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AHHOTANUA K padoyeil mporpamme
Pabouas nporpamMmma yyeOHoro npeamera «Xumus» A 10 kgaccoB moAroToBiieHa
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
YTBEPKJIEHUU (eaepaJbHOro TroCyJapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAapTa
cpeaHero obmiero obpazoanus» (3apeructpuposan 07. 06. 2012 r. N 24480), B
JIEUCTBYIOILLIEN PENAKIINY;
3. (denepanbHOi 00pa3oBaTEIBHON MPOTPAMMON cpeaHero ooIero oopa3oBaHus,
yTBepxkAeHHON mnpukazom Ne 371 MunucrepctBa mnpocseueHuss Poccuiickoi
Oenepanuu ot 18.05.23, B neiicTByIOIIECH peaakuu;
4. denepasbHON paboueill MPOrpaMMOi 10 XUMHHU CPEIHETo 0011ero oopa3oBaHus
(6a30BbIi ypoBEeHB), MOCKBA;
5. mpukazoM MunuctepcTBa npocBenleHus Poccuiickoit ®enepanuu  OT
23.07.2025 Ne 551 "O6 yrBepxaeHuu (enepaabHOTO TMEPEUHs AJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIapCTBEHHYIO aKKpPEAUTAIMI0 O00pa30BaTENbHBIX MPOrpaMMm
HavyaJbHOT0 00IIeT0, OCHOBHOT'O O0IIEro, cpeIHero oomero oopasoBaHus';
6. METOAMYECKMMH pPEKOMEHAAIMSIMU TI0 CHCTEME OIEHKH JIOCTH)KCHHS
OOydJaromMUMHUCS  IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHS  0Opa30BaTENbHBIX
MpOrpaMm;
7. OCHOBHOM 00pa3oBaTeIbHON IpOrpaMMoON cpeaHero obmero oopasoBanus YUY
OO «IleTpoBckas MIKOIaY;
8. mporpammoii Boctiutanusg UY OO «IlerpoBckas mKoja.
XuMuueckoe 0Opa3oBaHHUE, TMOJYy4aeMO€ BBIMYCKHUKAMH CPEIHEN IIKOJIBI,
SABIIIETCSI ~ HEOTHEMJIEMOM d4acThio uX oOpazoBaHHocTH. OHO  CIYXHUT
3aBEpIIAIONIMM 3TAllOM peaiM3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE
KIIIOUEBBIX  LIEHHOCTEHW, TMPUCYIIUX  IEJIOCTHOM  CUCTEME  XUMHUYECKOTO

O6pa3OBaHI/IH . Ot OCHHOCTHU KaCaroTCsa  IIO3HAHHMA  3aKOHOB IIPpHUPOJLI,
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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
CpeACTBaMM Yy4eOHOro mpeameTa «XUMUs», COJAepKaHue 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
o0mMX T1eJed W TPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEeMBl cpeaHero oomiero ooOpazoBanus B Poccuiickoit ®enepanun. Tak,
HarpuMep, Tpu  (OPMHUPOBAHUU COJCPKAHHUS TpeaMeTa «XUMHUS» YUTCHBI
CJIEAYIOININE TOJIOKEHHUS O CrieupUKe U 3HAUCHUU HAYKU XUMHH.

XuUMHST KaK d3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT OCOOyH poJib B
COBPEMEHHOM ITMBWJIM3AIIMK, B CO3JIaHUU HOBOUM 0a3bl MATEPHAIBHOUN KYJIBTYPHI.
OHa BHOCHT CBOW BKJIaJl B ()OPMHUPOBAHUE PAIMOHAIBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEACTABICHHUS 00 OKPY>KAIOIIEeM MHUPE KaK O €IUHCTBE
OpPUPOJBI U YeNOBEKa, KOTopoe (HOopMHUpYeTCS B XMMHH Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSMH MPUMEHEHUS.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTajia
HEOTHEMJIEMOI YaCThI0O MUPOBOM KYJIBTYPhI, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJa W SKM3HU Kaxaoro uieHa oOmiectBa. CoBpeMeHHass XMMHS Kak Hayka
co3ujareibHas, KakK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIIeHUE
rJIO0ABHBIX MPOOJIEM YCTOWMYMBOTO pA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTU U OXpaHbl 3J0pOBbs. B
COOTBETCTBUM ¢ oOmuMH UensiMu 1 npunnunamu COO conepxaHue mpeamera
«Xumusa» (10—11 xmaccbl, 0a30BbIi ypOBEHb HW3YUYEHHs])) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO  Ha  OOIIEKYJIbTYPHYIO  MOJATOTOBKY  OOydarouiuxcs,
HEOOXOIUMYIO MM JJISI BBIPAOOTKH MUPOBO33PEHUYECCKUX OPUEHTHUPOB, YCIEITHOTO
BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKEHUS OO0pa3oBaHUs B Pa3IMYHbBIX
o0JlacTaX, HE CBA3AHHBIX HEMOCPEACTBEHHO ¢ xumued. CocTaBlSIOMUMU

npeamMera «XuUMHs» SBISIOTCS 0a30Bble Kypchbl — «Opranudeckas XUMus» u
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«OO01Iasi U HeopraHWYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS
KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HayKHU: CHCTEMa 3HAaHUW MO HEOPraHMYECKOU
XUMUU (C BKJIIOYCHHEM 3HAHUW W3 OOIIed XWMHHM) M OpPraHUYECKOM XHUMUHU.
dopMupoBaHUE JAHHON CUCTEMBI 3HAHUU MPU U3YYEHHUH IIpeIMeTa 00ecreyuBaeT
BO3MOXHOCTh PAaCCMOTPEHMSI BCEr0 MHOI000pasusi BEUIECTB HAa OCHOBE OOIIUX
MOHATUH, 3aKOHOB M Teopuid xuMmuu. CTpyKTypa COJEpKaHUS KypCOB —
«Oprannueckas xumusi» U «O01as U HeopraHuueckass XuMus» chopMUpOBaHa B
IporpaMMe Ha OCHOBE CUCTEMHOIO MOJX0J]la K U3yYeHHI0 yueOHOro maTtepuana u
0o0yciIoBI€HAa UCTOPUUECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHHUI Ha ONpeeEHHBIX
TEOPETUUECKUX YypOBHAX. Tak, B Kypc€ OpPraHM4YeCKOW XUMHHU BEIIECTBA
paccMaTpuBalOTCsl Ha YpPOBHE KJIACCHMUYECKOM TEOpPUU CTPOCHHUSI OPraHUYECKHUX
COCMHEHUN, a TakKe Ha YPOBHE CTEPECOXMMHUYECKUX M DJIEKTPOHHBIX
npeAcTaBiIeHU o cTpoeHuu BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHU — OT YIJIEBOJOPOIOB A0 CIOKHBIX OMOJIOTHYECKH
aKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckold XHMHUU TMOJYy4aroT Pa3BUTHE
chopMHpOBAaHHBIE B OCHOBHOW IIKOJE TEepBOHAYAIbHBIE NPEJCTABICHUS O
XUMHYECKOM CBSI3U, KIACCU(DUKAIMOHHBIX NPHU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOCHUSA, O XUMHYECKOM peakuuu. [log HOBBIM yriiom
3peHus B MpeAMeTe «XUMHUs» 0a30BOT0 YPOBHS paccMaTpUBAETCA HU3Yy4YEHHBIN B
OCHOBHOM IIKOJIE TEOPETHYECKUI MaTepual U (DAKTOJOTUYECKHE CBEICHHS O
BEIIECTBAX M XWMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u
HEOPraHUYECKasi XUMUS» YYalllUMCS MPEAOCTABIAETCS BO3MOYKHOCTh OCO3HATh
3HAUEHWE TMEPUOUYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOIO0JIOTHYECKUX
MO3UIINH, TITy0Ke MOHATh UCTOPUUECKOE U3MEHEHNE (PYHKITUH 3TOTO 3aKOHA — OT
o0o01maromei 10 0OBICHSIONIEH 1 porHo3upyomen. Exunas cuctema 3HaHU# 0
BAKHEMIINX BEIIECTBAX, MX COCTABE, CTPOEHHUM, CBOMCTBAX W NPUMECHEHUH, a
TaKXXE O XMMHYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX IMPOTEKAHUS
nonojiasiercss B kypcax 10 m 11 kimaccoB ajieMeHTaMM COJEpKaHUs, UMEIOITAMU
KyJbTYPOJIOTUYECKUA W TPUKIAIHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT

[IOHUMAHHMIO B3aMMOCBSA3U XUMHH C IPYTMMH HayKaMH, PACKpBIBAIOT €€ poJib B
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MO3HABATEJIbHON M TNPAKTUYECKON JEeATEIbHOCTH YEJOBEKa, CHOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHUSI K TMPOIECCY TBOpPYECTBA B 00JIACTH TEOpUH U
MPAKTUYECKUX MPUIOKEHUN XMUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(MOPMALMIO U TMPUMEHATh €€ I MOIMOJHEHUS
3HAHUM, PEUICHHUS] MHTEJUIEKTYAIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX
3amay. B menom coxepikanue ydyeOHOro mpeamera «XuMUsD JAHHOTO YpPOBHS
U3Y4YEHUs OPUEHTUPOBAHO Ha (HOPMHUPOBAHME y YYAIIUXCS MHPOBO33PEHUYECKOM
OCHOBBI JIJIsl TOHUMaHUS PUIOCODCKUX UJIeH, TAKUX KaK: MaTepUaIbHOE €IMHCTBO
HEOPraHUYeCKOTO U OPraHUYECKOro MUpa, 00YCIOBICHHOCTh CBOMCTB BEIECTB UX
COCTaBOM U  CTPOCHMEM, T[O3HABAEMOCTh MPUPOAHBIX SBICHUU NYyTEM
DKCTIEPUMEHTAa M pEelIeHUs MPOTUBOPEUYU MEXay HOBBIMU (akTamMu U
TEOPETUUECKUMHU TMPEANOCHIJIKAMHU, OCO3HAHME POJIM XUMUM B PEIICHUU
HKOJIOTHYECKUX TMpo0jeM, a Takke mpodiieM CcOepekeHUs HHEPreTUYeCKUuX
PECYPCOB, CHIPbS, CO3AaHUsI HOBBIX TEXHOJOTHI U MaTtepuaioB. B miane pemenus
3alady  BOCHHUTAHMS, Pa3BUTHS M COLUMAIM3alUUA OOydYarouIuxcs TMPUHSTHIC
OporpaMMOM TOAXOJAbl K OIPEIEICHUIO COJEpkKaHUS W IMOCTPOEHUS IpeameTa
npenycMaTpuBaloT (OPMHUPOBAHUE Y YYAIIMXCS YHHBEPCAIBHBIX Y4EOHBIX
JEUCTBUHM, MMEIOMIMX 0a30BOE 3HAYECHHE [JISl PA3IMYHBIX BUAOB JEATEIHHOCTH:
pereHus mpoosieM, MOUCKa, aHajau3a M 00paboTku MHGOPMAIIUH, 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
ONPEAECIECHUHN COICPKATEIBbHON XApaKTEPUCTUKHA UEJIEed U3YYCHHsS Ipeamera
HalnpaBJICHUEM  TEPBOCTECIIEHHOW  3HAYMMOCTH  TPAAUWLMOHHO  TNPU3HAETCS
dbopMupOBaHME OCHOB XHMHYECKOW HAyKHM Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHUSI, IPAKTUYECKON [EATEIbHOCTH YEJIOBEKAa W Kak OJHOTIO W3
KOMIIOHEHTOB MUPOBOM KYJbTYpbl. C METOIMYECKOW TOUKH 3PEHUS TaAKOM MOAXO]T

K OIIpCacCIICHUIO ueneﬁ HN3y4dCHHUA IIPCAMCTA ABJIACTCA BIIOJIHC OIIpaBAaHHBIM.



6
CornacHO TaHHOW TOYKE 3pE€HUS IIIaBHBIMU LEISIMH U3YUYEHHUS MIPEIMETa « XUMUS»
B CpPEAHEH 1IKOoJIe HAa 0a30BOM YPOBHE SIBIISIFOTCS
dbopMuUpOBaHUE CUCTEMbl XUMHUUYECKUX 3HAHUU KaK Ba)KHEUINEW cOCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOM JI€KAT KIIFOUEBbBIC
MOHATUS, (PyHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XUMUM, OCBOCHHE SI3bIKa HAYKH,
YCBOEHUE U MOHWMAHHUE CYIIHOCTU JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEU UX PA3BUTHS U CTAHOBIICHUS;
dbopMupoBaHue U pa3BUTHE TNPEACTABICHUNA O HAYYHBIX METOJAaX TMO3HAHUS
BEIIECTB M XWMHMUYECKUX PEAKIIUA, HEOOXOIUMBIX JJISI MPUOOPETEHUS YMEHUM
OpPUEHTHUPOBATHCA B MUPE BEIIECTB U XUMHUYECKUX SIBIICHUN, UMEIOIINX MECTO B
PUPOJIE, B MPAKTUUECKON U MOBCETHEBHOM KU3HM;
pa3BUTHE YMEHHUM M CIOCOOOB JEATEIbHOCTH, CBSI3AHHBIX C HAOJIOJCHUEM U
O00OBSICHEHHEM XMMUYECKOTIO JKCIEPUMEHTa, COOIIOJCHUEM IMpaBui 0O€30MacHOro
oOpaIlleHus ¢ BEIIeCTBaMHU.
Hapsany c¢ astum copepxkarenbHas XapakTepUCTUKA LEJIeW U 3a4ad HU3y4YEeHUs
peaMeTa B IpOrpaMMe YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU
OpUOpPUTETAMU B CHUCTEeME o00mero cpeaHero oOpasoBanus. CerogHsi B
NpernojaBaHid  XUMUM B OOJNbIIEd  cTermeHW OTHAETCs  MpEeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJAep)KaHus OOy4YeHUs, OpPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMNYCKHHMKA IIIKOJIBI, BJIAJCIONIET0 HE HAa0OpOM 3HAaHUU, a
(GYHKIIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH U YMEHHUSIMU aKTHBHOTO
MOJy4YeHUsT 3HAHUM WM NPUMEHEHUsS WX B PEAIbHOM JKHU3HU JUI PELICHUS
MPAaKTUYECKUX 3a7ad. B 93TOM CBA3M 0OpU HU3YUYEHUH Mpeamera «XHUMUs»
JTOMHUHHPYIOIIEE 3HaUYCHUE TPUOOPETAIOT TAKKE 1IN U 3a]1a4M, KaK:
ajganTanys OOy4alIMXCs K YCIOBUSM JWHAMUYHO Pa3BUBAIOUIETOCS MUDA,
dbopMupOBaHME  WHTEUICKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MNPHUHSATHUIO T'PAMOTHBIX
pELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUAX, CBS3aHHBIX C BEHIECTBAMM U UX

IIPUMCHCHHCM,
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(dopMupoBaHUE y 00yUAIOUIUXCS KIIOYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETEHIIM),
MMEIOIIMX YHUBEPCAJbHOE 3HAYEHHE JUIsl Ppa3IMYHBIX BHUAOB JI€ATEIBHOCTH:
perieHus: npodsieM, MOMCKa, aHalnu3a U 00pabOTKM MH(POPMALMH, HEOOXOAUMBIX
JUIsl TIPUOOPETEHUsT ONBbITa NEATENbHOCTH, KOTOpas 3aHUMAEeT Ba)XHOE MECTO B
MO3HAHUU XMUMHH, a TAKXKE ISl OUEHKHU C MO3UIUN IKOJIOTMYECKO 0€30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOLIECCOB HA OPraHU3M YeJOoBeKa U
IPUPOJHYIO CpEAY;

pa3BUTHE TI03HABATEIbHBIX MHTEPECOB, HWHTEIUNIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSTENIbHO TPUOOPETaTh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUM JJI MOUCKA U aHalu3a y4yeOHOU u
HAYYHO-TIONYJISIPHON WH(GOPMAIIMN XUMUYECKOTO COJEPIKaHMUS;

dbopMuUpoBaHUE U PA3BUTHE Y OOYYAIOMIMXCS ACCOLMATHUBHOTO W JIOTUYECKOIO
MBILIUIEHUS], HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, IpH IUIAHUPOBAHUM U TNPOBEACHUU XUMUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTaHUWE y  oOywaroumuxcsd  YOeXKIEHHOCTH B T'yMaHUCTUYECKOM
HaNpaBICHHOCTH XUMHH, €€ Ba)XHOW pOJIM B PEIICHUU TJIOOAIBHBIX MpoOIeM
PalMOHAIIBHOTO MPUPOJONOIB30BAHMS, TIOIOIHEHUS YHEPIETUYECKUX PECYPCOB H
COXpaHEHUsl MPUPOIHOIO PABHOBECHUS; OCO3HAHUS HEOOXOAMMOCTH OEpeXHOro
OTHOILLIEHUS K TMPHUPOJE U CBOEMY 30pPOBbIO, a TaKXkKe MPHOOPETEHUsS OIbITa
WCIIOJIb30BaHUS TIOJIYYEHHBIX 3HAHUW MU NPUHATHAA TPAMOTHBIX pPELICHUN B
CUTYallUsX, CBA3AHHBIX C XMMUYECKUMHU SIBJICHUSMHU.

[enu wu 3agauM  M3y4YeHUs MpeAMeTa «XUMHUS» MOJYYWIH MHOJIPOOHYIO
METOIMYECKYI0 HMHTEpOpEeTalMil B  pasfene mnporpammel  «llnanupyemebie
pe3ynabTaThl OCBOCHMS TpeAMeTa», Onarofaps ueMy o0ecreueHo UETKOe
IIPEICTABIEHUE O TOM, KAKWE€ 3HAHUS M YMEHHUS MMEIT MNPSAMOE OTHOIIEHHE K
pean3aluy KOHKPETHOM 1EJIH.

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

10 kmaccax orBoauTcsa 68 yacos.



YMK:
HOMED B aBTOPbI Ha3BaHME | KJacc | U3AaTeIbCTBO AKCIIEPTHOE
OITY 3aKJIFOYECHUE
1.1.3.10.1.1 | 'aGpue XUMUS 10 AKIMOHEpHOE 10
asH O.C., 10 xmacc 0OIIIECTBO 31.08.2030
Octpoy «M3naTenbcTBO
moB U.T"., «IIpocseuienue»
CnagkosB
C.A.
1.1.3.10.1.2 | "'abpue XUMHUSA 11 AKUIHMOHEpHOE 10
as1 O.C., 11 xiacc 00I1[eCTBO 31.08.2030
Octpoy «M3narenbcTBO
moB U.T"., «IIpocseuienue»
CnagkosB
C.A.

I[Inanupyemble pe3yJibTaThbl OCBOCHUSI Y4eOHOI0 NpeaMeTa.

B coorBeTrcTBUM C

CUCTEMHO-IACATCIIBHOCTHBIM  ITOJAXOJ0M

B CTPYKType

JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS NpeaMera «XUMHS» Ha YPOBHE CPEIHETO

o01rero oOpa3oBaHUs BBIJICIEHBI CIICAYIOMINE COCTABISIONINE:

OCO3HAaHHC

00yYaroIMMHCS

POCCUHCKOU

TrpaKTaHCKOMN

NICHTUYHOCTH

I'OTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATCIbHOCTH U CaMOOIIPCACIICHHUIO,

HaIn4uc MOTHBAllMH K 06y‘-ICHI/IIO;

I[eJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUH JHMYHOCTH HA OCHOBE

KITFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKH XUMHH;

TOTOBHOCTh ¥ CIIOCOOHOCTH

0o0yyaloImuxcsi PYKOBOJICTBOBaTbCA B  CBOEH

ACATCIbHOCTH HOCHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IIPHCYIIUMU HGJ’IOCTHOﬁ

CHUCTCMC XMMHNYCCKOI'O O6pa3OBaHI/I$I;

HaJIM4Yue MPaBOCO3HAHUS SKOJOTMUYECKON KYJIbTYpPbhl U CIIOCOOHOCTH CTaBUTH LEIU

" CTPOUTD JXKMU3HCHHBLIC IIJIaAHbI.
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JInuHOCTHBIE pe3yJbTaTbl OCBOEHUS MpeaMera «XuMUs» JOCTHTaloTCs B
€AMHCTBE Y4YeOHOH M BOCHUTATENbHOW JESTEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUMOKYJIbTYPHBIMH, 1TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HAealaMd POCCUHCKOIO TPa)KJaHCKOTO OOLIECTBA, MPUHATHIMA B OOUIECTBE
HOPMaMM W  TpaBWIaMH  TOBEACHHUS,  CHOCOOCTBYIOIIMMM  IpOLECcCaM
CaMOMO3HaHMUs, CaMOpPa3BUTUSL U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH

00y4Jaromuxcs.

JInuHOCTHBIE  pe3yJbTaThl  OCBOCHHMS  MpeaMera  «XHUMHS»  OTPaXaroT
c(hOpMUPOBAHHOCTh OIBITA TTO3HABATEIBHOW M TMPAKTUYECKON JEATEIbHOCTU
00ydJaromuxcs Mo peajan3aiuy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

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

MPEJCTABJICHUS O COIMAIBHBIX HOpMax M MpaBUJIaX MEKJIMYHOCTHBIX OTHOIICHUMN
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JCATEIBHOCTH TPH CO3JaHWU YICOHBIX
IIPOCKTOB, PEIICHUH Y4YeOHBIX W II03HABaTEJIbHBIX 3a7ad, BBINOJHCHHUH
XUMUYECKHUX IKCIIEPUMEHTOB;

CITOCOOHOCTH MTOHUMATh M MMPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apTyMEHTHI
JIPYTUX TPH aHAIM3E Pa3IMYHBIX BUI0B YICOHOM NESITCIHHOCTH,

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

IICHHOCTHOTO  OTHOIIEGHHS K HMCTOPUYECKOMY U  HAYYHOMY  HACJIECAHIO
OTEUYECTBEHHON XMMUH;

YBOKCHHS K TIPOIECCY TBOpPYECTBA B OO0JaCTH TCOPUM W IPAKTHUSCKOTO
MPUMEHEHHUSI XUMUM, OCO3HAHMUS TOTO, YTO JOCTIKEHHUS HAyKH €CTh pe3ysbTaT
JUTUTENIbHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOHCKOB,

MIOCTOSIHHOTO TPYAa YYEHBIX U MTPAKTUKOB;
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WHTEpeca W TO3HABaTENbHBIX MOTHBOB B TOJYYCHUH M MOCJICAYIONIEM aHAIU3e
“H(pOpMaIINK O EPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;
3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS
HPaBCTBEHHOT'O CO3HAHUSI, STUUYECKOTO TTOBEICHNUS;
CIIOCOOHOCTH OIIEHUBATh CUTYyallud, CBA3aHHbIC C XUMUYECKUMH SIBICHUSIMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACh Ha MOPaTbHO-HPABCTBEHHBIC
HOPMBI U IECHHOCTH;
TOTOBHOCTH OIICHMBATh CBOE MOBE/ICHUE U TTOCTYNKUA CBOMX TOBAPUILEH C TTO3UIIHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIECTBUM 3TUX MOCTYIKOB;
4) dpopMupoBaHus KYJIbTYPHI 310POBbS:
MOHUMAaHUSI IIEHHOCTEN 370pOBOr0 U 0€30MacHOT0 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3MYECKOMY M ICHXHUYECKOMY
3]10pPOBBIO;
coOmoIeHusl TpaBuUil Oe30macHOro oOpallieHusi ¢ BellecTBaMu B OBITY,
NOBCETHEBHOM )KU3HU U B TPYJOBOM JEATEIBHOCTH; TOHUMAHUS LIEHHOCTH MPABUI
UHAUBUAYATbHOTO U KOJJIEKTUBHOIO O€30MacHOr0 TOBEACHHS B CHUTyaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;
OCO3HAHMS TIOCTEACTBUH W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );
5) TpyA0BOro BOCIIMTAHMS
KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BATENbCKOMN
JESTENBbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W APYrHMX BHIAX
NEeATEIbHOCTH;
YCTAHOBKM Ha aKTHBHOE y4yacTHE B PEUICHUM MPAKTUYECKUX 3aJlady COLUAIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOEr0 KJIacca, MIKOJIbI);
WHTEpEca K MPaAKTUYECKOMY U3YYCHHIO MPOGECCHil pa3IuIHOTO PO/Ia, B TOM YUCIIE
Ha OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHHUHN M0 XUMUH;
YBaXKEHHUSI K TPYY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOU NEATEeIbHOCTH;
FOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIMBHUAYAIBHOW TPAEKTOPUU OOpa30BaHMUS,

Oynyiie mpodeccur U peaau3alii COOCTBEHHBIX KHW3HEHHBIX TIAHOB C YYETOM



11
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEM K XHWMHH, MHTEPECOB U MOTpeOHOCTEH
o0I11ecTBa;
6) 3K0JI0rM4eCcKOro BOCIIMTAHMS:
AKOJIOTUYECKH I€JIeCOO0pPa3HOr0 OTHOIIGHUSI K TPUPOJE, KaK HCTOUYHHUKY
CYIIIECTBOBAHHUS KU3HU HA 3€MIIE;
MOHUMAHMS TJIOOAJTBHOTO  XapakTepa JKOJOTMUYECKHMX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOU CPE/Ib;
OCO3HAHUS HEOOXOJAMMOCTHU HCIOIb30BaHUS JOCTIKCHUN XUMHUU JJIsl pEelIeHUs
BOIIPOCOB PAIIMOHAIBHOTO TPUPOAOTOIH30BAHUS;
AKTUBHOTO HENPUATUSA JIEUCTBUHN, MPUHOCIIIUX BpEI OKPYXKAIOUIEH MPUPOIHON
cpene, YMEHHsI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE YKOJIOTHYECKUE TMOCIEACTBUS
NpEeANPUHUMAEMBIX I€MCTBUI U NMPEIOTBpAIIATh UX;
HaJW4yus Pa3BUTOTO JKOJOTMYECKOTO MBIIICHUS, JKOJIOTUYECKONW KYJIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJEOJIOTUU
xemooouu;
7) HEHHOCTH HAYYHOI'O NO3HAHUA:
c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;
MOHUMAaHUS CreUu(UKN XMMUH KaK HAYKW, OCO3HAHUS €€ poir B (OPMUPOBAHHUH
PaIMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3[IJaHUU IIEIOCTHOTO TPEACTaBICHUsS 00
OKPYXAaWIIEM MHUpPE KaK O €IWHCTBE NPUPOJABI MU YEIOBEKA, B I[O3HAHUU
MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPaHEHUS MPHUPOIHOTO
paBHOBECHS;
yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHU JIJII COBPEMEHHOM ITUBHIIM3AIIAH: B
e€ TYMaHHCTHUYECKOM HAIMpaBJIEHHOCTU U Ba)KHON pOJM B CO3JaHUU HOBOU 0a3bl
MaTepuaibHON KYJIbTYPhI, PEIICHUH TJI00aIbHBIX NPOOJIEM YCTOMYMBOIO pa3BUTHS

YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOM, NUIIEBOM M 3KOJIOTHMYECKOU
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0€30MacHOCTH, B PA3BUTUU MEIULIMHBI, 00ECIIEYEHUU YCIOBUN YCIEIIHOTO TpyJa
1 HKOJIOTMYECKH KOM(MOPTHON MKU3HU KaXKJI0r0 WICHA 00IeCTBa;
€CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: MOHUMAHUS CYIIHOCTH METOAOB MO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CHOCOOHOCTH HUCIIOIB30BATh MOTyYaeMble
3HaHMS Il aHalM3a W OOBSCHEHHUS SBJICHUM OKPYXAIOLIEro Mupa u
MPOUCXOAIIMUX B HEM U3MEHEHUN, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIOJIb30BaTh XMUMUYECKUE 3HAHUS JJI PEIICHHS
poOJieM B peasIbHbIX KU3HEHHBIX CUTYaIIHUSX;

MHTEpECa K MO3HAHUIO U UCCIIEN0BATEIBCKON NS TENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHMUIO,
K aKTUBHOMY TIOJIYYCHHWIO HOBBIX 3HAHUH TI0 XUMHUHM B COOTBETCTBHUU C
KU3HEHHBIMU TIOTPEOHOCTAMH; MHTEpeca K OCOOEHHOCTSM TpyAa B Pa3IMYHBIX

cdepax nMpoPecCUOHATBHOMN A TEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOCHHUS Yy4eOHOro mpenmera «XWMHS» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHUs BKIIOYAOT:

3HAYNMBbIC IS dbopmupoBaHuUs MUPOBO33PCHHSI oOyJaromuxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHSITHS, OTPaKAIOIIHNE
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHeUPUKY METOJO0B TO3HAHUS,
MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHUS, SIBICHHE,
Mpolece, CUCTeMa, HAyYHbIA (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHsl, UCCIICIOBAHNE, HAOTIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);
VHUBEpCAIbHBIE Yy4YeOHBbIC JNeicTBHUs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
PETYISITUBHEIE), o0ecreunBaroIue dbopmupoBaHue G YHKIIHMOHATBHOM

IPaMOTHOCTHU M COITMATIBHON KOMIETEHIIMU 00y4JaromnuXcs;
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CIIOCOOHOCTh 00YYarONIUXCSl HUCIOJIB30BaTh OCBOCHHBIE MEXKIUCIUILIUMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAIbHbIC Yy4YeOHBbIE JIEUCTBUA B
[I03HABATEJILHOU U COLIMATIbHOU IPAKTUKE.
MertanpenMeTHble  pe3yabTaThl  OTPa)XalOT  OBJIAJICHUE  YHUBEPCATIbHBIMU
y4eOHBIMM  TO3HABATECJILHBIMH, KOMMYHUKATHUBHBIMU U  PETryJATUBHBIMU
JICUCTBUSIMU.
Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBUS
ba3oBble JJoruyeckue aeicTBU:
CaMOCTOSITEILHO (POPMYJIUPOBATh U AKTYaJIU3UPOBATH TPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;
OTIPENICIIATH 1NN JICITSIIBHOCTH, 3aJ1aBasi apaMeTPhbl U KPUTEPUU UX JOCTIKCHHS,
COOTHOCHUTDH PE3YyJIbTATHI JICATCIIBHOCTH C MIOCTABICHHBIMU IEJISIMH;
UCIIOJIB30BaTh TIPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOT'O MBIIUICHUS —
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATh MX B3aMMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIONINE MTOHATHS JJISI OOBSICHEHUs OTIEIbHBIX (DAaKTOB U
SIBJICHUI;
BBLIOMPATh OCHOBAHUS W KPUTEPUU JUIS KIACCU(PUKAIMKU BEIIECTB U XUMHUUYECKUX
peakiuii; yCTaHaBJIMBATh MPUUYUHHO-CJIEJICTBEHHBIC CBSI3U MEXAY H3y4aeMbIMU
SIBIICHHUSIMU,
CTPOUTH JIOTUUECKUE PACCYyX ICHUS (MHAYKTUBHBIC, IEAYKTHUBHBIE, 10 aHAJIOTHH),
BBISBJISAITH 3aKOHOMEPHOCTH M TPOTUBOPEYUS B pPAacCMATPUBAEMBIX SIBJICHUSAX,
(bopMyITHPOBATH BHIBOJIBI 1 3aKIIOUCHHS;
MPUMEHATh B TIPOIECCE IMO3HAHMS, HCIOJIb3yEeMble B XHMHHU CHMBOJIUYECKHE
(3HaKOBBIC) MOJICIIH, MPEOOPA30BHIBATH MOICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuYeckas (QopMmysa, ypaBHEHHE XUMHYECKOMN
peaKkiui — TpPU PEHICHUU YYEeOHBIX IMO3HABATEIbHBIX W MPAKTUUYECKUX 3aj]ad,
MPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEACTABICHUS JJIs BBISIBICHHUS XapaKTEPHBIX
MPHU3HAKOB U3YYaEMbIX BEIIECTB M XMMUUYECKUX PEAKITUM.

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 C(OPMYJIMPOBAHHBIE BOMPOCHI B KauecTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;
BJIAJ€Th  HABBIKAMU  CaAMOCTOSITEILHOTO  IUJIAHUPOBAaHUSI U MPOBEJCHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJI0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYITUPOBATH
0000I1IeHNs ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETaHHON padoTe;
npuoOperatb  ONBIT  YYCHHYECKOW  HMCCIEJAOBATENIbCKOW UM MPOCKTHOMU
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 COJEpKaHHs, CIpPaBOYHBIE TMOCOOHUsS, Ppecypchl
WNuTtepHera), aHanu3upoBaTh WHOOPMAIMIO PA3NMMYHBIX BUIOB ©  (opwm
peACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JOCTOBEPHOCTD U
HEMPOTUBOPEYUBOCTH;
(dbopMynHpoOBaThH 3aIIPOCH] U PUMEHATH PA3JIMYHBIE METOJIBI TIPH TIOWCKE U 0TOOpE
uH(pOpMaIi, HEOOXOJUMOM JIsi BBITIOJHEHUS YYEOHBIX 3a1ad OMpenelEHHOTO
TUIIA;
npuoOpeTaTh  OMBIT  WCTIOJB30BaHUS  WH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITETILHO BHIOMPATh ONMTHUMAIBbHYIO (HOpPMY TpeacTaBieHUs HHGOPMAIIHH

(cxempbl, rpaduKu, AUArpPaMMbl, TAOJIULIbI, PUCYHKHU U APYTHUE);
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MCIIOJIb30BaTh HAay4HbIM SI3bIK B KAu€CTBE CPEICTBA NpHU pabOTEe C XUMHYECKOU
uH(popMalMeil: MPUMEHATh MEXNpeaAMeTHbIe ((PU3MUEeCKUEe W MaTeMaTHYECKUE)
3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJMYECKHE  CpEJICTBA
HAarJITHOCTH.
KommyHuKaTHBHBIE YHUBepcaJibHbIe y4eOHbIe 1eficTBHUS:
3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJie JAMAaora W/WiH
JUCKYCCUM,  BbICKAa3bIBaTh  HUJeH, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MPEITIOKEHHOM 3a1a4H;
BBICTYNIaTh C TMpe3eHTalueld pe3yJbTaTOB I103HABATEIbHOW JI€SITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPHU BBITOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, pealn3aluu yueOHOTO MpoeKkTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CYXJIeHHUSI © 0OMEHA MHEHUSIMH.
PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe AeiicTBUS
CaMOCTOSITEJIbHO ~ TUIAHMPOBAaTh U OCYILIECTBIATH CBOIO  IMO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allfTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUU Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3¢ (deKTUBHBIN CcHOcOO MX pelieHuss ¢ y4€TOM IOJYyYEHHUS HOBBIX 3HAHHUM O
BEIIECTBAX M XUMHYECKHX PpEAKLMAX; OCYLIECTBIATh CAMOKOHTPOJb CBOEMH
NEeSATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.
B ¢enepanbHbIX M perHOHAJIBHBIX IMPOLENYypax OLEHKM KauecTBa 0Opa3oBaHUS
UCIIONIB3yeTCsl  mepedeHb  (KoauduKkaTtop) MpoBEpsieMbIX TpeOOBaHWN K
METamnpeMETHBIM  pe3ylbTaTaM  OCBOEHHS ~ OCHOBHOH  00pa3oBaTenbHOI

MPOTrpaMMBbI CPETHEr0 O0IIEro 0Opa3oBaHMUS.

[lepeyens (koaudukaTop) IpoBEPsIEMbIX

TpeOOBaHUN K METANIPEMETHBIM PE3yJIbTaTaM OCBOEHUSI OCHOBHOM
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00pa3zoBaTeIbHOM IPOrpaMMBbl CPETHETO 0OIIETO 00pa30BaHUS

Kon [IpoBepsiemble TpeOOBaHUS K METANPEIMETHBIM pe3yJibTaTam
MIPOBEPSIEMOTO OCBOCHUSI OCHOBHOM 00pa30BaTebHON MPOTPAMMBI CPETHETO
TpeOoBaHUs o01ero 0opa3oBaHus
1 [lo3HaBarenbHble yHHMBEpCAJbHbIE ydeOHblE IeHCTBUS (Hanee -

YV]I)

1.1 ba3oBrie nornueckue aAeUCTBUA

1.1.1 VYcraHaBnuBaTh CYIIECTBEHHBIM NPU3HAK WJIA OCHOBAHUS IS
cpaBHEHUsI, KiIaccuukanuu u 0000IIeHUS

1.1.2 BbISBISATE 3aKOHOMEPHOCTH M MPOTUBOPEYUSI B PACCMATPHUBAEMBIX
SIBJICHUSIX

1.1.3 CamocTosTenbHO (HOPMYJIMPOBATh U AKTyaJIU3UPOBATH MPOoOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIEIIATH IENIH ACATEILHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU
UX JTOCTHKEHUS

1.1.4 BHOCUTH KOPpPEKTUBBI B JESITEIBLHOCTb, OLICHUBATh COOTBETCTBHUE
pEe3yIbTaTOB LEJISIM, OLICHUBATh pHUCKHU MIOCJICICTBUI
JIeSITEILHOCTH

1.1.5 Pa3zBuBaTp KpeaTMBHOE MBIIUIEHUE MPU PELUICHUU KU3HEHHBIX
npoosiem

1.2 bazoBrie ncciaenoBaTenbCKUE ICHCTBUSA

1.2.1 Brnagets HaBbiKaMu y4eOHO-MCCIEIOBATEILCKOM M MPOCKTHOU
NEeATEeIIbHOCTH, HaBBIKAMH pa3peIIeHHs ITpodieM

1.2.2 OBnajicHre BUJIaMU JICSATEIBHOCTH O TOJYYCHHIO HOBOT'O 3HAHMS,

€ro HUHTEpIpeTaluH, MNpeoOpa3oBaHUI0 W MNPUMEHEHHIO B
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Pa3INYHBIX y‘IC6HBIX cuTyaluiax, B TOM 4YHCIC IIPpH CO3JaHHUU

y‘I€6HBIX N COIHUAJIBHBIX ITPOCKTOB

1.2.3

@OopMHUPOBAHME HAYYHOTO THIA MBIIUICHUS, BIAJCHUE HAYYHOH

TepMHHOHOFHGﬁ, KIIFOYCBBIMU ITIOHATHAMHA U METOAAMH

1.2.4

BoisaBisaTh MNPUYINHHO-CICACTBCHHBIC CBA3HM MW AKTyaJIU3HUPOBATH
3alavy, BBIIBUI'aThb THUIIOTC3Yy €C PCUICHUA, HAXOAHUTH APT'YMCHTHI
JJIs1 10Ka3aTCJIbCTBA CBOUX yTBep)KI[GHI/If/'I, 3a/1aBaThb IMapaMCTPbl U

KPUTEPUU PELIEHUS

1.25

AHaJII/IBI/IpOBaTB IMOJTYYCHHBIC B X0A4e peuICHUA 3aJa4H
PE3YIbTAThI, KPUTHYCCKHU OLICHHUBATh nux AOCTOBCPHOCTD,

IMPOTrHO3HUPOBATH U3MCHCHHC B HOBBIX YCJIOBUAX

1.2.6

YMeTh INCPCHOCUTL 3HAHUA B ITO3HABATCIIBHYIO U IMPAKTUYCCKYIO
obmacTu KHN3HCACATCIBHOCTH,

YMCETb UHTCTPHUPOBATL 3HAHHWA U3 PA3HBIX IIPCAMCTHBIX 06HaCT€ﬁ;
OCYIICCTBIIATH HGHCHaHpaBHCHHLIﬁ IMOUCK IICPCHOCA CPCACTB U

Croco00B IEUCTBUS B MPO(HECCHOHATBHYIO CPEY

1.2.7

CrnocoOHOCT, W TOTOBHOCTH K CaMOCTOSITEIBHOMY TOHUCKY
METOJIOB PEIIeHUS MPAKTUUECKHUX 3a7a4, MPUMEHEHHUIO Pa3IuYHbIX
METOJI0B MTO3HAHUS;

CTaBUTh W (QOpMyIupoBaTh  COOCTBEHHBIE  3aJayd B
o0pa3oBaTeIbHON IEATETbHOCTH U KU3HEHHBIX CUTYAIUAX;
CTaBUTh MPOOJIEMBbI W 3a/layd, IOIMYCKAIOIINE albTePHATUBHBIE
pEIICHHS;

BBIIBUTATh HOBBIC HJICH, MPEJJIaraTh OPUTUHAIBHBIC TOJXOJbI U
pEIICHHS;

pa3palaTbiBaTh IUIAH pEIICHUS MpoOJeMbl C YYETOM aHajiu3a

HMMCIOIUXCSA MAaTCPpHUAJIbHBIX 1 HCMATCPHUAJIbHBIX PCCYPCOB
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1.3 Pabora ¢ nundopmarueit

131 Bnagete HaBblkaMM TONy4YeHHs MHGOPMAIMM U3 HCTOYHUKOB
pPa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIIATH IOUCK, aHaJIU3,
CUCTeMAaTH3allMI0 M MHTEPHpETaluio WHpOpMamuu pazIudHBIX
BUIOB U ()OpM TIPEICTABICHUS

1.3.2 CoznaBath TEKCTHI B Pa3iu4HbIX (pOpMaTax C y4ETOM HAa3HAUCHUS
UHPOpPMAIIMK ¥ IIETICBOM ayAWTOpUH, BHIOMpas ONTUMATBHYIO
(dbopMy npesicTaBIEeHUs U BU3YyaTU3alNH

1.3.3 OneHnBaTh JOCTOBEPHOCTh, JIETUTUMHOCTh HWH(MOpMAIUM, €e
COOTBETCTBHE IMPABOBBIM U MOPATBHO-3THYECKUM HOpMaM

1.3.4 Hcnons3oBaTh CpeAcTBa MH(OPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B pEIIEHWH KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX M OPTaHM3AIMOHHBIX 3a7a4 C COOJIOJIEHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX U OJTUYECKUX HOPM, HOPM
uH()OpPMAIIMOHHON 0€30MMacHOCTH

1.35 Brnagets HaBbIKaMU pacro3HaBaHUS W 3AlIUTHl HHPOPMAIINH,
nH()OpPMaIIMOHHON 0€30MaCHOCTH JIMYHOCTH

2 Kommynukatusubie VY /]

2.1 OO1eHue

2.1.1 OcymecTBIsATh KOMMYHHUKAITMH BO BCEX cepax )KU3HU;
BJIAJIETh PA3UYHBIMU CIOCO0aMU OOLIECHHS M B3aUMOICHCTBHS

2.1.2 Pa3BepHyTO W JOrMYHO U3Naratb CBOIO TOYKY 3pEHUSI C
MCTIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

2.1.3 ApPrymMEeHTUPOBAHHO BECTH JTHAJIOT
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3 Perynsatusnsie YV /|
3.1 Camoopranu3zaius
3.1.1 CamMOCTOATENBHO OCYIIECTBIISTh MO3HABATEIBHYIO AESATEIBHOCTD,
BBISIBJIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE
3ajayd B 00pa3oBaTENIbHOM JIEATETBHOCTH U >KM3HEHHBIX
CUTYaIUsX;
JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM
3.1.2 CaMOCTOSITENIbHO COCTABIATH TUIaH PEIICHUS POOJIEMBI C yUETOM
UMEIOIIUXCS ~ PECypcoB,  COOCTBEHHBIX  BO3MOXHOCTEH U
IIPEAIIOYTEHN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaTh €ro, Opathb
OTBETCTBEHHOCTb 32 PEILICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh  ()OPMHUPOBAHUIO M TPOSIBICHUIO  IIHPOKOMN
SPYAULIMY B Pa3HBIX 00JIACTAX 3HAHUN
3.2 CaMOKOHTPOJIb
3.2.1 JlaBaTb OLIEHKY HOBBIM CHUTYyalusiM, BHOCUTb KOPPEKTUBBI B
JeSITeNIbHOCTD, OLICHUBATh COOTBETCTBUE PE3Y/IHTATOB LIEJISIM
3.2.2 BrnaneTs HaBbIKaMHU TMO3HABATENbHON pedIIEKCMH KaK OCO3HAHUSA
COBEpIIAEMBbIX JCHCTBUM W MBICAUTENBHBIX MPOIECCOB, HX
pe3yJIbTaTOB U OCHOBAaHUI;
UCTIOJIb30BaTh IPUEMBbI pedieKcruu sl OLIEHKH CUTYaIllu, BEIOOpa
BEPHOTO pELICHUS;
YMETb OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS IO
UX CHIDKEHHUIO
3.3 OMOILMOHATIBHBIA WHTEJIEKT, MpenoJararonun
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c(hOpMUPOBAHHOCTb:

CaMOpETYJMPOBAaHMs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIIOCOOHOCTH
aJanTHPOBATHCA K SMOLMOHAIBHBIM HM3MEHEHUSIM M TMPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH  MOTHMBAllMM,  BKIIOYAIOUIEH  CTPEMJICHHE K
JOCTIKEHUIO 1€MW YCIexXy, ONTUMHU3M, HMHHUIIMATUBHOCTbD,

YMCHUC ﬂeﬁCTBOBaTB, HCXO0OA U3 CBOUX BO3MOKHOCTEH

INPEJIMETHBIE PE3YJIbTATBI

[IpeameTrHbie pe3yibTaThl OCBOSHHUS MPOTPAMMBI CPEIHEr0 00IIero oOpa3oBaHUs
Mo XWMUM Ha 0a30BOM ypOBHE OPHCHTUPOBAHbI Ha  OOECICUCHHE
IPEUMYIIECTBEHHO 00111€00pa30BaTeIbHOM W OOIIEKYJIBTYPHON TMOJATOTOBKH
obOyvaromuxcsa. OHM BKJIIOYAIOT: crnenuduueckue sl ydeOHOro mpeaMeTa
«XuMUs» HaydHble 3HAHUS, YMEHHS U CHOCOOBI JCHCTBUM 10 OCBOCHUIO,
UHTEPIPETAIlMd U MPeoOpPa30BaHMUIO 3HAHUM, BUBI JACATEIBHOCTH IO TOJIYYCHUIO
HOBOTO 3HAHUS W TPUMCHCHHWIO 3HAHWUW B Pa3IMYHBIX YYEOHBIX M peaJbHBIX
YKU3HECHHBIX CUTYyalluaX, CBA3aHHBIX C XUMUCH.

HNPEAMETHBIE PE3YJIBTATBI 10 KJIACC

IIpenmeTHble Ppe3yjbTaThbl OCBOeHHSI Kypca «OpraHudeckasi XUMHD)
0TPAKAIOT:

c(hopMHUPOBAHHOCTH MpEACTaBICHU I 0 XUMHUYECKOU COCTABJIAIONIECH
€CTECTBEHHOHAYYHOW KaAPTUHBI MUPA, POJIM XUMHUH B TO3HAHUU SABJICHUWA NPUPOIBI,
B (OPMUPOBAaHWUH MBIIUICHHS M KYJIbTYpbl JIMYHOCTH, €€ (PyHKIMOHAJIBHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsi pelICHUs MPaKTUUYECKUX 3aJa4 M AKOJIOTHYECKHU
000CHOBaHHOTO OTHONICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHWUH, KOTOpast BKJTFOYAET:
OCHOBOIIOJIAralIIue TOHATHS (XMMUYECKUM DJIEMEHT, aToOM, DJCKTPOHHAs
000JI09Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKAs

CBSI3b, CTPYKTypHasi gopmyna (pa3BEpHyTas U COKpaIEHHAs), MOJb, MOJIApHas
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Macca, MOJIApPHBIA 00BEM, YIJIEPOJHBIN CKeNleT, (yHKIHUOHAIbHAsl TpyImIa,
paauKal, U30Mepusi, ©30MEPhl, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YTIEBOAOPOIbI,
KHCIIOPOA, U a30TCOJEp)KAlllUe€ COEIMHEHMS, MOHOMED, MOJUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COSTUHEHMS );
TEOPUH U 3aKOHBI (Teopusi CTpOeHHUs opraHuuyeckux BeimecTB A.M. bytiepora,
3aKOH COXPAaHEHHS MacChl BEIIECTR);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMUS,
JeXalue B OCHOBE TMOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJACHUS O CBOWMCTBaxX, COCTaBe, MOJYYCHUU U
0€30MacCHOM HCTOJb30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;
c(hOpMUPOBAHHOCTh yMEHUU BBIABJSITh XapaKTEpHbIC TPU3HAKH TOHATHM,
yCTaHABIIMBATh WX B3aMMOCBS3b, WCIIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHS TIPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPALLICHUN OPraHUYECKUX COCTUHEHUM;
chOpPMHPOBAHHOCTh YMEHUW HCIOJB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS
COCTaBIICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;
chOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATh MPUHAJICKHOCTh HM3YUYCHHBIX
OpraHUYECKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHbIE COEIMHEHMS), JaBaThb KM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHUAIBHBIC
Ha3BaHUSI OTMAEJIbHBIX OPraHUYECKUX BEILIECTB (ITHIICH, MNPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, IIIH0K03a,
dbpykTOo3a, KpaxmMall, HeJUI0I03a, TJIUIUH);
c(hOpMUPOBAHHOCTh YMEHHSI  ONpPEACNISATh BHUJIBI XUMHUYECKOM CBA3M B

OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);
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c(hOpMUPOBAHHOCTb yYMEHHUSI MPUMEHSATH TOJIOKEHUS TEOPUM  CTPOCHUS
oprannyeckux BemectB A.M. BytnepoBa niis o0bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS,
3aKOH COXPAaHEHUS MacChl BEIIECTB;
c(hOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA TUNWYHBIX TNpEACTaBUTENICH Pa3IUYHBIX  KJIACCOB
OpraHUYeCKUX BEIIEeCTB (METaH, dTaH, TUJIEH, MPOMUJICH, alleTUieH, OyTaaueH-
1,3, metunOyraguenl,3, 6€H301, METaHOJ], ATAHOJ, STWICHIJIUKOJb, TJIMIICPHH,
dbeHon, ameTaibIerul, MypaBbUHAs W YKCyCHasi KHUCIIOTHI, TJIIOKO3a, Kpaxma,
IEJUTI0JI03a, AMHUHOYKCYCHAsl KHCJIOTa), WJUTFOCTPUPOBATh T'E€HETUYECKYIO CBSI3b
MEXIy HHMH YpPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYECKUX PEaKIUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;
c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HMCTOYHHKU YTJIEBOJOPOJIHOTO
CeIpbsi (HepTh, MNPUPOAHBIA Ta3, Yyrojb), CIOCOOBI WX TMepepaboTKu U
IPAKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;
chOpPMHUPOBAHHOCTh ~ YMEHUW  TMPOBOAUTH  BBIUUCICHUS 1O  XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peaknuu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEILECTB WX NMPOAYKTOB PEAKIIUN);
c(hopMHUPOBAaHHOCTh YMEHUW BJIAJCTh CHCTEMON 3HAHMK 00 OCHOBHBIX METOIAX
HAay4YyHOr0O I[IO3HAHUS, WCIOJb3YEMbIX B XUMUU MPH U3YYEHHUH BEUIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JCHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICITMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHYECKHE 3HAHHS JJIsl TPUHATUS pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;
c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh MpaBHUia TOJIH30BAHUS XHUMHYECKOU
MOCy/IoM U JTa0OpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IMpaBUiia OOpalleHus: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBIMOJHEHUIO J1aA0OPATOPHBIX

XMMHNYCCKHUX OIIBITOB,
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c(hOpMUPOBAHHOCTh ~YMEHHH  TIUJIAHUPOBATb U BBHINOJHATH  XUMUUYECKUU
AKCTIEPUMEHT (TIPEeBpaIllCHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUU, MTOTYyUCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAaue€CTBEHHBIC PEAKIMU OpPTraHUYECKUX
BEILIECTB, JeHaTypalus OCJIKOB MpH HArpeBaHWH, I[BETHHIE peakiuu OEJIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH OE30MAaCHOCTU TMpU OOpalieHuu ¢
BEIllECTBAMU U J1TA0OpATOPHBIM O00OpPYAOBAaHUEM, TMPEICTABISITE PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucyi YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOopMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;
chOpMUPOBAHHOCTh ~ YMEHUW  KPUTUUECKH  aHAJIU3UPOBATh  XUMHUUYECKYIO
uHOpMaILMIO, TOJIYyYaeMyK U3 Pa3HbIX HUCTOYHUKOB (CpelIcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTHUX);
c(hopMHUPOBAHHOCTH YMEHU U coOJIr01aTh npaBuia JKOJIOTUYECKHU
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JACSATENBHOCTH B UEIIX
COXpAaHEHHUS] CBOETO 3JI0POBbSl U OKPYXKAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JIEHCTBUA HA KUBBIE OPraHU3Mbl OMPENEIEHHBIX OPraHHMYECKHX
BEIIECTB, MoHUMas cMmbici mokasarens [IJIK, moscHaTh Ha mpuMepax CHocCOOBI
YMEHBIICHUS] M TMPEJOTBPAIEHUs WX BPEIHOrO BO3JIEUCTBUS HAa OpraHu3M

YyeJIOBEKa;

IIpenmeTHble pe3yabTaThl OCBOeHHMsI Kypca «OO0masi 4 HeopraHuveckasi
XHMUSD» OTPAKAIOT:

c(hOopMHUPOBAHHOCTD MPEACTABICHUN: O XUMUYECKOW COCTABIISIONICH €CTeCTBEHHO-
HAY4YHOM KapTHHBI MHpA, POJH XHMHUH B T[IO3HAHWUM SBICHUW NPUPOIbI, B
dbopMUpPOBAaHUN MBIIUICHUS W KYJBTYPBl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
rPaMOTHOCTU, HEOOXOIUMOM JJIsi pelICHUs MPaKTUUYECKUX 3aJa4 M AKOJIOTHYECKHU
000CHOBaHHOTO OTHONICHHSI K CBOEMY 370POBBIO U IPUPOTHON CpeEIE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHWUH, KOTOpast BKJTFOYAET:
OCHOBOIIOJIAralONIe MOHATUS (XMMHUYECKHH 3JEMEHT, aToM, M30Tom, s-, p-, d-
3JIEKTPOHHBIE OpPOMTAIM aTOMOB, HMOH, MOJIEKYJda, MOJIb, MOJISIPHBIM OO0BEM,

BAJICHTHOCTD, JJICKTPOOTPpULATCIbHOCTDb, CTCIICHb OKHCIICHHA, XMMHWYCCKasd CBA3b
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(KoBaJeHTHAsI, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTAINIMUECKasl peiéTka,
TUMBl ~ XUMUYECKUX  pEaKIUid, PpacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOJHUTHI,
ANEKTPOJIUTUYECKAsT JAUCCOIMAIMSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOU peaKIuu, XUMUUECKOE PaBHOBECHUE);
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUUECKON AUCCOIMAIIUU, TIEPUOTAYECKUN
3akoH [[.11. MenneneeBa, 3aKOH COXpaHEHHUS] MACChl BEILIECTB, 3aKOH COXPAHEHUS U
OpeBpalieHuss HSHEPrUU TPU  XUMUYECKUX  PEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIUE B OCHOBE
NOHUMAHUSI ~ TPUYMHHOCTH U CHUCTEMHOCTH  XHMHUUYECKUX  SIBJICHHH,
(dbaKkTOIOTUYECKHE CBEJCHUs] O CBOMCTBAaX, COCTaBe, MOJYYEHUH M O€30MacHOM
UCITOJIb30BAaHUM BAXHEUIITMX HEOPTaHUUYECKUX BEIIECTB B OBITY W MPAKTUUYECKOM
NeATeIbHOCTH YEJIOBEKA,
c(hOpMUPOBAHHOCTh yMEHUU BBIABJSITh XapaKTEpHbIC TMPU3HAKH TOHATHH,
yCTaHABJIMBATh X B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MpU
ONKMCAaHUK HEOPTaHUYECKUX BEUIECTB U UX MPEBpaICHHI;
chOpPMHUPOBAHHOCTh YMEHUW MCIHOJB30BaTh XUMHUYECKYI0 CUMBOJIMKY  JUIS
coctaBiieHUs GOpMyJ BEHIECTB M  YpaBHEHUUW  XMMHUUYECKHX  pEaKIui,
cucreMarnueckyto HomeHkIarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOpPraHMYECKUX BEIIeCTB (yrapHbI ras, YIJIEKHCIbI Ta3, aMMHUaK, raméHas
M3BECTh, HETAIEHAS U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);
c(hOpMHPOBAHHOCTh YMEHUW OMpPENeNsATh BaJCHTHOCTb M CTEMEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTAaBa, BHUJ XUMHUYECKON
CBA3U (KOBAJICHTHAs, MOHHAsS, METAINIMYECKAs, BOJOPOHAsI) B COCOUHEHHUSX, THII
KPUCTAJJIMYECKOW PEmIETKM KOHKPETHOTO BEIEeCTBa (aTOMHAas, MOJICKYJSIpHas,
HMOHHAsA, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMUYECKUX
COCJIMHCHUI;
c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIICKHOCTH HEOPTAaHUYECKUX
BEILIECTB MO UX COCTaBY K OMpPEAeIEHHOMY KJIAcCy/TpyIe COeIUHEHUH (MIPOCThIe
BEIlleCTBAa — METAJUIbl U HEMETAJUIbl, OKCUbI, OCHOBAHUS, KUCIOThI, aM(OoTepHbIE

TUIPOKCHUJIBI, COJIN);
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c(hOpMUPOBAHHOCTh YMEHUM pacKphIBaTh CMBICI Tepuoandeckoro 3akona JI.M.
MeHnneneeBa U JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;
c(hOpMUPOBAHHOCTh YMEHHMM XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMHUYECKHX 3JIEeMEHTOB 1—4 mepuonioB llepuoanueckoil CHUCTEMBI XMMHUYECKUX
anementoB J[.M. MennaeneeBa, UCHOIB3ys TOHATHSA «S-, P-, O-3JIeKTpOHHBIC
opOuTaIny», «IHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XHMHUYECKUX BJEMEHTOB M HX COCAMHEHHMI MO MEepHoJaM U TpyIIam
[Tepnoguueckoit cucteMbl XUMHYECKUX 3eMeHTOB J[.1. MeHnneneena;
c(hOpMUPOBAHHOCTh YMEHHI XapakTepU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE
CBOWMCTBA HEOPraHMYECKUX BELIECTB PAa3UYHBIX KJIACCOB, IMOJTBEPXKAATh
CYIIECTBOBAHME TE€HETHUUYECKOW CBS3U MEXKJYy HEOPraHUYECKUMHU BEUIECTBAMH C
MOMOIIbI0 YPABHEHUW COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUA;
c(hOpMUPOBAHHOCTh YMEHMsI KJIACCU(PUIIMPOBATh XUMUUYECKHE PEaKIMU II0
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBY pEardpyroliux BELIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTENeHeW OKHMCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuM, Y4acTUIO KaTaJlu3aTopa);
c(hOpMHUPOBAHHOCTh YMEHUU COCTABJIATh ypaBHEHUS PEaKIMi pa3IMYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHBIC ypaBHEHUS peaKIUuii HMOHHOTO OOMEHa, YYHThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEaKIUU UAYT /10 KOHIA;
chOpMUPOBAHHOCTh  yYMEHUW  TPOBOJMTH  PEaKIIUH, MOJITBEPIKIAIOIINE
KaYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPTraHWYECKHUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPTaHUUYECKUX
BEIIICCTB;
c(hopMHUPOBAHHOCTH YMEHU paCKpbIBATh CYIIHOCTh OKHCJIUTEIILHO-
BOCCTAHOBHUTEIILHBIX PEAKIIMA MOCPEJICTBOM COCTABIICHHS 3JICKTPOHHOIO OaaHca
ATUX PEaKUUu;
c(hOpMHUPOBAHHOCTh YMEHHUU OOBSICHITH 3aBHCHUMOCTh CKOPOCTH XHMHUUYECKOMH
pPeaKIUM OT Pa3InYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUYECKOTO PaBHOBECHS

B 3aBUCHMOCTH OT BHeIIHero Bo3aercTBus (npunmui Jle [llatense);
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c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECCKUE MPOIIECCHI, JICKAITUE
B OCHOBE TPOMBIIUICHHOTO TOJYYCHHUS CEPHOW KHCIOTHI, aMMHaKa, a TaKkKe
c(hOpMUPOBAHHOCTh TMpPEJCTAaBICHUN 00 OOIMMUX HAy4YHBIX MPUHLIMUIAX U
AKOJIOTHYECKUX MPOOJIeMax XUMHIESCKOTO TIPOU3BOICTBA;
c(hOpMHPOBAHHOCTh YMEHUH MPOBOJAUTH BHIYHCIICHUS C HCTIOIb30BAHUEM TTOHSITHS
«MaccoBas JOJIA BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHHH Ta30B TIPH
XAMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00BbEMa Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO Y (eKTa peaklii Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChI
BEIICCTB, PEBPAICHUS U COXPAaHEHUS YHEPTHH;
c(hOpMHPOBAHHOCTh YMEHUH COOMIOAATh MpaBHUJIa IMOJIH30BAHUS XHUMHYCCKOM
nocynoil m 1abopaTopHbIM O0OpPYIOBaHHMEM, a TaKKe IpaBWia OOpalleHus C
BEIICCTBAMH B COOTBETCTBHUU C MHCTPYKIIUSMH IO BBIITOJIHCHHIO JTa0OPATOPHBIX
XUMHYECKUX OMBITOB,
chOpMHPOBAHHOCTh ~YMEHMHA IJIAHUPOBATh M BBINOJNHITH  XUMHUYECKHIM
HKCIIEPUMEHT (pa3okKeHUEe MEepPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOPA, BIUSHHUE PA3THYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIluH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMM Ha Cyiab(dar-, KapOoHAT- H
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PELICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamisl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX pEaKIUid U (POPMYyJIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNHTATOB;
chOpPMHPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  AHAIM3UPOBATh  XUMHYECKYIO
uHOpMAIMIO, TOJNy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHXx);
c(hOpMHPOBAHHOCTH YMEHUH COOI01aTh npaBuiIa IKOJIOTHYECKU

1enecooOpa3HOro MOBEJAEHUS B ObITY W TPYAOBOM JESTEIBHOCTH B LEJAX
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COXpaHEHHUsI CBOETO 3J0POBbsl M OKPYXKAIOLIEH MPUPOIHONW Cpenbl, OCO3HABaTh
OITACHOCTH BO3JICHCTBUS HA )KMBBIC OPTAHU3MBI ONIPEICIEHHBIX BEIIECTB, TOHUMAS
cvbpicn mokasarenss IIJIK, ToOsSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPAIICHHSI KX BPEAHOTO BO3ACHCTBUS Ha OPraHNU3M YeIOBEKa.
B ¢denepanpHBIX M pervMoHAIBHBIX MPOIEAYpaX OIEHKHW KadecTBa 0Opa3OBaHUS
UCIIONb3YyeTCsl  TepedeHb  (KoauduKaTop) paclpelesieHHbIX [0  KjiaccaMm
NIPOBEPSAEMBIX TPEOOBAaHUHN K pe3ybTaTaM OCBOCHHS OCHOBHOUM 0Opa30oBaTEIIbHOM

IpOrpaMMbl CPEHET0 00IIero 00pa30BaHUs U AJIEMEHTOB COJEPKaHUS IO XUMUHU.

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBatenbHOM iporpammel (10 kiace 1 monyroaue)

Kon [IpoBepsiemble TpeaMETHBIE PE3YIbTAThl OCBOCHHUS OCHOBHOM
IPOBEPSIEMOT0 | 00pa30BaTEIBLHON MPOTrpaMMBbl CpETHEr0 00111ero 00pa3oBaHuUs

pe3ynbTaTa

1 TGOpeTI/I‘IGCKI/Ie OCHOBBI opraHqucxoﬁ XUMHUHU

11 CdopMupoBaHHOCTH MpEeICTaBICHUM 0 XUMUAYECKON
COCTaBIIAIOIIECH €CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIU XUMHUHU
B MO3HAHUM SIBJICHUW MPHUPOJBI, B (DOPMUPOBAHUU MBIIUICHUS U
KyJIbTYphl  JIMYHOCTH, €€ (YHKIUOHAIBHOW TIPaMOTHOCTH,
HEOOXOIMMOM IJIsl pEIICHUS MTPAKTUYECKUX 3a/1ad U DKOJIOTHIECKU

000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M TPUPOJTHOU

cpene

1.2 Bnagenue cucreMol XMMHYECKHMX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraloIme MMOHSTHS (Mouekyna, BaJICHTHOCTD,
AIEKTPOOTPULIATEBHOCTh, CTENECHb OKHCJICHUS, XUMHYECKas
CBSI3b, MOJIb, MOJIApHAs Macca, MOJSPHBIA 00bEeM, YrICpOIHBIN
CKeneT, (GyHKIIMOHAJIbHAs TPYIINa, pajJuKall, U30MEPHUs, U30MEPHI,

TOMOJIOTHYECKAM PsiZl, TOMOJIOTH, YTJIE€BOAOPOAbI, KHUCIOPOI- M




28

a30TCOJIepKAIllUe  COEIMHEHUsA,  OHMOJOTMYECKM  aKTUBHBIE
BelecTBa (yraeBOJbI, JKUPBI, O€IKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COCIMHEHUS); TEOPUU
Y 3aKOHBI (TEOpUsi XUMUYECKOT0 CTPOCHUSI OPTaHHMUECKUX BEIIECTB
A.M. bytnepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUU,
(dbakTOIOTMYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, MOJIYyYECHUU U
0€30MacHOM HKCIOJIb30BAHUM BAXKHEUIIUX HEOPraHUYECKUX U
OpraHUYeCKUX BEIIECTB B OBITY M MPAKTUUYECKOW NESITEIHHOCTHU

YCJIOBCKaA

1.3

C(l)OpMI/IpOBaHHOCTI) YMGHI/If/i BBIABJISATE XAPAKTCPHBIC ITPU3HAKH
HOHSITPIﬁ, YCTaHAaBJINBATb ux B3aNMOCBA3b, HCIIOJIB30BAaTh
COOTBCTCTBYIOIIHUC IMOHATHUA IIPHU OIMHMCAHHUH COCTaBd, CTPOCHHUA U

MPEBPAICHUN OPraHUYEeCKUX COCTMHEHUM

1.4

chOpPMHUPOBAHHOCTh  YMEHUH  HUCHOJIb30BaTh  XHUMHYECKYIO
CUMBOJIMKY [IJIi COCTABJICHHMSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BepHyTOM, COKpalleHHOW) GOpMyT OPTaHUYECKUX BEIIECTB U
YPAaBHEHHM XMMHUYECKHX pEaKluid, HW3rOTaBIMBaTh MOJEIHU
MOJIEKYJT ~OpPraHMYECKMX BEHIECTB I  WIUTIOCTpAIlMM  UX

XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS

1.5

ChopMUpOBaHHOCT, YMEHHM YyCTaHABIWBATH IPHUHAIJICKHOCTD
W3YUYECHHBIX OPraHUYE€CKUX BEIIECTB IO UX COCTABY U CTPOCHUIO K
OmnpeaeIeHHOMY Kjaccy (TpyIe) COeAMHEHUHN (yIJIeBOJIOPOJIbI,
KHCJIOPOJI U a30TCOJIepIKAIINE COSTUHEHH S, BHICOKOMOJICKYIISIPHbIC
COCMHEHUA), JaBaTh UM Ha3BaHUS TI0 CHUCTEMaTHUYECKOU

HomeHnkiarype (IUPAC)

1.5

CdhopMHUpPOBAaHHOCTh YMEHHUS OMPEACIATh BUIBI XUMUUYECKON CBS3U

B OPraHMYECKUX COCAMHEHUAX (OAMHAPHBIE U KPATHBIC)
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1.6

CdopMUpOBaHHOCTh YMEHHS MNPUMEHATH: TOJOXKEHHUS TEOpUU
CTpOEHMs opraHmyeckux BemectB A.M. bymiepoBa s
OOBSCHEHHsI 3aBUCHUMOCTH CBOMCTB BELIECTB OT HMX COCTaBa W

CTPOCHUA,; 3aKOH COXPaHCHUS MACChl BCIICCTB

VYraesogopoasl. Kucnoponconmepkaimue W a30TCOIEpIKaIIne

OpraHUYCCKUC COCOIMHCHMN. BBICOKOMOJ'IGKy.HﬂpHBIG COCIHUHCHUA

2.1

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ NPpUBOAUTL TPUBHUAJIBHBIC HA3BAHUA
OTACJIBHBIX OPTraHNYCCKUX BCUICCTB (BTI/IJ'IeH, MMPOIMNJICH, allCTHUJICH,
OTUJICHIJINKOJIb, TJIMLICPUH, (1)CHOJ'I, (bOpMaJ'IB,Zlel“I/II[, alncTajlabICTUA,
MypaBbUHAA KHUCJIIOTA, YKCYCHad KHCJIOTA, OJICMHOBAA KHUCJIOTA,
CTCapUHOBAs KHCJIOTA, T'JIFOKO34, (bpYKTO?;a, KpaxmMaJi, neJIrojio3a,

TJTULIMH)

2.2

CdopMHUpOBaHHOCTh YMEHHMI XapaKTepHU30BaTh COCTaB, CTPOCHUE,
(du3HUeCKre U XMMHYECKUE CBOMCTBA TUITMYHBIX IPEJICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, 3TUJICH,
IPOIHIICH, arleTuiIeH, OyraaueH-1,3, metunOyraauen-1,3, 6eH3om,
METAHOJI,  3TAaHOJ,  OTWICHIJIUKOIb,  TIJMICPHUH,  (EHOII,
aleTalbJICTHl, MypaBbHUHAs M YKCYCHas KHCIIOTBI, TJIIOKO3a,

KpaxmaJl, [eJUTI0JI03a, AMUHOYKCYCHAsI KUCIIOTA)

2.3

CdopMUpOBaHHOCTh YMEHHSI HWIUTIOCTPUPOBATh T'E€HETHYECKYIO
CBSI3b MEXIY TUIUYHBIMU IMPEICTABUTEISIMUA PA3JIMYHBIX KIIACCOB
OpPraHMYEeCKUX  BEUIECTB  YPAaBHECHHUSIMH  COOTBETCTBYIOLIUX

XUMHYECKUX PEAKINI C HCTIOJIB30BAHUEM CTPYKTYPHBIX (hopmy

2.4

ChopMUpOBaHHOCTh ~ YMEHHUS  XapaKTepU30BaTh  HCTOYHHUKHU
YIIE€BOJIOPOJIHOTO  ChIpbsl  (HE(Th, NPUPOJHBIA Tra3, Yrolib),
crnocoObl  MX TepepabOTKM U MPaKTUYECKOe MPUMEHEHUE

POJIYKTOB MepepaboTKu
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XUMHUA ¥ )KU3Hb. PacueTsl

3.1

ChopMUPOBAaHHOCT, yMEHUN BIAJIETh CUCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAYYHOT'O MO3HAHMS, UCIIOJIB3YEMBIX B XUMUU
IpU U3YYEHUU BEIIECTB W XMMHUUYECKUX SIBICHHM (HAOIIOACHUE,
U3MEPEHUE, DKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh
CUCTEMHbIC XUMHYECKHE 3HAHUS [JIsl TPUHITHS pEIICHUNA B
KOHKPETHBIX KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX C BEIIECTBAMU U

X IMPUMCHCHUECM

3.2

ChopMupoBaHHOCTH YMEHHH COOMI0/IaTh TMpaBUiia TOJIb30BAHUS
XUMHUYECKOU MOCYZI0N 1 Ta00paTOpHBIM 000PYyIOBaHUEM, a TAKKe
nmpaBuja OOpalmieHusi ¢  BEIIECTBAMH B COOTBETCTBHHM  C
WHCTPYKIUSIMU TI0 BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX

OIIBITOB

3.3

ChopMHupOBaHHOCT, YMEHHMH  IUIAHUPOBAaTh W BBIMOJHATH
XUMHUYECKUH IKCTIEPUMEHT (TIPEBpAIeHUs] OPTaHUIECKIX BEIIECTB
NpU HarpeBaHWU, IMOJYYCHUE DTHIICHA W WM3YYCHHE €r0 CBOWCTB,
Ka4eCTBCHHBIC PEaKIMHd OPraHWYECKUX BEIECTB, JCHATYypaIlus
OCNKOB TIpM HArpeBaHWM, IIBETHBIE pPEaKIWH OCIKOB) B
COOTBETCTBHHM C TMpaBWIAMH TEXHUKA OC30MACHOCTH TIpU
oOpamieHnuy ¢ BeIeCTBaMH M JabOpaTOpHBIM 00OPYIOBAHHUEM;
NPEJICTABIISATh PE3YNIbTaThl XUMHUECKOTO JKCIEpUMEHTa B (popme
3aMyCH YPaBHEHUI COOTBETCTBYIOIIUX PEAKIIUN U (OPMYIUPOBATH

BBIBOJbI HA OCHOBC 3THUX PC3YJIbTATOB

3.4

ChopMUpOBaHHOCTh YMEHHMH TMPOBOAWTH  BBIYUCICHUS  TI0
XAMUYECKUM  ypaBHEHUSM  (Macchl, 00beMa, KOJIMYECTBa
VCXOJHOTO BEIIECTBA WM NPOAYKTAa PEAKIHH IO H3BECTHBIM

Macce, O6’BeMy, KOJIMYCCTBY OJHOI'O M3 HMCXOJHBIX BCIICCTB HJIH




31

IPOJIYKTOB PEAKIUN)

3.5 CpopMUpOBaHHOCTh ~ YMEHUH  KPUTHYECKH  aHAJIM3HPOBATH
XUMHAYECKYI0 MHPOPMAIHUIO, MTOTYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(cpencTBa maccoBoii uH(opmanuu, cetb THTEpHET U Apyrue)

3.6 ChopMupoBaHHOCTh YMEHHM COOJIIOAATh MPaBHiIa HKOJIOTHUUECKHU

1eJIeCO00pa3HOro MoBeAEHUSI B OBITY U TPYIOBOM JESITEIbHOCTU B
LEJSIX COXPaHEHUs] CBOErO 3/I0POBbS U OKpYXKarolled NMpUpOIHON
Cpelibl, 0CO3HaBaTh OMACHOCTh BO3JECHCTBUS Ha KUBbIE OpraHU3MbI
ONpEJEICHHBIX  OPraHMYECKUX  BEIIECTB, TMOHHUMAs  CMBICI
nokazatens [IJIK (mpenenbHO IOMyCTUMON — KOHIICHTpPAIUH),
MOSICHATH HA MIPUMEpPaX COCOObl YMEHBIIECHUS U MPEJOTBPALICHUS

HUX BPpCAHOTO BOSHCﬁCTBHH Ha OpTraHM3M YCJIOBCKA

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

obOpazoBaTenbHOM porpamMel (10 kitace 2 nmoiayroaue)

Kon [IpoBepseMble TPEIMETHBIE PE3YJIBTATBI OCBOCHUS OCHOBHOM
IPOBEPSIEMOTO | 00pa30BaTEILHOM IPOrpaMMBI CPETHETO 0OIIETO 00pa30BaHUS
pe3ynbTaTa

1 TeopeTnueckne OCHOBBI XUMUU

1.1 Bnagenne cucreMol XMMHYECKHMX 3HAHWUM, KOTOpas BKIIOYAET:

OCHOBOIOJIAralmne TMOHATUA (XMMHYECKHM JJIEMEHT, aToM,
3JIEKTPOHHAs 000JI0YKa aroma, s-, P-, d-3JeKTpOHHBIC OpOUTAITH
aTOMOB, MOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,
CTENEHb OKHUCJICHUS, XUMUYECKasi CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, KPUCTAIIIMYECKAS PEIIeTKa, TUITBI XUMHUUYECKUX

peakuuii (OKUCTUTETBbHO-BOCCTAHOBUTEIBHBIE, 3K30- "
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SHAOTEPMUYECKUE, PpPEAKIUU HOHHOro OOMEHa), pacTBOp,
ANEKTPOIUTHI, HEIJEKTPOJIUTHI, ANEKTPOIUTHUECKAS TUCCOLUALNS,
OKHCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOH peaKIny,
XUMHYECKOE  paBHOBECHE); TEOPUUM M  3aKOHBI  (Teopus
JJIEKTPOJIUTHYECKOW auccounanmu, Ilepmonmueckuin 3akon .M.
MenneneeBa, 3aKOH COXPAaHEHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJMYECKUH SI3BIK XUMHH, (HAKTOJIOTUYECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, NOJYYEHHMH M O€30IaCHOM HCIIOJIb30BAaHUU
BOKHEUITUX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKON

ACATCIIBHOCTH YCIIOBCKA

1.2

C(l)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ BbIAABJEATD XaPAKTCPHBIC IIPU3HAKUA U
B3aMMOCBA3b U3YUYCHHbBIX HOHHTHﬁ, MMPUMCHATbL COOTBCTCTBYIOIIUC
MMOHATUA IIPU OIHUCAHWUU CTPOCHUA U CBONCTB HCOPTraHUYCCKUX
BCIICCTB N UX npeBpameHHﬁ; BBIABIIATH B3aUMOCBA3b XUMHUYCCKUX
3HAHUM C ITOHATHUAMH u MMpcacTaBJICHUAMHA APpYyrux

CCTCCTBCHHOHAYYHBIX ITPCAMCTOB

1.3

Biianenue oCHOBHBIMM METOJIaMU HAYYHOr'O MO3HAHUS BELIECTB U
XUMHUYECKUX sIBICHUN (HaOM0aeHne, U3MEpeHue, SKCIIePHUMEHT,

MOJICTTUPOBAHUE)

1.4

CdopMUpOBaHHOCTh YMEHHUM ONPEIEATh BAJICHTHOCTh U CTCIICHB
OKHUCJICHUSI XMMHUYECKHX DJIEMEHTOB B COCAWHECHUSX PA3IMYHOIO
cocTaBa, BHJ XMMHUYECKOW CBsI3M (KOBaJeHTHas, WOHHAas,
MeTaJuInyecKas, BOJIOPO/THAS ) B COCIMHCHUSX, THT
KPUCTAJUIMYECKOM PEIIeTKH KOHKPETHOTI'O0 BellecTBa (aToMHas,

MOJICKYJIAAPpHAA, MOHHAasd, MCT&J’IJ’IH‘ICCKEUI)

1.5

ChopMUPOBAHHOCT YMEHUM ONpENENATh XapakTep Cpeabl B

BOJHBIX paCcTBOPAX HCOPTaHNMYCCKHUX COGI[I/IHGHI/Iﬁ
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1.6 CdopMUpOBaHHOCTh YMEHHS KJIaCCU(PUUUPOBATh XUMHUYECKUE
peakuuu MO pas3MyHbIM MpU3HAKaM (YUCIy M COCTaBy
pearupyroux  BEIIEeCTB, TeIJIOBOoMY 3(hQekrty  peakuuw,
U3MEHEHHMIO CTENEHEH OKHUCJIEHUS JIIEMEHTOB, OOpaTUMOCTHU
peaKkIuy, y4acTHIO KaTajau3aTopa)

1.7 CopMUpPOBaHHOCTh YMEHUN COCTaBIIATH YPABHEHUS pPEaKUUi
pPa3IUYHBIX TUIIOB, MOJHBIE U COKpAICHHbIE YpaBHEHHS pPEaKIIHii
MOHHOTO0 OOMEHA, YUUTHIBAsl YCJIOBHS, IPU KOTOPBIX 3TH PEaKIUU
UAYT J0 KOHIIA

1.8 CdopmMupoBaHHOCTH yYMEHUU MIPOBOJAUTH peakiuu,
MOJITBEPKAAIOIIHIE KaueCTBEHHbIN COCTaB Pa3TUYHBIX
HEOpPraHMYECKUX BEUIECTB, PACMO3HABATH OIMBITHBIM MyTEM HOHBI,
INPUCYTCTBYIOILIUE B BOJHBIX paCTBOPaxX HEOPTaHUYECKUX BELIECTB

1.9 CdopmupoBaHHOCTh YMEHHUH pacKpbIBaTh CYLIHOCTb
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  peakIuil HOCPEACTBOM
COCTaBJICHUS IEKTPOHHOI'0 OanaHca ATUX peakUui

1.10 ChopMUpOBaHHOCT YMEHUM OOBSACHATH 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKOM peakluu OT pa3IuyHbIX (aKTOPOB

1.11 CdopMUpOBaHHOCTh YMEHHI OOBSCHATH XapakTep CMENICHUs
XUMHYECKOTO PaBHOBECUS B 3aBUCMMOCTH OT  BHEIIHEIO
BozneiicTBua (npunuun Jle IlaTense)

2 OO0mas u HeopraHuveckasi XuMus

2.1 CdopmupoBaHHOCTH YMEHHUI pacKpbIBaTh CMBICJTT

[Tepuonnueckoro 3akona /(.M. MenneneeBa u neMOHCTPUPOBATH

€ro CUCTCMAaTU3HUPYIOIIYIO, 06’[>}ICHI/IT€J'IBHYIO " IIPOTHOCTHUYCCKYIO

byHKIIUN
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2.2

ChopMUpOBaHHOCT, YMEHHMH  XapaKTepHU30BaTh JJIECKTPOHHOE
CTPOEHHE AaTOMOB XHWMHUYECKUX 3JIEMEHTOB | - 4 mnepuonos
[lepuoguueckoi  cUCTEMBI ~ XMMHUYECKUX  3neMmeHtoB  J[.H.

"

MenneneeBa, UCHONB3ysd TMOHATUS "s-, P-, 0-3JI€KTpOHHBIC
opbutanu", "SHEpreTHYECKre ypoBHH", OOBSACHATH
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U
UX COEIMHEHMH 1o mnepuoaamM u rpymnmnam I[lepuonnyeckoi

CHCTEMBI XUMHUYECKUX djeMeHTOB J[.J1. MenneneeBa

2.3

ChopMUpOBaHHOCT yMEHUW  XapaKTepU30BaTh (OMHUCHIBATH)
o0mue XUMHUYECKHWE CBOWCTBA HEOPTaHMYECKHUX  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHUE
TEHETUYECKOW CBSI3U MEXJy HEOPraHMYECKUMH BEIIeCTBAMU C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHYCCKUX peaKIlI/Iﬁ

2.4

CdopMUpOBaHHOCTh YMEHUW YCTaHABIUBATH IPUHAIICKHOCTD
HEOPraHMYEeCKUX BEHIECTB IO KX COCTaBY K OIPEACICHHOMY
KJjaccy (Tpymrme) coelMHEeHUU (MpOCThie BEIIECTBA - METAUIbI U
HEMETAJUIbl, OKCHJbI, OCHOBAHHUS, KHUCIOTH, amMQpOTEpHbIE

TUJPOKCHUIBI, COJIN)

2.5

ChopMupOBaHHOCTh ~ YMEHHHM  HMCIHOJB30BaTh  XUMHUYECKYIO
CUMBOJIMKY JUISI COCTaBJICHHUS (OPMYN BEIIECTB W YpaBHEHUH
XUMHUYECKHX peakiui, cucteMatuueckyro HomeHkIaTypy (IUPAC)
U TPUBHAIbHBIE Ha3BaHUS OTACJIbHBIX HEOPraHUYECKUX BEILECTB
(yrapHelif Ta3, yIJIEKUCIBIA Tra3, aMMHAaK, TralieHas W3BECTb,

HeraleHasi U3BeCTh, IUThEBAS COA, IUPUT U APYTHUE)

2.6

CdopMupoBaHHOCTh yYMEHUH  XapaKTepw30BaTh (OMUCHIBATH)
o0lre XMMHYECKHE CBOMCTBA HEOPraHMYECKUX  BEILECTB

Pa3INYHbIX KJIaCCOB, IMOATBCPKIAATh Cy€CTBOBAHHUEC
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T€HETUYECKON CBS3U MCXKAY HCOPraHM4YCCKMMH BCHICCTBAMU C

ITIOMOIIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOININX XUMHNYCCKUX peaKI_[I/Iﬁ

2.7

CopMUpOBaHHOCTh yMEHMH IJIAHUPOBATh U  BBIMOJIHATH
XUMHYECKUN SKCIEPUMEHT (pa3liokKeHUe MEepOKCUIa BOJOpPOAA B
NPUCYTCTBUU KaTAJIU3aTOpPA, OMNPEACICHUE CpPEIbl PacTBOPOB
BEUIECTB C IMOMOILBIO YHHMBEPCAIBHOIO WHJMKATOpa, BIHUSHUE
paznu4HbIX (AKTOPOB HA CKOPOCTb XHMHUUYECKOW peaKivH,
peaklud MOHHOr0 OOMEHa, KaueCTBEHHbIE peakluuu Ha cynbgart-,
KapOOHaT- M XJOPUJ-AaHUOHBI, HAa KAaTHUOH AMMOHMS, pEIICHUE
SKCIIEpPUMEHTAJbHBIX  3a7ad no TeMam  "Mertamuiel" U
"Hemeramibl") B COOTBETCTBHM C  MpaBWIaMH  TEXHUKH
0e30macHOCTU MpU OOpaIlEeHWH C BEIIeCTBAMHU W JTAOOPATOPHBIM
o0opyaoBaHUEM;  MPEACTABISATH  PE3YJNbTAThl  XUMHUYECKOTO
JKcIiepuMeHTa B (GOpMe 3amuch YpaBHEHUU COOTBETCTBYIOIIMX

peakuuii 1 GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB

2.8

ChopMHupOBaHHOCTh YMEHHI COOJIFONATh TMpaBWIA TIOJIH30BAHUS
XUMHUYECKOU MOCY0N B JTa00paTOpHBIM 000pyIOBaHUEM, a TaKKe
npaBuja OOpamieHWsi C BEHICCTBAMH B  COOTBETCTBUH C
UHCTPYKIIUSIMU IO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX

OIIBITOB

2.9

ChopMUpOBaHHOCTh YMEHHMH  XapaKTepU30BaTh XUMHUYECKHUE
IPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUIEHHOTO MOJYy4YEeHUS
CEpHOM KHUCIOTHI, aMMHaKa, a Takke CGHOPMHUPOBAHHOCTH
npeAcTaBieHU 00 OOLIMX HAYYHBIX MPUHIMIAX U SKOJIOTHYECKHUX

HpO6HeMaX XHUMHYCCKOI'o IIpOrU3BOACTBA

XUMUA 1 KU3Hb. PacueTsl

3.1

CdhopMUpoBaHHOCTH MpeICTaBICHUN 0 XUMUYECKOU
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COCTaBJIAIOIIEN €CTECTBEHHOHAYYHON KApPTUHBI MUPa, POJIA XUMHUHU
B MO3HAHWUU SIBJICHUN MPUPOJIbI, B (DOPMUPOBAHWU MBIIUICHUS U
KyJIbTYpbl  JINYHOCTH, €€ (YHKUUOHAIBHOW TIpPaMOTHOCTH,
HEOOXOIMMOM JIJIsl pEIIeHHs TPAKTUYECKUX 3a/1a4 U DKOJIOTMYECKHU
000CHOBaHHOTO OTHOUIEHUS K CBOEMY 3J0pPOBBIO M HPUPOJHOMU

cpene

3.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPUTHUYCCKU AHAJIM3UPOBATH
XUMHUYCCKYTO I/IH(I)OpMaHI/IIO, MoJIy4acMyr0 U3 pasHbIX HCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHMKAIUU, ceTh IHTepHeT u apyrue)

3.3

ChopMupoBaHHOCT YMEHUM COOJIIOAATh MPaBHIa IKOJIOTUUECKHU
1eJIeCO00pa3HOro MOBEJACHUS B OBITY U TPYAOBOM JESITEIILHOCTH B
IEeJIIX COXPAHCHHsI CBOETO 3[I0OPOBbS M OKPYIKAIOIIEH MPUPOTHOH

cpeabl

3.4

Oco3HaBaTh ONACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBbl
ONPENEICHHBIX BeEIIECTB, ITOHMMass cmbica Imokasarens [I/IK,
MOSICHAThH HAa TIPUMEpPaX CIOCOObl YMEHBIICHUS U MPEI0TBPAIICHUS

HUX BpCAHOIO BOSI[GIZCTBHH Ha OpTraHM3M YCJIOBCKA

3.5

CopMupoBaHHOCTh ~ YMEHUW  TPOBOAUTH  BBIYHCICHUS  C
UCIIOJIb30BAHUEM MOHSTHS '"'MaccoBasi 10l BEIlIECTBa B pacTBOpe,
00BEMHBIX OTHONICHHUH Ta30B MPU XUMUYECKUX PEAKIUIX, MACCHI
BEIIECTBA WJIM OO0BEMa Ta30B MO0 U3BECTHOMY KOJIHMYECTBY
BEIIECTBA, MACCe WU 00BEMY OJIHOTO M3 YYaCTBYIOIINX B PEAKITUU
BCIIECTB, TEIUIOBOro J(ddekTa peaknud Ha OCHOBE 3aKOHOB
COXpaHEHHUS MAacChl BEIIECTB, MPEBPAIICHUS W COXPAHCHUS

SHEPTUU

[TpoBepsiemblie 3eMenThl coaepsxkanus (10 kinacc 1 monyroaue)
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Kox

[IpoBepsieMblii 2JIIEMEHT COIEPKAHUS

Teopernueckne OCHOBBI OPTaHUYECKON XUMUN

1.1

IIpeqmer oOpraHMYecKOW XHWMHMHM: €€ BO3HHKHOBEHHE, DPa3BUTHE U
3HAQYEHUE B TOJYYECHUMM HOBBIX BEIIECTB M MaTepuanoB. Teopus
CTPOCHMS OpraHuyeckux coequHeHnii A.M. BytnepoBa, ee OCHOBHBbIE

ITOJIOKCHMU A

1.2

CrpyktypHble  (QOpMyJBl  OpraHMYECKUX  BemecTB. [ omomorus,
u3omepusa. XUMHUYECKas CBSI3b B OPraHMYECKUX COCIAUHEHUSIX -
ONIMHApHBIC U KpaTHbIC CBsA3M. llpencraBieHue o KiacCUUKAUM

OpPraHNYCCKHX BCIICCTB

1.3

HOMeHKJ'IaTypa OpPTraHNYCCKUX COGJII/IHGHI/Iﬁ (CI/ICTeMaTI/IIIeCKaSI) )41
TPHUBHUAJIBHBIC Ha3BaHU Ba)KHEMIIINX HpC,I[CTaBPITeJIGﬁ KJI1aCCOB

OpPraHUYCCKHX BCIICCTB

YrieBogopoasl

2.1

AJIKaHBI: COCTaB M CTPOEHHME, TOMOJIOTHMYECKUN psif. MeTaH W 3TaH -
NPOCTEHIIINE TPEJACTABUTENN aJKaHOB: (HU3MYECKUEe U XUMHUYECKUE
CBOMCTBa (peakiuy 3aMElICHUS U TOPEHHUs), HaXOXJICHHUE B MPUPOJIE,

IMOJYYCHHC U IIPUMCHCHHC

2.2

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH PSA. DTUIIEH U IPONUIICH
- TPOCTEHIINE MPEACTABUTEIN AJKEHOB: (DU3UYECKUE W XHUMHYECKUE
CBOMCTBa (peakiuu THUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUAPATALINH,

OKHCJICHUA 1 HOJ'II/IMepI/ISaI_II/II/I), IMOJYYCHHC U IIPUMCHCHHC

2.3

Ankammensl:  OyragueH-1,3 wm  MerwiOyraaueH-1,3:  crpoeHue,
BOKHEHUIIIME XUMHUYECKHWE CBOMCTBA (peakmus IMOJUMEPHU3AINN).

[Tony4yeHre CUHTETUYECKOTO KayuyKa U PE3UHbI
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2.4

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHHUS, T'OMOJOTHYECKUH psii.
ALETWIEH - IPOCTEUIINI NPEACTAaBUTENb AJIKWHOB: COCTaB, CTPOCHUE,
¢uznueckre © XMMHYECKHE CBOMCTBA (peakUuu TUIPUPOBAHUS,

rajJJorcHupoOBaHus, TuapaTanunu, FOpeHI/IH), IMOJYYCHHUC U IIPUMCHCHHC

2.5

Apenbl. benzon: cocraB, cTpoeHue, (UIUUYECKUE U XUMHUYECKUE
CBOICTBa (peaklUMM TaJOr€HUPOBAHMUS W HUTPOBAHMS), TOJYYEHHE U
npuMeHeHue. TollyoJsl: cocTaB, CTpOCHHE, (PU3UUECKHUE U XUMHUYECKUE
CBOICTBa (peaklMM TaJOreHUPOBAHMUS W HUTPOBAHMS), TOJY4YEHHE U
npuMeHeHre. TOKCMYHOCTh apeHoB. ['eHeTnueckas CBSI3b MEXKIY

yriaeBoaopoaaMu, MMpuHAIJICKAINMMHA K PA3JIMYHBIM KJIaCCaM

2.6

[IpuponHble UCTOYHUKH YTJIEBOJAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE
HedTsHbie Ta3el. Hedth u ee mpoucxoxaenue. CrocoObl mepepadboTKu
He(THU: IepEeroHKa, KPEKUHT (TEPMHUUECKUH, KaTATMTUYECKUH ), TUPOIIU3.
[IpoaykTel mepepaboTku HEDTH, UX MPUMEHEHHE B POMBIIIEHHOCTH U

B ObITy. KaMeHHBI# yroiib U MPOIYKTHI €r0 MepepadoTKu

Kucnopopaconepxariue opraHu4ecKue CoeIuHECHUS

3.1

[IpenenbHble OAHOATOMHBIC CHUPTHI. MeETaHON M 3TAHOJI: CTPOECHUE,
bu3udyeckue W XUMUYECKHE CBOMCTBA (peakmWu ¢ aKTUBHBIMH
METaJlIaMH, rajJjoreHOBOJOPOIaMH, ropeHue), MIPUMECHEHHUE.
Bopopoansie CBSI3M Mexy MOJEKYJIaMH CHOUPTOB. [leficTBUE MeTaHOJa
M D3TaHOJla HAa OpraHu3M 4YeJoBeKa. MHOroaTOMHBIE  CIHPTHI.
OTUJICHTJIUKOIb W TIHWILEPUH: CTPOCHHUE, (U3MYCCKHE U XUMHUUYCCKHE
CBOMCTBa (B3aUMOJICHCTBUE CO IICIOYHBIMU METaJlJIaMH, KaueCTBEHHas
peakKiiis Ha MHOTOATOMHBIE CIIUPTHI). [[eiicTBHE Ha opraHu3M 4YeJoBeKa.

HpI/IMeHeHI/Ie rmocpruHa U OTUJICHITIMKOJLA

3.2

@deHos: CTpOeHUE MOJIEKYJbl, (DU3NYECKUEe U XHMMHYECKHE CBOWCTBA.

Tokcuunocts (penona. [Ipumenenue penosna
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3.3

Anpneruabl U KEeTOHbl. DOpMalbAETUI, aAUETAIBACTUI: CTPOECHUE,
dbuznyeckue W XUMUYECKHE CBOMCTBA (peaklMu OKUCICHUS U

BOCCTAHOBJICHHA, KAYCCTBCHHBIC peaKI_II/II/I), IMOJIYUYCHHUC U IIPUMCHCHHC

3.4

OnHOOCHOBHBIE Tpe/eiibHble KapOOHOBBIE KHUCIOTHl. MypaBbuUHAs U
YKCyCHasi KHUCIJIOTBI: CTpO€HUE, (PU3NYECKHEe M XMMHYECKHE CBOMCTBa
(cBolicTBa, oOOmIME Uil Kjacca KHCIOT, peakuus 3STepudUKaum),
nojiyueHue U npumeHeHue. CTeapuHOBasi W OJICMHOBAs KHUCIIOTHI Kak
NPECTAaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. MBUTa KaK COJIM BBICIINX

Kap6OHOBBIX KHUCIIOT, UX MOIOIIECC I[eﬁCTBI/Ie

3.5

Crnoxnble 3¢UpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3¢upoB. Kupel. ['mapomus sxupoB. I[IpuMeHeHue KUPOB.

buonoruueckas POJIb JKUPOB

3.6

VYrneBoasl: cocTaB, KiaccupuKkauus yrieBoAoB (MOHO-, AU- U
nosucaxapuibl). [J110K03a - MpOCTEHIINI MOHOCaXapHua: 0COOEHHOCTH
CTpOEHHUSI  MOJEKyNbl, (u3nyeckue ¢  XUMHYECKHE CBOMCTBa
(B3aumopeiictBue ¢ rugapokcugoM Meau (II), okuciaeHue aMMuayHBIM
pactBopoMm okcujia cepedpa (I), BocctaHoBIeHHE, OPOKEHHUE TIIFOKO3HI),
HaXOXJCHHWE B TpUpOJE, TMPUMEHEHUE, OHOJOTUYECKas  POJib.
®orocunTe3. OpykTo3a Kak M30Mep IIIOKO3bl. Kpaxman u mesmntosiosa
KaKk nOpupojHble mnoaumepbl. CTpoeHue Kpaxmala U LEJUTIOJIO03bI.
duzuyeckue M XUMHYECKME CBOMCTBa  Kpaxmaina  (THIPOJIM3,

Ka4CCTBCHHAA PCaKI U C I/IOI[OM)

A3oTcoaepKaIe OpraHnuyecKue COeIUHECHUS

4.1

AMHMHOKHUCIIOTBI ~KaKk aM(oTepHble  OpPraHUYEeCKHUE  COEIUHEHMUS.
du3nueckue M XHUMHUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha mHOpUMEpe

TIUIMHA). bronorndyeckoe 3HaueHne aMUHOKHUCTIOT. [lenTuast

4.2

benku xak MNPUPOAHBIC BBICOKOMOJICKYIIIPHBIC COCANHCHUA. HCpBI/I‘-IHaH,
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BTOpUYHAsl U TPETHUYHAsl CTPYKTypa OelkoB. XHMHYECKHE CBOMCTBa

OEJIKOB: TUAPOIIU3, ICHATYpallks, KAYECTBEHHBIC PEaKIuU Ha OeIKU

) BBICOKOMOJIEKYIIIpHBIE COEUHEHHUS

5.1 OCHOBHBIE TOHATUS XHMHHM BBICOKOMOJIEKYJIIDHBIX COEIWHEHMI:
MOHOMED, TOJHUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNH,
cpenHsiss  MoOJIeKyJisipHass  Macca. OCHOBHBIE  METOJBl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHU I . MOJIMMEPU3ALIMS U
NOJIMKOHAEHCALUS

5.2 OKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHHs BEUIECTB U UX IMPEBPALICHUN:

O3HAaKOMJICHHEC C 06p33HaMI/I MNpUPOAHBIX U HCKYCCTBCHHBLIX BOJIOKOH,

mracTMacc, KaydyKoB. HonyquHe CUHTCTHUYCCKOI'O KaydyKa U PC3UHBbI

[Mposepsiembie anemeHThI copepkanust (10 kimace 2 monyroaue)

Kon [IpoBepseMblii 3IEMEHT COJIEPKAHUS

1 Teopernueckue OCHOBbI XUMUU

11 XUMHUYECKUA 3JeMeHT. AToM. Sapo aromMa, H30TOIBI. ODJIEKTPOHHAA
00o0yi0uKa. DHEpPreTuuecKre YpPOBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH,
S-, p-, d-anmementhl. OCOOCHHOCTH pacHpeAciiCHUs] JICKTPOHOB 10
opOuTANIIM B aToMax »dJEMEHTOB TEPBBIX YETHIPEX IEPHUOJIOB.
DneKTpoHHAsI KOH(PUTYpaIrs aTOMOB

1.2 [lepuonuueckuit 3akoH u Ileproamyeckas cucremMa XUMHYECKHX

snementoB JI.WI. MenneneeBa. CBsA3b MNEPUOJUYECKOTO 3aKOHA H
[Tepnoguueckoit cuctembl xumuueckux snemeHToB .M. Menneneesa ¢
COBPEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHUS

CBOMCTB XUMHUYECKUX OJJIEMEHTOB U 00pa3yeMbIX HMH MPOCTBIX H
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CJIOKHBIX BCHICCTB I10 I'pyIIiaM 1 Iepuoaam. 3HaueHUE MNEPpUOAUICCKOIO

3aKOHa B Pa3BUTHUH HAYKH

1.3

Ctpoenune BemiecTBa. XUMHUYECKasl CBsI3b. BUABI XUMHYECKOW CBSI3U
(KOBaJICHTHas HENoJisipHasT M TOJspHas, HOHHAs, MeETaNInyecKas).
WNonbl: KaTHOHBI M aHUOHBL. MexaHu3Mbl 00pa30BaHUS KOBaJEHTHOM
XUMUYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-aKIENTOPpHBIN). Bogopoanas

CBA3b

1.4

BaneHTHOCTB. DIEeKTPOOTPpUIATENBHOCTh. CTENEHb OKUCIIECHUS

1.5

BGIIICCTBa MOJICKYJLIPHOTO W HCMOJICKYJIIPHOTO CTPOCHUA. 3aKkoH
ITIOCTOAHCTBA COCTaBa BCIICCTBA. Tunsl KPpUCTAJNIMYCCKHUX PCUHICTOK.
3aBHUCHUMOCTh CBOMCTBA BCIICCTB OT THIIA KpPICTaHHI/IIIGCKOﬁ PCUICTKH.
IlonsaTue o AUCTICPCHBIX CUCTEMAX. HUctunneie u KOJIJIOWJIHBIC PACTBOPLI.

Macconas A0JI1 BCIICCTBA B paCTBOPC

1.6

Knaccudukanus  Heopranmuyeckux  coenuHenuii.  Homenkmatypa

HCOPraHNYCCKUX BCUICCTB

1.7

Xumudeckas peakiusg. Kriaccudukamwss XUMHUYECKHMX peakiuid B
HEOPraHMYECKOM M OpPraHMYeCKOW XMMHUHM. 3aKOH COXPAaHEHUsS MacChl
BEILECTB, 3a4KOH COXPAHEHHS U MPEBPALICHUS SHEPTUU NPU XUMUUYECKUX

peaKmusax

1.8

CKOpOCTh peakIliu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PAaKTOPOB

1.9

OOpatumplie peaknuu. XUMUYecKoe paBHOBecrue. DakTOphI, BIUSIONINE

Ha COCTOssHME XxuMHuieckoro pasHoBecus. [Ipuniun Jle [llaTense

1.10

OnexkTponuTuueckas aucconuaius. CUIbHbBIE U CJIa0bI€ AJIEKTPOJIHUTHI.
Cpena BOIHBIX pAacTBOPOB BEIECTB: KHUCJas, HEHTpajabHasl, IEI0YHAS.

Peakiiuu noasoro oomMena
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1.11

OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC peakKuuun

Heoprannueckas xumus

2.1

Hemeramnel. Ilonoxkenune HemetraiuioB B Ilepuoamueckon cucreme
xumuyeckux snaeMeHToB J[.M. MenpaeneeBa U OCOOCHHOCTH CTPOEHUS
atomoB. Du3nyeckue CBOMCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAJIOB

(Ha mpuUMepe KUCIopoa, ceprl, pocdopa u yrieposaa)

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TajOT€HOB, CEPHI,
azora, (ocdopa, yriepoga U KpeMHHUS) U UX COEIUHEHUN (OKCHJIOB,
KHUCJIOPOJICOAEPHKALINX KHUCJIOT, BOJIOPOJHBIX COCJIMHECHUI).

HpI/IMeHeHI/Ie BA)KHEHUIIIMX HEMETAJIJIOB U UX COG,JII/IHGHI/Iﬁ

2.3

Meramnel.  Ilonoxenune wMertamnoB B llepuommueckont  cucreme
xumudeckux snemeHToB .M. MennaeneeBa. OCOOCHHOCTH CTPOCHHS
JJIEKTPOHHBIX 000JI0YeK aToMOB MeTajuioB. OOmme ¢dusnyeckue
cBoiicTBa MeTauioB. CIiaBbl METAUIOB. DJIEKTPOXUMHUYECKUN Psifl

HaHpHH(GHI/Iﬁ MCTaJJIOB

2.4

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAUIOB (HATpUM, KaJlui,
KIbI[MA, MarHuii, aJlOMUHHUH, LHUHK, XpOM, XK€JIe30, MElb) U UX
coequHeHuid. OOmmue crocoObl MOMydeHUus MeTauioB. [lpumeHeHwue

MCTAJIJIOB B 6I>ITy H TCXHHUKC

2.5

I'eneTnueckas CBS3b HCOPraHNMYCCKHUX BCHICCTB, IIPHHAMJICKAINX K

Pa3JIM4YHbIM KJIaCcCaM

XUMUA 1 )KU3Hb

3.1

Ponp xumuum B o0O0ecneUYeHUM SKOJIOTHYECKOW, HHEPreTHYECKON W
MUIIEBONM OE€30MacCHOCTH, Pa3BUTUM MeIULMHBL. [loHSTHE O Hay4dHBIX

METOJaxX IMMO3HAaHMA BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ
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3.2 [IpencraBnenuss 00 OOLIMX HAYYHBIX MPUHUUIAX MPOMBIIUIEHHOTO
MOJIyYeHHs] BaKHEHIIMX BemecTB. YeloBeK B MHUpPE BELIECTB U
MaTepHuaoB: Ba)KHEHIIIHNE CTPOUTENbHbIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHalIbl
JUIsL 3JIEKTPOHUKH, HAHOMAaTepHualbl, OpPraHUYECKHME M MHUHEpalbHbIC

ynoopeHus

3.3 XuMus u 3A0POBBC YCIIOBCKA: IIpaBUJjId UCIIOJB30BAHUA JICKAPCTBCHHBIX
mperaparoB, IIpaBUJId 0e30IMacHOI0  MCIOJL30BaHUSA mpcrapaToB

OBITOBOM XMMUH B HOBCCI[HCBHOﬁ KU3HHU

JInst mpoBeeHUsI €UHOTO TOCYAapCTBEHHOIO 3K3aMeHa no xumuu (nanee - EI'D
0 XMMUHU) UCTIONIBb3YETCs NepeueHb (KoaudukaTop) mpoBepsieMbIX TpeOOBaHUM K
pe3yabTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTeIbHOW MPOTrpaMMbl CPEIHEro

O6I.IIGFO 06pa30BaHI/I5[ H 3JICMCHTOB COACPKAHU.

[Tposepsiembie Ha EI'D mo xumuu TpeGoBaHms
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MTPOrPaMMBbI

CpeaHero oo01Iero oopa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yibTaTaM OCBOCHUS
MIPOBEPSEMOT0 | OCHOBHOW  00pa3oBaTeIbHOM MPOTpaMMBI  CpeaHEro  oOIero

TpeOoBaHus |oOpa3oBaHUA

1 Bnanenue cucremol XUMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:

1.1 OCHOBOIIOJIAralIue MOHATHS (XMUMHUYECKHUUA DJIEMEHT, aToM,
U30TOIBI, JJCKTPOHHAs 000JI0YKa aroMma, s-, P-, O-3JeKTpOHHBIE
opOWTaIM aTOMOB, OCHOBHOE M BO30Yy)KJICHHOE COCTOSHHE aToMma,
WOH, MOJIEKYJa, BaJEHTHOCTh, JIEKTPOOTPHUIIATEIbHOCTh, CTEICHD

OKHUCJICHUSI, XUMUYEecKasi CBsi3b (O m T-CBA3b = kpaTHbIE CBSI3H),
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ruOpuau3anys aTOMHBIX OpOUTaNel, KpUCTAIIIMYECKasi pelleTKa,
MOJIb,  MOJISIpHasT  Macca, MOJISIPHBIA  00bEM,  MOJISIpHAs
KOHUEHTpALMsi, pacTBOpPbl (UCTHUHHBIC, JHUCIIEPCHBIE CHUCTEMBI),
KPUCTAJIOTUAPAThl,  YTIEPOJHbIA  CKeNleT, (yHKUHOHAIbHAs
rpynna, pajaudkall, HW30MEephbl, CTPYKTypHas (opMyla, HU30Mepus
(cTpykTypHasi, reoMeTpuyecKas (ruc-, TpaHCU30MEPHS),
TOMOJIOTHYECKUH Psii, TOMOJIOTH, YTIEBOJAOPOABI, KHUCIOPOA- H
a3o0TcoJiepKalllue  COEJMHEHHUs,  OHMOJOTMYECKM  aKTUBHBIE
BeuiecTBa (yriaeBOAbl, KUPbI, O€JIKH), MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3B€HO, BEICOKOMOJIEKYJISIPHbIE COSMHEHUS, KPEKHHT,
pUGOPMHUHT, TUIMBl XUMHUYECKUX peakuuid  (OKHCIUTEIBHO-
BOCCTAaHOBHUTEINIbHBIE, 9K30- W  DHJOTEPMHYECKHE, pEaKIUU
MOHHOTO OOMEHa, TOMO- U TeTepOreHHble, O0OpaTuMble U
HEOOpaTUMBbIE€),  pPacTBOp,  DJIEKTPOJIUTHI,  HEIIEKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT ~ JUCCOLMANMs, CTENEeHb JAMCCOLHUAIMH,
OKHCIIUTEIb, BOCCTAHOBUTENb, 3JIEKTPOJIN3, CKOPOCTh XUMHUECKON

peakiuu, XMMUYECKOEe PaBHOBECHE)

1.2

TEOPUU M 3aKOHBI (TEOPUSI XUMHYECKOTO CTPOCHUS OpPTaHUYECKUX
BemectB  A.M.  byriepoBa, TeopuUs  DIEKTPOJIUTHUYECKOMU
nucconnanuu, Ilepuogmueckuit 3akon .M. MenneneeBa, 3akoH
COXpaHEHMSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHHA S3BIK
XUMHHM, MHUPOBO33PCHUYECKUE 3HAHUSA, JICKAIIME B OCHOBE
IIOHMMAaHUs NMPUYMHHOCTH U CUCTEMHOCTH XMMHWYECKUX SIBJIICHUU,
COBPEMEHHBIE ITPEJICTABIEHUS O CTPOCHHUM BEIIECTBA HA aTOMHOM,

MOJIEKYJIIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSIX

1.3

npcacCTaBJICHUA (0) MECXaHHM3Max XUMHWYCCKUX peaKHHﬁ,
TCPMOJNMHAMHWYCCKHUX MW KHHCTHYCCKHMX 3dKOHOMCPHOCTAX HX

IMPOTCKAaHUA, O XUMHYCCKOM PaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX
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1.4

(baKTOJIOFI/I‘ICCKI/IC CBCACHUA O CBOﬁCTBaX, COCTaBC, MOJYUYCHUN H
0e30IMacHOM HCIIOJb30BAaHUKM Ba)KHCHIITNX HCOPraHM4YCCKUX MU
OpraHMYCCKUX BCHICCTB B 6BITy 151 Hp&KTH‘IGCKOﬁ ACATCIBHOCTHU

YCJIOBCKA

1.5

o0lue Hay4yHble NPHUHIMIBI XUMHYECKOrO0 MpPOU3BOJACTBAa (Ha
IpUMepE NPOU3BOACTBA CEPHOM KHUCIOTHI, aMMHaKa, METAHOJA,

nepepaboTKu HEPTH)

ChopMUpOBaHHOCTh YMEHU BBISIBIISTH:

2.1

XApPaKTCPHBIC TIMPU3HAKH W B3daUMOCBA3b H3YUCHHBIX HOHSITPIﬁ,
MPUMCHATH COOTBCTCTBYIOINUC ITOHATHUA IIPHU OIMMCAHUU CTPOCHUA
U CBOMCTB HCOPTaHNUYCCKHUX N OPTaHUYCCKHUX BCHICCTB MW HX

MpEeBpaILLCHUI

2.2

B3aNMOCBA3b XUMHYCCKUX 3HAHUU C ITOHATHUAMHA 141
MpCaACTaBIICHUAMMN AOPYIrux IpEAMCTOB IJIA 0ojice OCO3HAHHOTO
ITIOHMMAaHUS U OOBICHECHUS CYITHOCTHU MATCPHUAJIbHOI'O CIAWHCTBA

Mupa

CdopMUpOBaHHOCTH YMEHUS UCIIOJIH30BATh:

3.1

HanMCHOBAHHUA XUMHUYCCKHUX COCI[I/IHeHI/Iﬁ MCKAYHApPOJIHOI'O COr03a
TeOpeTquCKOﬁ u HpI/IK.]'Ia,Z[HOI\/’I XUMHHU W TPHUBHUAJIBbHBIC HA3BAHUA
BCHICCTB, OTHOCAIIMNXCA K H3YUYCHHBIM KJIaCCaM OPIraHUYCCKHUX H

HEOPTraHWYECKUX COCTUHEHU N

3.2

XUMHUYECKYIO CUMBOJIUKY  JUIst COCTaBJICHUS dbopmyn
HEOPraHMYECKUX BEIIECTB, MOJIEKYJSIPHBIX M  CTPYKTYPHBIX
(pa3BepHYTBHIX,  COKpPAIIEHHBIX W  CKEIETHBIX)  (OpMys

OpPraHn4CCKHX BCIICCTB

ChopMupoBaHHOCTh YMEHUS KJIaCCU(UIIMPOBATH:
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4.1

HCOPraHn4cCKue BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB
OCHOBaHUsI W  KPUTCPpHUU  JIA KJ'IaCCI/I(bI/IKaI_[I/II/I HN3y4dacMbIX

XUMHYECKUX 00BEKTOB

4.2

OpraHHUYCCKUC BCUICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHMHA U

KPUTEPUH JIJISl KITaCCU(DUKAIUU U3YYaeMbIX XUMHUYECKUX 0ObEKTOB

4.3

0 pa3IMYHbIM TpH3HAKaM (YHUCITYy M COCTaBY pPEarupyrommx
BEUIECTB, TEIJIOBOMY 3(P(DEKTy peakiuu, HU3MEHEHHUIO CTerneHen
OKHUCJICHHMSI ~ DJIEMEHTOB, OOpaTHUMOCTHM  DPEAaKUUH, YYaCTHIO

KaTajin3aTopa)

ChopMHUPOBAaHHOCTh yYMEHHUS  XapaKTepU30BaTh IJIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM U BO30YKJICHHOM COCTOSIHUM) U
MOHOB XMUMHUYECKUX 3JeMeHTOB 1 - 4 mepuonoB Ilepuoanueckoi
cuctembl J[.MI. MenneneeBa M HMX BaJEHTHbIE BO3MOXHOCTH,
UCIIOJIB3YSl  TOHSATHA ~ S-, P-, J-3JIeKTpoHHBIE  OpOUTAIH,

OQHCPICTUICCKUC YPOBHU

ChopMUPOBaHHOCTL ~ yMEHHUS  OOBACHATH  3aKOHOMEPHOCTH
WU3MEHEHUSI CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX HMHU

COEMHEHUH I10 MIEPUOJIaM U IpyIam

CdopMUpOBaHHOCTh YMEHHSI COCTABIISITH YPABHEHUS XUMUYECKUX

PEaKLIH U PaCKpbIBaTh UX CYIIHOCTD:

7.1

OKHUCIHUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ IMoCpcaCTBOM

COCTaBJICHUS JIEKTPOHHOI0 OajlaHca 3TUX PeaKIUil

7.2

YPAaBHEHUS PEAKUWK Pa3JIMYHBIX THUIIOB; MOJHBIE U COKPAIICHHbIC
yYpaBHEHHUSI peaKUUid MOHHOTO OOMEHA, YUYUThIBas YCJIOBUS, MpHU

KOTOPBIX 3TH PCAKIHNH UAYT 40 KOHIIA

7.3

peakiui TrUuJposin3a, peakuuil KOMIUIEKCOOOpa3oBaHUs (Ha
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npUMepe TUAPOKCOKOMIUIEKCOB IMHKA U AJTFOMHUHMS)

ChopMUpOBaHHOCTh YMEHUS MOATBEPKIATh:

8.1

Ha KOHKPETHBIX MPUMEpPAX XapakTep 3aBUCHMOCTU PEAKLIUOHHOU
CIOCOOHOCTH OPTaHMYECKUX COCAUHEHHM OT KpAaTHOCTH M THIA
KOBAJICHTHOM CBsI3M (O~ u T-CBA3HM ) B3aMMHOIO BIUSIHUS aTOMOB U
rpynn aToMOB B MOJIEKYJIaXx, a TakXe OT OCOOeHHOCTei

peam3alu pa3jindHbIX MCXaHU3MOB ITPOTCKAHUA peaKL[I/Iﬁ

8.2

XAPAKTCPHBIC XUMHUYCCKUC CBOMCTBA BCHICCTB COOTBCTCTBYIOIIMMU

OKCIICPUMCHTAMHU U 3aIlIUCAMU ypaBHCHI/II;’I XUMHYCCKHNX peaKuMﬁ

ChopMUpOBaHHOCTL ~ YMEHHS  XapaKTepH30BaThb COCTaB U
Ba)KHEUIIINE CBOMCTBa BCIILICCTB, MIPUHAJICKAIITIX K
ONpEJeICHHBIM KJIaccaM H TpyNmaM COEIUHEHUU (IpocThie
BEIIECTBA, OKCHUJbI, THUIPOKCUIBI, COJIA; YIIEBOAOPObI, MPOCTHIE
3¢uUphl, CHUPTHI, (QEHOJNBI, AalbJeruabl, KETOHBI, KapOOHOBBIC
KUCTIOTBI,  CIIOKHBbIE  3(QUPBI, SKUPBI, YIIEBOABI, AaMUHBI,

AMHUHOKHCJIOTBI, OCIIKHN)

10

CdopMupoBaHHOCTh YMEHHS MPOBOJUTH PACUETHI IO XUMHUYECKUM
dopMynaM W ypaBHEHUSM  XMMHUYECKHX  peakuuii ¢

HCIIOJIb30BaHUCM (1)I/ISI/II-IGCKI/IX BCJINYHH:

10.1

Macchl (00beMa, KOMMYeCTBa BEIIECTBA) MPOIYKTa PEaKIuu, €CIu
OIHO M3 HCXOAHBIX BEIIECTB JAaHO B BHJAE pacTBOpa C
ONPEAECICHHOW MAacCOBOW JIOJEW PACTBOPEHHOI'O BELIECTBA WU

JaHO B M30BITKE (MMEET IPUMECH )

10.2

MacCOBOM UM 00bEMHOM J0JM, BBIX0/1a MPOAYKTA PEaKIUU

10.3

TEII0BOTO 3 PeKTa peakuuii
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10.4

00BEMHBIX OTHOIIICHUH Ira30B

10.5

0 HAXOXKJEHUIO XUMUYECKOU (POPMYIIbI BEIIECTBA

11

Brnanenue cucremonl 3HaHMM O METOJAX HAYYHOI'O IIO3HAHUSA
SBJICHUN TPUPOJBI, HCHOJIb3yEMBIX B €CTECTBEHHBIX HayKax H
YMEHUE TMPUMEHATh OTU 3HAHHUS MPHU SKCHEPUMEHTAJIbHOM
UCCJIEIOBAHUU BEUIECTB U JJIs1 OOBSICHEHUSI XUMHUECKHUX SIBJICHUH,
UMEIOIIMX MECTO B TMPUPOJE, MPAKTUUYECKON AEATEIbHOCTH

YCJIOBCKAa U B HOBCCI[HCBHOﬁ KU3HHU

12

CdhopMupoBaHHOCTh YMEHUSI TPUMEHATH (MCIIOIH30BaTh) 3HAHUS O
COCTaBE M CBOMCTBAaX BEIIECTB JJIsi SKCIIEPUMEHTAILHON MPOBEPKU
TUIIOTE3 OTHOCHUTEJIBHO 3aKOHOMEPHOCTEMN MPOTEKAHUS
XUMUYECKUX PEAKIUA ¢ TPOTHO3UPOBAHMS BO3MOXKHOCTEH HX
OCYIIIECTBJICHHS; CHCTEMHbIE XUMUYECKUE 3HAHUS JJI1 O0BSICHEHUS
U TPOTHO3UPOBAHMS SIBJIICHHI, MMEIIIHNX E€CTECTBEHHOHAYYHYIO
OpUpOAY; JUIsl TPUHATHS TPAMOTHBIX pEIIeHUH mpodiemM B

CUTyalluAaX, CBA3AHHBIX C XUMHUEH

13

CdopMupoBaHHOCTh ~ YMEHHSA IUIAHUPOBaTh W IMPOBOJUTH
XUMHYECKUN JKCIEPUMEHT (TIONy4eHHEe M W3y4YeHUE CBOMCTB
HEOPTraHMYECKUX ¥ OPraHMYEeCKUX BEHIECTB, KAaueCTBEHHBIE
peakuuu yTII€BOOPOJIOB Pa3TUYHBIX KJIACCOB u
KUCTIOPOJICOJICPIKAIUX ~ OPraHMYECKUX  BEIIECTB,  pEIICHUE
AKCIIEPUMEHTATBHBIX 33/1a4 M0 PACTIO3HABAHUIO HEOPTAaHUYECKHUX U
OpPraHMYECKUX BEIIECTB) C COOIOEHWEM MpaBUI 0€30MaCHOTO
oOpamieHusi ¢ BEMIECTBAMH W JIAOOPATOPHBIM OOOPYAOBAHHUEM;
dbopMynHpOBaTH 1IETU UCCIIECIOBAHMS; TIPEICTABIATh B PA3IMIHOMN
dbopMe pe3ynabTaThl IKCMEPUMEHTA, aHAJTU3UPOBATh W OICHUBATH

HNX JOCTOBCPHOCTD
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14

CdopMUPOBAaHHOCTh YMEHHSI OCYIIECTBIATH LEJICHANPABICHHbBIN
NOMCK XUMHUYECKONM HH(OpMAmuu B pPa3IMYHBIX HCTOYHUKAX
(HayuyHas u y4eOHO-Hay4yHas JUTEepaTypa, CpelCcTBa MacCOBOU
uHpopmanuu, cerb HTepHeT U JApyrue), KPUTUUYECKU
aHAIM3UPOBATh XUMHUYECKYIO0 HH(POpMaLINIO, IiepepadaThiBaTh €€ U

UCIIOJIb30BaTh B COOTBETCTBUU C MTOCTaBJICHHON y4eOHOM 3aqaueit

15

ChopMUpOBaHHOCTh YMEHHSI TPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBAThH uH()OpMaIIUIO C MO3UIIUHN AKOJIOTMYECKOM
0€30MMacHOCTU  TIOCJICICTBUN  OBITOBOM M MPOM3BOJICTBEHHOM
NEATeIbHOCTH YEJIOBEKa, CBSI3aHHOM C MepepabOTKON BEIIECTB;
c(hOpMUPOBAHHOCTh YMEHHUM OCO3HABAaTh OIMACHOCTHb BO3JCHCTBHS
Ha JKUBBIE OPraHU3MBbl OINPEACICHHBIX BEIIECTB, TOHUMAasl CMbBICI
MOKa3aTels MPEIeIbHOW JONYCTUMOM KOHIEHTPALUH, U TOSICHSTH
Ha TMpUMepax CHocOoObl YMEHBIIEHUS U TMPEIOTBpAIEHUS HUX

BpCaAHOI'O BOS,IIGﬁCTBPIfI Ha OpTraHM3M 4YCJIOBCKaA

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

Kon [IpoBepsieMblii 3JIEMEHT COJIEPIKAHUS

1 Teopernueckue OCHOBbI XUMUU

1.1 Crpoenne BemectBa. CoBpeMEHHass MOJENb CTPOCHHUS — aToMma.
Pacnpenenenne  37I€KTPOHOB MO  JHEPre€TUYECKUM  YPOBHSIM.
Knaccudukamus xumudeckux d1eMeHTOB. (OCOOCHHOCTH CTpOEHUS
SHEPIeTHYECKUX YPOBHEH aToMoB (s-, P-, d-anemeHtoB). OCHOBHOE W
BO30YKJIEHHOE COCTOSIHHSI aTOMOB. DIIEKTPOHHAsI KOHPUTYpaIus aToMa.
BanenTHbIE 27IEKTPOHBI

1.2 [Tepuonuueckass cucteMa xumuudeckux sJjemeHToB .M. MeHnneneena.

Ousnueckui cmbica  [lepuonnueckoro 3axona .M. Menneneesa.
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[IprunHBl ¥ 3aKOHOMEPHOCTHM HW3MEHEHUS CBOMCTB JJIEMEHTOB W HX
COCIMHEHUN M0 MEpPUOJaM M TpymniaM. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWMCTB TPOCTHIX BEIIECTB, BOJOPOAHBIX COCIUHEHUW, BBICIINX

OKCHUJOB U THAPOKCHUIOB

1.3 BanentHocth. DnekTpooTpuniaTeibHOCTh. CTETIEHh OKUCICHUS

1.4 Bunpl xuMuueckod cBsi3u (KOBaJeHTHAasl, WOHHAs, MeTaJUlnyecKas,
BOJOpPOJHAsI) M MEXaHU3Mbl €€ oOpa3oBaHUs. MeXMOIEKYISIpHBIC
B3auMOJIeHCTBHs. BelectBa MOJIGKYJISIPHOTO U HEMOJICKYJISIPHOTO
cTpoeHus. THUIBI KPUCTALTMYECKUX PEIICTOK. 3aBUCHUMOCTh CBONCTBA
BEIIIECTB OT TUIA KPUCTAJUIMUECCKON PEIICTKH

1.5 Xumudeckas peakiusa. Kraccudukamuss XUMUYECKMX peakiuid B
HEOPraHMYeCKOM W OPraHWYEeCKOW XWMHUHM. 3aKOH COXPaHEHHUsS MacChl
BEIIECTB

1.6 CKOpOCTh peakIliy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB

1.7 TennoBeie  3pdEKTHI XUMHUYECKMX peakiuid. TepMoXuMHUYECKHE
ypaBHEHHS

1.8 O6paTumble peakiuu. XuMU4deckoe paBHOBecue. MakTopsl, BIUSIOIINE
Ha COCTOsAHME XxuMHuieckoro pasHosecus. [Ipunmun Jle [laTense

1.9 Onextponutuyeckas aucconuanus. CuiabHbIe U caadble JIEKTPOIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KHUCHasi, HEUTpaIbHasA, LIEIOYHAS.
CremnieHp qucconuanuu. Peakiiun noHHOTO 0OOMEHa

1.10 I'mpponus  coneir. HMonHOe mipou3BeeHUE BOAbL.  BomopoaHbli
nokazatens (pH) pactBopa

1.11 CnocoObl  BbIpaKeHUSI KOHIEHTpAllUM pPAcTBOPOB: MaccoBasi J10Js

PACTBOPCHHOI'O BCIICCTBA, MOJIAPHASA KOHOCHTPAIHA. HaCBIIHeHHbIe "




51

HEHACBILEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramioruaparst

1.12 OKuCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. lloBeneHue BemiecTB B
cpenax ¢ pa3HbiM 3HaueHueM pH. MeTosibl 351IeKTpOHHOT0 OanaHca

1.13 DIIEKTPOJU3 pacTBOPOB U PACILIABOB COJIEH

2 OCHOBBI HEOPTAHUYECKON XUMUH

2.1 Knaccudpuxanus  HeopraHnuueckux  coeauHeHuil.  Homenknartypa
HEOPraHWYECKHX BEIIECTB

2.2 XUMHUYECKHE CBOMCTBA BaXKHEHUIIUX METAUIOB (HATpUM, KaJIui,
KaJIblIMM, MarHui, aJIOMUHUNA, [UHK, XpOM, >KeJe30, MeIb) M HuX
coenuHeHn. OO0IIMEe CIOCOOBI MOTYyUYCHHs] METaJIIOB

2.3 XUMUYECKHE CBOWCTBA Ba)KHEUIIMX HEMETA/UIOB (TaJIOTEHOB, CEPHI,
azora, (ocdopa, yriaepoma u KpeMHHUS) U MX COSAUHEHUH (OKCHJIOB,
KHUCJIOPOJCOAEPKAIIUX KUCTOT, BOJOPOAHBIX COCTMHEHUI)

2.4 I'eneTndeckass CBS3b HEOPraHUYECKUX BEILECTB, MNMPUHALICKAINIUX K
Pa3IMYHBIM KJIaccam

2.5 Nnentudukamuss  HeoOpraHM4eckKux  coeauHeHui.  KauecTBeHHBIC
pEaKIMy Ha HEOPraHNYECKHUE BEIIECTBA U MOHBI

3 OCHOBBI OpraHM4E€CKON XUMUHU

3.1 OCHOBHBIE TOJIOKEHUSI TEOPUM XMMHUUYECKOTO CTPOSHHS OpPraHMYEeCKHUX

coenuHeHuid A.M. bytinepoBa. YriepoJHbI CKeJleT OpraHuYecKou
MOJIeKyIbl. KpaTHOCTE XMMHUECKOi cBsi3u, O- u T-CBA3H  spi- sp?- sp-
rudpuau3anuu opOUTaied aTOMOB yTrAEpoja. 3aBUCUMOCTh CBOWCTB
BEIIECTB OT  XMMHYECKOrOo  CTpOEHUs  MoJyiekyl.  ['omosnorm.

I'omonorunueckuii psia. 3omepust u n30Mepsl




52

3.2

[lonsatue o QyHkMOHANIBbHOM rpynme. OpueHTauuoHHbIE 3()PEKTHI

3aMECTUTENIEN

3.3

[IpencraBienne o  kjaccu(UKAMUM ~ OPraHUYECKUX  BEIIECTB.
Homenknatypa oOpraHuueckux COEAMHEHHH (CUCTeMaTHYecKas) W
TPUBHAJIBHBIE  HA3BaHMS  BAXKHEWIIMX  IPEACTABUTENEH  KIIACCOB

OpraHUYCCKUX BCHICCTB

3.4

CBoOoHOpaAMKATBLHBIA W WOHHBIM MeXaHW3Mbl peakuuu. [loHsTHe 0
Hykineopune u snexkrpoduiie. IlpaBuno MapkoBHukosa. IIpaBuio

3aiena

3.5

AnkaHbl. XHMMHMYECKHME  CBOMCTBA  aJKAHOB: TaJOTCHUPOBAHMUE,
JNETUJIPUPOBAHUE, TEPMHUUYECKOE PaA3JI0KEHUE, KPEKUHI, U30MEpU3aIus,
ropenue. [lomyuenue ankanoB. Iluxnoankanel. Crenuguka CBOWCTB
LUKJIOAJTKAaHOB C MajblM pa3MepoM LHKJIA. Peakiuu nprucoeIuHEeHUs U

padruKaJIbHOI'O 3aMCIICHUA

3.6

AnkeHpl.  XHMHYECKHE  CBOWCTBA:  PEaKUMH  MPUCOETUHEHHUS
(ramoreHupoBaHUE, TUAPUPOBAHMUE, TUAPOTAIOTEHUPOBAHUE,
TUApATalus), TOPEeHUsl, OKUCIECHUS U noauMepusanuu. [IpoMbleHHbIE

U 1ab0paTOPHBIE CIIOCOOBI MOTYUYCHHS ATKSHOB

3.7

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

nonuMepusannu. [lonydenue ankaaueHoB

3.8

AJIKVHBL. XHUMHUYECKHE CBOICTBA: peakuuu MIPUCOETUHEHUS
(ramoreHupoBaHUE, TUJIPUPOBAHHUE, rujipatanus,
TUJPOTAIONEHUPOBAHUE) KaK CMOCO0 MOJYy4YEHUs] TOJUMEPOB U JIPYTUX
MOJIE3HBIX MPOJAYKTOB. Peakumu 3amenieHusi. ['opeHue alneTuieHa Kak
WCTOYHUK BBICOKOTEMIEPATYPHOTO IUJIAMEHH JJII CBAapKH W PE3KHU

MCTAJIIIOB. HpI/IMeHeHI/Ie aliCTHUJICHA
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3.9

Apenbl. XUMUYECKHE CBOWCTBA O€H30JIa: PEAKIUU SIEKTPO(UIBHOTO
3aMEILEHHs], TPUCOEAUHEHHS (TUAPUPOBAHUE, TaAJOT€HUPOBAHUE).
Peakiuss ropenus. OcoOEHHOCTH XHMHYECKHX CBOMCTB TOJYOJIa.
[Tonyyenune Oenzona. OCOOEHHOCTM XMMHYECKHUX CBOWMCTB CTHpPOJIA.
[Nonumepuzamuss crtuposia. CrocoObl TMOJY4YEHHs] W NPUMEHEHHE

ApOMATHYICCKUX YITICBOJOPOOOB

3.10

Cruprel. [IpenenpHble 0THOATOMHBIE CIUPTHl. XUMHUYECKUE CBOMCTBA:
B3aUMOJICHICTBHE C HATpUEM KaK CHOCO0 YCTAHOBJICHHUS HaJIUYUS
THUAPOKCOTPYMIBI, € TaJOreHOBOJOPOAAaMHU KakK Croco0 MOIy4YeHHs
pacTBOpuUTEsIEH, BHYTPU- U MEKMOJICKYJIIpHAs Jaeruapatainus. Peakius
ropenusi. [lonyuenue oSTaHona: peakuuss OpOXKEHHUS  TIIIOKO3BI,
TUApATaIs dTHICHA. DTWICHTJIUKOIb U TIUIEPUH KaK MPEe/ICTaBUTEIN

MpCaACIbHBIX MHOTOATOMHBIX CITMPTOB

3.11

@®enon. Xumuyeckue CBoOMcTBa (eHona (peakuud C HaTpUeM,

TUAPOKCUIOM HaTpus, 6poMom). [lonyuenue denomna

3.12

Anpneruapl.  XUMHUYECKHE  CBOMCTBA  MPENEIBbHBIX  albJETHUJIOB:
THAPUPOBAHNE; KAUYEeCTBCHHBIC pEAaKIMH Ha KapOOHWIBHYIO TPYIMIy
(peakmust "cepeOpsiHOrO 3epkaina’, B3aHUMOJCHCTBHE C THUIPOKCHIOM
menu (II). TlonmydeHue mpeAenabHBIX aNbACTHUIOB: OKHUCICHHE CIUPTOB,
ruApatanusl aueTuiieHa. AIIETOH Kak IpeACTaBUTENIb KETOHOB.

OcoOEHHOCTH pPeaKIMK OKUCIICHHUS alleTOHA

3.13

Kap6oHoBbie KHCJIOTHI. XHUMHYECKUE CBOMCTBAa  MOPEICIbHBIX
OJTHOOCHOBHBIX ~KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHUYECKUX
CBOWCTB MYpPaBbUHOU KHUCJIOTBI. [lonyuenue IIPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHUE aJIKaHOB, aJKCHOB,
MEPBUYHBIX  CIIUPTOB, aJIbJETHUIOB. Bpiciiue  mpeaciabHbIE U

HCIIPCACIIBHBIC Kap6OHOBBIe KHCJIOTHBI
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3.14

Cnoxuble 3¢upbl U x)upbl. CrocoObl MOJYYEHHUS! CIOKHBIX 3(PUPOB.
OO6patumocTp peakuuu stepudukanuu. [Ipumenenne ciaoxHbIX 3(QpUpoB
B NUIIEBOM U Map(rOMEpHON NMPOMBIIUICHHOCTH. JKUpPbI KaK CII0KHbBIE
3¢uUphpl TIMIEPUHA W BBICIIMX KApOOHOBBIX KHUCJIOT. XHUMHUYECKHE
CBOMCTBa JKMPOB: THUAPUPOBAHUE, OKHUCIECHUE. [wuaponus, wiu
OMBUIEHHE, XUPOB KaK CHOCOO MPOMBIIIJIEHHOTO MOJYYEHHs COJieh
BBICIIMX KapOOHOBBIX KHCIOT. MBUIA Kak COJNM BBICIIMX KapOOHOBBIX

KHCJIOT

3.15

XUMHUYECKUE CBOWCTBA TIIOKO3bI: PEAKIUM C y4aCTUEM CIHUPTOBBIX U
aMBACTHIHOW TPYNI M MOJOYHOKHUCIOEe Opoxkenue. I[Ipumenenwue
TJIFOKO3bI, €€ 3HAYEHHE B KU3HEACATEIBHOCTU Oopranu3Ma. Jlucaxapuasbl:
caxapo3a, ManbTo3a. BoccTaHaBIMBAIOIIME W HEBOCCTAHABIMBAIOIIUE
nucaxapunabl. ['maponu3 aucaxapunoB. [lommcaxapuabl:  Kpaxmad,
rukoreH. CTpoeHue  MakpoOMOJIeKyJd — Kpaxmaja, TJUKOTeHa W
neosio3sl. dusznueckue  CBOMCTBA  KpaxMalia M IEJUTIOJIO3BI.
XUMHUYECKHE CBOMCTBA Kpaxmaja: THIPOJIM3, KaUYeCTBEHHAsl PEeakius C
UOJA0M. XHUMHUYECKHE CBOMCTBA IEJUIIOJIO03bl: THUIPOJIU3, MOJy4YCHHUE
a¢upoB 1emTr0036l. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN IIENK)

3.16

AMUHBI. AMHHBI KaK OpPraHUYECKHE OCHOBAHHUA: PEAKIMH C BOIOM,
KUCJIOTaMH, pEakius TOpEeHWs. AHWIMH KaKk MpeACTaBUTEIb
apoOMaTUYECKUX aMHHOB. XHUMUYECKHE CBOMCTBA aHMJIMHA:
B3aMIMOJICHCTBHE C KUCIOTaMU, OPOMHOM BOOHU, okucieHue. [lomyuenue
aMHUHOB ATKWIMPOBAHUEM aMMHUaKa u BOCCTaHOBJICHHUEM

HUTPOIIPOU3BOJHBIX YTIIEBOAOPOI0OB

3.17

AMHHOKUCTIOTBI H  OClKH. AMHHOKHCIOTHI Kak  amM(OTepHBIC
opranudeckue coeanHeHus. OCHOBHBIE aMHUHOKHCIOTBI, OOpa3yroIue

Oenku. XHUMHUYECKHE CBOICTBA OEIKOB: THUIPOJIN3, JACHATypalus,
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KaueCTBEHHbIE (I[BETHBIC) PEAKIIMU HA OCJIKU

3.18

CrtpoeHue U CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIUMEPOB
OT  CTPOCHHS  MOJICKYI. OcCHOBHBIE ~ CTHOCOOBI  TOJYYEHUS
BBICOKOMOJICKYJISIDHBIX ~ COCIMHEHHUM: pEakIuu TOJUMEpHU3aluu U

noymkoHAeHcanuu. Knaccudukaius BoTOKOH

3.19

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

OKCIICPUMCHTAJIbHBIX 3a1d4 Ha PACIIO3HABAHUC OPTAHUYCCKUX BCUICCTB

3.20

I'eneTuueckas cBs3b MCIKAY KJIaCCaMU OPTaHNYCCKUX COCI[I/IHGHI/Iﬁ

XUMHUA U )KU3Hb

4.1

Xumusi B TOBCeAHEBHOW ku3HH. [IpaBmma Oe3omacHOW paboOThI C
CIKUMH, TOPIOYMMHU ¥ TOKCHYHBIMHU BEIICCTBAMH, CPEJICTBAMH OBITOBOM

XUMHHU

4.2

XuMHS U 300pOBbE. XUMUSA B MEAULIMHE. XUMUS U CEIILCKOE XO3SIUCTBO.
XUMHUS B TNPOMBIIIJIEHHOCTH. XUMHSI M DHEPreTHKA: MPUPOJHBIA U
MOMYTHBIM He(PTSIHOM ra3el, KX COCTaB U UCIONb30BaHue. CocTaB HEDQTH

U ee nepepadboTka (IpUPOIHbIE ICTOUHUKHU YTIIEBOIOPOJIOB)

4.3

XUMHS A 3KOJOTHA. XUMHUUYECKOE 3arpsA3HCHUE OKPYXKAKOMIEH Cpeabl U
ero nocueactBus. Oxpana ruapocdepsl, MoUBbl, aTMochepbl, GIOpHI U
dayHbl OT XUMUYECKOTO 3arpsi3HeHus. [IpobieMa 0TX0/10B U TOOOYHBIX

IMPOAYKTOB. AJIBTepHaTI/IBHBIC HCTOYHHKH SHCPIHUHU

4.4

OO0mme mnpencTaBIeHUsT O MPOMBINUICHHBIX CHOCO0aX TMONYYCHHUS
XUMUYECKUX BEIIECTB (HAa MpUMEPE MPOU3BOJICTBA aMMHUAKa, CEPHOU
KUCIIOTHI). UepHas M uBeTHass Metaunyprus. CTEKIO M CHJIMKATHas
MPOMBINUIEHHOCTh. [IpomMbinieHHas opranumyeckas xumus. CeIipbe s

OpFaHquCKOfI MMPOMBINIJIICHHOCTH
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5 Tunel pacueTHbIX 3a7a4

5.1 Pacuersl Macchl BellecTBa WJIM 00bEMa Ta30B [0 HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM OOBEMY OJIHOTO M3 YYACTBYIOIIMX B
peaklyy BEeIEeCTB

5.2 Pacuets! TemnoBoro addexra peakuuu

5.3 PacueTbl 00beMHBIX OTHOIICHUHM Ta30B NMPU XUMUUYECKUX PEAKITUIX

5.4 Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEAKIIMH,
€CJIM OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )

5.5 PacueTsl MaccoBo# MM 0OBEMHOM JTOJIM BBIXOJIA MPOIYKTA PEAKIIUU OT
TEOPETUYECKU BO3ZMOKHOTO

5.6 Pacuetsl macchl (0ObeMa, KOJNMYECTBAa BEIECTBA) MPOAYKTA PEaKlUH,
€CIM OJTHO M3 BEIEeCTB JIaHO B BHJIE PACTBOpA C OIpPEACICHHON
MacCOBOM J10JIei paCTBOPEHHOI'O BEIIECTBA

5.7 PacyeTsl ¢ ucnosib3oBaHUEM MOHATHN '"MaccoBas nois", "MosspHas
KOHIIeHTpanus", "pacTBOPUMOCTS"

5.8 Haxoxaenue moliekyaspHOW (OpMYJIBl OpraHUYeCKOro BEIIECTBA 10

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

WJIM 110 TIPOAYKTaM CrOpaHUs
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