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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma  smektuBHOTO Kypca «lloarotoBka k I'MA» pa3paboTtaHa Ha OCHOBE
@enepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoir denepannn,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHMs (enepanbHOl 00pa3oBaTeNbHOM MPOrpaMMbl CPEAHEro
obuiero oo6pazoBanus (POIlI COO), npencraBineHHbIX B DenepaibHOM TOCYJapPCTBEHHOM
oOpaszoBatenbHOM cTangapre COO, ¢ yuérom Konuenuuu npenojaBaHMsi y4eOHOro IpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit @eneparuu, peaau3yrIuX OCHOBHBIE
o0pa3oBaTeNbHbIE IPOrPAMMBbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruv pa3BUTHs BOCHHMTAaHUS B
Poccuiickoit @enepanun Ha nepuon a0 2025 rona» (Pacnopsixenue IIpaButensctBa P® ot 29.05.
2015 Ne 996 - p.). Ycraa MOY LO «Otkpeituey. Ilonoxenus o dopmax, MEpUOIUYHOCTH,
HOPSJIKE TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH M NPOMEXKYTOUHOM arrectanuu odyyatromuxcs MOY
O «OTkphITHEY.

[TporpammMa 37€KTMBHOIO Kypca AT NpeACTaBlIeHUe O LeNix, o0Iel cTpaTeruu ooydeHus,
BOCIIMTAHUS M pa3BUTUS OOy4yarOIMXCA CpEACTBAMM Y4eOHOro IpeaMeTa, YCTaHaBIUBAET
00s3aTeNIbHOE NPEIMETHOE COACpKAHME, OIpPENEIseT KOJIMYECTBEHHbIE M KadeCTBEHHbIE
XapaKTEPUCTUKU COJEPIKaHUsA, PEKOMEHIYEMYIO I1OCJIEI0BATEIIBHOCTh U3yUEHUSI XUMHUH C YYETOM
MEXIIPEIMETHBIX ¥ BHYTPUIPEAMETHBIX CBs3€H, JIOTMKM y4eOHOro Ipolecca, BO3pPaCTHBIX
0COOEHHOCTEH 00ydYaroIMXCs, ONpPENeNsieT BO3MOKHOCTH IOATOTOBKM K TOCYJapCTBEHHOU
WUTOTOBOM aTTECTALUH.

ONEeKTUBHBII KypC CIYXKMT WIPAaeT BaXXHYIO pojb B (OpMHpPYEMbI€ IPEICTABICHUS O
B3aMMOIIPEBPAIIECHUAX SHEPrUM M 00 HBOJIOIMM BELIECTB B HPUPOAE, O IMYTAX peIIeHUs
MIO0ABHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPhEBOH, JHEPIETHUYECKOM,
MUIIEBON U 3KOJOTUYECKON O€30MMacCHOCTH, IPOOIIEM 3IpABOOXPAHEHHUSI.

B coorBercTtBUM € O0mIMMH LENSIMM W HPUHLIUIAMHU CpPEAHEr0 OOIIero o0pa3oBaHUS
COJIEp’)KaHUE Kypca OpPHEHTHPOBAHO IPEUMYIIECTBEHHO Ha KauyeCTBEHHYIO IIOATOTOBKY
o0Oy4aromuxcsi K rocy1lapCTBEHHOW HUTOroBoi arrectanvu. COCTaBISIOIIMMU 3JIEKTHBA SIBISIETCA
6a30BbIif Kypc «OOm@as M HeOpraHUYeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJCpXKaHUs
KOTOpOT'O SIBJISIFOTCS. OCHOBBI 0a30BOIl HAayKW: CHCTE€Ma 3HAHUN MO HEOPraHMYEeCKOM XMMHH (C
BKJIIOYEHHEM 3HAHUH U3 001Iel XMMHUK) U opraHuyeckoit xumuu. GopMupoBaHue JaHHOM CHCTEMBbI
3HaHUW NPU U3YYEHUH MpeaMeTa 00ECeunBaeT BO3MOXHOCTh PAaCCMOTPEHHS BCEr0 MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOLINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa coaepkaHus Kypca —c@opMHpoBaHa B IporpaMMe IO XUMHUM Ha OCHOBE
CHUCTEMHOI0 TMOAXO0Ja K M3y4eHHI0 Y4eOHOro Marepuana M OOYCJIOBJIEHAa HCTOPHUYECKH
00OCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha ONpEAENEHHBIX TEOPETHUECKUX YypoBHAX. CBeneHus o0
M3Y4aeMBbIX B KypCe BEILIECTBAX AAIOTCS B Pa3BUTHM — OT MPOCTBIX IO CJIOKHBIX BelIECTB. B kypce
MOJIyJaroT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOrO o0OIIero ooOpa3oBaHUs
NepBOHAYAJIbHBIE MIPEICTABICHNUS O XUMHUUECKOM CBSA3H, KJIacCU(UKAIIMOHHBIX MPU3HAKaX BEIECTB,
3aBUCHUMOCTH CBOMCTB BELLIECTB OT UX CTPOEHUS, O XMMUYECKOHN peakluu.

ITox HOBBIM YIJIOM 3p€HHS B AJIEKTUBHOM KypC€ paccMaTpUBAETCS M3YYEHHBIH HAa YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHUsl TEOPETHUECKUH Marepual U (aKTOJIOTHYECKUE CBEACHUS O
BELIECTBAX U XUMUYECKOW pEaKIUH.

[ensimu n3yyenus 3nekTuBHOro Kypca «Iloaroroska k 'MA» sBistoTcs:

(dopMHpOBaHHE CHUCTEMbl XUMHUECKUX 3HAHMHM Kak BaKHEWIIEH COCTABISIOLIEH €CTeCTBEHHO-
HAY4YHOI KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXkaT KIIF0UEBbIe MOHATHUS, PyH/IaMEHTAIbHbBIE 3aKOHBI
U TEOpUHM XHUMHUHU, OCBOCHME S3bIKa HAYKH, YCBOGHHME M IIOHMMaHHE CYUIHOCTH JIOCTYIHBIX
0000I1IeHNHT MHMPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIEHHE C HUCTOpUEH HX pPa3BUTUA U
CTaHOBJICHUS;

CO3/1aHU€e YCIOBUM JJIsl YCHEIIHONW NOArOTOBKHM, opranu3zaiuu u nposenenus [ MA B popme OI'D.



pa3sBUTHE YMEHHMHA M CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOJCHMEM U OOBSICHEHHEM
XUMHYECKOTO IKCTICPUMEHTA, COOJIIOICHUEM TIPABHIT 0€30ITaCHOTO 0OpaIeHUs C BEIECTBAMH.

Hapsany ¢ stum, copepkaTenbHas XapakTepUCTHKA LEJed M 3a/1ad M3Y4YEeHHUs IpPeIMeTa B
nporpaMMe Kypca yTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBMM C HOBBIMU IPHOPUTETAMU B
cucrteMe cpenHero obmero obpazoBanus. CerofHs Mpu MOATOTOBKE K MUTOTOBOWM aTTECTAllMM B
OonblIeil cTeneHu OTAAETCs MPEANOYTEHHE MPAKTHUYECKOW KOMIIOHEHTE COJEepKaHMs 00ydeHus,
OPUEHTHPOBAaHHOH Ha  TOATOTOBKY  BBIIYCKHUKAa  00I1e00pa30BaTeNbHOW  OpraHU3alHH,
BJIAJICIOIIET0 He HAOOpPOM 3HaHMH, a (PYHKIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHUSMH aKTHBHOTO TMOJYYCHHs 3HAHUN M MPUMEHEHUS UX B PEAbHOW KHU3HH JUIsl PEIICHUS
IPAaKTUYECKUX 3a/1a4.

B cBsi31 ¢ 3TUM NIpH U3Y4YEHUU TOMHUHUPYIOIIEe 3HaUeHUE IPHOOPETAIOT 33a]auH, KaK:

ajanTanys oOydyarolMXCsl K YCJIOBUSAM JIMHAMMYHO pa3BUBAIOIIErocsl Mupa, (popMupoBaHue
MHTEJUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY IPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX >XHU3HEHHBIX CUTYaLUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

(dopMHpoBaHUE y 00yJarOIUXCs KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI), HUMEIOIUX
YHHUBEPCAJIbHOE 3HAYCHHE MJIS PAa3JIMYHBIX BHUJIOB JESITEIBHOCTH: PELICHUs TMpOOJeM, IOMCKa,
aHanmu3a U o0paboTkM HH(pOpMALMU, HEOOXOAMMBIX A HMPUOOPETEHUs OIbITa JESATEIbHOCTH,
KOTOpas 3aHUMaeT Ba)XKHOE MECTO B IO3HAHMHM XHMHH, a TaKKe IS OLEHKH C TO3HMIUH
HKOJIOTHYECKOW O€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKHUX IPOLECCOB Ha
OpraHu3M 4YeJOBEKa U MPUPOJIHYIO CPELy;

CO3/1aHUE YCIIOBUH ISl MOBBIIICHUS! METOJMYECKOW KOMIIETCHIIMU MENaroroB Mo BOIPOCaM
noaroToBku oOyuaromuxcsi Kk I'MA: HampaBuTh yuuTeneil Ha akTyajdbHble KYpChl HOBBIIIEHUS
KB (HKAIMY, TOPOJICKUE CEMUHAPHI 0 MOAroToBKe K ['MIA M penieHnio akTyaiabHBIX BOIPOCOB
no noaroroBke kK I'MA, mpuobOpectn A KakIOro ydYallerocss W Y4uTens COOPHHUKM JJist
noaroroBku k ['MA, ucnonb3oBarh MHTEpHET pecypcbl, MOpTaibl, CUCTEMY B3aMMOIIOCELIHUMN
YPOKOB, OTKPBITBIX MaCTep-KJIaCCOB.

obecrieyeHne Hay4yHO-METOAMYECKON U KOHCYJIbTALIMOHHOM MOIEPKKON 00ydaromuxcs.

oOecrnieyeHrne 00y4aroInXcsi, CBOEBPEMEHHON HHpOpMaIuei.
dopMupoBaHHE W pa3BUTHE y OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBINUICHUS,
HaOJII01aTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBbI, B YaCTHOCTH,
NIPY TUITAHUPOBAHHUY M TTPOBEJACHUN XUMHUECKOTO IKCIIEPUMEHTA;

OOmiee ymMcIO YacoB, OTBEAEHHBIX JUIs M3ydeHHUs 3yeKTUBHOro kypca «Iloxroroeka k
rocy/1apCcTBEHHOW UTOroBoW aTTectaunr— 34 yaca (1 yac B Heziemto).



COJAEP)KAHUE OBYYEHUA

BemecTtBo M XUMHYeCKasi peaKust

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumudeckux osnemeHtos [ U
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB XMMUYECKUX JJIEMEHTOB
IEPBBIX TPEX IEPUOIOB, Kajaus, KaubLUs U MX COCAVWHEHHH B COOTBETCTBUU C IIOJIOKEHUEM
2J1IEMEHTOB B lleproauyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XMMHMUYECKOH CBsI3U. THIIBI KPUCTAIIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIUETKU U BU1a XMMUYECKOH CBSI3H.

Knaccugpukanuss ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIECTB. XUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSILUXCS K Pa3IMYHbIM KJIacCaM HEOPraHUYECKUX COEIMHEHUM, TEHETUYECKas CBS3b
HEOPraHMYECKUX BEILECTB.

Knaccugukanus XMMHYECKMX peakUUil MO pa3ivyHbIM INpHU3HaKaMm (10 YHCIy M COCTaBy
Y4YacTBYIOUIMX B PEAKLUU BELIECTB, [10 TEINIOBOMY 3(P(EKTY, 0 U3MEHEHUIO CTENIEHEH OKHUCICHUS
XUMHUYECKHX AJIEMEHTOB, IO 00PaTUMOCTH, 110 YYACTHIO KaTaau3aTopa). IK30- U SJHIO0TEPMUUYECKHE
peakuuu, TEpPMOXUMUYECKUE YPABHEHMUSL.

[Tonstue o ckopoctu xumuueckoil peakuuu. IToHstue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHUX peakuusx. IIoHaTHEe 0 rOMOreHHbIX U reTeporeHHslx peakuusax. Ilonsarue o karanuse.
[TonsiTe 0 XMMHYECKOM paBHOBeCUHU. PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMHUUECKON peakluu U
M0JIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMHU, JJIEKTPOHHBIA OallaHC  OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHOM peakuuu. CocTaBlieHWE YpaBHEHHHM OKHUCIMTEIbHO--BOCCTAHOBUTEIIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OanaHca.

Teopust 3IEKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIMTHI M HEIEKTpoUThl. KaTtuonsl,
AQHUOHBI. MeXaHU3M JUCCOLMALMU BELIECTB C Pa3IM4YHbIMU BUJAMH XUMUYECKOW cBs3u. CreneHb
nucconranui. CUIIbHBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakumu moHHOrO OOMEHa. YCJIOBUS NPOTEKAHUS PEAKUUH MOHHOTO OOMEHA, IOJIHBIE U
COKpallEHHbIE HMOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coJiel B CBeTe
npezcTaBiIeHnit 00 AIEKTPOIUTUIECKOM Tucconuanuu. KauecTBeHHbIe peakiiui Ha HOHBI. [loHsATHE
0 TUAPOJIN3E COJIEH.

HemeTauibl U MX coeJUHEHUSA

OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucneHus. CtpoeHne W (U3NYECKHE CBOWCTBA NMPOCTBHIX BEIIECTB — TaJIOT€HOB. XHMMHUYECKHE
CBOWCTBA Ha TMpuMepe Xjopa (B3aUMOACHCTBHE C MeTalJlaMM, HEMETaJUIaMH, IIeI0YaMH).
XmopoBogopoa. ConsiHasi KUCIOTa, XMMHUYECKHE CBOWMCTBA, MOJIydeHHE, NpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOpPOAA Ha OpraHU3M 4ejoBeKa. BakHeliue XJopuabl U MX HAXOXJACHUE B
IIPUPOJIE.

OOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTpPOEHHsI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne M (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpOJIa U Cephl. AJUIOTPOIHbIE MOAU(UKAIIMY KUCIOPOa U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBoniopoJ1, CTpoeHue, GU3nUecKue U XMMUIeckne cBoiicTBa. OKCUIBI Cephbl KaK MPeICTaBUTENN
KHUCIOTHBIX OKcHJoB. CepHas KucCIOTa, (U3NYECKHMEe M XUMHUYECKHE CBOiicTBa (00mue Kak
IpeJICTaBUTENs Kilacca KHCIOT M crenupuyeckue). XUMUUYECKHe PEakiiH, JIeKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIoco0a MoyiydeHus cepHOoM KucioTel. Ilpumenenue cepHoit kuciaorel. Comnu
CepHON KHUCIIOTHI, KaUeCTBEHHAs peaklus Ha cyinbdaTr-uoH. HaxoxaeHue cepsl U e€ coeAMHEHUi B
npupojie. XUMHUYECKOe 3arps3HeHHE OKPYXKAIOWIEH cpeabl COeNMHEHHSIMHU cepbl (KHCIOTHBIE
JOKIIH, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €0 MpeA0TBpaIleHNUS.



OOmas xapakTepucTHKa dieMeHTOB VA-rpymnmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIE CTETIEHU OKUCIICHUS. A30T, paclpocTpaHeHHe B MIPUPoJE, (pru3nyeckre u XUMHUIECKHe
cBoiictBa. KpyroBopor azora B mpupone. AMMHAK, €ro (pu3MuecKue W XUMHUYECKHE CBOMCTBA,
nosiyueHue u npuMeHenune. Coau aMMOHUS, UX (U3HUECKHE U XUMUYECKUE CBOMCTBA, TPUMEHEHUE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSA. A30THas KUCJIOTa, €€ MOJydyeHHe, (U3NYecCKHue u
XUMHUYECKHE CBOMCTBa (0OImMe Kak TMpEeACTaBUTENs Kilacca KUCIOT H  CIEHU(pHUECKHE).
Hcnonp30BaHue HATPATOB U COJICH aMMOHHSI B Ka4€CTBE MHHEPAIbHBIX YA0OpeHHN. XUMUYECKOe
3arpsi3HEHNE OKPYXKaIOLIEH cpebl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIM, 3arpsi3HEHUE BO31yXa,
MOYBBI M BOJIOEMORB). Docdop, amtorponHbie Moaudukanuu Gocdopa, GU3ndecKkue 1 XUMUUYECKUE
croiictBa. Oxcun dochopa (V) u dochoprast kucinora, Gu3MUECKUe W XUMHUYECKHE CBOWMCTBA,
nony4enue. Mcnons3zoBanue ¢pocdaroB B KauecTBE MUHEPAILHBIX YI00PEHU.

OO6mas xapaktepuctuka 23jeMeHToB IVA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETEHU OKHCIEHUS. YTJIEpOJ, alIOTPONHble MOAM(HUKALNU, PACIPOCTPaHEHUE B
npupoze, GU3NUYecKue U XMMUYeCKHe CBOMCTBa. AzacopOmus. KpyroBopor yriiepoaa B mpupoje.
Oxcuapl yriepoaa, ux (QpU3MUECKUe M XMMHYECKHE CBOWCTBA, NIEHCTBHE Ha JKUBBIE OpPraHU3MBI,
MOJlyYeHUE U TPHUMEHEHHEe. DKOJIOTHYECKHe MpoOJeMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona (IV),
TUIO0TEe3a TJ100aMbHOTO MOTETUICHUS KIIMMaTa, MapHUKOBBIN d(h(eKT. YronbHas KUcioTa u e€ conu,
X (U3MYECKHEe U XMMHUYECKHE CBOICTBA, MOJlydeHHE M NpuMeHeHne. KauecTBeHHAs peakius Ha
KapOoHaT-MoHBL. VMcronb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIHCKOM
XO0341CTBE.

[lepBoHavanbHble TOHATHS OO0 OPraHUYECKHX BEIIECTBAX KaK O COEIWHEHUSX Yriiepoja
(MeraH, 3TaH, STWIEH, alleTWJIEH, 3TaHOJI, IJIMLEPHUH, YKCyCcHas KucioTa). [IpupoaHble MCTOYHUKI
YIIIEBOAOPOAOB (Yroiib, MPUPOIHBIN ra3, He(Th), MPOIYKTHl UX MepepadboTKu (OCH3MH), UX POJIb B
ObITy U TpOMbIIIIEHHOCTH. [loHATHE O OMONIOTMYEeCKH BaKHBIX BEIIECTBAX: J>KHUpaX, Oelkax,
VIJIEBOJAaX — M MX POJIM B KU3HM YelloBeKa. MarepuanbHOE€ €IUHCTBO OpPraHWYeCKUX H
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHUE CBOMCTBa, MOIYYEHHE U TPUMEHEHHE.
CoenuHenus kpeMHus B pupoje. Obuue npencraieHus o6 okcuae kpemuus (IV) u kpemHueBoi
kucnote. CHUIIMKATHI, MX UCIIOJIB30BAHKUE B OBITY, B TPOMBINIJICHHOCTH. BaxkHeilne cTpouTenbHbIe
MaTepuaibl: KepamMHKa, CTEKJo, LeMEeHT, OeToH, kene300eToH. IIpobiembl Ge3zomacHOro
MCIIOJIb30BaHUs CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HH.

c oOpa3uamu cepbl U €€ COCTUHEHUSMH (BO3MOXKHO MHCIOJb30BaHME BHUAEOMATEPHUAIIOB),
pelIeHne SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelIne HeMeTalIbl ¥ X COCIUHEHUS.

Metasibl M X COeIMHEHH S

OO01mas xapakTepucTUKa XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHMM UX IMOJIOXKEHUS
B Ilepuommueckoii cucreme xumuueckux snemeHToB Jl. M. MenzaeneeBa M CTpOEHHsI aTOMOB.
CrpoeHne MmetauioB. Mertauimueckass CBSA3b W METAJUIMUECKas KPUCTAJUIMYECKas pPELIETKA.
DJIEKTPOXUMUYECKUN pAl HAOpsOKEHWd MeTamwioB. (DU3MYEeCKMe © XHMHUYECKHE CBOWCTBA
MeTayioB. OOume crnocoObl MoiaydeHus: MeTaysioB. [loHATHE O KOppO3UM METayioB, OCHOBHBIE
crocoObl 3alThl MX OT Koppo3uu. CIuiaBbl (CTajlb, YYTyH, IIOPATIOMHHHMN, OpoH3a) M HX
pUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: oJIOXKEHKUE B [lepnoandeckon cucteMe XuMudeckux sneMenTos /1. H.
MenneneeBa, CTpOEHHE UX aTOMOB, HaX0XJeHHE B Ipupojie. Pu3ndeckue 1 XMMHUUECKHE CBONCTBA
(Ha mpumepe HaTpus U Kamus). OKCHIIBI U TUAPOKCUIBI HATpUA U Kanus. [IpuMeHeHune menoqHbIX
METAJIJIOB U UX COEANHEHUH.



[IlenoyHoO3emMeNbHBIE METAUIBI MAarHUM M KaJIbLMI: mojiokeHue B [lepronnueckoi cucreme
xumuueckux sneMeHtoB J[. WM. MenneneeBa, CTpOEHHME MX aTOMOB, HAXOXKJICHUE B IPHUPOJE.
dusudeckue W XMMHUYECKUE CBOICTBA MarHus W Kajabliud. BakHelmne coequHEHUS KaJIbIUS
(oxcua, ruapokcuI, coyin). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUSI.

AnmoMunuii: nonoxxkenue B llepumoamdeckoir cucreme xumuueckux sgemeHToB . U.
MenneneeBa, cTpoeHUE aroMa, HaxoxiaeHue B npupoje. dDusznyeckue M XMMHUUYECKHE CBOWCTBA
amroMUHUSA. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia AITFOMIHHUSL.

Kenezo: mnonoxenue B Ilepumoanueckoir cucreme xumuueckux aiementoB /[l U.
MenneneeBa, CTpOCHHE aTOMa, HaXOXJEHHE B mpupoje. Pu3nMdeckue U XMMHUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xkenesa (II) m sxemesa (III), ux cocras, cBoiicTBa u
MOJIy4eHHE.

XuMHus 4 OKpY:KaOIas cpeaa

BemectBa 1 maTepuanbl B MOBCEIHEBHOW JKM3HM 4ellOBeKa. be3omacHoe HMCIosib30BaHUE
BEIIECTB M XHMMHYECKUX peaknuii B ObITy. [lepBas moOMOIIb NpU XUMHYECKHX OXKOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYXaroliel cpenbl (MpeneibHas MOMYCTHMas KOHLIEHTPAILHs
BemecTs, ganee — [1J1K). Poyib XuMuu B perieHun 3KOJIOTHIECKUX TPOOIIeM.

Meswcnpeomemnnie ceasu

Peanuzanusi MeXnpeIMeTHBIX CBA3€H MPU M3YYCHHH XUMHUU B 9 Kilacce OCYIIECTBIISETCS
Yyepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSATUH, SBISIOIIMXCS
CHUCTEMHBIMU I OTAEJbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01muye ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHsI, aHATU3,
CHUHTE3, KiacCUpUKaIUsi, NEPUOJUYHOCTh, HAOIIOIEHUE, SKCIEPUMEHT, MOJEIMPOBAHHE,
HU3MEPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBIA d(DPEKT, TEXHOJIOTHS, MaTEPHAIIBI.

®u3nka: MaTepusi, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIbI,
pPaauoaKTUBHOCTb, MOJIEKYJa, BEIIECTBO, TEJIO, O0OBEM, arperarHoe COCTOSHHME BEIECTBAa, Tas,
pacTBOp, PaCTBOPUMOCTh, KPUCTALTHYECKAS PEIIETKA, CIUIABbI, (PU3MUECKUE BETUUUHBI, €IUHUIIBI
MU3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢orocunrtes, npixaHue, Ouocdepa, HSKOCUCTEMa, MHUHEpaJbHbIE YIOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

l'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE TTOPOJIbI, MOJIE3HBIE UCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INTIAHUPYEMBIE PE3VJIbTATHEI OCBOEHUA ODJIEKTUBHOI'O KYPCA «moaroroBka k
rOCyIapCTBEHHOW UTOTOBOM aTTeCTAI[UN

JIMYHOCTHBIE PE3YJbTATbBI

JIMdHOCTHBIE pe3yabTaThl OCBOCHHSI NPOTPAaMMBI OCHOBHOTO O0IIEro 0oO0Opa3oBaHUS

JIOCTUTAIOTCS B XOJ€ OOy4eHUsI XUMUU B €IMHCTBE Y4eOHOIl M BOCIUTATENILHON JESATENbHOCTH B
COOTBETCTBUU C TPAIUIUOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TPHHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMH TIOBEICHUS M CIOCOOCTBYIOT
poIeccaM caMONIO3HAHMSI, CAMOPA3BUTHSI M COIIMATTU3AINN 00 yJaIOITUXCS.

JIM4HOCTHBIE pe3yNbTaThl OTPAXAIOT TOTOBHOCTh OOY4YaIOUIUXCS PYKOBOJICTBOBATHCA
CUCTEMOM TO3UTHUBHBIX ILIEHHOCTHBIX OpPUEHTALMH M pPACHIMPEHUE OMNbITa NEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS

[EHHOCTHOTO OTHONICHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAyYHOMY
HACJIEUIO, TOHMMAHUS 3HAUYEHHUS XMMHMYECKONM HAayKh B JKU3HH COBPEMEHHOro OOIlecTBa,
CIIOCOOHOCTH BIIQJIETh JOCTOBEPHOW WH(POpPMAIUEH O TEPEIOBBIX JOCTHKCHHSIX M OTKPBITHSIX
MHUPOBOM U OTEUECTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa
1 00IIEeCTBa;

2) rpa;kIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUSI O COLMAIBHBIX HOPMAaxX M TMpaBUJaX MEXKIMYHOCTHBIX OTHOIICHUW B
KOJUICKTHUBE, KOMMYHHUKAaTUBHON KOMITIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOM,
yueOHO-UCCIIeIOBATENIbCKOM, TBOPYECKOM W JPYrMX BHJAX JeSITeNbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOW COBMECTHOM JAEATEIbHOCTH IPU BHINOJHEHUHM Y4€OHBIX, MO3HABATENbHBIX 3ajad,
BBITIOJIHCHUH XUMUYECKHX OKCICPUMEHTOB, CO3[aHUM Y4YEOHBIX IIPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIHM B TIpOIlecCe 3TOH Y4eOHOM IesATEIILHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEJCHUE U MMOCTYIKHU CBOUX TOBAPUIICH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS OCTEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O NO3HAHMS:

MHPOBO33PEHUYECKHE  TPEACTABJICHUS O  BEHIECTBE M XHMHYECKOW  PEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKHM M COCTABJISIIOLIME OCHOBY st
MOHMMAaHUS CYIIHOCTH HAayYHOW KapTUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS TPUPOJIBI, B3AUMOCBSI3AX YEJIOBEKA C MPHUPOJHON CpPeoil, O PO XUMHUU B MO3HAHUHU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHBBI, HAIIPABJIEHHbIE HA IMOJYYEHHE HOBBIX 3HAHUUW N0 XUMUH,
HeoOXoauMble ISl  OOBSICHEHHS HAOMIOJaeMBbIX TIPOIECCOB M SBJICHMI, IO3HABATEIbHOM,
MH()OPMAITMOHHON U YUTATEIILCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEILHON PabOTHI ¢
y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATYpOid, JOCTYMHBIMH TEXHUYECKUMHU CPEJCTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 U TO3HAHUIO, JTIO003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000Opa30BaHMIO, MPOEKTHOW M HCCIEIOBATEIHCKON NEATETbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHs B JaJIbHEHUIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbA:

OCO3HAHUE LIEHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOILEHUSI K CBOEMY 3J0POBBIO, YCTAHOBKHU
Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHWE TIOCIEACTBUHA W HENPHUATHE BPEIHBIX TMPUBBIYEK
(ymoTpeOneHuss ajKoroJyis, HAPKOTHKOB, KYpPEHUs), HEOOXOAMMOCTH COONIOJEHUS TPaBHII
0e30MacHOCTH MPHU OOPALIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U peabHOMN KH3HH;



S) TPy10BOr0 BOCIIUTAHUSA:

WHTEPEC K MPAKTUYECKOMY H3yYeHUIO Mpodeccuil U Tpyna pa3InyHOro Poja, yBaKEHUE K
TPYIy U pe3yJibTaTaM TPYIOBOU JAEATEILHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUU MO XMMUU, OCO3HAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHUs
C Y4€TOM JMYHOCTHBIX HHTEPECOB MU CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, YCIeIHON MPOPECCHOHANBHON JACSITEIFHOCTH U Pa3BUTHSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCA B IPOPECCHOHATBHON cpeie;

6) IK0JIOrM4eCcKOro BOCIIUTAHMS:

9KOJIOTHYECKH 11e7IeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK MCTOYHHMKY >KM3HM Ha 3emiie,
OCHOBE €€ CyYIIECTBOBaHMSA, MOHMMAaHUE IIEHHOCTU 3J0pOBOr0 M 0e30macHOro olpas3a >KH3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO, OCO3HAHUE
LEHHOCTU COOMIOACHMS MpaBuil O€30MacHOrO MOBeJIeHUsl Impu paboTe ¢ BELIECTBaAMH, a TakkKe B
CUTYyalUAX, YTPOXKAKOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIydaeMble MPU W3YYECHUU XUMUH, JJI1 pElICHUs 3a/ad,
CBSI3AHHBIX C OKPYXaUEd MPUPOAHON Cpenor, il MOBBILIEHHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHMS TJI00AJBHOTO XapaKTepa AKOJIOTMYECKUX MpoOJeM M MyTed MX pelieHHs
MIOCPEJICTBOM METOJ0B XMMHHU, HKOJIOTMYECKOTO MBILUICHUS, YMEHHUS PYKOBOACTBOBAaThCA UM B
II03HABATEJILHOM, KOMMYHUKATUBHOMN M COLIMAIIbHOM NMPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATbBI

B cocraBe MertampeaMETHBIX pPE3yAbTATOB BBIACIAIOT 3HAYUMBbIE A (OPMUPOBAHUA
MHUPOBO33pEHUsI OOIlIEHAyYHbIE TOHATUSA (3aKOH, TEOpHs, MPUHLMII, THIOTe3a, (PakT, cucrema,
MPOIIECC, AKCIEPUMEHT U APYroe.), KOTOPBIE HCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeIMeTax M MO3BOJISIOT Ha OCHOBE 3HAHWH M3 ATUX MPEAMETOB (DOPMHPOBATH MPEICTABICHUE O
[EJIOCTHOW HAy4YHON KapTUHE MHpa, U YHHUBEpcalbHbIe Yy4eOHBbIC AeWCTBUs (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbBIC, PETYIATHUBHBIE), KOTOpbIE oOecrneynBaroT (opMHpOBaHHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYILLECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE el CTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHUS UCTIOIB30BaTh MPUEMBI JJOTUYECKOTO MBIIUICHHUS TP OCBOCHUH 3HAHUI: pACKpPHIBATh
CMBICJI XUMUYECKUX TIOHATHI (BBIACISTh UX XapaKTepHbIC NMPU3HAKH, YCTAHABINBATH B3aHMOCBS3b
C ApYTUMU TIOHSTUSAMHU), UCTIOJIH30BATh MOHATUA JIJIsi OOBSICHEHHS OTIETBHBIX (PAKTOB U SBJICHHM,
BBIOMpATh OCHOBAaHUS W KPUTEPUU Ui KiIacCU(UKAIMM XUMHUYECKHX BEIIECTB U XHUMHUYECKUX
peaxiuii, ycTaHaBIMBaTh MPUYHMHHO-CIEICTBEHHBIC CBSI3U MEXIY OObEKTaMHM W3YYEHHUS, CTPOUTH
JIOTUYECKHE PacCYyXICHHS (MHAYKTHBHBIC, JE€IyKTUBHBIEC, 1O AaHAJIOTHH), JI€JaTh BBIBOABI U
3aKITIOYCHUS,

YMEHHE NPUMEHATH B MpOLlecCe MO3HAHUS TMOHATHS (IMpEeIMETHbIE U METalpeJIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIIONb3yeMble B XHUMHUHU, MpeoOpa3oBbIBaTh IIHPOKO
MPUMEHSEMbIE B XHMHUHM MOJIEIbHBIC TMPEJICTABICHUS — XUMHUYECKMH 3HAK (CHMBOJI JJIEMEHTA),
XUMUYeckass ¢GopMyna W ypaBHCHHE XHMHYECKOM peakIuu — TpH PpelleHHH Yy4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4ETOM ATUX MOJENIbHBIX MPEICTABICHUN BBISBIATh U XapaKTepPU30BaAThH
CYIIIECTBEHHBIC TIPU3HAKU M3Y4aEeMBIX OOBEKTOB — XMMHYECKHUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, MPUIUHHO-CIICJICTBEHHBIE CBS3U U MTPOTUBOPEUHS B U3y4aeMBbIX
npolueccax U sSBJICHUSIX.



Ba3oBrble ucciaenoBareLCKue AelCTBHSA:

YMEHHUE UCTIOIb30BaTh OCTABICHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MTO3HAHMS, a4 TAKKE
B Ka4eCTBE OCHOBHI JUIsi (DOPMHUPOBAHHS THIOTE3HI MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CY)XJICHUM;

NpUOOpETEHUE OMbITa 10 IUIAHWPOBAHMIO, OPraHU3alMd U MPOBEACHUIO YYECHHYECKHX
HKCIEPUMEHTOB, YMEHUE HAOJIOATh 32 XOJOM IPOIEcca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €ro
pe3ynbTar, (opMmynupoBaTh 000OILICHHWS M BBIBOJABI IO pE3yJlbTaTaM MpPOBEAEHHOTO OIIBITA,
WCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PabGora ¢ undopmaumeii:

YMEHHE BHIOMpaTh, aHATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3IIUYHBIX BHIOB H
dopM mpencTaBieHUs, MOJNy4yaeMyl0 U3 Pa3HBIX MCTOYHHUKOB (HAYyYHO-IIOMYJISIpHAS JHUTEparypa
XUMHYECKOTO COAEpkaHUs, CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa), KpUTHUECKH OLIEHHUBAThH
MPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE TIPUMEHSATH PAa3JIMYHBIC METOIBI M 3alPOCHI MPH MOUCKE U 0TOOpe MHDOpMAIMU |
COOTBETCTBYIOIINX JTAaHHBIX, HEOOXOMUMBIX ]ISl BHITIOJHEHHUS YU4E€OHBIX M TO3HABATEIHHBIX 3a/1a4
onpeAenéHHOr0 THUIA, NPHOOPETEeHUE OMbITa B OO0JACTH HCHOJB30BaHUSA HH(OPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJaJIeHWE KYJIbTYpPOH aKTUBHOTO HCIIOJIb30BAHUS Pa3IHMUHBIX
MOWCKOBBIX  CHUCTEM, CaMOCTOSITEIbHO BHIOMpaTh ONTHMAIBHYHO (HOpMY MpeICcTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pEIIaeMble 3aJa4d HECJIO0XHBIMH CXEMaMH, JUarpaMMaMu,
npyrumu popmamu rpaduku ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBaTh B IIpollecce Y4eOHONW M HCCIEeI0BaTEIbCKOM
JESTSIIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUICHHOCTH, CEIBCKOTO X035HUCTBA M TPAHCIIOPTA Ha
COCTOSIHUE OKPY’Karollel IpUpPOTHOH Cpeibl.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

yMeHHUs 337]aBaTh BOMPOCHI (B XOe Auajora U (UiM) JUCKYCCHH) MO CYIIECTBY 00CYXKIaeMOoi
TeMbI, POPMYITUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIILHO BBITIOJIHEHUS MPEIIOKEHHOMN 3a1a4H;

YMEHUS MPEJICTABIATH MOJIYYSHHBIE PE3YJIbTAThl MO3HABATEIBLHOM JEATEIHLHOCTH B YCTHBIX U
MMCbMEHHBIX  TEKCTaxX; JeNaTh MPE3eHTAlUI0 pPE3yJbTaTOB  BBINOJHEHHUS  XHMHUUYECKOTO
DKCIIEPUMEHTa (J1aOOpaTOpHOTO OMbITa, Ja0OpaTOpHOM pabOThl MO MCCIEAOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOIro COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIbHOW H
MCCJIEIOBATENLCKOM AESITENFHOCTH MPU PEIICHUU BO3HUKAIOIINX MPOOIEM Ha OCHOBE yuéTa OOIIMX
WHTEPECOB U COTJAcCOBaHUs MO3UIUN (0OCYXACHHS, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI,
KOOPIMHAIIMS COBMECTHBIX JICMCTBUH, ONpe/IeIeHINEe KPUTEPUEB MO OIIEHKE KaYeCTBA BHITTOJIHEHHOM
paboTel U ApyTHE).

PerynsiTuBHbIe yHUBepCcaJbHbIEe yUeOHbIE 1eliCTBHA:

YMEHUE CAMOCTOSITEJIbHO OMNPENENATh LENHU AESITeNIbHOCTH, IIAHUPOBaTh, OCYIIECTBIAT,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JAESITEILHOCTD, BEIOWpaTh Hanbosee
s pexTUBHBIE CITOCOOBI PEIIeHHs YUeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIFHO COCTABIIATH
WM KOPPEKTUPOBATH MPEIOKEHHBINA alIrOPUTM JEUCTBUI NPHU BBHIMOJHEHUHU 33laHUN C Yy4ETOM
MOJTyYeHHUs] HOBBIX 3HAHMA OO0 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OILEHUBATh
COOTBETCTBUE TOJYYEHHOTO pe3ylbTaTa 3asBIIEHHOM 1€, YMEHHE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHIO 0O0S3aTE€IBHOTO  COACPIKAHWS,
YCTAaHOBJICHHOTO JaHHOW (emepanbHOl  pabodeil MpOrpaMMOM, BBIACHSIOT: OCBOCHHBIC
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00ydJaronMMucs HayqHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUH, crieruUIecKue sl IPeAMETHOM

o0macti «XUMHS», BUIBI JESATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €0 WHTEpIpeTaluy,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JINYHBIX yYEOHBIX U HOBBIX CUTYaIHSX.

K xoHny oOyueHus B MpeAMETHbIE Pe3yJbTaThl JAOJDKHBI OTpaxarb c(HOPMHUPOBAHHOCTH Y
o0y4aromuxcsi yMeHHi:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUN: XMMHYECKUH BJEMEHT, aroM,
MOJIEKYJIa, MOH, KaTMOH, aHUOH, IIPOCTOE BEILECTBO, CIIOXKHOE BEIIECTBO, BAJICHTHOCTD,
JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIIEHUSI, XUMUUECKasl peaKus, XUMUYECKas CBA3b,
TEIUIOBOM 3(QeKT peakuuu, MOJb, MOJSIPHBIE O00BEM, pPACTBOP, JJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJCKTPOJIMTUYECKAs TUCCOLMALMSA, PEaKUUd HOHHOrO OOMeHa,
KaTaJln3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMBIC PEaKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIEC PEAKLUN, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTAHOBJICHHE, aJUIOTpOnusi, amM(poTepHOCTh, XHMHYECKas CBs3b (KOBAJCHTHAas,
WOHHAsI, METaJUIMYecKas), KpPUCTAJUIMYECKas pemérka, KOppO3Hs METaJUIOB, CIUIaBBI,
CKOpPOCTh XUMHUYECKOU peaklnu, NpeaesbHo qonyctumas konuentpanus 111K BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX IOHATHUA W NOPUMEHSATh 3TH
MIOHSITHUS TIPH ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIOJIb30BAaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BELIECTB U ypaBHEHUIN
XAMHYECKHUX PEaKIUI;

ONpENENATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX
Pa3JIMYHOTO COCTaBa, NMPUHAJUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAVMHEHUMN
no ¢opmynaM, BHJ XHMHYECKOW CBs3M (KOBaJCHTHAs, WOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COCTMHEHUSX, 3aps]l MOHA 0 XUMUYECKON (popmyrie, XxapakTep cpelbl B
BOJHBIX pacTBOpax HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTAIUIMYECKON pPEIIETKU
KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci [lepuonnueckoro 3akona [[. 1. MenneneeBa nu 1eMOHCTPUPOBATh €r0
NOHMMAaHUE: OINHUChIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy [leproauueckoit
CUCTEMbI XMMHUYECKUX dJIEMEHTOB: pa3IN4aTh MOHITH «TJIaBHAs MOArpymnna (A-rpyrmmna)»
u «mobouyHas mnoxarpynna (b-rpymma)», Mameie u OoNbIIME TMEPHOIBI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble MMEIOTCS B MNEPUOAMYECKON Tabmuue, C YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa,
o0I1ee 4YKMCIO 3JIEKTPOHOB U paclpesielieHne UX MO 3JIEKTPOHHBIM CJIO0SIM), OOBACHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COCIUHEHUH B Ipenenax
MaJIbIX NEPUOJ0B U INIABHBIX MOATPYII C Y4ETOM CTPOCHUSI UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMHUYECKHE DJEMEHTHI, HEOPraHMYECKHE BEIIeCTBa, XHUMHUYECKUE
peakuuu (MO 4YMCIy M COCTaBY YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIICHNSI XUMHUUECKHUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U CTIEM(PUISCKAE XUMUUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEIIECTB, MOATBEPXkAas ONHCAHUE NMPUMEPAMU MOJEKYJISIPHBIX U HMOHHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKHUX PEaKLIUiA;

COCTaBJIITh YPAaBHEHUS SJIEKTPOJUTHYECKOM AUCCOLMAIMKM KUCIOT, IIEJIOYEed U COJIeH,
MOJIHBIE W COKpAIIEHHBIC YpaBHEHHUS PEaKIMii MOHHOTO OOMEHa, YPaBHEHHUS pPEaKIIHid,
MOJATBEPKTAIOLIUX CYIIECTBOBAHNE TEHETUUECKOM CBSI3U MEXAY BELIECTBAMH Pa3IMUHBIX
KJIaCCOB;
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pacKphIBaTh CYITHOCTh OKUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX pEAKIHA IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOXKHOCTHU
MPOTEKAaHUs XMMHUYECKUX MPEBPAILIEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEJBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO
JOJII0 XMMHUYECKOT0 3JieMeHTa 1o ¢GopMylie COeIMHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEAKLIUK;

coOnrofaTh MpaBuUja TOJB30BaHUS XUMHUYECKOM TMOCYAOH U J1TabOpaTopHBIM
o0opysoBaHHEM, a TakKe NpaBWia OOpAlIEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU 10 BBITOJIHEHHIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB MO MOJYYCHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAaKa M YTJIEKUCIIOTO rasa);

MPOBOAMTH PEAKIMH, MOJATBEP)KIAIONINEe KAueCTBEHHBIH COCTaB Pa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM NyTEM XJOpUA-, OpomMHA-, HOAUA-, KapOoHat-, Qocdar-,
CWJIMKAT-, CyIb(}aT-, THAPOKCUI-HOHBI, KATHOHBI aMMOHUS ¥ MOHBI N3yUYEHHBIX METAIJIOB,
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIIECTB;

MPUMCHSTh OCHOBHBIC ONEpPAIllMd MBICIUTEIBLHOW ICATCILHOCTH — aHallU3 W CHHTE3,
CpaBHEHHE, 0000IICHIE, CHCTEMATH3AIUIO, BRISIBIICHUE TIPUYUHHO-CIICICTBEHHBIX CBS3CH
— JUIS W3y4YeHUsS CBOICTB BEIIECTB M XHMMHYECKHUX pEaKIHi, €CTeCTBEHHO-HAY4HbIE
METO/IbI IO3HAHUS — HAOJI0IeHHEe, U3MEePEHUE, MOACIMPOBAHNE, IKCIIEPUMEHT (peaibHbIN
Y MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

BocnurareabH
Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (UU(pPOBbHIE) ::)" fO)r;::;HT
n/n  MporpamMmbl KoanuectBo yacos o0pa3oBaTe/ibHbIE PECYPChI AP
padoueit
NMPOrpamMMmblI
Pa3znea 1. BemmecTBO M XUMH4YeCKHEe peaKkul
11 [ToBTOpenue u yriuyonenue 3HaHUN 3 bubnuoreka [IOK 1,27
’ OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XMMHMUYECKUX ) bubnuorexa [JOK 4,7
) peakuuii https://m.edsoo.ru/7f41a636
P —— 4 Buorra LOK 7
13 peakl p p https://m.edsoo.ru/7f41a636
' BUpPTYyaJibHast Ja00opaTopus
virtulab.net
Hroro nio pazgeny 9
Pa3nen 2. HemeTa/uibl ¥ UX coeTMHEHUS
OO0mias XxapakTepuCcTUKa XUMHUUECKIX
snemeHToB VIIA-rpynmnsl. ["anorenst bubnmnoreka [JOK 6,2,1
1 2 https://m.edsoo.ru/7f41a636
' BUPTYaibHas 1abopaTopus
virtulab.net
po | o e e 3 Buniorsa LOK
) PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX 3 Bubmiorexa [IOK

2.3 snemenTtoB VA-rpynnsl. A30T, pocdop u ux

COCOAMHCHU A

https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepUCTHKA XUMUIECKUX

4,5,6

sneMeHToB IVA-rpynmnsl. Yraepoa u 5 bubmuoreka [JOK
24 KPEMHUI U UX COEANHEHUS https://m.edsoo.ru/7f41a636
’ BHUpTYyaJIbHAS JIA0OpaTOPHs
virtulab.net
Uroro no pazgeny 13
Pazgen 3. MeTa/iIbI M BX COeTUHEHU ST
. OO01e CBOMCTBA METAJLIOB , Bubmorexa [IOK 2,7
) https://m.edsoo.ru/7f41a636
Baxueiiime MeTauisl 1 UX CO€IUHEHUS 3,4
3 bubmuoreka [JOK
39 https://m.edsoo.ru/7f41a636
' BUpPTYyalibHast Ja0opaTopus
virtulab.net
Hroro no paszneny 10
Pa3nes 4. Xumus u okpy:kawmasi cpeaa
i BemectBa u MmaTepuansl B )KM3HU YEJIOBEKa , Buborexa [IOK 4,6
’ https://m.edsoo.ru/7f41a636
Hroro no pazaeny
34

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ugposbie
Tema ypoka Jara usyyenus unpp
n/n Bcero o0pa3oBaTe/ibHbIE
pecypchl

[Iepnonnueckuit 3akoH. Ilepuonnueckas bubmumoreka [IOK

1 cUcTeMa XUMUYECKUX dnieMeHToB [I. U. 1 https://m.edsoo.ru/00ae14b2
Meunpeneena
3aKOHOMEPHOCTU B U3MEHEHUHU CBONCTB bubnuorexa [JOK

2 XUMHMUYECKUX JJIEMEHTOB IIEPBBIX TPEX 1 https://m.edsoo.ru/00ae14b2
IIEPUOJIOB

; Knaccupukanys 1 HOMEHKIATypa | Bubmmorexa [IOK
HEOPraHHYECKHX BEIIECTR https://m.edsoo.ru/00aec14b2

A BuIbI XUMHYECKO# CBSI3H M THITBI | Bubmmorexa [IOK
KPUCTALTHYIECKHX PEIETOK https://m.edsoo.ru/00aec14b2
[lepuoanueckuii 3axoH. [lepuoanueckas bubnnorexka [JOK

5 cucTeMa XMMHUYECKuX anemMeHToB /[I. U. 1 https://m.edsoo.ru/00ae14b2
Menneneena

6 Knaccuukanus XMMUIECKUX PEaKIU MO . brbmorexa LIOK
PA3MHYHBIM [IPU3HAKAM https://m.edsoo.ru/00ae14b2
[ToHsiTHE O CKOPOCTU XUMHUYECKOM peaKInu. bubnnoreka [JOK

7 [ToHsATHE O TOMOTE€HHBIX U T€TEPOTrE€HHBIX 1 https://m.edsoo.ru/00ae14b2
peakuusx
[ToHsATHE O XUMUYECKOM PaBHOBECHH. : BUPTYaJIbHAS

8 @DaxTOopHl, BAUSAIOLUIME HA CKOPOCTh nabopaTopus
XUMUYECKON PEaKIIUU U TTOJIOKEHNE virtulab.net
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XUMHYECKOI'O paBHOBECHU A

IMPUMCHCHUC

bubmuoreka [JOK
9 OKHCINTENEHO-BOCCTAHOBUTEIbHBIC PEAKIIHH https://m.edso0o.ru/00ae14b2
0 Teopust SIEKTPOIUTHIECKON JUCCOLMALIUH. Bubmorexa LIOK
CunbHbIe U crabble AIEKTPOIHUTHI https:/m.cds00.ru/00ac14b2
bubmuorexa [JOK
11 HonHble ypaBHCHHUS peaKLHi https://m.edsoo.ru/00ae14b2
. Knaccudukaiys XMMUYECKUX PeakIuil 1o Bubmmorexa [IOK
PA3MHYHBIM [IPH3HAKAM https://m.edsoo.ru/00ae14b2
XUMHYCCKHE CBOMCTBA KHUCIIOT M OCHOBAHUM bubmuorexa [JOK
13 B CBETE MPECTABICHUN 00 https://m.edsoo.ru/00ae14b2
ANEKTPOJIUTUYECKON TUCCOLIUAIIUU
XHUMUYECKHE CBOMCTBA COJICH B CBETE bu6mmoreka [IOK
14 IPEeACTaBICHUIN 00 EKTPOIUTUIECKON https://m.edsoo.ru/00ae14b2
U CCOLIAIUN
bu6mmoreka [IOK
15 Hownsitre o Tuaponuse comen https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
e OO01mas XapakTepUCTUKA IaJlOT€HOB. Brbmorexa [IOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https:/m.cds00.ru/00ac14b2
XnopoBogopoa. ColisiHast KUCTIOTA, bubnmoreka [JOK
18 XMMHMUYECKHUE CBOMCTBA, IIOJIy4YEHUE, https://m.edsoo.ru/00ae14b2
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Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

bu6mmoreka [IOK

19 peaKuuii, €CJIM OJJMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ae14b2
n30bITKE
0 OO61as XxapakTepuCTHKa dy1eMeHTOB VIA- bubmorexa [HOK
IpYIIIBI https://m.edsoo.ru/00ae14b2
AnoTpomnHbie MOAU(UKAITUN CEPBHI. bubnuorexa [JOK
21 Haxoxnenue cepbl 1 €€ COeTMHEHUH B https://m.edsoo.ru/00ael14b2
npupoae. XuMHUYECKHe CBONCTBA CEPBI
CepoBo0po1, CTpOeHHE, (PU3UYECKHE U BUPTYyaJIbHAA
22 N naboparopus
XUMHUYECKHE CBOICTBA .
virtulab.net
-3 Oxkcuipl cepbl. CepHast KMCIIOTa, PU3HIECKHE bubmiorexa LIOK
¥ XMMHYECKHE CBOMCTBA, IPHUMEHEHHUE htps://m.eds00.ru/002e14b2
Y A3oTHast KHCIIOTa, €€ QU3MIECKHE U Bubnmorexa [IOK
XAMAIECKHE CBOMCTRA https://m.edsoo.ru/00ae14b2
®ochop. Oxeun docdopa (V) u pochopnas bubnunoreka [JOK
25 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE https://m.edsoo.ru/00ae14b2
CBOMCTBA, NOJIy4CHHUE
Oxcunsl yriaepona, ux pusnveckue u bubnunoreka [JOK
2% XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE https://m.edsoo.ru/00ae14b2
MpOoOJIeMBI, CBSI3aHHBIE C OKCHJIOM YTIIepoa
Iv)
bu6mmorexa [IOK
27 Ileno4HbIe METATTBI https://m.edsoo.ru/00ae14b2
bu6mmorexa [IOK
28 OKCHIBI M THAPOKCH/IBI HATPHS M KaJIHs https://m.edsoo.ru/00ae14b2
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Illenoyno3eMenbHbIE METAJLIbI — KAJIBIUN 1

bu6mmoreka [IOK

29 MAFHMI https://m.edsoo.ru/00ae14b2
20 Amomunnii Xeneszo. AMdoTepHbIe bubnmorexa IOK
COCIHHEHIS https://m.edsoo.ru/00ae14b2
Brruuciienus o ypaBHEHHSIM XUMHYECKUX bubmuorexa [JOK
peaKuuii, €Clii OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ael14b2
31 M30BITKE WIIN COJACPKUT IPUMECH.
Brruncienust MaccoBoil J0JIM BbIXO/1a
MPOAYKTa PEAKIUU
bubmuorexa [JOK
32 XHUMHS U 9KOJIOT U https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
33 XUMHS BOKPYT HAC https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
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