MUHHCTEPCTBO ITPOCBELLIEHNS POCCUNCKOU ®EJIEPALIMNA
MunucrepcTBo 00pa3oBaHus U Hayku CaMapckoi 00s1acTu
Kunenbckoe ynpasnenue
MunucrepcTBa o0pazoBanus U Hayku Camapckoii o01actu
I'ocynapcTBeHHOE OroKeTHOE 001e00pazoBaTenbHoe yupexaeHrne Camapckoit 061acTu cpeHss odueoopazoBaTenbHast mkoaa Ne2 ¢ yriyOieHHbIM

M3y4EHUEM OTJICIbHBIX MPEAMETOB I.T.T. Y cTh-KuHenbckuit ropoackoro okpyra Kunens Camapckoii o0siactu

PaGouas mporpamma I[TPOBEPEHA YTBEPXJIEHO
PACCMOTPEHA Hna 3acenanuu xadeapbl «24» aBrycra 2023 r. JMpeKTop MIKOJIbI

yauTeneil XumMun, OUoJIOTUH U reorpadun 3aMm. nupekropa o YBP /MnotaukoB FO.A./
npotokod Nel /Iaxuposa E.N./ «25» aBrycra 2023 1.

«24» aBrycra 2023 r.
3aBenyromnuii kadeapoit
/TlaxomoB A.A./

C=RU, O=I'BOY COW 22
n.r.T. Yctb-KnHenbckuu,
CN=lNnotHukoB HO.A.,
E=so_knl_ugor_sch@samara.ed

(ID 749496) ‘ \ u.ru
MeCTO rnoanucaHus
l ‘ 2024.01.29 08:57:21+04'00'

yaeOHoro npeamera «Xumus. bazoBblil ypoBEeHb»

PABOYAS [TPOTPAMMA

st ooyuaromuxcs 10 — 11 kmaccos

C UCIIOJIb30BaHUEM 000PYIOBaHMS LIEHTPA €CTECTBEHHOHAYUYHOU U TexHojornueckoi HanpasineHHocTH « TOUKA POCTA»

n.r.T. Yere-Kunenscknit, 2023 rox



MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo XMMuM Ha YpOBHE CpeaHEro odiiero oopazoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit ®@enepaunn», TpeOoBaHUN K pe3yibTaTaM OCBOSHHs (eaepalbHONW 00pa3oBaTeIbHON MPOrpamMMbl CPEJHEro OOIIero
obpaszoBanust (POII COO), mpeacraBinenHbix B DenmepanibHOM TocyaapcTBeHHOM oOpaszoBatenbHOM crangapre COO, ¢ yuérom Konneniuu
npenoAaBaHus yueOHOro npeamera « XuMus» B 00pazoBaTelibHbIX opranu3anusax Poccuiickoit denepanuu, pean3yomux OCHOBHbIE 00pa3oBaTeIbHbIe
IpPOrpaMMbl, U OCHOBHBIX MoJIokeHUH «CTpareruu pa3Butusi BocnuTanus B Poccuiickoit @enepauuu Ha nepuona no 2025 ronma» (Pacnopsbxenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0A0B K pa3paboTKe MPOrpaMMBbI [0 XUMHH, K ONPEAETICHUI0 00IIel cTpaTerud o0y4eHus, BOCHIUTAHUS U Pa3BUTHA, O0yUYarOIINXCS
cpenctBamu ydeOHoro mpenmera «Xumwusi» s 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHIENTyanbHble mojoxkeHus ®I'OC COO o
B3aMMOOOYCIIOBIEHHOCTH LieJiel, cofiepKaHMsl, pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe oOpa3oBaHHE, IIOJy4aeMOE€ BBIIYCKHUKaMH 0011e00pa3oBaTebHOM OpraHu3aluy, SBISETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3oBaHHOCTH. OHO CIYXHT 3aBEpLIAIOIIMM 3TallOM pealu3allii Ha COOTBETCTBYIOILEM €My 0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIIMX
IEJIOCTHOM CHCTEME XUMHUYECKOro oOpa30BaHUS. DTH IIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB NMPHUPOJIbI, (OPMHUPOBAHUS MHPOBO33PEHUS U OOIIeiH
KYJIbTYpbl YeJOBEKa, a TaK)Ke HKOJIOIMYECKH OOOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3[0pOBBIO U TNPUPOAHON cpene. Peanusyercs Xumuueckoe
oOpa3zoBaHHe OO0YyYaIOIIUXCS HAa YPOBHE CPEIHEro 00Imero oOpa3oBaHUs CPEACTBAMH YYEOHOTO MpeaMeTa «XHUMHS», COACpKaHWE U TOCTPOCHUE
KOTOPOT'O OIpeJIeNIEHbl B MPOrpaMMe MO XHUMUHU € y4ETOM CHeNM(PUKH HAyKH XUMHUH, €€ 3HaYeHUs B MO3HAHMM MPHUPOJBI U B MAaTEPUATBbHOM JKU3HU
o01iecTBa, a Takke ¢ Y4ETOM OOIIMX LieJel U MPUHLMUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEeIHEro 00Iero o0pa3oBaHUs B
Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coO0YyI0 pOjib B COBPEMEHHOW IUBUIM3AINH, B CO3JaHUN HOBOM 0a3bl MaTepHalIbHOMN
KyJnbTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMUpPOBAaHUE PAlIMOHATIEHOIO HAYYHOT'O MBIIIJICHHS, B CO3/IaHUE 1I€JIOCTHOTO MPEACTaBIECHUS 00 OKpYXKaIoLeM
MHUpe KaK O €JIMHCTBE MPHUPOJABI M UYEIOBEKa, KOTOpoe (pOpMUPYETCS B XUMHUHM Ha OCHOBE TIOHMMAHHUS BEUIECTBEHHOI'O COCTaBa OKPYIKAIOIIEr0 MUPA,

OCO3HAaHHA B3aMOCBA3U MEXAY CTPOCHUCM BEIICCTB, UX CBOMCTBAaMHM M BO3MOKHBIMH 00JIACTIMU IMPUMCHCHUA.



TecHo B3auMOJEWCTBYSl C JIPYrMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTalla HEOTHEMJIEMOM YacTbi0 MHUPOBOM KYJIbTYphl, HEOOXOIUMBIM
YCIIOBHEM YCIICIIHOTO TPY/Aa M KU3HU KaxA0ro ujeHa oomiectBa. CoBpeMeHHas XUMUs KaK HayKa CO3MJIaTebHas, KaKk HayKa BBICOKMX TEXHOJIOTHI
HaIpaBlieHA Ha peIIeHHe TI00aTbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS UYEIOBEUECTBA — CHIPHEBOM, DHEPrETUUYECKOM, MUIICBOM, DKOJIOTHYECKOM
0€30MacCHOCTH U OXPaHbl 3/J0POBbSI.

B cooTtBercTBUM ¢ O0ImIMMHU LENSIMH U MPUHIUIAMH CpeHero odiiero odpa3oBaHus coaepkanue npeamera «Xumus» (10—11 kiiaccel, 6a30BbIit
YPOBEHb W3YYCHHUS) OPUEHTUPOBAHO IPEUMYIISCTBEHHO HA OOMIEKYJIBTYPHYIO ITOJATOTOBKY OOYYaIOIINXCS, HEOOXOAMMYIO UM I BBIPAOOTKH
MHUPOBO33PEHYCCKUX OPHEHTHUPOB, YCIICITHOTO BKIIOYCHHS B JKH3HB COIMYMa, MPOJOJDKEHUS O00pa3oBaHMS B PA3IMYHBIX O0IACTAX, HE CBSI3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocTaBnsomuMy mpeaMeTa «XuMus» SIBISIFOTCS 0a30BbIe Kypchl — «Opranndeckas XxuMus» u «O011as 1 HeopraHudeckasi XuMHUs», OCHOBHBIM
KOMITOHEHTOM COJIEpXaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKM: CHCTEMa 3HAHMM 1O HEOPraHWYeCKOW XUMHUHU (C BKIIIOUEHHEM 3HAHUNA W3
o0meld XUMUM) W OpraHuYecKod Xumuu. DOpMHUpPOBAHHME [AHHONH CHUCTEMBbl 3HAHUW MPU HU3YYECHUU TMpeAMETa OOECIeYMBAET BO3MOXKHOCTH
paccMOTpPEHHS BCETO MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIIMX MOHSITHIA, 3aKOHOB M TEOPUN XUMHUU.

Crtpykrypa comepxaHusi KypcoB — «Opranuueckas xumus» u «O0Ias U HeopraHudeckas XuMus» c(HOpMUpPOBaHA B MpOrpaMMe MO XUMHUHU Ha
OCHOBE CHUCTEMHOI'0 IO/IX0J1a K M3YYEHHIO Y4eOHOro marepuana U 00yclOBI€Ha UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHWM Ha OMPEIENIEHHbIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHM4eCKOM XMMHUH BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUSI OPraHUYECKUX
COCMHEHUH, a TaKkkKe Ha YpOBHE CTEPEOXMMHYECKHX M AJIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuu BemiecTB. CBefeHHs 00 M3yd4aeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CIOKHBIX OMOJOTHYECKH aKTHUBHBIX COCTUHEHHI. B Kypce opraHM4ecKod XUMHH MOTY4YaroT
pa3BuTHe c(hOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus MepBOHAYAIBHBIC MPEJACTABICHUS 0 XUMHYECKOM CBSI3H, KIIACCH(PUKAITMOHHBIX
MpU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIIECTB OT WX CTPOEHUS, 0 XUMUUYECKON PEAKIIUH.

[Tox HOBBIM yT7IOM 3peHHUS B mpeaMeTe «XuMHs 0a30BOTO YPOBHS pacCMaTpPUBAETCS M3YUEHHBIM Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS
TEOPETUYECKHI MaTepual U PaKkTOIOTHIECKUE CBEJCHUS O BEUIECTBAX U XUMUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «O01as 1 HeopraHu4decKas
XUMUS» 00YYaIOIIKUMCS MPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTHYECKUX
MO3UIINN, TITYOKE MOHATh HCTOPUIECKOE M3MEHEHHE (DYHKITHI 3TOr0 3aK0OHA — OT 00001IaroIIei 10 00BACHSIONIEH U MPOTrHO3UPYIOIICH.
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EnvHasg cucreMa 3HaHMM O Ba)XHEHIIMX BELECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX M IPHUMEHEHUH, a TAKXKE O XMMHUYECKUX PEAKLHAX, UX
CYILIHOCTU M 3aKOHOMEPHOCTSIX IPOTEKaHUs JomnosHsercsa B Kypcax 10 u 11 kiaccoB aneMeHTaMM COAEp KaHMSI, UMEIOLUMU KYJIbTYPOJIOTHUECKUNA U
NPUKIIAJIHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XMMHHU C IPYTHMMHU HayKaMH, PAaCKpPbIBAIOT €€ PoJib B MMO3HABATEIBHON U
IPAaKTUYECKON [eATENIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YB@)KEHUS K IPOLECCY TBOpYECTBA B OO0JIACTM TEOPUM U MPAKTUYECKHUX
NPUIOKEHUH XUMHHM, TOMOTAalOT BBIYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX HPOOJIEMax, CBSA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIIMBAaTh HMH(OpPMAII0 M TNPUMEHATh €€ JUIs TOMOJIHEHHUS 3HAHWK, PEHICHUS HWHTEUIEKTYalbHBIX W JKCIIEPHMEHTAIBHBIX
HCCIIEIOBATEIbCKUX 3a7ad. B menom conmepkanue ydeOHOTo mpenMeTra «XHMHUsS» JAaHHOTO YPOBHS M3YYEHHUS OPHEHTHPOBAHO Ha (OPMHUPOBAHHE Y
o0y4aroIuxcss MHPOBO33PEHUYECKOM OCHOBBI Ui NMOHMMaHUS (uiocohckux uAeH, TaKuX Kak: MaTepUalbHOE €IMHCTBO HEOPraHUYecKoro M
OpPraHUYeCKOro Mupa, oOyCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM U CTPOEHHUEM, [TO3HABAEMOCTb IMPUPOJHBIX SBICHUN MYTEM SKCIEPUMEHTA U
pelIeHus MPOTUBOPEYNH MEXTy HOBBIMHU (haKTaMH M TEOPETUYECKUMHU MPEANIOCHIIKAMH, OCO3HAHUE POJIM XUMHUH B PEHICHUHU KOJOTHUECKUX MPOOIIeM,
a TaKkKe mpoosieM cOepeKEHHST FHEPTETUIECKUX PECYPCOB, CHIPBS, CO3aHUsI HOBBIX TEXHOJIOTHI U MaTEPUAIIOB.

B nnane pemieHus 3agay BOCHUTAHUSA, Pa3BUTUS M COLMAIM3ALMN O0yYarOIUXCs MPUHATHIE MPOrPaMMON MO XMMMHU MOJXO/bI K ONPEIETICHHIO
COJIepKaHUsl U TOCTPOEHUS IMpeaMeTa MpeaycMaTpuBaoT (pOPMHUPOBAHUE YHUBEPCAIbHBIX Y4EOHBIX JeHcTBUI, MMeommMX 0a30BOe 3HAYCHHE IS
pPa3IUYHBIX BUJOB JESATENBHOCTU: pELIeHUs MpoOjeM, MoMcKa, aHaiu3a U 00paboTkM MHGOpMalKH, HEOOXOAMWMBIX A HPUOOpPETEeHMs ONbITa
MPAKTUYECKON M MCCIIeI0BATEIbCKON eI TeIbHOCTH, 3aHUMAOIEN Ba)KHOE MECTO B IIO3HAHUM XUMHUH.

B mpaktuke npenogaBaHMs XMMUHU Kak Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U Ha YpOBHE CpeAHEro oOIero odpa3zoBaHus, NMPHU
OIPECIICHUN COJIEP/KATENbHON XapaKTEPUCTUKH LIeJIEH U3ydeHUs MpeIMeTa HalpaBJIE€HUEM MEPBOCTENEHHON 3HAYMMOCTU TPAaJULMOHHO IPU3HAETCS
(dbopMUpOBaHNE OCHOB XMMHYECKONW HAyKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKOW IESITeIbHOCTH YeJIOBEKa W KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKOW TOYKHM 3PEHHsI TaKOM IMOAXOJ K ONPEIEICHUIO LEeJIeW M3Y4YEeHMs IMpEeAMETa SIBIIAETCS BIIOJIHE
OIPaBJaHHBIM.

CornacHo JaHHOH TOUYKE 3peHMs TTIaBHBIMU LIETSIMU U3YyUeHHs rpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki) sBisitoTCS:



e (opMuUpOBaHHE CHUCTEMbl XMMHUYECKHUX 3HAHMHA KaK Ba)KHEHIIEH COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOM
JeKaT KIIOUeBble MOHATHUSA, (YyHIAMEHTaJbHbIE 3aKOHBI M TEOPHUHM XHMHUHU, OCBOCHHE f3bIKa HAYKH, YCBOCHHE M IOHHMAaHHE CYIIHOCTU
JOCTYITHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C MCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

e (QopmupoBaHuE U pa3BUTHE IMPEACTABICHUII O HAy4YHBIX METOJaX I[IO3HAHUS BEHIECTB M XHUMHUYECKUX peakUul, HEOOXOAUMBIX [T
npuoOpeTeHus] yMEHH OPHEHTHPOBATHbCS B MHPE BEIIECTB M XUMHUYECKUX SIBICHUH, MMEIOIMIMX MECTO B NPUPOZAE, B TNPAKTHUECKOW WU
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUI U CIOCOOOB JIEATENFHOCTH, CBA3aHHBIX C HAOIOJICHUEM M OOBSICHEHHEM XHMHUYECKOTO IKCIIEPUMEHTA, COOTIOICHUEM TTPABHIT
0e30macHOro 0OpalIeHus C BEIIECTBAMHU.

Hapsiny ¢ atum, copepxaTenbHas XapakTepUCTUKA LEJIeH U 3a/1ay U3yYeHHUs [IpeAMETa B IIporpaMMme 1o XMMHUM YTOUYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUU C HOBBIMH MPHUOPUTETAMU B CUCTEME CpeAHero obiero odpazoanus. CeroiHs B MpernofaBaHUN XUMUHU B OOJbIICH cTereHn OoTaaéTes
NPEIIOYTEeHUE MPAKTUYECKOM KOMIIOHEHTE CcojAepkKaHHUsl OO0y4deHHsl, OPHMEHTHPOBAHHONM Ha TMOATOTOBKY BBINYCKHHMKA 00I1€00pa3oBaTelbHON
OpraHM3alIiy, BIAJCIOIIEro He HAOOPOM 3HAHUH, a PYHKIIMOHATIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHUSIMHU aKTUBHOTO MOJTY4YEHUs 3HAaHUM 1
IIPUMEHEHHUS UX B PEAIbHOM JKU3HM JUIsl PEIICHUS TPAKTUYECKUX 3a7ad.

B cBsI3u ¢ 3TUM npu U3ydyeHUU npeaMeTa « XUMHUS» JOMUHUPYIOIee 3HaUeHHe TPUOOPETaoT TaKKue LU U 3a/1a4H, Kak:

ajanTtanus oO0y4aroIMXcsl K YCJIOBUSM TUHAMUYHO PAa3BUBAIOLIErocs MUpa, pOpMUpPOBaHUE MHTEIIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHUIO TPAMOTHBIX PEUICHUM B KOHKPETHBIX JKMU3HEHHBIX CHUTYalUsX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

dopmupoBaHue y 00yUYaOUIMXCS KIFOUEBBIX HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN), UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE Ul Pa3IMYHBIX BHUJOB
JIeATeTLHOCTH: pEeIIeHUs MpoOJeM, MOUCKa, aHalnu3a U 00paboTKKu WHMOpPMAIUU, HEOOXOIUMBIX JIJIi TIPHOOPETEHHS OIbITa JEeITeIbHOCTH, KOTOpast
3aHMMAeT BaXHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe i1 OLEHKM C MO3MIMH 3KOJOTHYeCKOM O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB U

XUMHYCCKUX ITPOLCCCOB HA OPraHU3M YCJIOBCKA U IPUPOAHYIO CPECAY,



pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOYyYaromuXcs: CIIOCOOHOCTH CaMOCTOSITEIBHO
nprOOpETaTh HOBBIC 3HAHUS 10 XUMUHU B COOTBETCTBUH C JKU3HCHHBIMH MOTPEOHOCTSMU, UCIOJIb30BAaTh COBPEMEHHBIE HH(DOPMAIIMOHHBIE TEXHOJIOT MU
JUTSI TIOUCKA U aHalin3a y4eOHON M HAYIHO-TIOMYJIIPHOW HH(DOPMAIIMYA XUMHUYECKOTO COJCPKAHUS,

(GopMHpOBaHUE U Pa3BUTHE Yy OOYYAIOMIMXCSI ACCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHHS, HAOII0IATeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpPBbIE 0COOCHHO HEOOXOAUMBI, B YaCTHOCTH, TIPU TUIAHUPOBAHUHU ¥ ITPOBEACHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCTIUTaHHE y O0YYaIOMUXCS YOSKAEHHOCTH B TYMAHUCTUICCKOW HANIPABIICHHOCTH XMMHH, €€ BaKHOUW POJIU B PEIICHUU TI00ATBHBIX MPOOIEM
PaAIMOHATILHOTO MPUPOIOIIOIB30BAHUS, TOTIOJHEHUS YHEPTCTUYSCKUX PECYPCOB M COXPAHEHUs MPHUPOJIHOTO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH
OCpEeIKHOTO OTHOUIICHUS K TPUPOAE M CBOEMY 3J0POBBIO, a TAKXKE MPUOOPETEHHs OIbITa WCIOJIb30BAHUS MOJNYYCHHBIX 3HAHWUN Ui MPHHSATHUS
IPaMOTHBIX PEIICHUI B CUTYAIIUSIX, CBI3aHHBIX C XUMHYCCKHUMH SIBJICHUSIMHU.

B yde6GHOM 11aHE cpemHero obmiero oopa3zoBaHuUs MpeaMeT «XuMus» 0a30BOTO YPOBHSI BXOJHUT B COCTaB MPEAMETHOH oOyiactu «EcTecTBEeHHO-
HAyYHBIC TTPEIMETHIY.

OO11ee yrcno 4acoB, OTBEEHHBIX I U3YyYSHHs] XUMUHU, HAa 0a30BOM ypOBHE CpellHero odiero oopazoBanus, coctaniser 68 yacon: B 10 kiacce
— 34 yaca (1 gac B Hezento), B 11 kimacce — 34 yaca (1 yac B Heneno).

IIporpamma peanusyeTcs ¢ UCIOIb30BaHUEM 000PYIOBAHUS LIEHTPA €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKON HaNpaBlIeHHOCTH «Touka pocTay.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKAA X1MUA

TeopeTnueckne OCHOBBI OPraHUYECKOU XUMHUU

[IpenmeT opraHMYecKOl XMMHUU: €€ BO3HUKHOBEHHUE, PAa3BUTHE M 3HAYEHHUE B IOJYYCHMM HOBBIX BELIECTB M MAaTepHaloB. Teopus CTpoeHHs
opranuveckux coenuHenuii A. M. ByrnepoBa, e€ ocHoBHbIE mosokeHHs. CTpyKTypHBIE (OPMYIIBl OPraHMYECKUX BEIIECTB. | 'OMOIOTHSA, U30MEpHs.
XuMHYecKas CBSI3b B OPraHUYECKUX COEIMHEHUSAX — OJJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBienue o KinaccupuKauy OpraHMYecKux BellecTB. HoMeHKIaTypa OpraHMYecKMX COEJUHEHUH (cucTeMaThdeckas) W TpUBHUAIbHbIC
HAa3BaHMs BAKHEHIINX MPEACTABUTEIEH KIIACCOB OPIraHUYECKUX BEILECTB.

DKcrepuMEeHTaTbHBIE METO/IbI U3YUSHHSI BEIIECTB M MX MPEBPAICHUN: O3HAKOMIIEHHE ¢ 00pa3llaMi OPraHWYEeCKUX BEUIECTB M MaTepHallaMH Ha
UX OCHOBE, MOJICIIMPOBAHUE MOJICKYJI OPIraHUYECKHUX BEIECTB, HAOIIOACHNE M ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUIECKUX
BEILIECTB NP HarpeBaHuH (T1aBjIeHUe, 0OyTIMBaHUE U TOPEHHUE).

YreBo1opoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psia. MeTaH U 3TaH — MpOCTEHIINe MPEeICTaBUTENN aTKAHOB: (PU3NYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHNs] U TOPEHHUs ), HaX0Xk/I€HUE B IPUPO/JIE, TOJIYyUEHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH psifl. DTUJIEH U MPOIMUIIEH — MPOCTEHIINE MPEJCTaBUTENN AIKEHOB: (PU3MUECKUE U XMMUYECKHE
CBOMCTBA (peaKIMU THAPUPOBAHMS, TAJIOTEHUPOBAHUS, THIPATALIUH, OKHCICHHS U MOJIMMEPU3alliN ), TOTyYeHNEe U TPUMEHEHHE.

Ankanuensl: OyramgueH-1,3 u MerunOyramueH-1,3: cTpoeHHe, BaKHEWIME XUMHUYECKHE CBOWCTBa (peakumsi monumepusaiuu). [lomyuenue
CUHTETHUYECKOTO KayyyKa 1 PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHs, TOMOJOTMYECKHH pPsil. ALETHIEH — NMPOCTEHIINI MpeacTaBUTEeNb AJKMHOB: COCTaB, CTPOCHHE,

(I)I/IBI/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBA (peaKL{I/II/I THAPUPOBAHUS, TAJIOTCHUPOBAHUA, THApATAllUU, FOpCHI/ISI), MOJIY4YCHHUEC U IIPUMCHCHHUC.



Apenbl. benszon: cocraB, cTpoeHue, (U3MYECKME€ M XHUMHUYECKHE CBOMCTBa (peakUMU TaJIOT€HUPOBAHHWS M HUTPOBAHUS), IOJIy4YCHHE MU
npumenenue. Tonyon: cocmas, cmpoenue, uzuueckue u XumMuieckue ceolicmea (peakyuu 2a102eHUPOSaAHUs U HUMPOBAHU), NOSYYeHUe U NPUMEHEHUe.
TokcHYHOCTB apeHOB. I eHeTHYeCcKas CBA3b MEXAY YriIeBOJOPOAAMHU, IPUHAJICKAIMUMHY K PA3JIMYHBIM KIIACCaM.

[TpupoaHble HCTOUHUKHU YIiIeBo1opooB. [IpuponHsblii ra3 u nomyrHele HedTsaHbIe Ta3bl. HedTh u €€ npoucxoxaenue. CriocoObl nepepadboTKu
He(TU: MEepPEeroHKa, KPEKUHI (TePMUUYECKUH, KaTaluTU4YeCKuil), mupoau3. IIpoxykTsl nepepaboTku HedTH, UX NPUMEHEHHE B IPOMBIIUICHHOCTH U B
ObITy. KaMeHHBII yrosb U MpoayKThl €ro nepepadboTKu.

OKCepUMEHTAJIbHBIE METO/Ibl U3yYEHUS BELIECTB U UX IPEBPAIICHUI: O3HAKOMIIEHHE ¢ 00pa3laMu IJ1acTMacC, Kay4yKOB U PEe3UHbI, KOJUIEKIIUN

((He(bTB» n ((yl"OJ'IB)), MOZACIIMPOBAHUC MOJICKYII YITICBOAOPOAOB U I'dJIOTCHOIIPOU3BOJHBIX, IIPOBECACHUC IPaKTUIECKOMN Da60TBI: MOJIYYCHHEC STUJICHA U

U3YYEHHUE €r0 CBOWCTB.

Pacuérnble 3anaum.

Brruncienust mo ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA WIIM MPOAYKTAa PEAKIMH MO U3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MPOAYKTOB PEAKIIMH).

Kucnoponconeprkamiye opraHn4eckiue COeTMHEHNS

HpeneanHe OOAHOATOMHBIC CIIUPTHI. MeTtaHoa U 3TaHOMI: CTPOCHUC, (1)I/ISI/I‘ICCKI/IG M XUMHYECKHE CBOMCTBA (peaKuI/m C aKTUBHBIMHU MEC€TalJlIaMU,
raJIoreHOBOJIOPOAAMH, TOpPEHHE), MpUMeHeHue. BoaopoaHble cBsI3W MEXIy MoJeKyjJamMu cnupToB. JleiicTBue MeTaHojla M 3TaHOJa Ha OpPraHU3M
YEJI0BEKA.

MHOroaToOMHBIE CIUPTHL. DTUICHIIMKONb M TIUIEPUH: CTpOCHUE, (PU3NYECKHe U XUMHUECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IIETOYHBIMH
METaJllIaMH, KaYECTBCHHAA PCaKId Ha MHOTOATOMHBIC CHI/IpTLI). HeﬁCTBHe Ha OpraHuv3M 4€JIOBCKaA. HpI/IMeHeHI/Ie TIMLOEPHUHA U OTUIICHTTIMKOJIA.

@DeHoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUe U XUMHUecKHe cBoiicTBa. TokcuuHoCTh GpeHona. [Ipumenenne denomna.

Anbreruapl U KeToHbl. PopMaibIerul, aleTaabAerua: CTpoeHNHE, GU3NIECKUEe U XUMUUECKUE CBOMCTBA (PEaKLMU OKHCIICHUSI U BOCCTAHOBJICHUS,

Ka4CCTBCHHLIC pCaKL[I/II/I), MOJIYUYCHHUC U IPUMCHCHUC.



OOHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbHHasi M YKCYCHasi KHCIOTBI: CTpOEHHE, (U3NYECKHE M XUMUYECKUE CBOICTBa
(cBoiicTBa, OOIIME AJIs Klacca KUCIOT, peakius 3TepuduKanum), moixydeHue u npuMeHenne. CteapruHoBasi U OJICMHOBAsi KUCIOTHI KaK MPEICTaBUTENIN
BBICHIMX KapOOHOBBIX KHCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHble >QUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCHOT. ['maponu3 cinoxubix 3¢upos. Kupel. ['maponus sxupos. IIpumeHeHue XHUpOB.
buonoruueckas poib KUPOB.

VYTrneBoasl: coCTaB, KiIaccu(UKAIUS YIIIeBOAOB (MOHO-, M- M MOJUcaxapuibl). I IroKko3a — MpoCTeWiii MOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (pU3MYecKre U XMMUYECKUE CBOMCTBa (B3aumoeicTBue ¢ ruapokcuaoM mean(ll), okucinenne aMmMuadHbiM pacTBopoM okcuza cepeopa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TIIFOKO3bI), HAXOXKCHHE B IPUPOJE, TPUMEHEeHUe, Ouonornyeckas poib. ®otocunres. @pyKTo3a Kak U30MEp IITFOKO3BI.

Kpaxman u uemmono3a Kak HOpUpPOJHbIE MmonuMepbl. CTpoeHHE Kpaxmania U HeJUTroio3bl. Du3nyeckne M XUMHUYECKHE CBOMCTBa Kpaxmala
(ruaposn3, KaueCTBEHHAs PEaKLUs ¢ HO/I0M).

DKcIepUMEHTAbHBIE METOJIbI M3YYEHUS BEIIECTB W MX IPEBpAILCHH: MPOBEACHUE, HAOIIOJCHUE M ONMCAHUE JEMOHCTPAIIMOHHBIX OIIBITOB:
TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKIIUH OTHOATOMHBIX CITUPTOB (OKUCIeHHUE TaHoa okcuaoM Mean(11)), MHOroaTOMHBIX cHPTOB (B3aUMO/CIHCTBIE
runepuHa ¢ ruapokcuaom meau(ll)), anpaeruaoB (okucIeHHe aMMUadYHBIM pacTBopoM okcuja cepedpa(l) u ruapokcunom meau(ll), B3aumoneiictue
Kpaxmaja ¢ HOJI0M), TPOBEACHUE MPAKTUIECKOIN pabOThI: CBOKWCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaum.

Bbruncnenus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJMUECTBA UCXOAHOTO BEIECTBA WIIM MPOAYKTa PEAKIMU MO U3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIECTB WM MPOAYKTOB PEAKIINHN).

A3zoTcoaepkane opraHunIecKue COeTMHEHUS.

AMUHOKHCIIOTHI Kak aM(oTepHBIe OpraHUYecKrue coeAnHeHus. Du3nyeckre W XMMHYECKHE CBOMCTBa aMHUHOKHCIOT (Ha MpHUMEpe TIIMIUHA).
Buonornyeckoe 3HaueHNEe aMUHOKUCIOT. [TenTupt.

Benku kax mpuposHBIE BHICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuyHasi, BTOpUYHas U TPETUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA

0eNIKOB: TUAPOIIN3, AeHATypalusl, KaYeCTBEHHbIE PEaKIIUU Ha OEJIKU.



DKCrepUMEHTAIbHBIE METO/bl M3yYeHHUS BEIIECTB W UX MPEBpallCHHI: HAONIOIEHWE U OMUCAHUE JIEMOHCTPAI[MOHHBIX OIMBITOB: JI€HATYypallus
0ETIKOB MPH HAarpeBaHHH, [IBETHBIE PEAKLIUU OEIKOB.

BricokoMOIeKyIIpHbIE COETUHEHUS

OcHOBHBIE MOHATHS XMMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNUU, CPEIHSS
MoJieKyIsipHasi Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPHU3aIUs U MOJTUKOH ICHCAITHS.

OKCHEpUMEHTAIbHBIE METO/bl M3YyUYEHHs BELLECTB M UX NpEBpallleHUi: O3HAKOMJIEHHE ¢ oOpa3uamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KayYyKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXmpeaMETHBIX CBsI3€d MpU M3YYEHMHM OpraHudeckod xumuu B 10 Kilacce OCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIHX
€CTECTBEHHO-HAYYHbIX IMOHATUH, TaK U MOHITUN, BJISIOLINXCS CUCTEMHBIMU JJIS1 OTJENbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0me ecTecTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYUYHBIA (aKT, THIIOTE3a, 3aKOH, TEOPUs, aHAIN3, CHHTE3, KIACCU(PHUKAIHS, IEPHOJUIHOCTS,
HaOJr0/IeHue, H3MEpEeHne, IKCIIEPUMEHT, MOJIETUPOBaHHE.

dusnka: mMaTtepus, dHEprusi, Macca, aToM, 3JEKTPOH, MOJIEKYNa, SHEpreTHYeCKUil ypoBeHb, BELIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE
BEIECTBA, ((PU3NYECKUE BEIMUYMHBI M €IUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, 6uochepa, oOMeH BEHIECTB B opraHu3Me, (POTOCHHTE3, OMOJOTUYECKH aKTHUBHBIE BellecTBa (O€NKH, YTJIEBOJBI,
KUPBI, GEPMEHTBHI).

I'eorpadusi: MuHEepanbl, FOpHbIE TOPOJIbL, TIOJE3HBIE HCKOIIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: NuUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATIHLHOTO MHUTAHMS, MOIOIIME CPEACTBA, JIEKAPCTBEHHbIE M KOCMETHYECKHE Ipenaparsbl,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJITIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

TGOPCTI/IIICCKI/IC OCHOBBI XMMHH
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XHUMHYECKUH JIeMEeHT. ATOM. SIIpo aToMa, H30TOMBI. DJIEKTPOHHAs 000J0UKa. DHEPreTUYECKUE YPOBHH, MOIYPOBHUA. ATOMHBIE opOHTau, S-, p-,
d- osmementbl. OCOOCHHOCTH pacCHpe/iejCHUs JJIEKTPOHOB IO OPOUTAIIM B aTOMax »3JCMEHTOB IMEPBBIX YETBIPEX MEPUOJOB. DIECKTPOHHAS
KOH(HUTypanus aTOMOB.

Ilepuonnueckuit 3axkoH u Ilepumoanuveckas cucrtemMa xumuueckux »siemeHToB JI. WM. MenpaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U
[lepuonuueckoil cucteMbl xumuuyeckux siaeMmeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XMMUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CJIOXHBIX BEIIECTB IO IPYIIaM M MepuojaM. 3HAUCHHUE MEPUOANYECKOrO 3aKOHA B
pPa3BUTHHU HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBSA3b. BHIBI XMMHUYECKOW CBs3W (KOBAJCHTHAs HEMOJSApHAs M TOJSpHAas, WOHHAs, MeTa/UTMYecKas).
Mexanu3mbl  00pa3oBaHUS KOBAJCHTHOM XUMHYECKOH CBs3M (OOMEHHBIM M JOHOPHO-aKLENTOPHBINM). BomopomHas cBs3b. BalleHTHOCTS.
DneKTpooTpUliaTenbHOCTh. CTenenb okucieHus. IOHbI: KaTUOHBI K AHHOHBI.

BemectBa MONEKyISIpPHOTO M HEMOJEKYJSIPHOTO CTPOCHMs. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTALIUYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUTMYECKON PEIIETKH.

[TonsiTHE O MUCTIEPCHBIX cucTeMax. ICTUHHBIE U KOJIJIOUAHBIE pacTBOPBI. MaccoBast 10151 BELIECTBA B PACTBOPE.

Knaccudukanuss HeopraHmdeckux coenuHeHuid. HomeHkiaTypa HEOpPraHMYECKUX BEIIECTB. | eHeTHYecKasl CBSI3b HEOPTaHMYECKUX BEIIECTB,
MPUHAISKANTUX K PA3TMYHBIM KJIacCaM.

Xumuyeckas peakuusa. Kinaccudukaius XuMUYeCKUX pPeakifii B HEOPTaHWYECKOM U OPraHu4ecKol XUMUHU. 3aKOH COXPAHEHHS] MacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUHU MPU XUMUYECKUX PEAKIIUMX.

CxopocTh peakiuu, €€ 3aBUCHMOCTh OT pa3IMuHbIX (DakTopoB. OOpaTuMple peakiuu. XUMHUUYeckoe paBHoBecue. DakTopwl, BIUAIOMINE Ha
COCTOsIHME XUMHUYecKoro paBHoBecHs. [Ipuanun Jle [larense.

DnekTponauTHueckas auccoruaius. CuibHbIe U caadbie 3JeKTpoauThl. Cpeia BOIHBIX PACTBOPOB BEIIECTB: KUCHAsl, HEHTpaabHas, METOYHAs.

OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIepUMEHTaIbHbIE METOABl HM3YYCHHS BEIICCTB M WX MpEeBpalleHui: AeMoHcTpanus Taomuin «lleprognyeckas cucTeMa XHUMHYECKHUX
anementoB JI. V1. MenzaeneeBay, u3ydeHue MoJelei KPUCTAUTMUYECKUX PEHMIETOK, HAOIIOJEHUE W ONMUCAHUE JIEMOHCTPAIIMOHHBIX W JaOOpPaTOPHBIX
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OIBITOB (pa3/0KeHUE MEepPOKCHIa BOAOPOAA B IPUCYTCTBHM KaTalnu3aTopa, ONpEAE]ICHUE CPeAbl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOIO
WH/INKATOpa, PEaKIMi HOHHOTO 0OMEHa), MPOBEACHUE MPAKTHUECKOH paboThl «BiusHue paznuyHbiX (PakKTOPOB Ha CKOPOCTh XUMHUECKONW PEAKLIUM.

PacuérHble 3anaum.

Pac4€rel 0 ypaBHEHUSAM XMMHYECKHUX PEAKIIMM, B TOM YHCJIE TEPMOXUMHUYECKHE PACUEThI, PACUETHI C HCIIOJIB30BAHUEM MTOHATHS «MAacCOBast 10JIS
BELICCTBAY.

Heoprannueckas xumus

Hewmerannsl. [lonoxenne Hemeramnos B [lepuoauueckoii cucteme xumudeckux 3iaemMeHToB /1. V1. MenneneeBa 1 0COOEHHOCTH CTPOEHUS AaTOMOB.
dusnueckue cBONCTBa HEMETAIIIOB. AJIJIOTPONHS HEMETAUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BaXHEHUIIMX HEMETAJUIOB (TaJIOr€HOB, Cephl, a30Ta, ¢ocdopa, yriepoga MU KpeMHHsS) M HUX COEIMHEHUH (OKCHIOB,
KHCJIOPOJICO/IEPIKALUX KUCIIOT, BOAOPOIHBIX COSIMHEHUMN).

[IprMeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Mertaibl. [Tonoxxenune metamnoB B [lepuoauueckoil cucteme xumudeckux >nemMeHToB [l. Y. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IIEKTPOHHBIX
00oJ10yeK aTOMOB MeTauoB. O6mue Gusnueckue cBoiicTBa MeTamuioB. CrijiaBsl METAIOB. DJIEKTPOXUMHUECKUH sl HAPSHKEHUH METalIoB.

XUMHYECKUE CBOMCTBA BAKHEUIITNX METAIIOB (HATPU, KaJIWH, KaJIbIIUMA, MarHUH, AJIIOMUHUHN, IIUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUH.

O61ue crocoObl Moay4YeHUs! MeTauIoB. [IpuMeHeHre MeTaIoB B OBITY U TEXHHKE.

OKclepUMEHTAIbHbIE METOJIbl M3YYEHUS BEIECTB U MX MpPEBpallleHHH: M3yuyeHHe KOJUIEKIUH «MeTalasl M CIUIaBbl», 00pa3lioB HEMETAJUIOB,
pelleHre AKCIEPUMEHTANbHBIX 3a/a4, HaOJII0JeHUWE W ONHCaHHE JAEMOHCTPALMOHHBIX M Ja0OpaTOPHBIX OIBITOB (B3aMMOJEHCTBHE THAPOKCHIA
QIIOMHUHUS C paCTBOpPaMH KUCIIOT U LIEJI0Uel, KaYeCTBEHHbIE PEaKIIMM HAa KATHOHBI METAJUIOB).

Pacuérnrie 3amaun.

Pacuérpl Macchl BemecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OJHOTO M3 yYacTBYIOIIMX B PEaKIHH
BEIIIECTB, pacu€Thl Macchl (00bEMa, KOJIMUECTBA BELIECTBA) MPOAYKTOB PEAKIUH, €CJIM OJJHO U3 BEIECTB UMEET IPUMECH.

XUMHA U KU3HDb
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Ponp xumun B o0ecrieueHUH 3KOJOTMYECKOM, SJHEPreTHUECKOW U MUIIEBOM 0€30MacHOCTH, pa3BUTHHM MeAULUHBL. [IoHATHE 0 Hay4HBIX METO/aX
MIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus 00 0OMMX HAYYHBIX MPUHLIUIAX TPOMBIIUIICHHOTO MOMYyYSHNUS BYKHEHIIINX BEIECTB.

YenoBek B MUpE BEUIECTB U MAaTEPUAIOB: Ba)KHEUIINE CTPOUTEIBHBIE MAaTEpHalIbl, KOHCTPYKIIMOHHBIE MAaTE€pHalIbl, KPACKH, CTEKIIO, KEPAMHUKA,
MaTepHabl AJIs SJIEKTPOHUKH, HAHOMAaTEepHaJlbl, OpPraHMYECKHE U MUHEPaJIbHbIE YA0OPEHMSL.

XuMHSL ¥ 3I0pOBbE YEJIOBEKa: IMpaBHJAa HCIOJIb30BAHUS JICKAPCTBEHHBIX IPEMapaToB, MpaBuja OE30MacHOTO HMCIOJIb30BAHUS IPEIapaToB
OBITOBOW XMMHHU B IOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBsI3ed NMPH U3ydeHUH OOIIel U HeopraHudeckod XuMuHU B 11 Kilacce ocyllecTBIIsI€TCs Yepe3 UCIOIb30BaHUE Kak
OOLINX €CTECTBEHHO-HAYYHBIX IMOHATUH, TaK U MOHITUH, SBISIOUIUXCS CUCTEMHBIMU JJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: HAy4yHBId (aKT, TUMOTE3a, 3aKOH, TEOpHs, aHalu3, CUHTE3, KiIacCH(UKAIMs, NEpUOTUIHOCTS,
HaOJr0IeHNe, SKCIIEPUMEHT, MOCITUPOBaHNE, U3MEPEHUE, SIBICHUE.

®usnka: marepusi, JHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOI, PAJIUOAKTUBHOCTb, MOJIEKYJA, DJHEPT€TUUYECKUNA YPOBEHb,
BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, GU3NYECKUE BEIUUNHBI U €AMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opranusM, 3KkocucremMa, ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPOIbI, TTOJE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: XMMU4ecKasi MPOMBIIIJIEHHOCTh, METAJULYPTrHsl, IPOU3BOICTBO CTPOUTEIBHBIX MATEPHAIIOB, CEIbCKOX03HCTBEHHOE NTPOU3BOJICTBO,
MUIIEeBasl MPOMBIIUIEHHOCTD, (hapMalleBTUYECKas MPOMBIIIIEHHOCTh, MPOU3BOACTBO KOCMETHYECKHUX IpernapaTroB, MPOU3BOACTBO KOHCTPYKIMOHHBIX

MaTCpHraJIOB, SJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTCXHOJIOTHUH.
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INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA
JIMYHOCTHBLIE PE3VJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OO0YYAIOUIMMUCS IPOrpaMM CpelHero oouiero oopazoBaHusi (JIMYHOCTHBIM,
MeTanpeAMEeTHBIM U IpeaMeTHbIM). HaydHo-mMeToquueckoi OCHOBOM i pa3paOOTKH IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS MPOTPaMM CPEIHETrO
00111ero 00pa3oBaHus SBIISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO.

B cooTBeTcTBUM C CHCTEMHO-ACITEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JMYHOCTHBIX PE3yJbTaTOB OCBOCHHS IpeameTra «XHMMHUSA» Ha ypOBHE
CpeaHero o0miero oopa3oBaHus BbIICTICHBI CIEIYIONINE COCTABISIONINE:

OCO3HaHHE OOYYaIOLUMUCS POCCHMCKOW TPaKTAHCKOM HASHTHYHOCTHU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIPE/ICIICHUIO;

HaJIM4YnC MOTHUBAIIUHN K O6yT-I€HI/IIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW W MCTOPHUYECKHUX Tpaaulnii 0a30BOil HayKu
XUMUH;

TOTOBHOCTh W CIIOCOOHOCTH O6yanOHIHXC$I PYKOBOJACTBOBATLCA B cBoen ACATCIIBHOCTH HEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYITUMU
1[EJIOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

HAJIMYHUE MPABOCO3HAHMS SKOJIOTHYECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIETTH U CTPOUTH )KM3HEHHBIE TITaHBbI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHS TIpeaMeTa «XUMHs JOCTUTAIOTCS B €IMHCTBE YU€OHOW M BOCTIUTATEIHLHON JIEATEIHHOCTH B COOTBETCTBUU C
TYMaHUCTUYCCKUMHU, COMUOKYJIbTYPHBIMH, NYXOBHO-HPABCTBCHHBIMH LCHHOCTAMHU U UACATIaMU pOCCHﬁCKOFO TpaXXIaHCKOI'o 06H1€CTBa, IIPUHATHEIMU B
o0IIecTBe HOPMaMH 1 TIPABHJIAMU TIOBEJICHUS, CIIOCOOCTBYIOIIIMMH MTPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M HDABCTBEHHOT'O CTAHOBIICHUS JIMYH OCTH
00yJaromuxcs.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHSI TIpeaMeTa «XUMHUS» OTPaXaroT C(HOPMHUPOBAHHOCTH OMBITA MO3HABATENBHON U MPAKTUYECKON J1eSITENbHOCTU
o0y4aromuxcs Mo peaau3aluy NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YKCJE B YACTH:

1) rpaxk1aHCKOTO BOCIIUTAHHUS:
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0CO3HaHMsI 00YUarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 00A3aHHOCTEH, yBa)KE€HHs K 3aKOHY U IIPAaBONOPSIKY;

IIPEJICTaBICHUS O COLMAIbHBIX HOPMaX U MpaBUiIaxX MEXINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATENPHOCTH NpPU CO3/JaHUHM YYEOHBIX IPOEKTOB, PEUICHWH y4eOHBIX W IO3HABATENbHBIX 3ajad,
BBINOJIHEHUHM XUMHUYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTH IIOHMMAaTh M NPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTMKY M apryMeHThl APYrMX IpH aHajIu3€ pa3IUYHBIX BUIOB Y4eOHOH
JeSITEIIbHOCTH;

2) naTpUOTHUYECKOI'0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY M HAyYHOMY HacleUI0 OTE€YECTBEHHONW XUMUM;

YBa)KEHHs K IPOILIECCYy TBOPUECTBA B O0JIACTH TEOPUM M IPAKTUYECKOTO MPUMEHEHUS XUMHM, OCO3HAHHUS TOTO, YTO JOCTHKEHMS HAyKU €CTh
pe3yJIbTaT AJIUTENbHBIX HA0II0IEHUH, KPONOTIUBBIX SKCIIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca U IO03HABATEIbHBIX MOTHBOB B IOJYYEHMHM M IOCIEAYIOUIEM aHalIW3€ MH(OpMalUU O MEPENOBBIX JOCTHKEHUSIX COBPEMEHHOMN
OTEUYECTBEHHON XMMMHY;

3) 1yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAaIlUH, CBA3aHHbIE C XUMUYECKUMHU SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTHPYSICh HA MOPaIbHO-
HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MIOBEJICHUE U MTOCTYIKH CBOUX TOBApUUIEH C MO3UIMM HPAaBCTBEHHBIX U NMPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUM
3TUX MOCTYIKOB;

4) hbopmupoBaHUS KYJIbTYPHI 310POBbS:

MOHUMaHMS EHHOCTEN 3J0POBOTO U 0€30MacHOro 00pasa KHU3HH, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOJTr0IeHHsI TIPaBIIT 0€301aCHOTO 00paIeHUs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM KU3HU U B TPYIOBOH JESITEIBHOCTH;
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IOHUMAaHMs LIEHHOCTH NPaBUJI MHIMBUAYAJIBHOTO M KOJUIEKTUBHOIO O€30MAaCHOrO MOBEACHUS B CUTYaLUSAX, YTPOXKAIOIUX 3A0POBBIO0 U JKU3HU
JIIOJICH

OCO3HAHMS MTOCTICICTBUI U HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS alKOT0JIsl, HAPKOTUKOB, KYpPEHHU);

5) TpyZA0BOr0 BOCIIMTAHUS:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Yy4e€OHO-HCCIENI0BATENbCKON JESITEeIbHOCTH, OOLIECTBEHHO II0JIE3HOM, TBOPYECKOH M APYrHX BHUAAX
NeSITeIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUYECKHUX 3a/1a4 COMATbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K IPaKTUYECKOMY U3YyUSHHIO Po(eccuil pa3nuyHoOro posa, B TOM YHMCJIe HA OCHOBE IPUMEHEHHUS IPEMETHBIX 3HAHUHN 110 XUMUH;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYy10BOM J1eATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIMBHUAYAJIBHON TPAaeKTOPUH 0O0pa3oBaHus, Oymymiei npodeccuu u peaau3anuy coOCTBEHHBIX JKU3HEHHBIX
IUTAHOB € YYETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTE!N 00I11eCTBa;

6) 9KOJIOIMYECKOr0 BOCITUTAHUS:

9KOJIOTHYECKH 11eJ1eCO00pa3HOro OTHOLIEHUS K IPUPOE, KaK UCTOYHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHHUS TI00aJILHOTO XapaKkTepa 3KOJIOTrHYCCKUX HpO6J’I€M, BJIMAHUA OKOHOMHUYCCKUX IMPOLECCOB HAa COCTOAHUC HpHpOI[HOﬁ u COHHaJII)HOfI
Cpenpl;

0CO3HaHMsI HEOOXOAUMOCTH HCIIOJIb30BAaHMS JOCTHXKEHUM XMMUH JJIS1 pEIIEHHUs] BOIIPOCOB PALMOHAIBHOTO NMPUPOJIOTIONIb30BAHMS;

AKTUBHOTO HENpUATHS JAEHCTBHM, MNPUHOCIIIUX BpeA OKpYXalolleld NpUpoAHON cpene, yMEHHUS MPOTHO3UPOBATh HEOJIAronpusTHbIE
OKOJIOTHYCCKHE MMOCIICACTBUA IPEANTPUHUMACMBIX ﬂGﬁCTBI/Iﬁ " OpCaoTBpaIllaTh UX;

HaJIMYUAg Ppa3BHUTOr0 3KOJOTMYCCKOr'0 MBINIJICHUSA, YKOJIOTHYECKOMN KYJIbTYpPBI, OIIbITa ACATCIBHOCTU IKOJIOTUUECKOH HaIpaBJICHHOCTH, YMCHUA
PYKOBOJICTBOBAThCSl HMU B MTO3HABATENBbHOM, KOMMYHUKAaTUBHON M COILIMAIbHOM MPAKTHKE, CIIOCOOHOCTU U YMEHHS aKTUBHO ITPOTUBOCTOSATH U1€ OJIOTHH
xemodoouu;

7) IEeHHOCTU Hay4YHOTI'O IO3HAHUS:

Cc(OPMHPOBAHHOCTU MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOIIECTBEHHOHN NMPaKTHUKH;
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MOHUMaHHS CIeNU(UKNA XUMHUH KaK HayKH, OCO3HAHMsI €€ poii B POPMUPOBAHUH PALIMOHATIBHOTO HAYYHOTO MBINUICHUS, CO3IaHUU LIEIOCTHOTO
IpeCTaBiICHUs 00 OKPYXKAloIeM MHpE KaK O €AMHCTBE HPUPOABI M YEIOBEKa, B MO3HAHWW HPUPOAHBIX 3aKOHOMEPHOCTEH M pELIeHWH Hpobiem
COXpaHEeHHS TPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHUU JIJIsl COBPEMEHHOW IUBHIM3AIMK: B €€ TYMAHHCTUYECKOW HAINPaBICHHOCTH W BA)XKHOW POJH B
CO3JIaHUH HOBOM 0a3bl MaTEPUAIBHOM KYJIBTYPhI, PEIICHUH TII00ATBHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, SHEPTETUICCKOM,
MUIICBONM M 3KOJOTUYECKOW O€30MaCHOCTH, B PA3BUTHH MEIHMIIMHBI, OOSCIICUCHUN YCIIOBUH YCIICIIHOTO TPYAA M IKOJOTHYECKH KOM(OPTHON KU3HU
Ka)KJI0TO WiIeHa o0IeCcTBa;

€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH: IOHMMAaHUS CYIIHOCTH METOJIOB IIO3HAHMS, HCIOJb3yEMBbIX B ECTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIIOJIB30BaTh MOJyYaeMbIe 3HAHUS I aHAIM3a U OOBSICHEHUS SBJICHUN OKPYIXKAIOIIErO0 MUPA W MPOUCXOMANIMX B HEM M3MCHCHUH, YMCHHS JENIaTh
000CHOBaHHBIE 3aKJIIOYEHUS Ha OCHOBE Hay4YHBIX q)aKTOB 1 UMCIOIUXCA JaHHBIX € LCJIbIO ITOJYUCHUA JOCTOBCPHBIX BHIBOJOB;

CIOCOOHOCTH CaMOCTOSITEJILHO MCII0JIHL30BaTh XUMUYECKHUE 3HAHUS AJId pCIICHUA HpO6JIeM B pCAJIbHBIX JXU3HCHHBIX CUTYyallUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENILCKOM NesATeIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEphIBHOMY OOpa30BaHMIO M €caMOOOpa30BAaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUN 1O XMMHU B
COOTBETCTBUH C ) KU3HCHHBIMHU l'IOTpe6HOCT$[MI/I;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IMUHBIX cepax NpoPecCHOHATbHON AESITETbHOCTH.

METAIIPEIMETHBIE PE3VJIbTAThBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS YU€OHOTO MpeaMeTa « XUMHUs» Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHMs BKIIOYAIOT:

3HauYMUMBIE JJI1 (OPMUPOBAHUS MUPOBO33PEHHS 00YyUAIOIINXCSI MEXAUCHUIITIMHAPHBIE (MEKIIpeIMETHbIE) 00IlIeHayUYHbIe TOHSTHSI, OTPa’KaIOIIUe
OCIIOCTHOCTH HaquOﬁ KapTUHBI MHUpa U CHCI_[I/I(l)I/IKy METOJOB IMO3HAHUSA, HCIIOJB3YEMBIX B C€CTCCTBCHHBIX HayKaxX (MaTepI/IH, BCIICCTBO, DHEPIUA,
SBJICHHE, TMPOILIECC, CUCTEMa, HAay4yHBbIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIel0BaHHE, HAONI0JIeHHE, H3MEpEeHHE,
9KCIIEPUMEHT U IPYyTHE);

VHUBEpCaIbHBIE  y4cOHBIC JcHCTBUA  (TTO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, pPETYyIsTHBHBIC), oOecrmeyuBamme (GopMUpOBaHUE
(GYHKIIMOHATBHON IPaMOTHOCTH M COIIMATBHON KOMIIETEHITUH 00YYaIOINXCS;
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CIIOCOOHOCTh OOYYArOIIMXCSI HMCIOJIB30BaTh OCBOSHHBIE MEXKIUCIMIUIMHAPHBIC, MHPOBO33PEHYECCKHME 3HAHHMS M YHUBEpCAJIbHBIC Y4cOHBIC
JICUCTBUA B IO3HABATEIBbHOW U COLIMAIIBHON IIPAKTHKE.

MeTtanpeaMeTHbIE Pe3yNIbTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCAIBLHBIMH YU€OHBIMU TO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH
NEUCTBUSIMU.

OBnazieHne yHUBEPCATbHBIMUA YICOHBIMU ITO3HABATEIHHBIMH JICHCTBUAMMU:

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITEIIEHO (JOPMYITUPOBATEH U aKTyaTM3UPOBATH MIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LU JIEATEIbHOCTH, 3a/1aBasi NapaMeTpbl U KPUTEPUH UX JOCTUKEHUS, COOTHOCUTh PE3YyJbTaThl ACSITEIbHOCTU C MOCTAaBJICHHBIMU
LEIAMU,

WCIIOJIB30BaTh MPU OCBOCHUW 3HAHUN MPHUEMBI JIOTHYECKOTO MBIILIIEHUS — BBIACISATH XapaKTepHbIC MPU3HAKH TOHATHH W yCTaHABJIMBATh HUX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHUS OT/ICIBHBIX (PAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHMS M KPUTEPUH I KIIaCCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBIMBATh IPUUNHHO-CIICACTBEHHBIE CBS3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykAeHUs (MHIYKTUBHBIE, JENYKTUBHBIC, 110 aHAJOTWUH), BBISBIATH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSAX, (POPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOIIecCe MO3HAHUS, UCTIOb3yeMble B XUMUU CUMBOJIHYECKHE (3HAKOBBIE) MOJAEIH, MIPeoO0pa30BhIBATh MOEIbHbIE MPEICTaBICHUS
— XMUMHYECKHUH 3HAK (CUMBOI) 3JIEMEHTa, XUMHUYecKas (opMyna, YpaBHEHHE XUMUYECKON peaKIHH — MPHU PELICHUH Y4eOHBIX MMO3HABATEIbHBIX U
MPaKTUYECKUX 3a/1ad, TPUMEHSITh Ha3BaHHBICE MOJCIIbHBIC TPEACTABJICHUS I BBIABICHHUS XapaKTEPHBIX MPU3HAKOB HM3YYaeMbBIX BEIIECTB U
XUMHYECKHUX PEAKIUM.

2) 6a30BbIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

BJIQJIETh OCHOBAMH METOJI0OB HAYUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHii;

dbopMyIUpOBaTh IEIM U 33/Ja4d HMCCIEIOBAHUS, MCIOJIb30BaTh MOCTABICHHBICE M CaAMOCTOSATEILHO C(HOPMYIHpPOBAHHBIE BOIPOCH B KaueCTBE
WHCTPYMEHTA IMO3HAHUS M OCHOBHI I (POPMUPOBAHUS THITOTE3BI 11O MPOBEPKE NMPABUIIBHOCTH BBICKa3bIBAEMBIX CYXKICHUIA;
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BJIQ/IETh HABBIKAMHU CAMOCTOSTEIHHOTO IJIAHHUPOBAHUS U MPOBEICHUS YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOZIOM TIPOIIecCa, CaMOCTOSITEIbHO IPOTHO3MPOBATH €ro pe3ynbpTar, (OopMyIHpoBaTh OOOOIIEHHS W BBIBOJABI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3YNIbTATOB MCCIEA0BAHUS, COCTABISTE OOOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

MpUOOpPETaTh OMBIT YUEHUYECKON UCCIIEIOBATEIbCKOM U MPOEKTHOMN NEATENbHOCTH, MPOSIBISITh CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOM Y
MOMCKY METOJIOB PEICHUSI MPAKTUYECKUX 33]1a4, IPUMEHEHHIO Pa3IMYHbIX METO/IOB TTO3HAHMUS.

3) pabora ¢ uHpOopMaIUELH:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POPMAIUK (HAYIHO-TIOMYIISIPHAS JIUTEPATypa XUMHUYECKOTO COJIEPIKAHMSI, CIIPABOYHBIE TTOCOOUS,
pecypcbl MHTepHeTa), aHaIM3UpOBaTh MHQPOPMAIUIO Pa3IUYHBIX BUAOB U (POpPM MpeAcTaBleHHUsS, KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUHBOCTH;

(opMyIHpOBaTh 3aIIPOCHI M IPUMEHSATH Pa3IMYHbIE METOJIBI IIPH MTOMCKE U 0TOOpe WH(pOpMAINK, HEOOXO MO /IJIsl BHITIOJTHEHUST yIEOHBIX 3a/1a4
OIPEIEIIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHHsI HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaIbHYIO (hOpMy IpeCcTaBIeHUs HHPOPMALIUU (CXeMbl, rpadUKu, TUarpaMMbl, TaOJIULbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh Hay4YHBIH SI3bIK B KAu€CTBE CPEACTBA MpU paboTe ¢ XUMHUYECKOM HMH(OpMalMen: MPUMEHITh MEXIpeIMeTHbIe (pu3nyeckue u
MaTeMaTU4YeCKHe) 3HaKU U CUMBOJIBL, (hOpMyJibl, a00peBUaTypbl, HOMEHKIIATYPY;

UCIIO0JIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJIATHOCTH.

OBnaneHne yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU I€HCTBUAMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TEMbI B XOl€ IMajiora U/uiu AUCKYCCUH, BBICKAa3bIBATh UEH, (POPMYIHPOBATH CBOU MPEIOKEHHU
OTHOCHUTEJILHO BBITIOJIHEHUS TIPETIOKEHHOH 3aa4u;

BBICTYIIaTh C NIPE3EHTALMEN PE3YIbTATOB IIO3HABATEIBHOM EATEIBHOCTH, ITOJIYYEHHBIX CAMOCTOSITEILHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH
BBINOJIHEHUH XUMHUYECKOT0 IKCIIEPUMEHTA, IPAKTUUYECKOM pabOThI 10 MCCIIEOBAHUIO CBOMCTB M3Y4YaeMBIX BEIIECTB, peaIH3alii Y4eOHOTro MpoeKTa 1
(dbopMynupOBaTh BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHBIX UCCIECAOBAHUN MTyTEM COTIaCOBAaHHUS MO3UIMI B X0/1€ 00CYKIECHUS 1 0OMEHAa MHEHUSIMHU.

OBnazneHne yHUBEPCAIbHBIMU PETYISTUBHBIMU ACHCTBUIMMU:

19



CaMOCTOSITEJIHO IUIAHUPOBATh U OCYILECTBIATH CBOKO MIO3HABATEIBHYIO IEATEIbHOCTD, ONIPEAEIss €€ LeNIN U 3aJa4i, KOHTPOJIMPOBATh U 110 Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeAiaracMblii alrOPUTM JCUCTBUI MPH BBHINOJHEHUN y4eOHBIX M MCCIIEIOBATENbCKUX 33/a4, BEIOUpaTh Hauboee
3 GEKTUBHBIHN CIIOCOO UX PEIICHHS C YIETOM MOTyYSHHS HOBBIX 3HAHUI O BEIIECTBAX U XMMUYECKHUX PEaKIUsiIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JESATEIHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3VIJIBTATDI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMuUs» OTpaXkaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUN O XUMHUECKOW COCTABIAIOIIEH €CTECTBEHHO-HAayYHOW KapTHHBI MHUpA, POJIM XUMHM B MO3HAHUU SBJICHUN
IpUpObl, B (OPMUPOBAHUH MBIIUICHUS M KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHATIBHON I'PaMOTHOCTH, HEOOXOAMMOM 11 pellieHHs MPAaKTUUYECKUX 3a1a4
Y DKOJIOTUYECKU OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 370POBbIO U IIPUPOAHOM CPELE;

BJIQJICHUE CHCTEMOM XMMMUYECKHUX 3HaHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOUINE MOHSTHUS (XUMUYECKHI 3JIEMEHT, aToM, AJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHULIATEIbHOCTh, XUMHUECKas CBsI3b, CTPYKTypHas popmyina (pa3BEpHyTast U COKpaliéHHas), MOJIb,
MOJISIpHAsi Macca, MOJISIpHBIA 00bEM, yriepoJHbIi cKeneT, GyHKIMOHANbHAs TPYIINa, paauKall, H30MepHsi, H30Mepbl, TOMOJIOTHYECKUH psijl, TOMOJIOTH,
YII€BOIOPOAbI, KUCIOPO U a30TCOJIEpKaINe COSAUHEHNS, MOHOMED, OJUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYIISIPHBIE COEAMHEHHUS); TEOPUU U
3aKOHBI (TEOpHs CTpOeHHs opraHuueckux BemecTB A. M. ByTiepoBa, 3akoH cOXpaHEHHs MacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XMMHHU; MUPOBO33PEHUYECKHE 3HAHMS, JIeXKAll[e B OCHOBE MIOHUMAHUs IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SABJICHUH, (aKTOIOrMUECKHE CBEICHUS
0 CBOicTBax, cocTaBe, MOJYyYEeHUH U O€30MaCHOM HCMOJIb30BAHUU BAKHEMIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATEIbHOCTH
YeJI0BeKa;

c(OpPMUPOBAHHOCTh YMEHUN BBIABJIATH XapaKTEpHbIE MPU3HAKHU MOHSATHH, YCTaHABIMBATh MX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME
MOHSITHS IIPH ONIMCAaHUM COCTaBa, CTPOEHUS U IPEBPAILEHNUN OPraHUUYECKUX COEIMHEHNN;

c(OPMHPOBAHHOCTh YMEHHUH HCMOJb30BATh XUMHUECKYIO CHUMBOJHUKY Ul COCTAaBJICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIlEHHON) (hOpMys OPraHWYECKUX BEIIECTB U YPaBHEHUM XMMHYECKHUX PEaKLMM, U3rOTaBIMBaTh MOJAEIM MOJEKYJ OPraHMYECKHUX BEIIECTB JUIs

HUIUTIOCTpalli UX XUMHUYCCKOI'0 U MPOCTPaHCTBEHHOT'O CTPOCHUSA,
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c(hOpMUPOBAHHOCTh YMEHHH YCTaHABJIMBATh IPUHAJICKHOCTh M3YYCHHBIX OPraHWYECKMX BEIIECTB II0 WX COCTaBy M CTPOCHHIO K
onpeAcnEHHOMY KIIacCy/TpyIIe COSAUHEHHH (YTrIeBOIOPOIbI, KUCIOPOI U a30TCOACPIKAIINE COSTUHCHNUS, BRICOKOMOJICKYIISIPHBIC COSAMHCHHUS ), JaBaTh
UM Ha3BaHMA 10 cucreMarndeckoil HomeHkiarype (IUPAC), a Takxe NpUBOANUTE TPUBUAIBHBIE HA3BAHUS OTJCIIBHBIX OPraHMYECKUX BEUIECTB (ITUJICH,
MIPOIMJICH, aIleTHJICH, STHJICHIJUKOJb, TIHIEPpUH, (BeHos, ¢opMampiaerua, aneTanbJerd]l, MypaBbHHAs KHUCJIOTa, YKCYyCHas KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmal, eJUTF0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACIATh BUIbl XMMHUYECKOU CBSI3M B OPraHUYECKUX COCTUHEHUAX (OJMHAPHBIE U KPaTHBIC);

c(OpPMUPOBAHHOCTh YMCHHSI IPUMEHSTH ITOJIOXKECHHS TEOPUU CTPOSHUS OpraHuYecKux BemecTB A. M. ByTtiepoBa 1t 00bsICHEHHS] 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHMSI; 3aKOH COXPAaHCHHsI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH Pa3InYHBIX
KJIACCOB OPTaHWYECKUX BEIICCTB (METaH, 3TaH, JTWJICH, IMPONHJICH, areTwieH, OyraaueH-1,3, MerunOyramueH-1,3, OeH30J, METAaHOJ, 3TaHOI,
STHJICHTJIMKOJb, TIUIEPUH, (DEHOJ, ameTanbJerui, MypaBbUHAS M YKCYCHAas KHCIIOTBHI, TJIFOKO3a, Kpaxmaj, IeJUII0JI03a, aMHHOYKCYCHAs KHCIIOTa),
WJUTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIMX XUMHUYECKHUX PEAKIMH C HUCIHOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hopMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HICTOYHUKH YTJIEBOJOPOIHOTO ChIPhs (HE(Th, MPUPOIHBIH a3, Yrojhb), CIIOCOOBI UX IEPEPAOOTKU U
MPaKTUYECKOe MTPUMEHEHNE TTPOIYKTOB NIEPepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOAMUTH BBHIYHUCICHHS MO XUMHUYECKUM YPaBHEHUSM (Macchl, 00bEMa, KOTUYECTBA MCXOJHOTO BEIIECTBA WIH
MPOYKTa PEaKIUU O U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUN OO0 OCHOBHBIX METOJIaX HAYYHOTO MMO3HAHUS, UCIOJIB3YEMbIX B XHUMHUH MPU HU3YYCHHUH
BEIIIECTB M XMUMHUYECKUX SIBIICHUN (HAOIIOIEHHE, M3MEpPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHKE), UCIIOIB30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS IS
MPUHSATUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAlIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUU COOIIO/aTh MPaBHIa MOJB30BAHUS XUMHUYECKOW IMOCYION M J1a0OpaTOpHBIM O0OpYyIOBaHHEM, a TAaKKe MpaBUia

O6paHleHI/I$I C BEMIECCTBaAMU B COOTBETCTBUHU C HHCTPYKIHAMU IO BBIITOJTHCHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB,
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Cc(OPMHPOBAHHOCTh YMEHMH IJIAHUPOBATH U BBIIOJIHATH XUMHUYECKUH SKCHEPUMEHT (IIpEeBpAIlEHUs] OPraHWYECKUX BELIECTB IPU HarpeBaHHH,
NOJyYeHUE ATHIICHA M HM3YYCHHE €ro CBOWCTB, KaYECTBEHHBIC PEAKIIMM OPraHWYECKHUX BEIIECTB, JCHATypauus OeNKOB MpPHU HAarpeBaHHHM, LBETHHIC
peakiuu OenKOB) B COOTBETCTBMU C MpPaBUJIAMHU TEXHUKM O€30MaCHOCTH TNpPU OOpalleHHUH C BEIIECTBAMH W JIAOOPAaTOPHBIM O0OPYIOBaHHEM,
IPEACTaBIATh PE3yJIbTaThl XMMUYECKOIO HKCIEpUMEHTa B (OpME 3alMCH YpPaBHEHMH COOTBETCTBYIOIIMX peaklUuil U (popMyaupoBaTh BBIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUECKU aHATM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO, TOTYYaeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CPEICTBA MacCOBOM
uHpopmanuu, IHTEpHET U APYTHX);

c(OPMHUPOBAHHOCTh YMEHMH COOJIOAATH IMpaBHJa HKOJOTHUYECKU LIEIecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JAEATENBHOCTU B IIEJAX
COXPAHEHMs CBOET0 3J0POBbsl M OKpYXarolled NPUPOJHOM Cpelbl, OCO3HABaTh ONACHOCTh BO3JEMCTBUSA HA KHUBBIE OPraHU3MBI OIpPEACIEHHBIX
OpPraHMYeCKHUX BEIIECTB, MOHUMas cMbichn mokazatens [1JIK, moscHsATe Ha mpumepax crmocoObl YMEHBIIEHUS W TPEIOTBPALICHUS WX BPETHOTO
BO3/ICHCTBUS Ha OPTaHU3M UYEIIOBEKA;

JUIs 00yJaroIuXxcs ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMM 3]I0OPOBbS: YMEHHE NMPUMEHATh 3HAHMS 00 OCHOBHBIX JIOCTYIHBIX METO/aX MO3HAHHUS
BEIIIECTB U XMMUYECKUX SIBIICHUI;

JUISL CIIENIBIX W CIAO0OBUAANIMX OOYYarOIIMXCs: YMEHHE HCIOJIb30BaTh penbedHO-TouedHyI0 cucTteMy oOo3Hauenuid JI. Bpaiins s 3ammcu
XUMUYECKUX (HOPMYII.

11 KJIIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHu4eckas XUMHUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEICTABICHUN: O XMMHUYECKON COCTaBISIOLIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa, POJIM XUMUU B MO3HAHUU SIBICHUUN
pUpObl, B GOPMUPOBAHUY MBIIUICHHUS W KYJIbTYPHI IMYHOCTH, €€ (QYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM IS pEIICHUS] TPAKTUIECKUX 3aa4
U 3KOJIOTMYEeCKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

BJIaZICHUE CHCTEMOW XUMHYECKUX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XMMHUYECKHI JJIEMEHT, aToM, M30Tom, S-, p-, d-
JIEKTPOHHBIE OPOUTAIIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJIAPHBINA 00BEM, BAJIGHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTENIEHb OKUCIEHHSI, XUMHUYECKasl
CBs3b (KOBaJEHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpUCTAJUIMYECKas pPElETKa, TUIbl XMMHYECKMX PpEeakIUil, pacTBOp, 3JIEKTPOIUTHI,
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HERJIEKTPOJIUTHIL, ANEKTPOIIUTHYECKAS JUCCOLUAIINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIuu, XUMUYECKOE PAaBHOBECHE); TEOPUU
U 3aKOHBI (T€OpHUs BIIEKTPOJUTHUYECKOW auccolmanuu, nepuoaunyeckuil 3akoH JI. M. MenpneneeBa, 3aKOH COXpaHEHMs] Macchl BELIECTB, 3aKOH
COXPAHEHHUs U IPEBPALLEHUS DPHEPIHUM NPU XMMHUYECKHUX PEaKLMSIX), 3aKOHOMEPHOCTU, CUMBOJIMYECKUI S3bIK XMMHHM, MUPOBO33PEHUECKUE 3HAHUSA,
JeKalnye B OCHOBE MOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHHM, (PaKTOJIOTHYECKHE CBEICHUS O CBOICTBAaX, COCTABE, MOJTyYECHUU U
0€30MacHOM HCIOIb30BAaHUH BaKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY U MIPAKTHUECKOH IEATEIbHOCTH YEJI0BEKa;

c(OpPMUPOBAHHOCTh YMEHUI BBIABJIATH XapaKTEPHbIE MPU3HAKYU MOHATUM, YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME
HOHSTHS IIPU ONIUCAHUKM HEOPraHUYECKHUX BEIIECTB U UX MPEBpAlLEHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMUYECKYI0O CHMBOJUKY JJISI COCTaBJICHUS (OPMYJ BEUIECTB M yPAaBHEHUN XMUMHUYECKUX PEaKIIHil,
cucremarnuyeckyro HomeHkarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX HEOPraHMUECKUX BeUIeCTB (yrapHbId ra3, yriaeKuciablid ra3, aMMHUaK,
raiéHHasl U3BeCThb, HEeral€Hast U3BECTh, IUThEBAs COJIA, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHH OINPEAEIATh BAJICHTHOCTh U CTENIEHb OKHCIEHUS! XUMHUYECKHUX 3JIEMEHTOB B COCIMHEHUSX PAa3JINYHOTO COCTaBa, BUJ
XMMHUYECKON CBSI3U (KOBaJICHTHAs, MOHHAs, META/NINYecKasi, BOJAOPOAHAs) B COCAMHEHUSAX, TUIl KPUCTAIUIMUECKONW PEMIETKH KOHKPETHOIO BeIecTBa
(aToMHas1, MOJIEKYJIIpHAsl, MOHHAs!, METAJUTMYECKast), XapaKTep CpeJibl B BOJHBIX paCTBOPAX HEOPraHUYECKUX COCIMHEHHH;

c(OpMUPOBAHHOCTh YMEHHUIl YCTaHABIMBATh MPHUHAJJICKHOCTh HEOPraHWYECKUX BEILIECTB M0 MX COCTaBY K ONpEAeNIEHHOMY KiacCy/Tpyrie
CcoeIMHEHUH (ITPOCThIE BEIECTBA — METAJIJIbl U HEMETAJUIbI, OKCHU/Ibl, OCHOBAHUS, KUCIOThI, aM(OTEpHbIE THIPOKCHUIbI, COJIN);

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT nepuojaudeckoro 3akona J[. . MenneneeBa u J€MOHCTPUPOBATh €r0 CHCTEMATHU3UPYIOLIYIO,
OOBSICHUTENIBHYIO U TIPOTHOCTUYECKYIO (PYHKIIUY;

c(hOopMUPOBAHHOCTh YMEHHI XapaKTepPHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKHUX dJ1eMeHTOB 1—4 mepuoaoB [lepuonnueckoi cucTeMbl
xuMudeckux snementoB J[. WM. MeHaeneeBa, MCMONB3ysl TOHATHSA «S-, P-, d-3JEKTPOHHBIC OpPOUTAIN», «IHEPreTHYECKHUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M MX COEAMHEHHHU MO mepuoaaM M rpynnam [lepuoaudeckoil CMCTEMBI XMMUYECKHX

aneMenToB /. 1. Menneneena;
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c(OpMUPOBAHHOCTh YMEHUN XapaKTepHu30BaTh (OMHMCHIBATh) OOIIKME XMMHYECKHE CBOMCTBAa HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KIIACCOB,
MMOATBCPKAATh CyLICCTBOBAHUC TE€HETUYECKOU CBS3U MCKAY HCOPraHNM4YCCKUMHU BCIICCTBAMU C IMOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX
peaKuuii;

c(OpMUPOBAHHOCTh YMEHHMSI KJIaCCUPHUIMPOBATh XUMUUYECKUE PEAKIIUU IO PA3JIMYHBIM MPU3HAKAM (YUCIIy U COCTAaBY pEarupyrollux BeIIeCTB,
TerioBoMy 3G (HeKTy peakiiu, U3MEHEHUIO CTENIEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKuH, YIaCTHUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABIISATh YPABHEHUS PEAKIIMI pa3IMUHbBIX TUIIOB, MTOJTHBIC U COKpPAIIEHHBIC YPaBHEHHUS PEaKIIMil HOHHOTO OOMEHa,
YUUTBIBasA YCJIOBUA, ITPU KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA,

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIUU, TMOATBEPKIAIONINE KAYeCTBEHHBIH COCTAaB pA3JIMYHBIX HEOPraHUYECKUX BEILECTB,
pacro3HaBaTh ONBITHBIM MTYTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBaTh CYHUIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM IMMOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO
OajlaHca 3TUX PEaAKIUK;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XHMHYECKOW pEaKIUH OT pa3iuuHbIX (AKTOPOB; XapakTep CMEIICHUS
XMMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETo Bo3neicTBus (mpuHiun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XWMHUYECKHE IPOIECCHI, JEKAIIUe B OCHOBE MPOMBIIUICHHOTO TMOJTYYEHUSI CEPHOU KHCIIOTHI,
aMMHakKa, a Takke c(OpMHUPOBAHHOCTh MPECTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO POU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYHCICHHUS C HCIOJIb30BAHHEM TIOHSATUS «MaccoBas IO BEIIECTBA B PACTBOPE», OOBEMHBIX
OTHOIICHUI Ta30B MPU XUMHUECKUX PEAKIUAX, MACChI BEIIECTBA MM 00bEMa ra30B M0 U3BECTHOMY KOJIIMYECTBY BEIIECTBA, MACCE WIH O0BEMY OJHOTO
N3 Y4aCTBYOIIMX B pCaKIUH BCIICCTB, TCIIJIOBOI'O 3(1)(1)eKTa p€aKkuu Ha OCHOBC 3aKOHOB COXPAHCHHUA MACChl BCUICCTB, IMPEBPAIICHUA U COXPAaHCHUA
SHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHUN COOII0/IaTh MPaBHIIA MOJB30BAHUS XUMHUYECKOW MOCYIOW M JTaOOpaTOpHBIM O0OPYIOBaHHMEM, a TakKe IMpaBHIa
oOpailieHus C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMH IO BBITOJHEHUIO JTa00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUMN IUITAHUPOBATh U BBINOJHATH XMMHUYECKUH SKCIEPUMEHT (pa3sioKeHHE MEepOoKCHIa BOAOPOJa B MNPUCYTCTBUU
KaTajau3aTopa, ONpeiesieHue Cpelbl PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIBHOTO MHIUKATOpA, BIUSHUE Pa3IMYHbIX (AaKTOPOB Ha CKOPOCTh
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XUMHYECKON peaKkiuu, peakiii HOHHOTO OOMeHa, KaUeCTBEHHbIE PEaKIMK Ha cylbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHWUS, PEILICHUE
IKCIEPUMEHTANBHBIX 337a4 1mo TemaM «Metamibl» U «Hemeramnsl») B COOTBETCTBUM C IpaBHJIAMH TEXHUKH O€30MACHOCTH IMPH OOpameHuu ¢
BEIIECTBAMH M JIAOOPAaTOPHBIM OOOPYIOBAaHUEM, TMPEICTABIATh PE3YJIbTaThl XHMHUYECKOTO OHKCHepUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U GOpMyIupOBaTh BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHATH3UPOBATH XUMHUECKYIO HH(OPMAIIHIO, TOTYYaeMYIO U3 pa3HbIX HCTOUHUKOB (CPECTBA MacCcOBOI
KOMMYHUKaIuu, MHTepHeT U apyrux);

c(OPMHPOBAHHOCTh YMEHHU COOJIOAATH IMpaBHJa AKOJOTHYECKH LEIeCOOO0pa3HOTO TOBEACHUS B OBITY W TPYAOBOW JEATEIBHOCTH B IIEIISX
COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOAHON CPeJbl, 0CO3HABATH OMACHOCTH BO3/ICHCTBUS HA JKUBBIE OPTaHU3MbI ONPEIeIEHHBIX BEIIECTB,
nonnmasi cmbica nokasarens [1/IK, moscHsATe Ha mpuMepax crmocoObl YMEHBIIEHHS M MPEIOTBPALICHUS WX BPEAHOTO BO3ACHCTBHS HA OPraHU3M
YeJI0BEKa;

JUIsl 00YYarOIIMXCSl C OTPAaHMYEHHBIMM BO3MOXHOCTSMHU 3/I0POBBS: YMEHHE IPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAaX MO3HAHUS
BEILECTB U XUMUYECKUX SIBJICHUN;

JUISL CTICTIBIX U CIHA0OBUASIIMX OOYYarOIIMXCS: YMEHHE HUCIOJb30BaTh pelbeHO-TOUCUHYI0 cucTteMy obo3HaueHuil JI. bpaiins ans 3amucu

XUMUYECKUX (HOPMYII.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/
NMPOrpaMmblI Bcero KoﬁﬂTpO‘m’m’le H[%aKanecmae o0pa3oBaTejbHbIe
padoThI padoThI pecypesi
Pa3nes 1. Teoperuueckue 0CHOBBI OPraHMYecKOi XUMHUH
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — AJKAHBI 2
99 HenpenenbHble yriaeBoJOpObl: alIKEHBI, 5 1
' aJIKaJueHBbl, aJIKHHBI
2.3 ApoMaTu4ecKue yriieBoAOpObI 2
24 [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB U 3 1
' uX rnepepadoTka
Hroro mo pazueny 13
Paznen 3. Kuciopoacoaep:xaniue oprannyeckue coeinHeHust
3.1 Cruptsl. @eHon 3
39 Anpneruasl. KapOoHOBBIE KUCTOTHI. 7 1
' CrnoxHble 2(hupbl
3.3 YrireBos! 3 1
Hroro no pazneny 13
Pa3nes 4. AzoTcoaepskaiue OpraHn4ecKue coeJHHEeHHs
41 AMUHBI. AMUHOKHUCIOTHL. benku 3
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Uroro no pazgeny

Paspnen S. BeICOKOMOJIEKY/ISIPHBIE COCAUHEHHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero Ko;npom)m,le HpﬁaKaneCKne 0GPA30BATETBLHBIE
padoTsI padoThbI pecypesI
Pasjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonudeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB JI. 1. Menaeneera
19 Crtpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazueny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 Mertannbl 6 1
2.2 Hewmerannsl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX 5
' BEIIECTB
Hroro no pazgeny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 ‘ XUMus U KHU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKaneCKne fll3y'{ CHHS 36;)1;1; OBATEILHEIC
padoThI padoTshI pecypcb
1 [Ipenmer  OpraHM4YecKOM  XUMUH, eé 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopus CTPOCHUS OpraHUYEeCcKuX
2 coenquHeHuil A. M. bytnepoBa, €€ OCHOBHbIE 1
HOJIOKEHUS
IIpencraBienue 0 KJ1accu(uKanuu
3 opraHMueckux  BemiectB. HomeHknarypa 1
(cuctemaTnyeckasi) 1 TpMBHAJIbHbIE Ha3BaHUS
OpraHMYECKUX BEILECTB
4 AJKaHBI: COCTaB u CTPOCHHE, 1
TOMOJIOTHYECKHUH PsifL
5 Meran U JTaH — MIpOCTENIINE 1
IIPEJICTaBUTENIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONWCTBA 1
7 OTuneH W OponwiIeH —  IpocTeimue 1
MPEJICTAaBUTENIN ATKEHOB
8 [Ipaktuueckass padora Ne 1. «Ilomyuenue 1 1
STWJIEHA Y U3yYEHHUE ETO CBOMCTBY
ATKagueHBl. byranuen-1,3 51
9 MeTmnoyTaauen-1,3. [MTomyaenne 1
CUHTETHUYECKOTO KayuyKa ¥ pEe3HHbI
AJIKUHBI: cOCTaB U OCOOEHHOCTU CTpPOEHHS,
10 FOMOJIOTMYECKUH  pAld.  AueTwieH  — 1

MPOCTEUIIINNA MPEJICTABUTEIb AIKUHOB

29



11

12

Bbluuciienuss 1o ypaBHEHUIO XUMHUYECKOU
peakuuu
Apenbl: OeH30 W TONyol. TOKCHYHOCTB
apeHoB

13

14

15

16

17

I'eneTmueckas CBA3b Yri€eBoaopoaosB,
IMpUHAJICIKAIUX K pa3JIMYHbIM KjlaCCaM

[lpuposHble UCTOYHHMKH  YTJIIEBOJOPOIOB:
HPUPOIHBIN ra3 U NOIMYTHbIC HEPTSHBIC I'a3bl,
HE(PTh U POIYKTHI €€ TIepepadoTKu
[IpuponHblE  MCTOYHHMKH  YIJIEBOJOPOJIOB:
IPUPOIHBIN ra3 U NOIMYTHbIC HEPTSHBIC I'a3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu

KonrpomnbHas pabota 1o paszzaeny
«YTneBogopoas»
[IpenenbHble OJIHOATOMHbBIE CIUPTHI:

MCTAHOJI 1 OTaHOJI. BO,[[OpO,[[Ha}I CBA3b

18

19

MHoOroaTOMHbIE CHOUPTHL: ITUJICHIVIMKOIb H
TIULIEPUH

@DeHo: CTpOEeHUE MOJIEKYJbl, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20

21

22

Anpreruasl: popManbIeru U aneTaibAerus.
AneToH

OnHOOCHOBHBIE TIpelieNbHble KapOOHOBBIE
KHCJIOTHI: MypaBbHHAs M YKCYCHAsI
[TpakTnueckass pabora Ne 2. «CsolicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

24

CreapuHOBasi M OJICMHOBAsl KHUCIOTHI, Kak
MIPEACTABUTENH BBICITUX KAPOOHOBBIX KHUCIIOT
Mpbuta Kak COJMM  BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ASHCTBHIE

25

Cnoxuble  3(Qupsl  Kak  NPOU3BOAHBIC

30




KapOOHOBBIX KHUCJIOT. ['MAPONU3 CIIOKHBIX
3¢upoB

26 Kupsr: THJIPOJTU3, MIPUMCHEHHUE, 1
OuoJstornueckas pojb )KHPOB
VYrieBomsr: COCTaB, KJaccuukanus.

27 Baxneiiime — npeacTtaBUTenu:  IUIIOKO3a, 1
bpykTO3a, caxapo3a

28 Kpaxman u 1emiono3a Kak HPHPOIHBIC 1
TIOJIUMEPHI
KonTponsHas pabota 1o pazzueny

29 «Kucnopoaconepxkaiue OpraHUYECKHE 1
COCIUHEHHMS

30 AMUHBI: METUJIAMUH U aHUJIHH 1
AMUHOKHUCIIOTBI Kak am(poTepHbIC

31 OpTaHHYECKUC COCTUHEHMUS, 170:¢ 1
Ouosornyeckoe 3HaueHue. Ilentupl

30 benku KakK MPUPOIHBIE 1
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OCHOBHEBIE MTOHSATHS _ xummn 1
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIC METO/IbI CHUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COECTMHEHU. 1
[TnacTmacchl, kKayqyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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Ne
n/n

Tema ypoka

XUMHYECKUN BJIEMEHT. ATOM. DIEKTpOHHAas
KOH(UTYpalusi aTOMOB

11 KIIACC

KoauuyecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

[lepnognueckuii 3axkoH u Ilepnognueckas
cucrtemMa xumuueckux saemenros . M.
MengeneeBa, uX CBSI3b C COBPEMEHHOMU
TEOpUEHN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB
XUMHUYECKHX DJIEMEHTOB U UX COCIMHEHHUU I10
rpynmnam u MIEPUOJAM. 3HayeHune
MEPUOIUYECKOTO 3aKOHa 171 CHCTEMBI
xuMH4eckux aneMeHtoB [[.JM1. MenneneeBa B
pPa3BUTUHU HAYKU

Crpoenue BemiecTBa. XUMHUYECKas CBS3b, €€
BU/JIbI; MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM
cBsi3u. BogopoaHas cBsi3b

BanentHocTb. ONeKTPOOTPULIATEIIBHOCTb.
Crenenn OKHUCJICHHUS. BemectBa
MOJIEKYJISIPHOTO u HEMOJIEKYJIIPHOTO
CTPOEHUS

[Tonsarue o nucnepcHbix cuctemax. VcTuHHbIE
W KOJUIOMJHBIE pacTBOpbl. MaccoBas J0Jis
BEIIIECTBA B pACTBOPE

Knaccudukanus u HOMEHKJIaTypa
HEOPraHWYECKUX COEIUHEHHU. ['eHeTHueckas
CBS3b HEOPIaHMYECKHUX BEIIECTB, PA3IUYHBIX
KJIaCCOB

32



Knaccudukanuss XUMHYECKHUX pEaKIuid B
HEOPraHWYeCKOM U OPraHUYeCKOM XUMUHU.
3aKOH COXpaHEHUsT MAacChl BEIIECTB; 3aKOH
COXpPAaHEHHS M IPEBpAIECHUS DSHEPIUU IpU
XUMUYECKHUX PEAKLUAX

10

11

Cxkopoctb peakiuu. OOpaTuMble peaklUu.
XUMHUYECKOE PABHOBECHUE

[Ipaktnueckass pabora Ne 1. «Bausaue
pa3IMYHBIX (akTopoB Ha CKOPOCTh
XUMHYECKON PEAKIIUN»

DnexTponauTHueckas qucconuanus. [Torstue o
BoJIOpOoHOM ToKazatene (PH) pactBopa.
Peakiiun  wonHoro  obmena.  ['maponus
OPraHUYeCKUX M HEOPTaHMUYECKUX BEIIECTB

12

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUU.
[lonsiTne 006 »dyeKTponu3e paciiiaBoB U
pacTBOPOB COJEN

13

KonTtponbHas pabota o pazneny
«Teopernyeckrie OCHOBBI XUMHUU

14

Mertannel, ux nonoxkenue B Ilepuogmueckoit
CUCTEeMe XuMHYeckux ayemeHtoB JI. H.
MengeneeBa U OCOOEGHHOCTH  CTPOCHUS
atomoB. OO0mme  (uU3MYECKHE  CBOWMCTBA
METAJIJIOB

15

16

17

CnnaBel METaUIOB. DJIEKTPOXUMHUYECKUN P
HaIpSDKEHUN METaJNIOB

XyUMHUYecKrue CBOMCTBA BaXKHECHIIINX METAILIOB
(HaTpwii, KaJlnui, KaJbIHM, Mar"um,
AITIOMHUHUI) U UX COeTMHEHUI

XWMHUYECKHE CBOMCTBA XpoOMa, MEAM M HX
COCIMHEHU I

18

XuUMHdecKrue CBOMCTBaA ITMHKA, JKejae3a U HX

33




COCIMHEHUN

19

IIpakTnueckass pabora Ne 2. "Pemenue
OKCIIEPUMEHTANIBHBIX ~ 3aJlad [0  TeMe
«Mertamb»"

20

Hewmeramibl, ux nonoxenue B [lepuoanueckoit
CUCTEME XuUMHYeckux »ayemeHtoB JI. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21

duznyeckue CBOIiCTBa HEMETAIJIOB.
AmnoTponusi  HEMETaUIOB  (Ha  MpuUMepe
KHCII0poJia, cephl, hocdopa u yriaepoaa)

22

23

24

XUMHUYECKUE CBOMCTBA TaJIOTEHOB, CEPbl U UX
COEIMHEHUU

XuMHuecKkue CBOMCTBa a3oTa, (ocoppa u ux
COCIMHEHU I

XHWMHYECKHE CBOMCTBA YIJIEPOJa, KPEMHUS U
UX COeJUHEHUU

25

26

IIpruMeHeHne Ba)XHEMIIUX HEMETAUIOB U MX
COeTMHEHNN

O000merne W cucreMarh3anusg 3HAHUH 110
teMe  «Hemetamnel».  Bplumciaenuss 1o
ypaBHeHI/H[M XUMHUYCCKUX peaKHI/II\/JI nu
TEPMOXHUMHUYECKHUE PACUETHI

27

[Ipaktuueckass pabGora Ne 3. «Pemenue
SKCIIEPUMEHTANBHBIX ~ 3aJady 10  TeMe
"HemeTayst"»

28

KonTtponbnast pabora o temam «MeTaibl»y
«HemeTtayuien»y

29

30

HCOpI‘ AHUYCCKHUC W OpPraHUYCCKUC KUCIIOTHI.
HeopraHquCKHe U OPraHUYCCKHUEC OCHOBAHUA

AmMdoTtepubie HEOpraHUYecKue u
OpraHWYecKUe coeAuHeHus. ['eHeTnueckas
CBA3b HEOPraHMYECKUX M  OPraHMYECKUX
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BC€IICCTB

Ponp xumum B oOecriedyeHUH 3KOHOFH‘I€CKOI>'I,

31 DHEPreTHYECKON M THINEBON Oe30macHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBnenus 00 o0mmx Hay4HBIX
32 IOPUHLMIIAX  [POMBIIIJIEHHOIO  MOJYYEHUS 1
B)KHCHIIINX BEIICCTB
33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1
34 XHUMHS U 370POBbE YECIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
1. Xwumus: 10-i xknacce: 6a30Bsiii ypoBeHb: yuebnuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A. CrnagkoB. — 5-e usn., crep. — Mocksa: [Ipocsemienue,
2023. - 128 c.: ni.
2. Tab6puensn O.C. Xumus. 10 knacc. Ba3oBblii ypoBeHb: yue0. s 001eo0pa3oBat. yupeskaenuii. -M.: JIpoda,2021. - 192¢.
3. Taopuensu O.C. Xumust 11 knace. ba3osbiii ypoBeHs: y4eb st o0uieo0pasosarenbhbix yupeskaenuii /O.C. TabpuensH. - 2-e uza. M.: Ilpoda, 2021 -218 c.
METOANUYECKHUE MATEPHUAJIBI U151 YUUTEJIA
1. Xwumus. 11 knacc: KOHTPOJIBHBIE M TIPOBEpOUHbIe paboThl K yuebuuky O.C. I'abpuensta «Xumus. 11 knace» / O.C. Tabpuensn, IT.H. Bepéskun, A.A. Yinakosa
u ap. — 220 c.
CoBpeMeHHBIH YpOK XUMHUHU. TeXHOIOTHH, TPUEMBI, pa3paboTku yueOHbIX 3ausaTuii / .B. Mapkuna. — 288c.

3. P.A. Jlumun, B.A. Monouko. Xumus 1yist abutypuentoB. OT cpeHeis MKoIbI K By3y. -256¢.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

1.  https://myschool.edu.ru/
2. https://www.mos.ru/city/projects/mesh/?ysclid=lInytdomob917522968
3. https://www.yaklass.ru/
4. https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/
S. https://fioco.ru/mpumepsi-3aaay-pisa
6.  https://fg.resh.edu.ru/
7. https://media.prosv.ru/
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE ITPOTI'PAMMDbI
1. KaOuHeTsl IeHTpa eCTECTBEHHOHAYYHOM M TEXHOJIOTMYeCKON HampaBieHHOCTH «Touka pocTay.

N

. ludposas nabopaTopusi 1o XUMHH.

3. Hudposas naboparopusi Mo 3KOJIOTHH.

36


https://myschool.edu.ru/
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