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INOACHUTEJIBHASA 3ATINCKA

Pabouvas nmporpamMMa o XMMUHU COCTABJICHA B COOTBETCTBUU C TPEOOBAHUSIMM

- @enepanbHOro 3aKkoHa OoT 29.12.20 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit @eneparim»
(pen. ot 28.12.2024);

- [Ipuka3za MunuctepcTBa npocsemenust Poccuiickoit @enepanuu ot 23.11.2022 Ne 1014 "O6
yIBEpXKIEHUM (elepanbHOll  00pa3oBaTeNbHONM MpOrpamMMbl CpeAHero oomiero obpas3oBaHus"
(3apeructpuposan 22.12.2022 Ne 71763);

- IIpukaza Muno6puaayku Poccun ot 17 mast 2012 r. Ne 413 «O6 yrBepkaeHun (emepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIapPTa CPEAHEr0 OOIIEro 00pa3oBaHM;

- Ilpuxaza MunucrepctBa mnpocsemienusi Poccuiickoit ®@eneparuun ot 12.08.2022 Ne 732
"O BHeceHMHM M3MEHEHHUH B (efepalbHBI rOCylIapCTBEHHBINH 00pa30BaTENbHbIM CTaHIAPT CPETHETO
ob1iero oOpa3oBaHus, YTBEpXKIECHHBINH NpUKa3oM MuHucCTepcTBa 00pa3zoBaHus U Hayku Poccuiickoii
®eneparun ot 17 mast 2012 . Ne 413" (3aper. 12.09.2022 Ne 70034);

- ®enepanbHOil 00pa3oBaTEIbHON MPOrpaMMBbl CpEeAHEro o0IIero o0pa3oBaHus, YTBEP)KICHHON
[Ipukazom Munucrepcrsa npocseuieHust PO or 16.11.2022 r. Ne 993;

- [Ipuxa3za MunucrepctBa npocsenienust Poccuiickoit @enepaunu ot 18.05.2023 Ne 371 «O6
YTBEpXKACHUHN (eAepaibHO 00pa3oBaTebHOW MPOTrpPaMMBI CPEIHEro O00Imero oOpa3oBaHUs»
(Bapeructpuponan 12.07.2023 Ne 74228);

- IIpuxa3za MunucrepcrBa npocseuieHust Poccuiickoit @eneparuu Ne 1028 ot 27.12.2023 «O
BHECEHUU W3MEHEHHMH B HEKOTOpble NpHKa3bl MuHHUCTepcTBa 0Opa3oBaHus M Hayku Poccuiickoit
@enepaunu 1 MunucrepcrtBa npocsemieHus Poccuiickoit @enepanuu, Kacarouiecs: (eaepaabHbIX
rOCyJJapCTBEHHBIX 00pa30BaTeIbHbBIX CTAaHAAPTOB OCHOBHOIO 001IEro 00pa30BaHus U CPETHETO 00ILero
obpazoBanus» (3apeructpupoBad 02.02.2024 Ne 77121);

- Ilpukaza MunucrepctBa npocpemenus Poccutickoit ®enepamuu ot 22.03.2021 Nell5 «O6
yrBepkaeHnH [lopsaka oprann3ainuy 1 OCyIIeCTBICHUS 00pa30BaTEIbHOM 1A TEIIEHOCTH IO OCHOBHBIM
001eo0pa3oBaTeNIbHBIM [IpOrpaMMaM  — 00pa3oBaTeIbHBIM MPOrpaMMaM HayalbHOTO OOILEro,
OCHOBHOT0O OOWIEro M cpenHero obmiero odpaszoBaHus» (mpuka3 Bcrynaer B cuiny c¢ 01.09.2021 u
nercteyet 1o 01.09.2027);

- Ilpukaza MunucrepctBa npocsenienust Poccuiickoit ®epeparuu ot 23.07.2025 Ne 551
"O06 yTBepKIeHUHU (eepaTbHOTIO MePEeUHs 3JIEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB, TOMYIIEHHBIX K
HCIOJIb30BAHUIO TPU pEATU3allud HMMEIOIIUX TOCYJAapCTBEHHYIO aKKpeIuTaIHio 00pa3oBaTeNIbHBIX
mporpaMM  HaudajgbHOro oOOIIero, OCHOBHOTO 00Imiero, cpeaHero ooOmero oOpa3oBaHus"
(3apeructpuponan 22.08.2025 Ne 83289)

- Ilpuka3 MunucrepctBa mnpocsemeHus Poccuiickoit @enepamuu ot 19.03.2024 Ne 171
«O BHeceHMM W3MEHEHUH B HEKOTOpble IpHKa3bl MuHHCTEpCcTBa IMpocBelieHus Poccuiickoi
@enepanuy, Kacaroumecs (efepalbHBIX  00pa3oBaTEeNbHBIX IMPOrpaMM  HAyaJbHOTO  OOIIEro
o0Opa3oBaHMsI, OCHOBHOI'O 00111ero 00pa3oBaHus U CpeHero oouiero oopazoBanus» (3aperucTpupoBaH
11.04.2024 Ne 77830);

- Ilpukaza MunncrepcrtBa npocsenienust Poccuiickor ®eneparuun Ne 62 or 01.02.2024
«O BHECEHMM HW3MEHEHUH B HEKOTOpbIE IpHKa3bl MUHHCTEpCTBAa MNpocBelleHuss Poccuiickoi
®enepannu, kacawomuecs (eaepaabHbIX 00pa30BaTeNbHBIX MPOrPaMM OCHOBHOT'O U CPETHETO OOIIEeTo
obpazoBanus» (3apeructpuponan 29.02.2024 Ne 77380);

- Ilpuka3 MunucrepctBa mnpocsemenus Poccuiickoini @epepaunn ot 09.10.2024 Ne 704
«O BHECEHMM W3MEHEHHH B HEKOTOpble IpHKa3bl MMHHCTEpCTBa IpocBelieHus Poccuiickon
Oenepannu, Kacaromuecs (QeaepanbHbIX 00pa30BaTEIbHBIX MPOrpaMM HayaldbHOIO  OOIIEro
o0pa3zoBaHMsl, OCHOBHOTO 00111er0 00pa3oBaHus U cpeAHero odIiero oo0pa3oBanus» (3aperucTpupoBaH
11.02.2025 Ne 81220);

- IIpukaz Munnpocsemenus Poccun ot 22.06.2026 N 436 «O06 yTBepxkaeHUHN (enepanbHOro
nepevHs y4eOHUKOB, JOMYLUIEHHBIX K MCIOJIb30BAHUIO MIPU PEAIN3ALUU UMEIOIIUX FOCYJapCTBEHHYIO
aKKpeIUTaIMI0 00pa3oBaTeIbHBIX IMPOrPaMM HAuyaJIbHOTO OOIIEro, OCHOBHOTIO OOIIEro, CpeaHEro
oOmiero o0pa3oBaHUsI OpPraHU3AIUSMHU, OCYIISCTBISIONMIMMH O0pa30BaTEIbHYIO ACATEIBHOCTh, H



YCTAQHOBJICHHH TPENENBHOIO0 CPOKA HCIOJIb30BAHUS HCKIIOYEHHBIX Y4eOHHMKOB M pa3padOTaHHBIX B
KOMILJIEKTE ¢ HUMU y4eOHBIX mocoouit» (3apeructpuposano B Muntocre Poccun 22.07.2026 N 87563);
- IIpuka3z MunuctepctBa npocsemienuss PO ot 12.02.2025 Ne 93 «O BHeceHMU HU3MEHEHUS B
nonnyHkT 18.3.1 mynkrta 18.3 ¢enepanbHOrO TOCYZapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa
cpeaHero oouero o0pa3oBaHUs, YTBEPXKAECHHOro Mpuka3oM MuHucTepcTBa 00pa30BaHUS U HAYKH
Poccuiickoit ®eneparuu ot 17 mast 2012 1. Ne 413y (3apeructpupoan 17.03.2025 Ne 81559);

- CII 2.4.4283-26 "Ca"nuTapHO-3MTHEMHOJIOTHYECKHE TPeOOBAaHUS K OpraHU3aIMsIM BOCTIUTaHUS
1 00y4eHus1, OT/AbIXA M 03J0POBJICHUS JAeTei U MOJoAeKU" (YTBEPKICHBI TOCTAHOBJICHUEM | TaBHOTO
rocyaapcTBeHHOro caHuTapHoro Bpada P® ot 02 urons 2026 r. Ne 19);

- CanlluH 1.2.3685-21 '"l'urmeHu4eckue HOPMATHBBI M TpeOOBaHUSA K OOCCIICUCHHIO
6e3onmacHocTH M (WiM) OE3BPEOHOCTH Ui ueloBeKa (PakTopoB cpenbl oOuTaHusA" (YTBEPKICHBI
[IOCTAaHOBJIEHHEM [J1aBHOrO TIOCyJapCTBEHHOIO caHMTapHOro Bpada Poccuiickoit @enepanuu oT
28.01.2021 1. Ne 2);

- [TocranoBnenus [IpaButenbctBa Poccuiickoit @enepanun ot 11 oktsa6pst 2023 roma Ne1678 «O06
yrBepxkAeHur IIpaBusl npuMeHeHUs OpraHu3alusMHU, OCYIIECTBISIOIIMMU 00pa30BaTEIbHYIO
NeSTeIbHOCTb, JJIEKTPOHHOIO OOydYeHMs, JUCTAaHIMOHHBIX O0pa30BaTelIbHBIX TEXHOJIOTUI IpU
peainzanuy 00pa3oBaTENIbHBIX IPOrPaMM»;

- MP 2.4.0330-23.2.4 Twruena paered W TMOAPOCTKOB. MeETOJMYECKHE PEKOMEHIAIIUN
10 00ECIEYEeHUIO CAaHUTAPHO-DUIEMHOJIOTHIECKUX TPEOOBAaHUH MPHU peann3anuyd 00pa3oBaTEIbHBIX
IporpaMM C IPUMEHEHHEM JJIEKTPOHHOIO OOy4eHUs U JUCTAaHLIUOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTHIL;

- Ycrapa u nokanbHbIX akToB ' BOY rumuazum Ne 271 Canxr-IlerepOypra;

- OcHOBHOW  00pa3oBarelpbHOW  HPOrpaMMbl  CpeAHEro  o0mero  oOpa3oBaHUS
I'BOY rumnuazum Ne271 Caunkr-IlerepOypra.

Pabouass mporpamma 1Mo XMMHH Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpa3oBanun B Poccuiickoit
®denepauun», TpeOOBaHUN K pe3yjibTaTaM OCBOEHHUs (enepaibHOW 00pa3oBaTeNbHON MPOrpaMMbl
cpeanero o6bmero ob6pazoBanusa(P@OIl COO), npencraBieHHbIX B DegepaibHOM TOCYJapCTBEHHOM
oOpaszoBarensHOM cTa”napre COO, c yuérom Konnenuuu mnpenonaBaHus y4eOHOro IpeaMera
«Xumus» B 0o0pa3zoBaTelbHBIX OpraHu3anusx Poccuiickoit @enepanuu, pealu3yrollUX OCHOBHBIC
oOpa3zoBaTeNnbHBIE TMPOTPAMMBI, U OCHOBHBIX IMOJIOKeHHH «CTpaTeruu pa3BUTHS BOCHHUTAHUS B
Poccuiickoit @eneparun Ha nepuon 1o 2025 rona» (Pacnopsokenue [pasurenscrsa PO ot 29.05. 2015
No 996 - p.).

XuMHs Ha YpOBHE YIIyOJIEHHOTO M3y4eHHs 3aHMMAaeT Ba)XHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHoro oOpasoBanus yuammxcs 10—11 kmaccoB. M3ydeHue npeamera, peaan3yeMoe B YCIOBHSX
Qg depeHIMPOBaHHOTO, MPOPUIBLHOIO 00yUYeHHUs, MPU3BAHO 00eCNeYuTh 00Ie00pa30BaTENbHYI0 U
OOIIEKYJIBTYPHYIO TIOJTOTOBKY BBIITYCKHHUKOB IIKOJBI, HEOOXOAUMYIO JUIS aJalTallid UX K OBICTPO
MEHSIOIIMUMCS YCJIOBUSAM KU3HU B COLIMYME, a TaKXe JJIS MPOAOIDKEHHUS OOY4YeHHUsS B OpraHM3alusix
poeCCHOHATFHOTO 00pa30BaHMsI, B KOTOPBIX XUMHUS SIBIISICTCS OJTHOM U3 MPHOPUTETHBIX JAUCIUILIIH.

B nporpaMme 1o XuMuu Ha3HauYE€HUE peaMeTa « XUMHsD oJy4yaeT MOAPOOHYI0 HHTEPIPETALIUIO
B COOTBETCTBUU ¢ ocHoBomojararonmmu mnonoxeHusMu ®I'OC COO o B3anMo0OyCIOBICHHOCTH
1ese, coiepKaHus, pe3ylbTaToB OOy4YeHUs U TPeOOBAHUN K YPOBHIO MOJATOTOBKH BBITYCKHHKOB.
CBHIETEIHCTBOM TOMY SIBIISTFOTCS CIICAYIOIINE BBITOHSAEMbIE IIPOTPAMMON IO XUMUHU (PYHKITUH:

e UHPOPMALIMOHHO-METOJIMUECKAs,  peaju3alus  KOTOpod  obecreynBaeT  MOJy4eHHUE
MpEJICTaBICHUs] O LEJsIX, COJAEp)KaHUHM, OOmiell cTpareruu 0OydeHHs, BOCIMTAaHUS M Pa3BUTHUS
o0yyJaroImuxcs CpeJCTBaAMU peaAMETa, U3y4aeMOoro B paMKax KOHKPETHOTO Mpoduiis;

e OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas IMpeaycMaTpuBaeT OIpeiesieHne: MPUHIUIIOB
CTPYKTYPUPOBAaHUSI M IIOCIEIOBATEIbHOCTH H3Y4EHHUS Y4eOHOro Marepuana, KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX €r0 XapaKTEePUCTHK; TOAX00B K (POPMUPOBAHUIO COEPKATEIbHON OCHOBBI KOHTPOJIS U
OLIEHKH 00pa3oBaTeIbHBIX IOCTIKEHHH OO0y4aromuxcs B paMKax HTOrOBOM arTectanuu B (opme
€IMHOTO TOCYJAPCTBEHHOT'O 9K3aMEHa 110 XUMUH.

[Tporpamma asst yriyOIEHHOTO U3YYEHUS] XUMHH:



e YCTaHABJIMBAECT MHBAPHAHTHOE ITPEIMETHOE COZIEp KaHuE, 00s13aTEIbHOE U1 U3YYEHHS B paMKax
OTACNBbHBIX TNpoduiel, mpeaycMaTpuBaeT paclpeselieHue M CTPYKTYpHUpPOBaHHE €ro Io Kiaccam,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUAM/paziesiaM Kypca;

e 1a€T NIPUMEPHOE paclpeeeHue Y4eOHOro BpPEMEHH, PEKOMEHAYEMOIO sl HM3y4eHUus
OT/EJIbHBIX TEM;

e IIpeJIaraeT NIpUMEPHYIO IIOCIEA0BAaTENbHOCTD U3YUEHHsI yUEOHOT0 MaTepuaa ¢ yu€ToM JIOTUKU
MOCTPOCHMSI Kypca, BHYTPUIIPEMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e 1a€T METOJMYECKYI0 MHTEPIIPETALNIO LeJel M 3a7ad M3Y4EHHUs NpeAMETa Ha YriIyOJIEHHOM
YpOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CpEAHEro oouero obpa3oBaHHUA,
COJIep KATEIbHOM XapaKTepUCTUKHU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUs OCHOBHOM 00pa3zoBaTeinbHOMN
IIPOTrpaMMBbI CPEIHET0 001ero 00pa3oBaHusl (JITYHOCTHBIX, METAIIPEIMETHBIX, TPEIMETHBIX), a TAKKE
C y4€TOM OCHOBHBIX BHJOB Yy4YeOHO-IIO3HABATEIbHBIX JEWCTBUI O0O0ydaroUlerocs IO OCBOCHMIO
CoJIepKaHus IpeaMeTa.

ITo BceM Ha3BaHHBIM NO3MLMSAM B IPOrpaMMe IO XMMHUHU MPETyCMOTPEHA MPEEeMCTBEHHOCTh C
oOydeHHEeM XUMHUH Ha ypOBHE OCHOBHOTO OOINEro oOpa3oBaHWs. 3a MpeaejamMH yCTaHOBJICHHOU
IporpaMMoil Mo XMMHUHU 00s3aTeIbHON (MHBAapUAHTHOM) COCTaBISIONIEH COAEp)KaHUS Yy4eOHOro
npenMera «XUMHUS» OCTA€TCs BO3MOXKHOCTH BbIOOpAa €ro BapuMaTUBHOM COCTaBISIOLIEH, KOTOpas
JIOJKHA OIPEENATHCS B COOTBETCTBUU C HAPABJIEHUEM KOHKPETHOTO MPpOopuIst 00yueHHs.

B cootBercTtBUM ¢ koHuentyaiabHbIMU ToJIokeHUsIMA PI'OC COO o0 Ha3HAYCHUH MPEIMETOB
6a30B0oro u yriyOnEHHOro ypoBHel B cucteMe qu(GepeHIIMPOBaHHOr0 00y4eHHs Ha YPOBHE CPETHETO
obmero o0pa3oBaHMs XUMHS Ha YpPOBHE YITyOJIEHHOTO W3y4YCHHs HAIpaBJIeH Ha peaTH3alHio
IIPEEMCTBEHHOCTH C ITOCIEAYIOIIUM TAIIOM MOIY4YEeHUs XMMUYECKOro 00pa30BaHus B paMKaX U3y4eHUs
CHELMAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX TUCLUIUIMH B By3aX U OPraHU3aLUAX CPEIHETO
npodeccuoHaabHOro o0pa3oBaHus. B 3Tol cBsA3M u3yueHue mnpeamera «XHMHS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO HA PACIIUPEHUE U YIIIyOJEHHE TEOPETHYECKOW M TPAKTHUYECKOW ITOATOTOBKH
oOyyaromuxcs, BbIOpaBLIMX ONpPEEeNEHHbI Mpoduib o0ydyeHHs, B TOM 4YHCIE C TNEpCIEeKTUBOMN
MOCJEAYIOLIEro IOJIYYeHHUs] XMMHUYECKOro oOpa3oBaHUs B OpraHM3alMsIX NpoecCHOHAIBHOTO
obpazoBanus. Hapsany c stum, B cBere TpeboBanuii ®I'OC COO k miuaHUpyeMBIM pe3yibTaTam
ocBoeHHs (DenepanbHOM 00pa30BaTEIbLHON MPOTpaMMBbl CPEIHEr0 OOIIero o0pa3oBaHUS H3YUCHHE
npeaMera «XUMHS» OPUEHTUPOBAHO TAK)XKE HAa PEIICHUE 3a/1ad BOCIIUTAHUS U COLIMAIBHOTO Pa3BUTHUS
oOyuaronuxcsi, Ha popMHpOBaHUE Y HUX OOIIEUHTEIUIEKTYaIbHBIX YMEHHH, YMEHUI pallnoOHaTIN3alun
y4yeOHOro TpyAaa U OOOOIIEHHBIX CIIOCOOOB JAEATENbHOCTH, HMMEIOUIMX MEXKIUCUUIUIMHAPHBIN,
HaJIIPEAMETHBIA XapaKTep.

CocraBisroliuMu  npeaMeTa  «XHUMHUS» Ha YpOBHE YIIYOJNEHHOTO U3Yy4YEHMs SIBIISIOTCS
yrayOnéunble Kypchl — «Opranuueckas xumus» U «OOmas um HeopraHumdeckas xumus». llpu
OIpeJIeJIEHUH TIOJXO0/10B K 0TOOpY U CTPYKTYpPHOU OpraHU3alluu COJIEpKaHUs 3TUX KYPCOB B IIporpamme
M0 XUMHUU 3a OCHOBY NpuHATH mojoxkeHus ®I'OC COO o paznuuusx 06a30BOTO U YIIIYOJIEHHOTO
YPOBHEHN U3yUeHUs IIPEeaMETA.

OcHoBy conepkanusi KypcoB «Opranudeckas xuMusi» U «OOImass ¥ HEOpraHUYeCcKass XUMUSDH)
COCTaBIISIET COBOKYIMHOCTh TPEIMETHBIX 3HAHUM W YMEHMH, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO
U3Y4YeHHUs MpeaMera. JTa cUcTeMa 3HAaHUW TOJIy4yaeT ONpEeNesIEHHOE TEOPETUYECKOE OTOIHEHHE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO OOMIbIINI 00BEM (akToIOrHuecKkoro marepuana. Tak,
Ha yriayOJa€HHOM YpOBHE M3y4eHHUs MpeaMmeTa o0ecredeHa BO3MOKHOCTh 3HAUYUTEIBHOTO YBEIHMUEHUS
00bEMa 3HAHUH O XUMHUYECKHX DJIEMEHTaX M CBOMCTBAX MX COEJIMHEHHMH HAa OCHOBE PACIIMPEHUS U
yrayOieHusl MpeACTaBICHU O CTPOCHHWU BEIIECTBA, XMMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
IIPOTEKAHNS PEAKIMH, paCCMaTPUBAEMBIX C TOUKH 3PEHHUS XUMUYECKON KUHETUKH U TEPMOJINHAMUKH.
N3ydenne nepuoanueckoro 3akoHa u [leproauueckoil ccTeMbl XUMUYECKUX AJIEMEHTOB Oazupyercs
HA COBPEMEHHBIX KBAHTOBOMEXAHMYECKHUX IPEJCTABICHUSX O CTPOCHHUU aTOMa. XUMHYECKasl CBS3b
OOBSICHAETCS C TOUKH 3PEHUS SHEPreTHYECKUX U3MEHEHUH ITpU €€ 00pa30BaHUU U PA3PYyLICHUH, A TAKKE
C TOYKM 3pEHHUS MeXaHW3MOB e€ oOpa3oBaHusd. V3ydeHune THUINOB pEaKUUN JIOTIOIHSACTCS
(bopMHpOBaHUEM MPEACTABICHUNH 00 3JIEKTPOXUMMUYECKUX IPOLECCaxX U AIIEKTPOJIM3E pacIulaBOB U
pacTBOpPOB BEIIECTB. B Kypce opraHMyeckold XMMHUU HPU PACCMOTPEHUHU PEAKIIMOHHOW CIOCOOHOCTH



COCIMHEHHH yNIeeTCss 0c000€ BHUMAaHKUE BOTIPOCaM 00 JIEKTPOHHBIX d(PdeKTax, 0 B3BAaUMHOM BIHSTHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaKLuil.

Oco0oe 3HaueHNe UMEET TO, YTO Ha COJIepPKaHNe KypCOB XUMUM YTIyOIEHHOTO YPOBHS N3YUECHUS
JUTS KJIACCOB OMPEeIEHHOTO Mpod st (TTaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep JOTOTHCHHUN K
o0mieil cucreMe MpeIMETHBIX 3HAHMI) OKa3bIBAalOT BIMSHUE CMEXHbBIE MpeaMeThl. Tak, Halpumep, B
COZIepKaHUU TPeAMETa ISl KIIaCCOB XUMHKO-(hU3UYECKOro mpoduiis 60ibII0e 3HaYeHHE Oy1yT UMETh
3JIEMEHTHI Y4eOHOro Matepuaia o oomei xumun. [Ipu u3yuenuun npeamera B JaHHOM CITy4ae aKLEHT
Oyzer cienaH Ha OOIIHOCTh METOAOB MO3HAHUS, OOIIMHOCTh 3aKOHOB U TEOPHH B XUMUU H B (pHU3UKE:
aTOMHO-MOJIEKYJISIpHasi Teopusi (MOJIEKYJsipHas Teopusi B (DU3MKE), 3aKOHBI COXPAHEHUS MAacChl U
SHEPTUH, 3aKOHBI TEPMOJANHAMUKHU, JJIEKTPOJIN3a, IPEICTABICHUS O CTPOCHUH BEIIECTB U APYTOE.

B 1o ke BpeMs B COAep)KaHWUU TpeaMeTa sl KIACCOB XHUMHUKO-OMOJOTHYECKOro mpoduis
OonbIIMK yIEeNbHBI Bec OyneT MMeTh OpraHuyeckas Xumus. B 3ToM ciiydae mpenocraBisieTcs
BO3MOXXHOCTh JUIsI Oojiee OOCTOSITENIHOTO PAaCCMOTPEHUS XMMHUYECKOW OpraHM3alii KIETKH Kak
OMOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOI BXOIST, K MPUMEpPY, TaKUe CTPYKTYpHbIE KOMIIOHEHTHI,
KaK JIUIIUABbI, 6GJIKI/I, YTJII€BOJAbI, HYKJICMHOBBIC KHCJIOTBI U APYTHC. HpI/I 9TOM 3HAHHUA O COCTAaBC H
CBOMCTBAX MpEICTaBUTENCH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIY>KaT OCHOBOM JIJISl U3YUEHUS
CYITHOCTH TIPOIECCOB (DOTOCHHTE3a, TBIXaHHUS, TUIICBAPCHUSI.

B mtane ¢bopMupoBaHHsS OCHOB HAYYHOT'O MHPOBO33PEHUS, OCBOCHUS OOIICHAYYHBIX METOJIOB
IMO3HAaHHWA W OIbITA MPAKTUYCCKOro NMPUMCHCHUA HAYYHBIX 3HAaHUU HU3YUCHUC MPEAMCTa «XuMus» Ha
yriayOnéHHOM yYpOBHE OCHOBAHO
Ha MCKIIPCAMCETHBIX CBA3AX C y‘~IC6HI)IMI/I npeamMeTaMu, BXOAAIIMMU B COCTAaB MPCAMCTHBIX O6HaCTeI>'I
«EcTecTBeHHO-HAyuUHBIE MpeaAMETh», «Marematuka u uHbopMaTuka» u «Pycckuil S3bIK U
JTUTEpaTypay.

[Tpu u3yuenun ydeOHOrO mpenmMera «XUMHUs» Ha YrIyOIEHHOM ypOBHE TakKe, KaKk Ha YPOBHE
OCHOBHOTO M cpemHero ooOmero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3ajadeii MEpBOCTEIICHHOU
3HAYUMOCTU SIBISIETC  (JOPMHUPOBAHHME OCHOB HAayKd XUMHUU Kak 0OJacTM COBPEMEHHOIO
€CTCCTBO3HAHUS, HpaKTH‘{CCKOfI ACATCIIBHOCTH YECJIOBEKA MU OJHOI'O HN3 KOMIIOHCHTOB MHpOBOfI
KynbTypbl. Pemienue 3Toi 3agaunM Ha YriyONEHHOM YpOBHE HU3YYEHHs IMpelMeTa Mperoaraer
peanu3annio TaKuX 1eNei, Kak:

e (hopMUpOBaHKE TIPEICTABICHUI: O MaTepUAIBHOM €IWHCTBE MHUpA, 3aKOHOMEPHOCTIX U
IO3HABAaE€MOCTH SIBJICHUN npupoasnl, 0 MCCTC XUMUHU B CUCTEMEC CCTCCTBCHHBIX HAYK U eé Beﬂymef/i poiin
B OO0ECHeYeHUH YCTOWYUBOTO pPAa3BUTHS YEJIOBEUYECTBA: B PEIICHUU MPOOJIEM IKOJIOTHUYECKOM,
3H€pl"€TPI‘-I€CKOI>i n HHHIGBOﬁ 6€3OHaCHOCTI/I, B Pa3BUTHU MCIHUUHWHBI, CO3JaHMKU HOBBIX MaTCpHaJIOB,
HOBBIX HCTOUYHUKOB YHEPTHH, B 00ECTIEUeHUH PAIlIOHATIBLHOTO IPUPOIOTIONB30BaHMS, B (HOPMUPOBAHUN
MHPOBO33PEHHUS U 00ILEH KyJIbTyphl YEJIOBEKa, a TAKKE SKOJIOTMUYE€CKH 0OOCHOBAHHOTI'O OTHOILEHUS K
CBOEMY 3/I0POBbIO U IPUPOIHOH cperie;

e OCBOCHHE CHUCTEMBI 3HAHHM, JIGKANIMX B OCHOBE XUMHYECKOW COCTABIISAIONICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpa: (yHIAMEHTAIbHBIX MOHSTHI, 3aKOHOB M TEOPHUA XUMHH, COBPEMEHHBIX
HpeHCTaBHeHI/Iﬁ O CTpPOCHHWH BEIICCTBA HA PAa3HBIX YPOBHAX — AaTOMHOM, HOHHO-MOJICKYJIAPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJWHAMUYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS
XUMHUYECKHUX PeaKIuii, 0 XUMUYECKOM PaBHOBECUH, PACTBOPAX M TUCIEPCHBIX CHCTEMax, 00 0oOmux
HAyYHBIX TIPUHIIANIAX XUMUYECKOTO TPOU3BO/ICTBA;

e (hopMHUpOBaHKHE Yy OOYYAMOIINXCS OCO3HAHHOTO TOHHMAHHWS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUU Ui OOBSICHEHHUs KIIOUEBBIX HJEH W TpoOJieM COBPEMEHHOW XWMHUH, s
OOBSICHEHUS] U MPOTHO3UPOBAHUS SBJICHUI, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOAY; TPaMOTHOIO
pelieHrs mpoOsieM, CBSI3aHHBIX C XWMHEH, MPOTHO3WPOBAHHWS, aHAW3a W OLEHKU C TIO3MIIMA
9KOJIOTUYECKON O€30MacHOCTH MOCIIEICTBHI OBITOBOM M MPOU3BOJICTBEHHON JCSATEIHHOCTH YEIOBEKa,
CBSI3aHHOUM C XUMUYECKHUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U TIEpepabOTKOIl BEIIECTB;

e yriIyOJIeHHE PEICTABICHUI O HAYYHBIX METO/IaX MO3HAHMSI, HEOOXOIUMBIX JJIsl IPUOOpETEHUS
yMeHI/Iﬁ OpPUCHTHUPOBATHCA B MUPC BCUICCTB U OGT:SICHGHI/I}I XUMHUYECCKUX ﬂBHCHHﬁ, HUMCHOIINX MECTO B
MPUPOJIE, B IPAKTUUECKOH 1eATEIbHOCTH U MIOBCEAHEBHON KU3HU.



B mane peanmuzanuu mNEpBOOYEPEHBIX BOCIUTATENBHBIX M pa3BUBAIOIIUX (YHKIUI
LIEJIOCTHOM CHCTEMBI CpPEIHEro oOmero oO0pa3oBaHHs TNPU HU3YYCHHH MpenMeTa «XUMHs» Ha
yriay0aEHHOM ypOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKUe 1eNIK U 33/1a4H, KaK:

e BOCIIUTaHHE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBICHUH MPUPOJBI, YBAKEHHS K IPOLECCY
TBOpPUYECTBA B OOJACTH TEOPETUUYECKHX M MPHUKIAIHBIX HCCIEAOBAHUNW B XUMUH, (HOpMHpOBaHHE
MHUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTUBALMU K OOYUEHHI0O W TIO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS O0IIEYETIOBEUECKUX [IEHHOCTEH;

e Pa3BUTHE I[103HABATEIbHBIX HHTEPECOB, WHTEIICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
oOyuaromuxcsi, (GOpPMUPOBAHHWE Y HHUX CO3HATEJIBHOTO OTHOUIEHHS K CaMOOOpa30BaHHUIO U
HENpPEPbIBHOMY O0pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW mNpodecCHOHANIBHOM M  0OIIeCTBEHHOMH
NeSITeNIbHOCTH, OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 37I0POBBIO U MOTPEOHOCTU B 3I0POBOM 00Opaze
KU3HU;

e bopMHUpOBaHME YMEHHM U  HABBIKOB Pa3yMHOTO IPHUPOJOINOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKON  KYJIbTYPHI, TpPUOOpPETEeHHE OMbITa  OOIIECTBEHHO-TIOJNIE3HOW  JKOJOTHMYECKON
NeSITEIbHOCTH.

Oo0111ee yKcio 4acoB, IPETyCMOTPEHHBIX JIJISl U3YUYEHUS XUMUH Ha YIIIyOJIEHHOM YPOBHE CPEHETO
obmero oobpazoBanus cocrapisier — 204 yaca: B 10 kimacce — 102 gaca (3 vaca B Henenro), B 11 kimacce —
102 yaca (3 yaca B HEZI€NIO).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHUH.

[IpenMeT u 3HaYEHUE OPraHUYECKOW XHMMUU, MPEICTABICHUE O MHOTOOOpa3HH OPraHUYECKUX

COETUHEHUH.

DNEKTPOHHOE CTPOCHHE aToMa YIJIepoJia: OCHOBHOE U BO30OYKIEHHOE COCTOSHUS. BaeHTHBIe
BO3MOKHOCTM aTOMa yIjiepoJa. XHMHUYECKass CBs3b B OpPraHUYECKUX COCAMHEHUSAX. THIIbI
ruOpuaM3ali aTOMHBIX OpOuTaned yriaepoaa. MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOW CBSI3U
(oOMeHHBI M JAOHOPHO-AKIENTOPHBIN). THMBI MepeKpbIBaHUS AaTOMHBIX OpOUTajnei, G- U M-CBA3H.
OpunapHasi, JBOMHAas M TpoiHas cBsi3b. CrmocoObl pa3pbiBa CBsi3el B MOJEKYJIax OpPraHUYEeCKHX
BeniecTB. [loHsTHE O CBOOOAHOM pajguKaie, Hykieohuse u MEeKTpodue.

Teopus cTpoeHust opraHnyeckux coequueHuid A.M. ByTiepoBa u cCOBpeMeHHbIE TPEICTABICHUS
O CTPYKTyp€ MOJEKYJI. 3HaU€HUE TEOPHHM CTPOEHHUS OPraHUYECKHX coeAuHEHuH. MoleKynsipHble U
CTpYKTypHBIE (opMynbl. CTpyKTypHBIE (OPMYIBI Pa3IHUHBIX BUAOB: Pa3BEPHYTas, COKpamléHHas,
ckenetHas. Mzomepus. Bunbl uzomepun: cTpykTypHasi, IpOCTPaHCTBEHHAs. DIEKTPOHHbIE AP (EKTHI B
MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN U ME30MEPHBIi 3(pPeKThI).

[IpencraBinenne o kiaccuuKaMu OpraHUYecKuX BemiecTB. [loHsATHE O (YHKIIMOHATBHOM
rpynme. ['omonorusi. ['omonormyeckue psapl. CucrtemMaTuyeckas HOMEHKJIATypa OpPraHUYECKHX
coenunennii (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIbHBIX MPEICTABUTEINEH.

Oco0eHHOCTH ¥ KJIaccH(PHKAIUS OpraHUYeCKHX peakiuid. OKHUCITUTENbHO-BOCCTAHOBUTEIbHBIC
peakI B OpraHUYEeCKON XUMHH.

OKcIIepUMEHTAJIbHBIE METOAbI M3VYEHMsS BEIISCTB M HMX NpEBpalllcHWI: 03HAKOMIIEHHE C

oOpa3laMi OpraHMYECKHUX BEIIECTB W MaTepuajaMd Ha WX OCHOBE, OIBITHI IO MPEBPALICHUIO
OpPraHMYECKUX BEIECTB MpU HArpeBaHUU (IUIaBJIICHHE, OOYTIIMBAaHHE U TOPEHHUE), KOHCTPYHPOBAHUE
MOZEJIEH MOJIEKYJI OPIaHUYECKUX BEILECTB.

YrieBoaopoasl.



Ankanel. ['omosormueckuii psi ainkaHoB, oOmias (opmyna, HOMEHKIATypa W H30MEpHS.
DNEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AaNKaHOB, SPS-rHOPUIM3AlUs ATOMHBIX
opbOutaneit yriaepona, 6-cBsi3b. dusznueckue cBOMCTBA aKaHOB.

XVMMHYECKHE CBOMCTBA AJIKAaHOB: PEAKLMM 3aMELICHHs, W30MEpPU3ALMH, IErHMIpPUPOBaHUS,
LUKIW3alUY, UPOJIN3a, KpeKuHra, ropenus. Ilpencrasienne o MexaHu3Me PEakUUil paguKalbHOIO
3aMEIIECHUS.

Haxoxxnenue B npupose. CriocoObl NOTydeHUs U IPUMEHEHHUE aJTKaHOB.

[Muknoankanpl. OOmas ¢opmyna, HOMEHKIaTypa u u3zoMmepus. OCOOEHHOCTH CTPOCHUS U
XUMHAYECKHX CBOMCTB MabIX (IIMKJIOMPOIAH, HUKIO0YTaH) U OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTeKCaH)
UKJI0aNKaHOB. CIIOCOOBI MOTY4YEHUS ¥ IPUMEHEHHE [TUKIOAIKAHOB.

Ankensl. ['oMomorudeckuil psiji aJlKeHOB, oOmast Gopmyna, HOMEHKIAaTypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHME MOIIEKYJI alKeHOB, Sp>-THOPUIM3AIlUs aTOMHBIX opOuTaneii yrieposa, -
u m-cBsi3u. CTpyKTypHasi U reoMeTpuyeckas (Luc-Tpanc-) nzomepus. ®U3nueckre CBOMCTBAa aJIKEHOB.
XWMHYECKHE CBOWCTBA: PEAKLIMKM IIPUCOECIUHEHHUs, 3aMELIECHUS B O-IIOJIOKEHUE NPU JIBOWHOM CBS3H,
noNMMepu3anuu U okuciienus. Ilpasuno MapkoBHukoBa. KauecTBeHHbIE peaky HA JIBOWHYIO CBS3b.
CriocoObl 1osTy4€eHus: U IPUMEHEHHUE aJIKEHOB.

Aunkanuensl. Kitaccudukariys ankagiueHoB (CONPsHKEHHBIC, M30JIMPOBAHHBIC, KVMYIUPOBAHHBILE).
OCoOOEHHOCTH JIEKTPOHHOTO CTPOSHHUS M XUMHUYECKHUX CBOHCTB COIPSDKEHHBIX JuEHOB, 1,2- u 1,4-
npucoenuHenue. Ilomumepusanust conpspk€HHBIX aueHoB. CrocoObl TMOMy4YeHUS W TPUMEHEHHUE
aJIKa/INE€HOB.

Ankunbl. ['oMonormueckuid psii ajaKWHOB, 0o0mas (opmyrna, HOMEHKIATYpa U H30MEpPHSL.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJKWHOB, SP-TUOpUIM3alusi aTOMHBIX
opOutaneii yriaepoma. @Pu3nuecKHMe CBONCTBA aTKWMHOB. XWUMHYECKHE CBOWMCTBA: PEAKIMHU
MPUCOEANHEHNS, IMMEpPHU3alMd U TpUMEpU3aluM, OKHUcIeHHUs. KucIoTHble CBOWMCTBAa alIKMHOB,
UMEIOLNX KOHIEBYIO TPOWHYIO CBsi3b. KadecTBEHHblE peaklUuu Ha TpOHHYIO CBsi3b. CrocoOsl
MOJIy4YEHUs U IPUMEHEHUE aJIKMHOB.

Apomaruyeckue yrieBoJaoponbl (apeHsl). I'omonormyeckuil psin apeHoB, obmas (opmyina,
HOMEHKJIaTypa U H30MEpHUs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNBl OeH30I1a.
dusnyeckue cBOICTBa apeHOB. XMMHUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIIUH 3aMelleHuUs
B OEH30JIbHOM KOJIBIIE U YTIIEBOIOPOAHOM pajiKaie, peakiuy NPUCOeTUHEHHS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienue o0 OPUEHTUPYIOIIEM ICHCTBUM 3aMeCTUTENIEH B OCH30JHHOM KOJBIIE Ha
IpUMepe alIKWJIbHBIX PaJuKajIoB, KApOOKCHIbHOM, THAPOKCUIBHON, AMUHO- U HUTPOTPYIIIHI, aTOMOB
rajjoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOMCTB crtupona. [lomumepusanus crupona. CrnocoObl
MOJIy4EHUs U IPUMEHEHUE apOMATUYECKUX YTIIE€BOJI0POIOB.

[Tpuponnsriii raz. [lomytHeie HedTsAHBIE ra3pl. HedTh u e€ npoucxoxaenue. KameHHbI yromns u
MPOAYKTHl ero mnepepaboTku. CrocoObl mepepaboTku He(TH: MEeperoHka, KPEeKUHT (TepMHYECKHH,
KaTaJUTHUYECKUl), puPOpMUHT, nuponu3. lIpoaykTel nepepaboTku HEPTH, UX NpPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOCHUE TaJIOT€HIIPOU3BOIHBIX YIII€BOIOPOI0B. Peakiiny 3amenieHus rajoreHa
Ha TUAPOKCOTPYIITY, HUTPOIPYIILY, IUAHOTPYIIILY, aMUHOTPYIIy. J[eicTBUE HA TaJOreHIIPON3BOIHbIE
BOJAHOIO M CHUPTOBOIO pacTBopa MIEno4Yd. B3amMonelcTBHe IUTaJIOTEHAJIKaHOB C MarHUEM U
HUHKOM. [IoHATHE O METa/uIOOPraHMYeCKUX COENMHEHUsAX. lIcronb3oBaHMWE TaJOreHIIPOU3BOIHBIX
YIJI€BOAOPOAOB B OBITY, TEXHUKE U IIPH CUHTE3€ OPraHUYECKUX BEILECTB.



OKCIIepUMEHTAJIbHBIC METOAbI M3YUCHHUS BEIISCTB M MX IPCBPAIICHMI: HU3YUCHUC (1)I/ISI/I‘ICCKI/IX

CBOMCTB yYIJIEBOJOPOAOB (PacTBOPUMOCTh), KAueCTBEHHBIX pEaKIMil YriIeBOJOPOAOB pa3IMYHbIX
KjaccoB (oOecuBeuynBaHue OpOMHOW WM MOAHOW BOJABI, pacTBOpa IME€pMaHraHaTa Kajwus,
B3aMMOJICIICTBME alleTWIeHa C aMMHAuYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapyKeHHEe yriepoa U BOJOpO/ia B OPraHMYECKUX BELIECTBAX, OJyYeHHE 3TUJICHA U U3YYEHUE ero
CBOMCTB, 03HaKOMJIeHHE ¢ KoyuieKuusaMu «Hedtbe» u «Yromby, ¢ o0pasamMu miaacTMace, KayuykoB U
PE3UHBI, MOJIETTUPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB U TaJIOr€HIIPOU3BOAHBIX YIIIEBOIOPOIOB.
Kucnopoacoaepxanye oprannyeckne coeinHeHUsl.

[Ipenenbuble 0AHOATOMHBIE CIUPTHL. CTpoeHHE MOJIEKYJ (Ha MPUMEpPE METAHOJIA U 3TAHOJA).
I'omonornueckuii psia, odmas Gopmyra, u3omepusi, HOMCHKIaTypa U Kiaccudukainus. Ouznueckue
CBOMCTBa MpeJEIbHBIX OJTHOATOMHBIX CIHUPTOB. BOMOpOIHBIE CBA3M MEXKIY MOJIEKYJIAMH CIHPTOB.
XUMHUYECKME CBOMCTBA: pPEAaKUMU 3aMCEIICHUs, JETUJpaTalid, OKHUCIICHHUS, B3aUMOJEHCTBHUE C
OpraHWYECKUMH U HEOPTaHMYECKUMU KuciloTamMu. KadecTBeHHass peakius Ha OJJHOATOMHBIC CITUPTHI.
JleiicTBue 53TaHOJIa M METaHOJA Ha OpraHu3M uyesoBeka. CHocoObl MONy4YeHHs M IPUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upbl, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH (DM3MYECKUX W XUMHUYCCKUX
CBOJCTB.

MHOroaTroMHbIE CIIUPTHI — STUIICHTJIUKOIIb U TIULEpUH. OU3NUecKre 1 XUMHUYECKHUE CBOWCTBA:
peakiuy 3aMeIlIeHHs, B3aUMOJCUCTBHE C OPraHUYECKUMU UM HEOPraHWYECKUMH KHCJIOTaMHU,
KaueCTBEHHAsi peakIMsi Ha MHOTOATOMHBIE CHUPTHL [IpencraBneHne O MeXaHU3ME pPEaKIUi
HyKJICO(HIBHOTO 3amereHus. JlelicTBrue Ha opranu3M denoBeka. CrocoObl MOydeHUsT U TPUMCHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aMMHOE BIIUSHHUE THAPOKCOTPYNIBI M OCH30JBHOTO sJIpa.
®dusznyeckue cBoiicTBa peHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (heHosa. KauecTBeHHBIE peakuun
Ha  (Qenon. ToxcuyHocth  ¢enoma. CnocoObl  MONydeHHs] W TpuUMeHeHue  (eHona.
®denonpopManbIeruiHas cMoJa.

KapOoHunbHbIE COSUHEHUS — albJETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHUIBLHOMN
rpynibl. ['oMomoruueckue psiabl allbIerHI0B U KETOHOB, 0o01as opmysia, H30MepHusi © HOMEHKJIaTypa.
DU3NYECKUE CBOMCTBA aIbJETUI0B U KETOHOB. XMMUYECKUE CBOMCTBA aJIbJETU0B U KETOHOB: PEaKIIMU
npucoenuHeHus. OKHCIIEHUE allbJIETHI0B, KAYECTBEHHBIE PEAKIIUK Ha aibAeTH bl CITIOCOOBI TOJTYIEeHHS
Y TIPUMEHEHHUE aJIbJCTUIOB U KETOHOB.

OnHOOCHOBHBIE TIpeNeTbHbIE KapOOHOBBIE KHCIOTHL. (OCOOCHHOCTH CTPOSHUS MOJICKYII
KapOOHOBBIX KUCIIOT. M3omepust 1 HOMeHKIarypa. Ou3ndeckne CBONCTBA OJTHOOCHOBHBIX MPEACIIBHBIX
KapOOHOBBIX KHCJOT. BOAOpoAHBIE CBSA3M MEXIy MOJEKYyTaMH KapOOHOBBIX KHCIOT. XHMMHUYECKHE
CBOMCTBA: KHCIIOTHBIE CBOWCTBA, pEaKIUs ITepUPUKAINU, PEAKIIUU C y4aCTUEM YTIEBOIOPOJTHOTO
pagukana. OCOOEHHOCTH CBOWCTB MYpPaBbHHOW KHUCIOTHL. [IOHATHE O TPOU3BOAHBIX KapOOHOBBIX
KHCJIIOT — CJIOXHBIX J3¢upax. MuorooOpasne KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWMCTB
HETIPEACIbHBIX M ApOMAaTHIECKUX KapOOHOBBIX KHUCIIOT, TMKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX
kuciotr. llpencraButenu  BhICIIMX  KapOOHOBBIX  KHCJIOT: CTE€ApUHOBAs, MaJIbMUTHHOBAS,
OJICUHOBAS, IUHONEBAS, JUHOIeH08as KUCTOThl. CrocoObl TONMydYeHUsS W TPUMEHEHHE KapOOHOBBIX
KHCJIOT.

Cnoxnbie >¢upsl. ['omonornueckuit psia, oOmias Gopmyna, M30Mepuss M HOMEHKIIATYpa.
Ou3NYECKNEe U XMMUYECKUE CBOMCTBA: THPOJIN3 B KUCIION U IIEJIOYHON Cpee.



Kuper. Ctpoenue, GU3MYECKHE W XHUMHYECKHE CBOMCTBA KHUPOB: THAPOJINU3 B KHUCIOH |
mienouHoil cpene. OcoOEHHOCTH CBOMCTB JKUPOB, COJEP)KALIMX OCTAaTKU HEMPENETbHBIX KHUPHBIX
kucnot. JKupsl B mpupo/e.

MBpUT4 KaK COJM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBHE.

O6mas xapakTepucTuka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, TU- U TOJIMCAXaPHUbI).
Mounocaxapupl: TIIOK03a, (PpyKTOo3a, ranakrosa, pudosa, ie3okcupudosza. dusznyueckue CBOMCTBA U
HaxoxjaeHue B npupone. Dorocunre3. XUMHUECKHE CBONCTBA TJIIOKO3bI: PEAKLIUU C Y4acTHEM
CHUPTOBBIX U aJbJAECTUAHON IPYII, CIIUPTOBOE U MOJIOUHOKHKCIOE OpokeHue. [IpuMeHnenue riroKo3sl,
e€ 3HAuEeHHE B KU3HEACATEIBHOCTH oOpraHusMa. Jlucaxapuipl: caxapo3a, MajbTo3a U JIAKTO3a.
BoccranasnuBaromye 1 HeBOCCTaHaBIMBAIOLMe qucaxapuabl. ['uaponus nucaxapuaos. Haxoxaenue B
npupoe u npuMeHenue. [lonncaxapuasl: Kpaxmai, NIMKOTEH U LEeUTo103a. CTpoeHHEe MaKpOMOJIEKYJI
Kpaxmajla, [NIMKOr€Ha W LIeJUII0JIo3bl. PU3NYecKUe CBOICTBA Kpaxmalla U LEJUII0I03bl. XUMHUECKHE
CBOMCTBA Kpaxmaja: T'MIpOJIu3, KaUeCTBEHHAs peaklus ¢ HoJ0M. XMMHUYECKUE CBOWCTBA LIEJUIIOJIO3bI:
TUPOSU3, ToJydyeHue 3QupoB UeiIoia03bl. lloHATHE 00 HCKYCCTBEHHBIX BOJIOKHax (BHCKO3a,
alleTaTHBIN MIENK).

3KCH6DI/IM€HT2UIBHI>IC METOJAbI HM3YYCHHUA BCHICCTB W HX HDGBDaHIeHHﬁI PacTBOPHUMOCTDb

pa3IMyYHBIX CIIMPTOB B BOJIE, B3aMMOJCICTBHE ATAHOIA C HATPUEM, OKHUCIEHHE 3TUJIOBOIO CIHMpTa B
aJIbJIErH]l Ha pacKaJ€HHON MEIHON IPOBOJIOKE, OKUCIEHHWE 3TUJIOBOIO CHUPTA JUXPOMATOM Kajus
(BO3MOYKHO HCIIOJIb30BAaHME BHJIEOMATEpUANIOB), KAYECTBEHHbBIE pEaKIMM Ha ajdpAeruinl (cC
ruapokcuaoM auammuHcepedpa(l) u ruapoxcunom meau(Il)), peakuus riuuepuHa ¢ TUAPOKCUIOM
meau(Il), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOW KHCIJIOTBI, B3aUMOJICHCTBUE pacTBOpa IJIIOKO3bI €
ruapokcuaom meau(Il), B3aumozeiicTBre kpaxmana ¢ HO/I0M, PEUIEHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
TeMaM «CrnupTel U (eHoibly, «KapOoHoBbIe KUCTOTHI. CI0XKHBIE PUPBIY.

A3oTcoaep:kalye OpraHnyecKkne coeiMHeHus.

AMUHBI — OpraHu4ecKkre npou3BoHble aMmmuaka. Kiaccudukanys aMuHOB: anudaruyeckue u
apoMaTUYeCKHe; IEepBUYHbIE, BTOPUYHBIE W TpeTuuHblie. CTpoeHue MoJieKysa, obmias ¢opMmya,
M30MepHsl, HOMEHKIAaTypa U (pu3HUecKue cBOCTBa. XMMUYECKOE CBOMCTBA alM(aTHUYECKUX aMHUHOB:
OCHOBHBIE€ CBOMCTBA, aJKWJIMPOBAHUE, B3aMMOJICHCTBUE NEPBUYHBIX AMUHOB C a30THUCTON KHCIIOTOM.
Conu alnKuiIaMMOHUS.

AHUJIMH — TpeACTaBUTENNb AMHUHOB apoMaTudeckoro psaa. CTpoeHue aHuianHa. B3aumHoe
BJIUSIHUE TPYIIl aTOMOB B MoJieKysle aHWwiInHAa. OCOOEHHOCTH XMMHMUYECKHUX CBOWCTB aHWIMHA.
KauectBennsle peakunu Ha aHuiauMH. CrocoObl MOMyYeHUS U MPUMEHEHUE anu(paTUYeCKUX aMHHOB.
[Tonyuyenue aHWIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenkiatypa u uzomepusi. OTAeNbHbIE MPEACTaBUTENH 0-AMHUHOKHUCIIOT:
JIMIUH, anaHuH. OU3nYecKrue CBOMCTBA aMHHOKHCIOT. XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT Kak
aM(pOTEepHBIX OpPraHUYECKUX COEIUHEHUI, peaklMs IMOJIUKOHJEHCAI[MH, O00pa3oBaHHE MENTUIHON
cBs3u. buonoruueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THAPOJIN3 MENTH/I0B.

benku xak npuponHbie nonumepsl. [lepBuuHas, BTOpUUHAS U TPETHYHAs CTPYKTypa OENIKOB.
XuMH4ecKkue cBOMCTBa OENKOB: THAPOIIN3, AeHATypallus, KaYeCTBEHHbIE peakluy Ha OesKu.

OKClepUMEHTAIbHbIE METO/Ibl U3YYEHUS BEIIECTB U MX MPEBPAIICHUN: pacCTBOPEHHE OEIKOB B

BOJIe, JcHaTypanus OCJIKOB TIPM HAarpeBaHWU, IIBETHBIE PEAKIMM Ha OCNKH, peIICHUE
OKCIICPUMEHTAJIBHBIX  3a7ad 10 TeMaM «A30TCOAEpXkaIlhe OpPraHWUYeCKUEe COCIUHCHUS» |
«Pacro3zHaBaHue OpraHM4eCKUX COCTUHEHUN.

BricokoMmosieKyJIsIpHBbIE COeTHHEHUS.



OCHOBHBIE TIOHSITUS XWMHUHM BBICOKOMOJICKYJSIDHBIX COCIMHEHHH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTETEHBb IMOJMMEPH3AIlUU, CPEIHSA MOJIeKysipHas macca. OCHOBHBIC METOJIbI
CHUHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHUN — TIOJIMMEPHU3AIIUs U TIOJTUKOHICHCAITHS.

[Tomumepnble matepuanbl. [lmacTMacchl (MOMUATHIICH, IMOJUIPOINUJIEH, MOJUBUHUIXJIOPHI,
MOJIMCTHPOJI, TOJUMETUIMETAKpUIAT, IOJUKApOOHATHI, MOJUATHICHTepedTanar). YTunuzanus u
nepepadoTKa MIacTUKA.

DnacToMephl:  HATypallbHBIM ~ KaydyK, CHHTETHYECKHE  Kaydyykh  (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, H30TIPEHOBBIN) ¥ CHIIMKOHBI. Pe3uHa.

Bosnokna: HarypasibHble (XJIONOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tonumepsl cnenuaabHOrO HazHaueHUs (TedioH, KeBiap, 3JIEKTPONPOBOASIINE MOIUMEPHI,
OunopasaraeMbie IOTUMEPHI).

3KCH€DI/IM€HT2UII)HI>IG MCETOAbI HM3YUYCHUA BCUICCTB H HX HDGBDameHHﬁI O3HAKOMIJICHUE C

06pa311aMH HpI/IpOI[HI)IX nu I/ICKYCCTBCHHI)IX BOJIOKOH, IjracTMacec, KayLIYKOB, pGHIGHI/Ie
3KCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Pacrno3HaBaHue M1acTMacc U BOJOKOH.
PacuérHble 3a1a4n.

Haxoxaenne MONeKyJIsspHOW (OPMYIbl OPTaHMYECKOTO COCIUHEHHUS 10 MACCOBBIM JIOJISIM
JJICMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJICHUE MOJICKYISIPHOH (OPMYIBI OPraHHIECKOTrO
coeuHEeHHs o0 Macce (00bhEMY) MPOMYKTOB CTOpaHHs, MO KOJMYECTBY BemlecTBa (Macce, 00bhEMY)
MIPOIYKTOB PEAKIIMH W/WUITH UCXOIHBIX BEIICCTB, YCTAHOBJICHUE CTPYKTYPHOU (DOPMYIIBI OPraHUIECKOTO
BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOWCTB MJIM CIIOCOOOB MOJIyUEHUS, ONPEACIICHUE O BBIX0/Ia
MIPOJYKTA PEAKIIUU OT TEOPETHIESCKH BO3ZMOXHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3€M MpU HM3yyeHUH opraHudeckod xumuu B 10 kiacce
OCYIIIECTBJISIETCSl YePEe3 MCIOIH30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHSTHH,
MPUHATHIX B OTACJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTecTBEHHO-HAYYHBIC TIOHSTHUS: SBIICHUE, HAYYHBIN (akT, TMIIOTE3a, TEOpHUS, 3aKOH,
aHaJIu3, CUHTE3, KJIaccu(ukalus, Habo1eHne, U3MEPEHNE, SKCIIEPUMEHT, MOIEJb, MOJICIIUPOBAHHUE.

®usuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, YJHEPreTUYECKUA YPOBEHb,
BEIIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHUE BEIIECTBAa, (U3UYECKUE BEIMYUHBI, €IUHHUIIBI
M3MEPEHHS, CKOPOCTh, DHEPTHs, Macca.

buonorus: kmerka, opraHu3M, JKOCHCTeMa, Ouocdepa, MeTaboau3M, HACIEICTBEHHOCTD,
aBTOTPO(DHBINA U TeTepoTpOdHBIN THUN MUTAHUS, OpoKeHne, GOTOCUHTE3, JIbIXaHHEe, OCJIKH, YTIIEBOIHI,
KUPBI, HYKJICMHOBBIE KUCJIOTHI, JEPMEHTHI.

['eorpadusi: mone3Hbie HCKOTAEMBbIE, TOTUTHRO.

TexHomoTHsI: MHIEBBIE TPOAYKTHI, OCHOBBI PAIMOHAILHOTO IHTAHHS, MOIOIINE CPENICTBA,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIIAS 1 HEOPTAHUYECKAS XUMUSA
Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTtOMHBIX siaep. XUMUYECKUU anemMeHT. M3oTombl. CTpoeHHE 3IEKTPOHHBIX
000JI04€K aTOMOB, KBaHTOBBIEC YHCIIA. JHEPreTHUYECKHE YPOBHHU U MOAYPOBHHU. ATOMHBIE OpOHUTAIH.
Knaccupukarus XUMHYECKUX 3JEMEHTOB (s-, P-, d-, f-amementsr). Pactpenencuue 31eKTPOHOB 10
aTOMHBIM  OpOHUTANIAM. DJIEKTPOHHbIE KOH(GUTYpallud AaTOMOB 3JEMEHTOB IEepBOr0—4eTBEPTOrO
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MEePUOJIOB B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM, DJEKTPOHHBIE KOH(QUTYpald HOHOB.
DJIEKTPOOTPULIATETHHOCTD.

Ilepuonnueckuii 3akoH u Ilepuoauyeckas cucrema xumuueckux 3neMeHToB [[.1. Menneneesa.
CBs13b epUOANYECKOro 3akoHa U lleproauyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpPHENl CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBONCTB XHMHMUYECKHX JJIEMEHTOB H
00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEUIECTB M0 TPYIIaM U epuogaM. 3HaueHHue NepUoANIECKOro
3akona /[.1. Menaeneena.

XumHu4ueckasi CBsI3b. BUIbl XMMUYECKOM CBSI3M: KOBAJECHTHAs, HMOHHAsA, MeETaJUIMYecKas.
MexaHu3mbl o0Opa3oBaHUs KOBAJICHTHOM CBSI3U: OOMEHHBII
U JOHOPHO-aKIENTOPHbIN. DHEprus U JuinHa cBsA3U. I1oysspHOCTD, HANIPaBIEHHOCTh U HACBIIIAEMOCTh
KOBAJICHTHOU cBsA3U. KpaTHbie cBs3u. BonopoaHas cBa3b. MexXMOIIEKYIIpHBIE B3aUMOCHCTBHUS.

BaneHTHOCTh M BaJ€HTHBIE BOZMOKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C
UX T€OMETPUYECKUM CTPOEHHUEM (Ha IPUMEPE COSTUHEHHUH 37IEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBineHne O  KOMIUIEKCHBIX — coeAuHEHMsX. CocTaB  KOMIUJIEKCHOTO — MOHA:
KOMIUIEKCOOOpa3oBarenb, JUIaHJbl. 3HAUEHUE KOMIUIEKCHbIX  coenuHeHuil. [lonstue o
KOOPJAMHALIMOHHON XHUMUHU.

BewecTBa MONEKYISIPHOTO M HEMOJIEKYJISPHOIO CTPOEHUS. THUIBI KPUCTAIIMUECKUX PEIIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[TonsitTue o aucnepcHblx cuctemax. McrunHble pacTBopbl. [IpeacraBieHne o KOJUIOMAHBIX
pactBopax. CrocoObl BbIpa)KE€HUSI KOHILIEHTpALlMU PacTBOPOB: MaccoBas J10Ji BEIIECTBA B PacTBOPE,
MoJIIpHas ~ KOHUEeHTpauus. HacelllleHHble W HEHACBIEHHBbIE  PacTBOPbl, PacTBOPHUMOCTb.
Kpucramnoruaparst.

Knaccudpukanus M HOMEHKJIAaTypa HEOPraHWYEeCKUX BELIECTB. TpHUBHAbHbIE Ha3BaHUSA
OTJIENbHBIX MPEICTaBUTENEH HEOPTraHUUECKHUX BEILIECTB.

Knaccudukanus XUMHUYECKUX peakUuil B HEOPraHMYECKOM M OpraHMYecKON XUMHUHU. 3aKOH
COXPAHEHHUS MacChl BEIIECTB; 3aKOH COXPAHEHMSI U MPEBPAILIECHUS YHEPTUH [TPH XUMHUUECKHUX PEaKIIMsIX.
TeruoBbie 3¢ HeKThl XMMUUECKUX peakluid. TepMoXuMudeckue ypaBHEHHUSL.

CKopoCTh XMMHUYECKON peakluy, €€ 3aBUCHUMOCTh OT PA3JIMYHBIX (aKkTOpoB. I'OMOreHHbIE U
rereporeHHsle peakiuu. Karanus u katainszatopsl.

OOpatumble U HEOOpAaTUMBIE PEaKIMh. XUMHUYECKoe paBHOBecue. KoHCTaHTa XHMHUYECKOTO
paBHOBecHsl. PaKTOPBbI, BIUAIOIINE HA MOJI0KEHNE XUMUYECKOTO PaBHOBECHS: TEMIIEpaTypa, JaBJICHHE
Y KOHLIEHTPAIlMU BEIIECTB, y4acTBYIOIMMX B peakuuu. [Ipuauun Jle [larense.

OnekTpoauTrueckas auccounanus. CUiibHbIE U clladble AMeKTponuThl. CTeneHb AUCCOIUAIIIH.
Cpena BOIHBIX PACTBOPOB: KHUCIOTHAs, HEWTpaibHas, mienouyHas. Bomopomubrii mokazatens (pH)
pactBopa. ['maponus coneii. Peakiiuu noHHoro oomMeHa.

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb  okucieHus. OKuCIUTENb H
BOCCTaHOBUTENb. lIpomecchl OKWCIEHHMsI W BOCCTaHOBJIEHHMsS. BaxHeilline okucouTenu U
BOCCTaHOBUTEIH. MeTOo/1 37IeKTPOHHOT0 OanaHca. DIEKTPOIN3 PACTBOPOB U PaCILIaBOB BELIECTB.

OKCIepUMEHTAIbHBIE METOIbl H3YUYEHHSI BEIIECTB U UX MPEBPAIICHUN: pa3oKeHHE epoKCuIa

BOJIOpO/Ia B MIPUCYTCTBUM KaTaln3aTopa, MOJACINA KPUCTAUIMUECKUX PEIETOK, MPOBEACHUE PEaKIIHi
MOHHOTO0 OOMEHa, ONpEeIeNIeHHE CpPelbl PACTBOPOB C TMOMOINBIO MHIUKATOPOB, U3y4YCHHE BIUSHUS
pa3IMyYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKON PEAKIINH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.
Heopranuueckasi Xummusi.
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[Tonoxkxenne  HemertasioB B Ilepuonmyeckoil  cucreMe  XMMHYECKHMX — DJIEMEHTOB
J.. MenneneeBa M OCOOCHHOCTH CTPOSHHUS UX aroMoB. DU3HMYECKHE CBOWCTBA HEMETAJIJIOB.
Annorponus HeMEeTauIoB (Ha puMepe KUciaopoa, cepsl, pochopa u yriaepona).

Bonopon. Ilonydyenue, ¢usnyeckue M XMUMHYECKHE CBOMCTBA: peakUUM C MeTallaMH U
HEMeTaJlJIJaMH, BOCCTAHOBUTEJIbHBIEC CBOMCTBA. [ mapuabl. TOIUIMBHEIE 2JIEMEHTBI.

['anorensl. HaxoxxaeHue B mpupoje, CHOCOObI MONy4eHUs, (PU3MYECKHE U XUMHYECKHE
cBoiicTBa. ['amoreHoBogoponbl. BakHeimmue KHCIOPOACOAEPKAILME COCAUHECHMS TaJOI€HOB.
JlaGopaTopHble M NPOMBIIUIEHHBIE CIOCOOBI MOJIyYEHHUs! TajJoreHoB. IIpuMeHeHue rajioreHoB U HMX
COCIMHECHUM.

Kucnopon, o3o0H. JlaGopatopHble W NPOMBIIUICHHBIE CIIOCOOBI TONXYYEHHUS KHCIOpOJa.
duznyecKkue 1 XMMUYECKHUE CBOICTBA U IPUMEHEHHE KUCI0pO1a U 030HA. OKCUBI U IEPOKCHUIBI.

Cepa. HaxoxaeHue B mpupoje, crocoObl MoydeHus, GU3ndecKue 1 XUMUYECKHE CBOWCTBA.
CepoBognopon, cynbdunst. Oxcun cepbi(1V), okcup cepbi(VI). CepHuUcTas U cepHasi KHCIOTHI U MX COJIH.
OcobeHHOCTH CBOUCTB CepHOM KUCIOTHL. [IpuMeHenne cepsl U €€ CoeIMHEHU.

A3zor. HaxoxzaeHue B npupoje, crocoObl MoydeHus, PU3NYECKUE U XUMUYECKHE CBOMCTBA.
Ammuak, HUTpuIbl. OKCUABI a30Ta. A30THCTas ¥ a30THAS KUCIOTHI U UX coii. OCOOEHHOCTH CBOWCTB
a30THOM KucaoThl. [IpMeHeHne a3oTa U ero coequHeHu. A30THbIE y100peHusl.

®dochop. Haxoxaenne B mpupoie, CocoObl MOTydeHUs], (HU3NIECKHEe U XMMHYSCKAE CBOMCTBA.
dochuner u pochun. Oxcunbl pochopa, hocopHas kuciora u e€¢ conu. [Ipumenenue gochopa u ero
coenunenuil. @ochopHbie yI00peHus.

VYraepon, HaXOXJIeHHE B IpUpoje. AJUIOTponHbIe MoauduKkanui. OU3NIecCKue 1 XUMHUECKUE
CBOMCTBa MPOCTHIX BEIIECTB, 00Opa3zoBaHHbIX yriepogoMm. Oxcup yriaepona(ll), okcua yraepoma(IV),
YroJIbHAs KUCIIOTa U €€ COlMU. AKTUBHPOBAHHBIN yroiib, agcopOuus. Oynnepensl, rpageH, yriaepoaHbie
HaHOTPYOKHU. [I[puMeHeHne MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, U €r0 COCTMHEHUH.

Kpemuuii. Haxoxnenue B npupoje, cnocoObl moiyueHus:, Gu3nueckue U XuMU4ecKue CBOMCTBa.
Oxcupn xkpemuusa(IV), kpemHueBast kKuciaora, ciIMKarhl. IIpuMeHeHne KpeMHUsS U €ro COEAMHEHM.
CrekJ10, €ro nojiyueHue, BUIbI CTEKIIA.

[Tonoxxenne metannoB B llepuonnueckoil cucreMe XMMHMUYECKHUX 3JIeMEHTOB. OcoOEHHOCTH
CTPOEHHSI DJIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmue (u3nueckue CBOIICTBA METAJUIOB.
[Ipumenenue meTayioB B ObITY U TexHHUKE. CIJIaBbl METAIIIIOB.

DNEKTPOXUMUYECKUN PsiI HaNpspKeHUW MeTauioB. OO0mme crmocoObl MONYYeHHS METAIUIOB:
TUIPOMETAUTYPrisi, HTUPOMETAJUTYprus, 3iekTpomeTautyprus. [loHsTHE O KOppO3MH METAJUIOB.
CriocoOsl 3a1UThl OT KOPPO3HUH.

O6mass xapakrtepuctuka MetawioB I[A-rpynner Ilepuognueckoit cHUCTEMBI XUMHUYECKHX
aneMmeHToB. HaTpuii u kanuii: nonydenue, pu3andeckre 1 XUMUYECKHe CBOMCTBA, MPUMEHEHUE MPOCTHIX
BENIECTB U UX COCIUHEHUH.

O6mas xapakrepuctuka MetamwioB I[IA-rpynmer Ilepuonndeckoil CUCTEMBI XHMHUYECKUX
3JIeMEeHTOB. Maruuil W KajiblMil: MmosiydeHue, (U3ndecKkue M XUMHYECKHE CBOICTBa, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coenHeHnH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUI: TIONydyeHue, (U3NYECKHe M XUMHYECKHE CBOMCTBA, NPHUMEHEHHE MPOCTOro
BEIIECTBA M €ro coeauHeHWil. AmdoTepHbIe CBOWCTBA OKCHAAa W THAPOKCHUIA AFOMUHUSA,
TMIPOKCOKOMIIJICKCHI aTFOMUHUS.

OO0mias xapakTepucTuKka MeTaJIoB mo0ouHbIX noarpynn (b-rpymnm) I[lepuoanyeckoit cucTemsr
XUMHYECKHX 3JIEMEHTOB.
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®u3nyecKue U XUMHYECKHE CBOMCTBA XpoMa U €ro coeauHeHui. OKCUAbI U THAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl u TuXpoMathl, UX OKHCIUTEIbHBIE cBOMcTBa. [lomydyenue
Y IPUMEHEHHUE Xpoma.

Du3nyecKnue U XUMUYECKHE CBOMCTBA MapraHila U €ro CoeJMHeHUN. BaxkHeimme coenuHeHus
mapranna(ll), wmapranna(IV), wmapranma(VI) wu wmapranna(VII). Ilepmanranar kamus, ero
OKHUCJIUTEIbHbIE CBOWCTBA.

Ouznyeckue U XMMHUUECKHE CBOMCTBRA kele3a U ero coeAMHeHu. OKCuabl, THAPOKCUIBI U COJIU
xene3a(ll) u sxeneza(Ill). IlomydueHne u nmpuMeHEHHE kKeje3a U €ro CIJIaBOB.

DuU3nYECKUEe U XUMUYECKUE CBOMCTBA MEU U €€ coequHeHuil. [loyuenrne u npumMeHenne Meau
U €€ COCIMHECHUM.

[luak: monyueHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE CBOHCTBA OKCHIA H
TUAPOKCH/IA IMHKA, TUPOKCOKOMIUIEKCHI IIMHKA. [[pMeHeHne IMHKa U €ro COeAMHEHUH.

OKCIICpUMEHTAIbHBIE METOJIbI M3YYCHHS BEIISCTB M WX IPEBPAIICHUN: U3ydYeHHUE O0pa3IoB

HEMETAJIOB, TOpEeHUE cepbl, (hocdopa, kene3a, MarHusi B KUCIOPOJE, U3ydeHHE KOJIEKINH «MeTautbl
U CIUIaBbl», B3aUMOJEHMCTBHE WIEIIOYHBIX M IIEJIOYHO3EMEJIbHBIX METAIJIOB C BOAOH (BO3MOXHO
HCIOJIb30BaHNE BUIEOMATEPUATIOB), B3aUMOACHCTBHE LIMHKA M Kejie3a C PAacTBOPAMU KHUCIOT U
1iesoueld, KauyeCTBEHHbIE peaklMHW Ha HEOPraHMYeCKHE AaHMOHBI, KaTHMOH BOJOPOJAa U KAaTHOHBI
METaJIJIOB, B3aUMOJAEWCTBUE THAPOKCHUIOB AITIOMHHMS M LUHKA C PACTBOpPAMU KHUCIIOT U IIEIOYEH,
pellIeHre SKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMaM «lanorens», «Cepa U €€ coenMHEHUs», «A30T U
dochop u ux coenuHeHHs», «MeTaIIIBl TIABHBIX MOATPYI, «MeTauibl MOOOYHBIX MTOATPYIIID.
XuMus U )KU3Hb.

Ponp xuMum B obecrnieueHUM YCTOMYMBOIO pa3BUTHs yesoBedecTBa. [IoHATHE O Hay4HBIX
METOJIaX TMO3HAHMUS U METOJOJIOTMM HAy4YHOTO HuccieqoBaHus. HaydHble TPUHLIMIIBI OpraHU3aluu
XUMHUYECKOT0 TPOU3BoJICcTBA. [IpoMblIlIeHHbIE CIOCOOBI TOMyYEHUS BaXKHEHIIINX BEUIECTB (Ha IpuMepe
MIPOM3BOJICTBA aMMMHaKa, CEPHOM KHCIOTHI, MeTaHoja). IIpoMmblllIeHHBIE CIOCOOBI MOMy4YEHUs
METAJIJIOB U CIJIaBOB. XMMHUECKOE 3arpsi3HEHNE OKPY Katollel cpeibl U ero nocieacTus. Poib xumun
B 00€CTICUEHHNH YHEPTETHIECKOI 0€30MacHOCTH.

XuMus W 370pOBbe 4yelloBeka. JlekapcTBeHHbIE cpenacTBa. [lpaBuia HCIOJIB30BAHUS
JIEKapCTBEHHBIX NpenapaToB. Poib XUMUM B pa3BUTHH METUIUHBIL.

XVMHS TIHIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe N00aBKU. Poib Xxumuu B oOecriedeHHH
MUIIEBON O€30MacHOCTH.

Kocmernueckue u mnapgroMmepHsle cpeactBa. beitoBas xumus. IlpaBuna 6Ge3omacHoro
MCIIOJIb30BaHUs MIPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHOMN KU3HU.

XVMHUS B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMHus B ceNbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpalbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, KepaMuka. Marepuaisl s
ANeKTpoHUKU. HaHOoTeXHOIOTHH.

PacuérHble 3a1a4m.

PacuéTsi: Macchl BemecTBa niin 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCEe WITH
00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MAacChl (00BEMA, KOJWYECTBA BEIIECTBA)
MPOJYKTOB PEaKLu, €CIM OJJHO U3 BEUIECTB UMEET MpUMECcH, Macchl (00bEMa, KOIMYeCTBa BEIIECTBA)
MPOIYKTa peakuuu,
€CJIM OJTHO M3 BEIIECTB JTaHO B BHUJE PACTBOpa C OMPEACIIEHHON MacCOBOM M0JEH pacTBOPEHHOIO
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BEIIIECTBA, MACCOBOM JIOJIM M MOJIAPHOM KOHIIEHTPAIIMH BEIIECTBA B PAaCTBOPE, JOJIM BBIXO/1a MPOAYKTA
pEeaKIK OT TEOPETUUECKH BO3MOYKHOTO.
MeXOpeaMETHLIE CBS3H.

Peanuzamus MEXIpeIMETHBIX CBSA3CH MPU M3YYCHHH OOIIeH M HeOpraHWMYecKod Xumuu B 11
KJIacCe OCYILIECTBISETCS Yepe3 MCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U
MOHATHM, TPUHATHIX B OT/IEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecTBEHHO-HAyUHbIE MOHSTHS: SBJICHUE, HAYYHBIM (DakT, TUIIOTe3a, TEOpus, 3aKOH,
aHallu3, CUHTE3, Kiaccu(uKalus, MepuoInIHOCTh, HAOMI0IeHIE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEb,
MO/IETTUPOBAHUE.

®dusnka: Matepusi, MUKPOMUP, MAKPOMUP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIIBI,
pPaZaMOaKTUBHOCTb, MOJIEKYJA, ASHEPreTUUYECKUM YypOBEHb, BEILECTBO, TEIO, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, WJICAIBHBIN ra3, (U3NYECKUE BEIWYUHBI, CIUHUIBI U3MEPEHHS, CKOPOCTH,
SHEprus, Macca.

Buosnorus: kieTka, opraHu3M, SKocucTema, onocdepa, MeTadoIM3M, MaKpO- U MUKPOIJIEMEHTHI,
OCIKH, )KUPBI, YTIICBOIbI, HYKIICMHOBBIC KHCIIOTHI, (DEpMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U TIOTOK
SHEPrUU B SKOCUCTEMAX.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHomorusi: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUIYPrus, CTPOUTEIbHBIE MaTepUallbl,
CEJIbCKOXO3SIICTBEHHOE  IPOU3BOJACTBO,  INHILEBas  MPOMBIIUIEHHOCTb,  (papMaleBTUUYECKas
MIPOMBIIIIICHHOCTh, MPOU3BOACTBO KOCMETUYECKHX IPENaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, JIEKTPOHHAS TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3VJIBTATbI OCBOEHUS IMPOI'PAMMBI 110 XUMHUHU HA
YIJWYBJIEHHOM YPOBHE CPEJJHET'O OBHIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

B cooTBeTcTBMM C CHCTEMHO-ACSATEIHHOCTHBIM IOAXOJOM B CTPYKTYype JHUYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS IpeaMera «XHMHs» Ha YpPOBHE CPEIHEro o0Iero oOpa3oBaHUs BbIAEIEHBI
CJIEIYIOIME COCTABJISIFOIINE: OCO3HAHUE OOYYAIONIMMUCS POCCHMCKON TpaskIaHCKOW WIEHTUYHOCTH,
TFOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEAEICHUI0; HaJu4Yhe MOTUBALUU K
00y4€HHI0; TOTOBHOCTh M CIIOCOOHOCTH OOYUAIOLIUXCSI PYKOBOJICTBOBATHCS MIPUHSTHIMU B OOIECTBE
MpaBUJIiaMy U HOPMaMU MOBEICHUsI; HATMYUE MPABOCO3HAHMS, SKOJIOTUYECKON KYJIbTYPBhI; CIOCOOHOCTh
CTaBUTH LIETTU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHUS MpeAMeTa « XUMHUS» OTPaKkaroT c(hOPMHUPOBAHHOCTH OTBITA
MO3HABATENIbHON M MPaKTUYECKOW JesTeNbHOCTH OOydaroluxcsi B Ipoliecce peaau3aluu
00pa3oBaTeNbHON JESTETHHOCTH.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHUS NMpeAMETa « XUMHUS» OTPakatoT c(hOPMHUPOBAHHOCTH OIbITA
MO3HABATENIbHON M MPaKTUYECKOW JEsTeNbHOCTH OOydaroluxcsi B Ipoliecce peaau3aluu
00pa30BaTeNbHON 1eATEIbHOCTH, B TOM UHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HAHUs OO0YYAIOIMMHUCS CBOMX KOHCTHUTYIMOHHBIX TPaB M OO0S3aHHOCTEH, YBaXXEHUS K
3aKOHY U MIPABOTOPSJIKY;

MPEJICTAaBICHUST O COLMAIbHBIX HOpMax M IMpaBWJIaxX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM NEATEIbHOCTU MPH CO3/1aHUU Y4EOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI APYTUX MpH
aHaJlM3e pa3IMyYHbIX BUJOB yUeOHOM NeSTENIbHOCTH;
2) IATPHOTHYECKOT0 BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOILLIEHUS K UCTOPHUYECKOMY U HAYYHOMY HAacleAHI0 OTEYECTBEHHON XUMUU;

YBa)KEHUsI K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKOTO MPUIOKEHHUSI XUMUH,
OCO3HaHHUS TOTO, YTO JAHHBIE HAYKH €CTh Pe3ylbTaT UIMTEIbHBIX HAOMIOJEHUI, KPOMOTIUBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHHH U TOCIEAYIOIIEM aHalIu3e HHPOpPMAIUH O
MEPEOBBIX JOCTHKEHUAX COBPEMEHHON OTECUECTBEHHON XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTH OLIGHUBATh CHUTYallUW, CBSI3aHHBIC C XMMHUYECKHMMHU SBICHUSIMHU, U MPUHAMATDH
OCO3HAHHBIE PEIICHHSI, OPHEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBaTh CBOE TIOBEACHHWE M TIOCTYINKM CBOMX TOBApUIIEH C TO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHHUS ITOCIIEICTBUH ITOCTYIIKOB;

4) hopMUpOBaHUS KYJIbTYPHI 3/10POBb:

NOHMMAaHHUS LEHHOCTEW 370pOBOTO H 0Oe30macHoro oOpasza JKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

COOITIO/IEHMSI TTPaBHJT 6€30IaCHOTO OOpaIleHHsl ¢ BEMIECTBAMH B OBITY, TOBCEHEBHOH JKU3HU, B
TPYZOBOM AEATEIBHOCTH;

MOHMMAaHHS [IEHHOCTH TPAaBWJI HHIUBUIYAJIHHOTO U KOJJIEKTHBHOTO OE30MaCHOTO TIOBEJICHUS B
CUTYAIHSX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHMSI TIOCTEICTBUI M HEMPUATHS BPEIHBIX TPUBBIYECK (YIIOTPEOJICHHS aJIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy/10BOT0 BOCTIUTAHUS:

KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEJIOBATENBCKON  JIeATEIBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOMN U JPYTUX BUAAX AEIATEIbHOCTH;

YCTAaHOBKM HAa AaKTHMBHOE Yy4YaCTHE€ B pEIICHWH MPAKTHYECKHX 3a/Ja4  COIHAIBHOM
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJbI);

MHTEpeca K MPAaKTUYECKOMY M3y4eHUIO podeccuil pa3aIMyHoOro poja, B TOM YHCIIE€ Ha OCHOBE
MPUMEHECHHS MTPESIMETHBIX 3HAHUH 110 XHMHH;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAJIbHOW TPAEKTOPHUH OOpa3oBaHMs, OyayIIen
npodeccu W pealn3alui COOCTBEHHBIX JKU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

HKOJIOTMUYECKH 11eJIECO00Pa3HOr0 OTHOLIEHHS K IPUPO/IE€ KaK HICTOYHUKY CYIIIECTBOBAaHUS KU3HU
Ha 3eMiie;

MOHUMAHHS TJIO00ATBFHOTO XapakTepa SKOJIOTHYECKHX IPOOJIeM, BIHSHUS SKOHOMHYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAHHSA HEOOXOJUMOCTH HCIIONb30BAHUS JOCTHKEHUN XUMHH [UIsl pElIeHUsT BOIPOCOB
PaIMOHATIBLHOTO MPUPOAONOIB30BAHNUS;
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AKTUBHOT'O HEMPUATHUA ACUCTBUM, TPUHOCAIINUX BPE OKPYKAIOLIEH TPUPOIHON Cpelie, YMEHUS
IIPOTHO3UPOBATh HEOJArONpPUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS NPEANPUHUMAEMbIX IEHCTBUH U
IIPEIOTBPALATD HUX;

HaJIM4YUS Pa3BUTOTO OKOJIOTMYECKOTO MBIIIICHUS, 3KOJOTMYECKOM KYJIbTYpBI, OIIbITA
JESTEIBHOCTH 3KOJIOTUYECKON HAIIPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B II03HABATEIBLHOM,
KOMMYHUKAaTUBHOM M COLMAJIBHOM INpaKTHKE, CIIOCOOHOCTM M YMEHMsI aKTHUBHO IPOTHBOCTOSATH
ne0JIoruu Xemohoouu;

7) IEHHOCTH HAYYHOTO MIO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIECTBEHHOM
IIPaKTUKU;

NOHMMaHMUS CcHenmu(pUKM XMMUU Kak HAayKd, OCO3HaHUS €€ poinu B (opMuUpOBaHUH
PaMOHATFHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUH IIETIOCTHOTO MPECTaBICHUS 00 OKPY)KAIOLIEeM MHpe
KaK O €IMHCTBE MPUPObI U YEJIOBEKA, B [I03HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEHN U PELLIEHUH ITpo0IeM
COXPAaHEHHUS IPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHUHU Il COBPEMEHHOM LMBWIM3ALMU: B €€
TYMaHHCTHYECKOH HAPaBICHHOCTH U BaYKHOW POJIH B CO3aHUU HOBOM 0a3bl MaTepHUaIbHOM KYJIbTYPHI,
B PELICHUH INI00AbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, JHEPIE€TUYECKOM,
MUIIEBOH 1 KOJOTHYECKON O€30MaCHOCTH, B Pa3BUTHH MEAHMIIMHBI, 00ECTIEYCHUN YCIOBUH YCIIEITHOTO
TpyJa 1 3KOJIOrM4eCKH KOM(OPTHOM KHU3HU KaXKJI0T0 4JieHa OOLIECTBa;

€CTECTBEHHO-HAYyYHOW  IpPaMOTHOCTH: IIOHMMaHUs  CYLIIHOCTH  METOJOB  IIO3HaHMS,
HCIOJIb3YEMBIX B €CTECTBEHHbBIX HAYKaX, CIOCOOHOCTH HCITI0JIb30BATH MOIyYaeMble 3HAHUSI JJIs1 aHAJIn3a
U OOBSICHEHMSI SIBJIGHUN OKPYKAIOLEro MHpa U MPOUCXONALIMX B HEM M3MEHEHWMM, yMEHUs AeNaTh
000CHOBaHHbIE 3aKIIFOYEHHUS] HA OCHOBE HAYYHbIX ()aKTOB M MMEIOIIUXCS JaHHBIX C LEJbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIB30BaTh XUMUYECKUE 3HAHUS JUIsl pEelIeHUs MpoOsieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpeca K NO3HAHUIO, UCCIIEI0BATEIbCKON JESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO M CAMO0OOpPa30BaHNUI0, K AKTUBHOMY
MIOJIYYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IMYHBIX cepax NpoPecCHOHATbHON 1eATEeIbHOCTH.

METANIPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ybTaThl OCBOCHUS MIPOrpPaMMBbl [0 XMMHH Ha YPOBHE CPETHETO OOILEro
o0pa3oBaHMs BKIIOYAIOT:

3HaYuMble 178 (QOPMHUPOBAHUS MHMPOBO33PEHHS] OOYHYAIOIIMXCS MEXAUCHUIIIIMHAPHBIE
(MexmpenMeTHble) oOLIeHAYYHbIE MOHSTHS, OTPA’KAIOLINE IIeIOCTHOCTh HAyYHOW KapTUHBI MHUpa U
cHelu(pUKy METOI0B MTO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPTHUs,
sIBJIGHUE, TMPOLIECC, CUCTEMa, Hay4HbIM (DaKkT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
Uccle0BaHue, HabJtoIeHue, U3MEPEHNE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIE yueOHbIe JeicTBUs (mo3HaBaTenbHBIE, KOMMYHHKATUBHBIE,
perynaTuBHbIe), obecrieunBatoniye (GopmupoBaHue (GYHKIIMOHAIBLHOW TPaMOTHOCTH M COLIMAJILHOM
KOMIIETEHIIMH 00yJaroIuXcs;

CHOCOOHOCTh o0yyJaromuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCAJIbHbIE YUeOHbIE AEHCTBHS B NO3HABATEIBHOM U COLMATIBHON
IIPAKTHKE.
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MertanpeameTHble  pe3ylbTaThl  OTPaKalOT  OBJAJEHWE YHUBEPCAIBHBIMH  y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
1) 6a3oBble JJOrnYecKue AeHCcTBUS:

caMoCTOSITeNIbHO  (OPMYIUPOBATh U  aKTyalIM3UpOBaTh MpoOiieMy, paccMaTpuBath €&
BCECTOPOHHE;

OTIPEeNIATh LENU AeSITeNbHOCTH, 3a]aBasi MapaMeTpPhl U KPUTEPUU UX JTOCTUIKEHHS, COOTHOCHUTD
PE3yNbTaThl JESATEIILHOCTH C TOCTABICHHBIMU LIEISIMH;

HCIIOJI30BaTh IIpU OCBOCHUU 3HAHUUI HpI/IéMBI JIOTUYCCKOI'0O  MBIIIJICHHUSA: BBIACIIATH
XAapPaKTCPHBIC ITPU3HAKU HOHATHHU U YCTaHAaBJIMBAThL UX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC
TOHSATHS ISl OOBSICHEHUS OT/ICTHHBIX (PAKTOB U SBICHUIA;

BBI6I/IpaTb OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I BCHICCTB U XUMHNYCCKUX peaKHHﬁ;

YCTaHABJIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSMU,

CTPOUTL JIOTHYCCKUC PACCYKACHUA (I/IHI[}/KTI/IBHI)IG, ACOAYKTHUBHBIC, I10 aHaJIOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (HOPMYIHpPOBATH BBIBOABI M
3aKJTFOYCHUS,

IMPUMCHATH B IPOUECCCC IMO3HAHUA UCITOJIb3YCMbIC B XMW CUMBOJIMYCCKHC (3HaKOBI)I€) MOJCJIN,
Hp606pa30BI)IBaTI) MOZICJIbHBIC MMPEACTABICHUA — XUMHAYECKUN 3HAK (CI/IMBOJI) DJIEMEHTA, XUMHUYCCKas
dbopMynia, ypaBHCHHE XHUMHUYECKOW pEaKIWd — TMPH PEIICHUH Y4YeOHBIX TI03HABATEIBHBIX U
IMPAKTUYCCKUX 3aia4, HPUMCHATb HA3BaAHHBIC MOACIIbHBIC IMTPCACTABICHU A AJI4 BBIABJICHUA XapaKTCPHBIX
IMPHU3HAKOB U3Yy4YaCMbIX BCIICCTB U XUMHUUYCCKUX peaKuMﬁ.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:

BJIaACTb OCHOBAMH METOJOB HAYUYHOT'O IMMO3HAHHA BCUICCTB U XUMHWYCCKUX peaKquI;

dbopMymMpoBaTh IEAM W 3aJa4d  HUCCIEJAOBAHHS, HCIOJIB30BAaTh IOCTABICHHBIC U
CaMOCTOATENbHO C(HOPMYITUPOBAHHBIE BOMPOCH B Kaue€CTBE MHCTPYMEHTA TMO3HAHMS M OCHOBBI ISt
(hopMHPOBaHUSI TUIIOTE3BI 10 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CY)KJIEHUN;

BJIaACTb HaBbIKaMHW CaAMOCTOATCIIBHOTO INIAHUPOBAHHMA W IMPOBCACHUA  YIYCHHYCCKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBAThL YMEHHUS HAOJIOJaTh 3a XOJOM IIpoIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €T0 PE3YJIbTAT, POPMYITHPOBATH 000OIIIEHUS U BBIBOIBI OTHOCUTEIHHO JJOCTOBEPHOCTH
PE3yJIbTaTOB MCCIIEOBAHMUS, COCTABIATH OOOCHOBAHHBINA OTUYET O TIPOICIIAHHON padoTe;

NpUOOpETaTh ONBIT YYEHUUECKOH HCCIeI0BaTENIbCKON M IPOEKTHOM AESITENbHOCTH, MPOSIBIISITH
CIIOCOOHOCTh W T'OTOBHOCTEH K CaMOCTOATCIIbHOMY IMOMCKY MCTOAOB PCHICHUSA MPAKTUYCCKHUX 3adad,
IMPUMEHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHMA.

3) paGora ¢ ungopmanmei:

OpPUEHTUPOBATHCSA B Pa3IMUHBIX MCTOYHMKAX MHQOpMAIUK (HAydHO-MIOMYJIspHAas JUTeparypa
XUMHUYECKOTO COJIEP>KaHMsI, CIIPABOYHBIE TOCOOUS, pecypchl IHTepHeTa), aHaTu3upoBaTh HHPOPMAITHIO
pa3iiIndHbBIX BHUIAOB H q)OpM MMpEaACTaBJIICHHUA, KPUTUYCCKH OLCHWBATH eé JOCTOBCPHOCTE U
HEIIPOTHUBOPCUNBOCTD,

(bOopMyIHUPOBATH 3aMPOCHI K TPUMEHSTH PA3IMYHBIE METOIBI IIPH TTOMCKE U 0TOOpe MHPOPMAIIHH,
HEOOXOMMOM JIJIsl BRITIOJIHEHHS YIEOHBIX 3a/1a4 ONPECIEHHOTO THIIA,

NpUOOpeTaTh OMNBIT KCIONb30BAaHUS HHPOPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (GOpMY TpeacTaBiIeHHs HHPOPMAIMH (CXEMBI,
rpaduku, TUarpaMMebl, TaOJIUIIBI, PUCYHKH U IPYTHE);
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MCIIOJIb30BaTh HAYYHBIH S3bIK B KaUeCTBE CpeACTBa IpU paboTe ¢ XMMHUYECKON nH(pOpMaLnen:
MPUMEHATh MEXNpeaMeTHble ((PU3MYEeCKue W MaTeMaTUYeCKHue) 3HAaKH W CHUMBOJIBI, (OPMYIIBI,
a00peBHaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJIaeMOl TeMbl B XOJ€ JAMajora W/WIA JUCKYCCHUH,
BBICKA3bIBaTh HUJIeH, POPMYIHPOBATH CBOU MPEAJIOKEHNUS OTHOCUTENIBLHO BBIMOIHEHUS MPEAI0KEHHON
3aJlauu;

BBICTYIIAaTh C MPE3CHTAllMeH pe3yJIbTaTOB II03HABATEIBHOW JESTEIBHOCTH, ITOJTYYCHHBIX
CaMOCTOSITENTLHO MM COBMECTHO CO CBEPCTHHKAMH IPH BBIOJHEHUH XUMHYECKOTO IKCIECPUMEHTA,
MPAaKTUYECKOH paboOThl MO HCCIEJOBAHUIO CBOMCTB H3Y4aeMbIX BEUIECTB, pEAM3alUU Y4eOHOTO
mpoekTa, W (GopMyIHpOBaTH BBIBOABI IO pE3yJabTaTaM MPOBEAEHHBIX WCCIEAOBAHUNA TyTEM
COTJIACOBAHUS TO3UIUH B X0JIe 00CYKACHUS M 0OMEHA MHEHUSIMH.

PeryisiTuBHbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eiiCTBUS:

CaMOCTOSITENIFHO IUJIAHUPOBAaTh M OCYIIECTBISTH CBOIO II03HABATENIbHYIO JESTEIBHOCTD,
ompenensas e€ eI W 3aJa4yd, KOHTPOJMPOBATH W IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
TpeIyIaraeMblii aITOPUTM JICUCTBUMN MTPH BHIMIOTHCHUH YI€OHBIX U MCCIICIOBATEIILCKHX 33]1a4, BRIOMPATh
HauOosee 3(HEeKTUBHBIA CIIOCO0 WX PEHICHHS C YY4E€TOM IOJYYCHHS HOBBIX 3HAHWN O BEIIECTBAX U
XUMHYECKHUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JACSATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

MNPEIMETHBIE PE3YJIBTATHI

[TpenMeTHBIC pe3yaIbTaThl OCBOSHUS MPOTPAMMBI TI0 XHMHH Ha YTITyOIEHHOM yPOBHE Ha YPOBHE
cpenHero oOImero o0pa3oBaHUsS BKIIOYAIOT crernuduueckue s y4yeOHOro mpeamera «XHUMUsH»
HayYHBIE 3HAHUS, YMEHHS M CIIOCOOBI NEHCTBUI MO OCBOCHHIO, MHTEPIIPETAIIMH M TPeoOpa30BaHUIO
3HAHWUW, BUJIBI JICATEIBHOCTH IO IMOJYYCHHIO HOBOTO 3HAHHS W TPUMEHEHUIO 3HAHUU B Pa3IIMIHBIX
YYeOHBIX CUTYAIIHSX, & TAK)KE B PEATTbHBIX JKU3HEHHBIX CUTYAIIHUSX, CBI3aHHBIX C XUMHEH. B mporpamme
0 XUMUH TPEMETHBIE PE3YJIbTATHI MPEJACTABICHBI IO T0JIaM U3YYCHUS.

10 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHrmyecKast XUMH OTPaXaroT:

c(OpPMHUPOBAHHOCTH TIPEACTABIICHUH: O MECTe M 3HAYCHUW OPTraHMYECKOH XWMHH B CHCTEME
€CTeCTBEHHBIX HayK M €€ poJIi B OOECIEYeHWH YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA B PEIICHUH
MpoOJIEM JKOJOTHYECKOW, JHEPreTHYeCKO W THIIEBOW Oe30IMacHOCTH, B PAa3BUTHU MEIHMIIMHBI,
CO3JJaHWM HOBBIX MAaTepUaJOB, HOBBIX HCTOYHHKOB JHEPTUH, B OOCCIICUCHUH pPAIlMOHATBHOTO
MIPUPOJIOTIONB30BaHMS, B (DOPMUPOBAHMH MHUPOBO33PECHUSI W OOIIEH KyJIbTYpHI UYEIIOBEKa, a TaKKe
HKOJIOTHYECKHA 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO U TIPUPOTHON Cpe/Ie;

BJIJICHUE CUCTEMOIN XMMUYECKUX 3HAHHA, KOTOpasi BKIFOYAET: OCHOBOIOJIATAIOIINE TOHATHS —
XMUMHYECKHIA JJIEMEHT, aTOM, SIIPO M AJIEKTPOHHAs 000JI0ouKa aroma, s-, P-, d-aTOMHbIE OpOUTAIH,
OCHOBHOE W BO30YXIEHHOE COCTOSIHUSI aTOMa, THOpUIM3AIMs aTOMHBIX OpOHTaseid, NOH, MOJIEKYJIa,
BaJICHTHOCTH, DJIEKTPOOTPHUIIATEIFHOCT, CTETIEHh OKHCICHHS, XUMHUYECKasl CBSI3b, MOJb, MOJISIpHAs
Macca, MOJIIPHBIA O00BEM, YIIIEPOMHBIN CKelleT, (pyHKIMOHAIbHAS TPYIIA, PaJWKal, CTPYKTYpPHBIC
dbopMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEIETHBIE), U30MEPUS CTPYKTYpHas U MPOCTPaHCTBEHHAs
(reomeTpuueckas, ONTHYECKAs), H30MEpPbI, TOMOJOTHYECKHI psAld, TOMOJOTH, YIJIEBOAOPOBL,
KHCIIOPOJI- M a30TCOMIEPKAIIUE OPraHNYECKUE COEAUHEHUS, MOHOMED, OJTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCAMHEHUS; TEOPUH, 3aKOHBI (mepuoamveckuii 3akoH J[. WM. Mennueneena,
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TEOpHs CTPOEHUS OpraHnyeckux Benects A. M. byTiiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH
COXPAaHEHHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKLHUAX ), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN
S3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHUsA, JIeKAlUMe B OCHOBE IOHUMAHUSA NPUYUHHOCTU U
CUCTEMHOCTHM XUMHUYECKHMX SBJICHUM; MPEICTABICHUS O MEXaHU3Max XUMHUYECKHX peaKIui,
TEPMOJMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSAX KX MPOTEKaHMs, O B3aMMHOM BIMSHUHU
aTOMOB U T'PYII aTOMOB B MOJEKyJlax (MHIYKTUBHBIM U Me30MepHbIi 3P deKTrl, opreHTanTsl | u 11
ponia); (haKTOJIOrHYecKHe CBEICHUsS O CBOMCTBAX, COCTABE, MOJIYYCHUH U 0€30IaCHOM HCIIOJIb30BAHUH
BXHEHIINX OPraHUYECKUX BEIIECTB B OBITY MU MPAKTUYECKOW MESITETbHOCTH YeNOBEKa, OOIIMX
HAYYHBIX IPUHIXIIAX XUMHYECKOT0 TPOU3BOCTBA (Ha MPpUMEpE POU3BOJICTBA METAHOJIA, TEpepaboTKH
HePTH);

c(OPMHPOBAHHOCTh YMEHHMA: BBISBIATH XapaKTEPHbIC MPU3HAKU MOHATHH, YCTaHABIMBATH UX
B3alMOCBS3b, UCI0JIb30BaTh COOTBETCTBYIOIUE IIOHATHS [IPH ONMCAHUU COCTaBa, CTPOCHMS U CBOWCTB
OPraHNYeCKUX COCTUHECHUM;

c(OpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XMMHMUYECKYI0 CUMBOJIUKY JUISI COCTaBJIEHHUS MOJIEKYJSPHBIX U CTPYKTYpPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUIECKHUX BEIECTB;

COCTaBJISITh YPABHEHUS! XMMHUYECKUX PEAKIUI U pacKpblBaTb HUX CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIM TOCPEICTBOM COCTaBJICHUS DJIEKTPOHHOTO OallaHCa JTHUX PpEaKIHi,
peaxkiuii HFOHHOTo OOMeHa MyTEM COCTABJICHUS UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPABHEHMUI;

M3rOTaBIMBATH MOJIEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB AJIs WILTIOCTPALIMU UX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(OpMUPOBAHHOCTh YMEHMI: YCTAHABIMBATh TPUHAMIEKHOCTh H3YYEHHBIX OPraHUYECKUX
BELIECTB MO0 UX COCTaBYy M CTPOEHHUIO K ONpEAENEHHOMY KJAcCy/TpyIIie COeIMHEHUH, JaBaTh UM
Ha3BaHMs 1o cucrematudeckod HomeHknarype (IUPAC) u npuBOAWTH TpUBHAJIBHBIE Ha3BaHUS IJIf
OTJENbHBIX MPEACTABUTENCH OpPraHUYECKUX BEIIECTB (STHJIEH, AalEeTWIEeH, TOJIYOJ, TIJULEPUH,
STWIEHIJIUKOJb, (heHos, (opManblIerun, ameraibAerui, aleToOH, MypaBbHHAs KHUCIIOTa, YKCYCHas
KHCJIOTa, CTEapUHOBAs, OJIEMHOBAsI, TAJIBMUTUHOBAS KUCIIOTHI, INIMIIMH, aJlaHuH, MalbT03a, PPYyKTO3a,
aHWIVH, TUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHUSI ONPENEIATh BUJ XUMHUUECKOM CBSI3U B OPraHUYECKUX COETMHEHUSIX
(xoBaJIeHTHasi 1 MOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPOAHAS CBSI3b);

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSITh MOJIOKEHUSI TEOPUU CTPOEHUSI OPraHUYECKUX BEIIECTB
A. M. bytnepoBa a1t 00BsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHHUE, GU3NUYECKHUE U XUMHYECKHE
CBOMCTBA THUINUYHBIX TMPEACTABUTENEH pa3IMYHBIX KJIACCOB OpPraHMYEeCKHX BEIIECTB: aJKaHOB,
LUKJIOAJIKAHOB, QJIKEHOB, AaJKaJU€HOB, AaJKMHOB, apOMAaTHYEeCKUX YIJIEBOAOPOJOB, CIIHPTOB,
aJIbJIETUJI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTBIX U CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOETUHEHU I
U aMHUHOB, aMUHOKHUCIIOT, OENKOB, YIJeBOJOB (MOHO-, IU- U TMOJIMCAXapuIOB), WUIJUIIOCTPUPOBATH
TEeHETUYECKYIO CBS3b MEXJIYy HUMH YpPaBHEHHUSIMH COOTBETCTBYIOUIMX XHMHUYECKHX peakluuid ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUSI MOATBEPKAATh HA KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUH OT KPaTHOCTH U TUIIA KOBAJEHTHOM CBA3M (G-
U T-CBSA3M), B3aMMHOT'O BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;
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Cc(OPMHPOBAHHOCTb YMEHMSI XapaKTE€pHU30BaTh MCTOYHUKU YIIIEBOJOPOJHOIO ChIpbs (HE(Th,
MPUPOJHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKH W MPAKTHYECKOE MPUMEHEHHE TMPOIyKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTD BJIAICHHsI CUCTEMON 3HAHUH O €CTECTBEHHO-HAYUHBIX METOJaX MO3HAHUS —
HaOJIOACHNHU, M3MEPEHHH, MOJICIUPOBAHUM, SKCIIEPUMEHTE (PEeaJbHOM U MBICIEHHOM) U yMEHUS
IIPUMEHATH 9TH 3HAHUS;

c(OPMHPOBAHHOCTb YMEHHSI IPUMEHATh OCHOBHBIE ONEpallMK MbICIUTEIbHON 1EATEIIbHOCTH —
aHAJIM3 M CHUHTE3, CPaBHEHHUE, 0000IIeHHEe, CUCTEMATU3ALMIO, BBIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JIJIS1 U3YYEHHS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUIL;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUN C TMOHATUSAMHU H
IIPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB AJis O0jieeé OCO3HAHHOIO NOHMMAHHUS
CYLIHOCTH MaTE€pPUAIBLHOI0 €AMHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS 110 OPTaHUYECKON XUMUU
111 OOBSICHEHUS ¥ IPOTHO3MPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO TIPUPOY;

c(OpPMHPOBAHHOCTh YMEHUI: MPOBOAUTE PACUYETHI IO XUMHUYECKUM (pOpMysiaM M ypaBHEHHSIM
XUMHAYECKHX PEaKIUil ¢ UCIONb30BaHUEM (DU3MYECKHX BEJWYHMH (Macca, 00bEM ra3oB, KOJIMYECTBO
BELIECTBA), XapaKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PacyEThl MO HaXO0XKJIECHUIO
XUMHAYECKOH (OpMynbl BemIecTBa 1O M3BECTHBIM MACCOBBIM JIONISIM XHUMHUYECKHX 3JIEMEHTOB,
MIPOJAYKTaM CrOpaHusl, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI: IMPOTHO3UPOBATH, AHAIU3UPOBATH M OLEHUBATb C MO3MLIMN
9KOJIOTMUYECKO 0€30I1aCHOCTH MOCEICTBUS OBITOBOM M NMPOU3BOICTBEHHOM JEATEIBHOCTH YEIIOBEKA,
CBSI3aHHOM C nepepabOTKOM BEIIECTB, UCIOJIb30BATh [TOJIYYEHHbIE 3HAHUS AJI MPUHATHS TPaMOTHBIX
pelieHnii npodyieM B CUTyalUsiX, CBSI3aHHBIX C XMMUEH;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSATEIbHO IUIAHUPOBATH M MPOBOAUTH XUMHYECKHUM
AKCIIEPUMEHT (IIOJIyY€HHE WU M3y4YEHHE CBOWCTB OPraHWYECKUX BELIECTB, KAUECTBEHHBIE pPEAKIMU
YIJIE€BOJOPOAOB PA3JIMYHBIX KJIACCOB W KHUCIOPOACOAEPKAIIUX OPraHMYEeCKUX BEIIECTB, pELICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 PaclO3HABAaHUIO OPraHUYECKUX BEILIECTB) C COOJIOJACHHUEM IpPaBUI
Oe3omacHOro oOpallleHusl C BEIIeCTBAMU M JIaDOpaTOpPHBIM 00OpyaoBaHUEM, (HOPMYIHPOBATH IIEJb
UCCIIEIOBaHMUS, MIPEJICTaBIISTh B pa3nu4HOn dopme pe3ybTaThl JKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX TOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI:

coOnrofaTh MpaBHJa SKOJIOTMUYECKH IIeJIeCO00pa3HOro TMOBEAEHHs B OBITY W TPYJOBOMU
JeSITEIbHOCTH B LIETISIX COXPAHEHHSI CBOETO 3/I0POBBS, OKPYKaOIel MPUPOTHOM cpebl U TOCTHKEHUS
€€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOrO JEWCTBHUS Ha JKUBBIE OpPraHU3Mbl OMNPENEIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIca ntokazarens [1/1K;

aAHAJIM3UPOBATH 11€JIECO00PA3HOCTh IPUMEHEHHSI OPTaHUUYECKUX BEILIECTB B MPOMBIIIJIEHHOCTH U
B OBITY C TOYKH 3pEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh  YMEHHI: OCYIIECTBIATh  II€JICHANPABICHHBI  TOWCK  XWMHUYECKOU
nH(OpMalLlUY B Pa3IMYHBIX UCTOYHMKAX (Hay4dHast U yueOHO-Hay4Has JUTepaTypa, CpecTBa MacCOBOM
uH(popmManuu, WuTepuer u Ipyrue), KPUTHYECKH aHAJTU3UPOBATH XUMHUECKYIO
uHpopMalHno, nepepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C IIOCTaBIEHHON yueOHOM 3a1a4ei.

11 KJIACC
[TpenmerHble pe3ynbTaThl OCBOEHUs Kypca «OO01as 1 HeopraHuuecKkasi XUMHs OTPa)aroT:
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c(OpMUPOBAHHOCTh MPEJCTABICHUN: O MAaTepUAIbHOM E€IMHCTBE MHpPA, 3aKOHOMEPHOCTSX U
MO3HABAEMOCTHU SIBJICHUI MPUPOJBI, O MECTe U 3HAYCHUH XUMUU B CHCTEME E€CTECTBEHHBIX HayK W €&
poJiu B 00ECIIEUeHUHN YCTOMUMBOTO Pa3BUTHS, B PEIICHUN POOIIEM SKOJIOTUYECKOM, YHEPreTUUECKOMN U
MUIIEBON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3JAHUHM HOBBIX MAaTEpUajoOB, HOBBIX MCTOYHUKOB
SHEPruH, B 00ECIEUCHUHU PAIlMOHATILHOTO IPUPOIONOIL30BaHus, B (DOPMUPOBAHUN MUPOBO33PEHUS U
o011ei KylIbTypbl UEIOBEKa, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOUICHHSI K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CpeJie;

BJIQ/ICHUE CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpasi BKJIIOYACT: OCHOBOMOJIAraIOIUE MOHITHS —
XMMHUYECKHI JIEMEHT, aTOM, PO aTOMa, H30TOIIbI, JJICKTPOHHAsI 000JI0YKa aToma, S-, P-, d-aTOMHBIE
opOUTaNK, OCHOBHOE U BO30YKIEHHOE COCTOSIHHSI aTOMa, THOpUIU3aIlisl aTOMHBIX OpOUTalled, UOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIIEHUS, XUMUYECKass CBs3b
(xoBaJIeHTHasi, MOHHAs, METAJUIMYECKas, BOAOPOJHAs), KpUCTAJLIMYecKas peueTKa, XUMUYecKas
peakuusi, pacTBOp, D3JIEKTPOJIUTHI, HEIIEKTPOIUTHI, IIIEKTPOJIUTUYECKAS JAUCCOLMALMS, CTEIEHb
TMCCOIIMAIINH, BOIOPOIHBIH ITOKa3aTeNb, OKHUCIUTEb, BOCCTAHOBHUTEb, TEIUIOBOU A3 (hEeKT XMMUIECKOIH
peakiuu, CKOPOCTh XMMHYECKON peakldd, XUMHYECKOE pPaBHOBECHE; TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON auccouuanuu, nepuoandyeckuii 3akoH J[.M. MenaeneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHEHUS WU IPEBPAIICHUS DHEPIHUM IMPU XMUMHUECKUX PpEaKLHUsAX, 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JAEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XMMHHU, MUPOBO33PEHUYECKHAE 3HAHUS, JICKAIIUE B OCHOBE NMOHMMAHUS NPUYMHHOCTU U CHCTEMHOCTH
XUMHUYECKUX SIBJIICHUH; COBPEMEHHbIE IPEACTABICHUS O CTPOEHUHU BELIECTBA HA aTOMHOM, MOHHO-
MOJIEKYJISIPHOM U Ha/JMOJIEKYJISIPHOM YPOBHSIX; IPEJCTABICHUS O MEXaHU3MaX XUMUYECKUX PEAKIIH,
TEPMOTUHAMHYCCKHIX
M KAHETHYECKMX 3aKOHOMEPHOCTSX WX TMPOTEKaHHs, O XWMHYECKOM paBHOBECHH, pPACTBOpax M
JUCIEPCHBIX CUCTEMaX; (DaKTOJIOrMYECKHE CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOIYYEHUH U 0€30I1aCHOM
WCTIOJIb30BAaHNU BAXKHEHIIMX HEOPTaHWYECKHUX BEUIECTB B OBITY W TPAKTUYECKOH JEATEIbHOCTH
YesioBeKa, OOIMMX HAyYHBIX MPUHIUIIAX XUMHUYECKOI0 IPOM3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHHWIA: BBISBIIATh XapaKTEPHBIC MPHU3HAKW ITOHSATHHA, YCTAHABIUBATH UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MIPU OMMCAHUM HEOPraHMYECKUX BEILECTB U
UX IPEBPALLICHUN;

c(OpMUPOBAHHOCTh YMEHUS UCMOIb30BaTh XUMUUECKYIO CUMBOJIUKY JJIsl COCTaBJIEHUS HopMyI
BEUIECTB M YpaBHEHHWH XMMHMYECKHUX peakuui, cucremMatuueckyro HomeHkinarypy (IUPAC) u
TPUBHABHBIC HA3BAHUS OTJICIIBHBIX BEIIECTR;

c(OpMUPOBAHHOCTh YMEHUS ONPEAEATh BAJIEHTHOCTb U CTENEHb OKHCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHHUAX, BHJl XUMHUYECKOM CBA3M (KOBaJEeHTHAas, HOHHAas, MeTaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOTO BEIECTBA;

c(OpMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCUMOCThH CBOICTB BEIIECTB OT BHJA XMUMUYECKOU
CBS3M W THIIA KPUCTAUTMUECKON pEmIéTKH, OOMEHHBIM U JIOHOPHO-AKIENITOPHBIM MEXaHH3MBI
o0pa3oBaHMs KOBAJCHTHOU CBS3H,

c(OpMUPOBAHHOCTh YMEHUM: KJIAaCCU(UIIMPOBATh: HEOPraHUYECKHE BEUIECTBA 10 UX COCTaBy,
XUMHUYECKHE PEAKIUH [0 Pa3IUyHbIM IMpHU3HAKaM (YHCIy U COCTaBy pearupymoollux BEIIECTB,
TerIoBOMY 3 deKTy peakiiuu, U3BMEHEHUIO CTeTIeHEeH OKUCIEHUS JI€MEHTOB, 00paTUMOCTH, Y4acCTHIO
KaTajgu3aTopa M ApPYrue); caMOCTOSATEIbHO BHIOMPATh OCHOBAHUS M KPUTEPUHU IS KiaccU(UKALUU
M3Y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKIuil;
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c(hOopMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI Mepuoandeckoro 3akona JI. 1. MenaeneeBa u
J€MOHCTPUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00bSICHUTENBHYIO U IPOrHOCTUYECKYIO (DYHKIIMU;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB M HOHOB
XUMHUYECKHX AJIEMEHTOB epBOro—4eTBEpTOoro neproaoB Ilepnonnueckoii cucrems! .M. Menneneena,
UCIIOJIB3Ysl TOHATHUS «IHEPTETHYECKUE YPOBHUY, «IHEPTETHUCCKHUE MOTYyPOBHHY, «S-, P-, d-aTOMHBIE
opouTanm», «OCHOBHOE u BO30YXKIEHHOE SHEPreTUYECKUE COCTOSIHUS aToMay;
OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBONCTB XHMMHUYECKUX OJEMEHTOB U HMX COEIWHEHHUH IO
nepuoaam u rpynmnam [lepuoanueckoii cucremsl [1. 1. MenneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHU: XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOHCTBA
BEILIECTB  PA3IMYHBIX  KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHMUE T'E€HETUYECKOW CBA3UM  MEXKIY
HEOPraHUYECKUMH BEIIECTBAMU C TOMOIIBIO YPABHEHHUM COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHA;

c(hOpMUPOBAHHOCTh  YMEHHSI PaCKpbIBATh  CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIyii TOCPECTBOM COCTABJICHUS IEKTPOHHOIO OajaHca ATUX PEaAKIUi; peakinii HOHHOTO OOMeHa
MyTEM COCTaBIICHUSI UX TOJIHBIX U COKPANIEHHBIX MOHHBIX YPaBHEHMM; pEaKIMil TUIPOIN3a; PEeaKInil
KOMILIEKCO00pa3oBaHus (Ha MpUMEpPE I'MIPOKCOKOMIUIEKCOB LIMHKA U aTIOMUHUA);

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIUH C
y4ETOM UX IHEPTreTUYECKUX XAPAKTEPUCTUK, XapaKTep U3MEHEHHSI CKOPOCTH XMMHYECKOW peakiuu B
3aBHCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB, & TAKKE XaAPAKTEP CMEIICHUS XUMHYECKOTO PABHOBECHS IO
BIIMSIHMEM BHEITHUX Bo3aeucTBul (mpunnun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XMMHUYECKUE PEAKIMH, JIeKallue B OCHOBE
MIPOMBIIIJICHHOTO TOJYyYEHUs CEPHOM KHUCIIOThI, aMMHaKa, OOIIHME HAay4YHbIC TMPUHITUIB XUMUYECKUX
MIPOM3BOJICTB; I1€JIeCO00PA3HOCTh MPUMEHEHUS HEOPTaHMYECKHX BEIIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOUKHU 3PEHUSI COOTHOIIICHUS PUCK-TIONB3A,

c(hOpMUPOBAHHOCTD BJIAJICHUS] CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO ITO3HAHUS SIBJIICHUM
MPUPOJIBI — HAOMIOJEHUE, M3MEpPEHHe, MOJCIUPOBAHUE, IKCIEPUMEHT (peasibHbId W MBICIICHHBIN),
WCIIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHUsS MPUMEHSTH 3TH 3HAHUS TPHU AKCIIEPUMEHTATEHOM
WCCIICIOBAaHUHM BEHIECTB U JJIi OOBSICHEHHS XMMHYECKUX SIBJICHUN, UMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKON JIEeATETLHOCTH YEJIOBEKA U B TIOBCETHEBHON KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBIABISATh B3aUMOCBS3b XHUMHYECKUX 3HAHUW C TOHATHUSIMH U
MPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB Il 00Jie€ OCO3HAHHOTO TMOHMMAaHUS
MaTepuaIbHOTO SIMHCTBA MHUDA,

c(hOpMUPOBAHHOCTh YMEHUS TPOBOJIUTH PACUETHI: C UCIIOJIH30BAHUEM TTOHSATUH «MacCcoBast OIS
BELIECTBA B PAacTBOpPE» U «MOJSpPHAs KOHIIEHTpAIMs»; MacChl BellecTBa MM 00BEMA Taza IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaCCE WM 00BEMY OJHOIO U3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB;
TEII0BOro 3¢ dexra peakuu; 3HaAUE€HUS BOJOPOIHOTO IMOKA3aTessl pacTBOPOB KHUCIOT W IIeNoueH ¢
M3BECTHOM CTENEHbIO TMCCOLMAlNU; Macchl (00bEMa, KOJIMYECTBa BELIeCTBa) MPOyKTa peakluu, ecliu
OJIHO U3 UCXOJHBIX BEUIECTB JAaHO B BHUJIE pACTBOPA C ONMPEIETEHHON MAaCCOBOM J0JIE paCTBOPEHHOTO
BELIECTBA WJIM JIaHO B M30BITKE (MMEET MPHUMECH); JOJM BBIXOJA MPOAYKTa pEaKIHH; OObEMHBIX
OTHOILICHUH Ta30B;

c(OpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSATEIbHO IUIAHUPOBATH M MPOBOAUTH XUMHYECKHM
SKCIIEPUMEHT (MIPOBEJEHUE pEaKIHi HOHHOTO OOMEHa, MOATBEPXkJACHHE KaueCTBEHHOTO0 COCTaBa
HEOPraHWYECKNX BEIIECTB, OMNPEIEICHUE CpeIbl PacTBOPOB BEUIECTB C MOMOIIBIO HHIWKATOPOB,
U3YYCHHE BIIMAHUA Pa3NUYHBIX (AKTOPOB Ha CKOPOCTh XUMHUYECKOW peakluu, pelleHne
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HKCHEPUMEHTANbHBIX 3a7ad o TeMaM «Mertamasl» U «Hemeramibl»y) ¢ coOmOfeHUEM IPaBUI
0e30macHOTO 00paIleHrs C BEIIECTBAMH W JIA0OPAaTOPHBIM 00OpyJOBaHWEM, (POPMYIHpPOBATH IICI]b
UCCIIEIOBaHMsI, MPEICTABIATh B Pa3IMuHON (opMe pe3ysbTaThl 3KCIEPUMEHTA, AHAIM3MPOBATH U
OLICHUBAThH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCT YMEHMMH: COONIONATh IIpaBUIa MOJb30BAHUA XUMHUYECKOW NOCYIOH H
1a00paTOpHBIM 00OPYIOBaHUEM, OOpAIlleHUs] C BELIECTBAMU B COOTBETCTBMM C MHCTPYKLUSAMH IO
BBINOJIHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB, HKOJOTHYECKU LIEJIeCO00pa3HOro IOBEJCHUS B
OBITY U TPYJIOBOHM JEATEIBHOCTH B LIENSAX COXPAHEHMs CBOETO 3/10POBbs, OKPYKAIOLIEH MPUPOAHOM
Cpelbl U JTOCTHXKEHUS €€ yCTOMYMBOIO pa3BUTHs, OCO3HABATh ONIACHOCTh TOKCUYECKOrO JEHCTBUS Ha
JKUBBIE OPraHU3MBbI OIPEIEIEHHBIX HEOPraHNYECKUX BEIECTB, IOHUMAas CMbICI nokasarens [I1K;

c(OPMUPOBAHHOCTh YMEHUH: OCYIIECTBIATH IIEJICHANPABICHHBIA TIOMCK XUMHUYECKOU
uHpOpMAIUY B pa3IMYHBIX HCTOYHHUKAX (HayyHast U yueOHO-Hay4yHas TUTEepaTypa, CpeACTBAa MaCCOBOM
uHpopmanmy, VHTEpHET © Jpyrue), KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYI0 HWH(POPMAIHIO,
nepepadaTbIBaTh €€ M NCIOIh30BATh B COOTBETCTBHUH C TIOCTABICHHON Y4eOHOH 3a/1a4ei.

CUCTEMA OLEHKHU JOCTUXEHUSA INTAHUPYEMBbIX PE3YJIbTATOB

Ocobennoctu OLCHKHU OOCTHIKCHUA TPCAMCTHBIX PE3YJIbTATOB HaA Pa3HbIX JTallaX

BHYTPUIIKOJIBHOTO KOHTPOJIA:

Jran Cnoco0sb1 pukcanum
OcobennocTn MeTonsbt b 1
KOHTPOJIsI OLleHKH
Pesynprar B 6annax He
BBICTaBIISIETCS B
B nauane ywebGHOro roma Ha
. [uarnoctuyeckast | 3IEKTPOHHOM
CrapToBslii CTYIIEHH 00pa30BaHUs
pabota KypHae.
(10 xmacc)
AHnanutuyeckas
CITpaBKa.
YcTHbIl onpoc
OtmeTtka
. B npouecce M3Y4YEHHUS | MpoBEepoOUHast
Texymmii KOHTPOJIB o BBICTaBIISICTCS B
yueOHOM TeMBI pabora
3JIEKTPOHHOM XKypHasie
Tect
Texynuit [lo 3aBepmiennn wusydenus | KonrponbHas OtmeTtka
TeMaTHYeCKUH yueOHOM Tembl\yueOHoOro | pabota\llpoBepodH | BbICTaBIIsIETCS B
KOHTPOJIb pasnena ast paboTta JIEKTPOHHOM XypHaJe
Texyniuit ITo okOHYAHHUIO U3yUYEHUS TEM OtmeTtka
. [IpakTrueckas
TeMaTHYeCKUN aGoTa BBICTaBIISIETCS B
KOHTPOJIb p JIEKTPOHHOM XypHaJie
TSl yJamuxcst, HaXOAAIIUXCS
[IpomexyTounas Jst yuaum > X0 OtmeTka
Ha CMEIIIaHHOH hopme
aTTecTalus KVMsr uz ©OC BBICTABJISIETCS B
o0y4eHus1, sl 00yHarOLIHXCS
(o ueTBepTIM) N . 3JIEKTPOHHOM JKypHaJje
C OTJIOKEHHOM aTTecTanuei
[IpomexyTounas B konue yuebHOro roza mo
P Y e y4 A TI'onoBas OtMeTKa
arrecTauus (MpeIMeT | yTBEPKACHHOMY rpaduKy
KOHTPOJIbHAS BBICTaBIISICTCS B
10 BEIOOPY) oreHOUHBIX mporexyp (10
Knacc) pabota JIEKTPOHHOM XypHase
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MaTepI/IaJ'IBI A MPOBCACHUA KOHTPOJIA C HOCJIbI0 OLOCHKKU OOCTHXXCHHUA IIIAHUPYCEMBIX

MPEAMETHBIX PE3YJIBTATOB COCTaBIAIOT (GoHA oneHOYHBIX cpeacTB (POC) mo yueOHOMY mpeamery

“Xumunsa™.

ITPOBEPSIEMBIE HA EI'3 110 XUMHWH TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUSI OCHOBHO
OBPA30OBATEJIBHOMU ITPOI'PAMMBbI CPEJHET'O OBIHIEI'O OBPA30OBAHUS

Kon
MPoBePsIeMOro
TpeOoOBaAHMSA

IIpoBepsiemble TPeGOBaHUS K MPEeAMETHBIM Pe3yIbTATaM 0CBOEHUsI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrpaMMbl CpPeIHEro 00111ero 06pa3oBaHUsA

Brnanenue cucteMoil XUMHUYECKUX 3HaHPII>i, KOTOpAas BKJIIFOYACT:

11

OCHOBOIIOJATAIONINE MOHATUS (XUMHYECKHH JJIEMEHT, aTOM, H30TOINBl, 3JIEKTPOHHAS
o0ono4ka aToma, S-, p-, d-3JEeKTPOHHBIC OpPOHUTANM aTOMOB, OCHOBHOEC H BO30YKAEHHOE
COCTOSIHME aTOMa, HOH, MOJEKYyJa, BAaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEHECHb
OKHCIICHHUS, XMMHYECKasi CBs3b (G- M T-CBs3b, KpaTHBIE CBA3W), TMOpPHAM3AIMS ATOMHBIX
opbuTaneif, KpucTaUIMIEeCKas pelIéTKa, MOJIb, MOJIIpHAs Macca, MOJISIPHbIH 00BEM, MOJIsIpHAs
KOHIIGHTpaus, pacTBOPHl (MCTHUHHBIC, IWCIEPCHBIE CHCTEMBI), KPHCTAIIOTHIPATHI,
YTJIEpPOIHBIN CKelNeT, (yHKIMOHAIBHAS TPYIINa, paJruKall, H30MEpPhI, CTPYKTYpHas (opmyina,
nu3oMepus (CTPYKTypHas, reoMeTpudeckas (IHC-, TPAHCU30MEPHs), TOMOJIOTHUCCKUHN PSI,
TOMOJIOTH, YTJIIEBOJOPOIBI, KHCIOPOA- M a30TCOACP)KAINe COSIUHEHHS, OHOJIIOTHIECKH
aKTHBHBIE BellecTBa (YIJIEBOIBI, XHPBI, OEJKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEAWHEHUs, KPEKWHT, PHU(QOPMHUHT, TUIBI XUMHUYECKHX PEaKIHi
(OKHCINTETHHO-BOCCTAHOBUTENBHBIE, 3K30- U 3HIOTEPMUUIECKUE, PEaKIIMi HOHHOTO OOMEHa,
rOMO- W TeTeporeHHble, oOpaTHMble M  HEoOpaTHMBIE), PacTBOp, OJIEKTPOJINTHI,
HE3JIEKTPOJINTHI, JIEKTPOIUTHYECKAsT IUCCOILMAINS, CTENeHb ANCCONMALNH, OKHUCIHTEIb,
BOCCTAHOBHTEIIb, JIEKTPOIIN3, CKOPOCTh XUMHIECKOH PEaKIHN, XHMHIECKOE PABHOBECHE)

1.2

TEOPHH U 3aKOHBI (TEOPHsI XMMUUYECKOTO CTPOEHUS opranndeckux Bemiects A.M. bytiepoga,
TEOpUs PIEKTPOIUTHUYECKON qucconmanud, [lepuoanyeckuii 3axon .M. MenneneeBa, 3aKkoH
COXpaHEHUS] MaCChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUI SI3BIK XMUMHH, MUPOBO33PEHUCCKUE
3HaHUA, JIC)KaAIUE B OCHOBE ITIOHHUMaHUA HpI/I‘lI/IHHOCTI/I N CUCTECMHOCTU XUMHUUYCCKUX HBHCHHﬁ,
COBpPEMEHHbBIE TPEJCTABICHUS O CTPOCHUM BEIIECTBA HAa AaTOMHOM, MOJIEKYJSIPHOM H
HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MPCACTABJICHUA O MEXaHU3MaX XUMUYCCKUX peaKuHﬁ, TCPMOAUHAMUYICCKUX U KHHETUYICCKUX
3aKOHOMCEPHOCTAX UX NPOTCKAHUS, O XUMUYCCKOM PABHOBCCHUM, NUCICPCHLIX CUCTEMAX

1.4

(bakTomornyeckue CBEJICHHA O CBOWMCTBaX, COCTaBe, IMOJYy4YeHHMH U OE30MacHOM
WCTIONIb30BAHUM BKHEHIINX HEOPraHMYECKUX U OPraHWYECKHX BEIIECTB B OBITY H
MIPAKTUIECKON JIEATEIHHOCTH YEIIOBEKA

1.5

oOu1re Hay4Hble MPUHLUIIBI XUMUUECKOr0 MPOM3BOACTBA (Ha MIpUMeEpe MPOU3BOJICTBA CEPHOI
KHCJIOTHI, aMMHaKa, METaHOJA, TepepabOTKH HEPTH)

CdopMHUPOBaHHOCTH YMEHUIA BBISBIISATH:

2.1

XapaKTepHbIE MPU3HAKU U B3aUMOCBS3b U3yUYEHHBIX TOHITHH, IPUMEHSITH COOTBETCTBYIOIINE
TIOHSTHS IIPU ONTUCAHUH CTPOEHUS ¥ CBOMCTB HEOPTaHUYECKUX U OPTaHWYECKUX BEUIECTB U UX
TIpeBpalleHui

2.2

B3aMMOCBSI3b XUMHYECCKHUX 3HAHUH C TTIOHITUSIMH U MpEACTaBJICHUAMU APYTUX NPECIAMETOB JIA
0oJIee 0OCO3HAHHOTO TOHUMAHUS B 00BICHCHHS CYITHOCTHU MATCPUAJIbHOI0 CIMHCTBA MHPaA

CdopMHPOBaHHOCTh YMEHUS HCIIOJIE30BATh:

3.1

HaUMEHOBaHMUs XMMMUYECKHX COEAMHEHUI MEXIyHapOJHOIO COK3a TEOPETUYECKOH WU
NPUKJIaJHOI XUMHHU U TPUBUAJIbHBIE HA3BaHHs BELIECTB, OTHOCALIMXCS K U3y4EHHBIM KJ1accaM
OPraHUYECKHX U HEOPIaHUYECKUX COECIMHEHUM

24




Kox

IIpoBepsieMble TPeGOBAHMSA K MPeIMEeTHBIM pPe3y/1bTaTaM OCBOECHHSI OCHOBHOM

NPOBePseMOro N
e 00pa3oBaTe/IbHON MPOrpaMMbl CpeHEro 001ero 0opa3oBaHus
XIMAYECKYI0 CHMBOJIMKY JJIsI COCTaBICHUS (OpPMYNT HEOPraHHYECKHX  BEIIECTB,
3.2 MOJICKYJSIDHBIX M CTPYKTYpPHBIX (Pa3BEPHYTBHIX, COKPAIIEHHBIX M CKEJIETHBIX) (opMyI
OpPTraHMYECKIX BEHICCTB
4 CopmMIpoBaHHOCTD YMEHHS KIACCH(PHUITUPOBATE:
a1 HEOPTraHWYECKHE BEIIECTBA, CAaMOCTOSTEIBHO BBIOMpATh OCHOBAHWS W KPUTEPUH IS
) K1acCHU(UKAIMN N3yIAeMbIX XHMHIECKUX OOBEKTOB
4 OpPraHMYeCKHE BEHIECTBA, CAMOCTOSATENHFHO BBIOMpPATh OCHOBAaHHMS W KPUTCPUH  JUIS
' KIIaCCH()MKAITNH N3Y9aeMbIX XUMHUYECKUX 00HEKTOB
MO0 Pa3IMYHBIM TMPU3HAKAM (YHCIY M COCTaBY PEArdpyIOIIMX BEIIECTB, TEIIOBOMY d(deKTy
4.3 pEaKuMH, W3MCHEHHIO CTCIICHEH OKHCIECHWS 3JIEMEHTOB, OOpaTMMOCTH pEaKIMH, yYacCTHIO
KaTan3aTropa)
ChopMIpOBaHHOCTE YMEHHS XapaKTePH30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM
5 U BO30OYKIEHHOM COCTOSHHH) W WOHOB XHMHYECKHX OJJIeMeHToB 1 — 4 mepuonoB
Ilepnonnueckoit cucremsl .M. MenneneeBa U UX BAJICHTHBIE BO3MOXXHOCTH, HCHOJIB3YS
HOHSTHUS S-, p-, 0-2JIEKTPOHHBIE OPOMTAITH, SHEPTETHIECKHIE YPOBHH
ChopMHpOBaHHOCT YMEHUS 00BICHATH 3aKOHOMEPHOCTH M3MEHEHHST CBOMCTB XMMHUYECKUX
6 2JIEMEHTOB U 00pa3yeMbIX UIMU COSIMHEHUH 10 IEPUOAaM U TPYIIIaM
5 ChopMHpPOBaHHOCTH YMEHHUS COCTABIIATh YPABHCHUS XUMHICCKUX PEAKIIUI U paCKpPBIBATh UX
CYIITHOCTB!
71 OKHUCIIUTENIbHO-BOCCTAHOBUTENIBHBIX PEAKIN TOCPEICTBOM COCTaBJICHUS SJIEKTPOHHOTO
' Oananca dTHX peaKiii
79 YpaBHEHUS DPEaKLUi pa3IMYHbIX THUIIOB; IIOJIHBIE W COKpAllEHHBIE YPAaBHEHUS pEaKLUi
) MOHHOTO 0OMEHA, YYUTHIBAs YCIOBHS, TPU KOTOPBIX ATH PEaKIMU HIYT 10 KOHIA
73 peaxuii TuApoNn3a, peakiuii KOMILIeKcooOpa3oBaHusl (Ha MpUMepe THAPOKCOKOMIIEKCOB
) ITUHKA W aJTFOMHHHS)
8 ChopMHpOBaHHOCTh YMEHHS HOATBEPKAATh:
Ha KOHKPETHBIX IPUMEPAX XapaKTep 3aBUCUMOCTH PEaKIIMOHHOH CIIOCOOHOCTH OPraHUYECKUX
1 COETMHEHUN OT KPAaTHOCTH U THIAa KOBAJIEHTHOHN CBSI3U (O- U T-CBS3U), B3AaMMHOTO BIUSHHS
8. aTOMOB MW TPYIN aTOMOB B MOJIEKYJax, a TakKe€ OT OCOOCHHOCTEH peau3allii pa3IndHBbIX
MEXaHM3MOB MMPOTEKAHUS PEaKIUil
8 2 XapaKTECPHbIC XUMUYCCKUC CBOMCTBaA BCHICCTB COOTBETCTBYIOUIMMU SKCOECPUMCHTAMU U
' 3aMACSIMU YPABHEHUN XUMUYECKUX PEAKIUI
CdopMHpPOBaHHOCTh YMEHUS XapaKTEPH30BaTh COCTAB M BaKHEWIIIME CBOWCTBA BEIIECTB,
NPUHAUICKANNX K ONPENeNEHHBIM KJlaccaM W TPYIIaM COCTUHEHHH (IIPOCThIC BEIIECTBA,
9 OKCHJIBI, THIPOKCHIBI, COJH; YTIICBOAOPOIBL, IIPOCTHIC APUPEI, CITUPTHI, (PCHOIBI, aTbICTU/IBL,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOHBIEC d(PHUPEI, KHUPHI, YIICBOIbI, AMHHBI, aMUHOKHUCIIOTHI,
OenKn)
1 ChopMIpOBaHHOCTE YMEHUS IPOBOJUTE PACUETHI IT0 XUMHYECKHM (POpMYITaM u ypaBHECHHUIM
0 XUMHYCCKUX peaKL[I/Iﬁ C UCIIOJIb30BaAHNEM (1)I/ISI/I"ICCKI/IX BCJIIMYHNH:
Macchl (00béMa, KOJIMYEeCTBa BEIIECTBA) POLyKTa PEaKIIUH, €CIIH OJTHO U3 UCXOAHBIX BELIECTB
10.1 JIaHO B BHJIE pPacTBOpa C ONpe/eIEHHON MacCOBOM /10JI€H pacCTBOPEHHOTO BEIIECTBA UM JJAHO
B U30BITKE (MMEET MPUMECH)
10.2 MaccoBOH Uil 0OBEMHOM TOJTH, BRIXO/1a TIPOIYKTA PEAKIUH
10.3 TEIIOBOTO (P eKTa peaKimi
10.4 00BEMHBIX OTHOIICHHUI r'a30B
10.5 10 HAXOXKJICHHUIO XUMHYECKOH (popMyITbI BelecTBa
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NPOBePseMOro
TpeOoBaHMSA

Kox

IIpoBepsieMble TPeGOBAHMSA K MPeIMEeTHBIM pPe3y/1bTaTaM OCBOECHHSI OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl CpeIHero 0011ero 00pa3oBaHusA

11

Brnanenue cucremoll 3HaHWN O METOAAaX HAyYHOTO TIO3HAHUS SBJICHUM TPUPOIBL,
WCTIONB3yeMbIX B €CTECTBEHHBIX HAyKaXx MW YMEHHE MPHUMCEHATh OSTH 3HAHHUS IIpH
AKCIIEPUMEHTAIILHOM HCCIIEIOBAHUM BEIIECTB M JJIsi OOBSACHEHWS XHMHUYECKHX SBJICHUH,
UMEIOIIMX MECTO B INPHUPOJIE, MPAKTHICCKON NEATCIHbHOCTH YEIOBEKAa W B TIOBCEIHEBHOM
JKU3HU

12

ChopMupoBaHHOCTh yYMEHHS TNPHUMEHSATH (HMCIONIB30BaTh) 3HAHUS O COCTaBE M CBOWCTBAX
BEIECTB JUIA JKCICPUMCHTAJIBHON IIPOBEPKH THMIIOTE3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH
MPOTEKAHUSI XUMUYECKUX PEAKIU ¥ TMPOTHO3UPOBAHMS BO3MOKHOCTEH MX OCYIICCTBIICHUS
CHCTEMHBIC XUMHYCCKHE 3HAHHS U1 OOBSICHEHHS W IPOTHO3UPOBAHUS SIBJICHUH, UMCEIOLIHX
€CTECTBCHHOHAYYHYIO MPUPOJTY; UL MPUHATUS IPAMOTHBIX PEIICHUI MPOOJIEM B CUTYAIHSX,
CBSI3aHHBIX C XUMHUEH

13

CopMIpoBaHHOCTE YMEHUSI ITTAHUPOBATE U IPOBOJUTH XUMHUECKHI AKCTIEPUMEHT (TI0ITyde-
HHE U U3yYCHHE CBOWCTB HEOPTaHMUESCKUX ¥ OPTaHUMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKITIH
YIJIEBOIOPOJOB PAa3IMYHBIX KIACCOB ¥ KHCIOPOICOAEPKAIINX OPTaHMYECKHX BEIIECTB,
peleHne YKCIepIMEHTAIBHBIX 3a7ad M0 PaCIIO3HABAHUIO HEOPTAHWIESCKUX M OPTaHHYECKUX
BEIIIECTB) C COOJIIOEHUEM IPaBIII 0€30MIaCHOTO 00PAIlEHHs C BEIIECTBAMU U Ja00PAaTOPHBIM
o0opyznoBaHueM; (OpMyIMPOBaTh LIENU HCCIECIOBAHUS; MPEACTABIATh B pasindyHON (opme
pe3yNIbTaThl SKCICPUMEHTA, AaHAIM3UPOBATh M OLIEHHBAThH HX JJOCTOBEPHOCTh

14

ChopMupOBaHHOCTh ~ YMEHHS  OCYILIECTBJISTH LICJICHAIPABICHHBI  TOMCK  XUMHYECKOH
WH(POPMAIMK B Pa3IMYHbIX UCTOYHHMKAX (Hay4yHas U y4eOHO-Hay4yHas JUTEpaTypa, CpeacTBa
MaccoBoi MH(popMaImu, ceTh MIHTepHET U Apyrue), KPUTHICCKH aHATM3UPOBATh XUMUYECKYIO
HH(POPMAITHIO, TTepepadaThiBaTh ¢€ M MCIOJIb30BaTh B COOTBETCTBUH C IMIOCTABICHHON y4eOHOMH
3amaden

15

ChopMupoBaHHOCTh YMEHHUS TIPOTHO3UPOBAThH, aHAIM3UPOBATh M OICHUBATh WH(POPMAITHIO C
TO3HIIUI  DKOJOTMYECKOW OE30MacHOCTH TOCIEACTBUI OBITOBOM W MPOW3BOJCTBEHHOM
JeITeTIbHOCTH YEJI0BEKa, CBSI3aHHOH C mepepaboTKoN BemecTB; c(hopMUPOBAHHOCTh YMEHUIA
OCO3HaBAaTh OIIACHOCTH BOSHCﬁCTBHH Ha XVBbIC OpFaHI/I?)MI)I OHpC}leHéHHLIX BC€IICCTB, TIOHUMaA
CMBICJI IIOKa3aTelsl IPEJeNbHOM JOIyCTUMOM KOHLIEHTpAaLMY, W MOSICHATh Ha IPUMEpax
CHOCO6LI YMCHBHJCHI/IH 51 HpC}IOTBpaH_lCHI/IH ux BpeJIHOFO BOSHGﬁCTBHﬂ Ha OpFaHI/I?)M YCJIOBCKaA

HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbIX HA EI'D ITIO XUMHUHU

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
1 TeopeTrnyeckre OCHOBBI XUMHUU
Crpoenne BemiecTBa. CoBpeMeHHass MOJIENb CTPOCHHS aToMa. PacrmpenesieHHe 3JIEKTPOHOB I10
JHEPreTHYeCKUM YpOBHAM. Kitaccupukarnusi XUMHUYECKUX dJIeMeHTOB. OCOOCHHOCTH CTPOCHHS
11 SHEPreTHYECKUX YPOBHEH aToMoB (S-, P-, d-37eMenToB). OCHOBHOE W BO30YKIEHHOE COCTOSHHS
aTOMOB. DICKTpOHHAst KOH(UTYpanus atoMa. BaeHTHBIE 2IeKTPOHBI
Ilepmonnueckass cucreMa xuMudeckux 23neMeHTOB JI.M. MeHneneeBa. DU3NYECKHUH CMBICIT
ITepmonnueckoro 3akona /[.JMI. MenneneeBa. IIpuunHBI M1 3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB
12 3JIEMEHTOB M UX COEJMHEHHUH IO MepuojaM M Tpynnam. 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB
MIPOCTHIX BEUIECTB, BOJOPOJIHBIX COEIMHEHHI, BBICHIMX OKCHUIOB U THAPOKCHJIOB
1.3 BanenTtHocTb. DekTpooTpuLaTeabHOCTh. CTENEeHb OKUCIEHUS
Bunpr xuMudecKkoi CBsI3M (KOBaJICHTHAs, NOHHAS, METAJUTMYECKAsl, BOMXOPOIHASI) M MEXaHU3MBI e&
14 oOpa3oBaHus.  MeXMONEKYJsIpHbIE  B3aMMOACWCTBUS.  BelnectBa  MOJNEKYJISAPHOIO |

HEMOJIEKYJISIPHOTO CTPOeHUS. THUIIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THIA KPACTAUINYECKOMN pEemETKH

26



Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

Xumuueckas peakims. Kiaccnukanys XMMHUECKUX peakliii B HEOPraHWIECKOH M OpraHnYecKon

15 XUMHH. 3aKOH COXPaHEHHUsI MacChl BELIECTB
1.6 CKOpOCTh peakiuu, € 3aBUCUMOCTb OT PAa3JIMYHbIX (PaKTOPOB
1.7 TenmnoBeie 3¢phexTs XuMHYECKHX peakuuil. TepMoXxuMudeckrne ypaBHeHHUS
OO6paTumMble peakiui. XuMudeckoe paBHoBecre. DakTophl, BIUSIOMINE HA COCTOSHUE XUMHUECKOTO
18 paBHoBecus. [Ipunanumn Jle [llarense
OnexTponuTHueckas auccouuanus. CUIbHbIE U cinabble 31eKTposuThl. Cpena BOIHBIX PacTBOPOB
19 BEIIECTB: KHCasl, HeliTpanbHas, menoynas. CTeneHp aucconmaryy. Peaknnm nonHoro ooMeHa
1.10 Tunponus coneit. MonHoe npousBeneHune Boabl. Bogopoansiii mokazatens (pH) pactBopa
CriocoObl  BBIpaKE€HHUSI KOHLEHTpAIlMM PAcTBOPOB: MaccoBas J0Jii PAacTBOPEHHOIO BEIECTBA,
1.11 MOJIApDHAas KOHLEHTpauus. HachblllleHHble ¥  HEHACHIIEHHBIE PAaCTBOPBL, PACTBOPUMOCTb.
Kpucramnorugpatsl
112 OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [loBeneHue BemecTB B cpefax ¢ pa3HbIM 3HaAUCHUEM
' pH. MeTop! 371€KTpOHHOr0 H6aaHca
1.13 DJEeKTPONIN3 PACTBOPOB M PACILIABOB COJIEH
2 OCHOBBI HEOPraHUYECKON XUMHUU
2.1 Knaccudukanms Heoprannveckux coennHeHuii. HoMeHkaTypa HeopraHMUeCKUX BEIIeCTB
XUMUYECKHEe CBONCTBA BAXKHEHIIIMX METAIJIOB (HATPUH, KaJlii, KalbLWi, MaTrHUH, ATFOMUHUHN, UHK,
22 XpOM, Kelle30, Melib) U UX coerHeHuni. O01e crocoObl MoyuyeHUs] METaJJIOB
93 XUMUYECKHUEe CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TaJIOTeHOB, cepbl, a3oTa, (ocdopa, yrnepoaa u
KpEeMHHUs) U X COeAMHEHUH (OKCHIOB, KHUCIOPOACOACPKAIIMX KUCIOT, BOJOPOJHBIX COSTMHEHMIA)
2.4 ['eHeTnveckas CBA3b HEOPTAHUYECKUX BEILECTB, MPUHAAISKAIINX K Pa3IMUHBIM KaccaM
Unentudukaryst HeopraHnaecknx coefnHeHni. KauecTBeHHbIE peakni Ha HEOPTaHIMIECKIe
2.5 BEIECTBA U UOHBI
3 OCHOBBI OPTraHUIECKON XUMHU
OCHOBHBIC  TIONOKEHHS TEOPHUH  XHMHYECKOTO  CTPOCHUS  OPTaHUYECKUX  COCTUHEHHN
A .M. BytnepoBa. YriepoaHslii CkejeT opraHu4eckoil Mosiekyiibl. KpaTHOCTh XMMHUYECKOH CBSI3U. G-
3.1 U T-CBSI3U. SP3-, SP2-, SP-THOpHOU3alMK OpOWTANeH aToOMOB yriiepona. 3aBUCHMOCTH CBOWCTB
BEIIECTB OT XUMHUYECKOTO CTpOCHHsS MoyeKyl. ['omonoru. ['omonormueckuit psp. M3zomepus u
HU30MEPHI
3.2 [MonsTHE 0 QyHKIMOHATBHOH rpyme. OpueHTanmoHHbIe () ()EKTH 3aMecTHTeNeH
[IpencraBmenne o KiIacCH(pUKAIMKA OPraHUYECKUX BeIIeCTB. HoMeHKiaTypa oOpraHmYecKHux
3.3 COEIMHEHUH (cUcTeMaTHyecKas) U TpUBHAJIbHbIE Ha3BaHMs BaKHEUIIMX IpPEICTaBUTENEH KJIacCoB
OpPraHUYECKHX BEILECTB
CB00OOTHOPAIMKATIBHBIA H HOHHBIA MEXaHU3MBI peakiud. [lousaTre o Hykieoduie u 3IeKTpodure.
34 [IpaBusio MapkoBHukoBa. [Ipasusio 3aiiiieBa
Ankanpl. XUMHUYECKHE CBOWCTBA alKaHOB: TaJOr€HUPOBAaHHUE, AETHIPUPOBAHUE, TEPMHUUECKOE
pasioXeHne, KPeKUHT, n3oMepu3anus, ropenue. [lomyuenue ankanoB. [luknoankansl. Cnennguka
35 CBOMCTB IUKJIOAIKAHOB C MallbiM pa3MepoM IHKJIa. Peaknmuy NpUCOSTUHEHHUS W PaTUKATBHOTO
3aMeElICHUS
AnkeHbl. XUMHYECKHE CBOWMCTBA: pPEaKIUM TPUCOCTUHEHHUs (TallOTeHUpPOBAHWE, THIPHUPOBAHUE,
3.6 THIPOTAIOTCHUPOBaHNE, THAPATAIHST), TOPEHHS, OKHCICHUS U MOJIUMepU3aIiy. [IpoMbIIeHHBIE U
712a00paToOpHBIE CITOCOOBI TTOTYUCHHUS aJIKCHOB
AnkanueHbl. XUMHUYECKHE CBOWCTBA alIKaJJUCHOB: PEAKIUM TPUCOCTUHEHHUs (THIpUPOBaHUE,
3.7 raJIOr€eHUPOBaHKE), TOPeHUs U nonuMepusauuu. [lonydyenue ankaareHoB
AnkuHbpl. XUMHYECKHE CBOMCTBA: pEakUUU NPUCOCAUHEHHUS (TajJOreHHpOBaHUE, THAPUPOBAHUE,
38 ruaparanus, TUAPOraJloreHUPOBaHKME) KaK CHOCOO MOJIy4eHHUs MOJMMEPOB U APYTHX MOJE3HBIX

IPOAYKTOB. Peakuuu 3amernieHus. FopeHHe allCTWICHA KaK HCTOYHHK BbICOKOTEMIICPATYPHOIO
TIaMCHU JJI1 CBAPKH U PE3KHU MCTAJLJIIOB. HpI/IMeHCHI/Ie allCTUJICHA
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3.9

ApeHbl. XMMHYECKHe CBOWCTBA OEH30J1a: PEaKIMH IEeKTPO(UILHOTO 3aMeNeHNs, TPUCOeNHEHHS
(rumpupoBanue, rajoreHupoBaHue). Peakuus ropeHus. OCOOEHHOCTH XMMUYECKUX CBOICTB
tonyona. [loxydenue OeHzona. OCOOEHHOCTH XMMUYECKHX CBOHCTB cTHpoia. llonmumepusanus
cruposna. CriocoOb! MOTyUCHUS U IPUMEHEHHE apOMaTHYECKHUX yrIIeBOAOPOAOB

3.10

Crouprtsl. [IpeaenbHble 0IHOATOMHBIE CIIUPTHI. XUMHUUECKUE CBOMCTBA: B3aUMOACHCTBUE C HATPUEM
KaK CHOCO0 YCTaHOBJIEHHSI HATUYUS THAPOKCOTPYHIEBI, C TaJOTCHOBOJOPONAMH KakK CHOCO0
MIOJIyYeHUsI PAacCTBOpUTENEH, BHYTPU- U MEKMOJIEKYJsIpHas Jeruiparauus. Peakius ropeHus.
[omyuenne sTaHonma: peakuusi OpOKEHHS TIIFOKO3BI, THAPATAIMA ATWICHA. ODTWICHIJIHKOIb U
[JIMLIEPUH KaK NPEJCTaBUTENN IPEAESIbHBIX MHOTOATOMHBIX CIUPTOB

3.11

®enon. XuMHuYecKkre CBOMcTBa (eHona (peakiuu ¢ HATPUEM, THAPOKCHIIOM HATpHs, OpoMoM).
ITonyuenue penomna

3.12

Anpnerugpl. XUMHUYECKHE CBOWCTBA IMPEENIbHBIX ajbACTHIIOB: THIPUPOBAHUE; KaueCTBEHHbBIE
peakuuy Ha KapOOHWIBHYIO TPYIIy (peakiusi «CcepeOpsHOTO 3epKalia», B3auMOJICWUCTBHE C
ruapokcugoM menu (II). TlomydeHue mpeneNbHBIX albICTHAOB: OKHCICHHE CIUPTOB, THIpaTaIusl
aleTuIeHa. AneToH
KaK MpeJICTaBUTeNh KeTOHOB. OCOOCHHOCTH PEAaKIMK OKHCIICHHS alleTOHA

3.13

Kap6oHoBbIE KHCIOTBHI. XUMHUYECKHE CBOWCTBA MPEIEIBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH XUMHUIECKUX CBOWCTB MypPaBBIHOM KHCIIOTHI. [lomyuenne mpeaeabHbIX 0MJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT: OKHCIICHHE aJTKAHOB, aIKEHOB, MEPBUYHBIX CIHPTOB, ANBICTHIOB. Bricurie
TpeeTbHbIC U HeNpeeNbHbIe KApOOHOBBIE KHCIOTHI

3.14

CrnoxHble 3Qupbl U KHUpbL. CIOCOOBI TOMYYCHHS CIOXKHBIX 3(hupoB. OOpaTHMOCTh pEaKIMH
srepudukanuu. [IpuMeHeHne CIOKHBIX d(PHUPOB B MHINEBON U MaphrOMEPHOH IPOMBIIUICHHOCTH.
JKupsl Kak CIOXKHBIE d(PHUPHI TIUIEPHHA U BBICIIMX KapOOHOBBIX KHCIOT. XHUMHUYCCKHE CBOWMCTBA
JKUPOB: THAPUPOBAHUC, OKUCIICHUEC. FI/II[pOJ'II/IS, HJIK OMBUICHHUE, JKUPOB KaK CHOCO6 IIPOMBIIIIJICHHOT'O
TOJTyYEHHMsI COJIEH BBICHIMX KapOOHOBBIX KMCIOT. MBIIA KaK COJNM BHICITNX KapOOHOBBIX KHUCIOT

3.15

XUMUYECKHE CBOWCTBA TIIOKO3bI: PEAKIMH C Yy4YaCTHEM CIHHPTOBBIX W JIBJCTHUAHON TPy
U MOJIOYHOKHCIIoe OpoxeHue. IlpuMmeHeHHe TJIIOKO3bI, €€ 3HAYCHHE B SKU3HEIACSITENbHOCTH
opranmma. Jlucaxapuisl: caxaposa, MaibTo3a. BoccraHapimBaromue M HEBOCCTAHABIMBAOIIIC
mucaxapuasl.  [waponmus  aucaxapupoB. [lomucaxapuiwl:  Kpaxman, rimkoreH. CrpoeHue
MakpOMOJIEKYyJ KpaxMana, TIHKOTeHa | HeIUTfoNo3bl. du3mdeckne CBOMCTBA — Kpaxmana
U IEJUTIONO3Bl.  XWMHUYECKHE CBOMCTBAa Kpaxmaia: THAPOJH3, KaueCTBCHHAs PEaKLIUs C HOJOM.
XUMHYECKHE CBOMCTBA IIEJUTIONO3BL: THUAPONU3, TONydyeHHe 3(HUpPOB IeUT0i03bl. [loHATHe 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETaTHBIN MIENK)

3.16

AMMHBI. AMUHBI KaK OpraHMYECKHE OCHOBAHMS: PEaKIMHU C BOJIOM, KUCIOTaMH, pEaKLUs TOPEHUSI.
AHMIIMH Kak TpEACTaBUTENb apOMaTHYECKUX aMHMHOB. XHUMHYECKHE CBOMCTBA aHMIIMHA:
B3aMMOJICHCTBUE C KUCIOTaMU, OPOMHOI BOJIOH, OKucieHue. [lonydeHne aMUHOB aJKHJINPOBaHUEM
aMMHaKa 1 BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIIEBOJIOPOIOB

3.17

AMHHOKHCTIOTHI ¥ OeJTKH. AMHHOKHUCIIOTHI Kak aMm(oTepHble oprannyeckne coequHeHus. OCHOBHEIC
aMUHOKHCIIOTEI, OOpasyronie Oenkd. XWMHYecKue CBOMCTBa OENKOB: THIPOJH3, JEHATypauus,
Ka4yeCTBEHHBIE (IJBETHbIE) PEAKIMN Ha OEIIKH

3.18

CTpOCHI/IC n CTPYKTypa HOJIUMCPOB. 3aBHCHUMOCTh CBOICTB IMOJIMMECPOB OT CTPOCHHUA MOJICKYJI.
OCHOBHBIE CIIOCOOBI MOJTYy4YCHHUsI BBICOKOMOJICKYJIAAPHBIX COCIMHEHMIA: pC€akuun MnoJIMMEpHU3allul U
ITOJITMKOHACHCAIINH. Knaccn(bm(aunﬂ BOJIOKOH

3.19

I/I,I[CHTI/I(bI/IKaL[I/Iﬂ OpraHn4Y€CKuX coeuHeHu. Perienue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha pac-
TIO3HAaBaHUEC OPraHNYCCKUX BEIICCTB

3.20

I'eneTnueckas cBs3b MCXKAY KilaCCaMM OPraHNYCCKUX COEIMHEHU I

XUMUS U )KU3Hb

41

Xumusi B oBceJHEBHOM »xu3HU. [IpaBuiia 6e30macHoi pabOThI ¢ €KUMU, TOPIOYUMHU U TOKCHYHBIMHU
BEIIECTBAMH, CPEIACTBAMH OBITOBOM XMMUHU
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Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Xumust 1 310poBbe. XUMHS B MEAUIMHE. XUMUS U CEITLCKOE XO3SMCTBO. XUMHUS B IIPOMBIIUICHHOCTH.
4.2 XWUMUS ¥ SHEPTeTHKA: MIPUPOTHEINA M MOMYTHBIA HETSHOM ra3bl, UX COCTaB U UCMob30Banue. CocTan
HedTH u e€ mepepaboTKa (IPUPOTHBIC HCTOYHHUKH YTIIEBOJJOPOJIOB)
XuMHs U 9KOJOTUSA. XUMHUUSCKOE 3arps3HEHUE OKPYXKAIOMICH cpensl U ero mociencteus. OxpaHa
4.3 rugpocdepsl, mo4BEI, atMochepsl, (GIOphl U (ayHbl OT XMMHYECKOro 3arps3Henus. I[Ipobiema
OTXOJIOB ¥ TOOOYHBIX MPOIYKTOB. AJTbTEPHATHBHBIC HCTOYHUKH YHEPTHH
OOmwe mpeacTaBIeHHs O MTPOMBIIUICHHBIX CIOCO0ax MOTYIEHISI XUMHUECKHUX BEIIECTB (Ha IIPUMEpe
MIPOM3BOACTBA AMMHAKa, CEpPHOM KUCIOTH). YépHas u BeTHAs MeTawTyprus. CTEKIIO U CHUTUKAaTHAs
44 MPOMBIIUICHHOCTh.  IlpoMeimiiennass oprammdeckass xuMmus. ChpIpp€ IS OpraHUYECKOM
MPOMBIIICHHOCTH
5 Turbl pacy€THBIX 3a1a4
PacuéTel Macchl BellecTBa WK 00bEMa T'a30B 10 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE HIIH
5.1 00BEMY OJTHOTO U3 YYACTBYIOIIHMX B PEAKITUH BEIICCTB
5.2 Pacuértel TeroBoro saddexra peakuu
5.3 PacuéTel 00BEMHBIX OTHOIICHHUH Ta30B IPH XUMUYECKUX PEaKITHIX
5.4 PacuéTer Maccrl (00bEMa, KOJIMYECTBA BEMIECTBA) IIPOIYKTOB PEAKIIIH, €CIIH OJJHO U3 BEIIECTB JaHO
B M30BITKE (MMEET IPUMECH)
Pacuétel MaccoBol MM 00BEMHOM JIOJIM BBIXOJIA MPOYKTA PEaKIIHN
55 OT TEOPETHIECKH BO3MOIKHOTO
56 Pacuérrr Maccrl (00bEMa, fconnvqecma BeLE[eCTBaz HpO,HyKTfl PEaKInm, eCIId OJHO U3 BEIIECTB IaHO B
BHJIE PACTBOPA C OINPEIEIEHHON MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA
PacuéTr! ¢ ucronp30BaHNEM TOHITHI «MaccOBast OIS, «MOJISIPHAS KOHIICHTPAIIHSD),
>7 «PacTBOPHMOCTBEY
Haxoxnenue MoJIeKyIsspHON (POPMYJIBI OPraHMYECKOro BeNIecTBa MO €ro MIIOTHOCTH K MaCCOBBIM
58 JOJISIM 5JIEMCHTOB, BXOJAIIUX B €0 COCTAB, WJIX IO MPOAYKTAM CIrOpaHUsL

MECTO YYEBHOI'O IPEJIMETA «XUMMUS1» B YYHEBHOM IIJIAHE

B cucteme obmiero obpazoBanus «XuMHs TpPU3HAHA O0A3aTETBHBIM YYEOHBIM TMPEAMETOM,
KOTOpI)II\/’I BXOAUT B COCTAaB HpeI[MeTHOﬁ O6J'IaCTI/I «ECTGCTBGHHO-HayLIHI)Ie Hpe)IMeTI)I».
Y4eOHbIM MIIaHOM Ha €€ h3ydeHHne Ha 0a30BOM ypoBHe oTBeZieHO 204 yueOHBIX yaca — 1o 3 4 B
Hegemo B 10 u 11 kiraccax cOOTBETCTBEHHO.

TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

n/n

JJIeKTPOHHBbIE Y4eOHO-
KosnnuyectBo 4yacos MeTOoAuYeCKHue
MaTepuabl

HaumeHoBaHue pa3jieioB u
TEeM

Pasnen 1. TeopeTnyeckue 0CHOBBI OPraHU4YecKol xXumMuu 13 4

Tewma 1.1 IIpeamer
OPraHNYeCKON XUMHH.
Teopus cTpoeHus xumus 10 knacc
OPTraHUYECKUX COCTUHEHUIN
AM. byrneposa

Pa3nen 2. YraeBogopoabi (34 4)
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Tewma 2.1. Ankanbl u
LUKJIOATKAHbI

Tema 2.2 HenpenenbHbie
YTJIEBOJIOPOIbI

Tema 2.3 ApomaTuueckue
YII€BOAOPOAbl. ApEHBI
Tema 2.4 ITpupoanbie
MCTOYHHKH YTIIEBOJAOPOJIOB
Tema 2.5
l'anorennpou3BoiHbIE
YIJI€BOJIOPOJIOB

34y

xumus 10 kimace

Paznen 3. Kuciopoacoaep:kamue opranudeckue coequaenus (30 1)

Tewma 3.1 Cnuptel, @enomsl
Tema 3.2 KapO6oHusbHbIE
COETMHEHUS: aJIbJICTHIbI,
KETOHBI

Kap6oHoBBIE KUCIIOTHI,
CJIO’KHBIC D(PHPBI, )KUPHI
Tema 3.3 YriaeBogsl

30

xumust 10 xiacc

Pasnen 4. A3oTcoaepxkamue opranudeckue coeaunenus (10 u)

Tema 4.1 AMuHEbI,
aMHHOKHUCIIOTHI, OEIIKH

10

xumust 10 xiacc

Pasgen 5. BbicokomoJieKyIsipHble coeuHeHns (6 1)

Tema 5.1 6
5 BBICOKOMOJIEKYIIApHBIE xumus 10 kiace
COEJIMHEHUS
6
6 [IpakTuueckue padboThI xumus 10 kimace
4
PesepBHOE Bpems
O6111ee KOJIMYECTBO YacOB IO 102
porpaMme
11 KVIACC
DJIEeKTPOHHBIE Y4eOHO-
Ne HaunmeHoBanue P y
KosauuyectBo 4yacos MeToAuYecKue
n/n pa3aeyioB U TeM
MaTepHAaJIbl

Pa3jen 1. Teoperudeckue 0CHOBBLI XUMHH (29 1)
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Tema 1.1 Ctpoenue
atoma. [lepuoanueckuit 29
3akoH u [lepuoanueckas
CUCTEMa XUMHUYECKHIX
snemenToB ..

1 Menpeneena

Tema 1.2 Ctpoenue
BelecTBa. Muorooopasue
BEIICCTB

Tema 1.3 Xumuueckue
peaxkuu

11 kJjgacc VriayoJeHHoe
u3yqe1me

Pasznen 2. Heopranuueckasi xumus (57 )

2 Tema 2.1 Hemeramnbl 57 11 kJjgacc yriayoJeHHoe
Tema 2.2 Mertajuisl H3YYeHHe
Paznen 3. Xumusa u :xu3Hb (8 1)
Tema 3.1 Xumuueckas 8
3 TeXHOJIOrus. MeToabl 11 kJjgacc yriayoJeHHoe
O3HAHUSA B XUMHHU. H3ydyeHue
XUMUS U )KU3Hb
7 11 kJjgacc yriayoJeHHoe
4 [IpakTrueckue paboThI
H3y4yeHue
1
PesepBHOE Bpems
O0111ee KOIMYECTBO YaCOB 102
0 MPOrpaMme

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

B 10 kmacce — Xumus 10 kmacc yrmyonennsiii yposens. B.B. Epemun, H.E. Ky3pmenko, A.A.
HApo3nos, B.B. JIynun

B 11 xmacce — Xumus 1lkmacc yrmyOnennsiii ypoBenb. B.B. Epemun, H.E. Ky3pmenko, A.A.
Hpo3znos, B.B. Jlynun
METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1. Metoauueckoe nmocobue. Xumus. 10-11 kmaccel yriyOia€HHBINH YPOBEHD

2. Xumwus. 10-11 xnacesl. YrinyOnénuslil ypoBeHb. Pabouas mporpamma v METOIMYECKUE
pexoMeHaanuu K yueOHukam nox pex. Jlynuna B. B.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

DnexkTpoHHas oOpa3zoBaresbHas cpefa rumuasun Ne271, cepuika:_https://edu.271.spb.ru
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