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HOACHUTEJIBHAA 3AIINCKA

JlanHas nmporpamMma pa3zpaboTaHa Ha OCHOBE HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB:

1. ®enepanbublii 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit denepamum».

2. ®I'OC COO (yrBepxaeH mpukazoM MuHHCTEpcTBa 00pa3zoBanus U Hayku Poccuiickoii @enepanuu
ot 17 mas 2012 1. Ne 413, ¢ u3MEeHEHUsAMHU, BHECEHHBIMU MPUKa30M MMHHCTEPCTBA MPOCBEIEHUS
Poccuiickoit ®eneparuu ot 12.08.2022 r. Ne 732)

3. denepanpHas OCHOBHAs 0Opa3oBaTeIbHas MporpaMma CpeHero o0mero oopasoBanus (yIBepxkacHa
npukazoM Munucrepctsa npocseuieHust PO ot 18.05.2023 Ne 37)

4. ®enepanbHas paboyas mporpaMmma 1o ydeoOHomy npeamety «Xumus» (0a30BbI YpOBEHB).

5. Konnenuusa mnpenogaBaHusi yueOHOro mnpenmera «XuUMHUsS» B 00pa3oBaTeNIbHBIX OpraHMU3alusIxX
Poccuiickoit @enepanuu, peain3yonnx OCHOBHbIE 00pa30BaTeIbHbIe IPOTPAMMBI

XUMUS Ha ypOBHE yIi1yOJIIEHHOTO N3YUEHUs 3aHMMAET BaXKHOE MECTO B CCTEME €CTECTBEHHO-HAYYHOT O

oOpazoBanusi  ywammuxcs 10-11 kmaccoB. WM3ydyeHue nmpeamera, peainsyeMoe B YCIOBUSX
T depeHInpOBaHHOTrO, MPOQUILHOTO OO0Yy4YeHMs, MNPU3BAaHO OOeCNeYuTh O00I11e00pa30BaTENbHYI0 U
OOIIEKYThTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOJAMMYIO IS aJanTalu HX K OBICTPO
MEHSIOIIMMCS  YCIOBHSIM KM3HM B COLIMYME, a TAKXKE Ul HPOAOJDKEHHMS OOy4YeHHMs B OpraHM3alMsix
po(hecCHOHAILHOI0 00pa30BaHUs, B KOTOPbIX XUMHUS SIBJISETCS] OHOM U3 NPUOPUTETHBIX TUCLIMILIMH.
B nmporpamme no Xxumuu Ha3HadeHHE IpeaMeTa «XUMHs» MOJy4aeT MOJPOOHYI0 MHTEPIPETALUIO B
COOTBETCTBUHU ¢ ocHOBomojararomumu nosoxeHusMu @I'OC COO o B3auM00OYCIIOBJICHHOCTH TIEJIEH,
CoJIepKaHHUs, pe3yabTaToB 00y4deHUsl U TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBITYCKHUKOB. CBUIETEIBCTBOM
TOMY SIBJISIFOTCS CJIEYIOIIME BBIIIOJIHAEMbIE IPOrPaMMOM 110 XUMHUH (DYHKIIHU:
e uHPOPMALMOHHO-METOIMYECKAs], peau3alis KOTOpoi o0ecrieunBaeT MOIydeHHE MPeICTaBICHHS
0 LeJsIX, COAEp)KaHUM, oOuied crpareruu OOydeHHs, BOCIUTAHHUSA U PAa3BUTUA OOyYarolUXcs
CpeACTBaMU MpeAMeTa, U3y4aeMoro B paMKax KOHKPETHOTO IPOQHIIs;

® OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOopas  IpeJyCMaTpUBAeT  ONpEeAEICHHE:  IPUHIIMIIOB
CTPYKTYPUPOBAHUS U IOCIIEJOBATEIILHOCTU U3YyUEHUs] Yy4EOHOIrO MaTepuaa, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; IMOIXOJIOB K (OPMUPOBAHHUIO COJEP)KATEIbHOH OCHOBBI
KOHTPOJIS U OLIEHKH 00pa30BaTesIbHbIX JOCTHXKEHUHM 00yJatoIXcsi B paMKax UTOTOBOM aTTeCTal[uH
B (hopMe eTMHOT0 rocy1apCTBEHHOI0 3K3aMeHa 110 XUMMUHU.

IIporpamma [yt yriryOJI€HHOTO U3YUEHHS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IPEIMETHOE COJAEp)KaHUe, 00s3aTeIbHOE sl U3YyUECHUsI B paMKax
OTIENBHBIX Mpoduiel, mpeaycMaTpuBaeT pacupeesieHHe U CTPYKTYPUPOBAHUE €ro MO KJlaccam,
OCHOBHBIM COJIepKaTeNIbHbIM JIMHUSAM/pa3JiesiaM Kypca;

e aéT MpUMEpHOE pacHpesiesieHne yueOHOT0 BpEMEHHU, PEKOMEHIyeMOro sl U3y4eHUs OTAEIbHbBIX
TeM;

e [pelaraeT NPUMEPHYIO MOCIEJ0BATENbHOCTh N3yUeHHsI Yyd4eOHOro Marepuana ¢ yu4éToM JIOTMKH
IIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

® aéT METOAMYECKYIO0 HHTEPIPETALMIO eNiel U 3a7a4 U3y4eHus IpeMeTa Ha yriyOlnEHHOM ypOBHe
C y4€TOM COBpPEMEHHBIX IIPUOPUTETOB B CUCTEME CPETHETO 001Ier0 00pa3oBaHMsl, COAECPIKATEIbHON
XapaKTepUCTUKU IJIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS OCHOBHOM 00Opa3zoBaTeIbHOI IpOrpamMmbl
cpeaHero ooiero oopazoBaHust (JITYHOCTHBIX, METANIPEIMETHBIX, IPEAMETHBIX), a TAKXKE C YUETOM
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OCHOBHBIX BHUJIOB y4eOHO-TIO3HABATENbHBIX JEHCTBUN 00YYarOImIErocsi 0 OCBOCHHIO COACPIKAHUS
npeaMera.

[lo BcemM Ha3BaHHBIM MO3WIMAM B TPOrpaMMe IO XHUMHH NPEAYCMOTPEHA INPEEeMCTBEHHOCTH C
oOydJeHHEeM XUMHUHU Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus. 3a MpeaesaMi YCTaHOBICHHOW MPOTrpaMMOi
[0 XUMHMH 00s13aTeIbHOM (MHBAPMAHTHOM) COCTABIIAIOIIEH coepkKaHUsl y4eOHOro mnpeaMera «XUMHs»
ocTaéTcs BO3MOXHOCTH BBIOOpa €ro BapHaTHUBHON COCTaBISIONICH, KOTOpas JOJDKHA OIPEIENsATHCS B
COOTBETCTBUH C HAIPABJICHUEM KOHKPETHOTO MPOQHIIs 00ydeHusI.

B cootBercTBUM ¢ kKOHIENTYalIbHbIMU N0s10keHUSIMU PI'OC COO 0 Ha3HaYeHUH IPeIMETOB 0a30BOrO
u yriyOn€éHHOTO YpOBHEM B cucreMe OU(EepeHLIUpPOBAHHOTO OOy4YeHHs] Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHUsl XUMUS Ha YPOBHE YIiyOIEHHOTO M3YYEHHs HANpaBJICH HA PEaH3alrio MPEEMCTBEHHOCTH C
MOCIIEAYIONUM JTAalloM TOJyYeHHsS XHMHYECKOTO OOpa30BaHWS B paMKaxX HW3YUEHHS CHEIHaIbHBIX
€CTeCTBEHHO-HAYYHBIX U XHMHUYECKUX TUCIHIUINH B By3aX M OPraHU3AIUAX CPEIHETO MPO(ECCHOHATBHOTO
oOpazoBanus. B 9Toll cBs3M uW3ydeHHWe mpeaMmera «XUMHS» OPHUEHTUPOBAHO TPEHMYIIECTBEHHO Ha
pacmpeHue M yriayOleHHe TeOpeTHYECKOH W TPaKTUYEeCKOH MOJTrOTOBKH OOYYArOIIUXCS, BBIOPABIIMX
OTIpeIeNIEHHBINA IPOIITE 00OYUEHUS, B TOM YHCJIE C TIEPCIIEKTUBOH MOCIIEAYIONMIETO MOTyIeHUSI XUMUIECKOTO
oOpa3oBaHHUsl B OopraHu3anusax npodeccruoHaibHOro obpazoBanus. Hapsay ¢ atum, B cBeTe TpeboBaHMIA
OI'OC COO k mnaHupyeMbIM pe3yibTaTaM 0CBOEHUS (enepaabHO 00pa3oBaTeNbHOM MPOrpaMMBbl CPETHETO
o0rmrero oOpa3oBaHus M3yYeHUE TIPeaAMETa « XUMUS» OPUEHTHPOBAHO TAK)KE HA PEIIeHHUE 3a/1a9 BOCTIMTAHUS
M COIMAIBHOTO pa3BUTHs OOydarommxcs, Ha (OpMUpOBaHHWE y HUX OOIIEHHTEIUICKTYaIbHBIX yMEHUH,
YMEHUW palnuoHAIU3aluh Y4eOHOro Tpyaa U OOOOMIEHHBIX CMOCOOOB JIEATEIBHOCTH, HWMEIONTUX
MEXIUCIUIIMHAPHBINA, HAIIPEAMETHBIN XapakTep.

CocTaBnsiomUMu IpeaMeTa «XUMUs» Ha YpOBHE YriyOJNEHHOTO M3Y4EHUs SBISIOTCS YIriayOJEHHbIE
Kypcol — «Opranndeckas xumusi» u «OOmas u HeopraHudeckas xumus». Ilpu onpeneneHun noaxonoB K
0TOOPY U CTPYKTYPHOH OpraHu3alyu COAEP KaHUsA 3TUX KypCOB B IIPOrpaMMe IO XMUMUH 32 OCHOBY NPUHSTHI
nosoxkenuss PI'OC COO o paznmuuusax 6a30BOTO U YIIIYOJIEHHOTO YPOBHEH U3YUCHHsI TIPEIMETA.

OcHoBy conepxaHus KypcoB «OpraHuyeckas xumusi» U «OOw@as W HeOpraHWyecKas XUMHs»
COCTaBJISIET COBOKYITHOCTh IPEAMETHBIX 3HAHWH U YMEHUH, OTHOCSLIMXCS K 0a30BOMY YPOBHIO M3Y4CHMS
npeaMmera. JTa CUCTEMa 3HAHUN MOJy4aeT ONpeAeiEHHOE TEOPETHYECKOE MIOIOJIHEHHE, I03BOJIAOLIee
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJBIINI 00bEM (hakTOJIOrMuecKoro mMarepuana. Tak, Ha yriayOi€HHOM
YpOBHE H3ydeHHs IpeaMeTa oOecliedeHa BO3MOXKHOCTb 3HAYMTEIBHOTO YBEJIMUYEHHsI 00bEMa 3HAHUM O
XUMUYECKUX JIEMEHTAX U CBOMCTBAX X COEIMHEHNI Ha OCHOBE PACIIUPEHUS U YTIyOJIeHUs MPeICTaBICHUMI
O CTPOEHHUU BEIIECTBA, XUMUYECKON CBS3M M 3aKOHOMEPHOCTAX MPOTEKaHMsI peakluii, pacCMaTpUBAEMBIX C
TOYKHM 3pEHHUs] XUMHUYECKOW KHHETHMKHM M TEepMOAMHAMUKHU. V3ydyeHue nepuoauuecKkoro 3akoHa U
[lepuoandeckoit cUCTEMbl XMMHUYECKMX JIEMEHTOB 0a3upyercss Ha COBPEMEHHbBIX KBAaHTOBOMEXAHUYECKUX
IPEJCTABICHUAX O CTPOCHHM aToMa. XUMMUECKas CBSI3b OOBSICHIETCS C TOYKU 3PEHUS SHEPreTUUECKUX
M3MEHEHHMH npu e€ 00pa3oBaHMM U pa3pylIEHUH, a TAKKE C TOUKU 3PEHHs] MEXaHU3MOB €€ 00pa30BaHUs.
N3yueHne TUNOB peakuuid AOMOJHSETCS (OPMHUPOBAHUEM TMPEJCTABICHUH 00 3IIEKTPOXUMHUYECKUX
mporeccax M 3JEKTPOJM3€ pacillaBOB M PACTBOPOB BellecTB. B Kypce opraHmyeckoil XuMuu Mpu
pPaccMOTPEHHH PEAKLMOHHOW CIIOCOOHOCTH COEAMHEHHMH ynensercs ocoboe BHUMaHHME BOIpocaM 00
AJIEKTPOHHBIX 3P PEeKTaX, O B3aUMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUi.

Oco6oe 3HaueHne UMEET TO, YTO Ha COJEpKaHUE KypCOB XUMUU YTIyOJIEHHOTO YPOBHS U3Y4EHUS IS
KJIACCOB OMpeeNEHHOT0 Mpoduis (riaaBHbBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOIMOJHEHUH K 00miei
cucTeMe MpEeJIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEXHBIE MpeaMeThl. Tak, HalpuMep, B COJIEpKaHUU
npeaMera s KIacCoB XMMHUKO-(GH3MuYeckoro mnpoduiast Oojblioe 3HaYeHHE OYyAyT HMMETh AIIEMEHTBI
yueOHOTo MaTepuaia 1o oobuieit xumuu. [Ipu uzydennn npeaMera B JAHHOM Cilydae aKLEHT OyJIeT c/ieiaH Ha
OOIIHOCTh METOJOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUN B XMMHUHU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAst
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Teopus (MOJICKyIsIpHAs TeOpHst B (PU3HMKE), 3aKOHBI COXPAaHEHHS MAcChl U SHEPTUH, 3aKOHBI TEPMOTUHAMHUKH,
3IEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELIECTB U IPYTOE€.

B 10 ke Bpems B coJiep)KaHUU MPEAMETa IS KIIACCOB XUMHUKO-OMOJIOTHIECKOTO TTpoduist 6obImi
yACIbHBINA BeC OYAET UMETh OpraHnyeckasi Xumusi. B aToM citydae mpenocTaBiiseTcsi BO3MOKHOCTD /IS 60Jiee
00CTOSITETLHOTO PACCMOTPECHUSI XUMHUYECKON OpraHW3aIluy KIIETKH KaK OMOJIOTUYEeCKON CHCTEMBI, B COCTaB
KOTOpPOM BXOJSAT, K MpPUMEPY, TaKU€ CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JMMIHUAbI, OCJIKH, YIIEBOJIbI,
HYKJICMHOBBIE KHUCIJIOTBI U Jpyrue. [Ipm 3TOM 3HaHHS O COCTaBE M CBOMCTBAX MPEJICTABUTENECH OCHOBHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB CIY)KaT OCHOBOW JUIsI M3y4EHHUS CYIIHOCTH TPOIECCOB (POTOCHHTE3A,
JBIXaHUS, TAIEBAPEHUS.

B mnnane ¢opmupoBaHHsS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX METOJIOB
MO3HAHUS M OMbITa MPAKTUYECKOTO NPUMEHEHUS HAyYHBIX 3HAHUN H3ydeHHe mpeaMera «XuMus» Ha
yIIIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SX C YI€OHBIMU MPEIMETaMHU, BXOISIIIUMHU B COCTaB
npeaMeTHBIX obnacteil «EcTecTBeHHO-Hay4YHbIE MpenaMeThl», «MaTtemaTnka U nHpopmatuka» u «Pycckuii
SI3BIK M JINTEpATypay.

[Ipn m3yueHun ydeOHOTO TpeaMeTa «XHMHUS» Ha YriayOIE€HHOM YpOBHE Takke, Kak Ha ypOBHE
OCHOBHOTO U CpeJiHero obmiero oopazoBanus (Ha 0a30BOM ypOBHE), 3a7a4eii TEPBOCTENEHHON 3HAYNMOCTH
SIBJISIETCSl JOPMUPOBAHNE OCHOB HAYKH XMMHUHU Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHIECKOM
JIEATEIbHOCTH 4YEJIOBE€Ka M OJHOT0 W3 KOMIIOHEHTOB MHPOBOW KyJdbTyphl. PemieHue 3ToM 3agadd Ha
yTIIyOJIEHHOM YPOBHE M3y4EHUS MPEeaMeETa MPEANoaraeT peain3alyio TaKuX 1eiei, Kak:

e (opmupoBaHuE TPEICTABICHUNA: O MaTepUAIbHOM €AMHCTBE MHpA, 3aKOHOMEPHOCTAX U
[TO3HABAEMOCTH SIBJICHUU ITPUPOBI, O MECTE XUMHUHU B CUCTEME E€CTECTBEHHBIX HayK U €€ Beayllen
poJi B 00€CIIeYeHNH YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUHU MTPOOIIEM SKOJIOTHUECKO,
SHEPreTHYECKOM U MUIIeBON OE30MMacCHOCTH, B pa3BUTUH MEAUIIMHBI, CO3JAHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HCTOYHHUKOB JHEpPruHM, B OOECNEYEHUH PALHUOHAIBHOTO MPUPOAOINOIB30BaHUS, B
(GbopMHUpPOBaHMM MUPOBO33pEHUST M OOWIEH KyIbTypbhl YENOBEKa, a TaKXKe HSKOJIOTHMYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

® OCBOCHHME CHUCTEMbl 3HAaHUW, JIEXKAIIMX B OCHOBE XMMHUYECKOW COCTABIISIIOLIEH €CTECTBEHHO-
Hay4YHOUM KapTHUHBI MHpa: (yHIAMEHTAIBHBIX MOHITHUM, 3aKOHOB U TEOPHM XUMHH, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHUM BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM,
HaIMOJIEKYJISIPHOM, O TEPMOJMHAMMYECKMX W KHUHETUYECKHX 3aKOHOMEPHOCTSAX IPOTEKaHUs
XMUMHUYECKUX PEaKIUii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPaX U JUCIEPCHBIX CUCTEMaX, 00 00X
Hay4HbIX PUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (QopmupoBanue y o0Oy4yarOMIMXCS OCO3HAHHOTO TIOHUMaHUSI BOCTPEOOBAHHOCTH CHCTEMHBIX
XMUMHYECKUX 3HAHUN A7 OOBSCHEHUS KIIOYEBBIX HJIEH U MPOOJIEeM COBPEMEHHON XUMHH, IS
OOBSICHEHUS W TPOTHO3UPOBAHUSA SIBIICHUH, HMEIOIIUX ECTECTBEHHO-HAYYHYIO TMPUPOLLY;
IPaMOTHOTO pPEUICHHs MPOOJIeM, CBA3aHHBIX C XMMHEH, TPOTHO3UPOBAHMS, aHAIIM3a U OIEHKHU C
MO3UIMKA  DKOJOTHYECKOW Oe30MacHOCTH TOCHEACTBUNM OBITOBOM W TPOU3BOICTBEHHOMN
NESATEIbHOCTH YEJOBEKAa, CBS3aHHOW C XUMHUYECKUM IIPOU3BOJACTBOM, HCIIOJIb30BAHUEM U
nepepaboTKOM BEIIeCTB;

e yraoyOieHHue MPeACTaBICHUN O HAYYHBIX METOJax MO3HAHHs, HEOOXOTUMBIX IS MPUOOpETEHHS
YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMHUECKUX SIBJICHUN, HMEIOIIUX MECTO
B MPUPOJIE, B TPAKTUUECKOU NEATEIHLHOCTH U MIOBCETHEBHOW KU3HH.

B mutane peanuzanuu nepBooYepeIHbIX BOCIIUTATENBHBIX M Pa3BUBAIOMINX (DYHKIIHI 1IETOCTHOM CHCTEMBI
cpenHero oOmiero oOpa3oBaHUsS MpU M3YYCHHH TpeaMeTa «XHMHs» Ha YrIyOn€HHOM YpOBHE 0COOYIO
aKTyaJIbHOCTh MMPUOOPETAIOT TaKKUe LIEIH U 3324, KaK:
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e BOCINUTAaHUE YOSKIEHHOCTH B TO3HABAEMOCTH SIBIICHUH MPHPOJBI, YBAXEHUS K IMPOIECCY
TBOPYCCTBA B obOactu TCOPCTUUCCKHUX U TTPHUKIIAIHBIX I/ICCHG,Z[OBaHI/Iﬁ B XMMHU, q)OpMI/IpOBaHI/Ie
MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

® pa3BUTHE MOTHUBALMU K OOY4YEHHIO U TIO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHMSI 00III€UETIOBEUECKUX LIEHHOCTEH;

® PpPa3BUTHUC IIO3HABATCIIBHBIX MHTCPECOB, HHTCIUICKTYAJIbHBIX KW TBOPYCCKUX cnocoOHocTEl
oOyyaromuxcs, (HOpPMHUPOBAHHE y HUX CO3HATEIBHOTO OTHOIIEHHS K CaMOOOpa30BaHUIO W
HETPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCHEIIHOW MpOo(eCCHOHATBbHOW M OOIIECTBEHHOM
JeSITEIbHOCTH, OTBETCTBEHHOTO OTHOILLUEHHUS K CBOEMY 3/I0pPOBbIO U MOTPEOHOCTH B 30POBOM
o0pase XKU3HU;

e (¢dopMHUPOBaHME YMEHHMN W HABBIKOB Pa3yMHOTO MPHUPOJOTIOIL30BAHMS, PA3BUTHE IKOJIOTHUECKOU
KYJIbTYpbI, IPUOOpPETEHHE OTbITA OOIIECTBEHHO-TIOJIE3HOM KOOI MUECKOH AeATeIbHOCTH.
B cBs3u ¢ TeM, yTO maHHas pabodasi mporpaMma paccuMTaHa Ha H3ydyeHHe Kypca XUMUU B KOJMYECTBE
4 gacoB B Henenmto, 136 gacoB B rog B 10 kmacce u 4 gaca B Hedemto, 136 gacosB B rox B 11 kmacce, B
(benepanbHy0 00pa30BaTEIBHYIO MPOTrPaMMy Kypca XUMHUH YTITyOJIEHHBINH YPOBEHH (3 Haca B HEEN0) ObLIN
BHECEHbl HM3MEHEHHS, a MMEHHO ObLIM J100aBJIeHBI Yachl Ha Oojee moapoOHoe uzyueHue teM Kypca 10 -11
KJIaCCOB, TAaK)K€ HA MMOBTOPEHHE M 0000IIEHNE TIOJTyUeHHBIX 3HAHUW, W PEIICHUE pacu€THBIX 3a/1ay:
10 kiacc:
1. B Paznen 1. «lIpenMert opranndeckoil XuMun. Teopust CTPOEHUSI OPraHUYECKUX COCTMHEHUID)
(8 vacoB) mo6aBiieno 14 wgacos. Mroro 22 gaca.
2. B Paznen 2. «YrneBomopossl » (35 wacoB) nob6asieno 7 yacoB. Mtoro 42 gaca: 2.1 IlpenenpHbie
YTJIEBOJIOPO/IBI - aJIKaHbI, IIUKIoAKaHbI (5+4 daca, utoro 9 4.); 2.2 HenpenanbHbIie yraeBOI0POIbI:
AJIKEHBI, AJIKAJAUCHBI, ANKUHEI (14+ l14dac, utoro 15 wacoB); 2.5 ['anoreHnIpou3BOAHBIC YIIIEBOAOPO OB (4+ 2
yaca, UTOro 6 4acoB).
3. B Paznen 3. «Kucnopozconepkaiire oprannueckue coequuenus» (41 gac) nodaBieHo 5 4acos.
Htoro 46 yacos: 3.2 Anpaeruasl U keToHbl. KapOoHOBBIE KHCIOTHL. CrioxkHbie 3¢upsl. XKupsl (21+3 daca,
uroro 24 yaca); 3.3 Yraesoapl (9+ 2 ywaca, utoro 11 gacos).
4. B Pazgen 4. A3zoTcoaepxaiine oprannueckue coequaenus» (12 gacoB) nobasieHo 4 Jaca.
Hroro 16 yacos.
5. B Paznen 5. «BricokomouekyssipHbIe coequHeHus» (2 yaca) mooasneHo 3 yacos. Mitoro 5 yacos.
6. PezepBHOE Bpems 4 yaca.
11 kiacc:
1. B paznen 1 «Teopernueckre ocHOBBI Xumumn» (39 yacor) modasneno 24 yaca. Mrtoro 63 gaca: 1.1
Crpoenue atoMa. [lepuoanueckuii 3akoH u [lepuoandeckas cucrema XuMudeckux nementon J1. 1.
MenpeneBa (943 ydaca, utoro 12 gacos; 1.2 Ctpoenue BemiectBa. MHoroo0pasue Bemects (11+ 10 gacos,
uroro 21 yac; 1.3 Xumuueckue peaknuu (19 +11 gacos, utoro 30 yacos).
2. B pa3nen 2 «Heopranudeckas xumus» (54 daca) no6asieHo 5 yacoB. Mtoro 59 gacos: 2.2 Metasuisl (23
+ 5 yacoB, uToro 28 yacos).
3. Pe3epBHOE Bpems 5 4acos.

I.COAEP) KAHUE OBYUEHUS

10 KJIACC
OPI'AHHMYECKAS XUMHUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XMMHUHU.

[IpenmMeT u 3HadYeHHWE OpPraHUYECKOW XHWMHH, NPEJCTABICHHWE O MHOTO00pa3Wu OPraHUYECKUX
COCJIMHEHMH.

DNEeKTPOHHOE CTPOEHUE aroMma YIJIepoja: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS. BaneHTHBIE
BO3MOHOCTH aToMma yriepoja. XMMHUYecKas CBS3b B OPraHUYECKUX COCAMHEHUSX. THIbI THOPUAU3AINH
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aTOMHBIX opOuTaneil yrimepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHON CBs3U (OOMEHHBIM M JIOHOPHO-
aKIEeNnTOPHBIN). THUITBI TepeKPHIBAHUSI ATOMHBIX OpOUTaNlel, - U T-CBs3u. OuHApHAS, TBOWHAS U TPOWHAS
cBsA3b. CrI0coObI pa3phiBa CBsI3ed B MOJIEKYJax opraHudeckux BeulecTB. [loHsTHE 0 CBOOOHOM paauKalle,
HyKIeoduie u snexrpoue.

Teopus cTpoeHuss opraHmyeckux coenvHeHuii A.M. byrinepoBa U COBpPEMEHHBIE NPEICTABICHUS O
CTPYKTYype MOJEKYyJd. 3Hau€HUE TEOpUU CTPOEHUS OpraHuyecKux coenuHeHuil. MoiekynspHble U
cTpykrypHbie (popmynsl. CTpykTypHBIE (OPMYJIBl pa3lWYHBIX BHJOB: pa3BEPHYTas, COKpalIEHHAs,
ckeneTHas. V3omepus. Bunmel m3oMepuu: CTPYKTypHAas, NMPOCTPAHCTBEHHAs. OJEKTPOHHBIE S(PPEKTH B
MOJIEKYJIaX OpraHUYECKUX COSAMHEHUN (MHIYKTUBHBIM U Me30MEpHBIN IPPEKTHI).

[IpencraBienne o kiaccUPUKAIMM OpraHuyeckux BemiecTB. [loHsATHE O (PYHKIIMOHAIBHOM IpymIie.
IT'omosnorus. 'omonorudeckue psapl. Cucremarnieckas HOMeHKIIaTypa oprannueckux coenunenuit (IUPAC)
Y TPUBHMAJIbHBIE HA3BAHUSI OT/IEIbHBIX MPEACTABUTEIEH.

OcobGenHoct W KiacCUUKAIMSA OpPraHUYeCKuX peakiuid. OKHCIUTETHHO-BOCCTAHOBUTEIHHBIC
peaKuu B OpraHnyecKoi XuMuH.

DKcrepUMEHTAIbHBIE METO/Ibl U3YUEHUSI BEIIECTB M MX IMPEBpallleHuil: 03HaKOMJIEHHE ¢ 00pa3liaMu
OpraHMYECKUX BEIIECTB U MaTepraIaMH Ha UX OCHOBE, OIBITHI [0 MPEBPAIICHUI0 OPraHMYeCKUX BEIIECTB IPH
HarpeBaHuu (TUIaBlieHUE, OOYIJIMBaHUWE U TOPEHHE), KOHCTPYHPOBAHHE MOJENIed MOJIEKYJl OpPraHUYeCKHX
BEIIECTB.

YrieBoaopoabl.

Anxanpl. ['OMoJIOTHYECKU AT aTKaHOB, 001Ias popMysia, HOMEHKIIATypa U H30MEPHsL. DJIECKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP°-THOPHAM3aIMs aTOMHBIX OopOHTanedl yriaepona, G-
CBA3b. PU3HUYECKUE CBOWCTBA AIKaHOB.

XHWMHYECKUE CBOKCTBA AIKAHOB: PEAKIIUU 3aAMEILCHHS], U30MEPU3ALNHN, IETUAPUPOBAHHUS, LINKINU3ALINH,
MAPOJIN3a, KPEKUHTa, ropenus. [IpeacraBienne o MexaHu3Me peakuuii paJuKaaIbHOTO 3aMEIICHHUS.

Haxoxpaenue B mpupoe. CriocoObl NOTydeHUs M IPUMEHEHHUE aIKaHOB.

Huknoankansl. OOmias popmyna, HOMEHKIATypa U uzoMepus. OCOOEHHOCTH CTPOCHUSI U XUMUYECKIX
CBOMCTB MaybIX (IIMKJIOTPOIAH, MUKJIOOyTaH) W OOBIYHBIX (IIMKIOTIEHTAH, ITUKIIOTCKCaH) IHUKJIOAIKAHOB.
CriocoObl MosTyueHus: U IPUMEHEHHUE [IUKI0ATKAHOB.

Ankensl. ['oMonornueckuit psii ankeHoB, oOmias ¢opmyna, HOMEHKIATypa. OJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJKEHOB, SP°-ruOpHAM3aLMs aTOMHBIX opOuTaneii yriepoaa, - u -
cBs3u. CTpykTypHass M TeomeTpuyeckas (IUc-TpaHc-) uszomepus. DU3NYECKHE CBOWCTBA AIKEHOB.
XHUMHUYECKHE CBOWCTBA: PEAKUUU TPUCOCAVHEHMS, 3aMEILIECHHUS B O-TIOJIOKEHUE IMpU JIBOWHON CBA3H,
noaumepusaunu U okucienus. IIpaBwio MapkoBHuKOBa. KauecTBEHHbIE peakUMM Ha JIBOWHYIO CBS3b.
CriocoOsl MoTyueHus: ¥ MPUMEHEHUE aJIKEHOB.

Anxanuensl. Kiaccudukanus ankagueHOB (CONPsKEHHBIC, H30JUPOBAHHBIC, KYMYAUPOBAHHbLE).
Oco0OeHHOCTH JJIEKTPOHHOTO CTPOEHUSI U XHUMHUYECKHMX CBOMCTB COMPSOKEHHBIX AWEHOB, 1,2- u 1,4-
npucoenuHenue. [lonumepuzanus conpsxEHHBIX TUeHOB. CocoObl MOTY4YEeHUS U IPUMEHEHUE alKaMeHOB.

Ankunbl. ['oMonoruueckuii psi alkuHOB, o0m1as popmyna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AaJKHHOB, SP-TMOpUAM3ALMS aTOMHBIX OpOMTanel yriepona.
@U3NYECKUE CBOMCTBA AJKWHOB. XWMHUYECKHE CBOMCTBA: PEAKUUU IPUCOECIUHEHUS, IAUMEPU3ALUU U
TpUMEpU3alMH, OKUCIEHHs. KHCIOTHBIE CBOICTBA aJKMHOB, HMEIOUIMX KOHLEBYIO TPOWHYIO CBS3b.
KavecTBeHHBIE peakIiui Ha TPOHHYIO CBsA3b. CIIOCOOBI MOJTyYeHHUS U IPUMEHEHNE aJIKUHOB.

Apomaruyeckue yriaeBoJoponsl (apeHsl). ['omonormueckuit psng apeHoB, oOmas Qopmyina,
HOMEHKJIATypa ¥ U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIbI OeH301a. duznyeckue
CBOICTBa apeHOB. XMMHUYECKUE CBOMCTBA OEH30Ja U €r0 FOMOJIOTOB: PEaKIUHU 3aMelIeHHs] B OEH30IbHOM
KOJIbLIE M YIJIEBOJAOPOJAHOM pajauKajie, pPeaKkUUH IPUCOSAUHEHUS, OKHCIEHHE TOMOJIOroB OeH301a.
[IpencraBienue 06 OpUEHTHPYIOIIEM JICHCTBUM 3aMeCTHTENeH B OEH30JIbHOM KOJIbIIE HA TPUMEPE ATKHIBbHBIX
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panuKanoB, KapOOKCHIBHOM, THAPOKCHIIBHOM, aMUHO- U HUTPOTPYIIIBI, aTOMOB TajoreHoB. OcoOeHHOCTH
XMUMUYECKUX CBOUCTB crupona. [lomumepusamms cruposia. CrocoObl MNOMY4YeHUS W TIPUMEHEHUE
apOMaTUYECKHUX YIJIEBOJIOPOJIOB.

[Mpupomusiii ra3. [lomyraeie HedTsuabie razpl. Hedts u e€ mpoucxoxxaenune. KameHHBINH yroip u
OPOAYKTHl ero mepepaboTku. CrnocoObl mepepaboTKM HEePTH: NEPeroHka, KPEeKUHT (TePMHUYECKHM,
KaTaIMTHYeCKuil), pudopmunr, nuponu3. [IpoaykTsl mepepaboTku HePTH, HX NPUMEHEHHE B
IIPOMBIIIJIEHHOCTHU U B OBITY.

I'enernueckas cBsA3b MEXY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJIOTEHIPOM3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu 3aMeleHusi rajioreHa Ha
TUAPOKCOTPYIITY, HUTPOTPYIIITY, IIMAHOTPYIIY, aMUHOrpynmy. JlelicTBUe Ha raJloreHIporn3BOIHbIE BOJHOTO
Y CIOUPTOBOIO pacTBOpa MENOUM. B3anMonencTBue AUTaIOr€HAIKaHOB C MarHueM W IUHKOM. [loHsATHE O
METaJJIOOPTraHUYECKUX COeIMHEHUsX. lcrnonab3oBaHue TraloOreHIPOU3BOIHBIX YIJIEBOJOPOAOB B OBITY,
TEXHUKE U NPU CUHTE3€ OPraHU4YECKHUX BEIIECTB.

DKcrepuMeHTAIbHBIE METO/IbI M3YUEHHUs BEIIECTB U UX MPEBPAIICHUN: H3ydyeHHe (PU3NUECKUX CBOMCTB
YTIEBOAOPOJOB  (PacTBOPUMOCTH), KayeCTBEHHBIX peaKUui yriIeBOJOPOJAOB  Pa3IMUYHBIX  KIACCOB
(oOecrBeurBaHre OPOMHOM UM HOJHON BOJIBI, pacTBOpa MEpMaHraHaTa Kajius, B3aUMOICHCTBHE alleTUJIeHa
C aMMHa4yHBIM pacTBOpPOM okcuaa cepebpa(l)), xadecTBeHHOEe OOHaApy)KeHHE yriepoja W BOJOpOaa B
OpraHMYECKUX BEUIECTBaX, MOJIY4YE€HUE 3TUJIEHA M HW3Y4YEHHE €ro CBOMCTB, O3HAKOMIIEHHE C KOJUIEKIUSMU
«Hedtp» m «Yromp», ¢ oOpasmamu IulacTMacc, KaydyyKOB U PE3UHBI, MOJEIMPOBAHHE MOJIEKYI
YIJIEBOJIOPOJIOB U TAJIOTEHIIPOU3BOIHBIX YIIEBOJOPOIOB.

Kuciaopoacoaep:kamme opranHndecKue coeIMHeHHUs.

[IpenenbHble onHOaTOMHBIE cnUpThl. CTpoeHHEe MOJEKyn (Ha HpUMepe MeETaHoJla U 3TaHOJIa).
I"'omonoruueckwii psia, oomas Gpopmyna, n3omepusi, HOMEHKIATypa 1 kiaaccuduxarus. Ousnyeckne CBOMCTBA
MpEeACIbHBIX OJHOATOMHBIX CHUPTOB. BONOpOAHBIE CBSI3M MEXAY MOJIEKYJIaMH CIHPTOB. XUMHUYECKHUE
CBOWCTBA: pEaKLUMM 3aMEIICHUs, JIETUApATAlMHA, OKHUCIEHUS, B3aUMOJICHCTBHE C OPraHUYECKUMH H
HEOPraHMYeCKUMHU KucioTaMu. KadecTBeHHas peakiusi Ha OJHOATOMHbIE CIHUPTHL. JleiicTBHME 3TaHONa U
MeTaHoJIa Ha OpraHusM 4enoBeka. CrocoObl MOMydyeHUs U IPUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepus. OcobeHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHOroaroMHbl€ CIHMPTHl — 3TWICHIVIMKOJIb W IUUEpUH. PU3MUECKHEe M XMUMHUYECKHME CBOMCTBA:
peakuMy 3aMelleHHs], B3aUMOJICUCTBUE ¢ OPraHMYECKMMU M HEOPraHWYECKUMH KHUCIOTAMH, KaUE€CTBEHHAs
peakiusi Ha MHOroatoMHble criupThl. [IpencTaBienne o MmexaHu3Me peakiuii HyKJ1eo(UIbHOTO 3aMeIIeHHUS.
JleiicTBue Ha opranu3M denoBeka. CrocoObl NOMyYeHHUS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aMMHOE BIUSHUE THAPOKCOTPYIIBI M O€H30JIbHOTO spa. Dusnueckue
cBoiictBa (eHonma. OCOOEHHOCTH XUMHUYECKHX CBOWCTB (peHona. KauecTBeHHbIE peakuuu Ha (DeHOI.
Toxcuunocth penona. CriocoOsl motydenus u npuMenenue ¢pexona. denondopmanpaeruHas cMoia.

KapOoHusbHbIe COeTUHEHHS — albACTHAbI U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHUIBHOM TPYIIIEI.
I'omonoruueckue psizibl albAETHIOB U KETOHOB, 001as GpopMyia, H30Mepusl 1 HOMEHKJIaTypa. Pusnueckue
CBOMCTBA aJIbJETUJIOB U KETOHOB. XMMUYECKHE CBOKWCTBA aJIbJIETUI0B U KETOHOB: PEAKIIMH TPUCOCIUHEHHUS.
OxucneHue anbpAEruioB, KaueCTBEHHbIE peakuMu Ha aimbpaerujpl. CrnocoObl MOMydeHHs M NpUMEHEHHe
aJIBJIETUJI0OB ¥ KETOHOB.

OnHOOCHOBHBIE NpeieNbHble KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJIEKYN KapOOHOBBIX
KucinoT. M3omepus u HoMmeHknaTypa. dusnueckue cBOHCTBA OJHOOCHOBHBIX IPENENbHBIX KapOOHOBBIX
KUCIOT. BoiopoiHbie CBsI3M MEXIy MOJIEKyJaMH KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbIE
CBOMCTBA, peakIys ATepu(PUKALNH, pEaKIIUH C yIaCTHEM YTIIEBOJIOPOAHOTO paarkaia. OcoOeHHOCTH CBONCTB
MypaBbUHOM KHCIOTHI. [IoHATHE O TPOU3BOIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENpPEIETbHBIX M apOMaTHYECKUX KapOOHOBBIX KHUCIOT,
JTMKapOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX KHCIOT. IlpeacraBuTenu BbICHIMX KapOOHOBBIX KHCIOT:
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CTeapHHOBas, MAJbMHUTUHOBAS, OJICMHOBAS, JUHONEBAs, NUHONEHO08as KUCIOThL. CrocoObl MOMydeHUs M
pUMeHEeHHE KapOOHOBBIX KHCIIOT.

Cnoxuslie 3¢upsl. ['oMmonoruueckuii psia, odmas popmyia, n3oMepusi 1 HOMEHKIaTypa. Ousndeckue
Y XMMHUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIOW U LIEIIOYHOU Cpeae.

Kupsl. Ctpoenue, puznueckue U XMMHUYECKHUE CBOWCTBA >KMPOB: TMAPOJIU3 B KUCION M IIEJTOYHOU
cpene. OcoOEHHOCTH CBOWCTB XHPOB, COACPIKAIIUX OCTATKH HETPENENbHBIX JKHUPHBIX KHUCIOT. JKupsl B
IIPUPOJIE.

MBpBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE CHCTBHUE.

OObmas xapakrepuctuka yrieBojoB. Knaccudukanus yrieBonoB (MOHO-, JU- U IOJHMCAXapUIbl).
MoHocaxapuapl: TJIIOKO3a, (QpyKTO3a, rajgakro3a, pubosa, ae3okcupubosza. dusznueckue CBOICTBa H
HaxoxaeHue B npupoje. PotocuHTe3. XMMUYECKHE CBOWCTBA IIFOKO3bL: PEAKIUU C yIaCTHEM CIUPTOBBIX U
aNbJIETUIHON TpyMIH, CHUPTOBOE M MOJIOYHOKHCIOE OpokeHue. llpumeHeHHe II0KO3bl, €€ 3HaueHue B
KU3HENEATENIbHOCTH opraHu3ma. Jlucaxapuipl: caxapo3a, MajbTo3a U JakTo3a. BoccranaBnuBarouiue u
HEBOCCTaHABIIMBAIOIINE aucaxapuipl. ['maponus aucaxapuios. HaxoxxneHue B Mpupoie M IpUMEHEHHE.
[Tonucaxapuapl: Kpaxmal, IVIMKOTeH M Ieitono3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmala, TNIMKOTeHa U
LEJUTE0NI03bl. DPU3HYECKHE CBOMCTBA KpaxMalla M IEJUTI0NI03bl. XMMUYECKHE CBOMCTBA KpaxMasa: THIPOJIN3,
KauecTBEHHAasl peakuus C HMOJOM. XHMHYECKHE CBOICTBa MLEJUIIOJIO3bI: THAPOJU3, MOJydeHHe 3(GupoB
1estos03bl. [ToHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKclepUMEHTAIbHBIE METO/bl M3YYEeHHs BEIIECTB M MX MPEBpAIlCHUN: PACTBOPUMOCTh Pa3IUYHbBIX
CIIMPTOB B BOJIE, B3aUMOJECHCTBUE 3TaHOJA C HATPUEM, OKHMCJIEHHE STHJIOBOIO CIUpPTA B ajbJErH] Ha
packanéHHOM MEIHOW MPOBOJIOKE, OKHUCIEHHE 3TUIOBOTO CIUPTAa JUXpPOMATOM Kayus (BO3MOXHO
UCIOJb30BAHUE  BHUIEOMATEPUANIOB), KAYECTBEHHbIE pEaKUUM Ha alplAeruabl (¢ THAPOKCHIOM
muammuHcepeopa(l) u ruapokcugom meau(ll)), peakmus raunepuna ¢ ruapokcuaom meau(ll), xummaeckue
CBOICTBAa pacTBOpa YKCYCHOHM KHCIIOTBI, B3aHMOJEGHCTBHE pacTBOpa TIIOKO3bl ¢ ruapokcuaom memu(ll),
B3aMMO/ICHCTBHE KpaxmMalla ¢ HOJIOM, PElIeHNe 3KCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM «CIupThl U (GEeHObI»,
«KapboHoBble KHCIOThI. Cl10KHBIE PUPBD».

A3oTcoaep:Kalue OpraHndecKue coeJMHeHHUsl.

AMMHBI — OpraHudeckue NIpou3BoJHbIe ammuaka. Kiaccudukanus amMuHOB: anmudarnyeckue Hu
apoMaTH4ecKue; NepBUYHbIE, BTOPUUHbIE U TpeTHuHble. CTpoeHHe MoJIeKys, olmas Gopmyia, U30Mepus,
HOMEHKJaTypa M (u3nyeckue cBOIcTBa. XUMHYECKOe CBOMCTBa anu(aTHUYECKUX aMUHOB: OCHOBHBIE
CBOIMCTBa, AaJKWIMPOBAaHUE, B3aMMOJICHCTBHE MEPBUYHBIX aMUHOB ¢ a3zoTucTod Kkucinotoi. Comu
AJIKUIIAMMOHMSL.

AHMIUH — OpeACTaBUTENIb aMUHOB apoMartudeckoro psaga. CtpoeHue aHuwnvHa. B3anMHoe BiusiHUE
IpYII aTOMOB B MOJIeKyJ1e aHWIMHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuu
Ha aHuiaMH. CrocoObl MoJlydyeHHs M INpUMeHeHHe anudaruyeckux amuHOB. llonmyueHue aHwiInHA U3
HUTPOOEH30J1a.

Amunoxkucnotel. Homenknarypa u uzomepust. OTaelbHbIE IPEACTABUTENN 0-aMUHOKHUCIIOT: TJIALIMH,
anaHuH. Pu3nyeckue CBOWCTBA aMMHOKUCIOT. XUMHUYECKHE CBONCTBA aMHUHOKHCIOT Kak aM(pOTEpHBIX
OpPraHMYeCcKUX COEeIMHEHMH, peaklusl MOJIMKOHAEHCcAlluK, o0pa3oBaHue MENTHIHON CBs3U. buonornuyeckoe
3HaUEHUE aMMHOKUCIOT. CHHTE3 ¥ THAPOJIN3 MENTUIOB.

benkn kak mnpupoaHele noiauMepsl. [lepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEJIKOB.
XuMUYecKrue CBOMCTBa OETKOB: TUAPOIIN3, IEHATypaIHsl, KAYeCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEHTaIbHbIE METO/Ibl 3YYEHHSI BEIECTB U MX MPEBpallleHUi: pacTBOpEHHE OENKOB B BOJE,
JIeHaTypanus OeJIKOB IPU HarpeBaHHUH, LIBETHBIE PEaKIMK Ha OEJIKH, pellIeHHEe SKCIIEPUMEHTAIBHBIX 33134 10
TEMaM «A30TCOAEPKALUE OPTAHNYECKHE COEUHEHNA» U «Pacrio3HaBaHUE OPraHNYECKUX COETUHEHUID.

BbicokomosieKkyIsipHbIe COeIHHEHMS.
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OCHOBHBIE MOHATHS XUMUHM BBICOKOMOJIEKYISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEDP, CTPYKTYpPHOE
3B€HO, CTEIEHb IOJIMMEpPU3aLUM, CpeOHsAs MoJeKyinspHas Macca. OCHOBHBIE METOJIbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPU3aLUsl U MOJTUKOHICHCAIHS.

[lonumepHsle Mmatepuansl. [lmacTmaccesl  (MOJNMATUIIEH, MOJIMIPOINWIIEH, HOJUBUHUIXJIOPHL,
MOJIUCTAPOJ,  TOJUMETHIMETAaKpHUIaT, MOJUKAapOOHATHI, MOJMATHICHTepedTanar). VYTwim3amus W
nepepadoTKa IUIACTHKA.

DnacToMepsl: HATypadbHBIA KaydyK, CHHTETHYECKHE Kaydykd (OyTaaueHOBBIH, XJIOPOTPEHOBBIH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HatypanbHble (XJIOINOK, HIEPCTh, LIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KApOH U JIaBCaH).

[Tonumepsl crnenuanbHOro Ha3zHaueHUs (Te(IOH, KeBiap, AJIEKTPONPOBOJSALINE MOJUMEPHI,
OuopasziaraeMble MOJIUMEPHI).

DKclepuMEHTAIbHBIE METO/Ibl U3YUEHHS BEUIECTB U UX MPEBpAIICHUN: 03HAKOMJICHHE C 00pa3lamu
MIPUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB, PELICHHE IKCIIEPUMEHTAIbHBIX 33/1a4 [0 TEME
«Pacro3HaBaHue MIacTMacc M BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxaenue MosekynspHoil opMysIbl OPraHUu4eCKOro COeAMHEHUSI [0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIIIUX B €r0 COCTaB, HaXOXJECHHWE MOJEKYISpPHOH (POpPMyNIbI OpPraHMYECKOrOo COEIMHEHMsI MO Macce
(0O0BEMY) TIPOJIYKTOB CTOpaHHs, MO KOJMYECTBY BemecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMH W/WIU
UCXOJHBIX BELIECTB, YCTAHOBJICHHE CTPYKTYPHOU (OPMYIJIbI OpPraHM4ecKOro BeIIecTBa Ha OCHOBE €ro
XMMHYECKUX CBOMCTB HWJM CIIOCOOOB TMOJYYEHHUS, OMpEIENIEHUE JOJM BbIXOAA MPOJIYKTa PEaKUUu OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss MeXnpeaMETHBIX CBsSI3€d TMPU  M3YYEHUHM oOpraHudeckod xumuu B 10  kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHHI, TaKk U TMOHATHUH,
MPUHSATHIX B OT/AEIBHBIX MPEIMETaX €CTEeCTBEHHO-HAYUYHOTO [IUKJIA.

OO01ue ecrecTBEHHO-HAYUHbIE TOHATHS: SIBJICHUE, HAYUHBIN (DakT, TUMOTE3a, TEOPHs, 3aKOH, aHaJIH3,
CUHTE3, Kiaccu(uKalus, HabltoIeHUue, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb, MOJICIIUPOBAHHUE.

®dusznka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, JHEPTE€TUYECKUIN YPOBEHb, BEILIECTBO,
Teno0, 00bEM, arperarHoe COCTOSHUE BEIECTBa, (PM3UUYECKHE BETUYMHBI, €AUHUIIBI U3MEPEHUs, CKOPOCTb,
SHeprus, Macca.

buonorus: kinerka, opraHusM, SKocucTema, obuocdepa, MeTaboINu3M, HACIEeICTBEHHOCTb, aBTOTPO(HBII
U reTepoTpoHBIN THI MUTaHUs, OpoKkeHue, GPOTOCUHTE3, IbIXaHHe, OCJKH, YTIIEBOIbI, JKUPBI, HYKIICHHOBBIE
KHUCTIOTBI, ()EPMEHTHI.

I'eorpadusi: monesHple UCKOTaEMbl€, TOTLIHBO.

TexHosorus: MuIEeBbie MPOAYKTHI, OCHOBHI PALIMOHAILHOTO MUTAHUS, MOIOIINE CPEACTBA, MaTEPHUAIIBI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sfep. XumMudeckuil snement. M3otombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aTOMOB, KBAaHTOBBIC YUCJIA. JHEPreTUYECKHEe YPOBHU U MOAYypOBHU. AToMHBIe opOuTanu. Knaccuduxarms
XUMUYECKHUX 3JIEMEHTOB (S-, p-, d-, f-anmemenTsl). Pacnpenenenue 3JIeKTPOHOB MO ATOMHBIM OPOHTAJISIM.
DNeKTpOHHBIE KOHGUTYpallMd aTOMOB JJIEMEHTOB MEPBOrO—YETBEPTOTO TMEPHOJOB B OCHOBHOM H
BO30Y)KIEHHOM COCTOSIHUU, dJIEKTPOHHBIE KOH(UTYpALIUU HOHOB. DIEKTPOOTPUIIATEIBHOCTD.
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[lepuoanueckuii 3akoH u Ilepuonnyeckas cucrema xumuueckux snemenToB .M. MenneneeBa. CBszb
MEPUOINYECKOr0 3aKkoHa W IleproanyecKkoil CHUCTEMbI XMMHYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOPHUEHN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMUYECKHX DJIEMEHTOB U O00pa3yeMbIX HUMU
MPOCTBIX M CIOKHBIX BEIIECTB IO TIpylnmaM M IepuojaM. 3HaueHHe nepuoanyeckoro 3akoHa JI.U.
Menneneesa.

XuMu4ecKasi CBA3b. BHUIIbI XUMUYECKON CBA3U: KOBAJIECHTHAs, MOHHAsA, METaJUIM4YecKas. MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOW CBS3M: OOMEHHBIH M JIOHOPHO-AKIENTOPHBIA. DHEPTrus W JJIMHA CBS3H.
[TosapHOCTH, HAMPABIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpatHbie cBs3u. BomopoaHas cBA3b.
MexxMoNeKyJISIpHbIE B3aUMOIECHCTBUS.

BanieHTHOCTP M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpPHI MOJEKYJ C HX
TEOMETPUUECKUM CTpOEHUEM (Ha IPUMEPE COSAMHEHUI JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBnenue 0 KOMILIEKCHBIX COCUHEHHUSIX. CocraB KOMIIJIEKCHOTO WOHA:
KOMILJIEKCOOOpa3oBarTeib, JIMTaHAbl. 3HaYeHHE KOMIUIEKCHBIX coefnHeHui. [ToHsTHe 0 KOOpauHAIIMOHHON
XUMUH.

BemectBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOE€HHUA. THIBI KPUCTALIMYECKUX PEIETOK
(CTpYKTYp) U CBOMCTBA BEILIECTB.

[Tonatne o nucnepcHbIX cuctemax. MctuHHbIe pacTBOpHL. [IpencraBieHne 0 KOJJIOUIHBIX pacTBOpax.
CriocoObl  BBIpaXEHHUSI KOHIIEHTpAIlMM PACTBOPOB: MaccoBas JIOJISI BEIIECTBA B PACTBOpPE, MOJIpHAsS
KOHIEeHTpalus. HackllieHHbIe U HEHACKIIIEHHBIE paCTBOPbI, PACTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanuss 1 HOMEHKJIAaTypa HEOPraHHMYECKUX BellecTB. TpuBUANbHBIE HAa3BaHHS OTIEIIbHBIX
MPEACTABUTENEN HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX peakiiii B HEOPraHMIECKOW U OPraHUIeCKON XUMUHU. 3aKOH COXPaHCHHUS
MacChl BEILECTB; 3aKOH COXPAHEHHWS W MPEBPAIICHUS SHEPIUH MPU XUMHUYECKHX peakUusAX. TernnoBble
3¢ deKTh XuMUYEeCKUX peakiuil. TepMoXuMuuecKkue ypaBHEHUSI.

CKopocTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT pa3audHbIX (akTopoB. ['omoreHHeie u
reTeporeHHble peakiuu. Katanus u karanus3aTopsl.

OOpatumble U HeoOpaTUMBble peakluu. XHUMUYeckoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO
paBHOBecHs. DaKTOPBI, BIUSIONIME HA MOJOKEHUE XMMHUYECKOTO PaBHOBECHSA: TEMIIEpaTypa, JaBICHHUE U
KOHIIEHTPALIMU BEIIECTB, y4acTBYIOIMX B peakiuu. [Ipunun Jle [larense.

DnexTponauTHueckas nuccouranus. CuipHble U cialble 31ekTpoiauThl. CreneHs aucconuanuu. Cpena
BOJHBIX PACTBOPOB: KHCIOTHAs, HEWTpalibHas, IenovHas. Bomopoanslii mokaszarens (PH) pactBopa.
IM'uaponus coseid. Peakiuu mOHHOTO 0OMeEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIIb.
[Ipomeccpl OKHMCIEHMSI W BOCCTAHOBJIECHUs. BakHeilllne OKUCIUTENIM U BOCCTAHOBUTENIU. Merox
AIIEKTPOHHOTO OaslaHca. DNEeKTPOJIU3 PACTBOPOB U PACILIIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUs BEUIECTB W UX IPEBPALICHUMN: Pa3JO0KEHHE IEPOKCUIA
BOJIOPO/JA B IPUCYTCTBUM KaTaIU3aTOPa, MOJEIHN KPUCTAIUNIMYECKUX PEIIETOK, IPOBEICHUE PEAKLIU HOHHOTO
oOMeHa, ompeeNneHue Cpelbl PacTBOPOB C IMOMOIIBI0 HMHIUKATOPOB, W3YyUEHUE BIHUSHUSA Pa3IHYHBIX
(haKTOPOB Ha CKOPOCTh XUMHYECKON PEAKIINH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

Heoprannyeckasi Xumus.

[Tomoxenne HemeramioB B Ilepuomuueckoit cucreme xumuueckux anemeHToB .M. MenneneeBa u
OCOOCHHOCTH CTPOCHHSI WX aToMOB. DU3WYECKUE CBOMCTBA HEMETAIIOB. AJUIOTPONHS HEMETaoB (Ha
puMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

Bonopon. [lonyuenue, ¢puznueckne U XUMUYECKHE CBOICTBA: PEAKIIMH C METAJUIAMH M HEMETaJlIaMH,
BOCCTaHOBHUTEIIbHBIE CBOMCTBA. ['Mapuasl. TOIIIMBHBIE 2IIEMEHTHI.
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I'anorensl. Haxoxaenue B mpupoze, crocoObl MOodydeHus, (PU3NUYEeCKUe U XUMUYECKHE CBOMCTBA.
lasioreHoBoopoibl. BaxkHeiue KUCIOPOJICOAEpKAIINE COCAUHEHHs] TajoreHoB. JlabopaTopHble u
IIPOMBIIIIJIEHHBIE CLIOCOOBI MOJIY4YEHUs rajoreHoB. [[pruMeHeHne rajJoreHoB U X COeAMHEHUH.

Kucnopona, 030H. JIabopaTopHble ¥ IPOMBILIIEHHBIE CIIOCOOBI MOJTy4yeHUs Kuciopoaa. dusnueckue u
XMMHMUYECKHE CBOMCTBA U IPUMEHEHHUE KUCIOPO1a U 030HA. OKCHU/IbI U IEPOKCUBI.

Cepa. Haxoxnenwe B Npupoje, CHOCOOBI TONydCHHS, (PU3NICCKHE W XUMHYCCKHE CBOMCTBA.
CepoBogopoa, cyiabhunasl. Oxcun cepoi(1V), oxcua cepri(VI). CepHucras u cepHasi KUCIOTHI M UX COJIH.
Oco0GeHHOCTH CBOWCTB CEpHOM KUCIOTHL. [IpruMeHeHne ceprl u e€ CoeMHEHUI.

Azot. Haxoxienue B mpupojie, ciocoObl MOIy4eHUs], pU3NUECKHe U XUMUYECKHE CBOMCTBA. AMMMAK,
HUTpUbl. OKcuapl a3oTa. A30THCTasi W a30THas KUCIOTHI U UX coJdU. OCOOEHHOCTH CBOMCTB a30THOM
KHUCIIOTHI. [IpuMeHeHue a3ora u ero coequHeHui. A30THBIE YA0OpEHUSI.

®dochop. Haxoxnaenwe B mpupoje, CHocoObl MOMydeHUs, (PU3MUECKHE W XUMUUYECKHE CBOMCTBA.
®ochunel u pochun. Oxcunsl pochopa, pocopnas kucinora u e€ conu. IIpumenenue pocdopa u ero
coenuHeHul. @ocpopHbie yIoOpeHus.

VYrnepon, HaxoxkaeHue B mpupoje. AoTponHble Moaupukanuu. Puznueckue U XUMHUUECKHE
CBOWCTBa MpPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepogoM. Oxcun yriaepona(ll), oxcun yrimepoma(lV),
yrojibHas KUCIOTa U €€ coiM. AKTUBUPOBAHHBIM yroiib, ajcopouus. dymiepeHsl, rpadeH, yriiepoJHbie
HaHOTPYOKH. [I[puMeHeHne MpOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIIEPOJIOM, U €TI0 COCTUHEHHUH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOJydeHHs, (pu3nueckue M XUMHUYECKHE CBOMICTBA.
Oxkcun xpemuusi(1V), kxpemHueBast KUCIOTa, CHIIMKATHL. [IpuMeHenne KkpeMHus u ero coeauHeHuii. CTexo,
€ro MoJy4eHHe, BUJIbI CTEKJIA.

[Tonoxxenne meramwioB B [lepuoanueckoil cucTeMe XUMMUYECKUX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI04€K aTOMOB MeTasuioB. O0mue Gpundeckue cBoicTBa MeTayIoB. [IppuMeHeHe MeTamios
B ObITY U TexHuKe. CIlJIaBbl METAJUIOB.

DNEeKTPOXUMHUYECKUN psAl  HampspDKeHWH MeTauioB. OOmmMe CcrocoObl MOMYYEHUS METAIIOB:
TUAPOMETAJUTYpPIusi, MUPOMETALTYprusi, anekrpometautyprus. [lonarue o xoppos3uu mMetaoB. CriocoOsl
3alUTHI OT KOPPO3UH.

O6bmas xapakrepuctuka metauioB |A-rpynnel [lepuonnyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB.
Hatpuii u xanuii: nonydenue, puznyeckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BELIECTB U UX
COEIUHEHUN.

Obmas xapaktepuctuka metamuioB |IA-rpymmel [lepuoauueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Marnuii u Kanbluii: noyrydyeHue, pusndeckue u XMuMUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX
coenuHeHu. JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ANOMUHMIL: ToTydeHue, pru3ndeckue 1 XuMU4eckie CBOMCTBA, MPUMEHEHHUE MTPOCTOrO BEIIECTBA U €T0
coenuHeHU. AM(]oTepHbIe CBOWCTBA OKCH/IA U TUAPOKCUA ATFOMUHUSA, THIPOKCOKOMIUIEKCHI aTFOMUHHS.

OOmas xapakTepucTuka MeTalioB noOounbix nonarpymm (b-rpynm) Ilepuoanueckoit cuctembl
XMUMHUYECKUX DJIEMEHTOB.

dusnyueckue U XUMUUYECKUE CBOMCTBA XpoMa U ero coenuHeHuil. Okcuabl U ruapokcuas xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomatel 1 qUXpomaThl, UX OKUCIUTENbHBIE cBOIicTBa. [lomydyenne u npumenenue
Xpoma.

Ou3nyeckue M XUMHUYECKME CBOWCTBA MapraHia M €ro COeIMHEHuM. BakHellne coequHEeHHs
mapranna(ll), mapranma(lV), mapranma(VI) u mapranna(VIl). [lepmanranat xanusi, €ro OKHCIUTEIbHBIC
CBONCTBA.

Du3nYeCKNe U XUMHUYECKHE CBOMCTBA XKelle3a M €ro coeauHeHW. OKCuabl, TMAPOKCUABI U COJIU
xeneza(ll) u xenesa(lll). Tlonydenue u mpuMeHeHHE Keme3a U €ro CIIJIaBOB.

Pu3nyecKrue 1 XMMHYECKUE CBOMCTBA MeIU U €€ coequHeHui. [lonydyeHne u npuMeHeHne MeIu U e€
COCIMHECHUN.
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[unk: nomydeHue, (QU3MUECKHE M XHUMHYECKHE CBOMCTBa. AMQOTepHBIE CBOWMCTBAa OKCHIA U
TUAPOKCUAA LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[ppuMeHeHne MHKa U €ro COeIMHEHU.

OKCIIepUMEHTAJIbHBIE METOJAbl H3Y4EHHs BEIIECTB M HX IMPEBpalleHUN: H3ydeHHEe 00pasloB
HEMETAJJIOB, TOpPEHUE cepbl, pocdopa, xKeine3a, MarHus B KUCIOPOJE, U3yuyeHue KoJulekuuu «MeTaiisl u
CIUIaBbI», B3aUMOJIEHCTBUE IIETOYHBIX U I11E€JI0YHO3EMENBHBIX METAJUIOB C BOJOM (BO3MOKHO MCIIOJIb30BAHNE
BHJIEOMATEpPUAJIOB), B3aUMOJICHCTBUE LIMHKA U KeJjie3a ¢ PacCTBOpPAMM KHCJIOT U IleJoyell, KaueCTBEHHBIE
peakuuu Ha HEOpPraHMYeCKWe AaHHOHBbl, KAaTHOH BOJOPOJA M KAaTHOHbI METAJJIOB, B3aUMOJEHCTBUE
TUIPOKCUIOB JIFOMMHHUS U LIIMHKA C pacTBOPAMU KUCIOT U IIeJIoueH, pelieHne IKCIePUMEHTaIbHbBIX 3aa4
o reMaM «[ anorens», «Cepa u e€ coeIMHEHU», «A30T U (hochop U UX COeTUHEHUS», «MeTallbl ITIaBHbIX
MOArpyHI», «MeTansbsl MOO0YHBIX MOATPYIII.

XUMUA U )KU3Hb.

Ponp xumum B obecriedeHMHM yCTOMYMBOIO pa3BUTHUS desioBeuecTBa. [IOHSATHE O HAyYHBIX METO/Aax
MO3HAHUS U METOJOJOTMH HAy4yHOTo HcclieZjloBaHMs. HayuHble NPUHIMMIBI OpraHU3allid XUMHUYECKOTO
npou3BoJicTBa. [IpombinieHHbIE CTIOCOOBI MOyY€HHs BaXKHEHIIMX BEIIECTB (HAa IpHUMepe MPOHU3BOJCTBA
aMMuakKa, CepHOM KHCIOThI, MeTaHoja). IIpomblluieHHBIE CHMOCOOBI MOJYYEHHUS METAIOB M CIIaBOB.
XUMHYECKOe 3arpsi3HEHUE OKpyXKarolled cpeasl W ero mnocienctsua. Pomb xumum B obOecriedeHUH
SHEpPreTHYecKOoi Oe30MacHOCTH.

XuMus U 370poBbe denoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuiia Mcmoab30BaHMs JIEKApCTBEHHBIX
npenapaToB. Posib XUMUM B pa3BUTUU MEIUIIMHBI.

XUMUS MUK OCHOBHbIE KOMIIOHEHTHI, MUIIEBbIE J0OaBKHU. Poib XumMuu B oOecrieueHun MUIIEBOU
0€30MacHOCTH.

KocMmernueckue u napdromepusie cpeactsa. beitoBas xumus. [IpaBuna 6€30MacHOTO HCMOIb30BaAHUS
npenapaToB OBITOBOM XUMUHU B MIOBCETHEBHON KU3HH.

XUMHS B CTPOUTETIBCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

XuUMHS B CENBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaIbHbIC YA0OPCHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, Kpackd, CTEKJIO0, KepaMuka. Marepuaibl s
ANIeKTpOHUKU. HaHoTeXHOMOTHH.

Pacuérnble 3agaun.

Pacuérbl: Maccel BemecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJHMYECTBY BEILIECTBA, Macce WM
00BEMY OJTHOTO M3 YYaCTBYIOUIUX B PEaKIMM BEIIECTB, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB
peaKkiuu, €clii OJHO M3 BEUIECTB MMEET MPUMECH, MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTa
peaxiuu, eciu OJHO M3 BEIIECTB JaHO B BUJE PacTBOpA C OIMpeneIEHHONW MaccOBOM J10Jiel pacTBOPEHHOTO
BEI[ECTBA, MACCOBOM [OJIM M MOJSPHON KOHIEHTpPAIllMU BEIIECTBA B PACTBOPE, MOJIM BBIXOJA MPOIYKTa
PEaKIuu OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzamnus MexXnpeaMeTHBIX CBsI3ed MpU U3y4eHHH 00IIed U Heopranmdeckoil xumuu B 11 kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHHE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaKk U TMOHSITHH,
IIPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO11re ecTeCTBEHHO-HAYYHbIE MTOHATHS: SBJICHUE, HAYYHbIH (hakT, TUIoTe3a, TEOPUs, 3aKOH, aHAIIU3,
CHHTE3, KiacCUpUKaIMs, NEpUOJUYHOCTh, HAOIIOAEHUE, HW3MEpPEHHEe, OKCIIEPHUMEHT, MOJIElb,
MOJEIUPOBAHUE.

®usnka: MaTepus, MUKPOMHD, MaKpOMHp, aTOM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH, H3OTOIBI,
PalMOaKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKHI YpOBEHb, BEIIECTBO, TEJO, 00bEM, arperarHoe COCTOSHUE
BEIIECTBA, UJCANIbHBIN Ia3, GU3NUECKUE BETUUMHBI, €AUMHULBI U3MEPEHHsI, CKOPOCTh, SHEPIHsl, Macca.

buosorus: kineTka, OpraHusMm, 3KocucTeMa, onocdepa, MeTadboIn3M, MaKpo- U MUKPOIJIEMEHTHI, OEJIKH,
KHPBI, YTIIEBOJIbl, HYKJIENHOBBIE KHCIOTHI, ()ePMEHTHI, TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK YHEPTUU B
9KOCUCTEMAX.
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I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMbIe, TOIUIMBO, PECYPCHI.

TexHosorus::  XuMUYecKass IPOMBIIIJIEHHOCTb, METAJULYprUsi, CTPOMTENbHBIE  MaTepHallbl,
CEeITbCKOXO03SHCTBEHHOE TIPOU3BOICTBO, MMUIIIEBAst MPOMBINIICHHOCTD, (hapManeBTH4ecKast IPOMBIIIUICHHOCTB,
IIPOU3BOJICTBO KOCMETHYECKHUX IPENaparoB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MAaTEpUaJIOB, AJIEKTPOHHAS
[IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI

JIMUHOCTHBIE PE3YJIbTATHI

B cootBeTcTBUM C CUCTECMHO-ACATCIbHOCTHBIM ITOAXOAOM B CTPYKTYPC JUYHOCTHBIX PE3YJILTATOB
OCBOEHHUSI TMpeaMeTa «XHUMHS» Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHUs BBIJACIIEHBI CIIEIYIONINE
COCTABJISIIOIIME: OCO3HAHHWE OOYYAIOUIMMUCS POCCUUCKOM Tpa)kAaHCKOW HWICHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIENIEHUIO; HATMUME MOTHUBALIMY K 00Y4YEHHIO; TOTOBHOCTH U
CIOCOOHOCTh O00Y4YaOIIMXCSl PYKOBOJICTBOBATHCSI MPHUHATHIMU B OOLIECTBE MpaBWIaMU M HOPMaMu
MMOBCACHUWA, HAJIMYUC IIPABOCO3HAHUA, SKOJIOTHUECKOH KYJIBbTYPBI, CHOCOOHOCTL CTAaBUTH e U CTpOUTH
JKN3HCHHBIC ITJIaHBI.

JImaHOCTHEIE PE3YIbTAaThl OCBOCHHUA IIPCIMETA «XUMUST» OTpaXxaroT C(bOpMI/IpOBaHHOCTB OIIbITa
MO3HABATEIbHON U MPAKTHUYECKOHN JIEeATEIHHOCTH 00yJaroluXcsl B MPOLECCe peain3aluu 00pa3oBaTeabHOM
NeSITeIbHOCTH.

JIMuHOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaAMeTa «XHUMHsD OTpa)xaroT CHOPMHUPOBAHHOCTH OIMbBITA
MO03HABATEIbHON U MPAKTHUECKOHN JIEATEIBHOCTH 00yJaloluXcsl B MPOLECCe peain3aluu 00pa3oBaTeIbHOM
NEATENBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:xIaHCKOro BOCIIMTAHUA:

OCO3HaHHS 00YYaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IPaB M O0S3aHHOCTEH, YBaXKEHUSI K 3aKOHY U
MIPaBOIOPSIIKY;

MPEACTABJICHUS O COLMAIBHBIX HOPMaXxX M IpaBUjIaX MEXIMYHOCTHBIX OTHOIIEHUM B KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOM AEATEIBHOCTU MPH CO3/JaHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIbHBIX 33124, BHIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apI'YMEHTBI APYTUX IPU aHalln3e
Pa3IMYHBIX BUJIOB YU€OHOU 1A TEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIE/IUI0 OTEUYECTBEHHOU XUMUU;

YBOKEHUA K TpOIlECCY TBOpYECTBA B OOJIACTH TEOPUM M MPAKTUUYECKOTO MPHIIOKEHUS XUMUH,
OCO3HAHUS TOTO, YTO JAaHHbIE HAyKH €CTh pe3ylbTaT JIMTENbHBIX HAONIONEHUHN, KPOMOTIUBBIX
SKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

WHTEpeca U IO3HABATEIbHBIX MOTHBOB B TMOJyY€HUU U MOCIEAYIOLIEM aHanu3e WHGOpMaluu o
MepPEeAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIIEHMBAaTh CUTYyallid, CBS3aHHbIE C XUMHYECKUMHU SBICHUSIMHU, M TPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEICHUE U MOCTYIKM CBOMX TOBApHILEH ¢ MO3UIUNA HPABCTBEHHBIX U
MPaBOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

4) popMupOBaHNS KYJIbTYPHI 310POBbS:

MOHMMAaHUS IIEHHOCTEH 3I0pOBOTO M Oe30macHoro o0pasa >KU3HH, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;
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coOnrofeHns mpaBui 0E30MacHOr0 OOpalieHHs] ¢ BEUIECTBAMH B OBITY, TMOBCEIHEBHOW >KW3HH, B
TPYIOBOM ACATEIBbHOCTH;

MOHUMAHMSI IIEHHOCTH MPaBWJI HHAMBUAYAIHHOTO M KOJUICKTUBHOIO O€30MacHOr0 TOBEACHHUS B
CUTYaLIMIX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEJACTBUNA U HEMPUSITUS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aKOT0Jisi, HAPKOTHKOB,
KYpEHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIBCKON JEATSIBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOMN U APYTUX BUJIAX IEATETLHOCTH;

YCTaHOBKHM Ha aKTUBHOE YYAaCTHE B PEIICHUHU MPAKTUYECKUX 3aJlay COIMAIHHOM HANpPABJICHHOCTH (B
paMKax CBOETO Kjacca, IKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3YYEeHHMIO Mpodeccuil pa3audyHOro pojia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHAYAJIbHOW TpaeKkTOpuu oOpazoBaHus, OymyIiei
npodeccud W peann3alud COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XUMUU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTUYECKH IIEIECO00Pa3HOTr0 OTHOIICHUS K MPUPOJE KaK MCTOYHUKY CYIIECTBOBAHMS XU3HH Ha
3emire;

MMOHUMAaHUS IJ100abHOTO XapaKTepa IKOJIOTHYECKUX MPOoOJIeM, BIUSHUS IKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME TIPUPOJTHON M COLIMAIBHOM CPeIbl;

OCO3HAHUS HEOOXOJIMMOCTH HCIHOJB30BAHUS JOCTHKEHMH XHMHHM JJs pEUIeHHs BOIPOCOB
paIMOHaIBLHOTO MPUPOIAOIIOJIB30BAHNUS;

AKTUBHOTO HENPUATUSA JCUCTBUM, MPUHOCSAIIUX BPEI OKPYXKAIOIIEH MNPUPOJHON Ccpeae, YMEHHUs
MIPOTHO3UPOBATh HEONArONPUSATHBIE HSKOJIOTMYECKUE IOCIEACTBUS MPEANPUHUMAEMbIX JEUCTBUNA H
MpeI0TBpallaTh UX;

HaJIMYUsl Pa3BUTOrO 3KOJOTUYECKOTO MBIILICHHS, 3KOJIOTHYECKON KYIbTYpHI, OMbITA AEATEIbHOCTH
9KOJIOTMYECKON HAINPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B MO3HABATEIHHON, KOMMYHUKATUBHOM
U COLIMATIbHOU MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSITH UJICOJIOTHU XeMOoGhoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAyKU U OOIIECTBEHHOM
MIPAKTHKU;

MOHUMAaHUs crieUu(DUKH XUMUU KaK HayKH, OCO3HaHHs €€ poiu B (OPMUPOBAHUHU PALUOHAIBLHOTO
HAyYHOTO MBIIUICHUS, CO3JAHUU LEJIOCTHOTO MPEACTaBICHHUS 00 OKPYKAIoIIeM MHpE Kak O €IWHCTBE
MPUPOABI M YeNOBEKa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pPEIICeHHU MpoOJIeM COXpaHECHUS
MIPUPOJIHOTO PaBHOBECHS,

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMUH ISl COBPEMEHHOM IMBUITU3AIUU: B €€ TYMaHUCTUYECKOI
HAMPaBJICHHOCTH M BAKHOU POJIA B CO3JJAaHUH HOBOM 0a3bl MaTepHAbHOUM KYJIBTYPHI, B PELICHUH TJI00aTbHBIX
mpo0JieM YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, SHEPreTUYECKOM, MUIIEBOM U HKOJIOTUYECKOM
0€30MacHOCTH, B Pa3BUTUH MEAMIIMHBI, OOECIEYEHHH YCIOBHM YCIEUIHOTO Tpyda M 3KOJIOTUYECKH
KOM(OPTHOM JKU3HH KaXKJOTO YIeHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOU TPaMOTHOCTH: MOHMMAaHHUSl CYIIHOCTH METOJIOB MO3HAHUS, HCIOIb3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCMOJB30BaTh IMOJydaeMble 3HAHUS JUIA aHAlW3a U OOBSICHEHUS
SBJICHUN OKPYKAIOIIET0 MHpa U TPOUCXOASIIMX B HEM H3MEHEHHH, yMEHHs JelaTh OOOCHOBAaHHBIC
3aKJIFOUEHHUs] Ha OCHOBE HAyYHBIX (DAKTOB M HMEIOUIUXCS JAHHBIX C IENbI0 MOJYYEHUS JOCTOBEPHBIX
BBIBO/IOB;
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CIIOCOOHOCTH CaMOCTOSTEIHHO HCIIOIH30BATh XUMHUECKUE 3HAHUS JIJISl PEIICHUS TIPOOJIEM B pEaTbHBIX
JKU3HCHHBIX CUTYyallHUAX,

MHTEpeca K MO3HAHUIO, UCCIEI0BATEIbCKON AEATELHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO W CaMOOOpPa30BAaHHIO, K AKTHBHOMY
IMOJIYYCHHIO HOBBIX 3HAHUU 110 XUMUH B COOTBETCTBUHU C )KU3HEHHBIMU HOTpe6HOCT$IMI/I;

MHTEpeca K 0COOEHHOCTSIM TPYy/Zia B Pa3IMUHbIX cepax mpoPhecCHOHATHLHON ACSITEILHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDI

MertanpeaMmeTHble pe3yibTaTbl OCBOECHUS MPOrpaMMbl IO XMMHHM Ha YPOBHE CpPEIHEro oOuIero
00pa3zoBaHus BKIIIOYAIOT:

3HAYUMBIC JJISA q)OpMHpOBaHI/ISI MHPOBO33PCHUA O6yanOHIHXC$[ MCKIUCHOUITIIIMHAPHBIC
(MexmpeMeTHbIE) OOIeHayYHbIE IOHATHUS, OTPaKAIOUIME LEJIOCTHOCTh HAYYHON KapTHUHBI MHUpPA H
CHCIII/I(i)I/IKy MCTOAOB IO3HAaHHA, HUCIIOJB3YEMbBIX B CCTCCTBCHHBLIX HAayKaxX (MaTCpI/Iﬂ, BCIICCTBO, SHEPTUA,
SABJICHHUE, IIpOLECC, CHUCTEMA, HaquBIﬁ (baKT, MIPpUHOMII, THUIIOTE3a, 3aKOHOMCPHOCTb, 3aKOH, TCOpU:,
HccIleIoBaHue, HaOIroIeHNe, N3MEPEHNE, SKCIICPUMEHT U JIpYTHe);

YHUBEpCaJbHble y4eOHble JIeHCTBUS (TO3HaBaTelbHbIE, KOMMYHHKATHUBHBIE, pETYISTHUBHBIE),
obecrieunBaromnue (GopMupoBaHHEe (DYHKIMOHATLHOW TPaMOTHOCTH M  COLMAIBHOM  KOMIETCHITUH
00yJaroImXcs;

CTIOCOOHOCTh OOYYAIOMIMXCSI MCMOJIB30BAaTh OCBOCHHBIE MEXIUCIMILTHHAPHBIE, MHPOBO33pEHYECKIE
3HaHUS U YHUBEPCAIbHBIC YUCOHbIC IEHCTBUS B TIO3HABATEIILHOW U COIIMATILHOMN IMPAKTHKE.

MertanpeqMeTHbIe  pe3yJNbTaThl  OTPaXalOT  OBJAJCHWE  YHUBEPCAIbHBIMH  y4COHBIMHU
M03HABATEIHHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHMBEpPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSTENBHO (POPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;

OTIPENEeNATh IEJU JeATEeIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUU HMX JTOCTHXKCHHS, COOTHOCHUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU EJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUW 3HAHMK MPUEMBI JIOTUYECKOTO MBIIIICHUS: BBIICIATh XapaKTEPHbBIC
MPU3HAKK TIOHSATUHA W YCTAaHABJIMBATh HMX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE TMOHITHS IS
O0OBSICHCHUS OT/JICITBHBIX (DAKTOB M SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIUN BEIIECTB U XUMUYCCKUX PEaKIIHi;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyKIeHUs (MHAYKTUBHBIC, JACAyKTUBHBIC, [0 AaHAJOTUH), BBISBISTH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHWS HUCMOJb3yeMble B XMMUU CHMBOJUYECKHE (3HAKOBBIE) MOJIEINH,
MpeoOpa3oBbIBaTh MOJEIbHBIC MPEICTaBICHHUS — XUMHUYECKHH 3HAK (CHMBOJI) JJIEeMEHTa, XUMHUYECKas
dbopMyna, ypaBHEHHE XUMHUYECKOW peaKIMU — MPU PelIeHHH Y4eOHBIX MO3HABATENbHBIX U MPAKTUYECKUX
3a/a4, TPUMEHATh Ha3BaHHBIE MOJETbHBIC TPEACTABICHUS ISl BBISBICHHUS XapaKTEPHBIX TMPU3HAKOB
M3Yy4YaeMbIX BEIIECTB M XUMHUECKUX PEAKLIUM.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeliCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MMO3HAHMS BEIIECTB U XUMUUECKUX PEAKIIHII;

dbopMynupoBaTh LETH U 3aJa4d WCCIIETOBAHMS, HCIOJIB30BAaTh MOCTABIEHHBIE U CAMOCTOSITENHEHO
chopMynupOBaHHBIE BOTIPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHKS M OCHOBBI /7151 (HOPMUPOBAHUS TUTIOTE3BI
10 IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKJICHUN;

BJIaJIETh HABBIKAMHU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUUYECKUX HKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IMPOIECCa, CAaMOCTOSITENILHO IPOTHO3UPOBATH €ro
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pe3ynbTar, (OpMyIUpOBaThH O0O0OOMIEHHS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJIbTAaTOB
HCCJICIOBAHUS, COCTABIISITH 000CHOBAHHBIN OTYET O MPOJICTAHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIIEAOBATENFCKOM W TPOEKTHOW MAEATEIBHOCTH, IPOSBISTH
CIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS TPAaKTHYECKHX 3aJad,
MIPUMEHEHUIO PA3JIMYHbIX METOJIOB IIO3HAHMSL.

3) pab6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HHGOpMANMK (HAyYHO-TIOMYJSIpHAS JIUTEpaTypa
XHMHUYECKOTO COJIepKaHus, CIpaBOYHbIE MocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBaTh HWH(OPMAIIHIO
pa3aMYHbIX BHUJOB M (QOpM  TpEACTaBICHUS, KPUTUYECKHM OLEHHUBAaThb €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTS;

(dbopMynupoBaTh 3ampockl U MPUMEHATh Pa3IMYHbIE METOJAbI IPU MOUCKE U OTOOpe MH(OpMAaIUH,
HE0OX0IMMOM IS BHINOJIHEHUS YUeOHBIX 3aau ONPEeIEHHOTO THIIA;

MpUOOpETaTh OMNBIT UCHOJIB30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAabHYIO (hopMy mpeicTaBiieHuss MHGoOpMauuu (cxembl, Tpaduku,
JiarpamMMsl, TaOJUIbI, PUCYHKH U IPYTHE);

WCIO0JIb30BAaTh HAYYHBIN $3BIK B KayeCTBE CpPEIACTBA IMpH paboTe ¢ XUMHUYECKONW HHPOpMAIUein:
MIPUMEHSTHh MEXIPEAMETHbIE ((PU3NUECKHE U MaTeMaTHUECK1Ee) 3HAKH U CUMBOJIBL, OpMYJIbl, a00peBUATYpHI,
HOMEHKJIATYpY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

3aJlaBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOil TEMBI B X0/1€ TMaJIora W/Uiu TUCKYCCUH,
BBICKa3bIBaTh UeH, GOPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTENILHO BBITIOJHEHUS MPEUI0KEHHON
3a/1a4u;

BBICTYNaTh C Ipe3eHTaluell  pe3ylbTaTOB  IO3HABATEIbHON  JESATEIBbHOCTH, TMOJYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHKAMU IIPU BBIIOJHEHUH XHMHUYECKOTO HSKCIIEPUMEHTA,
MPaKTUYECKON pabOThI IO MCCIEAOBAHNIO CBOMCTB M3y4aeMbIX BELIECTB, peau3aliuid yueOHOro mpoeKTa, u
(dbopMynupoBaTh BBIBOJBI MO pe3yjibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUN MyTEM COTJIACOBAHUS MO3UIIMKA B
X0J1e 00CYXJICHHUS 1 0OMEHA MHCHUSIMU.

PeryasiTuBHbIe yHUBepcaJbHble Y4eOHbIe el CTBHA:

CaMOCTOSTEJIBHO IJIAHUPOBATh U OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NESTEIbHOCTD, ONpeessis eé
LeJIM ¥ 3a/laud, KOHTPOJIMPOBaTh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh Mpe/iaraeéMblil aropuTm
NEeWCTBUI NpPU BBINOJIHEHUM Y4eOHBIX M MCCIEI0BATENIbCKUX 3a/ad, BbIOMpaTh Hambosiee 3(hGeKTUBHBIN
crnoco0 UX pelIeHus ¢ y4éTOM MOTy4YeHHs] HOBBIX 3HAHUHN O BEIeCTBaX M XMMHUYECKHX PeaKIusX;

OCYILECTBIIATh CAMOKOHTPOJIb IEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHHS NMPOTPaMMBbI MO XUMHM Ha yriIyOJIEHHOM YpOBHE Ha YpPOBHE
cpeaHero oOiero obpa3oBaHUs BKIIOUAIOT crenuduyeckue ajis yueOHOTO MpeaMeTa «XUMUs» HaydHble
3HaHUS, YMEHUsS U CIOCOObI JEWCTBUI MO OCBOEHHUIO, HHTEPIPETAlMU U NpeoOpa30BaHUI0 3HAHUM, BHUJIbI
JEeATeIbHOCTH 10 MOJYYESHUIO0 HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUM B PA3JIMYHBIX y4eOHBIX CUTYaIHUsX, a
TaKKe B PEaJbHbIX KU3HEHHBIX CUTyallUsX, CBS3aHHBIX C XUMHEW. B mporpamme mo XuMHu MpeaMeTHbIE
pe3yJbTaThl IPEACTABIEHBI 110 T0/1aM U3YyUEHUS.

10 KJIACC
IIpenMeTHBIE pe3yabTaThl OCBOEHHUS Kypca «OpraHudeckasi XUMUsD OTPaXKaroT:
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cOPMHUPOBAHHOCTh TMPEICTABICHUIA: O MECTe W 3HAUYCHUH OPraHWYECKONM XWMHUHU B CHCTEME
€CTECTBCHHBIX HAyK U €€ pOJId B 00ECIICUEHUN YCTOWYMBOTO PA3BUTHS YEJIOBEUSCTBA B PEIICHUH TPOOIIEM
9KOJIOTHYECKOH, SHEPreTHYeCKOW M IMHUIIEBOW OE30MACHOCTH, B PA3BHTUW MEIWIMHBI, CO3TAHUH HOBBIX
MaTepHaOoB, HOBBIX HCTOYHHKOB JHEPTHH, B OOCCIICUCHHH PANMOHAIBHOTO IPHPOJIONOIL30BaAHUS, B
(hOopMHpPOBAaHHH MUPOBO33PEHUS U OOIICH KyJIbTYpPhI YEIOBEKA, a TAKXKE DKOJIOTUYCCKH OOOCHOBAHHOTO
OTHOIICHHS K CBOEMY 3JI0POBBIO U TIPUPOJTHON Ccpejie;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHWW, KOTOpas BKIIOYACT: OCHOBOIIOJATAIONINE TOHSATHS —
XUMUYECKUN DJIEMEHT, aTOM, PO M 3JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE
1 BO3OYKIEHHOE COCTOSIHHSI aToMa, THOPHIM3AlWs aTOMHBIX OpOWTaliel, WOH, MOJIEKYyJa, BaJCHTHOCTS,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKHCIICHHS, XUMUYECKas CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISPHBIN
00BEM, YriaepoaHblii ckeneT, (yHKIHOHANbHAs IpyINa, paauKall, CTPYKTypHble GopMyibl (pa3BEPHYTHIE,
COKpaIIEHHBIC, CKEJICTHBIC), N30MEPHS CTPYKTYpPHAsT U MPOCTPAHCTBEHHAs (TEOMETpUYECKasi, ONTHYECKasl),
M30MEpPBI, TOMOJIOTHYECKUH PSIJI, TOMOJIOTH, YTJIEBOJOPOJIbI, KHCIOPOI- U a30TCOIEPIKANIUE OPraHUuICCKHEC
COCIIMHEHUS, MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO, BRICOKOMOJICKYIISIPHBIC COSAMHECHHUS, TCOPUH, 3aKOHBI
(mepuomuyeckuii 3akoH JI. . MenneneeBa, Teopus CTpOeHUs opraHudeckux BemecTB A. M. Bytieposa,
3aKOH COXPaHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHCHHWS W MPEBPANICHUS DSHEPrUU TPH XUMHUYICCKHX
peaKIusx), 3aKOHOMEPHOCTH, CAMBOJIMYCCKUH S3BIK XUMUHU, MUPOBO33PEHUYCCKUE 3HAHMUS, JISKAIHUE B OCHOBE
MOHVMAHWUS TPUYUHHOCTH W CHCTEMHOCTH XHMHUYCCKUX SIBJICHHWW, TPEACTABICHUS O MEXaHH3MaXx
XUMHYECKAX PEaKIHi, TEePMOJUHAMHUYCCKHX M KHHETHYCCKMX 3aKOHOMEPHOCTAX WX TNPOTEKaHUSA, O
B3aMMHOM BIIMSIHUM aTOMOB U TPYNN aTOMOB B MOJIEKYlIaX (MHAYKTUBHBIH U ME30MEpPHBIN 3PQeKThl,
opueHtanthl | u Il pona); dakTosornueckue CBEACHHS O CBOMCTBAx, COCTaBe, MOJyYEeHUH U 0€30MMacHOM
HCIOJIb30BAHMN BaKHEHIIMX OPraHMYEeCKUX BELIECTB B OBITY U MPAKTUYECKOM JESITENTbHOCTH 4ENOBeKa,
oOLIMX HAy4yHBIX MPUHIUIAX XUMHUYECKOrO TMPOM3BOJCTBA (HAa MpUMEpe MPOU3BOJACTBA METAHOIIA,
nepepaboTKu HEPTH);

cOpPMUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTepHbIE MPU3HAKA MOHITHM, YyCTaHABIMBATHUX
B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHITHS NMPU OMUCAHUH COCTaBa, CTPOCHHUS U CBOWCTB
OpraHUYECKUX COCAMHEHUN;

chOpMUPOBAHHOCTh YMEHUI:

UCIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIUKY JUISI COCTABJICHHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPraHUYECKUX BELIECTB;

COCTaBIISAITh ypPaBHEHHUS XUMHUUYECKUX peaKUUid M PpacKpblBaTb WX CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIIMU MOCPEICTBOM COCTABIEHHUS AJIEKTPOHHOTO OaliaHCca dTHX pPEaKkIui, peakiuii
HMOHHOTO 0OMeHa MyTEM COCTaBIICHUS MX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

W3rOTAaBJIMBATh MOJETH MOJIEKYJl OPraHMYeCKHX BEUIECTB JJISi WIUTIOCTPAMM HUX XUMHUYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHHS,;

chOpMUPOBAHHOCTh YMEHUI: YCTAHABIUBATH IPUHAICKHOCTh U3yUYEHHBIX OPraHMYECKUX BEIECTB I10
WX COCTaBy M CTPOCHHIO K OMpeAeNEéHHOMY KIIacCy/TpyIie COETUHEHHH, aBaTh UM Ha3BaHUS IO
cucremaruueckoil HomeHknatype (IUPAC) u npuBOIUTH TpUBHANbHBIE Ha3BaHUS M OTICIBHBIX
MpeJICTaBUTENeH OPraHMYECKUX BEUIECTB (ITHIICH, alleTHJICH, TOIYOJ, TNIULEPHH, dTUICHTINKONb, (EeHom,
dbopmanpaeru, aleTanbAeru, aleToH, MypaBbiHas KUCIOTa, YKCYCHAs! KUCIOTa, CTeApUHOBAs, OJICMHOBAS,
MaTbMUTHHOBAs KUCJIOTHI, TIUINH, aTaHUH, MallbT03a, (GPYKTO3a, aHWINH, JUBHHUIL, U30MPEH, XJIOPOTIPEH,
CTHPOJI U APYTHUE);

c(hOpPMUPOBAHHOCTh YMEHHUS OIpPEAesATh BUJ XMUMHUYECKON CBS3M B OPTraHMYECKUX COCTUHEHUSX
(KoBayIeHTHAsl U HIOHHAS CBSI3b, G- U M-CBS3b, BOJAOPOIHAS CBS3b);

c(hOpPMUPOBAHHOCTH YMEHUS IPUMEHSTH MOJOKEHHSI TEOPHH CTPOCHHUS OPraHUYECKUX BemecTB A. M.
BytnepoBa ni1st 00bsICHEHHSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT X COCTAaBA U CTPOCHHUS,
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c(OPMHUPOBAHHOCTh YMEHHUI XapaKTepH30BaTh COCTaB, CTPOCHHE, (U3MUECKUE U XUMHUYECKUE
CBOMCTBA TUIIMYHBIX IIPEACTABUTEIIEH PA3INYHBIX KJIACCOB OPIraHUYECKUX BEIIECTB: aJIKAHOB, IUKIOATKAHOB,
QJIKEHOB, AaJIKaJUEHOB, QJKHUHOB, AapOMAaTUYECKUX YIJEBOJOPOJOB, CIHPTOB, aJlbJErH/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTBIX M CJIOXHBIX 3(UPOB, )KUPOB, HUTPOCOSANHEHUA U aMUHOB, aMUHOKHCIIOT,
OeNKOB, YrieBoJOB (MOHO-, IM- U TIOJIMCAXapU0B), HIUTIOCTPUPOBATH T€HETHYECKYIO CBSI3b MEXAY HUMH
YPaBHEHHUSIMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C UCTIOIBb30BaHIEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUsSI TOATBEP)KIATh HAa KOHKPETHBIX IPHUMEpax XapakTep 3aBUCHMOCTHU
peaKMOHHON CIIOCOOHOCTH OPraHMYECKUX COEMHEHUN OT KPaTHOCTH U THUIA KOBAJEHTHOH CBsI3U (G- U T-
CBSI3M), B3AUMHOT'O BJIMSIHHSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIAX;

cOpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BAaTh HCTOYHUKHU YIJIEBOJAOPOIHOTO ChIpbsl (HEPTB,
MIPUPOJIHBIN ra3, yrojib), ClocoObl €ro NepepadboTKU U MPAKTUYECKOE MPUMEHEHNE IPOAYKTOB IiepepaboTKu;

c(OpPMUPOBAHHOCTh BJIAJCHUS CHUCTEMOM 3HAaHMHA O €CTECTBEHHO-HAy4YHBIX METOJaX IO3HaHUS —
HaOJI0ICHUH, U3MEPEHNH, MOJICIMPOBAHUHU, IKCIIEPUMEHTE (PEaJIbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATh
9TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATHOCHOBHBIE OTIEpAI[MN MBICIUTENbHOM AeATeIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHUE, 0000IIEeHNE, CUCTEMATU3AalIMIO, BBISIBICHUE MPUUYUHHO-CIEACTBEHHBIX CBS3eM — s
W3yYEHHS] CBOMCTB BEIIECTB U XUMHUUECKUX PEAKIIHI;

cOpPMHUPOBAHHOCTh YMEHHUMN: BBISBIATH B3aUMOCBSI3b XHMHMUYECKHX 3HAHUW C TOHATHSAMHU U
MIpe/ICTaBICHUSIMU APYTUX €CTECTBEHHO-HAYUYHBIX MPEMETOB JIJIsl 60J1€€ 0CO3HAHHOTO MOHUMAaHUS CYIIIHOCTH
MaTepUAIbLHOTO €JMHCTBA MUPA, UCIIOJIb30BAaTh CUCTEMHBIE 3HAHUS 110 OPraHUYECKON XUMHUH 7151 OObSICHEHMSI
Y IPOTHO3UPOBAHMS SIBJICHUHN, UMEIOIIHUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

C(OPMHPOBAHHOCTh YMEHHUMH: NPOBOJUTH Pacu€Tbl MO XUMHUYECKMM (OpMylnaM M ypaBHEHUSAM
XMUMUYECKUX pEAKIMH C HCHOJIb30BaHMEM (PU3MUYECKMX BEIUYMH (Macca, O0ObEM Tra3oB, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C KOJMWYECTBEHHOM CTOPOHBI: pacué€Thl IO HAXO0XJICHUIO
XUMUYECKON (OpPMyJIbl BELIECTBA MO WU3BECTHBIM MACCOBBIM JIOJSIM XUMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CrOpaHusl, INIOTHOCTH I'a3000pa3HbIX BEIIECTB;

C(OPMHPOBAHHOCTh yYMEHHMH: IPOrHO3UPOBaTh, AHAIU3UPOBATh U OLEHMBATh C MO3UIMH
9KOJIOTUYECKON O0€30IacHOCTH IOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOW JEATEIBHOCTH YEIOBEKA,
CBSI3aHHOW C IepepabOTKOM BEIIECTB, HCIIOJIb30BATHIIONYUEHHbIE 3HAHUSA JUISI IPUHATHS I'PaMOTHBIX
peleHui mpodaeM B CUTyalUsX, CBSI3aHHBIX C XMMHUEH;

c(OPMHPOBAHHOCTb YMEHUI: CAMOCTOSATENBHO IJIAHUPOBATh U MPOBOAUTH XUMUYECKUN IKCIIEPUMEHT
(monyyeHue M H3y4eHUE CBOWCTB OPraHMYECKUX BELIECTB, KAaueCTBEHHbIE PEAKLUHU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB U KUCJIOPOACOACPKAIIUX OPraHMUECKHUX BEIIECTB, PEIIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4
[I0 PACHO3HABAHUIO OPraHWYECKUX BEILECTB) C COOJIIOJICHHEM IMpaBUJ 0e3011acHOr0 OOpalleHus C
BElIeCTBaMU M J1a0OpaTOpHBIM 000pyIOBaHHEM, (OPMYIUPOBATH LIEIb WUCCIEIOBAHUS, MPEJICTABIATH B
pa3nuyHOM (opMe pe3ysbTaThl FKCIIEPUMEHTA, AaHAIN3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTb;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOJIro1aTh MpaBMiIa SKOJIOTUYECKU 11€J1eCO00pPa3HOT0 MOBEACHUS B ObITY U TPYIOBON AEATEIbHOCTH B
LEJSIX COXPaHEHMsI CBOETO 3J0POBbs, OKPYXAKOUIEH NPUPOJHOM Cpelpl U JOCTHXKEHHs €€ yCTOMYMBOIO
pa3BUTHS;

OCO3HABATh ONIACHOCTb TOKCUYECKOTO JECHCTBUS HA JKUBBIE OPraHU3MBbI ONIPEIEIEHHBIX OPTaHNYECKUX
BEIIECTB, MOHMUMas cMblca nokasarens [1J1K;

aHAJIM3UPOBATh 11€7IeCO00PA3HOCTh MPUMEHEHHS OPraHMYECKUX BEIIECTB B IPOMBIIIIEHHOCTH U B OBITY
C TOUYKHU 3pEHUS COOTHOILLIEHUS PUCK-TIOJIb3A;

c(OPMHPOBAHHOCTh YMEHUH: OCYIIECTBIIATh II€JICHANPABICHHbBIM MOMCK XUMHUYECKOW MH(OpMaIH B
pa3NUYHBIX HCTOYHMKAX (HayyHas W YydeOHO-Hay4Has JIMTepaTypa, CpeACTBa MaccoBOW HHQopMaIuu,
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WuTepHer u npyrue), KpUTHYECKH aHAIM3UPOBAaTh XMMHUYECKYI0 HHQOpManuio, nepepadarbiBath €€ U
MCI0JIb30BaTh B COOTBETCTBUU C IMMOCTABJICHHON Y4eOHOU 3a1a4cii.

11 KJIACC

[IpenmMeTHbIe pe3yabTaThl 0OCBOEHUSI Kypca «O011as 1 HeOpraHu4eckasi XUMUs» OTPaXKaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUNA: O MaTepUalbHOM €IWHCTBE MHpA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJICHUN MTPUPObI, O MECTE U 3HAYEHUHM XMMHUU B CUCTEME ECTECTBEHHBIX HAYK U €€ POJiu B
00eCreYeHNH YCTOWYUBOTO Pa3BUTHS, B PEHICHUH MPOOJIEM SKOJIOTHYECKOH, YHEPreTHUSCKON U MUIICBOM
0€30MaCHOCTH, B PA3BUTHH MEAWLMHBI, CO3JJAHWM HOBBIX MAaTEpUANOB, HOBBIX HMCTOYHHMKOB DHEPTUH, B
o0ecneyeHny paloHaIbHOTO IPUPOIOTIOIB30BaHUS, B GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEN KyIbTYpPbI
YeJI0BEKa, a TAK)KE IKOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37J0POBBIO M IIPUPOJHOMN CPEIE;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJArarouiue MOHITHS —
XAMHUUYECKHI 3JIEMEHT, aTOM, sJpO aToMa, WU30TOIbI, JIEKTPOHHAs 000J0YKa aroma, S-, P-, d-atoMHbBIE
opOHUTai, OCHOBHOE M BO30YXIEHHOE COCTOSHMS aToMa, TMOpHAM3alMs aTOMHBIX OpOuTalied, HOH,
MOJIEKYJa, BaJIEHTHOCTb, JIEKTPOOTPHUILIATEIHHOCTh, CTENIEHb OKUCICHUS, XMMHUECKas CBSA3b (KOBaJEHTHa,
MOHHAs, MeTaJUIMYecKas, BOJOpOJHAs), KpHUCTAUIMYEeCKas pelmérka, XUMUYecKas peakuusi, pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOJUTHUYECKAs TUCCOLMAIUS, CTENEHb AUCCOLUAIMH, BOIOPOIHBIH
M0Ka3aTesb, OKUCIUTENb, BOCCTAHOBUTEb, TETIOBOH 3(h(HEKT XMMHUECKON peaKkIMH, CKOPOCTh XUMUYECKOM
peakiuy, XHUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TE€OopHUs BJIEKTPOIUTHUYECKON TUCCOLUAIINH,
nepuoandeckuil 3akoH J[.MI. MenneneeBa, 3akOH COXpPAaHEHHMS MAacChl BEIIECTB, 3aKOH COXPAHEHUS H
IIPEBPALEHUST DHEPrUM IPH XUMUYECKMX PEaKIHAX, 3aKOH ITOCTOSHCTBA COCTaBa BELIECTB, 3aKOH
JNEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHUS,
JeKalue B OCHOBE IOHUMAaHWs NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHMX SIBICHHUH; COBPEMEHHBIC
IIPEJICTABICHNS O CTPOCHHMH BEIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJIIPHOM YPOBHSX;
INPEACTAaBICHUS O MEXaHM3Max XHMMHMYECKHX peakUud, TEPMOJUHAMUYECKMX M KHHETHYECKHX
3aKOHOMEPHOCTAX HMX NPOTCKaHUS, O XMMHYECKOM PaBHOBECHH, PACTBOPAX M AMUCIEPCHBIX CUCTEMAX;
(aKTOJIOrMYeCKUe CBEAECHUS O CBOMCTBAX, COCTaBe, MOTY4YEHUH M O€30I1aCHOM HCIOJIb30BAaHUH Ba)XKHEHIINX
HEOPraHMYeCKUX BELIECTB B OBITY M MPAKTUYECKON AEATEIHOCTH YEIOBEKa, OOLIMX HayYHBIX MPUHIIMIIAX
XMMHMYECKOTO ITPOU3BOJICTBA;

C(OPMHPOBAHHOCTh YMEHHUH: BBIABJIATH XapaKTEpHblE NPU3HAKU IOHATUM, YCTAHABJIMBATh HUX
B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHS IPU ONMCAHWU HEOPIaHWYECKUX BELIECTB U HX
MpEBpaILCHU;

Cc(OPMHUPOBAHHOCTh YMEHHsI MCIIOJB30BaTh XMMUYECKYI0 CHUMBOJIMKY JJsl COCTaBJICHHS (QopMyll
BEIIECTB M YPAaBHEHUU XUMHUYECKUX peakiui, cucrematuieckyto HomeHkiarypy (IUPAC) u TpuBuaibHbie
Ha3BaHMs OTACIbHBIX BEIIECTB;

c(OPMHUPOBAHHOCTb YMEHUS OIPEEIIATh BAIEHTHOCTb U CTENEHb OKUCICHHUSI XMMUYECKUX JIEMEHTOB
B COCIMHEHMAX, BHUJ XUMHMYECKOM CBsA3M (KOBAJIEHTHAs, WOHHAs, MeTajlIM4yecKas, BOJOPOJHAas), THUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

Cc(OPMHUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BUJa XUMHUECKON CBSA3U U
TUNA KPUCTAUIMYECKON pemeéTky, OOMEHHBIH W JIOHOPHO-AaKLENTOPHBI MeXaHM3Mbl 00pa3oBaHUsA
KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh YMEHHI: KIacCU(PHUIMPOBATh: HEOPraHWMYECKHE BEILIeCTBa M0 MX COCTaBy,
XMMHMUYECKHE PEAKLUU MO Pa3jIMyYHBIM IPHU3HAKaM (YMCIy U COCTaBy PEarupyrolINX BEIIECTB, TEILIOBOMY
3pQeKTy peaklnuu, U3MEHEHUIO CTETIEHEH OKUCIIEHHS 3JIEMEHTOB, 0OpaTUMOCTH, YYaCTHIO KaTajlu3aTopa U
Jpyrue); caMOCTOSITEIbHO BBIOMPAaTh OCHOBAHUS M KPUTEPHM JUIS KJIACCH(PUKALUN W3y4aeMbIX BELIECTB U
XMUMHMUYECKUX PEaKLINM;

c(OPMHPOBAHHOCTh YMEHHUSI pacKpbIBaTh CMBICH Mepuoanyeckoro 3akoHa JI. M. MenpeneeBa u
JIEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIbHYIO M IPOTHOCTUYECKYIO (PYHKIINY;
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c(hOpPMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB U MOHOB XUMUYECKHX
3JIEMEHTOB IepBOro—4uerBéproro mnepuogoB Ilepuonnueckoit cucrembl .M. MenneneeBa, ucCnosb3ys
MOHATHS <«OHEPIeTUYCCKUE YPOBHH», «IHEPreTHUYECKHE IMOJAYPOBHM», «S-, P-, d-aTOMHBIC OpOUTAINY,
«OCHOBHOE€ UM BO30YXJIEHHOE HSHEPre€THUECKHUE COCTOSIHUS aTOMay»; OOBACHATH3aKOHOMEPHOCTH M3MEHEHUs
CBOMCTB XMMHUYECKHUX AJIEMEHTOB M MX COEAUHEHUN MO nepuojiaMm u rpynmnam [lepuoandeckoi cucrems /.
N. Menneneesa, BaJICHTHBIE BO3MOKHOCTHM AaTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHUS HX 3JIEKTPOHHBIX
000JI04€EK;

c(OPMHUPOBAHHOCTh YMECHHI: XapaKTepHU30BaTh (OMUCHIBATh) OOIINE XUMUYECCKHE CBONCTBA BEIECTB
pPa3IUYHBIX KJIACCOB, TMOATBEPXKIATh CYIIECTBOBAaHUE TEHETHMUECKOM CBSI3M MEXIYy HEOPTaHHYEeCKUMHU
BEIIIECTBAMU C TIOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIH;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MIOCPEJICTBOM COCTABJICHHS JJIEKTPOHHOrO OanaHca 3TUX peakUui; peakuuil HOHHOro oOMeHa MyTEéM
COCTaBJIEHUSI HX TIOJHBIX W COKPANIEHHBIX MOHHBIX YpPaBHEHUM;, PEAKIUNA TUIPOJN3a; PpPEaKIui
KOMILJIEKCO00pa3oBaHus (Ha MpUMeEpPe T'HIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHHUS);

c(hOopMUPOBAHHOCTHh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKIX PEAKITUN C YIETOM
WX DHEPreTHYECKUX XaPAKTEPHUCTHK, XapaKTep W3MEHEHUsI CKOPOCTH XMMHUYECKON PEaKI[uu B 3aBHCHUMOCTH
OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XAPAKTEP CMEIICHUS] XUMUYECKOTO PABHOBECHSI TIOJT BIIMSTHUEM BHEIITHUX
BozneiicTBul (npuniun Jle Hlatense);

chOpMUPOBAHHOCTh YMEHHsI XapaKTepU30BaTh XUMHUYECKHUE PEAKIUU, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO TOJy4YEHHUS] CEpHOM KHUCIIOTHI, aMMMaka, OOIIMe HaydyHble NPUHIUIBI XUMHUYECKHX
MIPOU3BOJICTB; 1[€I1€CO00Pa3HOCTh MPUMEHEHUS HEOPraHUYECKUX BEIIECTB B MPOMBILIUICHHOCTH U B OBITY C
TOYKH 3PEHHSI COOTHOILLICHUS PUCK-TIONb3A;

c(OpMUPOBAHHOCTH BJa/ICHUSI CUCTEMON 3HaHUN O METOAaX HAYYHOIO IMO3HAHUS SBJICHUM MPUPOIBI —
HaO0IeHNe, U3MEpPEeHUe, MOJCIUPOBAHUE, IKCIEPUMEHT (pEasIbHbIi U MBICIEHHBIN), HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, YMEHUS MPUMEHATh 3TH 3HAHMS IIPU SKCIIEPUMEHTAIbHOM UCCIIEI0BAHUM BEIIECTB U
U1 OOBSICHEHUS] XUMUYECKUX SIBJICHUH, UMEIOLIUX MECTO B IIPUPO/IE, TPAKTUUECKON IeATEIbHOCTH YelI0OBEKa
U B IIOBCEIHEBHOM KU3HH;

cOpPMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XHMHYECKUX 3HAHUH C TOHATHSIMHU H
MIPEJICTABICHUSIMU JPYrUX €CTECTBEHHO - HAY4HBIX MPEIMETOB s 0ojiee OCO3HAHHOTO TOHUMAaHUS
MaTepuaIbHOTO €ANHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HKCIOJIb30BAHHUEM IOHATHI «MaccoBas 0
BEI[ECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTPALIMs»; MACChl BEIIECTBA UM 00bEMaA raza 1mo U3BeCTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO U3 YYaCTBYIOIINX B PEAKIIMH BEIIECTB; TeIJIOBOTo 3 dexra
peakluMy; 3HA4€HHs BOJOPOJHOrO IOKa3aTeasi PacTBOPOB KHUCIOT M LIENOYEH C U3BECTHOW CTENEHBIO
JFCCOLIMAIMU; Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MTPOIYKTA PEAKIIUU, €CITU OJHO U3 UCXOAHBIX BEIIECTB
JAHO B BUJIE PacTBOpPA C OIpeneiIEHHOW MacCOBOW JI0JIel pacTBOPEHHOIO BEIIECTBA WM JAAHO B M30BITKE
(MMeeT mpuMecH); 0T BBIXO/Ia MPOAYKTa peakluu; 00bEMHBIX OTHOIIICHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHUM: CAMOCTOSATENHHO TUIAHUPOBATH U MPOBOIUTH XUMUYECKHUI SKCTIEPUMEHT
(mpoBeaeHMe peakinii HOHHOTO 0OMEHa, TOATBEPKICHNE KaYeCTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIIECTB,
ONpeNeJIeHuEe CpeAbl PacTBOPOB BEUIECTB C IMOMOIIBI) HHIMKATOPOB, M3YUYEHHUE BIMSHUSA Pa3IUYHBIX
(hakTOPOB Ha CKOPOCTh XUMUYECKON PEAKIINH, PEeIICHHE YIKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «MeTably ’
«Hemeramnei») ¢ coOnrogeHreM mpaBui 0e30MacHOro OOpalleHusi C BEHIECTBAMH U J1aOOPaTOPHBIM
obopynoBaHueM, (GOpMYITHPOBATH IeNb UCCIEIOBAHUS, MPEICTABIATh B Pa3iuyHOU (popme pe3yibTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTh yYMEHUMW: COONIONATh TMpaBWiIa TOJTB30BAHUS XUMHYECKOH TMOCYIOH W
nabopaTopHbeIM 000py/ZOBaHHEM, OOpalleHHs C BEIIECTBAMH B COOTBETCTBHU C HWHCTPYKIHSAMHU IO
BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB, YKOJOTHYECKH IIeIeCO00pa3HOr0 MOBEACHUS B OBITY U
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TPYAOBOM JAEATEIBHOCTU B LEIAX COXPAHEHUs CBOETO 3I0pPOBbs, OKPYXKAIOLIEH IMPUPOJHOM cpeasl U
JOCTHKEHHMSI €€ yCTOWYMBOIO Pa3BUTHs, OCO3HABaTh OIIACHOCTb TOKCHYECKOIO JCHCTBHUsS HaA JKMBBIC
OpraHu3Mbl OIPEIEIEHHBIX HEOPraHUYECKHUX BEIIECTB, TOHUMAas cMbIci nokasarens ITK;
c(hOPMHUPOBAHHOCTh YMEHUM: OCYIIECTBISTH IIEJICHANPABICHHBINA MOMCK XUMUYIECKOW MH(POPMAIIH B
pa3IMyYHbIX HCTOYHMKAX (HaydyHas W y4yeOHO-Hay4yHas JUTEparypa, CpeAcTBa MaccoBoi HHdopMaiuu,
WuTepHer u npyrue), KpUTHYECKH aHAIM3UPOBAaTh XMMHUYECKYI0 WH(pOpMaIHio, repepadbaTeiBaTh €€ U

WCIIOJIb30BaTh B COOTBETCTBUHM C MTOCTABJICHHOM y4eOHOM 3a/1aueii.

I1l. TEMATUYECKOE IINTAHUPOBAHMUE.

«Opranunueckas xumus» 10 kiace (4 yaca B Heneunio, 136 yacoB B ro, u3 HuX 4 yaca pe3epBHOe BpeMsi)

Copep:xxanne Kypca Buapbl yueoHoii | Hudposbl | IleneBbie OpMeHTHPBI BOCIUTAHUS
AeATeIbHOCTH e

odpazoBart

eJIbHbIE

pecypcsl
Paznen 1. Teopernueckue PackpeIBaTh CMBICIT http://www. | IIaTpHOTHYECKOT0 BOCIIHTAHHE:
OCHOBBI OPraHHYeCKOMH M3y9YaeMbIX TTOHSTHIA hij.ru/ [ICHHOCTHOTO OTHOILIEHUS K
XumuH (22) (BBLIETATD WX HUCTOPUIECKOMY u HAyYHOMY

1. 1 IIpeamer
OpPraHu4YecKo XMMHH.
Teopus cTpoeHus

OPraHMYecKHUX COeIMHEHMIT
A. M. byTtJepoBa (22 yaca)

IIpenMer u 3HaueHue
OpraHUYeCKON XUMUH,
MIPEJCTaBIIEHUE O
MHOT000pa3nu
OpraHUYECKUX COCIMHEHUH.
DIEKTPOHHOE CTPOEHUE
aToMa yTJIiepojia: OCHOBHOE U
BO30YX/IEHHOE COCTOSHHUSI.
BasieHTHBIE BO3BMOXHOCTH
aToMa yriepoza.
Xumuueckast CBs3b

B OPTaHHYECKHUX
coeMHEeHUsX. TumbI
ruOpUAN3ary aToMa
yriaepona.

MexaHn3MBI 00pa30BaHU
KOBAJICHTHOU CBSI3H
(oOMeHHBIH 1 JOHOPHO-
aKIENTOpHEIH). Turbl
MepEeKPBIBAHMS aTOMHBIX
opbuTaneii: 6- u T-CBsI3M.
OnunapHas, 1BOiHas U
TpoiiHas cBsA3b. CiocoOb!
pa3pbiBa CBs3el B MOJIEKYIIax

XapaKTepHbIE

MIPU3HAKN) U TPUMEHSTh
9TH TOHATHS MTPH
OIMCAaHWM COCTaBa U
CTPOEHUS BEIIECTB, IS
OOBSICHEHUS OTIENTbHBIX
(haKTOB W SBJICHUH.
PackpbiBaTh CMBICI
MOJI0KEHUI TEOpUn
CTPOEHUST OPTaHHIECKIX
BewecTB A. M. bytneposa
Y IPUMEHSTH WX JIIS
OO0BSICHEHHUS 3aBHCUMOCTH
CBOIICTB BELIECTB OT
COCTaBa M CTPOCHWS.
Hcnonb3oBaTh
XUMHUYECKYIO CHMBOIIUKY
IUTSL COCTaBJICHUS
MOJIEKYIISIPHBIX H
CTPYKTYPHBIX
(pa3BEpHYTHIX,
COKpAILEHHBIX,
CKEJETHBIX) QopMyI
OpPTaHUYECKHUX BEIIECTB.
OnpenensiTe BUIbI
XUMHYECKOH CBS3U
(ommHapHBIE, KpAaTHBIC) B
OpPraHHYECKHX
COCMHEHHUSX.

http://fcior.e
du.ru

http://www.
virtulab.net/i

ndex

http://www.s
chool-

collection.ed
u.ru/

https://edsoo
ru/

http://www.

xumuk.ru/

http://www.
alhimikov.ne

t/

https://educo
nt.ru/

https://infour
ok.ru/

HacCJIeJINI0 OTEUECTBEHHOM XUMUY;
YBa)KE€HHUs K IpOLlECCYy TBOpYECTBa B
00JIaCTH TEOpUH M IPAKTHUECKOIO
IPUMEHEHHs] XUMHUH, OCO3HAHUA TOTO,
YTO AOCTUKEHUS HAYKU €CTh PE3yJIbTaT
JUIUTETBbHBIX HaOII0ICHUH,
KPOIOTJIUBBIX  JKCHEPUMEHTAIbHBIX
MIOMCKOB, ITOCTOSHHOTO TPyJa Y4YEHBIX
Y TIPaKTHKOB,;

MHTEpEca U MO3HaBATEIbHBIX MOTHBOB
B ITOJIyYCHUU U [TOCIIEAYIOIIEM aHAIN3E
nH(hopMaIn 0
JOCTHKEHUAX
OTEUECCTBEHHON XHMUU,
LIeHHOCTH HAYYHOI'0 MO3HAHMSI:
c(OpPMUPOBAaHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO
YPOBHIO pas3BUTHA
00111ECTBEHHO! NPaKTHKH;

NOHUMAHUS CHEUU(PHUKH XUMUU Kak
HayKd, OCO3HaHus eé
(hopMupoBaHUHT

[IEePENOBBIX
COBPEMEHHOH

COBPEMEHHOMY
HayK{ u

ponu B
panMoHATIBHOTO
HAay4yHOrO  MBIIUIEHHSA,  CO3JaHHHU
L[EIOCTHOT O MIpeCTaBIEHUS 00
OKpPY)KaollleM MHUpE KaK O €JUHCTBE
NpUPOJBl M YENOBEKa, B IO3HAHWHU

NPUPOJHBIX  3aKOHOMEPHOCTEH U
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OpPTaHWYECKHX BEIECTB.
[NousiTre 0 cBOGOAHOM
paaukaie, Hykieopuie u
anekrpoduie.

Teopus crpoenus
OpraHUYEeCKUXCOETUHEHUN
A.M. Bytneposa u ee
COBPEMEHHOE pa3BUTHE —
CTPYKTYpPHast TEOpHs
OpraHMYECKUX COEJIMHEHUH.
3HaueHNe TEOPUH CTPOSHHUS
OpraHMYeCKUX COEJIMHEHUH.
Mounekynsipasle U
CTPYKTYpHBIE (pOpMYIIBL.
CTpyKTypHBIE (POPMYITBI
Pa3IMYHBIX BUIOB:
pasBepHyTasi, COKpaIieHHas,
CKeleTHasl.

N3omepus. Buabl nzomepunu:
CTPYKTYpHas,
MPOCTPAHCTBEHHASL.
OnexTpoHHbIe 3)PEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHU.
NHAyKTUBHBINA U
Me30MepHbIH 3 (DEKTHI.
IIpencrasienue o
KJ1accupuKaum
OpPTaHWYECKHUX BEIIECTB.
[Tonsitue

0 (hYHKIIMOHATHHOH TPYyIIIE.
I'omonorus.
T'omonorudeckue psib.
Homenknatypa
OpPraHUYECKUX COCTUHEHUN
(cucreMaTnueckas u
TPUBHABHBIE HA3BAHUA).
OcobenHOCTH 1
KITacCupUKaIUs
OpPraHUYECKUX PEAKLUN.
OxkuCIuTENbHO-
BOCCTaHOBHTEIHHBIC
peaxuu

B OpraHMYECKON XMMHH.
JKCnepUMeHTATbHbIE
METO/bI H3y4YeHUsI BelleCTB
" UX

npesBpamennii: JleMoHcTpan
HH:

- 03HAKOMJIEHHE C
o0pa3ziamu OpraHNuecKux
BEIIECTB U MaTepHallaMu
Ha UX OCHOBE;

XapakTepu3oBaTh poib U
3HAUCHHE OPTaHUYECKOMN
XMUMHH B PEIICHUN
POOJIEM KOOI MY ECKOM,
MUIIEBON 0€30IaCHOCTH, B
pa3BI/ITI/II/I MCAUIIUHBI,
CO31aHUH HOBBIX
MaTEepHAJIOB, B
obecrieyeHHUH
paIMoHaIBHOTO
MIPUPOJIOTIOIBL30BAHUS;
MOATBEPKAATh €€ CBS3b C
JOPYTUMH HayKaMH.
Hcnonw3oBath MOJETH
OpFaHI/I‘IeCKI/IX BCIICCTB
JUTSL HJUTIOCTPALIAN MX
XUMHUYCCKOIo 1
MIPOCTPAaHCTBEHHOIO
CTPOCHUSL.

HabmromaTe 1 OKUCHIBATH
JIEMOHCTPALIMOHHBIE OITBITHI;
MIPOBOJIUTE M OIKCHIBATH
7a00paTOPHBIC OIBITHI

https://chem
exam.ru/task

s.html

https://chem-

ru/test?a=cat

listwstat

https://stud
arium.ru/su
bject/chemi
stry

peuicHnun np06neM
IMPpUPOAHOr0 paBHOBECUS,

COXpaHeHus

yOeXIEHHOCTH B 0CO0OOW 3HAYUMOCTH
JIISE
UMBUJIM3ALMHU: B €€ TYyMaHUCTHUYECKOU

XUMUHU COBPEMEHHOM
HaIpPaBJICHHOCTH WM BaXXHOH poOIU B
CO3/ITaHMM HOBOW 0a3bl MaTepuajIbHOU
KYJIbTYDBI,
npodeM

pelIeHUH  TII00aTbHBIX

YCTOMYUBOTO  Pa3BUTHL
4EJI0BEYECTBA - CBIPbEBOA,
SHEPreTUYECKOH, MUILIEBON 51
JKOJIOTHYECKOH  0Oe30macHocTH, B
obecniedyeHnn
Tpyla H

JKOJIOTHYECKH KOMQOPTHOH  KHU3HH

pasBUTUM MCOULMHEIL,
YCIIOBUM  YCHEIIHOIO
KaykJIOro 4jieHa oOIIecTBa;
AYXOBHO-HPABCTBEHHOTO
BOCIIUTAHMS:
HPAaBCTBECHHOI'0 CO3HaHUsA, 3TUYCCKOI'o
IOBEICHNS

CrIOCOOHOCTH  OIIEHWBATh CHUTYalllH,
CBSI3aHHBIE c
SIBIICHUSIMH, W IPHHAMATH OCO3HAHHBIE
pelIeHus, OpUEHTHUPYACH Ha MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U [IEHHOCTH;
TOTOBHOCTH OILIEHWBAThH CBOE
MOBEleHNe W  TOCTYIKH
TOBapHUILleH C MO3UIUNA HPaBCTBEHHBIX
W TPaBOBBIX HOPM ¥ OCO3HAHHE
MOCTIEICTBUN ITHX ITOCTYIIKOB;

XUMHYCCKUMU

CBOUX
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- OIBITHI 110 MTPEBPAIICHUIO
OpraHUYECKHX BEIECTB
NIPY HATPEBaHUU
(mnaBnenue, o0OyrIMBaHUE
U TOpEHHeE).

JlaGopaTopHble ONbITHI:

- MOJICIIUPOBAHUE MOJICKYJT

OPraHnvYCCKuX BCIICCTB

KonTpoabnas padora Nel

1o pasjieny

«TeopeTnyecKkne 0CHOBBI

OpPraHUYecKoi XHMHM

Pazgen 2. YrieBogopoasl
(42 yaca)

2.1 IlpegeabHbie
YIJIEBOJIOPOJABLI —

AJKAHbI, IMKJ0AJIKAHBI (9

4acoB)

Ankansl. ["'oMonoruyeckuii
PST AKaHOB, 00IIas
dhopmMya, HOMEHKIaTypa U
n3oMepus. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI aKaHOB, SP°-
THOPHAN3ALNSA aTOMHBIX
opOuTaseii yriepoja, o-
CBSI3b.

Konghopmepor. duzndeckue
CBOMCTBA aJIKaHOB.
XUMHYECKHE CBOMCTBA
AJIKAHOB: PEAKIIUU
3aMeIICHHUsI, H30MEPH3aliy,
JICTUAPUPOBAHUSL,
LUKIU3AIUH, THPOJIH3a,
KpEKHHIa, TOPEHUSL.
Haxoxnenue B mpupoze.
Cnoco0Obl

MOJYYEHHS U TPUMCHEHUE
ajKaHoB. 1{MKI0aMKaHEL
Obmas dopmyna,
HOMCHKJIATYPA U H30MEPHSL.
OCo0EHHOCTH CTPOCHHUS U
XUMHUYECKHX CBOMCTB MaJIbIX
(umKITOTIpOIIaH,
IUKII00yTaH) U OOBIYHBIX
(IIMKIIOTIeHTaH,
IIHKJIOTeKCaH)
OHKI0aTKaHOB. CIIoCOOBI
MONTyYSHHSI U IPUMEHEHHE

TUKJIOAJIKaAaHOB.

2.2 HenpeneJabnHbIE
YIJIE€BOAOPOALI:

Brnagers uzyuaembimMu
XUMHWYCCKUMU TTOHATHUAMU.
Briasaars XapaKTCPHbIC
IIPU3HAKY [OHATHI,
yCTaHaBJIUBATh UX
B3aMMOCBS3b,
HCIIONIB30BaTh
COOTBETCTBYIOIITNE
TIOHATHUAIIPU OIMKMCaHNU
COCTaBa, CTPOCHHUSI
MpeBpaIleHu
OpPTaHUYECKHIX
COEMHEHUN.
Hcnonb3oBath
XUMHYECKYIO CHMBOIIUKY
IUTS COCTaBJICHHUS
MOJIEKYIISIPHBIX H
CTPYKTYPHBIX
(pa3BépHyTOi,
COKpaIEHHOM,

CKeNeTHOH) hopMym
YTIEBOJOPOIOB.
YcranaBivBaTh
MIPUHAIEXHOCTH BEIECTB
K OTpeeNIeHHOMY KIIAcCy
YTIIEBOJOPOJIOB 110 COCTABY
Y CTPOCHHUIO, HA3hIBATh UX
10 CHCTEMAaTUYECKOMN
HOMEHKIIATYyp€; PUBOIUTH
TPUBHAIIbHBIC HA3BaHUS
OTJENBHBIX
MIpe/ICTaBUTENeH
YTIIEBOJOPOJIOB.
Onpenensite BUIBI
XUMHUYECKOH CBSI3U B
MOJIEKYJIaX YIJIEBOJOPOIOB
(xoBasieHTHAs HENOJISAPHAS
Y TIOJISIPHAS, G- U T-CBSI3b).
[TonTBepkaath Ha
KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTHU
PEaKIIMOHHOM CITOCOOHOCTH

hij.ru/

http://fcior.e
du.ru

virtulab.net/i

ndex

http://www.s
chool-

collection.ed
u.ru/

https://edsoo
ru/

http://www.

xumuk.ru/

http://www.
alhimikov.ne

194

https://educo
nt.ru/

https://infour
ok.ru/

https://chem
exam.ru/task

s.html

https://chem-
ege.sdamgia.

HECHHOCTH HAYYHOI'O IMMO3HAHUS:

€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH:
IIOHUMAaHU CyHIIHOCTH METOI0B
IIO3HaHUAA, HCIOJIB3YCMBIX B

€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH

HCIIOJIB30BATh  IIOJIy4aeMble 3HAHUS
UIA aHajin3a W OOBSICHEHHUS SIBICHUN
OKPYXAIOILIEro MUPA U MPOUCXOAAIINX
B HEM U3MEHEHUM, YMEHUS J€NaTh

000CHOBaHHbIE 3aKIIOUYEHHUSI HA OCHOBE

Hay4YHbIX (AKTOB W  HMMEIOIIUXCS
JAaHHBIX  C  IEIbI0  TOMyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

crocoOHOCTH CaMOCTOSTEIbHO

HCIIOIb30BAaTh XMMUYECKUE 3HAHUS IS
pemieHus  mpoOJieM B pealbHBIX
KM3HEHHBIX CHTYaIHsIX;

HHTEpeca K TIIO3HAHHIO U
HCCIIEIOBATENBCKON AESTENbHOCTH;
TOTOBHOCTH H  CIIOCOOHOCTH K
HEMpEeppIBHOMY  00pa3oBaHUIO U
caMo00pa3oBaHUIO, K  aKTHBHOMY
HOJyYEHUIO HOBBIX 3HAHHUM 110 XMMUH B
COOTBETCTBUU c KU3HEHHBIMH
MoTpeOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B
pasnuaHBIX cdepax
npohecCHOHATBHON ACSTEIFHOCTH.
IKO0JIOTHYECKOr0 BOCIIMTAHMS:
IKOJIOTHYECKU 1esecoo0pazHoro
OTHOILICHUS K TIPUPOJIE, KaK HCTOUHHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMiIe;
NOHMMaHHUS TJI00AJBHOTO Xapakrepa

OKOJIOTUYECKUX TPOOIeM, BIHSIHUS
SKOHOMUYECKHUX MPOLIECCOB Ha
COCTOSIHUE MPUPOAHON U COLUAIBHON
cpenpl;

OCO3HaAHHS HEOOXOIUMOCTH
KCIIOJIL30BAHUS JTOCTHIXKEHUHM XUMUU
TSt peleHus BOIIPOCOB
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AJKEeHbI, AJIKAANEeHbI,
AJKHHLL (15 yacoB)

Ankensl. ['omonoruueckuit
PS aNKEeHOB, 00Iast
(dhopmysa, HOMEHKIIATYpa.
DNEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ aJIKCHOB,
SP?-THOPHIU3AIN ATOMHBIX
opOuTasel yriepoja, G- 1 -
cBs3u. CTpyKTypHas U
reomerpudeckas (yuc-
mparc-) N30MEpUsL.
®du3nvecKue CBOICTBa
AJIKEHOB.

XUMHUYECKUE CBOMCTBA:
PEaKIUH MPUCOSAUHEHUS,
3aMelleHHS

B O-ITOJIOKEHME ITPU JBOUHOMN
CBSI3H, TIOJTMMEPHU3ALINU 1
OKHCIICHHS.

Ilpedcmasnenue o
MexaHuzme peakyuu
2NEKMPOPUTLHO2O
npucoeouHenUsl.

ITpaBuno MapkoBHUKOBA.
KauecTBeHHbBIE peaKiluy Ha
JBOIHYIO CBSI3b.

Crioco0b! momydeHus u
MIpUMEHEHHNE aTKEHOB.
ANKagueHsl.
Kiaccudukarus
AKaINEeHOB (COMPSIKEHHBIE,
W30JINPOBaHHEIE,
KYMYIUPOBAHHDBIE).
OcCo0eHHOCTH 3IEKTPOHHOTO
CTPOCHUS U XUMHUIECKUX
CBOICTB COIPSIKEHHBIX
nueHoB, 1,2-u 1,4-
MPUCOENNHEHHE.
[Honumepuzanus
COMPSDKEHHBIX JIUEHOB.
Crioco0bI oydeHus u
MIPUMEHEHHE alTKaIeHOB.
Anxusbl. ['omonornyeckuit
P aKUHOB, 00IIas
(dhopmyia, HOMEHKIATypa H
n3oMepusl. DIEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOCHUE
MOJIEKYJT aTIKUHOB, SP-
TUOPUIM3ANHS DIIEKTPOHHBIX
opbuTaneii aToMa yriepoza.

YTJIEBOIOPOJOB OT
KpPaTHOCTH H THIIA
KOBAJICHTHOU CBSI3U (G- U
- CBSI3U), B3AUMHOT'O
BJIMSIHUSI aTOMOB U TPYIIIT
aTOMOB B MOJIEKYyJIaX; a
TaKXe OT 0COOCHHOCTEH
peanu3ayy pa3IHIHbIX
MEXaHHU3MOB MPOTEKAHHS
peaKuui.
XapakTepuzoBaTh COCTaB,
CTpOCHHE, TIPUMEHEHNE,
(buznvecKre 1 XUMHUYECKUE
CBOWCTBa, BAXKHEHIIINE
CIIOCOOBI MONTy4YeHUS
YTJIEBOJIOPO/IOB,
MIPHHAIEKAIIUX K
Pa3IMYHBIM KIlaccaM.
BBIsSBIATH reHETHYECKYIO
CBSI3b
MEXKY yTrIIeBOJI0POAaMHU
Pa3IHYHBIX KJIACCOB U
MTONTBEPKAATh €€ HalTn4re
ypaBHEHUSIMHU
COOTBETCTBYIOIIHNX
XUMHUYECKUX peaKInui
C MCTIOJIb30BaHNEM
CTPYKTYPHBIX (hOpMYIT
BEIIIECTB.
XapakTepuzoBaTh
HACTOYHHUKH
YTIEBOJOPOTHOTO CHIPHS
(HedTH, IPUPOIHEIL Ta3,
yTOIlb), CITIOCOOBI FIX
repepaboTKu 1
MIPaKTUIECKOE TIPUMEHEHHE
MIOTy4aeMbIX TPU 3TOM
MIPOAYKTOB.
Hcnonb3oBaTh
oO0IIIeHay9IHbIE METOIBI
TTO3HAHUS
IIPH CAMOCTOSITETHLHOM
IIJIAHUPOBAHUH,
MIPOBEJICHUH U OITMCAHUH
XUMHYECKOTO
JKCIIEpUMEHTa
(;1abopaTopHBIE OIBITH U
MpaKTUYECKUE PadoThI).
CrnenoBaTh npaBuiam
OezonacHoi paboTHI B
nabopatopuu
IIPH UCTIOJIb30BAHUN
XUMHAYECKOW MOCYbI U

ru/test?a=cat
listwstat

https://studar
ium.ru/subje
ct/chemistry

PaLMOHAIBHOIO

IIPUPOIOIOIb30BAHUS;

AKTUBHOI'O  HENpUATUS  JICHCTBUH,
IMPUHOCAIIUX  BpEN  OKpYyKaroueu
MPUPOAHON cpene, YMEHUS
MPOTHO3UPOBATh  HEONATONPHUSITHBIC
JKOJIOTMYECKUE IIOCJIECTBUS
MPEIIIPUHUMAEMBIX JIeCTBUI 5

[IPENOTBPAIATh UX;

HaJIM4Msl Pa3BUTOrO SKOJIOIMYECKOrO

MBIIIJIEHUS, SKOJIOTMYECKON KYJIBTYPHI,

OIBITA JEATEIBHOCTH 3KOJOTMYECKOU
YMEHMS

UMH B

HaIPaBJIE€HHOCTH,
PYKOBOJICTBOBATHCS
II03HABATEIbHOW, KOMMYHUKAaTUBHON U
COIMAIILHOM MPaKTUKE, CTIOCOOHOCTH U
YMEHHUS
ujeonoruu xemohoouw;

rPaskIaHCKOr0 BOCIUTAHMSA:
00yJarOIIUMHUCS
mpas u

AKTHUBHO IIPOTUBOCTOATH

OCO3HAHUS CBOHX
KOHCTUTYIUHOHHBIX
00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPaBOMOPSAKY;

MIPEJICTaBIEHUS O COLMATIBHBIX HOpPMaX
" TIpaBHJIaxX MEKITUIHOCTHBIX
OTHOIIIEHUH B KOJIEKTHBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKOM
JIeSITENFHOCTH TIPH CO3/TaHUN YI€OHBIX
MPOEKTOB, pEIIeHHH Y4YeOHBIX W
MO3HABATENbHBIX 3a/ad, BBITOTHEHUU
XUMHYECKUX dKCIIEPUMEHTOB;

CITOCOOHOCTH ITOHUMATh U IIPpUHUMATH

MOTHBBI, HaMEpeHus, JOIUKy U
apryMeHTBl [JpyrUX TIPH  aHaJIn3e
Pa3NUYHBIX BUJIOB yueOHOI
JEeSATEIbHOCTH;
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®dusnueckue CBOICTBA
AJIKHOB.

XUMHYECKHE CBOUCTBA:
peaKIuy NPUCOEANHEHUS,
JTUMEpHU3aluH 1
TpUMEPHU3aLINH, OKUCIIECHUS.
Kucnorusie coiicTBa
AJKUHOB, UMEIOIINX
KOHILIEBYIO TPOWHYIO CBSI3b.
KauectBennble peakiuu Ha
TPOWHYIO CBSI3b.

CriocoObl TIOy4YeHus U
MIpUMEHEHHNE aTKUHOB.

2.3 ApoMaTHyecKne
YIJIeBOAOPOAbI (apenbl). (8

4YacoB)

ApomaTuueckue
YTIIEBOJIOPOJIBI.
I'omosnornueckuii psj
apeHoB, obmas dhopmyna,
HOMEHKJIATYPa U H30MEPHSL.
DJNEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIIBI
oensona. [lpasuno
apoMamuyHoOCmu, npumepsvl
apomMamuyecKux
COeOUHEeHU .

du3ndecKrue CBOMCTBA
apeHoB. XMMHUYECKHUE
CBOIiCcTBa OCH30IIa U €ro
TOMOJIOT'OB: PEaKITIH
3aMelieHus B OCH30JIbHOM
KOJIBIIE U YTIJIEBOIOPOTHOM
paauKae, peakiuu
MIPUCOETNHEHHS,
OKHCJICHHE TOMOJIOI OB
Ocn3oma. Peaxyuu
INEKMPOPUILHOLO
samewenus. [lpencrapienne
00 OpHEHTHPYIOIIEM
JIEUCTBHH 3aMECTHUTENICH B
OEH30JIbHOM KOJIbIIC Ha
MpUMepe aTKUIBHBIX
paarKaoB, KapOOKCHUIHHOM,
TUIPOKCUIIBHBINA, aMHHO- U
HUTPOTPYIII, aTOMOB
raJoreHOB.

Oco0EeHHOCTH XUMHYECKUX
CBOWCTB CTHpOIIA.
[omumepu3anust cTUpoa.
CriocoObl onmyyeHus u

000pyIOBaHUS, a TAKKE
MpaBujIaM oOpalleHus ¢
BeIlleCTBAaMH B
COOTBETCTBHU C
UHCTPYKLHSIMU
BBIITOJTHCHU L
71a00paTOPHBIX OIBITOB U
NPaKTUYECKUX paboT

0 TIOTYYEHHIO U
U3y4YCHUIO OPTaHMYECKUX
BEIIECTB.

IIpencraBisTh pe3ynbTaThl
JKCTIIEpUMEHTa B hopme
3aIIMCH YPaBHEHUI
COOTBETCTBYIOIIMX
peaKkuuii U JienaTh BbIBOJIbI
Ha WX OCHOBE.

HpOBOIII/ITB BBIYUCIICHHU L
JUISL OTIpEeIeTICHUS
MOJIEKYJISIpHON (hOpMYJTBI
OpPraHUYEecKOro BellecTBa
10 ypaBHEHUIO
XUMHUYECKON peakiiuu v Mo
MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOASAIINX B
ero cocTas, 110 Macce
(00BeMy) TIPOTYKTOB
CTOpaHML.
CamMocTosITeThHO
IUTAHUPOBATh U
OCYLIECTBIIATH CBOIO
[I03HABATEIIbHYIO
JeATEbHOCTh; IPUHUMATh
aKTHUBHOE y4yacTue

B TPYNIIIOBOH y4eOHOM
JeATEIbHOCTH.
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NpUMEHEHUE
apOMaTHYeCKUX
YIII€BOIOPOIOB.

2.4 IIpupoanbie MCTOYHHKH

YIJ1eBOJOPOIOB U UX
nepepadorka (4 yaca)
IIpuponnslii ra3. IlonmyTHeie
HedTsaHbie Ta3bl. Hed1h u €€
MIPOUCXOXKIICHHE.
Kamennsrit yrons u

MPOAYKTHI €r0 TepepadoTKH.
Crioco0b! niepepaboTKu
He(TH: MePEroHKa, KPEKUHT
(Tepmuueckui,
KaTaJINTHYECKHH ),
PUGOPMHUHT, TAPOIIU3.
[IpoxykTsl mepepaboTKu
He]TH, MX IPUMEHEHUE B
MPOMBIIIICHHOCTH U B OBITY.
I'enernueckas CBsA3b MEXKIY
Pa3IMYHBIMH

KJIaccaMH yTJIEBOJOPOAOB.

2.5 I'aJIoreHIIPOM3BOIHbIE
YIJIEBOJI0PO/IOB (6 yacoB)
DNIEKTPOHHOE CTPOCHHE
TaJI0TeHOIPOU3BOIHBIX
YTIIEBOJIOPOJIOB.

Peaknum 3aMemieHns
rajoreHa Ha THAPOKCHIT,
HUTPOTPYIIITY, TUAHOTPYIIITY,
aMUHOTPYIIITY.

JeticTBHe Ha
raJIOTeHIIPOU3BOTHBIC
BOJIHOTO U CITUPTOBOTO
pacTBOpa IIEeNoYH.
BzanmoneiicTBre
JIATaJIOr€HAIKAaHOB C
MarHueM U IIHHKOM.
Ilonsarue o
METaJUIOOPTaHUYECKIX
COEIUHEHUAX.
Hcnonp3oBanne
TaJIOTEHITPOU3BOTHBIX B
OBITY, TEXHHUKE U B CHHTE3E.
JKCnepUMeHTATbHbIE
MeTOJbI U3yYeHHsI BellleCTB
W UX NpeBpaleHuil:
JleMoHCTpanMu:

- IEMOHCTpanus (GPU3NYECKUX
CBOWCTB yIJIEBOAOPOAOB
(pacTBOPUMOCTS);
-KaYECTBEHHBIE PEaKIUU
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YTJ1€BOJOPOJOB Pa3IMUHBIX
KJ1accoB (0OecIBeUnBaHUE
OpPOMHO¥1 HJTH MOTHOU BOJIBI,
pacTBoOpa repMaHraHaTa
Kanus,

-B3aMMOJIENCTBUE allETUIIEHA
C aMMHAYHBIM PaCTBOPOM
okcujia cepedpa);

-00pas3Iibl IIacTMacc,
Kay4yKOB U PE3HUHEI;
-koyiekun «Hedtb» 1
«YTOJbY;

-BUJICOpparMeHT
«BynkaHuzanus pe3uHbI».
JlabopaTopHble ONbBIThHI:
-03HAKOMJIEHHE ¢ 00pa3amu
MJIaCTMACC, KayIyKOB U
pE3UHBI,

-MOZIETTUPOBAHUE MOJIEKYIT
YTIIEBOIOPOJIOB H

TaJIOr€HON POU3BO/IHBIX;
-TIOJTy4eHrE METaHa U
HU3y4YEHHE €r0 CBOMCTB;
-TIOJTy4eHNE alleTUIeHa U
HU3y4YEHHE €r0 CBOMCTB.
IlpakTH4yeckue padoThI:

Ne 1. Tlomydenne sTriieHa U
HU3y4YEHHE €r0 CBOMCTB.
Pacuérnble 3agayu:
-onpezeneHne
MOJIEKYIISIPHOH (hOPMYITBI
OpPTaHWYECKOT0 BEIIeCTBa
IO MacCOBBIM JIOJISIM ATOMOB
3JIEMEHTOB, BXOJSIINX B €T0
COCTaB;

-HaXOXKJECHNE MOJIEKYIISIPHOM
(hopMyITBI OPTaHUYECKOTO
COCIMTHEHUS TT0 Macce
(0O6beMy) TPOAYKTOB
CTOpaHUs;

-pacy€Thl IO YPAaBHEHUIO
XUMUYECKOU peakuu
KonTpoabnas padora Ne2
1o pazeiny

«YTIJ1eBOAOPOABLD)
Paznen 3. PackpsIBaTh CMBICIT http://WWW. | eHHOCTH HAYYHOIrO MO3HAHMUS:
Kucnopoaconep:xamue U3Y4aEMbIX TTOHATUH hij.ru/ €CTECTBEHHO-HAYYHOU TIPaMOTHOCTH:

OprannyvyecKue coeTUHEeHHs
(46 yacoB)

3.1 Cnuprtbl. PenoJ. (11
4acoB)

[IpenenbHBIE OMHOATOMHBIC
CIUPTHI.

Crtpoenue Moineky (Ha
MpuMepe MeTaHoa |

(BBIIEIATE UX
XapaKTepHbIC MPU3HAKH) U
MIPUMEHSATH YTH TOHATHUS
IIPU OMMCAHUU COCTaBa U
CTPOCHUS BEIIECTB, IS
00BSICHEHUS OTACIBHBIX
(haKTOB U SIBIICHUU.
Hcmnonp3oBaTh
XUMHYECKYIO CUMBOJIUKY

http://fcior.e
du.ru

IIOHUMAaHUA CyIIHOCTH METOI0B
HCIOJIB3YEMBbIX B
CCTCCTBCHHBIX HAYyKaX, CIIOCOOHOCTH
HCIIOJIB30BAaTh IIOJY4YaCMbIC 3HAHHUA
JJId aHalIM3a U OOBSICHEHUS SIBICHUI
OKPYXaromero Mupa u npoucxoasammx
B HEM HBMCHCHI/Iﬁ, YMCHUA [OCIAThb

000CHOBaHHEIE 3aKII0YEHUS HA OCHOBE

IIO3HaHMA,
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sTaHona). ['oMomornyeckuii
psna, obmiast popmyia,
HU30MepHs, HOMEHKIATypa
Kiaccu(uKaIys CIupTOB.
®u3nYecKue CBONCTBA

cnupToB. BogopoaHas cBs3b.

XuMHUecKHe CBOMCTRA:
PEaKIUK 3aMEIICHHS,
Jeruaparanuu, OKUCICHUs,
B3aMMO/JICHCTBUE C
OpPraHuv4eCKMMU U
HCOPraHn4CeCKuMHn
KHCJIOTaMHU.

KauectBennast peakuus Ha
OTHOATOMHBLIC CITUPTHI.
DU3NOJIOTMYECKOE JIENUCTBHIE
ATaHOJIa ¥ METaHoJIa Ha
OpPTraHM3M YeJIOBEKa.
CriocoObl TIoyueHus U
IMIPUMEHCHUE OJHOATOMHBIX
CIIPTOB.

[IpocTeie 3¢upsl,
HOMEHKJIATypa H
momMepusi. OcoOeHHOCTH
(PM3UUECKIX U XUMUYECKAX
CBOMCTB. MHOr0aToMHbIE
CHUPTHL: STHICHTITHKOIb U
riuiepud. Gu3ndeckue u
XUMUYECKUE CBOMCTBA!
PEaKIuy 3aMeleHus,
B3aMMOJICHCTBHE C
OpPTaHWYECKUMH U
HEOPTaHWYECKIMH
KHCIIOTaMH,

KauecTBEHHAs PEeaKIIHs

Ha MHOTOAQTOMHBIE CITUPTHL.
OU3HOIOrMYECcKOe AEUCTBUE
Ha OpPTaHU3M YeJIOBEKa.
Crioco0b! momydeHust u
MIPUMEHEHNE MHOTOaTOMHBIX
CIHUPTOB.

®enoin. Ctpoenue
MOJIEKYITbI, B3aMHOE
BITUSTHUE THAPOKCOTPYIIIHI U
OCH30JIBHOTO Sj1pa.
®dusznvecKkue CBOMCTBRA
(enoma. OcoOeHHOCTH
XMUMHYECKIX CBOWCTB
¢enona.

KadectBeHHBIE peakiuu Ha
(enon. TokcHUHOCTH
¢enoma. CriocoObt
MOJTyYSHHSI U IPUMEHEHHE

JUIS COCTaBJIEHUS
MOJICKYJISIPHBIX H
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaIIEHHOW) hopMyT
KHCJIOPOACOAEPKAIIUX
OpPraHn4cCKuX BCIICCTB.
YcraHaBimBaTh
IMPUHAIJICKHOCTD
KHCJIOPOAO0COIEPKAIINX
OpPraHn4eCKuX BCIICCTB

K OTIpE/IeTIEHHOMY Kjlaccy
10 COCTaBY U CTPOEHUIO,
Ha3bIBAaTh UX

110 CUCTEMATHUYECKOU
HOMEHKJIATYPE;
NPUBOAWUTH TPUBHUAJIBHBIC
Ha3BaHUA OTACIBHBIX
IpencTaBuTeNeH
KHCIIOPOJCOAEPKAIINX
COCIMHEHUI.
XapakTepuzoBaTh COCTaB,
CTpO€HN €, TPUMEHEHNE,
(buzHvecKe U XUMHUYECKUE
CBOICTBa, BaXKHEHIIIHIC
CITOCOOBI TTOJTYICHHS
npeJcTaBUTeNen
Pa3IMYHBIX KJIACCOB
KHCITIOPOCOAEPIKAIINX
COCIMTHEHUH; BBISBIIATD
TEeHETUIECKYIO CBA3h
MEXIy HUIMU 1
MTONTBEPKAATH e€ HalTn4re
YpaBHEHUSIMHU
COOTBETCTBYIOIIHIX
XUMUYECKUX pEaKLHi ¢
HCIIONT30BaHUEM
CTPYKTYPHBIX (popmyIt
BewecTB. [lonTBepxaaTs
Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCHMOCTH
PEaKIIMOHHON CITOCOOHOCTH
KHCIIOPOJICOIEPKAIINIX
OpPTaHUYECKHX BEIIEeCTB
OT (hYHKIIOHAIBHBIX
TPYMII B COCTaBE UX
MOJIEKYII, B3AHMHOTO
BIIUSIHUSL aTOMOB W TPYIIII
aTOMOB B MOJIEKYJIax; a
TaKXe 0T 0COOEHHOCTH
peanu3aluuy pa3IudHbIX
MEXaHU3MOB MPOTEKAHUS
peaxuii.

OnuceIBaTh COCTaB,

http://www.
virtulab.net/i

ndex

http://www.s
chool-

collection.ed
u.ru/

https://edsoo
.ru/

http://www.

xumuk.ru/

http://www.
alhimikov.ne

t/

https://educo
nt.ru/

https://infour
ok.ru/

https://chem
exam.ru/task

s.html

https://chem-

ege.sdamgia.
ru/test?a=cat

listwstat

https://studar
ium.ru/subje
ct/chemistry

HAyJYHBIX (AKTOB W  HMMEIOIIUXCS
JAHHBIX  C  [EIbI0  TONyYCHUS
,HOCTOBCPHBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEILHO

HCIIOJIB30BaTh XUMHNYCCKHUEC 3HAHUS JTJIs

pelieHuss  mpoOiieM B pealibHBIX
JKU3HEHHBIX CUTYaIIUsX;
UHTEpeca K TIO3HAHUIO u

HCCIIETOBATENILCKON e TEbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K
HEMpPEpPhIBHOMY  00pa3oBaHHI0 U
camMo00pa3oBaHHIO, K  aKTUBHOMY
IMMOJIYUYCHHUIO HOBBIX 3HAHUM IO XUMHH B
COOTBETCTBHUU C JKNU3HCHHbBIMHA
MOTPEOHOCTSMHY;

WHTEpeca K OCOOEHHOCTSIM TPYAa B
pasn4HbIX chepax

poeCCHOHATBHOMN JeATEIbHOCTH.

¢opmupoBanuns KYJIbTYPbI
3710POBbSI:

MOHMMAaHUs ILIEHHOCTEW 370pOBOr0 U
Oe3omacHoro obpasza JKU3HH,
HEo0X0ANMOCTH OTBETCTBEHHOI'O
OTHOIIIEHUS K COOCTBEHHOMY
¢u3nvYecCKOMy M TICUXHYECKOMY
3I0POBBIO;

coOmoeHnsT MpaBmwI  0€30MacHOTO

oOpameHusi ¢ BemlecTBaMH B OBITY,
MOBCEAHEBHON JKM3HU U B TPYIOBOU
JeATEIbHOCTH;
NOHUMAaHUs LIEHHOCTH IPaBUI
WHAUBUAYaJIbHOTO W KOJUIEKTUBHOTO
0e30MacHOro MOBENEHUS B CHUTYaLUsX,
YIPOXKAIOUIMX 300POBBI0 M KHU3HU
JIFOJIEH;

OCO3HAHUS HOCJEACTBUM U HENIPHITUS
BPEMHBIX TIPUBBIUEK (yHOTpeOIeHus
AJIKOT0J15, HAPKOTHKOB, KypeHus);
AYXOBHO-HPABCTBEHHOI0
BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO
MIOBEICHUS;

CIOCOOHOCTH  OLICHHMBAaTh CUTYaLHH,
CBSI3aHHbBIE c XUMHUYECKUMHU
SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE
pellIeHus, OPUEHTHPYSCh HA MOPAJIBLHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OLICHUBATH cBOE
NOBEACHUE M  IOCTYIKM  CBOHX
TOBapHILEH C MMO3MLIUH HPAaBCTBEHHBIX
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(enomna.
denoapopMatbaeruaHas
cMoJa.

3.2 Kap6oHUJIbHbIE
COEIMHEHNsI: ATbJETH/IbI H
KeToHbl. KapOoHOBbBIE
KHCI0ThL CJ0KHBIE
2¢upbl. Kupsl. (24 yaca)
KapOoHubHbIE COCTUHEHHUS:
aJIbJICTU/Ibl U KETOHBI.
DNEeKTPOHHOE CTPOECHUE
KapOOHWIIBHOW TPYIITIBL.
I'omosnorudeckue psjibl
aJIbJICTUJIOB U KETOHOB,
o6r1ast popmyiia, H30MepHst
1 HOMEHKJIaTypa.
dusnyecKue CBOCTBa
aJIbJICTUIOB U KETOHOB.
XUMHUYECKHE CBOMCTBA
aJIbJICTUIOB U KETOHOB
(peakiuy MpUCOETNHEHUS).
Ilpedcmasnenue o
MexaHuzme peaxyuti
HYKE0DUIbHO2O
NpUCOeOUHeHUsL.

OKHucIIeHne aJIbJAETHI0B,
KaueCTBEHHBIE PEaKIIHH
anperunoB. CriocoOsr
TIONTyYEeHVS ¥ IPIMEHEHHE
aJbJIETUIOB U KETOHOB.
OmHOOCHOBHBIE TIpeieThHBIC
KapOOHOBBIE KHUCIIOTHI.
OcoOEHHOCTH CTPOCHUS
MOJIEKYT KapOOHOBBIX
KUCIoT. M3oMepust u
HOMEHKJIaTypa. Ousnyeckue
CBOICTBA, BOIOPOIHBIC
CBSI3U.

XuUMHUYECKHE CBOUCTBA:
KHCIIOTHBIE CBOWCTBA,
peakius srepuduranuu,
PEAKINH C y9acTHEM
YTIIEBOIOPOTHOTO paivKaa.
[lonaTHE O IPOM3BOMHBIX
KapOOHOBBIX KHCJIOT:
CIIO’KHBIE d(UPHI,
aneuopuovl,
2a102eHAH2UOPUOBL, AMUODL,
HUMPUTBL.

OCOOEHHOCTH CBOMCTB
MYypaBbUHOM KHCIOTHI.
MHoroobpa3sue kapOOHOBBIX

XUMHUYECKOE CTPOCHHE U
MIPUMCHEHUE KUPOB U
YTJIEBOJIOB,
XapaKTepu30BaTh UX
3HAYCHUE IJIs
KU3HEACATCIIbHOCTHU
OpraHN3MOB.

Oco3HaBaTh OMAaCHOCTD
BO3JICHCTBUS Ha KUBEIE
OpraHu3Mbl ONIPCACIICHHBIX
KHCJIOPOJICOACPIKAIINX
OpPraHn4CCKuX BCUICCTB U
IMOACHATH Ha IMpuMepax
CIOCOOBI YMEHBIICHUS 1
MPEIOTBPAIEHHS UX
BpPEIHOI'O BO3/IEHCTBUS Ha
OpraHu3M YeNoBeKa.
Hcnonb3oBath
o0mIeHayIHbIe METOIBI
IIO3HAHUA

Ipru CaMOCTOATCIIbBHOM
[IJIAHUPOBAHUH,
MIPOBEJICHUH U OTIMCAHUH
XUMHYECKOTO
JKCIIEpUMEHTa
(;rabopaTopHEIE OIBITH U
MPaKTUYECKUE paboThI).
CrienoBaTh IpaBHiIaM
Oe3omacHOM paboTHI B
nmabopaTopuu

IIPH UCITOTE30BaHUH
XUMUYECKOU MOCY bl U
000pyIOBaHMS, a TAKKE
TpaBujiaM OOpAIICHHUS C
BEIIECTBAMH B
COOTBETCTBHH C
WHCTPYKITUSIMHI
BBITIOTHEHUS
1a60paTOPHBIX OMBITOB H
MIPaKTUIECKUX paboT

T10 TTONTyYEHHIO
M3YYEHUIO OPTaHUYECKIX
BEIIIECTB.

[IpencraBisTh pe3yabTaThl
JKCIIepUMEHTa B hopme
3aMycy ypaBHEHUN
COOTBETCTBYIOIIHX
peaxuii u enaTh BHIBOJBI
Ha UX OCHOBE.
[IpoBoaUTH BEIUKCITEHUS
JUTSL OTIpE/ICTICHUS
MOJIEKYIISIPHON (HhOPMYJTBI
OpPTaHHYECKOT0 BEIIEeCTBA

U MpPaBOBBIX HOPM W OCO3HAHUC
MMOCIEACTBUI 3TUX MMOCTYIIKOB,
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kucnot. OcobeHHOCTH
CBOMCTB HempenenbHbIX U
apOMaTHYECKUX KapOOHOBBIX
KHCJOT, TUKapOOHOBBIX
KHUCIIOT,
THJIPOKCUKapOOHOBBIX
kunort. [IpeacraBurenu
BBICIIMX KapOOHOBBIX
KHCJIOT: CTeapHHOBas,
MaJTbMUTHHOBAS, OJICHHOBAS,
JIUHONE8as, TUHONEHO8As
KuCIoThL. CriocoOb
MOJTy4eHHs U IPUMEHEHUE
KapOOHOBBIX KUCIIOT.
CrnoxHble 3QHpHI.
I'omosnorudeckuit psia,
o61ast popmyiia, H30MepHs
W HOMEHKJIaTypa.

Kupsl: cTpoenue,
(du3NUecKre U XUMHUYECKH e
CBOICTBA XUPOB: TUAPOJIU3 B
KHUCJION U IIEJIOUHON cpefiax.
OcoOeHHOCTH CBOWCTB
KHUPOB, COAEPIKAIIIX
OCTaTKH HeTpeeNbHbBIX
KUPHBIX KACIOT. JKupsl B
MIpHUpOJIE.

MB114 KaK COIH BBICIIAX
KapOOHOBBIX

KHCJIOT, IX MOIOIIEe
neiicteue. [louamue

O CUHMEMUYeCKUX MOIOUUX
cpeocmsax (CMC)

3.3.¥raeBoanl (11 yacoB)
OO01mas xapakTepruCcTHKa
YTIIEBOJIOB.
Knaccudukamms yrneBoaos
(MoHO-, - U
TTONTUCaXapHIbl).
MoHocaxapH/IbL: TIIFOK03a,
¢dbpykrosa, pudo3a,
raJiakTo3a, 1e30KCHprn003a.
dusnyeckre cCBOMCTBA U
HaxO0XJICHUE B IPUPOJIE.
®dorocunTe3. Onmuueckas
uzomepus. Konvuamo-
yenHas maymomepus Ha
npumepe MOoaeKybl 2NHKO03bl,
npoexyuu Xeyopca, o- u [5-
AHOMEDYL 2NIIOKO3bL.
XHUMHYECKHE CBOMCTBA
[JIIOKO3BI: C YYaCTHEM

0 ypaBHEHUIO
XUMHAYECKOW peakiy U 1Mo
MacCCOBBIM JIOJISIM ATOMOB
9JIEMEHTOB, BXOJSIINX B
€ro COCTaB, a TAKKe Ha
olpe/ieNieHre 10U BBIX0/1a
NPOIYKTa PeaKiu

OT TEOPETUYECKH
BO3MOXKHOTO.
CamocTosTensHO
IUTAHUPOBATh H
OCYIIECTBIIATH CBOIO
MI03HABATEIBHYIO
JeATelIbHOCTh; IPUHUMATH
AKTUBHOE y4yacTue

B TPYNIIOBOM y4eOHOMH
JIeSTEIbHOCTH.
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CIUPTOBBIX H aJIbJIETUTHON
TPYIII, COUPTOBOE U
MOJIOYHOKHCIIOE OpOKEHUE
TJIFOKO3BI.

IIpuMeHeHue TI0KO038L, €
3HA4YCHHC B
KHU3HEACATCIIBbHOCTHU
OpraHusma.

Hucaxapubl: caxaposa,
MajbTO3a M JIAKTO34.
BoccranasnuBatoiue u
HEBOCCTaHABJIMBAIOIINE
JIicaxapubl.

I'maponus caxapo3sbl.
Haxoxaenue B npupone u
MPUMEHEHHE.
[Tonucaxapuapsl: kKpaxmail,
TJIMKOT€H U IIeJUTI0N03a.
CtpoeHre MaKpOMOJIEKYIT
KpaxmaJia, TJIMKOréHa u
EJITIOIO03bI.

dusnyecKue CBOCTBa
Kpaxmasia ¥ [eJITI0I03bI.
XHWMHYECKHE CBOMCTBA
KpaxMaja (THAPOIIU3,
KadecTBEHHAs PeaKIysl C
Homom). XuMHUIECKHE
CBOMCTBA LEIIIOI03bI
(THIpOIN3, peakIus
nony4uenue 3(upoB
nesutroITo36l). [lorsaTre

00 MCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, aIleTaTHBIN IETK).
IKcnepuMeHTAIbHbIE
METO/AbI H3y4YeHUsI BElIeCTB
U MX NpeBpalleHuii:
JdeMoHcTpannm:
-CBOWCTBA CIIUPTOB:
PacTBOPUMOCTH B BOJIE,
B3aMMOJICHCTBUE ATAHOJIA
C HaTpHEM, OKHCIICHHE
STHIIOBOTO CITHPTA
JTXPOMATOM KaJus
(BO3BMOXXHO HCIIONIE30BaHUE
BHJIECOMATEPHATIOB);
-Ka4eCTBEHHBIE PEaKI[uu
aJbJIETUJIOB: C aMMHAYHBIM
pacTBOpoM okcujaa cepedpa u
runpokcugom meau(1l);
-XUMUYECKHE CBOWCTBA
pacTBopa yKCyCHOU
KHCIIOTBI.

JlabopaTopHble ONBITHI:
-peakius TIUIeprHa C
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runpokcugom meau(1l);
-OKHCJIEHHE ATUIIOBOTO
CIIHPTA B aJlbJICTU]
packKaJeHHON MeaHOU
MPOBOJIOKOI;
-B3aMMOJENCTBHE pacTBOpa
TJIFOKO3BI C THAPOKCHIOM
meau(1l);

-B3aMMOJENCTBUE Kpaxmasa
C MO/IOM.

IIpakTHyecKue pagoThl:
Ne 2. Permenue
OKCIICPUMEHTAJIBHBIX 3a1a4
o Teme «CrupThl U
(dheHonbY,;

Ne 3. Pemenne
OKCIICPUMEHTAJIBHBIX 3aJa4
o teme «KapboHoBbIE
KHCIO0ThI. CII0KHBIC SPUPBI».
Pacuérnrie 3aiaun:
-onpezeneHne
MOJIEKYJISIPHON (OPMYJTBI
OPTaHWYECKOT0 BEIIEeCTBA
110 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIINX B €70
cocTas; Mo Macce (00beMy)
MPOAYKTOB CTOPAHUS;

-T10 KOJTMYECTBY BEIIECTBa
(Macce, 00beMY) IIPOIYKTOB
PEaKINH 1/ HCXOIHBIX
BEIIIECTB;

-pEIeHNnE PACUETHBIX 3a]1a4
Ha OIpeIeJIeHUe TOIN
BBIXO/Ia TPOAYKTA PEaKIIUU
OT TEOPETUIECKH
BO3MOXKHOTO
Kontpoabnas pabora Ne 3

10 pazjeny «
Kucaopoaconep:xamue
OpraHuyecKue coeluHeHHsD

Pazpnen 4. Azorcoaepaxaimme
OpraHnyecKkue coeJuHeHHs
(16 yacoB)

4.1 AMHUHBIL
AMHHOKHCI0TEI. beakn.

(16 yacoB)

AMUHBI — OpraHUYecKue
MPOU3BOAHBIE aMMHAKA.
Knaccugukauns aMmuHOB:
anugaTUIecKue 1
apOMaTHYECKHE; IEPBUYHEIE,
BTOPUYHBIE U TPETUYHBIE.
Crpoenue Momnexyd, oomas

PackpriBaTh cMbICT
M3y4YaeMbIX TOHITUN
(BBIIEIATE UX
XapaKTepHbIC MPU3HAKH) U
MPUMEHSITh OTH TOHSITUS
MU OMUCAHUU COCTaBa U
CTPOEHMSI BEIIECTB, JUIs
00BSICHEHHUS OTIENbHBIX
(haKTOB U SIBIICHUH.
Hcnonb3oBath
XUMHYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS
MOJICKYJISIPHBIX H

CTPYKTYPHBIX
(pa3BépHyTOH,

http://www.
hij.ru/

http://fcior.e
du.ru

http://www.
virtulab.net/i

ndex

http://www.s
chool-

IIaTpuoTHYECKOI0 BOCIIUTAHUS
LEHHOCTHOT'O OTHOLICHUS K
HCTOPUYECKOMY u HAayYHOMY
HaCJIEINIO OTEYECTBEHHON XUMUH;
YBa)KEHHUS K MpPOLECCY TBOpYECTBA B
00JIaCTH TEOpUH M NIPAKTHYECKOTO
NPUMEHEHHUs] XUMHUH, OCO3HAHMSA TOTO,
YTO JOCTUKEHUS HAYKU €CTh PE3YIbTaT
JUTUTETBHBIX HaOII0JICHUH,
KPOIOTJIMBBIX  AKCHEPUMEHTAIBHBIX
MIOUCKOB, MTOCTOSIHHOTO TPyZAa Y4EHBIX
Y TIPaKTHKOB,;

MHTEpeca U MO3HABaTEIbHBIX MOTHBOB
B TIOJTY4E€HUH U MOCIEAYIOUIEM aHAIIN3E
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(dhopmyna,u3oMepus,
HOMCHKJIATypa H
(u3nvecKre CBONUCTBA.
XHUMHUYECKOE CBOMCTBA
anudaTHIeCKUx aMUHOB:
OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, PCAKIIHH

¢ azotucroi kucioroi. Conu
AJIKMJIAMMOHHS.

AHUIUH — IPEICTaBUTETh
aMUHOB apOMaTHYECKOr0
psaaa. CTpoeHne aHWINHA.
B3aumHoe BiMsiHUE TPy
aATOMOB B MOJICKYJIC
apnraa. Oco0eHHOCTH
XUMHUYECKUX CBOMCTB
apunnHa. KauecTBeHHBIC
PEaKIMU Ha aHUJIKH.
CriocoObl oTyueHue u
MpUMEHEHHE aTu(paTHUECKUX
aMMHOB Y aHUJIMHA U3
HUTpPOOEH301a.
AMUHOKHUCJIOTHI.
Homenknatypa u uzomepusi.
OTaenbHbBIE MPEICTaBUTCIH
0-aMHUHOKHCJIOT: TJIMIIHH,
aJlaHUH, eHUNATAHUH,
Cepun, nymamuHosas
KUCIOma, 1U3uH, YucCmeun.
Onmuueckas uzomepus
AMUHOKUCTIOM.:

D- u L-amunoxuciomei.
dusnyeckne cBOMCTBA
AMHUHOKHCIIOT. XMMHUYECKHUE
CBOMCTBA aMHHOKHCIIOT KaK
aM(OTEPHBIX OPTaHUYECKIX
COCIMHEHUH, peaKus
MMOJIMKOHAEHCAIINH,
o0pa3oBaHUE MENTUIHON
CBSI3H.

buomorndyeckoe 3HaueHNE
aMuHOKHCI0T. CHUHTE3
MENTHUIOB.

Benku xak npupogHbIe
nonumepsl. [lepBuunas,
BTOPUYHAS U TPETHYHAS
CTPYKTYpa OEIlKOB.
XHUMHYECKHE CBOMCTBA
OEITKOB: TUIPOITHU3,
JICHATypallvsi, Ka4eCTBEHHbIE
peakuu Ha Oenku. [lousmue
00 asomcodepaicauyux
2emepoYUKIULEeCKUX

cokpaméHHon) Gpopmyn
a30TCOJePKaLINX
OpPraHNYECKHX BEIICCTB.
Onpenensats
IMPUHAIJICKHOCTD
a30TOCOIEpKAIIIX

BCHICCTB K OIPCACIICHHOMY

KJIacCy 110 COCTaBy U
CTPOEHUIO, Ha3bIBATh UX
10 CUCTEMATHYECKOH

HOMEHKIIATYPE; IPUBOJUTh

TPUBHUAJIbHBIC HA3BAHUS
OTIEIIbHBIX
IIPEJICTAaBUTENEN.
XapaktepuzoBaTh COCTaB,
CTpOEHHUE, IPUMEHEHHE,

(1)I/ISI/I‘ICCKI/IC 1 XUMHYECCKUEC

CBOWMCTBa, BaXKHEHIIINE
CHOCOOBI MOTyYEHHS

TUIMUYHBIX ITPEACTAaBUTEIT e

a30TCOIePIKAIIIX
COCIMHEHUI.

OmnuceiBaTh COCTaB,
CTPYKTYPY, OCHOBHBIE
CBOMCTBa OCJIKOB;
MOSICHATH Ha TIpUMepax
3HaueHHe OETKOB A
OpTaHHU3Ma YellOBeKa.
[IpoBoaWTH BBIUKCITEHUS
JUTS OTIpE/IETICHUS
MOJIEKYIISIPHON (HOPMYITBI
OpPTaHUYECKOT0 BEIIECTBA
10 MaCCOBBIM JIONISIM
aTOMOB 3JIEMEHTOB,
BXOJISIIIIAX B €T0 COCTaB, a
TaK¥Ke 110 YpaBHEHHUSAM
XUMUYECKUX PEaKLIHM.
Hcnonb3oBaTh
oO0IIIeHay9IHbIE METOIBI
TTO3HAHUS

IIPH CAMOCTOSITETHHOM
IIJIAHUPOBAHUH,
MIPOBEJICHUH U ONTMCAHUH
XUMHYECKOTO
JKCIIEpUMEHTa
(;1abopaTopHBIE OIBITH U
MIPaKTUYECKue paboThI).
CamocTosITensHO
IIJIAHUPOBATH U
OCYIIECTBIISITH CBOKO
IT03HABATENHHYHO
JIeSITeTbHOCTh; IPUHUMATh
AKTUBHOEC y4aCTHE

collection.ed
u.ru/

https://edsoo
.ru/

http://www.

xumuk.ru/

http://www.
alhimikov.ne

t/

https://educo
nt.ru/

https://infour
ok.ru/

https://chem
exam.ru/task

s.html

https://chem-

ege.sdamgia.
ru/test?a=cat

listwstat

https://studar
ium.ru/subje
ct/chemistry

UHpOpMaIUH 0 MepEeIOBBIX
JOCTIKEHHUSX COBPEMEHHOM
OTE€YECTBEHHON XUMMUH;
¢opmupoBanus KYJbTYPbI
310pOBBSI:

IIOHUMAaHUsl LEHHOCTEH 310pOBOr0 M
Oe301acHoro oOpasa JKU3HU,
HEOOXOMMOCTH OTBETCTBEHHOTO
OTHOILIEHUS K COOCTBEHHOMY
¢usznyeckoMy M TICHXHYECKOMY
3JI0POBBIO;

COOMIOZICHUST  TpaBUJl  ©E30IaCHOTO

oOpamieHusi C BelmecTBaMd B OBITY,
MOBCE/IHEBHOM JKU3HU U B TPYAOBOU
JIeATEILHOCTH;
IIOHUMAaHUs IICHHOCTHU IpaBuI
WHIUBUAYAJIBHOI'O MW KOJUICKTHUBHOI'O
0e301macHOro MOBEEHHS B CUTYallHAX,
YIPOXKAIONIMX  3JI0OPOBBI0 W KHU3HH
JIIOJICH;

OCO3HaHUuA HOCJ'IGIICTBI/Iﬁ " HCIIPUATUA
BPEIHBIX TPHUBBIUCK (YIOTpEOICHMS
AJIKOTOJIsI, HAPKOTHUKOB, KypEHHS);
LHEeHHOCTH HAYYHOI0 MO3HAHUS:
c(OPMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH u
00IIIECTBEHHOM MPAKTHKU;

MOHAMaHUS CHeNU(PUKN XUMHH Kak
HAayKM, OCO3HaHHs €€ poiau B
(hopMHUpOBaHUHT paIMoOHaIEHOTO
HAyYHOTO  MBIIUICHHAA,  CO3JaHHH
[[EIIOCTHOT O MIPEICTaBICHUS 00
OKpY)KalIleM MHUpPE KaK O EIHHCTBE
MPUPOIBI W UYENOBEKa, B ITO3HAHHUU
MPUPOTHBIX ~ 3aKOHOMEPHOCTEH |
pemieHuu  TpobJIeM  COXpaHEeHHS
MIPUPOTHOTO PABHOBECHS,
yOeKIEHHOCTH B 0CO0ON 3HAYMMOCTH
XUMHUH JUTST COBpPEMEHHOI
[UBWJIN3AIHAA: B €€ TYMaHUCTHYECKOU
HaIpaBIEHHOCTH ¥ Ba)XHOW pOIH B
CO3/IaHWW HOBOHM 0a3bl MaTepHANTbHON
KyJIbTYphl, PEHIeHHH  TJI00aThHBIX
mpoOJieM  YCTOHYMBOTO  pa3BUTHA
YeJIOBEUeCTBa — CBIPHEBOH,
SHEPreTUYECKON, MULIEBON 5
9KOJOTMYECKOM  0e30IacHOCTH, B
pa3sBUTUH MEOULMHBI, 00ECHeYeHUn
YCIOBUH  yCHENIHOrO  TpyAa H
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COCOUHEHUSIX.
Tupumuounosule u
NYPUHOBbLE OCHOBAHUL.
Hyxneunoeswvie kuciomot:
cocmas, cmpoeHue u
buonosuueckoe pob.
IKCnepUMeHTATbHBIE
METOAbI H3yYeHHsI BEIIeCTB
U UX NpeBpalleHuii:
JdeMoHcTpanum:
-pacTBOpeHME OCIIKOB B BOJIE;
-JleHaTypanus O€NKOB IpH
HarpeBaHuM;

-I[BETHBIC PEAKIIUU OCIIKOB.
IIpakTHyecKue pagoThl:

No 4, Pemenue
OKCIICPUMEHTAJIBHBIX 3aJa4
10 TeMe «A30TcoaepKaIme
OpPTaHUYECKUE COCAMHCHUS,
No 5 Pemienue
OKCIICPUMCEHTAJIBHBIX 3aJa4
no teme «Pacrno3HaBaHue
OpPraHUYECKUX COCTUHEHUI».
PacuéTHble 3a1a4n:
-onpezeneHne
MOJICKYJISIPHOM (POPMYJIBI
OpPTaHWYECKOT0 BEIIeCTBa
110 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIINX B €TI0
cocTas; 1o Macce (00beMy)
MPOAYKTOB CTOPAHUS;

-T10 KOJTMYECTBY BeIIECTBa
(Macce, 00beMy) IPOAYKTOB
PEaKINH U/ HCXOIHBIX
BEIIIECTB;

-pEIEHNnE PACUETHBIX 3a]1a4
Ha OIpeIeNIeHUe TOIN
BBIXO/Ia TPOAYKTA PEaKIIUU
OT TEOPETUIECKH
BO3MOKHOTO.

Kontpoabnas padora Ne 4
1o pa3erny «

B IPYIINOBOH yueOHOH
JeATEIbHOCTH.

9KOJIOTHYECKH KOM(OPTHOH  KHU3HH
Ka)kJJOro ujeHa oOIlecTBa;

A3oTcoaep:kamue

opraHuvecKue

COeTHHEeHM D)

Paznen S. Bnaners uzyuyaemMbimMu http://WwWW. | 3Kk0JI0rHUYECKOr0 BOCIIUTAHMS:
BricokomouiekyasipHbIe XUMHUYECKUMHU TTOHATUSMM: hij.ru/ MMOHUMaHUS TTI00ATEHOTO XapaKTepa

coelnHeHud. (6 yacoB)

5.1 BBICOKOMOJIEKYJISIDHBIE
coenHeHHus (6 9acoB)
OCHOBHBIE€ NOHATHS XUMHH
BBICOKOMOJIEKYJIAPHBIX
COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE
3BEHO, CTCIICHb
MOJIUMEPU3ALINH, CPEIHSIS

PacKpbIBaTh CMBICI
W3y4aeMbIX MOHITUH U
MIPUMEHSATH YTH TOHATHUS
IIPU OMMCAHUU COCTaBa U
CTPOCHUS
BBICOKOMOJIEK YIS PHBIX
OpPTaHUYECKHX BEIIECTB,
I71 OOBACHEHHS

http://fcior.e
du.ru

HKOJIOTUIECKHUX TPOOIEM, BITUSHUS
HSKOHOMHYECKUX TPOIIECCOB Ha
COCTOSIHUE MTPUPOAHON U COLIMATIbHOMN
cpenpl;

0CO3HAHUS HEOOXOTUMOCTH
WCIIOJIh30BAHMS IOCTHKEHUH XUMUU
JUTSL pELICHHS] BOIPOCOB
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MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOIBI CHHTE32
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN —
MOJIUMEPU3ALUS U
MTOJIUKOHICHCAIIHSL.
Ilpeocmasnenue o
cmepeopezyiapHoCmu U
HAOMOeKYISAPHOU
CmMpyKmype noaumepos,
3A8UCUMOCIb CBOICE
HOUMEPO8 OM UX
MONEKVIAPHOSO U
HAOMOIEKYISPHO2O
cmpoeHusl.

[TonmnmepHbIe MaTepUabl.
[TmacTmacch! (TTOTUATHIIEH,
TTOJIUITPOITUIICH,
TTOJIMBUHUJIXJIOPHU I,
MOJMCTHPOI,
MOJIMMETUIMETAKpHUJIAT,
MOJIMKapOOHATHI,
moJudTHIICHTEepedTaIar).
Yrummzanus u nepepadboTka
MJIaCTHKA.

DnacToMephl: HATYPaTbHBIH,
CHHTETUYECKHE KaydyKH
(OyTammeHoOBBIH,
XJIOPOIPEHOBBIM,
M30ITPEHOBHIN) 1

CUJIMKOHBI. Pe3nHa.
Bonokna: HaTypanbHbIe
(mrepcTh, mIeNK),
HCKyCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO),
CHHTETHUYECKHE BOJIOKHA
(kKampoH u JaBcaH).
THonumepsl cneyuanvHozo
HazHayeHus (megioH,
Kesiap, 21eKmponpogoosujue
noaumepsl, buopasiazaemvie
noUMeEpbl).
JKCnepUMeHTATbHbIE
METO/AbI H3y4YeHUsI BElIeCTB
U MX NpeBpalleHuii:
JdeMoHcTpannm:
-03HaKOMJIEHHUE ¢ 00pa3amMu
MPUPOTHBIX U
HCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAyIyKOB.
IIpakTHyeckue pagoThl:
Ne 8. Pemienue
AKCIIEPUMEHTAIILHBIX 33]1a4

OTJENBHBIX (DaKTOB U
SIBJICHUU.

Hcnonp3oBath
XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBJICHUS
CTPYKTYPHBIX (hOpMyIT
BEIIECTB (MOHOMEPOB U
MOJIMMEPOB)
YpaBHEHUH peaKiuii
MOJIMMEPHU3AIIUN U
MTOJIMKOHIEHCAIINH.
OmnuceIBaTh COCTaB,
CTpOEHNE, OCHOBHBIE
CBOICTBA U IPUMEHEHUE
Kay4yKoB, Hauboee
pacupocTpaHEHHbBIX BUJIOB
JIACTMACC ¥ BOJIOKOH.
Hcnonb3oBath
o01IeHayIHbIe METOIBI
TTO3HAHUS TPU
CaMOCTOSATEIbHOM
[IJIAHUPOBAHUH,
MIPOBEJICHUH U OTIMCAHUH
XUMHYECKOTO
JKCIIEpUMEHTa
(;rabopaTopHEIE OIBITHI U
MPaKTHYECKUE paboThI).
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paIoHaNIbHOTO
MIPUPOIOTIOIB30BAHUS;

AKTUBHOI'O HENPUATUS JEUCTBUH,
MIPUHOCAIIUX BPEJ OKPYXKaroLei
IIPUPOIHON Cpelle, YMEHUS
MPOTHO3UPOBATH HEOIArONPUSATHBIE
3KOJIOTUYECKHE MOCTEACTBUS
NpEANPUHUMAEMBIX JEHCTBUI U
MpeoTBpaIlaTh UX;

HaJMYHUS PA3BUTOrO IKOJIOTUYECKOTO
MBIILJICHUS, IKOJIOTUYECKON
KyJIbTYpBI, ONbITa AESTETbHOCTH
JKOJIOrMYECKON HAIPABIEHHOCTH,
YMEHHUS PYKOBOJICTBOBAThHCSI UMHU B
II03HABATEIbHOW, KOMMYHUKATHUBHON
Y COLIMAIBHOHN NPAKTHKE,
CIIOCOOHOCTH ¥ YMEHHSI aKTHBHO
MIPOTHBOCTOATH UACOIOTUN
xeModobuu;

IEHHOCTH HAYYHOI'0 MO3HAHMS:
c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U
0OIIIECTBEHHOM MPAKTHKM;
MIOHUMAaHUS CIIeM(PUKHN XUMHH KaK
HayKH, OCO3HAHUA €€ POJIu B
(dopMHpOBaHUN PalOHATIBHOTO
HAy4YHOT'O MBIIIJICHUS, CO31aHUH
LEJIOCTHOT O IIPEACTABIICHUS 00
OKpYXKaroIlleM MUPE KaK O eIUHCTBE
IPUPOABI U YEIIOBEKA, B IO3HAHUN
IPUPOAHBIX 3aKOHOMEPHOCTEN 1
pereHny mpo0IeM COXpaHCHHS
IPUPOAHOIO PABHOBECHS,;
yOexxIEHHOCTH B 0c000M 3HAUNMOCTH
XUMHH 7151 COBPEMEHHOM
LUBWIN3AIMU: B €€ TyMaHHUCTHYECKON
HalpaBJICHHOCTH M BXKHOH pOJIH B
CO3/IaHWY HOBOM 0a3bl MaTepraIbHON
KyJBTYPbI, PELICHUH TI100aIbHBIX
npoOiieM YCTOHYHUBOTO Pa3BUTHS
YeJI0BEUECTBA — CHIPbEBOH,
SHEPreTUUYECKON, MUILEBOU U
9KOJIOTMYECKOH Oe30MacHOCTH, B
Pa3BUTUN MEAULIMHBI, 0OeCIIeUeHNH
YCIIOBHM YCHEWHOTO TpyAa U
HKOJIOrMYECKU KOM(OPTHOH KU3HH
Ka)/IOro 4jeHa OOIIecTBa;
TPYAOBOI0 BOCIIUTAHMS
KOMMYHUKaTHBHOW KOMIIETEHTHOCTH B
y4e0HO-HCCIeOBATENBCKOM
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no TeMe «Pacmo3HaBaHue
njaacTMacC U BOJIOKOH»

JEeATEIbHOCTH, 00IIECTBEHHO
IIOJIE3HOM, TBOPYECKOU U APYTUX
BUJIaX JEATEIbHOCTH;

YCTaHOBKHM Ha aKTUBHOE y4acTHE B
pelIeHNH PAKTUIECKUX 33734
CoLlMaJIbHON HalpaBlIeHHOCTH (B
pamMKax CBOEro Kijacca, IIKOJIbI);
MHTEepeca K MPaKTUIECKOMY U3YUEHUIO
npod)ecCcHii pa3IMYHOro POja, B TOM
YHUCIIe HA OCHOBE MPUMEHEHUS
MPEMETHBIX 3HaHUH 10 XUMUHU;
YBa)KeHUS K TPYAY, JIOASIM TpyAa U
pe3yabTaTaM TPYAOBOW NESTEIbHOCTH;

O6mas xumus 11 kiace (4 yaca B Henenno, 136 yacoB B roj1, H3 HUX 5 4acoB pe3epBHOE BpeMsl )

Copep:xanne Kypca Buapbl yueoHoii | Hudposbie | IleaeBbie OpUEHTHPHI BOCIIUTAHUSA
AeATEeILHOCTH oOpa3oBare
JbHbBIE
pecypcnl
Pasnen 1. Teopernuyeckue PackpsiBaTh CMBICIT http://Www.hij | maTpuoTH4YecKOro BOCHUTAHHUS:

OCHOBBI XUMHUH. (63 yaca)
1.1 CtpoeHue aToMOB.
Ilepuoanyeckuii 3aK0H M
Ilepuoauyeckas cucrema
XHMHUYeCKHX 3J1eMeHTOoB /L.
N. MenaeneeBa (12 yacoB)
AtoMm. CocTaB aTOMHBIX
siaep. XUMHUYECKUM 3JIEMEHT.
W3oronsl. Kopnyckyrapro-
B0IHOBOU OYANU3ZM,
080UICBEHHAsL NPUPOOa
anekmpona. CTpoeHue
ANEKTPOHHBIX 000I0YEK
ATOMOB, K8AHMOBbIE YUCIA.
DHEpPreTuyecKue ypoBHU U
MOJTypOBHHA. ATOMHBIE
opburamm. Knaccuduxarms
XUMHUYECKUX DJIIEMEHTOB (S-,
p-, d-, f- smemenTh).
Pacmipenenenue 31eKTpoHOB
10 aTOMHBIM OpOUTAISAM;
NPUHYUN MUHUMYMA SHepaUul,
npunyun Ilaynu, npasuio
XyHoa. DneKTpoHHBIE
KOH(UTYpaIlK aTOMOB
anemenToB | — IV nepuonos
B OCHOBHOM U
BO30YX/ICHHOM COCTOSIHHH,

HU3y4aeMbIX MTOHATUM
(BBIOENATH MX XapaKTepHbIE
MIPU3HAKN) U TPUMEHSTh
STH TMOHATHS TIPH
OITMCAaHWM COCTaBa U
CTPOEHUS BEIIECTB, IS
OOBSICHEHUS OTIENbHBIX
(haKTOB W SBJICHUH.
PackpbiBaTh CMBICI
MEpUOINYECKOro 3akoHa /1.
N. Menpeneesa u
JIEMOHCTPUPOBATH €r0
CHUCTEMaTU3HUPYIONIYIO,
OOBSICHUTENBHYIO 1
MIPOTHOCTHYECKYTO
(hyHKITIN.
XapakTepuzoBaTh
3JIEKTPOHHOE CTPOSHHE
aToOMOB (B OCHOBHOM U
BO30YXIEHHOM COCTOSHIH )
Y NOHOB XUMHUYECKUX
31eMeHTOB 1 — 4 nepruoaoB
U UX BaJICHTHBIC
BO3MOXKHOCTH, UCTIONB3YS
MOHATHS S-, P-, d-
3JIEKTPOHHBIE OpOUTAIH,
SHEPTreTUYECKIE YPOBHHU.
OOBSCHATH
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LIEHHOCTHOT'O OTHOIIICHUS K
HCTOPUIECKOMY u HayIHOMY
HACIIEUI0 OTEYECTBECHHON XUMUU,
YBa)KEHHUS K TMPOIECCY TBOPUECTBA B
00JacTH TEOPHH W TPAKTHYECKOTO
MPUMCHEHUS  XWMHH, OCO3HAHUS
TOTO, YTO JIOCTHXEHHUS HAYKH €CTh
pe3yIbTAT NIUTETHHBIX HAOMIOACHUH,
KPOITOTIUBEIX JKCIIEPUMEHTATBHBIX
ITOMCKOB, IMOCTOSTHHOT'O Tpyna
YYEHBIX U IPAKTUKOB;

WHTEpeca u IMO3HABATEIBHBIX
MOTHBOB B TTOITydeHU N u
MOCTIEYIOIIEM aHaN3e WHPOPMAITIH
0 TepeI0BBIX JIOCTUKEHUSX
COBPEMEHHOMU OTEYECTBECHHOM
XHUMUH;

IEHHOCTH HAYYHOr0 MO3HAHUS:
c(hOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  DPa3BUTUS  HAyKd U
0OIIECTBEHHON MTPAKTHKHY;
MOHUMAaHUs CHenu(PUKH XHUMHU Kak
HayKd, OCO3HaHUS €€ pold B
(hopMupoBaHUH PpalKOHAIBHOTO
Hay4HOrO  MBIIUICHUS, CO3JaHUU
LEIIOCTHOTO  TIPEACTaBICHUs 00
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BIEKTPOHHEIE
KOH(UTYpaIlii HOHOB,
Tousmue 06 snepauu
UOHU3AYUU, FHEP2UU
€cpoOCMBa K INEKMPOHY.
ONEKTPOOTPHUIIATEIEHOCTb.
[Teproanueckuil 3aK0H U
ITepuomuueckas cucrema
XUMUYECKUX JIEMEHTOB
J.N. Menpneneena. CBs3b
ITepuoanueckoro 3akoHa u
ITepuoguyeckoil CUCTEMBI
XUMHWYECKUX DJIEMECHTOB C
COBPEMEHHOH Teopuei
CTPOEHUST ATOMOB.
3aKOHOMEPHOCTH H3MCHCHUS
CBOMCTB XMMHYECKHX

3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U
UX COeTUHEHUMN

10 IEPUOJaM U TpyHnam
ITepuomuueckoit cucremst /l.
. Menneneena.
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OKpY’KaIoIlleM MHUpPE KaK O €IUHCTBE
MpUPOJBl M YEIOBEKA, B IO3HAHUH
MPUPOJTHBIX  3aKOHOMEpPHOCTEH u

pelleHuH  MpoOJIeM  COXpaHCHHS
MPUPOTHOTO PABHOBECHSI,;

yOexXAEHHOCTH B 0CO00I 3HAUMMOCTH
XUMUU TSt COBPEMEHHOU
UBHINA3AIAN B eé
T'YMaHUCTHYECKOW HAIpPaBJICHHOCTH
W BOXHOW POJIM B CO3JaHUM HOBOM
0a3bl KYJbTYPHI,

peleHnu npoOJiem

MaTepHUAILHON
rio0abHBIX
YCTOWYHBOTO pa3BUTHS YEIIOBEUECTBA

—  CBIPBEBOW, SHEPreTUYECKOH,
MALLEBOU u JKOJIOrM4ECKOU
Oe3omacHoOCTH, B pa3BUTHHI

MEIUITUHEI, 00eCIeUeHUN YCIOBHUI

3JIEMEHTOB U 00pa3yeMBbIX . i

pasy m ru/ subject/c VCIIEITHOTO0 TPyAa U OSKOJOTHYECKU

HAMHU IIPOCTHIX U CIIOXKHBIX hemistry o

KOM(OPTHOHM KHU3HH KaXKJOro 4iieHa
BEILIECTB 110 TPyIIIaM U

00111eCTBa;
neproaaM. 3HaUeHHE )

rPakIaHCKOT0 BOCIIUTAHNS
HEepHOIMYECKOT0 3aKOHA

OCO3HaHMA OOYYaIOIMMMHCST CBOUX
J.. Menneneenra.

KOHCTUTYIIHOHHBIX mpaB "
JKcnepuMeHTATbHbIE 5 .

00513aHHOCTEH, YBaXKEHUS K 3aKOHY U
MeTO/Ibl H3yUeHHs BelllecTB Y y
M UX NpeBpalleHuii: TIpaBOTIOPSIKY:;
JleMOHCTPALN: OpPEJICTaBIEHHS O  CONMAIBHBIX
-BHJIBI TAOJIHIY HOpMax 1 MPaBHIIaX MEKIMIYHOCTHBIX
«Ilepuonnueckas OTHOLIEHUH B KOJUICKTHUBE;
CHUCTEMa XMMHIECKHUX TOTOBHOCTH K COBMECTHOU
anemenToB [[.1. TBOPUECKOH  JEATENbHOCTH  TpH
Menneneesa» CO3JaHMH  y4eOHBIX  IIPOEKTOB,

pereHuu y4eOHBIX u
KonTpoabnas padora Nel no

NO3HABATEIBHBIX 33/1a4, BEITOTHEHUN
Teme «CTpoeHne aToma. .

N XMMHYECKUX IKCIICPHMEHTOB;
lepuonmeckuii 3aK0H H crocoOHOCTH MMOHUMATh u
nepuoauteckasi cucremMa MPUHAMATHE MOTHBBI, HaMepeHWUs,
XHMHYECKHX J1eMEHTOB JOTUKY M apryMeHTHl IPYrHX IIpH
A.A. MenpaeJsieeBay aHaJlu3e Pas3JInYHBIX BUIOB yueOHOH

JeSATeTbHOCTH
1.2 Ctpoenue BemiecTna. PackpsIBaTh CMBICIT http://WwWw.hij | meHHOCTH HAYYHOr0 MO3HAHMS:

Muorooopasue Bemrecrs (21
yac

Xumuueckas cB3b. Bubl
XUMHUYECKOH CBSI3H:
KOBaJIEHTHAasl, HOHHAas,
MeTauinyeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOU
CBSI3U: OOMEHHEBIN U
JIOHOPHO-aKIETOPHBIH.
OHeprus u JUIMHA CBS3H.
[TonspHOCTS,

M3Y4aeMBbIX TIOHSATHH
(BBIIENATH X XapaKTepHbIE
MIPU3HAKN ) U TIPUMEHSTh
ATH TOHATHS TTPH
OMNHCAaHUM COCTaBa U
CTPOCHUS BEIIECTB, IS
00BSICHEHUS OTACIBHBIX
(haKTOB U SIBICHUU.
OnpenensiTe BUIbI
XHMHUYECKOH CBSI3U
(KOBaJICHTHOM, HOHHOM,
METaJINYCCKOM,

ru/
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GCTGCTBQHHO-Hay‘lHOﬁ T'paMOTHOCTH:
ITIOHUMAaHU A CyHIHOCTHU METOI 0B
IIO3HaHMA, HCITOJIB3YCMbIX B
CCTCCTBCHHBIX HAyKax, CrocoOHOCTH
HCIIOJIB30BATh IIOJYYaCMbIC 3HAHUS
JJIsL aHalIn3a | OOBSICHEHUS SIBICHUMN

OKPYXKaIOILEro Mupa 5
MPOUCXOIAIIUX B HEM HU3MEHEHUH,
yMEeHHUS ~ JAenatb  00OCHOBAaHHBIE

3aKIIOUYCHUSI Ha OCHOBC HAYYHBIX
(baKTOB n HMCIOIIUXCA JaHHBIX C
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HaIpPaBJICHHOCTh U
HaCBIIAEMOCTh
KOBaJIGCHTHOM CBSI3U.
Kpatnsie cBs3u.
BonoponHast cBs3b.
MexMmoneKynspHbIe
B3aUMOJCUCTBUS.
BaneHTHOCTH 1 BaJIeHTHBIE
BO3MOKHOCTH aTOMOB.
Tubpuouszayus amomHuix
opbumaneii. CBs3b
3JIEKTPOHHOU CTPYKTYpBI
MOJIEKYJI C MX
TEOMETPUIECKUM CTPOCHUEM
(Ha mpuMepe coeTuHEeHHH
3JIEMEHTOB BTOPOTO
Tepuosa).

IIpencrasienue o
KOMIIJICKCHBIX COCAMHCHUX.
CocTaB KOMITJIEKCHOTO HOHA:
KOMILIEKCO00pa30BaTeb,
nurasasl. KoopamHamonHoe
yucno. Homenknatypa
KOMIUIEKCHBIX COCIHMHEHUH.
3HadeHne KOMIUIEKCHBIX
coenuHeHui. [lonsTne

0 KOOPAMHAIIMOHHON XUMUH.
BemiecTBa MONEKyIIpHOToO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI.
TwunBI KpUCTATITIYECKUX
pemeTok (CTpyKTyp) U
cBoiicTBa BeulecTB. [loHsATHE
O JMICTIEPCHBIX CHCTEMax.
HcTuHHBIE pacTBOPHI.
[IpencraBnenue o
KOJIJIOUTHBIX PacTBOpax.
Crioco0Ob! BEIpakeHUs
KOHIIEHTPAIIH PACTBOPOB:
MaccoBas JI0JIs BEIeCTBa B
pacTBope,

MOJISIpHAsT KOHIIGHTPAIHSL.
Hacriennsie

Y HEeHACHIIIIEHHBIE PACTBOPHI,
PacTBOPUMOCTb.
Kpucrammoruapatsr.
Knaccudukanus u
HOMEHKJIIATypa
HEOPTaHUYECKHX BEIIECTB.
JKcnepuMeHTAIbHbIE
METObI H3yYeHUsI BEIIeCTB
W UX NpeBpaleHuil:
JdemMoHcTpannm:

-MOJIENTN  KPHUCTAJUTMYECKUX

BOJIOPOJIHOI)

B COCMHCHHUSIX,
TUTIKPUCTATUTMYECKOMN
PELIETKH KOHKPETHOTO
BEIIIECTBA.

OOBICHATH MEXaHHU3M
00pa3oBaHUs KOBAJICHTHOU
CBs13U (OOMEHHBIN
JIOHOpPHO-aKLIENITOPHBIN ).
OrnpenensaTs BaJICHTHOCTD
U CTEIEHb OKUCIICHUS
XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3TUIHOTO
cocraBa. OOBACHATH
3aBUCUMOCTh CBOMCTB
BEIIECTB OT BUIA
XUMHYECKOHW CBSI3M M THTIA
KPUCTAJUIMYECKOMN
peLETKY.

IIpoBOIUTE BEIYUCIICHUS
C UCIIOJTE30BaHIEM
TIOHSTHS «MaccoBast OIS
BEIIECTBA B PACTBOPE»
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HEIbI0  TMOMYYECHHUS  JTOCTOBEPHBIX
BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIILHO

HUCIIOJIb30BaTh XWUMHWYCECKUEC 3HaAHUA
JUISL PEIICHUsS MPOOJIEM B PealbHBIX
JKU3HCHHBIX CUTYallHAX;

UHTEepeca K NIO3HAHUIO u
HCCIIeIOBATENILCKON e TEbHOCTH;
TOTOBHOCTM Y  CIIOCOOHOCTH K
HEMPEPHIBHOMY  O0Opa30BaHHUIO U
camMo00pa3oBaHUIO, K aKTUBHOMY
IMMOJIYUYCHHIO HOBBIX 3HAHUN 10 XUMUU
B COOTBETCTBHHU C KH3HCHHBIMU
MOTPEOHOCTSAMHY;

MHTEpeca K OCOOEHHOCTSIM TpyZJa B
chepax
poheCCHOHATBHOMN JIeATEIbHOCTH.

Pa3IMYHBIX

TPYAOBOI'0 BOCIIUTAHUSA:
KOMMYHHKaTHBHOﬁ KOMIIETCHTHOCTHN
B y4eOHO-HCCIeI0BaTENhCKOM
JIeITEIIBHOCTH, 00IIIeCTBEHHO
TBOPYECKOM M JAPYTHUX
BHJIaX JEATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE y4YacTHE B
pEeIIeHUN  TPAKTUYEeCKUX  3aaad
COLIMAJbHOM  HAampaBJIEHHOCTH (B
pamMKax CBOEro Kiacca, IIKOJIbI);
WHTEpeca K MIPaKTHYECKOMY
M3YYEHUIO0 Tpodecchuii pa3IuaHOro
poma, B TOM UHCIIE Ha OCHOBE
MIPUMEHEHUS PEIMETHBIX 3HAHUH 110
XUMUH,

YBa)XXEHUS K TPYAy, JIOIIM TpyAa U

MTOJIC3HOM,

pe3ynbTatam TPYIOBOU
JEeSTEIBbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
WHANBUAYaIbHON TPaeKTOpUU
oOpaszoBaHus, Oymymien mpodeccuu u
peanuzanuu COOCTBEHHBIX
JKU3HEHHBIX IJJAHOB € y4ETOM
JIMYHOCTHBIX MHTEPECOB,

CMOCOOHOCTEH K XUMHH, HHTEPECOB U
norpedHOCTEl 00IIIecTBa;

¢opmMupoBanus KYJbTYPbI
3/10pOBbSI:

NOHMMaHHMSI IEHHOCTEH 370pOBOTO U
0e3onacHoro obpaza KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O
OTHOILICHUS K COOCTBEHHOMY
Gu3nyeckoMy M TICUXHYECKOMY
3JJ0pOBBIO;
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OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero oomero oopazoBanus

MAOY COII Ne40 r. Tomcka
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locynapcTBEeHHLIA
ObpasoBatensHbIn

@" CTAHDAPT

PELIETOK.
PacuéTHrble 3amaumn:

- C UCIIOJIb30BaHUEM
HOHATHUH «MaccoBasl JIOJI
pacTBOPEHHOI'O BEUIECTBAY,
«MOJISIpHAS. KOHIICHTPALIUSD

KonTpoasnas padora Ne 2
no teme «CTpoenne
pemecrsa MHoroo6pasune
BelIeCTB»

cOONIOICHUsT TpaBUJ  0OE30MaCHOrO
oOpallleHus] ¢ BEIIeCTBAMH B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYIOBOM
JEATEIbHOCTH,;
IIOHUMAaHUA HOCHHOCTHU HpaBI/IJ'I
I/IHI[I/IBI/II[yaJ'II)HOFO " KOJIJICKTUBHOI'O
6e30macHoro MTOBEICHUS B
CUTYaIHSAX, YTPOKAIOIIMX 3I0POBBIO

U KU3HH JTIOCH;

OCO3HaHUA MIOCJIEACTBUI 51
HEOPpUATUA BPEIHBIX ITPUBBIYCK
(ynorpeOnenus AJIKOTOJI,

HapKOTUKOB, KypEHHUS);

1.3 XumMnueckue peakunu

(30_4acog)

Knaccudukarus
XUMUYECKUX PEAKLHN B
HEOpPTraHWYECKOU U
OpPTaHWYECKON XUMHUH. 3aKOH
COXpaHEHHs MacChl BEUIECTB;
3aKOH COXpPaHEHHS U
MIpeBpAIICHUs YHEPTUH TIPH
XUMHYECKUX PEaKIIHIX.
TermtoBsie 3G heKThI
XUMHUYECKUX PEeaKIui.
TepMoxumuueckue
YpaBHEHUSI.

CKOpOCTh XUMHUYECKOM
peaKxIm, ee 3aBUCUMOCTH OT
pa3IHIHBIX (haKTOPOB.
I'oMorenHbIE U
reTepOreHHbIE PEaKITHH.
Kartanuz u katanu3aTopsl.
OOpatuMbIe 1 HEOOpaTHMBIS
peakunu. X¥UMHUYECKOE
paBHoBecue. KoHncranTa
XUMHYECKOTO PAaBHOBECHSI.
@DakTophbl, BAUIIOUIME HA
MTOJIOYKEHNE XUMUIECKOTO
paBHOBECHS: TEMIIepaTypa,
JaBJIEHNE W KOHIIEHTPAIIH
BEIIIECTB, yYaCTBYIOIIHNX B
peakuuu. [Ipunnun Jle
[larense.
DneKTpoNnTHYECKAs
muccoruanyst. CUiibHbIE U
ciadble AIIEKTPOIHUTHI.
Crenenp qucconyanii.
Honnoe npouszsedenue 600ul.
Cpena BOJIHBIX pacTBOPOB:
KHCIIOTHAs, HelTpasibHasl,
uienoyHas. Bogopoansrit
nokasarens (pH) pactsopa.

PackpsiBaTh cMBICI
M3y4aeMbIX MTOHSATHUN
(BBIIEISTH MX XapaKTEPHEIE
MPU3HAKN ) U IPUMEHSTh
3TH MOHATHS ITPH
OTIFICAaHUH COCTaBa U
CTPOCHUS BEIIECTB, JIIS
00BACHEHNS OTIEIbHBIX
(haKTOB U SIBJIICHHIA.
Kaccudummponatsb
XUMHYECKUE PEAKIIUU TI0
Pa3IMYHBIM MTPU3HAKAM
(amcmy u coctaBy
pearupyromunx BeIecTB,
TeroBoMy 3G heKTy
peaxIm, N3MEHEHHIO
CTENEHEW OKHUCIIEHUS
3JIEMEHTOB, 0OPATHMOCTH,
YYACTHIO KaTaln3aTopa u
T.IL);

CaMOCTOSATENBHO BBIOMPATH
OCHOBAHUS ¥ KPUTEPUHU
JUTS KITACCU(DUKAITITI
XUMUYECKUX PEAKLIHUM.
OOBICHATE
3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHUIECKUX
peakuuii ¢ yu€Tom ux
SHEPTeTUYECKIX
XapaKTEepPHUCTUK, XapaKTep
M3MEHEHUS] CKOPOCTH
XUMHYECKOU PEeaKIIiu

B 3aBUCHUMOCTH OT
pa3TuYHBIX (AaKTOPOB, a
TaK¥Ke XapaKTep
CMEIICHHS] XUMHYECKOTO
paBHOBECHS O] BIUSIHUEM
BHEILLIHUX BO3ACUCTBUI
(npunmun Jle latense).
PackpriBaTh CyIIHOCTB:

http://www.hij
.ru/

http://fcior.edu
.ru

http://www.vir
tulab.net/index

http://www.sc
hool-

collection.edu.
ru/

https://edsoo.r
u/

http://www.x

umuk.ru/

http://www.al

himikov.net/

https://educont
ru/

https://infouro
k.ru/

https://chemex
am.ru/tasks.ht

ml

https://chem-
ege.sdamgia.r

LEHHOCTH HAY4YHOI'0 ITO3HAHUS:
€CTECTBEHHO-HAYYHONU I'PaMOTHOCTH:
IIOHUMAaHUs

CyHIIHOCTH METOI0B

IIO3HaHUA, HCITOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJh30BaTh MOMydaeMble 3HAHUA
JUIA aHaJIn3a U OOLSICHEHUS SIBJICHUI
OKPY’KaroIIero
MPOUCXOJAIIMX B HEM H3MEHEHUH,
YMEHHS ~ JeiaTh

3aKJIFOUCHHUA Ha OCHOBC HAYYHBIX

MHpaA 51
000CHOBaHHBIE

(akTOB U MMEIOLIMXCA MTaHHBIX C

METbI0  TIOMYYEHUS  JOCTOBEPHBIX
BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITENILHO

WCIIOJh30BATh XWMHUYECKHE 3HAHHSA
JUISL pelIeHus] MPOoOJIeM B peabHBIX
JKU3HEHHBIX CUTYaIIHsX;

WHTEpeca K
WCCIIEZIOBATEIIbCKOM e TENbHOCTH;

IIO3HAHHIO n

TOTOBHOCTH W CIIOCOOHOCTH K
HENPEephIBHOMY  OOpa3oBaHMIO U
caM000pa30BaHHUI0, K aKTHBHOMY
HOYYEHUIO HOBBIX 3HAHUH 110 XUMHHU
B COOTBETCTBUH
MOTPeOHOCTAMU;
UHTEpeca K OCOOCHHOCTSIM TpyJa B
Pa3IUYHBIX chepax
npo(hecCHOHATBHON ACSTEIFHOCTH.
AYXOBHO-HPABCTBEHHOT0
BOCIUTAHMSA:
HPaBCTBEHHOT'O
THYECKOTO MTOBECHUS;
CIOCOOHOCTH OLIEHUBAaTh CHTYaLlUH,

C JXHM3HCHHBIMH

CO3HaHM,

CBA3aHHBIC C XUMHWYCCKUMHA
SIBJICHUSIMU, u MIPUHUMATDH
OCO3HaHHBIC peuicHus,
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I'mpponus conen.

Peakiiuu noHHOrO OOMEHa.
OKUCIIHTEIIBHO-
BOCCTAHOBUTCIIBHBIC
peakuuu. CTeneHb
okucaeHus. OKUCIIUTENDb U
BOCCTaHOBUTEND. IIporeccsl
OKHCJICHHUS U
BOCCTaHOBJICHMSI.
Baxueiie OKHUCIUTEIN U
BOCCTAHOBUTEIHN. MeTos
3JIEKTPOHHOTrO OajaHca.
DNEKTPOIN3 PacCTBOPOB U
pacIlIaBOB BEIIECTB.
JKcnepuMeHTATbHbIE
METO/bI U3y4YeHHsl BelleCTB
U UX MpeBpalleHuii:

JleMOHCTpaMm:
-pa3noKeHnE TIepoKCHIa
BoAOpoda B MPHUCYTCTBUH
KaTaJm3aTopa.

JlabopaTopHble ONBIThI:
-IIPOBEICHUE PEAKIINI
HMOHHOI0 OOMe€Ha; -
OIIpeNeNeHne CPebl
PacTBOPOB BEIIECTB C
MTOMOIIIBIO YHHBEPCAITBHOT O
WHIUKATOPA.
IIpakTHyecKue padoThl:
No 1. BnustHue pa3iuyHbIX
(hakTOpPOB HAa CKOPOCTH
XUMHYECKON peaKilnu;

Ne 2. Biustauie pa3mnaHbIX
(hakTOpOB HA MMOIOKEHUE
XIMHYECKOTO PaBHOBECHST;
Ne 3. Xumuueckue peakuuu
B PacTBOpPax 3JIEKTPOIUTOB.
PacuéTHble 3a1a4n:
-pac4€Tbl MacChl BEIIECTBA
WA 00beMa Ta30B 110
M3BECTHOMY KOJIMYECTBY
BEIIleCTBa, Macce

Wi 00BbEMy OJTHOTO U3
YYacTBYIOIIUX B PEaAKIIUU
BEIIIECTB;

-BBIYHMCIICHIE MACCOBOM
JIOJIX U MOJIIPHOM
KOHIIEHTpAIINH BEIIECTBA B
pacTtBope;

-BBIYUCIICHIE MACCHI
(0Obema, KoJTHYecTBa
BEIIECTBA) MPOIYKTa
PEaKIuu, eClii OJTHO U3
BEIIIECTB J]aHO B BUJIC
pacTBOpa C ONpeeNneHHON

OKHCITUTEITLHO-
BOCCTaHOBHUTEIBHBIX
peakLuii MOCpeaCTBOM
COCTaBIICHUS
3JIGKTPOHHOTO OanaHca
3TUX PEAKLU; peakuuil
HWOHHOTO0 0OMEHA ITyTeM
COCTAaBJICHUA UX ITOJIHBIX U
COKpAILEHHBIX NOHHBIX
YpaBHEHU; peaKuil
TUJIPOJIN3a, PEAKIIUM
KOMILJIEKCOOOpa30BaHuUs
(ma mpumepe
THJIPOKCOKOMILIEKCOB
[IMHKA U aJTIOMUHUSA).
HpOBO}II/ITB U OITUChIBATH
XUMHWYECKHI OKCIICPUMCEHT!
OTIpeNeNeHrne CPepl
BOJIHBIX pacTBOPOB
BEIIECTB; MPOBE/ICHHE
peaknuii HOHHOTO OOMEHa;
M3y4eHUE BIUIHAS
PasTUYHBIX (aKTOPOB

Ha CKOPOCTb PeaKIui U
MTOJIOKEHNE XUMUIECKOT O
paBHOBECHSI.

CrenoBaTh IpaBHiIaM
TOJTE30BAHUS XUMUIECKOM
TIOCYAOH 1 Tab0paTOPHBIM
000pyIOBaHUEM.
[IpencraBnsTh pe3yabTaThl
XUMHYECKOTO
JKCIIepuMeHTa B (hopme
3aIUCH YpaBHEHUI
COOTBETCTBYIOIIHNX
peakuuit

U JIe7IaTh BBIBOJIBI HA X
ocHoge. [IpoBoauTh
BBIYHCIICHUS:

C UCIIOJIb30BaHNEM
TTOHSITHS

«MaccoBas JIOJs BEIecTBa
B pacTBOpE», a TAKXKe 10
YpaBHEHUSM XUMHUYECKUX
peaxIuii, B TOM 4rcIie
TEPMOXUMHUYECKHE PACUETHI

u/test?a=catlis
twstat

https://studariu
m.ru/subject/c
hemistry

OpPUEHTHPYAChH Ha
HpaBCTBEHHbIE HOPMBI U [IEHHOCTH;

MOpaJIbHO-

TOTOBHOCTH OILIEHUBATh CcBOE

IIOBCACHHUEC n IMOCTYIIKH CBOHUX

TOBApHUILIEH c HO3ULIUN
HPaBCTBEHHBIX W MPAaBOBBIX HOPM H
OCO3HAHUE MMOCIICACTBUIM 3TUX
MOCTYIKOB;

NATPHMOTHYECKOT0 BOCTIMTAHUSA
IIEHHOCTHOT'O OTHOIICHHS K
Hay4HOMY

HaCJIEAUI0 OTEUECTBEHHON XUMUU;

HCTOPUYECKOMY u

yBa)KEHHUsI K TMPOIECCY TBOPUECTBA B
00JIaCTH TEOPUH W IPAKTUIECKOrO
MPUMEHEHHUs] XUMHHM, OCO3HaHHA
TOTO, YTO JIOCTHKEHHUS HAYyKH €CTh
pe3yNIbTAT NITUTEIBHBIX HAOTIOICHUH,
KPOIIOTIUBBIX JKCIIEPHUMEHTAIbHBIX
TTONCKOB, MTOCTOSTHHOT O Tpyna
Y4€HBIX U IIPAKTHKOB;

MTO3HABATENHHBIX
% (S5 05051 u
MOCIIEAYIONIEM aHau3e HHpopMarmn
0 MEPENOBBIX JOCTHKEHUSX
COBpPEMEHHOMU OTEUYECTBEHHOU

XHUMUH;

HHTEpeca u
MOTHBOB B
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MacCOBOH J0JIeH
PacTBOPEHHOT O BEIIECTBRA.

KonTpoasnas padora Ne3 mo
Teme «XHMHUYeCKHe
peaxkium.

Pa3nen 2. Heopranuueckas
xumus (59 yacos)

2.1 Hemeranabl (31 yacoB)
ITonoxxenne HeMETAIIIOB

B [lepunonnueckoil cucreme
XUMHYECKUX IJIEMEHTOB
.. MenneneeBa u
0COOEHHOCTH CTPOEHUS X
aTOMOB.

®du3nyecKue CBOICTBa
HEMETAJIJIOB.

AJTOTpOITHS HEMETAJUTOB
(Ha mpuMepe KucIopoa,
cepsl, pocdopa u yriaeposa).
Bonopon. Ilonyuenue,
(1)I/I3I/I‘ICCKI/IC U XUMHNYECKNE
CBOMCTBA (peaKIimu

C MeTaJJIaMH |
HEMeTaJUIaMH,
BOCCTaHOBJIEHHE OKCHIOB U
comeit). 'mapume.
TonnuBHBIE 37IEMEHTHI.
lanorensl. Haxoxaexnue B
TIPHUPOIE, CITOCOOBI
ToNTy4eHus (PU3nIecKre u
XUMUYECKUE CBOWCTBA.
I'anorenoBOAOpPOABI.
Baxneiimue
KHCIIOPOJCOIepKAIIre
COCIIMTHEHUS TaJIOTEHOB.
JlabopaTtopHbie u
MIPOMBIIIUIEHHBIE CTIOCOOBI
TTONTyYEeHHsI TAJIOT€HOB.
[IpumeHeHue ramoreHoB u X
COCTMHEHUH.

Kucnopon, 030H.
JlaGopaTtopHbie u
MTPOMBIIIUIEHHBIE CIIOCOOBI
TTOITyYeHHS

kucnopona. dusznueckue u
XMMHYECKHE CBOICTBA
KHCIIOPOJIa ¥ 030HA; UX
npuMeHeHue. OKCHUJIBI U
nepokcuasl. Cepa.
Haxoxnenue B mpupone,
CIOCOOBI MONTy4YeHus,
(hM3HUECKHEe U XUMUUYECKHIE
cBoiictBa. CepoBonopof,

PackpsiBaTh cMBICI
M3y4aeMbIX TTOHATUN
(BBIICISTH UX XapaKTEPHEIE
MPU3HAKHN) U TIPUMEHSTD
ST TIOHSITHS TIPU
OTMICAaHUH COCTaBa U
CTPOCHUS BEIIECTB, IS
00BSICHEHUS OTIEIBHBIX
(haKTOB U SIBJICHUI.
OOBACHATE 001IHE
3aKOHOMEPHOCTH B
HU3MEHEHUU CBOMCTB
HEMETAJIOB U UX
COCIMHEHUN ¢ y4ETOM
CTPOCHUS UX aTOMOB U
TTOJIOXK CHIST

B Ilepuoanueckoii cucreme
XUMUYECKUX JIEMEHTOB
J. 1. Menneneena.
XapakTepuzoBaTh
(omrceIBaTH) OOIIIHE
XUMUYECKUE CBOWCTBA
HEMETAJUIOB, UX
BaXXHCHUIITNX COCTMHCHHM,
MOATBEPKIAS ATO
OINMCaHue NpUMepaMu
YpaBHEHUI
COOTBETCTBYIOLLIUX
XUMUYECKUX PEaKLIHUM.
CocTaBnsiTh ypaBHEHUSA
OKHUCIHUTENBHO-
BOCCTaHOBUTEIIBHBIX
peakuuii u peakuui
WOHHOTO OOMeHa U
PAacKpBIBaTh UX CYIIHOCTh
C IOMOIIBIO AIEKTPOHHOTO
OanaHCca ¥ MOHHBIX
ypaBHEHUII.
XapaKTepu30BaTh BIUSHUE
HEMETAJJIOB U UX
COEIMHEHUI Ha KUBBIC
OpraHu3MBbl; OTIMCHIBATD
NPUMEHEHHUE B PA3TUUHBIX
00JIacTSAX MPAKTUIECKOM
JESITENbHOCTU YENTOBEKA.
[ToarBepxaaTh
CYILIECTBOBAaHHE
TEHETHUYECKON CBA3U

http://www.hij
ru/

http://fcior.edu
.ru

http://www.vir
tulab.net/index

http://www.sc
hool-

collection.edu.
ru/

https://edsoo.r
u/

http://www.x

umuk.ru/

http://www.al

himikov.net/

https://educont
ru/

https://infouro
k.ru/

https://chemex
am.ru/tasks.ht

ml

https://chem-

ege.sdamgia.r
u/test?a=catlis

twstat

https://studariu
m.ru/subject/c
hemistry

IeHHOCTH HAYYHOI'0 MO3HAHUS:
€CTECTBEHHO-HAyYHON TI'PaMOTHOCTH:
CYIIHOCTH
HCTIOTb3yEMBIX B

IIOHUMaHUs METOA0B
MO3HAHUS,
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCIIONIF30BATh TIONydaeMble 3HAHUS

JUIA aHajdn3a U OODLSICHEHUS SIBICHUI

OKpY>Karollero MHUpa u
MPOUCXOJAIIMX B HEM HW3MEHEHUH,
yMEeHHS  JAenatb  00OCHOBAaHHBIE

3aKJIFOUCHHA Ha OCHOBC HAYYHBIX
(baKTOB N HUMCIOINIUXCSA JaHHBIX C

LENbI0  TOJYYEHHsS]  JOCTOBEPHBIX
BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIILHO

UCIIONIL30BaTh XUMUYECKUE 3HAHUS
JUISL pElICHUs] TPOOJIEeM B PeasIbHBIX
KU3HCHHBIX CUTYAIIUSX;

HHTEpeca K MIO3HAHWIO u
HCCIIEIOBATENLCKON e TEbHOCTH;
TOTOBHOCTH U  CIIOCOOHOCTH K
HEMpPEpHIBHOMY  OOpa30BaHHIO W
caM000pa30oBaHUIO, K aKTHBHOMY
MOJTYYEHHUEIO HOBBIX 3HAHUH 1O XUMHHU
B COOTBETCTBHM C JKH3HCHHBIMHU

MTOTPEOHOCTSIMH;
MHTEpeca K OCOOEHHOCTSM TpyJa B
Pa3ITUYHBIX cepax

npoQecCHOHAIBHON ACSTEIbHOCTH.
TPY0BOIr0 BOCHIMTAHMS:
KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTU
B y4e0HO-HCCIEIOBATENhHCKOM
JEeSATEIBbHOCTH, 00IIECTBEHHO
MOJIE3HOM, TBOPYECKOM U APYrux
BUJAX JIEATEIIHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B
PELICHNH  NPAaKTUYECKUX  3a/1ad
COLIMAJIbHOM  HalpaBJICHHOCTH (B
paMKax CBOEro Kiacca, IIKOJbI);
MHTEpeca K PAaKTHYECKOMY
U3y4YeHHI0 Tpodeccuil pa3nu4aHOro
poma, B TOM 4HMCIIE Ha OCHOBE
MPUMEHEHHsI TPEMETHBIX 3HaHUHA 1O
XUMHHU;
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OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero oomero oopazoBanus

MAOY COII Ne40 r. Tomcka

( == PegepancHbii
locynapcTBEeHHLIA
ObpasoBatensHbIn

@" CTAHDAPT

cynbdupl.

Oxcupst cepei(1V) u (VD).
CepHucras u cepHast
KHCJIOTBI U UX COJIH.
OCOOCHHOCTH CBOMCTB
CEPHOM KUCIIOTHI.
IIpumeHneHnue cepel u €€
COEIMHEHUH.

Asor. Haxoxaenue B
MIPUPOJIE, CIIOCOOBI
noy4eHus, pusndeckue u
XUMHUYECKHE CBOMCTBA.
Ammuak, HUTpUIbL. OKCHIBI
azota. A30THCTas ¥ a30THAS
KHCJIOTBI U UX COJIH.
OCOOCHHOCTH CBOMCTB
A30THOM KUCJOTHI.
IIpuMeHneHue azora u ero
COeMMHEHUN. A30THBIE
yI00peHMSL.

®dochop. Haxoxmenue B
TIPUPOJIE, CITOCOOBI
MOJIyYeHMS, (PU3NUECKUE U
XUMUYECKUE CBOMCTBA.
dochuast 1 GpochuH.
Oxcunsl docdopa,
opTodochopHas KHCIIOTa U
ee comu. Memacgocghopnas u
nupogocgopuas Kuciomol,
¢ocgopucmasn u
gocgoprosamucmas
KUCTIOMBbI.

[Ipumenenue dpocdopa u ero
coemuuennii. ®ochopHbIe
ynoopenwus. YTiepon.
Haxoxnenue B mpupone,
CHOCOOBI TTONTyYEHUS,
(m3nueckue u

XUMUYECKUE CBOMCTBA.
Oxcupst yraepoma(ll) u (IV),
YTOJIbHAS KHCIIOTa U €€ COIIH.
[Ipumenenue yriaeponaa u ero
COEIMHEHUU.

Kpemuuii. Haxoxnenue B
MIPUPOIE, CITOCOOBI
ronTy4eHusl, Pu3ndecKue u
XMMHYECKUE CBOHCTBA.
Oxcun xkpemuus(IV),
KpEeMHHEBas KUCIIOTA,
cwkatel. [Ipumenenne
KPEMHHUS ¥ €r0 COeIUHEHUH.
Crekiio, €ro nony4yeHue,
BHJIBI CTEKOJI.

MEXK]y HCOPTraHHYECKUMU
BEII[ECTBAMHU C ITOMOIIIBIO
YpaBHEHUI
COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIIHM.
IIpoBoauTh peakuuu,
MOITBEPK AAFOIIHE
Ka4ueCTBEHHBIN COCTaB
BEIIECTB; paclo3HaBaTh
OIIBITHBIM IYTEM aHUOHBI,
MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAX.
Haburo1aTh ¥ ONUCHIBATH
JIEMOHCTPaIIMOHHBIN
3KCIIEPUMEHT;
CaMOCTOSATENBHO
[JIAHKUPOBATh, IPOBOIUTH H
OIKCHIBATh XUMHUCCKHI
3KCIIEPUMEHT
(;rabopaTopHEIE OIBITH U
MPaKTUYECKUE paboThI);
MIPENCTABIIATH PE3YIbTATHI
XUMHYECKOTO
JKCIIepuMeHTa B (hopme
3aIlMCH YpaBHEHMI
COOTBETCTBYIOIINX
peaKmuii ¥ Je’aTh BHIBOJIBI
Ha UX OCHOBE.

CirenoBaTh IpaBHIIaM
MTOJTE30BAHUST XUMUIECKOH
MIOCYAOH 1 Tab0paTOPHBIM
000pyIOBaHUEM.
[IpoBoanTH BBIUKCITEHUS
10 YpaBHEHUSAM
XUMUYECKUX PEaKLIHUM.
CamocTosTenpHO
IIJIAHUPOBATH U
OCYIIIECTBIISITH CBOIO
[T03HABATENHHYIO
JeSITeTbHOCTh; IPUHUMATh
AKTUBHOE y4acTHe

B IPYNIIOBOM y4eOHOMH
JIeSITeTbHOCTH.

YBa)XXEHUS K TPyHdy, JIOAIM TpyAa U
pe3yabTaTam TPYAOBOM
JIesITeNTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BEIOODY

WHIUBUIYAJIbHON TPACKTOPUU
obpaszoBanus, Oyayiiei npodeccuu u
peanu3anuu COOCTBEHHBIX

JKM3HEHHBIX IUIAHOB C  Y4YETOM
JIMYHOCTHBIX HHTCPCCOB,
CrocoOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEl 00I1IeCTBa;
AYXOBHO-HPABCTBEHHOTO
BOCIIMTAHMS:

HPAaBCTBECHHOI'O CO3HaHMU,
STHYECKOTO MOBEJICHUS;
CIIOCOOHOCTH OII€HWBATh CHUTYallUH,

CBsI3aHHBIC C XUMHNYECCKNMHN
SIBJICHUSIMU, u IIPUHUMATDH
OCO3HAHHBIE pelIeHus,
OpUEHTHUPYSICH Ha MOpaJIbHO-
HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLIEHUBATh cBOE
MOBEJlEHUe W  TOCTYNIKH  CBOMX
TOBapHUIIEH c MO3UITU I

HPaBCTBEHHBIX W TPABOBBEIX HOPM H
OCO3HaHHEe MOCJIeNCTBUN ITUX
MTOCTYITKOB;
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JKcnepuMeHTANbHbIE
METObI H3yYeHUsI BEIIeCTB
U UX NpeBpalleHuii:
JdeMoHcTpanun:

-00pa3ibl HEMETAJLJIOB;
-ropeHue cepbl, Qocdopa,
)KeJiesa, MarHus B
KHCJIOPOJIE.

JlabopaTopHble ONbITHI:
-Ka4eCTBECHHBIC PEaKI[UU

Ha HCOPraHU4YCCKUC MOHBI U
KaTHOH BOZOPOJA;
-oNTlydyeHne W coOMpaHue
ra3os.

IIpakTHyecKue pagoThl:

No 4, Pemenue
OKCIICPUMEHTAJIBHBIX 3aJa4
o TeMe «I aJToreHbI;

No 5. Pemenue
OKCIICPUMEHTAJIbHBIX

3ajgad o teme «Cepa u ee
COCIMHEHUSD».

Ne 6. Permenue
JKCIIEpUMEHTANIBHBIX 337124
mo TeMe «A30t u hochop u
WX COCIUHEHMSD.
PacuéTHble 3a1a4n:
-BBIYHMCIICHIE MACCHI
BEIECTBA WM 00HhEMa ra30B
10 U3BECTHOMY KOJMYECTBY
BEIIeCTBa, Macce WIIn
00beMy OJTHOTO U3
YYacCTBYIOIIMX B PEaKIINU
BEIIIECTB;

-BBIYHCIICHIIE MACCHI
(o0bema, Komu4IecTBa
BEIIIeCTBa) POITYKTOB
PEaKIum, eciii OTHO U3
BEIIIECTB UMEET MTPHMECH;
-BBIYHCIICHIE MACCHI
(oObema, KoITHYecTBa
BEIIeCTBAa) MPOIYKTa
PEaKInm, eciii OJTHO U3
BEIIIECTB J]aHO B BUJIE
pacTBOpa C OmpeneneHHOn
MacCOBOH J0JIer
PacCTBOPEHHOTO BEIIECTBA;
-BBIYHCIICHHE BBIXO/IA
MPOAYKTA PEaKIHH OT
TEOPETHUYECKH BO3MOKHOTO

KonTpoabnas padora Ne 4
mo teme «HemeTanabn

2.2 MeTaLibl. PackpbIBaTh cmbicn | http://Www.hij | meHHOCTH HAYYHOI0 MO3HAHUSA:
(28 4yacoB) HU3ydacMbIX ru/ €CTECTBEHHO-HAyYHOU TI'PaMOTHOCTH:

IonoxeHue MeTaLIOB B HOHATUH  (BBLAGHATH HX OHMMAHUSI  CYUIHOCTH  METOIO0B
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ITepuopuyeckoil cucreme
XUMUYECKUX DJIEMEHTOB.
OcobeHHOCTH CTpOEHHUSI
3JIEKTPOHHBIX 000IOYECK
aTOMOB METAJJIOB.
Pacnpocmpanenue
XUMUYECKUX INeMEHMO8-
Memannos 8 3eMHOU Kope.
OO0mme pusnueckue
CBOICTBA METAJIJIOB.
IIpuMeHeHue MeTAIIOB B
OBITY, TPUPOJIC ¥ TEXHUKE.
CrnnaBsl METAJUIOB.
ONEKTPOXUMUYECKUH P
HaIpsDKEHUI METaJUIOB.
Oo6mmue crocoObl MOTyYeHuUs
METaJIJIOB:
TUIPOMETAILTYPI U,
MUPOMETAILTYPTHS,
3EKTPOMETAIITYPTHUS.
ITonsiTue o koppo3uu
METaJIJIOB.

CriocoOBbI 3aIIUTHI OT
KOPPO3HH.

OO1as XxapakTepUCTHKA
MeTautoB [A-rpyrimst
ITeproauueckoil CUCTEMBI
XUMHYECKUX JIEMEHTOB.
Hatpuit u xanuit:
rony4deHue, (PU3uIecKue u
XUMHYCCKHE CBOMCTBA,
MPUMEHEHHE ITPOCTHIX
BELIECTB U UX COCNUHEHUN.
OO6mast XxapaKTepUCTHKA
MetaioB [TA-rpynmel
[Tepuoanyeckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB.
Maruuii 1 KaJabIun:
mony4yenne, (PU3nIecKue u
XUMHYCCKHE CBOMCTBA,
MPUMEHEHHE MTPOCTHIX
BEIIIECTB U UX COCIMHEHUH.
YKecTrocTh BOJBI U CITOCOOBI
€e yCTpaHeHHsI.
AOMHUHUI: IOTy4YEHHE,
(hm3HUeCcKre U XUMUYECKHIE
CBOWCTBA, IPUMEHEHUE
MIPOCTOTO BEIIECTBA U €T0
COEIIMHEHUH.
AwmpoTtepHbIE CBOIICTBA
OKCHJa U TUAPOKCHIA
AITFOMUHUA,
THJIPOKCOKOMITIEKCHI
QTIOMUHHAL.

XapaKTCPHBIC HpI/ISHaKI/I)
n MNPUMCHSTH 9T
NOHATHA TIIpU ONHCAHUU

coctaBa W CTPOCHHS
HEOPraHWYECKUX
BEIIECTB,

TS 00BSICHEHUS
OTJCNBHBIX  (PAaKTOB U
SIBJICHUM.

OOBICHATE oo1me
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB

3JIEMEHTOB — METAJUIOB U
UX COCIMHEHUI C YYETOM
CTpOCHHA HX aTOMOB H
II0JIOKCHUA

B ITepuonnyeckoit
CHUCTEME XUMHNYECKUX
3JIEMEHTOB

H. . Meunpeneena.
XapaktepuzoBaTh
(onmceIBaTh) obmmue
XUMUYECKUE  CBOWCTBA
METaJIIOB, nux
BaXXHCUIITNX COCAUHCHHM,
MTOATBEPKaast 3TO
OlMCaHWE  TPUMEpaMu
ypaBHEHUI
COOTBETCTBYIOIIHIX
XHMHUYECKUX  peaKIui;
MIpUMEHEHNE METaJNIOB B
pa3IMIHBIX 00TACTSIX
MPaKTUYECKON
NeSITEeTHHOCTH  YeTOBeKa,
a TaKkKe HCIOIb30BaHNe

ux TUTS CO3ITAaHUS
COBpPEMEHHBIX
MaTeprasoB u
TEXHOJIOTUH.
OnuceiBaTh CHOCOOBI
3aIUTBl  METAJUIOB  OT
KOPPO3HH.

PackpbiBaTh CyIHOCTh
OKHCITUTENBHO-
BOCCTaHOBHUTEIBHBIX
peakmuii  MoCpenCcTBOM
COCTaBIICHHS
3JIEKTPOHHOrO  OanaHca
3TUX peaxuii.
[IpoBoauTh peakuuu,
ITOITBEPIKIAIOIINE
XapaKTepHBIE  CBOWMCTBA
H3Yy4aeMBbIX BEIIECTB,

pacno3HaBaTh OIIBITHBIM

http://fcior.edu
.ru

http://www.vir
tulab.net/index

http://www.sc
hool-

ru/

https://edsoo.r
u/

http://www.x

umuk.ru/

http://www.al

himikov.net/

https://educont
ru/

https://infouro
k.ru/

https://chemex
am.ru/tasks.ht

ml

https://chem-

ege.sdamgia.r
u/test?a=catlis

twstat

https://studariu
m.ru/subject/c
hemistry

MMO3HAHUS, UCTOJIBb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIOJIb30BaTh IMOJy4aeMble 3HAHHS
JUIS aHalin3a U OOBSICHEHUS SIBIICHUI

OKpY>Kalollero MHUpa u
MPOUCXOJAIIMX B HEM HW3MEHEHUH,
YMEHUS  JenaTh  OOOCHOBAaHHEIC

3aKJIIOUCHUA Ha OCHOBC HAYYHBIX
(baKTOB n HMCIOINIUMXCSA JaHHBIX C

LENBI0  TIOJYYEHHsI  JOCTOBEPHBIX
BBIBOJIOB;
CIOCOOHOCTH CaMOCTOSITEIILHO

HUCIIOJIb30BaTh XHWMHUYECKHUE 3HAHUA
JUISL pelieHus TpobiieM B peaThbHBIX
KU3HCHHBIX CUTYallUAX;
HHTEpeca K MMO3HAHUIO u
HCCIIENIOBATENILCKON e TENbHOCTH;
TOTOBHOCTH U CITOCOOHOCTH K
HEIPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHHUIO, K AaKTHBHOMY
IMOJTYYCHHUIO HOBBIX 3HAHUHN 10 XUMUH
B COOTBETCTBUU
MTOTPEOHOCTSMH;

UHTEpeca K OCOOCHHOCTSAM TpyJa B
Pa3IHYHBIX chepax
npo(heCcCHOHATBHOM JESITELHOCTH.
IPa’kJIaHCKOr0 BOCIUTAHMSA
OCO3HAHHS OOYYAIOIIUMHKCS CBOUX

C JXHU3HCHHBIMH

KOHCTUTYLIHOHHBIX paB u
00s13aHHOCTEH, YBaXXEHUS K 3aKOHY U
IIPaBOIOPSAKY;

OPEACTaBIEHUSI O  COLMAJIBHBIX

HOpMax 1 IIpaBujIaX MEKIUYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOI
TBOPYECKOW  JEATENBHOCTH  IIPH
co3maHnd  y4eOHBIX  TIPOEKTOB,
pelreHuu y4eOHBIX u

NO3HABATEIBHBIX 33/1a4, BHINTOTHEHUN
XMMHYECKUX IKCIIEPHMEHTOB;
CIIOCOOHOCTH HOHHMATh "
NPUHUMATh MOTHBBI, HaMeEpEHWUs,
JOTUKY M apryMeHTBl IPYrHX IIpH
aHaJM3€e Pa3TUYHbIX BUIOB Y4eOHOMH
JeATeITbHOCTH;
¢opmupoBanus
310pPOBbSI:
MOHUMAaHHUS LIEHHOCTEH 3J0pOBOTrO U

KYJbTYPBI

0e3onacHoro obpaza KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O
OTHOILICHUS K COOCTBEHHOMY
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OO11as XxapaKTepUCTHKA
METaJJIOB TTOOOYHBIX
noarpynn (b-rpymm)
[Tepuognueckoid CUCTEMBI
XUMHUYECKUX PJIEMEHTOB.
DU3NYECKHE U XUMUYECKHUE
CBOMCTBa XpoMa U €ro
coenuHeHu. OKCUIBI U
rugpokcusl xpoma(ll), (I11)
u (VI).

XpoMathbl U JUXPOMATHI, X
OKUCJIUTEIIbHBIE CBOUCTBA.
[Tonyyenue u npuMeHeHue
Xpoma.

DU3NYECKHE U XUMUYECKHUE
CBOMCTBa MapraHiia u ero
coenmuHeHU. OCHOBHBIC
coequaeHus mapranna (11),
(IV), (VD) u (VII).
IIepmanranar xanus, €ro
OKHUCIIUTEIbHBIE CBOMCTBA.
Ou3nIeCKre U XUMUICCKIE
CBOMCTBA keJe3a U ero
coeauHeHni. OKCUIbI,
TUAPOKCUIBI U COITH
xkeneza(ll) u (III).
ITonydeHnue u npuMeHEHUE
JKene3a M €ro CILIaBOB.
Menp: nonydeHue,
(hHU3MIecKre 1 XUMIUICCKIE
CBOMCTBA, IPUMEHEHUE
MIPOCTOTO BEIIECTBA U €T0
coenquHeHUN. 1{UHK:
rony4denne, (PU3uIecKue u
XUMHYCCKHE CBOMCTBA,
MPUMEHEHHE TPOCTOTO
BEILIECTBA U €T0 COCTMHEHUI.
AwmdoTtepHBIE CBOIICTBa
OKCHJIa UTUPOKCH/IA ITUHKA,
THIPOKCOKOMITIIEKCHI ITUHKA.
JKcnepuMeHTAJbHbIE
METO/AbI H3y4YeHUsI BElIeCTB
U MX NpeBpalleHuii:
JlemoHcTpanuu:

-KoJUIeKIHs «MeTaJlTbl |
CILIaBBI»;

-B3aMMOJICHCTBHE IIETOYHBIX
Y LIETOYHO3EMENbHBIX
METAaIJIOB C BOIOMI
(BO3BMOXKHO HCIIONIE30BAaHUE
BHJICOMATEPHAIIOB).
JlabopaTopHble ONBITHI:

- B3aUMOJECHUCTBUE
LIENIOYHBIX U

myTéM MOHBI MeETajioB,
MIPHUCYTCTBYIOIINE

B BOJOHBIX PAacTBOpax.
[IpoBoauTH W OMKCHIBATH
XUMUYECKUI
9KCIIEPUMEHT
(;1abopaTopHBIC OIMBITH U
NpaKTUYeCKHe paboThl);
NPE/ICTABIISAT
PE3YIBTaThl XHMUYECKOT'0
JKCIIepUMEHTa B QopMme
3alIMCH YPaBHEHUI
COOTBETCTBYIOIINX
peakuui "u nenaThb
BBIBOJIBI HA HX OCHOBE.

CrnenoBarth paBujIaM
I10JIb30BAHUS
XUMUYECKOW NOCYAOH H
n1a60paTOPHBIM
000pyIOBaHUEM.
[IpoBoAXTH BBIUKCIICHUS
o YpaBHEHUSM
XUMHUYECKUX PEaKIIUil.
CamocTosTenhHO
IIJIAHUPOBATH u
OCYIIIECTBIISTH CBOIO
[T03HABATENHHYIO
JeSITeTHHOCTB;
MIPUHAMATH aKTUBHOE
ydacTtue

B rpynnoBom y4yebHoM
AeATenbHoCTU

¢u3nuecKOMy W IICHXUYECKOMY
3JI0pPOBBIO;

coOMIOIeHUsT TpaBUi  0OE30MaCHOrO
oOpalnieHusi ¢ BellecTBaMH B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYIOBOM
JeSITEIbHOCTH;

IIOHUMaHUus HEHHOCTH ImpaBUJI
WHIAUBUAYAJIBHOI'O U KOJUJICKTHBHOI'O
0e3omacHoro MOBENICHUS B
CUTYaIUsX, YTPOXKAIOUIUX 3I0POBBIO
U KU3HH JTIOCH;

OCO3HaHUA MOCJIEICTBU I u
HEOPpUATUA BPEIHBIX ITPUBBIYCK
(ynorpeOnenus AJIKOT OIS,
HapKOTUKOB, KypEHHS);
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ILIEJIOYH03EMEIIbHBIX
METaJIJIOB ¢ BOAOH
(BO3MOXKHO HCIIOJIE30BAaHUE
BHJICOMATEPHATIOB);

- B3aUMOJICHCTBHE
TUAPOKCUIOB aJIFOMUHUSA U
[IMHKA C PACTBOPAMHU KHUCIIOT
U IIeI04YeH;
-Ka4yeCTBEHHBIC PEAKIIUU Ha
KaTHOHBI METAJIJIOB.
IIpakTHYecKHEe padoThI:
Ne 7. Pemenne
3KCHepI/IMeHTaJ]LHBIX
3aj1a4 1Mo TemMe «MeTainl
TJIAaBHBIX HO):[prr[H»;

Ne 8. Pemenne
BKCHepI/IMeHTaJ'II)HI)IX 3a1a4
o TeMe «MeTajbl
MOOOYHBIX HOATPYIII.
PacuéTHble 3a1aun:
=-BBIYUCJICHHUEC MACCBI
(0ObeMa, KoMyecTBa
BEIIECTBA) IPOAYKTA
-peaKITuy, eCII OJTHO U3
BEIISCTB JAaHO B BHUJIE
pacTBopa ¢ ONpeeICHHON
MacCOBOM JoJIcH
pPacTBOPEHHOTO BEIIECTRA,
WJTA UMEET TPUMECH;;
-BBIYHCIIEHHE MACChI
(oObema, KoIMJecTBa
BEIIIeCTBAa) MPOIYKTa
peaKIIn|, eCIIA OTHO U3
BEIECTB JAHO B BHUJIE
pacTBopa ¢ OnpeneIeHHON
MacCOBOM JoJIci
PacCTBOPEHHOTO BEIIECTBA;
-BBIYHCIIEHUE BBIXO/1a
MPOAYKTA PEAKIIUH OT
TEOPETHUIECKH BO3MOKHOTO

Kontpoabnas padora Ne 5
no reMe «MeTalabD.

Paznen 3. Xumust 1 sku3Hb(9
4acoB)

3.1 MeToabl MO3HAHHUS
XHMHH. XUMHSA U KU3Hb (9 u)
Poip xuMun B 00ecrieueHun

YCTOWYHBOIO Pa3BUTHS
yenoseuecTBa. [loHsaTHE O
HAy4YHBIX METOJaX MO3HAHUS
1 METOZOJIOTUY HAyYHOT'O
uccinenosanus. Hayunsie
MPUHIUITBI OPTaHU3aIHN
XHUMHYECKOTO NTPOU3BOCTBA.
[TpomMpInuIeHHBIE CLIOCOOBI

PackpbIBaTh pOJib XMMHUH B
PEIICHUH SHEPTETUUCCKHX,
CBIPbEBBIX U
IKOJIOTUYECKUX TPOOIIeM
Ye/I0BEUECTBA, OMUCHIBATH
OCHOBHBIC HAITPaBIICHUSI
Pa3BUTHUS XUMUUECKON
HaYKH U TEXHOJIOTHH.
[MpumensTe npaBuia
0e3zomacHoro ooparieHus ¢
BEI[ECTBAMH,
UCIIOJIb3YEMbIMH B
MOBCETHEBHOM JKU3HU; &

http://www.hij
ru/

http://fcior.edu
Ju

http://www.vir

tulab.net/index

LHeHHOCTH HAYYHOI'0 MO3HAHMSI:
c(hOpMUPOBAaHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA  HayKH H
00111eCTBEHHO!N NPAKTHKHY;
MOHUMAaHUs CIeIU(PUKA XUMHH Kak
HayKH, OCO3HaHUs €€ poIu B
¢dbopMupoBaHUK paloHaIBHOTO
HAay4yHOrO  MBILIUIEHUS, CO3JaHHUH
LENIOCTHOTO  IMpEACTaBiIeHUs 00
OKpPY’)KaIOILIEM MHUPE KaK O €IUHCTBE
MPUPOJBI M YEIOBEKA, B IO3HAHUH



http://www.hij.ru/
http://www.hij.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.virtulab.net/indeх
http://www.virtulab.net/indeх

OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero oomero oopazoBanus

MAOY COII Ne40 r. Tomcka

( == PegepancHbii
locynapcTBEeHHLIA
OBbpasosarensHbii

@"‘ CTAHDAPT

MTOJTyYSHHMSI BaXKHEHIIINX
BellecTB (Ha mpumepe
MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIIOTHI, METaHOJA).
[TpompbluTeHHBIE CITOCOOBI
MOJTyYSHHSI METAJJIOB H
CILJIABOB. XMMHYECKOE
3arpsI3HCHUE OKPYIKAOIICH
CpEIIbl ¥ €T0 MOCIICACTBU.
Ilpobrema nepepabomru
0mx0008 U NOOOUHBIX
npodykmos. Poiib xumuu

B o0ecrieueHuu
SHEPreTUYECKON
Oe3onacHocTH. [Ipunyunst
«3enenoti xumuuy.

XuMu4 U 3J0pOBbE
YeIoBeKa.

JlexapcTBeHHBIE CpeACTBa.
ITpaBuna ucnonb30BaHUS
JICKApPCTBEHHBIX IPEIapaToB.
Ponp xumun B pa3BuTHH
MEIWUIINHEIL.

Xumus numy. OCHOBHBIE
KOMIIOHEHTHI TTHIIIH.
[Mumessie nodaBku. Pomb
XMMUH B 00ecTIeueHUH
MUIIEBO 0€30MacHOCTH.
KocMmernueckue u
rmaphroMepHBIE CPEACTBA.
britoBas xumust. IIpaBuia
0e301MacHOT0 MCIIONb30BAHUS
MperapaToB OBITOBON XUMHUHU
B MOBCEAHEBHON JKU3HU.
Xumust B CTPOUTENBCTBE.
Baxxuelilue ctpouTenbHbIe
MaTtepuaibl (IeMEeHT, OETOH).
[IpousBoncTBo
CTPOUTENHHBIX MaTEPHUATIOB.
Xumus B CEbCKOM
xo3siicTBe. OpraHuyeckue u
MUHepaJbHbIC YI00pEHUSI.
Heoprannueckue maTepuabl
(KOHCTPYKITMOHHBIE
MaTepuaibl, KPacKH, CTEKIIO,
Kepamuka). MaTepuaisl

JUTSL DIIEKTPOHUKH.
Hanorexnonoruwu.

TaKKe MpaBuia
0e30I1acHOrO MOBE/ICHUS B
Lensx coepexeHus
3710pOBbS U OKPYKaIOIIEH
IIPUPOAHOMN CPEBI;
MMOHUMATh OMACHOCTh
BO3JICHCTBUS Ha KUBEIE
OpTraHU3MBI OIPENETICHHBIX
BEIIIECTB, CMBICTT
nmokazarens [1JIK,
MOSICHATH Ha TIpUMepax
CIOCOOBI YMEHBIICHUS 1
MIPENOTBPAIIICHUS MX
BPEHOI0 BO3JAEHCTBHUS.
AHanu3upoBaTh U
KPUTHYECKH OIICHUBATH
rH(popMaIuio, CBI3aHHYIO
C XUMHUYIECKHUMH
MPOIIECCaMH B UX
BIIUSTHUEM Ha COCTOSTHUE
OKpY’Kalollen Cpeibl.
Hcnonp3oBaTh
MTOTy4YeHHBIE 3HAHUS U
TIpEeICTaBIEHUS O cepax
JeSITeTHHOCTH, CBSI3aHHBIX
C HayKOM U COBPEMEHHBIMU
TEXHOJIOTHUSIMH, KaK OCHOBY
IUTS OPUEHTAIINA B BEIOOpE
cBOel Oymytei
npodeccruoHaIbHON
JeSITeTFHOCTH.
Hcnonp3oBaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUS TS
OOBSICHEHUS U
MIPOTHO3UPOBAHUS
SIBIICHHH, MMEIOIIINX
€CTECTBEHHOHAYYH VIO
MIPUPOLLY, TPOrHO3UPOBATE,
aHAM3UPOBATH U
OLICHUBATh C MO3ULIMI
9KOJIOTMYECKOMH
0e30macHOCTH
ITOCTIEICTBUS OBITOBOI U
MIPOM3BOICTBEHHON
JESITEeTIbHOCTH YeIOBeKa,
CBSI3aHHOI ¢ TepepadoTKOi
BEILECTB; UCIIONb30BATh
MOJIY4CHHbIC 3HAHUS TS
MIPUHSITHS TPAMOTHBIX
pemeHnii npodiieM B
CUTYalUsIX, CBA3aHHBIX C
XUMHUEH.

[IpuauMaTe yyactue B

http://www.sc
hool-

ru/

https://edsoo.r
u/

http://www.x

umuk.ru/

http://www.al

himikov.net/

https://educont
.ru/

https://infouro
k.ru/

https://chemex
am.ru/tasks.ht

ml

https://chem-

ege.sdamgia.r
u/test?a=catlis

twstat

https://studariu
m.ru/subject/c
hemistry

NPUPOAHBIX  3aKOHOMEPHOCTEH U
pelleHuH  MpoOJieM  COXpaHCHHS
MPUPOIHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO00I 3HAUMMOCTH
XUMUU TS COBpPEMEHHOU
ABUIA3AIINH B eé
TYMaHHCTHYECKON HaAIPaBJICHHOCTH
W BOXHOW POJIM B CO3JaHUM HOBOM
0a3bl KYJbTYPHI,

peleHnn npo0Jiem

MaTepUAILHON
r1o00abHBIX
YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA

- CBIPbEBOA, JHEPreTUYECKON,
MHALLEBOU u JKOJIOIM4ECKOU
0e30macHoCTH, B pa3BUTUU

MEIMIIUHBI, OOCCIICUYCHUH YCIOBHIA
VCIIEITHOTO0 TPYyAa U OSKOJOTHYECKU
KOM(OPTHOHM KHU3HH KaKJOro HiieHa
00111eCTBa;

IKO0JIOTUYECKOT0 BOCIIMTAHMS:
9KOJIOTHYECKU 1e1eco00pa3Horo
npupone, — Kak
WCTOYHHUKY CYIIECTBOBAHMS HKU3HH
Ha 3emiie;

MMOHUMaHUs TIIO0AJIHHOTO XapakTepa
OKOJIOTUYECKUX IPOOJIEM, BIUSHH
SKOHOMHYECKHX  TIPOIIECCOB  Ha
COCTOSTHHE IPUPOJTHOM U COLUAIbHON

OTHOLICHUA K

cpensl;
OCO3HAHUS HEOOX OJJUMOCTH
HCIIOJIB30BaHUS JOCTYKEHUH XUMUHN
IS penIeHust BOITPOCOB
panoOHAIBHOTO
MIPUPOIOIIOIHE30BAHUS;

AKTUBHOIO HENpUSTHS JCHCTBUM,
MPUHOCSIIUX BpEeN  OKPYXKAIOIIeH
MPUPOIHOU cpene, YMEHUS

MPOTHO3UPOBAaTh HEOIArONpHUITHHIC
9KOJIOTYECKUE MOCJIEACTBUS
NpEANpPUHUMAEMBIX  JCUCTBUM U
NPEAOTBpAIIATh UX;

HaJIM4Ms Pa3BUTOrO SKOJIOIHMYECKOTO

MBIIIJICHH A, JKOJIOTHYECKOM
KYJIBTYDBI, OIIbITa JACATCIIBHOCTHU
JKOJIOTHYECKOU HAIpaBJICHHOCTH,

YMCHHUSA PYKOBOACTBOBATLCI HMH B
HO3HaBaTCHBHOﬁ, KOMMyHI/IKaTI/IBHOﬁ

u COLIMAJIBHOM IPAKTHKE,
CIOCOOHOCTH M YMEHHUS aKTHUBHO
MPOTUBOCTOATH 179 (SO (431
xeModobuwu;



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://edsoo.ru/
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http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.alhimikov.net/
http://www.alhimikov.net/
https://educont.ru/
https://educont.ru/
https://infourok.ru/
https://infourok.ru/
https://chemexam.ru/tasks.html
https://chemexam.ru/tasks.html
https://chemexam.ru/tasks.html
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https://studarium.ru/subject/chemistry
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o0cyxJeHnu npoodiem
XUMHUYECKON U
3KOJIOTMYECKOMN
HaIpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3UIUIO 10 TPobJIeMe 1
npeagaraTb BO3MOXKHBIC
IIyTH €€ peLeHUsI.

¢popmupoBanus KYJbTYPBI
310pOBBSI:

[IOHUMAaHUsS LIEHHOCTEN 310pPOBOrO U
0e301acHOro obpaza JKU3HU,
HEOOXOMMOCTH OTBETCTBEHHOT'O
OTHOILIEHUS K COOCTBEHHOMY
¢u3nIeCKOMY U TICHXUYECKOMY
3JI0pPOBBIO;

coONIOICHUsT TpaBUi  0E30MaCHOrO
oOpalnieHusi ¢ BeliecTBaMH B OBITY,
MOBCEJIHEBHOM KU3HU U B TPYJIOBOM
JIeSTEIbHOCTH;

NMOHUMAaHUsl  [EHHOCTH  TIpaBHI
WH/IMBUIYabHOTO U KOJUIGKTUBHOTO
0e3omacHoro MOBEJICHUS B
CUTYaIIUSAX, YTPOXKAIOMIUX 3I0POBBIO
U SKU3HM JIIOJICH;

OCO3HaHUA MOCJIEICTBU I "
HEMPUATHS ~ BPEIHBIX  IPUBBIYEK
(ynorpeOnenus AJIKOT OIS,
HapKOTUKOB, KypEHHS);

YYEBHO-METOANYECKOE OBECIIEYEHHUE
YMK «Xumus. 10 knacc. YriayOn€HHBIN YPOBCHBY
1. T'abpuensu O. C. Xumus. 10 knacc. YrayOnerasiit ypoeHs: yueonuk/ O.C. ["'abpuensn, U.I°
Octpoymos, C.1O. [Tonomapes — 2-e uzn., crepeotut. - M.: [Ipoda, 2018.
2. I'abpuensn O. C. Meroaunyeckoe nocodue k yueonuky O. C. ['abpuensna u ap. «Xumus. 10
knace. Yriyonéuunsrii yposenby / O. C. IN'abpuensn, W. I'. Octpoymos,C. A. CnagkoB. — M.: [poda ,

2016.

YMK «Xumus. 11 xknacc. YriayOnéHHBIN YPOBEHBY»
1. T'abpuensn O. C. Xumus. 11 knacc. Yrayonennsiit ypoens: yueonuk/ O.C. ['abpuensn, N.I'.
Octpoymos, C.1O. ITonomapes — 2-e u3z., crepeotuil. - M.: [Ipoda, 2018.
2. I'abpuensan O. C. Meroauueckoe nocodue k yueonuky O. C. I'abpuensna «Xumus. 11 kiacc.
Yrny6néunsiit yposenby / O. C. I'abpuensan, U. I'. Octpoymos,C. A. CnagkoB. — M.: IIpoda, 2016.

Hugpopmayuonnwie cpeocmea

Hnmepnuem-pecypcol na pyccKkom a3vike

1. http://www.alhimik.ru ITpexcTaBneHbl pyOpHKH: COBETHI A0UTYPHEHTY, YUUTEIIO XUMUH,
CIIPaBOYHUK (OYSHB OOJIBINAS 1TOIO0PKA TAOIHUIL U CIIPABOYHBIX MAaTEPUAIIOB), Beceasi XUMHUs,
HOBOCTH, OJIMIMITHA]TbI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHHIA).

2. http://www.hij.ru XKypaan «XuMus 1 )KU3HB» TOHSATHO U 3aHUMATEIBHO PAacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

3. http://1september.ru XypHan s yuureneit u He TonbKo. bosbioe komuecTBo paboT
YYEHUKOB, B TOM YHCJIE M UCCIIEIOBATEIILCKOTO XapaKTepa.

4. www.periodictable.ru CoopHUK cTaTeli 0 XUMHYECKUX dJIEMEHTaX, WILTFOCTPUPOBAHHBIN

OKCIICPUMCHTOM.

5. http://www.prosv.ru/. TTocoOus aist yqanuxcsi, B TOM YHCiIe s OJrOTOBKH K HTOTOBOM
arrectauuu (OI'D u EI'D), MeToauueckue nocobus yisl yauTenel, HaydHO-TIOMyspHast

JIUTEepaTypa 10 XUMUH.



http://www.alhimik.ru/
http://www.hij.ru/
http://1september.ru/
http://www.periodictable.ru/
http://www.prosv.ru/
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OcHoBHasi 00pa3oBaTebHas IPOrpaMMa CPEIHErO 00IIEro 00pasoBanus CTAHDAPT
MAOY COII Ne40 r. Tomcka

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJBHBIN IMOPTad CO CChUIKAMH Ha
00pa30BaTeNIbHBIC CAUTHI [0 XUMUHU
7. http://www.fipi.ru/ ITopran ®UIN — denepanbHblii KHCTUTYT MEAArOTMYCCKUX U3MEPCHUN

8. https://vpr-ege.ru/ege/14-ofitsialnyj-sajt-ege Odunnanbuseiii caiit EI'D

9. http://www.xumuk.ru/ - Xumudeckast SHIUKIONE AU
10. http://www.alhimikov.net/ - Anroputmsl pemieHus 3a1a4q



http://schoolbase.ru/articles/items/ximiya
http://www.fipi.ru/
https://vpr-ege.ru/ege/14-ofitsialnyj-sajt-ege
http://www.xumuk.ru/
http://www.alhimikov.net/
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