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MMOSACHUTEJIBHAS 3AITUCKA

[IporpamMa 10 XuUMHM Ha YpOBHE cpeaHero obuero obpasoBaHus
paspaboraHa Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
obpazosanuu B Poccuiickoit @ezeparuny», TpedoBaHUH K pe3y/ibTaTaM OCBOEHHS
(¢enepanbHOl 00OpasoBaTesbHOM IporpamMmel  cpeaHero ofwero odpa3zoBaHus
(POIT  COO), mnpeacraBiaeHHbIX B DemepasbHOM  TOCYJIapPCTBEHHOM
obOpazoBarensHoMm ctanmapre COO, c¢ yuérom Konmenuum mnpemnogaBaHus
yueOHOro mpeamera «Xumus» B oOpa3zoBarelnbHbIX opranuszanusx Poccuiickoit
@enepauuy, peaJM3yrOUIMX OCHOBHbIE 00pa30BaTe/bHbIE MPOrpPaMMbl, H
OCHOBHBIX nosiokeHuit «Ctpateruu pas3BuTHs BocnuTaHuss B Poccuiickoil
Genepauun Ha nepuoa ao 2025 ropa» (Pacnopsxenue IlpaBurenascrsa PP ot
29.05. 2015 N2 996 - p.).

OcHOBY TOJX0M0B K pa3paboTke MporpaMMmbl MO XHMHH, K ONpeAesIcHHIO
oOuieit crpareruy 00yueHus, BOCIIUTAHUSL M PAa3BUTHS 00YUYarOIIUXCsA CPEICTBAMU
yuebHoro npeamera «XuMus» uis 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBHIIH
koHuentyanbusie nojgokenus PIrOC COO o B3aMMOOOYCIOBACHHOCTH IENEH,
COJepKaHus, pe3yiabTaroB o0OydeHHs M TpeOOBaHM K YPOBHIO TOJArOTOBKH
BBIITYCKHHKOB.

Xumnueckoe oOpa3oBaHue, MoJIyyaeMoe BBIITYCKHHKaMH
o0uieoOpa3oBaTebHOH  OpraHu3alMy, SBISETCS HEOTHEMJIEMOH YacTbl0 HMX
oOpaszoBanHOCTH. OHO  CIYKHMT 3aBEPHIAIONIMM  HTANOM  pealu3alMu  Ha
COOTBETCTBYIOIIEM eMy O0a30BOM YpOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYIHX
LEJIOCTHOH CHUCTEME XUMHYECKOro o0pa3oBaHus. OTH LEHHOCTH KacaroTcs
MI03HAHUS 3aKOHOB MPUPO/IBI, (POPMUPOBAHKS MUPOBO33PEHUS U 0OLIECH KYJIBTYpPhI
4eJoBeKa, a TaKke HKOJOrMYECKH OOOCHOBAHHOINO OTHOIIEHHSI K CBOEMY
310pOBbI0 M npupoaHoi cpeae. Peanmsyerca xumuueckoe oOpasoBaHue
00y4arommxcs Ha YPOBHE CpeIHEro o0mero odpasoBaHus CPeACTBAMHA Y4e€OHOTO
npenMeTa «XWMHS», COJAEpKaHHE M TOCTPOSHHE KOTOpPOTO OMNpeJeleHbl B
nporpaMme o XUMHM ¢ y4€roMm creuuukun Hayku XuUMuH, e¢ 3HAaYCHUA B
MO3HAHUU TPUPOJBI M B MAaTEpPHAIbHON JKH3HM OOIECTBA, a TaKkKe C YUYETOM
o0mux 1ened M TPHHLMIIOB, XapaKTepHU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMbI cpeaHero obuiero odbpazosanus B Poccuiickoi denepatiuu.

XHMHS KaK JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK MrpaeT oco0yi poib B
COBpPEMEHHON LMBWIM3ALMK, B CO3/JIaHUH HOBOH 0a3bl MaTepHasibHOH KYJIbTYPBI.
Ona BHOCUT CBOH BKIaJl B (JOPMUPOBAHUE PALIMOHAILHOTO HAYYHOI'O MbIILICHUS,
B CO3J]aHHe IeJIOCTHOTO TIpeCTaBIeHHs 00 OKpy»karolleM MHpe Kak O eIHWHCTBE
NpUPOJAbI M YEIOBeKa, KoTopoe (GopMHpPYeTcs B XMMHM HAa OCHOBE IOHMMaHUS
BEIIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKLY
CTPOEHHEM BELLECTB, X CBOMCTBAMH M BO3MOKHBIMU 00JIaCTAMH NPHUMEHEHHUSI.

TecHo B3aumMOJCHCTBYS C APYTHMH CCTCCTBCHHBIMHM HayKaMH, XUMHs CTaja
HEOTHEMIIEMOH HaCTbI0 MUPOBOH KYJIbTYPbl, HEOOXOAUMBIM YCIIOBUEM YCHELIHOTO
TpyAa W KW3HH KakAoro uneHa oOmiectBa. CoBpeMEHHas XHMHA KaK Hayka
co3WjlaTebHas, Kak Hayka BBICOKMX TEXHOJIOTHI HampaBieHa Ha pelleHne
rio0aibHbIX MpoOJIEM  yCTOMYMBOIO pa3BUTHsL 4YEJIOBEUECTBA — ChIPLEBOM,
IHEPreTHUECKOM, MUILEBOI, IKOJOTHUECKOH Oe30MacHOCTH H OXPaHbI 3/10POBb.



B coorBercTBMM ¢ OOIMMMH 1EIAMH M TPUHIMIAMH CpeAHEro oobmiero
oOpazoBanus cozaepxanue npeamera «Xumusa» (10-11 knaccel, 6a30BbIil ypoBeHb
M3y4YEHUs1) OPUEHTHPOBAHO MPENUMYIIECTBEHHO HA OOLIEKYJIBTYPHYIO MOJAIOTOBKY
oOydarommxcs, HEOOXOAUMYK) MM I BbIpadOTKM  MHPOBO33PEHYECKHX
OPHUEHTHPOB, YCIHEUWIHONO BKJIKYEHHS B KH3Hb COLMYMA, [POOIKEHHS
00pa3oBaHHs B pa3IM4HbBIX 00JACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBnsiomuMu  mipeaMeTa  «XHMHUA»  ABIAIOTCA  0a3oBbie  KypChl —
«Opranuveckas xumus» U «OOmas M HEOpraHu4YecKas: XUMHsD), OCHOBHBLIM
KOMIIOHEHTOM COJIEPKaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HAHUI MO0 HEOPraHMYECKON XHMHH (C BKIIOYECHHEM 3HAHHUH W3 00IEeH XUMHH) U
opraHv4yeckor xumuun. @OPMHUPOBAHME JAHHOM CHCTEMbI 3HAHUH INPH M3YUYCHHUU
npeamera 00ECneYnBaeT BO3MOMKHOCTh PACCMOTPEHHMS BCEr0 MHOroo0Opasus
BeIIIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPHH XMUMUH.

Crpykrypa coaepxkanus KypcoB — «Opranuyeckas xumus» v «OOutas u
HeopraHuyeckass XuMus» chopMHpoBaHa B NporpamMme Mo XMMHH Ha OCHOBE
CHCTEMHOTr0 TOAX0/a K M3y4eHHMIO yuedHOro wmarepuana Hu oOycioBiieHa
HCTOPHYECKH  OOOCHOBAaHHBIM  pa3BHTHEM  3HAHMM  Ha  ONpeAeIEHHBIX
TEOPETHYECKHX YpoBHsAX. Tak, B Kypce OpraHMYeckoil XHMHH BelllecTBa
paccMaTpuBalOTCi HAa YPOBHE KJIACCHYECKOM TEOPHH CTPOECHHSI OpraHU4ecKHX
COC/AMHECHMH, a TaKKe€ Ha YPOBHE CTEPCOXHMHHYECKMX M  JJIEKTPOHHBIX
NpeCTaBIeHUH O CTpoeHHHM BemecTB. CpeaeHus 00 M3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCSA B PA3BUTHU — OT YIJIEBOAOPOJIOB JIO CIOXKHBIX OHOIOrHYecKH
aKTUBHBIX COeJMHEHHI. B Kypce opraHuyeckoil XMMHHM IOJY4arOT pa3BUTHE
copMHpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOILIEro 0Opa30BaHUs MEPBOHAYAIbHbIC
MpeJACTaBICHUSI 0 XHMHUYECKOH CBA3H, KJIACCH(PUKAIMOHHBIX MPH3HAKAX BEILECTB,
3aBUCMMOCTH CBOHCTB BEIIECTB OT UX CTPOEHMS, O XUMUYECKOH peaKuu.

[lon HOBBIM yriiom 3peHHMs B MpeaAMeTe «XHMHA» 0a30BOro ypOBHS
paccmaTpvBaeTcsi M3y4YeHHBII Ha YpPOBHE OCHOBHOro o0uero oOpazoBaHus
TEOpeTUYECKHlT Marepuan M (PAaKTOJOIMYECKUE CBEACHUS O BEILECTBAX MU
XMMHYECKOH peakuuu. Tak, B "acTHOCTH, B Kypce «OOmas um HeopraHuyeckas
XUMHSD» O0Oy4YalomMMcsi TPefOCTaBIIseTCss BO3MOKHOCTH OCO3HATH 3HAYEHHE
NEPUOUUECKOro 3aKOHA € OOLIETEOPETHYECKUX U METOAOJIOIHUECKUX MO3MUILIMIA,
riny0ke TIOHSTh WCTOPUYECKOE HW3MEHeHWe (YHKIMH 3TOro 3akoHa — OT
obo0iaroteit 10 00BACHAMIEH U MPOrHO3UPYIOLLICH.

Eaunas cucrteMa 3HaHMM O BaXKHEHIIUX BELIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHUH, a TAKKE O XMMHYECKHX PeaklMsX, UX CYLIHOCTH M
3aKOHOMEPHOCTAX IpoTeKaHus jonojnsercs B kKypcax 10 u 11 knaccos
JIEMEHTAMH COJEpP/KaHUSA, HMEKIIUMH KYIbTYPOJIOIHYECKUH M IIPUKIIAIHOM
XapakTep. JTH 3HAHUS CIOCOOCTBYIOT TOHUMAHMK) B3aHMOCBSI3H XHMHH C
JPYrUMH HayKaMM, pacKpbIBalOT €€ pojb B IO3HABATCILHOM M MPaKTHYCCKOMN
JEATENIBHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHMTAHMIO YBAKEHHMS K IpOLECCY
TBOPYECTBA B 00/ACTH TEOPHUH M MPAKTHYECKUX MPUIOKEHHUH XMMHH, TTOMOTAIOT
BBIITYCKHHKY OpPHEHTHUpPOBATbCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobiemMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBaTh MH(POPMALUI U
NPUMEHATE €€ I TNOMOJHEHUs 3HAHHWH, pPEIICHUS MHTEIUICKTYAlIbHBIX W



IKCIIEPHMEHTAJIbHBIX MCCIISIOBATENLCKUX 3a7a4. B nenom copepxkanne yyeOHOro
npeamera  «XUMHS»  JaHHOIO  YPOBHS  M3Y4E€HHMs  OPHUEHTHPOBAHO  Ha
(opMupoBaHHE y 00y4arOMMXCS MHPOBO33PEHYECKONM OCHOBBI JUIS IMOHUMaHHUS
¢unocockux wuaeH, TaKUX Kak: MaTepHalbHOE €JIMHCTBO HEOPraHMYeCKOro M
OpPraHU4ecKoro Mupa, OOYCJIOBJICHHOCTb CBOMCTB BEIIECTB MX COCTaBOM WU
CTPOCHHEM, TI03HABAEMOCTh TMPHUPOJAHBIX SABJICHUHM TMNyTEM DIKCIECPUMEHTAa |
pelieHnsi MPOTHBOPEUMH MEXKAy HOBBIMH (akTaMH ¥ TEOPETHUSCKHMH
NpernochbUIKaMH, OCO3HAHHE POJIM XMMHH B PEILIEHUH YKOJIOIMYECKUX Mpobiem, a
TaKxke npodiem cOepekeHus: IHEPreTHUECKUX PECYPCOB, ChIPbs, CO3/IaHHs HOBBIX
TEXHOJIOTHI U MaTepHaJloB.

B nnane pelieHds 3ajad  BOCHMTAHHMS, PasBUTHS M COLMAIM3aLUU
00y4arolmMUXcs NPUHATBIE MPOTPAMMOH MO XMMHH TOAXOJbl K ONPEIEICHUIO
COJep)KaHWsT M TIOCTPOGHHS TpeaMeTa TpeaycMaTpuBaioT (OpMHUpOBaHHE
YHUBEPCAIbHbIX Y4Y€OHbIX JCHCTBHH, HUMEHOIMX 0a30BO€ 3HAYCHHE Ui
Pa3IMYHBIX BHUIOB JIEATENbHOCTH: peIlleHHs TMpoOJeM, T[OHCKa, aHaiau3a |
o6paboTku nHpOpMAIIMK, HEOOXOAMMBIX /U1t TPHOOPETEHHS OMBITA MPAKTHYECKOI
M HCCIIEA0BATENBCKOH ACATENILHOCTH, 3aHMMAIOLIENH Ba)KHOE MECTO B I1O3HAHUH
XUMHH.

B npaktuke npenojaBaHHs XMMHH Kak Ha YpOBHE OCHOBHOIO o00LIEro
0o0pa3oBaHus, TAK M HA YPOBHE cpeHero oduero o0pa3oBaHus, IpU OMpPEACICHUH
COJICPKATENIBHOM XAPAKTEPUCTUKH [IEJIe HW3Y4YEHHUs MpeJMeTa HalpaBlIeHHEM
MEePBOCTENEHHON 3HAYUMOCTH TPAJAHUIMOHHO TpHU3HAETCH (PopMHpOBaHUE OCHOB
XMMHYECKOH HayKH Kak o0JIaCTH COBPEMEHHOI0 €CTECTBO3HAHUsA, MPAKTUYECKOMN
JAESATEeIbHOCTH YeJIOBeKa M KaK OJIHOI0 U3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJHUYECKOH TOYKH 3PEHHMsl TAKOHM IOAXOJ K ONPEACICHHIO LeiaeH H3ydeHHs
IpesMeTa SBJSETCS BIIOJIHE ONPaBJaHHbIM.

CormacHO JaHHOM TOYKE 3pPEHWS TIABHBIMH LEISAMH H3YUYEHHUsS TIpEaAMETa
«Xumust» Ha 6azoBom yposae (10 =11 ki) aBastores:

e (QopMmHpoBaHME CHCTEMbl XHMHUYECKUX 3HAHMH KaKk BaKHeHIIei
COCTABJIAIONICH €CTECTBEHHO-HAYYHOH KapTHHBI MUpa, B OCHOBE KOTOPOH
JeKaT KJIIOYEBbIE MOHATHSA, QyHIAaMEHTaIbHbIC 3aKOHBI M TEOPHU XHMUH,
OCBOCHME A3bIKA HAYKH, YCBOCHHME M IOHHUMaHUE CYIIHOCTU JOCTYITHBIX
0000IIEHHH MHUPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMIIEHHE C MCTOpHEH
UX Pa3sBUTHS U CTAHOBJICHMS;

e (opMHpOBaHHE M Pa3BUTHE MPEACTABICHUI O HAYUHBIX METO/IaX MO3HAHUS
BEIIeCTB M XHMHMYECKHX peakiuil, HeoOXOAUMBIX I TpHOOpeTeHHs
YMEHUI OPUEHTHUPOBATHCA B MHPE BELIECTB U XMUMHYECKUX SIBJICHMIA,
MMEILUX MECTO B IIPUPO/IE, B PAKTUYECKOH M MOBCEIHEBHOH KHU3HH;

® Dpa3BUTHEC YMCHHUH M CIOCOOOB JICATCIBHOCTH, CBA3aHHBIX ¢ HaOIIOICHHEM
M OOBSICHEHHEM XHUMHYECKOIO0 HSKCHEPHMEHTa, COOMIOAEHHEM TIpaBuIl
6e3zomacHOTO 0OpaIIeHUs ¢ BEIIECTBAMM.

Hapsiny ¢ 9TuM, coznep:katelibHasi XapaKTepUCTHKA Liejed U 3a/a4 U3ydyeHHs
npejMera B nporpaMme 1o XUMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH NPUOPUTETAMU B CUCTEeME cpejiHero obuiero oopaszoBanus. CerojHs B
NpernojiaBaHuu  XUMUM B Oonbielt  cTenmeHd  OT/Aa€Tcs  MpeanovTeHHe



NPAaKTHYECKON KOMIIOHEHTE COJACp)KaHUs OOy4deHus, OpPHMEHTHPOBAHHOW Ha
MOJArOTOBKY BBIIIYCKHHKA 001e00pa3oBaTe/bHOll OpraHu3aliiy, BIaJCIOIEro He
HabopoM 3HaHWH, a (PYHKIMOHAIBHOH TPaAaMOTHOCTBIO, TO €CTh CIIOCODAMH U
YMEHHSMH aKTHBHOIO TOJIYYEHUs 3HAHWI U NPUMEHEHMS UX B PEaJIbHOM KU3HU
JUISL pellieHUs] IPAKTHYECKHX 3a/ay.

B cBa3m ¢ 3TUM TpHM M3YYEHHH TpeaMeTa «XUMHA» JOMHHHPYIOLIEE
3HAYCHHE TTPHOOPETAIOT TaKHe TSN U 3a7a4H, Kak:

aganrauus o0yyalouMxcs K yCJIOBHSAM JIHHAMUYHO Pa3BUBAOIIErOCs MHUpa,
(GopMHpOBaHME  MHTEJUICKTYalbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOH K
camMo00pa3zoBaHMIO, COTPY/HHUYECTBY, CAMOCTOSTEIbHOMY MPHHATHIO IPAMOTHBIX
pelIeHUH B KOHKPETHBIX KU3HEHHBIX CHUTYallMsX, CBA3AHHBIX C BEIECTBAMHU M HX
NPUMEHEHHUEM;

dopmupoBanre y OOyvYalOIIUXCS  KIIOYEBBIX  HABHIKOB  (KIIIOYEBBIX
KOMIICTCHIIUI), MMEKIIUX YHUBEPCAIbHOC 3HAYCHUE Ul PA3JIMYHbIX BHU/IOB
NeSATENbHOCTH: pelIeHus npobseM, Moucka, aHaiau3a U o0paboTku uH(opMaluu,
HEOOXOMMBIX JUIS TPHOOPETEHHS] OMNbITa JEATEIBLHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B MO3HAHUM XHMMMH, @ TAKKE JUIS OLEHKH C [O3ULUI
IKOJIOTHYECKOH O€30MaCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
POLIECCOB HA OPTaHU3M YeJIOBEKA U MPUPOIHYIO CPEeay;

pa3BUTHE I103HABATE/IHBIX HMHTEPECOB, MHTEJUICKTYAJIBbHBIX M TBOPYECKHMX
crnocobHocTel 00yyalomuxcs: CnocOOHOCTH CaMOCTOSITEIbHO NMPUOOPETaTh HOBBIE
3HAHMS 110 XMMHHU B COOTBETCTBHHU C KHU3HEHHBIMH MOTPEOHOCTSAMH, UCTIOIb30BATh
coBpeMeHHble HH(OPMAIIMOHHbIE TEXHOIOIMH Jis MOUCKAa M aHanu3a y4eOHOU u
HAYYHO-OMYJIAPHOH HHPOPMALIUN XUMUYECKOTO COJIEPIKAHUS;

(opmupoBanHe U pa3sBHTHE Y 00YUaAIOMIMXCH ACCOLMATHBHOIO M JIOTHYECKOTO
MBILIEHUS,,  HA0JIO/aTeNbHOCTH,  COOPaHHOCTH, AKKYpaTHOCTH,  KOTOpBIE
0COOEHHO HEOOXOAWMBI, B YaCTHOCTH, MPH IUIAHHPOBAHWHM W IIPOBEICHUM
XHUMHYECKOTO IKCTIIEPUMEHTA,;

BOCIIUTAHUE Yy oOOy4aromuxcss YOEKIEHHOCTH B ['YMaHHCTHYECKOM
HalpaBICHHOCTH XMMHH, €€ BaKHOW pOJIM B pELICHHH TINI00adbHBIX IMpoOIeM
PalMOHAIILHOrO MPHPOIONOIL30BAHHS, TTOMOIHEHUSI YHEPreTHUECKHX PEeCcypcoB M
COXPAHEHUs MPUPOAHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEPEeKHOro
OTHOILIEHHs K TPUPOJE H CBOEMY 3/0POBBIO, a TAKKE INPHOOPETEHHs OIbITA
MCIIOJIL30BAHUS TMOJIYYEHHBIX 3HAHWH JUIS TIPHHSTHS TPaAMOTHBIX PEIICHHH B
CUTYaLMsX, CBA3AHHBIX C XUMHYECKMMH SBJICHUSMHU.

B yueOHoM muaHe cpejgHero ooOmero obpa3zoBaHHs TpeaMeT «XHMHS»
©a30BOro ypoBHs BXOJIUT B COCTaB IpeaMeTHON obnactu «EcTecTBeHHO-HAYYHBIE
NPEIMETHI».

O0b1ee 4uco 4acoB, OTBEAEHHBIX I H3YYEHHUS XUMHH, HAa Da30BOM ypOBHE
cpeaHero obuiero odpasoBanmsi, cocrasisger 68 vacos: B 10 kmacce — 34 yaca (1
4ac B HEJIEJI0).

B 2023-2024 yueonom 200y @OII no xumuu uzyuaemca ¢ 10 xnacce.
H3yuenue xumuu 3a xypc 11 xknacca npeononazaemcs no ®I'OC emopoco
NOKOJIEeHA, RO Y4EOHOMY niaaHy omeooumca 2 uac ¢ Hederw(68 uacoe 3a 200)



COJEP)KAHUE OBYYEHMUS
10 KUIACC
OPI'AHUYECKASN XUMUSA

Teopernyeckne 0CHOBbI OPraHHYeCKOH XHMHH

[Ipeamer oprannueckoil XUMUU: €€ BOBHHKHOBEHHUE, PAa3BUTHE U 3HAYEHUE B
MOJY4YCHHH HOBBIX BEILUECTB W MarcpuasoB. TeopHsi CTPOCHHS OPraHUYECKHX
coeaunenui A. M. bytieposa, e€ ocHoBHBIC n0J10KeHU. CTPYKTYpHBIEC (POPMYJIbI
OpraHM4Yeckux BemecTB. [omonorus, wu3omMepus. XuMHYECKas CBSI3b B
OpraHUYeCKUX COEMHEHHAX — OJJMHAPHBIC U KPaTHBIEC CBA3H.

[Ipencrasnenune o knaccudukaluyd opranudeckux BeuniecTB. Homenknarypa
OPraHMYECKUX COCJMHEHUH (cHcTeMaruyeckas) M TPHBHAJIbHbIC Ha3BaHUA
BaKHEHIIMX Npe/ICTaBUTENeH KJ1IaCCOB OPraHWYECKHX BEIECTB.

DKCNEPUMEHTAILHBIC METO/bl HM3YYEHMs BELIECTB M MX NPEBPALLCHMIA:
O3HAKOMJIEHME ¢ 00pasnamMy OpraHMYECKMX BEIIECTB M MarepuHallaMH Ha HX
OCHOBE, MOJICJIMPOBAHHE MOJIEKYJl OpraHHYeCKHX BEIIeCTB, HaOMIOAeHUE W
OIMCAHUE JEMOHCTPALIMOHHBIX OIBITOB 110 [PEBPALICHHIO OPIraHUYECKUX BELIECTB
[IPY HArpeBaHHH (IU1aBJIeHUE, 00YIIIMBaHUE U TOPEHUE).

Yraesoaopoasi

AJIKaHbl: COCTaB M CTPOCHHE, TOMOJOTMYECKHMil psa. Meran u JTan —
NPOCTEHIIME TPEACTABUTENH alKaHOB: (HU3MYECKME W XHUMHYECKHE CBOHCTBA
(peakuMM 3aMEUICHHUS W TOPEHMS), HAXOXKJACHUE B MPHPOAE, TMOJIyYCHHE W
NPHUMEHEHHE.

AIIKEHBI: COCTAB U CTPOCHME, TOMOJIOTHYECKUI PAA. DTHIEH U NMPONWIEH —
NpoCTeHIIne TPEICTABUTENH AJIKEHOB: (U3MUeCKHe W XWUMHYECKHE CBOICTBa
(peakuMH THAPUPOBAHMUS, TraJOreHUPOBaHUs, TCUApaTalUd, OKHCICHUS |
MOJIUMEPHU3ALIMH), MIOJYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u MeruinOyraameHn-1,3: cTpoeHue, BaKHEHIINE
XMMHYECKHE cBoiicTBa (peakuus nonaumepusauuu). Ilomyuenne cuHTETHYECKOro
Kay4dyKa W pe3HHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMONOTHYECKHI psijl. AlLleTHICH
— MPOCTEHIMHA MPEACTaBUTEb AJIKHHOB: COCTaB, CTpoeHue, (u3HYecKue u
XMMHMYECKHE CBOMCTBA (pEakUMH I'MIPUPOBaHUs, TaJlOr€HUPOBAHMS, THAPATALIUH,
ropeHus ), noixyvdeHne u NpuMeHeHHe.

Apenbl. benson: cocras, crpoeHue, PU3HYECKHE M XMMHYECKME CBOHCTBA
(peakiMy raJloreHHpOBaHHS W HUTPOBAHU:A), MOJYyYEHUE U NIpUMeHeHue. Toayon:
cocmae,  cmpoenue,  Quzuveckue u  XUMUYECKUe  CEOUCMea  (peakyuu
2AN0CCHUPOBAHUA U HUMPOBAHUs), noiyuenue u npumererue. TOKCHYHOCTD
apeHoB. ['eHeTHueckas CBA3b MEXKAY YIJEBOAOPOAAMH, NPHHAUISKAIIMMH K
pa3IMuYHBIM KJ1accaMm.

[Ipupoanble HMCTOYHHUKHM YriieBOAOpo/OB. I[lpupoanbiii ra3 u mnomyTHbIE
He(TsHble ra3el. Hedtb m e€ mpoucxoxkaenue. CriocoObl nepepadoTkn HeTH:
MEpPEeroHka, KPEKUHI (TEPMHUYCCKHIH, KaTaauTHueckwit), muponus. [Ipoaykrsr



nepepaboTku He(PTH, UX MPHUMEHEHHE B TIPOMBIIIJICHHOCTH U B ObITy. KaMeHHbI#
yroJib ¥ MPOJYKThI €ro nepepadoTku.

IKCNEpUMEHTANIbHBIE METOJAbl W3Y4YEHHS BELIECTB M MX [pPEBpAlllEHUN:
o3HaKoMmJIeHHe ¢ oO0pa3namMH [ulacTMacce, KaydyyKoB M PE3HHBI, KOJUIEKIUH
«Hedgtb» u  «Yromp», MOJICIMPOBAHME  MOJIEKYJ]  YIJICBOJOPOAOB W
rajJlor€HONMPOU3BO/IHBIX, TIPOBEICHUE NPAKTUYECKON PAOOTRI: MOTYUYECHHUE 3THIICHA
M U3yUeHHE ero CBOHCTB.

PacuérHsle 3a/1a4u.

BeluuciieHUss 10 YpPaBHEHHUKD XUMHUYECKOHW peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXO/AHOTO BEIECTBA WIIM MPOJAYKTA peakilid MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOIO M3 HCXOJIHBIX BEIICCTB MIIHM MPOJLYKTOB PEaKLIMK).

Kuciiopojacoaep:kaniyue opranigeckKue coelnHeHus

[IpenensHble oaHOAaTOMHBIE CHHUPTBL. MeTaHOT W OTaHON: CTpPOCHHE,
du3nueckue M XUMHUYECKHE CBOMCTBA (pEaklMM C AKTUBHBIMH METAJLUIAMH,
raJoreHoBOJOpOJIlaMi, TOpeHue), TNpuMeHeHue. BoaopoaHbie CBSI3H  MEXKIY
MOJIeKYJIaMH CIIMPTOB. JleHcTBHE MeTaHoIa M ATaHOJIa Ha OPraHU3M YeJI0BeKa.

MHoroaromubie  CIHMpPThl. ODTUICHIJMKOIb MW  TJIMLUEPHH: CTPOCHHE,
¢u3nyeckue W XHMMHYECKHE CBOMCTBA (B3aMMOJEHCTBME CO MLIEJOYHBIMH
METa/UIaMH, KAueCTBEHHAsl peaklMs Ha MHOroaroMHble cnupthl). JlelicTBue Ha
opranusm uesioBeka. [IpumeHeHue rimuepiHa U STHIICHTJIMKOJS.

@®eHon:  cTpOeHHME MOJICKYJbl, (U3MYECKHe W XHUMHYECKHE CBOiiCTBa.
Tokcuunocts penona. [Tpumenenne denona.

Anbaeruibl W kemowol. DopMmanbaeruj, aueTaabAerui:  CTPOEHHE,
Guznyeckue U XUMHUYECKHE CBOWCTBA (peakUUH OKHCICHHs M BOCCTAHOBIICHUS,
KaueCTBEHHBIC pEaKiluu), MOJy4eHHe U PUMEHEHHE.

OpanoocHOBHBIE npejieibHble  KapOOHOBBIE KHCIOTBL. MypaBbuHas u
YKCYCHasi KHCTIOTBI: CTPOCHHE, (DH3MYECKHE W XHMMHYECKHE CBOICTBa (CBOIICTBA,
oOurye /uist Kacca KHCIOT, peakius dTepruHKalnn), NoIyIeHHe H NMpHMeHeHHE.
CreapuHOBasi M OJEUHOBAs KUCJIOTBHI KakK IPEACTABUTEIM BBLICHINX KapOOHOBBIX
KHCIIOT. MblJla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHE.

Cnoxuble 2(upbl KaKk NPOW3BOJAHBIE KapOOHOBBIX KHCIOT. ['maponus
ciokHbIX 2(upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonoruyeckas
POIIb JKHPOB.

VrneBoasl:  coctaB, kiaccuduKaims  yriesojoB  (MOHO-, M- H
nonaucaxapuibl). [roko3a — npocTeiiinii MoOHOCaxapua: 0COOEHHOCTH CTPOCHUSA
MOJIeKyJIbl, (HU3MUecCKHe M XUMHYECKHMe CBOMCTBAa  (B3aWMoOJieiiCTBHE C
ruapokcugoMm Meau(Il), oxucnenne ammmuaunsiM pacTBopom okcuzaa cepebpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIIIIOKO3bl), HAXOKJIEHUE B NPHPOJE, NPUMEHEHHE,
ounonoruueckas pojb. otocunres. OpykTo3a Kak H30MeEP FIHOKO3BI.

Kpaxman u nemnonosa kak npupoanbie noaumepsl. CTpoeHue kpaxmania u
nemunonossl.  dusnueckue M XMMHYECKHME CBOMCTBa Kpaxmasna (ruaposius,
Ka4yeCTBCHHASA PEAKIHS C HOJIOM).

JKcrepMMeHTalbHble METOAbl M3Y4YEHHsl BEIIeCTB M MX MpeBpallieHuii:
npoBeJeHue, HaOMIEHUEe W ONMCAaHUE JAEMOHCTPALMOHHBIX OIbITOB: IOPEHHE
CIUPTOB, KAaUeCTBEHHBIC PEAKIMU OJIHOATOMHBIX CIHUPTOB (OKHUCICHHUE 3TaHOMa



okcuaom Meau(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJCHCTBHE TJIMLIEPHHA C
ruapokcuiom meau(ll)), anpaernioB (OKMCIeHHE aMMHAYHBIM PACTBOPOM OKCH/IA
cepebpa(l) u rugpokcumom memu(ll), B3aumojeicTBME Kpaxmana ¢ HOAOM),
IIPOBEJICHUE NMPAKTUYECKOH paboThl: CBONCTBA PacCTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3a1a4m.

Belunciaenus mno ypaBHEHMIO XHMMHMUYECKOM peakuuu (maccel, 00BEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA WM MPOAYKTa peakilMH MO HW3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJIHOTO M3 UCXO/IHBIX BEIIECTB MIIA [IPOYKTOB PEAKIINH).

A3oTrcoziepxKaliie OpraHM4eckue CoeIMHEHHS.

AMMHOKHCIOTBI Kak am(doTepHble OpraHHyeckue coeguHeHus. Musnyeckue
M XMMHYECKHUE CBOHCTBA aMMHOKHCIIOT (Ha npuUMmepe riauiMHa). buonoruyeckoe
3HauYeHue aMHHOKKuCIOoT. [lenTuapl.

benku kak npuUpoaHBIE BBHICOKOMOJIEKYISpHbIE coeauHeHus. [lepuunas,
BTOPUYHAsA M TPETHYHAs CTPYKTypa OcikoB. XHMMHUYECKHE CBOWHCTBa OCJIKOB:
I'MJIPOJIN3, ICHATYpallMsl, KaYeCTBEHHbIE peaKilMi Ha OCJKH.

DKCMEePUMEHTAIbHBIE METOAbl H3YYEHHMS BEUISCTB M HMX TpeBpalieHuii:
Ha0JI0/ICHUE U OMUCAHME JEMOHCTPALIMOHHBIX ONBITOB: JAeHATypaius OE/KOB Npu
HarpeBaHuH, IBETHbIE peakluu OeIKOB.

BoicokomoJieKkyasipabie COeHHEHUS

OCHOBHbBIC MOHATHSI XHUMHUH BBICOKOMOJICKYJISIPHBIX COCAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MOJIMMEPU3ALINU, CPEAHAS MOJIeKyJIspHas
macca. OcCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHHH —
MOJIMMEPHU3ALIUS U [TOJTUKOHISHCAIIHSL.

DKCNEPUMEHTANIbHBIE METOAbl M3YYCHHMs BELIECTB M MX [PEBpallleHWI:
03HAKOMJIEHHE ¢ 00pa3uaM# MPUPOIHLIX H HCKYCCTBEHHBIX BOJIOKOH, IJ1aCTMAcCC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.

Peanu3ammsi MeXIpeMETHBIX CBA3el NMPHU U3YYEHHH OPTaHUYECKOH XHMHUHU B
10 Kkiacce OCYLIECTBIACTCSA YEPE3 MCIOIb30BAHME Kak OOLIMX €CTECTBEHHO-
HAYYHBIX MOHATHH, TaK U TOHATUMN, ABISIOMIMXCS CHCTEMHBIMH JUIS OTEIbHBIX
MpeIMETOB €CTeCTBEHHO-HAYYHOIO HHKJIA.

OO0uue ecTecTBEHHO-HAYYHbIE NOHATHA: ABJICHUE, HAYyUHbIH (aKT, rUNoTe3a,
3aKOH, TEOpHs, aHAlIM3, CHMHTEe3, KJIacCH(UKalus, MepUuoOAHYHOCTh, HaOmaeHNE,
U3MEpEHHUE, IKCIIEPUMEHT, MOJICIIMPOBAHKE.

®dusnka: MarTepus, IHEpPrus, Macca, aroM, IJIEKTPOH, MOJIEeKYJia,
IYHEPreTHYEeCKHi YpOBEHb, BEIIeCTBO, Teo, O0BEM, arperaTHoe COCTOSTHHE
BELICCTBA, GU3MUECKUES BEITMUMUHBI U €AMHULIBI X MU3MEPCHHA.

buonorus: kierka, opraHu3Mm, Ouocdepa, oOMEH BEIECTB B OpraHU3MeE,
(dhorocuHTe3, OMOJIOrMYECKN AaKTHBHBbIE BemlecTBa (OCIKM, YITIEBOIbI, JKUPbI,
(hepmeHTHI).

['eorpadus: MuHepasbl, TOPHbIE MOPO/bl, MOJE3HbIE MCKOMAEMble, TOIUIMBO,
peCcypchl.

TexHonorus: mnHUIIEBbIE TMPOAYKTH, OCHOBBI PAIHOHANLHOTO THUTAHUS,
MOKOILIHE CPE/ICTBA, JIEKAPCTBEHHbIC U KOCMETHYECKUE Ipernaparbl, MaTepuanbl 13
MCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.



11 KJIACC
OBIIASI U HEOPTAHUYECKASI XUMUS

Teopernyeckne OCHOBLI XUMHM

XuMmuueckuit anemeHT. ATOM. Sapo aroma, H30TONBL. DIEKTPOHHAsS
000J104Ka. DHEPreTHYECKHe YPOBHH, NMOAYPOBHH. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHTel. OCODEHHOCTH pacnpeeeHusl ICKTPOHOB M0 OpOMTAlsIM B aTOMax
3JIEMEHTOB IMEPBBIX YETHIPEX MEPHO/I0B. DIIEKTPOHHAS KOH(Urypalus aTOMOB.

[lepnomruecknit 3akon U Ilepuoguueckas cucTeMa XMMHYECKUX 3IEMEHTOB
. U. Menneneesa. CBa3p nepuoanyeckoro 3akoHa u [lepuoanyeckon cucrtemsl
xumuyeckux snementoB . M. MenneneeBa ¢ cOBpeMEHHOW Teopued CTpOEHHs
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XHMMHUYECKHX JJEMEHTOB U
oOpa3yeMbIX MMM MpOCTBIX M CIOXKHBIX BEHIECTB MO TPyNnaM M MepHoIaM.
3HayeHue NEepUONMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKas CBA3b. BHIbl XUMHYECKOW CBS3M
(koBasIeHTHasi HEMOJspHAs W MOJSpHAs, MOHHAA, MeTajinyeckas). MexaHu3Mbl
o0pa3oBaHMsi KOBAJICHTHOM XHMMMUYECKOH CBA3M (OOMEHHBII M JIOHOPHO-
akuenTopHslil). BomgopoaHas cBsizb. BaleHTHOCTb. DIEKTPOOTPULATEIBHOCTD.
Crenens okucnenns. MOHBI: KATHOHBI 1 AHHOHBI,

BeuiectBa  MOJICKYJASPHOIO M HEMOJICKYJISAPHOIO  CTPOCHMA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. UMbl KPUCTAIIIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT THIIA KPUCTAIMUECKON PEIIETKH.

[TonsitTue o aucnepcHbix cucremax. MCTHHHBIE M KOJUIOMAHBIC PAcTBOPBI.
Maccosas 1015 BelecTBa B pacTBOpE.

Knaccudukanms HEOPraHUYECKUX COE/IMHEHHH. Homenknatypa
HEOpraHMYecKuX BellecTB. ['eHeTHYecKas CBS3b HEOPraHHYeCKUX BeLIEeCTB,
NpHHAUIESKALIMX K pa3/JIMYHbIM KJlaccaM.

Xumuueckas  peakuus. Knaccuduxanms  XMMHYECKHX — peakuumid B
HEOPraHM4eCKOH M OpraHu4¥ecKOd XHMMHHU. 3aKOH COXpPaHEHHMS MaccChl BELECTB,
3aKOH COXPaHEHMS M MPEBPALICHUS IHEPTUH NTPH XUMHYECKHX PEAKLMAX.

CkopocTh peakilii, eé 3aBHCUMOCTh OT pa3nuuHbiX (axtopoB. ObpaTnmbie
peakuuu. XuMUYecKoe paBHOBecHe. DakTOpbl, BIUSIOLUIME HA COCTOSHUE
xumuyeckoro pasaosecus. [lpunuun Jle Hlarense.

DnekTponuTHdeckas gucconnanus. CunbHble U cnadbie dnexTpoiuTel. Cpena
BOJ/IHBIX PACTBOPOB BEIIECTB: KUCJIast, HEUTPaJIbHasA, IEI0YHAs.

OKHCIUTENBHO-BOCCTAHOBHTEIIbHBIE PEAKIHH.

DKCIEPHUMEHTANIbHBIE METO/bl H3Y4YEHHs BEUIECTB M MX IpEeBpalleHuit:
aemoHcTpauusa Tadaun «llepuoanyeckas cucrtema XUMHYECKHX sneMenTos JI. K.
MenneneeBa», M3ydeHHE MOJENEH KPUCTALUIMYECKMX PEIIETOK, HaOIK/eHUEe |
OMHCAHNUE AEMOHCTPALIMOHHBIX M 1a00PaTOPHBIX OMBITOB (Pa3noKeHUE NEePOKCHAA
BOJIOPO/1a B IPUCYTCTBUM KaTaJIM3aTOpa, ONPEIEIEHUE CPe/lbl PACTBOPOB BEILIECTB
C [OMOLIBK YHHUBEPCAIBHOIO WH/JMKATOpPA, peakiHH HMOHHOro oOMeHa),



NPOBEACHHUE MPAKTHYECKON paboThl «BiusHue paznuyuubix GakTopoB Ha CKOPOCTh
XUMHYECKOH peaKLium».

PacuéTHble 3a1a4n.

Pacuérbl 10O ypaBHEHMSM XUMHYECKHMX peakiuid, B TOM YHCIE
TEPMOXUMUUECKHE pacdETbl, pacdEérbl C HCIOJIL30BAHHUEM IOHATHS «MaccoBas
JI0J1 BEIIECTBAY.

Heoprannuyeckas xummus

Hemerannel.  Ilonoxkenue HemeramioB B Ilepuoguyeckoit  cucreme
xumuueckux vieMeHtoB JI. M. MenpaeneeBa U 0COOEHHOCTH CTPOECHMS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETa/sioB (Ha mnpuMepe
KHCII0poaa, cepbl, pocdopa u yriepoaa).

XHMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJ/UIOB (raJlOr€HOB, Cepbl, a30Ta,
docdopa, yrmepoma W KpeMHHs) M HMX  COeAMHEHHH  (OKCH/IOB,
KHUCIIOPOACOAEPKALLMUX KUCIOT, BOAOPOAHBIX COCAUHCHUN).

[IpuMeHeHHne BasKHEHIIIUX HEMETAIIOB U UX COCJIMHEHHM.

Metamnsl. Tlonoxkenne meramioB B [lepuoamyeckon cucTteMe XMUMHYECKHX
anemeHToB JI. M. MenneneeBa. OcoOEHHOCTH CTPOCHHS DIEKTPOHHBIX 000104EK
aTroMoB MeTtaioB. O0mMe ¢usznyeckue cBoicrBa MeTauioB. CruiaBbl MeTalllIOB.
DNEKTPOXUMHYECKHH PsiJi HANIPSKEHUH METAIJIOB.

XHUMHYECKHE CBOHCTBA BaXKHCHIIMX METAUIOB (HATPHUH, KaluH, KaJbLMi,
MarHui, aTlOMUHUHI, IIUHK, XPOM, KeJ1e30, MeJib) U HX COSIHHEeHU.

O6mue crnocoObl MmosydyeHnus MeTalioB. [IpuMeHeHHe METaUIoB B OBITY M
TEXHHUKE.

DKCNEPUMEHTANIbHBIE METOAbl M3YYECHHMs BELIECTB M MX [PEBpallleHWI:
M3yUYeHHEe KoJUleKIuu «MeTamisl ¥ criiaBb», 00pa3sloB HEMETAJUIOB, pelleHue
IKCIIEPUMEHTAJIHBIX 33/1a4, HaOMI0JeHUE M ONHUCAHUE JAEMOHCTPAIMOHHBLIX M
nabopaTOPHBIX OMBITOB (B3aUMOJIEMCTBHE THAPOKCHIA ATIOMHHHUA C pacTBOpaMH
KHCJIOT H 1IeJI0UeH, KaYeCTBEHHBIE PeaKIIMi Ha KAaTHOHBI METAJLIOB).

PacuérHble 3a1a4m.

PacuéThl Macchl BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WiIH 00BEMY OJHOTO W3 YYAaCTBYIOUIMX B PEaKIHH BEIIECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, ECIIU OHO
13 BEILIECTB UMEET NMPUMECH.

XHMHA ¥ KH3Hb

Posib XuMHM B 00ECIIEYCHUH IKOJIOTMYECKOM, SHEPreTHYECKOM W MHULIEBOM
Oe30omacHOCTH, pa3BUTHH MeauIUHbL. [loHATHE O HAyYYHBIX MeETOJax IMO3HAHHS
BCLICCTB U XMMHYCCKHX PEAKLIHIi.

[IpeacraBinenus 00 OOMMX HAyYHbIX [PUHUHUIAX  [POMBINLIEHHOTO
NOJYyYEeHHUS BaXKHEHIINX BEILIECTB.

YesioBeK B MHUpPE BCLIECTB M MATEPHAIOB: BaXKHEHIIHME CTPOUTEIbLHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepualibl, KpacKu, CTEKJI0, KepaMHKa,
MatepHuaibl A8 JIEKTPOHUKH, HAHOMATEPHUAJIbl, OpPraHMYeCKUe U MHHEPAILHBIC
ya00peHHs.



XuMus M 370pOBBE YEIOBEKA: TNPABHIIA HMCMOIB30BAHUS JICKAPCTBEHHBIX
npenaparos, npasuia 0e30MacHOro MCIOJIb30BaHUsA MpenapaToB OBITOBOM XMUMHH
B TTIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzauusi  MEXINpPEJMETHbIX  CBSi3ed NpU  U3Yy4YeHUH  oOOleH u
HEOPraHMYeCKOW XUMHH B 11 Kmacce ocylecTBiIseTcs yepes UCMoIb30BaHUE Kak
OOIIMX ©CTeCTBEHHO-HAYYHBIX TMOHATHI, Tak W TOHATHH, SBJISIOIAXCH
CUCTEMHBIMHU JIJISl OT/IEJIbHBIX NPEJMETOB ECTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mMe ecTeCTBEHHO-HAYyUHbIE MOHATHUSA: Hay4dHbIH (akT, MIOTE3a, 3aKOH,
TEOpHsl, aHallu3, CHHTE3, KiIacCH(pUKALMA, MEepHOJAHYHOCTb, HabI0/IeHHe,
IKCIIEPUMEHT, MOJICIMPOBAHKE, H3MEPEHHE, SBJICHUE.

®u3nkKa: MaTepHs, IHEPrUs, Macca, aToM, IEKTPOH, NIPOTOH, HEMTPOH, HOH,
M30TOII, paJIMOaKTHBHOCTh, MOJIEKYJIa, SHEPTreTHYECKHH YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHUE BELIECTBA, (PU3HYECKUE BEJIMUYMHBL U €IMHHIIBI UX
M3MEpeHHs, CKOPOCTb.

Buonorus: KiIeTka, OpraHMsM, JKocucTema, Owocdepa, Makpo- Wu
MHUKPO3JIEMEHTbI, BATAMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpacus: MuHEpanbl, TOPHBIE MOPO/IbI, MOJE3HBIE HCKOMAEMbIe, TOIIINBO,
pecypchl.

TexHosorus: XMMHYECKash MPOMBILLICHHOCTb, METALTYpPrus, NpOU3BOACTBO
CTPOMTENLHBIX MAaTEepHaliOB, CEIbCKOX034HCTBEHHOE TPOMU3BOJCTBO, IHIIEBas
NPOMBILUIEHHOCT,  (papManeBTHYECKass  MPOMBILUIEHHOCTh,  MPOH3BOICTBO
KOCMETUYECKHX [IpenapaTroB, MHPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpHAalIOB,
JIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUWS ITPOT'PAMMEI 110 XUMUWHA
HA BA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUWA

JIMYHOCTHBIE PE3VJILTATHI

®Ir'oC COO ycranaBauBaeT TpeOOBaHWA K pe3ylbTaTaM OCBOEHHS
o0yyaloLMMHKCs IporpaMM cpeanero obmiero obpasoBaHus (JUYHOCTHBIM,
MeTanpeaMeTHbiM U [peAMeTHbIM). HayyHo-MeToau4ecKod OCHOBOM Ui
pa3pabOTKH TUIAHUPYEMBIX Pe3yJIbTATOB OCBOEHHS MPOrpamMM CpeaHero oodiiero
oOpa3oBaHus ABJISAETCA CUCTEMHO-AEATEIbHOCTHBIN M0IXO0/I.

B CcOOTBEeTCTBHM € CHCTEMHO-ACATEIIbHOCTHBIM TMOAX0JIOM B CTPYKTYpe
JUYHOCTHBIX PEe3yJIbTATOB OCBOCHHUS MpeAMETa «XHMHA» HA YPOBHE CPEIHErO
obmiero oOpa3oBaHus BblJIEJIECHbI CICAYIONIME COCTABIISIONINE:

OCO3HaHUE OOYYarOUIUMHUCA POCCHUCKON TIpakJaHCKOH HIACHTHUYHOCTH —
FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOTIPEICNICHUIO;

HaJIMYue MOTHBAIIMK K 00YUeHHIO;

LEJIEHANIPABICHHOE PAa3BHUTHE BHYTPEHHUX YOEXKIAECHMIH JMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEN M UCTOPHYECKUX TPaJIUIMKA 0a30BOH HAYKH XUMHH;

FOTOBHOCTb M CHOCOOHOCTH OOYy4YarOUMXCS PYKOBOJACTBOBATLCS B CBOCH
JCATEIBHOCTH LICHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPUCYILIMMHU LIEIOCTHOM
cUcTeMe XMMHYECKOro 00pa3oBaHus;

HaJIM4YHEe MPaBOCO3HAHUSA HKOIOTHYECKOH KYIbTYPbl M CIIOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH JKU3HEHHBIE TUIaHBI.

JInuHOCTHBIE pe3yibTaThl OCBOEHHS TpeaMeTa «XHUMHS» JOCTHTalTCs B
CAMHCTBE Y4YCOHOM M BOCHHUTATENBHOM [CATCIBHOCTM B COOTBETCTBHH C
I'YMAQHUCTHUYECKMMHU, COLMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH
W HjeajJaMu POCCHHCKOTrO Tpak/JaHCKOro oOIlecTBa, NMPHHATBIMH B OO0IIECTBe
HOpMaMH W [paBUJIaMHM  [OBEACHHUS,  CIOCOOCTBYIOUIMMH  IIpolieccam
CaMOITO3HAHUSI, CAMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBIIEHUS JIMYHOCTH
00y4aroLMXCs.

JInyHOCTHBIE  pe3y/ibTaTbl OCBOEHHs MpeaMera «XHUMHA»  OTPakKaroT
c(hOpMUPOBAHHOCTH OIbITA TMO3HABATEIBHOW M TNPAKTUYECKOH JAEATEIbHOCTH
0o0y4arImmMxcs Mo peajqu3aluu MPUHATEIX B 00IIECTBE IEHHOCTEHW, B TOM YHCIE B
YacTH:

1) rpaIaHCKOro BOCIIUTAHUSA:

OCO3HAHMUS 00YUYAIOIIMMHCS CBOMX KOHCTHTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBOKEHHUSA K 3aKOHY M IPABONOPAIKY;

NPEACTAaBICHUs O CONHWAJIBHBIX HOPMax W TMIPaBUIaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JACATE/IBHOCTH IIPH  CO3JaHUM
y4eOHBIX TPOEKTOB, PEIICHUH Yy4eOHBIX M TMO3HABATEIbHBIX 3aJ1a4, BBINOJIHEHUH
XUMHUYECKHX IKCTIEPUMEHTOB;

CIIOCOOHOCTH IMOHMMATh M NPUHUMATh MOTHBBI, HAMEPCHHS, JIOTUKY U
apryMeHTbl JIPYTruX [Py aHalu3e pa3InyHbIX BUIOB Y4EOHOM JEATEIbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHUS:



IICHHOCTHOIO OTHOIIECHHMS K MCTOPHYECKOMY M HAyYHOMY HAacleIHIO
OTEYECTBEHHON XHUMUMU;

YBaKEHUA K MpOLECCYy TBOPYECTBA B OOJACTH TEOPUH M TPAKTHYECKOTO
IMPHMEHEHHUS XHMHH, OCO3HAHUS TOrO, YTO JOCTHIKEHHMS HAYKH €CTh pe3yjbTaT
JUIMTEJIbHBIX ~ HAaOMIOJCHUMN, KPONOTIMBBLIX  IKCIICPUMEHTAIBHLIX  IIOMCKOB,
MOCTOSHHOTO TPY/a YUEHBIX U NMPAKTUKOB;

MHTEpeca M MO3HABaTeNbHBIX MOTHBOB B TMOJYYEHHH MW TMOCIEAYIOIIEM
aHajin3e MHGOpPMALMK O MEpPeAOBbIX JOCTHKEHUAX COBPEMEHHOM OTE4YeCTBEHHOM
XHUMHH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHUS:

HPaBCTBEHHOI'O CO3HAHMS, ITHYECKOr0 IMOBE/ICHUS;

CIOCOOHOCTH OLIEHMBATh CUTYALUH, CBA3AHHBIE C XMMHYECKUMU SABIECHUAMH,
¥ NIPUHUMATh OCO3HAHHBIE PELICHHS, OPHEHTHPYSICH HA MOPAJILHO-HPABCTBEHHBIE
HOPMbI U LICHHOCTH;

rOTOBHOCTH OILICHMBATh CBOE MOBEJACHHE W TMOCTYINKH CBOMX TOBApPHUILIEH C
MO3UIMH HPaBCTBCHHBIX M TIPABOBBIX HOPM H OCO3HAHHE TIOCJICJCTBHH ITHX
MOCTYIIKOB;

4) popmupoBaHHS KY.JIBTYPHI 3/I0POBbS:

MOHUMAHUA LEHHOCTEH 370poBOro W Oe3omacHOro o0pasa IKU3HH,
HEOOXOAMMOCTH OTBETCTBCHHOI'O OTHOIICHHUS K COOCTBEHHOMY (H3HMYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmofaenus mpaBwil Oe30mMacHOT0 OOpalleHHss ¢ BEHIeCTBAaMM B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOH 1EATEIBHOCTH;

MOHUMAHUs LEHHOCTH MPaBWJl HHIAUBUIYAIIBHONO M KOJUIEKTHBHOIO
0e30MacHOTo MOBEACHHS B CHTYAIHAX, YTPOXKAIOIIHX 3/I0POBBIO H KH3HH JIIO/CH;

OCO3HAHHS MOCIEACTBMH M HENpPHUATHS BPEAHBIX NMPHUBBIYEK (YynoTpebieHus
JIKOT0JIsl, HAPKOTUKOB, KYPEHHH);

5) Tpy10BOro BOCHUTAHMS:

KOMMYHHUKATUBHOM  KOMIETEHTHOCTHM B y4€OHO-MCCIIEI0BATEILCKON
JeSATeNIbHOCTH, OOILIECTBEHHO TOJE3HOH, TBOPUYECKOM M  JpYyrMX BHAaX
JIeSATeNbHOCTH;

YCTAHOBKM Ha AaKTHBHOE YYaCTHE B PEIICHHM [PAKTHYECKUX 3a/1a4
COLMAJIbHOW HATPABJIEHHOCTH (B paMKax CBOEro Kiiacca, IKOJbI);

MHTEpeca K NMPAKTUYECKOMY M3YYEHHUIO Npodeccuii pa3iMuyHoOro poja, B ToM
YUCIIE HA OCHOBE NNPUMEHEHHUS IIPEAMETHbBIX 3HAaHHH 110 XUMHH;

YBOKEHHUSA K TPYy, JIIOJSIM TPYJa A PE3yJIbTaTaM TPYAOBOH JAEATEIbHOCTH;

FrOTOBHOCTH K OCO3HAHHOMY BbIOOpY MHAMBHMYaIbHOW TPACKTOPHH
oOpasoBanus, Oyaymieir npodeccun M pealu3auund COOCTBEHHBIX KHU3HEHHBIX
IUIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
notpedHOCTEH 00111eCTBA;

6) IK0/J10rH4EeCKOro BOCIIMTAHMSA:

IKOJIOTHYECKU 11€7I€CO00Pa3HOT0 OTHOIIEHHS K TMPHUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHMSA KM3HU Ha 3eMmJie;

[IOHUMAaHUsl IJ100aJIbHOrO Xapakrepa SKOJOrMYECKHX Ipo0ieM, BIIHMSHHS
IKOHOMHYECKHUX MPOIECCOB HA COCTOSHHE MPHPOJAHON U COIMAIBHON CPEJIbI;



OCO3HAHMSA HEOOXOAMMOCTH HCIOJB30BAHUSA JIOCTHIKEHUH XUMHHM )15
pelIeHus: BONPOCOB PALIHOHATIBHOTO MPHPOAOIIONb30BAHUA;

AKTUBHOTO HENpPHATHS JEHCTBUH, TPHHOCANIMX Bpel  OKpYXKarolleH
NPHPOIHOH cpeje, YMEHHs IPOTHO3UPOBATH HEOJIArONPHATHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUS NPEANPUHHMACMBIX JCHCTBUI U NPEIOTBPAILIATH UX;

HAJIMYMS Pa3BUTOTO IKOIOTMUYECKOTO MBIIIJIEHUS, IKOJIOTHYECKON KYIbTYpHI,
OTBITa JIeATEeTLHOCTH IKOIIOTHIECKOH HATPaBJICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCS MMM B [103HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOMN
NPAaKTHKE, CHOCOOHOCTM M YMEHHS AaKTHBHO NPOTHBOCTOATH HJIEOJOTHU
xemohooumu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHTHA HaAyKH W 0OIIECTBEHHOW MPAKTHKH;

MOHUMaHus crneuuGuKkn XUMUM KakK HayKu, OCO3HaHus € poilud B
(OpMUPOBaHHH PALMOHATBHONO HAYYHOTO MBbIIIJICHHS, CO3/JaHUM [EeJIOCTHOTO
npeacTaBieHus 00 OKpyKawoleM MHpe Kak O €JIMHCTBE NMPUPOIbI U YEIIOBEKa, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MnpodieM CoXpaHeHHs
IIPHPOJHOTO PABHOBECHS;

yOexa€HHOCTH B 0CO0OH 3HAYMMOCTH XHUMHH JUISL  COBPEMEHHOM
UMBWIM3ALMHU: B €€ TyMaHUCTHYECKOI HAmpaBJICHHOCTH M BaXKHOW pOMH B
CO37aHUM HOBOMW 0a3bl MaTepuaabHOM KYJIBTYPbI, PEIICHUH IIO0aTbHBIX TTpoOIeM
YCTOHYMBOTO PA3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUYECKOH, MUIIEBOH U
IKOJIOTHYECKOM 0e30MmacHOCTH, B PAa3BUTUH MEJMIIMHBI, 00ECreueHHH YCIOBHUI
YCHEIIHOrO TpyJa M SKOJIOTHYECKH KOM(DOPTHOM JKU3HM KaXIAOro 4iieHa
oOmecTna;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TOHMMAaHMS CYUHOCTH METO/0B
MO3HAHUA, MCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIyvyaeMble 3HAHHUSA ISl aHAIW3a U OOBSICHEHHS SBJICHUH OKPY’KAIOMIET0 MHUpa |
[IPOUCXOALIUX B HEM U3MCHECHUH, YMEHUS J1e/1aTh 000CHOBAHHBIC 3aKJIKOUYCHUS HA
OCHOBE Hay4HbIX (JAKTOB M MMEIOIUMXCSA JaHHBIX C LEJIbK MOJTy4YeHHs
JIOCTOBEPHBIX BBIBOJIOB;

CNOCOOHOCTH CaMOCTOSTENBLHO HCMONb30BaTh XUMWUYECCKHE 3HAHUA A
pelieHns podJieM B peanbHbIX KU3HEHHBIX CUTYalHAX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBLCKON eATEIbHOCTH;

FOTOBHOCTH M CNOCOOHOCTM K  HENpPEpPhIBHOMY  00pa3oBaHUld U
caMo00pa30oBaHNI0, K AKTUBHOMY TIOJYYEHMIO HOBBIX 3HAaHUH 1O XHMHH B
COOTBETCTBHH C KHU3HECHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOGHHOCTSM Tpy/a B pa3iauuHbX cdhepax npodeccuoHanbHOM
JIeSTENBHOCTH.



METAIIPEAMETHBIE PE3YJIbTATBI

Meranpe/MeTHBIE pe3yJIbTaThl OCBOCHUsI y4eOHOro mpeamera «XuMmus» Ha
YPOBHE CpeiHEro o01iero o0pa3oBaHus BKIKOYAKOT:

3HaYMMble A (OPMHUPOBAHMS MHPOBO33pEHUSA oOyyJarommuxcs
MEKIUCLUIUIHHAPHBIC (MEXKIIPEIMETHbIC) OOlIEHAYYHBIC MOHATHSA, OTPAKAIOLIUE
LEJIOCTHOCTh HAY4YHOM KapTHHbl MHpa M CHEUM(HKY METOJ0B [O3HAHUA,
HCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIEeCTBO, SHEPrus, sBJICHHUE,
npoLece, CHCTeMa, Hay4Hbli (pakT, MPUHLMIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeJI0BAHME, HAOIIOIEHHE, H3MEPEHHUE, DKCIIEPUMEHT U JIPyTHe);

YHUBEPCAIbHBIC Y4eOHBIE ACHCTBHA (MO3HABaTeNbHbIE, KOMMYHHKATHUBHEIC,

PeryJIATHUBHEIC), obecrnieynBaronme dbopmupoBanne (yHKIIHOHATILHOI
rPaMOTHOCTH U COLIMANILHOM KOMIIETEHIIMHU 00Yy4aroIHuXCs;
CNOCOOHOCTH o0yyJarommxcs MCIT0JIb30BATh OCBOCHHBIC

MEK/IMCLUMIIHHAPHBIE, MHUPOBO33pEHYECKHEe 3HAHMS W YHUBEpcalbHble yueOHbIe
NEUCTBHS B [I03HABATEIBHOM U COLIMAJIbHOM MPAKTUKE.

MeranpeameTHbie pe3yibTaThl  OTPAXKAKOT OBJIAJAEHWUE YHHBEPCATbHBIMHU
yueOHbIMM  [103HABATEJIbHBIMM, KOMMYHMKATUBHBIMH W PEryJiiTHBHLIMHU
JICHCTBUSAMMU.

OsJanenue YHHBEPCAIbHBIMH y4eOHbIMH NO3HABATE/IbHBIMH
JNEeHCTBHAMM:

1) 6a30BbIe JOTHUYECKHE NeHCTBHSA:

CaMOCTOATEIbHO  (JOPMYJIHPOBaTH M aKTyaJIM3UpPOBaTh  Mpoldiemy,
BCCCTOPOHHE €€ paccMaTpHBaTh;

ONpeAenAaATh UENU JeATEJbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHKEHHS, COOTHOCHTD PE3YJIbTAThl ACATEIBHOCTH C MOCTABICHHBIMH HEISIMH;

MCI0JIb30BATh MPH OCBOCHUM 3HAHUH TPUEMBI JIOTMYECKOTO MBIILICHUS —
BbIJACJIATh XAPAKTEPHbIE MPU3HAKH [MOHATHI M yCTAHABJIMBATh UX B3aUMOCBS3b,
MCIIOJIB30BAaTh COOTBETCTBYIOIIHUE MOHATHSA /11 OOBSICHEHUS OTJC/IbHBIX (PAKTOB U
SIBJICHUH;

BLIOMpAaTh OCHOBaHMS W KPUTEPUM JUIS KiIacCH(DHUKALMM BELIECTB U
XUMHYECKUX PEaKIINM;

yCTaHABAMUBATh [PHYUHHO-CJICJACTBEHHbIC CBSI3M MEXIY H3Yy4aeMbIMHU
ABJICHUAMM;

CTPOUTH JIOTHYECKHE pacCyk/JeHus (MHIYKTHBHBIC, JIEJyKTHBHbBIE, TIO
aHAJIOTHM), BLIABIATHL 3aKOHOMEPHOCTH M IPOTHBOPEYHMSI B paccMaTpPHUBAEMbIX
ABJICHUAX, (POPMYIMPOBATH BHIBOBI U 3aKIIIOUCHHUS;

IPUMEHSATH B IpoLecce MO3HAHMs, UCI0JIb3YEeMbIe B XHMHUH CUMBOJIMYECKHE
(3HaKOBBIC) MOJIEIH, NTPEOOPA3OBLIBATE MOJICIbHBIC MPEACTABICHUS — XUMUYECKHH
3HaK (CMMBOJI) DJJIEMEHTa, XHMMH4YECKas (OopMmyjia, YPaBHEHHE XHMHYECKOM
peaKknuu — TPH pEHIeHHH Y4YeOHBIX TMO3HABATEIBHBIX M NMPAKTHYECKHX 3aj]ad,
[NPHMCHSATh HA3BAHHBIC MOJIC/IbHbBIC MIPEACTABIICHUS IS BbIABICHUS XapaKTCPHbIX
MPU3HAKOB U3YYaEeMbIX BEILIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIE HCCJIEI0BATEILCKHE eHCTBHSA:



BJIaZICTh OCHOBAMM METO/IOB HAYYHOTO TMO3HAHHUA BEIIECTB M XMMHYECKHX
peaKLHii;

(opMynMpoBaTh LIEH U 3aJa4¥ UCCIIEI0BAHNS, HCIIOJIb30BaTh MOCTABIICHHBIE
M CaMOCTOATENBHO C(OPMYJIHPOBAHHBIE BOMPOCH B KauyecTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS TMIIOTE3bI 11O POBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKACHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS MW TPOBCACHUS
YYCHHYECKHX JKCIIEPHMEHTOB, COBEPLICHCTBOBATh YMEHHUSI HAOII0AATh 32 XO/I0M
npolecca, CaMOCTOSITENIbHO MPOTHO3MPOBATEL €ro pe3ylibTar, (OpPMYIUPOBAThH
0000111eHNs ¥ BBIBO/IbI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yIbTaTOB HCCIIEI0BAHUS,
COCTaBIATL OOOCHOBAHHBIH OTHYET O npojeaHHOH pabore;

npuoOpeTaTh OMNbIT YYEHHYECKOW HMCCIEAOBATENLCKOM M NPOEKTHOU
NeSITeIbHOCTH, TIPOSIBJIATHE CHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEJIBHOMY
MOUCKY METOJIOB PCLICHHUS IPAKTUYECKUX 3a/lad, [PUMEHEHUIO pPA3JIMYHBIX
METO/I0B MO3HAHHUS.

3) paGora ¢ undopmaumeii:

OPUEHTHPOBATLCA B Pa3IMYHBIX HMCTOYHMKAX HH(OpMauuu (HAY4YHO-
nomynsipHas JIMTEpaTypa XHMHYECKOr0 COJEepKaHHs, CIpPaBOYHbIE MOCOOMS,
pecypesl MuTepHeTa), aHanm3upoBaTh HHGOPMALHIO Pa3sIHYHBIX BHAOB U (opM
Npe/ICTaBIICHHUS, KPHUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTD u
HENPOTUBOPEYHBOCTD;

(dopmynupoBaTh 3anpockl U MPUMEHATh PA3JIMYHbIE METOIBI MPH MOHUCKE U
orbope uHbopmanuuu, HEOOXOAMMOI Ui BBINOJNHEHUs y4uyeOHbIX 3ajay
OIpeIe/IEHHOIO THIIA;

npuobperarh ONBIT MCHONAL30BAHUA HH(POPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHiT M PA3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENBHO  BHIOMpATh  ONTHMATBHYIO  (GOpPMY  MPEACTABICHUS
nHpopmanum (cxemsl, rpaduKH, THATPaMMBI, TAOIHIIBI, PHCYHKH U IPyTHE);

UCIO/Ib30BATE HAy4HbIl s3bIK B KadecrBe cpeacrsa npu pabore ¢
XUMHYECKON HH(pOpMaIMeil: NpUMEHATb MEKIpeaMeTHble ((pu3nyeckue u
MaTeMaTHYeCKHe) 3HAKN ¥ CHMBOJIbI, (hopMyIibl, aOOpeBHATYPBI, HOMEHKIATYPY;

UCMO/b30BaTh M MPeoOpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA
HATJISTHOCTH.

Osiaienne yHHBEpPCAAbHBIMH KOMMYHHKATHBHBIMH 1eliCTBHSIMH:

3a/1aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaeMOH TEMbI B X0/1€ JAMAI0ra U/ uim
JMCKYCCHM,  BBICKa3bIBaTh  WAeH, (OPMYyIHpOBaTH  CBOM  MPeJIOKEHHS
OTHOCHTEIILHO BBITIOTHEHUS TIPEAJIOKEHHOI 3a/1a4H;

BLICTYIATh C MpPE3EHTAllMEd PpPe3ysIbTaTOB I[03HABATENILHOW JEATEebHOCTH,
MOJTYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBINOJTHEHHH
XUMHYECKOTO JKCIIEPUMEHTA, MPAaKTHYECKOH paboThl MO MCCIEI0BAaHHIO CBOWCTB
M3y4aeMbIX BELIECTB, Pealu3aluy y4eOHOro rnpoekra u (popmyiaHpoBaTh BBIBOIbI
Mo pe3yabTaTaM IMPOBEAEHHBIX HCCIIEAOBAHHI MYTEM COTJIACOBAHWA TMO3ULMH B
xo/ie o0Cy K ieHus: 1 0OMeHa MHEHHUSIMH.

OgiiaieHne YHUBEPCAIbHBIMH PeryJITHBHBIMH JeiCTBHAMU:



CaMOCTOATE/IBHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO [MO3HABATCIBLHYIO
JEATENIbHOCTb, OInpejenss €€ Leld W 3aJayd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHpPOBaTh TNIpe/UlaraeéMblii  alrOpUT™M JACWCTBHHA TpU
BLINOJIHEHUM Y4YeOHBIX MW HCCIIEIOBATEIbCKHX 3ajad, BblOMpaTh Haubosee
3pPexTUBHBII crnocod HX pemeHus ¢ y4€TOM IMOJIYYEHHMS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKHX PEaKLMAX;

OCYIIECTBIATH CAMOKOHTPOJIb CBOCH JAEATEHLHOCTH HAa OCHOBE CaMOaHaln3a
M CAMOOLICHKH.

IMPEIMETHBIE PE3YJIbTATDI
10 KJIACC

[IpeamerHble  pe3yinbTaThl  OCBOCHUs Kypca «OpraHudeckas XUMHUS»
OTpakaroT:

cOPMHUPOBAHHOCTL  NPEJACTABJICHUH O  XMMHMYECKOM  cocTaBisiouieH
€CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, POJAM XMMHH B IIO3HAHUM SABJIECHUH
npupoasl, B  (GOPMHPOBAHMM  MBIIUIEHHS M KYJbTYpPbl JIMYHOCTH, &
(YHKLUHMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOH JUIsl PELUICHUS NPAKTHYCCKUX 3a/1a4
M 9KOJIOTHYECKH ODOCHOBAHHOIO OTHOILUEHMS K CBOEMY 3J0POBLIO M IPHPOIHOM
cpene;

BIQ/ICHUE  CHCTEMOHM  XMMHMYECKHMX  3HAHMH, KOTOpas  BKJIIOYACT:
OCHOBOIOJIATAKOIIHME TMOHATHS (XMMHWYECKMH DJIEMEHT, aToM, 3JeKTPOHHas
000J1049Ka aTOMa, MOJIEKYJ1a, BAJIGHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XHMHUECKAs
CBA3b, CTPYKTypHas (opmyna (pa3BépHyTras M COKpaléHHas), MOJb, MOJSIpHAs
Macca, MOJNAPHBIM 00BEM, yriepoaHblii ckener, (yHKIMOHAJIbHAS Tpyrmra,
paauKal, U30MepHs, H30MEPbl, TOMOJIOTHYECKHHI P, TOMOJIOTH, YIJI€BOIOPOIbI,
KHCIIOPOJL M a30TCOJiep:Kallhe COEJMHEHHS, MOHOMEp, I[OJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKY/IAPHBIE COCAMHEHUS); TEOPUH M 3aKOHbI (TEOPUs CTPOCHUS
opranuyeckux BemectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHs MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XHMHH; MHPOBO33PEHYECKME 3HAHMS,
JEeKaME B OCHOBE IOHMMAaHWSA NPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKHX
sBNIeHUH, (aKTONOTHYECKUEe CBEACHHS O CBOHCTBAaX, COCTaBe, MOJYYEHHH W
0e30MacHOM HCIIOJIb30BAHUM BaXKHEHUIMX OPraHUYECKUX BEUIECTB B OBITY U
PAKTHYECKOH IEATEIbHOCTH YEIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHH BBIABISATH XapaKTepHble MPHU3HAKH TOHITHH,
YCTaHaBJIMBATh MX B3aUMOCBSA3b, UCIOIBL30BATh COOTBETCTBYIOIIME MMOHATHUSA IIPH
OIMCAHHWH COCTaBa, CTPOEHHS M NPEBPALIEHUH OPraHUYeCKHUX COeJIHHEHMIA;

c(OPMHPOBAHHOCTE YMEHHI HCIIOIb30BAaTh XHMHYECKYH) CHMBOJIHMKY IS
COCTAaBJICHMUs MOJICKYJISAPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIEHHOMH)
dopMyn OpraHMYecKMX BEHIECTB M ypaBHEHHWH XHMMHYECKHX peakilni,
M3TOTABIMBATL MOJCIN MOJICKY/] OPraHMYECKHX BEIICCTB IJIA WIIIOCTPALMU HX
XHMMHYECKOr0 M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHH YCTAHABJIMBATH MPUHAJIEKHOCTh W3YUYEHHBIX
OpraHMYeCKUX BCIICCTB 10 HMX COCTaBy M CTPOCHUID K OINpeACIEHHOMY



Kjaccy/rpynne CoenHeHnit (YrJIeBOAOPO/Ibl, KHCIOPOA W  a30TCOACpKaINe
COC/IMHEHHUs, BbICOKOMOJICKYJISPHbIE COCAWHEHMS), JaBaTh MM Ha3BaHUA 110
cucremarndeckoi HoMenknatype (IUPAC), a Takke npHBOAMTH TPUBHAIBHBIE
HA3BaHHMsS OT/EJIbHBIX OPraHMYECKHX BelIeCTB (ITHIICH, IPOMMIIEH, alleTHJIEH,
THJICHIJIMKOJb, INIHLEPUH, (eHol, (opMalibaerua, aueTaibierujl, MypaBbHUHas
KHMCIIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAA KHUCJI0TA, CTEAPUHOBAsA KUCIIOTA, IIHOKO3a,
¢dpyKTO3a, KpaxMaJl, eUTi0NI03a, TIHIHH);

c(hOpMUPOBAHHOCTL YMEHHUSI ONPEIENATh BUIAbI XUMUYECKOH CBA3M B
OPraHUYECKUX COEJIMHEHUSX (OIMHAPHBIEC U KPATHBIC);

c(hOpMHUPOBAHHOCTE YMEHHS TIPUMCHATH TMOJIOKEHHS TECOPUH CTPOCHUS
opranuyeckux seuiects A. M. Bytneposa s 00bACHEHHs 3aBUCMMOCTH CBOHCTB
BEILECTB OT X COCTaBa H CTPOEHHMA; 3aKOH COXPAHEHHS MACChl BEILECTB,;

chopMHUpOBaHHOCTL  YMEHHH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
¢u3nueckue ¥ XMMHUYECKME CBONCTBA TUIIMYHBIX [PEJICTABUTENCH DPAa3IMYHbIX
KJIaCCOB OPraHHYeCKHX BELIECTB (METaH, 3TaH, ITHIJICH, MPOIWIEH, alleTHUIICH,
oyraauen-1,3, merundyraauen-1,3, OeH30/1, METAHOJ, ITAHOJ, THICHIIIHKOIIb,
rIUUepuH, (QeHos, aueranbAeru/l, MypaBbHHasi M YKCYCHAas KHCIOTbI, [JIOKO3a,
KpaxMall, L[eJUIrI103a, aMHHOYKCYCHasi KHCII0Ta), WIIIIOCTPUPOBATH TEHETHUYECKYIO
CBA3b MEXKIY HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XUMHYCCKHUX PEaKIHH C
MCII0JIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(hOPMHPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTJIEBOI0POIHOTO
celpbsi  (HedTh, NPUPOAHBIH Ta3, yroik), cHocobbl HX mnepepabOTKH W
MIPAKTUYECKOE NIPUMEHEHHE MPOAYKTOB 1epepaboTKH;

c(OPMUPOBAHHOCT YMEHHI TIPOBOAMTH BBIYMCICHUS TI0 XUMHYECKUM
ypaBHEHHMsIM (Macchbl, 00bEMA, KOIMYECTBA HMCXOJHOIO BEIIECTBA HIIM MPOAYKTa
peaKuuu 1No M3BECTHbIM Macce, O0BEMY, KOJMYECTBY OIHOIO M3 MCXO/HBIX
BEIIECTB MJIM MPOJYKTOB PEAKIIMH);

c(popMUpPOBAHHOCTL YMEHHWH BIQJAETh CHCTEMOH 3HAHWH 00 OCHOBHBIX
METO/laX HAYYHOIO [O3HAHUs, UCIOJIb3YEMbIX B XMMHUHU IIPU U3YUYCHHH BELIECTB U
XMMHYECKHX SIBICHHI (HaOmoAeHHe, U3MepeHHe, SKCIIEPHMEHT, MOICIMPOBaHKE),
MCIIO/IB30BATh CHUCTEMHbIE XHMHMYECKHE 3HAHMSI JUIS TNPUHATHSA peIlleHHH B
KOHKPETHBIX JKH3HEHHBIX CHUTyalMsAX, CBA3aHHBIX C BEUIECTBAMM M  HX
IIPHMEHEHHEM;

c¢(hopMUPOBAHHOCTE YMEHHUH cO0II0/1aTh MPaBUIA [10J1630BAHUS XUMHUYECKOM
nocyjioi U naboparopHbiM 000pYJAOBAaHUEM, a TAKXKE IpaBWiia oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHMSMH TIO BBITIOJTHEHHIO J1abOpaTOPHBIX
XMMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTL YMEHHH IUIAHUPOBATb M BBINOJHATH XMUMHYECKHUI
IKCIEPHMEHT (NPEBPALEHUS OPraHUYECKHX BEIECTB [PU HArPEeBAHHU, MOJyYEHUE
ITHJICHA W HM3YYCHHE €ro CBOHCTB, KaYCCTBCHHBIC pPEAKIHH OpPraHHYeCKHX
BEILIECTB, JeHaTypauus OelKOB NpPH HArpeBaHWH, LIBETHbIE peakuuu OENKOB) B
COOTBETCTBHH C TPaBWIaMH TEXHHKH O0€30MacHOCTH TpH OOpalieHuH ¢
BCIIECTBAMH W J1ab0paTOpHBIM 00OpYJOBAHHEM, TIPEICTABISATh PE3YJIbTATHI
XUMHUYECKOIr0 JKCclepuMeHTa B (GopMe 3alucH ypaBHEHHH COOTBETCTBYHOLIMX
peakuuii U GopMyIUpoOBaTH BHIBO/IBI HA OCHOBE ITHUX PE3yJILTaTOB;



cOPMHUPOBAHHOCTH YMEHHH KPHUTHYECKH AHAIN3UPOBATH XUMHUECKYIO
nHdopmMaluio, MNOJy4aeMyl M3 pasHbIX HMCTOYHUKOB (CpeacTBa MaccoOBOM
uHpopmanuu, UHTEpHET K APYTHX);

copMuUpOBAHHOCTL ~ YMEHHM  CcOOMIOJATH  MpaBWIa  JKOJIOTHYECKH
uesecoo0pasHoro mnosefaeHuss B ObITY M TPYAOBOH JEATEIBHOCTH B LEJsX
COXpPaHEHUsI CBOETO 30POBbA M OKPYKAIOIIEH NMPUPOJHON Cpesibl, 0CO3HABATh
OMacHOCTh BO3/ICHCTBHS HA JKHBBIE OPraHWU3MBI OMPEACIEHHBIX OPraHHYECKHX
BelllecTB, NMoHuMas cmeici rokasaresns [1JIK, noscHsaTe Ha npumepax crocoObl
YMEHBIICHHSI W MNPEJAOTBPALLCHHUS WX BPEAHOINO BO3JICHCTBUS Ha OPraHU3M
YyeJIOBeKa;

JUist O0Y4aroIUXCs ¢ OFPaHUYEHHBIMU BO3MOYKHOCTAMH 3/I0pOBbA: YMEHHE
NPUMEHATH 3HAHHUA 00 OCHOBHBIX JIOCTYMHBIX METOAAX MO3HAHUS BEIIECTB H
XUMHYECKHUX SABIICHHUH;

JUIsL  CJIenbIX M caaloBuUAsIIMX OOy4arlUXCs: YMEHHUE HCIOJb30BaATh
penbeHO-TOueHHYI0 chcTeMy oOo3HaueHuii JI. bpaiins 1uis 3anucH XMMHYECKHX

dopmy.
11 KJIACC

IIpenmeTHbie pe3ysibTaThl OCBOCHMS Kypca «OOmas M HeOopraHuyeckas
XUMHSD OTPAKAIOT:

chOpPMHUPOBAHHOCTL ~ NPEJCTABICHHUH: O XHMHYECKOH COCTaBIsiolIeH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, pOJIM XUMHMHM B II03HAHMM ABJICHUHN
NpHpojbl, B (OPMHPOBAHMHM MBIIUIEHHWS W  KYJbTYpPbl JIMYHOCTH, eé
(YHKIHOHAIBHOH IPaMOTHOCTH, HEOOXOAMMOM JUIsl PELUCHHS MPAKTHUYCCKUX 3a/1ay
M JKOJIOrM4eCcKH 00OCHOBAHHOIO OTHOLIEHHWS K CBOEMY 3/I0POBbIO M INPHPOIAHOM
cpeze;

BIA/ICHUE  CHCTEMOHM  XMMHYECKHMX  3HAHHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATaOIUE MMOHATHS (XUMHYECKUI 31€MEeHT, aTtoMm, H30ToM, S-, p-, d-
MEKTPOHHbIC OPOUTAJIM ATOMOB, HOH, MOJIEKY/a, MOJb, MOJSAPHbLIH 00BEM,
BAJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCICHUs, XUMHYECKash CBSA3b
(KoBasIEeHTHAs, MOHHASA, METAJUTUYECKAs, BOJOPO/HASA ), KPUCTAIIMYECKas peléTKa,
TANBI  XUMHYECKHUX  pEakUMi, pacTBOp, IIEKTPOJMTHI,  HEIIEKTPOIHUTHI,
IEKTPOJIMTHYECKAsE JIMCCOLMALMs, OKUC/IUTEb, BOCCTAHOBHUTE/Ib, CKOPOCTh
XUMHUYECKOW PEaKLUUH, XUMHUYECKOE PAaBHOBCCHUEC); TCOPUM M 3aKOHBI (Teopus
IMEKTPOJUTHYECKOW aucconmanuu, nepuoanueckuit 3akon JI. M. Menneneesa,
3aKOH COXPAHEHMSI MacChl BEILECTB, 3aKOH COXPAHEHHs M MPEeBpallleHUs dHEepruu
MPpH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH A3BIK XUMUH,
MHUPOBO33pDEHYECKHE 3HAHUA, JIeXKallMEe B OCHOBE MOHMMAaHHWA IPUYHUHHOCTH M
CHCTEMHOCTH XMMMYCCKMX SBJICHMH, (AKTOJIOIMYECKUE CBEJCHMS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH M 0€30MaCHOM HCMOJIb30BAHUH BAKHEHIINX HEOPraHHYECKHUX
BEIIECTB B OBITY M MPAKTHYECKOH /IeITeIbHOCTH YeI0BEeKa;

cOPMHPOBAHHOCTb YMEHHUH BBIABISATH XapaKTEPHbIC MPU3HAKU [IOHATHIA,
YCTaHAB/IMBATh MX B3aUMOCBS3b, UCIIONBL30BATH COOTBETCTBYIOIIME [MOHATUS IIPH
ONMHCAHUHM HEOPTAaHWYECKHUX BEIIECTB M UX MPEBPAILCHUIH;



c¢OPMHUPOBAHHOCTL YMEHHI HMCIOJIB30BATh XUMHYECKYIO CHMBOJIHMKY JIsA
cocraBieHuss (opMya  BELIECTB M YPaBHEHMH  XMMHYECKHMX  peakuui,
cucrematnyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIbHBIX
HEOpPraHUYECKHUX BeIECTB (yrapHblid ra3, YIJIEKHCIbIA ra3, aMMHakK, raméHas
M3BECThb, HEramiéHas U3BeCThb, MMTHEBAs COJia, TUPUT H JPYIHE);

¢(hOpMHUPOBAHHOCTE YMEHUN OMPEICIATh BAICHTHOCTb U CTENEHb OKHUCIICHHUS
XMMHUYECKHX JJIEMEHTOB B COCIMHEHHSX PA3JIMYHOTO COCTaBa, BHJI XHMHUYECKOM
CBSI3U (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas, BOJAOPO/IHAS) B COECIUHEHUSAX, THII
KPUCTAINIMYECKOM PEelIETKM KOHKPETHOIO BELIECTBa (aToMHasl, MOJICKYJIsipHas,
MOHHAs, METaJUTHUecKas), XapakTep cpebl B BOJHBIX pacTBOpax HEOPraHMYeCKHX
COC/IMHECHMI,

chopmMuUpOBAHHOCTH YMEHHM yCTaHaBJIMBATh NPUHAIEKHOCTD
HEOPTaHWYECKHX BEMIeCTB IO HMX COCTaBy K ONpeleIEHHOMY Kiaccy/Tpyrmre
COC/IMHEHUI (IPOCTHIC BEUIECTBA — METAIbl U HEMETAILJIbl, OKCH/Ibl, OCHOBAHMA,
KHUCJIOTbI, aM(OTepHbIE THIPOKCH/IbI, COJIH);

c(hOpMHPOBAHHOCTH YMEHHUH PACKPHIBATH CMBIC] TIEPHOAMYECKOTO 3aKoHa /I,
H. MennaeneeBa U JEMOHCTPUPOBATH €I0 CHCTEMATU3UPYIONLYIO, 00OBACHUTEIbHYIO
Y TIPOrHOCTHYECKYI0 (DYHKIIHUH;

chOpMHUPOBAHHOCTE YMEHHUH XapaKTepHU30BaThb JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHX »3JieMeHTOB |4 mnepuoaos Ilepuoauueckoi cuCTEMbI
xumuyeckux snementoB JI. WM. MenneneeBa, Mcrnonb3ys TMOHATHSA «S-, p-, d-
IIEKTPOHHBIE opOuTaIN», «OHEepPreTHYECKHe YPOBHHY, 00BACHATH
3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHUMHYECKUX 3JIEMEHTOB U MX COEJIMHEHUN
1o nepuojam u rpymnnam [lepuoguueckoi cucteMbl XUMHUECKUX 3eMeHToB J1. U.
Menneneesa;

c(hOpMUPOBAHHOCTE  YMEHMM  XapakTepus3oBaThb (OnMCbIBaTh)  0oOLIME
XUMHYECKME CBOMCTBA HEOPraHMYECKHMX  BEIISCTB  PA3JIMYHBIX  KJIAcCOB,
MOATBEPKAATh CYUIECTBOBAHHE T€HETHHECKON CBA3M MEKIy HEeOpraHWuYecKHMH
BELLECTBAMU C [IOMOLIbLIO YPABHECHUH COOTBETCTBYIOIIUX XUMUYECKUX PCAKLIUIL;

c¢(hOopMHUPOBAHHOCTE YMEHHUS KIACCH(DHUIIMPOBATH XUMHYECKUE PEAKLHHU T10
pa3nuYHBIM MPH3HAKAM (YMCIIY M COCTaBY pearupyrollMX BeLIeCTB, TErJIOBOMY
3 dexTy peakuuu, U3MEHECHUIO CTENEHEH OKUCICHHMS DJIEMEHTOB, 00OpPaTUMOCTH
peaKuMu, Yy4acTHIO KaTalin3aropa);

chopMHPOBAHHOCTL YMEHHMH COCTABIISITH YPAaBHEHMSI peakUMid pa3inyHBIX
TUIIOB, TOJIHBIE U COKPAIIEHHbIC YPABHEHUSI PEaKLMii MOHHOrO 0OMeHa, YYUThIBast
YCJIOBHSI, TIPH KOTOPBIX 3TH PEaKIIMu UAYT /10 KOHIIA;

chOpPMHUPOBAHHOCTH YMEHHH NPOBOAMTH pPEaKUMH, MOATBEPKAAIOIINE
KAUeCTBEHHbIH COCTAB pA3lWYHbIX HEOPraHUYECKUX BEILIECTB, pPAcClO3HaBaTh
ONBITHBIM MYTEM MOHBI, ITPUCYTCTBYIOIIHE B BOJIHBIX PacTBOpax HEOPraHWUYECKHX
BCIIECTB;

c(hopMUPOBAHHOCTL  YMEHHMH  pAacCKpbIBaTh  CYIIHOCTb  OKHCIHTEIIbHO-
BOCCTAHOBHTE/IBHBIX PEAKIMM MOCPEACTBOM COCTABICHHUA JIEKTPOHHOrO OanaHca
ITUX pPEaKIuii;



¢(OPMHUPOBAHHOCTH YMEHHH OOBACHATH 3aBUCHMOCTb CKOPOCTH XUMHUYECKOM
peaKuuu OT pa3inuyHbIX (PAKTOPOB; XapaKTep CMELIEHUSI XHMHUYECKOTrO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelHero Bo3aeicTus (nmpuHuun Jle [Hatense);

c(hOpMHUPOBAHHOCTE YMEHHMH XapaKTepu30BaTb XHMMHUYECKHE [POLIECCHI,
JeKale B OCHOBE NPOMBILUICHHOTO MMOJYyYEHUsl CEPHOM KHUCIIOTbI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH NPEACTABICHUM 00 OOLIMX HAYUHBIX TPUHLMNAX U
IKOJIOTHYECKHX MPodIeMax XHMHYECKOT0 TIPOU3BO/ICTBA;

c¢(hOpMUPOBAHHOCTE YMEHHUU MPOBOJUTH BBIYUCIICHHUSI C HMCIOJIb30BAHHEM
MOHATUS «MAcCOBasi JI0JIs BEIIECTBAa B PAcTBOPE», 0ObEMHBIX OTHOLIEHHUH ra3oB
MPH XMMHYECKHX PEaKIHsAX, MAacChl BEUIECTBA WIM 00bEMA ra3oB M0 HU3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WiH 00bEMY OJIHONO M3 YHaCTBYIOIIMX B PEAKIUU
BELIECTB, TEIIOBOro Y(P(EeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHMS MAcCChI
BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTHH;

chopMHUPOBAHHOCTL YMEHUHM COOJI0/1aTh [IPABHIIA [10J1b30BAHUA XUMHUUYCCKOU
nocyJaoi M nadopaToOpHbIM O00OpPYJIOBaHMEM, a TaKXkKe IpaBwia oOpalieHus ¢
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKLHSAMH IO BBITOTHEHHIO J1a0OPaTOPHBIX
XMMHYECKUX OIBITOB;

c(hOpMUPOBAHHOCTL YMEHHH TUIAHHPOBATH M  BBINOMHATH XHMHYECKUI
IKCTIEPUMEHT (Pa3/IoKEHUE TMEPOKCHAA BOAOPOJA B IPUCYTCTBUH KaTallM3aTopa,
OIpEJCICHHE CpPebl PAaCTBOPOB BEUIECTB C IOMOLIBK)  YHHBEPCAIbHOI'O
MHMKATOpa, BIUSHHE Pa3iMyHbIX (JAKTOPOB HA CKOPOCTh XMMHYECKOH peaklinu,
peakuuu MOHHOTO OOMEeHa, KavyeCTBEHHBbIE peakumu Ha cyibdar-, kapooHaT- U
XJIOPH/I-AHUOHBI, HA KATHOH aMMOHMS, PELIEHUE DKCIEPUMEHTANbHBIX 3a/iayu M0
temaMm «MeTtamie» U «Hemerawibi») B COOTBETCTBUM C MpaBHJIAMU TEXHUKH
0e30macHOCTH MPH 0OpAILIEHHH C BEHIECTBAMHU M J1a0OpaTOpHLIM 000pyAOBaHHEM,
MPEACTaBISATh Pe3yJbTaTbl XMUMHYECKOIO HKCIepUMeHTa B (QopMe 3amnucu
YPaBHEHHHM COOTBETCTBYIOIIMX PEAKIHMH M (POPMYJIMPOBATH BBIBOJBI HA OCHOBE
ITHX Pe3yJIbTaTOB;

cOPMUPOBAHHOCT YMEHHH KPUTHYECKH AHAIU3UPOBATH XUMHYECKYIO
HHpOpMalLMIO, TMOJyuyaeMyl M3 Ppa3HbIX MCTOYHHKOB (Cpe/cTBa MaccoBOM
KOMMYHUKaluu, MHTepHeT u Apyrux);

chOpPMUPOBAHHOCTL ~ YMEHHMI  coOnoAaTh  OpaBMIa  IKOJNOTMYECKH
1IeIecCO00pa3Horo TOBEJAECHUS B OBITY M TPYJOBOM JEATEIHLHOCTH B LEIAX
COXPAHEHHUsI CBOErO 3/0pPOBbS H OKPYXKAaIOIIEH MPHUPOJHOI Cpejibl, 0CO3HABAThH
OIMAaCHOCTh BO3/ICHCTBUS HA )KMBbIC OPraHU3Mbl ONPEICAEHHBIX BEIIECTB, MOHUMA
cmeicn mokazarens [1JIK, moscusTe Ha mnpuMepax cmocoObl yMEHBIIEHHS |
MPEIOTBPAIICHHUS UX BPEIHOIO BO3/CIHCTBUSA HA OPraHU3M YEIOBCKA;

Uit 00y4arIIMXCs € OrPpaHUYEHHBIMH BO3MOYKHOCTSMH 3/I0POBbS: YMEHUE
NPUMEHATh 3HaHHS 00 OCHOBHBIX JIOCTYHHBIX METOJIaX TMO3HAHWSI BELIECTB M
XMMHYCCKUX SABICHHM;

JUISL CIenbIX M cnaloBuAAIIMX OOy4aloMXCsA: YMEHHME HCIIONb30BaTh
penbedHO-ToYeUHYI0 cucTemMy obo3HaueHu JI. bpaiing amsg 3anmucH XMMHYECKHX

hopmy.



TEMATHYECKOE INIAHUPOBAHHUE

10 KJIACC
KosmmuecrBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3aesioB (uudposbie)
0
SR TeM NPOrpaMmbi Bcero Konrpoasusie| Iipaxraieckue o0pa3oBaTe/ibHbIE
padoThl padoThl pecypebl
Paznen 1. Teopernyeckne 0CHOBBI OPraHuYecKOd XMMHH
[Ipeamer oprann4ecKon XMMHH.
L.] Teopus cTpoeHns OpraHMUEeCKUX 3 0.5 0
coequuennit A. M. bytneposa
Hroro no paszaeny 3
Pa3nen 2. YriieBoaopoabl
[IpenenbHbie yriieBoaopoabl —
2.1 s SRR 2 0 0
aJIKaHbI
29 HenpenenbHbie yriieBOqOpOIbL: 6 0 |
: AJIKEHBI, AJIKAJMCHbI, AJIKUHBI
23 ApomaTHYeCKHe YIIeBOLOPOIbI 2 0 0
[IpupoHbIe HCTOYHHKH
2.4 YTJIEBOJIOPOAOB U UX 3 1 0
nepepaboTka
HUroro no pasaeny 13
Pa3nen 3. Kuciopojaconep:kaiine opranuyeckue coeinHeHus!
3.1 Cnuprel. DeHo 3 0 0
39 Anpnernabl. KapboHnoBsie - 0 I
' KUCIOThL. CJ10%KHBIE (PUpPBI
3.3 Y1i1eBO/1bI 3 1 0




HUroro no pazgeny 13
Pasnen 4. Azorcoaepkalne Oprannyeckue coeiMHeHns

4.1 AmuHbl. AMMHOKHCIIOTBL. benkn 3 0
Hroro 1o pazgeny 3
Pasjen 5. BbICOKOMOJIEKYJISIPHBIE COeIMHEHHHA

5. ITnactmaccel. Kayuyku. Bonokna 2 0.5
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 3
[IPOTPAMME




Temarnueckoe miianuposanue 11 kiaace

Ne Ha3sanue pasnena | HazBanue teMbl Kon-Bo | Kon-Bo
pazien 4acoB K/p,n/p,j,p
a
1 [ToBTOpenue Hucrpykrax no Th. ITosropenne kypca xumuu 3a 10 knacce. 1
[loBropenne kypca xumuu 3a 10 kmace. Bxoonaa | | 1
KOHmpobHas paboma
Bcero: 2
2 Tema 1 | Atom. Xumuueckuii anement. M3oronsl. [Ipocteie U cnoxknsie | |
Baxueiimue BELIECTBA
XMMHYECKHE
TTOHATHS l-r
3aKOHbI
3aKOH COXpPaHEHWs MacChl BENIECTB, 3aKOH COXpaHEHHsA H | |
NpeBpallleHUs SHEPIHH MIPH XUMHYECKHX peakuusax. Pemenue
pacyeTHLIX 3a/1a4
3aKkoH MOCTOSTHCTBA cocTaBa BemlecTB. BemiecTBa mMonexkymnsp- | |
HOI'O M HEMOJIEKYJSAPHOro cTpoeHus. PerieHue pacdyeTHbIX 3a-
nad
Bceero: 3
3 Tema2 Crpoenue 3JIEKTPOHHBIX obosouek aToMoB | |
[leppoanueckuii | XUMHYECKHX HJIEMEHTOB
3aKOH H

MepuoaHIcCKasn




cHcTEMa
XHMHYECKHX
aemenros  JI.M.
MenneneeBa  Ha
OCHOBE YYECHHSI O
CTPOCHHUH
aToMOB(44)

CtpoeHue IMEKTPOHHBIX 000JI0OYEK aTOMOB XHMHMYECKHX 2Jle-
MeHTOB. KopoTkuii M JUIMHHBIA BapuaHTbl TaOJIULIBl XUMM-
YECKHX DJIEMEHTOB

[Tonoxenune B NEPHOAUYECKON CHUCTEME
. H. Menneneena BOJI0PO/IA,
JIAHTaHOWU/IOB, aKTUHOMJIOB

H UCKYCCTBCHHO IMOJIYUYCHHBIX DJIEMCHTOB

BajieHTHOCTE. BanenTtHbie BO3MOKHOCTH
41 pa3mepbl dTOMOB XHMHYECCKHX BHGMEHTOB.PELHEHHE
pacueTHBIX 3a/1a4.

Bcero: 4

Tema 3 Crpoenue
BewlecTna (5 4)

Buisl 1 MeXxaHU3MBI OﬁpaBOBaHHH XUMHYECKOMN CBSI3H.

XapakTepUCTUKH XUMHYECKOH CBS3H

Tune KPUCTAIINTHYCCKHX PCHICTOK U CBOMCTBA BCILICCTB

[IpoCcTpaHCTBEHHOE CTPOEHHE MOJIEKYJI HEOPraHHYeCKHX U
OpraHMYeCcKHX BEIECTB

[Tpuynnbl MHOTOOOpa3Ms BEILIECTB




ﬂHCHepCH bI€ CHCTCMbI

Ilpakmuueckana paboma Nel. Ilpuzomoenenue pacmeopoeé c
3a-
OAHHOU MOJAPHOU KOHYeHmpayuei

Konmponwsuas paboma no memam 1-3

Bcero: 8
Tema CyuiHocTh ¥ K1acCU(PHUKALMS XUMHUYECKHX PeaKLHii 1
XumMuueckue
peakuuu 7 4acoB
OKHCIUTENBHO-BOCCTAHOBUTEILHBIE PEAKI[UK 2
CKOpOCTbh XMMHYECKUX peakiMid. 3aKOH ACHCTBYIOIIHUX MacC. 1
CxopocTh XUMHYECKHX peaknuii. Katanus u kaTaan3aTopsl 1
IlIpakmuueckan paboma Ne2. Brmsnue pasznuunbix (GaxTopos | |
Ha
CKOPOCTb XMMHUYECKON PeaKiiu
XHUMHUYECKOE paBHOBecue. | |
[Tpuuuun Jle larense
[Tpou3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM CIIOCOO0M 1
DNEKTPONIUTHYECKAS Jucconuanus. | 2
CusbHbIE 0 crnabbie IEKTPOJIUTHI.
Bonopoanslii nokasarens (pH).
Peakiun noHHoro oomeHa 2




["'MaposIN3 OPpraHMyecKHX U HEOPraHMYECKUX COeAMHEHMI 2

0O000uIEHNE n nosropenue | 1

H3Y4YEHHOTO mMaTepuana (TeMsl 1—4).

Pemenue pacueTHbIX 3a1a4

Koumponvnasn paboma no memam 4 1
Bcero:
16

Tema 5 Metannsl

OOmias xapakTepuCcTHKAa METAJIJIOB

XHUMHYECKHE CBOMCTBA METAJIJIOB

OO6mue cnocoObl MOJyYeHUsT METaLIOB

DIIEKTPOIIM3 PACTBOPOB M PACIUIABOB BEIICCTB

[Tonstne o xopposun wmetamuioB. CnocoObl  3alIUTHL  OT
KOppO3un

O030p METAUTMYECKUX 3IEMEHTOB A - TPYIIN

Mertannelr A-rpyni (rJ1aBHbIX MOATPYIII) MEPUOJIUYECKON CH-
CTEMbl XUMUYECKHX IJIEMEHTOB

00630p MeTAUTMYECKUX 3JIeMEeHTOB b - rpymm.

Metamnel b-rpynn (nmo®o4YHbIX MOArPYMN) NEPHOIHMYECKON CH-
CTEMbI XUMHUYCCKHX DJICMCHTORB

OKCPL[[I:J H THAPOKCHABI MCTAJIJIOB

CnnaBel meTajuioB. Pemenue PaCYCTHLBIX 3a1a4




O000uIeHne 1 NOBTOPEHHUE U3YUEHHOI0 MaTepualia

Konmponwsnas paboma no meme 5

Bcero:
13
Tema 0O0630p HemeTaILIOB 1
Hemeramist
XuMH4eCcKue 31eMeHTbl — HeMeTtasuibl. CTpoeHue u cBoicTBa | |
MNPOCTHIX BEIIECTB — HEMETAJJIOB
BonopoaHsie coeTMHEHNS] HEMETAIIOB |
OKCHUIBI HEMETAIIOB 1
Kucnopopocoaepikaiiue KuciaoTb 1
OxucaurenbHbIe CBOMCTBA a30THOM M CEPHON KHCIIOT |
Perenne KkauecTBEHHbIX M pacCUETHBIX 3a/1a4 1
Koumponsnasa paboma no meme 6 1
Bcero: 8
Tema ['eHeTHYECKas CBA3b HEOPIraHUYECKHUX U OPraHUYECKHX BEleCTB | |
['eHeTnueckas
CBA3b
HEOPraHM4YEeCKHX
171 op
raHUYECKHUX

BEHICCTB.




['eneTuueckas CBA3b HCOPraHH4YCCKHUX H OpraHHYCCKHX BC-
ECTB

Pemenue JKCIICPUMCHTAJIbHBIX 3a1a4 1o HeopraHqucmﬁ XH-
MHH

Perienue SKCIICPHUMCHTANILHBIX 3aJa4 I10 opraHqucxoﬁ XH-
MHWH

Ilpakmuueckasn paboma 3 «llonyuenue, cobupanue u
PACnoO3HAGAHUE 2A306)

Pewienue 3aj1a4 no reme «MeTajuibl  HEMETa1bl»

Ilpakmuueckan paboma N 4 Hoenmugpurayusn
HeopzaHuuecKux eeuiecme’’

O0o0menne W cucTemMatu3auMs 3HAHMH 1O pasjeny
«Heopranngeckas XumMusa»

O0o0menne Kypca xumuH 3a 11 knace

Hmozosas konmpoivuasn paboma

Bcero:
10

Tema 8 Xumusa u
KH3HB

beITOBass XUMHUYECKast TPaMOTHOCTh

XUMHYECKOE  3arpA3HEHHE OKpYXKalolleH Cpeabl H €ro
MOCJIE/ICTBHUS

XMMHYECKHE BEIIECTBA KaK CTPOMTEIbHBIC M I0JCIOYHBIC
MaTepHalibl




XUMHUS U U1A ]

Bceero: 4




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
NMPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA
* Xumus, 11 knace/ Pyasutuc I'.E., @enpaman D.I°., AkunonepHoe o01iecTBo
«13natensctBO «lIpocBeenune»
» Xumus / 'abpuensau O.C., Octpoymos WN.I'., Cnankos C.A., AKunonepHoe
obmectBo «M3narensctBo «lIpocsemenner

METOAUYECKHE MATEPHUAJIBI 1JI51 YYUTEJIA

* Xumus, 11 xknace/ Pynsutuc I'.E., ®ensaman @.1°., AkunoHepHoe o011ecTBo
«M3parensctBO «lIpocBemenue»

» Xumus / a6puensu O.C., OcrpoymoB WU.I'., Cianikos C.A., AKIIMOHEPHOE
obectso «M3narensetBo «lIpocsemieHue»

HHDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
1. https://media.prosv.ru/content/?subject=9

2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://skysmart.ru/articles/chemistry
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