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TlosicHUTEIBLHASA 3aIMCKA

Pabouas nporpamma no xumuu pazpaboTaHa Ha OCHOBE:

- denepanbHOT0 TroCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa CPEAHEro OOLIero
o0pa3oBaHus, YTBEP)KIECHHOro mpukazoM MuHoOpHayku Poccum ot 17.05.2012 Ne 413 (c

N3MCHCHUAMU U I[OI'IOJ'IHCHI/IXMI/I);

- @enepanbHOil  00pa3oBaTENFHON  MPOTPaMMBl  CPEJHEr0  0O0mero  oOpa3oBaHMA,
YTBEPXKACHHON IpuKazoM MuHucrepcTBa npocsemienus Poccuiickoit @enepanuu ot 18.05.2023

No 371 (c U3BMEHEHUSAMH U TIOTIOJTHCHHUSIMH ).

XvMHs Ha ypOBHE YIiayONEHHOrO M3ydeHHUs 3aHMMAeT Ba)XHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3oBanusa ywammxcs 10-11 xmaccoB. M3ydenue mnpenmera,
peanu3zyeMoe B YCIOBHAX JU(PQPepeHIMPOBAHHOTO, MPO(UIBHOTO OOYYeHHS, IMPHU3BAHO
obecnieunTh 00111€00pa30BaTENbHYIO U OOIIEKYIBTYPHYIO MOJTOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOO0XOAUMYIO JJIS afaNnTalud MX K OBICTPO MEHSIOLIUMCS YCIOBUSAM JXKU3HU B COLIMYME,
a TaKKe A HPOJOJDKEHHMsS OOydeHHUs B OpraHu3alusax MpodecCHOHAIbHOro o0pa3oBaHUS,
B KOTOPBIX XUMHUS SIBJISETCS OAHOM U3 MPUOPUTETHBIX AUCIUILIMH.

B nporpamMMe mo XWMuM Ha3Ha4eHHE MpeaMera «XUMHS» MOJydaeT MOAPOOHYIO
UHTEpIIpETallMI0 B COOTBETCTBUM C OCHOBomojararomumu nonoxenusmu ProC COO
0 B3aMMOOOYCJIOBJICHHOCTH LEJIEH, COJEpXKaHMSA, PE3yJIbTaTOB OOy4YeHHS W TpeOOBaHMIA
K YPOBHIO TOATOTOBKM BBIMTYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISIOTCS CIIEAYIOIINE,
BBINOJIHAEMbIE TIPOTPAMMOM 10 XUMHUHU (QYHKIIHU:

. UHPOPMALIMOHHO-METOIMUECKasl,  peaju3alus  KOTOpod  obecreunBaeT
MOJTyYeHHE TIPE/ICTABICHUS O MEJISX, COACPKaHUM, OOIIeH cTpaTernd 00y4YeHHs, BOCITUTAHUS
M pa3BUTHs OOYYArOIIUXCS CPEICTBAMH MpEeIMeTa, M3y4aeMOro B pPaMKax KOHKPETHOTO
npodus;

. OpraHU3alMOHHO-TUIAHUPYIOIAsi, KOTOpas MpeaycMaTpUBaeT OIpe/elIeHue:
NPUHIUIIOB CTPYKTYPUPOBAHUS U IOCIEIOBATEIbHOCTH M3Y4YEeHHUs y4eOHOro marepuana,
KOJIMYECTBEHHBIX W Ka4EeCTBEHHBIX €r0 XapaKTepUCTHK; IOAXOJ0B K (HOpMHPOBAHUIO
COJIEpKaTEeIbHOM OCHOBBI KOHTPOJISI U OLIEHKH 00pa30BaTENIbHBIX JOCTHXKEHUN 00Yy4aroImuXxcs
B PaMKax UTOTOBOM aTTeCTalliu B OpME €NHOTO TOCYAAPCTBEHHOTO dK3aMeHa 110 XUMUH.

[Iporpamma 11t yriyOJIE€HHOTO U3yUYE€HUSI XUMUH:

. yCTAaHABJIMBAaeT WHBApPUAaHTHOE IPEIMETHOE COJAep)KaHue, 00s3aTesNbHOE IS
M3y4eHHs B  paMKax OTACTbHBIX THpoduied, MpeaycMaTpUBacT  paclpenesieHue
Y CTPYKTYPUPOBAHHE €T0 110 KJIaccaM, OCHOBHBIM CO/IePKaTeNIbHBIM JIMHUSM/pa3iesiaM Kypca;

. naéT TMPUMEpPHOE paclpeneieHne y4eOHOTO BPEMEHH, PEKOMEHIYeMOTO ISt
U3YUYEHUS OT/EIbHBIX TeM;

. npejlaraeT NpUMEpPHYIO IMOCIE0BATENIbHOCTh U3yYeHHUs y4eOHOro marepuasa
C Y4ETOM JIOTUKH MTOCTPOSHHS KypCca, BHYTPUIIPEAMETHBIX H MEXKITPEIMETHBIX CBSI3EH;

. MaéT METOMUYECKYI0 WHTEPIpPETAIMI0 IIeJiel ¥ 3afad W3ydeHHs TpeaMera
Ha yriIyOJ€HHOM YpOBHE ¢ Y4ETOM COBPEMEHHBIX NMPHOPUTETOB B CUCTEME CPEIHEro OOLIEro
00pa3oBaHMs, COJEPKATEIBHOM XapaKTEPUCTUKU IUIAHHUPYEMBIX Ppe3yJbTaToOB OCBOCHUS
OCHOBHOI 00pa30BaTeNIbHON MPOrpaMMbI CpelHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHbIX, MPEIMETHbIX), a Takke ¢ Y4ETOM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENIbHBIX ACHCTBHI 00yUalOIIErocs 0 OCBOCHUIO COJICPKAHUS MIPEIMETA.

[To BcemM Ha3BaHHBIM MO3MLUAM B IporpaMMe IO XHMHUHU IPEeTyCMOTpEHA
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MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUM Ha YPOBHE OCHOBHOTO oOIIero o0Opa3oBaHUS.
3a mpenenamMu YCTaHOBICHHOW NPOrpaMMOM IO XUMHUHU O00S3aTENbHON (MHBAPUAHTHOK)
COCTABIISIIOLICH Copep)KaHusl yueOHOTO mpeaMmera «XHMHUsS» OCTaéTcs BO3MOXKHOCTH BBIOOpPA
€ro BApUATHUBHOW COCTAaBJISIOLICH, KOTOpas JOJDKHA ONpPENENsTbCs B COOTBETCTBUU
C HanpaBJeHHEM KOHKPETHOTo Mpoduiis 00yueHusl.

B cootBerctBuu ¢ koHuentyaibHbIMU TookeHUsIMH PI'OC COO o HazHayeHUU
MpeAMETOB 0a30BOT0 M YIiyOJEHHOTO YpOoBHEH B cucteMe nuddepeHIIMpOBaHHOTO 00yUeHUS
Ha YpPOBHE CpeaHero oomero oOpa3oBaHMs XUMHUS Ha YPOBHE YIIyOJEHHOIO HU3y4deHUs
HalpaBJICH Ha peaJM3alli0 IPEEMCTBEHHOCTH C MOCIEAYIOUIMM 3TalloM IOJIY4YEeHHUS
XUMHAYECKOTO O0pa30BaHUS B pPAMKax HU3YyYCHHS CIEHUAIBHBIX E€CTECTBEHHO-HAYYHBIX H
XUMAYECKHX JUCHUIUIMH B By3aX U OpraHu3alMsx CpelHero mnpodeccHoHaIbHOTO
oOpazoBanus. B  3Toif  cBA3um  u3ydeHwe mpeamera  «XUMHS»  OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIMpeHHue U YriayOJeHHe TEeOpeTUYEeCKOW U MPAKTUYECKOM
MOATOTOBKHU OOYYAIOIIUXCS, BBIOPABIINX OMpeNenEHHbIN Mpoduib 00y4eHus, B TOM YUCIE C
MEPCIIEKTUBOM IOCJIEAYIONIEr0 MOMYyUYeHUs XHUMHUYECKOro oOpa3oBaHHs B OpraHHU3aIlMsIX
npodeccnonanbHOrO 0OpazoBanus. Hapsmy ¢ atum, B cBere TpeboBanuii ®I'OC COO
TUTAHUPYEMBIM pe3yJibTaTaM OCBOCHUS (hefepaibHON 00pa30BaTeIbHON MPOTrpaMMBbl CPETHETO
obmiero oOpazoBaHMsI HM3Y4YeHHE TpenMeTa «XHMHS» OPUEHTHPOBAHO TAaKXKE HA PEIICHHE
3aa4 BOCIIMTAaHHUS W COLMAIBHOTO Pa3BUTHs OOydaroumxcsi, Ha (OPMUPOBAHHE y HHX
OOIIEMHTEIUIEKTYAIbHBIX YMEHUHN, YMEHUN pallMOHAIN3aUU y4eOHOTro Tpyaa U 0000IEHHBIX
CHO0CO00B AESITENFHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIIPEIMETHBIN XapakTep.

CocTaBnsomuUMHy MpeaMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO M3YyUeHUs SBISIOTCS
yrayonénneie Kypebl — «Opranudeckas XuMus» u «OO0mas 1 HeopraHudeckass XuMus». [lpu
OTpe/ieNIEHUH MOJAX0A0B K 0TOOPY M CTPYKTYPHOW OpraHU3alluu COJEpPKaHUS 3TUX KYypCOB B
IporpaMMe Mo XUMHH 3a OCHOBY NMpHUHATHI nosoxxkeHns GI'OC COO o paznuuusx 6a30Boro u
yrayOaEHHOTO YPOBHEH U3yUeHUs IpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas xuMus» U «OOIas ¥ HeopraHuyecKas
XUMHSD» COCTABISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUHN M YMEHHH, OTHOCAIINXCS K 0a30BOMY
YPOBHIO U3y4YEHHS IpeaMeTa. DTa CUCTeMa 3HAHUU IOJIydaeT ONpeesiEHHOE TEOPETUYECKOe
JIOTIOJIHEHNE, TI03BOJISIIOIIEE OCO3HAHHO OCBOMTH  CYHIECTBEHHO OONbIIMN  O0BEM
¢dakronornueckoro Marepuana. Tak, Ha yrayOJI€HHOM YpOBHE M3y4YeHHUs IpelMera
o0OecrieueHa BO3MOKHOCTh 3HAUUTEIBHOIO YBEJIWYEHHS] O00bEMa 3HAHUH O XUMHYECKHX
JJIEMEHTAaX U CBOMCTBaX MX COEJIMHEHUH Ha OCHOBE pACHIMPEHUS U YIIIYOJIeHUS
MPEJCTaBICHUNA O CTPOEHUH BEILECTBA, XMMUYECKON CBSI3U M 3aKOHOMEPHOCTSX NMPOTEKAHUS
peakiuii, paccMaTpUBAEMbBIX C TOYKH 3PEHHUS XUMHUYECKOM KUHETHKH U TEPMOJUHAMUKH.
W3yuenune nepuoauueckoro 3akoHa M Ileproandeckoil CHUCTEMBl XMMHUUYECKUX 3JIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKHX MPEICTABICHUAX O CTPOCHHM aTOMA.
XuMHUecKasi CBSI3b OOBSACHSIETCS C TOYKH 3pPEHHS DHEPreTHUECKUX W3MEHEHWH TpHu e
o0pa3oBaHMM M Pa3pylICHHWH, a TakKe C TOUYKH 3pPEHHMs] MEXaHHU3MOB €€ 00pa3oBaHUS.
W3yuenne THIOB  peakmwid  JOMONHSAETCS  (OPMUPOBAHHEM  TIPEJACTABICHUH 00
NEKTPOXUMUYECKUX MpoIeccax M 3JEKTPOIM3E paciylaBOB M PacTBOPOB BellecTB. B kypce
OpPraHUYECKON XUMHUU TPU PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH COSTUHEHHH YAETseTCs
oco0oe BHMMaHHE BOIpocaM 00 3JIEKTPOHHBIX 3P ¢eKTax, 0 B3aUMHOM BIHMSIHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIUi.

Ocoboe 3HaueHNe UMEET TO, YTO Ha COACPIKaHUE KYPCOB XUMHUH YTIyOJIEHHOTO YPOBHS
M3y4YeHUs IS KJIAcCOB ompenenéHHoro mnpoduiis (TJIaBHBIM 00pa3oM Ha HMX CTPYKTYPY



U XapakTep JONOJHEHHMH K oOuiel cucTeMe MNpPeIMETHBIX 3HAHWN) OKa3bIBAIOT BIHMSIHUE
CMEXHbIE TpeaMeTsl. Tak, HampuMmep, B COAEP)KaHHUU IpeAMeTa Ul KJIacCOB XUMHKO-
¢uznveckoro npoduis 6osbiIoe 3HaYeHHE OyIyT UMETh AJIEMEHTHI Y4eOHOTro Marepuana 1o
obmeit xumuu. [lpu w3ydeHWMM npeaMeTa B JAAHHOM CiIy4ae akIeHT Oyaer celaH Ha
OOIIHOCTH METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUH U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHass Teopusi (MOJEKyNspHash Teopus B (PHU3UKE), 3aKOHBI COXPAHEHHUS MacChl
U SHEPIruM, 3aKOHbl TEPMOJMHAMUKH, SJIEKTPOJIM3a, IPEACTABICHHUS O CTPOCHUHU BEILIECTB
U JIpyroe.

B TO xe Bpems B coiep)KaHUU MpeAMeTa [Js KJIacCOB XUMHUKO-OHOJIOTMYECKOTO
npodwmis OonblIMiA yIAENbHBIA Bec OyAeT MMETh OpraHuyeckas Xumusa. B sToMm ciyuae
MIPEJOCTABISACTCS BO3MOXHOCTh sl Oojiee OOCTOATENBHOTO PACCMOTPEHUS XHUMUYECKOH
OpraHM3aliy KJIETKH KaK OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOIl BXOHAT, K MPHUMEpY,
TaKhe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIUIH/IbI, OCKH, YII€BObl, HYKIEMHOBbIE KHCIOTHI U
npyrue. Ilpy 3TOM 3HaHUS O COCTaBe M CBOWCTBAaX NPEICTABUTENIEd OCHOBHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB CIY)KaT OCHOBOH JJISi M3y4EHUs! CYLUTHOCTU MpoIeccoB (POTOCHHTE3A,
JbIXaHUS, MUILEBAPEHHUS.

B mutane ¢hopmMupoBaHHs OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOSHHS OOIIEHAYYHBIX
METOJIOB IO3HAHMSA M OIbITa NPAKTUYECKOIO MPUMEHEHUS Hay4YHbIX 3HAHMM H3y4eHUE
npenMera «XUMHUS» Ha YrUIyONEHHOM YPOBHE OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SIX C
y4eOHBIMU TpEAMETaMHU, BXOSIIMMU B COCTaB MPEAMETOB MareMaTuka, HH(popmaruka,
PYCCKHUU A3BIK U JIMTEpATypa.

[Tpu u3zydenun ydaeOHOro mpeamMeTa «XuMHs» Ha yryOn€HHOM YpOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero ooOmiero oOpa3zoBanus (Ha ©0a30BOM YpOBHE), 3ajadei
MIEPBOCTENEHHON 3HAYMMOCTH SIBJIsieTCsl (DOPMHUpPOBAHME OCHOB HayKH XUMHHM Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM JEATEIBHOCTH YEJNOBEKA U OJHOTO W3
KOMIIOHEHTOB MUPOBOH KyJbTyphl. Perienue 3Toi 3aaun Ha yriyOnE€HHOM YpOBHE M3yUYeHUS
IIpeIMeTa MpEeAIoaraeT peaan3aluio TaKuX Lelel, Kak:

. dbopMupoBaHHE TpEACTAaBIEHUN: O MaTepUaTbHOM  €IUHCTBE  MUDA,
3aKOHOMEPHOCTSIX M I103HABAa€MOCTH SIBJIEHMM NPHUPOJBI, O MECT€ XHUMHH B CHCTEME
€CTECTBEHHbIX HayK U €€ BeAyuleil ponu B OO0eCleuyeHUH YCTOMYMBOIO pa3BUTHUS
YEJIOBEUECTBA: B PEIICHHH MPOOJIEM DKOJOTHYECKOM, HSHEPreTHYECKOM U MHUIIEBOU
0€30MaCHOCTH, B Pa3BUTHM MEIMIIMHBI, CO3/IaHUM HOBBIX MaTE€pHajOB, HOBBIX HCTOYHHMKOB
SHEpruM, B 00ECHeueHHH palMOHAIBFHOIO MPHUPOJOIOIB30BaHMs, B (POPMHUPOBAHUU
MHUpPOBO33pEHUSI U OOIIeH KyJIbTypbl 4YElOBEKa, a TaKKe HKOJOIMUYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/10POBBIO U IIPUPOJHON CpPEAE;

. OCBOCHHME CHUCTEMBbI 3HAHUH, JIEKAIIUX B OCHOBE XHUMHUYECKOW COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa: (yHIAMEHTAJIbHBIX IOHSATHI, 3aKOHOB U TEOpHUM
XUMHH, COBPEMEHHBIX MPEACTABIEHUI O CTPOEHNUH BELIECTBA HA PAa3HBIX YPOBHIX — ATOMHOM,
NOHHO-MOJIEKYJIIPHOM, HAJAMOJIEKYJISPHOM, O TEPMOJMHAMUYECKMX M KHHETHUYECKUX
3aKOHOMEPHOCTSX NMPOTEKAHUSI XUMHUYECKUX PEAKLMi, O XUMUYECKOM PaBHOBECHH, PacTBOpax
U IUCHEPCHBIX CUCTEMaX, 00 OOIIMX HAYYHBIX MPUHIIUIAX XUMHUECKOTO MTPOU3BOICTBA;

. dbopMupoBaHre y 00yUYaIOIIUXCSI OCO3HAHHOTO MOHUMAaHUSI BOCTPEOOBAaHHOCTH
CUCTEMHBIX XMMHUYECKUX 3HAHUU IJIs1 OOBSICHEHUS KIIIOYEBBIX e U MpoliaeM COBPEMEHHOM
XUMHH, Ui OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHHUM, UMEIOUINX E€CTECTBEHHO-HAYYHYIO
IPUPOJTY; TPAMOTHOTO PEUIeHUs MPo0IeM, CBA3aHHBIX ¢ XUMHEH, IPOrHO3UPOBAHUS, aHATIN3a
U OIEHKA C TO3UIHMA DKOJIOTUYECKOW O€30MacHOCTH TIOCIEACTBUN  OBITOBOH U



HpOPISBOI[CTBGHHOﬁ JACATCIIbHOCTH 4YCJIO0BCKA, CBSI3aHHOU € XUMHYECKUM IMPOU3BOACTBOM,
HCIOJIb30BaHUEM U MepepabOTKO BEIIECTB;

. yrayOeHne MPeCTaBICHUH O HAyYHBIX METO/aX MO3HAHUS, HEOOXOUMBIX IS
NpUOOPETCHUS] YMEHHW OpPUEHTHPOBATHCS B MHPE BEIIECTB U OOBSICHEHUS XHMHUYECKUX
SIBJICHH, UMCIOIIUX MECTO B MPHPOJIE, B MPAKTHYECKOW NEATCITBHOCTH M ITOBCETHEBHON
KHU3HH.

B mnane peanmzanuu nepBOOYEPEIHBIX BOCIHTATEIBHBIX U Pa3BUBAIOIINX (YHKIIUH
I[EJIOCTHOM CHCTEMBI CpeTHETo 00Iero oopa3oBaHus NP M3y4eHUU TMpenMera «XuMus Ha
yrIIyOJIEHHOM YpOBHE OCOOYIO aKTyalbHOCTh MPUOOPETAIOT TaKKE LN U 3a]a4H, KaK:

. BOCIIUTaHHE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBJICHUW MPHUPOJIbI, YBAKCHHUS K
IpoIieccy TBOpPUYECTBA B O0JACTH TEOPETUYECKUX W TPUKIAJHBIX WCCICIOBAHHNA B XHMUH,
(dbopMHpOBaHHE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKU;

. pa3BUTHE MOTHBaIMM K OOYYEHHI0O W TO3HAHHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M CAMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHSI OOIIICUECIIOBEUECKUX [IEHHOCTEIH;

. pa3BUTHE TI03HABATEIILHBIX HMHTEPECOB, HWHTEUICKTYaJIbHBIX W TBOPYECKHX
CIOCOOHOCTEH OOydarommxcsi, (OPMHPOBAHHWE Yy HHUX CO3HATEIBHOTO OTHOILICHUS K
caMOOOpa30BaHUIO W  HEMPEPhIBHOMY  OOpa30BaHUIO  KaK  YCJIOBUIO  YCHEIIHOW
npodecCHOHATLHON M OOIIECTBEHHOM JESITeILHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0OPOBBIO U IOTPEOHOCTH B 3/I0POBOM 00pa3e KU3HU;

. (opMUpOBaHNME YMEHUN U HABBIKOB Pa3yMHOr'0 MPUPOOIOIb30BaHMs, pa3BUTHE
9KOJIOTHUECKON KYNbTYpbl, TPUOOPETEHUE OMbITa OOIIECTBEHHO-TIONE3HON IKOIOTUYECKOM
JeSITENIbHOCTH.

OOmiee 4YKMCIO 4YacoB, MPEIYCMOTPEHHBIX MJS W3Y4YE€HHUS XUMHUU Ha YriyOJIeHHOM
YpOBHE cpeqHero oomiero oopa3zoBanus, coctaniseT 204 gacos: B 10 kimacce — 102 gaca (3 gaca
B Henento), B 11 kimacce — 102 yaca (3 yaca B HefIeNio0).

Hemnn:

- q)OpMI/IpOBaHI/IC CHUCTEMBl XHMMMYECKMX 3HAHHMH KaK BaKHEMIIIeH COCTaBJ'ISIIOIJ_IeI\/'I
GCTGCTBGHHO-HaquOﬁ KapTUHBI MHpA, B OCHOBC KOTOpOfI JIC)KAT KIIOYCBBIC ITIOHATHA,
q)yHZ[aMeHTaHI)HI)IG 3aKOHBI U TCOPHUU XUMHH, OCBOCHHUC sA3bIKa HAYKHW, YCBOCHHC W IMOHWMMAHUC
CYIIHOCTU OOCTYIIHBIX O606H.ICHPII>1 MHPOBO33PCHYCCKOI'O XapaKTCpa, O3HAKOMJICHUC C HCTOpHCfI
HX PA3BUTHA U CTAHOBJICHUA,

- dbopMHpoBaHUE U PA3BUTHE MPEICTABICHUH O HAYYHBIX METOJaX MMO3HAHMS BEIIECTB U
XUMHYECKHX peakUud, HeOOXOIMMBIX ISl MPHUOOPETEeHUsT YMEHUN OpPHUEHTHUPOBATHCS B MHUpPE
BEIIECTB M XHWMHYECKMX SBIECHUH, HMMEIOLNMX MECTO B IpPUPOJAE, B IPAKTHYECKOU U
[IOBCEHEBHOM KU3HH;

- pa3BUTHE YMEHHA M CHOCOOOB [IEATENHHOCTH, CBSI3aHHBIX C HAOMIOACHHEM W
OOBSICHEHMEM XUMHUYECKOTO SKCIEPUMEHTA, COOIOICHHEM TpaBuil 0€30MacHOTO OOpaIleHus C
BEI[CCTBAMH.
3agaun:

- ajanTanus OoOydYaloIIMXCS K  YCIOBUSM JUHAMUYHO Pa3BUBAIOILIErOCs MUpA,
dbopMUpOBaHHE MHTEIUICKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY TPUHATUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;



- dbopMupoBaHHEe Yy OOYYaIOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHITHI),
UMEIOIINX YHUBEPCAIBHOE 3HAUYCHUE JIJISl PA3IIUYHBIX BUIOB JEATCILHOCTH: PEIICHUS TPOOIieM,
MOMCKA, aHaimu3a W 00paboTKM HHGOPMAIIMH, HEOOXOAUMBIX I TPHUOOPETEHHUS OIbITa
NEeSITeIbHOCTH, KOTOpasi 3aHUMAeT BaKHOE MECTO B TO3HAHWW XMMHUH, & TAKXKE I OLCHKH C
MO3HIIMN KOJIOTHYECKOW OE30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XMMUYECKHUX MPOIIECCOB
Ha OpraHHU3M YeJIOBEeKa U MPUPOIHYIO CPELY;

- pa3BUTHE MTO3HABATEIILHBIX HHTEPECOB, MHTEIICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
0o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TMPUOOpETaTh HOBBIE 3HAHUSA MO XHUMHH B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, HCIIOIb30BaTh COBPEMEHHBIE HH(POPMAIIIOHHBIE
TEXHOJIOTHH JIJIsl TOUCKA U aHajn3a yueOHON U HAyYHO-TONYJIpHON HH(GOPMAlUU XUMUYECKOTO
COJIepKaHUS;

- dbopMupoBaHHEe U Ppa3BUTHE Yy OOYYaAIOUIUXCS AacCOIMATUBHOTO U JIOTHYECKOIO
MBILUIEHUSI,  HAONIOAATEIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpblE  OCOOEHHO
HEOOXOUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

- BOCIHUTAHUE Yy OOydYaromuxcs yOeXIEHHOCTH B TYMaHHUCTHUYECKON HAIPaBICHHOCTH
XUMHH, ©€ BaXHOM pOJAM B  pEIICHUWH TJIOOAIBHBIX  MpOOJEeM  PalMOHAIBHOTO
IPUPOJIONOIb30BaHUs, IOMOJHEHUS SHEPreTUYECKUX PECYPCOB U COXPAHEHHsS IPUPOJHOTO
pPaBHOBECHS, OCO3HAHMUS HEOOXOJUMOCTH OEpEeKHOIO OTHOLIEHUS K MPUPOJAE U CBOEMY
3/10pOBbIO, @ TAKXK€ MPUOOPETEHHS OIbITA UCIIOJIb30BAHUS MOJYYEHHBIX 3HAHUN Ui NPUHATHS
IPaMOTHBIX PEILICHUH B CUTYallUsIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSMHU.

[Inanupyemble pe3y/bTaThl 0CBOEHHS IPOrPaMMBbI 10 XMMHU HA YIJIy0JI€eHHOM YPOBHeE
cpeaHero oouero od0pazoBanus

JIn4HOCTHBIE

B cooTtBercTBHM C CUCTEMHO-ACATCIBHOCTHEIM IOAXOAOM B CTPYKTYPEC JHMYHOCTHBIX
pe3yNbTaTOB OCBOGHHUSI MpeAMeTa «XHUMHS» Ha YpOBHE CcpeaHero oOmiero oOpa3oBaHUS
BBIJICJICHBI CJIETYIONIME COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUMCKON Tpa)aaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPENEIEHUIO;
HaJIMYue MOTHUBAMM K  OOYYEHHI0; TOTOBHOCTb U  CIHOCOOHOCTh  OOydarouuxcs
PYKOBOJCTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBUJIAMU W HOPMaMHU IOBEICHHS; HAIUYUE
MPaBOCO3HAHUS, YKOJIOTHIECKON KYJIbTYPHI; CIIOCOOHOCTh CTABUTH 1I€JIA U CTPOUTH KU3HECHHBIC
TUTaHBIL.

JIMYHOCTHBIE pe3yabTaThl OCBOSHUS MPEAMETa « XUMHUS» OTpaxaroT chOPMUPOBAHHOCTD
OTIBITa MTO3HABATENBHON U MPAKTUYECKON ACSITENFHOCTA O0YYAIOIIMXCs B MPOLIECCE pealn3aluu
00pa3zoBaTeNbHON AESTETHHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPakaroT CHOPMHUPOBAHHOCTH
OTIbITa [TO3HABATEIBHON U MPAKTUYECKON AESTeNTbHOCTH 00YyYaroMXCcs B MPOLIecce pean3aluu
00pa3oBaTeNnbHOM IeATETHHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

OCO3HaHHUs 00YYaIOLIUMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKECHUS
K 3aKOHY U MPABOIOPSIIKY;

MIPEJICTAaBICHHUS] O COLMAIbHBIX HOpPMax M MpaBUiaX MEXKIMYHOCTHBIX OTHOILICHHH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOU NEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y“IG6HLIX 1 MO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB;,

CHIOCOOHOCTH TOHHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI
JPYTUX MpU aHATU3€ Pa3IMYHBIX BUJOB YUEeOHOH NesATEILHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:



LIEHHOCTHOTO OTHOIIECHHUSI K HCTOPUYECKOMY M HAYYHOMY HACIIEJUIO OTEUYECTBEHHOM
XUMUU;

YBaXKEHHsI K MPOLECCY TBOPUECTBA B 0OJACTH TEOPHUH M MPAKTHUYECKOTO MPUIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh PE3yNbTaT JUIMTEIbHBIX HAOIIOJICHUH,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOI'O TPY/1a YYEHBIX U MPAKTHUKOB;

WHTEpeca MW TI03HABATEJIbHBIX MOTHBOB B TIOJYYEHUHM U TOCIEIYIOUIEM aHaIN3e
uH(pOpPMALIUU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOrO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYyallUW, CBSI3aHHbIE C XUMHUYECKUMHU SIBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PEUICHUs, OPUECHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTU OLICHUBATh CBOE IOBEICHUE W NOCTYHKH CBOMX TOBAapUIIEH C MO3MIMHU
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

4) hopMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHUS I[IEHHOCTEeH 370poBoro u Oe3omacHoro oOpasza KH3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroieHus mpaBuil 0e30MacHOro0 OOpalleHHs] ¢ BEIIeCTBAMU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYOBOU JESATEIbHOCTH;

MOHUMAHUS LIEHHOCTH TMPaBWJI HHIUBUIYaTbHOTO U KOJUIGKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUS TOCJEICTBUN W HENPUSITHUS BPEIHBIX MPHUBBIYEK (YIOTPEOICHHS aJKOTOJ,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATENCKOM JEATEeThHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B pEHICHWHW NPAKTUYECKUX 3a7]a4 COIMAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAaKTHYECKOMY U3YUYEHHUIO MPO(EecCuil pa3inuyHOTO poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIOJSM TpyJa U pe3yJibTaTaM TPYI0BOH JACSATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHIYaIBbHON TpaeKTOPUH 00pa3oBaHUS,
Oynyuieil mpodeccun M peanusauu COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTpeOHOCTEl 00IIeCcTBa;

6) 7K0JIOrMYeCKOro BOCIIUTAHUS:

9KOJIOTHUYECKHU 11eTIECO00PA3HOTO OTHOMICHHSI K MIPUPOJIE KaK UCTOUHUKY CYIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MMOHUMAaHHUS TI00ATBHOTO XapaKTepa YKOJOTHIECKUX MPOOIeM, BIUSIHUS SKOHOMHUECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATILHOM CPEbI;

OCO3HaHUs HEOOXOUMOCTH UCTIONB30BaHUS JOCTHKCHUI XUMHUH ISl PEIICHHS BOITPOCOB
PalMOHAIBHOTO MTPUPOIOIOIB30BAHNS;

AKTUBHOTO HEMPUSITHUS JACUCTBUM, MPUHOCALIUX BpPEJl OKPYKAIOIIEH MPUPOJIHON cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONPHUSATHBIE DKOJOTHYECKHE TOCIEACTBUS MPEANPUHIMACMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJU4Usl PA3BUTOTO DKOJOTUYECKOTO MBIIUICHHS, DYKOJOTHYECKOW KYJIBTYPHI, OIBITA
JEATETbHOCTH  JKOJIOTMYECKOM HAMpaBIIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThHCSI UMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COIMANIBHOMN MPAaKTHKE, CHOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO pa3BUTUS HAayKd U
00IIeCTBEHHOW MPAKTHKH;

MOHUMAHUS CreNu()UKN XUMUU KaK HayKd, OCOo3HaHus e€ ponu B (popMHpOBaHUU
paloHaIbHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHIH LEIOCTHOTO MPEICTaBICHUS 00 OKPYXKaIoIIeM
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MHUpPE KAaK O €IMHCTBE IPHUPOIBI M 4YEJIOBEKAa, B IO3HAHWUW NPUPOJHBIX 3aKOHOMEPHOCTEH H
peLeHn: mpoodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAYMMOCTU XUMHM JAJISl COBPEMEHHOW LMBMIM3ALMU: B €&
TYMaHHCTUYECKON HANpaBIECHHOCTH W BaXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepHaIbHON
KYJBTYpBl, B pEILIEHUH INI00aIbHbBIX IPO0IEM YyCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — ChIPHEBOH,
HHEPreTUYECKOM, TMHUIIEBOM M DKOJOTHMYECKOW OE30MacHOCTH, B PAa3BUTHH MEIHMIIMHBL,
00ecreyeHn! YCIIOBHM YCIEIHOro Tpy/a U 3KOJIOTHYEeCKH KOM(OPTHON KU3HU KaXKA0T0 wieHa
o0I11eCTBa;

€CTECTBCHHO-HAYYHOM TIPAaMOTHOCTH: IIOHMMAaHHsA CYHIHOCTH METOAOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh NOIY4YaeMble 3HAHUS UL
aHanmu3a U OOBSCHEHHUsS SBICHHH OKPYXAIOIIEro MUpPa U NMPOUCXOASAIUX B HEM H3MEHEHUH,
yYMEHHU Jie7aTh 000CHOBaHHBIE 3aKJIIOUEHHS HA OCHOBE Hay4HBIX ()aKTOB U UMEIOIIUXCS JAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS JJIs  PELICHMS
po0JieM B peaTIbHBIX )KMU3HEHHBIX CUTYALIMSIX;

UHTEpPECca K NO3HAHUIO, UCCIIEN0BATEIbCKON JEATEIIBHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOo00pa3oBaHUIO, K
AKTUBHOMY IIOJIy4EHHIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBHUM C JKU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM TpyAa B pa3IMyHbIX cdepax MnpodeccuoHanIbHOM
JIeSATEIbHOCTH.

MeranpeamerHble

MertanpeaMeTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 XMMHUH HAa YPOBHE CPEIHETO
o0mero oOpa3oBaHuUs BKIFOYAIOT:

3HaYUMBIC 11 (POPMUPOBAHUS MHPOBO33PEHHS OOYYAIOUINXCS MEXKIUCIHUILTHHAPHBIE
(MeXmpeaIMeTHbIE) OOIIEeHAYYHbIE TIOHSATHS, OTPAKAIOIIUE [IEIOCTHOCTh HAYYHON KapTHHBI MUpa
U crieruUKy METOJIOB TIO3HAHHUS, HCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIIECTRO,
SHEprus, SIBICHHUE, MPOIECC, CUCTeMa, HAYYHBIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

VHUBEpCaJIbHbIC  y4eOHBIC  JcWcTBHs  (TIO3HABATEIbHBIC,  KOMMYHHKATHUBHBIC,
perynatuBHble), oOecneunBaromme (opmupoBaHue (QYHKIHOHATHHOW TPAMOTHOCTH U
COLIMATTbHOM KOMITETEHIIMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYYarOMIMXCsS  HUCIOJb30BaTh  OCBOCHHBIE  MEXKIUCIHILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHHBEpCAIbHBbIE Yy4eOHbIE [EHCTBUS B TIO3HABATENbHOU H
COLIMANILHOM TTPaKTHKE.

MeTtanpeMeTHBIE Pe3yJbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMH YyYCOHBIMU
MO3HABATCIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

IMo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIE AelicTBUS

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

CaMOCTOSITENTLHO (DOPMYIHPOBaTh M aKTyalM3MPOBaTh MpoOJIEMy, paccMaTpuBaTh e&
BCECTOPOHHE;

OTIpEACTATh ILIeTH JEATeNbHOCTH, 3a7aBasl MapaMmeTpbl M KPUTEPUU HX JTOCTHKEHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;

WCIIOJIb30BaTh IPH OCBOCHUW 3HAHWUH MPHEMBI JIOTHYECKOTO MBIINIICHUS: BBIICIATH
XapaKTepHbIC TIPU3HAKK TOHATHH W YCTaHABIMBAaTH WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JUTsI OOBSICHEHHUS OTJICIBHBIX (DAKTOB M SBJICHUH;

BBHIOMpATh OCHOBAaHWS W KPHUTEPHHM IS KIACCH(UKAIUK BEHICCTB M XHMHUYCCKUX
peaKLuii;

yCTaHABIIMBATh MPUYUHHO-CIICICTBEHHBIC CBS3M MEXKIY U3YIaeMbIMH SIBJICHUSIMH,



CTPOUTH JIOTUYECKUE PpACCYKIAEHUS (MHIYKTUBHBIE, ICIYKTUBHBIE, 110 aHAJIOTUN),
BBISBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHS] B PacCMATPUBAEMBIX SIBICHUSX, (pOpMyTHpOBaTh
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHSTH B IPOLIECCE [TO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJMYECKUE (3HAKOBBIC)
MOJIeNIM, IpeoOpa3oBbIBaTh MOJICJIbHBIE IPEACTABICHUS — XUMHYECKUH 3HAaK (CHMBOJI)
3JIEMEHTAa, XUMHUYecKas (popMylia, ypaBHEHHE XMMUYECKON PEeaKLUu — IpU PELICHUH y4eOHbIX
IIO3HABATEJIBHBIX WM NPAKTUYECKUX 3a/ay, MPUMEHATh HA3BAHHBIC MOJEIbHBIC IIPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX ITPU3HAKOB U3Y4aeMbIX BEUIECTB U XMMUYECKHUX PEAKIIUN.

2) 0a3oBble HCCJIeA0BaTEIbCKHE HeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILECTB M XUMUYECKUX PEAKIUI;

dbopmynHMpoBaTh IENM W 33Ja4d  HMCCIIEJOBAHUS, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHHS M OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIaJICTh HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHWPOBAHMS W IIPOBENEHUS YYEHHUYECKUX
9KCHEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJO0M IpOoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (HOopMyaupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HUCCIIEIOBAHUS, COCTABIATh OOOCHOBAHHbIN OTUET O MPOJETaHHON
pabore;

NpUOOpEeTaTh OMBIT YYCHHYECKOW MCCIIEOBATEIBCKON W IMPOEKTHOW JeSATENbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEIICHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATbCS B Pa3IMYHBIX MCTOYHUKAX HH(oOpManuu (HaydyHO-NIOMYJIsIpHAs
JaUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOYHbIE TOCOOMs, pecypchl IHTepHera),
aHaTM3UpPOBaTh HMH(DOPMAIMIO DPA3IUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTHUUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMylIMpoBaTh 3ampochl U MPUMEHATh pa3lIMYHbIE METOABI NPH IMOHCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIMOJHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

MPUOOPETATh OIBIT UCIOIB30BaHUs NHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO GOPMY MpeACTaBIeHUS HH(OPMAIIH (CXEMBI,
rpad UKy, 1MarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAy4YHBI S3bIK B KauyecTBE CpeACTBA NpuU paboTe ¢ XUMHYECKOM
uHpopMaLKell: MPUMEHSATh MEXIIpeIMETHbIe ((pHU3MUecKue U MaTeMaTH4yecKHe) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIEC YyHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

3aJlaBaTh BOIIPOCHI IO CYLIECTBY OOCYXAaeMOM TEMbI B X0Ji€ TMajiora U/uin JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYJIHUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
IPEI0KEHHON 3a1a4H;

BBICTYIIAaTh C MPE3EHTALMEN pEe3yJIbTaTOB MTO3HABATEIBHON JEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIPpM  BBINOJIHEHMH XUMHUYECKOTO
9KCHEPUMEHTa, MPAKTUYECKOH paboThl IO HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanu3anuy y4yeOHOro Inpoekra, ¥ (OpMyJIMpPOBATH BBIBOABI IO pe3yJbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTIaCOBaHMsI MTO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMH.



PeryasiTuBHbIe yHUBepcaJbHbIe YUeOHbIE TeliCTBHUA:

CaMOCTOSITENIFHO TJIAHUPOBATh M OCYIIECTBISATH CBOKO IMO3HABATEIBHYIO JESATEILHOCTD,
ompezenss e€ NeNu W 33aJa4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii ITOPUTM JICHCTBUN TIPU BBIMOJTHEHUH yYeOHBIX M MCCIIEAOBATEIbCKUX 3aj1ad,
BBIOMpAaTh Hanbosiee F((HEKTUBHBIN CIIOCOO UX PEIICHUS C YYETOM TOJYYCHHs] HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JACATEIBHOCTA Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.
IIpenmeTHbIe

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS MPOTPaMMBbI 110 XUMHUH Ha yrITyOJEHHOM YpOBHE Ha
YPOBHE CpeaHEero oOIero oOpa3oBaHMs BKIIOYAOT crenu@uueckue st y9eOHOTO IpeaMeTa
«XuMHs» HaydHbIC 3HAHUS, YMEHHS W CHOCOOBI JEHCTBUI MO OCBOEHUIO, WHTEPIPETAIMH H
peoOpa3OBaHUIO0 3HAHMA, BUJBI JEATCIHHOCTH 110 TIOJYyYSHUIO HOBOTO 3HAHUS U MPHUMECHCHHUIO
3HAHWA B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, & TAaKKE B PEAJTbHBIX XU3HECHHBIX CHUTYaIlUAX,
CBSI3aHHBIX C XUMHEH. B mporpamme mo XMMHU MPEIMETHBIC PE3YJIbTAThl MPEACTABICHBI IO
roJiaM U3yueHHUsI.

10 KITIACC

[IpeameTHbIC pe3yabTaThl OCBOCHUS Kypca OTPAXKAIOT:

c(OPMUPOBAHHOCTh MPEACTABICHUN: O MECTe M 3HAYCHWW OPraHMYECKON XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUEHUH YCTONYMBOTO Pa3BUTHUS YETIOBEUYECTBA B
petieHun mpooJieM KOJIOTMYECKOM, YHEPreTUYECKON U MHUIIEBON O€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHHMH HOBBIX MAaTEPHUAJOB, HOBBIX HCTOYHHUKOB DHEPrHH, B OOecCIeueHUU
paIoHAIBHOTO MPUPOJIONIONH30BaHMS, B (POPMUPOBAHUN MHPOBO33PEHHSI U OOIIEH KYIbTYpHI
YeNoBeKa, a TaKXKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO H
MIPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMOM XHMMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOMOJArarollue
MOHATUS — XUMHYCCKHI D3JIEMEHT, aToOM, SAPO M JJIEKTpOHHas 000j0YKa aroma, s-, p-, d-
aTOMHBIE OpOWTAIN, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToMa, THOpHUAM3AIUs aTOMHBIX
opOuTanel, HMOH, MOJIEKYNa, BAJEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCIEHUS,
XUMHYECKasl CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOJIHBIM CKEIeT,
GbyHKIIMOHAIbHAS TPYMMA, PaAWKal, CTPYKTypHbIe (OpMynbl (pa3BEPHYTHIE, COKpAlIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi W MPOCTPAHCTBEHHas (r€oOMeTpUuYecKasi, ONTHYECKas),
MU30MEpbI, TOMOJOTUYECKUM Psii, TOMOJIOTH, YTIE€BOJAOPOAbI, KUCIOPOA- U a30TCOAEpKAIIUE
OpTraHWYECKUE COECIUHEHHS, MOHOMEpP, MOJIHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCTMHECHUS; TEOPUH, 3aKOHBI (mepuomamveckuii 3akoH J[. M. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemiectB A. M. byrnepoBa, 3akOH COXpaHEHMsT MAacChl BEIIECTB, 3aKOH
COXpaHEHUsS] W TPEBpAIIEHUS DOHEPIHH TMPU XHUMHUUYECKHX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH, MHUPOBO33PECHUECKHE 3HAHUSA, JISKAIIME B OCHOBE MOHUMAHHS
NPUYMHHOCTY U CHUCTEMHOCTHM XUMHUYECKUX SIBJICHUW; TMPEACTaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJUHAMUYECKMX UM KHUHETHUYECKHX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BIIMSHMM aTOMOB M TPYHI aTOMOB B MOJEKyJaxX (MHIYKTUBHBIA U
Me3oMepHbIi 3 dekTr, opuenTanTsl | u Il pona); dakromornueckue CBEACHHUS O CBOWMCTBAX,
cocTaBe, IMOJIyYEHHH W 0O€30MacHOM HCIOJB30BaHUU BaXKHEHIINX OPraHUYECKUX BEIIECTB B
OBITYy U TPAKTHUUECKON NEATEIbHOCTH YeJOBEKa, OOMIMX HAYYHBIX MPUHIUIAX XUMHUYECKOTO
MIPOU3BOICTBA (HA MpUMEpe MPOU3BOCTBA METAHOJIA, IEpepadOTKU HePTH);
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COPMHPOBAHHOCTh ~ YMEHHUH:  BBIABIATH  XapakTepHble  MPU3HAKU  TOHSITHUH,
YCTaHaBIMBAaTh MX B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOLIME IOHSTHUS IPU ONUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPIraHUYECKUX COCAUHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh  XMMHMYECKYK) CHMBOJIMKY JJI  COCTaBIEHUS  MOJIEKYJSIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (GOPMYJ OPraHUYECKUX BELIECTB;

COCTaBJIATh YPAaBHEHUS XMMHMYECKMX PEAaKUUMl M pacKpblBaTb MX CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN  IMOCPEICTBOM  COCTaBIEHHUS  DJIEKTPOHHOIO
OanmaHca 3TMX peakLMH, peakuuil MOHHOro oOMeHa IyTEM COCTaBI€HHUS WX IOJHBIX U
COKpAaIlIEHHBIX HOHHBIX YPAaBHECHMIA;

U3rOTABIIMBATh MOJEIM MOJIEKYJl OPraHWYeCKUX BEIIECTB [UISl WIIOCTPALUU HX
XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

COPMHPOBAHHOCTh ~ yYMEHHUH:  yCTAaHABIMBaTh  NPUHAMICIKHOCTH  H3YUYCHHBIX
OpPraHMYECKHUX BEIIEeCTB 0 HMX COCTaBy U CTPOGHHIO K ONpeleNEéHHOMY Kiaccy/Tpymmne
COEJMHEHUH, aBaTh UM Ha3BaHUs 1o cuctemarudeckoil HomeHkiarype (IUPAC) u npuBonuTh
TPUBMAJbHBIE Ha3BaHUs JJI OTAEIbHBIX IPEICTaBUTEIEH OPraHUYeCKUX BEIIECTB (3TUJIEH,
alleTUIeH, TOJIYyoJ, IIIMLEPHUH, STUICHIIMKOIb, (peHo, popMaabaerul, aleranbIeru, aleToH,
MypaBbUHasl KUCJIOTa, YKCYCHAasl KUCJIOTa, CTEAPUHOBAsI, OJIEMHOBAsA, MaJIbMUTUHOBAs KHUCIOTHI,
[VIMLMH, aJaHuH, MajbTo3a, (PYyKTO3a, AHWIMH, TUBUHUI, WU3OMPEH, XJOPONPEH, CTHUPOJI U
Apyrue);

Cc(OPMHPOBAHHOCTh YMEHHS OIPEIENATh BHJ XUMHUYECKOW CBSI3M B OPraHHMYECKUX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS NPUMEHATH IOJIOKEHHUSI TEOPUH CTPOEHMSI OpPraHMYECKUX
BemecTB A. M. BytiepoBa 1i1s1 00bsICHEHUS 3aBUCUMOCTH CBOWMCTB BELIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTpOeHHE, (U3NUecKue U
XUMHYECKHE CBOWCTBAa THUIUYHBIX TPEACTABUTENEH pa3IMYHBIX KIJIACCOB OPraHUYECKUX
BEIIECTB: AQJIKAHOB, IMKJIOAJIKAHOB, QJKEHOB, aJKa/JME€HOB, QJKHHOB, apOMaTHYECKUX
YIJIEBOJIOPOAOB, CIIUPTOB, albJETUJ0B, KETOHOB, KapOOHOBBIX KHCIIOT, HMPOCTBIX U CIOMKHBIX
3(pUPOB, )KUPOB, HUITPOCOCTUHEHUN U aMUHOB, aMUHOKHCJIOT, OEJIKOB, YTJI€BOJ0B (MOHO-, 1~ U
NOJMCAXapua0B), WUIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXAY HUMH YpPaBHEHUSMHU
COOTBETCTBYIOIIMX XMMUYECKUX PEaKIUi ¢ UCTIOIBb30BaHUEM CTPYKTYPHBIX (HOpMyI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPKJIaTh Ha KOHKPETHBIX IIpUMepax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPaTHOCTH W THUIIA
KOBaJIEHTHOM CBSI3U (OG- U TM-CBSA3M), B3aMMHOT'O BJIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKU YIJIEBOJOPOJIHOTO ChIPbs
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro IMnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHUH O €CTECTBEHHO-HAyYHBIX METO/ax
NO3HAaHUS — HaOMIONEHUH, W3MEPEHHUH, MOJCIMPOBAHUM, OKCIEpUMEHTe (pealbHOM |
MBICJIEHHOM) M YMEHUS IPUMEHAThH 3TH 3HAHMUS,

c(OPMHPOBAHHOCTH YMEHHUS IPUMEHITH OCHOBHBIC OIEPALUU  MBICIUTEIBHOM
NESITeIbHOCTH — aHaJIM3 U CHHTE3, CpaBHEHHE, OOOOILIEHHME, CHCTEMAaTU3aLUIO, BBIABICHHE
IIPUYMUHHO-CJICICTBEHHBIX CBA3EH — I U3yYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKLUN;

C()OPMHUPOBAHHOCTb YMEHMM: BBIABIIATH B3AaUMOCBSA3b XUMUYECKUX 3HAHUH C NOHATHUAMU
U NpPEJCTAaBICHUAMU JPYTUX €CTECTBEHHO-HAy4YHBIX IMPEAMETOB sl 0Oojiee OCO3HAHHOIO
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MOHUMAaHHA CYIIHOCTH MATCPUAILHOTO CAWHCTBA MHUpPA, UCIOJb30BATH CUCTCMHLBIC 3HAHUA 10
OpFaHI/I‘IeCKOﬁ XUMHHU HJIA 00BACHEHHS U MMPOrHO3UPOBaAHUA HBJ’IGHHﬁ, UMCIOIIIUX €CTCCTBCHHO-

Hay4HYIO [IPUPOLY;

C(OPMHPOBAHHOCTh YMEHM: TPOBOAMTH pACUETHl MO XUMHUYECKUM (QopMyliaM Hu
YPaBHEHUSAM XHMHUYECKUX DPEAKIMM C MCHOJIb30BaHUEM (DHM3MUECKUX BEIUYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOUIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (POPMYIIbI BEIIECTBA MO M3BECTHBHIM MAaCCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

Cc(OPMHUPOBAHHOCTb YMEHHI: IPOrHO3UPOBATh, AHAJIM3UPOBATh U OLEHUBATH C MO3ULUH
9KOJIOTUYECKO 0€30IacHOCTH IOCHEACTBUS OBITOBOM M MPOM3BOJICTBEHHOM J€ATEIbHOCTH
4eJ0BEKa, CBA3AHHOM C IepepadOTKOM BEIeCTB, HCIOJIb30BaTh MOJYYEHHbIC 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUI: CAMOCTOSITENIFHO IJIAHUPOBATh M MPOBOJUTH XHMHUYECKHMA
HKCIEPUMEHT (IIOJyYEHHE U U3YUEHHE CBOMCTB OPraHUYECKUX BEILECTB, KAUECTBEHHbIE PEAKIIUU
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB U KHUCIOPOJACOACPIKALIMX OPraHUYECKUX BELIECTB,
pelIeHHe »HKCIEPUMEHTAJIbHBIX 33Jad 10 pPAClO3HABAHWIO OPraHMYEeCKUX BELIECTB) C
coOio/ieHeM MmpaBwil  Oe3omacHOro oOpalieHus C  BellecTBaMHM U J1aOOpaTOPHBIM
o0opynoBanueM, (GOpMyJIHpOBaTh 1€ MCCIENOBAaHUS, MPEACTABIATh B Pa3IM4HON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTb;

c(OPMHPOBAHHOCTh YMEHUIA:

co0roaTh MpaBuiIa 3KOJIOTMYECKH 11€JeCO00pa3HOro MOBENEHUS B OBITY M TPYIOBOM
JESTEIbHOCTH B IIENIIX COXPAHEHHUsS] CBOETro 3J0POBbs, OKpPY)KAIOIIEH HPUPOAHON cpenbl U
JIOCTUXKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCUYECKOTO JIEMCTBUS HA JKHUBBIE OPraHU3MbI ONpPEAEIEHHBIX
OpPraHMYECKUX BEIIECTB, NOHUMas cMbIci nokazatesns [1/1K;

aHAJM3UpPOBaTh  L1€J1€COO0OpPa3HOCTh  NPUMEHEHHsS  OpPraHMYecKHX  BEUIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHUS PUCK-TI0JI3a;

c(OPMHPOBAHHOCTh YMEHMH: OCYIIECTBIATH IIE€JICHANPABICHHBI MOUCK XUMHYECKOM
uH(pOpMallK B PA3IMYHBIX HMCTOYHUKAX (HayyHas W ydyeOHO-Hay4Has JHUTepaTypa, CpelcTBa
MaccoBoi uHGopMmanuu, VHTEepHET W [pyrue), KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(popMalrio, epepadbaTbiBaTh €€ M UCIOIb30BaTh B COOTBETCTBUU C MOCTABICHHOW ydueOHOM
3aJaden.

11 KJIACC

[IpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca OTPaXkaroT:

cOPMUPOBAHHOCTh  MPEJCTABICHUI: 0  MarepuaJbHOM  €IHWHCTBE  MHDa,
3aKOHOMEPHOCTSIX M MTO3HABAEMOCTH SIBJICHUN MPUPOBI, O MECTE U 3HAUEHUU XUMHUU B CHCTEME
€CTECTBEHHbIX HayK M €€ poJid B 00ECHeUYEeHUU YCTOWYMBOTO PA3BUTHS, B PEUICHUH MPOOJIEM
9KOJIOTHYECKOM, SHEPreTH4YeCKON U MUIIEBOM O€301MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3TaHUN
HOBBIX MAaTepUaoB, HOBBIX HCTOYHHKOB DJHEPIUHM, B O0OECIEUEHHH PALUOHAIHLHOTO
MPUPOIOTIONB30BaHUs, B (DOPMHPOBAHHM MHPOBO33PEHUS U OOIIEH KyIbTyphl YelOBEKa, a
TaKXe IKOJIOTHYECKA 00OCHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPeae;

BJIAJICHUE CHUCTEMOW XHMMHMUYECKUX 3HAaHHM, KOTOpas BKIIIOYAET: OCHOBOIOJAraroliue

MOHSITHUS — XUMUYECKUH DTIEMEHT, aTOM, PO aTOMa, H30TOIBI, DJIEKTPOHHAS 000JI0YKA aToMa, S-
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, p-, d-atoMHbIe OpOWTAIM, OCHOBHOEC W BO30YXJIEHHOE COCTOSHHUS aroma, THOpUIAM3AIINsS
ATOMHBIX OpOWTaneil, HMOH, MOJIEKyJa, BAJICHTHOCTH, JIIEKTPOOTPHIIATEIHLHOCTh, CTENEHb
OKUCJICHUSI, XUMHYECKasi CBs3b (KOBAJICHTHAs, MWOHHAsA, METAJUIMYECKas, BOJOPOIHAs),
KpUCTaJUTMUECKasi peméTka, XUMHUYECKash pPEaKius, PacTBOp, SJIEKTPOJIUTHI, HEIIEKTPOJUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMANMs, CTENEeHb JUCCOLIMAIMM, BOJOPOAHBIM  IOKA3aTelb,
OKHUCJIUTEJb, BOCCTAHOBUTEIb, TEINIOBOU 3((HEeKT XMMUUYECKON peakiuu, CKOPOCTh XUMUYECKOM
peakiuu, XHUMHUYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TE€OpUs DBIEKTPOIUTHUECKOM
aucconuanuu, nepuogudeckuid 3akoH J[.M. MenpneneeBa, 3aKkOH COXpaHEHHUs MacChl BELIECTB,
3aKOH COXPAHEHMS W INPEBpAIICHUS HEPTrUU IPU XUMHUYECKHX PEAKIHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JISKAIIME B OCHOBE MOHUMAHHUS MPUUYMHHOCTH M CHUCTEMHOCTH
XUMUYECKUX SIBJICHUM; COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHHWU BEIECTBA HA ATOMHOM,
WOHHO-MOJICKYJISIPHOM M HAJMOJICKYJIIPDHOM YPOBHSIX; TPEIACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJUHAMUYECKMX UM KHUHETHUYECKHX 3aKOHOMEPHOCTSAX HX
NPOTEKaHUs, O XHWMHYECKOM DPAaBHOBECUHU, pacTBOpaXx M  JIUCIEPCHBIX CHUCTEMAaX;
dakTosornueckrue CBEJACHUS O CBOMCTBAX, COCTABE, MOTYYCHUH U 0€30MaCHOM HCIIOJIb30BAHUU
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW EATEIHHOCTH YeJIOBEKa,
00IIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO ITPOU3BOJICTBA;

cOPMUPOBAHHOCTh ~ YMCHHIA:  BBISABJISTH  XapaKTepHbIC  IMPU3HAKH  TIOHATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME MOHSATHUS TPHU OMUCAHUU
HEOPTraHWYECKUX BEIECTB U UX MPEBPAILCHU;

c(OpPMUPOBAHHOCTh YMEHHS HCIOJNH30BaTh XMMHUECKYIO CHMBOIUKY JUJISi COCTaBJICHUS
dbopMyn BemIECTB W YpaBHEHUN XUMHUYECKHX pEaKIHMi, CUCTEeMAaTUYECKYI0 HOMEHKJIATYpPy
(IUPAC) u TpuBHanbHbIe HA3BaHUSI OTAETHHBIX BEIIECTB;

chOPMUPOBAHHOCTh yYMEHHUS OMpPENeNsITh BAJICHTHOCTh M CTENEHb OKHUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJUHEHUSAX, BHJ XHUMHYECKOW CBsI3UM (KOBAJICHTHAs, WOHHAs,
MeTaJUIMuecKasi, BOJIOPO/IHAS), TUIT KPUCTAIUIMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHUSA OOBICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3M U TUMA KPUCTAUNIMYECKOW PEIETKH, OOMEHHBIM U JOHOPHO-aKIENTOPHBIN
MEXaHHU3MBbI 00pa30BaHUs KOBAJIIEHTHOU CBSI3U;

c(hOpPMUPOBAHHOCTh YMEHHI: KIAacCU(PUIIUPOBATh: HEOPraHWYECKHE BEIIeCTBa MO HUX
COCTaBy, XMMHYECKUE PEAKIMH MO Pa3IMYHbIM MpU3HAKAM (YHUCITY M COCTaBY pearupyroumx
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peakluu, U3MEHEHUIO CTENeHeH OKHUCIEHUS DIIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3atopa U JPYTHe); CaMOCTOSTENILHO BHIOMpATh OCHOBAHHS H
KPUTEPUU JJI KITaCCU(PUKAINHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKIIHiA;

c(hOpMHUPOBAHHOCTh YMEHHsI PACKPBIBaTh CMBICT Tiepuoguyeckoro 3akona J[. U.
MenneneeBa ©  JACMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBACHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE aTOMOB U HOHOB
XMMUYECKHX 3JIEMEHTOB TNepBoro—uerBéproro mnepuoaoB Ilepuogmueckoit cucremsr JI.U.
MeneneeBa, UCHOJb3Yys MOHATUS «IHEPTreTUYECKUE YPOBHMUY, «IHEPTETHUUECKUE MOJYPOBHH,
«s-, p-, d-atoMHbICe OpOWTAIN», «OCHOBHOE M BO30YKIEHHOEC SHEPreTHUECKUE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U UX
COEMHEHMH 110 TiepuoaaM u rpynmam Ilepuognyeckoii cucremsl [. 1. MenneneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;
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chOpPMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OONIME XUMUYECKUE
CBOMCTBA BELIECTB PAa3JIMYHBIX KIJIACCOB, MOATBEPKIATH CYIIECTBOBAHUE TN€HETHUYECKOW CBSA3U
ME¥K]1y HEOPTAaHUYECKUMU BEIIECTBAMU C TIOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKHX
peaKkuuii;

c(OPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CYHITHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuil MOCPECTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHca 3TUX peaklMid; peakuuidl HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAUIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOJIN3A; Peakuil KOMILJIEKCOOOpa3oBaHUsa (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IMHKA U
ATIOMHUHMS);

c(OPMUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TWPOTCKAHUS XHUMHYECKHUX
peakuuMii ¢ y4€TOM HX DSHEPreTHYECKUX XAPAKTEPUCTHUK, XapaKTep H3MEHEHUS CKOPOCTH
XUMUYECKOW PEaKIMU B 3aBUCHMOCTHU OT PA3IMYHBIX (PAaKTOPOB, & TAKKE XapaKTEP CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUSI 1O]] BIUSHUEM BHEIIHUX Bo3nencTuil (nmpuniui Jle llatense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMUUYECKHE PEAKIIUH, JIeKAIINE B OCHOBE
MPOMBINIICHHOTO TOJYYeHHs] CEPHOM KHUCIOTHI, aMMHaka, OOIIMe Hay4yHble MPUHIUIIBI
XUMHYECKHX TPOU3BOJCTB; LEIECO00PAa3HOCTh NPUMEHEHHUS HEOPraHMYEeCKHX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(OPMUPOBAHHOCTh BJAQJICHUS CHCTEMOW 3HAHUKW O METOJaX HAyYHOTO IMO3HAHUS
SIBIICHUN TPUPOABI — HAONIOJCHHUE, WU3MEPEHUE, MOJCIUPOBAHUE, IKCIEPUMEHT (peallbHBIA U
MBICJICHHBIN), HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NMPUMEHSITh dTH 3HAHUS TPU
HKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB U JJisi OOBSCHEHHUS] XUMHUYECKUX SIBJICHUU,
MMEIOILIUX MECTO B MPUPOJE, TPAKTUUECKON AEATEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(hOpPMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBS3b XUMUYECKUX 3HAHHUM C MOHSATHSIMHU
U TPEACTaBICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Ui 0Oojee OCO3HAHHOTO
IMOHUMaHUsl MaTEPUATILHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUYETHI: C UCIOJB30BAHUEM TMOHSATUHI
«MaccoBas JI0Js BEIIECTBA B PAaCTBOPE» M «MOJISIpHAs KOHILIEHTPAIMs»; MacChl BEIIECTBA WJIU
00b€éMa Ta3a MO W3BECTHOMY KOJMYECTBY BEIIECTBa, Macce MWIM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOrO A(QeKkTa peakiuu; 3HAYCHUS BOJIOPOTIHOTO
[oKa3areyiss pPacTBOPOB KHUCIOT W IIEJIOYEHM € M3BECTHOM CTENEHBI JIHUCCOLMALMU; MacChl
(0O0BbEMa, KOMYeCTBa BEIIECTBA) MPOIYKTa PEAKIMU, €CITU OJJHO U3 UCXOAHBIX BEUIECTB JAHO B
BHUJIE pAcTBOpa C OIPEACIEHHOW MacCOBOM [OJIEM PACTBOPEHHOIO BEIIECTBA WA JAHO B
U30BITKE (MMEET MPUMECH ); TOJI BBIXO/1a MTPOIYKTA PEAKIIUU; 00BEMHBIX OTHOIIIEHUI ra30B;

c(hOpPMUPOBAHHOCTh YMEHUN: CAMOCTOSTENHHO MJIAHUPOBATH U MPOBOAUTH XUMUYECKUI
AKCIIEPUMEHT (TIPOBE/ICHNE PEaKITUii HOHHOTO OOMEHa, IMOATBEPKICHIE KaueCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEIIECTB, ONMPEIEIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHAUKATOPOB,
W3y4eHUE BIUSHHUS PA3TUYHBIX (AaKTOPOB HA CKOPOCTh XHUMHYECKOW pEaKInu, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/ad 1o TeMaM «Metamie» u «HemeTtamibl») ¢ coOM0IeHHEM MPaBUIT
0e30macHOrO oOpalieHus C BellecTBaMH U JabopaTopHBIM 00OpyAOBaHUEM, (HOPMYIHPOBATH
[eNb HWCCICNOBAaHUS, TMPEACTABISATh B pa3iuyHOW ¢GopMe pe3yiabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUU: COOIIOIATh MTPABIIIA MOJIB30BAHUSI XUMUYECKOU TTOCYI0N U
nabopaTtopHbIM 000pyAOBaHKEM, OOpallleHUsl ¢ BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSIMHU
[0 BBIMOJHEHUIO JIa0OPATOPHBIX XUMHUYECKUX OIBITOB, JKOJOTUYECKH I€]Ieco00pa3Horo
MOBEEHNUA B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIAX COXPAaHEHUS CBOETr0 370pPOBbS,
OKpYXalolllell TPUPOAHOW Cpenbl U JNOCTHXKEHUs €€ YCTOWYMBOTO pa3BUTHS, OCO3HABATh
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ONACHOCTh TOKCHYECKOIO JICWCTBHUS HA JKUBBIE OPraHU3MbI ONPEACIIEHHBIX HEOPTaHUYECKUX
BEIIIECTB, TOHKMMas cMbIc nokazarens [1JIK;

c(OPMUPOBAHHOCTh YMEHHIA: OCYIICCTBISITh IICJICHANIPABICHHBI TOUCK XHUMHYECKOMN
uH(pOpMAIllMK B PA3IMYHBIX MCTOYHWKAX (HaydyHas W y4eOHO-HAy4HAsl JHUTEpaTypa, CpeiacTBa
mMaccoBoi uHGopMmanuu, VHTEpHET W Jpyrue), KPUTHYECKH aHAIM3UPOBATh XUMHYECKYIO
uH(popMalrio, nepepadbarbiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICEHHOHN y4eOHOM
3aa4en.

B ¢denmepanbHbIX W pETrHOHANBHBIX TPOIEAYpax OLEHKH KadecTBa 0Opa3oBaHUS
UCIIONIB3YETCSl mepeyeHb (KoAu(HUKATOp) paclpeleseHHbIX 10 KjiaccaM IPOBEPSEMbIX
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa30BaTEIbHOW MPOTPaMMBbl CPEIHETO
o011ero o0pa3oBaHUs U JIEMEHTOB COAECPIKAHUS 110 XUMHUHU.

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHOl nporpammsl (10 kimacc)

Kon [TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTebHON MPOTrpaMMBbl CPETHEr0 0011IeT0 00pa30BaHUS
pe3ysbTara
1 TeopeTnueckne OCHOBBI OPraHUYECKON XUMUH
1.1 ChopMUPOBAaHHOCTh TPEJICTABICHUN O XUMHYECKOW COCTABISIONICH

€CTECTBEHHOHAyYHOW KapTHHBI MHMpA, POJIM XUMHH B MO3HAHUU SIBICHUN
OpUpoabl, B (OPMHUPOBAHUU MBIIUIEHUS M KyJIbTYphl JHYHOCTH, €€
(YHKIIMOHATBHOW  IPaMOTHOCTH,  HEOOXOAMMOM i1 pelleHus
MPAKTUYECKUX 3a/ad M SKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0POBBIO U IPUPOAHOH cpejie

1.2 Bnanenune cucteMod XMMWYECKMX 3HAHWH, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIararoIme MOHATHUS (Monexyna, BaJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKasl CBA3b, MOJIb,
MOJISIpHAas macca, MOJISIPHBIN 00BeM, YTJIEPOIHBIN CKeEJIeT,
(dbyHKIMOHATBHAS rpyirmna, paaukan, U30Mepu, W30MEPBHI,
FOMOJIOTUYECKUH  psAll, TOMOJIOTH, YIJIE€BOAOPOMABI, KHUCIOPOI- U
a30TCO/IEpXKAIINE COSAUHEHHUs, OWOJOTMYECKH aKTHBHBIC BEIIEeCTBa
(yrmeBombl, >KUpBI, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCIMHEHHUS); TEOPHH ©  3aKOHBI  (TeopHs
XUMHUYECKOTO CTPOEHHMs opraHuyeckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHH, (HAKTOJIOTHUECKUE
CBEICHMS O CBOHCTBaX, COCTaBe, IMOJYYeHHMH U  0e30macHOM
WCMOJIb30BAHNM BaXKHEHUIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH JEeATEeIHLHOCTH YeTIOBEKa

1.3 ChopMupoBaHHOCTh YMEHUI BBISIBIATH XapaKTepPHbIE MPU3HAKHU MMOHATHH,
yCTaHaBJ'II/IBaTI) nux B3auMOCBA3b, HUCITIOJIB30BAThH COOTBCTCTBYIOHII/IG
MIOHATUA TPU OINHUCAHMM COCTaBa, CTPOCHUA M  IIPEBPALLCHUU
OPraHNYeCKUX COCTUHEHUHN

14 c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYIO CHMBOJIMKY IS
COCTaBIICHUS MOJEKYJIAPHBIX u CTPYKTYPHBIX (pa3zBepHyTOii,
COKpalleHHOW) (OpMyJT  OpraHMYECKHX  BEHIECTB M ypaBHECHUU
XUMHUYCCKUX peaKHHﬁ, H3TO0TaBJIMBAaTh MOJICIN MOJICKYJT OPraHUYCCKHUX
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BEIIECTB IS WUTFOCTPAIIMA WX XHMHUYECKOTO M IPOCTPAHCTBEHHOTO
CTPOCHUS

1.5

CdopmupoBaHHOCTH YMEHHIA yCTaHABIIUBATh MIPUHAIIC)KHOCTD
W3YYCHHBIX OpPraHMYECKHX BEIIECTB II0 HMX COCTAaBy W CTPOCHUIO K
onpeIeICHHOMY KJlaccy (TpyIIe) COeMMHEHUI (YyTraeBOAOPObl, KUCIOPO/
U a30TCOJCPIKAIINe COCTUHEHHS, BBICOKOMOJICKYJISIPHBIC COCIMHEHUS),
JaBaTh UM Ha3BaHUs 10 cuctematuyeckoi HomeHknatype (IUPAC)

1.5

ChopMupOBaHHOCTb YMEHMSI ONpEIENsATh BUAbI XUMHYECKOH CBSI3U B
OpPraHMYECKUX COECAUHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

ChopMupoBaHHOCT YMEHUSI MPUMEHSTh: MOJOKCHHSI TEOPUU CTPOCHUS
oprannueckux BemecTB A.M. ByriepoBa nnsi oOBbsICHEHHS] 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT MX COCTaBAa W CTPOEHUSA; 3aKOH COXPAHECHHS MaCChI
BEILIECTB

yI‘J'ICBO,I[OpOI[BI. KHCJ’IOpOI[COI[Gp)KaH_[I/Ie n a30TCoACPIKAIIUC
OpraHn4€CKrUC COCAUHCHM. BI:ICOKOMOHGKy.]I?IpHBIe COCOAMHCHUS

2.1

ChopmupoBaHHOCTE yMEHUW TPUBOAWTH TPUBHAILHBIC HA3BaHUS
OTJICbHBIX OPraHUYeCKHX BEIIECTB (ITHJICH, MPOIMMIICH, AaleTHIICH,
STWICHTJINKOb, TJUICPUH, (EHON, (OPMANBICTHI, AaleTaIbICTH/I,
MypaBbMHAsE KHCJIOTA, YKCYCHas KHUCIIOTA, OJICMHOBas  KHCIIOTa,
CTeapuHOBAs KUCIIOTA, TIIFOK03a, PPYKTO3a, Kpaxmall, IeJITI0I03a, TIIUIHH)

2.2

CpopMUpPOBAaHHOCTP yYMEHUW  XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
¢uznueckue W XUMHYECKHWE CBOWCTBAa THIHYHBIX MpEICTaBUTENEH
pa3IMYHBIX KJIACCOB OPTraHWYECKUX BEIIEeCTB (METaH, JTaH, JTHUJIEH,
MpoMNuieH, aneTuieH, OyramueH-1,3, wmerunOyraguen-1,3, OeHzodn,
METaHOJ, JTaHOJ, JTHJICHIJIMKOJIb, TJIMIEPUH, (EHOJN, aleTalbIACTU/I,
MypaBbMHAsg M YKCYCHas KHUCJOTBI, TJIOKO3a, Kpaxmal, LeJUI03a,
aMUHOYKCYCHasl KHCIJIOTa)

2.3

ChopMHpOBaHHOCTh YMEHHSI WILIIOCTPUPOBATh TI'E€HETHYECKYIO CBSI3b
MEXy TUIIUYHBIMU MIPEICTABUTENSAMH PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEUIECTB YPaBHEHUSIMH COOTBETCTBYIOUIMX XUMHYECKMX pPEaKIHUil ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (popmMyt

2.4

CdopmupoBaHHOCTH YMEHUS XapaKTepU30BaATh MCTOYHUKHI
YTJIEBOJIOPOTHOTO CHIPhS (He(PTh, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI HUX
nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

XUMHS U )KU3Hb. PacueTnbl

3.1

CpopMUpOBAaHHOCTH YMEHUW BIJIAJIETh CUCTEMOW 3HAHWK 00 OCHOBHBIX
METOAaX HAYYHOTO MO3HAHHUA, UCIOJb3YEMBIX B XUMHHM NIpPH H3YUYECHUU
BEIIECTB W  XMMHYECKMX sBJICHUN  (HaOmoneHHWe, W3MEpEeHHE,
SKCIEPUMEHT, MOJEIMPOBAHUE), MCIOJb30BaTh CUCTEMHBIE XHMHUYECKHE
3HaHUA U1 NPUHATHS PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUAX,
CBSI3aHHBIX C BEILIECTBAMH U UX TPUMEHEHUEM

3.2

ChopmupoBaHHOCTE  yMEHHI  COONIOATh  TpaBHIa  IOJB30BaHUS
XUMUYECKOH TIOCyAOoW U J1abopaTOpHBIM O0OpYJOBaHWMEM, a TaKKe
IpaBujia 06paH_[CHI/I$I C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKHUAMU I10
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BBITTOJIHEHU IO na6opaTopHHx XUMHYCCKHX OIIBITOB

3.3

ChopMHPOBAaHHOCTh YMEHHUIl IUIAHUPOBATh W BBIMOJIHATH XMUMHYCCKHIA
SKCIEPUMEHT (TPEBpAILECHUS OPraHUYECKHUX BEILECTB NpPHU HarpeBaHUW,
MOJyYeHHE JTHJICHA W M3YYCHHE €ro CBOMCTB, KAueCTBEHHBIC DPEaKI[HH
OpraHn4YC€CKUX BCHICCTB, ACHATYypaLUsd 6GHKOB IIpyU Harp€BaHuH, LIBCTHLIC
peakiuu OCIKOB) B COOTBETCTBHM C MPABUIIAMH TEXHUKH OE30MACHOCTH
npu  oOpalieHHH C BEHIECTBAMH W JIA0OPATOPHBIM 00OPYIOBAHHUEM;
NPEACTABIATh PE3yIbTaThl XUMHUECKOTO IKCIIEpUMEHTa B (hOpME 3amucu
YpaBHEHHMH COOTBETCTBYIOIIMX pPEaKUWil U (OPMYIHPOBATH BBHIBOIBI HA
OCHOBE 3THX Pe3yJIbTaTOB

3.4

ChopmupoBaHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHS MO XMUMHYECKUM
ypaBHEHHMsIM (Macchl, 00ObEeMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA HIIH
MPOJYKTA PEAKIMH MO0 U3BECTHBIM Macce, 00beMy, KOIMYECTBY OJJHOTO U3
HCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKLIUHN)

3.5

ChopMupOBaHHOCTb YMEHHM KPUTHYECKU aHAIM3UPOBATh XMMUYECKYIO
MH(POPMAIIHIO, TIOTYYaeMyI0 U3 pa3HBIX HCTOYHHKOB (CpeACTBAa MacCOBOU
uHdopmanuu, cetb HTEpHET U Ipyrue)

3.6

ChopmupoBaHHOCT,  yMEHUN  COONIOAATh  MpaBWJIa  AKOJOTMUYECKU
11eJ1eco00pa3HOro MOBENEHHs B OBITY M TPYAOBOH NEATETLHOCTH B IIEISAX
COXPAaHEHUS CBOETO 3JI0OPOBbS M OKpPYXKAIOIIEW MPUPOTHOM CpEeIbl,
OCO3HAaBaTh OMACHOCTh BO3/EUCTBUS HA KHUBbIE OPTraHU3MBbl OIPEIEIEHHBIX
OpraHMYECKUX BelIecTB, MOHMMas cMbicn nokaszarens [1JIK (mpenenpHO
JOTTYCTUMOW  KOHIEHTPAIMH), TOSCHATh Ha TMpUMEpax CIOCOObI
YMEHBUIEHUSI ¥ MPEJOTBPALLECHUS UX BPEIHOI'O BO3JECHCTBHS Ha OpPraHU3M
YeJioBeKa

[Tposepsiembie aneMenThI coaepkanus (10 kmacc)

Kon

HpOBCpHCMHfI SJICMCHT COACPIKAHUA

TeOpeTI/I‘lCCKI/IC OCHOBBI OpraHquCKOfI XUMHHU

1.1

IIpeamer opraHM4ecKo XMMHMH: €€ BO3HUKHOBEHHME, Pa3BUTHE U 3HAYCHUE B
ITOJIy4YEHUN HOBBIX BEIIECTB M MaTepHalOB. TeOopHsl CTPOEHUS OpPTraHUYECKHUX
coequHeHnil A.M. byTnepoBa, €€ OCHOBHBIE ITOJOKEHUS

1.2

CtpykTypHble (QOPMYJIBI OpraHMYECKHX BeIIeCTB. [OMOJOTrHs, H30MEpHs.
XuMuyeckasi CBS3b B OpPraHMYECKHUX COEIMHEHUSX - OJIMHApHbIE U KpaTHBIE
cBs3u. [IpencraBienue o KinaccupUKAIMU OPraHUIECKUX BEIIECTB

1.3

Homenknarypa opraHndeckux COeIUHEHHH (cucTeMaTHdeckas) U TpUBHAJIbHBIE
Ha3BaHMsI BAKHEHIINX IPEJCTABUTEIEN KIACCOB OPraHMUECKUX BEILIECTB

Yri1eBo10posl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH - mpocTenime
NPEJCTaBUTENIN AJIKAHOB: (PU3MUYECKHE M XHUMHUYECKHE CBOMCTBA (peakuuu
3aMELIEHUS U TOPEHUs), HAXOXKACHHUE B IIPUPOJIE, TIOJYyUYEHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psAx. OTHUIEH U IPOINUIEH -
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MPOCTEHIINE MPEACTABUTENN aJIKEHOB: (U3MUecKHe M XHUMHUYECKHE CBOWCTBa
(peakuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THApPATALUU, OKUCICHUS U
MOJIMMEPH3AIIH ), TOJy4YeHUE U IPUMEHEHHE

2.3

Ankanuensl: OyramueH-1,3 u wMerunOyramueH-1,3: cTpoeHHE, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA (peakuus nojuMepusanuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa ¥ pe3UHBI

2.4

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psi. ALIETHIICH -
NPOCTEHINI TPEJCTaBUTENb aJIKHHOB: COCTaB, CTpPOCHHE, (u3HdYecKue WU
XMUMUYECKHE CBOMCTBA (peakiui THAPUPOBAHUS, TaJIOTCHUPOBAHUS, THAPATALIUH,
TOpEHUs), MOTydeHNUE U IPUMEHEHHUE

2.5

Apenbl. benzon: cocraB, crpoeHue, (uU3MYECKHME W XHMHUYECKHE CBOWCTBA
(peakuuy raJoreHupOBaHUs U HUTPOBAHUSA), IOJyYeHHE U npuMeHeHue. Tomyou:
COCTaB, CTpOEHME, (HU3UUECKHEe M XMMHUYECKME CBOWCTBA  (peakuuu
raJIOTEHUPOBAHUSA W HUTPOBAHMS), NOJyYEHUE MU IMpPUMEHEHHE. TOKCHUYHOCTh
apeHoOB. ['eHeTnyeckas CBS3b MEXIY YIJICBOJOPOJAMH, MNPUHAIICKAIIUMU K
Pa3IMYHbIM KJ1accaM

2.6

IIpuponHble HWCTOYHMKHM yriaeBoAopoaoB. IlpuponHslii ra3 M IOIYTHBIE
HedTsanble ra3pl. HedTs u ee mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
[IEPETOHKA, KPEKUHI (TEpMUYECKUH, KaTaauTHYecKuil), nupoius3. [IpoaykTsl
nepepaboTku HeTH, UX IPUMEHEHHE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBbIiH
YTOJIb U IPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenbHble OAHOATOMHBIE COIUPTHI. METaHOI U 3TaHOJI: CTPOEHUE, (PU3HUECcKHe
U XUMHMYECKHME  CBOWcTBa  (peakMu ¢  aKTMBHBIMM  MeTaulaMy,
raJlor€HOBOJIOPO/IAMU, TOPEHME), NpUMEeHeHHe. BoJopojHbie CBA3M MEXITY
MOJIEKYJIaMH CIUPTOB. [leiicTBHME MeTaHOJa M 3TaHOJIAa HA OPTaHM3M YEJIOBEKa.
MHoroaroMHble CIUPTHL. DTUIICHTIMKOJIb U TIUIEPUH: CTpOEHUE, (PU3NUYECKUE U
XMMHUYECKHe CBOMCTBa  (B3aMMOJEHCTBHE CO  IIEJIOYHBIMU  METaJUIaMH,
KauecTBEHHasl Peakiisi Ha MHOroaTOMHbIE CIUPTHI). JlelicTBUE HAa OpraHu3M
yenoBeKa. [[puMeHenne rauneprHa U 3TUICHIIIKOIIS

3.2

@deHon: CTpoeHHME MOJEKyNbl, (U3MYeCKHe W XHUMHUYECKHE CBOWCTBA.
Toxcuunocth penomna. [Ipumenenue dpenomna

3.3

Anpaeruabl U KeToHbl. PopManbIerul, aleTalbAerua: CTpoeHue, (u3nIecKue u
XMMHUYECKHE CBOMCTBA (peakIMM OKHUCICHUS U BOCCTAHOBIICHUS, KaUeCTBEHHbIC
peaxkuun), noJy4eHrue u NpuMeHeHHe

3.4

OAHOOCHOBHBIE TpeielbHble KapOOHOBbIE KHUCIOTHl. MypaBbuHAs U yKCyCHas
KHUCJIOTBI: CTpOeHHe, (pU3nuecKue M XMMHUYECKHe CBOMCTBa (CBOiicTBa, oOuue
JUId KJlacca KHUCJIOT, peakuusl STepuHKanuM), MOJydyeHUE M TPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsE KUCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbljIa Kak cOJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOILEE JIeHCTBHE

3.5

CrnoxHble 3QHUPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ' MAPOIU3 CIOKHBIX
a¢upoB. XKupsl. ['mapomms xupos. [Ipumenenue xupoB. buonorudeckas poib
AKHUPOB

3.6

VYrneBoabl: cocTaB, KilacCU(PUKALUS YIIIEBOAOB (MOHO-, - M TOJHCAXAPUIbI).
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['moko3a - mpocTelmmii MOHOCaxapul: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIBI,
(du3nUecKue U XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C THIPOKCHIOM MEIU
(IT), okucieHne aMMHAYHBIM PacTBOpoM okcupaa cepedpa (I), BocctaHoBiIcHUE,
OpO’KEHHE TIIIOKO3bI), HAXOXKJICHUE B MPHUPOC, NMPUMEHEHHE, OUOIOTHYecKas
poib. DotocunTe3. PpyKTO3a KaKk M30Mep MIOKO3bl. Kpaxmai u memntono3a Kak
npupoaHble monuMepbl. CTpoeHHE Kpaxmala W IeJUTI0NIO3bl. Du3ndyeckue u
XMMHAYECKHE CBOWCTBA Kpaxmaia (THIPOJIn3, KaYeCTBCHHASI PEAKIIUs C HOJIOM)

4 A3OTCO,Z[€p)KaH_II/I€ OpPraHu4€CKUeC COCANHCHUA

4.1 AMUHOKHCIIOTBI KaK aM(OTepHbIe OpraHWYecKHe coeAuHeHHus. Du3nueckue u
XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpUMepe IMiuHa). buosornueckoe
3Ha4eHHe aMUHOKHCIOT. [lenTu bl

4.2 benku kak nOpHUpOAHBIE BBICOKOMOJIEKYJSIpDHBIE coequHeHus. IlepBuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OeNKOB. XMMHUYECKHUE CBOWCTBA OEIKOB:
TUIPOJIU3, ACHATypalusl, KAYeCTBEHHbIE peakluy Ha OeIKu

5 BrIcOKOMONIEKYIISIpHBIE COEITMHEHUS

5.1 OcHOBHbIE TOHSTHSI XHMHUU BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHMI: MOHOMEp,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPU3ALINH, CPEIHSASA MOJIEKYIIsIpHas
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUHN -
MOJIMMEPHU3aLHsl U TIOJTMKOHACH LM

5.2 OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIIECTB M UX IPEBpAlLEHUN:
03HaKOMJIEHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMACC,
Kay4yykoB. [loirydeHre CHHTETUYECKOrO KaydyKa U pe3UHbI

[TpoBepsiemble TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OCHOBHOMN
oOpa3oBaTenbHON porpaMmsl (11 kiacc)

Kon [IpoBepsiembie MpeaAMETHBIE pe3yIbTaThl OCBOEHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MTPOTrpaMMBbl CpETHEr0 00111eT0 00pa3oBaHUS
pe3ynbTaTa
1 Teopernueckne OCHOBBI XUMHUH
1.1 Bnanenue cucteMoW XMMHUYECKMX 3HAHWH, KOTOpas  BKJIKOYAET:

OCHOBOIIOJIAraife MOHATUS (XUMHUUYECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs
obojouka aroma, s-, P-, d-dMeKTpOHHBIE OpOWUTATM aTOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPHUIATENBHOCTh, CTEIIEHb OKHUCIICHHUS,
XUMUYECKass CBsA3b, MOJb, MOJSIpHAs Macca, MOJSIPHBIA 0O0BeEM,
KpUCTAJUIMYECKasl PElIeTKA, THUIbl XUMHUUYECKUX PEAKUUN (OKHCIUTEIbHO-
BOCCTAaHOBHUTCJIIBHBIC, DJK30- H 3H}10TepMquCKHe, peaKHI/II/I HUOHHOTO
oOMeHa), pacTBOp, DJIEKTPOIIUTHI, HEINEKTPOJIUTHI, SIEKTPOIUTHUUYECKAS
JTUCCOIIMAITUS, OKHCIUTENh, BOCCTAHOBUTEIh, CKOPOCTh XHUMHYECKOMH
peakiuy, XHUMHUYECKOE paBHOBECHUE); TEOPHUM M 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKON  auccouuanuu, Ilepmogmueckuin  3akon .U
MeHpeneena, 3aKOH COXpaHEHUs MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU, (AKTOJOTUYECKHUE CBEIICHUS O CBOMCTBAX,
cocTaBe, TIONyYeHUH U OE30MAaCHOM HCIIONH30BAHUHM  BAKHEHIIINX
HEOPraHWYECKHX BEIIeCTB B OBITY W MPAKTHUYECKOW EATETbHOCTH
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YCJI0BCKAa

1.2

ChopMupoBaHHOCTh yMEHUN BBISBISATH XapaKTepHble MPU3HAKU U
B3aUMOCBSI3b M3YUYCHHBIX TOHATUM, MPUMEHSATH COOTBETCTBYIOIIHE
MOHATHSI TIPH OMHCAHUU CTPOCHMS U CBOWCTB HEOPTaHUYECKUX BELIECTB U
WX T[peBpalleHUH; BBIABIATH B3aUMOCBA3b XWUMHUYECKMX 3HAHUU C
MOHATUSIMH U MIPEJICTABICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

BJIa[[eHI/Ie OCHOBHBIMM MCTOAAMU HAYYHOI'O IIO3HAHUA BCHICCTB H
XUMAYECKUX  SIBJICHUH  (HAOJIOJICHWE, W3MEPEHUE, OKCIEPUMEHT,
MOJICJIUPOBAHNE)

1.4

ChopMupoBaHHOCTE YMEHHI OMNPENENATh BaJCHTHOCTh M  CTENCHb
OKHCJICHUSI XMMHUUYECKUX 3JIEMEHTOB B COCAMHEHUAX PaA3JIMYHOIO COCTABa,
BHJI XUMHYECKOM CBs3M (KOB&JICHTHAs, WOHHAs, MeTaJuIMYecKas,
BOJOPOJHAs) B COCOUWHEHHUSX, THUIl KPUCTALIMYECKOH  PEIIeTKH
KOHKPETHOTO BEILIECTBA (aTomHas, MOJIEKYJIIpHAS, HMOHHas,
MeTaJlJT4ecKast)

1.5

ChopmupoBaHHOCT, YMEHUH ONpENeNsaTh XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTH YMEHHS KJIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKITUH TI0
pa3IMYHBIM TpH3HAKaM (YUCIy M COCTaBy pEarupyroliuX BEIIECTB,
TerioBoMy 3(G(dEKTy peakiuy, W3MCHCHHI0 CTENCHEH OKHUCIICHHS
AJIIEMEHTOB, 0OPAaTUMOCTH PEAKIUH, YIaCTHIO KaTaanu3aTopa)

1.7

ChopMupoBaHHOCTb YMEHUH COCTABJIATh YPAaBHEHUS PEaKLUN pa3IMyHbIX
TUIIOB, TIOJHBIE U COKpAIllEHHbIE YpPaBHEHMsI peaklMii MOHHOro oOMeHa,
YUUTBIBAs YCIOBHS, IPU KOTOPBIX ATH pEaKLUU UAYT 1O KOHIA

1.8

CchopMupoBaHHOCTh YMEHHMH TPOBOAMUTH PEAKLMHU, MOJATBEpPIKIAIOIINE
KAueCTBEHHBIH  COCTAaB  PA3JIMYHBIX  HEOPraHWYECKHMX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IYyTEM MOHBI, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB

1.9

ChopMUpPOBAaHHOCTE yMEHUH pacKpbhIBaTh CYIIHOCTh OKHUCIWUTEIHHO-
BOCCTQHOBUTENIBHBIX PEAKIMH MOCPEICTBOM COCTABJICHHUS 3JEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

ChopMUpPOBAaHHOCTE  yMEHHH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHYECKOHN peakinu OT Pa3INdHbIX (PaKTOPOB

1.11

ChopMUpPOBAaHHOCTE ~ yMEHHH  OOBSACHATH  XapakTep  CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTHM OT BHEIIHErO0 BO3JEHCTBUS
(npunnun Jle Hlatense)

OO6m1ast 1 HEOpraHUYECKask XUMHUS

2.1

CdopMupoBaHHOCTH YMEHUH pacKpbIBaTh CMbICT [leproamdeckoro 3akoHa
JAN. MeHneneeBa W JIEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOLIYIO,
OOBSCHHUTEIIBHYIO U POTHOCTUYECKYIO (DYHKITIH

2.2

ChopMUpOBaHHOCTh YMEHHH XapaKTepU30BaTh IEKTPOHHOE CTPOCHUE
aTOMOB XMMMUECKUX 3J1eMeHTOB 1 - 4 nepuoaos Ilepuonndeckoi cuctemMsl
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xuMudeckux snemeHToB .M. MenaeneeBa, HCIonb3ys mousatus "s-, p-, d-
JJIEKTPOHHBIE  opOuTamu", '"sHeprermueckue ypoBHHU", OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XHUMHMYECKHUX DJIEMEHTOB M HX
COCIMHEHMM 10 1nepuojaM U rpymnam llepuonuuyeckon CuUCTEMBI
xuMudeckux diaemenToB .M. Menaeneena

2.3

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
MONTBEPXKIaTh  CYIIECTBOBAHME  T'CHETHYECKOM  CBSI3U  MEXIY
HEOPraHUYECKUMU BEIIECTBAMH C MOMOIIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA

2.4

CdopmupoBaHHOCTH YMEHHUH yCTaHaBIUBATh MIPUHA/IICKHOCTD
HEOPraHMYECKUX BEILECTB II0 HX COCTaBYy K OIPEAEICHHOMY KJIAcCy
(rpymmne) coeauHEHHWH (MPOCThle BEIIeCTBA - METAUIbl MU HEMETallbl,
OKCH/JIbI, OCHOBaHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCTh YMEHUN UCTOIH30BATh XUMUYECKYIO CUMBOJIUKY JJIsI
cocTaBicHUS (OPMYNI BEIIECTB W ypPaBHEHUH XHMHUYCCKUX pPEaAKIIHA,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBuaibHbIE Ha3BaHUS
OTJIETIbHBIX HEOPTraHWYECKUX BEHICCTB (yrapHbIM ras, YIJIEKUCIBIA Tas,
aMMUaK, rameHas U3BECTb, HEralleHasl U3BeCThb, IUThEBAs COMA, MMUPUT U

Apyrue)

2.6

CdopmMupoBaHHOCTh YMEHUN XapakTepu3oBaTh (OMHUCHIBATh) OOIIME
XMMHYECKHE CBOMCTBA HEOPraHMUYECKHUX BEILECTB Pa3JIMYHBIX KIIACCOB,
MOATBEPKIAaTh  CYIIECTBOBAHHWE  TIEHETUYECKOW  CBSI3U  MEXIY
HEOpPraHUYECKUMU BELIECTBAMHU c IIOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PeaKuil

2.7

CdopMHUpOBaHHOCTh YMEHMH MJIAHUPOBATh M BBINOJIHATH XUMHUYECKUN
SKCHEPUMEHT (pa3jioKeHHEe TMEepOKCHAa BOJOpOJa B TMPUCYTCTBHH
KaTajau3aTopa, ONpPEIENeHHE Cpelbl PAacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJIbHOIO HWHAMKATOpPA, BIMSHHUE pa3lIU4yHbBIX (aKTOPOB Ha
CKOpPOCTb ~ XMMMYECKOM  peaklMH, peakuud HOHHOro  OoOMeHa,
KayeCTBEHHbIE PEAaKLIMU Ha Cyjib(ar-, KapOOHAT- U XJIOPHUA-aHHOHBI, Ha
KaTHOH aMMOHMS, peIlIeHHEe OSKCIEpUMEHTAIbHBIX 3aJad 10 TeMaM
"Metamnel" u "Hemeramnel') B COOTBETCTBUM C IpaBUIAMHM TEXHUKHU
0€30MacHOCTH TMpH OOpalleHHWH C BELIeCTBAaMH U J1JaOOpPaTOpPHBIM
000pyZI0BaHUEM; TPEACTABIATh PE3yJbTaThl XMMUYECKOTO SKCIEPUMEHTA
B ¢opMe 3anmucd  ypaBHEHUH  COOTBETCTBYIOIIMX  pEAKIHH |
(GbopMyIHMpOBATH BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCTE  yMEHHH  CcOONMIOIATh  TpaBHIa  MOJB30BaHUS
XUMUYECKON TIOCYOoW U J1IabopaTOpHBIM O0OpYJOBaHHMEM, a TaKKe
mpaBmiia 0OpalleHus ¢ BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH TIO
BBITIOJTHEHUIO JTa00PATOPHBIX XUMUYECKHUX OTBITOB

2.9

ChopMUpOBaHHOCTh YMEHHI XapaKTepHU30BaTh XUMHUYECKHE MPOIECCHI,
JIC)KAIMME B OCHOBC IIPOMBIIIICHHOI'O TIIOJIYYCHUA CCpHOI71 KHCJIOTHI,
aMMHaka, a Takke CHOOPMUPOBAHHOCTh TMPEACTaBICHUN 00 00X
Hay4YHBIX IPUHIOHUIIAX U SKOJOTHYCCKUX HpOGJIeMaX XUMHUYECKOT'O
MIPOU3BOJICTBA
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XuMus ¥ kn3Hb. PacueTsl

3.1

ChopMHUpPOBAaHHOCTh TMPEJACTABICHUH O XHUMHYECKOH COCTaBIISAIOIICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHMpPA, POJIM XMMHMM B IO3HAHUU SIBICHUN
OpUpoAbl, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYPbl JHYHOCTH, €€
(YHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOMUMOM  JUIsL  peIICHHS
MPAKTUYECKUX 3a7]ad U OSKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHHUS K
CBOEMY 3/I0pOBBIO U IIPUPOJIHON cpene

3.2

ChopMHPOBaHHOCT, YMEHHMH KPUTHYECKH AHAIN3UPOBATH XHMHYECKYIO
nH(pOPMAIIHIO, TIOTYYaeMyI0 U3 pa3HbIX UCTOYHHKOB (CpeAcTBa MacCOBOM
KOMMYHHMKaIuu, ceTb IHTEpHET U 1pyrue)

3.3

ChopMHpPOBaHHOCTh ~ YMEHHMH  COONIOJATh IMpaBWJIA  IKOJIOTHYCCKH
11eJ1eco00pa3HOro MOBEACHHS B OBITY M TPYAOBOU NEATETHHOCTH B IIEISAX
COXpPaHEHUsI CBOETO 370POBbsI U OKPYXKAIOIICH PUPOTHON CpeIbl

3.4

Oco3HaBaThb  OMACHOCTb  BO3JEUCTBUSL HA  JKUBBIE  OPraHHU3MbI
ONPEACIICHHBIX BEIIECTB, MOHUMas cMbIca nokasarens 1K, moscHsaTe Ha
mpuMepax CIocoObl yMEHBIICHUS U MPEIOTBPACHHUS HX BPEIHOTO
BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA

3.5

CdopmMrpoBaHHOCTh YMEHHMM MPOBOJUTH BBIUUCIECHUS C HUCIIOJIb30BAHUEM
MOHATHUS "MaccoBasi JI0Js BellecTBa B pacTBope", 00bEMHBIX OTHOILEHHH
ra30B MPU XUMUYECKHUX PEAKIUAX, MACCHl BEIIECTBA MM 00BhEMa ra3oB 110
U3BECTHOMY KOJMYECTBY BEIECTBAa, Macce WM O00beMy OAHOTO U3
Y4acTBYIOUIMX B peakUWU BEUIECTB, TEIUIOBOrO 3¢ (eKTa peakuuu Ha
OCHOBE 3aKOHOB COXpPaHEHMsI MacChl BELIECTB, IPEBpalllEHUs H
COXPAaHEHHUS SHEPTUU

IIpoBepsieMble snemMenThI conepxkanus (11 kiacc)

Kon

HpOBCpHCMHfI SJICMCHT COACPIKAHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

XuMu4eckuil sneMeHT. AToM. Sapo aToma, M30TOMBI. DJIEKTPOHHAS 000JI0UKa.
DHepreTHYecKue YpOBHH, TOAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, -3JIEMEHTBHI.
Oco6eHHOCTH pacIipeie/IeHUs] JJIEKTPOHOB 110 OpOMUTAISIM B aTOMax 3JEMEHTOB
MEPBBIX YEThIpEX NMEPUOI0B. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

1.2

ITepnonnueckuit 3axoH u lleproauyeckas cucremMa XMMUYECKUX 3i1eMeHTOB [ .M.
MenpeneeBa. CBA3bp NEPUOAUYECKOTO 3akOHAa M [leproguyeckoil cHCTEMBI
xumuyeckux aieMeHtoB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XHMHYECKUX DSJIEMEHTOB U
0o0pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BELIECTB IO TPyINamM U IepHOoJaM.
3HavYeHNE NEPUOJUYECKOTO 3aKOHA B Pa3BUTHUN HAYKU

1.3

Ctpoenne BemniecTBa. XHMHUYECKass CBA3b. BuAbl XUMHUYECKOW  CBS3U
(KoBaJieHTHAsT HEMOJISIpHAsE W TOJsIpHAs, HWOHHAs, MeTajnyeckas). HoHBI:
KaTHOHBI U aHUOHBI. MeXaHNU3Mbl 00pa30BaHUs KOBAJICHTHON XMMHUYECKOM CBSI3U
(0OMeHHBIN M TOHOPHO-aKLENTOPHBIH). BogopoaHas cBsi3b

1.4

BanenTtHoCTh. DnekTpooTpULIaTENbHOCTh. CTENEHb OKUCIICHUS
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1.5

BemecTBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. THIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA
BEUIECTB OT THUIA KpHUCTaUIMYecKol pemeTku. IloHATHE O AUCIEPCHBIX
cucteMax. VMcTuHHBIE M KOJUIOMJIHBIE pacTBOpPbL. MaccoBasi 10js BelIecTBa B
pacTtBope

1.6

Krnaccudukanusa Heopranmueckux coequHeHnii. Homenkinatypa HeopraHu4ecKux
BELIECTB

1.7

XUMHYecKasi — peaKIusl. Kinaccudukammss  XMMUUYECKMX  pEaKIuid B
HEOPraHUYeCKOW U OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHSI MAacChl BELIECTB,
3aKOH COXPaHEHUs U MPEBPAILCHUS SHEPTUHU MPU XUMUYECKUX PEaKIUIX

1.8

CKOpOCTb pe€akuuun, €€ 3aBUCUMOCTD OT PA3JIMYHBIX (1)aKTOp0B

1.9

OOpatuMble peakuuud. XuMHUYecKoe paBHoBecue. DaKToOpbl, BIUAIOIIKME Ha
COCTOsIHME XuMHUecKoro pasHosecus. [Ipunnun Jle Hlarense

1.10

Onexrponutryeckas auccoruanus. CwibHble u ciabbie dnexTpoiuTel. Cpena
BOJHBIX PACTBOPOB BEINECTB: KHCIAs, HEHTpajabHas, IIejlouyHas. Peakiuu
MOHHOTO OOMEHa

111

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

Hewmeramnsl. Ilonoxxenne HeMeramuioB B lleproanueckoi cucreMe XMMHUYECKHUX
anementoB J[.M. MenneneeBa 1 0COOEHHOCTH CTpO€HHsI aToMOB. dusnueckue
CBOMCTBAa HEMETAIUIOB. AJIJIOTPONHS HEMETAIUIOB (Ha IPUMEpE KUCIOPOa, CEPHI,

dbocdopa u yraepoaa)

2.2

XUMHYECKHUE CBOMCTBA BAaXXHEHUIIUX HEMETA/UIOB (TaJOT€HOB, CEphI, a30Ta,
dbochopa, yrmepoga W KpEeMHHA) M HUX  COCOUHEHHH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIUX ~ KUCJIOT, BOJOPOAHBIX coenuHeHui). [Ipumenenue
BaXXHEHIIINX HEMETAJJIOB U MX COCIMHEHHUHN

2.3

Mertannsl. Ilonoxxenne wmertamnoB B Ilepuonmyeckoil cucrteMe XHMHUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS MEKTPOHHBIX 000JI0UEK
aToMoOB MeTayuioB. O6ume ¢uznyeckue cBoiicTBa MeTaysioB. CIuiaBbl METALIOB.
DNEeKTPOXUMHUYECKUH P/l HAPSHKEHU METAIIIIOB

2.4

XUMUYEeCKHEe CBOWCTBA BaKHEHIIMX METAIJIOB (HAaTpUM, Kalui, KaibIIHi,
MarHui, adlOMHUHUH, IIUHK, XpOM, JK€l1e30, MeIb) U UX coequHeHui. Obuue
CHOCOObI MOJTy4YeHHs] MeTaUIOB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'emeTnueckas CBSI3b HCOPraHNMYCCKUX BCUICCTB, MPHHAMJICKAIIUX K Pa3IMYHBIM
KJj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumum B 0OeCNEYCHHHM JKOJIIOTUYECKOW, IHEPTeTUYECKOW M MHUIICBOU
0€30MacHOCTH, pa3BUTUU MeaulUHbL. [loHATHE O Hay4HBIX MeTOoAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN

3.2

[IpencraBnenus o0 OOMIMX HAayYHBIX NMPHHLIUNAX HMPOMBIIIJICHHOTO MOJIYyYCHHS
BOXHEHIIMX BelecTB. YeaoBEeK B MUpE BEIIECTB M MaTEpPUATIOB: BaKHEHIINE
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CTpOMTENIbHbIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacku, CTEKJIO,
KepaMHKa, MaTepHalibl JJIg SJCKTPOHUKU, HAHOMATEPHUAJIbl, OPraHUYECKUE U
MUHEpaJbHbIE y100peHus

3.3 Xumus u 3J0pOBEE HYCJIIOBCKA: IIpaBuJiIa HCIIOJB30BaHUA JICKAPCTBCHHBIX

MpernapaToB, MpaBuiIa 0€30MacHOTO HCIIOJIB30BAHUS MPENapaToOB OBITOBON XUMHH
B [TIOBCE/IHEBHOM JKU3HU

Jlnst mpoBeieHUsT €MHOTO TOCYJIAapCTBEHHOIO 3K3aMeHa mo xumuu (manee - EI'D mo
XHMHH) HCIIOJB3YETCs TepedeHb (KoaudukaTop) MpoBEpsSEMbIX TpeOOBaHUW K pe3yibTaTam

OCBOCHHMS OCHOBHOW 00pa30BaTENbHOW MPOTrPaMMBI

OJICMCHTOB COACPIKAHUA.

[Tpoepsiembie Ha EI'D o xumun tpeboBanus

K pe3y/IbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl

CpemHero ooIero oopa3oBaHMs

Kon
IPOBEPSIEMOTO
TpebOoBaHU

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHMUSI
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMBbI CpeIHEro 00IIero 00pa3oBaHus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPAsk BKJIIOYAECT:

11

OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUM DJIEMEHT, aTOM, H30TOIIbI,
ANIEKTPOHHAsT 000JI0UKa aToma, S-, P-, 0-3JIeKTpOHHBIE OPOUTAH aTOMOB,
OCHOBHOE€ U BO30YXJEHHOE COCTOSHHE aroma, HWOH, MOJEKyIa,
BAJIEHTHOCTb, JIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKUCIICHHS], XUMHUYECKast

cea3p (O m UBA3D | ypatmple cBasm), TMOpHAM3AIMSA ATOMHBIX
opbuTtanei, KpUCTaJUIMUECKas pelIeTKa, MoOJlb, MOJSIpHas Macca,
MOJISIPHBIM  00BEM, MOJIIpHAs KOHIIEHTpalus, pacTBOpbl (MCTUHHBIE,
JMCTIEPCHBIE ~ CHUCTEMBI), KPHUCTAIOTHIPATHI, YIIIEPOAHBIA  CKEJeT,
(GyHKIMOHANBHASL TPYIIA, pajuKajl, HW30Mephl, CTPYKTypHas Qopmyina,
n3oMmepus (CTpyKTypHas, TreoMeTpudeckas (1Uc-, TpPaHCHU3OMEpHs),
TOMOJIOTHUECKUH  psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- H
a30TcojiepXKalllie COeAMHEHMs, OWOJIOrMYecKd AaKTHUBHBIE BEIIEeCTBa
(yrneBoasl, >KUpbI, O€IKM), MOHOMEp, IOJHMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCTUHEHHsS, KPEKWHT, PUPOPMHHT, THIIBI
XUMUYECKHX peakiuil (OKUCIUTENIbHO-BOCCTAHOBUTENIbHbIE, 3K30- H
SHIOTEPMHUUYECKUE, PEaKIIMd WOHHOTO OOMEHa, TOMO- M TeTepOTeHHBIE,
oOpaTUMble U HEOOpaTHUMBIE), PACTBOP, IJIEKTPOIHUTHI, HEIIEKTPOIIMTEHI,
ANEKTPOIIUTUYECKAs] AUCCOLMAIUS, CTENEHb UCCOLMALUU, OKUCIUTENb,
BOCCTQHOBUTENIb,  JJIEKTPOJIU3, CKOPOCTb  XHUMHUYECKOH  peaKIiuH,
XUMHUYECKOE PAaBHOBECHE)

1.2

TEOPHUH U 3aKOHBI (TEOPHUS XUMUYECKOTO CTPOCHHSI OPTAaHMYECKUX BEIICCTB
AM. bytneposa, TEOpHUs 3JIEKTPOIUTAYECKON JUCCOLMAIINU,
[Tepnonnueckuit 3axkon [[.M. MeHnneneeBa, 3aKOH COXPAaHEHHS MacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUH, MHUPOBO33PEHUECKHE
3HaHMS, JIeKAlMe B OCHOBE MOHMMAHMUS NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUH, COBPEMEHHBIE TMPEACTABICHUS O CTPOCHUU
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HA/IMOJIEKYJISIPHOM YPOBHSIX

cpenHero oOmiero oOpa3oBaHHS H
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1.3

MMpEaACTaBICHUA (0) MEXaHu3Max XHUMHUYCCKUX peaKHHﬁ,
TCPMOANHAMHNYCCKUX U KUHCTUYCCKUX 3aKOHOMCPHOCTAX UX MPOTCKAHUA,
0 XUMHUYCCKOM PaBHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

14

(GaKTOJOrMUeCKUEe CBEIEHHs O CBOWCTBAaX, COCTaBe, IMOJYyYEeHUM U
0€30MaCHOM  HCIIOJIb30BAaHMM ~ BAXKHEWINIMX  HEOPraHMYECKuX U
OpPraHUYECKUX BELIECTB B ObITY U IPAKTUYECKOHN IEATEIILHOCTH YEJIOBEKa

1.5

o0Iye Hay4Hble NPUHLIMIBI XMMHYECKOTO MPOM3BOJCTBA (HA IpUMEpe
NPOM3BOJACTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IepepadoTKH
HedTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISTH:

2.1

XAapPaKTCPHBIC NPHU3HAKU U B3aUMOCBA3b MU3YUCHHBIX HOHHTI/Iﬁ, MMPUMCHATH
COOTBCTCTBYHOINHUEC IIOHATHA TIpU OIMCAHWU CTPOCHHUA U CBOMCTB
HCOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB U UX HpeBpameHHﬁ

2.2

B3aMMOCBSI3b XMMHYCCKHMX 3HAHHH C IIOHATHSAMU H npeacCTaBJICHUAMUA
Apyrux npeamMeToB IJid 0oyiee OCO3HAHHOTO ITOHMMAHHUSA U OOBICHEHHS
CYIIHOCTHU MATCPUAJIBHOTO €ANMHCTBA MUPa

CpopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAaNMMCHOBAHUA XUMHUYCCKUX COGI[I/IHCHI/Iﬁ MG)KIIYHapOI[HOFO COHO3a
TEOPETUYECKON U MPUKIIAJHOW XUMUU U TPUBHAJIbHBIE Ha3BAHUS BELIECTB,
OTHOCHAIIUXCSA K H3y‘IeHHLIM KJ1accaM OpFaHquCKHX nu H€0pFaHI/I‘I€CKI/IX
COCJIMHEHU

3.2

XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJI€HUS (OPMYJT HEOpPraHHMYECKUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAILIEHHBIX U
CKeJIETHBIX ) ()OPMYJT OPraHUYECKHUX BEILECTB

CpopMUpOBaHHOCTh YMEHHS KIACCU(DUIIMPOBATD:

4.1

HCOPTraHNYCCKUC BCOIECCTBA, CAMOCTOATCIBHO BI>I6I/IpaTI> OCHOBaHUsA H
KpUTCPUH AJIA KJ'IaCCI/I(bI/IKaLII/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHn4YCeCKUC BCIICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTL OCHOBaHHUA H
KpUTCPUH IJIA KJ'IaCCI/I(l)I/IKaHI/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3UYHbIM IpHU3HAKaM (YUCIY M COCTaBY pearupyrollux BEIIECTB,
TerioBoMy 3(h(deKTy peakiuy, HW3MEHEHHI0 CTENeHeW OKUCICHHS
AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaiu3aTopa)

ChopMHUpPOBAaHHOCT YMEHHUSI XapaKTEPH30BATh DJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30Y>KICHHOM COCTOSIHHH) U MOHOB XUMHYECKHX
aneMeHToB | - 4 mepuoaos [lepuoanueckoit cucremsl [I.1. Menneneesa u
UX BAJICHTHBIC BO3MOXKHOCTH, UCIIOJIb3YSl TIOHATHUS S-, P-, d-3JIEKTPOHHBIC
opOuTaNu, S3HEPreTHYecKnue YypoBHU

ChopmupoBaHHOCTh yYMEHUSI OOBSICHITH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOWCTB XMMHYECKHX JJIEMEHTOB W 0Opa3yeMbIX WMH COCAMHEHHUH II0
[IEPUOJIaM U TpyIIaM

ChopMHpOBaHHOCTh YMEHHSI COCTABJIATH YPAaBHEHUS XUMHYECKHX
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peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHUCITUTEIIbHO-BOCCTAaHOBHUTEIIBHBIX PEAKIMH MOCPEICTBOM COCTABJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PeaKIui

7.2

YPaBHEHHs pEaKkUMH pa3jIMYHBIX THUIIOB; IIOJHBIE M COKpAILCHHBIC
ypaBHEHHS pEaKkIMii MOHHOTO OOMEHa, yYUTHIBAs yCJIOBUS, IPU KOTOPHIX
9TH peakLUy UAYT 10 KOHIIA

7.3

peakuui TUApOIM3a, peaKui KOoMIUIeKcooOpa3oBaHHs (Ha TMpUMepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CdhopmupoBaHHOCTH YMEHUS MTOATBEPKIATh:

8.1

HAa KOHKPETHBIX IIPUMEpPaX XapakTep 3aBHCUMOCTH PEaKIMOHHOM
CIIOCOOHOCTM ~ OPraHMYECKUX COEJMHEHMI OT KpaTHOCTM M THUMA
xoBanentHoit cBasu (O m DBASH ) prapvmoro Bomsmus aromos u

TPYyNIl aTOMOB B MOJIEKYyJax, a TakkKe OT OCOOCHHOCTEH peanu3aiu
Pa3IMYHBIX MEXaHU3MOB MMPOTEKAHUS peaKLnit

8.2

XapaKTepHble XHMMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH
SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

ChopMupoBaHHOCTE YMEHHS XapaKTEpPH30BaTh COCTaB W BaKHEHIIHE
CBOWCTBA BEIICCTB, NPUHAIICKAINIUX K ONPEACICHHBIM KilaccaM |
TpynmnaM COeIWHEHUU (TIPOCTHIE BEIIECTBA, OKCHUJBI, THAPOKCHIBI, COJIH,
YTIAEBOJIOPO/bI, TPOCThIE dPUPHI, COUPTHI, (EHOIBI, albAETUIbI, KETOHBI,
KapOOHOBBIC KHCJIOTBI, CIOXKHBIC J(UPHI, >KUPBI, YTJIEBOABI, aAMHUHBI,
aAMUHOKHCIIOTHI, OEJIKH)

10

ChopMupoBaHHOCTh YMEHHS MPOBOAUTH pPacyeTbl MO XUMHUYECKUM
dopMynaM U YypaBHEHUSM XHMHUYECKUX PEAKIMHA C HCIOJIb30BaHUEM
(bu3NYECKUX BEJIIUYMH:

10.1

Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIA OJTHO U3
HCXO/IHBIX BELIECTB JIaHO B BHJE PAacTBOpa C OMNpEAETICHHON MaccoBOH
JI0JIEfl paCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOM WJIM 00bEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIINH

10.3

TeTT10BOTO A (deKTa peakiui

10.4

00BbEMHEBIX OTHOIICHHI Ta30B

10.5

M0 HAXOXJACHUIO XUMUYECKOH (hOPMYJITBI BEIIECTBA

11

Brnanenne cucremoll 3HaHMHA O METOJAX HAy4HOTO IO3HAHUS SBJICHHUU
IIPUPO/BI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax U YMEHHE IPUMEHATH
9TH 3HaHUS TpPHU DSKCIEPUMEHTAIBHOM HCCIEAOBAHUM BEIIECTB W JJIf
OOBSICHEHUS! XHMHYECKUX SBJICHUH, MMEIOINIMX MECTO B NPUPOE,
IIPAKTUYECKOH EATEIILHOCTH YeJIOBEKAa U B IOBCEHEBHOM KU3HU

12

ChopmupoBaHHOCTE yYMEHHSI TPUMEHSATH (UCIONB30BaTh) 3HAHHUS O
COCTaBE U CBOMCTBaxX BEIIECTB [UIsl SKCIEPHUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW MPOTEKaHUs XHUMHYECKUX
peakuuii W TPOTHO3UPOBAHMS BO3MOXKHOCTEH UX OCYIIECTBICHHUS;
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CHUCTEMHBbIE XMMUYECKHE 3HaHUS 11 OOBSCHEHHS U IPOrHO3UPOBAHMS
SBJICHUHM, HUMEIOIIUX €CTECTBCHHOHAYYHYIO IPUPOAY; I IPUHATUA
I'PaMOTHBIX PEIIEHUH TPOOIEM B CUTYALUSIX, CBSI3aHHBIX C XUMHEH

13

ChopMHPOBAaHHOCT yYMEHHS IUIAHUPOBATh M TMPOBOJUTH XHMHYCCKHIA
9KCIIEPUMEHT (IIOJIyUEHHE U U3YYEHUE CBOICTB HEOPTaHWYECKUX U
OpPraHMYEeCKUX  BEIICCTB, KA4YeCTBEHHBbIC PEAKIUH  YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHCJIOPOJCOJCPIKAIIUX OPraHUYECKUX BEIIECTB,
pelIeHUE SKCIICPUMEHTATIBHBIX 3a/1a4 110 PACIIO3HABAHUIO HEOPTaHHMUYCCKHUX
U OpraHWYecKHX BEIIEeCTB) C COONIOJEHHEM TpaBWJ 0e30macHOro
oOpailleHHss C BEIIECTBAMH H  J1aDOPAaTOPHBIM  00OPYIOBaHUEM;
(bopMyIHpOBaThH SN UCCIEIOBAHMS;, MPEICTABISATh B PA3NIUYHON (popme
pe3ysibTaThl  JKCIIEPUMEHTA, AaHAIM3UPOBaTh W OICHHUBATh  HMX
JOCTOBEPHOCTH

14

ChopMupoBaHHOCTE YMEHHUS OCYIIECTBIIATH IICJICHANPABICHHBIA ITOUCK
XUMHAYECKON MH(POPMAIIMU B Pa3IIMYHBIX UCTOYHUKAX (HaydyHas U yuyeOHO-
Hay4JHas JTUTepaTypa, CPEICTBA MacCOBOM MHPOpMAIUH, ceTh VIHTEpHET U
Ipyrue), KPUTHYECKH aHAJIM3MPOBATh XHUMHUYECKYIO HH(OpPMAIIHIO,
nepepadbaTbiBaTh €€ W HCIIOJIB30BaTh B COOTBETCTBUHU C ITOCTABIICHHOM
yueOHo 3a1aueit

15

CpopMUpPOBAaHHOCT, ~ YMEHHS NPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBATh WH(GOPMAIUIO C TMO3MIMH SKOJOTHUYECKOHW O€30IacHOCTH
MOCJIEICTBUI OBITOBOM M TPOM3BOJCTBEHHOM JEATEILHOCTH YEJIOBEKa,
CBS3aHHOM ¢ miepepaboTKoOl BemlecTB;, CHOPMUPOBAHHOCTh YMEHUMH
OCO3HABaTh OMACHOCTh BO3JICMCTBHS HA KUBBIE OPraHU3MbI ONPEICIICHHBIX
BEIIECTB, [OHMUMAas CMBICI [OKa3aTeias MPEAEIbHOM  JIOIYCTUMOU
KOHIIGHTpAllUd, U TIOACHITh Ha TMPUMEpax CrocoObl YMEHBIIEHUS H
MPEIOTBPALLEHHS UX BPEAHOTO BO3JAEHCTBUS HA OPTaHU3M YEJIOBEKA

ITepedennb 3;1eMeHTOB coep:kaHusl, NpoBepsieMbIX Ha EI'D mo xumun

Kon

HpOBCpHCMHfI SJICMCHT COACPIKAHUA

TCOPCTHHCCKI/IC OCHOBBI XUMHH

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENIb CTPOEHMsI aToMa. PacmpeneneHue
ANIEKTPOHOB 1O JHEpreTHueckuM YypoBHAM. Kitaccupukanuss XUMHUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTUYECKUX yPOBHEH aToMoB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXJEHHOE COCTOSHUS aTOMOB. ODJIEKTPOHHAS
KOH(UTrypaius atoMa. BaeHTHbIE 31eKTPOHBI

1.2

[lepuonnueckas cucremMa xumuyeckux odnemeHTtoB JIUW. Mengeneesa.
Ousnyeckuit cmbicn [lepuoanmyeckoro 3akona .M. MennaeneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB JJIEMEHTOB M MX COCIMHEHUW II0
nepuojiaM M rpynmnaM. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOIHBIX COEAMHEHHM, BBICIIMX OKCUJIOB U TUIAPOKCHJIOB

1.3

BanenTtHOCTB. DnEeKTpoOTpULIIATENBHOCTh. CTENEHb OKUCIIEHUS

14

Buapl xumuyeckol cBsi3u (KOBaJieHTHAs, MOHHAs, METAJUIMUECKasi, BOJOPOIHAS)
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Y MEXaHU3MBI ee o0pazoBaHus. MeXMOJEKYIsIpHBIC B3auMOIeicTBY. BerecTra
MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTpO€HHUsA. THMbl KPUCTALTMYECKUX
pelieToK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelIeTKU

1.5 Xumuyeckas — peakius.  Knaccudukamuss ~— XMMHYECKMX — peakuuii B
HEOPTraHMYECKOW U OPraHMYECKOW XMMHUU. 3aKOH COXPAaHEHHS MacChl BELIECTB

1.6 CKOpocCThb peakifu, ee 3aBUCUMOCTb OT Pa3IMnYHbIX (PAKTOPOB

1.7 Tennobie 23 (HEKTH XUMUUECKUX peaKIuii. TepMOXUMHUECKUE YPaBHCHHSI

1.8 OOpatumble peakiuu. XumMuueckoe paBHoBecue. DakTOpbl, BIMSIONINE Ha
COCTOsIHME XUMHUecKoro pasHosecus. [Ipunnun Jle Ilarense

1.9 Onexrponurryeckas awuccoruanus. CwibHble u ciabbie dnexTpoiutel. Cpena
BOJHBIX PACTBOPOB BEIECTB: KHUCNAasg, HEWTpalibHas, wienodHasd. CTerneHb
mrcconranuy. Peakiimym HOoHHOTO 0OMeHa

1.10 |Tuaponu3 coneii. MonHOE mpowmsBeneHne Bobl. BomopoaHbrii mokazarens (pH)
pacTtBopa

1.11 | CnocoObl BeIpaXeHHS KOHLIEHTPAIMKA PACTBOPOB: MaccoBasi OISl PaCTBOPEHHOTO
BEIIECTBA, MOJISIpHAsE KOHLEHTpamws. HachlllieHHble W HEHaCHIIEHHBIE
pacTBOpPBL, PACTBOPUMOCTE. KprcTamioruaparsl

1.12 | OkucnuTenbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeaeHne BeliecTB B cpenax ¢
pa3HbIM 3HaUeHreM pH. MeTobl 2JIeKTpOHHOTO OanaHca

1.13 |DnekTponu3 pacTBOPOB U PACILUIABOB COJIEH

2 OCHOBBI HEOPTAHUYECKOW XUMUU

2.1 Knaccudukanus Heopranmdeckux coequHennii. HomeHnknaTypa HeopraHu4ecKux
BELIECTB

2.2 XUMHYECKHE CBOMCTBA BAXKHEHIINX METAJIOB (HATPHM, Kajaui, KaJbIIH,
MarHuii, aqlOMUHHUHA, IIUHK, XpPOM, JKele30, MeAb) U UX coenuHeHuil. OOmue
CHOCOOBI TOJTYyYEHUS] METAJIOB

2.3 XWMHYECKHE CBOWCTBA BaXXHEHUITUX HEMETAUIOB (TaJOTE€HOB, CEPhI, a30Ta,
dochopa, yriaepoga M KpeMHHS) U HMX  COCIUHEHHUH  (OKCHJIOB,
KHCIIOPOJICO/IEPKAILUX KUCIIOT, BOAOPOIHBIX COSAMHEHU )

2.4 I'eHeTnyeckas CBA3b HEOPTaHUYECKUX BEMISCTB, MPUHAICKAIINX K PA3THIHBIM
KJlaccam

2.5 WNnentudukanus HEOpraHMYEeCKHX coeAuHeHuid. KadecTBeHHbIE peakiuu Ha
HEOPTaHNYECKUE BEIIECTBA U HOHBI

3 OCHOBBI OPraHNYECKON XUMHH
3.1 OCHOBHBIE TIOJIOKECHHSI TEOPUU XUMHUYECKOTO CTPOCHHS OpraHUYeCKHX

coequHeHnit A.M. BytiepoBa. YTiepoaHblil CKEIET OpPraHu4YeCKOW MOJICKYJIBI.

KpatHocts xuMuueckon cBsi3H, O- y UBABH Sp3-, sz-, Sp-TubOpuInU3auU
opOuTaneii aToMOB yriiepoja. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
cTpoeHus MoJiekyil. ['omonoru. ['omonorudeckuii psia. Mzomepust 1 n30Mepbl
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3.2

[Tonstue o  dyaknuonanmpHOM  rpynme.  OpueHTanoHHBIE 3P HEKTHI
3aMECTUTENIECN

3.3

[IpencraBienre o KiacCH(pUKAMKM OPraHWMYECKUX BemecTB. HomeHkmarypa
OpraHWYECKUX COCIMHEHHUH (CHCTEMaTH4yecKas) W TPUBHAIbHBIC Ha3BaHUS
BOXKHEUIIMX MPEACTABUTENECH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOOgHOpa UKAIBHBIH W HMOHHBIM MeEXaHW3Mbl peaknuu. IloHsTHe O
Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

3.5

Ankanbl. XMMHUYECKHE CBOMCTBA alKaHOB: TaJIOTEHUPOBAHHE, JACTUIPUPOBAHUE,
TEPMHUYECKOE pa3JIOkKEeHHe, KPEeKHHT, Hu3oMmepusauus, ropenue. llomyuyenue
ankanoB. [luknoankanel. Crenuduka CBOWCTB IUKIOAIKAHOB C MAaJbIM
pazMepoM Iukia. Peakiuy npucoeIuHeHs 1 paAuKaIbHOTO 3aMeIIeHUS

3.6

AnkeHbl. XUMHUYECKUE CBOMCTBA: peaklMM MPUCOECIUHEHHUs (raJoreHUpOBaHUE,
TUIPUPOBAaHUE, TUIPOTraJlOT€HUPOBAHUE, TUIpATalusi), TOPEHUs, OKUCIECHUS U
nogumepusanuy. IIpoMblluieHHbIE M J1a0OpPAaTOPHBIE CIIOCOOBI  MOJTyYEHHS
AJIKCHOB

3.7

AsnkagueHbl. XUMUYECKHE CBOMCTBA AQJIKAaJUMEHOB: PEAKIUU MPUCOCIUHEHHUS
(rugpupoBaHHe, TaJOTEHUPOBAHUE), TOpeHHs U noiaumepusanuu. [lomyueHue
alIKaIEeHOB

3.8

Ankuabl. XMMHUYECKUE CBOMCTBA: PEAKIIMU MPHUCOCTUHEHUS (TaJIOT€HHUPOBAHUE,
THAPUPOBAHUE, TUIpATAIUs, THIPOTAIIOTeHHPOBAaHKE) KaK CIOco0 MOJydeHus
MOJMMEPOB W JPYIUX IOJE3HBIX NPOAYKTOB. Peakiuum 3amemieHus. ['opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO INIAMEHU IS CBAPKU U PE3KHU
MertauioB. [IpuMeHeHne anerniieHa

3.9

Apenbl. XUMHUYECKHME CBOWCTBa O€H30JIa: peaKIUu  JJIEKTPOOUIBHOTO
3aMeIlleHus, TpPHCOeNNHEHHUsT (TMAPUpOBaHWe, TrajoreHupoBaHue). Peakius
ropenns. OCOOEHHOCTH XHUMHYECKHUX CBOMCTB Toiyosa. [lomyuenue OeH3oa.
OCOOEHHOCTH XUMHUYECKHUX CBOHCTB cTHpona. Ilomumepuszamnus cTtupoda.
CriocoObl MosTydeHus: U IPUMEHEHUE apOMaTHYECKUX YIIIEBOA0POIOB

3.10

Croupter.  [lpenenbHble  OJHOATOMHBIE  CIHUPTHL. XHMHYECKHME CBOMCTBA!
B3aUMOJICHCTBME C HaTpUEeM KaK CIOCO0  YCTAaHOBJECHUS  HaJIM4YUA
THJPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIOCOO  IMOJIydeHMs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeTuapaTanus. Peakuus ropenus.
[Tomyyenune »sTaHONa: peakuuss OpOXKEHUS IUIFOKO3bI, THMIpaTalys 3TUJICHA.
OTUJIEHITIMKONIb U TNIMLEPUH KaK IMPEICTABUTENH IMPEAEIbHBIX MHOTOaTOMHBIX
CIIUPTOB

3.11

®enon. Xumuueckue cBoOilcTBa (eHona (peakuuu C HaTpUeM, THAPOKCHAOM
HaTpusi, Opomom). [lonyuenue peHomna

3.12

Anpaeruapl. XUMUYECKHE CBOMCTBA MPEENbHBIX albJETHA0B: THIPUPOBAHUE;
KayeCTBEHHbIC pPEaKLUMU Ha KapOOHWIbHYIO rpynmy (peakius '"cepeOpsHoro
3epkana", B3aumoaeicTeue ¢ ruapokcuaom Meau (II). I[Momyuenue mpenenbHBIX
QIBJIETHJIOB: OKMCIEHUE CIUPTOB, TUApaTanus aueTuiaeHa. AIIETOH Kak
MpeIcTaBUTENb KeTOHOB. OCOOEHHOCTH peakliy OKUCIIEHUS alleTOHa

3.13

KapOoHOBBIE KHCIOTHI. XWMHYECKHE CBOMCTBA NPENETbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKUX CBOWCTB MYPaBbHHON KHUCIIOTHI.
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HonyquI/Ie nNpEaAcIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHCJIOT: OKHCJICHHEC
AJIKAHOB, AJIKCHOB, ICPBHUYHBLIX CIIMPTOB, AJIbACTUIOOB. Bricmue NpeaciIbHbIC 1
HEIIPCACIIBHEBIC Kap6OHOBBIe KHCJIOTHI

3.14

Cnoxusle >¢upsl U kupbl. CrocoObl MOMYYEHUS CIOXKHBIX IPHPOB.
OObparumocTth peakiuu dTepuduranuu. [IpuMeHeHHe CIOXKHBIX 3(PHPOB B
NUIIEBONH M TapPIOMEPHON NPOMBINIICHHOCTH. JKUpBI Kak CIOXHBIE 3(UPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THIPUPOBAaHUE, OKHCICHHE. ['MAponM3, WM OMBUICHHE, >XUPOB KakK CIIOCO0

IPOMBILIIEHHOTO TOJTYYeH s COJEH BBICHINX KapOOHOBBIX KHCIIOT. MbUT
COJIM BBICIIMX KapOOHOBBIX KUCIOT

3.15

XUMHUYECKHE CBOMCTBAa TJIOKO3bl: PEAKUUMHM C YYacCTUEM CIHMPTOBBIX U
aJIbJIETUJIHOM TPYI U MOJIOYHOKHCIIOEe OpokeHue. [IpumeHeHue IroKo3bl, ee
3Ha4YeHUE B JKU3HEAEATEIIbHOCTU opraHusma. Jlucaxapusl: caxaposa, MajabTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAINOLIME Jucaxapuabl. ['uapomnus
nucaxapunoB. [lonucaxapuiel: Kpaxmall, TIUMKOreH. CTpO€HHE MaKpOMOJIEKYII
KpaxMaja, I[JIMKOT€Ha M Leuoia03bl. PU3uuecKkue CBOMCTBA Kpaxmana u
LEJUTI0NI03bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmajia: THApPOJIU3, KayecTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LEIIIOJIO3bl: TUAPOIU3, MOIY4EHUE
3¢pupoB Lemwmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,
alleTaTHBIH LIEJK)

3.16

AMHHBI. AMHHBI KaK OpPraHUYeCKHME OCHOBAHUA: PEAKIMU C BOJOH, KHCIOTaMH,
peakuuss TOpeHHs. AHWUIMH KakK MpeACTaBUTENb apOMaTHYECKUX aMHHOB.
XUMHYECKHE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCJIOTaMU, OPOMHOM
BOJOM, okucieHue. [lomydyeHue aMHUHOB QIKUIMPOBAHUEM aMMHaKa U
BOCCTaHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIIEBOJOPOJIOB

3.17

AMUHOKHUCIOTEI M OenKu. AMUHOKHCIOTHI Kak aM(OTEepHblE OpraHHYEcKue
coeauHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, oOpasyromue Oenku. XHUMHUYecKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATYpallls, KauyeCTBEHHbIE (LIBETHHIE) pEaKlUu
Ha Oesku

3.18

CrpoeHne M CTpPyKTypa HOJUMEPOB. 3aBUCHMOCTb CBOMCTB IOJIMMEPOB OT
cTpoeHHus: MosieKyd. OCHOBHBbIE CIOCOOBI MMOJIYYE€HHS BBICOKOMOJIEKYISIPHBIX
COEJMHEHUI: peakiuu MOoJIMMEpHU3aluid U MoJuKOoHJeHcanuu. Kiaccuduxanms
BOJIOKOH

3.19

Nnentudukanus opraHUYECKUX coeAMHEHUH. PelmieHne sKcrepuMeHTaIbHBIX
3a71a4 Ha pacrO3HABAaHUE OPraHUYECKUX BEILECTB

3.20

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU OPraHUYCCKUX COE€IUHEHUI

XUMUS U )KU3Hb

4.1

Xumusi B TIOBCeAHEBHOM >ku3HH. [IpaBuna Oe3omacHON pabOTBl C €IKHUMHU,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBON XUMUU

4.2

XuMusl U 310pOBbe. XUMHS B MEAULHUHE. XUMUS U CEINBCKOE XO3AMCTBO. XUMUS
B IIPOMBIIIUICHHOCTH. XUMUS ¥ SHEPTeTHKA: TPUPOIHBIA U MOMYTHBIA HE(TIHON
ra3sl, UX cocraB M wucnoib3zoBanue. CoctaB HepTH H ee mnepepaboTka
(TpupoAHBIC UCTOYHUKH YTIIEBOOPOIOB)
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4.3 XUMHUA U IKOJOTUSl. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalolled cpeabl U €ro
nocnenctBus. Oxpana rugpocdepsl, MOUYBBI, aTMOocdepsl, (GIopsl U GayHbl OT
XUMHUYECKOro 3arpsisHeHus. [IpoOrema OTXOZOB U MOOOYHBIX MPOIYKTOB.
AnpTEepHAaTUBHBIE UCTOUHUKH SHEPTUU

4.4 OOure mpencTaBieHUs] O MPOMBIIUICHHBIX CIOCO0aX MONIYyYeHHs] XUMHUYECKUX
BEIIECTB (Ha MpHUMepe IMPOU3BOACTBA AMMHUAKa, CEPHOM KHUCIOThI). UepHas u
uBerHas — Merauryprus.  Crexkino M CWIMKAaTHas  IPOMBIIUIEHHOCTb.
[IpombilnienHass  opranuueckas  xuMmuss.  Ceplppe A7 OpraHUYECcKOi
IIPOMBIIIJIEHHOCTH

5 Tunel pacyeTHBIX 33124

5.1 PacueTsl Macchl BeliecTBa WJIM 00beMa Ia30B II0 HM3BECTHOMY KOJMYECTBY

B€IICCTBA, MaCC€ NN 06"I)eMy OIHOTI'0 M3 YYaCTBYIOIIUX B PCAKIMH BCIICCTB

5.2 Pacuers! TermoBoro s dexra peakuu

5.3 PacdeTsl 00beMHBIX OTHOIICHUH Ta30B IPU XUMHUYECKUX PEAKIIHAX

5.4 Pacuerst Maccwl (00beMa, KOJMMYECTBA BEIIECTBA) MPOIAYKTOB DPEAKLUH, €CIH
OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

55 Pacuersl MaccoBoil wim 0OBEMHON JONM BbIXOAA NPOAYKTa PEAKIHH OT
TEOPETHYECKU BO3ZMOXKHOTO

5.6 Pacuetsr Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOIYKTA PEAKIINH, €CITH OJTHO
W3 BEIIECTB JaHO B BHJAE pacTBOpa C OMpEIeNIeHHOM MaccoBOil goneit
pPacTBOPEHHOTO BEIIECTBA

5.7 Pacuetsi ¢ wucnonp3oBaHWeM TOHATUH  "MaccoBag jgons", "MojspHas
KOHIEeHTpauus", "pacTBOPUMOCTB"

5.8 Haxoxnenue MonekyasipHOH (OpMynbl OpPraHMYECKOro BellecTBa IO €ro
IUIOTHOCTH M MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WIH IO
MIPOIYKTaM CTOpaHus

Conep:kanue y4eOHOro npeamera
10 kaace

OPTAHUYECKAS XUMUS

Teopernyeckue 0CHOBbI OPTraHHYECKOH XUMMH.

[IpenMeT W 3HAUEHUE OPraHUYECKOM XWMHHU, TMPEICTaBICHHE O MHOT000pa3uu
OpPTaHHYECKUX COCTUHECHHIA.

DJNEeKTPOHHOE CTPOCHHWE aroMma yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHSL.
BanenTHbpie BO3MOKHOCTH aToMa yriaepoaa. XUMUYecKasi CBsI3b B OPraHUYECKUX COCTUHEHHSIX.
Tunbsl THOpUIM3aMKA ATOMHBIX OpOHTanel yrieponaa. MexaHu3mbl 00pa30oBaHUSI KOBAJIEHTHOMN
cBs13u (OOMEHHBIA U JOHOPHO-AKIENITOPHBIN). THUIBI TepeKphIBAaHUS aTOMHBIX OopOWTane, 6- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBa3b. CrocoObl pa3pbhiBa CBSI3EH B MOJIEKYJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajukaie, Hykieoduie u aneKTpodue.

Teopust cTpoeHus opranudeckux coeauHeHuid A.M. bytiepoBa u CcOBpeMeHHBbIE
NPECTABICHUS O CTPYKTYpe MOJIEKYJI. 3HaUeHUE TEOPUU CTPOCHUS OPraHUYECKHX COCTUHEHUH.
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Mounekymnsipable U CTpYKTypHBIE (Qopmynbsl. CTpyKTypHBIE (QOPMYIBI PA3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, CKeleTHad. lM3omepus. Buael u3oMepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAS. JJEKTPOHHBIE S(PQPEKTHI B MOJEKYJaX OPraHUYeCKUX COCTUHCHHMA
(MHIIyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpencraBnenne o  kiaccudukanuu  opraHuyeckux  BemecTB.  [lonstue o
dyHknuoHanpbHo  rpymme.  ['omomorus.  I'omosnormueckue — psanel.  Cucremaruueckas
HoMeHKatypa opranudeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHWs OTACIBbHBIX
MpeCTaBUTENIEH.

OcoOenHoctn ¥ KjaccuuKamusi  OpraHMYecKuX  peakuuid.  OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

DKCHepUMEHTAIbHBIE METObI U3yUEHHUS BEIIECTB M MX MPEBPAIICHUIN: 03HAKOMIICHUE C
o0pasiaMu OpraHMYeCKUX BEIIECTB U MaTE€pHalaMH HAa WX OCHOBE, OIBITHI M0 MPEBPAILIECHUIO
OpPraHMYEeCKUX BEHIECTB TMpPU HArpeBaHuu (IUIaBJIeHHE, OOYIJIMBaHUE U  TOPEHHUE),
KOHCTPYUPOBAHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yri1eBoa0poabl.

Anxanbl. ['oMonoruyeckuit psii ankaHoB, obOmas ¢popMyna, HOMEHKIATypa U H30MEpHsl.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKaHOB, SP3-THOpUIN3AIUS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUEeCKUEe CBOMCTBA AIKAHOB.

XUMHYECKHE CBOMCTBA aJIKAHOB: PEAKIIMK 3aMEIEHNU s, N30MEPHU3AINH, IETUIPUPOBAHNUS,
UMKJIA3AIlUK, THUPOJU3a, KpekuHra, ropenus. llpencraBieHue o MeEXaHU3ME pEAKIU
PaIUKAIBHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoae. CriocoObl MoNydeHus U MpUMEHEHUE allKaHOB.

Huknoankanel. O6mas popmyna, HoMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHHS U
XUMHYECKHX CBOHCTB ManbIX (IMKIONPONaH, MHUKJIOOyTaH) M OOBIYHBIX (I[UKJIONEHTAH,
[UKIIOTEKCaH ) IUKI0ANKaHOB. CIOoCOOBI MONTY4YeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Ankensl. ['oMoorudyeckuii psijy aikeHoB, o01ast opmysa, HOMEHKIATypa. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl alKeHOB, Sp2-TMOpUIN3allusi aTOMHBIX opOuTaneit
yriepoja, 6- u n-cBsizu. CTpyKTypHas U reoMeTpudeckas (Iuc-Tpanc-) uzomepus. Ouzndeckue
CBOIWCTBAa aJIKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUWHU MPUCOCIWHECHUS, 3aMEIICHUS B O-
MOJIOKEHUE TpPU JBOMHOW CBS3M, MoOJMMepu3aluu U okucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHbBIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MONTY4YEeHUS U TPUMEHEHHUE alIKeHOB.

Anxamuensl.  Knaccubukanus — ankagueHOB — (CONpPSDKEHHBIE,  M30JMPOBAHHEIE,
KyMynupoBaHHbIe). (OCOOEHHOCTH DJIGKTPOHHOTO CTPOCHHS H XUMHYECKHX CBOICTB
CONPSLKEHHBIX AWEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanust CONPSKEHHBIX TUEHOB.
CriocoObI TTOTy4YeHUST U TPUMEHEHUE ATKATUEHOB.

Ankusbl. ['OMOIOTHYECKUH psii aJIKWHOB, 00mas (hopmyiia, HOMEHKJIATypa U H30MEPHSL.
DIIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AJKUHOB, SP-THOpUIM3AINS aTOMHBIX
opOutaneit yriepojga. DU3HMYECKHE CBOWCTBA AIKWHOB. XHMHYECKHE CBOWCTBA: PEaKIIUH
MPUCOECIUHEHMS], TUMEPU3ALMA U TpUMEpPU3aLUuHU, OKUCIeHHs. KUCI0THBIE CBOMCTBA aJIKUHOB,
UMEIOINX KOHIIEBYIO TPOWHYIO CBsi3b. KadecTBeHHBIE peaklUuud Ha TPOWHYIO CBs3b. CIOCOOBI
MOJIYYeHUS! U IPUMEHEHUE AIIKUHOB.

ApomaThyeckue yriaeBoJopoasl (apeHsl). I['omMojoruueckuii psa  apeHoB, oOmas
dbopMyIna, HOMEHKIATYpa U U30MepUs. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
OeH3oma. Du3MUECKUEe CBOWCTBA apeHOB. XMUMHYECKHE CBOMCTBAa OCH30JIa M €r0 TOMOJIOTOB:
peakiuu 3aMelleHuss B OCH30JIbHOM KOJIbLIE U YIJIEBOJOPOAHOM paJMKaie, peakuu
NPUCOEANHEHUS, OKHCIIeHHe romojoroB OeHnzona. IlpencraBnenue o0 OpUEHTHPYIOLIEM
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NEUCTBUM 3aMecTHTeNeii B OCH30JbHOM KOJbIIE HA MPUMEpPE AJIKWIBHBIX PaJUKAIIOB,
KapOOKCHIILHOM, THAPOKCHILHON, aMUHO- WU HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB cTHpoia. [lomumepusanus crupona. CrocoObl MOTY4YEeHUS U PUMEHEHUE
apOMaTUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiit ra3. [lonyrasle HedTsHBIE Ta3pl. HedTh 1 € mpoucxoxaenue. KaMeHHbIN
yrojib U MNPOAYKTHI ero mnepepadotku. CrocoObl mepepaOoTKu HedTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKHH, KaTaTUTHICCKU), pUGOPMHUHT, MUposn3. [IpoaykTel mepepaboTku HEPTH, UX
PUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enetnyeckas CBSA3b MEXKAY PA3IUYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DJNEeKTPOHHOE CTPOEHHUE TaJOTCHIIPOM3BOAHBIX YIIEBOJOPOJOB. Peakuuu 3amenieHus
rajjoreHa Ha THIPOKCOTPYIILy, HUTPOTPYIILYy, LUAHOTPYIIy, aMuHOrpymmy. JlelicTBue Ha
TaJIOTEHIPOU3BOJHBIE  BOAHOTO M CIMPTOBOTO  pacTBopa mEnoud. BzammopeiicTBue
JUTAIOTCHAIIKAHOB ¢ MarHUeM W LIUHKOM. [IOHSATHE 0 METajuIoOpraHMYeCKUX COCAMHEHUSX.
Hcnonp30BaHre TaJoreHNPOU3BOIHBIX YITIEBOAOPOJOB B OBITY, TEXHHUKE M IPH CHHTE3E
OpPraHMYECKUX BEIIECTB.

DKClepUMEHTAIbHBIE METOJbl HM3YyY€HHUs BEIIeCTB M UX MPEBpalleHUN: HIydyeHUE
(bu3MYeCKUX  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAUECTBEHHBIX  PEaKIIHii
YIJIEBOJIOPOAOB Pa3IMYHbIX KjaccoB (0OeclBeUYMBaHUE OpPOMHONM WJIM MOAHOM BObI, pacTBOpa
nepMaHraHata Kajiusi, B3aUMOJICHCTBHE aleTWJICHa C aMMHAYHBIM pacTBOPOM OKCHIA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHUE YIIepoja W BOJOPOAA B OPraHUYECKUX BEUIECTBAX,
MOJIyYeHUE JTHUJICHA W HW3YyYEHHE €ro CBOICTB, O3HaKomjeHHe ¢ Koyutekuusmu «Hedte» n
«Yromp», ¢ oOpa3namMu MIacTMacc, KaydykOB U PE3HHbBI, MOJCIUPOBAHHUE MOJEKYI
YTJIEBOAOPOAOB M raJIOTEHIPOU3BOIHBIX YTIIEBOIOPO/IOB.

Kuciopoacoaep:kaue opranu4eckne coeJuHeHNs.

[IpenenpHble OqHOATOMHBIE CHUPTHL. CTpoeHHE MOJIeKyn (Ha MpUMepe MeTaHola U
sTaHoia). ['oMmonorudeckuii psij, odmras Gopmysna, U30MepHs, HOMEHKIIATypa U KiacCUpUKaIIusI.
Owusnueckue CBOWCTBA MPENENbHBIX OJIHOATOMHBIX CHHPTOB. BOMOpOIHBIE CBS3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XWMHYECKHE CBOMCTBA: pEakIWW 3aMEUICHHWs, JeTHUApaTalny,
OKHCIICHHSI, B3aMMOJICHCTBHE C OPTaHUYECKUMHU M HEOPTraHWYECKHUMHU KuciaoTamu. KadecTBeHHast
peakiusi Ha OJHOATOMHbIE CIUPTHL. JleiicTBHe 3TaHONAa M METaHOJa Ha OpPraHM3M 4YellOBeKa.
CniocoObI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie a¢upsl, HOMEHKIaTYpa U u3oMepusi. OcoOeHHOCTH (PU3MUECKUX U XUMHUECKUX
CBOMCTB.

MHOroaToMHbI€ CHOUPTHI — ITHICHTIUKONb U ThulepuH. Dusndeckne U XUMHUYECKUE
CBOWCTBA: pEaKIMH 3aMEIICHHs, B3aUMOJICHCTBHE C OPTraHWMYECKUMH M HEOPTaHUYEeCKUMHU
KHCJIOTaMH, Ka4eCTBEHHAsI peakilusi Ha MHOTOATOMHBIE cUpTHL. [IpencraBnenne o MexaHu3zMe
peaknuii HykieodmibHOTO 3aMenieHus. [lefictBue Ha opranu3m denoBeka. CrocoObl OTyIeHHS
Y TIPUMEHEHUE MHOTOATOMHBIX CITHPTOB.

@enon. CtpoeHHe MOJEKYJbl, B3aUMHOE BIMSHHE THAPOKCOTPYNIBI U OEH30JILHOTO
anpa. @Dusmueckue cBoiictBa (enonma. OCOOEHHOCTH XMMMYECKHX CBOICTB  (eHona.
KauectBennsie peakuuu Ha GeHos. TokcuuHoCTh (heHoma. CrocoObl MOTY4YeHUsI U TPUMEHEHNE
denona. denondopmanpaeruaHas cMoia.

KapOonumnbpHble coelMHEHHS — albJerubl M KETOHBL. IJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpymmbl. ['oMonornyeckue psapl albJeruioB U KETOHOB, oOmias Qopmyra,
M30MEpPUSI M HOMEHKJaTtypa. PU3MYECKUE CBOMCTBA aJIbJETUI0B M KETOHOB. XHMHYECKUE
CBOICTBa albJETUIOB M KETOHOB: peakuuu mnpucoearHeHus. OKHCIEHUEe allbJIeru/ioB,

33



Ka4eCTBEHHBIC peakiu Ha anbjaerupl. CrocoObl MONydyeHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE MpeesibHbIe KapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOEHHS MOJICKYII
KapOOHOBBIX KHCIOT. M3omepuss m HoMeHkiarypa. Dusmueckue CBOWCTBA OJIHOOCHOBHBIX
IpeJeNbHbIX KAapOOHOBBIX KHUCIOT. BoaopojHble CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KUCJIOT. XUMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOWCTBA, peakius 3TepuU(UKALUHN, PEAKIHUU C
y4acTHEM YIJIeBOJOPOJHOro paaukanga. OcoOeHHOCTH CBOWCTB MypaBbUHON KHCIOTHL. [loHsTHE
0 MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3upax. MHOroob6pasue kKapOOHOBBIX KHCIIOT.
OcOoOeHHOCTH CBOMCTB HENpPEAEIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIOT, TUKapOOHOBBIX
KHCJIOT, THAPOKCUKApOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MaJbMHUTUHOBASA, OJICMHOBAs, JIMHOJEBAs, JHHOJECHOBAas KHCIOTHL CrocoOb
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuii psja, odmas ¢popmyina, H30MEpHs 1 HOMEHKJIATypa.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KACJION U IEI0YHON Cpelie.

XKupsl. Ctpoenue, puzndeckue U XMMUYECKHE CBOMCTBA XKMPOB: THAPOIU3 B KUCION U
men04Hoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIINX OCTATKH HENPEAEIbHBIX KUPHBIX
KHCI0T. JKUphI B Ipupoze.

MBpbUT4 KaK COJTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmas xapaktepuctuka yrieBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, TU- U
nosmcaxapuapl). MoHocaxapuIsl: TIIFOK03a, (PyKTO3a, rajakTo3a, pudo3a, Ae30KCUpubo3a.
®dusnyeckue CBOWCTBA M HaxoxJaeHue B mpupone. PorocuHTe3. XHMHYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHOUPTOBBIX U  albJAETHUAHON TIpYMI, CIUPTOBOE U
MOJIOYHOKHCII0e OpoxkeHue. IIpuMeHeHMe TIIIIOKO3bI, €€ 3HaYeHHe B IKU3HEAEATEIbHOCTH
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JIAKTO3a. BoccTaHaBiMBaromue W
HEBOCCTaHaBIUBAarOLMe aucaxapuiel. ['mapomus nucaxapunoB. HaxoxneHune B npupoae H
npuMmeHenue. [lonucaxapuapl: Kpaxmall, TNIMKOTeH M Ieitoso3a. CTpoeHHe MaKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha M LeJUT0J03bl. (DU3MYecKHe CBOMCTBA KpaxMmalla M LEJUIFOJIO3BI.
XHUMHYECKHE CBOMCTBA KpaxMajla: THJPOJIM3, KAaYECTBEHHAs PEaKkIUs ¢ MOJOM. XMMHUYECKHE
CBOICTBa IIEJITIOJI03bI: THAPOJIN3, NOTy4YeHHEe 3()UPOB LEIT0103bl. [ToHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCIepUMEHTAIIBHBIE METOJIbI M3Y4YE€HHs BEUIECTB U MX NPEBpAlECHUN: pacTBOPUMOCTb
pa3IMyYHBIX CIHMPTOB B BOJE, B3aUMOJEHCTBHE 3TAHOJA C HATPUEM, OKHUCIEHHE 3TUIOBOTO
cnupTa B ajbAETU] Ha PACKaIEHHONM MEIHOW IPOBOJIOKE, OKHCIIEHHE 3TUJIOBOIO CIHpTa
JUXPOMATOM KaJiusl (BO3MOXKHO HCIIOJIb30BAHKE BHICOMATEPHAIOB), KAUECTBEHHbIE PEAKLIMU Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcugom menu(ll)), peakuus raunepuna
¢ runpokcuiom menu(ll), xumMuyeckue cBoCTBa pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOJECTBHE
pacTBopa rioko3bl ¢ ruapokcugoMm meau(ll), B3anmosaeicTBue kpaxmana ¢ WOAOM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3aj1au 1o TemaM «CrupThl U GpeHomb», «KapooHoBbie KucinoThl. Cl10KHbIE

3pUPBD».
A3oTcoepikaliye OpraHnyecKkue coeiMHeHMs .
AMUHBI — OpraHM4yecKHe Mpou3BOJAHBIE ammuaka. Kiaccudukanuss aMHHOB:

annpaTHUeCKue U apoMaTUYeCcKHe; NepBUYHbIC, BTOPUUHBIE M TpeTudHble. CTpOeHHE MOJIEKY,
obmas ¢opMyna, u3omMepus, HOMEHKIATypa U (PU3MUECKHE CBONCTBA. XMMHUYECKOE CBOMCTBA
anu@aTuyecKux aMUHOB: OCHOBHBIE CBOWCTBA, aJIKWJIMPOBAHHE, B3aUMOJIEHCTBUE MEPBUYHBIX
aMHHOB C a30TUCTOM KHUCIOTON. CONU aTKHMIAMMOHUS.

AHWINH — TIpeACTaBUTENh AaMHUHOB apomaTthueckoro psga. CTpoeHHe aHWIMHA.
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B3anMHoe BiIMsAHUE IpynIl aTOMOB B Mojekyie aHuiauHa. OcOOEHHOCTH XMMHYECKHUX CBOWMCTB
anunuHa. KauectBenHble peakunn Ha aHWiIMH. CrnocoObl TOMy4eHHS U TPUMEHEHHUE
anupaTuueckux aMruHOB. [loyuenne aHwIMHa U3 HUTPOOEH30J1a.

AmuHokucnorel. Homenknatrypa u  wusomepuss. OtnaenbHble IPEACTaBUTENN  O-
AMUHOKUCJIOT: TJIMLMH, ajaHuH. PU3ndeckue CBONCTBA aMUHOKUCIOT. XMMHUYECKHUE CBOWCTBA
AMUHOKHUCJIOT Kak aM(OTEepHBIX OPraHWYeCKHUX COEIWHEHUH, pPEeaKIHs MOJIMKOHICHCAIUH,
oOpa3oBaHHe NMENTHIHOIN CBs3H. buonornyeckoe 3HadeHre aMHUHOKHUCIOT. CHHTE3 U THUAPOIIN3
MENTH/IOB.

benku xak npupoansie nonumepbl. llepBuuHasi, BTOpuYHass M TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, NEHATYpallls, KaueCTBEHHbIE PEAKIUU Ha
OeJKHU.

DKClepUMEHTAJIbHbIE METOJbl HW3Y4YEHMsI BEIIECTB M UX IPEBpalllEHUi: pacTBOPEHHE
0eNKoB B BOJIE, A€HATypalus O€IKOB IIPU HArPEBaHMM, LIBETHHIE PEAKIMU HA OCJKH, pelICHHE
SKCIIEPUMEHTANBHBIX 3a7lad 0 TeMaM «A30TCOJEepKallie OPraHu4YeCKHUe COCAMHEHUS» H
«Pacmo3HaBaHue OpraHMYeCKUX COCTUHEHHI.

Bbicokomosieky isipHble cOeIHHEeHMsI.

OcHOBHbIE TOHSTUS XUMHUHU BBICOKOMOJEKYISPHBIX COCAMHEHUN: MOHOMEp, MOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpHU3ALUH, CpPEAHsAs MOJIeKyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIUs U MTOJIMKOHIEHCALINS.

[TonumepHsbie MaTepUaIbL. [Tnactmacchl (monu3TUIIEH, HOJIUIIPOIUIIEH,
MOJIMBUHUIIXJIOPUI, MOJIUCTUPOIL, MOJIMMETUIIMETAaKpuIIar, HOJMKapOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tin3anus 1 nepepaboTka MiacTHKa.

OnacToMepbl: HATypalbHBIM KaydyyK, CHHTETHYECKME Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, H30MIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BosiokHa: HarypanbHbIe (XJIOMOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[TonuMepsl  crenuanbHOrOo Ha3HaueHUsd (TeJOH, KeBiap, AJIEKTPONPOBOASIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

DKcrepuMEeHTAIbHbIE METO/Ibl U3yUEHUS BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHUE C
o0Opa3llaMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyKoB, peIlEeHUEe
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «Pacrno3HaBaHue MIacTMacc U BOJOKOH.

Pacuérnsie 3amaumn.

Haxoxnaenne MojekysasipHOi (opMysIbl OpPraHHYECKOro COEAMHEHHUS I10 MacCOBBIM
JOJSIM ~ DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAaXOXKJICHHE MOJIEKYISIpHON (opMyIIbl
OpPraHUYECKOT0 COEIMHEHHS 10 Macce (00BEMY) MPOJYKTOB CrOpPaHMsl, 10 KOJMYECTBY BEIIeCTBa
(macce, 00bEMY) MPOAYKTOB PEAKIIMK W/WIU MCXOJHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU
dbopMyIibl OPTaHUYECKOTO BEIIECTBA HA OCHOBE €ro XHMMHYECKUX CBOWCTB MM CIOCOOOB
MOJTyYEHUs, ONpe/ieJIeHHE JOJIU BbIX0/1a MPOAYKTa PEAKIIMH OT TEOPETUYECKH BO3MOKHOTO.

Me:xnpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3ydyeHUH opraHndeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX IOHATHUH, TaKk M
MOHSATHUH, IPUHATHIX B OTJCIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecrecTBEHHO-HAay4YHbIe MOHSTHS: SBJIEHUE, HAay4HBIM (pakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccuukanus, HaOJIIOJCHHE, W3MEpPEHHE, SKCIEPUMEHT, MOJEJb,
MOJIeJTUPOBAHUE.

®dusuka: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEWTPOH, MOJIEKYJIa, IHEPreTUUYECKUI
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YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEINECTBA, (PU3MUCCKUE BEIUYMHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: xierka, opraHu3M, 3Kocuctema, ouocdepa, MeTadoIU3M, HACIICICTBEHHOCTD,
aBTOTPOHBIA M TETEPOTPOHBIA TUN MUTAHUS, OpoxeHHe, (HOTOCHHTE3, NbIXaHUE, OCNKH,
YIJICBOJIBI, JKUPbI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

I'eorpadus: moyie3Hble KCKOITaeMbIe, TOILIHUBO.

TexHOJIOTHS: THINEBBIC IPOAYKTHI, OCHOBBI PAIlMOHAJIBHOIO TMTAHUS, MOIOIIUE
CpEeJICTBA, MaTePHAIIbl M3 UCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 kaace

OBIIASA U HEOPTAHNYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHH.

Atom. CoctaB aTroMHBIX saep. Xumuyeckud saemeHT. WM3otombl. CrtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTMUECKHE YPOBHH M MOJYPOBHHU.
Atomubie opOutanu. Krinaccupukaius XHMHUECKHUX 3jIeMeHToB (s-, p-, d-, f-amementsi).
Pacnipenenenue 31€KTPOHOB MO ATOMHBIM OpPOUTANSAM. DIEKTPOHHBIE KOH(PUTYpAallUU aTOMOB
JJIEMEHTOB TIEPBOTO—UYETBEPTOTO TICPHUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUH,
AIEKTPOHHBIE KOHPUTYPALIUU HOHOB. DIEKTPOOTPUIIATEIILHOCTD.

Ilepuonuueckuit 3akoH u llepuomnueckas cucreMa XuMuU4Yeckux isneMeHToB J[.U.
MenneneeBa. CBsa3b mnepuoandeckoro 3akoHa W Ileproanyeckod CHCTEMBI XUMHYECKUX
AJIEMEHTOB C COBPEMEHHOU TEOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHYECKHX DJIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX M CJIOXHBIX BELIECTB IO TPYIIaM H
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

Xumudeckas CBSI3b. BHAbI XMMHUYECKON CBSI3H: KOBaJCHTHAs, MOHHAs, METaIMYeCcKas.
MexaHu3mbl 00pa30BaHMs KOBAJIEHTHOW CBS3U: OOMEHHBIH U JTOHOPHO-AKIIENTOPHBINA. DHEPrus
U jyiHa cBs3u. [lonsipHOCTD, HANIPaBJICHHOCTh U HACKHIIIAEMOCTh KOBAJIGHTHOU CBs3u. KpaTHbie
cBs3u. Bogopoanas cBsizb. MeXMONEKYISIpHbIE B3aUMOACHCTBUS.

BaneHTHOCTP UM BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C HUX TEOMETPUUYECKUM CTPOEHUEM (Ha MPUMEpPE COEIWHEHUN DIIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBnenne o0 KOMIUIEKCHBIX coenuHeHHsX. CocTaB KOMILIEKCHOTO — HOHA:
KOMILJIEKCOOOpa3oBaTeNib, JIMTaHAbl. 3HAaYeHUWE KOMIUIEKCHBIX coeauHeHuit. IlonsTtue o
KOOPJIMHALIMOHHON XHUMUH.

BemiectBa MONEKYJISIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. THIBI KPUCTATUIMYECKHX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonstne o nucnepcHeix cucremax. Vcrtunasle pactBopbl. IIpeacrtaBienne o
KOJUTOUJHBIX pacTBopax. CmocoObl BBIpaXEHHS KOHIIEHTpAIlMd PAcTBOPOB: MAaccOBasi OISt
BEILIECTBA B PAacTBOPE, MOJsipHAsi KOHLIEHTpauus. HacklllleHHble 1 HEHACBIIEHHBIE PacTBOPHI,
pacTtBopuMOcCTh. Kpucramnornaparst.

Knaccudukanmss 1 HOMEHKIIaTypa HEOPTraHMYECKUX BEIIECTB. |pUBHAIbHBIE Ha3BAHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX pEaKIUii B HEOPTaHWYECKOM W OpraHUYeCKOW XUMUHU.
3aKOH COXpaHEHWs MacChl BEUIECTB; 3aKOH COXPAHEHHMs U NPEBPAIICHUS DSHEPrUU MpU
XUMUYECKUX peaknusax. TemmoBbie 3(PGeKTsl XUMHUYECKHUX peakiuil. TepMOXuMHUYEeCcKHe
YpaBHEHUS.

CkopocTh XMMHUYECKOW peakiuu, €€ 3aBHCUMOCTh OT pa3inuHbIX (PaKTOPOB.
['oMoreHHsbIe U reTeporeHHble peakiuu. Katanus u karaau3aTopsl.

OOpatumbie u HeoOpaTuMble peaknuu. XuUMUYeckoe paBHOBecwe. KoHcTaHTa
XHMHYECKOTO paBHOBecHs. DaKTOpbI, BIUSIONIME HA MOJIOKEHUE XUMHYECKOTO PABHOBECHS:
TEeMIlepaTypa, JaBJI€HUE M KOHLEHTPALMU BEIIECTB, YYacTBYIOIIUMX B peakuuu. [lpunuun Jle
[llatense.

Onektponutrueckas auccoruainus. CuibHbIE H  clla0ble  2JIeKTpOoiauThl. CTerneHb
nucconuanuu. Cpena BOIHBIX PacTBOPOB: KHUCJIOTHAs, HEHUTpaiabHad, 1ieiaouHass. BogopoaHbii
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nokazatenb (pH) pactBopa. 'maponus coneil. Peakiiun nonHoro oOMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkuciaeHus. OKHUCIUTENb H
BOCCTaHOBUTENb. [Iponeccel OKHCIEHHS W BOCCTAHOBJIEHMS. BaXHeHIIMe OKUCIUTENn U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIN3 PaCTBOPOB M PACILJIAaBOB BEIIECTB.

OKClepUMEHTAJIbHBIE METOJIbl WM3Y4YEHMsI BELIECTB U HUX IPEBPALICHUI: pa3ioXKeHHUE
IEpPOKCHJA BOJOpOJAa B IPUCYTCTBUU KaTalu3aTopa, MOJAEIN KPHUCTAJUIMYECKUX PEIIETOK,
IPOBEJCHUE pEeaKIuil HOHHOTO OOMEHa, OIpeleleHHe Cpeabl PAcTBOPOB C TMOMOIIBIO
MH/IMKAaTOPOB, U3YYECHUE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOH peakuuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi xummusi.

[Tonoxenne HemeramioB B llepumonnueckoin cucreme xumuueckux siaemeHToB J[.U.
MenneneeBa M OCOOCHHOCTH CTPOCHHMS HMX aTOMOB. DHU3MYECKHE CBOWCTBA HEMETAILIOB.
AmoTponusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

Bonopon. [lonyuenne, pusmueckne M XUMUYECKHE CBOMCTBA: PEAKIMH C METAIIAMH H
HEMETaJUIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOIIMBHBIE 371€EMEHTHI.

lanorensl. Haxoxxenue B mpupojie, CrocoObl MoaydeHus!, (U3NIecKue U XUMUYECKUE
cBolcTBa. ['amoreHoBoopoAbl. BaxHelmme KUCIOpOACOIAEpKAIIUE COEAMHEHUS TajJOreHOB.
JlaboparopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOJIyY€HUs ranoreHoB. [IpuMeHeHne rajoreHoB u
UX COCIUHEHUH.

Kucnopon, o3on. JlabopatopHble U MPOMBINIICHHBIE CHOCOOBI MOMYyYEHUS! KHCIOpOJa.
®u3nueckue M XHUMHUYECKHE CBOMCTBA M IPUMEHEHUE Kuciaopoaa U o030HA. Okcuipl u
HEPOKCU/IBI.

Cepa. Haxoxnenwe B mpupoje, CHocoObl TOJydeHHs, (PU3UYECKUE U XUMHUYECKHE
coiictBa. CepoBogopon, cynbpunsl. Oxcun cepoi(IV), oxcua cepri(VI). CepHucrast u cepHas
KUCJIOTHI M WX coiu. OCOOEHHOCTH CBOWMCTB cepHOM KuUCHOTHL. [IpuMeHenume cepsl u €€
COCIMHEHU.

A3zor. HaxoxnaeHue B mpupoje, CHocoObl MONy4eHHs, (PU3MUECKHE M XUMHUYECKHUE
cBoMcTBa. AMMHaK, HUTpUAbl. OKCHUIbI a30Ta. A30THUCTas M a30THAas KHUCIOThI M UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCJIOTHI. [IpuMeHeHHe a30Ta W €ro COeIWHEHMH. A30THBIE
yIoOpeHusl.

®ocdop. Haxoxzaenue B mpupojie, CIOCOObI MOJydyeHHs, (PU3NUECKUE U XMMUYECKHE
cBoiictBa. Dochuasl u Qocoun. Oxcuasl ¢dochopa, QochopHas kucmora u e€ couu.
[Tpumenenue dpocdopa u ero coenunenuit. ochopHeie ynodpeHus.

VYrinepon, HaxoXJeHHE B TpuUpojae. AJuioTporHble Momaudukanuu. Dusudeckue Hu
XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yrieponoMm. Oxcupn yriaepona(ll),
okcupa yriuepona(IV), yronpHas kucimora u €€ coiud. AKTUBHPOBAHHBIM Yrojib, aacopOuus.
Oynnepensl, TpadeH, yriepogHble HAHOTpYOKU. IlpuMeHeHHMe TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COeAMHEHU.

Kpemuuii. Haxoxxnenue B mnpupoje, cnocoObl MoinydeHus!, Gpusnueckue U XUMUYECKUe
cBoiictBa. Okcun kpemHus(1V), kpeMHUEBas KHCIOTa, CHIIMKAThl. [I[puMeHeHre KpeMHUS U ero
coenuHeHuil. CTEKIIO0, €To MOJIy4€HNE, BUABI CTEKIIA.

[lonoxxenne MeramnoB B llepuonnueckoil cucreMe XMMHUYECKHMX — DJIEMEHTOB.
OCOoOCHHOCTH CTPOCHHUSI JJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmme Quznueckue
cBOiicTBa MeTaioB. [I[puMeHeHe MeTaioB B ObITY U TexHUKe. CIIaBbl METAILIOB.

DNEeKTPOXUMHUUYECKUI psiil  HampspkeHud MertamioB. OOmme crocoObl  MOTyYeHHS
METaJUIOB: TUAPOMETAJUTYPIHsl, MUPOMETAITYPrUs, dNeKTpoMeTainyprus. [lonstue o koppo3uu
MeTai1oB. CriocoObl 3aIUTHI OT KOPPO3HH.

O6mras xapakrepuctuka meTaioB [A-rpynmer [leprogudeckoil CHCTEMbI XUMHUYECKHUX
anemMeHTOB. Hatpuit u xanwii: momydeHue, GU3NIECKUEC M XMMHUYECKHE CBOMCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

OO6mas xapakrepuctuka MetauioB IIA-rpynmnsl [leproanyeckoil CHCTEMBI XUMHUECKUX
9JIEMEHTOB. MarHuii © KaJlblUiA: TOJNy4YeHHE, (U3UYECKHEe U XHUMHYECKHE CBOWCTBA,
PUMEHEHHE MPOCTHIX BEIIECTB U UX coeArnHeHu. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHSI.
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AOMUHUI: TTOTy4YeHue, Pu3ndeckne U XMMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COCAMHEHUH. AMQOTEpHBIE CBONCTBA OKCHJA W THIPOKCHIA ATIOMHHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

Obmas xapaktepuctuka MeTaioB nobounsix noarpynn (b-rpymm) Ilepuoaumueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

Puznueckrue 1 XMMHUYECKHUE CBOMCTBA XpOMa U €ro coeMHeHU. OKCHUIbI U TUIAPOKCHUIbI
xpoma(Il), xpoma(lll) m xpoma(VI). XpoMaTel u IUXpOMATHI, UX OKHCIHMTEIIbHBIC CBOMCTBA.
ITony4yeHnue U npuMEeHEHUE XpoMa.

dusznueckue M XUMHUYECKHME CBOMCTBA MapraHila M €ro CoeJuHeHHW. BakHelmue
coenuaenust Mmapranna(ll), mapranna(IV), mapranma(VI) u mapranma(VII). Ilepmanranar kamus,
€ro OKMCJIUTEIbHBIE CBOMCTBA.

dusnyueckre U XMMHUYECKUE CBOMCTBA Keje3a U ero coeMHeHUH. OKCUIbI, THAPOKCHIBI
u conu xkene3a(ll) u xeneza(lll). [Tonyuenue u npuMeHeHUe xKene3a U ero CIjIaBoB.

®u3nyeckue M XUMHYECKHE CBOWCTBAa Menu U €€ coeauHeHuil. [lomydenue wu
MIPUMEHEHUE MEJIU U €€ COCTUHEHUM.

Huuk: monydeHue, (QU3MYECKUE M XHUMHUYECKHE CBOMcTBa. AMOTepHbIE CBOWCTBa
OKCHJa M THAPOKCHUJA IMHKA, THIPOKCOKOMIUIEKCHl UMHKa. [IpuMeHeHue IMHKa U €ro
COCIMHECHUM.

DKCIEepUMEHTAIbHBIE METOJAbl HM3YYECHHs] BEIIECTB W HMX MPEBpAIlCHUI: H3y4deHUe
00pa3IoB HEMETAJJIOB, TOpeHue cephl, (ocdopa, keme3a, MarHus B KHCIOPOJC, HU3YUCHHE
KOJUIeKUMU «MeTamibl W CIUIaBbl», B3aMMOJCHCTBUE IIEIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOXKHO HMCIOJIb30BAaHUE BUICOMATEPUATIOB), B3aUMOJICHCTBUE LIUHKA U
JKere3a ¢ pacTBOpaMu KHUCIIOT U LIEJI04Yel, KaUeCTBEHHbIE PEAKIIMU HA HEOPraHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa MU KAaTHOHBI METAJIJIOB, B3aUMOJICUCTBUE THAPOKCUIOB ATIOMUHMS U IIUHKA C
pacTBOpaMH KUCIOT M IIEJIOYEH, pelIeHnue SKCIePUMEHTANBHBIX 3a7a4 Mo TeMaM «[ ajoreHs,
«Cepa u e€ coelMHEHUsD», «A30T U (pochop U UX coeTuHEHUN», «MeTaibl IITaBHBIX MOATPYII,
«MeTtannbl MOOOYHBIX TOATPYIII.

XuMUA U )KU3Hb.

Ponp xuMuu B obecrieueHuu yCTOMYMBOTO pa3BUTHS ueroBedecTBa. [loHATHE 0 HAYYHBIX
METO/JaX IMO3HAHMS M METOAOJOTMM HAy4YHOro HccieqoBaHusd. HaydHble NpUHIMIIBI
OpraHu3aIMi XUMHUYECKOTO TTPOU3BOACTBA. [IpOMBITIIEHHBIE CITOCOOBI TOJIYYSHHUST BaKHEUIITUX
BelecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHona). [IpoMbliieHHbIe
CIOCOOBI MOJYyYEHUS METAJUIOB M CIUTAaBOB. XMUMHYECKOE 3arps3HEHUE OKpYXKarouleh cpelbl u
ero nociueacTsus. Ponb xumun B o0ecrieueHIN SHEPreTHIeCKoi Oe30MacHOCTH.

XuMHsL U 3710pOBbE uenoBeKka. JlekapcTBeHHble cpencTBa. [lpaBuiia HMCOIB30BAHMS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XuMUS THIIK: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib XxuMuu B oOecrieueHun
MMUIIEBOH O€30IMacHOCTH.

Kocmernueckne n mapdromepHsie cpeacTBa. beitoBas xmmus. [IpaBmma Ge3omnacHOro
WCITOJIb30BaHUS MPenapaToB OBITOBOW XMUMHUU B TIOBCETHEBHOM KU3HH.

XUMHS B CTPOUTETHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEpPHAIIbI (LIEMEHT, OETOH).

XUMHS B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEPAbHBIE yTOOpEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKI0, Kepamuka. Marepuaisl
JU1s1 3JIeKTpoHUKH. HaHoTexHonoruu.

Pacuérnsie 3amaumn.

Pacuérer: mMacchl BemecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce Win 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIECTB, MACCHI (00bEMA, KOTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO W3 BEHICCTB HMMEET MPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIMHU, €CIM OJHO M3 BEIIECTB JJAHO B BHJIE PacTBOpa C
onpeAes€HHON MacCOBOM J10J€H pPacTBOPEHHOIO BEMIECTBA, MACCOBOM JOJU U MOJSPHOM
KOHIIGHTpAllMd BEILECTBA B PAcTBOpPE, JOJU BBIXOJIa MPOJIYKTAa PEaKUUU OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeaMeTHBIE CBSI3H.
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Peanuzarus MeXIIpeAMETHBIX CBsI3€H MPU U3YYCHUH OOIIEH W HEOPTAaHMYECKOW XUMHH B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHH,
TaK U MOHSTUN, IPUHATHIX B OT/IEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecrecTBEHHO-HAay4YHbIE MOHSTHS: SBIIEHUE, HAy4YHBIM (haKT, TUIIOTE3a, TEOpHS,
3aKOH, aHalu3, CHUHTE3, KiIacCU(pHUKauus, MNEePUOAUYHOCTb, HAONIOJCHUE, HW3MEpEHue,
AKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®dusuka: MaTepus, MUKPOMHUDP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOINBI, PAAMOAKTHBHOCTb, MOJIEKYJa, SHEPreTHUYECKH YpPOBEHb, BELIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSIHME BEILECTBA, HJCalbHbIM ra3, (u3nueckue BEIUYUHBI, €IUHUIIBI
W3MEPEHMS, CKOPOCTh, SJHEPT U, Macca.

Buonorusi: knerka, OpraHu3M, OJKOcCHUCTeMa, Ouocdepa, MeTaboNM3M, MaKpo- U
MUKPO3JIEMEHTbI, O€JIKH, >KUPBI, YIJIEBOJbl, HYKICHMHOBBIE KHUCIOTHI, (PEPMEHTHI, TOPMOHBI,
KpYTroBOpOT BEUIECTB U ITOTOK HEPIUU B IKOCHCTEMAX.

I'eorpagus: MuHepasbl, FTOPHbIE TIOPO/IbI, [T0JIE3HBIE UCKOTIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHonorus: XuMu4eckass MPOMBIIIJICHHOCTh, METAJUTyprisi, CTPOUTEIbHBIE MaTepPHAIbI,
CEJIbCKOXO35MCTBEHHOE IPOU3BOJCTBO, MMILEBas IPOMBILUIEHHOCTb, (papMmarieBTHUECKast
MPOMBIIIIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX penapaTos, MIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.

TemaTuueckoe IIAaHUPOBAHHUE

10 xknacc
B ToM unce nHa:
Ne KonnuectBo
HanmenoBanwue pa3aenoB MIPAKTUICCKHE KOHTPOJIbHBIE
n/m 4acoB
paloThI paboTHI
1 | TeopeTnueckrie OCHOBBI 8
OPraHN4eCKON XUMHH
2 | YrieBogopoabl 35 1 1
3 | Kucnopojaconepxariue 41 2 1
OpraHMYECKHEe COCTUHEHUS
4 | Azotcoaepkaiue 12 2 1
OpraHMYECKHEe COCTUHEHUS
5 | BeicokoMoneKyspHbIe 6 1
COCTMHEHUS
HTroro: 102 6 3
11 kaace
B Tom uncie Ha:
No KomnuectBo
HanmenoBanwue pa3aenoB MTPAKTUICCKHE KOHTPOJIbHBIC
/i 4acoB
paboThI paboThI
1 | TeopeTrueckue OCHOBBI 39 3 2
XUMUHI
2 | Heopranmueckas XumMust 54 5 2
3 | Xumus 1 Ku3Hb 9
Hroro: 102 8 4

DJIEKTPOHHBIE 00pa30BaTe/IbHbIC PECYPChl, HCNIOJIb3yeMble P PeaIn3anuu

NPOrpamMmblI
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Ne B

(denepaabHom IIpeamer, kaacc 20P
nepeune JOP
13.4.2.1. Xumus 10 kiace Ypoku o yuebHoMy npeamery " Xumus"
1.34.2.2. Xumus 11 knace Ypoku o yueOHomy npeamery "Xumus"
o cnam EMD. Xumns 20P "4 claM EI'D. Cpennee obuiee o6pa303aHHev.
VY4eOHbIi MOAYIb 110 PELICHUIO TPYAHBIX 3a/laHui
1.3.4.2.3. (MOJyJIb 11O PELICHUIO " "
TpYIHbIX 3a7124) 1o y‘-IﬁGHOMy IpeaMeTy X'I'/IMI/ISI .10-11
kiaccel". AO UznarensctBo "[IpocBenienue"
JloMamHue 3a1aHus. DO0P "Jlomamrawue 3aganus. CpegHee odriee
1.3.4.2.4. obpazoBanne. Xumus'", 10 - 11 kiacc, AO
Xumus " »
Nz narensctBo "lIpocBenienune
n
13495 31;11; Zi?ﬁegin?g:{aﬁ% Tpenaxep "Oo6nako 3Hanuit". Xumus. 10 kacc,
000 "®uzuxon Jlad"
KJ1acc
n
13426 31;11; i;?'('egin?/s;ali(i Tpenaxep "O06nako 3Hanuit". Xumus. 11 kiacc,
) ' 00O "®wusukon Jlad"
KJ1acc
KomrnekcHbiii 00pa3zoBaTeNbHbIN MaTepHal 1o
XUMHH, BKJIIOYAOLIUI CIICHAPUU YPOKOB,
13427 Xumus, 10 - 11 CLEHApUU U3YUYECHUS TEM, BUIACOYPOKH,
KJIACChI AIIEKTPOHHBIE Y4eOHbIE TOCOOUS U TECTHI C
ABTOMAaTUYECKON MPOBEPKOI 1JIs1 UCTIOIb30BaAHUS
Ha YpOKax U CaMOIIOJAITOTOBKH ydalIuXxcs
D0P conepkuT Clieayronue AIeKTPOHHbBIE
o0pa3oBaTesibHbIE PECYPCHI: @) OTIOPHBIE
KOHCHEKTHI (IIPEICTaBISIIOT COO0M
KOHLIEHTPUPOBAHHYIO TEOPHUIO "Ha OTHOM ciaize”
0 TeMaM TpeMeTa); 6) CaMOCTOSTEIbHBIC
paboThI (coaepKaT MHTEPAKTUBHEIE 3aIaHUS C
ABTOMATUYECKOM MPOBEPKOI); B) KOMILIEKT
Tpenaxep "O06mako TEMaTUYECKUX KOHTPOJIBHBIX paboT; T)
13428 3HaHui". Xumus. 10 BUpTYaJbHbIE JTa0OpaTOpHbIE PaOOTHI.
kiacc (yrnyonennsiii | Conepkanue DOP cooTBeTcTBYeT TpeOOBaHUIM
YPOBEHB) OI'OC COO u ®OIT COO ¢ yuerom henepanbHOM
nporpaMMel Bocriutanus u Konueniuu
npenojaBanus xumuu. OT0op u
MOCJIeI0BATENIbHOCTh U3YUEHUSI MaTepraia
COJIep’KaHusl COOTBETCTBYIOT (pesiepaibHOM
paboueil mporpaMmme OCHOBHOT'O OOIIIEr0
obpazoBanus npeamera "Xumus" (yriyOneHHBIH
YPOBEHD)
Tpenaxep "O6nako OO0P conepkUT ciaenyroUIe 3JIEKTPOHHBIE
1.3.4.2.9. 3HaHuit". Xumus. 11 00pa3oBaTeNbHBIC PECYPCHI: a) ONIOPHBIE

kiacc (yrimyOneHHBIN

KOHCIIEKTHI (IIPECTaBISIOT OO0
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Ne B
(denepaabHom
nepeune JOP

IIpeamer, kaace

0P

YPOBECHB )

KOHIIEHTPUPOBAHHYIO TEOPHIO "HA OAHOM ciaiiae"
[0 TeMaM MpeIMeTa); 0) CaMOCTOSATEIbHbIE
paboThI (coaepkKaT HHTEPAKTUBHBIE 331aHUS C
ABTOMATUYECKOM NMPOBEPKOM); B) KOMILIEKT
TEMaTHYECKUX KOHTPOJIbHBIX paboT; I)
BUPTYyaJIbHBIE JTAOOpaTOpHBIE pabOTHI; /1) BApUAHT
KHM EI'D. Cogepxxanue 0P cooTBEeTCTBYET
tpebdoBanusim ®I'OC COO u ®OII COO ¢ yuetom
(benepanbHON MPOrpaMMbl BOCIIUTAHUS U
Konnenun npenogasanust xumun. OT00p 1
MOCIIEI0BATEIbHOCTh U3yUEHUs MaTepuaia
COJIEpKAaHUS COOTBETCTBYIOT (heaepabHON
paboueii mporpaMMe OCHOBHOTO OOIIETO
obOpazoBanus npeamera "Xumus" (yriyOneHHBIH
YPOBEHB)

1.3.4.2.10.

[Mu¢posoii kypc
"Xumus.
VYrny6neHHsbli
ypoBeHsp" 10 kiacc

LludpoBoii kypc pa3paboTaH B COOTBETCTBUH C
denepanbHBIMH TOCYIapCTBEHHBIMH
00pa3oBaTeNbHBIMH CTAaHAAPTAMH, (ellepaTbHBIMU
OCHOBHBIMH 00pa30BaTEIbHBIMU IPOTPAMMaMH
YHUBEPCAJIbHBIM TEMaTHYECKUM
KJ1acCU()UKATOPOM JJIsl KICTIOJIb30BAHUS TIPH
peanu3anuy 4acTu oo1eoopazoBaTeabHON
porpamMMsl, GOpPMUPYEMON Y4aCTHUKAMH
00pa30BaTeNIbHBIX OTHOIIEHUH 110 MpeIMeTY
"Xumus. YrayOnaeHHbIN ypoBeHs" (cpeaHee odriee
o0Opa3oBaHue, yriIyOJeHHbIH ypOBEHb)

1.3.4.2.11.

[Mudposoii kypc
"Xumus.
VYrinyOneHHsbIi
ypoBeHb" 11 kiacc

[{udpoBoii kypc pa3paboTaH B COOTBETCTBUU C
®denepanbHbBIMU TOCYIAPCTBEHHBIMU
o0pa3oBaTeNnbHBIMH CTaHAAPTaMH, (perepanbHbIMU
OCHOBHBIMH 00pa30oBaTeIbHBIMU IIPOrpaMMaMu U
YHHUBEPCATbHBIM TEMaTHUECKUM
KJIACCU(UKATOPOM JIJIsl UCTIOIB30BAHUS TIPU
peau3anuy 4acTu 0011e00pa3oBaTeIbHOMI
MIPOrpaMMsbl, popMHUpyeMON yuacCTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHUI IO MPEAMETY
"Xumus. YrayOnaeHHBIN ypoBeHB'" (cpeaHee odriee
oOpa3oBaHmue, yriyOJIeHHbII YPOBEHbB)

1.3.4.2.12.

Xumus. BupryanbHbie
nabopaTopHbIE U
MpaKTUYECKHE padOThI

Xumus. 10 - 11 knacc. YrinyOneHHbI ypoBeHb. B
O0P npencrasneno 13 moxyneit Ha 13
aKaJIeMUYeCKHX JacoB. B ocHOBe conepkannu
y4eOHOT0 MaTepuraia npeCTaBICHbI
nabopaTopHbie paboTHI.
[Ipeana3znaueH 11 peanu3anun 00s3aTeIbHON
4acTu 0011e00pa3oBaTeIbHON POTrPAMMBI,
3aKperyIeHUs 3HaHU, pa3BUTHUSI HABBIKOB U
KOMIIETEHIMH [IKOJILHUKOB U SIBIISICTCS YaCThIO
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uH(GOPMalMOHHO-00Pa30BaTEILHOM CpeIbl
oOpa3oBaTenbHOM opranusanuu. [Ipemparaemprit
KOMIUIEKC BUPTYaJIbHBIX JJA0OPATOPHBIX U
npaktudeckux padbot (BJIIIP) - aTo oOyuaromas
cpena, KoTopas CpeliCTBaMU KOMIBIOTEPHON
WHTEPAKTUBHON BU3yaIH3alM{ TTO3BOJISIET
IIKOJIbHUKAM MOJIEITUPOBAThH PEaIbHBIH
HKCHEPUMEHT, IPOBOJUTH y4eOHBIE HCCIICIOBAHMUS.
OT10 oOpa3oBarenbHas cpefia, HalleJIeHHas Ha
obecrieueHrne pa3BUTHSI yMEHUH 00y4aronierocs
CaMOCTOSITENIbHO (POPMUPOBATH HOBBIE 3HAHUS,
(bopMyIUpOBaTh UIEU, TOHATHUS, TUIIOTE3BI 00
00BEKTax U ABICHUSAX, B TOM YHUCIIC pPaHee HEe
M3BECTHBIX, 0CO3HABATH AC(PUIIUTHI COOCTBEHHBIX
3HAHUN U KOMIIETEHTHOCTEM, IUIAHUPOBATh CBOE
pa3BUTHE
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