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[TOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpamMma mo y4deOHOMY mpenMmeTy «Xumus» (0a30BbI ypOBEHB) (TpeaMETHAS
ob0nacte «EcTecTBeHHO-Hay4yHbIe TMpPEAMETH») HAa YPOBHE CpeaHero ooiero o6pazoBaHus
pa3zpabotana Ha ocHoBe DenmepanbHOro 3aKoHa oT 29.12.2012 Ne 273-®3 «OO6 o0Opa3oBaHuu B
Poccuiickoit denepanuny», TpeOoBaHUN K pe3yjbTaTaM OCBOeHUs (enepanbHOW oOpa3oBaTeIbHOM
nporpaMmbl  cpeanero obmero ooOpasoBanusi (POIT COO), mpencraBneHHsix B DenepanbHOM
rocyaapcTBeHHOM oOpa3oBareiabHoM cTanaapre COO.

XuUMHS KaK JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIPaeT 0CoOyI0 pOjib B COBPEMEHHOU
UMBUJIM3AlMU, B CO3/JaHUM HOBOW 0a3pl MarepualibHOM KynbTyphl. OHa BHOCUT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALMOHATBHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHHE IEJIOCTHOTO IMPEJCTaBICHUS 00
OKpY’KaloIlleM MUpE KaK O eIMHCTBE IPUPOJIbI U YEJIOBEKa, KOTOpoe GOPMUPYETCS B XMMHUU Ha OCHOBE
IIOHMMAaHMs BEILECTBEHHOIO COCTaBa OKPY)KAIOIIET0 MHpAa, OCO3HAHUS B3aMMOCBS3M MEXIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSMU IPUMEHEHUSI.

['maBHBIMU LIETISIMU U3yUYEHUS NpeaMeTa «XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ABisIFOTCS:

— (opmupoBaHNe cHUCTEMbl XUMUYECKUX 3HAHMM KaK Ba)KHEHIEH COCTaBISIOLICH ecTeCTBEHHO-
HAayYHOW KApTUHBI MUPA, B OCHOBE KOTOPOH JIeXKAT KIFOUEBBIC MOHSATHS, (HYHIaMEHTAIbHBIC
3aKOHBI W TEOPUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE U IOHHUMAaHHE CYIIHOCTH
JOCTYNHBIX O0OOIIEHUH MHUPOBO33PEHUYECKOr0 XapaKkTepa, O3HAKOMIIEHHE C HCTOpPHEH HX
pa3BUTHUA U CTAHOBJICHHS,

— (¢opMHUpOBaHHE M pPa3BUTHE IMPEACTABICHUI O HAy4YHBIX METOJaX ITO3HAHUS BEIIECTB M
XUMHUYECKUX pPeaKluid, HEOOXOAUMBIX AJI MPUOOPETeHHs] YMEHHUI OpPUEHTUPOBATHCS B MUPE
BEIIECTB M XUMHUYECKUX SIBJICHUM, HMEIOIIMX MECTO B MPUPOJE, B TMPAKTHUUECKOU U
MTOBCETHEBHOM JKU3HH;

— pa3BUTHE YMEHMH M CHOCOOOB JEATEIBbHOCTH, CBSI3AHHBIX C HAOJIIOJAEHHEM U OOBSICHEHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOIII0/IEHUEM MpaBUil 0€30MacCHOr0 OOpaIeHHsI ¢ BEIIECTBAMH.

CeromHsi B mpenojiaBaHuM XUMHHM B OOJbIICH CTENEHU OTHAETCS MPEANOYTeHHE MPAKTUYECKOM
KOMIIOHEHTE  COJIE€p)KaHHsA  OOy4eHHs, OpUEHTHUPOBAHHOW HA  TOJArOTOBKY  BBITYCKHHUKA
0011e00pa30BaTeIbHOM  OpraHu3alliy, BJAJEIONIEr0 He HaO0opoM 3HaHUM, a (YHKIMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CIOCOOAMM U YMEHUSMHU aKTUBHOI'O MOJyYEHHS 3HAHUHM U MPUMEHEHUs UX B
peanbHOMN JKU3HHU JJIS pEIIeHUs MPaKTHUECKUX 3ajay.

B cBs13u ¢ 3TUM IIpH M3y4YeHUH NpeaMeTa «XUMHsS» JOMUHUPYIOIee 3HaueHHe NMpuoOpeTaroT
CIIENYIOIINE 3aJa4H:

— aJanTUpoBaTh OOyYAIOUIMXCS K YCIOBUAM JTMHAMUYHO Pa3BUBAIOILErocs Mupa, popmupoBaHue
UHTEJUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K €amMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITETFHOMY TPUHSTHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIECTBAMU U MX IIPUMEHEHUEM;

— (opmupoBaTh y 00YyYarOMIMXCSl KIIOYEBbIE HABBIKbI (KIHOYEBBIX KOMIETEHLHUMN), UMEIOIINX
YHUBEpCAJIbHOE 3HAUEHHUE JUIsl Pa3IMUHBIX BHJIOB JEATEIBHOCTH: PELICHUs MpoOJeM, MOUCKa,
aHanu3a U o0paboTKu MHGPOPMAIINHI, HEOOXOTUMBIX ISl PUOOPETEHUSI OMBITA IEATETLHOCTH,
KOTOpas 3aHMMaeT Ba)kKHOE€ MECTO B IO3HAHMM XMMMH, a TaKKe JUIl OLIEHKH C TMO3UIUi
9KOJIOTMUECKON 0e3011acHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHMUYECKHUX IMPOIIECCOB Ha
OpPraHM3M YeJIOBEKa U IPUPOIHYIO CPELY;

— Dpa3BUTHE I03HABATEJIbHBIX HMHTEPECOB, HMHTEIEKTYalbHbIX M TBOPYECKHUX CIOCOOHOCTEH
oOyyaromuxcsi: CocoOHOCTH CaMOCTOSITENIbHO NpUOOpeTaTh HOBBIE 3HAHUS MO XUMHUHU B
COOTBETCTBUM  C  JKU3HEHHBIMH  TOTPEOHOCTSMH,  HCIIOJIb30BaTh  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JJIs TMOMCKa M aHalu3a Y4eOHOH W HayyHO-TIONMYJsSpHOU
nH(pOpMAIUK XUMHUYECKOTO COJIepKaHMS;

— ((opmupoBaTh M pa3BUBaTh y OOYYaIOUIMXCS ACCOLMATUBHOE M JIOTUYECKOE MBIIUICHUE,
HaOJII0AAaTeNbHOCTh, COOPAaHHOCTb, AKKYpPaTHOCTh, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U NTPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;



— BOCIHUTaHME Y O0y4aromuxcst yOSKIEHHOCTH B TYMAHUCTHUECKOW HAIIPABICHHOCTH XUMUH, €€
BAXXHOM pOJM B pEUICHUH TIJI00ATbHBIX MPOOJIEM PpAalHUOHAIBHOTO TMPUPOAOIOIb30BAHMUS,
IIOTIOJTHEHMSI SHEPreTUUYECKUX PECYpCOB U COXPAHEHMsI MPUPOJHOIO PaBHOBECHUS, OCO3HAHUS
HEeoOXoIuMOCTH OEpeKHOTO OTHOLIEHUS K TMPUPOAE U CBOEMY 3JI0POBBIO, a TaKkKe
NpUOOPETEHUST OIBbITa HCIOJIB30BAHUS MOJNYYCHHBIX 3HAHWUW MU TPUHATHS TPAMOTHBIX
pElIeHU B CUTYalUsX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B coorBercTBUM ¢ O0OmIMMM IHENSMH W TPHHUWIAMH CpPEAHEro oomero oO0pa3oBaHUs
conepxkanue npenmera «Xumus» (10—11 xmaccel, 0a30BbI ypOBEHb H3yUEHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJrOTOBKY OOyYaromuxcs, HEOOXOIUMYI0 UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLUYMA,
MPOAOIDKEHHUS 00pa30BaHUs B a3 IMYHBIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEIICTBEHHO C XMMHUEH.

CocraBisirolmuMy IpeaMeTa «XUMHUS SBISIFOTCS 0a30Bble Kypchl — «Opranudeckas XuMus» U
«O0masi 1 HEOpraHWYecKass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUSl KOTOPBIX, SBIISAIOTCA
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUN MO HEOPraHUYECKOM XMMHHU (C BKJIIOUYEHHEM 3HAHWM W3
o0meil XUMUU) U OpraHndeckoi XxuMuu. POpMUpPOBaHHE JAHHOM CHCTEMbl 3HAHWHA MPH HU3YYCHUHU
npenMera 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTOOOpas3usl BEIIECTB HA OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

B mnane pemieHus 3agad4 BOCHUTAHMS, Pa3BUTHS U COLUATM3AIMHM OOYYAIOIIUXCS MPUHSATHIC
IpPOrpaMMOil MO XUMHHM TMOAXOAbl K ONPEICIICHUIO COAEPKAHUS U IOCTPOCHMSI IpeAMETa
mpeaycMaTpuBaioT (GopMUpoOBaHNE YHUBEPCATBHBIX YUeOHBIX ACHCTBUN, UMEIONINX 0a30BOE 3HAUYCHUE
JUIS  pa3iMUHBIX BUJAOB JESTEIbHOCTU: pELIEeHUs MpoOjeM, IOMCKa, aHainu3a U 00paboTKu
nH(popMaluy, HEOOXOAUWMBIX M NPUOOPETEHHsS OMNbITa MPAKTUYECKOM U HCCIEI0BATEIbCKOM
JeSITEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XMUMHUH.

B yueOGHOM ruiaHe cpegHero ooOimiero oOpa3oBaHHs MpeaMeT «XUMHA» 0a30BOTO YPOBHA
BXOJIUT B COCTaB IpeaAMETHON 001acTH «EcTeCTBEHHO-HAYUYHbIE IPEAMETHIY.

OO0miee 4yuCiIO 4YacoB, OTBEAEHHBIX S M3Y4YCHHUS XUMHH, Ha 0a30BOM YpPOBHE CPEIHEro
obmiero obpaszoBanus, coctasisieT 68 vacos: B 10 kimacce — 34 gaca (1 yac B Henenmo), B 11 kimacce —
34 gaca (1 gac B Hezeno).

1. COAEP/KAHHE YYEBHOI O IIPE/IMETA « XHMHA)»

10 KJIACC

OPITAHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHMH

IIpenmer opraHMuYeckoil XMMHMH: €€ BO3HMKHOBEHHE, PA3BUTHUE M 3HAYECHHE B IIOJYYEHHH HOBBIX
BEIIECTB M MaTepHaloB. Teopus CTPOEHMS OpraHudeckux coeauHeHud A. M. byrneposa, eé
OCHOBHbIE TOJO0XKeHUs. CTpyKTypHblEe (OPMYJbl OpPraHMYECKUX BellecTB. ['oMoJorus, u3oMepus.
XuMudeckasi CBsI3b B OpraHMUECKUX COCTUHEHUSIX — OJJUHAPHBIE U KpPAaTHBIE CBS3H.

[IpencraBnenne o KkiaccupuKaluu oOpraHMyYecKkux BemecTB. HomeHknaTypa opraHMYecKHX
COeMHEHUIl (cucTeMaTHyecKas) W TpUBHAIbHbIE Ha3BaHUS Ba)KHEHIIMX MpeacTaBUTENIEH KIaccoB
OpPraHMYECKUX BEIIECTB.

DKcIepUMEeHTaIbHbIE METObl M3YYEHHUS BELIECTB M MX MPEBpAIICHUI: 03HAKOMJICHHE ¢ 00pa3Lamu
OpraHMYECKHX BEIIeCTB M MaTepHajlaMd Ha MX OCHOBE, MOJEIUPOBAHUE MOJIEKYJI OpraHMYEeCKHX
BEIIECTB, HAOIIO/IEHUE M OIMUCAHHE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPALICHUIO OPraHMYECKUX
BELIECTB IPU HarpeBaHuH (IIaBJIeHUE, O0YTIIMBAHUE U TOPEHHUE).

YraeBoaopoasl
AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUN psl. MeTaH M 3TaH — NpOCTEHIINE MPENCTABUTENN

aJKaHoOB: (M3MYECKHWE U XMMHUYECKHE CBOICTBa (peakluuu 3aMelleHHs] U TOpeHHs), HaXOKIEHUE B
IIPUPOJIE, TIOJyYEHUE U IPUMEHEHUE.



AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOTMYECKMH paa. OTWIEH M NPONWIEH — NpOCTEHIIne
MPE/ICTaBUTENIN AJIKEHOB: (U3WYECKHEe W XUMHUYECKHEe CBOMCTBa (peakuuu THUIPUPOBAHMS,
raJIOr€HUPOBAHUS, THIpaTallii, OKUCIEHUS U MOJIMMEPHU3ALINN ), TIOIYYEHUE U IPUMEHEHUE.

Ankanuensl: OyramgueH-1,3 u metmwiOyraaueH-1,3: cTpoeHHE, BaXKHEHMIINE XUMHUYECKHE CBOMCTBA
(peakius monumepusanuu). [loayueHrne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUECKUH psA. AUETHICH — MPOCTEHIIHA
IIPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOEHME, (U3MUECKHMEe U XUMHMUYECKHE CBOWCTBAa (peakuuu
TUIPUPOBaHUs, TaJOT€HUPOBAHUS, TUAPATALIH, TOPEHMSI ), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. beH3om: coctaB, cTpoeHue, (GU3MUECKUe U XUMUYIECKUE CBOMCTBA (pEaKMy TajJOreHHPOBAHUS
Y HUTPOBAHMUS), NMOJNy4eHHE M MpuMeHeHue. Tomayoln: coctaB, cTpoeHue, Gpusnueckue U XUMHUECKUe
CBOMCTBa (peakuuM TajJOT€HUPOBAHUS U HUTPOBAHUA), MOJYYCHHUE M NpUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHUeCKas CBSI3b MEXy YIIIEBOJOPOAAMHU, IPUHAJICKAITUMH K Pa3JIMYHBIM KIIacCaM.

[TpupoHble HCTOUHUKHU YTieBo10po0B. [Ipupoauslii a3 u nomytHele HedTsHBIE ra3bl. HedTh n eé
npoucxoxaeHue. CrocoObl  mepepabOTKM  HEPTH:  MEperoHka, KpPeKUHI  (TepMUYECKHH,
KaTaIUTUIECKUH ), muposu3. [IpomykTel mepepaboTku HeTH, UX TPUMEHEHHE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKcrepuMEHTAIbHBIE METO/IbI U3YUEHHUs BEIIECTB M UX IMPEBPAILICHUI: 03HAKOMJIEHHE ¢ oOpa3uamu
IIacT™Mace, KaydykoB M pe3uHbl, komiekiun «HedTe» u «YTomb», MOAENIMpoOBaHHE MOJEKYI
YIJIEBOJIOPOIOB M TaJIOT€HOMPOU3BOAHBIX, MPOBEACHHUE MPAKTUYECKON paOOThI: MOyYEHUE STUIICHA U
WU3YyYEHHUE €r0 CBOMCTB.

PacuérHble 3a1a4un.

Beruucnenuss mo YpaBHCHHIO XHMHYCSCKOM pc€aKkuuun (MaCCH, 06’béMa, KOJIN4YECTBa HMCXOJHOI'O
BCIICCTBA WJIM IMPOAYKTA pC€aKHU IO U3BCCTHBIM MACCE, OG"I:éMy, KOJIMYCCTBY OAHOI'O M3 MCXOAHBIX
BCIICCTB UJIK IPOAYKTOB peaKHI/II/I).

Kucsopoacoaep:kaiue opraHudeckne coeTuHeHNs

[IpenenpHBIE OAHOATOMHBIE CHUPTHL. METaHON W STAaHON: CTpPOeHHE, (PU3NYECKUE U XHUMHUYECKUE
CBOMCTBa (peakuuu C aKTUBHBIMU MeTalllaMH, TaJIOT€HOBOJOPOAAMH, TOpEHHE), MPHUMEHEHHUE.
Bomoponnsie cBsizu Mexay MOJEKYJIaMH CHOUPTOB. JlelicTBHME MeTaHOJia M 3TAaHOJa Ha OpPraHU3M
YeJoBeKa.

MHoroaToMHbIE CIIUPTHI. OTUJICHTIINKOIb | TJIMIOCPHUH: CTPOCHHC, (I)I/ISI/I‘-ICCKI/IC N XUMHYCCKHUC
CBOICTBaA (B3aI/IMOI[CI\/'ICTBI/Ie CO MICIIOYHBIMU MCTAJUIaMU, KAQUCCTBCHHAA PCAKIUMA HAa MHOI'OATOMHBIC
CHI/IpTH). HeﬁCTBHe Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHCHI/IC TIIMIECPpHUHA U STUJICHIJIMKOJIA.

@deHoN: CTpOEHHE MOJEKYJbl, (U3NYeCKHMe W XUMHUYEeCKHe CBOicTBa. TOKCHYHOCTH (peHoua.
[Ipumenenue denomna.

AJ'IL,Z[CFI/I,Z[BI " KCTOHEI. d)opMaan[ean, afeTaJIbACTU/: CTPOCHUC, (I)I/ISI/I‘IGCKI/IC n XUMHYCCKUC
CBOMCTBa (peaKHI/II/I OKHCJICHHUS W BOCCTAHOBJICHHA, KadYC€CTBCHHBIC peaKHI/II/I), MMOJIy4d€HHUE U
MMPUMCHCHUC.

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAs M YKCYCHasl KHUCIIOTBI: CTPOCHUE,
(bu3MYecKre U XUMHUYECKHE CBOMCTBA (CBOMCTBA, O0IINE /TSl Kjlacca KUCIIOT, PEaKITus dTEpUPUKAIINHN ),
noixyyeHue U npumeHeHue. CTeapyuHOBasi M OJICMHOBAs KHCIOTHl KaK MPEICTAaBUTEIN BBICIINUX
KapOOHOBBIX KHCIIOT. Mbljla Kak COJTM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.



CrnoxHble 3QHUpPHl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIponu3 cinoxXHBIX 3¢HupoB. JKUpHL
IM'maponus xupos. [Ipumenenue xupoB. bruosiorudyeckas pojb KUPOB.

VrneBonsl: cocTaB, KilaccUpHKalUus YIJI€BOAOB (MOHO-, AM- W Iosucaxapunel). ['mrokoza —
MPOCTEHINNI MOHOCAaXapu: OCOOEHHOCTH CTPOEHHS MOJICKYJIbI, (pr3ndeckne 1 XUMUIECKUE CBOICTBA
(B3aumopeiictBue ¢ rugpokcuiom Meau(Il), okuciaenne ammuadHbIM pacTBOopoM okcuza cepedpa(l),
BOCCTAHOBJICHHE, OpOYKEHUE TIIIOKO3bI), HAXOXK/ICHHE B MIPUPOJIE, TPUMEHEHHE, OMOIOTHYECKasi POJIb.
®otocunTe3. PpyKkTO3a KaK H30MEP IITIOKO3BL.

Kpaxmai u nemnosno3a Kak npupogHbie nonumepsl. CTpoeHHe Kpaxmala U Heiuo103bl. Dusnueckue
Y XUMHUYECKHE CBOMCTBA KpaxMaia (TUAPOIIN3, KAUECTBCHHAS PEaKIUs C HOJIOM).

DKcriepuMEHTAIbHbIE METOIbl U3YUEHHUs BEIECTB M WX IMpPEeBpalleHH: MpoBeaeHUe, HAOI0eHIEe U
OIMCaHHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX
cnuptoB (okucieHue HsTtaHona oxcuaoM wmenu(ll)), MHOroaromMHBIX CHUPTOB (B3aUMOJEHCTBHE
rauepuHa ¢ ruzapokcunom menu(ll)), ampaerunoB (OKUCIEHHE aMMHUAYHBIM pPAacTBOPOM OKCHJa
cepeopa(l) m rtumpoxcumom wmemau(ll), B3ammomelcTBHE Kpaxmaiga C HOAOM), IPOBEACHUE
MPaKTUYECKOU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.

Boluncnenuss mo ypaBHEHHIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOIWYECTBAa HMCXOAHOTO
BEILIECTBA WJIA MPOAYKTA PEAKIMU MO U3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJHOTO M3 MCXOMHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

A30Tcozlep>1<amne OpPraHN4YCCKHEC COCAUHCHUA.

AMHMHOKHCIOTEI KaK an)OTepHI)IG OpTraHU4Y€CKUC COCANMHCHMUA. dusnyueckue M XUMUYECKHE CBOMCTBA
AMHWHOKHUCJIIOT (Ha IIpUMEPEC FJ'II/II_[I/IHa). Bbuonornueckoe 3HaueHre aMHHOKHUCIIOT. HCHTI/I,Z[H.

benku kak mpupoaHBIE BBICOKOMOIEKYISPHBIE coeluHeHus. llepBuuHas, BTOpHYHAs U TpETHYHAs
CTpyKTypa OenkoB. XMMHUYECKHAE CBOMCTBA OCIIKOB: THAPOJIN3, ACHATYpAIlUs, KAYSeCTBCHHBIC PEaKIIUN
Ha OeJKU.

9KCHepI/IMCHTaJIBHBIe METOAbl HU3YYUYCHUSA BCHICCTB U HX npeBpameHI/Iﬁ: Ha6J'IIOI[eHI/IC n OIIMCaHHuC
ACMOHCTPAIUOHHBIX OIIBITOB: ACHATYpAlUs OcIKOB IIPpU HArp€BaHuu, IBETHLIC PCAKIIUU OCIIKOB.

BbicokomonekyIsipHbIe COeUHEHHSA
OCHOBHBIE TIOHATUS XMMHMH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN: MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, CTENEHb IOJMMEpPU3ALUM, CPeJHsIsl MOJeKynsapHas Mmacca. OCHOBHBIE METOJbl CHHTE3a

BBICOKOMOJICKYJIAPHBIX CO€OUHEHUHN — noJmmMepusanua U NOJIMKOHACHCA U,

DKCNEePUMEHTAIBHBIE METO/Ibl U3YUYECHHS BEIIECTB U MX TMPEBPAIICHHUI: O3HAKOMJICHHE C OOpa3liamMu
MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeIMETHBIE CBSI3H.
Peanuzamust MeXnpeaMETHBIX CBsi3eld NOpU  HM3YyYEeHUM oOpraHudeckoil xumuu B 10 kmnacce
OCYIIECTBIISIETCSI Yepe3 MCIOIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W MOHSATHH,

ABJIIIOINUXCSA CUCTEMHBIMU UIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O TUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MOHATHSA: SBJIEHUE, HAYYHBIN (aKkT, TUIIOTE3a, 3aKOH, TeOpHs, aHaIIU3,
CHHTE3, KJIacCu(pUKAIM, NEPUOUNIHOCTD, HAOIIOICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOICTTMPOBAHNUE.



duznka: MaTepusi, SHEPrUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbB, BEIIECTBO,
Teo, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETMUYUHBI U €IMHUIIBI UX U3MEPEHUS.

Buonorus: kierka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHusMe, (OTOCHHTE3, OMOIOTHUECKU
aKTHBHBIC BellecTBa (OCIKU, YIIAEBOIBL, KUPHI, DEPMEHTHI).

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOIIAEMBbIE, TOTIUBO, PECYPCHI.

TexHoorus: IMUIICBLIE IPOAYKTBI, OCHOBBI palWMOHAJIBHOI'O0 IIMTaHWA, MOKOINHUE CPCACTBA,
JICKAPpCTBCHHBIC W KOCMCTHYCCKHUC MNpCraparbl, MAaTCpUaIbl U3 HCKYCCTBCHHBIX W CHHTCTUYCCKHUX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMMUSA
TeopeTnueckne 0CHOBbI XUMHH

XuMu4eckuil sneMeHT. AToMm. Sapo aTtoma, M30TOMNBL. DIEKTPOHHAs 000J0YKa. DHEpreTHYecKue
YPOBHH, IOAYPOBHH. ATOMHBIC OpOuTanu, s-, P-, 0- smemeHTh. OCOOCHHOCTH pacHpeACICHHS
ANEKTPOHOB MO OpOUTaiIsiM B aTOMax »JJIEMEHTOB IMEPBBIX YETHIPEX MEPUOMIOB. DIEKTPOHHAs
KOH(Urypalus aToMoOB.

[lepuoanueckuii 3akoH u [leproauueckas cucrema xumuueckux snemeHToB /1. Y. Menneneesa. Csi3b
nepuoandeckoro 3akoHa u Ilepuonuueckoil cucremsl xumuueckux 3nementos Jl. M. Menpaeneesa ¢
COBPEMEHHON TEOpHEHl CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB XUMHUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX MMHU IPOCTBIX M CIIOKHBIX BEIIECTB I10 IpyIIaM U Nepuojam. 3HaueHue
MIEPUOJNYECKOI0 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBsI3b. BuAbl XMMHYECKOW CBsi3M (KOBAJIGHTHAs HETOJSpHAs U
MOJIIpHAsi, MOHHAsA, MeTalmudeckas). MexaHu3Mbl 00pa30BaHMsS KOBAJICHTHOW XHWMHUYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-AKIENTOPHKIN). Bogopoanas cBsi3b. BaqeHTHOCTh. DIEKTPOOTPUILIATETEHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYISPHOrO M HEMOJEKYISIPHOTO CTPOCHMs. 3aKOH IOCTOSHCTBA COCTaBa BEILECTBA.
Tunsl KpUCTAINIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWMCTBAa BEUIECTB OT THUIA KPUCTAIUIMYECKON
PELIETKY.

[TonsiTue o nucnepcHbIX cucreMax. McTuHHbBIE W KOJUTOMIHBIE pacTBOPBL. MaccoBasi 101 BELECTBA B
pacTBope.

Knaccudpukanus Heopranmueckux coenuHeHud. HomeHknatypa HeOpraHMYeCKMX — BEIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHAUICIKALUX K PA3TIUYHBIM KJIACCAM.

XuMuueckas pcaKuus. Knaccmbmcaunﬂ XHUMHUYCCKUX pCaKI_II/Iﬁ B HCOpPaHHqCCKOﬁ u OpFaHquCKOﬁ
XHUMHH. 3aKOH COXPAaHCHUA MACChbl BCIICCTB, 3aKOH COXpPAaHCHHUA MW MPEBPALICHHA OSHEPTHUH IIPpU
XUMHUYCCKUX PCAKIHAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT PazIUYHBIX (pakTopoB. OOpaTHUMble peakiuu. XUMHUYECKOe
paBHOBecHe. DaKTOPBI, BIUAIONIME HA COCTOSTHUE XUMUYeCcKOro paBHoBecus. [Ipunnum Jle [laTense.

3J'ICKTpOJ'II/ITI/ILICCKa$I Jucconuranms. CunbHbIe U cl1a0Oble QJICKTPOJIUTHI. Cpez[a BOOHLBIX pPacTBOPOB
BCIICCTB. KHUCJasd, HeﬁTpaHBHaﬂ, oIeja04Has.



OKMCIINTEIIFHO-BOCCTAHOBUTEIbHEIC pCaKknuu.

OKcIlepUMEHTAIbHbIE METOJbl HM3Yy4EHHs BEIIECTB M HUX IMPEBPALICHUN: JAEMOHCTpAaLUs TaOJuIy
«Ilepuoguyeckas cucreMa xumuyeckux dyeMeHToB [[. M. MenneneeBa», u3ydeHHe MoOJenei
KPUCTAUNINYECKUX PELIETOK, HAOIIOICHUE U ONKUCAaHUE IEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OINBITOB
(pa3noxeHue NEPOKCUAA BOAOPOAA B NPUCYTCTBUM KaTaau3aTopa, ONPEIENICHUE CPEeAbl PACTBOPOB
BEIIECTB C IOMOUIbI0 YHHBEPCAIBHOIO HHAMKATOpPA, pEeaklUd HMOHHOIO OOMEHa), INPOBEIECHHE
MPAaKTUYECKON paboThl «BiusiHUE pa3nu4HbIX (GaKTOPOB Ha CKOPOCTh XUMUYECKOHN PEaKIimy.

PacuérHble 3a1a4un.

Pacuérel 10 ypaBHEHUSAM XMMHUYECKUX PEAKLIMMA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI, pACYETHI C
HCIIOJIb30BAHNEM IIOHATHUS «MACCOBAs A0 BEILECTBAY.

Heoprannyeckasi Xumus
Hemeramnsl. Ilonoxenue nHemerawioB B Ilepuoandeckoil cucreme xumuueckux snemeHTos J[. M.
MenjieneeBa U 0COOEHHOCTH CTPOEHHUsI aToMOB. DHU3MYECKUE CBOICTBa HEMETAJUIOB. AJUIOTPOIUS

HEMETAJIOB (Ha IpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XUMUYECKUE CBOMCTBA BAXHEUINIUX HEMETALIOB (TaJlOTEHOB, cephl, a30ta, ¢docdopa, yriepoaa u
KPEMHHUS1) U UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOJHBIX COSTUHEHUN).

[IpuMeHeHNne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnbl. Ilonoxenune meramwioB B Ilepuogmyeckod cucreMe XMMHYECKMX 3ieMeHToB /J[. M.
MenneneeBa. OcoOEHHOCTH CTPOEHMS JJIEKTPOHHBIX 000JI04eK aToMoB MeTauioB. OOmue
¢usnveckne cBoWcTBa MeTawioB. CIUlaBbl METAJIOB. OJEKTPOXMUMHYECKHH sl HaNpsHKSHUH

MCTaIJIOB.

XUMUYEeCKHEe CBOMCTBA BAKHEHUITUX METAIIOB (HATPHM, Kamuil, KalblUWi, MarHui, aTlOMUHUHN, [IUHK,
XPOM, KEeJe30, MEJIb) U UX COSTUHEHUH.

O6mue cnocoObl moydeHus: MeTauioB. [IpuMeHeHue MeTamuioB B ObITY U TEXHUKE.
DKCHEpUMEHTAIbHBIE METOABbl M3YYEHHMS BEIIECTB M HUX MPEBPALIECHUN: HW3YYEHUE KOJUIEKIINU
«Mertaibl U CIJIaBbl», 00Pa3ll0B HEMETAIJIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4, HAOII0ACHUE U
OTMCaHWEe IEMOHCTPAIIMOHHBIX U TaOOPATOPHBIX OMBITOB (B3aMMOACHCTBHE THAPOKCHIA AIFOMUHHUS C
pacTBOpaMH KUCJIOT U IIeJI04Yei, KaueCTBEHHbBIE PEAKIIMU Ha KATHOHBI METAIIJIOB).

Pacuérnble 3amaun.

Pacu€rel macchl BemrecTBa MM O00bEMA Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA, Macce HIIU
00BEMY OJHOTO W3 YYACTBYIOUIMX B pEAKIIMM BEIIECTB, pacdy€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJJHO U3 BEUIECTB HMEET IPUMECH.

XUMHUA U )KH3HD

Ponp xuMuu B obecrieueHun HKOJIOTMUECKOl, IHEPTeTUYECKOM M MUILEBON 0€30MacHOCTH, pa3BUTUU
MeauUUHBL. [IoHATHE 0 HAyYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

Hpe,Z[CTaBJ'IeHI/Iﬂ 00 O6IJ_II/IX HAaYYHBIX IPpUHOHUIIAX MTPOMBIIIJIICHHOI'O ITOJYUCHUA BaKHEHIITUX BEIIECTB.



UYennoBek B MHUpeE BELIECTB U MAaTEPUAJIOB: BaXKHEHIINE CTPOUTEIIBHBIE MATEpUabl, KOHCTPYKIIMOHHBIE
Marepuanbl, KpacKd, CTEKIO, KepaMuKa, Marepuanbl i DJJIEKTPOHUKH, HAHOMAaTepHUabl,
OpraHUYeCcKHe U MUHEpaIbHbIE yI0OpEeHUSI.

XuMusi ¥ 30pOBbE YEJIOBEKa: IpaBWiIa HCIOJIB30BaHUS JIEKAPCTBEHHBIX IpENaparoB, IpaBUIia
0€30IMaCHOTO MCIIOIH30BAHMS MPENApaTOB OBITOBOM XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIe CBS3U.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPH M3y4eHHUU OOIIel W HeopraHudecko xumuu B 11 kiacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX NOHATHUH, TaK U MOHATHH,
SIBJISIFOLUXCS. CACTEMHBIMU JUUISL OTAEIIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

O6H_II/IG C€CTCCTBCHHO-HAYYHBIC IMOHATHS: Hay‘leIfI (baKT, THUIIOTE3a, 3aKOH, TCOpHA, aHaJIU3, CUHTEC3,
KJIaCCI/I(bI/IKaI_II/ISI, NEpUOANYIHOCTD, Ha6JIIOI[eHI/Ie, OKCIICPUMCHT, MOACIIUPOBAHUC, USMCPCHHUC, ABJICHHUC.

®dusuka: Marepus, OSHEpPrus, wmacca, aToMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, U30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJa, HHEPreTHUECKU YypOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTtHoe
COCTOSIHUE BEIIECTBA, PU3NICCKUE BEIIMIMHBI U €IUHUIBI UX H3MEPEHUSI, CKOPOCTD.

buonorus: kierka, opranu3M, SKOCUCTEMa, Orocdepa, MaKpo- ¥ MHUKPODIIEMEHTHI, BATAMHUHBI, OOMCH
BEILIECTB B OPTaHHU3ME.

['eorpac¢us: MuHepasbl, FOpHbIE IOPO/IbL, [T0JIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHomorus: XUMHYCCKas MMPOMBIIIJICHHOCTD, MCTAJUTYpTIus, IIPOU3BOJACTBO CTPOUTCIIbHBIX
MaTCcpHajoB, CEJIbCKOXO03AMCTBEHHOE IMPpOU3BOJACTBO, IMTUIICBAA IIPOMBIIIICHHOCTD, (I)apMaI_ICBTI/I‘{eCKaH
IMPOMBINIJICHHOCTh, HNPOU3BOJACTBO KOCMCTHUUYCCKHX IIPCIIapaToB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTCpHaAIOB, DJICKTPOHHAA IIPOMBIIIIICHHOCTb, HAHOTCXHOJIOTI'HH.

2. INIAHUPYEMBIE PE3Y/IBTAThI OCBOEHHUA
YYEBEHOI'O IIPE/IMETA «XHMHA)»

JIMYHOCTHBIE PE3YJIBTATBI

JImgyHOCTHBIE PE3YyIbTAaTbl OCBOCHUA MPECAMETA «XHMHSD JOCTUTAOTCA B €IUHCTBEC y‘-IG6H01>i u
BOCIIUTATEIIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TYMAHUCTUUCCKHMHU, COHHUOKYIIBTYPHBIMU,
AYXOBHO-HPABCTBCHHBIMU [LECHHOCTSIMU W HACaJTaMU pOCCI/H\/JICKOFO rpaxaaHCKoro O6HI€CTB3,
IIPpUHATBIMU B 06IJ_ICCTB6 HOpMaMu U IIpaBUJIaMU IOBCACHU, CHOCO6CTBYIOH_II/IMI/I nponeccam
CaMOIIO3HAaHUsA, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU o6yqa}01u14xcs[.

JIM4HOCTHBIE pE3yJAbTaThl OCBOEHUS IpeAMETa «XHUMHUS» OTpaxaroT CHOPMHUPOBAHHOCTH OIIBITA
MO3HABATENbHOM M NPAKTUYECKOH MAEATeNbHOCTH OOYdYaIOUIMXCS M0 pealin3allid NPUHATHIX B
oOuiecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKoOro BOCIUTAHUA:

OCO3HaHMS OOYYaIOUIMMHCSA CBOMX KOHCTHTYLIMOHHBIX MpPaB M OOS3aHHOCTEH, YBAXKEHHs K 3aKOHY M
MIPaBOIIOPSIIKY;

MMpEACTABICHUA O COUAJIIBHBIX HOpMaX U IMpaBUjIaxX MEKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTU MPHU CO3JaHUHM y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M [MO3HABATENbHBIX 3371a4, BHITOJTHEHUN XUMHYECKHX YKCIIEPUMEHTOB;



CIOCOOHOCTH TOHMMAaTh M IMPHUHUMAThb MOTHUBBI, HaMEPEHHS, JOTMKY M apryMEeHTbl APYTUX INpHU
aHaJIM3€ pa3IMYHBIX BUJIOB yUEOHOH NeATEIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HaCJIEIUI0 OT€UECTBEHHOU XUMUU;
YBaXXEHUSI K MPOIECCY TBOpUYECTBA B OOJACTH TEOPUUM M MPAKTUYECKOIO MPUMEHEHUS XHUMUH,
OCO3HAHUS TOTO, YTO JOCTHIKCHHSI HAYKH €CTh PE3YJIbTAT JUIMTEIIbHBIX HAOJI0OICHNUN, KPOTOTIUBBIX

OKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOI'O TPpydad y‘-IéHbIX " IPAKTUKOB;

HHTEpECAa MW II03HABATCJIbHBIX MOTHBOB B IIOJIYYCHHMHU W IIOCICAYIOIICM aHAJIMN3E I/IH(l)OpMaI_II/II/I (¢}
MEPCAOBLIX NOCTHIKCHUAX COBpeMeHHOﬁ OTCUYCCTBCHHOM XHMUH,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA .
HPaBCTBCHHOI'O CO3HAHU, STHYCCKOI'O IMMOBECACHU,

CIIOCOOHOCTH OLICHUBAThL CUTyalluH, CBA3AHHBIC C XHMHUYCCKHUMU ABJIICHUAMH, U TPHUHUMATH
OCO3HAHHBIC PCUHICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJICHUEC U IMOCTYIIKH CBOUX TOB&pHHICfI C HO3HIII/II>1 HPAaBCTBCHHBIX U
IIpaBOBbIX HOPM K OCO3HAHUEC HOCJ'IG,Z[CTBI/Iﬁ OTHUX ITOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHMMAaHHUS LIEHHOCTEN 30pOBOTr0 U Oe30macHoro odpasza >KU3HU, HEOOXOJIMMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOMIoIeHUsT TIPaBUJI 0€30MacHOr0 OOpaleHHsl ¢ BEUIECTBaMH B OBITY, MOBCEAHEBHON XU3HU U B
TPYAOBOM AEATEIbHOCTH;

IIOHUMaHHWsA L[OCHHOCTU IMpaBUJI HWHAWBUAYAJIBHOTO W KOJUJICKTUBHOI'O 0e301macHOTO IIOBCIACHUA B
CUTYyalMiX, YIpOXarOIUX 3J0POBbIO U JKU3HU J'IIO,Z[GI\/'I;

OCO3HAHMS TOCJEICTBUA M HETPHUITUS BPEIHBIX MPUBBIUEK (YHOTPEOICHHUSI alKOTOJIsl, HAPKOTHUKOB,
KypeHHs1);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘{e6HO'I/ICCJ'IeI[OBaTeJ'ILCKOI71 JACATCIIbHOCTH, O6H.ICCTB€HHO
HOHGSHOﬁ, TBOp‘-IGCKOﬁ " APpYyrux BUJAaX ACATCIBHOCTU,

YCTAHOBKHU HA AKTUBHOC YYaCTUC B PCHICHHUU IMPAKTHYCCKUX 3adavd COLIMAJIbHOM HAIlpaBJICHHOCTH (B
paMKax CBOCTO KJracca, HIKOJ'II)I);

UHTEpeca K MPAKTHYECKOMY H3YYEHHUIO Npo(eccuil pa3IudHOro pojaa, B TOM 4YHCIE Ha OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAaHUN 110 XUMUH;

YBaXEHUS K TPYAY, JIOIIM TPyJa U pe3yJbTaTaM TPYIOBOH JCSITEIBHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIAYATbHONW TPAeKTOpPHH OOpa3oBaHus, Oymymiei

npodeccun U peanuzandyd COOCTBEHHBIX KH3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;



6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTHYSCKH IIeJICCOO0PA3HOT0 OTHOIICHHS K MPHUPOE, KaK HCTOYHUKY CYIIECTBOBAHUS YKU3HU Ha
3emie;

IMOHMMAaHUS TJI00AJIBLHOIO XapaKkTepa 3KOJIOTrMYCCKUX Hp06H€M, BJIMAHUA SKOHOMHUYCCKUX IMPOLCCCOB
Ha COCTOsSIHHUEC HpHpOI[HOﬁ u COHH&HBHOﬁ CpE€akbl;

OCO3HaHHUA H€O6XOI[I/IMOCTI/I HCIIO0JIb30BaHUA ,Z[OCTI/I)KGHI/Iﬁ XUMHUU [JIA  PEHICHUS  BOIIPOCOB
palluOHAJIBHOI'O MPpHUPOAOII0JIb30BaAHNA,

AKTUBHOTO HENPUSTHUS JACUCTBUN, MPUHOCALIMX BpEI OKpYXKAlolled NPUPOJHONW cpene, yMEHUus
MIPOTHO3UPOBATh HEOIATONPUSTHBIE KOJOTUYESCKUE TOCICACTBUS MPEANPUHUMACMBIX JCUCTBUN U
MpeI0TBPALIATh UX;

HAJIMYUS Pa3BUTOTO KOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHUECKON KYyJIbTYpHI, OIBITA JAEATEIBHOCTH
HKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHUS pPYKOBOACTBOBaTbCI HMH B  IIO3HABATEIIbHOM,
KOMMYHUKAaTHBHOW W COLMAJIBHOM IPAKTUKE, CIIOCOOHOCTH W YMEHHS AaKTUBHO HPOTUBOCTOSTH
uaeosioruu xemohoouwu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

chopMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIECTBEHHON MPaKTHKH;

MOHWMAaHMsI CTICHU(PUKHA XUMHUHM KaK HAyKd, OCO3HaHHA €€ poir B (DOPMUPOBAHHM PAMOHAIHLHOTO
HAy4YHOI'O MBILIUIEHUS, CO3/IaHUM LIEJIOCTHOTO MPEICTaBIECHUs 00 OKpYXKaroIeM MUPE KaK O €MHCTBE
IPUPOJBI U YEJIOBEKA, B IIO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M PELICHUH MPOOJIEM COXpaHEHUs
IIPUPOJIHOTO PABHOBECUS;

yOeXIEHHOCTH B 0000 3HAYMMOCTH XUMUHU JJIs1 COBPEMEHHOM [IMBUIIM3AIMU: B €€ T'YMAaHUCTUYECKON
HaIpaBJIECHHOCTH M BaXHOW pPOJM B CO3JaHUM HOBOW 0a3bl MaTepUAIbHON KYNbTYpPbl, pEIIEHUU
r7100abHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS UEIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILEBON
U 3KOJIOTUYECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYeHNH YCIOBUHM YCHEIIHOro Tpyda U
HKOJIOTUYECKH KOM(POPTHOM KHU3HHU KaXKAO0T0 WiIeHa OOILEeCTBa;

€CTECTBEHHO-HAyYHON T'PAMOTHOCTH: NMOHHMAHMS CYHIHOCTH METOJOB IIO3HAHUs, MCIOJIb3YEMBIX B
€CTECTBEHHbBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BATh MOTydyaeMble 3HAHUS JJIS aHAIU3a U OObSICHEHMS
SIBJIGHUN OKPY’KAIOLIEro MHUpa U MPOUCXOASIIMX B HEM MU3MEHEHUH, YMEHHS JeaTh 00OCHOBAaHHbBIE
3aKJIIOYEHHs] Ha OCHOBE HAyYHBIX (PaKTOB M MMEIOLIUXCS JAHHBIX C IEJIbI0 MOIYYEHHUS JTOCTOBEPHBIX

BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HUCIOJIb30BATh XMMUUYECKHE 3HAHUS JUIsl peIlIeHUs TPOOJIEM B peallbHbIX
KHU3HEHHBIX CUTYalUsX;

HHTEPECCA K IMTO3HAHUTIO U HCCIIeT0BATEIbCKOM JACATCIIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BAHMIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUI 110 XUMHU B COOTBETCTBHUH C )KHU3HEHHBIMHU IMOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3InYHbIX cepax MpodhecCHOHATbHON e TeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI



MertarpeaMeTHbIe pe3yJbTaThl OCBOSHHs y4eOHOro mpeaMeTa «XHUMUsS» Ha YPOBHE CPETHEro O0IIero
00pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC  JUIsI  (OPMUPOBAHUS  MHUPOBO33PECHUS  OOYYAIOIIHUXCS  MEXKIUCIUTUTMHAPHBIC
(MexIpeMeTHbIe) OOIeHAYyYHbIE MOHATHS, OTPAXKAIOLIUE IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U
crenu(puKy METOJIOB IIO3HAHUSA, HCIOJIB3YEeMBIX B E€CTECTBCHHBIX HayKax (Marepwisi, BEIIECTBO,
SHEprus, SBJICHHE, MPOLIECC, CUCTEMa, HAayYHBIM (akT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusi, KCCIieI0BaHNe, HAOIIOCHHE, U3MEPEHHE, IKCIIEPUMEHT U JAPYTHUE);

YHUBEpCaJbHbIE Yy4yeOHBbIC JCHCTBUS (ITO3HABATENbHbIE, KOMMYHHKATHBHBIC, PETYJSTHBHEIC),
oOecneunBamomye ¢GopMupoBaHue (QYHKIMOHAIBHOW TPaMOTHOCTH M COLMAJIBHOW KOMIETEHLIUU

o0OyJaromuxcs;

CIIOCOOHOCTH 06yqa10m1/1x051 HCIIOJIb30BATh OCBOCHHLIC MCKIUCHUITIIMHAPHBIC, MUPOBO33PCHYCCKUC
3HaHUA U YHUBCPCAJIbHBIC y‘le6HI)Ie ,HeﬁCTBHH B ITIO3HABATEIILHOM M COITHAILHOM ITIPAKTHUKE.

MeranpeameTHble pe3yJbTaThl OTpaXkaroT OBJIAJICHUE YHUBEPCAIbHBIMU y4eOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU JCHCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IO3HABATEJIbHBIMH JAEHCTBUAMM:
1) 6a30BbIe JIOTHUYECKHE AeHCTBUS:
CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaIHM3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ paccMaTpHBaTh;

OMpCaACIAThL LCIW ACATCIBHOCTH, 3aJaBas MNapaMCeTpPbl U KPUTCPUU KX OOCTHIKCHUSA, COOTHOCHUTH
PE3YIbTAThI ACATCIIBHOCTHU C IIOCTABJICHHBIMU LCJIISIMU,

HCIIOJIb30BaTh IIpU OCBOCHHH 3HAaHUM HpI/IéMBI JIOTHYCCKOI'0 MbBINUICHUA — BBIACIIATH XApPAKTCPHLIC
IIPpHU3HAKA MMOHATHU U YCTaHAaBJIMBATb UX B3aMMOCBA3b, UCII0JIB30BAaTh COOTBCTCTBYIOIIHUEC MMOHATUA JIA
0OBSICHEHHS OTACIbHBIX (I)aKTOB n HBHeHI/Iﬁ;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU IJIA KJ'[aCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;
YCTaHaBJIMBATh NPUIHNHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

CTPOUTL JIOTHUYCECKUEC PACCYKIACHUA (I/IHIIYKTI/IBHI)IG, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I), BBISBJIIATH
3aKOHOMCPHOCTH W TIPOTUBOPCUUA B PACCMATPUBACMBIX SBJICHUAX, Q)OpMyHHpOBaTB BBIBOJAbBI H
3aKJIIOYCHUA,

INPpUMCHATE B TIPOLIECCE TIO3HAHUA, HUCIIOJB3YCMBIC B XHUMHU CHUMBOJIMYCCKUC (3H8.KOBBIC) MOACIIN,
HpGO6p330BBIBaTB MOJCJIbHBIC MMPCACTABICHUA — XUMHYSCKHI 3HAK (CI/IMBOJ’I) 9JIEMCHTA, XUMHWYCCKas
(l)OpMy.Ha, YpaBHCHHC XHUMHYECKOH pcaknuun — TIIpU PCHICHUU y‘le6HBIX IIO3HABAaTCIBbHBIX H
MPAaKTUYCCKUX 3adad, MPHUMCHATbL HA3BAHHBLIC MOJCJIBHBIC MPCACTABICHUA IJIsI BBIABJICHUA
XAapPaKTCPHBIX ITPU3HAKOB U3YyUACMbIX BCHICCTB U XUMHWYCCKUX peaKLIPIfI.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE TeliCTBHS:
BJIaZICTh OCHOBAMHU METOJI0B HAYUYHOT'O IMMO3HAHHW BEIIECCTB U XUMHUYCCKUX peaxunﬁ;
dbopmynupoBaTh 1M W 3aJa4d HMCCIEIOBAHUS, MCIOJIH30BATh TOCTABJICHHBIE M CAMOCTOSTEIHLHO

C(pOpMy.TII/IpOBaHHBIC BOIIPOCHI B KAYCCTBC HMHCTPYMCHTA IMO3HAHHUA W OCHOBBI JJIA (I)OpMI/IpOBaHI/IH
THUIIOTE3EI IO IMMPOBCPKE MPABHUIIBHOCTH BBICKA3bIBACMBIX CY)K}IeHHﬁ;



BJIAJIETh HABBIKAMHU CAMOCTOSITEIIBHOIO IIJIAHUPOBAHUS U NPOBEIACHUS YUYEHUUYECKUX SKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHMs HAOIIOAATH 3a XOJIOM IpOIiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €0
pe3ynbrat, (opMmynupoBaTh 00OOIIEHUS W BBIBOABI OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YILTATOB
HCCIIEIOBaHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJIETaHHON paboTe;

npUOOpeTaTh OIBIT YYECHHUECKOW HCCIIEAOBATENILCKOM M IMPOEKTHOW JAEATENbHOCTH, MPOSBIISATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJOB pEIIEeHUs NPAaKTUYECKUX 3ajad,
IIPUMEHEHHUIO PAa3JIMYHBIX METOJOB IIO3HAHUS.

3) pa6ora ¢ nungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWH(poOpMAIMK (HAy4YHO-TIOMYJISIpHAs JIHTEparypa
XUMHUYECKOTO  COJIep’KaHUs, CIOpaBOYHBbIE TmocoOus, pecypchl HHTepHera), aHaIM3UPOBATH
MHGOPMALIMIO PA3IUYHBIX BUIOB U (OPM IMPENCTaBICHHS, KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh
Y HENIPOTUBOPEUYUBOCTH;

(dhopMyIIMpOBaTh 3alpOChl U MPUMEHATH Pa3IMYHBIE METOABI MPHU MMOUCKE M 0TOOpe MHpOopManuu,
HE0OXOIMMOM /s BHITIOJTHEHUST y4EOHBIX 3a/1a4 OMpeIeIEHHOTO TUIIA,

npnoGpeTaTL OIIBIT HMCIIOJB30BaHUA I/IH(1)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHbIX TEXHOJIOTHH U Pa3INIHbIX
IIOMCKOBBIX CUCTEM,

CaMOCTOSITENTFHO BBIOMPATh ONTUMANBHYIO (OpPMY HIpeAcTaBieHUs WH(pOpMAMH (CXEeMBbl, TpapuKw,
JMarpaMMbl, TaOJIULbl, PUCYHKU U JIpyTHeE);

HCIIOJIb30BaTh HAy4YHBIH S3bIK B KayeCTBE CpEACTBA IpU paboTe ¢ XMMHMUYECKON HH(OpMaluein:
OPUMEHSTh MEXKIpeIMeTHbIe ((DU3MYECKUe M MaTeMaTH4eCKHe) 3HAKH M CHMBOJBI, (OPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U Hp606pa3OBI>IBaTI) 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATIAJHOCTH.
OBjaaaenue YHuBEPCAJIBbHBIMUA KOMMYHUKATUBHBIMHA JelCTBUAMM:

3a1aBaTb BOIIPOCHI 110 CYIIECCTBY O6Cy)K,I[&CMOI>i TEMBI B XOJ€ Juajiora 1/WIH JAUCKYCCHHU, BBICKA3bIBATH
niacu, q)OpMYJ'II/IpOBaTB CBOM NPCIIOKCHHUA OTHOCUTCIIbHO BBITTOJTHCHUA Hp@l[J'[O)KGHHOfI 3aJa4u,

BI)ICTyrIaTI) C HpCSGHTaHI/Ieﬁ pGSYHI)TaTOB HOSH&B&TGHBHOﬁ JACATCIIbHOCTH, HOJ'Iy‘IeHHI)IX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBINOJIHEHUM XUMHYECKOTO 3KCIEPUMEHTA,
MPaKTUUECKOW pabOThl MO HCCIEJOBAaHUIO CBOWCTB HM3ydaeMbIX BEIIECTB, peau3aliu y4yeOHOro
mpoekta u (GopMynHpoBaTh BBIBOJABI IO pe3yabTaTaM MPOBEAEHHBIX HCCIENOBAHUN MYTEM
COTJIaCOBAHUS MO3UIIMKA B XOJ€ OOCYKIeHUS U 0OMEHAa MHEHUSIMH.

OByageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYIIECTBIISATH CBOIO IO3HABATEIbHYIO JEATEIBHOCTD, ONPENEIss €€
Henu W 3a/ladd, KOHTPOJUPOBATH M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IpeaaraeMblii
QJITOPUTM JICHCTBHM MpPU BBHINOJHEHUHM y4eOHBIX M HCCIIENI0BATEIbCKUX 3ajlady, BHIOMpaTh Haubolee
3¢ (eKTUBHBIN CITOCOO UX pelIeHusl ¢ YIYETOM MOITYYSHHs] HOBBIX 3HAHUN O BEIIECTBAX U XUMHUYECKHUX
peakuusx;

OCYHICCTBIIATE CAMOKOHTPOJIb CBOEM IeITeIbHOCTH Ha OCHOBE CaMOaHaIn3a U CaMOOLICHKH.

HNPEAMETHBIE PE3YJBbTATHBI



10 KJIACC

[IpeameTHbie pe3ynabpTaThl 0CBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KApTHUHBI
MHUpa, pOJIM XMMHUU B TO3HAHUM SIBJICHUH NPHUPOAbI, B (OPMHUPOBAHUU MBIILICHUS U KYJIbTYPHI
JTUYHOCTH, € (QYHKIIMOHATBHONW TPaAaMOTHOCTH, HEOOXOIUMOW JJIsi PEUICHUS MPAKTUYCCKUX 3aJad U
AKOJIOTMYECKH 000OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHWMHMYECKMX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIMINE MOHATHUS
(XMMHYECKUII  DJIEMEHT, aToM, OJJIGKTpOHHas O000JOYKa aroma, MOJIeKyJa, BaJCHTHOCTb,
ANEKTPOOTPHUIIATETLHOCTh, XUMUUECKasl CBA3b, CTPYKTYpHas opmyina (pa3BépHyTas U COKpalEHHas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOJHBIN CKelleT, (YyHKIIMOHATbHAS TPYIIa, paarKal,
M30MepHs, U30MEPbI, TOMOJIOTHYECKUH psAJl, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPOJ U a30TCOAECpKALIUE
COEJIMHEHUS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIE COSTUHEHHUS ); TEOPUH U
3aKOHBI (Teopus CTpPOeHUs opraHuyeckux BemecTB A. M. ByriepoBa, 3akOH COXpaHEHHS MAaccChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHMUS, JIEKAIIUE B
OCHOBE MOHUMAaHMSI MPUYMHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBICHUMN, (DaKTOIOTHUECKHUE CBEJICHUS
O CBOWCTBaxX, COCTaBe, IOJYy4YeHWH M OE30MACHOM HCIOJb30BAHUU BAXHEUIIUX OPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa,

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATh XapPaKTCPHBIC IIPHU3HAKH HOHHTHﬁ, YCTaHaBJIMBAaTb HX
B3aUMOCBA3b, HCIIOJIB30BATh COOTBCTCTBYIOIIUC IIOHATHA IIPpW OIHMCAaHUKU COCTaBa, CTPOCHHUA U
npeBpameHI/Iﬁ OpPraHu4YCCKux COCHHHGHHﬁ;

cOPMHUPOBAHHOCTh ~ YMCHHM  HUCIOJIB30BaTh XUMHUYECKYI0O CHMBOJIMKY JUISI  COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOW) (OpMYyT OpPraHUYeCKUX BEUIECTB U
YpaBHEHUN XMMHYECKUX PEAKIMNA, M3rOTaBIMBATh MOJCIHM MOJIEKYJ OPraHUYECKHUX BEIIECTB MJIS
WUTIOCTPAIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IPUHAUIEKHOCTh U3YYEHHBIX OPTaHUYECKUX BEIIECTB I10
UX COCTaBYy M CTPOEHUIO K ONpEeAEIEHHOMY KJIACCY/TpyIIe COEIUHEHUN (YTIeBOAOPOAbI, KUCIOPOA U
a30TcoJiepKalllie COEIMHEHMs, BBICOKOMOJICKYJIIPDHBIE COEIUHEHHs), JaBaTb MM Ha3BaHUS [0
cucremarnyeckol HomeHknatype (IUPAC), a Takke npUBOIUTH TPUBHAIbHBIE HA3BaHMS OTAEIBHBIX
OpPraHUYECKUX BEIIECTB (ITWJICH, MPOIWJIEH, aleTWIeH, STWICHIVIMKONb, TJHULIEepHH, (eHo,
(dbopManbaeru, aleTanbIeruj, MypaBbUHAs KHUCJIOTa, YKCYCHas KHCJOTa, OJIEMHOBas KHCIOTa,
CTeapHHOBasl KHCIIOTA, IIII0K03a, (PYyKTO3a, Kpaxmall, LIeJUII0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OIPENENATh BHIBI XMUMHUYECKOH CBS3M B OPTaHWYECKHX COCITMHEHHSIX
(oaMHapHbIE U KpaTHbBIE);

C(I)OpMI/IpOBaHHOCTB YMCHUA IPUMCHATD IMOJIOKCHUA TCOPUU CTPOCHHUA OPraHUYCCKHUX BCIICCTB A. M.
BYTJ'IepOBa JUIA OOBSCHEHUS 3aBHCUMOCTH CBOMCTB BCIICCTB OT HUX COCTaBa U CTPOCHUA, 3aKOH
COXPAHCHUS MACChI BCUICCTB;

c(hOpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpPOeHUE, (U3WYeCKue U XUMHUYECKUE
CBOMCTBAa THUIHMYHBIX TMPEJICTABUTEIEH Pa3IUYHBIX KJIACCOB OPraHMYECKHX BENMIECTB (METaH, JTaH,
STWJICH, MPOMWJIEH, aleTWwieH, Oyramuen-1,3, MeruwnOyragueH-1,3, OeH301, MeTaHON, ATaHOI,
STUJICHTJIMKOJb, TIWLEpPUH, (EHOJI, aleTaableTH]l, MypaBbMHAs WU YKCYCHas KHCJIOTHI, TIIOKO3a,
KpaxMal, HeJUII0JI03a, AMUHOYKCYCHAsl KUCJI0Ta), MJUTFOCTPUPOBATHh T€HETUYECKYIO CBSI3b MEXAY HUMHU
YpaBHEHUSMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKINI C HCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHPOBAHHOCTh YMEHMS XapaKTePU30BaTh HCTOYHHMKH YIJIEBOJOPOAHOTO ChIPbs (HEPTB,
MPUPOJAHBIN Tra3, Yrojb), CHOCOOBI MX MNEpepabOTKU U MNPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;



c(OPMHPOBAHHOCTH YMEHHUH MPOBOJIUTH BBIUMCICHUS 110 XUMUYECKHM YpaBHEHHUAM (Macchl, 00bEMa,
KOJINYECTBA UCXO/IHOTO BEIECTBA UM MPOIYKTA PEAKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOT'O M3 UCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BJIaACTDb CHCTEMOM 3HAHUM 00 OCHOBHBIX METOJaxX Hay4YHOI'O IIO3HAHUA,
HCIIOJIb3YCMbIX B XMMHUU MPU U3YUCHHUH BCIICCTB U XUMHUYCCKUX SIBJICHUI (Ha6JIIOI[€HI/I€, HU3MCPCHUC,
OKCIICPUMCHT, MOI[eJ'II/IpOBaHI/Ie), HCIIOJIB30BaTh CHCTEMHBIC XHUMHWYCCKUC 3HAHUA JIA IIPUHATUA
peH_IeHI/If/'I B KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCIICCTBAMHA U UX ITPUMCHCHHUCM,

cOpPMUPOBAHHOCTh yYMEHUW COONMIOJATh TpaBUa TIOJH30BAaHUS XHUMHYECKOH TIOCYAOH U
1abopaTopHBIM 00OpYyIOBAaHUEM, a TaKXe IMpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUI IMJIAHWPOBATH M BBINOJHATH XUMUYECKUN SKCIIEPUMEHT (IIpeBpaIleHUs
OPraHMYECKHUX BEUICCTB IPU HArpeBaHWHU, IIOJyYEHHUE OTWIEHA W H3Y4YCHHE €ro CBOMCTB,
KayeCTBEHHBIC PEAKIIMM OPraHMYECKUX BEIIECTB, JCHATypauus OENKOB NPU HArpeBaHWHU, LBETHHIC
peakiuu O€NKOB) B COOTBETCTBUM C IIPAaBUIAMU TEXHUKU O€30MaCHOCTH INpU OOpaLIEeHUU C
BEUIECTBAMH U  JIaDOpaTOpHBIM  OOOpYIOBAaHUEM, IMPEACTABIATh PE3YyIbTaThl XUMHUYECKOIO
JKCIEpUMEHTa B (hopMe 3alucH ypaBHEHHH COOTBETCTBYIOIIMX peakUuil U (GOpMYyJINpPOBaTh BBIBObI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHMHA KPUTHYECKU AHAIM3MPOBATH XUMHUUYECKYIO MH(OpPMAINIO, MOTY4aeMyIO
U3 pa3HbIX UICTOYHUKOB (CpesicTBa MaccoBoi nHpopMaluu, IHTepHET u Apyrux);

cOpPMUPOBAHHOCTh YMEHUI COOJIIOIaTh TPaBHJIA SKOJIOTHYESCKH [EJIECO00Pa3HOro MOBEICHHS B OBITY
Y TPYIOBOU JESTEIBHOCTH B IENIAX COXPAHECHHUSI CBOCTO 3/I0POBbSI U OKPYKAIOUICH MPUPOTHON CPEIbI,
OCO3HaBaTh OIIACHOCTH BO3[[€I\/JICTBI/I$I Ha XHUBBIC OPraHU3Mbl OHpeIICJIéHHBIX OpraHn4€CKuX BCLICCTB,
noHuMasi cMbici nokaszarens [11K, mosicHITh Ha nmpuMepax crocoObl YMEHBIIICHHUS U PEIOTBPAICHUS
MX BPEIHOTO BO3CHCTBHUS Ha OPraHU3M YCIIOBEKA,;

JJIA o6yqa10mnxcsl C OIpaHUYCHHBIMU BO3MOXXHOCTAMHU 3A0POBbBA. YMCHUC NPUMCHATHL 3HAHHA 00
OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHUSA BCUICCTB U XUMHUYICCKUX SIBJICHUH.

11 KJIACC
[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMuUs» OTpaXKaroT:

Cc(OPMHPOBAHHOCTh MPEICTABICHUN: O XUMHUECKOW COCTaBJISIONIEH €CTeCTBEHHO-HAYYHOM KapTHHBI
MHUpa, pOJIM XMMHUU B TO3HAHUM SIBJICHUH NpPUPOJbI, B (OPMHPOBAHMM MBILUIEHUS U KYJIbTYpPbI
JMYHOCTH, €€ (PYHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIMMOMN sl pelIeHHUs] MPAaKTUYECKUX 3a/1ad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpelie;

BJIAICHUC CI/ICTCMOﬁ XUMHNYCCKHUX 3HaHI/II\/'I, KOTOpafl BKJIFOYACT: OCHOBOIIOJArarImnue IMOHATHUA
(XMMHUYECKU#l 3JIeMEHT, aTOM, W30TOI, S-, P-, 0- AIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJICKYIa,
MOIJIb, MOJ'I?IpHBIfI O6’béM, BaJICHTHOCTD, 3J'I€KTpOOTpI/IHaTe.]'H)HOCTB, CTCIICHb OKHCJIICHHA, XUMHUYCCKasa
CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYecKas, BOJOPOJHAs), KPUCTAUIMYECKas pEemIETKa, THIIbI
XUMHUYCCKUX peaKHHﬁ, paCTBop, 3J'I€KTpOJ'II/ITI)I, HCBJ'IGKTPOJ'II/ITI)I, 3J'IeKTpOJ'II/ITI/I‘—IeCKa$[ Jucconuanus,
OKUCJIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW PEaKI[NH, XUMUIECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS DIEKTPOIUTUUECKON TUCCOIMAIH, mepuoandeckuii 3akoH 1. Y. Menneneesa, 3aKkoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHMS W TMPEBpAIICHUS SHEPIHMH TPU XUMHUYECKUX
peaKHI/ISIX), SaKOHOMepHOCTI/I, CI/IMBOJ’II/I'-IeCKHﬁ A3BIK XMMUH, MHpOBOSSpeH‘—IeCKI/Ie 3HaHHA, JICKaIIue B
OCHOBE MTOHUMAaHMsI MPUIMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (DaKTOIOTHYECKHUE CBEICHUS
O CBOWCTBaX, COCTaBE, IMOJYyYEHWH W OE30MaCHOM HCIIOJIb30BAHUH BAKHEWIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATEIHHOCTH YEIOBEKa,



c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepPHbIC NPU3HAKU TMOHATUH, YCTaHABIMBATh WX
B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS IIPU ONMMCAaHUM HEOPTraHMYECKHUX BELIECTB U
UX IIPEBPALLECHUN;

Cc(OPMHUPOBAHHOCT YMEHHUH HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBiI€HUS (OpMyI
BEUIECTB M YpPaBHEHHUH XMMMUYECKUX peakuui, cucremarudeckyro HomeHkiatypy (IUPAC) u
TPUBMAJIbHBIC HA3BaHMs OT/AEIbHBIX HEOPraHWYECKUX BeLIeCTB (yrapHbI ras, yIJIEKHUCIbIM ras,
aMMHaK, raiéHasi U3BeCTh, Heral€Has U3BecTb, IUThEBAs COJa, IUPUT U JAPYyTUeE);

C(bOpMI/IpOBaHHOCTB YMCHI/If/’I OIpCACIATh BAJICHTHOCTD U CTCIICHb OKHUCJICHUA XUMHUYCCKUX 3JICMCHTOB
B COCJIMHECHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOHN CBsI3U (KOBAJICHTHAs, MOHHAsS, METa/UTMUECKasl,
BOJIOPO/AHAsl) B COCAMHEHUSX, TUIl KPUCTAIMYECKON pEIIETKM KOHKPETHOTO BEIeCTBa (aTOMHAs,
MOJICKYJISIpHAsi, MOHHAs, METALINYECKas), XapaKTep CPeabl B BOJHBIX pPAaCTBOpPAX HEOPTraHUYECKUX
COCIUHCHMUI,

c(OpPMUPOBAHHOCTh yYMEHUW YCTAHABIIMBATH MPUHAIICIKHOCTh HEOPTaHWMYECKHUX BEHIECTB MO HX
COCTaBY K OMPEeIEHHOMY KIIACCy/TpyIIe COeTMHEHUH (MPOCThIE BEIIECTBa — METAJLIbI U HEMETAILIIbI,
OKCH/IbI, OCHOBAHHSI, KHCIIOTHI, aM(OTEpHBIE THAPOKCHIBI, COJIH ),

c(OpPMUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICH Mepuoandeckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYI0, 00BSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHH XapakTepU30BAaTh DJJICKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
ateMeHTOB 1—4 nepuonos Ilepuonuueckoil cucrembl xumuueckux snementos J[. M. Menneneesa,
UCIIOJIb3YS TOHSITUSL «S-, P-, O-3JIEKTPOHHBIC OpOHMTANIN», «IHEPreTHUECKHE YPOBHHY», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JEMEHTOB M UX COCIMHEHUI MO mepuoiaM U
rpynmaMm [lepuoanueckoit cucteMsl XUMUYECKHX dIeMeHTOB []. 1. Menneneesa;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMUCHIBATH) OOMNIME XUMHYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB Pa3IUYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE IT'€HETUYECKOU CBSI3U
MCXKAY HCOPraHNMYCCKUMHU BCHICCTBAMU C ITOMOUIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XHUMHWYCCKUX
peakuuii;

c(OPMUPOBAHHOCTh YMEHHMS KJIACCU(UIUPOBATh XMMUYECKHE PEAKIUHU [0 Pa3IMYHbIM IpHU3HAKaM
(4uCily M COCTaBYy pearvpyrollMX BeLIECTB, TEMJIOBOMY 3(P(EKTy peakiu, U3MEHEHUIO CTeTeHeH
OKHCJIEHHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKIINH, YUaCTUIO KaTalu3aTopa);

c(hOPMUPOBAHHOCTh YMEHHI COCTABJISATh YpPaBHEHUS PEAKIUN pa3IUYHBIX TUIIOB, TOJHBIE U
COKpalIEHHbIE YPaBHEHHsI PEaKIil HIOHHOTO OOMEHA, YUYUTHIBAs YCIOBHS, MIPH KOTOPBIX 3TH pEaKLUU
WIIYT 10 KOHIA;

C(bOpMHpOBaHHOCTB YMCHI/II\/'I NpoBOAWUTL PpPCAKIUH, MMOATBCPIKAAOIMINC Ka4yeCTBEHHBIM COCTaB
PA3JIMYHBIX HCOPraHMYCCKHUX BCHICCTB, PAClIO3HABATH OIIBITHBIM HYTGM HOHBI, TPUCYTCTBYIOIINC B
BOIOHBIX pAaCTBOpPAX HCOPTraHNYCCKHUX BCHICCTB;

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PaCKpbIBATh CYHIHOCTH OKUCIIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKLII/Iﬁ
IMOCPEACTBOM COCTABJICHUA SJICKTPOHHOT'O OajlaHca dTHX peaKum‘/'I;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIMU OT Pa3IMYHbIX
(akTOpOB; XapaKTep CMELICHUS XUMHUECKOTO0 PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIIHETO BO3ACUCTBUS
(npunun Jle Hlatense);

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCPU30BaTb XUMHYCCKUC IIPOLCCCHI, JICKAIIUEC B OCHOBC
IMPOMBIINIJICHHOT'O  IMOJIYYCHUA cepHoﬁ KHCJIOTHI, aMMHaKa, a TaKXeE C(bOpMI/IpOBaHHOCTB



NpPEJCTaBICHUNA 00 OOIMX Hay4yHBIX NPUHIMIAX M SKOJOTMYECKHX MpoOieMax XHUMHUYECKOTrO
IIPOU3BOJCTBA;

c(hOpPMUPOBAHHOCTh YMEHHUH MPOBOIUTH BBIYMCICHUS C HCIIOJI30BAHUEM TOHATHS «MaccOBasi JOJIS
BEIIECTBA B PacTBOpe», 0ObEMHBIX OTHOLICHHUM ra3oB MPU XMMHUYECKHUX PEAKIIMSIX, MAacChl BEIeCTBa
wim o0béMa Tra3oB IO HU3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00bEMY OIHOTO H3
Y4acTBYIOUIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiry Ha OCHOBE 3aKOHOB COXPAaHEHUS
MacChl BEUIECTB, MPEBPAILECHUS U COXPAHEHUS SHEPTHH;

cOpPMUPOBAHHOCTh yYMEHUW COONMIOJATh TpaBUa TIOJH30BAaHUS XHUMHYECKOH TIOCYAOH U
1abopaTopHBIM 00OpYOBAaHUEM, a TaKXKe IMpaBuia OOpalIeHHs C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUI IJIAHUPOBATH M BBIMOJHATE XUMHUYECKUN SKCIEPHUMEHT (pa3iioskeHue
MEPOKCUJA BOJIOPOJA B IPUCYTCTBUM KaTaau3aTropa, OMNPEIEICHUE CpPEeIbl PacTBOPOB BEILIECTB C
MOMOIIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE PA3IMUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOMN
peakuuu, peakiuud HOHHOrO0 OoOMeHa, KauyeCTBEHHbIE peakluu Ha cyib(aT-, KapOOHAT- U XJOPHJI-
AHUOHBI, Ha KAaTHOH aMMOHMS, pPEUIEHHE S3KCIEPUMEHTAJIbHbIX 3ahad no TemaM «MeTamael» u
«Hemerannel») B COOTBETCTBUH C MPaBUJIaMU TEXHUKU 0€30MaCHOCTH MPH 00pallleHUuH ¢ BEIIeCTBAMU
1 1a00paTOpHBIM 000PYI0OBaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOT0 3KCIIEpUMEHTa B opMe
3alMCH YPaBHEHHUH COOTBETCTBYIOUIMX peakuuid u (GopMynHpoBaTh BBIBOJBI Ha OCHOBE JTHUX
pe3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMHUUYECKYIO MH(OpMAIHIO, MOITY4aeMykO
U3 pa3HbIX UCTOYHHUKOB (CpPeICTBa MaCCOBOM KOMMYHHUKaIMK, IHTEpHET U IpYyrux);

cOpPMUPOBAHHOCTh YMEHUI COOJIIO/IATh TPaBHJIA SKOJOTHYESCKH IENIECO00Pa3HOT0 MOBEICHUS B OBITY
Y TPYIOBOU JESTEIBHOCTH B IENIAX COXPAHECHUSI CBOCTO 3/I0POBbS U OKPYKAIONICH MIPUPOTHON CPEIbI,
OCO3HaBaTh OITACHOCTH BO3I[€I>1CTBH$I Ha KUBBIC OPraHU3Mbl OHpeIICJIéHHI)IX BCIICCTB, ITIOHUMAasA CMbICJI
nokazarens [1JIK, moscHATh Ha mpuMepax crnocoObl YMEHBIICHHS U MPEIOTBPALICHHUS WX BPEIHOTO
BO3/ICHCTBHUS Ha OPraHU3M YEJIOBEKa;

HJIA o6yqa101u14xc5{ C OI'paHUYCHHBIMU BO3MOXXHOCTAMHU 3OO0POBBA: YMCHUC NPHUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOAAX MO3HAHUA BCIICCTB U XUMHYCCKUX SIBJICHHI.

3. TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI O IIPE/IMETA

«XUMHU»
10 KJIACC
Ne m/m Tema ypoka KoanuectBo| JiaekTpoHHbIe HM(POBHIE
4acoB o0pa3oBaTesibHbIE PeCypChl
Bcero

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH

IIpenmer OPraHU4eCKOU XHAMUH, eé 1 bubnmnoreka
BO3HHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE IIOK https://myschool.edu.ru/
Teopust CTpOEHHSI OPraHUYECKUX COCIMHEHHM A. 1 bubnmoreka
M. BytiiepoBa, €€ OCHOBHBIE TOJIOKSHHUS ITOK https://myschool.edu.ru/

[IpencraBienue o Ki1accU(pUKAUN OPTraHUYECKUX
BenlectB. Homenknarypa (cucremaruueckas) u| 1l
TPUBUAJIBHBIE HA3BAHUSI OPTaHUYECKUX BEILIECTB

bubnuoreka
HOK https://myschool.edu.ru/
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Pasznea 2. YrieBoaopoanbl

4 AJKaHBI: COCTaB MU CTPOEHHUE, IOMOJIOIMYECKHH 1 bubnuotexa
psin [OK https://myschool.edu.ru/
5 Mertan U 3TaH — MpPOCTEHIINE TPEACTABUTEIN 1 bubnuorexa
aJIKaHOB ITOK https://myschool.edu.ru/
. bubnmnoreka
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 1TOK https://myschool.edu.ru/
7 OTuileH W M[OpONWIeH —  [OpocTeumme 1 bubnuorexa
IPE/ICTABUTEIN AJKCHOB LIOK https://myschool.edu.ru/
8 [Tpaktrueckas padora Ne 1. «IlonyueHnue sTuneHa 1 bubnuorexa
Y M3YYCHHE €r0 CBOHCTBY LIOK https://myschool.edu.ru/
9 Ankanuensl. byraguen-1,3 u metmnOyraauen-1,3. 1 Bbubanoreka
[TonyueHre CHHTETUYECKOT0 KayuyKa U Pe3UHbI LIOK https://myschool.edu.ru/
AJIKMHBI: COCTaB MU OCOOCHHOCTH CTPOCHHS,
. . . bubnuorexa
10 TOMOJIOTUYECKUH psAll. ALIETHIIEH — npocTeimmii| 1 ITOK https://myschool.edu.ru/
MIPEJICTAaBUTENb aJIKHHOB ) —
1 BpiunciieHuss 1m0 ypaBHEHUIO  XUMHUYECKOM 1 bubnuorexa
peaKiuu ITOK https://myschool.edu.ru/
12 Apenbl: 6en301 u Tonyol. TokcuyHocTh apeHoB | 1 EIP(I)6£PII’§tT§§7/mVSChOOI edu.ru/
13 ['eneTmueckas CBSI3b YTJIEBOTIOPOTIOB, | bubnmnoreka
IPUHAUICKAIIMX K Pa3IMYHbIM KJIaccam IIOK https://myschool.edu.ru/
HpnponHm“e UCTOYHUKU YIJIEBOJIOPOIOB: Bubmioreka
14 OPUPOJHBIM Ta3 M TOMyTHbIE HeTsAHbIE rasbl,| 1 ITOK https://myschool.edu.ru/
HeTh U MPOJYKTHI €€ IepepaboTKU ] —
HpI/Ipoz[HLIf: UCTOYHUKHU YIJI€BOJOPOJIOB: Eubimorexa
15 IOPUPOJHBIM Ta3 M TONyTHblE HeQTsAHbIE rasbl,| 1 ITOK https://myschool.edu.ru/
He(Th U MPOJYKTHI €€ epepaboTKu ) —
16 KonTponbHas pabota 1o paszeny| 4 bubnmnoreka
«YTIIEBOIOPOJIBI» ITOK https://myschool.edu.ru/
Pa3nea 3. Kuciopoacoaep:kamue opranudeckue coeJHHeHHs
17 [IpenenbHBIE OAHOATOMHBIE CIUPTHI: METAHON U 1 bubnmnoreka
aTaHoi1. BojgopoHas cBsi3b 1TOK https://myschool.edu.ru/
18 MHoroaroMHbple  COHUPTHI:  JITUICHTIUKONb U 1 bubnmnoreka
TITUIIEPUH 1TOK https://myschool.edu.ru/
19 @DeHoN: CTpOCHHE MOJNEKYINbl, (U3UYEeCKHe U 1 bubnmnoreka
XUMHYECKHE CBOMCTBA, TPUMEHEHHE ITOK https://myschool.edu.ru/
20 Anpneruapl:  GopMalbIeTHI W  areTalbICTH]I. 1 bubnunoreka
AlieToH IIOK https://myschool.edu.ru/
21 OIHOOCHOBHEIE NpeaeabHbIE KapOOHOBBIE 1 bubnnoreka
KHCJIOTBI: MypPaBbHUHAsl M YKCYCHAsI LIOK https://myschool.edu.ru/
29 [TpakTnueckas padorta Ne 2. «CBoiicTBa pacTBOpa 1 bubnuoreka
YKCYCHOU KHCIIOTBI» LTOK https://myschool.edu.ru/
23 CreapuHoBass W  OJICMHOBAasi KHUCJIOTHI, Kak 1 bubnuoteka
NPEICTABUTENN BBICIINX KAPOOHOBBIX KHUCIOT LTOK https://myschool.edu.ru/
‘ 24 ‘ MbU1a Kak COJIM BBICHIMX KapOOHOBBIX KUCIOT, UX| 1 ‘ bubaunoreka
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MOIOIIIee NEUCTBUE

‘ ITOK https://myschool.edu.ru/

Crnoxnble 3Upbl Kak TPOU3BOIHBIE KapOOHOBBIX bubnuotexa
25 1 .
KUCIIOT. [ MapOIn3 CII0KHBIX 3()HUPOB [OK https://myschool.edu.ru/
Kupsl: ruaponus, npumMeHeHHe, OMOJIOTUYECcKas bubnmnoreka
26 1 .
POJIb KUPOB I{OK https://myschool.edu.ru/
27 VYrieBonbl: coctaB, kiaccupukaius. BakHeimume 1 Bbubmanoreka
IPE/ICTABUTEIN: TIII0K03a, PPYKTO3a, caxapo3a LIOK https://myschool.edu.ru/
KpaxmMan wu wmemnonosa Kak  NOPUPOJIHBIE bubnmnoreka
28 1 .
HOJIMMEPBI LIOK https://myschool.edu.ru/
KoHntponbHas abota o azzen
29 «KI/ICJI;O 0JICOJIE ncap ue 0 raHIquf:[KHZ 1 brbmmorexa
POACOACHKAIL p IHOK https://myschool.edu.ru/
COEIMHEHUS»
Pasnen 4. A3oTcoaep:kamme opranHudecKue coeIMHeHUus
30 AMWHBI: METHJIAMUH U aHWJIUH 1 bubmorexa
' IIOK https://myschool.edu.ru/
AMUHOKHUCIOTH KaKk aM(OTepHbIE OpraHUYecKue
31 COCIMHEHUS, UX Owuonormyeckoe 3HaueHue.| 1 bubamorexa
A ’ ' LIOK https://myschool.edu.ru/
IlenTuasl
benku kak NIpUPOAHBIE BBICOKOMOJIEKYJISIPHBIE bubnmnoreka
32 1 .
COCTMHCHUS IHOK https://myschool.edu.ru/
Paspnen S. BeicokoMoJIeKy I pHbIE COeIUHEHUS
OcHOBHbIE MOHATHUSA XUMUU bubnmnoreka
33 . 1 .
BBICOKOMOJICKYJISIPHBIX COCTMHCHHIA LIOK https://myschool.edu.ru/
OcHOBHbIE METO/bI CUHTE3a
34 BBICOKOMOJIEKYJIIPHBIX coequHeHuil.| 1 bubmorexa
' ITOK https://myschool.edu.ru/
[InacTmaccel, KaydyyKu, BOJIOKHA
‘ OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34
11 KIIACC
KonuyecTBo|| DiieKTpOHHBIE udpposbie
Ne n/n|| Tema ypoka P unpp
4acoB o0pa3oBaTe/ibHbIE PeCypChl
Bcero
Pasnen 1. Teopernueckue 0CHOBbI XUMHH
1 XUMUYECKUN dIeMEHT. ATOM. OIEKTpOHHas 1 bubnuotexa
KOH(UTYpaIHsi aTOMOB 1IOK https://myschool.edu.ru/
[lepuonnueckuii  3akoH u  llepuoamueckasy
cuctemMa  XuMmuyeckux  anemeHtoB . W bubnuoteka
2 . A1 .
MeHieneeBa, UX CBSI3b C COBPEMEHHON TeopueH| LIOK https://myschool.edu.ru/
CTPOCHHUSI ATOMOB
3aKOHOMEPHOCTHU W3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB U WX COCIUHEHHH TI0
3 TpynmnaM u nepuojam. 3HaueHue nepuoandeckoro| 1 brbmmorexa
Py P ’ p IIOK https://myschool.edu.ru/
3aKOHA U CUCTEMbl XUMHYECKHX 3yemMeHToB J[.M.
MeHeneeBa B pa3BUTHH HAYKH
4 CrtpoeHue BemiecTBa. XHMHYecKas CBsizb, e 1 bubnuoreka
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BUJIBI, MEXAHW3MBI O00Opa30BaHMS KOBAJCHTHOM IHOK https://myschool.edu.ru/
cBs13u. BomopoaHas cBsi3b
BanentHocTs. DIIEKTPOOTPULIATETLHOCTb.
5 Crenenp okuclieHUs. BemecTtBa MOJIEKYJISIPHOTO bubsmotexa
' OK https://myschool.edu.ru/
Y HEMOJICKYJIIPHOTO CTPOCHHUSI 1 P ¥
[TonsiTHe 0 AUCHEPCHBIX cucTeMax. MIcTuHHBIE U
bubnmoreka
6 KOJUIOUJIHBIE ~ pacTBOphl.  MaccoBas  A07s ITOK https://myschool.edu.ru/
BEIIIECTBA B PaCTBOPE ) =
Knaccudukanus u HOMEHKJIATypa
7 HEOpPraHWYeCKUX CcoeAuHEHH. ['eHeTmyeckasy bubnuorexa
CBSI3b HEOPraHWYECKUX BEUIECTB, Pa3IMYHBIX] LIOK https://myschool.edu.ru/
KJIACCOB
Knaccupukanus  XUMHUYECKUX  peakuud B
HEOPraHWYeCKOM M OPraHUYeCKOM XMMHH. 3aKOH|
bubnmoreka
8 COXpaHEHHUs MAacChl BEUIECTB; 3aKOH COXpaHEHUsI ITOK https://myschool.edu.ru/
W TpEeBpalleHUs DSHEPrud TMPH XUMHUUYECKHX ) I
peaKIusIx
9 Ckopocts  peakiuu. OOpaTUMble  peaKIuu. bubnuoreka
XMMHYECKOe paBHOBECHE LIOK https://myschool.edu.ru/
[Ipaktnueckas pabora Ne 1. «BausHue
10 pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOHU bubmorexa
OK https://myschool.edu.ru/
pEeaKIIm) H P s
OnektponuTrueckas auccouuanus. llonstue o
11 BojopoaHoM moka3zareie (pH) pactBopa. Peakiun bubnuoreka
MOHHOTO oOOMeHa. ['Mapoiu3 OpraHMYecKux u LIOK https://myschool.edu.ru/
HEOPraHUYECKHX BEIECCTB
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peaKkiuu.
12 [TonsaTue 06 31eKTpoIU3e pPacIiaBOB U pacCTBOPOB brbmmorexa
g OK https://myschool.edu.ru/
coJiei 1 8 Y
13 KonTponpHas pabota o paszzeny| bubnmnoreka
«TeopeTryeckre OCHOBBI XUMHI) 1IOK https://myschool.edu.ru/
Paspnen 2. Heopranmueckas xummsi
Merautbl, ux mnosnoxenue B Ilepuomnueckoif
14 cucTeMe  Xumuyeckux  omemeHtos . . bubnuorexa
MeHzeneeBa 1 OCOOCHHOCTH CTPOCHHUS aTOMOB. LIOK https://myschool.edu.ru/
O6mue dhuznyecKkrue CBOMCTBa METAIIOB
15 CnnaBel MeTalIOB. DJIEKTPOXUMUYECKUN Py bubnmnoreka
HanpsHKeHUH MeTalJIoB LTOK https://myschool.edu.ru/
XUMHYECKHE CBOWCTBA BaXXKHEHUIIIUX METAJIJIOB EuGImnoTeKa
16 HaTpUM, KaJIMK, KalIbIlUi, MarHui, aTFOMUHUN) U]
f/IX Cge ’ . HHH, ’ ) LIOK https://myschool.edu.ru/
JTTHCHHIA
17 XUMHUYECKHME CBOWCTBA Xpoma, MEAU U UX bubnuorexa
COEIUHEHU I IIOK https://myschool.edu.ru/
18 XUMHUYECKHE CBOWCTBAa IIMHKA, JKele3a U HX bubnmnoreka
COEIUHEHUI IIOK https://myschool.edu.ru/
19 [Ipaktnyeckas pabora Ne 2. "Pemenue bubnuoteka
IKCIIEPUMEHTAIBHBIX 337124 1Mo TeMe «MeTtauibi»" ITOK https://myschool.edu.ru/
20 Hemeramnel, nx nonoxenune B Ilepumoaudeckoi bubanorexa
P
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cucTeMe  XMMHUYeckux oanmemeHToB JI. W IIOK https://myschool.edu.ru/
MeHpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyecKkue CBOWCTBA HEMETAIIOB. AJUIOTPONHS]
21 HEMETAUIOB (Ha TpuMepe Kuciaopoaa, cepsl|| 1 bubsmotexa
’ ’ IIOK https://myschool.edu.ru/
docdopa u yraeponaa)
XUMHUYECKUE CBOMCTBA TAJOIE€HOB, CEPbl M UX| bubnuorexa
22 . 1 .
COEIUHCHUI IIOK https://myschool.edu.ru/
XUMHYECKHE CBOMCTBa aszora, ¢ocoppa M HX bubnuorexa
23 8 1 .
COEIUHCHUI IIOK https://myschool.edu.ru/
XHWMHYECKHE CBOWMCTBA yIJiepojia, KPEMHUS U HX bubnuorexa
24 . 1 .
COEIUHCHUI IIOK https://myschool.edu.ru/
[IpumeHeHre BaXHEUIIMX HEMETAIOB M UX| bubnuorexa
25 . 1 .
COEIUHCHUI IIOK https://myschool.edu.ru/
OO6o0menre U cucTeMaTu3anys 3HaHUK 10 TeMe
26 «Hemertayub». Bpluncinenuss 1o ypaBHEHUSAM 1 bubnmnoreka
XUMAYECKHX pPEaKIUid H  TEPMOXHUMHUYECKHUE IIOK https://myschool.edu.ru/
pacyEThI
[Ipaktuueckass pabora Ne 3. «Pemienue
27 AKCIIEPUMEHTAIIbHBIX 3aja4 o Teme|| 1 bub.morexa
N p " g IIOK https://myschool.edu.ru/
Hemeramns"»
28 Kontponbnaas pabora mo temam «MeTtamibl» U 1 bubnuorexa
«Hemeramib» IMOK https://myschool.edu.ru/
Heoprannueckue # OpraHM4eCKHE KHUCIIOTHI. bubnmnoreka
29 1 .
Heoprannueckue u OpraHn4eckre OCHOBAHUS ITOK https://myschool.edu.ru/
AM@oTepHbIE HEOPTraHWYECKUE M OPraHUYECKUE
30 Coeq)I/IHeil/Iﬂ ’ I'eneTnueckas b cBs3b|| 1 bubamorexa
A ' HOK https://myschool.edu.ru/
HEOPraHUYECKNX U OPTaHUYECKUX BEIIECTB
Paznen 3. Xumus u )Ku3Hb
Ponp xumuu B 0O0€CIEUEeHUHM 3KOJIOTMUYECKOM,
31 SHEPreTHYECKOW W MHINEeBOW Oe3omacHOCTH,|| 1 bubmorexa
p B ’ OK https://myschool.edu.ru/
Pa3BUTUU MEAUITUHBI
[IpeacraBnenuss 00 OONIMX HAYYHBIX MPUHIIAIIAX
32 HpOI\I/[II)IHIJ'IeHHOFO nI(l)In CHZI; BaI))KHeLI\I/JIHII/IX 1 bubmmorexa
p i ITOK https://myschool.edu.ru/
BEILIECTB
33 YenoBek B MUPE BEIIECTB U MaTECPHAIIOB 1 bubmmorexa
pe Betll p HOK https://myschool.edu.ru/
34 X¥UMUS B 370pOBbE YEIOBEKA 1 bubmmorexa
71oP HOK https://myschool.edu.ru/
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