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1. ITosicHuTEeIbHAS 3aNIMCKA.

Pabouas nporpamma yueOHoro npeamera «XumMusi» s 10 k1accoB MOArOTOBIECHA
B COOTBETCTBHH C:

1. denepanbHbiM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit denepanun» oT
29.12.2012 r. Ne 273-®3, B AEUCTBYIOLLEH PEAAKIINY;

2. npukazoM MunHoOpHayku Poccun ot 17 mas 2012 1. Ne 413 «O6
yTBEpKACHUU (eaepaibHOr0 roCyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa
cpeaHero obmiero obpazoanus» (3apeructpuposan 07. 06. 2012 r. N 24480), B
JIEUCTBYIOILLIEN PEIAKIINY;

3. (denepanbHOi 00pa3oBaTEIBHON MPOTPAMMON cpeaHero ooIero oopa3oBaHus,
yTBepxkAeHHON mnpukazom Ne 371 MunucrepcTtBa mnpocseuieHus Pocculickoi
Oenepanuu ot 18.05.23, B neiicTByIOIIECH peaakuu;

4. denepasbHON paboueill MPOrpaMMOi 10 XUMHHU CPEIHETo 0011ero oopa3oBaHus
(6a30BbIi ypoBEeHB), MOCKBA;

5. mnpuxkazoM MuHucTepcTBa mnpocBeuieHus Poccuiickoir ®enepauuu  OT
23.07.2025 Ne 551 "O6 yrBepxaeHuu ¢eaepaabHOTO TEPEUHsl AICKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIapCTBEHHYIO aKKpPEAUTAIMI0 O00pa30BaTENbHBIX MPOrpaMMm
HavyaJbHOT0 00IIeT0, OCHOBHOT'O O0IIEro, cpeIHero oomero oopasoBaHus';

6. MeTOAMYEeCKMMH pPEKOMEHIAIMSIMH TI0 CHCTEME OIEHKH JIOCTH)KCHHS
OOydJaromMUMHUCS  IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHS  0Opa30BaTENbHBIX
MpOrpaMm;

7. OCHOBHOM 00pa3oBaTeIbHON IpOrpaMMoON cpeaHero obmero oopasoBanus YUY
OO «IleTpoBckas MIKOIaY;

8. mporpammoii Boctiutanus UY OO «IleTpoBckas mKkosay.

XuMuueckoe 0Opa3oBaHHE, TMOJYy4aeMO€ BBITYCKHUKAMH CpPEIHEW IIKOJIbI,
SABIIIETCSI ~ HEOTHEMJIEMOM d4acThio uX oOpazoBaHHocTH. OHO  CIYXHUT
3aBEpIIAIONIMM 3TAllOM peaiM3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE
KIIIOUEBBIX  LIEHHOCTEHW, TMPUCYIIUX  IEJIOCTHOM  CUCTEME  XUMHUYECKOTO

O6paBOBaHI/IH. Ot OCHHOCTHU KaCaroTCsa  IIO3HAHHMA  3aKOHOB IIPpHUPOILI,
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dbopMupoBaHusT MHUPOBO33PEHUSI W OOIIEH KyJIbTYypbl UelOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM
cpene. Peanmusyercs xumuyeckoe 0Opa3oBaHHE Y4yalIUXCs CPEIHEW IIKOJIbI
CpeACTBaMU y4eOHOTro mpeaMeTa «XUMUs», COJACpKaHUe U MOCTPOCHUE KOTOPOTO
OTpEeNIeNICHbl B MporpaMMme ¢ y4€TOM Crenu(puK HAyKU XUMHUH, €€ 3HAYCHUS B
MMO3HAHUHU TPUPOJBI U B MaTepUaIbHOM >KU3HU OOIIECTBA, a TaKke C Y4ETOM
o0ImUX TIeJed W TPHUHIUIOB, XapPaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEeMBl cpeaHero ooOmiero ooOpazoBanuss B Poccuiickoit ®enepanun. Tak,
HarpuMep, Tpu  (OPMHUPOBAHUU COJCPKAHHUS TpeaMeTa «XUMHUS» YUTCHBI
CJIEAYIOININE TOJIOKEHHUS O CrieupUKe U 3HAUCHUU HAYKU XUMHH.

XUMHSI KaK D3JIEMEHT CHCTEMbl €CTeCTBEHHBIX HAyK HWIrpaeT OCOOYyH poJib B
COBPEMEHHOM ITUBWJIM3AIMK, B CO3JaHUU HOBOHM 0a3bl MaTepHAIBHOU KYJIbTYPHI.
OHa BHOCHT CBOW BKJIaJl B ()OPMHUPOBAHUE PAIMOHAIBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEACTABICHHUS 00 OKPY>KAIOIIEeM MHUPE KaK O €IUHCTBE
OpUPOJBI U YeNIOBEKa, KOTopoe (opmMupyercs B XUMHUM HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSMH MPUMEHEHUS.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTajia
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOJAUMBIM YCIOBHUEM YCIICIITHOTO
TpyJa W SKM3HU Kaxaoro uieHa oOmiectBa. CoBpeMeHHass XMMHS Kak Hayka
co3ujareibHas, KakK HayKka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha pelieHue
rJIO0ABHBIX MPOOJIEM YCTOWMYMBOTO pA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPTreTUYECKOH, MUIIEBOH, IKOJIOTUIECKON 0€30MaCHOCTH U OXpPaHbI 3710pOBhs. B
COOTBETCTBUM ¢ oOmuMH UensiMu 1 npunnunamu COO conepxaHue mpeamera
«Xumus» (10—11 kmaccol, 0a30BbIi ypOBEHb HW3YYEHUSI) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO  Ha  OOIIEKYJIbTYPHYIO  MOJATOTOBKY  OOydarouiuxcs,
HEOOXOIUMYIO MM JJII BBIPAOOTKH MHUPOBO33PEHUYECCKUX OPUEHTHUPOB, YCIEITHOTO
BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKEHUS OO0pa3oBaHUs B Pa3IMYHbBIX
o0JlacTX, HE CBS3aHHBIX HENOCPEACTBEHHO ¢ xumuel. CocTaBisiOIIUMU

npeamMera «XuUMHs» SBISIOTCS 0a30Bble Kypchbl — «Opranudeckas XUMus» u



4
«OO0uiass ¥ HeOpraHuyeckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJAEpKaHUS
KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HayKHU: CHCTEMa 3HAaHUW MO HEOPraHMYECKOU
XUMUU (C BKJIIOUYCHHEM 3HAHUW U3 OOIIeW XUMHUU) U OPraHUYEeCKOW XUMUHU.
dopMupoBaHUE JaHHOM CUCTEMbI 3HAHUH MPU U3YUYEHUH IpeIMeTa 00ecleynBaeT
BO3MOXHOCTh PAaCCMOTPEHMSI BCEr0 MHOI000pasusi BEUIECTB HAa OCHOBE OOIIUX
MOHATHW, 3aKOHOB M Teopuil xumuu. CTpyKTypa COIEpKaHHUS KypCOB —
«Opranuueckass xumus» U «O01as U HeopraHuveckass Xumus» chopMHpOBaHa B
OporpaMMe Ha OCHOBE CUCTEMHOTrO MOJX0/ia K U3y4eHHI0 YYeOHOro Marepuana u
00ycCJIOBJIEHAa UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha ONpeaesIEHHbIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U  BJIEKTPOHHBIX
NpelcTaBieHu o CcTpoeHuu BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHU — OT YIJIEBOJOPOIOB A0 CIOKHBIX OMOJIOTHYECKH
aKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckold XHMHUU TMOJYy4aroT Pa3BUTHE
chOopMHpOBAaHHBIE B OCHOBHOM IIKOJE TIE€pBOHAYAJIbHBIE TMPEICTABICHUS O
XUMHYECKOM CBSI3U, KIACCU(DUKAIMOHHBIX NPHU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHYECKOM peakuuu. [lom HOBBIM yriom
3peHus B MpeAMeTe «XUMHUs» 0a30BOT0 YPOBHS paccMaTpUBAETCA HU3Yy4YEHHBIN B
OCHOBHOM IIKOJIE TEOPETHYECKH MaTepual W (HaKTOJOTUYECKHUE CBEICHUS O
BEIIECTBAX M XWMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u
HEOPraHUYECKasi XUMHUS» Y4YallUMCSA MPEJOCTABISETCS BO3MOXKHOCTH OCO3HATh
3HAYCHHE TNEPHUOJUYECKOr0 3aKOHAa C OOLIETEOPETUYECKUX U METOJ0JIOTMUYECKUX
MO3UIHM, TTy0)kKe MOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIIMMA 3TOT0 3aKOHa — OT
o0o01maromei 10 0OBICHSIONIEH 1 porHo3upyomen. Exunas cuctema 3HaHU# 0
BAXHEHMIINX BEIIECTBAX, UX COCTaBE, CTPOCHHMM, CBOMCTBAX WM INPHUMEHCHHH, a
TaKXXE O XMMHYECKUX PEAKLMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
nononHseTcss B Kypcax 10  Kiacca sneMEHTaMU COAEPkKaHUS, HMEIOIIUMHU
KyJbTYPOJIOTUYECKUA W TPUKIAIHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT

[IOHUMAHHUIO B3aMMOCBSA3U XUMHH C JIPYTMMHM HayKaMH, PACKpBIBAIOT €€ poJib B
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MO3HABATEIBHON W TPAKTUYECKOM JESATENbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHUSI K TMPOIECCY TBOpPYECTBA B 00JIACTH TEOpUH U
MPAKTUUYECKUX MPUIOKEHUN XHUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh HHGOPMAIUIO W MPUMEHATh €€ Il TOMOJIHCHUS
3HAHUM, PEUICHHUS] MHTEJUIEKTYAIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX
3amay. B menoMm coaepkanue ydeOHOro mnpenMera «XUMHUS» JTaHHOTO YpPOBHS
U3Y4YEHUs OPUEHTUPOBAHO Ha (HOPMHUPOBAHME y YYAIIUXCS MHPOBO33PEHUYECKOM
OCHOBBI JIJIsl TOHUMaHUS PHUIIOCO(CKUX UJIeH, TAKUX KaK: MaTepUaIbHOE €IMHCTBO
HEOPraHUYeCKOTO U OPraHUYECKOro MUpa, 00YCIOBICHHOCTh CBOMCTB BEIECTB UX
COCTaBOM W  CTPOCHHMEM, [O3HABAEMOCTb TMPUPOJHBIX SBJICHUM MyTEM
DKCTIEPUMEHTAa M pEelIeHUs MPOTUBOPEUYU MEXay HOBBIMU (akTamMu U
TEOPETUUECKUMHU TMPEANOCHIJIKAMHA, OCO3HAHUE POJIM XUMUM B PEIICHUU
HKOJIOTHYECKUX TMpo0jeM, a Takke mpodiieM CcOepekeHUs HHEPreTUYeCKUuX
PECYPCOB, CHIPbS, CO3AaHUs HOBBIX TEXHOJOTHI U MaTepuasioB. B muiaHe pemeHus
3a/lay  BOCHHUTAHMS, PA3BUTHS M COLHMAIM3ALMU OOYyYarOMIMXCA MPHUHSTHIE
OporpaMMOM TOAXOJAbl K OIPEIEICHUIO COJEpkKaHUS W IMOCTPOEHUS IpeameTa
npenycMaTpuBaloT (OPMHUPOBAHUE Y YYAIIMXCS YHHBEPCAIBHBIX Y4EOHBIX
JEUCTBUM, MMEIOMINX 0a30BOE 3HAYCHHE MJIsi PA3NMYHBIX BUIOB JIESATEIbHOCTH:
pelieHus mpoosieM, MOUCKa, aHajau3a M 00paboTku MHGOpPMAIUU, HEOOXOIUMBIX
JUTSE TIPUOOPETEHUSI OMbITa MPAKTHUYECKOW U HMCCIENOBATEIBCKON NEeITeNbHOCTH,
3aHMMAIOIIEN Ba)KHOE MECTO B IO3HAHUY XUMUMU.
HEJN U 3AJAYN YUYEBHOI'O ITPEAMETA «XUMUWS»
B npakrtuke npenosaBaHus XMMUM KaK B OCHOBHOW, TaK U B CPEAHEH LIKOJIE, MPU
ONPEAECIECHUN COACPKATEIbHOW XapaKTEePUCTUKU LEIEd U3Y4YEHHUsl MpeaMeTa
HalnpaBJICHUEM  TEPBOCTECIIEHHOW  3HAYMMOCTH  TPAAUWLMOHHO  TNPU3HAETCS
dbopMupOoBaHME OCHOB XHMHYECKOW HAyKH Kak OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUSI, IPAKTUYECKON [EATEIbHOCTH YEJIOBEKAa W Kak OJHOTIO W3
KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. C METOIMYECKOW TOUKH 3PEHUS TAKOM MOAXO]

K OIIpCacCIICHUIO ueneﬁ HN3y4dCHHUA IIPCAMCTA ABJIACTCA BIIOJIHC OIIpaBAaHHBIM.
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CornacHo TaHHOM TOYKE 3pECHUS IIIaBHBIMU LEISIMU U3YyUYCHUS MPEeAMETa « XUMUS»
B CpPEAHEH 1IKOoJIe HAa 0a30BOM YPOBHE SIBIISIFOTCS
dbopMupoBaHUE CUCTEMbl XUMHUYECKUX 3HAHUNU KaK Ba)KHEWINEH cocTaBIsIoIeH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOM JI€KAT KIIFOUEBbBIC
MOHATHUS, (PyHIaMEHTAIbHbIC 3aKOHBI U TEOPUU XUMHUM, OCBOCHHE SI3bIKa HAYKH,
YCBOEHUE U MOHWMAHHUE CYIIHOCTU JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEU UX PA3BUTHUS U CTAHOBIICHUS;
dbopMupoBaHue U pa3BUTHE TNPEACTABICHUNA O HAYYHBIX METOJAaX TMO3HAHUS
BEIIECTB M XHUMHUYECKUX PEAKIHUM, HEOOXOIUMBIX [JIsi MPUOOPETCHHS yMEHUU
OpPUEHTHUPOBATLCS B MUPE BEIIECTB U XUMHUYECKUX SIBIICHUW, UMEIOIINX MECTO B
PUPOJIE, B MPAKTUUECKON U MOBCETHEBHOM KU3HM;
pa3BUTHE YMEHHUM M CIOCOOOB JEATEIbHOCTH, CBSI3AHHBIX C HAOJIOJCHUEM U
O00BSCHEHHEM XMMUYECKOTIO JKCIEPUMEHTa, COOMIOACHUEM MpaBUil 0€30MaCHOTO
oOpaIlleHus ¢ BEIIeCTBaMHU.
Hapsany c¢ astum copepxarenbHas XapakTepUCTUKA LEIed W 3a1a4 U3ydeHUs
peaMeTa B IpOrpaMMe YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU
OpUOpPUTETAMU B CHUCTEeME o00mero cpeaHero oOpasoBanus. CerogHsi B
NpernojaBaHud  XMMUM B OOJNbIIEH  CcTeNeHW OTHAETCS  MpEeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJepaHusi OOydeHMs, OPHUEHTHPOBAHHON Ha
MOJITOTOBKY BBIMNYCKHHMKA IIIKOJIBI, BJIAJCIONIET0 HE HAa0OpOM 3HAaHUU, a
(GYHKIIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH U YMEHHUSIMU aKTHBHOTO
MOJy4YEeHUsT 3HAHUKA W NPUMEHEHHUS] UX B PEAJIbHOM JKU3HHU JUISI PELICHUS
MPAKTUUYECKUX 3a7ad. B J3TOHM CBSA3M IIpU H3YyUYEHUU IMpeamera «XHUMUs»
JTOMHUHHPYIOIIEE 3HaUYCHUE TPUOOPETAIOT TAKKE 1IN U 3a]1a4M, KaK:
ajganTanys OOy4alIMXCs K YCIOBUSM JWHAMUYHO Pa3BUBAIOUIETOCS MUDA,
dbopMupOBaHWE  WHTEIUIEKTyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHITHIO TPAMOTHBIX
pELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUAX, CBS3aHHBIX C BEHIECTBAMM U UX

IIPUMCHCHHCM,
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(opMupoBaHUE y 00yUaAIOUIUXCS KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETCHIIUH),
MMEIOIIMX YHUBEPCAJbHOE 3HAYEHHE JUIsl Ppa3IMYHBIX BHUAOB JI€ATEIBHOCTH:
perieHus: npodsieM, MOKUCKa, aHanu3a U 00pabOTKM MH(POpPMALMH, HEOOXOAUMBIX
JUIsl TIPUOOPETEHUsT ONBbITa NEATENbHOCTH, KOTOpas 3aHUMAEeT Ba)XHOE MECTO B
MO3HAHUU XUMHH, a TAKKE JUIsl OUEHKH C MO3ULUN HKOJOTUYECKON 0e30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOLIECCOB HA OPraHMW3M YeJOBeKa U
IPUPOJHYIO CpEAY;

pa3BUTHE TI03HABATEIbHBIX MHTEPECOB, HWHTEIUNIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSTENIbHO TPUOOPETaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C KM3HEHHBIMHU NOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl TIOMCKA U aHaju3a y4eOHOU U
HAYYHO-TIONYJISIPHON WH(GOPMAIIMN XUMUYECKOTO COJEPIKaHMUS;

dbopMuUpoBaHUE U PA3BUTHE Y OOYYAIOMIMXCS ACCOLMATHUBHOTO W JIOTUYECKOIO
MBILIUIEHUS], HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, IpPU IUIAHHPOBAHWU M TPOBEIEHUU XUMHUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTaHUWE y  oOywaroumuxcsd  YOeXKIEHHOCTH B T'yMaHUCTUYECKOM
HaNpaBJICHHOCTH XUMHH, €€ BaXXHOW pOJIM B PEIIEHUU TJI00ANbHBIX MHPoOIEM
PaLMOHAIIBHOTO MIPUPOJONOIb30BAHMS, TIOTIOHEHHUS YHEPrETUYECKUX PECYPCOB U
COXpaHEHUsl MPUPOIHOIO PABHOBECHUS; OCO3HAHUS HEOOXOAMMOCTH OEpeXHOro
OTHOILLIEHUS K TMPHUPOJE U CBOEMY 30pPOBbIO, a TaKXkKe MPHOOPETEHUsS OIbITa
WCIIOJIb30BaHUS TIOJYYEHHBIX 3HAHUW I OPHUHATHS TI'PAMOTHBIX PELIEHUN B
CUTYallUsX, CBA3AHHBIX C XMMUYECKUMHU SIBJICHUSMHU.

[enu wu 3agaud  u3ydeHUs MpeaMera «XUMHUS» MOJYyYWIH HOJIPOOHYIO
METOIMYECKYI0 HMHTEpOpEeTalMil B  pasfene mnporpammel  «llnanupyemebie
pe3ynabTaThl OCBOCHMS TpeaMeTa», Onarojaps ueMy o0ecmedeHo YETKOoe
IIPEICTABIEHUE O TOM, KAKWE€ 3HAHUS M YMEHHUS MMEIT MNPSAMOE OTHOIIEHHE K
peanm3aluy KOHKPETHOM 1EITH.

B cooTBeTcTBUN € Y4eOHBIM IJIaHOM HAa U3yYE€HHE YUEOHOro nmpeamMera « XuMus B

10 kmaccax orBoauTcsa 68 yacos.



2. Copep:xanue nporpaMmal Kypca «XuMHs»

10 knacc.

1. TeopeTnueckue OCHOBBI OPraHMYeCKOl XUMMHU

[Ipenmer opranuyeckor XuMHHU: €€ BO3HUKHOBEHHE, PA3BUTHUE W 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOCHUS OPraHHYECKUX
coenunenuil A. M. bytneposa, e€ ocHOBHbIE Mo0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpraHWYECKUX COEIUHEHUSIX — OIWHApPHBbIE M KpaTHble CBA3U. [IpencraBieHue o
KJaccuuKalMy ~ OpraHMYeckux  BemiecTB. HoMeHkimatypa  OpraHMY4ecKHX
COCIMHEHUN (CHUCTEMaTWYecKas) U TpPUBHUAJIbHbIE HA3BaHMUS  BaXKHEHIIUX
IpEACTaBUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCNePUMEHTAIbHbIE METOAbl H3YYCHHSI BelIeCTB M HX IMPeBpPALCHHIH:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKUX BEIIECTB M MaTepHajaMd Ha HUX
OCHOBE; MOJICIMPOBAHUE MOJIEKYJ] OPraHMYECKUX BEIECTB; HAOJIOJEHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO MPEBPAILCHUI0 OPraHUYECKUX BEILECTB

IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

2. YrjeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUH psg. MeTtaH W 3TaH —
MPOCTEUIITNE TPEICTABUTEIN AalKaHOB: (U3MYECKHE U XUMHYECKHE CBOMCTBA
(peakuuy 3amMenieHuss W TOPEHHUs), HAXOXKACHUE B MPUPOAE, MOJy4YCHHE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, FOMOJIOTHYECKHU psii. DTUJIEH U MNpPONMUIEH —
MPOCTEUIITNE TIPECTABUTEIN AIKCHOB: (U3MUYECKHE W XUMHYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallUd, OKUCIEHHUS U
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Ankanuensl. byrtaguen-1,3 u wmermwnOyrtanuen-1,3: cTpoeHue, Ba)KHEWIINE
XUMUYECKHE CBOMCTBA (peakiusi nmoiumepuszanuu). [lomydeHue CUHTETHYECKOIO

Kay4dyKa U PE3UHBI.
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AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psl. ALETUIIEH —
MpPOCTEHIINN MPEICTAaBUTENb AJKWHOB: COCTaB, CTPOEHHE, (QPU3UYECKHE U
XUMHYECKUE CBOWCTBA (peakUuy THMIPUPOBAHUS, TaJIOr€HUPOBAHUS, THIpaTalUH,
rOpeHus), NoJy4YeHUue U IPUMEHEHHE.
Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBa
(peakuuu raJoreHMpoBaHUs U HUTPOBAHUS), OJyYeHUE U MpUMeHeHue. Tomyodr:
COoCcTaB, CTpO€Hue, (QuU3NYecKue UM  XUMHUYECKHE CBOMCTBAa  (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUS) TMOJYyYEHHE W TNpUMEHeHHe. TOKCMYHOCTH
apeHoB. ['‘eHeTnueckass CBA3b MEXAY YIVIEBOJOPOAAMH, MPHUHAAJIEKAIIUMHU K
pa3nu4HbIM KiaccaM. [IpupoaHble UICTOYHUKH yriieBoAopoaoB. [Ipupoanslii ra3z u
nomyTHble HeQTsHBIE ra3bl. HedTh U e€ npoucxoxaenue. CrnocoObl nepepadoTKu
He(TU: TEperoHkKa, KPEeKUHr (TePMUYECKUN, KATAIUTUYECKUM), TMHUPOJIU3.
[IpoaykTel nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTA U B OBITY.
KamMeHHBIH yrosib ¥ IPOAYKTHI €r0 nepepadoTKH.
JKCIEPUMEHTAJIbHbIC METOAbI H3yYEHHS BEIIECTB U X NPEBPALLCHUI:
O3HaKOMJIEHHE C O00pa3laMM IjIacTMacc, KaydyKOB U PE3UHBI; KOJUIEKIMH
«Hedpte» u  «Yromp», MOAETUPOBAHUE  MOJIEKY]  YIJIEBOJOPOIOB |
rajJloreHONPOU3BOIHBIX; MMPOBEIEHUE MPAKTUUECKON padOThI: MOJyUYEHUE ITUIICHA
Y U3YUYEHHE €Tr0 CBOMCTB.
PacuéTHble 3a1aun
Bbruncnenust o ypaBHEHHIO XUMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMUECTBa
HCXO/JHOTO BEIIeCTBAa WIM MPOAYKTAa pEeaklUu IO U3BECTHBIM Macce, 00BbEMY,

KOJIMYCCTBY OAHOI'O N3 MCXOAHBIX BCUICCTB UJIN IIPOJAYKTOB peaKHI/II/I).

3. Kucsiopoacoaep:kamiue opranHndecKkue coeTnHeHUsI

[IpenenbHBIC OTHOATOMHBIC CITUPTHL. METaHOJ U 3TAHOJ: CTPOCHUE, (PU3NUecKue u
XUMHUYECKHE CBOMCTBA (peakIui ¢ aKTUBHBIMH METaJlIaMH, TAJIOT€HOBOIOPOJaMH,
ropeHue), npuMeHeHue. BomopoJHbIE CBSI3M MEXAY MOJICKYJaMu CIOUPTOB.

JleiicTBME METaHOJIa U ATAHOJIA HA OPTaHU3M YEJI0BEKa.
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MHOroatoMHble COUPTHL. DTUICHIIUKOIb U TJIMIEPUH: CTPOEHUE, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA  (B3aMMOJCHUCTBHE CO  IICJIOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl pEakiusi Ha MHOroaTOMHBIE CHIUpThI). JlelicTBUE Ha OpraHu3m
yenoBeka. [[pumeHeHune rmnepruaa u STUIICHTIIUKOIS.
deHouT: CTPOCHUE MOJIEKYIbI, ((U3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
¢denona. [Ipumenenue gpenona.
Anpaerusipl U KeToHbl. DOpMabJIeTH I, alleTAIbICTU/: CTPOCHUE, (PU3UUYECKUE U
XUMUYECKHE CBONCTBA (pPEakIMU OKHUCJICHUS U BOCCTAHOBJICHUS, Kaue€CTBEHHBIC
peakium), MoJy4eHue U MPUMEHECHHUE.
AneToH: cTpoeHue, GU3NIECKUEe U XUMHUYECKUE CBOMCTBA (PEaKIUU OKHUCICHUS U
BOCCTAHOBJICHHUSI ), IOJyYCHUE U TPUMEHCHHUE.
OnHOOCHOBHBIE TpENE/bHBIE KapOOHOBBIE KHUCIOTH. MypaBbHHAsi W YKCyCHas
KHUCIIOTBI: CTpOeHHEe, (Pu3nuecKkue u XUMUIECKUEe CBOMCTBA (CBOWCTBA, OOIIME st
Kjacca KHCIOT, peakuus 5STepudukanuu), TMOoJyuyeHHe ¢ NIpHUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KUCI0T. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.
Crnoxxnble 3(QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPONHN3 CIIOKHBIX
a¢upoB. Kupel. ['maponus xupoB. [Ipumenenue >xupoB. buomormueckas posb
AKHUPOB.
VYrneBojsl: cocTaB, Kiaccudukaius yriaeBojaoB (MOHO-, IU- ¥ TIOJTUCAXAPU/IBI).
['moko3a — mpocTeimmii MOHOCaxapu: OCOOEHHOCTH CTPOCHUS MOJEKYJIbI,
dusznueckre U XMMHUYECKUE CBOMCTBA (B3aumojeicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHAauHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHwme,
OpOo’KeHHE TIIIOKO3bI), HAXO0XJACHHE B MPHPOJE, NPUMEHEHHE, OMOJOTUYECKas
poiib. @oTocunTe3. PpyKTO3a KaKk M30Mep MHOKO3bl. Caxapo3a — MpeACTaBUTEIb
JIACAXAPUJIOB, THAPOJIN3, HAX0XKAEHUE B IPUPOAE U MPUMEHECHHUE.
Kpaxman wu uemmono3a kak npupojHble noiumepbl. CTpoeHue Kpaxmanaa u
ueutoiao3bl.  duU3nyeckue W XUMUUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
Ka4eCTBCHHASI PEaKIusl C HOIOM).

BKCHepI/IMeHTaJILHLIe METOAbI U3YYCHUSA BCIIECCTB U UX HpeBpal[leHlflﬁi
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MpOBEJICHNEe, HAOIIOJICHUE W ONMUCAHHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHCICHHE HTaHOJA
okcugoM Menu(ll)), MHOroaTroMHBIX CHOUPTOB (B3aUMOJECUCTBUE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpaeru1oB (OKucIeHUe aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxkcuaom wmemau(ll), B3auMojeilcTBHE Kpaxmajiaa C HOIOM);
MPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.
Pacuérnbie 3a1aun
Boluncnenust mo ypaBHEHUIO XUMUYECKOU peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJTHOT'O BEIIECTBA WM MPOJYKTa PEaKIMU IO HM3BECTHBIM Macce, O0BEMY,

KOJINYCCTBY OJHOTO M3 UCXOIHBIX BCIICCTB UJIU IPOAYKTOB peaKLII/II/I).

4. A3oTcoaep:xaiiye OpraHuvecKue coeJuHeHUs

AMuHBI. MeTWIaMUH W aHWIMH: COCTaB, CTpPOEHUE, (PU3MUYECKHE M XUMHUYCCKHE
CBOICTBA (TOpeHHE, B3aUMO/ICHCTBUE C BOJION M KUCIOTAMH).

AMUHOKUCTIOTHI Kak aMdoTepHble opraHudeckue coenuHenus. duzmdeckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha NpuMepe TiuiuHAa). buonormueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mpuponHBIE BBICOKOMOJEKYJSApPHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeikoB. XHUMHYECKHE CBOWCTBAa OEIIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.
JKCNepUMEHTAIbHbIE METO/IbI M3y4YeHH s BellleCTB U MX MpeBPAlleHUI:
HaOJIOICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIvs OCIKOB MpH

HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

5. BbicOKOMOJIEKYJISIPHBbIE COeINHEHH S

OCHOBHbIE TOHATHUS XHMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHU, CPEAHSS MOJIEKYJIApHast
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUH —
MoJIMMEPU3ALIMS U ONMKOHAeH canus. [1nacTtMaccsl (MOMUATUIIEH, TOJIUIPOIUIICH,

MOJIMBUHWIXJIOPU, TONUCTUPOJ). HaTypanbHbIi W CHHTETHYECKHUE KaydyKu
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(OyTanreHOBBIN, XJIOPONPEHOBBIM W HW30MPEHOBBIN). BonokHa: HaTypanbHbIe
(xJ0MoOK, epcThb, IENK), HMCKYCCTBEHHbIE (QL€TaTHOE BOJIOKHO, BHCKO3a),
CUHTETHUYECKHUE (KalpoH U JaBCaH).
DKCIepUMEeHTATbHBIE METO/IbI H3yUSHHSI BEIIECTB U UX MIPEBPAIICHHINA:
O3HAKOMJICHHE C 00pa3laMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,

Kay4yKOB.

6. MexknpeaMeTHbIe CBSI3H

Peanuzanmss MEeXIPEAMETHBIX CBSI3€H NPH M3YyYEHUW OpPraHWYeckor xumuu B 10
KJIacce OCYIIECTBISIETCS Yepe3 MCIOIh30BAHUE KaK OOIIMUX €CTECTBEHHO-HAYUHBIX
NOHSITHH, TaK W TIOHSITHH, SIBIISIIONTUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOT'O ITUKJIA.

OO1mme ecTeCTBEHHO-HAYYHBbIC ITOHSATHUS: SBJICHWE, HAY4YHBIM (aKT, THIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CHUHTE3, KiIaccU(UKaIs, MEepUOJIUYHOCTh, HAOII0EHUE,
U3MepeHune, IKCIIEPUMEHT, MOJICTUPOBAHUE.

®duznka: Matepusi, SHEPTUs, Macca, aToM, SJIEKTPOH, MOJIEKYa, YHEPreTUYECKU
ypOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBa, (PU3UUYECKUE
BEJIMYUHBI U €AUHUIIBI UX U3MEPEHHUSI.

buonorus: knerka, opraHm3M, Ouocdepa, OOMEH BEIIECTB B OpraHuU3Me,
dboToCHHTE3, OMOJIOTMYECKH aKTHUBHBIC BemecTBa (OCIKH, YTIIEBOJIBI, KUPHI,
bepmMeHTHI).

FGOFpa(bI/Iﬂ: MUHCpAJIbl, TOPHBLIC IIOPOAbI, IIOJIC3HBIC HMCKOIIACMbIC, TOILIMUBO,

PECYPCHI.

/. TeopeTnyeckue OCHOBbI XUMHUU

XUMHUYECKUN 3leMEHT. ATOM. SIpo aroMa, M30TOMNbI. DJIEKTPOHHash 000JIOUKa.
DHEpreTUYeCcKre YpOBHH, TOIYPOBHH. ATOMHBIE OpOWTAIH, S-, P-, d-3JEeMEHTHI.
Oco0eHHOCTH pacnpeeNieHUs AJIEKTPOHOB MO OpOUTasiM B aTOMax 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOH(PUTYpaLIHsl AaTOMOB.
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Ilepuonnueckuii 3axkoH u llepuonuueckas cucreMa XUMUYECKUX dy1emMeHToB /[[. .
MenpneneeBa. CBs3b INEpUOAMYECKOrO 3akoHa W llepuognyeckoil CUCTEMBI
XUMH4eCcKuX ieMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOMCTB XHMHUYECKMX DSJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynmaM M TepHoaM.
3Ha4YeHUE NEPUOIUYECKOTO 3aKOHA B PA3BUTUH HAYKH.
Crpoenue BemiecTBa. XUMUYECKas CBS3b. BUJIBI XUMUYECKON CBA3U (KOBaJEHTHASI
HENoJIsipHasE M TOJIApHAsi, MOHHAs, MeTauiMuyeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHOM XUMHYECKOW CBsI3M (OOMEHHBIM UM JJOHOPHO-aKIIEIITOPHBIN).
Bogoponnas  cBsa3b.  BanmeHTHOCTh.  DneKTpooTpuuaTenbHOCTh.  CTeneHb
okucyieHus. IOHbI: KATUOHBI U AHUOHBI.
BemecTBa MOJEKYISIPHOTO M HEMOJEKYJISAPHOIO CTPOEHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BEILIECTBA. [HWIbl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHU.
IlonaTHE O paUCHEpCHBIX cucTemax. VICTMHHBIE U KOJUIOWIHBIE PaCTBOPBL.
Maccosast 10JIs1 BeLeCTBa B paCTBOPE.
Knaccudukamnus Heopranudeckux coequHeHuid. HoMmeHkmaTypa HeopraHWYecKuX
BEIIECTB. |'eHeTMyecKas CBsI3b HEOPraHUYECKHUX BELIECTB, IMPUHAICKAIUX K
Pa3IMYHBIM KJIACCAM.
Xummnueckas peakiusa. Knaccudukanus XUMHYECKUX PEaKIUi B HEOPraHUUECKOM
U OPraHUYeCKOM XMMHH. 3aKOH COXPAHEHUS MACChl BEIIECTB; 3aKOH COXPAaHEHUS U
MIPEBPALLECHUS SHEPTUU ITPU XUMUYECKUX PEAKIUAX.
CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3Iu4HbIX (akTopoB. OOpaTHUMbIC
peakuuu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHUE
xumuueckoro paBHosecus. [Ipunuun Jle [laTtense.
OnexkTponuTuueckas aucconmaius. CuiabHble W ciabbie anekTpoautsl. Cpena
BOJIHBIX pAacTBOPOB BEIIECTB: KHCJAsA, HEUTpanbHas, wmenovyHas. [loHstue o
BojlopoaHoM mokaszatene (pH) pactBopa. Peakumm nonHoro oomena. I'mapomnus

HCOPraHN4YCCKHUX W OPraHUYCCKHUX BCIICCTB. OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC
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peakiuu. [loHsiTue 00 AIEKTPOIU3E PACIUIABOB U PacTBOPOB coisieil. [lpumenenue
AJIEKTPOJIN3A.

JKCIEepPUMEHTAJbHbIC METOAbl H3YYeHHS BelIeCTB U UX NPeBPAlleHUii:
neMoHctpanusa tabnun «llepuoguueckas cucrema xumudeckux snemeHToB JI.M.
MenneneeBay; U3ydeHUE MOJENed KPUCTAUIMUECKUX DPEIIETOK; HAOJIOJICHHE U
OMHUCaHUEe JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHUIA
BOAOpOJA B MPUCYTCTBUM KaTalaU3aTopa, ONPEAEIEHUE CPEIbl PACTBOPOB BEIECTB
C TIOMOIIBIO YHUBEPCAIBbHOIO WHAMKATOpPA, pEaKIUH HOHHOr0 OOMEHA);
POBEICHUE MPAKTUYECKOU paboThl «BnusiHue paznuyHbiX (PakTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKIAN.

Pacyérnbie 3a1aun

Pacy€Thl 110 ypaBHEHHSIM XMMHUUYECKUX PEAKIIMI, B TOM YHCJIE€ TEPMOXUMHUYECKHUE

paC‘{éTBI, paC‘IéTBI C UCITOJIB30BaAHUECM ITOHATHUA «MAaCCOBasdA JOJIS BCIICCTBaA».

8. Heopranuyeckasi Xumusi

Hemerannel. Ilonoxxenue HemetamwioB B Ileproamdeckoil cucTeMe XMMHUUYECKHUX
anementoB J[.MI. MeHneneeBa M OCOOCHHOCTH CTpPOCHHUS aTOMOB. Du3MYecKue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETA/UIOB (Ha IMpUMEpe KHUCIOpPOJa, CEPHI,
docdopa u yriaeposa).

XUMUYECKHE CBOMCTBAa BAXXHEUIIMX HEMETA/UIOB (Tallor€HOB, CEpbl, a30Ta,
dochopa, yrmepomga M KpeMHHsI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIIOPOJICOJEPKAIIUX  KUCIOT, BOJOPOAHBIX coeauHeHuit). Ilpumenenue
BOXKHEUIIMX HEMETAJJIOB M UX COCIMHECHUH.

Meramibl. Ilonoxxenne wMeraimoB B llepuoandeckoir cHCTEME XUMHYECKHX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UYEK
atoMoB MeTtauioB. O0mue ¢uzndeckue cBoiicTBa MetaioB. CIiaBel METAJLIOB.
DNEKTPOXUMUYECKUN Pl  HANpsDKEHUH MeTauioB. XHUMHUYECKHE CBOMCTBA
BOXHEUIIIUX META/UIOB (HATpUU, Kajdul, KaJabllMii, MarHWii, aJlOMUHHH, IUHK,

XpOM, JKEJI€30, MEIb) U X COCTUHCHUM.
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OO6mue crnocoObl momydeHus: MmetamwioB. Mertamnyprus. Kopposust metanios.
CrniocoOsbl 3a1uThl OT KOppo3uu. [IpruMeHeHne MeTamioB B ObITY U TEXHUKE.
JKCIepUMEHTAJIbHbIE MEeTO/Ibl H3y4YeHH s BelleCTB U UX NMpeBpalleHHii:
U3y4YeHHe KOJUIEKIMH «MeTamisl U CIUiaBbl», 00pa3lloB HEMETAUIOB; pEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/lay; HAOJIOJEHUE U ONUCAHUE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THMAPOKCUIA AITIOMUHUS C pacTBOpaMu
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAKIIMK Ha KATUOHBI METAIIJIOB).
PacuérHble 3a1a4u
Pacuétel Maccel BemiecTBa WM O0bEMA Tra3oB IO HU3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM O00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB;
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) NMPOJYKTOB PEAKIMU, €CIU OJHO

N3 BCIICCTB UMCCT IIPUMCCH.

9. XuMHuA M :KU3HD

Ponb xumMuum B 0OCCICUCHHH DKOJIOTHYCCKOHM, SHEPreTHYCCKOW M IHUIICBOM
0€30MacHOCTH, Pa3BUTHH MEIHUIMHBIL. [IOHATHE O HAay4YHBIX METOJAaX IO3HAHUS
BEIICCTB M XUMHUYECKUX peaknuit. [IpenacraBieHus o0 O0OMMX HaydYHBIX
NPHUHIIMIIAX TPOMBIIUICHHOT'O MMOJIYYEHUs BaKHCHINMX BemlecTB. UeIOBEK B MUpE
BEILECTB u MaTepHaJIOB: BAKHEHIIINE CTPOUTCIIBHBIC MaTepHuabl,
KOHCTPYKIIMOHHBIC MaTepHalbl, KpacKH, CTCKJIO, KepaMuKa, MaTepHUajbl IS
AJICKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYCCKHE W MHUHEpaJIbHBIC YI0OpCHHS.
XuMHUST W 370pOBbE UYEIOBEKa: IIpaBHJIa HCIIOJIB30BAHUS JICKAPCTBEHHBIX
IpernapaToB; MpaBuiIa OS30MMaCHOT0 HCIIOIB30BaHUS TPErapaToB OBITOBOM XHUMHUHU

B IIOBCETHEBHOMN KU3HU.

10. MexnpeaMeTHble CBS3H

Peanuzanusa MexnpeaMETHbIX CBS3€ld MpHU M3YYEHUH OOIIEed M HEOPraHUYEeCKOMH
xumMud B 11 Kiacce OCylIeCTBIsIETCS 4epe3 UCIONIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYUYHbIX MOHATUM, TaK U MOHSITHUH, SBJISIIOUIUXCA CUCTEMHBIMU JJIS

OTACIIbHBIX IMIPCAMCTOB €CCTCCTBCHHO-HAYYHOI'O ITUKJIA.
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OO61uue ecTecTBEeHHO-HAYYHbIEC TOHITHUS: HAYUYHbINA (PaKT, TUIIOTE3a, 3aKOH, TEOPHSI,
aHaJau3, CUHTE3, Kiaccuukamus, MepuogUYHOCTh, HAOJIOJCHUE, SKCIEPUMEHT,
MOJICTUPOBAHUE, UBMEPECHUE, SIBJICHUE.
dusnka: maTepusi, DPHEPrHsi, Macca, aTroM, JJEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIUOAKTUBHOCTb, MOJIEKYJIA, YHEPIETUYECKUM YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHHE BEIeCTBA, (PU3MUECKUE BEJIUYMHBI U €AUHUIIBI UX
U3MEPEHUSsI, CKOPOCTb.
buonorus: kieTka, opranusm, 3xKocucteMa, ouocdepa, MakKpo U MUKPOIJIEMEHTHI,
BUTAMHHBI, OOMEH BEIIECTB B OPTaHU3ME.

Feorpa(bm{: MUHCpPAJIbI, TOPHLIC TMOPOAbLI, IIOJIC3HBIC HMCKOIIACMbIC, TOIIJIUBO,

PECYPCHI. Texnomorus: XUMHUUYCCKaA IMPOMBIIIIJIICHHOCTD, MCTAJLUTypru-d,
IMPOU3BOJACTBO CTPOUTCIIBHBIX MaTCpHUaJOB, CEJIBbCKOXO03IMCTBEHHOE
IMpOU3BOACTBO, IMUIICBaA IMPOMBIIIJIICHHOCTD, q)apMaIIGBTI/IIIGCKaH

IMPOMBIIIJICHHOCTDb, IIPOHU3BOJACTBO KOCMCTHYCCKHUX IIPCIIapaToB, IIPOU3BOIACTBO
KOHCTPYKIOHUOHHBIX MaTCpUuaJIOB, QJICKTPOHHAA IMPOMBIIIIJICHHOCTD,

HaAHOTCXHOJIOI'H.

3. IlnanupyemMbie pe3yJbTaThl OCBOEHHS Y4eOHOI0 mpeaMera.

B cooTBeTCTBUM C CHCTEMHO-AESTEIBHOCTHBIM TOAXOJOM B CTPYKTYypeE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHusl BBIJICICHBI CIEAYIONINE COCTABIISIONIHUE |

OCO3HAaHUE OOYYaIOIMMMHUCS POCCUMCKOM TPaXKIAHCKOM HUIAESHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJIMYUE MOTUBAIIMU K O0YUYECHUIO;

[[eJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKHUX TPAJAUIHKA 0a30BOM HAYKH XUMUH;
FOTOBHOCTH M CIIOCOOHOCTh OOYy4YaroUIMXCsi PYKOBOJACTBOBAaThCS B  CBOEH
JNEATENBHOCTA LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMH, MPUCYIIMMHU LEIOCTHOU

CHUCTCMC XMMHNYCCKOI'O O6pa3OBaHI/I$I;
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HaJIN4UC IIPaBOCO3HAHUS AKOJIOTMYECKOU KYJIBTYPBI U CIIOCOOHOCTH CTaBHTH Oean

N CTPOUTD KNU3HCHHBIC IIJIaHBbI.

JIMYHOCTHBIE pe3yJabTaTbl OCBOCHHUA IIPCAMCETA «XUMHUSD» JOCTHUI'alOTCsA B
CAHUHCTBC y‘lC6H0fI U BOCIIMTATCILHOM ACATCIIBHOCTH B COOTBCTCTBHU C
IF'YMaHUCTHUYCCKUMHU, COOUOKYIbTYPHBIMHU, NYXOBHO-HPABCTBCHHBIMU NCHHOCTAMU
n ujacajlaMH pOCCHﬁCKOFO TpaxKIaHCKOTr o O6H_ICCTBa, MNPUHATBIMU B O6H.I€CTBC
HOpMaMH Hu mpaBuJIaMu IIOBCACHMUA, CHOCO6CTByIOH_[I/IMI/I mponeccamMm
CaMOIIO3HaHUuA, CaMOpPA3BUTUA W HPABCTBCHHOI'O  CTAHOBJICHUA  JIMYHOCTHU

00y4Jaromuxcs.

JIM4HOCTHBIE  pe3yJIbTaThl  OCBOCHHS  MNpeaMeTra  «XHUMHS»  OTPaKaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBHOW W MPAKTUYECKOW JEATECIBHOCTH
00y4Jaromuxcs 1Mo peaanu3aiii IPUHATHIX B O0IIECTBE [IEHHOCTEH, B TOM YHCIIC B
YacTu:

1) rpa:x1aHCKOTO BOCIIMTAHUS:

OCO3HAHUS OOYYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB M O0O0S3aHHOCTEM,
YBOKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEJCTABJICHUS O COLMAIBHBIX HOPMaX U MpaBUJIaX MEKIUYHOCTHBIX OTHOIIECHUM
B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATSIHHOCTH MPH CO3AaHUU yYCOHBIX
MIPOCKTOB, PEIICHUHW YyYeOHBIX © IIO03HABATEIBHBIX 3aJ1ad, BBIIOJHCHUHU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M NMMPUHUMATh MOTHBBI, HAMEPECHHUS, JIOTUKY U apTyMEHTBI
JIPYTUX TPH aHAIKM3e Pa3IMYHBIX BU0B YICOHOM NESITCIHHOCTH,

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

IICHHOCTHOTO  OTHOIIEGHHS K HCTOPUYECKOMY ©  HAYYHOMY  HACJIECIHIO
OTCUYSCTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOpUECTBA B 0O0JIACTH TEOPHUHM U MPAKTUYECKOTO

MNPUMCHCHHA XHMMHH, OCO3HAHHA TOI'O, YTO AOCTHIKCHHA HAYKH CCTb PE3YyJIbTaT
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JUINTENbHBIX ~ HAOMIONEHUHM, KPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;
MHTEpeca W TMO3HABaTEJbHBIX MOTHBOB B MOJYUYEHUH U TOCJIECAYIOIIEM aHAJIU3e
nH(pOpMAaIINK O IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUU;
3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS
HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEICHNUS;
CIIOCOOHOCTU OIICHUBATh CUTYyAlluU, CBSA3aHHBIE C XUMHUYECKUMH SIBICHUSAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSACh HAa MOPaIbHO-HPABCTBEHHBIC
HOPMBI U 1IEHHOCTH;
TOTOBHOCTH OIICHMBATh CBOE MOBEJICHUE U TTOCTYNKUA CBOMX TOBAPUILEH C MO3UIINI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;
4) dopmMupoBaHus KyJbTYPbI 310POBbA:
MOHUMAaHMUsI IIEHHOCTEH 3/10pOBOro U 0e30macHOro o0pasa >KM3HHU, HE0OXO0AUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY M TCUXUUYECKOMY
3]I0pPOBBIO;
coOMIOIeHUsT TpaBuUi Oe30macHOro oOpalleHuss ¢ BellecTBaMu B OBITY,
MOBCETHEBHOM JKM3HU U B TPYAOBOMU JEATEIbHOCTH; TOHUMAaHUS IEHHOCTH TIPABUII
WHAUBUAYATbHOTO U KOJJIEKTUBHOTO O€30MacHOTO TOBEACHHUS B CHUTYaIUsX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;
OCO3HAHMS TIOCTEACTBUH W HENPUSITHS BPEAHBIX NPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYypEeHUs);
5) TpPyA0BOro BOCIIMTAHMS
KOMMYHHUKaTUBHOU KOMIIETEHTHOCTHU B y4eOHO-HCCIIEI0BATENbCKOMN
JESTENBHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYrHMX BHIAX
NEeATEeNbHOCTH;
YCTAHOBKM Ha aKTHBHOE y4yacTHE B PEUICHUM MPAKTUYECKUX 3aJlady COLUAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);
MHTEpeca K MPaKTUUYECKOMY U3YUYEHUIO Mpodeccuil pa3TuyHOro pojia, B TOM YUCIie
Ha OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHHUH M0 XUMUH;

YBAXEHUA K TPYAY, JIFOAAM TPYJIa U pe3yabTaTaM TPYAOBOM AEATEIbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIbHOU TPAEKTOPUU OOpa30OBaHMUS,
Oynymieit mpodeccun M peann3aini COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEM K XHWMHH, MHTEPECOB U MOTpeOHOCTEH
00I11eCTBa;
6) 3K0JI0TNYeCKOT0 BOCIIUTAHMS:
AKOJIOTUYECKH I€JIeCOO0pPa3HOr0 OTHOIICHUSI K TPUPOJE, KaK HCTOUYHHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;
NOHUMAHUSI TJO00AJIBHOTO  XapakTepa JKOJOTUYECKUX MpoOieM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;
OCO3HAHUS HEOOXOJAMMOCTHU HCIIOIb30BaHUS JTOCTMIXKEHUM XUMHH JJIsI PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO TPUPOIOTIOIH30BAHMS;
AKTUBHOTO HEMPUATHS JCUCTBUN, MPUHOCAIIUX BPEJ OKPYXKAIOIIEH MPUPOTHOM
cpeie, YMEHHsI MPOTHO3UPOBATh HEOJAroMpUsITHBIE YKOJIOTHYECKUE MOCIEACTBHUS
IpeANPUHUMAEMBIX AEHCTBUM U MPEIOTBPAILATh UX;
HaJIU4MUs Pa3BUTOIO HKOJOTHYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIbTYpHI,
omnbITa NEeATENbHOCTH AKOJIOTUYECKON HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW WU COLMAJIBHON
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO TPOTHUBOCTOATH HJICOJIOTHH
xemodoouwu;
7) HEHHOCTH HAYYHOI'O MO3HAHUA:
c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUA HAYKU U OOILIECTBEHHON MPAKTHUKH;
MOHUMAaHUS CHeU(UKN XMMUH KaK HAYKW, OCO3HAHUS €€ poiu B (OPMUPOBAHUH
PaIMOHAILHOTO HAYYHOTO MBIIIUICHHSI, CO3JJaHUU 1IETOCTHOTO TPECTABICHUS 00
OKpYXKalOIIEM MHpPE KaK O €IMHCTBE MPUPOJAbl W 4YEJIOBEKAa, B IO3HAHUU
MPUPOAHBIX 3aKOHOMEPHOCTEH W PENICHUH MPOOJEM COXPaHECHHS MPHUPOTHOTO
paBHOBECHS;
yOEXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUHM ISl COBPEMEHHOM ITMBUIU3AIMU: B
e€ TYMaHHCTHUYECKON HANpaBJIECHHOCTU U BaXKHON pPOJM B CO3JaHUU HOBOU 0a3bl

MaTepualibHON KYJIbTYPhI, PEIICHUU II100abHBIX TPOOJIEM YCTOMYUBOIO Pa3BUTHUS



20
YEJIOBEYECTBA — CBIPHEBOM, DHEPIreTUUYECKOM, IHUILIEBOM M IKOJOTHMYECKOMU
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, 00ECTICUCHUN YCJIOBUI YCHENTHOTO Tpyaa
Y SKOJIOTUYECKU KOM(POPTHOM KU3HU KAXKJIOTO YJieHa OOIIECTBa;
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: NMOHUMAHHUS CYLIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HUCTIOIb30BaTh MOTydaeMble
3HaHUS JUIS aHaiu3a W OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MHpa U
MPOUCXOANINX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 00OCHOBAHHbBIC 3aKJIFOUCHUS HA
OCHOBE HAayyHbIX (AKTOB U HUMEIOIIUXCS JAHHBIX C IEJIbI0 TOJYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTU CaMOCTOATENIBHO HCIOJIL30BaTh XUMUYECKUE 3HAHUS JUJIS PEIICHUS
po0JieM B peaJIbHBIX )KU3HCHHBIX CUTYaIIUSX;
UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBLCKOM AEATEIIbHOCTH,
TOTOBHOCTH U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHMIO,
K AaKTHUBHOMY IIOJy4YEHUIO HOBBIX 3HAaHWW IO XHWMHU B COOTBETCTBUU C
KU3HEHHBIMU TIOTPEOHOCTAMH; MHTEpeca K OCOOEHHOCTSIM TpyAa B Pa3IUYHBIX

cdepax nMpoPecCUOHATBHOMN A TEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pPE3yabTaThl OCBOEHUSA YYeOHOTO TmpenMera «XuMus» Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT:

3HAYUMBIC LTSI dbopmupoBaHUs MHUPOBO33PEHHUS oOydarommxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYUYHbIE MOHITHS, OTpPaKaroIlue
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHENUPUKY METOJO0B TO3HAHUS,
MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHUS, SIBICHHE,
MpoIIece, CUCTeMa, HAYYHBIA (PaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICOBAHNE, HAOTIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);
VHUBEpCAIbHBIE Yy4YeOHBbIC JNeicTBHUs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
PEryIsITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (G yHKIIMOHATBHOU

TPAaMOTHOCTH M COITMATIBHON KOMIIETEHIIUN 00y4YaroOnXCs;
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CIIOCOOHOCTh 00YYarONIUXCSl HUCIOJIB30BaTh OCBOCHHBIE MEXKIUCIUILIUMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAIbHbIC Yy4YeOHBbIE JIEUCTBUA B
[I03HABATEJILHOU U COLIMATIbHOU IPAKTUKE.
MertanpenMeTHble  pe3yJbTaThl  OTPa)KalOT  OBJIQJICHUE  YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIILHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.
Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBUS
ba3oBble JJoruyeckue aeicTBU:
CaMOCTOSITEILHO (POPMYJIUPOBATh U AKTYaJIU3UPOBATH TPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;
OTIPENICIIATH 1NN JICITSIIBHOCTH, 3aJ1aBasi mapaMeTphbl U KPUTEPUH UX JIOCTHIKEHUS,
COOTHOCHUTDH PE3YyJIbTATHI JICATCIIBHOCTH C MIOCTABICHHBIMU IEJISIMH;
UCIIOJIB30BaTh TIPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOT'O MBIIUICHUS —
BBIJICTIATh XAapAKTEPHbIC MPU3HAKUA TMOHSITUNA W YCTAHABIMBATh UX B3aUMOCBSI3b,
UCITIOJIH30BaTh COOTBETCTBYIONINE TOHATHS JIJI1 OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUI;
BBLIOMPATh OCHOBAHUS W KPUTEPUU JUIS KIACCU(PUKAIMKU BEIIECTB U XUMHUUYECKUX
peakiuii; yCTaHaBJIMBATh MPUUYUHHO-CJIEJICTBEHHBIC CBSI3U MEXAY H3y4aeMbIMU
SIBIICHHUSIMU,
CTPOUTH JIOTUUECKUE PACCYXICHUS (MHAYKTUBHBIC, ICAYKTHUBHBIC, MO aHAJIOTHUN),
BBISBJISAITH 3aKOHOMEPHOCTH M TPOTUBOPEYUS B pPAacCMATPUBAEMBIX SIBJICHUSAX,
(bopMyITHPOBATH BHIBOJIBI 1 3aKIIOUCHHS;
MPUMEHATh B TIPOIECCE IMO3HAHMS, HCIOJIb3yEeMble B XHMHHU CHMBOJIUYECKHE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuYeckas (QopMmysa, ypaBHEHHE XUMHYECKOMN
peaKkiui — TpPU PEHICHUU YYEeOHBIX IMO3HABATEIbHBIX W MPAKTUUYECKUX 3aj]ad,
MPUMEHATh HAa3BaHHBIC MOJIEIbHbBIC MPEACTaBICHUS VISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB U3YYaE€MbIX BEIIECTB M XMMUUYECKUX PEAKITHM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:
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BIIaJIETh OCHOBAMHU METOJIOB HAyYHOI'O TIO3HAHMS BEIIECTB W XHMHUYECKUX
peaxkuuu;
dbopMynUpoBaTh IENM W 3aJa4d HCCIEIOBAHHUS, UCIOJIB30BATh MOCTABICHHbBIE U
CaMOCTOSITEIbHO COPMYJIHUPOBAHHBIE BOMNPOCHI B KAyeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;
BJIAJ€Th  HABBIKAMHU  CaMOCTOSITEJILHOTO  IUIAHUPOBAHUS W TPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJO0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYITUPOBATH
0000I1IeHNs ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICIAHHOM padoTe;
npuoOperaTb  ONBIT  YYCHHYECKOW  KMCCIIEOBATEIbCKOW W MPOSKTHOM
NEATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
NOMCKY METOJOB pELICHHUS MPAaKTHYECKUX 3aJad, NPUMEHEHUIO Pa3JInYHbIX
METOA0B MO3HAHUS.
PabGora ¢ undgopmanmeii:
OpUEHTUPOBATHCS B PA3IUYHBIX MUCTOYHUKAX MH(OpManuu (HaydyHO-TIOMyJsipHas
JUTepaTypa XUMHUYECKOTO COJIEpKaHMs, CIPAaBOYHBIE TOCOOUS, Ppecypchl
WNuTtepHera), aHanu3upoBaTh WHOOPMAIMIO PA3NMMYHBIX BUIOB ©  (opwm
peACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;
dbopMynHpoOBaTH 3aIIPOCH] U MPUMEHATH PA3JIMYHBIE METOJIBI TIPH MOUCKE B 0TOOpE
uH(pOpMaIi, HEOOXOJUMOM JIsi BBITIOJHEHUS YYEOHBIX 3a1ad OMpenelEHHOTO
TUIIA;
npuoOpeTaTh  OMBIT  WCTIOJB30BaHUS  WH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX MOUCKOBBIX CUCTEM;
CaMOCTOSITETILHO BHIOMPATh ONMTHUMAIBbHYIO (HOpPMY TpeacTaBieHUs HHGOPMAIIHH

(cxembl, rpaduKy, AMArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);
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MCIIOJIb30BaTh HAay4HbIM SI3bIK B KAu€CTBE CPEICTBA NpHU pabOTEe C XUMHYECKOU
uH(popMalMeil: NPUMEHATh MEXNpeaAMeTHbIE ((pU3NYECKUe U MaTEeMaTHYECKUE)
3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpEJICTBA
HAarJITHOCTH.
KommyHuKaTHBHBIE YHUBepcaJibHbIe y4eOHbIe 1eficTBHUS:
3a/laBaTh BONPOCHI IO CYHIECTBY OOCYXAaeMoll TeMbl B XOJ€ Juajnora W/Wiu
JUCKYCCUM,  BbICKAa3bIBaTh  HUJeH, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;
BBICTYNIaTh C TMpe3eHTalueld pe3yJbTaTOB I103HABATEIbHOW JI€SITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMM MPHU BBITIOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIbI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CYXJIeHHUSI © 0OMEHA MHEHUSIMH.
PerynsiTuBHbIe YHHBepcajbHbIe YueOHbIe AelicTBUSA
CaMOCTOSITEJIbHO  TUIAHMPOBAaTh U OCYIIECTBIATH CBOIO  IMO3HABATENIbHYIO
NEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allfTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIIEJAOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
3¢ (deKTUBHBIN cHocod MX pelieHuss ¢ y4€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHYECKHX PpEAKLMAX; OCYLIECTBIATh CAMOKOHTPOJb CBOEMH
NEeSATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.
B ¢enepanbHbIX M pEerHOHAJIBHBIX IMPOLENYypax OLEHKH KayecTBa O0Opa30BaHUS
UCIIONIB3yeTCsl  mepedeHb  (KoauduKkaTtop) MpoBEpsieMbIX TpeOOBaHWN K
METallpeIMETHBIM ~ pE3yJbTaTaM  OCBOEHHS  OCHOBHOW  00Opa30oBaTEIbHOMU

MPOTrpaMMBbI CPETHEr0 O0IIEro 0Opa3oBaHMUS.

[lepeyens (koaudukaTop) IpoBEPsIEMbIX

TpeOOBaHU K METANIPEAMETHBIM PE3yJIbTaTaM OCBOEHHUS OCHOBHOM
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00pa3zoBaTeIbHOM IPOrpaMMBbl CPETHETO 0OIIETO 00pa30BaHUS

Kon [IpoBepsiemble TpeOOBaHUS K METAPEIMETHBIM Pe3yJibTaTamM
MIPOBEPSIEMOTO OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHETO
TpeOoBaHUs o01ero 0opa3oBaHus
1 [lo3HaBarenbHble yHHBEpCaJbHbIE y4eOHblE IEHCTBUA (nanee -

YV ]I)

1.1 ba3oBrie nornueckue aAeUCTBUA

1.1.1 VYcraHaBnuBaTh CYIIECTBEHHBIM NpPHU3HAK WM OCHOBAHUS IS
cpaBHEHUsI, Kiaccuukanuu u 0000IIeHUS

1.1.2 BbISBISTE 3aKOHOMEPHOCTH M MPOTUBOPEYUSI B PACCMATPHUBAEMBIX
SIBJICHUSIX

1.1.3 CamocTtosTenbHo (HOPMYJIMPOBATh U AKTyaTU3UPOBATH MPOOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENICIIATH IENH ACATEILHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU
UX JTOCTHKEHUS

1.1.4 BHOCUTH KOPpPEKTUBBI B JESITEIBHOCTb, OLICHUBATh COOTBETCTBHUE
pEe3yIbTaTOB LEJISIM, OLICHUBATh pHUCKHU MIOCJICICTBUH
JIeSITEILHOCTH

1.1.5 Pa3zBuBaTp KpeaTMBHOE MBIIUIEHUE IIPU PELICHUM >KU3HEHHBIX
npoosiem

1.2 bazoBrie ncciaenoBaTenbCKUE ICHCTBUSI

1.2.1 Brnagets HaBbiKamMu y4eOHO-MCCIEIOBATEILCKOM M MPOCKTHOU
JeSTEIbHOCTH, HaBBIKAMHU pa3perieHus mpooiem

1.2.2 OBnajieHre BUIaMU JICSATEIBHOCTH IO TOJYUYCHHIO HOBOT'O 3HAHMS,
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€ro HUHTEpIpeTallii, MNpeoOpa3oBaHUI0 U NPUMEHEHHIO B
pPa3IUYHBIX Y4YEOHBIX CHUTyalUsiX, B TOM 4YHUCJIE TpPHU CO3JaHUU

y‘I€6HBIX N COIHUAJIBHBIX ITPOCKTOB

1.2.3

@OopMHUPOBAHME HAYYHOTO THIA MBIIUICHUS, BIAJCHUE HAYYHOH

TepMHHOHOFHGﬁ, KIIFOYCBBIMU IIOHATHAMH U METOAAMH

1.2.4

BrisBisaTh NPUYHUHHO-CJIICACTBCHHBIC CBsA3W H AKTYaJIM3UPOBATH
3ala4y, BBIIBUI'aThb TUIIOTC3Yy €C PCUICHUA, HAXOAHUTH APT'YMCHTHI
JJIs1 10Ka3aTCJIbCTBA CBOUX yTBep)KI[GHHﬁ, 3a/1aBaThb IMapaMCTPbl U

KPUTEPUU PELIEHUS

1.25

AHaJII/IBI/IpOBaTB IMOJTYYCHHBIC B X0A4e peuICHuA 3aa4H
PE3YIbTAThI, KPUTHYCCKHU OLICHUBAThb nux AOCTOBCPHOCTD,

IMPOTrHO3HUPOBATH U3MCHCHHNC B HOBBIX YCJIOBUAX

1.2.6

YMeTh MEpPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 U IPAKTUYECKYIO
00JIaCTH JKU3HEACSITEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
OCYILECTBIIATh LEJICHANIPABICHHBIM IIOUCK IIEPEHOCA CPEICTB U

Croco00B JIEUCTBUS B MPO(HECCHOHATBHYIO CPEy

1.2.7

CrocoOHOCTP W TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOHCKY
METOJIOB pEIIeHUs MPAKTUUECKHUX 3a7a4, MPUMEHEHHUIO Pa3IUIHBIX
METOJI0B MTO3HAHUS;

CTaBUTh W (QOpMyIupoBaTh  COOCTBEHHBIE  3aJaydl B
o0pa3oBaTeIbHON IEATETLHOCTH U KU3HCHHBIX CUTYAIUAX;
CTaBUTh MPOOJEMBbI W 3a/layd, MIOIMYCKAIOIINE albTePHATUBHBIE
pEIICHHS;

BBIIBUTATh HOBBIC HJICH, MPEJJIaraTh OPUTUHAIBHBIC TOJXOJbBI U
pEIICHMS;

pa3palaTbiBaTh IUIAH pEIICHUS MNpoOJieMbl C YYETOM aHajiu3a




26

HMCIOINNXCA MATCPHAJIbHBIX U HCMATCPHUAJIbHBIX PCCYPCOB

1.3

Pa6ota ¢ undopmanuei

131

BJ'IaI[eTB HaBBIKaMU IIOJIYYCHU I/IH(i)OpMaLII/II/I U3 HNCTOYHHKOB
Pa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATL ITOMCK, aHAJIU3,
CUCTCMATHU3alIUI0O W HHTCPIPETALHIO I/IHCI)OpMaI_II/II/I Pa3IMYHbIX

BUJIOB ¥ (pOPM TIPEACTABICHUS

1.3.2

CoznaBath TEKCTHI B Pa3in4HbIX (pOpMaTax C y4ETOM HAa3HAUCHHS
uHbOpMaIIMM M 1EJNEBOM ayAUTOpPUHU, BBIOUpPAS ONTUMAIBHYIO

dbopmy npeacTaBICHUS U BU3yIU3allUH

1.3.3

OIIGHI/IBaTB OOCTOBCPHOCTL, JICTUTHUMHOCTD I/IH(i)OpMaIlI/II/I, cC

COOTBCTCTBHC IIPABOBbIM U MOPAJIBHO-9TUYCCKNM HOPpMaM

1.3.4

Hcnonp3oBaTh cpelcTBa UH(OPMAITMOHHBIX "
KOMMYHHUKAIIHOHHBIX TEXHOJIOTMH B PEHICHUW KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M OPTaHHM3AIMOHHBIX 3a7a4 C COOJIIOJICHUEM
TpeOOBaHUN dSPrOHOMHUKH, TEXHUKH OE30MAaCHOCTH, THTHCHBI,
pecypcocOepeXeHus, TMPaBOBBIX M 3THYCCKHUX HOPM, HOPM

uH()OpPMAIIMOHHON 0€30MMacHOCTH

1.35

Brnanerp HaBbIKAaMHM pacro3HAaBaHWS W 3alIUTHl WHGOPMAIIUH,

UH(GOPMAIIMOHHON 0€301aCHOCTH JTUYHOCTHU

KommyHnukatusubie YV /]

2.1

OO01enne

2.1.1

OcymecTBIsATh KOMMYHHUKAITIHN BO BCeX cpepax KU3HU;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMHU OOIICHUS U B3aUMOICHCTBUS

2.1.2

P A3BCPHYTO W JIOTHYHO HM3J1araTb CBOIO TOYKY 3pCHUA C

HCIIOJIb30BAHUEM A3BIKOBLIX CPCACTB




27

2.1.3 ApPryMEHTUPOBAHHO BECTH THAJIOT
3 Perynsatusnsie YV /|

3.1 Camoopranuzanus

3.1.1 CaMOCTOATENBHO OCYIIECTBIIATh MO3HABATEIBHYIO AEATEIBHOCTD,
BBISIBJIATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHbIE
3ajayd B 00pa3oBaTeNIbHOM  JIEATETbHOCTH W >KM3HEHHBIX
CUTYaLUSX;
J1aBaTh OLICHKY HOBBIM CUTYaIUsIM

3.1.2 CaMOCTOSTENIBHO COCTABIISITh TIJIaH PEIICHUS MPOOJIEMBI C YYETOM
UMEIOIIIUXCSI  PECypCcoB,  COOCTBEHHBIX  BO3MOXHOCTEH U
IIPEAIIOYTEHN;
JieJlaTh  OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Opatb
OTBETCTBEHHOCTH 32 PEILICHUE;
OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;
croco0cTBOBaTh  (DOPMHUPOBAHHUIO M TPOSIBICHUIO  IIHPOKOMN
SPYAULIMU B Pa3HBIX 00JIACTAX 3HAHUH

3.2 CaMOKOHTPOJIb

3.2.1 JlaBaTb OIICHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHUBBI B
NEeATENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJIAM

3.2.2 BrnaneTs HaBbIKaMHM TMO3HABATENbHON pedIIEKCMH KaK OCO3HAHUSA

COBEpIIAEMBIX JEUCTBUA M MBICIUATENBHBIX IPOLECCOB, UX
pe3yJIbTaTOB U OCHOBAHHUI;

UCII0JIB30BaTh MPUEMBI peIeKCHHU IJI OLIEHKH CUTyalluu, BbIOOpa
BEPHOT'O PELICHUS;

yYMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELICHUS 110

HNX CHHKCHUIO
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3.3 OMOLMOHAIIBHBIN WUHTEJUIEKT, IIPEANOJIATr AN
c(hOpMUPOBAHHOCTb:

CaMOpETYJMPOBAaHMs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIIOCOOHOCTH
aJanTHUPOBATHCA K 3MOLMOHAIBHBIM HM3MEHEHHUSIM M TMPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH  MOTHBAlMM,  BKJIIOYAIOIIEW  CTpEMIIEHHE K
JOCTIXKEHUIO 1eJIM W YCIexXy, ONTUMHU3M, HHHUIIMATUBHOCTD,

YMCHUC HCﬁCTBOBaTB, HCXO0OA U3 CBOUX BO3MOXKHOCTEH

NNPEIMETHBIE PE3YJIBTATHBI

[IpeameTrHbie pe3ysibTaThl OCBOSHHUS MPOTPAMMBI CPEIHEr0 00IIero oOpa3oBaHUs
o XWMUM Ha 0a30BOM ypOBHE OPHCHTHUPOBAHbI Ha  OOECICUCHHE
NPEUMYIIECTBEHHO 00111e00pa3oBaTeIbHOW M OOIIEKYJIbTYPHON IOJATOTOBKH
oOydaromuxcsa. OHM BKIIOYAIOT: crnenupuyeckue s y4eOHOro mpeaMera
«XuUMHS» Hay4yHble 3HAHUS, YMEHUS U CIOCOOBl JCHCTBUII 1O OCBOCHHIO,
MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHUM, BHUJIBI JACSTEIBHOCTH IO TOTYYEHUIO
HOBOTO 3HAHUS M TNPUMEHEHUIO 3HAHUW B PA3MUYHBIX YYEOHBIX U pPEaTbHBIX

JKU3HCHHBIX CUTYyalluAX, CBA3dHHBIX C XHUMHUEH.

HPEAMETHBIE PE3YJIBTATDBI

IlpenMeTHBIe pe3yJbTaTbhl OCBOeHHSI Kypca «OpraHuveckas XHUMHI»
O0TPAaKaIOT:

c(hopMHUPOBAHHOCTH MpEeACTaBICHU I 0 XUMHUYECKOU COCTABJISIONIEH
€CTECTBEHHOHAYUYHOU KapTHUHBI MUPA, POJIU XUMHUU B MO3HAHUU SABJICHUN IPUPOJIbI,
B (OpPMHUPOBAHWUU MBIIIUICHUS W KYJIbTYphl JUYHOCTH, €€ (YHKIIMOHAIBHOU
IrPaMOTHOCTH, HEOOXOAUMOM JJIsl PEelIeHUs] MPAKTUUYECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEE;

BIIAJICHUE CUCTEMOU XUMUYECKHUX 3HaHUH, KOTOpast BKJIIOYAET:

OCHOBOIIOJIAraromue IMmOHATHUA (XI/IMI/IquKI/Iﬁ 9JICMCHT, aTOM, OJJICKTPOHHAA
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000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BEpHyTass U COKpalIEHHAs), MOJb, MOJISApHas
Macca, MOJIApPHBIH 00BEM, YIJIEPOJIHBIN CKeNleT, (yHKIHUOHAIbHAs TpyImia,
pauKall, U30Mepusi, ©30MEPbl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHCIIOPOA, U a30TCOJIepKalllue€ COEIMHEHHs, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSTUHEHMS );

TEOPUM U 3aKOHBI (Teopusi CTpOeHHUs opraHuuyeckux BemecTB A.M. byrtnepora,
3aKOH COXPAHEHHS MaCChl BEIIECTB);

3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SBJICHUHN, (PAKTONOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCTOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

chOpPMHUPOBAHHOCTh YMEHUW BBISBIATH XapakTEpHbIEe MPU3HAKU TOHITHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHUYECKUX COCTUHEHUN;
c(hOpPMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOWU, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

chOpMHPOBAHHOCTh YMEHUW YCTaHaBIWBATh TMPUHAJIC)KHOCTh HM3YUYCHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINpeaeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOACpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbBIE COEIMHEHMS), JaBaTh KM Ha3BaHUS IO
cucreMarnueckoil HomeHknatype (IUPAC), a Takke OpUBOAUTH TPUBHUAIbHBIC
Ha3BaHUsI OTMAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHIICH, NPOIMMICH, AaleTUJIEH,
ATUJICHTIIUKOJb, TIAUUEPUH, (eHol, (opmanbAeru, aleTalbleru/l, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMUCJIOTa, OJIEMHOBAas KUCJIOTa, CTE€APUHOBAsI KUCIIOTA, IITI0K03a,

bpyKTO3a, Kpaxma, IeII0103a, TIIUIUH);
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c(hOpMUPOBAHHOCTh YMEHHSI  ONpPEACNSITh BHUJIBI XUMUYECKOM CBA3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIE U KPATHHIC);
c(hOpMUPOBAHHOCTb yYMEHHUSI MPUMEHSATH TOJIOXKEHUS TEOPUM  CTPOCHUS
oprannueckux Bemects A.M. BytnepoBa niis 00bICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS,
3aKOH COXPAaHEHMS MacChl BEIIECTB;
c(hOpMUPOBAHHOCTh YMEHHMI XapaKTEpPH30BaTh COCTAB, CTPOCHHE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA THUIUYHBIX TMPEACTaBUTENICH Pa3IMYHBIX  KJIACCOB
OpraHWYeCKUX BEIIEeCTB (METaH, dTaH, TUJICH, MPOMUJICH, alleTUJieH, OyTaJaueH-
1,3, metunOyraguenl,3, 6€H301, METaHOJ], ATaHOJ, STWICHIJIUKOJb, TJIMIICPHH,
dbeHon, ameTaNpIeTul, MypaBbUHAs W YKCyCHasi KHUCIJIOTHI, TJIIOKO3a, Kpaxma,
IEJUTI0I03a, aMHUHOYKCYCHAsl KHCJIOTa), WJUTFOCTPUPOBATh T'€HETUYECKYHO CBSI3b
MEXIy HHMH YpPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYECKHUX PEaKIUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;
c(OpPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HMCTOYHUKH YIIIEBOJOPOJAHOIO
CeIpbsi (HepTh, TNPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX TMepepaboTKu U
IPAaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoOTKu;
chOpPMHPOBAHHOCTh ~YMEHUW  TMPOBOAUTH  BBIYUCICHUS IO  XUMHYECKHUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN);
chopMHUPOBAaHHOCTh YMEHUW BJIAJCTh CHCTEMOH 3HAHMK 00 OCHOBHBIX METOIAX
HAay4yHOr0 I[IO3HAHUS, WCIOJb3YEMbIX B XUMUU MPU U3YYEHHUH BEUIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITHPOBAHUE),
UCIOJb30BaTh CUCTEMHbIE XWMHYECKHUE 3HAHWS JJIsl OPUHATUS pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;
c(hOpMUPOBAHHOCTh yMEHUU COOJIIOAATh TNpaBUia MOJb30BAaHUS XUMHUYECKOU

MOCy/IoM U JTabOpaTOpHBIM O00OpYAOBaHUEM, a TaKXKe IMpaBUiia OOpalleHus: ¢
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BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU MO BBIMOJHEHUIO JTAOOPAaTOPHBIX
XUMUYECKHUX OIBITOB;
c(hOpMUPOBAHHOCTh ~ YMEHHMHM  IUTAHUPOBaTh U BBINOJIHATH  XUMHYECKUM
AKCTIEPUMEHT (TIpEeBpallCHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUU, MTOJTyUCHHE
STUJIEHA U W3YYEHUE €ero CBOWCTB, Kaue€CTBEHHBIE PEaKIMU OpPraHUYEeCKUX
BEILIECTB, J€HATypalus OCJIKOB NMpPHU HArpeBaHUU, I[BETHHIC PEAKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MAaCHOCTH TMpU OOpalleHUH C
BEIIECTBAMU U JA0OpaTOpPHBIM 00OpYyIOBaHUEM, TMPEJCTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucyh YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuit u GOpMyIHPOBAThH BEIBOJBI HA OCHOBE ATHX PE3YyJIbTATOB;
c(hOpPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  AHAIM3UPOBATh  XMUMHUYECKYIO
uH(OpMaILIMIO, TIOyYaeMyK U3 Pa3HbIX HUCTOYHUKOB (CpeICcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTrUX);
c(hOpMHPOBAHHOCTh YMEHUM COOJII01aTh npaBuiia JKOJIOTHYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATENBHOCTH B IEIIX
COXpPaHEHHMsI CBOEr0 3J0pOBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMAas cMbICH Tokazarens [IJIK, moscHsITe Ha mpuMmepax CrocoObl
YMEHBIICHUSI W TPEAOTBPAILICHHUS WX BPEAHOTO BO3JCHCTBUS HAa OpPraHU3M

YyeJIOBEKa;

IIpenmeTHble pe3yabTAThl OCBOeHHMsI Kypca «OO0masi 4 HeopraHmdeckasi
XUMHUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTb MPEACTABICHUN: O XUMUYECKOW COCTABIISIONICH €CTeCTBEHHO-
HAay4yHOM KapTUHBI MHpA, POJM XHMHUH B IIO3HAHWM SBJICHUN TPUPOJBI, B
dbopMUPOBAaHUN MBINIUICHUS W KYJbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOM
rPaMOTHOCTH, HEOOXOIUMOM JJIsi pelIeHUs MPaKTUUYECKUX 3aJa4 M AKOJIOTHYECKHU
000CHOBAHHOTO OTHOIIIEHHS K CBOEMY 37I0POBBIO U MIPUPOHOM Cpeie;

BIIaJICHUE CHUCTEMOM XUMHAYECKUX 3HAHUM, KoTopas BKJIIOYACT:

OCHOBOIIOJIAraloNIe MOHATUSA (XMMHUYECKUH BJIEMEHT, aToM, W30Tom, S-, P-, d-
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ANIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIIEHb OKHCIICHUSA, XUMUYECKasd CBS3b
(xoBaJeHTHAsl, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKask peiéTka,
TUNBl ~ XUMUYECKUX  PEaKUUil, pPacTBOp, DJICKTPOJIMTHI,  HEIJIEKTPOJHUTHI,
AJEKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOU peaKIuu, XUMUUECKOE PaBHOBECHUE);
TEOPUM M 3aKOHBI (TEOpHUS DJICKTPOJUTUUYECKON TUCCOIMAIUU, TIEPUOTAUYSCKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHUsI MACChl BELIECTB, 3AKOH COXPAHECHUS U
OpeBpallieHusT HSHEPrUU TPU  XUMUYECKUX  PEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUMN SI3bIK XMMHUU, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIUE B OCHOBE
NOHUMAHUSI ~ TPUYMHHOCTH U CHUCTEMHOCTH  XHMHUYECKUX  SIBJICHHH,
(dbakTOIOTHYECKHUE CBEJCHUSI O CBOMCTBAaX, COCTaBe, MOJYyYEHUH U Oe30MacHOM
UCITOJIb30BAHUM BAKHEUIITMX HEOPTaHUUYECKUX BEIIECTB B OBITY W MPAKTUUYECKOM
NEeATEIIbHOCTU YEJIOBEKA;
cOpPMHUPOBAHHOCT, YMEHUW BBISABJISATH XapakTEepHble MPHU3HAKH TOHITHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUMN;
c(hOpMHPOBAHHOCTh YMEHUW HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHus GOpMyJd BEHMIECTB U YPaBHEHMM  XMMHYECKHUX  PEaKIUH,
cucreMarnueckyto HomeHkIarypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCHbIA ra3, aMMHaK, raméHas
U3BECTb, HETAILIEHAS] U3BECTh, TUTHEBAS CO/lA, MUPUT U JIPYTHUE);
c(hOpMHUPOBAHHOCTh YMEHUW OMNpPENENATh BaJCHTHOCTh M CTENEHb OKHCICHHS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTIO COCTaBa, BUJl XMMHUYECKOMN
CBS3U (KOBaJICHTHAs, MOHHAs, METAJNIMYECKAsi, BOJOPOHAS) B COCAUHEHUSIX, THII
KPUCTAJJIMYECKOW PEMIETKM KOHKPETHOTO BeIeCTBa (aTOMHAas, MOJICKYJSIpHas,
MOHHAsA, METAJJIMYECKAs1), XapaKTep CPeabl B BOJHBIX PACTBOPAX HEOPTraHMUYECKUX
COCIMHCHUIA,
c(hOpMUPOBAHHOCTh YMEHHUH YCTaHABJIMBATh MPUHAMJICKHOCTh HEOPTraHUYECKUX

BEILIECTB MO0 UX COCTaBY K OMpEAeIEHHOMY KJIACCy/TpyIe COeIUHEHUI (IPOCThIe
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BEIllECTBA — METAJUIbl U HEMETAJIJIbl, OKCUJIbI, OCHOBaHUS, KUCIOTHI, aM(POTEPHbIC
TUAPOKCHUBI, COJN);
c(hOpMUPOBAHHOCTh YMEHHM pAaCKpBIBATh CMBICI Tepuoandeckoro 3axona JI..
MeHnneneeBa U JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONTYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;
c(hOpMUPOBAHHOCTh YMEHHMH XapaKTEpPU30BaTh SJEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKHX 3JIeMeHTOB 1—4 mepuonoB llepmognyueckoil cUCTEMBl XMMUUYECKHUX
anementoB JI.M. MennaeneeBa, WCHOAB3ys TOHATHSA «S-, P-, O-37IeKTpOHHBIC
opOuTaIny», «IHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XMMHUYECKHUX DJIEMEHTOB M WX COEAWHECHUHN IO MepuoiaM WU Tpynmnam
[Tepunonnueckoii cucteMbl XumMudeckux 3nemenToB [[.1. Menaeneena,;
c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh (OMHUCHIBATH) OOIINE XHUMHUYCCKHE
CBOWMCTBA HEOPraHWYECKUX BEILIECTB PA3WYHBIX KJIACCOB, IMOJTBEPXKAATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHMYECKMMHU BEIIECTBAMH C
NOMOILBIO YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIU;
chOpPMHUPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XUMHUYECKHUE peakUuud II0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIOLIUX BELIECTB, TEINIOBOMY
addekTy peakiuu, U3MEHEHHIO CTEIeHEH OKHCIICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKIny, y4acTHIO KaTaIn3aTopa);
c(hOpMHUPOBAHHOCTh YMEHUN COCTaBISATh YPABHEHUSI PEAKIMi PAa3IMYHBIX THUIIOB,
MOJIHBIE W COKpAalll€HHBbIE YpaBHEHHS peaKUUid HOHHOTO OOMEHA, Y4YHUTHIBAs
YCJOBHS, IPU KOTOPBIX ATH PEAKUHU UAYT /10 KOHIIA;
chOpPMHPOBAHHOCTh ~ YMEHUH  MPOBOAUTH  PEAKIMH,  TOJITBEPXKIAIOIIHEC
KAUeCTBEHHBI COCTAaB pA3JIMYHBIX HEOPraHUYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;
c(hOpMHUPOBAHHOCTH YMEHUH  pacKpbIBaTh CYILIHOCTb OKHUCJIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS 3JEKTPOHHOIO OanaHca

ATHUX PEaKIUH;
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c(hOpMUPOBAHHOCTh YMEHHUH OOBSICHATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKkIuu OT Pa3auYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHenIHero Bo3aeictBus (mpuniui Jle [latense);
c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKUE MPOIIECCHI, JIeKAIIHUE
B OCHOBE MPOMBILIJICHHOIO TIOJYYCHUsI CEPHOM KHCIIOTBHI, aMMHaKa, a TaKxke
c(hOpMUPOBAHHOCTh TMpPEJCTAaBICHUN 00 OOIMMUX HAy4YHBIX MPUHLIMUIAX U
AKOJIOTUYECKHUX MPOoOIeMax XUMHUYECKOT0 TPOU3BOICTBA;
c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BHIYUCIICHUS C UCTIOJIb30BAHUEM TTOHSTHS
«MaccoBasi J0Jis BEIIeCTBa B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MpPH
XUMHUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIH 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHhI
BEILIECTB, NMPEBPAIICHUS U COXPAHEHUS SHEPTUH;
c(hOpMUPOBAHHOCTh yMEHUU COOJIIOMaTh TpaBUiIa MOJB30BAHUS XUMHUYECKOM
OCyJIoOl W Ja00OpaTOpHBIM OOOPY/IOBaHHMEM, a TakKe IpaBuia OOpaIleHHs C
BEII[ECTBAMH B COOTBETCTBHUM C WMHCTPYKIIUSIMHU IO BBITIOJTHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OTBITOB;
chOpMHUPOBAHHOCTh ~ YMCHHM  IUIAHUPOBAaTh U BBINOJHATh  XUMHYECCKUM
AKCIIEPUMEHT (Pa3yIo’KEHUE MEPOKCHUA BOJOPOAA B MPUCYTCTBHUU KaTalM3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEHIECTB C€ IOMOIIBK)  YHUBEPCAIBHOIO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIIud,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUs, PEUICHHE DKCIEPUMEHTAIBHBIX 3aJad I10
teMaMm «Mertamie» u «Hemeramis») B COOTBETCTBHM C MPAaBHIAMHU TEXHHKHU
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTaBIATh PE3YJAbTAThl XUMHYECKOrO JKCIEepuMEHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (POPMYIHPOBATH BHIBOJBI HA OCHOBE

3TUX PE3YJIbTATOB,;
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chOpPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAIM3UPOBATh  XUMHUYECKYIO
nHpopMalMio, TMOJIy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM
KOMMYHUKAINK, IHTepHET U ApYTHX);
c(hopMUPOBAHHOCTH YMEHUH coOJr01aTh npaBuia 3KOJIOTUYECKHU
1enecooOpa3Horo ToBeJeHUs B OBITY W TPYIAOBOM JEATEIBHOCTU B IEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OITACHOCTH BO3JICKCTBUS HA JKMBBIC OPTaHU3MBI OTIPE/ICIEHHBIX BEIICCTB, IIOHUMAs
cmbicnt Tokasarenss ITJIK, TOSCHATP Ha THpuUMeEpax CHOCOObI yYMCHBIICHHS H
NPEIOTBPAIICHUS UX BPSIHOTO BO3ACHCTBUS Ha OPTraHN3M YEJIOBEKA.

B ¢denepanpHBIX M pervMoOHAIBHBIX MPOIEAYpPaxX OICHKHA KadyecTBa OOpa3OBaHMSI
UCTIONIb3yeTcd  mepeyeHb  (KoAu(UKATOp) paclpeiesieHHbIX 1O  Kiaccam
IPOBEPSIEMBIX TPeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOM

IPOrpaMMbl CPEHETO OOIIEro 00pa30BaHMsI U DJIEMEHTOB COJICPYKAHMS IO XUMUH.

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

obpasoBareabHOU mporpammsr (10 kimace 1 momyroaue)

Kon [IpoBepseMble TPEIMETHBIE PE3YJIBTATBI OCBOCHUS OCHOBHOM

IIPOBEPsSIEMOTO | 00pa30BaTEILHOM IPOTrPpaMMBI CPEHETO OOIIEro 00pa30BaHMs

pe3ynbTaTa
1 Teopernueckrne OCHOBBI OPraHUYECKON XUMUU
1.1 CdopmMupoBaHHOCTH MIPECTABICHUAN 0 XUMHAYECKOU

COCTaBJISIIOIIEN €CTECTBEHHOHAYYHOU KAPTUHBI MUPA, POJIM XUMUU
B MO3HAHWM SIBJICHUW TMPUPOJILI, B (DOPMUPOBAHUU MBIIUICHUS U
KyJIbTYphl  JIMYHOCTH, €€ (YHKIHOHAIBHOW TPaMOTHOCTH,
HEOOXOIMMOM JIJIsl PEIICHUS MTPAKTUYECKUX 3a/1ad U DKOJIOTHIECCKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M TPHUPOITHOU

cpene

1.2 Bnagenue cucreMol XMMHMYECKHMX 3HAHWM, KOTOpas BKIIIOYACT:
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OCHOBOIIOJIAraoILIKe MIOHATHUS (Monekyna, BaJICHTHOCTb,
JJIEKTPOOTPULIATEIBHOCT, CTEIEHb OKHUCIECHUA, XUMHUYECKas
CBs3b, MOJIb, MOJISIpHAasi Macca, MOJSPHBIA 00BEM, YIJIepOAHBIN
CKeneT, (pyHKIMOHAJIbHAs TPYINa, pajuKall, U30MEPHs, U30MEPHI,
TOMOJIOTUYECKUN PsAJ, TOMOJIOIH, YIJIE€BOLOPOIBI, KHUCIOPOIL- H
a30TcoAepXkKalllue  COEIMHEHUs,  OMOJOTMYECKH  aKTHBHBIE
BeulecTBa (yriaeBOAbl, KUPbI, O€JIKH), MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUS); TEOPUHU
U 3aKOHBI (TEOpHUsI XUMUYECKOTO CTPOCHUSI OPTaHUYECKUX BEIIECTB
A.M. bytnepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUU,
(dakToNOrHYecKue CBEJACHUS O CBOWMCTBAX, COCTaBE, MOJYUYEHUU U
0e30MacCHOM HCTIOJIb30BAHUM BAXKHEWUIINX HEOPTaHMYECKUX U
OpraHUYeCKUX BEIIECTB B OBITY M NPAKTUYECKON NESITEIbHOCTH

YCJIOBCKA

1.3

CdopMUPOBaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHM, YCTAaHABIMBATHL HMX B3aUMOCBSI3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIIME TOHSATHUS TIPHU OMUCAHUU COCTaBa, CTPOCHUS U

MPEBPALICHUA OPraHUYECKUX COCTUHEHUI

1.4

chOpMHUPOBAHHOCTh  YMEHHH  HUCHOJIB30BaTh  XHUMHYECKYIO
CUMBOJIUKY [IJIi COCTaBJICHUS MOJEKYJISIPHBIX M CTPYKTYpPHBIX
(pa3BepHyTOM, COKpalIeHHO) GOpMyYJTT OPraHMYECKUX BEIIECTB U
YpPaBHEHUW XUMHWYECKHX pEaKIUi, W3roTaBIUBaTh MOJIENIHU
MOJIEKYJl ~OpPraHMYECKHMX BELIECTB [JIs WJUIIOCTpAlUUd  UX

XUMHUYCCKOI'O U IMMPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopMUpOBaHHOCTh YMEHUW YCTaHABIWBATH TMPUHAIJICKHOCTD
U3YUYEHHBIX OPraHUYECKUX BEIIECTB MO UX COCTaBY M CTPOEHHUIO K
OMpEeNIeICHHOMY Kiaccy (rpynne) coeluHeHUuM (yrieBoJIOpOIbI,

KHCJIOPOA M a30TCOACPKAIINC COCANHCHU S, BBICOKOMOJICKYJISAPHBIC
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COGI[I/IHGHI/IH), JaBaTb HM  Ha3BaHHUA  IIO CUCTEMATHUYECCKOU

Homenkiarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHUS OMPEACIISATh BUIBl XUMUUECKOM CBA3U

B OPTaHMYECKUX COCAMHEHUAX (OAMHAPHBIC U KPATHBIC)

1.6

CopMUpPOBaHHOCTh YMEHHUS TNPUMEHATH: TIOJOXKEHHUS TEOpUU
CTpOEHMs opraHumyeckux BemectB A.M. bytiepoBa s
OOBSICHEHHsI 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa M

CTPOCHUA; 3dKOH COXpPAHCHHUA MACChI BCIICCTB

Yrneromopoasl. Kucnopoacomepxkaiiue W a30TCOJAEpIKaIne

OpPraHUYCCKHUC COCANHCHUA. BBICOKOMOJIGKYHHPHBIG COCAMHCHUA

2.1

ChopMUpOBaHHOCTh YMEHUN NMPUBOJUTH TPUBUAIBHBIC HA3BAHUS
OTJIEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MMPOIUJICH, alleTHUJICH,
STUJICHTJIMKOJb, TIUIEPUH, PeHo, hopMaIbaeTH I, alleTaabIeT I,
MypaBbHUHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCJIOTA,
CTeapuHOBas KUCIIOTA, TJIF0KO3a, (PyKTO3a, Kpaxmal, IeJUIHI03a,

TJTUIIMH)

2.2

CdopMHUpPOBaHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHUE,
(du3HUeCKre U XMMHYCCKUE CBOWCTBA THITMYHBIX MpEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPTaHUYECKHUX BEIICCTB (METaH, 3TaH, dTHJICH,
IPOIMIICH, arleThiIeH, OyraaueH-1,3, metunOyraauen-1,3, 6eH3om,
METaHOJ,  JTaHOJ,  OTWICHIVIMKOJNb,  TJIHIEPUH,  (PeHoII,
aneTaabJeru, MypaBbHMHAs W YKCYCHas KHCIOTBI, TJIFOKO3a,

Kpaxmarl, [IeJUI0103a, aMUHOYKCYCHAs KUCIIOTA)

2.3

CdopMUpOBaHHOCTh YMEHHsSI HWIUTIOCTPUPOBATH TE€HETHYECKYIO
CBSI3b MEXAY TUMUYHBIMU MPEICTABUTEISIMA PA3JIMYHBIX KIIACCOB
OpPraHMYEeCKUX  BEHIECTB  YPAaBHECHHSIMH  COOTBETCTBYIOLINX

XUMHUYECKUX PEaKIUi ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYII
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2.4

ChopMUPOBAaHHOCT,  yMEHHUS  XapaKTepU30BaThb  HMCTOUYHUKHU
YTIE€BOJIOPOJIHOTO  ChIpbsl  (HE(Th, NPUPOJIHBIA Ta3, Yrolib),
crocoObl  MX TepepaboOTKM U MPaKTUYECKOe MPUMEHEHUE

IPOJYKTOB MepepadOTKu

XUMUA U )KU3Hb. PacdeTsl

3.1

ChopMUpOBaHHOCT, yMEHUM BIIAJETh CHUCTEMOM 3HaHUU 00
OCHOBHBIX METOJIaX HAYYHOTO MO3HAHMUS, UCTIOJIb3YEMBIX B XUMUU
IpU U3YYEHUU BEIIECTB W XMMHUUYECKUX SIBIICHUN (HAOIIOACHUE,
U3MEPEHUE, DKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIb30BaTh
CUCTEMHbIC XMMHWYECKHWE 3HAHUS [JIs TPUHATUS PEIICHUNA B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U

HUX IMPUMCHCHUCM

3.2

CdopMupoBaHHOCTh yMEHHI cOOJIOaTh TpaBHIIa MOJb30BAHUS
XUMHYECKOM MOCYI0N U TaOOpaTOPHBIM 000PYIOBaHUEM, a TAKKE
npaBwia OOpalleHuss ¢ BEIIeCTBAaMH B  COOTBETCTBUU  C
WHCTPYKIHMSIMU TI0 BBITIOJIHEHUIO J1a00paTOPHBIX XUMUUYECKHUX

OITBITOB

3.3

CopMupOBaHHOCTh yMEHHH IJIAHUPOBATh U  BBIMOJIHATH
XUMHUYECKUHN IKCTIEPUMEHT (TIPEBpAIEHUsT OPTaHNYECKUX BEIIECTB
IpU HArpeBaHUM, MOJTYyYEHUE ITUJIICHA U HU3YUYEHHUE €ro CBOICTB,
KaueCTBEHHBIC PEAKIIMU OPraHWYECKUX BEIIECTB, JCHATYPAIIHs
OCJIIKOB TMpU HArpeBaHWM, IIBETHBIE pEAKIMU OEIKOB) B
COOTBETCTBHHM C TIpaBWJIaMH TEXHUKH O€30MAaCHOCTH TpHU
oOpamieHny ¢ BemeCTBaMH M JabOpaTOPHBIM 00OPYIOBAHHUEM;
NIPENICTABIISATh PE3YJbTaThl XUMHUECKOTO JKCTIIEpUMEHTa B (popme
3aMuCH YPaBHEHUI COOTBETCTBYIOIIUX PEAKIIUN U (OPMYIUPOBATH

BBIBOAbI HA OCHOBC 3THUX PEC3YJIbTATOB
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3.4

CopMUpPOBaHHOCTh  YMEHHUH MPOBOAMTH  BBIYUCIEHUS IO
XUMUYECKUM  ypaBHEHUAM  (Macchl, 00beMa, KOJIMYECTBa
UCXOAHOTO BEIIeCTBA WJIM MPOAYKTa PEaKUUU [0 H3BECTHHIM
Macce, 00beMy, KOJIMYECTBY OJTHOTO M3 MCXOAHBIX BELIECTB WJIU

IPOJIYKTOB PEAKIUN)

3.5

CpopMUpOBaHHOCTh ~ YMEHUH  KPUTUYECKH  aHAIM3UPOBATH
XUMHYECKYI0 MH(OPMAIINIO, TTOJYYaeMYyI0 U3 pa3HbIX UCTOYHUKOB

(cpeacTBa maccoBoii uH(opmaluu, cetb HTepHET U Apyrue)

3.6

ChopMupoBaHHOCThL YMEHHM COOJIIOAATh MPaBHIa AKOJIOTUUECKHU
1[EJIECO00pa3HOro MOBEJCHUSI B OBITY U TPYAOBOM JEATEIBHOCTU B
HEJIAX COXPAHEHUsI CBOETO 3JI0POBbS U OKPYKAIOIIEH MPHUPOTHON
Cpe/bl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA )KMUBBIC OPraHU3MBbI
ONpENEICHHBIX OPraHMYEeCKUX  BEIIECTB, IIOHUMAs  CMBICI
nokazatens I[IJIK (mpenenbHO MOMyCTUMON — KOHIICHTpPAITUH),
MOSICHATH Ha MIPUMEpPaXxX CrocoObl YMEHBIICHUS U MPEA0TBPAIICHUS

HUX BPpCAHOTO BOBI[@IZCTBH?I Ha OpTraHM3M YCJIOBCKA

[TpoBepsiemMble TpeOOBaHUS K Pe3yIbTaTaM OCBOSHUSI OCHOBHOM

obpasoBareapHO mporpammsr (10 kimace 2 monyroaue)

Kon [IpoBepseMble TIPEIMETHBIE PE3YJIbTaTBl OCBOEHHS OCHOBHOM
MIPOBEPAEMOT0 | 00pa30BaTEILHON IIPOrpaMMBI CPETHEr0 O0IIEro 00pa30BaHUs
pe3ynbTara

1 TeopeTnyeckre OCHOBBI XUMHH

1.1 Bnagenne cucreMol XMMHYECKHMX 3HAHWM, KOTOpas BKIIOYAET:

OCHOBOIIOJIAraromue I1OHATHA (XI/IMI/I‘-ICCKI/II‘/'I 9JIECMCHT, aToOM,

AJICKTPOHHAsT 000JI0YKa aTtoma, S-, P-, d-3JeKTpOHHBIC OpPOUTAITH
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aTOMOB, MOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTb,
CTENEHb OKHUCJIEHHUS, XUMUYECKAsl CBS3b, MOJb, MOJIIpHAs Macca,
MOJISIPDHBIA 00BEM, KPUCTAIIIMYECKAS PEIIeTKa, TUITBI XUMUUYECKUX
peakuuii (OKHCIMTETbHO-BOCCTAHOBUTEIILHBIE, 9K30- u
SHAOTEPMUYECKUE, pPEAKIUMU HOHHOro OOMEHa), pacTBOp,
BJIEKTPOJUTBI, HEITEKTPOJIUTHI, ANEKTPOIUTHIECKAS TUCCOLUALINSA,
OKHUCJIUTENh, BOCCTAHOBUTEJb, CKOPOCTb XUMUYECKOW pEaKIIUH,
XUMHUYECKOE€  paBHOBECHE); TEOPUU W  3aKOHBI  (Teopus
BJIEKTPOIUTHYECKON aucconuanuu, llepunoamueckuit 3axon .M.
MenneneeBa, 3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (HAKTOJIOTHUECKUE CBEIACHUS O
CBOMCTBaX, COCTaBe, MOJYYEHUH U O€30MacCHOM HCIIOIh30BaHUU
BOKHEUIINX HEOPTraHUYECKUX BEIICCTB B OBITY W MPAKTHUYECCKOUN

JACATCIIBHOCTH YCJIOBCKA

1.2

CdopMUpOBaHHOCTh YMEHHUU BBISBIATH XapaKT€pHbIC NMPU3HAKU U
B3aMMOCBSI3b U3YyUYEHHBIX MOHATUHN, TPUMEHSITh COOTBETCTBYIOIINE
MOHSITHSI TPU OINMCAHWU CTPOEHUS M CBOWCTB HEOPTraHWYECKUX
BEIIECTB U UX MPEBPALICHUM; BBISIBISITH B3AUMOCBSA3b XUMUYECKUX
3HAHMM € TOHATUSIMA M TPEACTABICHUAMH  APYTHX

CCTCCTBCHHOHAYYHBIX ITPCAMCTOB

1.3

Branenrie OCHOBHBIMU METOJaMH HAay4YHOT'O MO3HAHUS BEIECTB U
XUMUYECKUX SIBICHUHN (HAOMIONEHUE, HU3MEpPEHHE, SKCIEPUMEHT,

MOJICTTUPOBAHUE)

1.4

ChopMUPOBAaHHOCTH YMEHHUM ONPEICISATh BAJICHTHOCTh U CTCIICHB
OKHUCJICHUSI XMMHUYECKHX DJIEMEHTOB B COCAMHEHUSX PA3JTAYHOTO
cocTaBa, BHJ XHUMHUYECKOW CBsI3M (KOBajJeHTHas, WOHHAas,
MeTaJIndecKasi, BOJIOPO/THAS ) B COCIMHCHUSX, THIT

KPUCTAJUIMYECKONW pEIIETKH KOHKPETHOTO BellecTBa (aToMHasi,
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MOJICKYJISIpHAsi, MIOHHAs, METAJJTNYECKas)

1.5

CopMUpOBaHHOCTh YMEHUW ONpPEAENsATh XapakTep Cpelabl B

BOOHLBIX paCTBOPAX HCOPraHMICCKUX COGI[I/IHGHI/Iﬁ

1.6

CdopMUpOBaHHOCTh YMEHHUS KIaCCU(PUUUPOBATH XUMHYECKUE
peakuuu 1O pa3IMyHbIM TMpU3HAKaM (4UCIy M COCTaBy
pearupyroux  BeIIecTB, TemIoBoMy 3(ddekrty  peakiuw,
U3MEHEHHMIO CTEeNeHEll OKHUCJIEHHUS JJIEMEHTOB, OOpaTUMOCTH

peakluy, y4acTUIO KaTalau3aTopa)

1.7

ChopMUPOBAaHHOCT YMEHUW COCTAaBIATh YpPAaBHEHUS pEaKIUi
Pa3IMYHBIX TUIMOB, MOJIHBIE U COKPAIIICHHbIC YPABHEHUS PEaKIU
WOHHOTO OOMEHA, YYUTBIBAs YCIOBUsI, TP KOTOPHIX ATH PEaKIUU

HAYT 00 KOHIIA

1.8

CdopmMupoBaHHOCTH yMEHUM MIPOBOJUTH peaxiuu,
MOJITBEPIKIAIOIIHIE KaueCTBEHHbBIN COCTaB Pa3TUYHBIX
HEOpPraHMYECKUX BEUIECTB, PACIO3HABATH OIMBITHBIM MyTEM HOHBI,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

1.9

CdopmMupoBaHHOCTH YMEHUU pPacKpbIBaTh CYLIHOCTb
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX peaxkuui IIOCPEICTBOM

COCTAaBIICHUS JICKTPOHHOTO OajaHca ATHX peakiun

1.10

ChopMUPOBAaHHOCT YMEHHUM OOBSACHATH 3aBUCHMOCTH CKOPOCTH

XUMHYECKOW PEAKINK OT PA3THYHBIX (PAaKTOPOB

1.11

CdopMupoBaHHOCTh YMEHHI OOBSCHATH XapakTep CMEMICHUs
XUMUYECKOTO PpAaBHOBECHUS B 3aBUCUMOCTH OT  BHEIIHETO

BozneiicTBus (npunuun Jle [latense)

OO6u1as 1 HeopraHuvecKkasi XuMHsI
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2.1

CdopmMupoBaHHOCTH YMEHHU PacKpbIBaTh CMBICJI
ITepuonnueckoro 3axkona /[.M1. Menneneesa U AEMOHCTPUPOBATH
€ro CUCTEMaTH3UPYIOILYI0, OOBICHUTEIBHYIO U TPOTHOCTUYECKYIO

byHKIIIHN

2.2

ChopMUPOBaHHOCT, YMEHHH  XapaKTepH30BaTh AJIEKTPOHHOE
CTPOEHHE AaTOMOB XHWMHUYECKUX 3JeMeHTOB | - 4 mnepuonos
[lepuoguueckoii  cUCTEMBI  XMMHUYECKUX  3nemeHtoB  J[.H.

"

MenneneeBa, uUCHONb3ys MOHATUA "S-, P-, d-3JI€KTpOHHBIC
opbutanu", "SHEpreTHYECKre ypOBHH", OOBSACHATH
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMMUYECKHX 3JIEMEHTOB U
UX COEIMHEHHH 1o mepuoaam u rpymnmnaMm [lepuonnyeckoi

CHCTEMBI XUMHUYECKUX 3jeMeHToB J[.J11. MenneneeBa

2.3

CdopMUpOBaHHOCTh YMEHHUW  XapakTepU30BaTh (OMHCHIBATH)
o0lue XMMHUYECKHEe CBOMCTBA  HEOPTraHWYECKUX  BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJITBEPIKIATh CYILIECTBOBAHHE
TeHETHYECKOW CBS3M MEXIY HEOPraHMYECKUMHU BEIeCTBAMH C

IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKLIUI

2.4

CdopMUpOBaHHOCTh YMEHUN YCTAaHABIMBATH MPUHAIJIC)KHOCTD
HEOPraHMYECKUX BEHIECTB IO HX COCTaBY K OIPEACICHHOMY
Kjaccy (rpymmne) coequHEeHHI (MpOoCThie BEIECTBA - METAIUIbl U
HEMETAJUIbI, OKCHJbI, OCHOBaHHUS, KHUCJIOTH, amM{pOTEpHbIE

TUJPOKCHUIBI, COJIN)

2.5

ChopMUpOBaHHOCTh ~ YMEHHM  HCIOJIB30BaTh  XUMHUYECKYIO
CUMBOJIMKY JUISI COCTaBJICHHUS (OPMYNI BEIIECTB W YpaBHEHUH
XUMHUYECKUX peakiuii, cuctemarnueckyro HoMeHknatypy (IUPAC)
U TPUBHAJIbHBIE HAa3BaHUSI OTACIbHBIX HEOPraHUYECKUX BEIECTB

(yrapHelif Ta3, yIJEKUCIBIA Ta3, aMMHAK, TralieHas W3BECTb,
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HeralleHas U3BeCThb, TUThEBAs COa, MUPUT U APYTHUE)

2.6

ChopMUPOBAaHHOCT, YMEHUW  XapaKTEepU30BaTh (OMHUCHIBATH)
o0IKue XUMHUYECKHWE CBOWCTBA HEOPTaHMYECKUX  BEIECTB
Pa3IMYHbBIX KJIaCCOB, MOATBEPKIATh CYIIIECTBOBAHUE
TEHETUYECKOW CBSI3U MEXIy HEOPraHMYECKUMH BEIIeCTBAMU C

ITOMOIIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIIHUX XUMHYCCKHX peaKuHﬁ

2.7

ChopMUpOBaHHOCT,  YMEHUW  TIUJIAHUPOBATh W BBHIMIOJIHSTH
XUMUYECKUN JKCIEPUMEHT (pa3ioKeHUe MEPOKCHIa BOJOPOJA B
OPUCYTCTBUU KaTallu3aTopa, OMNPEACIICHUE Cpellbl PacTBOPOB
BEIIECTB C IOMOIILIO YHHBEPCAIBLHOTO WHAUKATOPA, BIUSHHUE
pa3IUUHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIUH,
peakIuu MOHHOTro oOMeEHa, KauyeCTBEHHBIC peaKIuu Ha cyibdar-,
KapOOHaT- U XJOPUJ-AaHUOHBI, HAa KAaTHUOH AMMOHHS, DEIICHUE
SKCIIEpUMEHTAJbHBIX  3aJad no TeMam  "Mertamuibl" U
"Hemerannel") B  COOTBETCTBUM C  TpaBWIAMU  TEXHUKH
0e30macHOCTU MpU OOpaIlEHWH C BEIIECTBAMHU U JTA0OPATOPHBIM
o0opyaoBaHUEM;  MPEACTABISATH  PE3YJNbTaThl  XUMHUYECKOTO
JKCIIepuMeHTa B (GOpMe 3aluCh YpaBHEHUU COOTBETCTBYIOIIMX

peakuuii 1 GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB

2.8

CdopMupoBaHHOCTh yMEHHI COOIO/IaTh TpaBHJIa TMOJH30BAHUS
XUMHYECKOU MOCYION M TaOOpaTOPHBIM 000PYJIOBaHUEM, a TAKKE
npaBWwiia OOpaiieHuss C BEIIeCTBAMH B  COOTBETCTBHUU  C
WHCTPYKIHMSIMU TI0 BBITIOJIHEHUIO J1a0OpPaTOPHBIX XUMHUYECKUX

OIIBITOB

2.9

ChopMUpOBaHHOCTh YMEHHMHA XapaKTePU30BATh XUMHUYECCKHE
MPOLECCHI, JIEXKAIIME B OCHOBE MPOMBIIUIEHHOTO TOJYYEeHUS

CEpHOM KHCJIOTHI, aMMHuakKa, a Takxke CPOPMUPOBAHHOCTH
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HpeﬂCTaBJIeHI/Iﬁ 00 O6H_[I/IX HAayY4YHBIX IIPUHIOUIIAX U 9KOJIOTHUUCCKUX

HpO6H€MaX XHUMHYCCKOTO IIPOU3BOJCTBA

XUMHUA U )KU3Hb. PacyeTsl

3.1

CdopMupoBaHHOCTh MpEICTaBIEHUN 0 XUMHUYECKOU
COCTABJIAIOLIEN €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIA XUMHUHU
B MO3HAHWUU SIBJICHUM TPUPOJIBI, B (DOPMUPOBAHWUU MBIIIJICHUS U
KyJbTYpbl  JIMYHOCTH, €€ (PYHKIMOHAJIBLHONH TIPaMOTHOCTH,
HEOOXOAUMOM NIJIsl PEIICHUS MPAKTUYSCKUX 3aJ1ad U IKOJIOTUUECKU
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBbIO M TPUPOIHOMN

cpene

3.2

C(l)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ KPUTHUYCCKU AHAJIM3UPOBATH
XUMHUYCCKYTO I/IH(i)OpMaIII/IIO, MMOJIY4acMYI0 M3 PA3HbIX MCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHHKAIUU, ceTh IHTepHET u apyrue)

3.3

CdopMUpoBaHHOCTh YMEHUM COOIIOAATh MpaBUiIa IKOJIOTHYECKU
1eJIeCO00pa3HOro MOBEJACHUSI B OBITY U TPYAOBOM JESITEILHOCTH B
LEJISIX COXPAHEHUSI CBOETO 3J0POBbA U OKPYKAIOUIEH MPUPOIHOU

cpeabl

3.4

Oco3HaBaTh OINACHOCTh BO3JICUCTBUS HA JKUBbIE OpPraHU3MBbI
ONPEJICJICHHBIX BEIIECTB, MOHMMAas cMbIca Tmokazarens [IJIK,
MOSICHATH Ha IIPUMEpax CIIocOObl YMEHBIIICHUS M IIPEIOTBPAIICHUS

X BpCAHOIO BOBﬂeﬁCTBHﬂ Ha OpraHM3M 4YCJIOBCKA

3.5

ChopMHUPOBAaHHOCT, ~ YMEHHHM  NPOBOJAWUTH  BBIYHMCICHHS  C
HCIIOJIb30BaHUEM TOHATHS '"'MaccoBas J0JIsl BEIEeCTBa B pacTBope',
00BEMHBIX OTHOIICHHUH Ta30B MPH XUMHUYECKUX PEAKIHIX, MACChI
BEIIECTBA WJIU O0BEeMa Ta30B 10 H3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MACCE WM 00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUU

BEIIIECTB, TEIIoBOro A(ddexrta peakiud Ha OCHOBE 3aKOHOB
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COXpaHCHUA MaACCbl BCHICCTB, IPCBpPAICHHUA W COXPAaHCHUSA

SHEPruu

[Mposepsiembie anemeHThI coaepkanust (10 kiace 1 momyromaue)

Kox

[IpoBepsieMblid 3IIEMEHT COIEPKAHUS

TeOpeTI/I‘ICCKI/Ie OCHOBBI OpFaHHqGCKOﬁ XUMHHN

1.1

IIpenmer OpraHu4ecKOW XHWMUHU: €€ BO3HUKHOBEHME, pa3BUTUE U
3HAYEHHWE B IIOJIyYCHUM HOBBIX BEIIECTB W MaTepualoB. Teopus
CTPOCHHMSI OpraHuyeckux coequHeHuii A.M. BytnepoBa, ee OCHOBHbIE

ITOJIOKCHMU A

1.2

CrpyktrypHble  (HOpMyNBl  OpraHMYECKHUX  BemecTB. [ omoiorus,
u3omepus. XUMHUYECKAsT CBsI3b B OPraHUYECKUX COCIUHEHUAX -
OJIMHAapHBIE W KpaTHbIe CBs3u. llpencraBneHue o KiaccudUKauu

OpPraHUYCCKHX BCIICCTB

1.3

Homenkiatypa opraHuueckux COCIMHEHHMM (cucTeMaTuyeckas) H
TPUBUAIbHBICE HA3BaHUS  BAKHEWIINX  TMPEJCTABUTENCH  KJIaCCOB

OpPraHUYCCKHX BCHICCTB

YrneBoopoasl

2.1

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN psiA. MeTaH u 3TaH -
NPOCTEHIIINE TPEJACTABUTENN alKaHOB: (HU3MYECKHEe M XUMUYECKUE
CBOMCTBa (peaklMH 3aMEUICHUS W TOPEHUs), HaXOXKIACHUE B MPUPOJE,

IMOJYYCHHC U IIPUMCHCHHC

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH Psifl. DTUJIEH U MIPONUICH
- MpOCTEHIINE MNPEICTABUTEIN AJIKEHOB: (PU3MUECKHE U XUMHYECKHUE
CBOMCTBa (peakiuu THUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUAPATALINH,

OKHCJICHUA U HOJ'II/IMepI/IBaI_II/II/I), IMOJYUYCHHC U IIPUMCHCHHC
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2.3

Ankanuensl:  OyrtamueH-1,3 u  MerwiOyrtagueH-1,3:  cTpoeHue,
BOKHEWIIIME XUMHUUYECKHE CBOWCTBA (peakius MOJUMEPHU3AINN).

[lony4yeHne CUHTETUYECKOTO KayqyKa U PE3UHBI

2.4

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHHS, TOMOJOTHYECKUH psii.
ALETWIEH - IPOCTEMIINI NMPEACTABUTENb AJIKWHOB: COCTAaB, CTPOEHHUE,
¢uznueckre W XMMHYECKHE CBOMCTBAa (peakiuu TUIpPUPOBAHUS,

raJIOTCHUPOBAHUS, THAPATALINU, FOpeHI/Iﬂ), IMMOJIYYCHHC U IIPUMCHCHHNC

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3MUYECKUE U XUMHUYECKUE
CBOICTBa (peaklMM TaJOre€HUPOBAHMUS W HUTPOBAHMS), TOJY4YEHHE U
npuMeHeHue. ToJlyoJl: cOocTaB, CTpOCHHE, (U3MYECKHME U XUMHYECKHE
CBOICTBA (peaklMH TaJIOTC€HUPOBAHMUS W HUTPOBAHUS), TOJY4YCHHE U
npuMeHeHne. TOKCMYHOCTh apeHOB. ['eHeTuyeckas CBA3b MEKIY

yriaeBoaopoaaMu, MpuHAIJICKAIINMHA K PA3JIMYHBIM KJIaCCaM

2.6

[TpupoHbIE UCTOYHUKHU YTIIEBOAOPOIOB. [IprpoaHbIil ra3 M MOMYTHBIC
HedTsHbIe Ta3el. HedTh u ee mpoucxoxaenue. CrocoObl mepepadboTKu
HEPTH: IEPEroHKa, KPEKUHT (TePMUYECCKUI, KATATUTUICCKHH ), ITUPOITH3.
[TpoxykThl epepaboTku HEPTH, UX IPUMEHEHHE B IPOMBINIIICHHOCTH 1

B ObITy. KaMeHHBIN yToJIb U MPOAYKTHI €T0 MepepadoTKH

Kucnopoaconepxaiiue opraHu4ecKue CoeTMHEHUS

3.1

[IpenenpHbIE OAHOATOMHBIE CIHUPTHI. METAHOM M 3TAHOJI: CTPOCHHE,
bu3nudYeckue W XUMHUYECKHE CBOMCTBA (peakmWu ¢ aKTUBHBIMH
MeTaJlIaMH, rajJoreHOBOJOPOIaMH, ropeHue), MIPUMEHEHUE.
Bopopoansie CBSI3M MeXy MOJIEKYJIaMH COUPTOB. [eficTBHE MeTaHOJa
M DJTaHOJa Ha OpraHu3M 4YeJoBeKa. MHOroaTOMHBIE  CIHPTHI.
DOTUIICHTJIUKOIb W TIHWIEPUH: CTPOCHHUE, (U3UYCCKHE U XHUMHUUYCCKHE
CBOMCTBa (B3aUMOJICHCTBUE CO IICIOYHBIMU METaJlJlaMH, KaueCTBEHHas

peakiusi Ha MHOTOaTOMHBIE CIUPTHI). [[elicTBre Ha OpraHu3M 4YesloBeKa.




47

HpI/IMeHCHI/IC rMnepuHa 1 3STUJICHIJIMKOJIA

3.2

deHos: CTpOeHUE MOJICKYJbl, (DU3NYECKUEe M XMMHUYECKHE CBOWCTBA.

Tokcuunocts (enona. [lpumenenue GpeHona

3.3

Anpneruabl U KEeTOHbl. DOpMalbAETHI, AalETAIBACTU: CTPOCHHUE,
dbuzuyeckue W XMUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCJICHUS W

BOCCTAHOBJICHHS, KAUYCCTBCHHBIC peaKL[I/II/I), IMOJIYYCHHC U IIPUMCHCHHC

3.4

OMHOOCHOBHBIE TIpeJeIbHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs |
YKCYCHasi KHUCIJIOTBI: CTpOeHHUE, (PU3MUECKHe W XUMHUYECKHE CBOWCTBA
(cBoiicTBa, oOOmIME JUIsl Kjacca KHCIOT, pEakuusi STepuUKALNN),
noinydeHue W npuMmeHeHune. CTeaprHOBasi U OJCHMHOBAs KHCIOTHI Kak
NPECTABUTENN BBICIIMX KapOOHOBBIX KHUCIOT. MBUIa KaK COJIM BBICIINX

KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JICHCTBUE

3.5

Crnoxnble 3¢UpBl KaK MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. ['miapomnus
cinoxHbIX 3¢upoB. Kupel. ['mpponus >xupos. [IpumeHeHue KHUpOB.

buonoruueckas POJIb JKUPOB

3.6

VYrneBoasl: cocTaB, KiIaccupUKalug yrieBogoB (MOHO-, OU- U
noyimcaxapusibl). ['7II0K03a - MpPOCTEUIIMiE MOHOCaxapHua: OCOOCHHOCTH
CTpOEHUSI  MOJEKyNbl, (u3uyeckue W  XUMHYECKHE  CBOMCTBA
(B3aumoneiictBue ¢ rumgpokcunoM Menu (II), okucienme aMMHaYHBIM
pactBopoM okcujia cepedpa (I), BocctaHoBiIeHHE, OPOKEHHUE TIIFOKO3HI),
HaXOXJCHHE B TpUpPOJE, TMPUMEHEHWE, OMOJOTUYECKas  POJib.
®otocuHTe3. OpyKTO3a KaKk M30MeEp IIMIOKO3bl. Kpaxmanm u menmnronosa
KaKk nOpupoaHbie mnoaumepbl. CTpoeHue Kpaxmajda W UEJUTHOJIO03BI.
duzuyeckue ¢W  XUMHYECKHE CBOMCTBa  Kpaxmaina  (THIPOJIH3,

Ka4CCTBCHHAsA pCaKIus C I/IOI[OM)

A3oTcoaepkaIe OpraHnuyecKue COeIUHCHUS
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4.1

AMUHOKHUCIIOTBI  KaKk  aM(OTEpHbIE  OPraHUYECKUE  COECIMHEHHS.
duznyeckue M XUMUYECKHE CBOICTBA AMHHOKHCIOT (Ha HpUMEpe

TIUIMHA). bronormdyeckoe 3HaueHNe aMUHOKHUCTIOT. [lenTuas

4.2

benku kak npupoaHbIE BHICOKOMOJIEKYJIApHBIE coenuHenus. [lepBuunas,
BTOpUYHAs U TPETUYHAS CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa

OCJIKOB: TUAPOIIU3, IeHATYpallusl, KaueCTBEHHBIC PEaKIIUU Ha OEIIKU

BBICOKOMOJICKYJISIPHBIC COCAMHCHUA

5.1

OCHOBHBIC TIOHATHS XHUMHUH BBICOKOMOJICKYJIAAPHBIX COGHHHCHHﬁ:
MOHOMCp, IIOJIUMCECP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJUMCPHU3AIINH,
CpCaHAA MOJICKYJIAPHAA mMmacca. OcHOBHBIC MCTOABI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COC,HI/IHGHI/Iﬁ - IMOJIMMCPpU3alud )51

IMOJIMKOHJCHC AU

5.2

3KCH€pI/IM€HTaJII>HI>IG MCTOABI M3YUYCHHA BCIICCTB U HUX HpeBpaI[ICHI/Iﬁl
O3HaKOMJICHHC C 06p33HaMI/I IMpUPOAHBIX W HCKYCCTBCHHBLIX BOJIOKOH,

mracTMacc, Kay4dyKoB. HOHY‘ICHI/IG CUHTCTHUYCCKOI'O KaydyKa H PC3UHBI

[IpoBepsiembie aiteMenTsI copepxkanns (10 kmacc 2 moayroaue)

Kon [IpoBepsieMblii 3JIEMEHT COJIEPIKAHUS

1 Teopernueckue OCHOBBI XUMUU

1.1 XUMHUYECKU 3JeMeHT. AToM. Sapo aromMa, H30TOMBI. DJIEKTPOHHAs
00o0y09uKa. DHEPreTHUecKre YPOBHH, MOAYPOBHU. ATOMHBIE OpOWTAINH,
S-, p-, d-anmementhl. OCOOCHHOCTH pacHpeNeICHUs 3JICKTPOHOB TIO
opOuTANIIM B aroMax »dJEMEHTOB TMEPBBIX YETBIPEX TIEPHOJIOB.
DneKkTpoHHAsI KOH(PUTYpaIvs aTOMOB

1.2 [Tepuonnuecknit 3akoH u Ilepuonnueckas cucTeMa XUMHUYECKHAX

anemeHToB JI.M1. MengeneeBa. CBsA3bp IEPUOJUYECKOrO 3aKOHA U
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Ilepronnueckon cuctembl xuMudeckux sneMeHToB [[.M1. Menneneesa ¢
COBPEMEHHOW TEOPUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOICTB XUMHUYECKHUX OJJIEMEHTOB M 00pa3yeMbIX HMHU MPOCTBIX U
CJIOKHBIX BEILIECTB 10 rpynnaM 1 rnepuoiaM. 3Ha4yeHUe MepuoguIecKoro

3aKOHa B Pa3BUTHUH HAYKH

1.3

Ctpoenune BemniecTBa. XUMHUUYECKasl CBS3b. BUIbI XUMHUUYECKOW CBA3U
(KOBaJIEeHTHAsl HEMOJspHAs M TMOJsSpHas, HWOHHAs, MeTaulhnyeckas).
WNonbl: xaTHOHBI M aHUOHBL. MexaHU3MbI 00pa30BaHUSI KOBAJICHTHOM
XUMUYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). Bogopoanas

CBA3b

1.4

BanentHocTb. DnekTpooTpunaTeabHOCTh. CTereHb OKUCICHUS

1.5

BemecTBa MOJICKYJLIPHOTO W HCMOJICKYJIIPHOTO CTPOCHUA. 3aKkoH
ITOCTOAHCTBA COCTaBa BCIICCTBA. Tunbl KPpUCTAJNIMYCCKHUX PCUHICTOK.
3aBHCUMOCTh CBOMCTBA BCIICCTB OT THIIA KpPICTaHHI/I‘IGCKOﬁ PCUICTKH.
[lonstue o AUCIICPCHBIX CUCTEMAX. HNctuHHbBIE U KOJUIOWIHBIC PACTBOPBLI.

MaccoBas J10Ji BEIIECTBA B pacTBOPE

1.6

Knaccudpukanus  HeopraHmueckux — coeauHeHuil.  Homenknartypa

HCOPraHNMYCCKUX BCUICCTB

1.7

Xumuueckass peaknus. Krnaccudukamuss XMMHUYECKHX pEakuuid B
HEOPraHMYeCKON M OpPraHMYeCKOM XUMHUH. 3aKOH COXPAHEHHS MacChl
BEILIECTB, 3AKOH COXPAHEHHUS U MPEBPALLCHUS YHEPIUU IIPU XUMHUYECKUX

peaKIusaxX

1.8

CKOpOCTh peakIliu, €€ 3aBUCUMOCTh OT Pa3IUIHBIX (AaKTOPOB

1.9

OOpatumplie peaknuu. XuMU4IecKkoe paBHOBecrue. DakTOphI, BIUSIONINE

Ha COCTOSIHME XMMHUYecKoro paBHoBecus. [Ipunmun Jle [larense

1.10

9H€KTpOJII/ITI/I‘-ICCKaSI Jucconuanms. CusnpHBIEe B clia0bIe QJICKTPOJINTEI.
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Cpena BOIHBIX PacTBOPOB BEILIECTB: KHCIAsl, HEUTpalbHAsl, IIEIOYHAs.

Peakiiuu nosHoro oomMena

1.11

OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC pe€aKuuun

Heoprannueckas xumust

2.1

Hemeramnel. Ilonoxenune HemetraiuioB B Ilepuommueckor cucreme
xumudeckux siemeHToB .M. MenaeneeBa U OCOOCHHOCTH CTPOEHUS
atomoB. du3nueckue CBOMCTBA HEMETAUIOB. AJIOTPOIHS HEMETAJIOB

(Ha mpuUMepe KUCIopoa, ceprl, pocdopa u yrieposa)

2.2

XUMUYECKHE CBOMCTBA BAKHEWIIIMX HEMETAVIOB (TaJOT€HOB, CEpHI,
azora, (ocdopa, yriaepoma u KpeMHHUS) U UX COCIUHEHUH (OKCHJIOB,
KUCJIOPOACOAEPKAIIUX KHUCJIOT, BOJIOPOJIHBIX COCJIMHECHUI).

HpI/IMGHGHI/IG BA)KHEHMIIIMX HEMETAJIJIOB M UX COGI[I/IHGHI/Iﬁ

2.3

Meramnel.  Ilonoxxkenune wMertamnoB B llepuommueckont  cucreme
xumudyeckux snemeHToB J[.M. MenpaeneeBa. OCOOCHHOCTH CTpPOSHHUS
AJICKTPOHHBIX 000JI0YeK aToMOB MeTajuioB. OOmme ¢du3ndeckue
cBoiicTBa MeTauioB. CIiaBbl METAUIOB. DJIEKTPOXUMHUYECKUN Psifl

HaNpsHKEHU METAILIOB

2.4

XHUMHUYECKHE CBOMCTBA BaXHEHIIMX METAUIOB (HATpUM, Kaaui,
KJIbI[MA, MarHuii, aJlOMHUHHUHN, [UHK, XpOM, XKe€Je30, Melb) U HX
coenunenuii. OOmme cnocoObl mMmonydeHus: MertamuioB. [Ipumenenue

MCTAJIJIOB B 6I>ITy H TCXHHUKC

2.5

I'eneTnueckas CBS3b HCOPraHNMYCCKHUX BCHICCTB, IIPHHAMJICKAINX K

Pa3’IM4YHbIM KJIaCcCaM

XUMUA U )KU3Hb

3.1

Ponp xumuum B o0OecnedYeHUM SKOJIOTMYECKOM, HSHEPreTUYecKon U
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MUIIEBOM O€30MacCHOCTH, Pa3BUTUM MeEIULMHBL. [loHSATHE O Hay4dHBIX

METOJaX MO3HAHUA BCIICCTB U XUMHNYCCKUX pCaKHI/II\/’I

3.2

[IpencraBienuss 006 OOIIMX HAYYHBIX MPUHUIUIAX MTPOMBIIUIEHHOTO
NOJIyYEHUs] BAXKHEHIIMX BeElIECTB. YEJIOBEK B MHMpPE BEUIECTB W
MaTepHuaoB: Ba)KHEUILINE CTPOUTEIIbHBIE MaTepualbl,
KOHCTPYKIIMOHHBIE MaTepHUaibl, KPaCKH, CTEKIJIO, KEPAMUKA, MaTEpUAJIbI
JUISL DJIEKTPOHMKH, HAHOMATEpUAJIbl, OPraHUYECKHE M MHUHEPAJIbHBIC

ynoOpeHus

3.3

XuMus u 3A0POBBC YCIIOBCKA: IIpaBUJId UCIIOJIB30BAHUA JICKAPCTBCHHBIX
mperiapaTroB, IIpaBHJIa 0e30MmacHOr0  HMCHOJIb30BaHUS mpcriapaToB

OBITOBOM XMMUH B HOBCGHHGBHOﬁ KU3HHU

Jlst mpoBesieHUsT €IMHOTO TOCYAapCTBEHHOI0 dK3aMeHa 1o xumuu (nanee - EI'D

[0 XMMHUHU) UCTIONIB3YETCs NepeueHb (KoaudukaTop) mpoBepsieMbIX TpeOOBaHUH K

pe3yjabTaTaM OCBOCHHA OCHOBHOU 06pa3OBaT€HBHOﬁ ImporpaMmbl  CpCaHCTO

o01rero oOpa3oBaHUs U DJIEMEHTOB COJIEPIKaHUS.

[Iposepsiembie Ha EI'D mo xumuu TpeboBaHus

K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MTPOrPaMMBbI

CpeaHero o01Iero 0opa3oBaHus

Kon

[IpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJibTaTaM OCBOCHUS

MIPOBEPSEMOT0 | OCHOBHOM  00pa3oBaTeIbHON MpPOTpaMMBI  CpeaHEro  oOIero

TpeOoBaHus | 0Opa3oBaHUS

Bnanenue cucremMol XUMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:

1.1

OCHOBOIOJIAralolne TMOHATUA (XMMHYECKHM JJIEMEHT, aToM,
U30TOIBI, 3JIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-2JIEKTPOHHBIC

opOWTanM aTOMOB, OCHOBHOE M BO30Y)XJIECHHOE COCTOSIHHE aToMma,
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HOH, MOJIEKYyJIa, BAJICHTHOCTD, JIEKTPOOTPHUIIATEIBHOCTD, CTCIICHb
okucienust, xumudeckas cBsa3b (00 m T-CBA3b - kparneie cBssm),
ruOpuau3anys aTOMHBIX OpOUTaNel, KpUCTAIIMYECKass pelieTka,
MOJIb, MOJISIPHAs  Macca, MOJIPHBIA  00bEM,  MOJSIpHas
KOHIIEHTpANHUs, PacTBOPHl (MCTHHHBIE, JUCIIEPCHBIE CHCTEMBI),
KPUCTAUTOTUAPATHI,  YIJEPOAHBIA  CKeNleT, ()YHKI[MOHATbHAs
IpyIIa, pajuKal, H30MEpbl, CTPYKTypHas (GOpMyia, H30MepHs
(CTpyKTypHas, — reomerpuueckas  (IHC-,  TPAHCH30MEPHs),
TOMOJIOTHYECKUM PsA, TOMOJIOTH, YIIEBOAOPOIBI, KHUCIOPOA- H
a30TCOJEPIKAIINE  COCTMHEHHs,  OWOJOTMYECKH  aKTHUBHBIE
BemiecTBa (YIJIEBOJIBI, JKHUPBI, OCIKH), MOHOMED, MOJHMMED,
CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COENHEHNSI, KPEKUHT,
pudOPMHUHT, THIBI XHMHYECKHX pEaK(Uid  (OKHCIUTEIBHO-
BOCCTaHOBHUTEIbHBIC, OK30- W  JHIOTCPMHUYCCKHE, PpEaKIMu
HOHHOTO OOMEeHa, TOMO- U TeTepOreHHbIe, O0OpaTUMbIC W
HEOOpaTUMbIE),  pacTBOpP,  OJIEKTPOJIHUTHI,  HEAJIEKTPOJIHTHI,
DIICKTPOJMTHYECKAS  JHUCCOIMALNS,  CTCNEHb  JIUCCOIMAINH,
OKHCJIUTEIb, BOCCTAHOBHUTEIb, DJIEKTPOJIH3, CKOPOCTh XUMHUYCCKOM

peakiuu, XUMUIECKOE PABHOBECHE)

1.2

TEOPHUU U 3aKOHBI (TEOPUS] XUMUYECKOTO CTPOCHUSI OPraHUYECKUX
BemectB A.M.  bByrnepoBa, Teopus = 3NEKTPOJIUTHUECKOU
nucconnanuu, [lepuognueckuit 3akon /.M. MenneneeBa, 3aKOH
COXpaHEHMSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHHA S3BIK
XUMHHM, MHUPOBO33PECHUYECKHE 3HAHMUSA, JIeXKallMEe B OCHOBE
MIOHWMAaHUs NPUYMHHOCTH U CHCTEMHOCTH XMMHWYECKUX SIBJIICHUU,
COBPEMEHHBIE MPEJICTABICHHS O CTPOCHUM BEIIECTBA HA ATOMHOM,

MOJIEKYJIIPHOM U HAJIMOJIEKYJISIPHOM YPOBHSIX

1.3

npcacCTaBJICHUA (0) MECXaHH3Max XUMHWYCCKUX peaKHHﬁ,
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TCPMOAUHAMHUYCCKNX KW KHHCTUYCCKUX 3daKOHOMCPHOCTAX HX

IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHH, TUCIICPCHBIX CUCTEMAX

1.4

(dbakTOIOTMYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEHUU U
0€30MacHOM HCIOJIb30BAHUM BAXKHEHUIIUX HEOPTraHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOW NESITEIHHOCTHU

YCJIOBCKA

1.5

o0lue Hay4yHble NPUHIMIBI XUMHYECKOrO0 MpPOU3BOJACTBA (Ha
npUMepe NPOU3BOACTBA CEPHOM KHUCIOTHI, aMMHakKa, METAaHOJA,

nepepaboTKu HEPTH)

CdopMUpOBaHHOCTh YMEHUN BBISIBIISATH:

2.1

XApaKTCPHBIC TIMPU3HAKH W B3daUMOCBA3bL H3YUCHHBIX HOHHTHﬁ,
IMPUMCHATL COOTBCTCTBYIOINUC IMOHATUA IIPHU OIIMCAHUU CTPOCHHUA
U CBOMICTB HCOPTraHNYCCKHUX MW OPTraHHMYCCKHX BCHICCTB MU HX

MIpEeBpAILLCHUI

2.2

B3aHMOCBSI3b XUMHUYECKUX 3HAaHUU C MMOHATUAMU u
IPEACTaBICHUAMH APYTUX TPEAMETOB s 0o0Jiee OCO3HAHHOTO
MOHUMAaHMUSI M OOBSICHEHUS CYIIHOCTH MaTEpHaIbHOTO €IMHCTBA

Mupa

CdopMupoBaHHOCTH YMEHHUS MCTIOJIB30BATh:

3.1

HanMCHOBAHHUA XUMHUYCCKHUX COGI[I/IHeHI/Iﬁ MCKAYHApPOJIHOI'O COr03a
TGOpGTH‘-IGCKOfI n HpHKHaI[HOﬁ XMMHUHU W TPUBHAJIBHBIC HA3BaAHUA
BCHICCTB, OTHOCAIIMNXCA K H3YUYCHHBIM KJIaCCaM OPIraHUYCCKHUX H

HCOPraHU4YCCKUX COCI[I/IHCHI/Iﬁ

3.2

XUMHYECKYIO CUMBOJIMKY TSt COCTaBJICHUS dbopmyn
HEOPraHWYECKMUX BEIIECTB, MOJIEKYISIPHBIX M CTPYKTYPHBIX

(pa3BEepHYTHIX,  COKpAILlEHHBIX U  CKEJNETHbIX)  (dopmyl
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OpraHHMYCCKUX BCUICCTB

ChopMupoBaHHOCTh YMEHUS KJIACCU(UIIUPOBATH:

4.1

HCOPraHn4cCKue BCIICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTB
OCHOBaHUsI W  KPUTCPpHUU  JIA KJ'IaCCI/I(l)I/IKaL[I/II/I N3y4aCMbIX

XUMHYECKUX 00BEKTOB

4.2

OpPraHUYCCKHC BCUICCTBA, CAMOCTOATCIIbHO BI:>I6I/IpaTB OCHOBAHUA U

KPpUTCPpUU JIA KJIaCCI/I(i)I/IKaHI/II/I HN3YyYaCMbIX XUMHWYCCKHUX 00BEKTOB

4.3

[0 pa3IMYHbIM TpHU3HAKaM (YUCIYy M COCTaBy pearupyrommx
BEUIECTB, TEIJIOBOMY 3P (DEKTy peakiuu, U3MEHEHHUIO CTereHen
OKHUCJICHHMSI ~ DJIEMEHTOB, OOpaTHUMOCTHM  DPEAaKIUH, YYaCTHIO

KaTajin3aTopa)

ChopMHUPOBAaHHOCTh yYMEHHUS  XapaKTepU30BaTh IJIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM U BO30YKJICHHOM COCTOSIHUM) U
MOHOB XMMHUYECKUX 3JeMeHTOB 1 - 4 mepuonoB Ilepuomuueckoi
cuctembl J[.MI. MenaeneeBa M WX BaJCHTHBIE BO3MOKHOCTH,
UCIOJB3Ys]  MOHATHS  S-, P-, d-dIEKTPOHHBIC  OpPOMTAIH,

AHEPreTUYEeCKre YpOBHU

ChopMUPOBAaHHOCT, ~ YMEHHS  OOBACHATH  3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHYECKHX DJIEMEHTOB M 0Opa3yeMbIX HMU

COEMHEHUH T10 MEPUOJIaM U IpyIam

C(bOpMI/IpOBaHHOCTB YMCHUS COCTABJIATH YPABHCHHA XHMHUYCCKHX

pPEaKUHil U PaCKpPbIBATh UX CYIIHOCTD:

7.1

OKHUCIHUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ moCpcacCTBOM

COCTaBJICHUS JIEKTPOHHOI0 OalaHca 3TUX PEaKIUil

7.2

YPAaBHEHUS PEAKUUN Pa3JIMYHBIX THUIIOB; MOJHBIE U COKPAIICHHbIC
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YPaBHEHMsI peaKIMii MOHHOrO OOMEHa, Y4YMThIBas YCJIOBHS, NpHU

KOTOPBIX 3THU PCAKIIMU UAYT A0 KOHIIA

7.3

peakIuii TUIpoJin3a, pPeakuid KOMIUIEKCOOOpa3oBaHus (Ha

npUMepe T’UAPOKCOKOMIUIEKCOB IMHKA U AJTFOMHUHMS)

ChopMUpOBaHHOCTH YMEHUS MOATBEPKIATh:

8.1

Ha KOHKPETHBIX IPUMEpPax XapakTep 3aBHCHMOCTH PEaKIIMOHHOM
CIIOCOOHOCTH OPraHWYECKMX COCIMHCHHMI OT KPAaTHOCTH W THIIA
KoBajIeHTHOM cBsi3u (O~ m T-CBA3M) p3aymuOro BaMsHMSA aTOMOB M
IPyII aToMOB B MOJIEKyJaX, a TaKKke OT OCOOCHHOCTEH

peam3anu pa3indYHbIX MCXaHU3MOB ITPOTCKAHUA peaKIlI/Iﬁ

8.2

XAPaKTCPHBIC XUMHUYICCKHNC CBOMCTBA BCHICCTB COOTBCTCTBYIOIIMMHU

OKCIICPUMCHTAMHU U 3alIUCAMU ypaBHCHI/Iﬁ XUMHYCCKUX peaKHI/Iﬁ

ChopMHupOBaHHOCT,  yMEHHUsSI  XapaKTepU30BaTh COCTaB U
BaKHEUIITHE CBOWMCTBa  BEIIECTB, NpUHAUICKANUX K
ONpe/IeTICHHBIM KJIacCaM H TpylmnaM COeAWHEHHH (TpOCThIe
BEIIECTBA, OKCHIIBI, THAPOKCHUBI, COJIA; YIIIEBOAOPOIBI, TIPOCTHIC
3(dupbl, CHUPTHI, (EHOJBI, adbACTHABI, KETOHBI, KapOOHOBHIC
KHACJIOTBI,  CIIO)KHBIE  3(QUPBI, KHUPHI, YIJIEBOABI, aMUHBI,

AMUHOKHUCIIOTHI, OCIIKH)

10

CdopMUpOBaHHOCTh YMEHHSI POBOJIUTH PACUETHI IO XUMHYECKUM
dopMynaMm W ypaBHEHUSM  XUMHUYECKHX  pEaKkluii ¢

HCIIOJIBb30BaHUCM (bHBI/ILIeCKI/IX BCJINYHMH:

10.1

Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMU, €Clu
OIHO M3 HCXOAHBIX BEHIECTB JAaHO B BHJE pacTBOpa C
ONPEAECICHHOW MAacCOBOW JOJEH PAaCTBOPEHHOI'O BEMIECTBA WU

JaHO B M30BITKE (MMEET IPUMECH )
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10.2

MaccoBOM MM 0ObEMHOM J0JIH, BBIX0/1A MPOAYKTa peakuuu

10.3

TerIoBoro 3 dexra peakuuii

10.4

00BEMHBIX OTHOIIICHUH ra30B

10.5

M0 HAXOXKJEHUIO XUMUYECKOU (POPMYIIbI BEIIeCTBA

11

BJ'IaI[eHI/Ie CUCTEMON 3HaHUH O MCTOAAaX HAYYHOI'O TIO3HAHHUA
SIBJICHUU mpupoabl, HCIHOJIB3YCMbIX B CCTCCTBCHHBIX HAYKaX H
YMCHHUC TNPUMCHATbL 3TU 3HAHUA TIpU ISKCICPUMCHTAJIbHOM
HCCIICAOBaHMM BCIICCTB U OJIA OOBSICHECHUS XUMHYECKHUX HBHCHHﬁ,
HMCIOIIUX MCCTO B IIPUPOACL, HpaKTHqGCKOﬁ ACATCIIBHOCTHU

YCJIOBCKAa U B HOBCCHHGBHOﬁ KU3HHU

12

CdopMupoBaHHOCTh YMEHUSI TPUMEHATH (MCIIOIH30BaTh) 3HAHUS O
COCTaBE M CBOMCTBAX BEILECTB ISl DKCIEPUMEHTAILHON IIPOBEPKU
TUIIOTE3 OTHOCUTEJIBHO 3aKOHOMEPHOCTEN IIPOTEKAHUS
XUMHUYECKUX pPEaKUUHd W MPOTHO3ZUPOBAHUS BO3MOMKHOCTEM HX
OCYIIECTBJICHHS; CHCTEMHBIE XUMUYECKUE 3HAHUS I O0BSICHEHUS
U IPOTHO3UPOBAHUS SBJIICHUN, HUMEKIIUX €CTECTBEHHOHAYUYHYIO
OpUpOAY; JUIsl TPUHATHS TPAMOTHBIX pEIIEHUN MpoOJeM B

CUTyaluAiaX, CBA3AHHBIX C XUMHUEH

13

ChopMupoBaHHOCTh ~ YMEHHSA IUIAHUPOBaTh W IMPOBOJUTH
XUMUYECKUI HKCHEPUMEHT (MOJyYeHHE UM U3YUYEHUE CBOWCTB
HEOPraHMYEeCKUX W OpPraHMYECKUX BEIIECTB, KAauE€CTBEHHBIE
peakiuu YTJII€BOJIOPOJIOB Pa3IUYHbBIX KJIaCCOB u
KHUCIIOPOJICOAEPKAIMX ~ OPraHUYECKUX  BEIIECTB,  PEIICHUE
HKCIIEPUMEHTAIBHBIX 33/1a4 110 PACIO3HABAHUIO HEOPraHUUECKUX U
OpraHUYECKUX BEIIECTB) C COOJIIOAECHUEM TMpaBmil 0€30MacHOro
oOpallleHHs] ¢ BELECTBAMU U J1aOOPATOPHBIM O0OPYIOBAHUEM;

bopMynupoOBaTh 1M MCCICAOBAHUS;, TIPEJACTABIATh B PA3TUIHOU




57

dbopme pe3ynabTaThl SKCIEPUMEHTA, aHAJTU3UPOBATH U OLICHUBATH

X JOCTOBCPHOCTDH

14

CdopMUpPOBaHHOCTh YMEHHSI OCYIIECTBIATH LEJIeHANPaBICHHbBIN
NOMCK XUMHUYECKONM HHGMOpPMAIMU B Pa3IMYHBIX HMCTOYHUKAX
(HayuyHas u y4eOHO-Hay4yHas JUTepaTypa, CpelCcTBa MacCOBOU
uHpopmanuu, cetb MHTepHET U JApyrue), KPUTUYECKU
aHAIM3UPOBATh XUMUYECKYIO0 HH(POpMaIINIO, IepepadaThiBaTh €€ U

UCIIO0JI30BaTh B COOTBETCTBHUU C TTOCTaBJICHHON y4eOHOM 3a1aueit

15

ChopMUpOBaHHOCTh YMEHHSI TPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBAThH uH()OpPMAIIUIO C MO3UIIUHN AKOJIOTMYECKOM
0€301MacHOCTU  TIOCJICICTBUN  OBITOBOM H  MPOM3BOJICTBEHHOM
NeATeIbHOCTH 4YeJIOBEKa, CBSI3aHHOM C MepepabOTKON BEIIECTB;
c(hopMHUPOBAHHOCTh YMEHHUM OCO3HABaTh OMACHOCTH BO37EHCTBHS
Ha JKUBBIC OPraHU3MBbl OINPEHECICHHBIX BEIIECTB, ITOHUMAsl CMBICI
IOKa3aTelsl MPEIeIbHOW JONYCTUMOM KOHIUECHTPALUH, U MOSICHATh
HAa TMpUMeEpax CHocOObl YMEHBIIEHUS U MPEIOTBpAIECHUS UX

BPEHOTO BO3JICHCTBUS Ha OPraHU3M YeJIOBEKa

IlepedyeHb 31€MEHTOB coaepkaHus, npoBepseMbix Ha EI'D o xumun

Kon [IpoBepsieMblii 3JIEMEHT COJIEpIKaAHUS
1 TeopeTnueckue OCHOBBI XUMUU
1.1 Crpoenue BemectBa. CoBpeMEHHass MOJENIb CTPOCHHUS  aToMma.

Pacnpenenenne  3JI€KTPOHOB MO  DHEPreTHYECKUM  YPOBHSIM.
Knaccudukamums xumudeckux d1eMeHTOB. (OCOOCHHOCTH CTpOEHUS
SHEPIeTHYECKUX YPOBHEH aToMoB (s-, P-, d-anemeHtoB). OCHOBHOE W
BO30YXJECHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAsi KOH(UTypalus aToma.

BaneHTHbIE 37IEKTPOHBI
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1.2

Ilepuonunueckas cucrema xumudeckux sneMeHToB [[.MI. Menzaeneena.
Ousnyeckunn cMmbica  [lepuoanyeckoro 3akonHa .M. Mengaeneesa.
[IppunHBl ¥ 3aKOHOMEPHOCTH WM3MEHEHMS CBOWCTB JJIEMEHTOB M HUX
COEMHEHU IO MEPUOJAM U TpylIaM. 3aKOHOMEPHOCTH B MU3MEHEHUH
CBOMCTB IIPOCTBIX BEIIECTB, BOJOPOJHBIX COEIWHEHHH, BBICIINUX

OKCHUJOB U THAPOKCHUIOB

1.3

BaneHTHOCTB. DIEeKTpOOTpUIATENbHOCTh. CTENEHb OKUCIICHUS

1.4

Bunbl xumuueckoil cBsizM (KOBaJIGHTHAs, HOHHAasg, MeTajulMuecKas,
BOJIOPOJIHAsA) M MEXaHU3Mbl €€ 00pa3oBaHus. MeXMOJIEKYyIspHbIC
B3aMMOJEHCTBHs. Belectsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
cTpoeHusi. TUIBl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA

BCIICCTB OT THUIIA KpHCTaHHH‘ICCKOﬁ PCHICTKH

1.5

XuUMH4ecKas PCaKmu:i. KJIaCCI/I(bI/IKaHI/IH XUMHYCCKUX peaKHI/Iﬁ B
H@OpTaHHI{GCKOﬁ 141 OpF&HH‘IGCKOﬁ XUMUH. 3aKOH COXpaHCHUA MACChI

BCIHICCTB

1.6

CKOpOCTh peakIlfu, €€ 3aBUCUMOCTh OT Pa3IUYHbBIX (PAaKTOPOB

1.7

TennoBeie  3PdEKTHI XUMHUYECKMX peakiuid. TepMoXUMHUYECKHE

YpaBHEHUS

1.8

OOpatumblie peaknnu. XuMudeckoe paBHOBecrue. DakTOphI, BIUSIONINE

Ha COCTOssHME XuMHuieckoro pasHoBecus. [Ipunmun Jle [laTense

1.9

OnexkTponuTnueckas aucconuaius. CUIbHBIE U CJIa0bI€ AJIEKTPOJIUTHI.
Cpena BOIHBIX PAacTBOPOB BEIIECTB: KHUCJas, HEHTpaabHasl, IIEI0YHAs.

Crenenp quccornmalmu. Peaknimm MOHHOTO 0OMeEHA

1.10

I'mpponus coneir. HMonHOe Tmipou3BeeHUE BOAbL.  BomopomHblid

nokaszarenb (pH) pactBopa
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1.11 CnocoObl  BbIpaXXEHUS KOHIEHTpAllUd pPACTBOPOB: MaccoBast JOJIs
pPacTBOPEHHOI'O0 BEIIECTBA, MOJISIpHAs KOHUEHTpanus. HaceieHHble u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTaminoruaparsl

1.12 OKuCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. lloBeneHue BemiecTB B
cpenax ¢ pa3HbiM 3HaueHueM pH. MeTojbl 251eKTpoHHOT0 Oajianca

1.13 DIIEKTPOIU3 pacTBOPOB U PACILIaBOB COJIEH

2 OCHOBBI HEOPTAHUYECKON XUMUH

2.1 Knaccudpukanus  Heopranuueckux — coeauHeHuil.  Homenknatypa
HEOPraHWYECKHX BEIIECTB

2.2 XUMHUYECKHE CBOMCTBA BaXKHEHUIIUX METAUIOB (HATpUM, KaJui,
KaJblIMM, MarHui, aJIOMUHUM, ITUHK, XpOM, IKEJIe30, MeIb) M UuX
coenuHeHuid. O61IMe crnocoOb! MOIyYeHUS METAIITIOB

2.3 XVUMHUYECKHE CBOWCTBA BAXKHEWIINX HEMETAUIOB (TajOreHOB, Cephl,
azota, Qocdopa, yriepona U KpeMHHUSA) U UX COCAMHEHUH (OKCHIIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJOPOIHBIX COCTMHEHUN )

2.4 I'eneTnyeckass CBA3b HEOPraHMYECKHX BEIIECTB, NPUHAIEKAIINX K
Pa3JIMYHBIM KJlaccam

2.5 Unentudukanuss  HeopraHM4eckux  coeauHeHuil.  KadecTBeHHBIE
pEaKIUK HA HEOPraHUYECKNE BEUIECTBA U HOHBI

3 OCHOBBI OpraHUYECKON XUMUU

3.1 OCHOBHbIE TMOJIO)KEHUSI TEOPUU XMMHUYECKOTO CTPOEHHUSI OPTraHUYECKUX

coenuHeHuid A.M. bytinepoBa. YriepoJHbI CKeJleT OpraHuYecKOu
Monekynsl. KpaTtHocTh xuMudeckoii caszu, 0 u T-CBIH  gpd- sp2- sp-
rudbpuanzanuu opOuTtaneid aToMOB YIjepojia. 3aBUCUMOCTb CBOMCTB

BCIICCTB oT XHUMHYCCKOI'O CTPOCHUA MOJICKYJI. I'omororm.
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I'omonornueckuii psa. Mzomepus u u3oMepsl

3.2

[lonsatue o QyHkMOHANIBHOM rpynme. OpueHTauuoHHbIE 3()PEKTHI

3aMECTUTEIIEH

3.3

[IpencraBnenne o  KjaccuUKAUU  OPraHUYECKUX  BEIIECTB.
Homenknatypa oOpraHuueckux COEAMHEHHH (CUcTeMaTHYecKas) H
TPUBHUAJIGHBIE  HA3BaHMS  BAXKHEWIUMX  MPEACTABUTENECH  KIIACCOB

OpPraHNYCCKUX BCIICCTB

3.4

CBoOoHOpaIMKATBLHBIH W WOHHBIM MeXaHW3Mbl peakuuu. [loHsTue o
Hykineopune u onexkrpoduiie. IlpaBuno MapkoBuukosa. IIpasuio

3aiirieBa

3.5

Ankanel. XWUMHYECKHE  CBOWMCTBA  aJIKAaHOB:  TaJlOTCHUPOBAHUE,
JIETUIPUPOBAHNE, TEPMUUYECKOE Pa3NIOKEHHE, KPEKUHT, U30MEepHU3allus,
ropenue. [lomyuyenme ankanoB. lluknoankansl. Creuuduika CBOWCTB
[IUKJIOAJIKAHOB C MaJIbIM pa3MepoM IuKia. Peakiuu npucoenvuHeHus u

paaruKaJIbHOI'O 3aMCIICHUA

3.6

AJIKEHBI. XUMHYECKHUE CBOMCTBA: peakuuu MIPUCOEAUHEHHUS
(rajoreHupoBaHue, TUJPUPOBAHMUE, TUPOTaIOreHUPOBaHUE,
rujpaTaius), TOPeHUs, OKUCICHUS U nojJuMmepusanuu. [I[poMblleHHbIe

1 J1a0OpaTOPHBIE CITOCOOBI MOTYyUYEHHUS aJTKEHOB

3.7

AJKkagueHsbl. XHUMHUYECKUE CBOMCTBAa aJIKaICHOB: peakuuu
NpUCOCIUHEHUs (TUAPUPOBAHUE, TaJOTCHUPOBAHUE), TOPEHUA U

I[MOJIUMCPHU3alINH. HonyquI/Ie AJIKaANCHOB

3.8

AJIKVHBL. XHUMHUYECKHE CBOICTBA: peakuuu MIPUCOETUHEHUS
(ramoreHupoBaHUE, TUJIPUPOBAHHUE, rujipatanus,
THIPOTAIOTEHUPOBAHNE) KaK CMOCO0 MOJY4YSHUs] TOJUMEPOB U JIPYTUX

IIOJIC3HBIX IIPOAYKTOB. PeaKHI/II/I 3aMCIICHUA. FopeHI/Ie aliICTHUJICHA KaK
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HCTOYHHUK BBICOKOTCMIICPATYPHOI'O IINIAMCHU JJId CBApPKU MW PC3KU

MCTAJIIIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

Apenbl. XUMUYECKHE CBOWCTBA O€H30JIa: PEaKIUU SIEKTPO(UIBHOTO
3aMEIlEeHUs], TPUCOEAUHEHHS] (TUAPUPOBAHUE, TaJOT€HUPOBAHUE).
Peakiuss ropenus. OcoOEHHOCTH XHMHYECKHX CBOMCTB TOJYOJIA.
[lonyyenune Oenzona. OCOOEHHOCTM XMMHYECKHUX CBOWMCTB CTHpPOJIA.
[Monumepuzamuss crtuposia. CrocoObl TMOJYYeHHs] W MNPUMEHEHHE

ApOMATHYICCKUX YIIJICBOIOPOJI0B

3.10

Crouprel. [IpenenpHble 0THOATOMHBIE CIUPTHl. XUMHUYECKUE CBOMCTBA:
B3aUMOJICHCTBHE C HATpUEM KaK CIOCO0 YCTAHOBJICHHS HAJIWYUS
TUAPOKCOTPYMIBI, € TaJOreHOBOJOPOAAMHU KaK CIoco0 MONTy4eHHUs
pacTBOpUTEsIEH, BHYTPU- U MEKMOJICKYJIIpHAs JeruapaTainus. Peakius
ropenusi. [loayuenue 9STaHona: peaknuss OpOXKEHUS  TIIIOKO3BI,
rUApaTanus dTUJIeHA. DTHJICHIJIMKONIb U TIUIEPUH KaK MPEACTaBUTEIH

MpCaACIbHBIX MHOTOATOMHBIX CITUPTOB

3.11

®denon. Xumuueckue cBolcTBa (eHoNa (peakuuy ¢ HaTpHEM,

TUAPOKCUAOM HaTpusi, OpoMoM). [Tomyuenue dpenona

3.12

Anpneruabl. XHUMHYECKHME  CBOMCTBA  MPEICIbHBIX  AJIbACTHAOB:
TUAPUPOBAHKE; KAYCCTBCHHBIC PEAKIMM Ha KapOOHWIBHYIO TPYyIITy
(peakuus '"cepeOpsiHOro 3epkana’, B3aMMOJCUCTBHE C THIPOKCHIOM
menu (II). IlonmyueHue mpeAenabHBIX abACTHUIOB: OKHUCICHHE CIUPTOB,
rujpaTalus ameTuieHa. AIETOH KaKk MpPeJACTaBUTENb KETOHOB.

OcoOeHHOCTH peaKIMK OKUCICHHUS alleTOHA

3.13

Kap6oHoBbie KHUCJIOTHI. XUMHYECKUE CBOMCTBAa  MOPEACIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHUMUYECKHUX
CBOICTB MYpaBbUHOU KHUCJIOTBL. [lonyuenue IIPEIENbHBIX

OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJICHHUC aJIKaHOB, aJIKCHOB,
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IICPBUIHBIX CIIMPTOB, AJIbJACTHAOB. Bricmue IMPCACIbHLIC u

HeTpeeabHbIe KapOOHOBBIE KUCIOTHI

3.14

Cnoxuble 3¢upbl U kupbl. CrocoObl MOJYYEHHUS! CIOKHBIX 3(PUPOB.
O6patuMocTh peakuuu stepudukanuu. [IpumeHnenne ciaoxHbIX 3QUpoB
B NUIIEBOM U Map(rOMEpHON MPOMBIINUIEHHOCTH. JKUpPbI KaK CII0XXHbIE
3¢uUphl TMIEPUHA W BBICIIMX KApOOHOBBIX KHUCIOT. XHUMUYECKUE
CBOICTBAa JKHUpPOB: THAPUPOBAHUE, OKHUCIEeHHE. [Haponus, wWiH
OMBUJIEHHE, MHUPOB KaK CHOCOO MPOMBIIIJIEHHOTO MOJIYYeHHs COJieh
BBICIIMX KapOOHOBBIX KUCJIOT. MbUIA Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT

3.15

XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIIMU C YYACTHEM CIHUPTOBBIX U
aMBACTHIHON TPYNNI M MOJOYHOKHUCIOEe Opoxkenue. I[Ipumenenwue
TJTIOKO3bI, €€ 3HAYECHHE B KU3HEACATEIBHOCTU opranu3Ma. Jlucaxapuasl:
caxapo3a, MaibTo3a. BoccTaHaBiIMBalOlIME W HEBOCCTAHABIMBAIOIIUE
nucaxapunabl. ['maponu3 aucaxapunoB. llonmmcaxapuabl:  Kpaxmad,
rukoreH. CTpoeHue  MakpoOMOJIeKyJd — Kpaxmaja, TJUKOTeHa W
HEJUTE0I03bl.  (DPU3MYECKHME CBOMCTBA KpaxMmalla W LEJUIIOJIO3BL.
XUMHUYECKHE CBOMCTBA Kpaxmaja: THIPOJIM3, KaUYeCTBEHHAsl PEeakius C
UOJAO0M. XHUMHUYECKHE CBOMCTBA IEJUIIOIO3bl: THIPOJIU3, MOJy4YCHHUE
3¢upoB 11eTr0I036l. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHbIN IIEJNK)

3.16

AMUHBI. AMHHBI KaK OpPraHUYECKHE OCHOBAHHUA: PEAKIHMH C BOIOM,
KUCJIOTaMH, pEakius TOpEeHWs. AHWIMH KaKk TMpeACTaBUTEIb
apOMaTUYECKUX aMHHOB. XUMHUYECKHE CBOMCTBA aHMJIMHA:
B3aUMOJICHCTBHE C KUCIOTaMH, OpOMHOI BOJ0i1, okucienue. [lonyuenue
AMHUHOB ATKWIMPOBAHUEM aMMHUaKa u BOCCTaHOBJICHHUEM

HUTPOIIPOU3BOIHBIX YTIIEBOAOPOI0OB
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3.17

AMUHOKHUCTIOTBI W Oenkh. AMHUHOKHUCIOTBI Kak  aM@oTepHbIe
opranuyeckue coenuHeHus. OCHOBHBIE AMHHOKHCIOTHI, oOpasyomue
Oenku. XHUMHYECKHE CBOMCTBA OEIKOB: THJIPOJU3, JEHATypauus,

KaueCTBEHHBIE (IIBETHHIC) PeaKIUK Ha OCJIKU

3.18

CrpoeHue U CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB IMOJIUMEPOB
OT  CTPOCHHS  MOJICKYI. OcHOBHBIE ~ CHOCOOBI  TOJYYEHUS
BBICOKOMOJICKYJISIDHBIX ~ COCIMHEHHMI: pEakIuu TOJMMEPHU3aluu |

noyimkoHAeHcanuu. Kinaccudukaius BoIoKOH

3.19

I/IﬂeHTI/I(I)I/IKaHI/ISI OpPraHUYCCKUX COCI[PIHGHPII;'I. Pemenue

OKCIICPUMCHTAJIbHBIX 3ada4 Ha PACIIO3HABAHUC OPTaHUYCCKUX BCUICCTB

3.20

I'eneTuueckas cBs3b MCIKAY KIIaCCaMU OPTaHNYCCKUX COC}II/IHCHI/Iﬁ

XUMHUA U )KU3HDb

4.1

Xumusi B TOBCeAHEBHOW ku3HHM. [IpaBmma Oe3omacHOW pabOTHI C
€IKUMU, TOPIOYMMHU ¥ TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMU OBITOBOM

XUMHUHN

4.2

XuUMHS U 310pOBbE. XUMUA B MEAULIMHE. XUMUS U CEIILCKOE XO3SIUCTBO.
XuMHSL B MPOMBIINUIEHHOCTA. XUMHSI W DHEPreTUKA: IMPUPOIHBIA U
MOMYTHBIN He(DTIHOMN Ta3bl, UX COCTAB U HCHoNb30Banue. CoctaB HEPTHU

U ee nepepadoTka (IpUPOJHbIE ICTOUHHUKHU YTIIEBOJIOPOIOB)

4.3

XUMUS U 3KOJIOTHsl. XUMHUYECKOE 3arps3HEHHUE OKPYXKAIOLIEH Cpeabl U
ero nocueactBus. Oxpana ruapocdepsl, MoUBbl, aTMochepsl, GIOpHI U
dayHbl OT XUMUYECKOTO 3arpsizHeHus. [IpobieMa 0TX0/10B M TOOOYHBIX

IMPOAYKTOB. AJIBTepHaTI/IBHBIC HCTOYHHUKH SHCPIHUHU

4.4

OOuue mnpencTaBieHUsT O TMPOMBIIUICHHBIX CHOCO0AaX MOTYyYEeHHS
XUMHUYECKUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHUAaKa, CEPHOU

KUCioThl). YepHass um uBeTHass MmeTautyprus. CTEKIO M CUJIMKATHAs
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IMPOMBIIIJICHHOCTD. HpOMBIHIJ'IeHHaﬂ OpraHUYCCKas XUMMUs. Cblpbe pIRIb: |

OpFaHI/I‘IGCKOI\ﬁ IMPOMBIINIJICHHOCTH

5 Tunbl pacueTHBIX 3a7a4

5.1 Pacuersl Macchl BemecTBa WM 00beMa Ta30B [0 HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCce WU O0BEMY OJHOTO M3 yYacTBYIOUIUX B
peaKIuu BelecTB

5.2 Pacuets TeroBoro addekra peakuuu

5.3 PacueTbl 00beMHBIX OTHOIICHUH Ta30B NMPU XUMUUYECKUX PEAKITUSIX

5.4 Pacuers macchl (00BbeMa, KOJMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKIuu,
€CJIM OJIHO M3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )

5.5 PacueTsl MaccoBo# MM 0OBEMHOM TOJIM BBIXOJIa MPOIYKTA PEAKIIUU OT
TEOPETUYECKH BO3ZMOKHOTO

5.6 Pacuetsl macchl (0ObeMa, KOJMYECTBAa BEIECTBA) MPOAYKTA PEaKlUH,
€CIM OJTHO M3 BEIIEeCTB JIaHO B BHJE pACTBOpA C OIPEACICHHON
MAaCCOBOM JOJIEW PACTBOPEHHOI'O BEIIECTBA

5.7 PacyeTsl ¢ ucnosib3oBaHMEM MOHATHM '"MaccoBas nois", "MosspHas
KOHLIEHTpanus", "pacTBOPUMOCTD"

5.8 Haxoxnenue wmomnekymsipHod ¢GOpMysbl OPraHMYECKOrO BEIIEeCTBA IO

€ro INIOTHOCTH U MAaCCOBBIM JOJISIM 3JICMCHTOB, BXOJAIIIUX B €TI0 COCTAaB,

WJIM 110 TTPOAYKTaM CrOpaHUs

4. TemaTuuyeckoe NJIAHUPOBAHUe.

10 kiace
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Bupg nporpamMHOro marepuaia

Konnuec
TBO

qaCoB

DNEKTPOHHBIE
o0pa3oBaTeIbHBI

€ pecypchl

TeopeTnvyeckre OCHOBbI OPraHU4YeCKON XUMHH

Xumus 10-11
kmacc PrAOY
BO

«["ocygapcTBeHH
bl YHUBEPCUTET

IMPOCBCIICHUA»

Tpenaxep
«O6mnako
3HaHUU. XUMHS
10-11 KJ1acc
000 «DPu3nkoH
Jlab»

XuMust 10-11
KJTACCHI
'AOY BO
MITIY

Xnvust 10, 11
KJIacC

000
«MobuibHOE

DIIEKTPOHHOE
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oOpa3zoBaHUeE»

bubanoreka
MOII
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas
OJIUMITHAJIA
IIIKOJIBHUKOB
https://vos.olimp

lada.ru

MockoBckas
oJIMMIIHAJIa
MIKOJIbHUKOB
https://mos.olim

piada.ru

Tema 1. IlpeaMer opraHuyecko XUMHMH.
Teopusi XMMH4€CKOT0 CTPOCHUS OPTraHMYECKHUX

coeIUHEeHUuM

[Ipenmer OpraHU4eCcKOu XUMUU: eé
BO3HUKHOBECHUE, PpA3BUTHE W 3HAYCHHUE B
MOJYYEHHUH HOBBIX BEIIECTB M MaTEepHAJIOB.
Teopust CTpOEHUSI OPTaHUYECKUX COCTUHEHHN A.
M. bytnepoBa, €€ OCHOBHBIE ITOJOKECHUS.
CtpykTypHBIE (POPMYJIBI OPraHUYECKUX BEIIECTB.
I'oMmomorus, u3zomepus. XuUMUYecKasi CBSI3b B

OPraHNYCCKHUX COCAMHCHUAX: KPATHBIC CBA3U, O- U
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n-cBsi3u.  IlpencraBinenne o  KiaccuduKauu
OpraHUYeCKUX BEILECTB. Homenknatypa
OpraHUYECKUX COCAMHEHUN (CHUCTEMaThuecKas) U
TPUBUAIIbHBIC Ha3BaHUS BOKHEUIIINX
Ipe/ICTaBUTENEN KIIACCOB OPraHMYECKUX BEIIECTB.
OKCIEpUMEHTAIbHBIE METOJIbl U3YUYEHHUS BEIIECTB
U UX MPeBpaIICHUN:

JleMoHCTpauuu

— O3HaKOMJIEHME ¢ O00pa3uaMu OpPraHUYeCcKHUX
BEUIECTB U MaTepuajaMy Ha UX OCHOBE;

—  ONBITBI TI0 TMPEBPAMICHUI0 OPTraHUYECKUX
BEIIIECTB npu HarpeBaHUU (mnaBneHue,
oOyTrJIuBaHUE U TOPEHUE).

JlaGopaTopHblif  ONBIT —  MOJEIUPOBAHUE

MOJICKYJ OPTaHHYCCKUX BCUICCTB

OcCHOBHEBIE BHUABI JCATCIIBHOCTH 06y‘{aIOI[II/IXC}I

PackppIBaTh CMBICIT U3y4aeMbIX MOHATHH (BBISBIATh UX XapAKTEPHbIE TPU3HAKN),
YCTaHABIIMBATh UX B3aUMOCBSI3b.

[IprMeHSTh TOJOXKEHUSI TEOPUU CTPOCHHUSI OPraHUYECKUX coequHeHui A. M.
bytnepoBa nnsi 0OBsicHEHUsT 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY UISI COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) POPMYIT OPraHUYECKUX BEUIECTB.
OnpenensiTe BUIbl XUMHUYECKON CBA3U (OJMHApHBIE, KPAaTHBIE) B OPraHMYECKUX
COEMHECHUSIX.

PackpeiBaTh posb OpraHMYECKOM XMMHUHU B JKM3HH YEJIOBEKAa, WLIKOCTPUPOBATH
CBSI3b C APYTMMH HAYKAMHU.

HaGntonath v OnUchIBaTH 1€MOHCTPAIIMOHHBIE OMBITHI; TPOBOJUTHh U OMHUCHIBATH

71a00paATOPHBIE OTBITHI
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Yriaesogopoabl

13

Xumuss  10-11
kiacc  DPI'AOY
BO

«l"ocynapcTBeHH
bIll YHUBEPCUTET

MIPOCBEILICHUS

Tpenaxep
«O6nako
3HaHUU. XUMHS
10-11 KJ1acc
000 «Pu3nkoH
Jlab»

Xumust 10-11
KJIACCHI
'AOY BO
MITIY

Xnumua 10, 11
KJ1acc

000
«MobunpHOE
DNeKTpOHHOE

00pa3oBaHUE»

bubanoreka
MBI
https://uchebnik.
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mos.ru/catalogue

Bcepoccurickas
oJimMIInaga
IIKOJIBHUKOB
https://vos.olimp

lada.ru

MocKoOBCKas
OJIMMITHAIA
HIKOJIBHUKOB
https://mos.olim

piada.ru

Tema 2. IlpeneabHble  YIJIeBOJAOPOIAbI —

AJIKaHbI

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUI
pAn. Mertan 51 3TaH — MPOCTEUIINE
NpeICTaBUTENM  allkaHOB:  (u3myeckue U
XUMUYECKHE CBOWCTBA (peaklUUu 3aMenieHus |
TOPEHHUsI), HAXOXKJICHHE B MPUPOJIE, MOIyYEeHUE U

IIPUMEHEHHUE

Tema 3. HenpeneabHble YrieBOAOPOIbI:

AJIKEHBbI, aJIKAaJIUCHbI, A TKNHBbI

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHUI
pan. OTWIEH W TPONUeH — TPOCTEUIINe
MPEICTABUTEIIN AJIKEHOB: busryeckKue u

XUMUYECKHE CBOMCTBA (pe- aKlUK THAPUPOBAHUS,
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rajJOreHUPOBAHMS, THUApPATAUUUA, OKHUCIEHUS U
MOJIMMEPU3AINK), TIOJIYyYEHUE U MPUMEHECHUE.
Anxanuensl. byraguen-1,3 u MerunOy- TanueH-
1,3:  crpoeHue,  BaXHEUIINE  XUMHUYECKUE
cBoMcTBa (peakius noauMepusanun). [lonyuenue
CUHTETUYECKOTO Kaydyka W pE3UHbl. AJIKWHBI:
COCTaB u 0COOEHHOCTH CTpOCHUH,
TOMOJIOTUYECKUN psii. AUECTHIEH — MPOCTEUIINMA
MPEICTABUTENIbL  AJIKHHOB: COCTaB, CTPOCHUE,
dbu3uYecKkue M XUMHUUYECKHE CBOMCTBA (peakiuu
TUJIPUPOBAHUS, TaJOTCHUPOBAHMS, THUApaTallUH,

I‘OpeHI/IH), IMMOJTYUYCHHC U IPUMCHCHUC

Tema 4. ApomaTuyeckue yriieBoa0poabl

Apensl. benzoun: cocraB, cTpoeHue, pu3nIecKue 1
XUMUYECKHE CBONCTBa (peakuun
rajOreHUpPOBaHUS U HUTPOBAHMS), MOJIYyUYECHHE U
npumeHeHue.  Tonyon:  coctaB,  CTPOEHHUE,
dusznueckre M XUMHYECKHE CBOWCTBA (peaKiuu
rajOreHUpOBaHUS U HUTPOBAHMS), MOJIYyUYECHHE U
IPUMEHEHHE. TokcUYHOCTH apeHOoB.
I'enetnueckas CBA3b YIJIIEBOIOPOJIOB,

IMPUHAJICKAIIUX K PA3JIMYHBIM KJIaCCaM

Tema 5. IIpupoaubie HCTOYHHUKHU

yIJIeBOJOPOIOB H HX NMepepadoTka

[Ipuponusie WCTOYHUKHU YIJIEBOIOPOJIOB.
[Ipuponuslii ra3 U MOMYyTHbIE HE(TSIHBIE Ta3bl.

Hepts wu e€é mnpoucxoxaenue. CrnocoOsl
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nepepabOTKM  HEPTU:  MEPEroHKa, KPEKUHT
(TepMHUECKUN,  KaTAIUTUYECKHI),  MHPOIU3.
[Ipoayktel nepepa®oTku HedTH, UX TPUMEHEHHUE
B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN yroiib
U TIPOAYKTHI €ro nepepadboTku
DOKCHepUMEHTAJIbHBIE METOJIbl U3yUYEHHUS BEIIECTB
U UX MPeBpaIICHUN:

Hemonctpanuss — kojuiekuuu «HedTts» U
«YTOIIbY.

JlaGopaTopHBIE OTBITHI

— O3HaKoMmJiIeHHe ¢ oOpaslaMu IUlacTMace,
Kay4yKOB U PE3UHBI,

— MOJICJIMPOBaHUE MOJIEKYJ YIIEBOAOPOAOB U
rajoreHONpPON3BOIHBIX.

[IpakTudeckast padora Ne 1. [Tonydyenue sTriieHa
Y U3YUYEHHUE €r0 CBOMCTB.

Brruncnenus

— 10 YPAaBHEHUIO XUMHUYECKON peakiuu (Macchl,
00BéMa, KOJIMYECTBA HMCXOAHOTO BEIECTBA WIIH
IPOJYKTa PEeaKIuu 10 U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3 HCXOJIHBIX BEIIECTB WIIH

IPOJIYKTOB pEaKI1u)

OcHOBHBIE BUJIBI JACSATEIBHOCTH O0YJAIOIIUXCS TIO pa3zieny 2

PackpbiBaTh CMBICT U3y4aeMbIX MOHATHUH (BBISIBIATH UX XapaKTE€PHbIE MPU3HAKH),
YCTaHaBIIUBATh WX B3aUMOCBS3b, UCIIOIb30BaTh COOTBETCTBYIOIINE MOHITUS TIPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTMHEHU.
Hcnonp30BaTh XUMUYECKYH) CHUMBOJIMKY ISl COCTaBJICHUS MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (DOPMYIJT OPraHUYECKUX BEIIECTB.

YcraHaBauBaTh MNPUHAIICKHOCTh  BEIIECTB K  ONPEACIEHHOMY  KJaccy
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YTIEBOJAOPOJIOB IO COCTaBY W CTPOCHHUIO, HA3bIBATh WX IO CHUCTEMATHYCCKOM
HOMEHKJIAType; TPUBOIUTh TPUBHAIBHBIC HAa3BAHUS OTIEIBHBIX MPEACTABUTEIICH
YTIEBOIOPOIOB.

Onpenensate BUObI XUMHUYECKOH CBSI3M B MOJIEKYyJaxX  YIJIEBOAOPOJOB;
XapaKTepHU30BaTh 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH YTJIEBOJOPOIOB OT
KPaTHOCTH KOBAJICHTHOU CBSI3H.

XapakTepu30BaTh COCTaB, CTPOCHUE, MPUMEHEHUE, (PU3MYCCKUE U XUMHUYCCKUC
CBOWMCTBA, BaXHEHIINE CIOCOOBI TIOJIYYCHHUS THUIUYHBIX MPEIACTaBUTEICH
pPa3IUYHBIX KJIACCOB YIJICBOJOPOJIOB (METaHa, 3TaHa, JTHICHA, alleTHIICHA,
Oyranuena-1,3, 6eHzona).

BBISBIIATE TEHETHYECKYIO CBSI3b MEXKJY YIJIEBOJOPOJAMH M IOATBEPKIATH €&
HAJIMYME  YPaBHCHUSMU  COOTBETCTBYIONIMX  XHMHUUYECKMX  PCaKIHd ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII.

XapakTepu30BaTh HCTOYHUKH YTIICBOJIOPOIHOTO CHIPhs (HEPTH, MPUPOIHBIN Ta3,
yroiib), CIOCOOBI WX TepepabOTKU W MPaKTUIECKOE NMPUMEHEHHE TOTydacMbIX
POIYKTOB.

Hcnonp30BaTh  €CTECTBEHHO-HAyYHBIE METOABlI IMO3HAHUS —  TPOBEICHHE,
HaOIOZICHNE W ONHCAaHWE XHUMHYECKOTO »JKCIepUMeHTa (JabopaTopHbIE U
IpaKkTUYeCKue paboThI).

CrnenmoBath mpaBujiaM Oe30macHoOi paboThl B Jab0OpaTOpUH MPHU HCIOJIBb30BAHUH
XUMHYECKOW TOCYyAbl W OOOpYAOBaHHS, a TakKe MpaBWiIaM OOpaimieHus ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIHSIMHU IO BBITIOJIHEHUIO JIA0OPATOPHBIX
OTBITOB M MPAKTUYECKUX pPadOT MO TOJYUYCHHIO M H3YYEHUIO OPTraHUYECKUX
BEIIECTB.

[IpencraBnarh pe3yabTaThl dKCIEpUMEHTa B (¢GOpMe 3amucu ypaBHEHHM
COOTBETCTBYIOIIMX PEAKIUH U JeNIaTh BEIBOJBI HA UX OCHOBE.

[TpoBOINTE BEIYHMCIICHHUS 110 YPABHEHUIO XUMUYECKON PEaKIIHH.

CaMOCTOSITENIBHO ~TUIAHUPOBAaTh W OCYIIECTBISITh CBOIO  IMO3HABATEIIHHYIO

NEeATEeNIbHOCTh, TMPUHMMAaTh AKTUBHOE Yy4acTHE B TPYINNOBOM  y4yeOHOU
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ACATCIIBHOCTHU

Kucaopoaconepxammue

coeIMHEeHUs

OpraHmvecKne

13

Xumus 10-11
kimacc  DPI'AOY
BO

«l"ocynapcTBeHH
bl YHUBEPCUTET

IMPOCBCIICHUA

Tpenaxep
«O6naxo
3HaHUU. XUMHS
10-11 KJ1acc
000 «Pu3nkoH
Jlab»

Xumust 10-11
KJIACCBI
'AOY BO
MITIY

Xumua 10, 11
KJ1acc

000
«MobunpHOE
DneKTpOHHOE

00pa3oBaHUE»

bubauoreka

MO
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https://uchebnik.
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Bcepoccurickas
oJimMIInaga
IIKOJIBHUKOB
https://vos.olimp

lada.ru

MocKoOBCKas
OJIMMITHAIA
HIKOJIBHUKOB
https://mos.olim

piada.ru

Tema 6. Cimptbl. ®eHos

[IpenenpHblE OAHOATOMHBIE CIUPTHL. MeETaHOT U
ATAHOJI: CTpPOCHHUE, (PU3NUECKHE U XHUMHUYCCKHE
CBOMCTBa (peaklMM C AKTUBHBIMU MeETaJlIaMH,
rajoreHOBOJAOPOJIaMH, TOpPEHHUE), IPUMECHEHHUE.
Bopoponnas cBsaA3b. [leiicTBue MeTaHOJIa U
ATaHOJIa HA OPTraHW3M 4YeJioBeKa. MHOroatoMHbIE
CIIUPTHI. DTUJICHTJIMKOIb U TJUIIEPUH: CTPOCHUE,
buznaeckue 51 XUMHUYECKHE CBOICTBa
(B3aMMOJICHCTBUE CO IIEJIOYHBIMH MeETaJIAMHU,
Ka4eCTBEHHAss pEaKknWsi Ha  MHOTOaTOMHBIE
cnupThl). JlelicTBUe Ha OpraHu3M 4YeJOBEKa.
[lpumeneHne TaMIEpUHA W ATUICHTJUKOJA.

®enon. CtpoeHue MOJNEKYIbl, (u3nueckue u
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XUMUYeCcKre cBoiicTBa ¢eHona. TOKCHUYHOCTH

¢enomna. [lpumenenue penona

Tema 7. Aabaernapl. KapOoHOBbIE KHCIOTBI.

Cioxubie 3pupsbl

Anpneruansl:  QopManpaerus U - aneTadbIeruj,
XUMHUYECKOE CTpPOEHHUE, buznyeckue u
XUMUYECKHE CBOWCTBAa (pEakiuu OKUCICHHUS U
BOCCTAHOBJICHUS, KaueCTBEHHBIE  PEAKIUH),
noinydyeHue u  npuMeHeHue. OJTHOOCHOBHBIE
npeaeibHble KapOOHOBBIE KHCJIOTHI: YKCyCHas
KHUCJIOTA, XUMUYECKOE CTpOoeHue, (PU3NuecKue u
XUMHYECKHE CBOMCTBa (0OIIME CBOMCTBA KHCIIOT,
peaxuus TepudUKaIIN), MOJTy4YEeHUE u
npumeHenne. CrteapuHoBasi M OJIEMHOBAs
KHUCJIOTBI KaK IpeACTaBUTENN BBICIINX
KapOOHOBBIX KHCJIOT. MblJa Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, WX MOIOIEe JeiCTBUE.
Cnoxubie 2pUpBI KaK TPOU3BOIHBIE KapOOHOBBIX
KACIIOT. ['uaponu3 cioxHbIX 3¢GupoB. Kupbl Kak
MIPOM3BOJIHBIE TIUIIEPUHA U BBICIITUX KapOOHOBBIX

KHUCIOT. ['HaAponun3 :KUpoB

Tema 8. YrieBoan:

VYrneBoasl: COCTaB, KiIacCH(PUKALHS YTIIEBOOB
(MOHO-, &uM- W mnonucaxapuibl). [Mroko3a —
POCTEUIINN MOHOCaXapuu: O0COOEHHOCTH
CTPOCHHUSI MOJIEKYJbl, PUMUECKUE U XUMHYECKUE

CBOMCTBAa (B3aUMOJCUCTBHE C THAPOKCHUIOM
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Menu(ll), oxucieHue aMMHAYHBIM PACTBOPOM
okcuna cepebpa(l), BoccTtaHOBIEHUE, OpOKEHUE
[JIFOKO3bI ), HAXOXKJICHHE B IPUPOJIC, TPUMEHECHHUE,
ounonornyeckas posb. DotocunTe3. PpyKTo3a Kak
uzomep riaoko3bl. Caxaposza — MpeacTaBUTENb
JMcaxapyuaoB, THAPOJIN3, HAXOXKICHUE B MPUPOJIC
u npumeHeHue. Kpaxman u uemnono3a Kak
npupoHbie monuMepbl. CTpoeHHE Kpaxmalia |
HEeUTI003bl. DU3MYecKHe U XUMHYECKUE
CBOMCTBa Kpaxmayia (THAPOIN3, KaueCTBEHHAas
peaxius ¢ Hoa0M)

DOKCIEpUMEHTAIBHBIE METOJIbl U3YUYEHUS BEIIECTB
U UX MPeBpAIICHUN:

JlaGopaTopHBbI€ OTBITHI

— FOpPEHUE CIIUPTOB;

— okucienue staHona okcugom meau(1l);

— B3aMMOJICHCTBHE TIIMUEPUHA C THUAPOKCUIAOM
menu(Il);

—  OKHWCIICHHE  aJbJerujjoB  aMMHUAYHBIM
pactBopoMm okcuaa cepebpa(l) m ruApOKCHUAOM
meau(Il);

— B3aMMOJICCTBUE Kpaxmaia ¢ HOAOM.
[IpakTueckast padora Ne 2. CpolicTBa pacTBOpa
YKCYCHOU KHCJIOTHI.

Brruucnenus

— 10 YPAaBHEHUIO XUMHYECKON peakuuu (Macchl,
00BéMa, KONMMYECTBA WMCXOIHOTO BEIECTBA WIIH
MPOAYKTa PEAKIUH O U3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOIo M3 MCXOAHBIX BCIHICCTB HJIA
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MPOIYKTOB PEAKIUH)

OcHOBHBIE BU/IbI ACSATENBHOCTH O0YYaIOUIUXCs IO pa3zieny 3

PackpbIBaTh CMBICT U3y4a€MbIX NOHITHH (BBISIBISITH UX XapaKTEpHbIC MPU3HAKN),
YCTaHABIIMBAaTh UX B3aMMOCBSA3b, UCIIOIb30BATh COOTBETCTBYIOIINE MOHATUS IIPU
ONMCAHUU COCTaBa, CTPOEHUS U NPEBPALLIEHNUN OPTAaHUYECKUX COCTUHEHUN.
Hcnonp30BaTh XMMHUYECKYK) CHMBOJIMKY JUISl COCTAaBJIEHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (HOpPMYJT OpraHUYECKUX BEIIECTB.
VYcraHaBnMBaTh NPUHAMIECKHOCTD BEMIECTB K ONPEAECIEHHOMY KJIacCy MO COCTaBY
U CTPOEHHIO, Ha3bIBaThb HUX IO CHCTEMAaTUYECKOW HOMEHKIAType; MPUBOJIUTH
TPUBUAJIbHBIE HA3BaHUSA OTACJIbHBIX MPEACTABUTENECH KUCIOPOACOAECPKALINX
COEIMHEHUH.

XapakTepu3oBaTh COCTaB, CTPOEHUE, MPUMEHEHHUE, (PU3MUYECKHUE U XUMHUUYECKHUE
CBOICTBa, BaXKHEWIIHWE CIMOCOOBI TOJYYEHHUS TUIMUYHBIX MpeACTaBUTENIEH
pPa3IUYHBIX KJIACCOB KHCIOPOACOAEPKAIUX COCAUHEHUH (METaHOJIa, JTaHOJIa,
ruuepuHa, ¢eHona, ¢GopManbIeruia, ameTagbleruia, YKCYCHOM KHCIOTHI,
TJIFOKO3bI, Kpaxmaia, LEeJUIFOJIO3b] ); BBISBIISITh T€HETUYECKYIO CBSI3b MEXy HUMHU
U IOATBEPXKAATh €€ HalW4Yue YPABHEHUSAMH COOTBETCTBYIOIIUX XUMHUYECKUX
peaxiuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIL.

OnuceiBaTh  COCTaB, XHMHYECKOE€ CTPOEHHE M  IPUMEHEHUE  JKUPOB,
XapaKTEpU30BaTh UX 3HAUYCHUE JUIS )KU3HEIEATEIBHOCTH OPraHu3MOB.
Oco3HaBaTh OMACHOCTb BO3JACHCTBHA HA JKUBBIE OPraHM3MBbl OINPENEIEHHBIX
OpPraHUYEeCKUX BEIIECTB U MOSCHATh Ha MpUMEpax CIOCOObl YMEHBIIECHUS U
IIPEAOTBPALLECHUS X BPEAHOTO BO3IECHCTBUSA HA OPTaHU3M YEJIOBEKA.
Hcnonp30BaTh  €CTECTBEHHO-HAYYHBIE METOABI ITO3HAHUS —  NPOBEICHHUE,
HAOMIOJICHNe U ONHMCAHHE XUMHYECKOro JKCIepUMEHTa (J1abopaTopHble W
MpaKkTU4ECKUEe padoThl).

CnenoBath mpaBuiaM 0e3omacHoi paboThl B 1abOpaTOpUM MPU HCHOJIb30BAHUU
XUMHYECKOM MOCyAbl U OOOpYyHOBaHMs, a TaKXe MpaBWiIaM OOpalleHHs C

BC€ICCTBAMHM B COOTBCTCTBHM C HMHCTPYKHOHAMH BBIIOJIHCHHA J'Ia60paTOpHI>IX
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OMBITOB M MPAKTUYECKUX padOT MO MOJYYEHHIO M H3YyYEHUIO OPraHUYEeCKUX
BEIIECTB

[IpencraBnarh pe3yiabTaThl dSKCHEpPUMEHTa B (OpME 3alUCU  ypaBHEHHI
COOTBETCTBYIOIINX PEAKIUI U J€JaTh BEIBOJIBI HA UX OCHOBE.

[IpoBOAUTE BEIYMCIIEHUS 110 YPABHEHUIO XUMUUYECKOW pPEAKLUN.

CaMOCTOSTENIBHO  IUIAHUPOBaTh M OCYIIECTBIATH CBOK  ITO3HABATEIIBHYIO
NEeSATENbHOCTh; MPUHUMATh AaKTUBHOE Yy4YyaCTHE B TPYNIOBOM  y4yeOHOM

ACATCIIBHOCTH

3 Xumus  10-11
kiacc OI'AOY
BO

«l"ocynapcTBeHH
bIil YHUBEPCUTET

IMPOCBCIICHUA

Tpenaxep
«Obmako
3HAaHUU. XUMHS
4 | A3zorcoaep:kaiuyne OpraHuyecKue coeInHeHus 10-11 KJIacc
000 «®Pu3nkoH
J1a6»

Xumust 10-11
KJIaCChl
'AOY BO
MI'TIY

Xumusa 10, 11

KJIaCC
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000
«MobunpHOE
DIIEKTPOHHOE

oOpa3zoBaHue»

bubanoreka
MOII
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
OJIUMITHAJIA
IIKOJIBHUKOB
https://vos.olimp

lada.ru

MockoBckas
OJIMMIIHAJIa
[IKOJIbHUKOB
https://mos.olim

piada.ru

Tema 9. AMUHBI. AMUHOKHUCJ0THI. bejikn

AmuHbl. MeTunaMMH W AaHWIHWH: COCTaB,
CTpOeHHE, (PU3NYECKUEe M XUMUUYECKUE CBOMCTBA
(ropeHue,  B3aMMOJCWCTBUE C  BOJOM U
KHUCJIOTaMH). AMHWHOKUCIOTH Kak am(pOTepHbIC

OpPraHu4CCKHC COCIUHCHU. du3nuecKue u
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XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMEpPE
TJIMIHA). buonornueckoe 3HAYEHUE
aMUHOKUCIIOT. llenTuabl. benku kak nmpupomHbie
BBICOKOMOJIEKYJIIpHbIE coenuHeHus. llepBuunasi,
BTOpUYHAsT M TpETUYHAs CTPYKTypa OEJIKOB.
XUMHUYECKUE  CBOMCTBA  OCJIKOB:  THUJIPOJIU3,
JieHaTypalus, KaueCTBEHHbIE pEaKIMK Ha OEeJKu.
DKCMEPUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB
Y WX TIPEBpAIICHUN:

JleMoHCTpauuu

— neHaTypaius 6€JIKOB IPU HArPEeBaHUU;

— IBCTHLBIC PCAKITUHN OEJIKOB.

OcHOBHBIE BUJIBI JICATEIILHOCTH 00yUYarOIIUXCs 10 pasaeny 4

PackpbIBaTh CMBICI U3y4aeMbIX TOHSATHH (BBIABISATh UX XapaKTEPHBIE MTPU3HAKH),
yCTaHABJIUBAaTh UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHUS TIPU
ONMCAaHUU COCTaBa, CTPOCHUS U TIPEBPAIICHUIN OPraHUYECKUX COETUHECHU .
Hcnonb3oBaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIIEHHON) (HOPMYIT OPraHUIECKUX BEIIECTB.
OnpenensTe NMPUHANICKHOCTh BEIIECTB K ONpPEIeIEHHOMY KJIacCy MO COCTaBy U
CTPOCHHMIO, HA3bIBaTh HMX II0 CHUCTEMAaTUYECKOM HOMEHKJIATypeE; IPUBOJIUTH
TpUBHUATIbHBIC HA3BAHUS OT/ACIIBHBIX IIPECTABUTEIICH.

XapakTepu30BaTh COCTaB, CTPOCHHE, MPUMCHECHHE, (U3UUCCKHE U XHUMHUYCCKHE
CBOMCTBa, BaXXHEWINHE CIOCOOBI TIONYYCHHS THUIMYHBIX IIPEJICTaBUTEICH
a30TCOJIEP KAMINUX COCTUHEHUH (TIUIIMHA U OCIIKOB).

[TosicHATH HA TpUMEpax 3HauYeHHUE OCIIKOB ISl OpraHu3Ma YeJIOBeKa.
Ncnonb3oBaTh €CTECTBEHHO-HAy4YHbIE METOJABI TO3HAHUS — HaAOI0AaTh W
ONHUCHIBATH JE€MOHCTPAIMOHHBIN SKCIIEPUMEHT.

CaMOCTOSITeILHO  IUIAHUPOBATH M OCYIIECTBJISATH CBOIO  MO3HABATEIbHYIO

NEeATEeNIbHOCTh, TMPUHMMAaTh AaKTUBHOE YyYacTHE B TPYINNOBOM  y4yeOHOU
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ACATCIIBHOCTHU

5 |BbIicokoMoJIeKY/IsIpPHbIE COeIMHEHUSI

Xumus 10-11
kimacc  DPI'AOY
BO

«l"ocynapcTBeHH
bl YHUBEPCUTET

IMPOCBCIICHUA

Tpenaxep
«O6naxo
3HaHUU. XUMHUSA
10-11 KJ1acc
000 «Pu3nkoH
Jlab»

Xumust 10-11
KJIACCBI
'AOY BO
MITIY

Xumua 10, 11
KJ1acc

000
«MobunpHOE
DneKTpOHHOE

00pa3oBaHUE»

bubauoreka

MO
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https://uchebnik.
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Bcepoccurickas
oJimMIInaga
IIKOJIBHUKOB
https://vos.olimp

lada.ru

MocKoOBCKas
OJIMMITHAIA
HIKOJIBHUKOB
https://mos.olim

piada.ru

Tema 10. IlnacTmaccnl. Kayuyku. Boiokna

OcHOBHbIE HOHSATHUS XUMUU
BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
HOJINMED, CTPYKTYpHOE  3BEHO, CTEIEHb

I[MOJIUMCPpHU3alIn, CPpCAHAA MOJICKYJIIpHAsA Macca.

OcHOBHbIE METOJIbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEMHEHNN —
MOJIMMEPU3ALINS u MTOJIMKOHICHCALTHSL.
[InactmMaccsl  (MOJMUATUIIEH,  MOJHUIIPOIUJIIEH,

NOJIMBUHUIIXJIOPU, MONUCTUPOT). HaTypaibHblii
U CHUHTETHYECKHE Kayuyyku (OyTaJueHOBBIN,
XJIOPOTIPEHOBBIM W HM30MPEHOBHIN). BomokHa:
HaTypaJibHble  (XJIOMOK, HIepCTh,  MIENK),

HWCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO3a),
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CUHTETUYECKHUE (xarmpoH U JaBCaH).
OKCIIEpUMEHTAJIbHBIE METO/IBI N3YUYEHHUSI BEILECTB
U UX MIPEBPALCHUN:

JlemoHCcTpanus

— O03HAaKOMJIEHHE C 00pa3laMM HPUPOAHBIX HU

HNCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAY4YYKOB

OcHOBHbBIE BUJIBI JICATEIILHOCTH 00YUYarOIIUXCS 10 pa3jeny 5

BJI&IICT]’:» N3y4dCMbIMU XUMHNYCCKNMHU IIOHATUAMMU . PACKpPBIBATH CMBICJI
N3y4aCMbIX MOHATUM U NPpUMCHATL OTHU TOHATHA IIPHU OIMMCAHWU COCTaBa H
CTPOCHUA BBICOKOMOJICKYJIAPHBIX OPraHUYCCKHUX BCHICCTB, JJIA OOBSICHEHU S
OTACJIBHBIX (1)aKTOB U SIBJICHUM.

Hcnons3oBaTh XUMHUYCCKYIO CUMBOJIMKY IJId COCTABJICHHA CTPYKTYPHBIX (1)OpMy.H
BCIICCTB U ypaBHeHI/Iﬁ pCaKIII/II;’I MMoJIMMCpPpU3alu U IMMOJIUKOHACHCAIIUN
OnuceIBaTh COCTaB, CTpPOCHHUC, OCHOBHLIC CBOMCTBaA Kay4yKOB, HauoOoJee
paCHpOCTpaHéHHBIX BHAOB IINIaCTMACC, BOJIOKOH; IMPUMCHCHHC B PA3JIMYHBIX
oTpaciiix. Hcnons30BaTh CCTCCTBCHHO-HAYYHBIC MCTOAbI ITO3HAHUA — Ha6JHOI[aTL

N OIIMCBhIBATDH I[GMOHCTpaHI/IOHHI)If/JI OKCIICPUMCHT

DNEeKTpOHHbIE
No Konuuec [00pazoBaTeIbHbI
n/ | Bua nporpaMMHOro marepuana TBO € pecypchl
i 4acoB

13 XuMus 10-11

kiacc DPIrAOY
6 |TeopeTuuyeckue OCHOBbI XUMHUH

BO

«l"ocynapcTBeHH
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bIll YHUBEPCUTET

MIPOCBEILICHUS

TpeHaxep
«O6naxo
3HaHUU. XUMHSA
10-11 KJ1acc
000 «®u3ukoH
Jlab»

Xumus 10-11
KJIACCBI
'AOY BO
MITIY

Xumusa 10, 11
KJ1acC

000
«MobunbHOE
DNeKTpOHHOE

00pa3oBaHUE»

bubanoreka
MO
https://uchebnik.

mos.ru/catalogue

Bcepocculickas

OJIMMIINAJa
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IIKOJIBHUKOB
https://vos.olimp

lada.ru

MocKOBCKas
oJinMIiazaa
IIKOJIbBHHUKOB
https://mos.olim

piada.ru

Tema 11. Crpoenune atomos. Ilepmognueckuii
3akoH U [lepmonnyeckasi cucteMa XUMHYECKUX

iemenToB /. U. MenaeseeBa

3

XUMUYECKUA d3JIeMEHT. AToM. Sapo aroma,
M30TOIIEI. DJIEKTPOHHAs 0001104YKa.
DHEPreTUYeCcKue ypoBHHU, MOAYPOBHU. ATOMHBIC
opourtanu, s-, p-, d-amementel. OcobeHHOCTH
pacripesielicHus 3JIGKTPOHOB 10 OpOUTaIsIM B
aToMax »3JIEMEHTOB MEPBBIX YETHIPEX MNEPHUOIOB.
DJNIeKTpOHHAs KOH(pUTypanus aTOMOB.
[leppuonnuecknit  3akoH u  llepmogmueckas
cucTeMa  XUMHYecKux  anemeHtoB J[. .
MenpeneeBa. CBsi3b NEPUOIUUYECKOTO 3aKOHA U
[Tepunoanueckoit CHCTEMBI XHUMHYSCKHX
anemenToB /. M. MeHnneneeBa ¢ COBpeMEHHOU
TEOpUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTHU
W3MEHCHMS CBOWCTB XHMMHYECKHUX JJIEMEHTOB H
00pa3yeMbIX UMM TPOCTBIX U CIIOXKHBIX BEIIIECTB

o rpynmnam 51 MepuoaaM. 3HauCHUE




86

IIEPUOJUYECKOI0 3aKOHAa B pPa3BUTUM HAYKH.
OKCIIEpUMEHTAIBHBIE METOJIBI U3YUYEHHUs BELIECTB
U UX MIPEBPALCHUN:

JleMoHCcTpauuu

Bunet  Tabmun  «llepuonuueckas — cucrtema

XUMHYeCcKuX 31emMeHToB 1. 1. MenneneeBay»

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

PackpbIBaTh CMBICIT U3y4aeMbIX MOHSATHH (BBISABISATh UX XapaKTEepHbIC MPU3HAKN),
YCTaHABIIMBATh UX B3aUMOCBS3b.

PackpeiBate cmbicn  mepuoaudeckoro 3akoHa JI. WM. Menneneesa wu
JEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOLLYIO, O0O0BSCHUTETILHYIO U
POTrHOCTUYECKYIO (DYHKITHH.

XapakTepu30BaTh NEKTPOHHOE CTPOEHUE aTOMOB XMMUYECKUX 3JIEMEHTOB 1—4
MEPUOJIOB, HWCIONB3yS TOHATHS  «S-, P-, O-3JCKTPOHHBIC OpOUTAINY,
«HEPreTUYECKUE YPOBHU.

OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMUMUUYECKHUX DJIIEMEHTOB U HX
COCIMHEHUHM 10 TepuoaaM W rpynnam llepuoguueckorl cUCTEMbl XUMHYECKUX

snementoB 1. 1. MenneneeBa

6. |Tema 12. Ctpoenune BemecTsa. MHorooopa3sue (4

2 |BermiecTB

Ctpoenue BemiecTBa. XUMHUUYECKasl CBsI3b. BuJbl
XUMHUYECKOU CBS3M (KOBaJCHTHas HEMOJSpHAS U
noJisipHasi, MOHHAs, MeTajuIm4eckas). MexaHu3Mbl
0o0pa3oBaHUs KOBAJICHTHOM XHUMHYECKOW CBS3H
(0OMEHHBIIH u JIOHOPHO-aKIIENTOPHBIN).
Bopoponnas CBSI3b. BaneHTHOCTE.
DNIEKTPOOTPUIIATENBHOCTh. CTENEHb OKHUCICHUA.

Honpl: katmoHBI W  aHUOHBL.  BemecTBa
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MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.
3aKOH TIOCTOSIHCTBA COCTaBa BEIECTBA. [HIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BEILECTB.
[Tonste 0 mucnepcHbIX cucrtemax. VICTUHHBIE U
KOJUIOUJHBIE  pacTBOpbl.  MaccoBasg 10
BEIIECTBA B PacTBOpE. Knaccuduxanus
HEOpraHWYeCcKux coeanHeHud. HomeHnknarypa
HEOPraHWYECKUX BEIIECTB. ['eHeTHuyecKas CBSA3b
HEOPraHWYECKUX BEIIECTB, MNPUHAMICKAMNX K
pa3JIMYHBIM KJ1accaM

DKCMepUMEHTAIbHbIE METO/Ibl U3YUYEHUS BEIIIECTB
U WX TIPEBpAIICHUN:

JlemoHcTpanuu:

— MOJIEJIM KPUCTAJUIMYECKUX PELIETOK.

Pacuérnbie 3anaum:

— pacdeTsl C  MCIIOJIB30BAaHUEM  IIOHSATUSA

«MacCCoBas a0J1 paCTBOPCHHOI'O BCIICCTBA»

OCHOBHBIE BUJIBI JICATEIIBHOCTH 00yYarOITUXCS

Tema 13. Xumnueckne peakuuu

Xumuueckas peaxkmus. Knaccuduxarus
XUMHYECKHX PEaKIUd B HEOPraHUYECKOHM U
OpraHUYECKOM XMMHUU. 3aKOH COXPAHEHHSI MACChI
BCILIECTB; 3aKOH COXPAHCHUS M NPEBPALICHUSA
SHEPIUM MpU XUMHUYECKHX peakiusix. CKOpocTb
peakuu, €€ 3aBUCMMOCTb OT  Pa3JIMYHBIX
dakTopoB. OOpaTtumbie peakiuu. XUMHUYECKOE

PaBHOBECHC. CDElKTOpBI, BIUAOININEC HAa COCTOAHUC
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XuMH4eckoro  pasHosecusa.  IIpuHmun  Jle
[Ilatenbe. DAEKTPONIUTHYECKAS]  JUCCOLMALIHS.
CunpHble U crnadble AMeKTpoauThl. Cpena BOAHBIX
pacTBOPOB  BEILECTB: KHCJIas, HEUTpaJbHad,
mienoyHas. [loHsATHe O BOJOPOJHOM IOKa3aTelse
(pH) pactBopa. Peakuuu uoHHOro oOMEHa.
I'maponu3 OpraHuveckuXx MW HEOPTraHUYECKUX
BEILIECTB. OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [lonarue o0 37eKTposiM3e pacIuiaBoB U
pactBOpoB coueil. [Ipumenenne anekTponausa.
OKCIEpUMEHTAJIbHBIE METOJIbl U3YUYEHHUs BEUIECTB
Y UX MPEBpAICHUN:

JleMoHCTpanuu

— MOJIEJIA KPUCTAIUINYECKUX PEIIETOK;

—  pa3loXKeHHe MepoKcuaa BoAOpoAa B
NPUCYTCTBUU KaTaau3aTopa.

JlaGopatopHbie pabOTHI

— MPOBEICHHUE PEaKIMii HOHHOTO 0OMEHa;

— OINpENEeNICHHE CpeAbl PAacTBOPOB BEMIECTB C
MOMOIIbIO YHUBEPCAIBHOTO HHANKATOPA.
[IpakTrueckast pabora Ne 1. BausiHue pazinyHbIX
(akTOpOB Ha CKOPOCTb XHMHUYECKOH peakLuu.
Brrancnenus

— pacyerel €  WCHOJIb30BAHUEM  IIOHATHSA
«MaccoBas J10J1s1 PACTBOPEHHOTO BEILIECTBAY;

— pacy€Tel MO YPaBHEHUAM XUMHUUYECKUX
peakiuui, B TOM 4YHUCJIE TEPMOXMMHUYECKHE

pacy€Thl

OCHOBHBIEC BHUABI ACATCIIBHOCTHU 06yqafom1/1xc;1
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PackpbIBaTh CMBICT HU3y4aeMbIX NOHATUH (BBIACIATh UX XapaKTEPHbIE MPU3HAKH)
U NPUMEHATH 3TH TOHATUSA NPU ONMMCAHUHU COCTaBA M CTPOCHHMS BEIIECTB, IS
O0OBSCHEHUS OTACNIbHBIX (PAKTOB U SIBJICHUU.

OrnpenensiTh BUAbl XUMUYECKOW CBA3U (KOBAJECHTHOM, MOHHOM, METAJTMUYECKOM,
BOJIOPOJIHOM) B COEJUHEHUSX; THUIl KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOIO
BEILIECTBA.

OnpenensTe BaJEHTHOCTb M CTENEHb OKHUCICHHMS XHMHUYECKHX JJIEMEHTOB B
COCMHEHUAX Pa3JINYHOI0 COCTaBA.

IIpoBOINUTE BBIYMCIIEHHUS C UCIOJIB30BAHUEM IIOHTHUS «MaccoBas J0JIisl BELeCTBa
B PacTBOpE»

OOBSCHATh 3aBUCUMOCTh CKOPOCTHM XHMHMUYECKOW PpEaKIUU OT PpPa3InyHbIX
bakTopoB.

OrnpenensTe XapakTep CMEIMIEHUS XMMUYECKOTO PAaBHOBECHUSI B 3aBUCHMOCTU OT
BHEIIHEro Bo3aeiicTBus (npuniuin Jle [larense).

CocTaBiITh ypaBHEHHUS! PEAKLUUN PA3JIUYHBIX THUIIOB; IOJHBIE U COKpAIIEHHBIE
VOHHBIC YPABHEHUS PEAKUUW, YUYUTBIBasl YCJIOBHUs, MPU KOTOPBIX 3TU PEAKLHUU
UAYT 10 KOHILIA.

ITonTBepkaaTh CylmIECTBOBAHUE T'€HETHUYECKOU CBS3U MEKJY HEOPraHUYECKUMU
BEILIECTBAMHU C ITOMOILBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIAM.
[IpoBoauTh, HaOMIOJATH W  ONUCHIBATH XUMHUYECKHW OKCHEPUMEHT: IIO0
ONPENEIICHUI0 CPEAbl BOJHBIX pPAaCTBOPOB BEILIECTB, BBIABICHUIO YCIOBUU
NPOTEKAaHUsI peakuil HOHHOTO OOMEHa, M3YyYEHHUIO BIUSHUS pPa3IMYHBIX
(aKkTOpOB Ha CKOPOCTH PEAKIIHA.

CnenoBaTh mpaBujaM MOJb30BAaHUS XUMHMYECKOM MOCYn0oM M 1a00paTOpHBIM
000pyTI0BaHHEM.

[IpencTaBisTh pe3ynbTaThl XHMHUYECKOTO 3KCIEpUMEHTa B (opMme 3alucu
YPAaBHEHHMM COOTBETCTBYIOIINX PEAKIIMN U AENIATh BBIBOABI HA KX OCHOBE.
IIpoBOAUTE BBIYHCIECHHS II0 YPAaBHEHHUSAM XUMHYECKMX DEAKLIUH, B TOM YHCIIE

TCPMOXHUMHUUYCCKHC paC‘-IéTI)I
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Heopranuuyeckast xumust

17

Xumus 10-11
kiacc  DPI'AOY
BO

«l"ocynapcTBeHH
bIll YHUBEPCUTET

MIPOCBEILICHUS

Tpenaxep
«O6nako
3HaHUU. XUMHS
10-11 KJ1acc
000 «Pu3nkoH
Jlab»

Xumust 10-11
KJIACCHI
'AOY BO
MITIY

Xnumua 10, 11
KJ1acc

000
«MobunpHOE
DNeKTpOHHOE

00pa3oBaHUE»

bubanoreka
MBI
https://uchebnik.
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mos.ru/catalogue

Bcepoccurickas
oJimMIInaga
IIKOJIBHUKOB
https://vos.olimp

lada.ru

MocKoOBCKas
OJIMMITHAIA
HIKOJIBHUKOB
https://mos.olim

piada.ru

Tema 14. MeTalibl

Meransl. [Tomoxenue METAJIJIOB B
[Tepunoanueckoit cucTeMe XUMHUYECKUX
snemenToB JI. M. MenngeneeBa. OcoOeHHOCTH
CTPOCHHS  DJIEKTPOHHBIX  O00OJIOYEK  aTOMOB
metaiuioB.  OOmue  ¢u3HyUecKkue  CBOWMCTBA
METaJIOB. CnuaBbl METAJJIOB.
DNEKTPOXUMUUYECKUI Pl HAMIPSKEHU METAJUIOB.
XUMHYECKHUE CBOMCTBA BAXKHEUIIMX METAJIJIOB
(Hatpuii, kanuii, kanbiui, OOImME CrIOCOObI
noinydyeHuss MetrauioB. Metamnyprusa. Kopposus
MetaiuioB. CrnocoObl  3amMTBl  OT KOPPO3HH.
[IpruMmeHeHne METaIOB B OBITY M TEXHUKE

9KCHepI/IM€HTaJ'IBHBIC MCTOAbI M3YYCHHUA BCHICCTB

Y UX MPEBPALICHUN:
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JleMoHCcTpauuu

— o0pa3ilbl HEMETAJIOB;

— B3aUMOJECHCTBUE MEIU C a30THOU KUCIOTOU
Pa3IMYHON KOHIICHTPALIUHU;

— KoJuieKIusa «MeTauibl U CIIJIaBb».
JlaGopaTopHBIE OMBITHI

— KAUECTBEHHBIE PEAKIMU HAa aHUOHBI U KATHOH
aMMOHUS;

— B3aUMMOJICMCTBHUE THUJPOKCHJA AIFOMUHUS C
pacTBOpaMu KUCIIOT U LIEJIOYEH;

—  KaueCTBECHHbIE pEAKIMM Ha  KaTHOHBI
METaJIOB.

[Ipaktuueckue pabdorst Ne 2.  Pemenue
JKCIIEpPUMEHTAJIbHBIX 3aza4 o TeMe
«HemeTanibi»; No 3. Pemenue
JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TeMe «MeTabi».
Brruncnenus

— pacué€Thl MacChl BElIeCTBAa MM O00BEMA ra3oB
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIH
00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIHH
BEIIECTB; pacuéThl mMacchl (00BEMA, KOIMYECTBA
BEILECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO U3
BEILIECTB UMEET IPUMECH;

— pacu€étel Maccel (00BEMa, KOJIMYECTBA
BEILIECTBA) MPOJYKTa pEaKUWH, €ClIh OIHO U3
BEILIECTB JIaHO B BHJIE PAacTBOpPA C ONPEACIEHHON

MacCOBOM J0JIEN PACTBOPEHHOTO BELIECTBA.

OCHOBHBIEC BHUABI ACATCIIBHOCTHU 06yqafom1/1xc;1

PackpbIBaTh CMBICI W3y4aeMbIX MOHATHUH (BBIAETSATh UX XapaKTepPHbIEC MPU3HAKH )
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U MPUMEHATh 3TU MOHATUS MPU ONUCAHUU COCTaBa U CTPOEHUS BEIIECTB, IS
O0OBSCHEHUS OTACNIbHBIX (PAKTOB U SIBJICHUU.

OOBsICHATH O0IIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB 3JIEMEHTOB —
METaJVIOB U UX COEIMHEHUUA C YYETOM CTPOCHHSI MX aTOMOB U IOJIOKEHUSB
ITepronnueckon cucreMe XxuMuueckux siemMeHToB [l. 1. Menneneesa.
XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBAa METANJIOB, HX
BaXXHEUIINX COEAMHEHHH, MOATBEpXK/as 3TO OMHMCAHME MpPUMEpPaMU ypaBHEHHM
COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUi; MPUMEHEHHE METAJIOB B Pa3JIMYHbIX
00J1acTsX, a TaKXKe MCIOJIb30BaHUE MX JUISl CO3/IaHMSI COBPEMEHHBIX MaTe€pHalioB
Y TEXHOJIOTHUM.

PackpriBath CYIIHOCTh OKHCJIUTETbHO-BOCCTAHOBUTEIIbHBIX peakuuii
MOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOIO OajaHca 3TUX PeaKIui.

[IpoBoauTH peakiuu, MOATBEPHKAAIOIINE XapaKTepHbIE CBOWCTBA HM3y4aeMbIX
BEILECTB; PACIO3HABATh OIBITHBIM ITYTEM MOHBI METAJUIOB, IPUCYTCTBYIOUIUE B
BOJHBIX PACTBOpAX.

HaGmronath ¥ onuchIBaTh 1€MOHCTPAIIMOHHBIE OTBITHI, MPOBOJIUTh U OMKUCHIBATH
XUMHYECKUN  JKCIEpUMEHT (JabopaTopHble M MpakTUYecKue pabdoThl).
[IpencraBnarh pe3yabTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (¢opMe 3amucu
YpaBHEHUW COOTBETCTBYIOLIMX PEAKIIMI U JI€JIaTh BHIBOJIBI HA UX OCHOBE.
CrnenoBaTh MpaBWJaM IMOJb30BaHUA XHMHUYECKOW MOCYNOHW W 1ab0paToOpHBIM
000pyTI0BaHHEM.

IIpoBOAMTE BBIYMCIIEHUS 110 YPABHEHHUSIM XUMHUYECKUX PEAKLIUM.
CaMOCTOSTENIBHO  IUIAHUPOBAaTh M OCYIIECTBIATH CBOK  ITO3HABATENIBHYIO
NEeATENbHOCTh; INPUHUMAaTh AaKTUBHOE Yy4YyaCcTHE B TPYNIOBOM  yd4eOHOM

ACATCIIBHOCTHU

7. 9
) Tema 15. Hemeraiibl

Hemeramnel. [lomoxenue HEMETAJJIOB B

[Tepuonnueckoi CHUCTEME XAMHUYECKUX
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snemenTtoB JI.M. MeHnmeneeBa M 0OCOOCHHOCTH
cTpoeHuss  atomMoB.  Du3uyecKue  CBOUCTBA
HEMETAJUIOB.  AJIOTpONHsT HEMETaUIoB  (Ha
npuMmepe  Kuciopona, cepel, (¢ochopa
yriepojaa). XUMHUUYECKHE CBOMCTBA BaKHEHIITUX
HEMETAJJIOB (TaJlOT€HOB, Cephl, a3oTa, ¢ocdopa,
yraepona W kpemHus). OKcuabl HEMETaJJIOB.
Kucnoponconepxamue kucinorsl. BomopoaHbie
COEJIMHEHUSI HEMETAILIIOB.

DKCIEPUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIIECTB
U UX MPeBpAIICHUN:

JlemoHcTpanuu:

— 00pas3iibl HEMETAJIJIOB,;

— B3aUMOJIENCTBHE MEOU C a30THOM KHCIIOTOM
Pa3IMYHON KOHILICHTPAIUK.

JIaGopaTopHBI€ OMBITHI:

— KayeCTBEHHBIE PEAKLIMU HA AHUOHBI M KATHOH
aMMOHHSI.

[Ipaktuueckue pabotei: Ne 3. Pemienue
AKCHEPUMEHTATIbHBIX 3a1a4 o TEME
«HemeTtannsi».

PacuéTHbie 3anaum:

— pacyeThl MacChl BENIECTBA WM 00BEMa ra30B 10
U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe WIIH
00BEeMy OJHOTO M3 YYACTBYIOIIMX B PEAKIHH
BEILIECTB;

pacueTsl Macchl (00BbEMa, KOJUYECTBA BEILIECTBA)
NPOAYKTOB PpEAKLHMHU, €CIU OAHO W3 BEIIECTB

HMCECT IIPUMECHU
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CBfi3b HeEOPraHMYeCKMX M OPraHHYecKHX |2

BEIIECCTB

Heopranmueckne W OpPraHMYeCcKUE KHCIIOTHI.
Heopranmueckne W OpraHWYeCKHME OCHOBAHHS.
AmpoTepHble HEOPraHUYECKUE U OPraHUYECKHe
COETMHEHUS. ['eneTnueckas CBS3b

HCOPTaHUYCCKUX U OPTAHHUYCCKHUX BCUICCTB

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

PackpbiBaTh CMBICH W3y4aeMbIX MOHATHH (BBIACTSATHh UX XapaKTePHbIE MPU3HAKH )
U MPUMEHSTh 3TH TOHATHUS NPU ONHMCAHUM COCTaBa M CTPOEHUSI BEIIECTB, IS
0OBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUH.

OOBSACHITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB HEMETAIOB U HX
COEIMHEHUN C Y4ETOM CTPOEHHS HMX aTOMOB M MoOJioXKeHus B llepuomgmueckoit
cucTeMe XMMHUUYEeCKUX 3jieMeHTOB /. 1. MeHpaeneeBa.

XapakTepu3oBaTh (ONMHUCHIBATH) OOIUE XUMHUUYECKHE CBOMCTBA HEMETAUIOB, UX
BLKHEUIIIMX COCAUHECHUM, MOJITBEPHKIAS 3TO OMUCAHUE IMPUMEPAMU YPaBHCHUM
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUHA.

XapakTepu3oBaTh BIUSHUE HEMETAUIOB M HX COCAMHECHHI Ha JKUBBIC
OpraHW3MbI; ONHUCHIBATH MPHUMEHEHHE B PA3IUYHBIX OO0JACTIX MPAKTHYECKOM
JIEATSIIbHOCTH YEJIOBEKA.

[TonTBepkaaThk CyIIECTBOBAHUE T'C€HETHYECKOM CBSI3U MEXIY HEOPTraHUYECKUMU
BEIIECTBAMU C MIOMOIIBIO YPABHEHHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH.
PackpriBaTh CYIIHOCTh OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHBIX peakun
ITOCPEACTBOM COCTAaBJICHHS 3JICKTPOHHOTO OayaHca dTUX PeaKIui.

[IpoBoguTh peaknuu, MOATBEPXKAAIOIIME XaPAKTEPHBIC CBOMCTBA H3y4Yae€MBbIX
BEIIECTB, PACIIO3HABAThH OMBITHBIM MYTEM AaHUOHBI, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcnonp3oBaTh CCTCCTBCHHO-HAYYHBIC MCTOAblI IIO3HAHHWA — IIPOBCACHUC,
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HaOJIIOICHUE M OMHCAaHHE XMMHYECKOro 3KCIEpUMEHTa (AEeMOHCTpPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE PAOOTHI).

[IpencraBnarh pe3yabTaThl XHUMHYECKOTO OHKCIIEpUMEHTa B (opMe 3amucu
YPaBHEHHI COOTBETCTBYIOLIMX PEAKIIMI U JIeTaTh BBIBOJIBI HA UX OCHOBE.
CnenoBaTh mpaBWaM IMOJb30BaHUA XHMHUYECKOW MOCYIOHM W 1a0OpaTOpHBIM
000pyI0BaHHEM.

[TpoBOAUTH BBIYKMCIICHUS 110 YPABHEHUSIM XUMHUECKHX PEaKIUM.
CaMOCTOSITENIBHO ~ TUIAaHUPOBAaTh M OCYIIECTBISITh CBOIO  IMO3HABATENIbHYIO

ACATCIIBHOCTD, NpuHUMAaTb AKTUBHOC  Y4YaCTUC B prnHOBOﬁ yqe6H01>’I

JeSATEITBHOCTH
4 Xumus  10-11

kiacc OIr'AOY
BO
«["ocynapcTBeHH
bl YHUBEPCUTET
MPOCBEILIEHUS
Tpenaxep
«O6mako

8 |Xummus 4 KM3Hb 3HaHUU. XuMUd
10-11 KJ1acc
000 «®Pu3ukoH
Jlab»
XuMus 10-11
KITACCHI
AOY BO
MITIY
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Xumusa 10, 11
KJ1acC

000
«MobuiapHOE
DIIEKTPOHHOE

oOpa3zoBaHUeE»

bubnuoreka
MDOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
OJTUMITHA]IA
[IKOJIbBHUKOB
https://vos.olimp

lada.ru

MockoBckas
OJIMMIIHAJIa
IKOJIbHUKOB
https://mos.olim

piada.ru

Tema 16. XuMus 1 KU3Hb

Ponr xumum B oOecleUyeHHHM SKOJOTHYECKOH,
SHEPreTUYECKOM M TIHIIEBONH  0€30MacHOCTH,

pasBUTHU MCAHUIHNHEL. [Tonstue o Hay4YHBbIX
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METOJaX TO3HAHUS BEIIECTB U XUMHUUYECKUX
peakiuii. IlpencraBnenuss o0 OOMMX HAYYHBIX
MIPUHIIMIIAX MIPOMBIIILIEHHOTO MOJTYYEHUS
BaYKHEUIIIUX BEILIECTB (Ha npuMepax
OpPOU3BOJCTBA aMMHUaKa, CEPHOM  KHUCIOTHI,
MeTaHosia). YenoBek B MHUpE  BEIIECTB,
MaTepUajJoB U XUMHUYECKHX PEAKIHU: XUMHS U
3I0pOBbE YEJOBEKa; TNpaBWJIa MCIOJIb30BaHUS
JIEKapCTBEHHBIX penapaTos; npaBuiia
6e30macHoro MCIOJIb30BAHUS npenapaToB
OBITOBOM XUMHH B TIOBCEJHEBHOM IKU3HH.

beiTOBas XuMHueckas I'paMOTHOCTb

OCHOBHEIC BHUABI ACATCIBbHOCTHU O6y‘{aI-OIIII/IXC$I

PackpbiBaTh poOJb XUMHUM B PEHICHUM DHEPreTUYECKUX, CHIPBEBBIX U
AKOJIOTUYECKUX TPOoOJIeM YeJIOBeUeCTBa, OMUCHIBATH OCHOBHBIC HaIlpaBJICHUS
Pa3BUTHSL XUMHYECKOU HAYKU U TEXHOJIOTUM.

[TpumensaTH IpaBUIIa 6€30MacHOr0 0OpaIeHHs C BEIeCTBaAMH, UCIIOIb3YEMBIMH B
MIOBCETHEBHOM JKHU3HU, IpaBWjIa TOBEACHUS B ILEIIX COCPEKEHHUS 3I0POBBS
OKpYyKaroIleli MPUPOIHON cpelibl; TOHMMAaTh Bpel (OMacHOCTh) BO3/CHCTBUS Ha
YKUBBIE OPTraHU3MBbI OINPEIECICHHBIX BEIIECTB CMbICH Moka3zatensd [1JIK, noscHATh
Ha M[OpuMepax CcrnocoObl YMEHBUIEHHWS W MPEIOTBPALCHUS HX BPEIHOTO
BO3JCHUCTBUS.

AHanu3upoBaTh W KPUTHYECKH OIICHWBATh WH(GOPMAINIO, CBA3aHHYIO C
XUMHUYECKHMU MMPOLECCAMH U UX BIUSHUEM Ha COCTOSHUE OKPYKAIOUIEN CPEJIBI.
Hcnonp30BaTh MOJMyYeHHBbIE 3HAHUS W MPEACTaBIEHUA O cepax AesTeIbHOCTH,
CBSI3aHHBIX C HAyYKOW W COBPEMEHHBIMU TEXHOJOTHSIMH, KaK OCHOBY JJIs
OpHMEHTAIINHU B BBIOOpE cBOEH Oyayiieit mpodecCuOHAIBHOM AEATEIbHOCTH.
[IpuHumath ydacthe B OOCYXIEHUU MPOOJIEM XUMHUYECKOW U SKOJOTMUECKOM

HaIIpaBJICHHOCTH, BbICKA3bIBATDH CO6CTB€HHYIO IIO3UIINIO IIO HpO6HCMC "
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IIpEeIaraTb BO3MOXHBIE IIyTH €€ PEIICHUS

HUroro 68

6. CUCTEMA OLIEHKHU JOCTUXXEHUS OBYUAIOILIUMUCS
INNIAHUPYEMBIX PE3YJIBTATOB OCBOEHMUS OBPA30OBATEJIBHBIX
IMPOI'PAMM HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUS
YUEBHBbIN NPEJIMET «XUMMWS»

Ha ypokax XuMUU OIICHUBAHUIO TMOJJIEKAT CJCAYIOIIHE CcrherupuuecKue
YMEHUS:

evloe/isimb  CYIIECTBCHHBIC TMPU3HAKU  OCHOBHBIX  XMMHYECKUX  TOHSATHI;
uUcnonb306ams TOHATHS JJI1 OOBSICHEHMsS] OTHEIbHBIX (DAaKTOB U SIBJICHUM;
8blOUpams OCHOBaHUSI U KpUTEpUHU JUIsl  KiacCU(PUKAIUK BEIIECTB
U XUMUYECKUX PEaAKIUi;

yemaunasenueams TMPUIUHHO-CIICACTBEHHBIE CBSI3M MEXKIYy OOBEKTaMU H3YyUYCHUS,
npuMeHsms B TIPOIECCE TMO3HAHMS IIUPOKO HCIOJIB3YEMbIE B XHUMHHU
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIU (XUMHYECKUM 3HAK — CHUMBOJI
aJIeMEeHTa, XUMHUecKas (hopMyJia, ypaBHEHUE XUMUYECKON PEaKIINm);
npeobpazosvleams MOJICTIbHBIE TPEACTABICHUS TIPU PEUICHUU
y4eOHO- M03HABATENIbHBIX 33/1a4;

BbIABNAMb U XAPAKMEPU306ams CYIIECTBEHHBIE MPU3HAKN M3Y4aeMbIX BEILECTB U
XUMHWYECKUX PEaKIU;

8bINOJHAMb PACUYETHI MO XUMHUYECCKUM (OpMyJIaM W YpaBHEHUSM XUMHUYCCKUX
peaKumii;

NAAHUPOBAMb U NPOBOOUMb XUMUYECKUIN IKCTIEPUMEHT.

s opraHu3aiuy TEKYIIEero OIICHHWBaHUS OOpa30BaTENbHBIX PE3YyJbTaTOB Ha
YpPOKax XUMHUHU MOTYT IPUMEHSTHCS

YCMHbBIU ONpoc C UCIOJb30BAHUEM CHUCTEMBI CIICIIMAIBLHO TMOJ00PaHHBIX YCTHBIX
BOIPOCOB;

NUCbMEHHbBLIU onpoc Ha OCHOBC CHCTCMBbI 3aHaHHﬁ pa3quH01”4 THUIIOJIOIMH H



100
YPOBHSI CJIIOKHOCTU JUISl OLEHKH YCBOCHHSI OTHEIBHBIX JJIEMEHTOB COAECPIKAHUSA
KOHKPETHOW TEMbI, B TOM YHUCIIC 3aJaHUN, UMEIOIIUX XapaKTep «MBICICHHOTO
AKCHEPUMEHTA», KOTOpbIe TPeOyIOT OT OOydYaroluxXcs MNPUMEHEHUsS 3HAHUM B
HOBOM KOHTEKCTE WJIM JJIsl PEIICHHS] HECTAaHAAPTHBIX 33/1a4;
BBINIOJIHEHUE NpaKmuieckux paoom, MO3BOJISIONINX OLIEHUBATh YMEHUS pabOThI C
XUMUYECKUMHU BEIIECTBAMU U JA0OPAaTOPHBIM OOOpYy/IOBaHUEM, IPUMEHECHHE
TEOPETUUECKUX 3HAHUI Ha MPAKTHUKE.
B cwiy pasHooOpasust GopM U METOJOB TEKyllee OLICHHMBAHUE YUYEOHBIX
JTOCTHXKEHUN 00y4aronIXcsl MO3BOJISET:
— OCYHIECTBIIATH TU(DPepeHIMPOBAHHBIN MOAX0] K 00YYaIOMIMMCS C LIEJIbIO
BBISIBJICHHSI X CIMOCOOHOCTH K NMPUMEHEHUIO 3HAHUW B PA3JIMYHBIX CHUTYaIUSX,
TOTOBHOCTH K CAMOKOHTPOJIIO U CAMOOLIEHKE PE3YJIHTATOB CBOMX JOCTHKECHUM;
— BBISIBJIATH MPUYUHBI 3aTPYyAHEHUN 00ydaromuxcs mnpu pabore ¢ yueOHbIM
MaTepuaIoM;
— CIeIUTh 3a XOJOM IIpoliecca OOydeHHUs M 10 Mepe HEOOXOIUMOCTH
ONEPAaTUBHO KOPPEKTUPOBATh (OPMBI €ro OpraHU3alMHh, OCOOEHHO B YacTH
CaMOCTOSITEIILHOM MO3HABATEIBHON EATEILHOCTH 00yYatoIIXCsl.
TemaTtrnueckoe OIIEHMBAHHUE MPEAMETHBIX PE3YJIbTATOB MO XMMHUHU HAIMPABICHO Ha
KOMIUIEKCHYIO OIICHKY 3HAHMM W YMEHHUU OOYy4YaloIIUXCS TOCTE 3aBEpIICHHUS
U3YYCHHsI OTPEICTICHHON TeMbl MK pasjienia yueOHoil mporpammbl. OHO OMOTaeT
YUHUTEIIO OMPEEIUTh YPOBEHb YCBOCHHS MaTepuaia U TOTOBHOCTh O0YYarOIINXCs
K JaJIbHEWIIEMYy  M3YYEHHUIO IIpeaAMeTa, a  TaKkkKe  CKOPPEKTUPOBATH

o0pa3oBaTeIbHBIN MPOIIECC IS JOCTIKEHUS JTyUITNX PE3YIbTaTOB.

OueHnBaHue YCTHBIX OTBETOB

OpnHOll W3 TPaIWIMOHHBIX (OPM TPOBEPKH 3HAHWK W YMEHHH OOYyJaronIuxcs
ABJISIETCS YCTHBIA ompoc. K MerogaM yCTHOro KOHTpOJsSl OTHOcATcs: Oecena,
paccka3 ydeHHKa, OOBSICHEHHE, KOMMEHTHPOBAHHUE TEKCTa Y4YEOHUKA, UYTCHUE
CXEMbI, COOOIIEHUE. YCTHBIM OIMPOC HUCIOIB3YETCS B XOAE Pa3IUYHBIX THUIIOB

YPOKOB, 4YaliC B HA4YaJIC YPOKa C ICJIbIO aKTyaJlnu3allun 3HaHHﬁ, HCO6XOI[I/IMI)IX JJIA
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M3YUYEHUsSI HOBOTO TEOPETHUECKOTO MaTepuaia, a TakkKe B KOHIE YpoKa s
MIEPBUYHOTO KOHTPOJIS U 3aKPEIJICHUS MOJyYeHHBIX HAa YPOKE 3HAHUH.
B kauecTBe OCHOBHOTO MHCTPYMEHTapHsi YCTHOTO OIpoOca BBICTYMAaeT CHUCTEMa
BOIIPOCOB, TOCTPOCHHBIX HA OCHOBE KOHKPETHBIX JJIEMEHTOB COJEp KaHUs
M3YYEHHOT0 MaTepHuasia, JuOO HOBOrO0 MaTepHasia, MOAJIEKAIIETO 3aKpEIICHUIO.
Conep:xaHue BOMPOCOB YUYUTENIb OMpeAeasieT ¢ YYEeTOM MOATOTOBIEHHOCTHU
oOydJaromuxcs Ha MOMEHT U3yYEHHs] COOTBETCTBYIOIIETO MaTepuara.
[Ipu oneHMBaHWUM YCTHOTO OTBEeTa OOYYaIOIIEroCs Ha TOCTAaBJICHHBIA BOIPOC
11e71€C000Pa3HO MPUMEHSTh CIEAYIONINE KPUTCPUU:
OtMeTKa «5» CTaBUTCA MTPHU YCIOBHUH, €CIIU 00yJaroIIuiics:
— JIaeT TOJIHBIN apTryMEHTHPOBAHHBINA OTBET, U3JI0’KCHHBIM B OMPEICIICHHON
JIOTUYECKOM TOCIIeI0BATEIbHOCTH;
— JEMOHCTPUPYET MOHUMAHUE CYIIHOCTH COOTBETCTBYIOIIMX XMUMHYECKHX
MOHSITHM, 3aKOHOB M TEOPH, UCHOJB3yeT MX BO B3aWMOCBS3HM ISl OOBSICHEHUS
paccMaTpUBAEMBIX SIBIICHUN U CBOMCTB M3y4YaeMbIX BELIECTB;
— YCIEIIHO peaju3yeT IOJyYEHHbIE paHee 3HAaHWS [JI TOCTPOCHHUS
BBIBOJIOB M 00OOIIIEHUNA.
OtMeTKa «4» CTaBUTCA TP YCIOBHUH, €CITU 00YJarOIIHiics:
— JAaeT OTBET, JOIMYCKAIOIIMA HEKOTOpPhle HETOYHOCTH B TOJKOBAaHUU
CYLTHOCTH (JAaKTOB U SIBICHUH, O KOTOPBIX UJIET PEUb;
— CaMOCTOSITEJIbHO YCTPAHSET UMEIOIIHNECS B OTBETE HETOUHOCTH.
OTMeTKa «3» CTAaBUTCA MIPH YCIOBHUH, €CITH 00YJarOIIHIACS:
— JIAeT OTBET, KOTOPBIN MO COJAEPKAHUIO B OOJBIIEH YacTH yIOBIETBOPSIET
TpeOOBaHMAM K OTBETY Ha OTMETKY «4», HO JONYyCKaeT OIIMOKKA TpHU
MCITOJIb30BAaHUHU TEOPETUIECKOTO U (PAKTOIOTUIECKOTO MaTepHaa;
— HE JIEMOHCTPUPYET YMEHHUS MO YCTAHOBJICHUIO CBSI3U MEXKIY HU3YUCHHBIM
paHee U HOBBIM TEOPETUYECKUM MaTEpPUAIOM;
— 3aTPYAHAETCS B TOCTPOCHUU BHIBOJAOB M 00OOIICHMIA;
— JOMYIIEHHbIE OITUOKU UCTIPABIISIET C IOMOIIBIO YUUTEJIS.

OTMeTKa «2» CTaBUTCS MIPH YCIOBUH, €CITH 00YJIArOTITHIACS:
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— JlaeT HEBEPHBIN OTBET;
— ITOKA3bIBACT OTCYTCTBHE 3HAHUM COOTBETCTBYIOIIMNX
IIOHATUM Y 3aKOHOMEPHOCTEM;
— HEBEPHO MNPHUMEHSAET M3YYEHHbIE IIOHATHUS, 3aKOHBI W TEOPHUM IS
O00BSICHEHHS PACCMAaTPUBAEMBIX SIBICHUI U CBOWCTB U3y4aE€MbIX BEILIECTB;
— 3aTpylHS€TCsT B HCHPABICHUHM  JIONMYIIEHHBIX  OMMOOK  Kak

CaMOCTOATCIIBHO, TaK U C ITIOMOIIBIO YYUTCIIA.

OuenuBaHHue MUCHMEHHBIX PadoT

B mnpaktuke npenojaBaHuss XMMHM B paMKax TEKYIIETO W TEMaTHYECKOIrO
KOHTPOJISI 3HAHUW UCIOJB3YIOTCS pa3jWyHble MNHUCbMEHHble 3ananus. [lpu
BCEM pa3HOOOpa3WM MHCHbMEHHBIC 3aJaHUs CXOJIHBI TI0 CBOCH IICJICBOM
HAIPaBJICHHOCTH, CYThb KOTOPOWM 3aKJIO4YaeTcss B TOM, YTOObI HE MPOCTO
YCTAaHOBUTh, YTO 3HAIOT MU YMEIOT oOO0ydJaromuecsi, CKOJBKO OOeCIeyuTh
O00OBEKTUBHYIO OIICHKY TOTO, KaK M B KaKMX B3aUMOCBS3SX OHH MOTYT IPUMECHSTH
NOJIYYCHHbIE 3HAHUSA W YMEHHUS JUIsl aHalu3a, OOBACHEHHS] W MPOTHO3WPOBAHUS
PAa3JIMYHOrO POJia SIBJICHUM.

OxapakTepuzyeM 0COOCHHOCTH OIICHMBAHUS HEKOTOPBIX BUIOB 3a/aHHI, KOTOpHIE
TPAAUWLIMOHHO MCIIOJB3YIOTCS Ui IPOBEACHHMS OLEHOYHBIX IMpPOLENYyp B

paMKax TeKyIIero ¥ TeMaTUYeCKOro KOHTPOJISI 3HAHUH.

X¥MHYeCKU TUKTAHT.

XUMHYECKU JUKTAHT COCTOUT W3 MEPEUHSI BOMPOCOB, MPOBEPSIONIMX 3HAHUS HA
PENPOYKTUBHOM YPOBHE, TPEOYIOMMX OBICTPHIX M KpaTKHX OTBETOB. Hampumep:
3HAHUE CHUMBOJIOB XHMHYCCKHX OJJIIEMEHTOB, (OPMYlT W Ha3BaHHHA BEIICCTB,
TEPMHUHOJIOTUM U TIP.

[Ipu olleHMBaHWM XMMUYECKOT0 JUKTAHTA IEJIE€CO00pa3HO MPUMEHSTH CIEIYIOIINe
KPUTEPHU:

O0TMETKA «5» CTaBUTCS MPH YCIOBUHU, €CIU OO0YUYAIOIIMUICSA BEPHO 3alMCHIBACT OT

95 no 100% oTtBeTOB;
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OTMeTKa «4» CTaBUTCS NPU YCIOBHH, €CJIH O0yYaIOIUKUCA BEPHO 3aMKMCHIBAET OT
80 1o 94% oTBETOB;
oTMeTKa «3» CTaBUTCS MPU YCIOBHH, €CIIM O0YYaIOLIUICS BEPHO 3alKCHIBAECT OT
60 1o 79% OTBETOB;
OTMeETKa «2» CTaBUTCS NPHU YCJIOBHH, €CIU OOy4YaroIIMCs 3amuChIBACT MEHEe

60% OTBETOB.

TecTupoBanue.

MOXHO BBIJICIUTH OCHOBHBIC BHJIBI TECTOBBIX 3aJaHUM, KOTOPBIC HCITOJIB3YIOTCS
JUTSI IPOBEPKHU 3HAHWIA U YMEHUH 00YYarOIIUXCS 110 Pa3IMYHBIM TeMaM:

C BBIOOPOM OTBETa/0OTBETOB (Mpe IaraeTcsi BHIOpaTh MPABHIIBHBIC OTBET/OTBETHI U3
NIPEJIJI0’KCHHBIX BAPUAHTOB);

C KOPOTKMM OTBETOM (TpeOyeTcs JaTh KpaTKW OTBET Ha
BOMPOC WJIN BBITIOJIHUTD 33/IaHUE B HECKOJIBKUX MPEIOKEHUSX);

Ha COOTBETCTBHUE (HY)XHO YCTAaHOBHUTH COOTBETCTBHE MEXIY 3JIEMEHTaMHU IBYX
MHOKECTB);

Ha TIOCNEJOBATENbHOCTh (TpeOdyeTcs pacCTaBUTh OJJIEMEHThl B IPaBUIBLHOM
MOCJIEI0BATEIBLHOCTH).

[lenecoobpa3HO MPUMEHUTH HOPMATHBHOE JIUXOTOMHUYECKOE  OILICHUBAHUE
PE3YNIBTATOB BBIMIOJIHEHUS KaXXJIOTO TECTOBOI'O 3a/IaHMsI, HAMPABIECHHOTO Ha
MIPOBEPKY YCBOCHUS OJTHOTO AJIEMEHTA COACPKaAHUA.

[Ipumepnass mkama mepeBoja Oamra B OTMETKY  (pa3pabaThiBacTcs B
o0pa3oBaTeIbHOM OpPTraHU3aIuN):

OTMETKa «5» CTaBUTCS TPHU YCIOBUH, €CiIM oOyuwaromuiica Habpan ot 85 mo
100% ot oOmiero uuciaa 0ajlIoB;

OTMeTKa «4» CTaBUTCS TIPU YCIOBUH, €CiM oOyuwaromuiics Habpan ot 65 g0
84% ot ob11ero uncia 0ajjos;

OTMeTKa «3» CTaBUTCS TPH YCIOBUH, ecim oOyuatomuiics Habpan ot 50 mo
64% oT o01Iero yncna 0amios;

0TMeTKA «2» CTaBUTCS MPU YCIOBHUH, eciii oOyuaromuiics Habpan meHee 50% ot
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00111ero yncia 0ayuioB.

OueHnnBaHue pelieHUs PacuYeTHbIX 32/1a4.

PacyeTHble 3amaud MO XMMUHU B CHUCTEME OLECHHBAHMS UIPAIOT BaXXHYIO POJIb B
OIICHKE YpOBHS TIOHMMAaHHMS M YCBOGHHUS Marepuaja 00y4aroIUMUCS.
OHM TO3BOJISIIOT NMPOBEPUTH HE TOJBKO 3HAHUE TEOPETHUYECKUX OCHOB XUMUH,
HO U YMEHHME MPUMEHATh UX Ha MPAKTUKE, MPOBOAUTH PACUETHI, aHAIU3UPOBATH
pe3yabTaThl M JeNaTh BBIBOABL. PacdyeTHbIe 3a7auyd MOTYT BKJIIOYATh B ceOs
pelieHre  ypaBHEHUM  XMMHYECKHMX  peakIui, pacueT Macchl, o0bema,
KOHIIEHTPAILIMU BEUIECTB, a TAKXKE ONMPEAECICHUE APYTUX XUMUYECKUX MMapaMETPOB.
PacyeTHple 3amauM MOMOTAKOT pa3BUBATH JIOTMYECKOE MBIILUICHUE, YMEHUE
paboTaTh C JAHHBIMU UM IPUMEHATHh TEOPETUUYECKHUE 3HAHMS Ha MIPAKTHKE.

IIpy olleHMBaHMU MUCHMEHHBIX PEHICHUM PACUETHBIX 33a7a4 PEKOMEHAYETCS IO
BO3MO’KHOCTH Ha BCEX 3Tallax MCIOJIb30BaTh 000OIIEHHbIE KPUTEPUU OLICHUBAHUS
takux 3aganuii B KMM EI'D (Ha ypoBHEe cpemHero ooOmero ooOpa3oBaHMUs)
0 XUMHHU.

Pemienne pacdyeTHOM 3aJaud  MPEANOJaracT BbINOJHEHUE  OMNPEACICHHOU
MIOCJIEI0BATEIIBHOCTH JIOTUYECKUX JNEeUCTBUI C buznuecKuMu
BEJIMYMHAMHM HAa OCHOBAaHWU COOTHOIIEHUW BEUIECTB — YYACTHUKOB pEaKIUU.
B 3aBucumocTH OT yCiOBHS 3aayd KOJHUYECTBO TAKUX JIOTMYECKUX JACHCTBUU
MOKET OBITh pa3nuyHbiM. [[03TOMY IpH OLIEHMBAaHMHM Ba)XKHO YYUTHIBaThb TO, KaK
00yJaromuiicsl BBICTPAWBACT HYKHYIO IIOCJICIOBATCIBHOCTh 3THX JCHCTBHH, H
OLICHMBAaTh KaXXJ0€ W3 BBINOJHEHHBIX JEHCTBHI, KOTOpOE€ OyAET SBIATHCS
AJIEMEHTOM OTBETA.

OOBEKTOM OIICHUBAHUS PEIICHUSI PACUETHBIX 33144 SIBJISIOTCSL:

1) MPEAMETHBIA pPe3ynbTaT — CHOPMHPOBAHHOCTH YMEHHS TPOBOJUTH
pacueTsl 0 YPaBHEHUIO XUMHYECKOW PEAKIINY;

2) MeTanpeMEeTHbIE Pe3yibTaThl — CHOPMUPOBAHHOCTH YMEHUW CTPOUTH
JIOTUYECKUE PACCYKIICHUS, CAMOCTOSITEIbHO BBIOMPATh CIIOCO0 pellieHus] yueOHOU

3aJa4m.
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Jlornueckue JAEUCTBUS, KOTOpBIE SIBISIIOTCS HEOOXOAMMBIMHU [JISl  PELIEHUs
pacUEeTHOM XMMUYECKOH 3a7a4y 110 YPAaBHEHUIO XUMHUYECKOU PEAKLIMU:
1) COCTaBJICHUE YPaBHEHUsS XMMUUYECKOM peEaklUH, O KOTOPOM HIET
peub B yCIIOBUU 3aJa4y;
2) ONPEAEICHUE COOTHOLICHUS KOJIMYECTBA BEIIECTB — IPOINOPLMOHAIBHON
3aBUCUMOCTH, KOTOpas YCTaHaBJINBACTCS B COOTBETCTBUHU c
K03 (UIIMEeHTaMHU B YPABHEHUU PEAKIUU;
3) HAX0XJAEHHEe UCKOMOMU (PU3MUECKON BETUYHUHBI.
Kaxnoe normyeckoe pneicTBue oueHuBaercs B 1 Oami, cymMMapHbId Oai 3a
BEpHOE perieHue 3a1aun — 3 6amia. Takoil NpUHLIKIT KPUTEPUATBHOTO OLIEHUBAHUS
1esecoodpa3eH Ha MEPBBIX JTanax (OPMHUPOBAHUS YMEHHS peliaTh pacyeTHBIC
3amaun. B mporecce u3yyeHuss y4eOHOTO MpeAaMeTa «XHUMHUS» HCIONb3YIOTCS
3a7JaHUsl, YCIIOBUE KOTOPBIX JOINOJIHAETCS HOBBIMU JJEMEHTAMM 3HAHUM, 4YTO
IOPUBOAMUT K YBEJIMYECHMIO KOJIMYECTBA YUYEOHBIX NEHCTBUI, HEOOXOAUMBIX IS
peleHust pacyeTHol 3aaauu. IIpu 3ToM cCXOAHBIE MO CBOEMY XapakTepy y4ueOHbIe
JeNCcTBUs, HampUMep HaXOXXJIEHHE Macchl (00beMa) BEIIECTB 10 HM3BECTHOMY
KOJINYECTBY BelIecTBA (M HA00OpOT), MOTYT HOBTOPSTHCS IPUMEHUTEIBHO K
HECKOJIbKMM BellecTBaM. B 3ToM cllydae Takue JAEWCTBUS 1I€JI€CO00pa3Ho
oueHuBath B 1 Oamn. K xpurepusiM OIEHMBaHMS pEIICHUS paCUYETHOM
XUMHUYECKOM 3aJaud  MOTYyT OBITh OTHECEHbl CIEAYIOUIME  IOKa3aTelH
MBICIIUTENBHOMN NESATEIBHOCTH:
1) NOHMMAaHUE  XUMHUYECKOM  CyIIHOCTH  Ipolecca  (cocTaBiIeHUE
YPaBHEHUSI XMMUYECKON pPEaKIINH);
2) YCTAaHOBJIEHHE  INPONOPLUUOHAIBHONW  3aBUCUMOCTH  (COOTHOILUEHUS)
MEXY KOJIMYECTBOM BEILECTBA YYACTHUKOB IIPOLECCA BO B3aUMOCBS3H;
3) OPUMEHEHHE  COOTBETCTBYIOIIUMX  CIIOCOOOB  BBIYMCIICHUS

3aTaHHON (PU3UYECKOW BEITMYHHBI.

PexomeHnnyeTcss NPUMEHATh MOXJIEMEHTHOE OLICHUBAHHWE PELICHHsS PacdeTHBIX
XUMHUYECKUX 3a7a4:

BCPHO 3allMCaHbl TPpHU 3JICMCHTA OTBCTA — 3 6am1a; BCPHO 3aIlMCAaHbI ABa 3JICMCHTA
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oTBeTa — 2 6aJljia; BEpHO 3aMKCaH OJIMH 3JeMEHT oTBeTa — 1 Ga;
BCE DJIEMEHTHI OTBETA 3amucaHbl HeBepHO — 0 OaLyIoB.
Jlnst ompenenenusi ypoBHS CPOPMUPOBAHHOCTH y OOYYAIOIIMXCS YMEHHHA pemiaTh
pacyeTHbIE XUMHUYECKHE 3aJa4yd TPH H3YYCHUH KaXKIOH TEMBbI PEKOMEHIYETCS
MIPOBOIUTH KPATKOBPEMEHHBIC TUCBMEHHBIC Pa0OTHI, 3aJaHUs KOTOPOH BKIIIOUAIOT

paCdYCTHBIC 3a/1a4u pasHOro YpOBHA CIIOKHOCTH.

KpaTtkoBpeMenHasi npoBepouyHas padora.

[To mepe wusyueHusi 000K TEMBI Kypca XUMHUU TPOUCXOIUT «HAKOIUICHUE)
3HaHUM, a TaKKe YMEHUM MPUMEHSTh MX B Pa3IMYHBIX y4eOHBIX cuUTyanusx. B
EJISX OIICHKU YMEHUN MPUMEHSTh MOJYYeHHBIC 3HAHUS B CUCTEME M B3aUMOCBSI3H
11eJIeCO00pa3HO UCIOJIb30BaTh KpaTKoBpeMeHHble (10—15 MuHYT) mpoBepouyHbIE
paboThI, BKIIFOYAIONIUE HEOOIBIIOE KOJUUECTBO 3aJaHUN Pa3HBIX TUIIOB U YPOBHS
cinoxHocTU. KpaTkoBpeMeHHbIE MPOBEPOYHBbIE pPAOOTHI MMO3BOJISIOT OLICHUTH
c(OpPMHPOBAHHOCTh HECKOJIBKMX B3aUMOCBS3aHHBIX TIOHATHM B TMpoliecce
U3YYEeHHSI OTIEIbHBIX MOTEM/OIOKOB.

KpaTtkoBpeMeHHbIe TPOBEPOUYHBIE pabOTHI MOTYT COACPKATh 3a/1aHMUsl, TPEOYIOIIHe
COCTaBJIECHUS YpPAaBHEHUN XUMHUUYECKUX peakuuil (Hampumep, 3aJaHus Ha
XapaKTEPUCTUKY CBOMICTB M3y4a€MbIX BEIIECTB, TI'E€HETUYECKYIO CBA3b MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB), a TAK)KE PACUETHbIE XUMHUYECKHE 3aJlauyd U
apyrue Tuanbl 3amaHuii. KonawdecTBo 3amaHuii B paboTe 3aBUCHUT OT THIIA M
CJIO’KHOCTHU BKJIFOUEHHBIX 3aJIaHUI U OT BPEMEHU, OTBOJIMMOTrO HA UX BBITIOJIHEHUE.
[Ipumepnass mkama mepeBoja Oamra B OTMETKY  (pa3pabaThiBacTcs B
o0pa3oBaTeIbHOM OpPTraHU3aIuN):

OTMETKAa «O» CTaBUTCS TMIpU YCIOBHHM, €clau oOyvaromuiics HalOpan oT
85 mo 100% ot obmiero uncna 0amos;

OTMeTKa «4» CTaBUTCS TIPU YCIOBUH, €CiH oOywaromuiics Habpan ot 65 g0
84% ot o01m1ero ynciia 0aioB;

OTMeTKa «3» CTaBUTCS TPHU YCIOBUH, ecim oOywaromuiics Habpan ot 50 mo

64% ot 0011€eT0 UKciaa 0aJlIOB;
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OTMeTKa «2» CTaBUTCS MpHU YCIOBUH, eciid oOydaromuiics Habpan meree 50% ot

00111ero yncia 0ajuioB.

TemaTuuyeckasi KOHTPOJIbHasA padoTa.

dopmoint OLICHMBAHMS YYEOHBIX JOCTMXKEHUH B paMKax H3YYEHUS
TEMbI WJIU pa3jieyia Kypca XMMUU SBJISIETCS KOHTPOJIbHAs padoTa.

[Tpu OpraHu3alMyd ¥ JaJIbHEHMIIeM OILICHUBAaHUU KOHTPOJIbHBIX
paboT Mo XMMUU CHayajga OMPEeeSIOTCS MOAXOAbl K TMOCTPOSHUIO KOHTPOJIBHOM
paboThI, a 3aTeM K OTOOPY KpUTEPHUEB OLICHUBAHUSI KaK OTJEIbHBIX 3aJIaHUM, TaK U
BCcel paboThI B LEJIOM. 3amaHusl KOHTPOJIBHOM paboThI
OPUECHTUPOBAHBI Ha TPOBEPKY OCHOBOITOJIAraoIUX AJIIEMEHTOB
COoJep)KaHMsI  Kypca  XUMHUU W CHOPMUPOBAHHOCTH  TPEAMETHBIX U
METanpelMETHbIX yMeHMH oOyuaromuxca. KoHTpoibHYyI0 paboTy criemyer
UCIIOJIb30BaTh IO 3aBEPIICHUH H3YYEHUsS] TEeMbl IIEJIMKOM, a HE OTAENIbHBIX
noaTeM/0JI0OKOB,  HM3y4aeMblX Ha  ypokax. [[ns  KOHTponbHOM  paboOThHI
oTOMpaeTcs caMblii 3HAUMMBIN Matepuai Tembl. [lo cBoeil THUMOJNIOrHH 3aaHus
KOHTPOJIbHON pabOThI aHAIOTUYHBI 33JJAHUSIM, KOTOPBIE UCIIOIB3YIOTCS PH U3YYEHUU
KOHKPETHBIX TEM.

Pexomennyem CICNyIOINE KpUTEpUU JUIS TepeBoja  oOIiei
CYMMBbI HAYHCIIEHHBIX 0aJJIOB B OTMETKY MO MATUOATUIBHOMN TIKaJe:

OTMeTKa «5» CTaBUTCS TPU YCIOBUH, eclu oOydaromwuiics HaOpamn oT 85 d0
100% ot o0Omiero yncia 0aioB;

OTMeTKa «4» CTaBUTCS TPU YCIOBUH, eclu oOydaromwuiics HaOpamn oT 65 g0
84% ot 00111eTO YKciIa 0AJIOB;

OTMeTKa «3» CTaBUTCS TPU YCIOBUH, eciu oOydarommiics Habpamn ot 50 mo
64% ot 0011€ero urciaa 0ajlioB;

O0TMeETKA «2» CTaBUTCS MPHU yCIOBUH, eciiu oOydaromnuiics Habpan meree 50% ot

00111ero yncia 0ajuioB.

OuneHka npakTH4YeCKOH padoThI
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BoinonHenne mnpakTUyeckux paboT mpennonaraeT KOMIUIEKCHYIO — OLIEHKY
00pa3oBaTENbHBIX JOCTUKEHUN 00yUarONIUXCS C YU€TOM B3aMMOCBSI3U OTJEIbHBIX
MOKa3aTeleH.
KonTtpomupyembiMu ~ pe3ysibTaTaMH  BBITIOJIHSAEMBIX  JEHUCTBUN  SIBJISIFOTCS
3HAHUEBBIN U JIEATEIbHOCTHBI KOMIIOHEHTHI, KOTOPbIE MTPEACTABIICHBI B TAOJIHUIIE.

Koumponupyemoie pesynomamol 8b1n0aHAEMbIX OCUCMEUL, UX OYEHUBAHUE

3HaAHUEBbIN KOMIIOHEHT Ounenka JlesiTeJIbHOCTHBIN KOMIIOHEHT (OmeHKa

(0asbI) (0asBI)

1)  3uanue  mabopaTopHbIX|/1 1) CobntoneHue npasu|l
Croco0oB MOJIyYeHUS] Oe3omacHOi  paboTHhI npu
KOHKPETHBIX BEIIECTB; 3HAHHE BBITIOJTHEHUN XUMHYECKUX
GU3HUECKMX W XUMHYCCKHUX| OTIBITOB

CBOWCTB  BCIIECTB, KOTOPHIC
clexyer YYUTHIBATh npu
BBIOOpE HEOOXOMMOTO CII0c00a

X cOOMpaHus

2) 3nanue ¢usndeckux ull 2) CobmroneHue npaBuil
XUMUYECKUX CBOWMCTB BEIECTB, pabotel ¢ 1abopaTOPHBIM
KOTOpBIE CJIENYyeT YYUTHIBATH 000pyIOBaHUEM TIPH MOHTaXE
npu  BBIOOpE  HEOOXOJAMMOTO puOOpPOB

criocoba ux coOupaHus

(MeTomamMu BBITCCHEHHUS]

BO3JyXa M BOABI) W I
TOKa3aTelIbCTBa HaJITUYUS

IIOJTYUYCHHBIX BCIICCTB

3) 3naHue ycinoBuil mpoTekaHusl 3) I'pamotHoe obecnedeHue|l
XUMUYECKHUX MPOIIECCOB, VCIOBUM 11 MPOBEACHUS
MCIIOIb3YEMbIX ISl TOJNyYeHUs XUMUYECKUX MPOLECCOB
151 HCCIIEI0OBAHUS CBOWCTB (HarpeBaHue PEaKIHOHHOMN

3aJaHHBIX BCIICCTB CMCCH, H3MCIBYCHUC TBCPABIX
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BEIECTB; pacTBOpeHue
BEIIIECTB B BOJIC H T. ]I.)
4) Vcnionb30BaHUE XUMUYECKOM(1 4) OcymecTBienue(l
CUMBOJIMKU [IJII  COCTaBJICHUSI HaOTI0/ICHUI 3a X0ZI0M
dbopmyn BelIeCTB U YpaBHCHUH npoiiecca, (UKCUPOBAHUE U
OCYIIECTBIISIEMBIX XUMHYECKUX OTHCAHUE €r0 Pe3yJIbTaTOB
peakuun
5) dopmynupoBanue(l 5) CocraBienne ordera ol
BBLIBOJOB W 0OOOIIEHUN T10 MpOJICIAaHHON paboTe
pe3ynbTaTam MIPOBE/ICHHBIX|
HWCCIICJOBAaHUN

MakcuMaJIbHBII UTOroBeIi 0ayut; 10

OTMeTKa o NATHOAIBHOM IIKAIe:
«5» — 9-10 Oau10B

«4» — 7-8 OaioB

«3» — 5-6 Oau10B

«2» — MeHee 5 0amioB

OuneHuBaHue MPOEKTHOM M UCCJIEI0BATEIbCKOU 1eATEJIbHOCTH

IIpoexTHass W wucclaeqoBaTEIbCKas JEATEIBHOCTh (OPMHUPYET Yy OOYyUYarOIIUXCS
CITOCOOHOCTh JCHCTBOBATH CAaMOCTOSTEIBHO, HMHUIMATHBHO W OTBETCTBEHHO,
WCTOJIB3YSl TIPEIMETHBIE 3HAHHUS B KAyeCTBE WHCTPYMEHTA [UIS PEIICHUS
npoOsieMbl. YueOHas TpPOSKTHash M HCCICI0BATeNIbCKask JIeITCIIbHOCTh JIOJKHA
3aBEPIIATHCS MATEPUAIBHBIM ~ IMPOJYKTOM: MAKETOM, MOJEJIbI0, OTYETHBIMU
Matepuaiamu (B Cilydae TIpOCKTa), NHUCBMEHHBIM ordeToM (pedepaTom,
QHAJIUTHYECKUMHU MaTeprajiaMH, CTEHIOBBIM JTOKJIAJIOM H JIp.).

OOGs3aTeNbHBIM  YCJIOBHEM TPOCKTHOM UM MCCJIEI0BATEIBCKOU JAEATEIIHbHOCTH

ABIACTCA BCACHHUC JHCBHHUKA, B KOTOPOM OTPAXArOTCA BCC 3TAIlbl pa6OTI>I, 3aJa4un
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JUISL KaXJOro JTalma M MPOCIEKUBAECTCS aIrOpUTM pPAaOOThl HaJ MNPOEKTOM
WIM  HCCIEAOBaHUEM. Xoa  DJKcIepUMEHTa | €ro  pe3yJbTaThl
(pUKCUPYIOTCS B IPOTOKOJIE.

JUIsl OLEHKH pe3ysIbTaTOB MIPOEKTA MU UCCIIEN0BAaHUS HEOOXOJUMO UCIOIb30BaTh
3apaHee pa3paOOTAHHbBIE OLICHOYHBIE JIMCTBI C BO3MOXHOCTBIO y4yeTa CTEIECHU
CaMOCTOSITEJIbHOCTH, y4dacTus pabOThl B TpYIIE, COOTBETCTBUA BBIOPAHHBIX
METOJOB, LieJenojaranus, (opMynupoBaHus NpoOJeMbl M 3ajadyud  paboThl,
paboThl C HICTOYHUKAMU MH(OPMALIUU U TIP.

WtoroBass omeHka MO MPOEKTY U HCCIEJOBAHUIO JOJKHA CKJIAAbIBATHCS U3
CYMMBbI OaJlJIOB 3a KaX/Iblil 3Tan padoThI.

HapaMempbl OoyeHusaru: npoeKmHo—ucmedoeameﬂbcxuxpa60m

Ne  Conpepskanue Kpurepuu oueHuBaHus Bcero

0aJ10B
1 Br100p TeMbl 1 paboTa 00yJaromerocs (0-10)
1.1 |AkTyansHOCTH TeMbl [0 — He 0003HAYCHA; 0-1

1 — o0ocHOBaHa

1.2 [[locTtaHoBKa 0 — He 0O03HaUEeHa; 0-1

po0JIeMBI/TUITOTE3HI |1 — TUITOTE3a YeTKO 0003HaYeHa

1.3 |Henmemonaranue 0 — He o0Oo3HaueHo wid ueiap He0-2

COOTBCTCTBYCT I'MIIOTC3C;

1 — memu 0003HAYCHBI, COOTBETCTBYIOT
TUTIOTE3E;

2 — 1menu 00O03HAYEHBI, COOTBETCTBYIOT
TUTIOTE3E, 3a/1a9H ITOCTaBJICHHI,

COOTBCTCTBYIOT LICIIN

1.4 Metoasl 0 — Her; 0-2
1 — Ha3BaHO, HO HET MOJIPOOHOTO OIMCAHMUS;

2— onrcaHo MOAPOOHO, IETAITBHO
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1.5 |BrmosHeHune 0 — HET; 0-2
paboTHI. 1 — pe3ynbTaThl TPUBEICHBI, HO  HE
Pe3ynbTaThl. MOKA3aHO, KaK MOJyYeHBI,

BbIBOIBI 2 — omnmWcaHO, KakK BBINIOJIHEHA paborTa,
YETKO  BBIACIICHBI  PE3yJbTaThl, CICITaHbI
BBIBOTBI
1.6 |Cunomcuc 1 — CcaMOCTOSTEeNIbHOCTh; 1 — 4YeTKOCTH0—2
CTPYKTYpPBI

2 Bamura (0-10)

2.1 ['pamoTHOCTH Ul — TpaMOTHOCTb H 0-5
YCTKOCTh CTPYKTYPHUPOBAHHOCTh BBICTYIUICHUS;
BBICTYIUICHUSI 2 — IOCJIEI0BAaTEILHOCTD, YETKOCTD;,

3 —  COAepXKATeNbHOCTh, BCE OCHOBHOE
M3JI0KEHO, CYTh pa0OThI YETKO BhIJICJICHA

2.2 |HMcnonb3oBaHue 0 — HE HUCII0JIb30BaJINUCh; 0-2
MpEe3eHTAIINH, 1 — Oputd, HO  OOydYarOUIUHCS  HE
IEMOHCTpAITHit MCII0JTH30BaJ UJTH HCIIOIB30Ba HEYMEJIO;

2 — I'PaMOTHOE U YMECTHOE HCITOJIb30BaHHE;
MIPE3CHTAIINN W/ JIEMOHCTPAIIUH
rpaMOTHBIC, HATJISTHBIC
2.3 |OTBeTHI Ha BOMPOCH 0 — HE CMOT OTBETUTh HU HA OJAWH BOmpoc moj0—2
TeMe paboThI;
1 — OTBeTHl  HEYBEPEHHBIC,  COJEpXKaT
OIIMOKH, HO B IIEJIOM YIOBIE€TBOPUTEIIHHO;
2 — OoTBeThl Ha 2-3 BOIpOCa MO TEME
MPaBIIIHHBIC, YBEPCHHBIE

2.4  |Camoopranmszaiusi (0 — HapyIIEH PETJIAMEHT; 0-1
1 — periameHT coOroIancs

Pexomennyem CIeAyIole KPUTEpPUU Uil TiepeBojia  oOIIeH

CYMMbI HAYHCJICHHBIX 0aJIoB B OTMCTKY 110 MATHOAIITBHOM IIKaJIe:
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OTMeTKa «5» CTaBUTCS NpPU YCIOBUM, eciu oOydaromuiics HaOpan oT 85 A0
100% ot obmiero uncia 0amIos;
oTMeTKa «4» CTaBUTCS NpPU YCIOBUM, eciu oOydaromuiics HaOpan oT 65 A0
84% ot obm1ero uncia 0ajjos;
OTMeTKa «3» CTaBUTCS NpPU YCIOBUH, eciu oOydaromuiics HaOpan ot 50 go
64% ot 001Iero urciaa 0allioB;
OTMeETKAa «2» CTaBUTCS MPHU YCIOBUH, eciid oOydaronuiics Habpan menee 50% ot
oO1rero yucia 0asios.
Ha ocHOBaHMM TpHUBEJEHHBIX PEKOMEHJAIMI B 00pa3oBaTelIbHOM OpraHU3aluu
MOTYT OBbITb pa3paboTaHbl W TOPUHATHI CBOM KPUTEPUU  OLICHUBAHUS
NPOEKTHOW UM UCCIEIOBATEIbCKON JCATENBHOCTH OOYYAIOUUXCS C  YYETOM
0COOEHHOCTEW OCHOBHOW 00pa30oBaTEIbHOM MPOrpaMMbl, peaqu3yeMoil B JaHHOU

0o0pa30BaTeIbHON OpraHU3alHu.

7. Pabouass mporpaMma cocTaBiieHa C y4eToM Mporpammbl Bocnutanus YUY OO
«IleTpoBcKast mKoOIay.
[IpakTrueckas peanu3anus LETU U 3a7a4 BOCIIUTAHUS OCYIIECTBIISIETCS B paMKax

CJIEIYIONINX HaNpaBIEeHUN BOCITUTATEIHLHOM PAOOTHI IIKOJIBI:

No Ha3BaHHUE MOJIYJIEW BOCHUTATEIBHOMN JIESATECIBHOCTH

«OcHOBHBIE IIIKOJILHBIC Jc1a»

«I1IKONBHBINA YPOK»

«IKCKYpCUN»

«IIpodopuenrtanus»

«Opranuzanus nNpeIMeTHO-IPOCTPAHCTBEHHON CPeabl»

«lO0uneitnpIe 1aTH

~N| O o1 B~ W N

«TBOpUeCcKkass U HMHTEIUIEKTyallbHAasl Cpela B IIKOJE M B COLUAIBHOU

cpezie O0JBIIOro Topoaay

oo

«IIkonBHBIE MEANA-PECYPCHI»

9 «ConuanbHoe MapTHEPCTBO»
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10 «310poBas OKpY’Karomiasi cpeaa — 3J0POBbII OpraHu3M: B3aUMOCBS3b U
B3aWMOBIIHSTHHEC)
11 «IIpodunakrrka 1 0€30MaACHOCTHY
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