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HHOACHUTEJIBHAA 3AIIMCKA
Pabouas mporpamMma 1o «XuMuH. YTIIyOJICHHBIH YpOBEHB)» COCTABICHA B COOTBETCTBUU
CO CIENYIOUIMMH TOKYMEHTAMH:

1. ®denepanbHbiii 3akoH 0T 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoii
denepanum.
2. [Mpukaz MunnpocBemenus Poccum «OO0  yTBepxkaeHuu  (eaepaibHOro

rOCyJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAAPTa CPEAHEro odIiero oopasoBaHUs» OT 17 Mmas
2012 r. Ne 413 (B pen. [Ipukaza MunnpocsenieHus: Poccuu ot 12.08.2022 Ne 732)

3. [Ipuka3z Munnpocsemennss Poccun ot 18.05.2023 Ne 371 «O6 yTBepxIeHUU
benepanbHO 00pa3oBaTEIHLHOM MPOrPaMMBbI CPEAHETO OOIIET0 00Pa30BAHUS.
4. IToctanoBnenue ['J1aBHOro rocygapCTBEHHOIO CAHMTApHOrO Bpada Poccuiickon

Oenepannu ot 28.09.2020 Ne 28 «O0 yrBepx)aeHun canutapHbix mnpaBuia CIT 2.4.3648-20
«CaHuTapHO-3MUIEMHOJIOTHYEeCKe TpeOOBaHUSI K OpraHu3alusM BOCHHUTAHUA W OOydeHHs,
OT/bIXa M 03/10poBJieHUs JeTedl u mosoaexun» (Bmecte ¢ «CII 2.4.3648-20. Canutaphbie
IPAaBUIIA...)).

5. ITocranoBieHue 1'71aBHOrO rocyJapCTBEHHOIO CaHUTApHOro Bpada Poccuiickoi
Oenepanun ot 28 ssaBapst 2021 r. Ne 2 «O6 yTBepk/IeHUU caHUTApHBIX MpaBui U HopMm CaunlluH
1.2.3685-21 «I'urneHnyeckrue HOPMATUBBI U TPEOOBAHUS K 00ECIIEUEHUIO OE30MAaCHOCTH U (MIIN)
0€3BpEIHOCTH ISl YeJI0BeKa (PaKTOPOB CPEIbl OOMTAHUS.

6. Ilonoxenue o paboueit mporpamme MAOY rumuazun Ne55 um. E.I'.BépcTkunoii r.
Tomcka.

7. Yuebnsiii mman COO MAOY rumnazuu Ne55 um. E.I'.Bépcrkunoii r. ToMcka.

8. Kanennapnsiii yueOnbiil rpagpuk MAOY rumuazun Ne55 um. E.I'.Bépcrkunoii Ha
2023 -2024 y4eOHblii ro/.

Pabouas mporpaMMa 1o XMMHH Ha YpOBHE CpeAHEro o0Iiero o0pa3oBaHMs pa3paboTaHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUI K pe3ylbTataM OCBOCHHS denepalbHOW  00pa3oBaTeIbHON
nporpamMmMsl cpeanero o6iero oopazopanus(POIl COO), mpencraBneHHbIx B PepepanbHOM
rocyJapcTBeHHOM oOpa3oBarenbHOM cranaapre COO, ¢ yuérom Konuenumu npenojaBaHus
yaeOHOro mnpeamera «XuMHUsS» B 00pa3oBaTeNbHBIX OpraHu3ainusax Poccuiickont depepannu,
pean3yIoluX OCHOBHBIE 00pa30BaTelbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruu
pa3BuTHs BocnutaHus B Poccuiickoit @enepanuu Ha nepuox no 2025 rona» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHsS Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAET Ba)XHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTo o0Opa3oBanus yvamuxcsa 10-11 xmaccoB. Usydyenwe mnpenmera,
peanu3zyeMoe B YCIOBUSAX JU(PEpeHIMPOBAHHOTO, MPOQMIBHOTO OO0yYeHUs,, NPHU3BAHO
oOecrieunTh 0011€00pPa30BaTENbHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaludd MX K OBICTPO MEHSIOUIMMCS YCIOBUSIM JKM3HHM B COLIMyME, a
TaKKe JUIsl MPOJOJKeHHsT oOydeHuss B OpraHu3anusx npodeccuoHaabHOro o0pa3oBaHUS, B
KOTOPBIX XUMHS SABJIETCS OJHOW U3 MPUOPUTETHBIX JUCLUILINH.

B mnporpaMme mo XMMUM Ha3zHaueHHe INpeaAMeTa «XHUMHUS» TOIy4aeT MOJIPOOHYIO
WHTEPIPETALMI0 B COOTBETCTBUM C OCHOBomnosararwmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH LI€JIeH, COAepkKaHUs, pe3yIbTaTOB 00y4eHUs U TpeOOBaHHUM K YPOBHIO
NOATOTOBKH BBITYCKHUKOB. CBHUAETEIBCTBOM TOMY SIBIISIFOTCSI CIEAYIOLIME BBINOIHIEMbIE
MPOrPaMMOi 10 XUMUU (YHKITUH:



e yHPOPMALMOHHO-METOIMYECKAs, pealn3alus KOTOpOoH obecreynBaeT MOJyYCHUE
MPEJICTaBICHUS O LEsIX, COJep)KaHWHU, oOmeil cTpaTterud oOydyeHHs, BOCIIUTAHUS U
pa3BUTHS O00YYAIOIIUXCS CPEICTBAMU NPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-IUIAHUPYIOLIAs, KOoTopast Ipe1ycMaTpuBaeT olpeziesieHue:
IPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTU M3y4€HUS Y4eOHOro
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHUK; MOIXOJO0B K
(GbOpMUPOBAHUIO COAEPKATETHHON OCHOBBI KOHTPOJISI M OIICHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUI 00yJaroImuxcs B paMKax HTOTOBOHM arrectauud B (OpMe eIuHOTro
roCy/1apCTBEHHOIO IK3aMEHA 10 XUMUHU.

[Tporpamma asist yrinyOGIE€HHOTO U3YUEHUS XUMUHU:

e yCTaHABJIMBACT MHBAPUAHTHOE MPEIMETHOE CO/CPIKaHUE, 00s3aTeIbHOE Il U3yUCHUS
B paMKax OTAENbHBIX mOpodumiel, NpeaycMaTpUBaeT  paclpelesieHne U
CTPYKTYpUPOBAaHUE €ro IO KjIaccaM, OCHOBHBIM COJEpKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca,

e aéT MpUMEpPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIYeMOr0 ISl U3YYCHHUS
OTJIEIbHBIX TEM;

e [pe;IaraeT NPUMEPHYIO IOCIEA0BATEIbHOCTh HM3YYECHHs y4eOHOro Marepuana cC
y4€TOM JIOTUKH [TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e JaéT METOAMYECKYID HHTEpIpEeTalMi0 LeJaell M 3ajady M3ydyeHUs MpeaMeTa Ha
yriay0nEéHHOM ypOBHE C Y4€TOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPEIHEro
obmiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTePUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CpelHero obiiero oOpa3zoBaHUS
(JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), & TAK)KE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-IT03HABATENbHbIX JIEHCTBUH OOYyYaloOLIErocss IO OCBOCHHMIO COJIEp’KaHUs
peaMeTa.

[To BceM Ha3BaHHBIM TMO3MLIMSAM B IPOrpaMMe IO XUMHUM IPESyCMOTpEHa
MPEEMCTBEHHOCTh C OOy4YeHHEM XHMMHH Ha YpOBHE OCHOBHOTO 00IIero ooOpa3oBaHus. 3a
npefeiaMd  YCTAaHOBJICHHOW TMPOTrpaMMON MO XUMHUHU  00s3aTeNIbHOW  (MHBApUAHTHOM)
COCTaBJISAIOLIECH cofep kaHusl yueOHOro npeaMera «XUMHUsS» OCTaéTcsi BO3MOKHOCTh BbIOOpa ero
BapHaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIPABICHUEM
KOHKPETHOI0 poduis o0yyeHus.

B cootBerctBuu ¢ koHnentyanbHbIMU mojoxkeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro U yriy0JaEHHOro ypoBHEH B cucteMme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE CpeZHero o0Iiero o0pa3oBaHUs XUMHsI Ha YpOBHE YIIyOJEHHOTO M3y4eHHs HalpaBiieH
Ha pealn3alfio IMPEeEeMCTBEHHOCTH C MOCIEAYIOIIUM 3TalloM IMOJIyY€HUS XMMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CHEUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLUIUIMH B By3aX M OpraHM3alusix cpeHero npodeccuoHaibHoro oopasoBanus. B aToii cBszu
U3Y4YEHHE TIpeAMeTa «XUMHUSA» OPHUEHTHPOBAHO IPEUMYIIECTBEHHO Ha pAacUIMpEHUE U
yIIyOJIeHHEe TEOPEeTUYECKOW M TMPAKTHUYECKOW TOATOTOBKM OOYYArOIIMXCS, BBIOPABIINX
onpeAenéHHbI Mpopuiib 00ydeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIEro MOTyYeHHs
XUMHUYECKOT0 00pa30oBaHMs B OpraHu3anusix npodeccruonansHoro odbpasosanus. Hapsny c atum,
B cere TpeboBanuii ®I'OC COO k miaaHUpyeMbIM pe3yibTaTaM OCBOCHUsS (enepaabHOR
00pa3zoBaTeNbHON MPOTPaMMBbI CPEIHEro 00IIero oOpa3oBaHMsS M3YYCHHE MpenMeTa «XUMUS
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTUS 00y4aroIuXcs,
Ha (OPMUPOBAHUE Y HUX OOIEMHTEIEKTyaIbHbIX YMEHUH, YMEHUH pallMOHAIN3aUU Y4eOHOTrO



Tpyaa ©  OOOOHMIEHHBIX CHOCOOOB  JAEATENIBHOCTH, MMEIOLIMX  MEXIUCLUIUITMHAPHBIM,
HaJIIPEIMETHBIN XapaKTep.

CocTraBisiomuMu npeaMera «XUMHUsS» Ha ypPOBHE YIIIYOJEHHOTO HM3Yy4YCHHS SBISIOTCS
yriiyonéHHble Kypebl — «Opranudeckas XuMusi» u «OOmas 1 HeopraHudeckas xumus». Ilpu
OIpe/IeIEHNH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alliy COJEp)KaHUS 3TUX KYpCcOB B
porpaMMme Mo XMMHHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yriayO0nE€HHOrO ypOBHEM U3yUEHUS MpEeaMETa.

OcHoBy cozaepxaHusi KypcoB «Opranumdeckas xumusi» u «OOmias u HeopraHuyeckas
XUMHSA» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO M3y4d€HUs IpeAMETa. DTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIEeNIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE, ~ TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonbmmmid  00BEM
(axTonoruueckoro marepuana. Tak, Ha yriayOJ€HHOM YypOBHE M3Yy4€HHUs IpeaMeTa oOecreueHa
BO3MOXHOCTh 3HAUUTEIBHOI'O YBEIMUYEHHs 00bEMa 3HAHUH O XMMHUYECKHX DJIEMEHTax u
CBOWCTBAX MX COCJMHEHUIH HAa OCHOBE PACIIMPEHUS M YIIIYOJCHHS MPEACTABICHHA O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKLUi, pacCMaTPUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuoauueckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl XMMHUYECKHMX  DJEMEHTOB  0Oa3upyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOSHUH aToMa. XUMHUYECKask CBsI3b OOBACHSAETCS C
TOYKH 3PEHHsI DHEPreTHYECKHX HM3MEHEHHH NpHu e€ O0pa3oBaHMM WM pa3pyIICHUH, a TAKKE C
TOYKH 3peHHs MexXaHu3MOB e€ oOpa3oBaHus. M3yueHue THUIIOB peakUui JONOIHAETCS
(dbopMHpoBaHUEM IPEACTaBICHUN 00 IEKTPOXMMUYECKHUX MIPOIeccax U 3JIEKTPOJIN3€ PACIUIaBOB
U pacTBOPOB BEHIECTB. B Kypce OpraHnyeckod XHMHMHM IPH PACCMOTPEHUU PEAKIIMOHHOU
CIOCOOHOCTH COCMHEHUH yIenseTcsi 0co00e BHUMaHHUE BOMpocaM 00 3JIeKTPOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaKLuil.

Ocoboe 3HayeHHue UMeeT TO, YTO Ha COJEepXkKaHHWE KYPCOB XMMMHU YIIyOJIEHHOIO YpOBHS
U3yYeHHs Ul KJIACCOB OIpenen€éHHoro mpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JONOJHEHHUH K 001Iel cucTeMe MpeIMEeTHBIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXHbBIE
npeaMmertsl. Tak, HampuMmep, B COAEpP)KaHUM TNpeAMeTa s KJIacCOB XHUMHUKO-(PH3UUECKOTro
npoduiis 60iblIOe 3HaYEHHE OYAYT UMETh 3JIEMEHTHI y4eOHOro MaTepuasia Mo oOue XUMHH.
[Ipy u3yyeHum mnpeaMera B JaHHOM cCiy4yae akLEHT OyJeT clenaH Ha OOIIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsl TEOpUs
(MonekynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MacChl U OSHEPrUM, 3aKOHbI
TEPMOJUHAMMKH, dJIEKTPOJIN3a, IPEACTABIEHUS O CTPOCHUH BELLIECTB U IPYTOE.

B T0 ke BpeMms B coziep>KaHUU MpeAMeTa JUIsl KJIACCOB XMMHUKO-OMOJIOTHYECKOTO MPOQUIIS
OoJbIIN yACNbHBIA BeC OyJeT UMETh OpraHuyeckas Xumus. B aToM cimydae mpenoctaBisieTcs
BO3MOXHOCTb /17151 60siee 00CTOSATENIEHOTO PACCMOTPEHHSI XUMHUECKOW OpraHU3aluy KIETKH Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IpHUMEPY, TaKhe CTPYKTypHbIE
KOMIIOHEHTBI, KaK JIMMUJbL, OEJKH, YIJIeBOJbI, HYKJIEHHOBBIE KUCIOTHI U apyrue. Ilpu stom
3HAHHS O COCTAaBE€ M CBOWCTBAxX NpPEJCTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3Yy4EHHs! CYIIHOCTH MPOLECCOB (DOTOCHHTE3A, IbIXaHHs], MUIEBAPEHUSI.

B muane QopMupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOEHHUS OOILIECHAYUHBIX
METOJIOB TTO3HAHUS U OTbITa MPAKTUYECKOTO MPUMEHEHHUSI HayUYHbIX 3HAaHUM HU3ydeHue npeameTa
«Xumus» Ha YrayOJa€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SX C y4eOHBIMU
npeaMeTaMy, BXOIIIMMHU B COCTaB MIPEIMETHBIX obsacTell «EcTecTBeHHO-HAayYHbIE PEMETHI»,
«Matemaruka 1 uHpopMaTuka» U «PyccKuil sI3bIK U JIUTEpaTypay.



[Tpu uzyyenun yuyeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakkKe, Kak Ha
YPOBHE OCHOBHOI'O M cpeaHero oOmero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3ajayeid
NEPBOCTENICHHON 3HAYMMOCTH SBJISIETCS (POpMHUpOBAaHME OCHOB HAyKM XHMMHUH Kak o00jacTu
COBPEMEHHOT0 EeCTECTBO3HAHMS, TMPAKTUYECKON JESITeTbHOCTH YeJIOBeKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyNbTyphl. Pemienue 3Toil 3amaun Ha yriyOJa€HHOM YpPOBHE M3ydeHUs
peaMeTa NpearnoaaraeT peaau3aluio Takux Lesei, Kak:

(dopMHpOBaHUE NPEACTABICHUN: O MaTEpPUAIILHOM €JUHCTBE MHUPA, 3aKOHOMEPHOCTSX
¥ TI03HABAEMOCTH SIBIICHUI MPHUPOJIBI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAYK U
e¢ Benyllel posin B 00eClEYeHUN yCTOWYMBOIO Pa3BUTHs YEIOBEYECTBA: B PELICHUU
npo0JeM 3KOJIOTMYECKOM, SHEpreTM4eckoil M NUIEeBOH Oe3011acHOCTH, B Pa3BUTHUHU
MEIWIUHBI, CO3JaHUM HOBBIX MAaTepHAIOB, HOBBIX WCTOYHHKOB JHEpPrHH, B
0o0ecre4eHn  palMOHAIBHOrO IIPUPOIOTIOIB30BAHUS, B (dbopmupoBaHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, A TAKXKE IKOJIOTHYECKH 0O0OCHOBAaHHOTO
OTHOILEHHSI K CBOEMY 310pPOBBIO U IPUPOJIHON CPeAe;

OCBOCHME CHCTEMbl 3HAHMH, JIeXKAallUX B OCHOBE XMMMYECKOH COCTaBIISIOLICH
€CTeCTBEHHO-HAYYHOW KapTUHBl MHpa: (yHIAMEHTaJIbHBIX IOHSATHHA, 3aKOHOB U
TEOPH XHMMHUHM, COBPEMEHHBIX IPEJICTABICHUI O CTPOCHHWU BEIIECTBA Ha PAa3HBIX
YPOBHSIX — aTOMHOM, MOHHO-MOJICKYJISIPHOM, HA/IMOJICKYJISIPHOM, 0
TEPMOJIMHAMMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHMsI XUMHUYECKUX
peakuuii, 0 XUMHYECKOM PaBHOBECHUH, PACTBOpPAX M JAUCHEPCHBIX CHCTEMax, 00 00Imux
HAYYHBIX IPUHIUIAX XUMHYECKOTO TIPOU3BOJICTBA;

dopmupoBaHHe y OOYyYaroIIMXCs OCO3HAHHOIO TIIOHUMAaHUs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKHX 3HAHWUU Ui OOBSACHEHHS KJIIOYEBBIX HIEH W MpoOiiemM
COBPEMEHHOW XMMHH, JJIsI OOBSCHEHHS W TPOTHO3HPOBAHUS SIBJICHUH, HMMEIOIINX
€CTECTBEHHO-HAYUHYIO IPHUPOJY; TPAaMOTHOIO pelIeHUs MpobiieM, CBSA3aHHBIX C
XUMHEH, TPOTHO3UPOBAHUS, aHAIW3a U OLEHKH C MO3MIHUH 3KOJOTMYECKOH
0€30IaCHOCTH TIOCIIEACTBUN OBITOBOM M MPOM3BOJCTBEHHON NIESTEIFHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJICTBOM, HCIOJIB30BaHHEM U IepepaboTKon
BEIIIECTB;

yIIIyOJIeHHE TIPEICTABICHUH O HAyYHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHUIH OpUEHTUPOBATHCS B MUPE BELIECTB U OOBSICHEHUSI XMMUYECKUX
SBJICHUH, MMEIOIMX MECTO B TMPUPOAE, B TNPAKTUUYECKOM JEATETBHOCTH U
MTOBCEHEBHOM KU3HH.

B nmnnane peanu3zanuu NEpBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMX (PYHKIMM
LIEJIOCTHOM CHUCTEMBI CpEHEro oO0Iiero oOpa3oBaHMs MPHU M3YUYEHHM MpeaMeTa «XUMHs» Ha
yIIIyONE€HHOM YPOBHE 0COOYIO aKTyaJabHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1auH, KakK:

BOCIIUTaHHE YOESKIEHHOCTH B TO3HABAEMOCTH SIBICHUN MPHUPOJABI, YBAKEHUA K
MPOIIECCY TBOPUECTBA B OO0JIACTU TEOPETHUECKUX W MPHUKIAIHBIX HCCICIOBAHHA B
XUMUHU, (opMUpPOBAHNE MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKHU,

pa3BUTHE MOTHBAIIMKM K OOYYEHHIO W TMO3HAHHWIO, CITIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS 0OIEUEeTTOBEUYECKHUX [IEHHOCTEH;

Pa3BUTHC II03HAaBaTCJIbHBIX HHTEPECCOB, HHTCJICKTYAJIbHBIX u TBOPYECKHUX
crocoOHoCTell 00ydaromuxcs, GopMUpOBAaHME y HUX CO3HATEIHHOTO OTHOIIECHUS K
caMo0OOpa3OBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIENIHON



npodecCHOHAIbHOW U OOIIECTBEHHOW JEATEIbHOCTH, OTBETCTBEHHOIO OTHOIICHUS K
CBOEMY 3/IOPOBBIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (GopMUpOBaHHE YMEHHI W HABBIKOB Pa3yMHOTO IPUPOIOIOIb30BAHKS, Pa3BUTHE
OKOJIOTHYECKOW  KYJIbTYphl,  NPUOOpPETEHHUE  OmbITa  OOIMICCTBEHHO-IIOJE3HOM
9KOJIOTMYECKOH JeITeIbHOCTH.

OOmmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I M3YYCHUS XMMHU Ha YIIIYyOJIEHHOM YpPOBHE
cpenHero obmiero odpasoBaHus, cocraBisieT 272 dvaca: B 10 kiacce — 136 gacoB (4 gaca B
Hezneno), B 11 xkmacce — 136 yacoB (4 yaca B HEZIEIIO).

B coorBercTBHM C (beﬂepaHbHBIMI/I Tpe6OBaHI/I${MI/I 110 OpraHu3alnunu 06yqu1/1>1, 3aJaHHBIMHA

®OI'OC u IlpumepHoit paboueil mporpaMMoOil BOCHUTaHHWS, B pPaMKax JaHHOW MPOrpaMMBbl

YUUTEIb B XOA€ OpraHu3aliiid YPOKOB W BHCYPOYHBIX 3aHATHH pE€aIM3yCT CICAYIOIINE BUABI
JCATCIIBHOCTH C y‘léTOM HpOFpaMMBI BOCIIMTAaHUA:

>

>

>

>
>

VYcTaHaBIMBaeT JIOBEPUTEIbHBIE OTHOIIEGHUS MEXAY YYHUTEeNIeM U OOydyarouuMucs,
CIOCOOCTBYIOIIUX MMO3UTUBHOMY BOCIIPUSATHIO YUaIIUMHUCS TPEOOBAaHUHN U MPOCHO yUUTENS;
[ToOyxxmaeT oOydaromuxcs coOMoIaTh Ha YpOKe OOIICNpPUHAThIE HOPMBI TMOBEICHUS,
mpaBuiia OOIIEHHSI CO CTapIIUMU (YUUTENSIMU) U CBEPCTHUKAMU (00YJarOIUMHUCS );
[TonnepkuBaeT B 1E€TCKOM KOJUIEKTUBE JENIOBYIO, IPYkKeltoOHyI0 aTMochepy;

Nuunuupyer oOydaromuxcs K 0OCYXKIIEHHIO, BBICKa3bIBAHHIO CBOErO MHEHHS, BbIpabOTKe
CBOET0 OTHOIIEHUS M0 MOBOY MOJIy4aeMOil Ha ypOKe COLIMaIbHO 3HAYMMOM HH()OPMALINK;
CTpouT BOCHHTATENBHYIO JEATEIBHOCTh C YYETOM KYJIbTYPHBIX pa3IHudil  JeTeid,
MI0JIOBO3PACTHBIX M MHANBUAYAIBHBIX OCOOCHHOCTEH;

[lpuBnekaer BHMUMaHUE OOYYAIOMIMXCS K LEHHOCTHOMY acCHEeKTy HM3ydaeMbIX Ha YpOKe
SIBJICHUM, TIOHSITUH, TPUMEPOB;

AHaIM3UpyeT peaJbHOe COCTOSHUE JIeNl B y4eOHOM Kilacce/TpyIiIe;

Haxomut neHHOCTHBIN acmeKkT y4eOHOro 3HaHWS W HWHPOpPMAalWu, OOECIeYHBaTh €ro
MOHMMAaHKE 00yYaIOLUMUCS;

[IpuBnekaer BHMMaHue oOydaromuxcsi K oOcyknaemMod Ha ypoke uHpopmanuu,
AKTUBU3UPOBATH MTO3HABATENBHYIO JIEATEIHHOCTh 00YJaOIIXCS;

[ToGyxmaeT cobmoaaTh Ha YPOKE MPUHIIMIBI y4eOHOW TUCIUTUIMHBI 1 CAMOOPTaHU3AIHH;
CoTpyIHHYAET C JAPYTAMHU TMEJArOoTMYeCKUMU PabOTHUKAMU W JPYTHMHU CIICIIUAITHCTAMU B
pEeIIeHNH BOCTIUTATEIbHBIX 33/1a4;

Coznmaér B yueOHBIX rpynmnax (Kiacce, KpyXKe, CEeKIUH U T.N.) pa3HOBO3PACTHHIE JETCKO-
B3pOCIIbIE OOLTHOCTH 00yYaOLINXCS;

VYrpasnser yueOHbIMU TPYMIIAMHU C IS0 BOBJICYEHHS 00YYAIOMINXCs B MPOLIECC O0yUeHUs U
BOCIHUTAHUS, MOTUBHPYS UX y4eOHYIO-TTO3HABATEIbHYIO I€ITEIbHOCTS;

OpranuzoBbIBaeT SKCKYPCUH, MOXOAbI U KCIEUIIUHU U T.I1.;

3amuimaer JAOCTOMHCTBO U HWHTEpPEChl OOYYaIOIIMXCs, MOMOTaTh IETsIM, OKa3aBIIUMCS B
KOH(JIMKTHOW CUTYaIlUU;

Onupaercs Ha KU3HEHHBIM OMBIT OOy4YaOmUXCS Y4YETOM BOCIHUTATENBHBIX 0a30BBIX
HalMoHaNBHBIX IeHHocTel (BHLL);

Onwupaercs Ha )KU3HEHHBIN OMBIT 00YJarOIINXCsI, TIPUBOJISL ACHCTBEHHBIE MTPUMEPHI, 00pa3bl,
MeTapopsl — U3 OJU3KUX UM KHUT, (DUIBMOB, MYJIbTUKOB, KOMIIBIOTEPHBIX HUTD;

Bricka3piBaeT CBOW WHTEpeC K YBICYCHHUSM, MeduTaM, XH3HCHHBIM IUIaHaM, TpoliemMam
JeTe/00yJaromuxcsi B KOHTEKCTE COJIEP)KaHMs yueOHOTO TIPEIMETa;

[TpuBnekaeT BHUMaHue 00yJarOIINXCsS K TYMaHUTAPHBIM ITpoOiieMaM o0IecTBa;
BocruTeiBaeT y 00yJaromuxcst 9yBCTBO YBOKEHHSI K KU3HU IPYTUX JIIOACH U )KU3HU BOOOIIIE;



» PasBuBaeT y 00ydaronmxcs Mo3HaBaTebHYIO0 aKTUBHOCTh, CAMOCTOSITEIILHOCTh, HHUITHATUBY,
TBOPUYECKHE CIIOCOOHOCTH;

» dopmupyeT y 00ydarIuxcs KyJIbTypy 30pOBOTO U O€30M1aCHOr0 00pa3a KU3HU;

» OO6maercs ¢ oOydvarouuMmucs (B JaUaiore), NMpU3HAaBaTh WX JOCTOMHCTBA, MOHUMATh WU
MPUHUMATH UX;

» Peanu3yer Ha ypokax MOTHBHPYIOIIMI IOTEHIMAT IOMOpA, pPa3psuKaTh HANPSHKEHHYIO
00CTaHOBKY B KJIacce;

» Omnupaercst Ha LIEHHOCTHBIE OPUEHTUPHI 00YYAIOLIMXCS C YYETOM BOCIIUTATEIBHBIX 0a30BBIX
HauuoHaNbHBIX HeHHocTel (BHLI);

» OnupaeTcss Ha >KU3HCHHBIM OIBIT OOYYAIONIMXCS, YTOYHSS YTO OHH YHUTAIOT, YTO OHHU
CJIYIIAIOT, BO YTO OHU UTPAIOT, O YEM TOBOPSAT HA IEPEMEHAX, O YEM YaTsITCA B CETAX;

» AKIEHTHpyeT BHHMMaHWEe OOYYalOIIMXCsl HA HPABCTBEHHBIX MPOOJIEeMax, CBS3aHHBIX C
HAyYHBIMU OTKPBITUSIMU, U3y4aeMbIMU Ha YPOKE;

» [lomoraeTr oOy4JaromMMHKCS B3MJIIHYTh Ha YYeOHBIH MaTepuall CKBO3b MPU3MY YEJIOBEUYECKOU
LEHHOCTH;

» YUuUTBIBaC€T KYJBTYpHBIC PA3JIMYM OOYYAIOIIUXCS, TOJOBO3PACTHBIC W WHAWBUIYAIbHBIC
OCOOCHHOCTH JIeTeH;

» ®opmupyeT y 00y4aromUXCsl TPAKIAHCKYIO IMO3UIIMIO, CIIOCOOHOCTh K TPYAY U JKU3HU B
YCIIOBUSIX COBPEMEHHOT'O MUDA;

» Mogenmupyer Ha ypOKE CHTyallMd JJiss BbIOOpa TOCTYNKa OOydarouuMucs (TEKCTHI,
uHporpaduka, BHUIEO U Ap.);

» Co3naét JOBEpUTEINbHBIN ICHXOJOTHYECKUI KIIMMAT B KJIacce BO BpeMsl YpOKa.

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH.

[IpenmMeT ¥ 3HaUeHHE OpPraHUYECKONM XWMHH, NPEJACTaBICHHE O MHOroo0Opasuu
OpPraHMYECKUX COCTUHEHHM.

DJEeKTPOHHOE CTPOECHHME aToMa YIJepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3zMbl oOpa3oBaHUsI KOBaJEHTHOU
cBsi3U (OOMEHHBIH M JIOHOPHO-AaKIENTOPHBIN). THIBI NepeKpbIBaHUs aTOMHBIX OpOUTaJeH, G- U
n-cBs3u. OnuHapHasi, JBOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3e B MOJEKyJax
oprannyeckux BemecTs. [loHsTHE 0 CBOOOAHOM pajguKale, Hykieodue u amexTpodure.

Teopuss cTpoeHuss opraHudyecknx coenuHeHnidi A.M. byrinepoBa u coBpeMEHHBbIE
IIPEJICTABJICHUS] O CTPYKTYPE MOJIEKYJ. 3HAUEHNUE TEOPUU CTPOEHUSI OPraHUYECKUX COEIMHEHUM.
MonekynsipHble M CTPYKTypHbBIe (Qopmynbl. CTpyKTypHbIE (DOPMYIBl Pa3IUYHBIX BHIOB:
pa3BEpHyTas, COKpaml€HHas, cKeyneTHas. M3omepusa. Buuabl wu3omepuu: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JEKTPOHHBbIE H(PGEKThl B MOJIEKYJlIaX OpPraHUYECKUX COEeIUHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3 PeKTsI).



[IpencraBnenue o kaccupuKauu opraHUIecKuX BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOMN
rpynne. I'omonorus. I'omonoruueckue psanapl. CucremaTnueckas HOMEHKIJIATypa OpraHU4eCKHX
coenuHeHuil (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX MPEACTABUTENCH.

OcobenHoctn W kjnaccuuKanus — OpraHMdeckux  peakuui.  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPraHUYECKON XUMHUHU.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX IPEBPAIIECHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaT€pUaJlaMU Ha UX OCHOBE, OIBITHI IO IPEBPAIICHUIO
OpraHMYECKHUX BEIIECTB IpU HAarpeBaHuu (IJIaBieHUE, OOyIJIMBaHME U TOpPEHHeE),
KOHCTPYMPOBaHHUE MOJEIIEH MOJIEKYJI OPraHMYECKUX BEUIECTB.

Yraesogopoabl.

Anxanbl. ['oMonoruueckuii psi aakaHoB, oOmas (GopMyia, HOMEHKIATypa U H30MEpPHUS.
IEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOIEKYN ATKAHOB, SP -THOPHIM3AIHS ATOMHBIX
opbOuranei yriepoaa, 6-cBa3b. PU3nMUECKue CBONCTBA AJIKAHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHMs], N30MEPU3ALU, JETUIPUPOBaHMS,
LIUKIU3aluy, [HpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MexaHU3MeE peakuuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupoje. CriocoObl OTy4YeHUs U IPUMEHEHUE aJTKaHOB.

[Muknmoankanel. O6mast Gpopmyrna, HoMeHKIaTypa u u3oMepusi. OCOOCHHOCTH CTPOCHHUS U
XUMHYECKHX CBOWCTB MalbIX (IMKIJIONPOIAH, NHUKIOOyTaH) M OOBIYHBIX (IMKIIOMEHTAaH,
[UKJIOreKCaH) HUKJIoaikaHoB. CrlocoObl MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxkensl. ['oMonoruyeckuii psi aakeHoB, obmas GopMyia, HOMEHKIATypa. DIEKTPOHHOE
M IIPOCTPAHCTBEHHOE CTPOCHHE MOJCKYJ ATKEHOB, SP°-THOPHIM3AIMS ATOMHBIX OpOHTAIeil
yriaepoaa, - u n-cBsizu. CTpyKTypHas U reoMerpuueckas (Luc-TpaHc-) nzomepus. Gusnueckue
CBOMCTBA aJKEHOB. XHMHMYECKHE CBOMCTBA: PEAKLUM IPUCOCAVHEHHS, 3aMEIICHUA B O-
IIOJIO)KEHNE IIPU JBOMHOM CBsI3M, NOJMMEpHU3alMu U OKucieHus. lIpaBuno MapkoBHUKOBa.
KauecTBeHHbl€ peakiiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOIY4YE€HUS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Knaccudukammst — ankagueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  BIIEKTPOHHOIO CTPOGHHS U XMUMHYECKHMX CBOMCTB
conpsDKEHHBIX nueHoB, 1,2- u 1,4-npucoenunenue. llonmumepnsanuss conpsKEHHBIX JMEHOB.
CrniocoObl noy4eHus 1 NPUMEHEHNE aJIKaIuEeHOB.

Ankunbl. ['oMonornueckuit psij ankuHOB, 00mias ¢opMmysina, HOMEHKIATypa U U30MEpHs.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opburaneit yriepoaa. Puznyeckue CBOWCTBA AJIKMHOB. XHMHUYECKHE CBOWCTBA: pPEaKLUU
NPUCOEANHEHUS, AUMEPU3allMl U TPUMEpU3alluu, OKUciaeHus. KucioTHble cBONCTBA aIKMHOB,
MMEIOUINX KOHIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBbIE peaklMM Ha TPOHYIO CBA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTuueckue yriaeBoopo/sl (apeHsl). 'oMonoruueckuit psit apeHoB, ooias popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30I1a.
®uznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOroB: PEeaKluu
3aMeIleHusl B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJMKalie, PEaKLUU MPHCOEIUHEHHUS,
OKHCIIEHHE ToMoJIoroB OeH3ona. IlpeacraBienue 06 OpUEHTUPYIONIEM JIEHCTBUM 3aMeCTUTENeH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIHHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzarust  cruposia.  CrocoObl  MONy4yeHMss U NPUMEHEHHE  apoOMaTHYeCKuX
YIJIEBOIOPOOB.



[Tpuponusrii ra3. [lomyrasie HedTsHbIe Ta3zbl. HedTh 1 €€ mpoucxoxacaue. KameHHbrit
yroib ¥ TPOAYKTHl ero mepepabotku. CrocoObl mepepaboTKu HeTH: MEepPEeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.

I'eHeTnyecKas CBSA3b MEXAY Pa3INYHBIMU KJIACCAMM YTJIIEBOIOPOAOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIIPOU3BOIHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajJloreHa Ha THAPOKCOrpYIIy, HUTPOIPYIly, LHMaHOTPyIIy, amuHorpymmy. JlelictBue Ha
TaJIOTCHIIPOU3BOJHBIE  BOJHOTO UM  CHUPTOBOIO pacTBopa IWEno4yd. Bzammonelicteue
JUTaJIOTEHAJIKAHOB C MAarHueM M LMHKOM. [IoHATHME O METaII0OpraHMYeCKHX COEHUHCHMSIX.
Hcnonb30BaHue TalOTeHIPOM3BOIHBIX YIJIEBOAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3E
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YCHMsS BEIIECTB M MX IPEBPALLCHUN: H3YyYEHHE
(Gu3n4eckux  CBOMCTB  yIVIEBOAOPOAOB  (pacTBOPUMOCTB),  KAueCTBEHHBIX  peakLui
YIIJIEBOAOPOAOB PA3IMYHBIX KJIaccoB (0OeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
IepMaHraHata Kajus, B3aMMOJEHCTBHE aleTWJIEeHAa C AaMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YIiiepofa W BOJOpOJa B OPraHMYECKUX BEIIEeCTBax,
IOJydeHHEe STUJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoMmiieHHe ¢ Kosulekuusmu «HedpTb» u
«Yroap», ¢ oOpa3uamMu IUIaCTMAcC, KAaydyKOB W DPE3UHBI, MOJIEIMPOBAHUE MOJEKYJI
YIIIEBOIOPOAOB U TaJOTEHIIPOU3BOHBIX YIIIEBOIOPOIOB.

Kucaopoacoaepxamme opranndecKkue CoeIMHEHHUs.

[IpenensHble onHOATOMHBIE cnupThl. CTpoeHHE MOJEKYNl (Ha NIpUMEpe MeETaHoJla U
sTaHoxna). ['omomorndeckuit psi, obmias popmyiia, H30MepHsi, HOMCHKJIATypa U KIACCHU(PUKAIH L.
®usnyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBA3UM MEXIy
MOJIEKYJIAMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBA: pEaKkUMM 3aMELICHMs, JeruJparaluu,
OKHCJICHHUS, B3aUMOJEHCTBUE C OPTAHUYECKUMHU U HEOPraHUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE cUPTHL. [leficTBHE 3TaHONA M METaHOJAa HAa OpPraHU3M YeJIOBEKa.
CniocoObl NosTy4eHus U NPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMeHKIaTypa 1 n3omepusi. OcoOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.

MHoOroaToMHbl€ CHOUPTHI — ATHJIEHIJIMKONb W INIHLIEpUH. PU3NYECKUE U XHUMUYECKHE
CBOICTBa: peakUuu 3aMEIIECHUs, B3aUMOJAEWCTBHE C OPraHUYECKMMH U HEOPTaHWYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl PEAaKLUsl Ha MHOTOAaTOMHBIE CUpTHL. [IpencraBienue o MexaHusme
peakuuii HykieoduabHOro 3amereHus. JleiictBue Ha opranusM denoBeka. CriocoObl NOTYYEHU s
U IPYUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYJbl, B3aMMHOE BIMSHUE THIPOKCOTPYNIBI U OEH30JBbHOTO Spa.
®dusnueckue cpoiictBa (eHonma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KayecTBeHHBIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMydYeHUS M HpUMEHEHHe (eHoa.
®enonpopManbIeruiHas cMoa.

KapOoHuibHblE COETUHEHUS — aIbJerujbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOM Tpymnmbl. ['oMonoruyeckue psjabpl albleTHA0B M KETOHOB, oOmias ¢opmyrna,
U30MEpUsT M HOMEHKJaTypa. dusnyeckue CBOWCTBA aabAECTUIOB M KETOHOB. XHMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIernJioB,
KayeCTBEHHbIE peaklMHu Ha anpieruipl. CrocoObl MOMydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE MpeJiesibHble KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkinarypa. dusmueckue CBOICTBa OJHOOCHOBHBIX



IpeJeNbHbIX KAapOOHOBBIX KHUCIOT. BogopoaHble cBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCTIOT. XWMHUYECKHE CBOWCTBA: KHUCIIOTHBIE CBOWMCTBA, PEaKIusl ATepUDUKAINU, PEAKIUU C
y4acTUEM YTIIEBOJOPOAHOTO pagukana. OcoOOEHHOCTH CBOWCTB MypaBbHHOUM KHUCIOTHI. [loHsATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OcCoOeHHOCTH CBOMCTB HENPEIEIbHBIX M APOMAaTHUECKUX KapOOHOBBIX KHMCIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IperncraBUTenu BBICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOE8AA, JUHONEHO8as KHUCIAOTHL.. CrocoOsl
HOJIy4EHHUsl U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. 'oMonornyeckuil psa, obmwas Gpopmysna, ©30MepHUs 1 HOMEHKJIATypa.
DuU3nYECKUEe U XUMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIIOW U LIEJTOYHOM Cpelie.

XKupsr. Ctpoenne, pusnyeckrue U XMMHUYECKHE CBOWCTBA XUPOB: THIPOIHU3 B KUCIOH U
men04Hoi cpee. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPIKAIIMX OCTATKH HENPEEIbHBIX JKUPHBIX
KHUCIO0T. JKUphI B IpupoJe.

MBpbUI4 KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
nojucaxapuabl). MoHocaxapuabl: IUIIOK03a, (PYyKTO3a, Tanakro3a, pubo3a, Ae30Kcupudo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupoge. dorocuHTe3. XMMHYECKHE CBOMCTBA
[JIIOKO3bl: PpEaKUMM C YYacTUEM CHUPTOBBIX U aJbJACTUIAHOW TIpyHN, CIUPTOBOE U
MOJIOUHOKHUCHOE OpoxeHue. lIpuMeHeHue TIIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuiel: caxaposa, MajbTO3a M JakTo3a. BoccraHaBiauBaromye U
HEBOCCTAaHABIUBAIOIME Aucaxapuabl. ['maponns nucaxapunos. Haxoxnenwe B mpupone u
npuMmeHenue. [lonucaxapuapl: Kpaxmall, INIMKOreH M 1einoio3a. CTpoeHHe MakpOMOJIEKYI
Kpaxmajia, TJMKOI€Ha U LeJuitoyio3pl. (PDui3nueckue CBOICTBA Kpaxmajga M IEJUIH0JI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmala: TMIpPOJIM3, Ka4eCTBEHHAs peakuus ¢ MOJOM. XUMHUYECKHE
CBOWCTBA LIEJUTIOJIO3BI: THAPOIIN3, OTydeHUe 3pUpoB 1euioa03bl. IloHATHEe 00 HCKYCCTBEHHBIX
BOJIOKHAaX (BMCKO3a, alleTaTHbIN IIENK).

OKCepUMEHTAJIbHbIE METOJbl M3YyYEHUS BELIECTB U MUX MPEBPALICHUIl: pacTBOPUMOCTh
pa3IMYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cnupTa B ajbAETU] Ha pAacKaJ€HHONM MEJHOW IPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIIMpTa
JUXPOMATOM Kayins (BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), KAUECTBEHHbIE PEAKIMU Ha
anbaerunsl (¢ ruapokcunom nuammuncepeopa(l) u ruapoxkcunom meau(ll)), peakuus raumnepruHa
¢ ruapokcuom Meau(Il), xumuueckue cBONCTBa pacTBOpa YKCYCHON KHUCIIOTHI, B3aUMO/JIecTBUE
pacTBopa Tir0K03bl ¢ ruapokcunom meau(ll), B3aumozelicTBue kpaxmaia ¢ HOJIOM, pELICHHE
AKCIEPUMEHTAIbHBIX 3a71a4 1o TemaM «CrnupThl U GpeHombl», «KapOoHoBbIe KUCTOTHI. ClOXKHbBIE
3hupb.

A3oTcoaepxaniue OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHM4eckue TpoM3BOJAHBIE aMMuaka. Kiaccudukanus amMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; MepBUYHbIE, BTOPUUHBIE U TpeTU4yHble. CTpOEHUE MOJEKYI,
obmas ¢gopmMyna, u3oMepusi, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XMMHUYECKOE CBOWMCTBA
ann(paTUUEeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aJKWJIMPOBAHUE, B3aUMOAEUCTBUE MEPBUUHBIX
aAMHUHOB C a30TUCTOMN KHCA0TON. CONM alKUIaMMOHHS.

AHUWIMH — IpeICTaBUTeNIb AMUHOB apoMatnyeckoro psiaa. CTpoeHue aHwinHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KavecTBennsle peakuuu Ha aHWiIMH. CrocoObl MONyYeHUS W TNpPUMEHEHHE anupaTHYeCKuX
amMuHOB. [losyuenune aHWIMHA U3 HUTPOOEH301a.



AmuHokuciotrel. Homenknatypa u  wu3omepus. OThoenbHble TPEACTABUTENIH  O-
aMHUHOKHUCIIOT: TJIMIMUH, anaHuH. DHU3nUYecKue CBOKWCTBA aMHHOKHCIOT. XMMHUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCTUHEHUH, pEeakIus ITOJUKOHCHCAIUH,
o0Opa3oBaHHe NENTHAHON CBsA3H. buonornyeckoe 3HaueHre aMHUHOKHUCIOT. CHHTE3 U TUIPOIIU3
MENTUIO0B.

benku kak npuponaHsle nonuMmepsl. llepBuuHasi, BTOpUYHAs U TpPETHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHbIE PEaKklMM Ha
OenKu.

OKCIIEpUMEHTAIbHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALICHUN: PACTBOPEHHUE
OenKOB B BOJIE, IeHATYypalusl OCTKOB MPU HArpeBaHWU, I[BETHBIC PEaKIMM Ha OENKH, pelIeHue
AKCIEPUMEHTAIbHBIX 33a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHne OPraHM4EeCKUX COCIUHEHUI.

BbicokomosieKy/JIsIDHBIE COeIMHEHHU .

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEIHSAs MOJIeKyaspHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — IOJIMMEPHU3ALUS U MOJTUKOHAECHCALUS.

[Tonumepuslie MaTepHuabl. [Inactmaccel (monuATUTIEH, MOJIMIPOIUJIEH,
MTOJIMBUHUIXJIOPULL, IIOJIMCTUPOJL, MOJIMMETWIMETAKPUWIIAT, MOJINKApOOHATHI,
noJudTUIIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacTHKa.

DOnacToMepbl: HATypalbHBIA  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIA,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HarypanbHble (XJIOIOK, IIEPCTh, IMIENK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrO  Ha3HaueHUA  (TedJOH, KeBJap, DIEKTPOIPOBOISIINE
MOJIMMEPBI, OMopasiiaraeMble MOJMMEPHI).

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyyKoB, pELIEHUE
AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Pacrno3HaBaHue IIACTMAcC U BOJIOKOH).

Pacuérnbie 3anaumn.

Haxoxaenue MonexyasspHOH (popMyiIbl OPraHUYECKOr0 COETUHEHHS 10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHONH (OpPMYJIbl OPraHUYECKOTO
coeMHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOJYKTOB PEAKLIUU M/UITU UCXOTHBIX BELECTB, YCTAHOBICHHE CTPYKTYPHOH (OpMYyIIbI
OpraHMYECKOIr0 BELIECTBA Ha OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJy4Y€HUS,
ONpeIeNIeHUE A0JIU BBIX0JA IPOAYKTA PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuszanus MeXnpeaIMETHBIX CBA3€H NPU M3y4EeHUU opraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl YE€pe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJIMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OOue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHHE, HAy4HBIH (pakT, rumoresa, Teopus,
3aKOH, aHalIM3, CUHTE3, Kiaccu(UKalus, HAOIIOJCHHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJIElNb,
MOJICJINPOBAHUE.

®usnka: marepus, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3UYECKUE BEIWYHMHBI,
€MHUILIBI U3MEPEHHUs, CKOPOCTb, SHEPT U, Macca.



buonorus: knerka, opraHusM, sKOcucTeMa, ouochepa, MeTaboOIM3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIH M TeTepOTpO(HBI THUN NUTaHUs, OpokeHHe, (OTOCUHTE3, IbIXaHHE, OEJKH,
YTJIEBOBI, XKUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hple HCKOIaeMbIe, TOILUIUBO.

TexHosOrHsI: MHUIIEBBIE TPOAYKTHI, OCHOBBI PALIMOHAIIFHOTO MUTAHMS, MOIOIIHE CPEACTBA,
MaTepHajbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUAA

Teopernuyeckne 0CHOBBI XUMHUH.

Atom. CoctaB aTOMHBIX siiep. XuMudeckuil aneMeHT. M3oronsl. CTpoeHHE 3JE€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBBbIE 4YHCJA. ODHEPreTHMUECKUE YPOBHM U TOLYPOBHH. ATOMHBIE
opburanu. Kinaccudukarms XMMUYECKHX dIEMEHTOB (s-, P-, d-, f-anementsl). Pacnpenenenue
9JIEKTPOHOB IO AaTOMHBIM OpPOHUTAISAM. OJEKTPOHHBIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(HUTypauyu HOHOB. DIEKTPOOTPHULIATEILHOCTb.

ITlepuognueckuit 3axkoH u Ilepuoguueckas cucrema XHMHUYECKUX dneMmeHToB JI.H.
MenneneeBa. CBsA3b NEepUOANYECKOrO0 3akoHa M [lepuonmyeckold CUCTEMBI XMMHYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB
XUMHUYECKHMX 3JIEMEHTOB M O0Opa3yeMbIX MMM IPOCTHIX M CJOKHBIX BEIIECTB IO TpyINIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMuyeckas CBsI3b. BUabl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsSI3U: OOMEHHBIM U JJOHOPHO-AaKLENTOPHBIN. DHeprus
U JuInHA CBA3U. [lonspHOCTB, HAIIPAaBIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMOIEKYISPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJCHTHBIE BO3MOYKHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHHEM (Ha NpUMepe COEAMHEHUH 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBneHne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB  KOMIIIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHUE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THIBI KPUCTAJUIMYECKHUX
PEIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

ITonsaTue 0 nucnepcHbIX cucrteMax. MeruHHble pacTBOpsl. [IpeacraBieHue 0 KOJUIOMAHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHILEHTpPAllMUd DPACTBOPOB: MaccoBas [J0Ji BEILECTBAa B
pacTtBope, MOJspHas  KOHLEHTpauus. HacpllleHHBIE W HEHACBIIIEHHBIE  PACTBOPHI,
pacTBopuMOCTb. Kpucramoruapars!.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHUYECKHUX BELIeCTB. TpuBHAIbHBIE HA3BaHUS
OTJIENIbHBIX NPEJICTABUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKHUX peaklMii B HEOPTaHUYECKOW U OpraHMYeCcKON XUMHUU. 3aKOH
COXpPAHEHHUsI MacChl BELIECTB; 3aKOH COXPAHECHUS U INPEBPAIIEHUS DHEPIUU IPU XUMUYECKHUX
peakuusax. Temnosble 3 (HeKTb XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopocTh XUMHUYECKOM peakiiu, €€ 3aBUCUMOCTh OT pa3IMyHbIX (pakTopoB. ['oMoreHHbIe
Y TeTepOreHHble peakunn. Katanns u kaTanu3aTopsl.



OOparumbie W HeoOpaTUMBIE peakIMU. XHUMHYecKoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKTOphI, BIUSIOUME HA TOJOXKEHHUE XWMHUYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHLEHTPAIMU BEIECTB, y4acTBYIOIUX B peakuuu. [Ipunuun Jle
[TaTense.

OnekrponuTtnueckas auccouuanus. CusipHble U ciiadble  IeKTposuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas, ienoyHas. BogopoaHbii
noka3zarens (pH) pactBopa. ['maponus coneit. Peakiiuu noHHOro oomeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OkucieHUus. OKHUCIHUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJICHUs. BakHeWllne OKUCIUTENIH U
BOCCTaHOBUTENIM. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOJIN3 PaCTBOPOB M PACIIJIAaBOB BEIIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYCHHS BEIIECTB U HUX IMPEBPAIICHUI: pa3ioKeHUe
MEpPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTaIW3aTOpa, MOJEIM KPUCTALIMYECKUX PEIIETOK,
IPOBEJCHUE pEeakuuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl PacTBOPOB C TMOMOIIbIO
WHMKATOPOB, U3yUeHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pPEaKIuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi Xumusi.

[Tonoxxenne HemetaiuioB B llepuommyeckoil cucteMe XuMHYecKuX 3ieMeHToB J[.H.
MenzeneeBa U OCOOEHHOCTM CTPOEHHS MX aroMmoB. (Puiznyeckue CBOICTBA HEMETAJUIOB.
AJToTponusi HeMETa/uIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa U yrieposa).

Bonopon. Ilonyuyenue, gusuyeckie U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | uipuabl. TOMIMBHBIE 371€EMEHTHIL.

["anmorensl. Haxoxaenune B MpUpoje, CIOCOOBI TOMy4YeHUs, GU3HUSCKUE U XHUMHUYCCKUC
cBoiicTBa. ['asioreHoBOOpOABl. BakHelme KHUCIOPOACOAEPKAIIMUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOMYYeHHs TajoreHoB. [I[puMeHeHne rajioreHoB u
UX COCIUHEHUH.

Kucnopon, o30H. JlabopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOJTYYEHHSI KHCIOPOAA.
®dusnyeckue W XUMHYECKHME CBOWCTBA W MPUMEHEHHE Kuciopoiga u o30Ha. OKcUIbl U
MEPOKCHUJIBI.

Cepa. HaxoxxneHume B MpUpOJE, CIOCOOBI TMONYyYeHUS, (U3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBonopon, cynbbuasl. Oxcuna cepsi(IV), oxcun cepui(VI). Cepuucras u cepHas
KHCJIOTHI M UX coiu. OCoOEHHOCTH CBOWMCTB CepHOM KHCIOTHL. I[lpumeHeHue cepsl u €€
COEIMHECHUM.

A3zor. Haxoxxmenue B mpupojie, CmocoObl MOMy4deHHs, (U3NUEeCKHMe U XHUMHUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAsg KHUCJIOTHI U UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpriMeHeHue a30Ta M €ro coeaMHEHHil. A30THBIC
yI100peHusl.

®ochop. Haxoxxnenwe B mpupojie, crnocoObl moinydeHusi, GU3NYECKUe U XHUMHUYECKHE
cBorictBa. Dochuaer u dochun. Oxcuasr dochopa, ¢ochopHas kuciora u €€ COJH.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

Yrnepon, HaxoxIeHHe B Tpupofe. AIorpornHble Moaudukanuu. duznueckue u
XUMHUYECKHE CBOWMCTBAa MPOCTHIX BeHIeCTB, 0Opa3oBaHHBIX yriepomoMm. Oxcupn yraepoxa(ll),
okcua yriepona(IV), yrompHas kuciota W €€ coiau. AKTHBUPOBAHHBIM Yroyb, aacopOLus.
Oynnepensl, TpadeH, yriaepoaHble HaHOTPYOku. [IpumMeHeHHWe TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIEPOIOM, U €r0 COSAMHEHU.



Kpemunii. Haxoxxnenue B mpupoje, CocoObl MONy4YeHHS, (PU3NUECKHe W XUMHYCCKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUs U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHUe, BUAbI CTEKIIA.

[Tonoxxenue metaisios B [lepuonnueckoil cucreMe XUMHUYECKUX 371€MEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0iue Gpuandyeckue CBONCTBAa METAJLIOB.
[TpumeHeHne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DNEKTPOXUMHUYECKHIA P HampspDKeHuid MeTamioB. OOmme CcrnocoObl  MONydeHUs
METaJUIOB: TUAPOMETAIUTYPIHsl, TUPOMETAJULYPIusl, diaeKkTpomeTatyprus. [lonsarue o koppo3uun
MeTais1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MmeramioB IA-rpynmnsl Ileproanueckoil cMCTEMbl XUMHUYECKHX
aneMeHTOB. Harpwii u kanuii: momydenue, pU3MUECKUe M XUMUYECKHUE CBOWMCTBA, MPUMEHEHUE
MIPOCTHIX BELIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka MetaioB I[A-rpynmel [lepuogudeckoil cucTeMbl XUMHUYECKUX
DIIEMEHTOB. Maruuii W KajJblMid: TMoJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTh BOABI M CLIOCOOBI € YCTpaHEeHHSI.

AntoMuHU#: monydeHue, GU3NYECKUe U XMMHUUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro COoeAMHEHUU. AMGPOTepHbIE CBOWCTBA OKCHAAa U THAPOKCHAA aJIOMHUHUS,
TUIPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOmass xapakTepucTuka MeTauioB mnoOouHblx noarpynn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHuM. OKCUIbl U TUAPOKCH]IBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarbl U AUXpOMAThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[TosyueHue u npuMeHEeHUe XpoMa.

®u3nueckue M XHUMHUYECKHE CBOMCTBA MapraHila M €ro COoeJMHEeHHH. Baxueimmue
coenunenus mapranna(ll), mapranuna(IV), mapranua(VI) u mapranua(VII). [lepmanranar kamnus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

duznyeckue U XUMUYECKUE CBOMCTBA Kene3a U ero coequHeHni. OKCHIbl, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill). [Tonyuenne u mpuMeHeHHE Kene3a U €ro CIIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenme
MeIU U €€ COCTMHEHHM.

[{uuk: monyuyenue, pu3nyueckre U XUMUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne nuHKa U ero CoeJMHEHUN.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M MX NPEBPAILICHHUMN: H3ydeHUE
00pa3IoB HEMETaJIOB, TopeHue cepbl, (ocdopa, xkenesa, MarHus B KHUCIOPOJE, M3ydEHUE
KOJUIeKIMH «MeTayuibl ¥ CIUIaBbl», B3aUMOJEHMCTBHE IIEIOYHBIX U IIEI0YHO3EMENbHBIX
METAJIJIOB C BOJAON (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAIOB), B3aUMOJACUCTBHUE IIUHKA U
JKese3a ¢ pacTBOpaMU KHUCIOT U IIEJI0Yeld, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJAA U KAaTHOHBI METAJUIOB, B3aUMOJCHCTBIE THIPOKCUIOB aIFOMUHMS M LIUHKA C
pacTBOpamMH KUCIJIOT U IIeJoYel, perieHne SKCIepUMEHTANbHBIX 3a1au 1o TeMaM «[ ajoreHsl»,
«Cepa u e€ coeqMHEHUS», «A30T U Pochop U UX COeAMHEHUSD», «MeTauTbl TIAaBHBIX MOATPYIII,
«MeTtanibl MOOOYHBIX MOATPYII.

XuMHUS U )KU3Hb.

Ponp xumuu B obecriedeHNH yCTOMYMBOTO pa3BUTHA 4esloBeuecTBa. [loHATHE 0 HayuyHBIX
METO/JAaX TMO3HAHMS M METOJOJIOTMM HAay4yHOTo wuccienoBanus. HayuHble NpuUHIMIBI
OpTraHU3aIMi XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYUYEHHUsT BayKHEHIIINX
BElIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMblineHHbIe



CIocoObI MOJTYYeHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Kalolled cpeabl U
ero nocneacTBus. Poib xuMuu B 00ecriedeHu SHepreTHYecKoil 0€30macHOCTH.

XuMus U 370poBbe 4esloBeka. JlekapcTBeHHble cpencTBa. [lpaBuia wHcIosb30BaHUA
JIEKApCTBEHHBIX IIpenaparoB. Posib XMMUU B pa3BUTUU MEIULUHBI.

XYMHUS TMUIIA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIE 100aBKu. Poiab XxuMuu B o0ecrieueHun
MUILEBOH OE30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B IIOBCEAHEBHON KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENbHbIE MaTepHUalbl (IEMEHT, OETOH).

XuMHs B CEIbCKOM X03s1iicTBe. OpraHnnveckrue 1 MUHEpaibHbIe y100peHusI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. Matepuaibl
JU1s1 3JIeKTpoHUKH. HanotexHonoruu.

Pacuérnbie 3agaun.

Pacuérel: mMacchl BemiecTBa WM 00BEMA ra3oB MO HM3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIH OJHO M3 BELIECTB MMEET NpPUMECH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKIMu, €Cd OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
OonpeAcsEHHOM MacCOBOM JIOJIEd PAcTBOPEHHOIO BEUIECTBA, MACCOBOM JOJIM M MOJISIPHOM
KOHLIEHTpAllUU BEILIECTBA B PAcTBOPE, JI0JIM BbIXOAA MPOJYKTa PEAKIUH OT TEOPETUUYECKHU
BO3MOKHOTO.

MexnpenMeTHbIe CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIEel M HEOPraHUYECKONH XMMHU B
11 Kiacce OCyIIECTBIIIETCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHMH,
TaK U MOHATUM, IPUHATHIX B OTACJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0mue ecTeCTBEHHO-HAY4YHBIE TMOHATHA: SIBICHHUE, HAy4YHBIH (akT, THIOTE3a, TEOpus,
3aKOH, AaHajHW3, CHHTE3, KiIacCUpUKAIMsI, TIEepPHOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHeE,
AKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®usnka: marepusi, MUKPOMHpP, MAaKpOMHUpP, aTOM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOINBl, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTMYECKU YpOBEHb, BEIECTBO, TENO, 00BEM,
arperaTHOe COCTOSIHME BEIEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BEIUYMHBI, EIUHHIIBI
U3MEpEHUs], CKOPOCTh, SJHEPT U, Macca.

buonorus: knerka, opraHusM, OJKOcHcTeMma, Ouocdepa, MeraboIn3M, Makpo- H
MHUKpPORJIEMEHTBI, OENKH, >KUPbI, YIJIEBOAbI, HYKJIEUHOBBIE KHCIOTHI, ()EPMEHTHI, FOPMOHBHI,
KpYTrOBOPOT BEUIECTB U MMOTOK SHEPTUU B IKOCHCTEMAX.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XuMU4ECKasi MPOMBIIUIEHHOCTb, METAJUTYPIUsl, CTPOUTEIbHbBIE MaTEpUaJbl,
CENIbCKOXO3SHCTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IMPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX MIpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAaJIOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTrcTBUM C CHUCTEMHO-AESTENBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS Mpeamera «XHUMHS» Ha YPOBHE CpeJHero ooumero oobpazoBaHus



BBIJICJICHBI CJICYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYAIONMMUCS POCCUHUCKON TPaXKIaHCKON
HUICHTUYHOCTH, TOTOBHOCTH K CaMOpaBBI/ITI/IIO, CaMOCTOATCIBbHOCTU U caMoonpe;[eneHmo;
HAIMYUE MOTHUBAalMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSl NMPUHATHIMA B OOIIECTBE IpaBUJIAMH M HOPMaMH IOBEACHUS; HAIMUYWC
MPaBOCO3HAHUS, PKOJIOTUYECKON KYJIBTYPBI; CIIOCOOHOCTh CTaBHUTh IIEJIM U CTPOUTH KU3HCHHBIC
IIJIAHBI.

JIM9HOCTHBIC PE3yNIbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPaxaroT c(HOpMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON M MPAKTUYECKON JCSITEIHPHOCTH 00YYAIOIIMXCS B MIPOIIECCE pPealli3aliun
00pa3oBaTeNbHON ACSTEIHHOCTH.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPaxaroT cHopMHUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON U TIPAKTHYECKOM NEATEILHOCTH 00YUaIONUXCs B MPOIIECCe peann3aun
00pa3oBaTenbHON AEATEIHPHOCTH, B TOM YHCIIC B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HAHMSI O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB U 00s3aHHOCTEH, YBaKEHUS K
3aKOHY U MPABOIOPSIIKY;

MIPEACTABJICHUS O COIMAIBHBIX HOPMaxX W IpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMCCTHOﬁ TBOquCKOﬁ NCATCIIBHOCTHU HpI/I COo31aHnNn y‘-Ie6HBIX HpOCKTOB,
pCHIeHI/II/I y‘Ie6HI>IX U I1I03HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU XUMHWYCCKUX 3KCH€pI/IMCHTOB;

CIIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

HOHCHHOCTHOI'O OTHOIIICHHUSA K I/ICTOpI/I‘IeCKOMy 158 HaquOMy HaCJICOIUIO OTG‘-ICCTBGHHOﬁ
XHMUH;

YBa)XEHHSI K IPOLIECCY TBOPYECTBA B OOJACTU TEOPUM U MPAKTUYECKOTO MPUIOKECHUS
XUMHUHU, OCO3HaHHUsA TOIro, 4YTO MJdaHHBIC HaYKI/I €CThb pGSyJII)TaT JJINTCIIBHBIX Ha6JIIOI[eHI/II71,
KpOHOTJ'II/IBBIX BKCHCpI/IMeHTaﬂBHBIX IIOHUCKOB, ITIOCTOAHHOI'O prj:[a y‘-IéHBIX 158 HpaKTI/IKOB;

MHTEpEca M I[I03HABATENIbHBIX MOTHBOB B TMOJYYEHUHM U MOCICAYIOUIEM aHAJINU3€
nH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSL:

HpaBCTBeHHOFO CO3HaHUs, OTUYCCKOI'O ITIOBCACHUA,

CIIOCOOHOCTH OIICHHBATh CHUTYallMd, CBSA3aHHBIE C XWUMHUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
IIECHHOCTH;

TOTOBHOCTU OIICHUBATH CBOE IIOBCACHHUC U HOCTYHKI/I CBOHX TOBapI/IHIeﬁ C HO3HHI/II>1
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEICTBUN MOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEH 370pOBOTO W 0€301acHOTO 00pa3a KU3HHU, HEOOXOIUMOCTH
OTBECTCTBCHHOI'O OTHOIIICHUA K CO6CTBCHHOMy (bHSH‘IeCKOMy nu HCI/IXI/I'-IGCKOMy SJIOpOBI)IO;

coOMrofieHHs TpaBUJI 0E30MacHOTO OOpaIleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HH, B TPYAOBON JEATEIbHOCTH;

IIOHUMAHHUA IICHHOCTH HpaBI/IJ'I I/IHJII/IBI/I)IyaJ'IBHOFO U KOJIJICKTUBHOI'O 6G3OHaCHOFO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJCTBUI M HEMPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KypeHUs);

5) TpyaoBOro BocnuTaHMs:



KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBAaTEIbCKONW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLUAIbHOMN
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPodeccHil pa3NuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJ0BOM NeSITeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYaTbHOM TpPaeKTOpUH OOpa3oBaHMUs,
Oynymeil mpodeccuu u peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB M MOTpeOHOCTEH 001IeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11e7ecO00pa3HOro OTHOILIEHUSI K MPUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKA3HU Ha 3eMiIe;

MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUSCKHUX MPOOIeM, BIHSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE TPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIb30BAHUS JOCTUKEHUM XUMHH IS PELISHUS BOIIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTHUBHOTO HENPUSITHS JEUCTBHM, MPUHOCIIIMX BPEI OKPYKAIOIIEH MPUPOIHOHN cpere,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJIOTUYECKUE TMOCIEACTBUS MPEATPUHUMAEMBIX
NENCTBUI U IPeIOTBpALLATh UX;

HAJIUYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYyJIbTYphI, OIMbBITA
JEATETbHOCTH  SKOJOTUYECKOW HANpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI HMH B
MO03HABATEIIFHON, KOMMYHUKATHBHOHN M COIMATIBHON MIPAKTHKE, CIIOCOOHOCTH W YMCHHSI aKTUBHO
MPOTUBOCTOATH UAEONIOTHH XeMohoouu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUS HAyKu H
0OLIECTBEHHON IPAKTHUKHY;

MOHMMAaHUSA CHENU(PUKA XUMHUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
paIoOHAIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [EJIOCTHOTO MPEICTaBICHUsS 00 OKPYKaIOIIEM
MHpE KaK O €JWHCTBE MPUPOJbI U YEJIOBEKa, B MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH U
petieHun mpo0IeM COXpaHEHUsT TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BAXKHON POJNIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYPHbI, B PEIICHUN TI00ATBHBIX MPOOJIEM YCTOMUHNBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
OSHEPreTUYECKOW, TMHUIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
o0111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHHUs CYIIHOCTH METOJOB TO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIErO0 MHpAa U TMPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHsI 1e71aTh 000CHOBaHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB U MMEIOIINXCS JAHHBIX
C TIENBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl pelIeHHs IpobiieM
B pEAIbHBIX KU3HEHHBIX CUTYalLIUSIX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATENbCKOMN AESITENIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30OBaHHIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM 1O XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pPa3iIuuyHbIX cdepax mnpodeccrHoHanbHOU
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IMPOTrPaMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01rero o0pa3oBaHus BKIIOYAIOT:

3HaUUMBIC JJIs1 (DOPMHPOBAHHSI MUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXnpeIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHON KapTUHBI MUPa
U crieruUKy METOJIOB TIO3HAHMSI, HCITOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEpPrus, SBJICHHE, MPOLECC, CHCTEMa, HAYYHBIH (DaKT, MPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpPCATbHBIC yueOHbIC IEeNCTBUA (mo3HaBaTenbHBIC, KOMMYHHKATHBHBIC,
peryiasTHBHBIC), oOecreunBaronie (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAIbHOM KOMIIETEHIIMH 00Yy4aroIInuXcs;

CIIOCOOHOCTh ~ OOYYaloOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKAUCIUIUTMHAPHEIC,
MHPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC MJCHCTBHS B I03HABATCIHHOW U
COILIMAJILHOM MTPAKTHKE.

MertanpeaMeTHbie pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YYCOHBIMU
MO03HABATEIIEHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHUBePcAIbHbIE YUeOHbIe AeiCTBUS

1) 6a3oBble JIOTHYecKHe TeCTBUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh U aKTyalU3UpOBAaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIEeTIATh 1LENN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JIOCTHIKECHHUS,
COOTHOCHUTD PE3YNIbTATHI ACATENBHOCTH C MOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOIO MBILUIEHUS: BBIICIATh
XapaKTCPHBIC TIPHU3HAKU HOHATHI WU YCTaHaBJIMBaTb WX B3aWUMOCBA3b, HWCIOJb30BATH
COOTBECTCTBYIOIINEC MOHATHUA IJIA 06’135[CH6HI/I$I OTACIIBbHBIX q)aKTOB n HBJ’ICHI/II\/JI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIACCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHIA;

YCTaHaBIMBATh IPUYMHHO-CIIECACTBEHHBIE CBSA3M MEXIY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTHUBHBIEC, JAECIyKTHUBHBIE, IO aHAJOTHH),
BBIABJIATE 3aKOHOMCPHOCTHU U IMMPOTHBOPECUYHA B paCCMAaTpUBACMBbIX ABJICHUAX, q)OpMy.]'II/IpOBaTI)
BBIBO/JIBI U 3aKJTIOUCHUS;

MPUMEHSTh B TPOIECCE MO3HAHUS HCIOIb3yeMble B XMMHUH CHMBOJIMUYECKUE (3HAKOBBIC)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW pPEaKIUd — TPU PEIICHHH YIeOHBIX
MO3HABATENIbHBIX W MPAKTUUECKUX 3aJa4, MPUMEHITh Ha3BAaHHbIE MOJEJbHbIE MPEACTaBICHUS
JUISL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHi.

2) 0a30BbIe HCCJIE0BATEIbCKUE IEHCTBUS:

BJIaACTb OCHOBAMH METOJ0B HAYUYHOTI'O IMMO3HAHHNA BEUIECCTB U XUMHUYCCKUX peaKum‘/'I;



GopMynupoBaTh LEIM M 3aJadyd MCCIEJOBAHUSA, MHCIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIEHO c(hOpMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJIBHOIO IUIAHUPOBAHUS M TPOBEJICHHS YYEHHYECKHUX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSITEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (opMymupoBaTh O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOAOB [103HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATbCSI B  pa3IMUYHBIX HCTOYHUKAX HHPOpMaLUU (HAy4HO-TIOIYJIsIpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHAM3UPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUHBOCTH;

dbopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJbI NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpPMY NpeAcTaBiIeHUuss HHPOpMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeAcTBa INpu padoTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATh MEXIpeaMeTHble ((U3NYecKHe M MaTeMaTH4YecKUe) 3HaKu U
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HArJIAIHOCTH.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cCTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKTaeMOi TeMbl B XOJI€ IUajora U/uiu AUCKYCCHUH,
BBICKA3bIBaTh UJieH, GOPMYITUPOBATH CBOM MPEATIOKEHUS OTHOCUTENHEHO BBITOIHEHUS
MPEJI0KEHHON 3a/1a4u;

BI)ICTyHaTB C HpCSCHTaHI/IefI pGSYHI)TaTOB HOSH&B&TGHLHOﬁ ACATCIIbHOCTH, HOJ'Iy‘IGHHI)IX
CaMOCTOSITEIbHO WJIM COBMECTHO €O CBEPCTHHKAMU TIPU BBIIOJHEHUM XUMHUYECKOIO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO WCCIECIOBAHHIO CBOIMCTB HW3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0J1€ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eCTBHSA:

CaMOCTOATCIIbHO INIIAHUPOBATE U OCYIHCCTBIIATH CBOKO ITO3HABATCIIBHYIO ACATCIBHOCTD,
Onpeacirsisd e€ Lenu u 3ala4yv, KOHTPOJIIMPOBATL U IO MEPC HCOGXOI[I/IMOCTI/I KOPPCKTHPOBATH



npeaaraeéMblii aITOPUTM JEHCTBHH TP BBHIOJHEHUH yYEOHBIX M HCCIIEIOBATENBCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pEelICHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBIISATh CAMOKOHTPOJIb J€ATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbI IO XMMHU Ha yriIyOJEHHOM ypOBHE Ha
YpOBHE CcpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUisi y4eOHOro mpeaMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CHOCOOBI JIEHCTBUHM IO OCBOEHUIO, WUHTEPIpPETAUH U
IpeoOpa30BaHNI0 3HAHUM, BUJbI JEATEIBHOCTH 10 MOJYUYEHUIO HOBOI'O 3HAHUS U NPUMEHEHUIO
3HaHUU B Pa3lMYHBIX YYEOHBIX CHUTYyallUsX, a TAaKKE B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XuUMHEH. B mporpamme 1no XMMHM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
ro/iaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKakoT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYEHUHM OPraHWYeCKOM XHMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA B
perieHnn mpoOIeM IKOJIOTHUYECKOM, IHEPTeTUUYCCKOW M THUIIECBONM O€30MacHOCTH, B Pa3BUTHH
MEIMIIMHBI, CO3JaHHUH HOBBIX MaTEpPHAaliOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeUeHUU
paloHaIBHOTO MPUPOIONIONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOILIEH KYyIbTYpbI
YeJIoBeKa, a TaKK€ DKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHMSI K CBOEMY 3/I0pOBBIO H
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATarOIINe
HOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M 3JIEKTPOHHAas 00ojouka aroma, s-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMa, TMOpUIU3aIUs aTOMHBIX
opOuTanel, HMOH, MOJIEKYNla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI 00BEM, YIJIEPOJIHBINA CKEJET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHAas M MPOCTPAHCTBEHHas (reoMeTpUyecKasi, ONTHYecKas),
MU30MEpbI, TOMOJIOTHYECKHN DS, TOMOJOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOJEpKAllHe
OpTraHWYECKUE COCJAMHEHHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHMS; TEOpUH, 3aKOHBI (nepuoaudeckuid 3akoH JI. M. MenneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUsS] M TPEBPAIEHUS DSHEPTUM TIPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUSA, JICKAIIUEe B OCHOBE MOHUMAHUS
NPUYMHHOCTM M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUM; TMPEJICTAaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKUud, TEPMOJUHAMUYECKMX UM KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAHHUsA, O B3aMMHOM BIIMSHHHM aTOMOB M TPYIIl aTOMOB B MOJIeKyJax (MHIYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTaHThl | u Il poma); dakromorudyeckne cBeneHHUs O CBOWCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCTOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON [EATENhbHOCTH YENIOBEeKa, OOIIMUX HAYYHBIX MPUHIUIAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMepe MPOU3BOACTBA METAHOJIa, TEPEPAOOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHATHHA, YCTAaHABINBATh
UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKUX COCTUHECHUIA;



c(hOpMUPOBAHHOCTh YMEHUIA:

UCIIO0JIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTABJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTraHUUYECKUX BELIECTB;

COCTaBJISITh ypaBHEHUS XHMMHUYECKUX pEaKUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUil IMOCPEJCTBOM COCTaBIIEHUS  JJIEKTPOHHOTO
OamaHca ATHX peakUWid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAaIlIEHHBIX HOHHBIX YPAaBHECHMIA;

U3rOTaBIMBATh MOJEIM MOJEKYJ OpraHMYeCKUX BEIIECTB Uil WIUTIOCTPAllUU  HX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAIIC)KHOCTh U3YUYCHHBIX OPTraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHHIO K ONPEAeIEHHOMY KIIAcCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarndeckord HoMmeHkinarype (IUPAC) u npuBoauTh TpuBHUAIbHBIC Ha3BaHUS
JUISL  OTAETBHBIX TPEJCTaBUTENCH OpraHWYecKUX BEIIECTB (STWJICH, AalleTWJIEH, TOJYyoll,
TJIMIEPUH, STWICHTIUKONIb, (QeHos, (OpMaIbICTHA, AaleTalbJerusl, aleToOH, MypaBbHHAs
KHUCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEUHOBAs, NAJIbMHTUHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPOMIPEH, CTUPOI U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHHS OMPEACNATh BHUA XUMHUYECKOW CBS3M B OPraHUYECKHX
COEIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IIOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENECH pPa3IMYHbIX KIACCOB OPIraHUYECKUX BEILIECTB:
QJIKaHOB, LHUKIJIOAIKAHOB, AJIKCHOB, AJKAaJMEHOB, AIKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIMCAXaPUJIOB),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXKAY HUMH YPaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKLUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIaThb HA KOHKPETHBIX MPHMEPAaX XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHMYeCKHX COEIUHEHHI OT KpaTHOCTH U THUIIA
KOBaJIEHTHOM CBSI3U (G- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHUKH YTIIEBOJOPOJHOTO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro mepepaboTKM MU MPAKTUYECKOe NMPUMEHEHHUE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh BJIAJIEHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJaX
NO3HAHUS — HaOJIOJIEHUHM, W3MEPEHHMH, MOJICIMPOBAHUM, SKCIIEpUMEHTe (pealbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHHOU
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€l — 7151 U3y4YEHUs! CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMU U
NPEJCTAaBICHUSIMU  PYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYITHOCTH MaTepUalbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS IO
OpPraHMYeCcKOil XUMHHU JJIsi OOBSICHEHHS U MPOTHO3UPOBAHUS SBICHUN, UMEIOIIMX €CTECTBEHHO-

HAYYHYIO IPUPO.Y;



c(OpMUPOBAHHOCTh YMEHHI: NTPOBOAMTH pPacy€Thl MO XUMHUYECKUM QopMmylaaM U
YPaBHEHHUSIM XMMHUYECKUX PEaKIHil C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBIL:
pacuéThl O HAXOXKJICHUIO XMMUYECKON (HOpMYIIbl BEIECTBA [0 U3BECTHBIM MACCOBBIM JOJSIM
XUMHYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATH, aHAIU3UPOBATh U OLEHHUBATH C MO3HMLIUI
HKOJIOTHYECKOM O€30IacHOCTH TIOCHEACTBUS OBITOBOM M TMPOU3BOJICTBEHHOH AEATEIbHOCTU
YeJIoBeKa, CBSI3aHHOM C MepepadOTKON BEIIEeCTB, MCIOJIb30BATh IOJYYECHHbIE 3HAHUSA IS
MNPUHITUS TPAMOTHBIX PEIICHUN IPOOJIeM B CUTYalUsIX, CBA3aHHBIX C XUMHUEIH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIIbHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUI
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCJIOPOJACOAEPKAIUX OPraHUYECKHUX BEILECTB,
pellleHne HSKCHEPUMEHTANbHBIX 3a/ad [0 pPACllO3HABAaHWIO OPraHMYECKUX BEIIECTB) C
coOmo/ileHreM TpaBuwil  Oe30macHOTO  oOpamieHWst C  BEUIeCTBaMH U JIAOOPAaTOPHBIM
obopynoBanuem, (HOpMyIUpPOBaTh IENIb HMCCIECIOBAHUS, TMPEICTABIATh B Pa3iIu4yHON (opme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBAThH UX IOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUH:

cOOIIO/IaTh TIpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3sHOTO IMOBENEHHS B OBITY W TPYJOBOM
JESTEIbBHOCTH B IIEJIIX COXPAHEHUS CBOErO 370POBbs, OKPYXAloLled NpUpPOAHON cpenbl u
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHUS;

OCO3HABaTh OMNACHOCTb TOKCHYECKOrO JEHCTBHSI HA KUBBIE OPIaHU3MBbI OIpPEAEIIEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

AHAIN3UPOBATh  1€1€COO0PA3HOCTh  NPUMEHEHMsS]  OPraHMYeCKHMX  BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJIb3a;

c(OpMUPOBAHHOCTh YMEHHIl: OCYIIECTBIIATH IIEJICHANPABICHHBIM MOUCK XUMHUYECKOU
UHPOpPMALIUK B PA3IMYHBIX MUCTOYHMKAX (HaydyHas M ydeOHO-HaydHas JUTEparypa, CpeicTBa
MaccoBoi HHGpopMmanuu, VHTepHET W [pyrue), KPUTHUECKH aHAIU3HPOBATh XUMHUYECKYIO
uHopMalnio, nepepadarbiBaTh €€ U UCMOIb30BaTh B COOTBETCTBUM C MOCTABICHHOM yueOHOM
3aJ1adueil.

11 KJIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(OPMHPOBAHHOCTD MPEJCTABICHHUI: O MaTepHAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NPUPObI, O MECTE€ U 3HAYEHUM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00ECleYeHUH YCTOWYUBOTO Pa3BUTHS, B PEUICHUH MPOOJIEM SKOJIOTHYECKOH,
HHEPreTUYECKOM M NHIIEeBOW O€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECHNEYEHUH  palMOHAILHOIO
MPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHNUS U OOIIEH KyIbTYphl YEJIOBEKA, a TAKKE
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIoINe
MOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI, YJIEKTPOHHAsE 000JI0YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30OYXJAEHHOE COCTOSHHS aroma, THOpHIM3aIius
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJE€HTHOCTb, JJIEKTPOOTPHUIATEIbHOCTh, CTENEHb
OKHCIICHMsI, XHMMHUYeCKas CBs3b (KOBaJIeHTHAas, MOHHAs, METaJUIn4yecKas, BOJOPOJHAs),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEAKLUs, PacTBOpP, AJIEKTPOJUTHI, HEIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs] ~ AMCCOIMAINS, CTEeNeHb JUCCOLMAllMM, BOJOPOJIHBIM  MOKa3aTelb,



OKHUCJIUTEJb, BOCCTAHOBUTEINb, TEIIOBOH 3(h(PEeKT XMMHUECKON peakluy, CKOPOCTh XUMHUYECKOM
peaklny, XUMUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl 3IEKTPOJUTUUYECKOU
auccouranuu, nepuoauyeckui 3akon /.M. MenneneeBa, 3aKOH COXpPAaHEHHS MacChbl BEILIECTB,
3aKOH COXPAHEHMS M IPEBPALICHUS HEPTrUy IPH XMMHUYECKHX PEAKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHUM; COBPEMEHHBIEC IMPEACTABICHUS O CTPOCHHUU BEIECTBA HA ATOMHOM,
MOHHO-MOJICKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOAMHAMUYECKMX MW KHUHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
NpPOTEKaHUsl, O XHUMHYECKOM pPaBHOBECHUM, pPACTBOpaX U JHUCIEPCHBIX  CHUCTEMAX;
(dakToNIOTHUECKHEe CBEJCHUS O CBOWCTBAX, COCTAaBE, MOTYYCHUH M OE30MaCHOM HCIIOIh30BAHHUH
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOH MAeATEIbHOCTH YelOBEKa,
0o0LIMX HAYYHBIX IPUHIUIAX XUMHUYECKOTrO IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTEPHBIC MPU3HAKN TOHATUMN, YCTaHABINBATh
WX B3aUMOCBS3b, UCIOJH30BATh COOTBETCTBYIOIIME MOHSTHUS MPU ONMUCAHUM HEOPTAaHWYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHKY JJIS COCTaBIICHUS
dbopMys BEHIECTB W ypaBHEHUH XMMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHagbHble Ha3BaHUSI OTJCIHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKHUX
9JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOH CBS3U (KOBAJICHTHAas, MOHHAs, METAJJIMYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BHJAA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLETTOPHBIMA
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMCHHH: KIACCH(PUIIMPOBATh: HEOPraHWYECKHE BEIIECTBA IO HX
COCTaBy, XMMHYECKHE PEAKIMU IO Pa3IUYHbIM NpH3HAKaM (YHCIy W COCTaBYy pearupyrommx
BEIIECTB, TEIJIOBOMY J(PQEKTy peaklud, H3MEHEHHUIO CTeMeHEH OKHUCIEHUs DIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa U JPYTHe); CaMOCTOSTENIbHO BHIOMpATh OCHOBAHHS H
KPUTEPUU JJI KIIaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEaKIIHiA;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKpBIBaTh CMBICT Teproauyeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINUU;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepPU30BaTh IEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKUX JJEMEHTOB TMepBOro—4eTBEproro mepuoaoB Ilepuommueckoit cucremsr JI.U.
MenpeneeBa, UCTIONB3Yys MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPrETUUECKHE MOTyPOBHU,
«s-, p-, d-aroMHBIC OpOUTATM», «OCHOBHOE W BO30YXIEHHOE JHEPreTHUECKHE COCTOSHHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHUMHYECKHX DJJIEMEHTOB M HX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuogndeckoii cucremsl /. 1. MenaeneeBa, BaJ€HTHbBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;

c(OPMUPOBAHHOCTh yYMEHHUMW: XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XHUMHYECKUE
CBOMCTBA BEMIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE T'C€HETHYECKOW CBS3HU
MEXy HEOPTaHUYECKIUMHU BEIECTBAMHU C IIOMOIIIBIO YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX
peaxkLuii;

c(hOpPMHUPOBAHHOCTh YMEHHsSI PACKPHIBATh CYIIHOCTH: OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIHii TOCPEICTBOM COCTABJICHHSI AJIEKTPOHHOTO OallaHca ITHX PEAKIU; peaKIuii HOHHOTO



oOMeHa MyTEM COCTaBJIEHUS HX IMOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHH; peaxkiuil
TUAPOIIN3a; PEaKIUil KOMIUIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUSI OODBICHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuMii ¢ y4€TOM HX DSHEPreTHYECKHMX XapaKTePUCTUK, XapaKTep H3MEHEHHsS CKOPOCTHU
XUMHUYECKON PEaKIMy B 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOT0 PAaBHOBECHUSI 1101 BIUSHUEM BHEIIHUX Bo3jaecTBuil (mpunuu Jle arense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUYECKUE PEAKIIUHU, JIekKAIIUe B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS] CEepHOW KHUCJIOThL, aMMHakKa, OOIIUMe Hay4Hble MPUHIIUIIBI
XUMUYECKUX MPOU3BOJCTB; LEIeCOO0Pa3HOCTh MPUMEHEHHUS HEOPraHMYEeCKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIONH3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUI O METO/1aX HAyYHOTO MO3HAHUS SIBICHUN
npupoabl — HaOMIOJEHHe, U3MEpPEHHe, MOJEIHUPOBAHUE, HKCIEPUMEHT (peajbHBli U
MBICJICHHBIN), HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS NPUMEHSTh 3TU 3HAHUS TPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUU BEIIECTB W Ui OOBSACHEHHS XUMUYECKHX SIBJIICHUU,
MMEIOIIHNX MECTO B IPUPOJE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISATH B3aMMOCBSI3b XUMUYECKHX 3HAHUHN C MOHATUSAMU U
MPEACTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JUisg 00Jiee OCO3HAHHOTO
MMOHUMaHUs MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM MOHATUN «MacCcOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHIEHTPAIMs»; MAacChl BEIleCTBA MM 00bEMa rasa
M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(pdeKTa peaknuu; 3HAYCHUsT BOJOPOJHOTO MMOKA3aTelNsi paCTBOPOB KHCIIOT
U 1IeNouell C M3BECTHOM CTENEeHBI0 TUCCOLMALMU; Macchl (00bEMa, KONMYECTBA BEIIECTBA)
MPOJIYKTa PEaKLMH, €CIU OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPEAEIEHHON
MacCOBOM J10JI€ll pacTBOPEHHOTO BEIIECTBA WJIM J1aHO B M30BITKE (MMEET MPUMECH); TO0JIU
BBIXO0/Ia TTPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOIIIEHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHHUU: CaMOCTOSITENIPHO TUIAHUPOBATh M MPOBOJUTH XHUMHUECKUN
HKCIIEPUMEHT (MIPOBEIEHUE PEaKIIuii HOHHOTO OOMEHa, MOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHWYECKUX BEIIECTB, ONPENIEICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI HHANKATOPOB,
W3y4YeHUE BIUSHHUS PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH, pelieHue
DKCMIEPUMEHTABHBIX 3a/1a4 1mo TemaM «Metamnb» u «HemeTamnsl») ¢ coOMoIeHneM MpaBUil
Oe3omacHOro obOpalieHus C BelecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
1eJdb WCCIENOBAaHMS, TPEICTABIATh B Pa3IHUYHONW (QopMe pe3ynbTaThl SKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH: COOMIOAATh MpaBUia MOJIb30BAHHUS XUMUYECKOW MOCYION U
nabopaTtopHbIM 000pyaOBaHKEM, OOpallleHUs ¢ BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIUSIMU
MO0 BBIMIOJTHEHUIO JIA0OPATOPHBIX XWMHUYECKHX OIBITOB, 3KOJOTHYECKH IeJIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYIAOBOM NEATEIHOCTH B IENIAX COXPAHEHHUs] CBOETO 3JI0POBBS,
OKpYXKarolllel NPUPOJHOW Cpeabl U AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATH
ONACHOCTh TOKCHYECKOI'O JIEMCTBHUS HA >KUBBIE OPraHU3MBbI OIPEIACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMKM B PAa3IMYHBIX HCTOYHWKAX (HayyHas W ydeOHO-HAy4dHasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmaruu, WHTEepHET U Jpyrue), KPUTHUYECKH aHAJIM3UPOBATh XHUMHUYECKYIO



uH(popmaruio, nmepepadaTeiBaTh €€ U MCIOIB30BaTh B COOTBETCTBUU C TMOCTaBICHHON y4eOHOMH
3aJa4eil.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
https://lesson.edu.ru
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHSI OPraHMYECKUX COeMHeHUH A. M. 8 https://resh.edu.ru/
byrneposa
Htoro no pazneny 8
Pasnen 2. Yraesonopoabt
21 [penenbHbIC YIIEBOAOPOIBI — ATKAHBI, g https://lesson.edu.ru
' LIAKJIOAJKAHbI
29 HenpenenbHble yriieBOIOPOIbI: aTKECHBI, 18 1 https://resh.edu.ru/
' QJIKaINEHBI, AJTKUHBI
2.3 ApomaTHyecKue yrieBoA0pOAbI (ApEHBI) 14 https://lesson.edu.ru
24 [TpupoHbIE UCTOYHHUKH YTIEBOAOPOAOB M UX 4 https://resh.edu.ru/
' nepepadboTKa
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1 https:/lesson.edu.ru
Hroro no paszneny 48

Pazgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust



https://lesson.edu.ru/
https://resh.edu.ru/

31 Crnprat. ®eron 16 1 https://lesson.edu.ru
KapOoHHIbHBIC COCTUHCHHMS: aJIbACTUIbI 1 https://resh.edu.ru/
3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 24 1
s¢upsl. XKupsr
33 VIIeBosIEI 12 1 https://lesson.edu.ru
Htoro no pazneny 52
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHus1
https://lesson.edu.ru
4.1 AMHUHBI. AMUHOKHUCIIOTEL. benku 16 1 2
https://resh.edu.ru/
Hroro mo pazueny 16
Pa3pnen S. BeicokomoJieKy/IsipHbIe COCAUHEHUS
https://lesson.edu.ru
5.1 BBICOKOMOJIEKYIISIPHBIE COEMHEHMUS 12 1
https://resh.edu.ru/
Hroro no pazgeny 12
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 3 6

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPOrpaMMbl

KoJunuyecTBo 4acoB

Konrpoabnbie IIpakTunyeckue
Bcero
padoThI padoThI

DJIeKTPOHHbIE

(undposbie)
o0pa3zoBartejibHbIE

pecypchl

Paszgea 1. Teopernueckue 0CHOBbI XUMUM



https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/

Crpoenue atoma. Ilepuonnuecknii 3aKoH

https://lesson.edu.ru

1.1 u [lepuonnueckas cucTeMa XUMUIECKUX 10
anemenToB JI. 1. MenaeneeBa
12 Crpoenue BeriecTBa. MHOroo0Opasue 14 https://resh.edu.ru/
' BEILIECTB
13 Dy — 20 https://lesson.edu.ru
Hroro no pazneny 44
Pa3nen 2. Heoprannuyeckasi xXumust
21 HeMeTa/uibs 40 https://lesson.edu.ru
29 MeTamib: 40 https://resh.edu.ru/
Hroro mo pazueny 80
Paszngen 3. Xumus u :Ku3HbL
https://lesson.edu.ru
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 12
KI3HB https://resh.edu.ru/
Hroro no pazneny 12
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136



https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

1. Epemun B.B., Kyssmenko H.E., Tepenun B.W., Jlpo3nos A.A., Jlynun B.B.. Xumus 10

KJ1acc, yaeOHuK npodunbHeIi ypoBeHb. M., [Ipocemenune, 2021

2. Taopuensu O.C., JIsicopa I'T.. Xumus 11 kmacc, yd4eOHUK NpPOQUILHEIA ypoBeHb. M.,
Hpoda, 2013

3. Ta6puensn, O.C. ,Octpoymos, W.I'., Beenenckas A.I. O6imas XuMusl B TeCTax, 3a7adyax u
yrnpaxHeHusx. 11 kmace. YueOHoe mocobue it 00111e00pa3oBaTeNbHBIX YUPEKACHHID M. :
Hpoda, 2008.

4, Ta6puensu O.C, Octpoymo W.I., Pemeros I1.B. 3amaunm 1mo XUMHM H CIOCOOBI HX
pemenus 10-11 kmaccer. M.: [Ipoda, 2006

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA

1. Tabpuensu O.C., JIeicoBa I'.I'., Beenenckas A.I'.. Xumus 11 kinacc. HacTonpHas KHUTa y4uTens.
M.: JIpoda, 2007

2. Tabpuensu O.C., bepéskun [1.H. KouTponbHbie 1 mpoBepoYHbIE padOThI 10 XUMUU
11 xmacc. ba3zosrii ypoens . M.: JIpocda, 2009.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET

https://lesson.edu.ru

https://resh.edu.ru/
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