeckoe Cocmasume
30 AnbOeauldbl u kapboHosble Kuciomel. KayecmeeHHas peakyusi Ha 2/60 214 u omyem o
gopmarnbdeaud. Ceolicmea yKcycHOU Kuciomsl, obuwjue co ceolicmeamu MamepuarbHoe pabome
MUHeparsibHbIX KUCiom. obecrneyeHue
CrioxHble aghupbi U XKupbl. [onydeHuUe crioxXHbIX aghupos peakyuels Tabn. [1]§10.5
amepucgpukayuu. XKupbl Kak crioxHbie aghupbl. Xumudyeckue ceolicmea «Cr1oxHbIe
31 . 2/62 | 2/48
JKupoe: 2uGposu3 U 2uBpuposaHuUe XUOKUX XUpos. [NpumeHeHuUe Xupos aghupbl 8
Ha OCHose ceolicms. npupode»
CamocmosimernbHas paboma Ne14 CrioxHbie agbupbi 8 npupode, ux 119 [1]§10.5
3HayYeHue. [TpuMeHeHUe CIIOXHbIX 3gbupos Ha ocHose ceolicms. Mbina.
Yenegodbl. Yanegodsl, ux knaccugukayus: MoHocaxapuosbl (2/110K03a, Tabn. [1] §10.6
32 | ¢hpykmosa), ducaxapudbl (caxaposa) u nonucaxapudbl (Kpaxmarn u 2/64 | 2/50 «Knaccugbukayul
Uesnsnnosa). 51 yerneeo0oe»
CamocmosimenbHasi paboma Ne15 3HaueHue yaneeodos 8 xueol 120 WHA.coobweHue
pupode U XU3HU Yeroeeka.
JlabopamopHasi paboma Ne 8 Memoduyeckoe Cocmasums
33 XKupebl u yeneegodkl. [Jokazamenbcmeo HerpederibHO20 xapakmepa 2/66 2/16 u omyem no
JKUOKO20 Xxupa. B3aaumodelicmeue 2/1t0K03bl U caxapo3bl ¢ 2UOPOKCUOOM MamepuarnbHoe pabome
medu (I1). KavecmeeHHasi peakyusi Ha Kpaxmarl. obecrieyeHue
Tema 2.4. A3omcodepxaujue op2aHuU4yeckue coeGUHEHUs. OK 01-07,09
Monumepsi 12 | 10 2 3 19 1-3 7P 1,7,9,10,18
34 | Amunbl. MNoHsimue 06 amuHax. Anughamuyeckue aMuHbl, Ux 2/68 | 2/52 Tabn. [1]§11.1

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs 8 1C Konnedx
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Knaccughukayusi U HomMeHKnamypa. AHUMUH, KaK opeaHU4ecKoe CmpoeHue
ocHoeaHue. [Nony4eHue aHunuHa usz HUMpobeHsona. lpumeHeHue aHunuHa.
aHunuHa Ha ocHose ceolicme.
AMUHOKUCTOMbI. AMUHOKUCIIOMbI Kak aMgbomepHble Tabn. [1] §11.2-11.3
OugbyHKUUOHarbHbIe opeaHu4eckue coeOuHeHuUs. Xumudeckue ceolicmea Cmpykmypa
35 | amuHokucriom. Benku. Cmpykmypbi 6enkos. Xumudyeckue cgolicmea 2/70 | 2/54 6ersika Tabr1.
benkos. buonoaudeckue pyHKyuu b6eskos. «Ceolicmea
aMUHOKUCIIom»
CamocmosimenbHasi paboma Ne 16 buonoaudeckue gyHKyuuU besikos 2/22 coobuweHue
JlabopamopHasi paboma Ne 9 Memoduyeckoe| Cocmasumb
PacmeopeHue benkos 8 8ode. [JeHamypauusi pacmeopa besika KypuHo20 u omyem o
36 N . 272 2/18
sAlya crnupmom, pacmeopamu conell msxenbix Memarsios U npu MamepuasbHoe pabome
HaepesaHuU. obecrneyeHue
PeweHue akcniepumeHmarbHbix 3aday Ha udeHmugukayuro Memoduyeckoe Cocmasumsb
37 | OpeaHudeckux coeOuHeHuLl. 274 | 2/56 u omyem o
MamepuarnbHoe pabome
obecneyeHue
lMonumepel. benku u nonucaxapudbl kak buononumepsl. [Tnacmmaccsi. Memoduyeckoe Cocmasumb
38 lMony4eHue nonumepos peakyueli nonumMepusayuu U MoruKkoHOeHcayuu. 2176 | 2/58 obecneyeHue KOHcriekm oPM
BonokHa, ux knaccughukayusi. lonyyeHue 80110koH. OmoeribHble
npedcmasumeriu XUMUYECKUX 8OJI0KOH.
CamocmosimernbHasi paboma Ne17 TepmornnacmuyHbie u 1/23 pechepam
mepMopeakmusHbIe Mnacmmacchi.
Pacrio3HasaHue niacmmacc u 80/10KOH. Mimozoeoe 3aHsimue. Memoduyeckoe| Cocmasumb
39 2/78 | 2/60 u omsem 1o
MamepuarsnbHoe pabome
obecrieyeHue
40 | Mmozosoe 3aHsImue
KoHcynbmauyuu rno opaaHu4eckol xumuu 2/3
Hmoezo no pasdeny 1. Xumusi 78 60 18 23 3 | 104

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul 1o opuauHary, xpaHsauwemycsi 6 1C Konnedx
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Paspgen 2. bBuonorus
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1 cemecmp
OK 01-07,09
BeedeHue 2 2 3 5 1 y
J1P 1,7,9,10,18
Tabn.
MHo2006pa
3ue XusbIx
lpedmem u3yyeHusi «buonoauuy». [IpU3HaKU XUBbIX OP2aHU3MOS.
1 2/2 2/2 opzaHuamo | [1], [2], [3]
MHozo06pa3sue xusbix OpeaHU3MO8.
8, ypO8HU
Xxuseot
rnpupoOdbl
CamocmosimernbHas paboma Ne1 CobnrodeHue npasusi nogedeHusi 8 UHOusudya
npupode, bepexHoe OomHoweHue K buonoaudyeckum obbekmam 3/3 JibHOE
(pacmeHusiM U XUB80MHbIM U UX coobuwecmeam) U Ux oxpaHa. 3adaHue
1- OK 01-07,09
Tema 1. Y4yeHue o kniemke 10 6 4 7 1 18 y
3 J1P 1,7,9,10,18
LHemoHcmp
ayus
2 Knemka. CmpoeHue. 2/4 2/4 Y [1], [3]
ornsbima
CamocmosimenbHasi paboma Ne2. [Jelicmeue ¢hepmeHmos Ha berku
p A Pep 3/6 Pegbepam
u yenegodsb!
CamocmosimernbHas paboma Ne3 Micmopusi omkpsimusi u deticmeue 2/8 CoobuweHu
8umMamMuHo8 e
Memoduye
cKoe Omyem no
3 JlabopamopHasi paboma Ne1 [Tnasmonu3s 8 Knemkax KoxXuubl siyka 2/6 2/2
rnocobue, pabome
MUKPOCKOIT
Memoduye
cKoe Omyem no
4 JlabopamopHasi paboma Ne2 [Jenna3monu3s 8 Kremkax KoxXuubl Jiyka 2/8 2/4
rnocobue, pabome
MUKPOCKOIT
lMpokapuomuyeckue U 3ykapuomu4yeckue Kremku. Bupycbl kak Ta6n.
5 ’ 2/10 216 lMpokapuo | [1], [2], [3] nii
HekremoyHasi (hopMa XU3HU U UX 3HaYeHUe. iy

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs 8 1C Konnedx
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aykapuom
bl, 8UPYCbI
CamocmosimenbHasi  paboma  Ne4  Bopbba ¢  8UPYCHbIMU Mrdueudya
3abonesaHusimu (CIMO u dp.) 2/10 [1bHOe
’ coobujeHue
6 ObmeH sewjecms U npespaujeHue aHepauu 8 Kriemke: nnacmuyeckull 212 /8 C7r—7?6gg::43e [1]
u sHepz2emuyeckuli obmeH. Xpomocomesl. JHK, PHK. P
Kremku
KoHcynbmauyusi mo meme 1 1/1
Tema 2. Opz2aHu3m. PasmHoxeHue u uHOueudyasnibHoe pazsumue 1- OK 01-07,09
4 4 2 1 7
op2aHuU3Mos 2 JIP 1,7,9,10,18
Tabn.
MHoz2006pa
. . 3ue
XKusHeHHbIU yukn knemku. PasamHoxeHue. Mumos. Meloas.
7 Opzakuam — eduHoe Lenoe. 2/14 2/10 opeaf;usmo [1], [2]
Cxema
Mumosa
CamocmosimenbHass paboma Neb5 [Nocriedcmeus 6nusHUS ankoeoris, UHOusudya
HUKOMUHAa, HapKOMUYECKUX eeulecms, 3aspsi3HEHUs cpeldbl Ha 2/12 JIbHoe
passumue 4Yesioseka. coobueHue
Tabn.
cxo0cmeo
Cxodcmeo  3apodbiwel  npedcmasumernel  pasHbiX  2pynn 3apoodbiwe
8 10380HOYHbLIX Kak €eudemesis.Cmeo UX 380/IIOUUOHHO20 podcmea. 2/16 2/12 U pasHbix | [1], [2], [3]
lMpuduHbl HapyweHul 8 pa3gumuu OpeaHU3MO8. epynn
10380HOYH
bIX
KoHcynbmauyusi no meme 2 1/2
1- OK 01-07,09
Tema 3. OcHO8bI 2eHeMUKU U cenlekyuu 12 4 8 4 1 17 5 JIP 1,7,9,10,18
leHemuka — Hayka O 3aKOHOMEPHOCMSIX HacredcmeeHHocmu U Mopmpem
9 U3MeH4YU8oCmMuU 0p2aHu3Mo8. 3aKOHbl 2eHemMUKU, ycmaHosseHHble I 2/18 2/14 pmp [1] nii
Menrdens
MeHdenem. MoHoeubpudHoe u duaubpudHoe ckpewjueaHue
CamocmosimernbHasi paboma Ne6 CocmasneHue podocriogHou 2/14 Pegpepam
Memoduye .
10, 11 JlabopamopHasi paboma Ne3. [Npakmukym o peweHuto 3aday o 2/22 4/8 cKoe Omyém no
2eHemuke pabome
riocobue
XpomocomHasi meopusi HacriedcmeeHHOCMU. 3akoHOMepHoCMuU
12 | usmeHnyusocmu. HacnedcmeeHHas unu eeHomunu4eckasi 2/24 2/16 [1], [2]
usmeH4usocms. ModughukayuoHHas U3MeH4Yu8oCcmb
JlabopamopHas paboma Ne4 ModugukayuoHHass UsMeHYU80CMb. Omyém no
13,14 o v 4/28 4/12
lMocmpoeHue sapuayuoHHoU Kpusol pabome
UHOusudya
CamocmosimenbHasi paboma Ne 7 Omudeckue acrekmbl HEKOMOPbIX 214 Unnocmpa TbHOE
docmuxkeHull 8 6UOMexXHoIo2uU. uuu
coobujeHue

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs 8 1C Konnedx
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KoHcynbmauyus no meme 3 1/3
1- OK 01-07,09

Tema 4. 380104 UOHHOE Yy4YeHue 6 4 2 2 1 9 > 7P 1,7,9,10,18
15 KoHuenyus suda, e2o kpumepuu. Mukpoasontoyusi. Makpoagosroyus. 2/30 2/18

JlabopamopHasi paboma Ne5 Mopgonoeuyeckue ocobeHHocmu Memooude Omy4ém no
16 - 2/32 2/14 cKoe

pacmeHul pa3nu4HbIx 8Ud08. pabome

rnocobue

17 | Buonoeuyeckuli npoepecc u peepecc. lMonynayus. 3kocucmemsil. 2/34 2/20 [1], [2]

CamocmosimenbHass paboma Ne8 BnusHue  xo3salicmeeHHoU UHOusudya

desimenibHOCMU 4Yesiogeka Ha Cmpykmypy U 60crnpou3sodcmeo 2/18 JibHOE

nonynayuu coobujeHue

KoHcynbmauyusi no meme 4 1/4

1- OK 01-07,09

Tema 5. UIcmopus pazeumusi Xu3Hu Ha 3emne 2 2 2 4 > 7P 1,7,9.10.18

CamocmosimernbHasi paboma Ne 9 MHozoobpa3sue ¢hopm u MpuvuUHb! 2120 Pecpepam

8bIMUpPaHUsi OPeBHUX MPecMbIKatOULUXCS.

OCHOBHblE ~ 3aKOHOMEPHOCMU  803HUKHOBEHUS,  paseumus U

CcyulecmeosaHusl XUu3HU Ha 3emrie U cospeMeHHOU ee opaaHu3ayuu.
18 S| 2/36 2/22 [1], [2]

Beornroyus denoseka. Mimoeoeoe 3aHamue. [ugbghepeHyuposaHHbili

3a4em.

Bcezo no ducyunnuHe 36 22 14 20 4 60

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs 8 1C Konnedx
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7. XAPAKTEPUCTUKA OCHOBHbIX BWMOOB YYEEHOW OEATEIBHOCTMU

OBYYAKLWKNXCA
CopepxaHue XapakTepucTuKa OCHOBHbIX BUAOB OeATeNIbHOCTU CTYAEeHTOB (Ha ypOBHe
06yyeHus y4eOHbIX OeNCTBUN)
Paspgen 1. Xumusa
Paspgen 1 YMeHne pfaBaTb oOnpefeneHne u onepupoBaTb CNeayrluMu  XUMUYECKMMU
HeopraHun4yeckas MOHATUAMU: BELLECTBO, XUMUYECKUIN 3NEMEHT, aTOM, MOMeKyna, OTHOCUTEMbHbIE
XumMus aTOMHas U MONeKynspHasi Maccbl, MOH, annoTPonus, N30TOMbI, XMMUYECKas CBA3b,

3ANEKTPOOTPULATENBHOCTb, BaNEHTHOCTb, CTEMEHb OKUCMNEHWUs, MOIfb, MOMsipHas
mMacca, MOnspHbIN 06bem ra3oobpasHbiX BELLECTB, BeELeCTBa MOJIEKYNSPHOro U
HEMOINEKYNAPHOro  CTPOEHUs,, PacTBOPbl, 3NEKTPONUT U HE3INEKTPOnuT,
aneKkTponuTMyeckas auvccounauuns, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTaHOBMEHME, TennoBon a@EKT peakuuun, CKOPOCTb XUMUYECKOW peakLumu,
KaTanus, XumMu4eckoe paBHOBECHKE, YrnepoaHbl ckeneT, pyHKUMoHanbLHas rpynna,
n3omepusi, roMonorus

dopmMynupoBaHue 3aKOHOB COXpPaHEHWs MacChbl BeELLEeCTB W NOCTOSAHCTBaA COCTaBa
BELLECTB.

YcTaHOBKa NPUYMHHO-CNEACTBEHHOW CBA3W MexXdy COAepXaHuem 3TMX 3aKOHOB U
HanucaHveM Xumudecknx ¢OpPMyNn U YypaBHEHWN. YCTaHOBKa 9BOMIOLMOHHON
CYLLHOCTM MEHOENEEeBCKOW U COBPEMEHHON (OPMYMNMPOBOK MNEPUOLAUYECKOrO
3akoHa [O.N.MenpeneeBa. OO6bsicHEHME U3NYECKOTO CMbICIIA CUMBOJMKU
nepuogmnyeckon Tabnuubl xMmuyeckmx anemeHTtoB [.M.Menpeneesa (HomepoB
aneMeHTa, nepuoga, rpynnbl) U yCTaHOBKA NPUYUHHO-CIIEACTBEHHOW CBA3M MeXay
CTpOEHMeM aTtoMa M 3aKOHOMEPHOCTAMMU W3MEHEHUSI CBOWCTB 9MEMEHTOB W
06pa3oBaHHbIX MW BELLECTB B Nepuogax v rpynnax.

Xapaktepuctvka 3reMeHTOB ManbiX M O0oMblMX NEpPUOAOB MO WX MOJIOXKEHMWIO B
Mepunogmnyeckon cucteme [1.1.MeHgeneesa.

YcTaHOBKa 3aBMCMMOCTU CBOWCTB XMMWYECKMX BELLEeCTB OT CTPOEHMS aTOMOB
06pasylLLnX UX XUMUYECKNX 3NIEMEHTOB.

XapakrepucTnka BaXHenLwmnx TUNoB XMMNYECKNX CBA3EN N OTHOCUTEITbHOCTU 3TOM
TMNONOMUN.

ObGbsacHeHNe 3aBMCUMOCTM CBOWCTB BeLWeCTB OT WX COoCTaBa W CTPOeHUs
KpUCTanmM4yeckmx peLleTok.

dopMynupoBKa OCHOBHbIX MOMOXEHWI TEOPUN SNEKTPONUTUYECKON AMccounaunm mn
XapakTepucTuka B CBeTe 3TOW Teopunm CBOWCTB  OCHOBHbIX  KNaccoB
HeopraHn4yecKknx coegUHeHNI.

dopMynupoBKka  OCHOBHbIX  MOJSIOXXEHUA  TEOPUM  XUMWUYECKOTro  CTPOEHUS
OpraHU4eckMx COeAUHEHWA W XapakTepucTuka B CBeTe 3TOW TeopuuM CBOMWCTB
OCHOBHBbIX KNaccoB OpraHUYecKnx coeguHEHN.

XapaktepucTtMka cocTaBa, CTPOEHWsi, CBOWCTB, MOMy4YeHUs U MNPUMEHeHUs
Ba)XXHEMNLUNX METAannoB U HEMETAanNoB

OBbsACHEHNe CYLUHOCTM XMMUYECKMX npoueccoB. Knaccudumkaumsa XvMmnyeckmx
peakuMi NO pasnUyHbIM MPU3HAKaM: YUCIy U COCTaBy NPOOYKTOB U PEareHToB,
Tennosomy adpcekTy, HanpasneHuo, ase, HanMUMIO KaTanusatopa, U3MEHEHUIo
CTeneHen OKUCINEHUS SNEMEHTOB, 00pa3yoLLMX BELLECTBA.

YcTaHOBKa Mpu3HakoB o0OLIEero M pasnuMyHoro B TWUMOMOMMM peakuumi ans
HeopraHM4yecKom 1 OpraHN4YeCcKon XMMnN.

Knaccudpmumkaumsa Bewects M MNPOLECCOB C  TOYKM  3PEHUA  OKUCHEHUSN-
BoccTaHoBneHusi. CocTaBneHue ypaBHEHUW peakuuMn C MOMOLb0 MeToada
3NEeKTPOHHOro 6anaHca.

ObGbsAcHEeHNe 3aBMCMMOCTM CKOPOCTU XMMWYECKOW peakuum U MOMOXEeHUs
XMMWUYECKOrO PaBHOBECUS OT pasfnyHbIX hakTopoB.

BbInonHeHne XMMWUYECKOro aKCrepuMMeHTa B MOMHOM COOTBETCTBUM C MpaBuiamu
6e3onacHocTy.

HabnogeHve, dukcauuns n onmcaHne pesynbTaToB NPOBEAEHHOrO SKCNEePMMEHTA.
YcTaHOBKa 3aBUCUMOCTU MEXAY Ka4YeCTBEHHOW M KOMWYECTBEHHOW CTOpOHaMu
XUMUYECKMX OOBEKTOB U MPOLLECCOB.

PelueHune pacyeTHbIX 33434 N0 XMMUYECKUM (hOpMynam U YpaBHEHUSIM.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycsi 8 1C Konnedx
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CopepkaHue XapakTepucTuKa OCHOBHbIX BUAOB OeATeNIbHOCTU CTYAEeHTOB (Ha ypOBHe
06yyeHus y4eOHbIX OeNCTBUN)
Pasgen 2 Xapaktepuctuka cocTaBa, CTPOEHMS,, CBOWCTB, MOMNY4YEHUSs U MPUMEHEHUS
OpraHuyeckas Ba)XKHEMLUNX KIacCoB YrneBOAOPOAOB (ankaHoB, LUKNoankaHoB, ankeHoB, ankuHOB,
Xumus apeHoB) ” ux Haubonee 3HA4YMMbIX B HApPOAHOXO3SINCTBEHHOM  MnaHe

npeacraBuTenen.

AHanornyHas xapakTepucTuka BadKHEeWWMWX npeacTaBuTenen [pyrux Kriaccos
OpraHN4eckMx coeMHeHNn: MeTaHona 1 aTaHona, CrnoXHblX 3UPOB, XUPOB, MbIS,
anbgermpgoB  (cpopmanbgermgoB M aueTtanbgermga),  KETOHOB — (aueToHa),
KapbOHOBBIX KMCMOT (YKCYCHOW KWUCIOThbI, ANsi €CTeCTBEHHO-Hay4yHoro npodwuns
npeacTtaBuMTenen  ApyrMx  KNaccoB  KWCMOT), MOHOcaxapuaoB  (FMHoKo3bl),
ancaxapuaoB (caxaposbl), MonmcaxapuaoB (kpaxmana v Uensonosbl), aHunvHa,
aMUHOKUCIOT, 6ernkoB, WCKYCCTBEHHbIX W CUHTETUYECKMX BOMOKOH, Kay4yyKoB,
nnacTtMmacc.

Mcnonb3oBaHne B y4yebHOM M NPOdeCCMOHANbHON OeATENbHOCTU XUMUYECKMX
TEPMMHOB U CUMMBONMKW. HasBaHWe W3y4eHHbIX BELLECTB MO TPUBMANbHOW WK
MEeXOYHapOAHOW HOMEHKNAaType W OTpaXeHWe cocTaBa 3TUX COeaMHEHUA C
NOMOLLBIO XMMUYeckux opmyn. OTpaKeHne XMMUYECKUX MPOoLEeCCOB C NMOMOLLbIO
YPaBHEHUN XUMMUYECKNX peaKLMN.

BbINOMHEHME XMMUYECKOro aKcnepmmeHTa B MOSIHOM COOTBETCTBMM C Mpasunamu
6e3onacHocTy.

HabntogeHve, dmkcauunsi 1 onmcaHne pesynbTaToB NPOBEAEHHOIO IKCNEPMMEHTA.
YcTaHoBKa 3aBUCUMOCTM MeXdy KayeCTBEHHOW M KONMUYECTBEHHOW CTOPOHaMu
XUMUYECKMX OOBEKTOB 1 NPOLIECCOB.

PelueHne pacyeTHbIX 3agay N0 XMMUYeCKMM hOpMynam 1 ypaBHEHNUSIM.
OBbsACHEHNE XUMWYECKMX SBNEHWN, NPOUCXOAALWMX B npupoge, ObITy M Ha
npou3BoaCTBE.

OnpegeneHne BO3MOXHOCTEM NPOTEKAHMA  XMMMUYECKUX MNpeBpalleHuin B
pasnuyHbIX YCNOBUSIX.

CobniogeHne npaBun  9KOMOrMYECKM TPaMOTHOrO MNOBEAEHWUs B  OKpyXatoLen
cpene.

OueHka BNNSHUA XMMUYECKOrO 3arpsA3HeHUs1 oKpyxXatollenh cpefbl Ha opraHusm
YenoBeka u Apyrue xXmBble OpraHn3mbl.

CobniogeHne npasBun Oe3onacHoro oOpalleHUs C rOpHYMMU U TOKCUYHBIMU
BeLlecTBamu, nadbopaTtopHbIM 060pygoBaHUEM.

MoproToBKa pacTBOPOB 3a4aHHOW KOHLLEHTpaummM B ObITy 1 HA NPOM3BOACTBE.
KpuTnyeckas oueHka AOCTOBEPHOCTU XMMMYECKON MHopMaumn, nocTynawLen n3s
pa3HbIX NUCTOYHMKOB.

Pasgen 2. Buonorus

Y4yeHune o kneTke

YMeHVe npoBOOUTL CPABHEHWE XMMWMYECKOW OpraHu3aLun >XUBbIX U HEXMBbIX
0OBHEKTOB.

MonyyeHve npeAcTaBreHNst O POfvM OPraHUYECKUX U HEOPraHWYeCcKUX BELLECTB B
KneTke

M3yyeHne CTpOEHMsI KIETOK 3YKapuoT, CTPOEHWss M MHoroobpasusi KneTok
pacTEHNN U XXMBOTHBIX C MOMOLLIbIO MUKPOMpPenapaToB.

HabntogeHne KNeTok pacTeHUA U XKMBOTHBIX MO MUKPOCKOMOM Ha FOTOBbIX
MUKpornpenaparax, Ux onMcaHue.

MpurotoBneHne n onnucaHMe MUKponpenapaToB KNETOK PacTeHUA.

CpaBHeEHME  CTPOEHUs  KMEeTOK  pacTeHWM U KUBOTHbIX MO  rOTOBLIM
MUKponpenapaTtam

YMeHMEe CTPOUTb CXEMbl 3HEPreTUYeckoro obmMeHa 1 6uocuHTesa berka.
MonyyeHve npeAcTaBneHUs 0 NPOCTPAHCTBEHHOWM CTPYKType Genka, monekyn OHK
n PHK

O3HakoMIIEHUNE C KINETOYHOWN TEOPMEN CTPOEHUSA OPraHU3MOB.

YMeHMe CaMOCTOSTENbHO MWCKaTb [okas3aTenbCTBa TOro, YTO kKnetka —
3NeMeHTapHasl >XuBasi CUCTEMA W OCHOBHasl CTPYKTYPHO-(pYHKLMOHarbHasi
eJVHMLA BCEX XMBbIX OPraHNn3MoB

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycsi 8 1C Konnedx
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CopepkaHue XapakTepucTuKa OCHOBHbIX BUAOB OeATeNIbHOCTU CTYAEeHTOB (Ha ypOBHe
06yyeHus y4eOHbIX OeNCTBUN)

OpraHusm. OBnageHne 3HaHMAMM O pPas3MHOXEHMM KakK O BaXHEMLeM CBOWCTBE >XUBbIX
Pa3mMHoxeHue m OpraHn3moB.
MHOMBUAyarnbHoe YMeHMe camoCToATENbHO HaxOAWTb OTNMYMSA MUTO3a OT Meno3a, onpenensas
pa3BuTue 3BOMOLUMOHHYIO POfb 3TUX BUOOB AENEHUS KIeTKu
opraHMsmoB O3HakomneHne C OCHOBHbIMM CTaguAMKM OHTOreHesa Ha npuMepe pasBuUTUA

MO3BOHOYHbIX KMBOTHbIX.

YMeHve xapaKTepusoBaTb CTaguy MOCTIMOPUOHANIBHOTO PasBUTUA Ha MpuMepe
yenoeka. O3HaKoOMIIEHNE C MPUYMHAMW HAPYLLEHWUIA B pa3BUTUM OPraHn3MOB.
Pa3ButMe  ymeHWss  npaBuiibHO  QOPMMPOBATL  [JoKasaTesrbHylo  Gasy
3BOJIOLMOHHOIO Pa3BUTUS KMBOTHOMO MMpa

BbisiBNeHMe M onvcaHue MNPU3HAKoB CXOACTBa 3apoAbllleii YerioBeka U Opyrux
NO3BOHOYHbIX KaK JoKa3aTenbCTBa UX 3BOMOLIMOHHOIO POACTEa.

MonyyeHve npeAcTaBneHNs O MOCMAEACTBUSX BIUAHWS amnKoronsl, HWKOTMHA,
HapPKOTUYECKNX BELLECTB, 3arpaA3HeHus cpedbl Ha pasBuMTUE U PEnpoaAyKTUBHOE
30pOoBbe Yerioseka

OCHOBbI reHeTUKN U
cenekuuwu

O3HakomneHne C HacneaCcTBEHHOM W HeHacneaCTBEHHOW M3MEHYMBOCTLIO U ee
B1onorM4eckomn porbio B 3BOMOLINM XXUBOTO MUpa.

Mony4eHne npeacTaBneHnst O CBA3U rEHETUKN N MEeOULMHBI.

O3HakomIieHne C HacreACTBEHHbIMW OONe3HsIMK YernoBeka, WX NpUYMHaMuM W
NPOUIaKTUKON.

M3ydyeHne BNnsiHUS ankoronmMama, HapkOMaHUK, KYpeHNsa Ha HacneaCcTBEHHOCTb Ha
BMngeomarepmane.

AHanua eHOTUNNYECKON N3MEHUYMBOCTU. BbisBNEeHME MyTareHOB B OKpYXXatoLLeWn
cpefe 1 KOCBEHHas OLleHKa BO3MOXHOMO UX BAUSIHUS Ha OpraHn3m

MonyyeHne npeacTaBrneHUst O TeHETUKE KakK O TEOPETUYECKOW OCHOBE CENEKLMW.
Pa3BuTre metanpegMeTHbIX YMEHUN B MPOLECCEe HaXOXOEHMS Ha KapTe LeHTPoB
MHOroobpasus 1 NPOUNCXOXAEHUSA KyNbTYPHbIX PAcTEHUA N OMALUHUX XXUBOTHBbIX,
OTKpbITLIX H. /. BaBunosbiMm.

M3yyeHne meTogoB rmbpmamnsaLnmm n UCKYCCTBEHHOro otbopa.

YMeHne pa3bupaTtbCsl B 3TUYECKMX aCMEeKTax HEKOTOPbIX [OCTMKEHUN B
BMOTEXHOIOMMN: KNOHMPOBAHMM XXMBOTHBLIX 1 NpobrieMax KNoHMpOoBaHUS YernoBeka.
O3sHakomneHne ¢ OCHOBHbIMU AOCTUXEHUSMN COBPEMEHHOM Cenekummn KynbTypHbIX
pacTeHu, 4OMaLUHUX XXUBOTHbLIX 1 MUKPOOPraHM3MoB

9BONMOLUNOHHOE
y4yeHue

AHanM3 1 oueHKa pasnmyHbIX MMNOTE3 NPOUCXOXKAEHNS XKNU3HMW.

MonyyeHve npencTaBneHns o6 YCNOXHEHUWN XMBLIX OpPraHM3MoB Ha 3emne B
npouecce 3BOSOLMM.

YMeHne aKcnepuvMeHTanbHbIM MyTEM BbIABMATb afanTUBHbleE OCOBGEHHOCTU
OpraHM3moB, WX OTHOCUTENbHbIV Xxapaktep. O3HakoMieHMe C HeKoTOpPbIMU
npeacTaBUTENAMN peaknX U ucHesarwLwmx BUA0B PACTEHUN U )KUBOTHbIX.
lMpoBegeHne onucaHus ocobert ogHOro BMAa Mo MOPKONOrMYECKOMY KPUTEPUIO
npu BbINOMHEHUM nabopaTtopHon paboTbl. BbisBneHne yepT NPMCNOCOGNEHHOCTM
OpraHM3amMoB K pasHbiM cpedaM obutaHusa (BOOHOW, Ha3eMHO-BO3AYLUHOW,
NMOYBEHHON)

M3yyeHne Hacneams 4YenoBeyecTBa Ha NpUMepe 3HAKOMCTBA C UCTOPUEN Pa3BUTUS
3BOJIOLMNOHHBIX UAEN

K. JlnHHes, K. B. Jlamapka Y. [JapsuHa. OueHuBaHMe ponm SBOMOLMOHHOIO
y4YeHus B POPMNPOBAHUN COBPEMEHHOWN €CTECTBEHHO-HAYYHOW KapTUHbI MUpa.
Pa3Bute cnocoBHOCTM $CHO W TOYHO M3naraTb CBOWM  MbICAW, JIOTMYECKM
06OCHOBbLIBaTb CBOK TOYKY 3PEHMS, BOCMPUHUMATL W aHanM3nMpoBaTb MHEHUS
cobecenHVKOB, NpM3HaBas NpaBo OPYroro YenoBeka Ha MHOEe MHEHne
OsHakomrieHve C KoHUenuuen Buga, ee kputepusmu, nogdbop NpumepoB TOro, YTO
nonynsauns — CTPYKTYpHas eavHuua BMaa v 3BOMIOLUN.

O3sHakomIieHve ¢ ABWXKYLLMMUCS CUiammn 3BOMIOLUN 1 ee AoKa3aTenbCTBamu.
YcBOeHue TOro, YTO OCHOBHbIMW HamnpaBleHMSMKU 3BOJIIOLMOHHOIO Mporpecca
ABNSOTCA BMonornyecknini nporpecc n bronornyecknii perpecc.

YMeHve oTcTavBaTb MHEHME, O COXPaHeHWW BMOoNornyeckoro MHoroobpasms kak
OCHOBE YCTOM4YMBOCTM 6Guocdepbl U MNPOrpeccMBHOrO ee pasBuTud. YMeHue
BbISIBNATb NPUYUHbI BbIMUPAHUSA BUAOB
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CopepxaHue XapakTepucTuka OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAEHTOB (Ha ypoBHe
06yyeHus y4eOHbIX OeNCTBUN)
Uctopus pasButmuAa | AHanus 1 oueHka pasfnnyHbIX FMNOTE3 O NPOUCXOXOEHMMN YenoBeka.
KWU3HU Ha 3emre PasButne ymeHuss CTpouTb [JokasaTtenbHyld 6asy Mo  cpaBHUTENbHOM

XapaKTepUCTUKe 4enoBeKka n npnmMaToB, AOoKa3biBasa UX pOACTBO.

BbisiBNneHne atanoB 3BONOLMN YENOBEKA

YMeHne gokasbiBaTb PaBEHCTBO 4erioBe4YeCKMX pac Ha OCHOBaAHUM UX poacTBa U
€ONHCTBa NPOUCXOXOEHUA.

Passutue TOJNNIEPAHTHOCTU, KDUTUKa paCch3mMa BO BCEX €ro npoABJieHNAX

8. YYEBHO-METOONYECKOE n MATEPUWAJIbHO-TEXHNYECKOE
OBECMEYEHWE NMPOrPAMMbI YYEEHOW ONCLUMMNNHBLI «k ECTECTBO3HAHUME»

Hanunyne nomeweHun: Ne 1413 kabuHeT xumumn, Ne 1412 kabuHet Guonorum

O6opynoBaHue yyebHoro kabuHeTa:

Komnnekt mebenu anga ydebHoro npouecca.

Cpenctea oby4veHusa: [docka knaccHasd, HarnsigHble nocobus (cxembl, Tabnuupl,
nnakaTbl).

MynbTumeauinHoe obopyagoBaHue: HOYTOYK, NPOeKTop.

MporpammHoe obecneveHne: Microsoft Volume Licensing Service Center, Koa
cornaweHna V9002148, ¢ 30.06.2016 no 30.06.2022 r.; JIMLEH3NOHHbLIA cepTudukaT
Ne17E0-200318-123656-303-2678 Kaspersky Endpoint Security gns ©wusHeca -
PacwupeHHbin Russian Edition ¢ 18.03. 2018 no 26.03.2022.

PEKOMEHOYEMAA NNIUTEPATYPA

Onsa ctyaeHToB

1. NabpuensH, O. C. Xumunsa gns npodeccmn n cneynanbHOCTEN eCTeCTBEHHO-
Hay4yHoro npodung: ydebHuk ana CIr10O - M. : Akagemus, 2020.

2. CemeHoB, U. H. Xumusa [OnekTpoHHbI pecypc]: yuyebHuk / . H. CemeHos. -
CaHkT-lNeTepbypr: Xumunagar, 2020. - 656 on-line.

3. CaeHko, O. E. EcTecTBO3HaHMEe [ONEKTPOHHbIN pecypc]: y4ebHoe nocobue / O.
E. Caenko, T. IN. TpywwuHa, O. B. ApyTioHsH. — M.: KHOPyc, 2021.

4. 3axapos, B. b. buonorusa: 10-11 knaccel: y4ebHuk: 6a3oBbii ypoBeHb / B. B.

3axapos. - Mocksa: Pycckoe cnoso, 2021. - 352 c. - (PIOC NHHOBauUMOHHas Wwkona).

OdononHutenbHas nuTepartypa
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1. Mabpuenax O. C., OctpoymoB W. I'. Xumusa gns npodeccui n
cneunanbHOCTEN TEXHMYECKOro Npodhmns: y4ebHMK ansa CcTyq. y4YpexaeHun cpea. npod.
obpasoBaHusa. — M., 2017.

2. EpoxuH, KO. M. Xumua gnsa npodeccun 1 cneumanbHOCTEN TEXHUYECKOTo WU
€CTEeCTBEHHO-Hay4yHOro npodunen [ONeKTpoHHbIN pecypc]: ydebHuk ans cpen. npod.
obpasoBaHus / KO. M. EpoxuH. — 5-e nsg. — M.: Akagemus, 2018

3. Dannnos, C. b. Buonorua: 10 knacc: y4yebHuk: 6asoBbin ypoBeHb / C. b.
Hanunos.. - Mocksa: Pycckoe cnoBo, 2020. - 208 c. - (PIrOC MHHOBaUMOHHasA Wwkona).

4. Nanunos, C. Bb. Buonorna: 11 knacc: y4yebHuk: Gasosbii ypoBeHb / C. bB.

Hanunos. - Mocksa: Pycckoe cnoso, 2020. - 224 c. - (PIrOC MHHOBaUMOHHas wkona).

Ona npenopaBatenen

1. ®epepanbHbIn 3akoH OT 29.11.2012 Ne 273-93 «O6 obpasoBaHun B Poccumckon
depepaummy.

2. MNpukas MuHucTtepctea obpasoBaHus M Haykn PO ot 17.05.2012 Ne 413 «O6
yTBepXaeHun defepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro ctaHgapTa cpegHero
(mnonHoro) obuwero obpaszoBaHNSa».

3. MNpukas MuHucTtepcTtBa obpasoBaHua n Haykun PO ot 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B Npukas MuHuctepcTea obpasoBaHusa n Haykm P® ot 17.05.2012
Ne 413 “O6 yTBepxaeHun denepanbHOro rocygapCTtBeEHHOro obpas3oBaTefibHOro
cTaHgapTa cpegHero (nosiHoro) obuiero obpasoBaHus”».

4. MNpukasd MuHuctepctBa obpasoBaHus n Hayku PP ot 31.12.2015 Ne 1578 «O
BHECEHMMN M3MEHEHUN B doedeparnbHbli rOCYy4apCTBEHHbIN OobpasoBaTenbHbIN CTaHAapT
cpegHero obuwiero obpasoBaHusi, yTBEPXKAEHHbIA NpukadoMm MuHucTepcTBa 0b6pasoBaHus
n Haykn Poccunckon degepaumm ot 17 mast 2012 Ne413».

5. NpumepHasi ocHoBHasd o6pasoBaTenbHas nporpamMma cpegHero  obuero
obpasoBaHunda, opobpeHHas  pelweHneM  dedepanbHoro  y4ebHO-MeToaMyeckoro
o6beamHeHusa no obwemy obpasoBaHuto (npotokon ot 28 utoHa 2016 r. Ne2/16-3)

6. Nlucbmo [enapTameHTa rocygapCTBEHHOW MNONMUTUKM B cdepe NOAroTOBKU
paboumnx kagpos n ANMNO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHaauum
no opraHuW3auuu nonyvyeHnsa cpegHero obuiero obpasoBaHWs B npegenax OCBOEHUS
obpasoBaTenbHbIX Mporpamm cpegHero npogeccuoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuero obpasoBaHna ¢ y4eTom TpeboBaHun beaepanbHbIX roCyaapCTBEHHbIX
obpasoBaTenbHbIX CTaHOAPTOB M NonydyaemMon npodeccun unn cneumanbHOCTU CpeaHero
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npoceccrnoHanbHOro obpasoBaHNA».

7. lNabpuensan O.C., JlbicoBa I'.I. Xumus: kHura gna npenogasartens: yy4eb.-metos.
nocobue. —M., 2012.

8. MNabpuenan O.C. n gp. Xumuna gns npodeccuin nu cneunanbHOCTEN TEXHNYECKOTO
npoduns (9NeKTpoHHOE NPUIoXeHue).

CnpaBOHHMKM,SHHMKHOHGAMM:

1. Poccuncknin aHumknonegndeckmin cnoesapb. — M., 2011.
2. YHMBepcanbHas LWKoNbHas aHuuknoneausa: B 2 T. / nopg pead. E.XnebanuHa,
[.BonoanxuHa. — M., 2003.

AneKTpoHHblIe ob6pa3oBaTenbHble pecypcehbl
1. OB6C «Book.ru». - https://www.book.ru
2. OBC «FOPAWNT». - https://www.biblio-online.ru

3. ObC «Akagemus». - https://www.academia-moscow.ru

4. NspatenbcTBo «JlaHby. - https://e.lanbook.com

5. QnekTpoHHO-6nbnuoTeyHas cuctema «YHuMBepcuTeTckas OMOnmMoTeka OHMNamH».
- https://www.biblioclub.ru

MUHTepHeT-pecypchbl

Xumums:

www. pvg. mk. ru (onumnmaga «Mokopu BopobbeBbl ropbi»).

www. hemi. wallst. ru (O6pasoBaTtenbHbIi CanT ANSA LWKOMBbHUKOB « XUMUS»).

www. alhimikov. net (O6pasoBaTtenbHbI CanT ANA LWKOSbHUKOB).

www. chem. msu. su (3nekTpoHHasa BubnmoTteka No XMmmn).

www. enauki. ru (MHTepHeT-u3gaHve ang yumtenen « ECTecTBeHHble Haykny).

www. 1september. ru (MeToanyeckas raseta «llepBoe CeHTAOPS»).

www. hvsh. ru (KypHan «Xumus B LLKONE»).

www. hij. ru (OkypHan «XnuMmus 1 XU3Hb» ).

www. chemistry-chemists. com (9neKTPOHHbLIN XypHan « XUMUKU U XUMUS» ).

Buonorus:

www.sbio.info (Bca 6wuonornsa. CoBpemeHHas 6uonorus, crtaTbu, HOBOCTH,

onbnuoTteka).
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www.window.edu.ru (EgmMHoe okHO pfoctyna Kk ob6pasoBaTenbHbIM pecypcam

NHTepHeTa no 6uonorun).

www.5ballov.ru/test (Tect ans abuTypMeHTOB MO BCEMY LUKOSIbHOMY Kypcy

BGuonorun).

www.vspu.ac.ru/deold/bio/bio.htm

(TeﬂeKOMMyHl/IKaLI,VIOHHbIe BUKTOPUHbI no

Buonoruu - akonornm Ha cepsepe BopoHEXCKOro yHmBepcuteTa).

www.biology.ru (Buonorus B OTkpbiTOM konnemke. Cant coaepXuT aNeKTPOHHbIN

y4ebHuk no 6uonoruu, Online TecTbl).

www.informika.ru (3neKkTpoHHbIN y4ebHUK, 6ONbLLON CMUCOK MHTEPHET-PECYPCOB).

www.nrc.edu.ru (Brnonornyeckas

KapTuHa Mupa. Pasgen KoMMbHTEPHOro

y4yebHuka, paspabotaHHoro B MOCKOBCKOM rocyaapCTBEHHOM OTKPbITOM YHUBEPCUTETE).

www.nature.ok.ru (Pegknme 1 wucyesawuwme XUBOTHble Poccun — NpoekT

Qkonornyeckoro ueHtpa MIY um. M. B. JlomoHocoBa).

www.kozlenkoa.narod.ru (Ona Tex, KTO y4nmTtcsa camM M YyuuT JPYrux; OYHO M

ANCTaHLUMOHHO, Buonornmn, XuMmun, ApyruMm npegmMmeTtam).

www.schoolcity.by (Buonorusi B Bonpocax n otBeTtax).

www.bril2002.narod.ru (Buonorna ana wkonbHUKOB. KpaTkas, KoMMakTHasd, HO

AocTaTovHO nogpobHas uHdopmauma no pasgenam: «Obwas 6uonoruns», «boTaHukay,

«3oonorusny, «4enoBek»).

9. NNMAHUPYEMBbIE PE3YJIbTATbI U3YHYEHUA YHYEBHOI'O NPEOMETA

KoHTporlb ©  oueHka  pe3ynbTaToB

OCBOEHMSI  y4ebHOM  OUCUMNINUHBI

OCYyLLleCTBNsieTCA npenogaBaTernieM B MpoLecce NPOBEAEHUS NPaKTUYECKUX 3aHATUI Y

nabopaTtopHbix paboT, TeCcTUpoBaHUSA,

a TaKxe

NHOMBUAYaNbHbIX 3a4aHUN, MPOEKTOB, UCCNEA0BaHUN.

BbINOJTHEHNA O6y'-IaPOLLI,VIMVICFI

Pe3ynbTaTbl 06y4YeHus

MpeameTHbIE

MeTanpegmeTHble,
JINYHOCTHbIE

®opMbI U MeTOAbI KOHTPOIISA U OLIEHKU
pe3ynbTaToB 06y4eHus

Pasgen 1. Xumusn

yMeTb:

Ha3blBaTb: N3y4YeHHble BellecTBa Nno Tpmsmaanoﬁ nm
MemyHaponHoﬁ HOMEHKNnaType,;

OK 01-07,09

YCTHbIN [ NMUCbMEHHbIN
anddepeHUNpPOBaHHbIN onpoc,
npoBepka BbINOJIHEHUS OOMaLLHUX
3agaHui, obyvarolme n NpoBEpPOYHbIE
camocCTosTeNnbHble  paboThl,  3awuTa
nabopaTopHbIX pabor, TecToBble
3aaHus

onpegendatb: BalileHTHOCTb W CTeneHb OKUCIeHUA
XUMUYECKMX OSNEMEHTOB, TUM XUMWUYECKOM CBA3N B
coeAuHeHUAX, 3apan noHa, Xxapakrtep cpefbl B BOOAHbIX

OK 01-07,09

NMUCbMEHHbIN anddepeHUNpOBaHHbIN
onpoc, nposepka BbIMONTHEHUSI
OOMallHUX  3afaHuii, obydawowue wu
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Pe3ynbTathbl 06y4YeHus

MpeameTHbIE

MeTanpegmeTHble,
JFINYHOCTHBLIE

PopMbl U METOALI KOHTPONA U OLIEHKU
pe3ynbTaToB 06y4eHuUsA

pacTBopax HeopraHn4eckmnx n opraHn4eckmnx
COeIMHEHWI, okucnunTenb n BOCCTaHoBWUTENDb,
NnpMHaanNexHoCTb BewecCcTB K pa3HbIM  Knaccam

HeopraHn4ecknx n opraHn4eckmnx COEaNHEHNI;

NPOBEPOYHbIE paboTl, 3awuTa
nabopaTtopHbIX pabor, TecToBble
3ajaHus

XapaktepunsoBaTb: 3J1eMEeHTbl MalbiX nepnoagoBs No ux

oGyyalolime U NpoBEPOYHble paGoThl,

nonoxexnuto B [lepnoamyeckon cucteme [O.M. 3awmTa nabopaTopHbIX paboT, TecToBbIE
MeHpeneeBa; obLime XUMUYeckue CBOWCTBa 3agaHus
MeTannos, HemeTarnnos, OCHOBHbIX Knaccos OK 01-07,09
HeopraHM4Yecknx W  OpraHMYecKMX  COeANHEHWN;
CTPOEHME U XMMUYECKME CBOWCTBA  M3YYEHHbIX
HeopraHM4YecKknx 1 opraHMYeckux coeguHeHun;
OOBACHATL: 3aBMCUMOCTb CBOWCTB BELLECTB OT UX YCTHbIV 7 NNCbMEHHbIN
cocTaBa W CTPOEHUs, MpUMpody XMMUYECKOW CBA3U andpdepeHLMpoBaHHbIN onpoc,
(noHHOWM KOBarneHTHOWN, MeTannuM4eckon " nposepka BbINOSIHEHUSA AoMaLLHUX
BOAOPOAHOM), 3aBMCUMOCTb CKOPOCTU  XMMUYECKOWN OK 01-07,09 3agaHun, obyvaowme ¥ NpoBEpPOYHbIe
peakuun 1 MorioXKeHue XMMUYECKOro paBHOBECUs OT paboTbl, 3awmTa nabopaTopHbIXx pabor,
pa3nuyHbIX haKTOpPOB; TeCToBble 3aaHus
BbINOMHATL XUMUYECKNI 3KCMEPUMEHT: no YCTHbIN " NUCbMEHHbIN
pacrnosHaBaHWO  BaXHEWLWMX  HEeOopraHWyecknux u andpdepeHLMpoBaHHbIN onpoc,
OpraHNYecKNX COeMHEHN; OK 01-07,09 npoBepka BbINONHEHNSA AoMaLlHnX
3afaHuii, 3awmTa nabopaTtopHbix pabor,
TEeCTOBbIE 3aaHus

NpoBOANTL: CaMOCTOATENbHbIA  MOUCK  XUMUYECKOMN nposepka BbINOSIHEHUSA AoMaLLHUX
NHopMauun c UCMNonb30BaHNEM pasnnyHbIX 3agaHui, 3awmTta nabopaTtopHbix paboT
NCTOYHWNKOB (Hay4HO-noONyNSApHbLIX n3aaHunn,
KOMMNbIOTEPHBLIX 0a3 AaHHbIX, pecypcoB WHTepHeTa); OK 01-07,09
MCMNOMNb30BaTb  KOMMbIOTEPHbIE  TEXHONMOrUMKM  Ans
06paboTkn 1 Nnepegayn XMMmM4eckor nHdopMauum u ee
npeacTaBneHns B pasnuyHbIx opmax;
CBA3bIBATb:  WU3YYEHHbI  MaTepman CcO  CBOEW YCTHbIV " NMNCbMEHHBIN
npodeccrmoHanbHON AeATENbHOCTLIO; 0K 01-07,09 anddepeHLMpOBaHHbIN ONPOC

pewaTb: pacyeTHble 3agayn Mo  XUMWUYECKUM npoBepka BbINOJIHEHUS OOMaLLHUX
dopmMynam u ypaBHEHUSAM; OK 01-07,09 3agaHuin, 3awmTta nabopaTopHbix paboT
MCcnonb3oBaTb NPUOBPETEHHbIE 3HAHUSA U YMEHUS B YCTHbIN " NUCbMEHHbIN
NpakTU4eCKon AeATENbHOCTM U MOBCEOHEBHOW XN3HU: anddpepeHLMpOBaHHBIN ONpoc
«  anga 06bACHEHUs! XUMUYECKNX ABNEHUN,
NPOVCXOAALNX B NPUPOAE, ObITY U HAa NPON3BOACTBE;
¢ onpeaeneHus BO3MOXHOCTU npoTekaHunsa OK 01-07,09
XUMUYECKNX MPEBPALLEHUA B PasnUYHbIX YCMOBUSX U
OLEHKWN MUX NoCneacTBui;
*  3KOMOrm4yecku rpamoTHOro noesegeHus B
OKpyXatoLLen cpeae;
* OUEHKM BNUSHUSA  XUMWYECKOTO  3arpsi3HeHus
OKpYy>KatoLLlen cpefbl Ha OpraHvM3Mm 4eroseka u apyrue
XXVBbl€ OpPraHn3mbl;
e GesonacHoro obpaleHust C  TropoYMMU U
TOKCUYHBIMU BelecTBamMm " nabopaTopHbIM
obopyaosaHuemM; 0K 01-07,09
*  MPUroToBrEeHus pacTBopoB 3agaHHoMn
KOHLEHTpaLumu B ObITY 1 Ha NPOM3BOACTBE;
*  KPUTUYECKOW OLEeHKM AOCTOBEPHOCTU XUMWUYECKOW
WMHMOpMaLUK, NocTynarwLwen N3 pasHbiX NCTOYHUKOB.
3HaTb:
Ba)xHeunLme XUMUYECKME MOHATUSA: BewecTtBo, | OK 01-07,09 nposepka BbINOMHEHNS OOoMaLLHNX
XUMUYECKNIA 3NeMeHT, aTom, Morekyna, 3afjaHun,  XMMUYeckue OVKTaHThI,
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Pe3ynbTathbl 06y4YeHus

MpeameTHbIE

MeTanpegmeTHble,
JFINYHOCTHBLIE

PopMbl U METOALI KOHTPONA U OLIEHKU
pe3ynbTaToB 06y4eHuUsA

OTHOCMTENbHbIE aTOMHasi W MOMEKynsapHas Macchl,
WOH, anmnoTponus, U30TOMbl, XMMUYECKasi CBs3b,
3NEeKTPOOTPMLATENBHOCTb,  BaNEHTHOCTb,  CTEMNEHb
OKUCIEHNs1, MOIb, MONSpPHasA Macca, MOnsipHbI 06beM
razoobpasHbIX BeLIEeCTB, BELLECTBA MOSEKYNSPHOIO 1
HEMOINEKYNAPHOrO CTPOEHUSA, pacTBOPbI, ANEKTPONUT U

HEeaneKTPoNnuT,  anekTponuTMyeckas  Auccoumaums,
oKMCnUTENb W BOCCTAHOBWTEMb, OKUCNEHWE W
BOCCTaHOBMEHWE, TEnnoBon  apdekT  peakumu,

CKOPOCTb XMMUWYECKOMN peakumun, Katanums, XMMu4eckoe
paBHOBeCUWe, YIMEepOAHbIN ckeneT, YHKUMOHanbHasn
rpynna, n3omepusi, roMosorus;

obyuvatomne n NPOBEPOYHbIE
CaMoCTodTellbHbIEe pa60TbI, TEeCTOBbIE
3afaHusl, OTYETbI MO CaAMOCTOSTENbHbLIM
pabotam

OCHOBHble  3aKOHbl  XUMWWU: cOxpaHeHusi maccbl | OK 01-07,09 nposepka BbIMNOSHEHMSA OOMaLLHNX

BeLLecTB, NMOCTOSAAHCTBA cocTaBa BeLlecTB, 3agaHui, 3awwmTa nabopaTopHbix paboT

Mepuoguueckuin 3akoH .. MeHpeneesa;

OCHOBHble  TeopuMM  XuUMUK;  Xumudeckoh  cessu, | OK 01-07,09 nposepka BbIMOMNMHEHNS JOoMaLlHUX

3NEKTPONUTUYECKON anccoumaumm, CTpPOEHMS 3a0aHuA,  XMMUYEecKune OVKTaHThI,

OpraHNYecKMX 1 HeoOpraHNYECKNX COEAVHEHWN; obyyatome n NpOBEPOYHbIE
camocTosTenbHble  paboTbl, TECTOBble
3a0aHusi, OTYETblI MO CAMOCTOSITENbHbIM
pabotam

BaXHeMlne BellecTBa W martepuansl: BaxHenwwune | OK 01-07,09 OTYETbI MO CamMOCTOATENbHbIM paboTam,

MeTannbl M CNnaBbl; CepHas, ConsHasA, as3oTHas W
YKCyCHast KucnoTbl; ©GnaropoaHble rasbl, BOAOPOA,
KMCMNOPOA, ranoreHbl, WenoyHble MeTansbl; OCHOBHbIE,
KNCNOTHblE U aMdoTepHble OKCUAbl W TMAPOKCMAH,
LLIerIoYN, YINEKUCTbIA U yrapHbIv ra3bl, CEPHUCTLIN ras,

NoAroToBKa M 3awuta pedepartos
TekyLwmnn KOHTponb B hopme:
CaMOCTOATENbHbIX paboT;
nabopaTtopHbIXx pabor;
TeMaTUYeCKMX TECTOB;

amMmmmnak, Bofa, NpUpOOHbIN ras, MeTaH, aTaH, 3TUNeH, XUMNYECKNX OUKTAHTOB;
aueTureH, xnopua Hatpws, kapboHat u rugpokapboHaT KOHTPOInbHbIX paboT no Temam y4ebHon
HaTpus, kapboHaTt wu docdar kanbums, OeHson, OUCUMMANHBI.
MEeTaHON M 3TaHoM, CMOXHble 3Upbl, XUPbl, MbINa, WToroBbli KOHTPOMb B dopme
MOHOCaxapuabl (rnoko3a), aucaxapuibl (caxaposa), andpepeHUMpoBaHHOIO 3a4eTa.
nonucaxapugbl (Kpaxman W Lenmonosa), aHwmuH,
aMWHOKNCIOTHI, Genkn, NCKYCCTBEHHbIE "
CUHTETMYECKME BOMOKHA, Kay4yKu, NnacTMacchl
Pazpen 2. Buonorus

yMeThb:
06BbACHATL ponb GronorMn B hOpMUPOBaHUM HAaYyYHOTO YCTHbIN " NUCbMEHHbIN
MUPOBO33pEeHUsl; BKNag OGuonormyeckux Teopuin B anddepeHLMpoBaHHbIN onpoc,
(opMUPOBaHNE COBPEMEHHON €CTECTBEHHOHAY4HOW npoBepka BbINOJIHEHUS OOMaLLHUX
KapTUHblI MUpaA; eOUHCTBO XMBOW U HEXMBOW NpMpoabl, 3agaHui, obyvawolme n NpoBEPOYHbIE
POACTBO XXMBbIX OPraHM3MOB; OTPULLATENbHOE BIMSIHUE camocTosTeNnbHble  paboThl,  3awuTa
ankoronsi, HWKOTWHA, HapKOTUYECKUX BeLlecTB Ha nabopaTopHO-NPaKTU4ECKNX paborT,
ambpuoHanbHoe U MNOCTaMOpUOHaNbHOEe pas3BuTHEe TecToBble 3aJaHus
yenoseka; BMSHWE 3KOMorMyeckux akTopoB Ha
KUBble OpraHu3Mbl, BiUsSSHUE MyTareHOB Ha pacTeHus, OK 01-07,09
XMBOTHbIX " YernoBeka; B3aMMOCBS3M n
B3aMMOAENCTBME OPraHU3MOB U OKpYXalollen cpenpl;
NpUYUHbl U hakTopbl  3BOMIOUUN, U3MEHSIEMOCTb
BMAOB; HApPYLUEHNs1 B Pa3BUTUN OPraHU3MoB, MyTauuu
M UX 3HaYeHWe B BO3HWKHOBEHWW HacneACTBEHHbIX
3aboneBaHuin; YCTOMYMBOCTb, pPa3BUTUE U CMEHbI
3KoCUCTEM; HeobxoaMMocCTb COXpaHeHus
MHoroo6pasus Buaos;
pewaTtb 3nemMeHTapHble OuonorvdeckMe  3agauu; OK 01-07,09 NMNCbMEHHbIN anddepeHUNpOBaHHbIN
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Pe3ynbTathbl 06y4YeHus

MpeameTHbIE

MeTanpegmeTHble,
JFINYHOCTHBLIE

PopMbl U METOALI KOHTPONA U OLIEHKU
pe3ynbTaToB 06y4eHuUsA

COCTaBNATb 3NEMEHTApHblE CXeMbl CKpelVBaHWs U
CXeMbl MepeHoca BeLlecTB W nepegayu dHeprum B
aKocucTeMax (uenm nUTaHus ); onuckIBaThb
0COBEHHOCTY BUAOB MO MOPEONOrMYeCKOMY KpUTEPWIO;

onpoc, nposepka BbIMONTHEHUS
AoMallHMX  3agaHui, obydaowme U
NPOBEPOYHbIE paboThl, 3awmTa
nabopaTopHO-NpaKTUYECKMX pabor,

TeCToBble 3a4aHnA

BbIABIATb I'IpVICI'IOCO6J'IeHVIF| opraHmamoB K cpege

obyyatolme ¥ NpoBepoYHble pPaboThbl,

obuTaHWs, WCTOYHWMKM W HanuMuMe MyTareHoB B 3awmTa nabopaTopHO-MpaKTUYECKMX
oKkpyxatwwen cpege (KOCBEHHO), aHTPOMOreHHble 0K 01-07,09 paboT, TecToBble 3aaHus
N3MEHEHUSA B 9KOCUCTEMAX CBOEN MECTHOCTY;
cpaBHMBaTb 6Guonornyeckne oOBEKTbI: XUMUYECKUI YCTHbI " NNCbMEHHbIN
COCTaB Ten XWBOW U HEXMBOW NpuUpoabl, 3apoabillein onddepeHLNpPOBaHHbIN onpoc,
yenoseka W AOPYrMX  XKMBOTHbIX,  MPUPOAHbIE npoBepka BbINOSIHEHUS OOMaLLHUX
3KOCUCTEMblI U arpoaKoCUCTEMbl CBOEN MECTHOCTY; OK 01-07,09 3agaHui, obyvawolme ¥ NpoBepPOYHbIE
npouecchl (eCTECTBEHHBIN U WUCKYCCTBEHHBIN 0OTOOP, paboThl, 3awmTa nabopaTopHo-
nornoBsoe n 6ecnonoe pasmMHoXeHne) 1 genaTb BbIBOAbI npakTu4ecknx paboT, TecToBble 3agaHus
1 0606LLeHMSA Ha OCHOBE CPaBHEHMWS 1 aHanu3a;
aHanuanpoBaTb M OLEHMBaTb pasfnuyHble rMNoTe3bl O YCTHbIV " NNCbMEHHBIN
CYLLHOCTW, TMPOUCXOXAEHUN >KM3HW U YernoBeka, andpdepeHLMpoBaHHbIN onpoc,
rnobanbHble 3KOnorMyeckne NpodrnemMbl U UX peLleHns, OK 01-07,09 npoBepka BbINOSIHEHUS OOoMaLLHUX
nocneacTeus coOCTBEHHON [eaTenbHOCTU B 3a4aHun, 3awmTa nabopaTopHo-
OKpy>KatoLLen cpeae; npakTu4ecknx paboT, TecToBble 3a4aHus
n3yyaTb M3MEHEHUNs B SKOCMCTEMAX Ha BGronormyeckmx npoBepka BbINOSIHEHUS OOoMaLLHUX
mMopensx; OK 01-07,09 3agaHun, 3awmTa nabopaTopHo-
npakTmuyecknx pabor
HaxoauTb MHdopmauuo o Bronornyecknx obbekTax B npoBepka BbINOJIHEHUS OOMaLLHUX
pasnuuHbIX UCTOYHUKax (yvyebHukax, cnpaBoYHMKaX, 3agaHun, 3awmTta nabopaTopHo-
Hay4HO-NOMNYNAPHbIX U3OaHUSAX, KOMMNbIOTEPHbIX 6a3ax, OK 01-07,09 npakTmu4ecknx paboT, coobLeHns
pecypcax cetu WHTepHeT) u  Kputudeckn ee
oLeHuBaTb.
3HaThb:
OCHOBHblE  MOMOXEHUs1  BUOMNOrMYeckUx Teopun U nposepka BbINOSIHEHUS AoMaLLHUX
3aKOHOMEPHOCTEN: KINeTo4YHON Teopuu, 3agaHun,  Guonoruyeckue  OUKTaHThI,
3BOJMIOLIMOHHOIO y4eHus, ydeHnusa B.M.BepHagckoro o obGyyaiowme " NpOBEepOYHbIe
6uoccepe, 3akoHbl [.MeHaensi, 3akOHOMEPHOCTEN 0K 01-07,09 camocTosiTenbHble paboTbl, TecToBble
N3MEHYNBOCTU N HACNEeACTBEHHOCTY; 3a0aHnsi, OTYETHlI MO CAMOCTOSITENbHbLIM
pabotam
CTpOEHMEe U  (PYHKUMOHMPOBAHME  BMONOrMYECKmX npoBepka BbINOJIHEHUS OOMaLLHUX
OOBHEKTOB: KIETKW, FTEHOB M XPOMOCOM, CTPYKTYpbl BUAa OK 01-07,09 3a4aHni, 3awmTa nabopaTopHo-
N aKocucTeM; npakTuyecknx pabor
CYLLHOCTb GMOMOrMYecknXx MpOLIECCOB: Pa3MHOXEHWs, npoBepka BbINOJIHEHUS OOMaLLHUX
OnNnogoTBOPEHUS,  OENCTBUS  UCKYCCTBEHHOMO U 3afaHuii, Guonornyeckue  OUKTaHTHI,
€CTEeCTBEHHOrO oTbopa, obyyatome " NpoBepOYHbIe
copmmnpoBaHue NpUCNOCco6EeHHOCTH, OK 01-07,09 camoCTosTeNbHble  pPaboTbl, TECTOBbIE
NPOUCXOXOEHNe BWMAOB, KPYroBOPOT BeLlecTB U 3afaHnsi, OTYETbl MO CaMOCTOSITENbHbLIM
npeBpalleHne SHeprMM B KNeTke, OpraHvsamMe, B paboTtam
akocucTemMax u 6uocdepe;
BKMaj BblOaloWMXcs (B TOM 4uCne OTeYeCTBEHHbIX) OTYETbI MO CaMOCTOSATENbHbIM paboTam,
yYeHbIX B pa3BuTre B1onornyeckon Hayku; 0K 01-07,09 noAroToBKa W 3awmuTa pedepaTos
6uonorMyeckyto TEPMUHONONMIO Y CUMBOIIUKY. OK 01-07,09 YCTHbI OnNpoc, GUONorMYeckme AMKTaHTbI

CBepeHusa o paboyen nporpamMmme m ee cornacoBaHMu
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Paboyas nporpamma no y4ebHon aucumnnumHe OO[O.12 «EcTtecTtBo3HaHne»
npegcraBnsieT cobor KOMMOHEHT OCHOBHOM oOOpasoBaTenbHOW MNporpamMmbl CpPeaHEro
npodyeccunoHanbHoOro obpasoBaHms no crneumanbHocTh 26.02.06 Jkcnnyataunsa cyaoBoro
anekTpoobopynoBaHnst U CpeacTs aBTOMATUKM.

Y4yebHas ancumnnuHa 00Aa.12 «EcTtectBo3HaHve» n3yyaercsa B
obueobpasoBaTenibHoOM Umkne ydebHoro nnaHa OOl CI1O Ha 6a3e ocHOBHOro obuero
obpasoBaHusa ¢ nonyvyeHnem cpegHero obuiero obpasosanus (MMCC3).

Pabo4ass nporpamma paccmoTpeHa M ofobpeHa Ha 3acejaHum MeTOAUYECKOM
komucenn «N'ymaHuTapHbIX AUCLUUNITMH U €CTECTBO3HAHUNAY.

MpoTtokon Ne 9 ot «18» mas 2022 r.

MNpeacenatenb METOAMYECKON KOMUCCUN /T.I'. BypneToBa/
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