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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE CpeaHero oouiero oopasoBaHus papaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanuny,
TpeboBanwmii k pe3yapTaTraM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBbI CPETHETO OOIIEro
o0Opa3oBaHus, MPEICTaBICHHBIX B DenepantbHOM TocyJapCTBEHHOM 00pa3oBaTEIbHOM CTaHIApTeE
cpennero obmiero oOpasoBanus, ¢ yuétom «KoHIeNuM mnpenonaBaHus y4eOHOTO TpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX opranmzanusax Poccuiickoit deneparuu, peaausyronux OCHOBHBIC
o0mieoOpa3oBaTeNbHBIE MPOrPaMMBD» M OCHOBHBIX TIOJIOKEHUH  (enepaibHOH MpOrpaMMBI
BOCIIUTAHUSL.

OCHOBY MOJX0/I0B K pa3pabOTKe MPOTpaMMbl TI0 XMMHH, K OIPEACTICHUIO 00IIei CTpaTeriuu
00y4eHHs, BOCITUTAHUS U Pa3BUTHs O0YJAIONIUXCS CPEACTBAMH yUeOHOTO MpeaMeTa « XUMHEsD IS
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBWIIM KOHIeNTyanbHble monoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIel, COJAEepKaHUsl, pe3ylbTaToB oOyueHUs U TpeOOBaHUM K YpPOBHIO
MOATOTOBKH BBITTYCKHUKOB.

B cooTBeTCTBHM C aHHBIMH TTOJIOKEHUSMH TPOrpaMMa Mo XUMHH (0a30BbIi YpOBEHB) Ha
YPOBHE CpeTHEro 00I1Iero 00pa3oBaHuUs:

® YCTaHABJIMBAET 00sM3aTeNbHOE (MHBAPHUAHTHOE) MPEAMETHOE COJIEpP)KaHHE, OMpEAeIseT
KOJIMYECTBEHHBIE M KAYEeCTBEHHBIE €r0 XapaKTePHUCTHKH Ha KaKIOM dTalre M3y4eHHUs IMpeaMera,
MpeyCMaTpUBAET MPUHIUIBI CTPYKTYPUPOBAHUS COACPIKaHUs M paclpeesieH s ero Mo Kiaccam,
OCHOBHBIM pa3zJiefiaM B TeMaM Kypca;

e 1aT TpPHUMEpPHOE paclpeneieHue Y4eOHBIX YacoB MO TEMAaTHYEeCKUM pasfeliam,
PEKOMEH/yeT TPUMEPHYIO TOCIEIOBATEIBHOCTh HM3YYCHHS OTHCTBHBIX TeM Kypca C y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH Yy4eOHOro IMpolecca, BO3PACTHBIX
ocobenHoctel obyuarommxcst 10—11 kmaccos;

e 1aT METOAMYECKYI0 HWHTEpHIpEeTaluio Lejeil u3ydeHus TMpeaMera Ha ypOBHE
COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpeaHero oOlmiero oOpa3oBaHUs, COJEpPKATEIbHON
XapaKTEePUCTUKH IUIAHUPYEMBIX PE3ylIbTaTOB OCBOECHMSI OCHOBHON 0Opa3oBaTeNbHOM MPOrpaMMBI
cpenHero oOrmero oOpazoBaHus (JTUYHOCTHBIX, METAMPEIMETHBIX, TPEAMETHBIX), OCHOBHBIX BHJIOB
y4eOHO-TI03HaBATEIbHON AESITETFHOCTH YYEHHKA IO OCBOCHHIO COACPKAHUS MPEAMETA.

[To Bcem Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHUU COOJIOJIEHa MPEEeMCTBEHHOCTh C
dbenepanbHO paboyeil MpOrpaMMoOil OCHOBHOTO 0011Iero 00pa3oBaHus 1Mo XUMUH (111 8—9 KimaccoB
00pa3oBaTeNIbHBIX OpraHu3alnii, 0a30BbI YPOBEHB).

OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «XUMMSD»

Xumudyeckoe 00Opa3oBaHUE, MOJIy4aeMO€ BBIMMYCKHUKAMHM CPEIHEH IIKOJbBI, SBJISETCS
HEOTHEMJIEMOH YacThi0 MX 00pa30BaHHOCTH. OHO CIY)KUT 3aBEPIIAIONINM STAllOM pealin3allui Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUYEBBIX IIEHHOCTEH, MPHUCYIIUX LEIOCTHOW CHCTEME
XUMHUYECKOTO 00pa3oBaHus. DTH IICHHOCTH KacaroTCs MMO3HAHMS 3aKOHOB MTPHUPO/IbI, (POPMHUPOBAHUS
MHUPOBO33PEHUS M 001l KyJIbTYpPhl YSIOBEKA, @ TAKXKE SKOJOTHYSCKA 000CHOBAHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO U MPHUPOJHOMN cpere. Peannsyercs XumMuueckoe 0Opa3oBaHHE OOYUYaIOIIMXCS
Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHUsS CpPEACTBAMHU YYEeOHOrO TpeaMera «XUMHUs,
COJICpKaHKUEe M MOCTPOCHUE KOTOPOTO OIPENIEICHBI B MPOTPaMMe 10 XMMHUHU C YYETOM CrienuuKu
HAyKd XUMUH, € 3HAUCHUS B TIO3HAHUM TIPUPOIBI U B MAaTEPUATLHOW JKU3HU OOIIECTBA, & TAKXKE C
y4€ToM OOMMX IMeleld M TMPHHIMUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI
cpenHero o0riero oopazoBanus B Poccuiickoit @eneparum.

XuUMUS KaK JJIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK MIPaeT OCOOYI pOJib B COBPEMEHHOM
[UBUJIM3AIMU, B CO3JIaHMM HOBOHW 0a3bl MaTepHaIbHOW KyibTypbl. OHa BHOCHT CBOW BKJIaJ] B
(dbopMuUpoBaHHE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHHUS, B CO3JJAHKE IIEJIOCTHOTO MPEACTAaBICHHUS 00
OKpYIKAroIlleM MHpE Kak O €IWHCTBE MPUPOIbI M YeJIOBEKa, KOTopoe (HOPMHUPYETCS B XUMHH Ha



OCHOBE IIOHMMAaHUs BEIIECTBEHHOI'0 COCTaBa OKPYIKAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3auMOJEHCTBYsSI C IpYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUS cTaja HEOThEMJIEMOMN
94acThI0 MUPOBOH KyJIbTYpPhI, HEOOXOJMMBIM YCIOBHUEM YCHEIIHOTO TPyJa M )KU3HH Ka)KJ0TO WiIeHa
obOmectBa. CoBpeMeHHass XMMHsS KaKk HayKa CO3WJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHH
HaIpaBJIeHA Ha pellieHue IM100aIbHBIX IPOOJIEM YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOIA,
SHEPreTUYECKOM, MUILEBO, SKOJIOTMUECKON 0€3011aCHOCTH U OXPaHbl 310POBbSL.

B coorBercTBMM ¢ OOmIMMH UENSAMH W TPUHIMIIAMHU CpeaHero oomero oOpa3oBaHUs
cozepxkanue npeamera «Xumus» (10-11 xmaccel, 0a30BbIil YypOBEHb M3y4EHMs]) OPHUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOUICKYJIBbTYpHYIO IOATOTOBKY OOYYaOUIMXCS, HEOOXOMUMYI0 UM JUIs
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCICHIIHOTO BKIIOYEHHS B JKU3Hb COLUYyMAa,
MIPOJIOJIKEHHSI 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomuMy rnpeaMera «XUMUs» ABISI0TCA 0a30Bble Kypchl — «Opranuueckas XUMUs»
n «O01mas 1 HeopraHu4yeckasi XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpaHHUsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HaHWM 10 HEOPraHMYECKON XMMHUU (C BKIIOYEHHEM 3HAHUM W3
oOuieil XumMumn) U oprannyeckoil xumun. PopMUpoBaHUE JAHHON CHCTEMBI 3HAHUM MPU H3YyUEHHH
npenMera o0ecreuyrBaeT BO3ZMOKHOCTh PACCMOTPEHUSI BCErO MHOroOOpas3usl BEIIECTB HAa OCHOBE
OOLIUX MOHITHUN, 3aKOHOB U TEOPUN XUMHUHU.

CtpykTypa cojaepxanus KypcoB — «Opranmueckas xumus» u «OO1mas u HeopraHu4IecKas
XUMHS» chopMHUpOBaHA B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJX0Ja K H3YyYEHHIO
yueOHOro Marepuaga M OOYCIIOBJI€Ha HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAaHUN Ha
OTpeeNIEHHBIX TEOPETUYECKUX YPOBHSX.

Tak, B Kypce OpraHM4ecKOil XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOU
TEOPUH CTPOCHMSI OPraHUYECKHX COCAWHEHHH, a TaKKe Ha YPOBHE CTEPEOXUMUYECKUX H
AJIEKTPOHHBIX NPEICTABICHUN 0 cTpoeHuH BemecTB. CBeeHNs 00 N3yyaeMbIX B Kypce BELECTBAX
JAI0TCS B PAa3BUTUU — OT YIJIEBOJOPOJOB JIO CIOXKHBIX OMOJIOTHYECKH AKTHBHBIX CO€JUHEHUM. B
Kypce OpraHn4ecKOi XMMHH M0JIy4aroT pa3BUTHE C(POPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus MEpBOHAYAIbHbIE IPEACTABICHUS O XUMHUYECKOM CBS3M, KIacCU(UKAIMOHHBIX
IIPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOEHMSI, 0 XUMUYECKON PEAKIIUH.

Ilon HOBBIM yrioM 3peHust B Ipeamere «XuMHs» 0a30BOT0 ypOBHS paccMaTpHUBAETCS
U3yYeHHbI Ha YpPOBHE OCHOBHOIO o00wero o60pa3oBaHHUs TEOPETUYECKUH MaTepual U
(baKTOJIOrMUecKue CBEJEHHsI O BEIIECTBAX W XMMHYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeopraHuyeckas XUMHsD» OOydyarollMMCs IPEIOCTaBISETCS BO3MOXKHOCTb OCO3HATh
3Ha4YeHUE MEePUOANYECKOI0 3aKOHA C OOIETEOPETUUECKUX U METOJO0JIOIMUECKUX MO3ULMM, I1y0xe
MOHATh UCTOPHUYECKOE U3MEHEHUE (PYHKIMI 3TOro 3akoHa — OT 00o00mmaoei 10 00bsACHSoIEN U
IIPOrHO3UPYIOLLEH.

Enunas cucrema 3HaHMI O Ba)KHEHIIMX BELIECTBAX, UX COCTaBE, CTPOECHUU, CBOMCTBAxX U
IIPUMEHEHHUH, 4 TAKXKE O XMMHYECKHX pEaKUUsAX, UX CYHIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKAHUS
gononsserca B Kypcax 10 wm 11 KkimaccoB sneMeHTaMM  COAEpXKaHMs, HMEIOIUMU
KyJbTYpPOJOTHUYECKUH M MNPUKIAAHON XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT IOHMMAHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMHM HayKaMH, pAacKpblBalOT €€ pPOJb B IIO3HABATCIBHOM U
MPAKTUYECKON JEATENIbHOCTH YEJOBEKa, CHOCOOCTBYIOT BOCIUTAHUIO YBAXEHHMS K IpoLEeccy
TBOpYECTBA B OOJACTH TEOPUM M TMPAKTHUECKUX MNPUIOKEHUH XUMHH, TOMOTAIOT BBIMYCKHHUKY
OpPUEHTUPOBATHCSI B OOIIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MpPOOJEMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIMBAaTh MH(OPMAIMIO U MPUMEHSATh €€ Ul NOIMOJHEHWs 3HAHWM, pelleHus
MHTEJUIEKTYAJIbHBIX M JKCIIEPUMEHTAJIBHBIX HCCIENOBATEIbCKUX 3afad. B memnom copepxkaHue
y4eOHOro npeaMeTa «XHMHS» JAaHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (OPMHUpOBAHUE Y
oOyJaromuxcss MHPOBO33PEHUECKOW OCHOBBI JUIsl MOHUMaHUsA (uiaocopckux uaei, TakuMX Kak:
MaTepHalIbHOE E€IWHCTBO HEOPraHWYECKOr0 M OPraHMYeCKOro MUpa, 0OYCIOBIEHHOCTh CBOICTB
BELIECTB UX COCTABOM M CTPOEHHEM, MO3HABAEMOCTh NPUPOIHBIX SBICHUI ITyTEM KCIIEpUMEHTA U
pelieHus] TMPOTUBOPEUMH MEXIy HOBBIMM (DaKTaMM M TEOPETUYECKMMHU MPEINOCHUIKaMH,



OCO3HAHHME POJIM XHMMHH B PEIICHUH SKOJIOTHYECKUX MpoOieM, a Takke mpobdieMm cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mnane pemienus 3aa4 BOCHUTAHUS, Pa3BUTUS U COLMAIM3ALUN O0yJarOIUXCsl IPUHSTHIC
IIPOrpaMMONl 10 XMMHM IMOJAXOJbl K OIPEAEICHUIO COACpXKaHUS W IOCTPOEHUs IpenMera
peaycMaTpuBaoT (GOPMUPOBAHHWE Y OOYYAIOIIUXCS YHHUBEPCATBHBIX YYEOHBIX JICHCTBUU,
uMeroIuX 0a30BO€ 3HAUEHUE JJISl PA3IMUYHBIX BUIOB JESITEIBHOCTU: PELIEHUs MpoOsieM, TOUCKa,
aHayin3a ¥ 00paboOTKH MH(OpMALMK, HEOOXOIUMBIX JJIs MPUOOPETEHUsl ONbITa IPAKTHUUECKON U
HCCIIEI0BATENIbCKON JAESITEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B [IO3HAHUU XUMUHU.

B mpakTtuke npenojaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, Tak U
Ha YpOBHE CpeaHero o0iiero oOpa3oBaHUs, MPU ONPEIECICHUN COJEPKATEIbHON XapaKTEPUCTUKU
Lene M3ydeHHs [peAMETa HalpaBJIEHWEM MEpPBOCTENEHHOM 3HAYMMOCTH  TPaJAULIMOHHO
npu3Haércss  (GopMHpOBaHME OCHOB XMMHUYECKOM HayKd Kak o00JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUUECKOMN JI€ATEIHHOCTH YEeJIOBEKa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOI
KYJIBTYPHI.

HEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «XUMUS»

C MeToau4ecKOoN TOYKM 3pEHMS TAKOW MOAXOJ K ONPEIEICHHUIO LEeJIel U3ydeHus Mpeamera
SIBJISIETCS BIIOJTHE OTPaB/IaHHBIM.

CoryacHO JTaHHOW TOYKE 3pEHUsSl TJIABHBIMH WenAMu W3ydeHUs mpenMera «XuUMHUsS» Ha
YpOBHE CpeZiHero o01mero oopa3oBanusi Ha 6a30BOM YPOBHE SIBJISIFOTCS:

e popMupoBaHHME CHUCTEMBI XHUMHUYECKMX 3HAHMW KaK BaXHEHIIEH COCTaBIISAIONICH
€CTECTBEHHO-HAYyYHOM KapTHHBI MHpa, B OCHOBE KOTOpPOM JieXKaT KIIIOYeBble TOHATHS,
(GyHIaMEHTaJIbHbIE 3aKOHbl M TEOPUH XUMHUH, OCBOCHHUE 53bIKa HAyKH, YCBOCHHME U MOHHMaHHE
CYIIHOCTH JOCTYIHBIX 0000IEHUI MHUPOBO33PEHUYECKOr0 XapaKTepa, 0O3HAKOMIIEHHE C UCTOPUEH UX
pa3BUTHS U CTAHOBJICHUS;

e GopMUpPOBaHME U PA3BUTHE MPEACTABICHUN O HAay4HBIX METOJAX MO3HAHMs BELIECTB U
XUMUYECKUX Ppeakluil, HeOOXOOUMBIX IJIi HPUOOPETEHUS YMEHMH OPHUEHTHPOBATHCA B MUPE
BEIIECTB M XMMHUYECKUX SBJICHUH, UMEIOIUX MECTO B IPUPOJE, B MPAKTUUYECKON U MOBCEIHEBHON
KHU3HU;

® Pa3BUTHE YMEHUH U CIOCOOOB JESTEIbHOCTH, CBSI3aHHBIX C HAOIIOAEHUEM U 00BICHEHUEM
XUMUYECKOT0 KCIIEPUMEHTA, COOII0ICHUEM ITPaBUI 0€3011acHOr0 00pallleHUs C BELECTBAMHU.

Hapsny ¢ »TuM coxeprkaTenbHas XapaKTepUCTHKa LieJed M 3ajad U3ydeHUs IpeaMera B
IIporpamMMme 0 XUMHUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMM IIPUOPUTETAMU B
cucreMe obuiero cpeanero oopasopanus. CerojHsi B NMPenojaBaHUU XUMHUU B OOJIBLICH CTereHH
OTIAETCs MPEANOYTEHUE IPAKTUUECKOW KOMIIOHEHTE COJIepyKaHus 00yueHH s, OpUEeHTUPOBAHHOM Ha
IOJOTOBKY BBITYCKHUKA ILKOJbI, BJaJECIOIIEro He HaOOpoM 3HaHWH, a (YHKUHOHAJIBHOU
I'PaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHMSIMM aKTMBHOT'O MOJYYEHUs 3HAHUN U IPUMEHEHMS UX
B peaJbHOM JKU3HU JUIs peLeHHs] IPAKTUYECKUX 3a/1ay.

B 5710i1 cBsA3M npu M3yueHuu npeamera « XUMHs» TOMUHHUPYIOIEe 3HaYeHUEe NPUOOPETaroT
TaKue yeau u 3a0ayu, Kax:

e amanTanus OOYyYalOUIMXCA K  YCJIOBHSAM JMHAMHUYHO  Pa3BHBAIOLIETOCS  MHpa,
(dbopMUpOBaHME HMHTEIJIEKTYaJIbHO pa3BUTONM  JMYHOCTH, TOTOBOM K €aMo0Opa3oBaHUIO,
COTPYOHHUYECTBY, CAMOCTOSATEIBHOMY IIPUHSITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBA3aHHBIX C BEILIECTBAMH U UX IIPUMEHEHHEM,;

e (QopmupoBaHue y OOyYalOIUMXCS KIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMH),
UMEIOIIMX YHUBEPCAIbHOE 3HAU€HHE JUIS Pa3iIMYHBIX BUJAOB JEATEIbHOCTU: pelIeHHs MpolIeM,
MOMCKa, aHanu3a U 00paboTkM uHQopManMM, HEOOXOTUMBIX JUIs MPUOOPETEHUs OIbITa
JESITEIbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B NO3HAHMM XMMMH, a TaKKe A OLEHKHU C
MO3UIIMHA HKOJIOTHYECKOM 0€301MacCHOCTH XapaKTepa BIUSHUS BELIECTB U XMMUYECKHUX MPOLIECCOB Ha
OpraHM3M 4YeJIOBEKa U IPUPOJHYIO CPELY;



® pa3BUTHE NO3HABATEIbHBIX HHTEPECOB, MHTEIICKTYATbHBIX M TBOPUYECKUX CIIOCOOHOCTEM
o0yJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO IPHOOpPETaTh HOBBIE 3HAHUS 1O XUMHH B
COOTBETCTBUU C JKM3HCHHBIMHU TMOTPEOHOCTSMHU, HCIIOIB30BaTh COBPEMEHHBIC WH(MOPMAIMOHHBIE
TEXHOJIOTHH JUIS TIOMCKAa W aHajdn3a yueOHOW M HaydHO-TOMYNIIPHOW WHEGOPMAIUU XUMUYIECKOTO
COJICPIKAHUS,

e (GopMHpPOBaHHE ¥ pa3BUTHE Y OOYUYAIOMUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUSI, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPbIE 0COOEHHO HEOOXO0UMBI, B
YaCTHOCTH, IPH TUIAHUPOBAHUU U IMPOBEICHUN XUMHUYECKOTO IKCIICPUMEHTA;

e BOCHHTAaHHE Yy OOydYarmuxcs yOSKIEHHOCTH B TyMaHUCTHYECKOW HAINPaBICHHOCTH
XUMHH, € BOXHOW POJIU B PEIICHUH TII00ABHBIX MPOOIEM PallHOHATBHOTO IMPUPOIOIIOIE30BAHNS,
MOTIOJTHEHHSI JHEPTreTHYCCKHX PECypCOB M COXPAaHEHUS MPHPOJHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOTUMOCTH OEPEKHOTO OTHOIICHUS K MPHUPOJC U CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETECHUS
OTIBITa WCTIOJB30BAHUS TOJNYYCHHBIX 3HAHUHN I MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYaIUsX,
CBSI3aHHBIX C XUMHYECKUMHU SBJICHUSIMH.

MECTO YYEBHOT' O TIPEJJMETA «XUMUs» B YHEBHOM IIVIAHE

B yue6HOM mmane cpeaHero oOmiero oOpazoBaHHs MpeAMET «XHUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeIMETHON 00acTH «ECTecTBEHHO-HAYYHBIC MPEAMETHI.

OO1ee Yrciio 9acoB, peKOMEHOBAHHBIX [T M3ydeHus XuMun 67 yacoB: B 10 kmacce — 34
qaca (1 gac B Henenmio), B 11 kmacce — 33 waca (1 gac B Heelo).

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA
YYEBHOI'O IPEAMETA «XUMMSA»
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

denepanbHbIi  TOCYJApPCTBEHHBIM  00pa30BaTENbHBIM  CTAaHAAPT CPEIHEr0  OOIIero
o0pa3oBaHUsl YCTaHABIMBAET TPEeOOBAaHHUS K pe3ysibTaTaM OCBOEHHUS OOy4alOUIMMUCS MpoTrpamMm
cpenHero o6mero oOpa3oBaHUs (JIMYHOCTHBIM, MeETampeIMETHbIM M MpeAMeTHhIM). Hayuno-
METOJUYECKOM OCHOBOM il Pa3pabOTKU IUIAHUPYEMbIX pPE3yJIbTaTOB OCBOCHUS MPOTpaMm
cpenHero oOuiero 00pa3oBaHUs SABISETCS CUCTEMHO-AEATEeIbHOCTHBIN MOAXO/.

B cooTBeTCTBMM € CHCTEMHO-IEATEIHHOCTHBIM IOAXOJOM B CTPYKTypE JHMYHOCTHBIX
PE3yIbTaTOB OCBOCHUS MpeAMeTa «XHUMHUSA» Ha YPOBHE CPEAHEro 00I11ero o0pa3oBaHus BblIEICHbBI
CJIEYIOIIHE COCTABIIAIOIINE:

® O0CO3HaHHE OOYYAIOMIMMHUCS POCCHMCKOW Tpa)XIaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPEICIICHHUIO;

® HaJIWYMe MOTHUBAIMU K O0yUCHHIO;

e [IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE KIFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAJAULIUN 0a30BON HAYKH XUMUU;

® TOTOBHOCTh M CIIOCOOHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS B CBOCH NEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAaMM, MPUCYIIUMH  LEJIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3oBaHus;

e HaIWYMe TMPAaBOCO3HAHMS SKOJOTHUYECKOW KyIbTYphl M CIIOCOOHOCTH CTaBUThH IENU U
CTPOUTD KU3HEHHBIE IJIAHBI.

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHUs MpeameTa «XHUMHsD» JOCTHUTAIOTCS B E€IUHCTBE
yu4eOHOM W  BOCHHUTATENBHOW  JEATENHHOCTH B  COOTBETCTBHM C T'YMaHUCTHYECKHUMHU,
COI[MOKYJIBTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTAMH U  HACAJlaMU  POCCUHCKOTO
TPaXJAHCKOTO OOIeCTBa, TMPUHATBIMH B OOIIECTBE HOPMAMH | TPaBWIAMH TOBEIACHHUS,
CIOCOOCTBYIOIIUMH TIPOIIECCaM CaMOTIO3HAHUS, CaMOPa3BUTHS M HPABCTBEHHOTO CTAHOBICHUS
JTUYHOCTH 00YJarOIINXCS.



JIMYHOCTHBIE pe3ybTAaThl OCBOCHUS IpenMeTa «XUMHS» OTPaKalT c(HopMUPOBAHHOCTH
OIIBITA TT03HABATEIILHON B HpaKTquCKOﬁ ACATCIIBbHOCTH OGy‘-IElIOH.II/IXCSI o peajin3dalu IMPUHATBIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YACTHU:

1 ) 2PANHCOAHCKO20 60OCNUMAHUA:

0CO3HAHMS 00YYAIOIIUMUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKECHUS
K 3aKOHY U IPABOINOPAIKY;

MIPEACTABJICHUS O COLMAJIBHBIX HOPMAax M IMPAaBWIAX MEKIMYHOCTHBIX OTHOLIECHHUN B
KOJIJIEKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKON JEATENbHOCTH MPU CO3AAHUU YYEOHBIX
[IPOEKTOB, PEUICHUM Y4YEOHBIX W IIO3HABATEJIbHBIX 3ajay, BBIIOJHEHUM XUMHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHThI
JPYTUX NpU aHAINU3€E Pa3IMYHbIX BUJOB YU€OHOU JIESTENbHOCTH;

2) nampuomuieckozo eocnumanus:

LIEHHOCTHOTO OTHOIIEHMS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIHUI0 OTEYECTBEHHOU
XUMUU;

YBa)XKEHMsI K MPOLIECCY TBOpYECTBA B 00JaCTU TEOPUM M MPAKTUYECKOIO MPUMEHEHUS
XUMHH, OCO3HaHUA TOIO, YTO JOCTMIKEHHMS HAYKM €CTb pE3YJIbTaT JIMTEIIbHBIX
HaOMO/IeHNH, KPOMOTIMBBIX SKCIEPUMEHTAJIbHBIX IIOMCKOB, IOCTOSHHOTO TpyAa
YYEHBIX U IIPAKTUKOB;

HHTEpECA M IIO3HABATEIBHBIX MOTHBOB B IIOJyYEHUH U IIOCIEAYIOLIEM aHAIIA3E
nH(pOpMAaLIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOU XUMMUH;

3) 0yX06HO-HPABCMBEHHO20 60CRUMAHUA:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUHM, CBS3aHHBICE C XUMHUYECKUMH SIBJICHHUSAMHU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI
M IIEHHOCTH,

TOTOBHOCTH OIICHMBATh CBOE IMOBEJICHUE M TOCTYIKH CBOMX TOBAPHILEH C TTO3UIIHI
HPaBCTBEHHBIX U TIPABOBBIX HOPM U OCO3HAHWE TIOCIIEACTBUN ITUX MOCTYIKOB;

4) ¢hopmuposanusa Kynomyput 300po6va:

TMOHMMAaHMs 1IEHHOCTEH 370poBOro M Oe3omacHOro obpasza KU3HH, HEOOXOIMMOCTH
OTBETCTBCHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY M ICHXHYECKOMY
3JI0POBBIO;

coOr0IeHNs TIpaBUJI OE30IMacCHOTO OOpaIlleHUsI C BEIIeCTBAMHU B OBITY, TTOBCEAHEBHOM
JKU3HHU U B TPYIOBOU JIEATEIHLHOCTH;

MOHUMAaHMS [IEHHOCTH TMpPaBWJI MHIUBUAYAIbHOTO U KOJUIEKTUBHOTO 0€301acHOro
MOBEICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3A0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCIEJICTBUN U HENPUSATUS BPEAHBIX MPUBBIYEK (YIOTpEOIEHUs alKOroJs,
HapPKOTHKOB, KYPEHHs);

5) mpyooeozo éocnumanus:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIICI0BATEIbCKOW JESTEIbHOCTH,
OOIIIECTBEHHO TIOJIC3HO, TBOPYECKOI U APYrHX BUIAX JCITEIBHOCTH,

YCTAaHOBKM Ha AaKTHBHOE y4YacTHE B PEIICHHUH MPAKTUYCCKUX 3a]a4 COLUAIBHOM
HaIPaBJICHHOCTH (B paMKaX CBOEro Kjiacca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY M3YYCHHUIO MPOQecCHil pa3IMyHOrO POja, B TOM YHCIIC Ha
OCHOBE NMPUMEHEHHSI TPEIMETHBIX 3HAHUN TI0 XUMHH;

YBOKEHHUSI K TPYAY, JHOISIM TPY/a U pe3yiabTaTaM TPYJIOBOH JEATSILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYaIbHON TpaeKTOpuu 0Opa30BaHUs,
Oyaymied mpodeccuu W peanu3anud COOCTBEHHBIX JKM3HCHHBIX IIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHH, HMHTEPECOB M MOTpeOHOCTEH
00111eCTBA;

6) IKO0J102UUECKO20 60OCRUMAHUA .



— DKOJIOTHYECKH  IIeTIeCOOOpa3HOTO  OTHOWICHHWS K  TPHUPOJe, KaK  HCTOYHHKY
CYLIECTBOBAHUS KU3HU Ha 3eMJIE;

— TIOHMMaHHs  TJIOOATBFHOTO  XapakTepa  AKOJIOTHYECKHUX  MPOOJieM,  BIIHMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHOU CPEbL;

— OCO3HAHHUA HEOOXOJMMOCTH HWCIIOJBb30BAHUS JOCTHMIKCHHM XUMHU JJIsl  PEHICHHS
BOIIPOCOB PALMOHAIBLHOTO TIPUPO/IOTIOIH30BAHNS,

— aKTUBHOTO HEMPUATUS EHCTBHM, MPUHOCIIINX BpEJ OKPYXKAIOIIEH MPUPOIHON cpene,
yMEHUS MIPOTHO3UPOBATH HeOJIaronpusiTHbIC JKOJIOTHYECKHUE IOCJICACTBUS
MPEIITPUHUMAEMBIX JEHCTBUM U MIPEAOTBPALIATD UX;

— HaJIWYUsl Pa3BUTOrO SKOJOTHYECKOTO MBIIUICHHUS, IKOJOTHMUYECKOM KYJIbTYpHI, OTMbITa
JESTETLHOCTH SKOJIOTHYECKON HAMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS

— HUMH B N03HABAaTEIbHOW, KOMMYHUKATUBHOW M COIIMAILHOM MpPaKTHUKE, CIIOCOOHOCTH U
YMEHHUS aKTUBHO MPOTHUBOCTOSTH UICOJIOTUN XeMOpOoOHH;

7) WEHHOCMU HAYYHO20 NO3HAHUS:

— c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKU;

— TIOHUMaHHS CNeUU(PUKA XUMHUHM KaK HayKd, OCO3HaHHS €€ ponu B (OPMHPOBAHUU
palMOHAIBFHOTO HAyYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO TIPEACTABJICHHUS 00
OKPYXAIOIleM MHpPE KaK O €IWHCTBE MPUPOJBI M UYETOBEKa, B TMO3HAHWU TMPHPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHHUS MMPUPOTHOTO PAaBHOBECHS,

— yOeXJIEHHOCTH B O0COOOM 3HAYMMOCTH XHMHH JJIi COBPEMEHHOU IUBUIIM3AIMH: B €6
TYMaHUCTHYECKON HAINpaBJICHHOCTH W BAXKHOW pOJIM B CO3JaHUM HOBOW 0asbl
MaTepUaIbHON KYJbTYpPHI, PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHUS
YEeJI0BEUECTBA —  CBIPHEBOM, JHEPreTUYECKOM, MHUIIEBOM U DKOJOTUYECKOM
0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 0OECIEYCHUN YCIOBUU YCIEUTHOTO TpyAa H
9KOJIOTUYECKH KOMGMOPTHOMN KU3HU KKIOTO WICHA 00IIeCTBa;

— €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH: TOHUMAaHUA CYIIHOCTA METOJIOB TO3HAHUA,
WCTIOJIb3YEeMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJb30BaTh IMOJydaeMbIe
3HAHUS IS aHAIU3a W OOBSICHEHUS SBJIICHHHA OKPYXKAIOIIETO MUpA M MPOUCXOISANINX B
HEM W3MEHCHMH, YMEHHUs JejlaTh O0OOCHOBAaHHBIC 3aKIIOUCHHUsS HAa OCHOBE HAyYHBIX
(haKTOB M UMEIONTUXCS TAHHBIX C IEJBIO TIOJTYyYEHHUS IOCTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XHUMHUYECKHE 3HAHMS [UIS  pelIeHUs
po0JIeM B peabHBIX )KU3HCHHBIX CUTYAIUsX;

— HMHTepeca K MO3HAHUIO U MCCIIEA0BATEIbCKOM NS TEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K HEINPEPHIBHOMY OOpa30BaHHUIO W CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM IO XUMHUU B COOTBETCTBUHU C >KU3HEHHBIMHU
MOTPEOHOCTSAMU;

— HUWHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbiXx cdepax mnpodeccnoHanbHOM
JeSITECIbHOCTHU.

MeranpeaMeTHble pe3yJibTATbl OCBOSHHUS Y4eOHOro mpeamera «XUMHUS» HAa YPOBHE

cpenHero oOmiero o0pa3oBaHus BKIIFOYAIOT:

e 3HaynMble Ui (GOPMUPOBAHUS MHUPOBO33PEHUS OOYJAIOMIMXCS MEXKAUCHUTIIMHAPHBIC
(MexmpeMeTHbIE) OOIIeHaYYHbIE TTOHSITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa U
crenuguKy METOJO0B TMO3HAHUSA, MCTOJb3YeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprusi, sIBIEHUE, MPOIIECC, CUCTEMa, Hay4yHbIH (HaKT, MPUHIUM, THUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOMIOIeHNEe, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

e YVHUBEpCAJIbHbIE  y4eOHblE  JEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHBHBIE,
perynaTuBHbIe), obecneunBaronye GopMupoBaHue HyHKIIMOHATBFHOW TPAMOTHOCTH U COLIMATBHOMN
KOMITETEHITUH 00YJarOIIUXCSl;

® CIOCOOHOCTh  OOYYarOMIMXCS  HMCIOJb30BaTh  OCBOCHHBIE  MEKIUCIUILUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHHBEpCcaldbHble Yy4eOHbIE JEHCTBUS B TMO3HABATEIBHOH W
COI[MAIbHON MPAKTHUKE.



MertanpeaMeTHbie  pe3yibTaThl OTPAKAIOT OBJAJICHHE YHUBEPCATbHBIMH  YUCOHBIMH
[103HABATEIbHBIMKM, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JICHCTBUSIMHU.

OBlajicHUE YHUBEPCAIbHBIMU YUEOHBIMU NOZHABAM ETIbHBIMU OCICI GUAMU .

1) bazosvie nocuueckue oelicmeus:

CaMOCTOSATENIbHO (OPMYIUPOBATh U aAKTYaIM3HPOBATh MPOOJIeMy, BCECTOpPOHHE €
paccMaTpuBarth;

OTPENENATh LeNIN JAEATEIbHOCTH, 3a/aBasl MapaMeTpbl U KPUTEPUM UX JOCTUIKEHMS,
COOTHOCHUTD PE3YJIbTAThl AEATEIbHOCTHU C OCTABICHHBIMU LIENISMU;

HCII0JIb30BAaTh MPU OCBOECHHUU 3HAHUW NPHUEMBI JIOTUYECKOTO MBIIIEHUS — BBLAEIATH
XapaKTepHble MPHU3HAKU MOHITUH W yCTaHABIMBAThb MX B3aUMOCBS3b, HCIIOJIb30BAaTh
COOTBETCTBYIOIINE TOHSITHSI ISl OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBICHUIA;

BHIOMpATh OCHOBAaHUS W KPUTEPUU I KIAacCU(DUKAIMK BEIIECTB W XHMHUYECKHX
peakumii;

YCTaHABIUBATh MPUYNHHO-CJICJICTBEHHBIC CBSI3U MEXKIY U3YUaEeMbIMU SIBJICHUSIMU,
CTPOUTH JIOTUYECKUE PACCYKIEHMsI (MHIYKTHBHBIE, JEIyKTHBHBIC, IO AaHAJOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUUs] B PACCMATPUBAEMBIX  SIBJICHHSIX,
(hopMynupOBaTh BHIBOIBI M 3aKIIOUECHHUS;

MIPUMEHSTH B Mpoliecce MO3HAHUS, UCIIOJIb3yeMble B XMMHUH CUMBOJINYECKHE (3HAKOBBIE)
MOJIeNu, TPeoOpa30BbIBaTh MO/JIEIbHBIE PEJICTABICHNS — XUMHUYECKUH 3HAK (CUMBOJI)
JJIEMEHTa, XUMHYecKas (opmyia, ypaBHEHHE XUMHUUYECKON peakluyd — MpU pelieHun
Y4€OHBIX MMO3HABATEIBHBIX U MPAKTUYECKUX 3aJ1a4, MPUMEHATHh Ha3BaHHBIC MOJICITHHBIC
TIPEACTABJICHUS Uil BBISBICHUS XapaKTEPHBIX MPHU3HAKOB M3y4aeMbIX BEIIECTB U
XUMHYECKUX PEAKIIUH.

2) bazosvie ucciedosamenvckue 0eucmeaus:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IIO3HAHMS BEIIECTB M XUMHYECKUX PEAKIINH;
dbopmyaupoBaTh IEIW W 3aJa4d  HCCIEIOBAHUS, HWCIOJIb30BaTh IIOCTABJICHHBIC |
CaMOCTOSITENIFHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI U1l (DOPMHUPOBAHUS THIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

BJIaJICTh HABBIKAMU CaMOCTOSITCIIPHOTO IUTAHUPOBAHHMS WU TPOBEICHUS YYCHUUYCCKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEIPHO TPOTHO3UPOBATh €ro pe3yibTar, (GOpMYIHpOBaTh O0OOIICHUS U
BBIBOJIbI OTHOCHTEIIBHO JIOCTOBEPHOCTH PpE3YJIbTAaTOB MCCIICIOBAHUS, COCTaBIIATH
000CHOBaHHBIN OTUYET O MPOJIeTIaHHON paboTe;

MpUOOpETaTh OMBIT YYCHUYECKON HCCIIEIOBATEILCKOW W TMPOEKTHOW JAESTEIIbHOCTH,
MPOSIBIIATH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY MIOUCKY METOJIOB PELICHUS
MPaKTUYECKHX 33J1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUSI.

3) paboma ¢ ungpopmayueii:

OpPHEHTHPOBATbCA B PAa3JIMUHBIX HCTOYHHKAX WHPOpManuu (HAy4HO-TIOMyJspHAas
JIUTEpaTypa XMMHUYECKOTO COJCpKaHHs, CIIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa),
aHAIM3UPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U (POPM MpeaCTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHUBOPEUNBOCTb;

(dbopMynMpoBaTh 3ampOCHl U MPUMEHSTH pPa3IUYHbIE METO/Abl MPU TOUCKE U OTOOpE
nH(popMalny, He0OXOUMO [T BBIMOJHEHUS YU4EOHBIX 33124 ONPEeNEHHOTO THIIA;
npuoOpeTaTh ONBIT MCHOJIb30BAHUS MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTUM
U Pa3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMalbHYIO (opMy mpencTaBieHHs HHGPOpPMALUU
(cxembl, rpauKu, IUarpamMMbl, TAaOJIHUIIBI, PUCYHKH U JPYyTHe);

UCIOJb30BaTh HAy4YHBIH S3bIK B KauyecTBE CpEJICTBa MNpH pPabOTE € XUMHYECKOM
uHpopManueit: IpUMEHSITh MeXIpeaAMETHbIE (pU3HUECKre U MaTeMaTUYeCKe) 3HaKu U
CHUMBOJIBI, POPMYIIbI, a00peBUATYpPbl, HOMEHKIIATYPY;

HCIOJb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATIISTHOCTH.



OBnaneHue yHugepcanbHolMu KOMMYHUKAMUGHBIMU O€liCIGUAMU .

® 33/1aBaTh BOMPOCHI IO CYLIECTBY 0OCYKJaeMOM TEMBI B X0JI¢ [Uaiora W/WiIN JUCKYCCHH,
BBICKa3bIBaTh  UJEH, (HOPMYIHpPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO  BBITIOJTHEHUS
MPEI0KEHHOM 3a/1a4H;

® BBHICTYNATh C MPE3CHTALUEl pPe3yabTaTOB MO3HABATEIbHON JIE€ATENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUH XMMHYECKOTO SKCIIEPUMEHTA,
MIPaKTUYECKONH pabOThl 10 HCCIIEJOBAHHUIO CBOMCTB M3y4aeMbIX BELIECTB, pealu3alud y4eOHOTO
npoekta W (OpMYIHpPOBATH BBIBOJBI IO pE3ylbTaTaM TPOBENEHHBIX HCCIEAOBAHUN MYTEM
COTJIACOBAHUS TIO3ULIUH B X0/€ 00CYXACHUS 1 0OMEHa MHEHHUSMHU.

OBnazieHuE YHUGEPCANbHBIMU PECYNAMUCHBIMU OCIICHGUAMU .

® CaMOCTOSITENIbHO IJIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATEIBHYIO JIE€ATEIBHOCTD,
ompezenss e€ Ienu U 3aJadd, KOHTPOJMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
IpeiaraéMblii alropuT™M JEMCTBUII NP BBINOJIHEHUHM Y4YE€OHBIX M HCCIEAOBATEIbCKUX 3ajJad,
BbIOMpaTh Hanbosiee 3(PPEeKTUBHBIA COCOO MX pelIeHUs ¢ y4€TOM MOIY4YEHHsS HOBBIX 3HAHHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

® OCYILECTBJISATh CAaMOKOHTPOJIb CBOEH JESITENbHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOLIEHKH.

IIpenmeTHble pe3yabTaTbl OCBOEHHUS MPOTpaMMbl CpelHero oOmiero o6pazoBaHuUs IO
XUMMM Ha 0a30BOM YpOBHE OpHUEHTHUPOBaHbl Ha oOecleYeHHe MPEerMYIIECTBEHHO
0011e00pa3oBaTeIbHOM MW OOMICKYJBTYPHOM TOATOTOBKM oOOydaromuxcs. OHH  BKITIOYAIOT
cnenuduueckue s yd4eOHOTO mpeaMmeTa «XUMHUS» HaydyHble 3HaHHSA, YMEHUS U CHOCOObI
NEeUCTBUI MO OCBOEHHIO, MHTEPHpETAlM U MPeoOpa30BaHUIO 3HAHUMN, BHUJbI JIEATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHHUA M TPUMEHEHHIO 3HAHUNH B pa3IMYHBIX YUEOHBIX U peabHBIX
KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C XUMHUel. B mporpamme no XxuMuu npeaMeTHbIE pe3yabTaThl
MIpe/ICTaBJIeHbI MO roJIaM U3y4YeHUsI.

K xoniy oOyuenus B 10 kiacce mpenMeTHBIE pe3yIbTaThl OCBOSHUS Kypca «OpraHnndeckas
XUMHUSD OTPaXaroT:

¢ chopMUPOBAHHOCTH MIPEICTABICHUM O XUMHUUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MUpPA, POJM XUMHHM B TIO3HAHWM SIBJICHUN NPUPOJbI, B (POPMHUPOBAHUHN MBIILICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM TIpPaMOTHOCTH, HEOOXOAMMON [UIsl  pelleHus
MPAKTUYECKUX 3aJad M DSKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO0 U
MIPUPOIHOM cpere;

®BIIAJICHUE CHCTEMON XHMHYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaoIINe
MOHATHUS (XUMUYECKHI 3JIEMEHT, aToM, DJIEKTPOHHAas 000J0YKa aToMa, MOJIEKYia, BaJIEHTHOCTb,
AJIEKTPOOTPHUIATENILHOCTh, XMUMHUYECKas CBs3b, CTpyKTypHas ¢opmyna (pa3BépHyTas U
COKpaIéHHas), MOJIb, MOJISIPHAsE Macca, MOJIIPHBIN 00bEM, YIIIEpOJIHBIN CKeNeT, PYHKINOHAIbHAS
TpyIa, pajnuKai, ©30Mepus, H30Mepbl, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YTITIEBOJAOPOIbI, KHUCIOPOI
U a30TcOJeprKallue COeTUHEHHSI, MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COCTMHCHUS );

®TEOpPUU U 3aKOHBI (Teopus CTpOeHUs opranuyeckux BemiecTB A.M. byrnepoBa, 3akoH
COXpPaHEHHUS MaCChI BEIECTB);

® 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMMUH;

® MUPOBO33PDEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IIOHUMAHWS MPUYUHHOCTH H
CHUCTEMHOCTH XUMHUYECKUX SIBJICHMH, (aKTOJIOTMYECKHE CBEJCHHUS O CBOICTBaxX, COCTaBe,
MOJIydeHHH M O€30MacHOM HCIOJIb30BAaHUM BAXKHEWIIMX OPraHMYeCKUX BEIIeCTB B OBITY U
IIPAKTUYECKOMN JESITEIbHOCTH YEJI0BEKA;

¢ c(hOpMHUPOBAHHOCTh YMEHUH BBHISBIATH XapaKTepHbIE MPU3HAKH TOHATUH, YCTAaHABIUBATH
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIME MOHATUS MPU ONMCAHUU COCTaBa, CTPOCHHUS U
MIPEBPALLEHUI OPTaHNYECKUX COETMHEHU;

¢ chOPMUPOBAHHOCTh YMEHHMI HCMOJb30BaTh XMMHUYECKYIO CHUMBOJMKY JUIS COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaLIEHHOM) (OPMYIT OpPraHMYECKUX BEIIEeCTB U



YpaBHEHUH XUMHUYECKUX pEaKkluil, N3rOTaBIMBATh MOJEIH MOJEKYJI OPraHMYECKHX BEIIECTB IS
WUTIOCTPAIIMH UX XUMUYECKOTO M MIPOCTPAHCTBEHHOTO CTPOCHUS;

¢ c(hOPMHUPOBAHHOCTh YMEHUHN yCTaHABIMBAThH MPUHANIC)KHOCTh U3YUYEHHBIX OPraHHYECKUX
BEIIECTB IO WX COCTaBy M CTPOCHUIO K ONpeNeN€HHOMY Kiaccy/Tpynmne COeIUHEHUH
(YryiieBoJopo/ibl, KUCIOPOA U a30TCOAEpKAIIUE COSTUHEHMSI, BHICOKOMOJIEKYIISIPHbIE COSAUHEHHUS),
JaBaTb WM Ha3BaHus 1o cucrematudeckoi Homenkiarype (IUPAC), a Takxe mnpuUBOIUTH
TPUBHAJbHBIE HA3BaHWS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITHUJICH, MPONHIICH, AalleTUJICH,
STHJICHTJIMKOJb, TIUIEpUH, (peHo, (opManbIerul, aleTalnbIeTu, MypaBbHHAs KHCIO0Ta, YKCYCHAs
KHCJIOTa, OJICMHOBAs KHCJIOTA, CTEAPHHOBAs KHCJIOTA, TIIIOK03a, (hpyKTO3a, Kpaxmal, LEeJUTI0I03a,
TJIUITUH);

¢ chOPMHUPOBAHHOCTh YMEHHS OIPENCISITh BUIBI XUMHUYCCKOW CBS3M B OPraHHYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPaTHBIE);

¢ c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSATH TIOJIOKCHHUSI TEOPUU CTPOCHUS OPraHHYECKUX
BemectB A.M. byrtnepoBa st 0OBSCHEHHS] 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

¢ cHOPMHUPOBAHHOCTh YMEHHH XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (U3NYECKHE W
XAMUYECKHE CBONCTBA TUIHYHBIX TPEACTABUTENCH Pa3IMYHBIX KIIACCOB OPraHMYECKHX BEIIECTB
(MeTaH, 9TaH, dTHICH, MPOTUJICH, alleTuieH, Oyranuen-1,3, metunOyraaueH-1,3, 6eH30J1, METaHO,
ATAaHOJI, ATHUJICHTJIMKOJb, TIHUIEPHH, (HEHOJ, aleTalbAerh], MypaBbHHAs W YKCYCHas KHCIIOTHI,
TIII0K03a, KpaxMall, IeJIII0JI03a, aMUHOYKCYCHAsl KUCII0Ta), MIUTFOCTPUPOBATh T€HETUYECKYIO CBA3h
MEXJy HHMH YPaBHCHHSIMH COOTBETCTBYIOIIUX XHUMHYECKHX pEaKIuid C HWCIHOJIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

¢ cHOOPMHUPOBAHHOCTh YMEHHUS XapaKTepPH30BaTh HWCTOYHUKH YIIIEBOJOPOTHOTO CHIPHS
(HedTh, TPUPOIHBIN Ta3, Yrojib), CHOCOOBI WX TMepepabOTKM W MPAKTUYECKOE IPUMEHEHHE
MPOJAYKTOB MepepabOTKH;

¢ chOPMHUPOBAHHOCT, YMEHUN TPOBOJAUTH BBIYMCICHHUS [0 XUMHYECKUM YpPaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BELIECTBA MIIU MPOJIYKTa PEaklMU M0 M3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

e chopMHUPOBAHHOCTH YMEHUH BIIAJETh CHCTEMOW 3HAHUI 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU MTPH U3yYCHUH BEIIECTB U XMMUYECKUX SIBIICHUI (HaOmoneHue,
U3MEpEeHHue, SKCIIEPUMEHT, MOJICIUPOBAHUE), UCIOIb30BaTh CUCTEMHBIE XUMHUUYECKUE 3HAHUS IS
MPUHATHS PELIEHUN B KOHKPETHBIX J>KM3HEHHBIX CHUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHHEM;

¢ c(hOpMHUPOBAHHOCTh YMEHHUI cOOMIOAaTh MpaBUia MOJB30BAHUS XUMUYECKOW MOCYION U
nabopaTopHbBIM 000PYIOBAaHHEM, a TaKXKe MpaBuiia OOpalIeHUs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

¢ chOPMHUPOBAHHOCT, YMEHUW IUJIAHUPOBATh M BBIMOJHITH XUMHYECKHA OSKCIIEPUMEHT
(mpeBpalieHuss OpraHMYECKUX BEIECTB IpPU HArpeBaHUU, MOJTY4YE€HUE JTUJICHA U H3Y4YEHUE €ro
CBOMCTB, KQUeCTBEHHBIC PEAKI[UU OPTAaHUYECKUX BEIECTB, JACHATYypalus OeJIKOB MPHU HarpeBaHUHU,
[[BETHBIE PEAKI[MH OEJIIKOB) B COOTBETCTBUHU C MPaBWJIAMU TEXHUKU OE30MAaCHOCTU IpU OOpaleHUun
C BemiecTBaMH U J1a0OpaTOpPHBIM OOOpPYIOBAaHUEM, NPEACTABIATh PE3YIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3aliCH ypaBHEHUN COOTBETCTBYIOIIMX peakuuid U (GopMynHpoBaTh
BBIBOJIBI HA OCHOBE 9TUX PE3yIbTaTOB;

¢ chOPMHPOBAHHOCTh yYMEHUN KPUTHUECKU AHATM3HPOBATH XHWMUYECKYIO HH(OpMAIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HICTOYHHUKOB (CpecTBa MaccoBo nHpopMaluu, IHTepHeT U Apyrux);

¢ chOPMHPOBAHHOCT, yMEHUW COOMIOAATh TMpaBUIa SKOJOTHYECKH IeJIecCO00pa3HOro
MOBEACHUA B OBITY W TPYJOBOM [EATENHHOCTH B LEISIX COXPAaHEHHs] CBOETO 370POBbS U
OKpY)KaloIleld MPUPOTHON Cpefbl, OCO3HAaBaTh OMACHOCTh BO3JCHCTBHS Ha >KUBBIE OpPTaHU3MBI
oTpeeNEHHBIX OPTAaHUYECKUX BEIECTB, MOHUMAas cMbIch mokaszarens [1JIK, mosicHaTs Ha mpumepax
CIOCOOBI YMEHBIIICHHS U MPEIOTBPALIEHUS HX BPEIHOTO BO3CHCTBUS Ha OPTaHU3M UEIOBEKa;

o i1 OOYYaIOIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS: YMEHHE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHHUS BEIECTB M XUMUYECKUX SIBJICHHUIA,



K xonmy oOyuenust B 11 kimacce mpenMeTHbIE pe3ylbTaThl OCBOEHHUS Kypca «OOmas u
HEOpraHu4ecKasi XuMHs» OTPaXKaIoT:

¢ chopMHPOBAHHOCTH MPEACTABICHUI: O XUMHYECKOW COCTABJISIONIEH E€CTECTBEHHO-
HAyYHOH KapTUHBI MHpa, POJM XWMUU B TO3HAHWU SIBJICHUH TPUPOJABL, B (OPMHPOBAHUU
MBIIUICHUS! ¥ KYJIBTYphl JIUYHOCTH, €€ (YHKIUMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIMMOM st
pelIeHus MPAaKTHYECKUX 3a/1a4 M SKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U
MIPUPOIHOMN CpeAE;

® BIIAJICHWE CHCTEMOW XUMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIIHE
MNOHATHS (XMMHUYECKUI JJIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OPOMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTD, JIEKTPOOTPHUIIATEIBHOCTD, CTENICHb OKUCIICHMUS,
XAMUYeCKass CB3b (KOBaJCHTHAs, HWOHHAs, METAJUIMYecKas, BOJOPOJHAsS), KPHCTAJTHYECKAs
peméTka,  THIBI ~ XUMHYECKHX  PEaKIHid,  pacTBOp,  OJIEKTPOJMTHI,  HEIIEKTPOJHTHI,
AIIEKTPOIUTUYECKAsT TUCCOIUAIINS, OKUCIUTEINh, BOCCTAHOBUTEIh, CKOPOCTh XMMHYECKOW PEaKIINH,
XUMHUYECKOE PAaBHOBECHE);

® TEOPUU W 3aKOHBI (TEOPHS DIIEKTPOJIUTHYECKOW IUCCOLMAINH, MEPUOJANIESCKAN 3aKOH
JI.1. MeHnneneeBa, 3aKOH COXPAaHEHHsI MAacChl BEIIECTB, 3aKOH COXPAHEHMS M IPEBPALLICHUS
SHEPTHH TIPU XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJHUYECKUN SI3BIK XHMHH,
MHUPOBO33pPCHUYECKHE 3HAHMS, JIKAIIMe B OCHOBE IOHWMAHHWS TMPUYMHHOCTH W CHCTEMHOCTH
XAMUYECKUX SIBJICHUH, (AKTOJIOTHUECKHE CBEICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHHU U
0€301TaCHOM HCIOJIF30BAHUN BaXHEHIINX HEOPraHMYECKMX BEHIECTB B OBITY M TNPAKTHYECKOU
JEeSITeIbHOCTH YEJIOBEKa;

¢ copMHPOBAHHOCTH YMEHHH BBISIBIIATH XapaKTEPHBIE MPU3HAKHU TIOHSITHIA, YCTaHABIHBATh
X B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOUIME TOHATHUS TMPH ONHCAHWU HEOPraHUYECKUX
BEIIECTB U MX MPEBPALLICHUN;

e CchOPMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTaBICHUS
(hopMys BEIIECTB U YpaBHEHUN XUMHYECKUX PEaKIUi, cucTeMaTuieckyro HoMeHknarypy (IUPAC)
U TPUBUAIbHBIC HAa3BaHMs OTICJIbHBIX HEOPraHMYECKHUX BEIECTB (yrapHbIN ra3, yrIeKUCIbIi ras,
aMMuaK, raiméHasl U3BeCTh, Herali€Has U3BeCTh, IUThEeBasl COJa, MUPUT U APYTHUE);

e CchOpMUPOBAHHOCTh YMEHUH OMPENENATh BaJEHTHOCTh U CTENEHb OKHCICHUS
XUMHYECKUX JJIEMEHTOB B COCAMHEHUAX pa3jIMYHOTO COCTaBa, BHUJ XUMHYECKOH CBS3U
(KoBajieHTHAsi, MOHHAs, METaJUIMYecKas, BOJOPOAHAS) B COCIMHEHUSX, TUI KPUCTAIMYECKOMN
PEMIETKH KOHKPETHOTO BellecTBa (aTOMHasl, MOJIEKYJSpHAas, MOHHAs, METAIMYecKas), XapakTep
Cpelbl B BOJHBIX PACTBOPAaX HEOPTraHUUECKUX COCTMHEHMUIA;

¢ chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAIICKHOCTh HEOPraHUYECKIX BEIIECTB
[0 UX COCTaBY K ONpeAeNEéHHOMY KIAcCy/Tpylie COeAMHEHUN (IIPOCThIE BEIIECTBA — METAJUIbl U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

e chOpMUPOBAHHOCTH YMEHUU pPACKpBIBATh CMBICI THepuoanyeckoro 3akona J[.U.
MenpaeneeBa W JAEMOHCTPUPOBATH  €r0  CHUCTEMATH3UPYIOIIYIO,  OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;

e chOpMUPOBAHHOCTH YMEHUU XapaKTEepU30BaTh dSJEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 31eMeHTOB 1—4 mepuonoB Ilepuomuueckoil cucreMsl XMMHUYecKHX aneMeHToB JI.M.
MenneneeBa, UCHOJB3YS MOHATHS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAIINY, «IHEPTETHUCCKUE YPOBHIY,
OOBSICHATh 3aKOHOMEPHOCTU M3MEHEHHUs! CBOWCTB XMMUYECKHUX 3JIE€MEHTOB M UX COCIUHEHUH IO
nepuojam u rpynmnam Ilepuoauueckoii cucreMsl xuMndeckux anemeHToB .M. Menzeneesa;

e copMHPOBAHHOCTH YMEHHUI XapakTepu3oBaTh (ONHMCHIBaTh) OOLIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BELIECTB PA3JIMUYHBIX KJIacCOB, TOATBEP)KIAaTh CYIIECTBOBAHHE
TeHETUYECKON CBSI3M MEXAy HEOPraHMYeCKMMH BEUIECTBAMH C IOMOUIbIO  YpaBHEHHM
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINIA;

¢ c(hopMHUPOBAHHOCTh YMEHHUSI KIaCCU(UIMPOBATh XUMUYECKUE PEAKIUH 10 Pa3IUYHBIM
MpU3HAKAM (YHCITy M COCTaBy pearupyrollux BEIIeCTB, TEIUNIOBOMY 3D (PeKTy peakiuu, N3MEHEHUIO
CTeIeHe OKUCIIEHUS 3JIEMEHTOB, 0OpPaTUMOCTH PEAKILIMH, YYaCTHIO KaTalnu3aTopa);



e CcHOPMUPOBAHHOCTH YMEHHI COCTABIISITh YPABHEHUS PEAKIIUH PAa3INIHBIX THUIIOB, ITOJTHBIE
U COKpalI€HHBIE ypaBHEHUS peaklMii MOHHOTO OOMEHA, YYUTHIBAasl YCIOBHS, MPH KOTOPBIX ITH
peakuu UAYT J0 KOHIIA;

e CHOPMUPOBAHHOCTh YMEHHH IMPOBOJUTH PEAKIMH, IMOATBEPKIAIONINE KAYeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATh OMNBITHBIM NYTEM  HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOPAX HEOPraHMUECKUX BEILIECTB;

e CHOPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX
peaxuii oCpeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

¢ CHOPMUPOBAHHOCTH YMEHHUI OOBSICHSITH 3aBUCIMOCTh CKOPOCTH XUMHUYECKOU PEAKITUU OT
pa3nMYHBIX (AKTOPOB; XapakTep CMEIICHHS XHMHYECKOTO pPaBHOBECUS B 3aBHCHMOCTH OT
BHemHero Bo3zeiicTBus (npuniun Jle [llatense);

e Cc(hHOpMUPOBAaHHOCTh YMEHHUH XapaKTepU30BaTh XMMHUUYECKHE TMPOIECCH, JICKAIIUE B
OCHOBE TMPOMBIIIJIEHHOTO TOJIYU€HUSI CEpHOM KUCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MpeACTaBICHU 00 OOIMX HAYYHBIX MPUHIMIAX W IKOJOTHYECKHX MPoOJIeMax XUMUUYECKOTO
MIPOU3BO/ICTBA;

e Cc(hHOpMUPOBAaHHOCTh YMEHHM TMPOBOJUTH BBIUMUCICHUS C WCIOJIb30BAHUEM TOHSATHUS
«MaccoBasi JI0JIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX PEAKITUSAX,
Macchl BellecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WU O00BEMY
OJIHOTO W3 YYacTBYIOLIUX B peaklUU BELIECTB, TEMJIOBOro 3¢ ¢eKra peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHHUs MACChl BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTUU;

e c(hopMHUPOBAaHHOCTh YMEHHUH COOJIO/IATh TIpaBUJja MOJb30BAHUS XUMUUYECKOU TTOCY0N H
nabopaTOpHBIM 000PYAOBaHUEM, a TAKXKE MpaBWIa OOpaIeHus C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

¢ CchOpPMUPOBAHHOCTh YMEHHI IUIAHUPOBATH U BBINOJIHATH XUMUYECKUH HKCIEPUMEHT
(pasnokeHue MepoKCUAa BOAOPOJa B MPUCYTCTBUH KaTalu3aTopa, ONpeAesieHue Cpebl pacTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAIBHOTO MHIMKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh
XMUMHUYECKOHN peakiiy, peakliui HOHHOTO 0OMeHa, KaueCTBEHHbIE peaKkuu Ha CyibdaT-, KapOoHaT-
U XJOPHUJI-aHHOHBI, HAa KAaTUOH aMMOHHs, PELIEHHWE OHKCICPUMEHTAIBHBIX 33Jad [0 TeMmaMm
«Mertamney u «Hemertannel») B COOTBETCTBUM C MpaBUJIaMH TEXHUKH O€30MaCHOCTU TpPHU
oOpallleHHHd C BelIeCTBaMU U JIaOOpaTOPHBIM OOOpPYJOBaHUEM, HPEJCTABIATH PE3YJIbTAThI
XMMHUYECKOTO DJKCIepUMeHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOIIMX pEaKIHUi U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

¢ CchOPMUPOBAHHOCTh YMEHHUN KPUTHUECKU aHAIM3UPOBATh XMUMHUYECKYI) HH(OpPMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHHUKAIUu, IHTepHET U apyrux);

e chOpMUPOBAHHOCTh YMEHMH COOJIOAATh MpaBHJA D3KOJIOTUYECKH IIEIECO00pa3HOTO
MOBEACHUA B OBITY U TPYIOBOM [EATENHHOCTH B LENSIX COXPAaHEHHs] CBOETO 370POBbS U
OKpYXarollled NPUPOJHON Cpeibl, 0CO3HAaBaThb ONACHOCTb BO3JEHUCTBUS HA >KUBBIE OPraHU3MbI
ompenenéHHBIX BeIllecTB, MoHuMas cMmbica mnokazatens [IJK, mosicHATe Ha mpuMepax CrocoObl
YMEHBUIECHUS U MPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OpPraHU3M YE€JI0BEKa;

e s 0Oy4aroUIUXCs C OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOAaX MO3HAHUS BEIIECTB M XUMHUYECKUX SIBJICHHM.



COJAEP/KAHUME YYEBHOTI'O IIPEJIMETA «XUMMUS»

10 KJIACC

Oprannyeckasi Xumus.

Teopemuueckue 0cHO8bl Op2AHUYUECKOU XUMUU.

[Ipeamet opranndeckoit XuMun: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE

B TOJIyYU€HUH HOBBIX BEIIECTB U MAaTE€pUaJIOB. Teopusi CTpOEHUsI OPraHUYECKUX COCTUHEHUN
A.M. ByrnepoBa, e€ ocHOBHBbIC mMoOJIOKeHHUS. CTPYKTYpHBIE (HOPMYIIBI OPraHWYECKUX BEIICCTB.
['omonorus, uzomepus. XumMudeckasi CBsi3b B OpraHMUeCKUX COCTUHEHUAX — OJUHAPHBIC U KPATHBIE
CBSI3H.

[IpencraBienne o KiacCUpUKAIMU OPraHMYECKUX BemecTB. HOMEHKIaTypa opraHu4ecKux
COCIMHEHUH (CUCTEMaTHYeCcKas) U TPUBHAIbHBIC HAa3BAaHUS BAXXHEHIIUX MPEJICTABUTENIEH KIIAaCCOB
OpPraHUYECKUX BEIIECTB.

DKCNepUMEHTAIBHBIE METOJbl M3YYEHMsI BEIIECTB M HUX MPEBPAIICHUN: O3HAKOMIIEHHE C
oOpaslaMu OpraHUYeCcKUX BEIIECTB W MaTepuajaMud Ha UX OCHOBE, MOJICIMPOBAHHE MOJICKYJ
OpraHWYECKUX BEIIECTB, HAOIIO/IEHNE M OMHUCAHKUE JEMOHCTPAIIMOHHBIX OTIBITOB TIO MPEBPAIICHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHu (IJIaBjaeHUE, O0yrIMBaHUE U TOPEHUE).

Yeneeooopoowi.

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKMH psaf. MeraH W 3TaH — mpocreumme
MPEACTABUTENH AJIKAHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIIeHUs U TOPEHU),
HaxO0XJICHHUE B MPUPOJIC, TIOJIYUCHHE U TIPUMEHECHHE.

AJKEHBI: COCTaB M CTPOEHWE, TOMOJIOTHYECKUH pAX. DTHUJIEH U NPONWIEH — MPOCTEUIINe
MPEACTABUTENN AJKCHOB: (U3WYECKHEe W XUMHYECKHE CBOMCTBA (peakiuu THIAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyramueH-1,3 u metwnOyranueH-1,3: cTpoeHWe, BaKHEUIINE XHUMHYECCKUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTHM CTPOCHHS, TOMOJIOTHYECKHU psl. AleTWieH —
MPOCTEHIINIA TPEICTABUTENb AJIKMHOB: COCTaB, CTpOEHHE, (PU3NYECKUEe M XUMHUUYECKHE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHUE U TPUMEHEHHE.

Apenbl. ben3on: cocrtaB, cTpoeHue, (U3MYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBaHUS), MOJY4YeHHE M MpUMEHEeHue. ToJyosl: cocTaB, CTPOCHUE,
¢dbusznyecKkue U XMMHYECKHUE CBOMCTBa (peaklMM TrajJlor€HUPOBAaHUS M HUTPOBAHHUSA), MOJIyYE€HUE U
npuMeHeHne. TokcuuyHOCTh  apeHoOB. ['eHeTnueckas CBs3b  MEXKIY  YIJI€BOJOPOJAaMH,
MIPUHAUISKAMMH K pa3JIMuHbIM KJlaccaMm.

[IpupoaHble UCTOUYHUKH YriIeBOAOpooB. [IpuponHbiii ra3 u momnyrtHble He(TAHbIE Ta3bl.
Hedtp u e€ mpoucxoxaenue. CriocoObl nepepadoTku HeTH: MEePeroHKa, KPEKUHT (TEPMHUECKUH,
KaTajguTHueckuit), nupoaus. [IpoaykTel nepepaboTku HEPTH, NX IPUMEHEHHE B MIPOMBIIIJICHHOCTH
1 B ObITy. KaMeHHBIH yrosib U MPOayKThI €ro nepepadoTKu.

DKCHepUMEHTaIbHbIE METOJAbl M3YYEHHMsI BEIIECTB M HUX MPEBPALLECHUN: O3HAKOMIIEHUE C
oOpa3lamu MjaacTMacc, KaydykoB M pe3uHbl, Koiuiekiuu «Hedtb» u «Yromp», MoaenupoBaHue
MOJIEKYJT ~YIJIEBOJOPOJOB U TallOTEHONPOU3BOJHBIX, IPOBEICHUE MPAKTUYECKOW pabOThI:
MOJTYyYEHHUE 3TUIICEHA U U3yYEHUE €r0 CBOWCTB.

Pacuérnpie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00BEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIM MPOJYKTa PEaKIMU IO U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJAHOTO
W3 MUCXOJIHBIX BEIIECTB UM MPOAYKTOB PEaKIIUH).

Kucnopoocooepicawue opzanuueckue coeOunenus.

[IpenenpHBIE 0THOATOMHBIE CIUPTHL. METaHOI U 3TaHOII: CTpOCHHE, (PU3HUECKUe

U XMMHYECKHE CBOMCTBa (pEakiMu C AaKTHBHBIMU MeETAJIaMH, TaJOT€HOBOJOPOIaMH,
ropeHue), IpuMeHeHne. Bo1opoaHbie CBSI3M MEXIy MOJIEKyaaMHu CIUpToB. [leficTBue meraHona u
3TaHOJIa HA OPTraHU3M YEJIOBEKA.



MHOTOaTOMHBIC CHHUPTHL. DTHICHTIUKOJNb ¥ TIUIEPUH: CTPOCHUE, (U3MYECKHE U
XUMHUYECKHUE CBOMCTBA (B3aUMOJCHCTBUE CO IICIOYHBIMM METAJUIaMU, KAUeCTBEHHAsl Peakius Ha
MHOTOATOMHBIE CHUPTHI). JlelicTBME Ha oOpraHu3M 4enoBeka. l[IpuMeHeHuwe riaulepuHa Hu
STUJICHTJIUKOJISL.

@DeHoM: CTPOCHUE MOJICKYIIbI, (U3NYECKUE U XUMUYIECKHE CBOMCTBA. TOKCHYHOCTH (peHoma.
[Ipumenenue denoua.

Anpaerunsl U KetoHbl. Dopmanbaerun, anerambAeTHa: CTPOCHHE, (U3UYECKUEe U
XUMHUYECKHE CBOMCTBAa (peaklMu OKHCICHHMs] M BOCCTAHOBJICHHUS, KAaue€CTBEHHBIC pPEAKIUN),
MOJTy4eHUE U IPUMEHEHUE.

AneToH: CcTpocHHME, (PH3UYECKHME H XUMHUYCCKHEC CBOWMCTBA (pEakIMHU OKHUCICHHS U
BOCCTAHOBJICHUS ), TIOJIyY€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHasi M YKCYCHas KHCIIOTHI:
cTpoeHue, GU3NUeCKre U XUMHYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS KJIacca KUCIOT, PeaKIus
sTepudUKalMK), TMOJdydeHue W mnpuMeHeHue. CTeapuHOBass M OJIGMHOBas KHUCJIOTHI Kak
MPEACTABUTENH BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, MX
MOJOIIIEE JENUCTBHE.

CrnosxxHble 3QUpbl Kak NMPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOJIN3 CIOKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiorudyeckas poib KUpPOB.

VYrieBoapl: cocTaB, KiIacCU(pUKAIUS YIIEBOIOB (MOHO-, AH- W TOJHcaxapuabl). [ moko3a —
MPOCTEHIINI MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUS MOJICKYJbl, (U3NUYECKHE W XUMHUUYECKHE
cBolicTBa (B3aumoeicTBue ¢ ruapokcuiom meau (II), okuciaeHnre aMMuayHbIM PacTBOPOM OKCHJIA
cepeopa(l), BoccraHoBiIeHHE, OpPOKEHHE TIIOKO3bI), HAXOXKICHUE B TPUPOJE, INPUMEHEHHUE,
ouosnoruyeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Caxapo3za — TWpelnCTaBUTENb JIUCaXapuliOB, TUAPOJIHN3, HAXOXKJIEHUE B TMpPUpPOJE U
MIPUMEHEHHE.

Kpaxman u nemmono3a kak mpupojHble nonuMepbl. CTpoeHHe Kpaxmalla U LEJUTIONO3bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKCIepUMEHTAIbHBIE METOJbl M3Y4YEeHHs] BEUIECTB U HX IPEBpAIICHUIi: MpPOBEACHUE,
HaOJI0/IeHNE U ONMCaHUe JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CHUPTOB, KAUECTBEHHBIE PEaKLIUU
OJIHOATOMHBIX CHHUPTOB (OKucieHue »dTaHoia okcugoMm wenu(ll)), MHOroaroMHBIX CHHUPTOB
(B3ammogeiictBue mmnepuna ¢ ruapokcuaoM Menu(Il)), ampaerumaoB (OKHCICHHE aMMHAYHBIM
pactBopom okcuaa cepedpa(l) u rumpokcugom meau(ll), B3aumoneiicTBue kKpaxmajia ¢ HOJAOM),
MIPOBEJICHUE MPAKTUYECKOI pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Borunicnenuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJMYECTBa
MCXOJHOTO BEIECTBA MJIM MPOJYKTa PEaKIMH MO U3BECTHBIM Macce, 00BbEMY, KOJTUYECTBY OJHOTO
Y3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

Azomcoodepircaujue opzanuuecKue coeOUHEHUs.

AmuHBl. MeTunaMuH U aHWIMH: COCTaB, CTpOEHUE, (pu3nueckue M XUMHYECKHUe CBOMCTBA
(ropeHue, B3aMMOICHCTBUE C BOJIOW U KUCTIOTAMHU).

AMUHOKHUCIIOTHI KaK aM(OTEepHbIe OpraHuyecKkue coequHeHus. Ou3nyecKue U XUMHUECKUe
CBOMCTBAa aMUHOKHCIOT (Ha TpuMepe TIWIMHA). buonormdyeckoe 3HaUYeHHWE AaMHUHOKHUCIOT.
Ilenrtuapl.

benku kak mpUpOHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHMs. llepBuuHas, BTOpUYHas U
TpeTHuYHasi CTpPyKTypa OenkoB. XHUMHUYECKHE CBOWCTBa O€IKOB: THAPOJIN3, JE€HATypalus,
KaueCTBEHHbBIE PEAKIIH HA OCIKH.

DKCTIepUMEHTAIbHBIE METOJbl U3YYEHUS BEIIeCTB M WX MpEeBpalleHUii: HaOIIOJeHHE U
OTIMICAaHHE JEMOHCTPAIMOHHBIX OTBITOB: JIEHATYypalus OCJIKOB NP HAarpEeBaHWU, [IBETHBIE PEAKIIUU
O€JKOB.



Buvicokomonekynapnoie coeounenus.

OcCHOBHbIE TIOHATUS XHMHHU BBICOKOMOJIEKYIISIDHBIX COEIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTEIEHb NOJUMEPU3ALINH, CPEAHSS MOJEKYIspHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCMHEHUN — IIOJIMMEpU3aLus U MOJIUKOHICHCALUs.

[Inactmaccbl  (HOMMATUIIEH,  NOJUIPONMWIEH,  MOJUBUHUIXJIOPUA,  MOJMCTHUPOI).
HatypanbHblii U cUHTeTHYECKHE Kaydykdu (OyTaJAMEHOBBIN, XJOPOIPEHOBBIM U H30MPEHOBBIN).
Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (AalleTaTHOE BOJIOKHO, BUCKO3a),
CHHTETUYECKHUE (KalpOH U JIaBCaH).

OKCIepUMEHTAJIbHBIE METOJIbl M3YY€HHUs BEILIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHHUE C
o0pa3aMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNTACTMACC, KAYIYKOB.

MexnpeameTrHble CBSI3U.

Peanuzanus MexnpeIMeTHBIX CBA3€H NpU M3ydeHUM opraHuueckod xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAay4YHBIX MOHATUM, TaKk u
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJENIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

OO011ue ecTecTBEHHO-HAY4HbIE TIOHSTHSL: SIBIIEHUE, HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJlu3, CHUHTE3, KiaccU(UKalus, NEepUOJUYHOCTh, HAOIIOJEHHE, H3MEpPEHHE, SKCIEPUMEHT,
MOJETUPOBaHUE.

®duznka: Matepus, SHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTHUYECKUH YpOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BElIeCcTBa, (PU3MUECKHE BEIMYMHBI U €AMHMIIBI X
M3MEpEeHUsl.

buonorus: kmerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpraHusMme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuUHepabl, FOPHbIE TOPO/Ibl, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nuiessle NPOAYKTBI, OCHOBBI PAllMOHAIBHOIO IUTAaHMs, MOIOILIKE CPEICTBa,
JICKapCTBCHHBIE U KOCMETUYECKHUE IpEenapaTrhl, MaTepUabl U3 UCKYCCTBEHHBIX U CHUHTETUYECKHX
BOJIOKOH.

11 KJIACC

OO0mas u HeopraHn4veckasi XuMmsi.

Teopemuueckue 0cHOBbL Xumuu.

XUMHYECKUH 37eMeHT. Atom. Sapo artoma, HW30TOmNBL. DJEKTpOHHAas 000JOYKa.
DHEpreTHyYecKre YPOBHH, MOJAYPOBHH. ATOMHBIE OpOHMTai M, S-, P-, 0- smementsl. OcoOCHHOCTH
pacrpeiesieHds 3JEKTPOHOB IO OpOMTAIsIM B aTroMax 3JIEMEHTOB NEPBBIX YETHIPEX IMEPHUOIOB.
DneKTpoHHass KOH(PHUTypalusi aTOMOB.

Ilepuomnueckuit 3akoH u Ilepuoanyeckas cucTeMa XUMHYECKUX dieMmeHTtoB .M.
MenneneeBa. CBs3b epuoauueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHYECKUX JIEMEHTOB
J.N. MengeneeBa ¢ COBPEMEHHOM TeOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CIOKHBIX BEUIECTB MO IpyInam u
nepuoaaM. 3HauyeHUe NePUOJUUECKOTO 3aKOHA B pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMHYECKash CBsA3b. Buapl XMMHYECKOW CBsI3M (KOBaJCHTHAas
HEeMoJIApHas W TOJSpHas, HOHHAs, MeTaludeckas). MexaHu3mbl oOpa3oBaHHUS KOBaJCHTHOM
XUMHUYECKON CBSI3U (OOMEHHBIH M JOHOPHO-aKIENTOpHBINA). BomopomHas cBsi3b. BaneHTHOCTH.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCleHns. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHMs. 3aKOH IMOCTOSTHCTBA COCTaBa
BelllecTBa. THMbl KPUCTAUIMYECKMX PEMIETOK. 3aBUCHUMOCTh CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKOM PEIIETKHU.

[lonarue o gucnepcHbix cucteMax. VIcTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas A0Js
BEIIECTBA B PaCTBOPE.

Knaccudukarus HeopraHHUecKux coequHeHunii. HoMeHKIaTypa HeopraHM4ecKux BEIIEeCTB.
I'eneTnueckast CBsI3b HEOPraHUUECKUX BEILIECTB, MPUHAJUISKAIUX K PA3TUYHBIM KJIACCAM.



Xumnueckas peakuus. Krnaccudukanuss XMMHUYECKHX pEaKUuid B HEOPraHWYECKOH U
OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHMsSI MAacChl BEIECTB, 3aKOH COXPAHEHHS W IpEBpalICHUs
SHEPTUU MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (akTopoB. OOpaTHMbIE pPEAKLIUU.
Xumuyeckoe paBHoBecue. DaxkTopbl, BIAMSIONIME HA COCTOSHME XHMHUYECKOTO PaBHOBECHSL.
[Ipunnun Jle HlaTense.

DnekrponuTudeckas auccormainusa. CuiibHbIEe U cladble 37eKTpoiuThl. Cpena BOJTHBIX
pacTBOpPOB BELIECTB: KUCasl, HEWTpalibHas, 1ienoyHas. [lonsrtue o Bogopoanom nokxazarene (pH)
pactBopa. Peakunu nonnoro ooMena. ['uaponn3 HEOPraHUYECKUX U OPraHMIEeCKUX BEIIECTB.

OKHCIIUTENEHO-BOCCTAHOBUTENbHBIE peakuuu. [loHaTHe 00 »3JIeKTposiM3e paciyiaBOB U
pacTtBOpoB coJieil. [IpumeHnenne 3ekTpoin3a.

DKCNEepUMEHTAIBHBIE METOJIbI M3YUYEHMsI BEIIECTB M WX TMPEBpAIEHUHN: JIEMOHCTpAIHs
tabnui «llepuoanueckas cuctema xumudeckux snemeHToB J[.M. MenneneeBay, usyueHue Mojeneu
KPUCTAJUTMYECKUX PEIIETOK, HaOMI0/IEHHEe W ONHCAaHUE JEMOHCTPAIIMOHHBIX W JIA00OPATOPHBIX
OTIBITOB (pa3yIoKEHUE TMEPOKCHIA BOJOpOJa B MPUCYTCTBUU KaTajau3aTropa, OMNpeNeTIeHUE Cpeibl
pPacTBOPOB BEIIECTB C TMOMOIIBIO YHUBEPCATBLHOTO HWHIAMKATOPA, PEAKIMH HOHHOTO OOMEHaA),
MPOBEACHUE MPAKTUUECKOU paldoThl «BrusHue pa3znudHbIX (DAKTOPOB HA CKOPOCTh XUMHYECKOU
peaKIum».

Pacuérnbie 3amaun.

PacuéTtel mo ypaBHEHUSIM XUMUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMHUYECKHAE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TTOHSATHS «MACCOBAsI IOJISI BEIIIECTBAY.

Heopzanuueckaa xumus.

Hemeranmnsl. [Tonoxxenne HemeramioB B [leproaudeckoit cucTeMe XUMHUECKUX AJIIEMEHTOB
JI.A. MenneneeBa W OCOOEHHOCTH CTPOCHHSI aTOMOB. (DU3MUYECKHE CBOWCTBA HEMETAILIOB.
AmtoTponusi HeMETa/uIoB (Ha IpUMEpPe KUCIopoa, cepsl, hochopa u yriaepoaa).

XWMHUYECKHE CBOWCTBA BAXKHEUIIWX HEMETAUIOB (TajJOT€HOB, Cepbl, a30Ta, ¢ocdopa,
yriaepoja U KpeMHHs) U UX COCTUHEHHUI (OKCUIOB, KUCIOPOACOJCPKAIINX KHUCIOT, BOJOPOIAHBIX
COCTMHCHUIA).

[IpumeHeHne BaKHEUIINX HEMETAIIIOB U UX COCAMHEHU.

Mertamnel. [lonoxenne meraiioB B [lepuoandeckoi cucteMe XumMudeckux snemenToB . 1.
MenneneeBa. OcoOEHHOCTH CTPOEHHUSI JJIEKTPOHHBIX 000JOYeK aTroMoB MeTauioB. OOmiue
¢us3uveckue cpoiictBa MeTauioB. CIUIaBbl METAUIOB. DJIEKTPOXUMUYECKUM PSJi HAMPSOKCHUM
METaJJIOB.

XWMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATpUM, Kajdud, KaJbIMi, MarHuHu,
ATIOMHUHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCIMHEHUI.

OO6mue crnocoObl monydenuss mMetaiioB. Metamnyprus. Kopposust metamnoB. CriocoObl
3aIlUTHI OT KOPPO3UH, B TOM YHCIie B 4acTu: [IpuMeHeHne MeTanioB B ObITY U TEXHUKE.

DKCIIepUMEHTAIbHBIE METOJbl HM3y4YCHHs] BEIIECTB W WX [PEBpAIlCHH: H3y4yeHHE
KoJuleKnu «MeTalljibl U CIUIaBbl», 0OPa3I[0B HEMETAIIOB, PEIICHHE IKCIEPUMEHTAIbHBIX 3ajad,
HaOMOJICHUE U OMHCAaHWE JIEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OIBITOB (B3aUMOJICHCTBUE
TUAPOKCUIA ATIOMUHHS C PAacTBOpPaMH KHCIOT U IIEJoYell, KaueCTBEHHbIC PEaKIMM Ha KaTHOHBI
METAJJIOB).

Pacuérnpie 3amaun.

Pacuérel Macchl BemiecTBa Wik 00bEMa T'a30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJHOTO M3 YYAaCTBYIOUIUX B PEAKIIUU BEIIECTB, pacu€Thl Macchl (00bEMa, KOTMYECTBA
BEII[ECTBA) MPOIYKTOB PEaKIMH, €CIIU OJTHO U3 BELIECTB UMEET MPHUMECH.

Xumusn u ycu3no.

Ponp xuMuu B 0OecriedeHUH 3KOJOTHYECKON, SHEPTeTHUECKON U MUIEeBON 0e30MacHOCTH,
pa3BuTuu MeauuHbL. [ToHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKLIUM.

[IpencraBnennst 06 OOIMIMX HAYYHBIX MPUHIIUIIAX TPOMBIIIICHHOTO MOMYyYEHHUS BaXKHEUIITNX
BEILIECTB.



YenoBek B MUpPE BELIECTB M MaTEpUAJOB: BAa)KHEHIIME CTPOUTENBHBIE MaTepHUabl,
KOHCTPYKLMOHHBIE MaTepuaibl, KPAacKH, CTEKIO, KepaMHKa, MaTepuayibl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIEC yI00pEHUSI.

XuMHS ¥ 3/10pOBbE YEJIOBEKAa: IpaBWIa HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuiia 0€30MaCHOrO UCTIOIb30BaHUS MPETapaToB OBITOBOW XMUMHUU B MIOBCEIHEBHON KHU3HU.

MexnpeameTrHble CBSI3HU.

Peanuzanus MeXnpeIMETHbIX CBSI3el MPU U3y4eHUH OO1Ie 1 HeopraHndeckoi xumuu B 11
KJIaCCE OCYIIECTBIISIETCS YEPEe3 HUCII0JIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHSATUHN, TaK U
MOHATHM, SABJISIOUIUXCA CUCTEMHBIMU JUI OTJIENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mre ecTecTBEHHO-HAYYHBIC TTOHATHSA: Hay4YHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CHUHTE3, Kiaccu(ukanus, MEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEPEHUE, SIBJICHUE.

®duznka: Marepusi, SHEprus, macca, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, H30TOI,
PaaMo0aKTUBHOCTh, MOJIEKYJA, SHEPreTHYEeCKUH YpOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTtHoe
COCTOSIHUE BEIIECTBA, (GU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouochepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHU3Me.

['eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: Xumuyeckasi IPOMBIIIIIEHHOCTh, METAJUTYPTHUsi, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepuasos, CEJIbCKOXO35IICTBEHHOE MIPOU3BO/ICTBO, MuUIIeBas IIPOMBIIIJIEHHOCTb,
(dapmalieBTHUECKasi IPOMBIIUIEHHOCTh, IPOU3BOJACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
DJIeKTPOHHBbIE
HaumeHoBaHue KosmyecTso yacos Bujapl, P
Ne (undgposrbie)
u/n pa3aesaoB U TeM Buabl gesiteJibHOCTH dhopmbi 06DAZ0BATENLHEIE
nporpaMmbl seero | KOHTPOJBHBIE | NPAKTHYECKHE KOHTPOJISI p
padoTsbI padoThI pecypceel

1 Teopernueckue PackpeiBaTh cMmbICH

OCHOBBI OpPraHUYECKOUN U3y4YaeMbIX MOHSITHH

XUMUH. (BBIABIIATH UX XapaKTEPHbBIC
1.1 | Tpenmer 3 0 0 MPU3HAKHN ), yCTaHABIWBaTh Y CTHBIN ompoc |http://window.edu.ru/

OPraHN4eCKO XUMHH.
Teopusi XUMHUECKOTO
CTPOEHHUS
OpPraHNYECKUX
COEUHEHUN

WX B3aUMOCBs3b. [[pHMEHSTH
MTOJIOXKEHHUSI TEOPHHU
CTPOCHHSI OPTaHHYCCKUX
coenubHenuii A. M.
ByTtnepoBa mutst 00bsiCHEHUsI
3aBUCUMOCTH CBOWCTB
BEIIESCTB OT UX COCTaBa U
crpoeHusi. Vcrnonb3oBaTh
XUMHUYECKYI0 CHUMBOJIUKY
JUJISl COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIméHHoi) Gopmyn
OpraHUYECKUX BEICCTB
Onpenensite BUABI
XUMHUYECKOU CBS3U
(onuHapHBIe, KpaTHbIE) B
OpraHWYECKUX COeTMHEHUSX
PackpsiBaTh poib
OpPTraHNYEeCKON XHUMUHU B
JKU3HU YeIIOBEKa,

ht

tps://www.yaklass.r
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WJUTIOCTPUPOBATH CBS3b C
JIPYTAMU HayKaMH.
HaGaronaTe u onmchsIBaTh
JIEMOHCTPAIMOHHBIC OIBITHI
IIPOBOJIUTH U OMTUCHIBATH
71a00paTOPHBIE OTBITHI

2 VYTI1eBO10POIBI.

2.1 | IlpenenbHbIe
YTII€BOIOPOIB —
AJTKAHBI

2.2 | HenpenenbHbIe
YTII€BOIOPOIBI:
QJIKCHBI, aJIKaJIUCHBI,
AJTKHHBI

2.3 | ApomaTuueckue
YTIIEBOIOPOIBI

2.4 | IlpupoHbIE HICTOYHUKH

YIIIEBOJIOPO JIOB U X
nepepaboTka

PackpeiBaTh cMbICI
W3y4aeMbIX TTOHATHMN
(BBIABIIATH UX XapaKTEPHbIC
MPU3HAKH ), YCTAaHABIUBATH
HX B3aUMOCBSI3b,
HCTIOJTB30BaTh
COOTBETCTBYIOIIHE MOHSTHS
TIPYU OTTMUCAaHUM COCTaBa,
CTPOEHHUS U MPEBPAILICHUI
OpPraHMYeCKUX COCIMHEHUI
Hcnonp30BaTh XMMHYECKYIO
CHMBOJIMKY JUUISI COCTaBJIEHUS
MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoM) hopmyn
OpPraHUYECKUX BEIIECTB
YcranaBiauBaTh
MIPUHAJIC)KHOCTh BEIIECTB K
OIpe/IeIEHHOMY KJ1accy
YIJIEBOJIOPOJIOB MO COCTaBYy U
CTPOEHUIO, Ha3bIBaTh UX IO
CUCTEMaTUYECKOMN
HOMEHKJIaType; NMPUBOIUTH
TpUBHAJIbHbIC Ha3BaHUS
OTJEJIbHBIX MPEACTABUTEIIECH
yIJ1€BOA0POI0B. OnpeaensTh
BUJIbl XMMHYECKOU CBSI3U B
MOJIEKYJIaX YTJIEBOJIOPOJIOB;

VcrHBIN http://window.edu.ru/
omnpoc https://www.yaklass.r
u/
VceTHBIN http://window.edu.ru/
omnpoc, https://www.yaklass.r
IIpakTrueckas
u/
paborta
VeTHbIit http://window.edu.ru/
omnpoc https://www.yaklass.r
u/
VeTHbIi http://window.edu.ru/
oIpoc, https://www.yaklass.r
KonTposbhas
u/
pabora -
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XapakKTe pu30BaTh
3aBUCHUMOCTh PEaKIIMOHHOMU
CIIOCOOHOCTH
YIJIEBOAOPOJIOB OT
KpPaTHOCTH KOBAaJICHTHOM
CBsI3U. XapaKTepHU30BaThb
COCTaB, CTPOEHHUE,
NpUMEHEeHne, PrU3nYecKue u
XUMHUYECKHE CBOMCTBA,
BakKHEMIINE c1ocOObI
MOJTyYCHUST TUTTHIHBIX
MpeACTaBUTENEN PA3JTUUHBIX
KJIaCCOB YTJIEBOJOPOJIOB
(MmeTtaHa, 3TaHa, dTUJICHA,
arneTuieHa, Oyraauena-1,3,
OeHzoJa). BeaBiIATh
TEHETHUYECKYIO CBSI3b MEXIY
YIJIEBOAOPOJIaMU U
MOATBEPKIATh €€ HATMYHNE
ypaBHEHUSAMU
COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIUi ¢
HCIIOJIb30BAHUEM
CTPYKTYPHBIX (popmyII.
XapakTepuzoBarthb
HUCTOYHUKH
YTJIEBOJIOPOTHOTO CHIPHS
(HedTh, MPUPOIHBIN a3,
YTOJib), CIIOCOOBI UX
rnepepaboTKH U
MPAKTUYECKOE MPUMEHECHUE
MOJIy4a€ MbIX MPOJIYKTOB.
Hcnonb3oBaTh €CTECTBEHHO-
HAay4YHbI€ METOJIbI TIO3HAHUS




— IpOBeJIeHUE, HAOJIIOEHUE
Y OTIMCaHHUE XUMHUUIECKOTO
SKCIIEPUMEHTA
(JtabopaTopHbI€ U
IIpaKTU4YeCcKue padoThl).
CnenoBaTh TpaBujiamMm
Oe3onacHol paboTHI B
nabopaTopuu Mpu
HCITOJTb30BAHUHN X UMWY ECKOM
nocyasl U 00OpyJIOBaHUS,
a Tak)Ke MpaBUIIaM
oOpallleHusI C BEIeCTBaMHU B
COOTBETCTBHH C
WHCTPYKIHSIMU TI0
BBITTOJTHEHUIO JTA0OPATOPHBIX
OIBITOB U NMPAKTUYECKUX
paboT 1o MOJIYYCHUIO U
M3YUYEHUIO OPraHUYECKUX
Beect. [IpencraBisars
pe3yabTaThl KCIEPUMEHTA B
dbopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIMUX PeaKIUil
U JeNaTh BBIBOJBI HA UX
ocHoBe. [IpoBoauTh
BBIYMCIICHUS 110 YPaBHEHUIO
XUMHUYECKOW peakiuu.
CamocTosTeNbHO
IJIaHUPOBATh U
OCYILIECTBJISITH CBOIO
MO3HABATEIbHYIO
JeATENbHOCTh; MPUHUMATh
aKTMBHOE yJacTHe B
IpYIIOBON yueOHOM
JIeATEIbHOCTH.




3 Kucnopoaconepxarue
OpraHHYECcKUe
COCIIMHEHUSI.

3.1 | Couprer.deHou.

3.2 | Aibaerumisl.
KapGoHoBBIE KHUCTOTHI.
CnoxHble 3¢upbl

3.3 | YraeBojubl

PackpeiBaTh cMBbICI
W3y4aeMbIX TTOHATHMN
(BBIABIIATH UX XapaKTEPHbIC
IIPU3HAKH ), YCTAaHABJIUBATh
MX B3aNMOCBS3b,
HCTIOJIb30BATh
COOTBETCTBYIOIINE MOHATUS
IIPA ONIMCAHUM COCTaBa,
CTPOEHUS U IIPEBPALLCHUAMN
OpPraHUYeCKHX COCJIMHEHUH.
Hcrnonp30BaTh XUMHUYECKYO
CHUMBOJIMKY JJIs COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (popMyI
OpPraHUYECKHUX BEIIECTB.
YcraHnaBiuBaTh
IIPUHAJIC)KHOCTh BEIIECTB K
OnpeIeIEHHOMY KJaccy Mo
COCTaBY M CTPOEHHIO,
Ha3bIBaTh UX I10
CHUCTEMaTUYECKON
HOMEHKJIaType; IPUBOIUTH
TpUBHAJIbHbIE HA3BaHUS
OTJEJIbHBIX IPEICTABUTENEH
KHUCIIOPOJCOIepKALLIAX
COeIUHEHUMH.
XapakTepu3oBaTh COCTaB,
CTpO€HUE, IPUMEHEHNE,
(puznyeckue U XuMHU4EeCKue
CBOICTBA, BaKHEUIIINE
CIOCOOBI MOJTYUYECHUS
TUIIUYHBIX MIPEJICTaBUTENEH
pa3IUYHBIX KJIAaCCOB
KHUCJIOPOACOAEPKAIIUX

'YcTHBIN onpoc

http://window.edu.ru/

https://www.yaklass.r
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COCJIMHCHUM, BBISIBIISITh
T€HETUYECKYIO CBSI3b
MEXJy HUMU U
HOATBEPKIAATH €€ HAJIMYHE
YpPaBHEHUSIMU
COOTBETCTBYIOLINX
XUMHUYECKUX PEAKINH C
HCII0JIb30BaHUEM
CTPYKTYPHBIX (POPMYIL.
OnuceIBaTh COCTAaB,
XHMHYECKOE CTPOEHUE U
MIPUMEHEHHE )KUPOB,
XapaKTepU30BaTh UX
3Ha4YEHUE JJIs
JKA3HEIESITEIbHOCTH
opranu3zMoB. Oco3HaBaTh
OIIACHOCTH BO3JICHCTBUS Ha
JKABBIEC OPTaHU3MBbI
onpeIeTEHHBIX
OPraHMYEeCKUX BELIECTB U
IIOSICHATH Ha IIpAMeEpax
CIIOCOOBI YMEHBIIECHUS U
NPEAOTBPAILEHUS X
BPEIHOT'O BO3AECHCTBUS HA
OpraHH3M YEeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE€ METO/bI IO3HAHUS
— OpoBeeHue, HaOIoAeHNe
Y OIINCAHNE XUMHUYECKOTO
skcnepuMmenTa. CnenoBarb
npaBujiaM Oe30macHoO
paboThl B 1a00paTOpUu MpU
HCIIOJIb30BAHNY XUMUYECKOM
NocyJibl M 000pyAOBaHUS,




a TaKkxe IpaBuiIaM
oOpallleHusl C BEIIeCTBaMHU B
COOTBETCTBUHU C
WHCTPYKIMSIMU BBITIOJTHEHUS
71a00paTOPHBIX OIBITOB U
MIPAaKTUYECKUX padoT Mo
MOJIYYEHUIO U U3YUYEHUIO
OpTaHWYECKUX BEIECTB.
IIpencraBuaTe pe3yJibTaThl
SKCIIepUMeEHTa B GopMe
3aIlNCU YPaBHEHUMN
COOTBETCTBYIOIINX PEAKIIAMN
W JIeNaTh BBIBOJBI HA UX
ocHoBe. I[IpoBoauTte
BBIYMCIIEHUS 11O YPaBHEHUIO
XUMHYECKON pEeaKIMu.
CaMOCTOSITENBHO
IJIaHUPOBATh U
OCYILECTBJISITh CBOIO
II03HABATEIbHYIO
JeATENIbHOCTh; IPUHUMATh
aKTMBHOE y4JacTHe B
TPyNIIOBON y4eOHOU
JIeATEIbHOCTH.

4.1

A3zoTconaepxaniyie
OpraHu4ecKue
COCTUHCHMUSI.
AMMHEIL
AMMHOKHCIIOTEI.
benku

PackpbiBaTh cMBICT
M3y4aeMbIX MOHSATHI
(BBISIBJISITH UX XapaKTEpHbIC
MIPU3HAKH ), YCTAaHABIMBATh UX
B3alMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOLIME IOHATHS
IIpY ONHMCAHUU COCTaBa,
CTPOEHUS U IIPEBPAILCHUN
OpPraHUYeCKUX COCAUHECHUMN.
Hcnonbs30BaTh XMMHUYECKYIO

YceTHBIN
ompoc

http://window.edu.ru/

https://www.yaklass.r

u/
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CUMBOJIMKY JIJISI COCTaBJICHUSI
MOJICKYJIIPHBIX U
CTPYKTYPHBIX (hopmyi
OpPraHUYECKUX BEIIECCTB.
Ornpenenars NpUHAICKHOCTD
BEIECTB K ONPEICIEHHOMY
KJIACCy, Ha3bIBATh UX 110
CHCTEMaTHUYECKOMN
HOMEHKJIAType; MPUBOIUTH
TPUBHAJIbHBIE HA3BaHUS
OT/CNbHBIX MPEJCTaBUTEIICH .
XapakTepu3oBaTh COCTaB,
CTpO€HUE, IPUMEHEHUE,
(bu3mueckne U XUMHUYECKHUE
CBOICTBa, BayKHEHIIINE
CTIOCOOBI TTOTYYCHHUS
TUIIUYHBIX MIpeACTaBUTENIEH
a30TcoepKalx
coenuHennii. [TosscHITh Ha
IpyUMepax 3HaueHHue OeJIKOB
JUUIS. OpraHyM3Ma 4ejioBeKa.
Hcnonb3oBaTh €CTECTBEHHO-
Hay4YHbI€ METO/IbI IO3HAHUS -
HaOJOAaTh U OMKUCHIBATH
JIEMOHCTPAIlMOHHBIN
SKCIIEPHUMEHT.
CaMocTosATeNnbHO
IJIAHUPOBATh U OCYILECTBIISATH
CBOIO MIO3HABATEIILHYIO
JIesITeJIbHOCTh; MPUHUMATh
aKTUBHOE Yy4YacTHEB
IpYIIOBON yueOHO
JIeSITeIIbHOCTH




5) BricokomonexymsipHbie
COEJIMHEHMUSI.

5.1 | [Inmactmaccsl.
Kayuyku. BosokHa

Bnaners nzygyaembiMu
XUMHUYECKUMH MOHSATUSIMU:
pacKkpbIBaTh CMBICIT
W3y4aeMbIX ITOHATUHA U
MPUMEHSITH 3TH MOHSITHUS
MPU OIMHMCAHUU COCTaBa U
CTpOCHUSI
BBICOKOMOJIEKYJISIPHBIX
OpPraHUYECKUX BEIIECTB,
JUIST OOBSICHEHUS
OTAENTHLHBIX (DAKTOB U
siBJieHW. Mcnonp30Barh
XUMHUYECKYIO CUMBOJIUKY JUJTSI
COCTaBJICHUS CTPYKTYPHBIX
(hopMyIIBEIIECTB U
YPaBHEHUU peaKInil
MOJIMMEPU3ALIN U
MTOJINKOHIEHCAIIH

YceTHBIN
ompoc

http://window.edu.ru/

https://www.yaklass.r

u/
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11 KJIIACC

DJIeKTPOHHbIE
HaumenoBaunue KosmmyectBo 4acos Bujapl, p
Ne (uu¢pposwIe)
u/n pa3aesoB U TeM Buanl gesiTeILHOCTH dhopmbi 06pAIOBATEILHBIE
nporpaMmbl seero | KOHTPOJLHBIE | NPAKTHYECKHE KOHTpOJISt
padoTsbI padoThI pecypceel

1 Teopernueckue PackpeiBaTh cMBICT

OCHOBBI XMMMH. U3y4aeMbIX MTOHATHUH,
1.1 |CtpoeHue aTOMOB. 3 0 0 yCTaHaBJIMBATh UX YcTHBIHI http://window.edu.r

Ileproanueckuil 3aKOH B3aMMOCBsI3b. PackpbrIBaTh OIpocC u/

u [lepuonnueckas
CHCTEMa XUMHYECKHUX
premenToB 1. U.
Menneneena

CMBICJT IEPHOIUICSCKOTO
3akoHa J[.1. Mennaeneera u
JIEMOHCTPHUPOBATH €TO
CHCTEMaTU3UPYIOIIYIO,
OOBSCHUTEIBLHYIO U
MMPOTHOCTHUYECKYIO
dbysk1IIIN. XapakTepru3oBaTh
AJICKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX
3JIeMEHTOB 1-4 nmeproios,
HCTIONTB3YS TOHATHUS

«S-, p-, d-2aEKTpOHHBIC
opouTaINY,
«IHEPreTUUYECKUE YPOBHU.
OOBSACHATh 3aKOHOMEPHOCTH
W3MCHCHUS CBOMCTB
XUMHUYECKHX  DJIEMEHTOB W
170:4 COETMHEHU o
repyuoiam u rpynmnam
[lepuoguueckoii  CHUCTEMBI
XUMHYECKUX 31eMeHTOB /.
. Menneneena

h_'['[DSZ//WWW.Vak|aSS
.ru/
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1.2

CrpoeHue BeniecTsa.
MHuoroo06pa3ue
BEIIIECTB

PackpeiBaTh cMBICIT
M3y4aeMbIX NOHSITHN U
MIPUMEHSTh 3TU MOHATHUS TIPU
ONHNCAaHUH COCTaBa U
CTPOEHMSI BEUIECTB, JIJIsI
00BICHEHHUS OTAEIBLHBIX
(akTOB U SIBJICHUH.
OmnpenensTe BUIbI
XHMHYECKON CBSI3U B
COCIMHEHUSIX, THII
KPUCTAJUIMYECKON pEIIETKH
KOHKPETHOTO BEIIECTBA.
OmnpenenaTe BaJ€HTHOCTh U
CTEIICHb OKHUCJICHUS
XUMHYECKUX DJICMECHTOB B
COCIMHEHUAX Pa3JINYHOIO
cocrtaBa. [IpoBoauTh
BBEIYHCIICHHUS C
HMCIOJIL30BAaHUEM HOHSITHUS
«MaccoBas J0JIs BEIIeCTBa B
pacTBope»

YceTHBIN
ompoc

http://window.edu.r
u/
https://www.yaklass
.ru/

1.3

XUMHYECKUE
peakiuu

OOBACHATH 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOU
peakiuu OT pa3IudHbIX
(dhaktopoB. OnpeaenaTsb
XapaKTep CMEIICHUS
XUMHYECKOTO PaBHOBECHS B
3aBHUCHUMOCTH OT BHEIITHETO
BO3AeHcTBUS (TIpuHIUII Jle
[llarense). CocTaBiasTh
YPaBHEHMSI peakil
PA3JIMYHBIX TUIIOB.
ITonrBepxxnarn
CYILLIECTBOBAHUE

Y CTHBIN onpoc;
[IpakTnueckas
pabora;
KonTposbHas
pabota

http://window.edu.r
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TEHETUYECKOMN CBSI3U MEXKIY
HEOPTraHUYECKUMH
BEIIECTBAMHU C MTOMOIIIBIO
YpaBHEHUU
COOTBETCTBYIOIINX
XUMHYECKUX PEAKIHUH.
[TpoBoauTh, HAOMIOIATH U
OIMHUCHIBAaTh XUMHUYECKUMN
ADKCIIEPUMEHT: TIO
OMPECIICHUIO CPEJIBI
BOJIHBIX PACTBOPOB
BEIIECTB, BBISBICHUIO
YCIIOBHUM NIPOTEKAHUS
peaxkuii HOHHOTO OOMEHa,
W3YyYECHUIO BIUSHUS
pa3audHBIX (AaKTOPOB HA
CKOPOCTBH pEeaKkIuu.
CrnenoBaTh mpaBujiaM
M10JIb30BAaHUS] XUMUYECKOMN
MOCyA0i U 1Ta00paTOPHBIM
000py10BaHHEM.
IIpeacraBusATes pe3yabTaThbl
XUMHUYECKOT0 3KCIEPUMEHTA
B popMe 3amucH ypaBHEHUH
COOTBETCTBYIOILLIUX PEAKLIUI
U JienaTh BBIBOABI HA UX
ocHoge. [IpoBoauTte
BBIYMCJICHUS 10 YPaBHEHUSIM
XUMHUUYECKUX PEAKILHI, B TOM
YHCIJIE TEPMOXUMHUYECKUE
pacu€Thl

2.1

Heoprannueckas
XUMMUA.
Hemeramnel

PaCKpLIBaTL CMBICJI

'Y CTHBII Onpoc;

http://window.edu.r
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M3y4aeMbIX NOHSITHUN U
MIPUMEHSTh 3TU MOHATHUS TIPU
OIMICAaHUM COCTaBa U
CTPOCHUS BEIICCTB, JJIS
00BSICHEHHUS OTACIBLHBIX
(akTOB U SIBJICHUH.
OOBICHATEL 00IIHE
3aKOHOMEPHOCTH B
N3MEHEHHUH CBOMCTB
HEMETAJIJIOB U UX
COCIUHEHUH C YUYETOM
CTPOEHUS UX aTOMOB U
MOJIOJKEHUS B
ITepnonnueckoi cucreme
XUMHYECKUX dJIeMeHTOB /.
. Menneneena.
XapakTepu3oBaTh 001IHE
XUMHYECKHE CBOMCTBA
HEMETAJIJIOB, UX
Ba)KHEHUIITNX COCIUMHCHUH,
MOJITBEPXKAAsI ATO OMHUCAHUE
npuMepamMu ypaBHEHUMN
COOTBETCTBYIOIINX
XUMHUYECKUX pPEaKIUi.
XapakTepu3oBaTh BIUSIHUE
HEMETalJIOBU UX
COCJIMHEHUH Ha >KHBBIC
OpraHu3Mbl; ONMCHIBATH
MPUMEHEHUE B Pa3JIMUHBIX
00JacTsIX MPaKTUUECKOU
JeSATCIbHOCTH YCIIOBEKA.
PackppiBaTh CyniHOCTh
OKHCJIUTEIbHO-
BOCCTAaHOBHTEIbHBIX

[IpakTnueckas
pabora;
KoHTposbHas
pabota



https://www.yaklass.ru/

peaKkuui NnoCpeaCTBOM
COCTaBJICHUSI 3JIEKTPOHHOT'O
OanaHca 3TUX peaKIui.
IIpoBoauTh peakuuu,
IIOATBEPKAAIOIINE
XapaKTepHbIE CBOMCTBA
M3y4aeMbIX BEIIECTB;
pacrno3HaBaTh ONBITHBIM
IIyTEM aHUOHBI,
MIPUCYTCTBYIOIINE B BOAHBIX
pactBopax. HaGmronats u
ONKUCHIBATh
JIEMOHCTPAIlUOHHBIE OIBITHI;
MIPOBOJUTH U OINHCHIBATH
XUMUYECKUI dKCIIEPUMEHT.
IIpencraBusATes pe3yapTaThl
XAMHUYECKOT0 3KCIEPUMEHTA
B hOopMe 3aIiCH YpaBHEHUM
COOTBETCTBYIOILLIUX PEAKIIHUI
U JienaTh BBIBOABI HA UX
OCHOBE.

CnenoBaTh npaBuiaMm
M10JIb30BaHUS XUMUYECKOMN
MOCYZ0i U Ta00paTOPHBIM
000pyI0BaHUEM.
[TpoBOIWTH BBIYUCIIEHUS 11O
YPaBHEHUSIM XUMHUYECKHUX
peaknuii. CaMOCTOATEIBHO
IUTAHUPOBATh U OCYIIECTBIISATh
CBOIO [T03HABATEJIbHYIO
JeSTEIbHOCTh; TPUHUMATh
AaKTUBHOE Y4acCTHEB
IpyIIoBON y4eOHOM
JESITEIBHOCTH




2.2

Merasuibl

PackpeiBaTh cMBICIT
M3y4aeMbIX NOHSITHN U
MIPUMEHSTh 3TU MOHATHUS TIPU
OIMICAaHUM COCTaBa U
CTPOCHUS BEIICCTB, JIJIS
00BICHEHHUS OTAEIBLHBIX
(akTOB U SIBJICHUH.
OOBICHATL 0OO0IINE
3aKOHOMEPHOCTH B
N3MCHCHHU CBOMCTB
3JIEMEHTOB - METAJUIIOB M UX
COCIUHEHUH C YUETOM
CTPOCHHS UX aTOMOB U
MOJIOXKEHUS B
ITepuonuueckoii cucreme
XUMHUYECKUX IJIEMEHTOB [I.
. Menneneena.
XapakTtepu3oBaTh 00IIHE
XAUMHYECKHE CBOMCTBA
METaJIJIOB, UX BaXKHEHIITNX
COCIMHEHU M, OJATBEPKaas
3TO ONMHUCAHUE MPUMEPAMU
YpaBHEHUM
COOTBETCTBYIOIIHNX
XUMHUYECKUX PEaKIUi;
MNpUMEHEHHE METAIUIOB B
pa3IUYHBIX 00JIACTAX, a
TaK»Ke€ MCIOJb30BaHUE UX
JUISI CO3/IaHUSI COBPEMEHHBIX
MaTepUaIOB U TEXHOJOTHUH.
PackpbiBaTh CyniHOCTh
OKHCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI
MOCPEICTBOM COCTABJICHUS

'YcTHBII onpoc;
[IpakTnueckas
pabora;
KoHTposbHas
pabota

http://window.edu.r
u/
https://www.yaklass
.ru/
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AJIEKTPOHHOTO 0ajaHca ITUX
peakuuii. ITpoBoauts
peaKLMK, TOATBEPKIAIOIINE
XapaKTepHbIE CBOMCTBA
M3y4aeMbIX BEILIECTB;
pacrno3HaBaTh ONBITHBIM
IIyTEM MOHBI METAJJIOB,
MIPUCYTCTBYIOIIHNE

B BOJIHBIX pacTBOpax.
HaoOaronares 1 onuceIBaTh
JIEMOHCTpPAIlMOHHbBIE OMBITHI;
MPOBOJWTH U OMHUCHIBAThH
XUMHUYECKUN SKCTIEPUMEHT.
IIpenacraBnsATe pe3yabTaThl
XMMHYECKOTO 3KCIIEpUMEHTa
B (hOopMe 3aIiCH YpaBHEHUM
COOTBETCTBYIOIIUX PEAKIUNA U
JleNlaTh BBIBOJIBI HAa MX
ocHoBe. Crie1oBaTh IpaBuiIaM
MOJIB30BAaHUS] XUMHUECKOM
MOCyA0i U 1a00paTOPHBIM
obopynoBanueM. [IpoBoauts
BBIYHCJICHUS 10 YPAaBHEHUSIM
XUMHYECKHUX PEaKIHi.
CamocrosTenbHO
IJIAHUPOBATh U OCYILECTBIISATH
CBOIO [T03HABATEIbHYIO
NeSITEIbHOCTD; IPUHUMATh
AKTUBHOE y4acTHEB
IpYIIOBON yueOHOM
JIESITEIbHOCTH




XUMHUA U KU3Hb.
XUMHUA U KU3Hb

PackpeIBaTh poib XUMHU B
pEIICHUN YHEPT€THIECKUX,
CBIPBEBBIX M DKOJIOTHYECKUX
mpo6JIeM YeI0BeYeCTRBA,
OITMCHIBATh OCHOBHBIC
HaIpaBJICHUsS Pa3BUTHS
XUMHUYECKOW HAYKH U
TexHoJorud. [IpumMeHsTs
IpaBuiia 6€30MacHOro
oOpalieHus ¢ BeIeCcTBaMHu,
HCTIOB3yEeMBIMHU B
MMOBCEIHEBHOM KU3HH,
MpaBHJIa TTOBEICHUS B IIEISIX
cOepexeHus: 3/10pOBbs U
OKpY Karomer MpupoIHON
cpelbl; IOHUMAaTh Bpes
(omacHOCTh) BO3JCUCTBUS Ha
JKUBBIE OPTaHU3MBbI
onpeAeaEHHbBIX BEIIECTB,
MOSICHATH Ha IIPUMeEpax
CIOCOOBI YMEHBIIICHUS U
MIPEIOTBPAILLICHUS UX
BpPEIHOTO BO3ACHCTBUS.
AHanu3upoBaTh U
KPUTHUYECKH OII€HHUBATH
nH(OpMaINIO, CBSI3aHHYIO C
XUMHYECKHUMHU TIPOIIeCCaMHU
U UX BJIUSHUEM Ha
COCTOSIHUE OKPY Karolieu
cpensl. Mcnonb3oBath
MOJTyYEHHbIC 3HAHUS

U MpeACTaBlIeHUs o0 chepax
NeATEeNIbHOCTH, CBSI3aHHBIX C
HayKOH M COBPEMEHHBIMU

YceTHBIN
ompoc

http://window.edu.r
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TEXHOJIOTUSIMU, KaK OCHOBY
JUIl OpUEHTAIMU B BEIOOpE
cBoeH Oynymiei
podheCcCUOHAITbHOM
JesTesbHOCTH. [IpruHnMaTs
ydacTtue B OOCYKIE€HUU
MPOOJIEM XUMHUYECKON U
DKOJIOrMYECKOMN
HaIpaBJIEHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO
MO3UIMIO IO TIpobJieMe
npeajiaraTb BO3MOXHbBIE
IIyTH €€ pelIeHUs

4 0O0001eHnEe 1 2 O600611eHE U TIOBTOPECHHUE 'YcTHBIN omipoc;
ITOBTOPCHUE M3yYCHHBIX TEM KoHTposbHas
paboTta
OBIIEE KOJIMYECTBO 33

YACOB IIOITPOI'PAMME




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

KoanyecTBo 4acoB

Ne Buasi, popmbl
i Tema ypoka scero | KOHTPOJBHEIE NpaKkTHYeCKHe JlaTa uzy4yeHusi KOHTDO.IS
padoThl padoThI
1 [[Ipenmer oprannueckoit xumuu. BBoaHbIi 1 0 0 'Y CTHBII omnpoc
nHCTpYyKTaxX 1o Th.
2 |Teopwust CTpOCHUS OPraHUYECKUX COCTMHEHUI 1 0 0 Y cTHBIN onpoc
3 |[Teopwust CTpOCHHUSI OPraHMYECKUX COCTHHEHUIA. 1 0 0 Y cTHBIN onpoc
4 |Knaccudukanusi 1 HOMEHKJIaTypa OpraHUYEeCKUX 1 0 0 Y CTHBIN onpoc
COETMHEHUI. AJIKaHbI
5 |AsKaHbI 1 0 0 Y CTHBIN opoc
6 |AJKEHBI 1 0 0 Y CTHBIN ommpoc
7 |AJKeHBI 1 0 0 Y CTHBIN ompoc
8 [[Ipaktuueckas padora Ne 1 «[lomydeHue sTHIIeHA U 1 0 1 [IpakTuueckas
M3y4YEHUE €ro CBOMCTBY pabora
9 |Ankaguensl. Kayuyku 1 0 0 'Y CTHBIN OTpoC
10 |AnkuHbl. ALleTHIEH 1 0 0 'Y CTHBIN OmpoC
11 |ApeHsl. 1 0 0 'Y CTHBIN OTpoC
12 |Apensl. benzon 1 0 0 'Y CTHBIN OpoC
13 [[IpupoaHbIe HCTOUHUKHU YTIIeBOJ0po10B. Hed1h 1 1 0 0 'Y CTHBINA OpoC
[PUPOTHBIN Ta3.
14 |Cucremarusarus u 0000IIeHHE 3HAHUHN 10 TEME: 1 0 0 'Y CTHBIN onmpoc
'YTII€eBOIOPOABI
15 |[KonTponbHas paboTa 1o Teme: «YTJIeBOIOPOIbI U UX 1 1 0 KonTtponpnas
[IPUPOTHBIE HCTOYHUKID) pabota
16 |Cnuptsl 1 0 0 Y cTHBIN onpoc
17 |Xumunyeckue CBOWCTBA CIIUPTOB 1 0 0 Y cTHBIN onpoc
18 |Denon 1 0 0 Y cTHBINM onpoc
19 (Anpmerunst 1 0 0 Y cTHBINM onpoc
20 |[Kap6GoHOBBIE KUCIIOTHI. 1 0 0 Y cTHBIN onpoc




21 [lIpaktuueckas padorta Ne 2 «CBoicTBa pacTBOpa 1 0 1 [IpaxTrueckas
YKCYCHOW KHCIIOTBD) pabora

22 |CrnoxHble 3pHUpHI 1 0 0 YcTHBII onpoc

23 [Kupsl 1 0 0 YcTHBI onpoc

24 |YrneBoasl. MoHOCaxXapuabl 1 0 0 YcTHBII onpoc

25 |[lonmcaxapuisl 1 0 0 YcTHBI onpoc

26 |KontpombHas padota rmo Teme «Kucnoponaconepxkamme| 1 1 0 KonTtponpHas
OpraHuvecKre COSAMHEHHSI U MX HaX0X/ICHUE B )KUBOH pabora
PUPOJIE»

27 |AMUHBI. AHWIMH 1 0 0 Y CTHBIN opoc

28 |AMUHOKHUCIIOTBI 1 0 0 Y CTHBIN ompoc

29 |benku 1 0 0 Y CTHBIN opoc

30 |BeicokOMOJIEKYIsIpHBIE coenuHeHus. [lmacTMacchl. 1 0 0 YcTHEIH ompoc
Kayuyku. Bosokna

31 [[IpakTuueckas padora Ne 2 «Pacno3naBanue 1 0 1 [IpakTuueckas
MJIACTMACC ¥ BOJIOKOH» pabora

32 [[eneTnueckas CBSI3b MEXKy KJIaCCaMU OPTaHMYECKHUX 1 0 0 Y CTHBIN ommpoc
COeIUHEHUN

33 [['ogoBas KOHTpOJIBHAS paboTa 1 1 0 KonTtponbHas

pabora
34 |O6061IeHNE ¥ TOBTOPEHUE 1 0 0 Y CTHBIN ompoc
Bcero| 34 3 3




11 KUIIACC

KoaunyecTBo 4acoB

Ne Bunaei, popmbl
i Tema ypoka scero | KOHTPOJIBHEIE | MPAKTHYECKHE JlaTta u3y4yeHus KOHTDO.IS
padoThI padoThI

1 | Ctpoenne atoma 1 0 0 'Y cTHBIN ompoc

2 | Ctpoenne aToma 1 0 0 'Y cTHBIN onpoc

3 | [Mepuonmueckwuii 3axoH [[.1. Menaeneena B cBeTe 1 0 0 'V CTHBII ompoc
YUEHHsI O CTPOCHHH aToMa

4 | CtpoeHue BellecTBa. 1 0 0 Y cTHBIN onpoc

5 | Buabl XUMHYECKOU CBSI3H. 1 0 0 'Y CTHBIN O1TpoC

6 | BemecTBa MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO 1 0 0 Y CTHBIN ompoc
CTPOCHUS

7 | Heoprannyeckue coeiMHEHUS 1 0 0 'Y CTHBIN ompocC

8 | Knaccudukarus XUMUYECKUX peaKInil B 1 0 0 'Y CTHBIN OmTpoC
HEOPraHWYECKON M OPraHMYe€CKON XUMUU.

9 | CkopocTh XuMHUECKOM peakmuu. [IpakTudeckas 1 0 1 [IpakTuyeckas
pabota Ne 1 «Brnusaue pa3nuuHbix (pakTopoB Ha paborta
CKOPOCTh XUMHUYECKOH PEaKIIHU»

10 | l'uaponus 1 0 0 'Y CTHBIN OmpoC

11 | OKuCIUTEIbHO—BOCCTAHOBUTEIBHBIC PEAKIIUN 1 0 0 'Y CTHBIN OTpoC

12 | KontponpHas padoTa no Teme «XUMUYCCKUE 1 1 0 KonTposnbHas
peaKIm» paborta

13 [Xumudeckue 3JIeMEeHThI-HeMeTaJLIbl. 1 0 0 'Y CTHBIN OTpOC

14 |CtpoeHue 1 CBOMCTBA MPOCTHIX BEHIECTB - HEeMeTaoB| 1 0 0 'Y CTHBIN OITpPOC

15 [BomopoiHble cOeTMHEHNS HEMETAJIIIOB 1 0 0

16 |Oxcuasl HEMETAIIIOB 1 0 0 Y CTHBIN Oommpoc

17 [Kucnopojcoaepxaiiie KUCIOThI 1 0 0 Y cTHBIN onpoc

18 |OxucauTenbHble CBOMCTBA a30THOM U CEPHOM KUCIIOT 1 0 0 Y cTHBIN onpoc

19 [[IpakTtnueckass pabora Ne 2 «Pemenue 1 0 1 IIpakTnueckas

PKCIIEpUMEHTANIBHBIX 3a7ad 1o Teme «Hemerammbn paborta
20 |0O0006menue o teme «HemeTamisy 1 0 0 Y cTHBINM onpoc
21 |O0mas xapakTepuCTUKa METAJIOB 1 0 0 Y cTHBIN onpoc




22 |XuMUYecKue CBOMCTBA METAJIJIOB 1 0 0 YcTHBIN onpoc
23 |0O0mme cnocoObl MOTYyYEeHUSI METAJIOB 1 0 0 YcTHBIH onpoc
24 |OKcHJIBI ¥ THAPOKCHUJIBI METAJUIOB. 1 0 0 YcTHBIN onpoc
25 |CruiaBbl METAJUIOB. 1 0 0 VY CTHBIN omnpoc
26 [[Ipaktuueckas pabora Ne 3 «Pemenne 1 0 1 [IpakTrueckas
DKCIIEPUMEHTAIBHBIX 3a/1a4d 1Mo TeMe «MeTautbh pabora
27 |0606menHwme 1Mo TeMe «MeTauTbh) 1 0 0 Y CTHBIN omnpoc
28 | KonTponbHas pabota o Teme «Hemeramisl u 1 1 0 KonTtponbHas
MeTtamib pabora
29 | Ponp xumMuu B 00CCTICUCHUH DKOJIOTHIECKOM, 1 0 0 Y CTHBIN ompoc
SHEPTEeTUYECKON W MUIIEBOW OS30ITaCHOCTH,
pa3BUTHU MEIUITUHBI.
30 | YenoBek B MHUpE BEHIECTB U MAaTEPHUAIIOB 1 0 0 YcTHBIN ompoc
31 | Xumust u 310pOBbE UEITOBEKA 1 0 0 Y CTHBIN ompoc
32 | T'ogoBas koHTpOIBHAS paboTa 1 1 0 KonTtponbHas
pabora
33 | O606mIeHNE ¥ TOBTOPEHUE 1 0 0 Y CTHBIN ompoc
Bceero| 33 3 3




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MMPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

1. T'abpuensn O. C. Xumus. bazossrii yposens. 10 ki.: / O. C. I'abpuensa. — M.: Ipoda, 2019
2. T'abpuensa O. C. Xumus. bazoseiii yposens. 11 xi1.: / O. C. I'abpuensa. — M.: JIpoda, 2018

METOANMYECKUE MATEPHUAJIBI VIS YUUTEJIA

https://rosuchebnik.ru/ - "TIpoceemenue" Kopnioparust Poccuiickuii yueOHUK



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

10 KJIACC
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPY/IOBAHUE

[ledaTHble TAOMUIBI IO Y4EOHBIM TEMaM Kypca.

Monenu KpUCTaNIMYECKUX PELIETOK; IapOCTEPKHEBBIE U 00BbEMHBIE MOJIENIN MOJIEKYIL.
Kosnexunyn HeOpraHM4ecKux BEIeCTB.

OBOPYJIOBAHMUE JUJIA ITPOBEJEHU A JIABOPATOPHBIX, ITPAKTUYECKUX PABOT,
JIEMOHCTPALMIA

MynbTUMEIUHHBIN TPOEKTOP, 3KpaH, HOYTOYK, MyJIbTUMEAUWHBIE TOCOOUS.

Kommnexkt  «Mukposiabopatopusi  JJii  XMMHUYECKOIO  JKCIIEpUMEHTa» €  HabopoMm
COOTBETCTBYIOIIUX PEAKTUBOB.

Habop peaktrBoB 1 000py10BaHUS AJIsl BBINOJIHEHUS JJAOOPATOPHBIX padoT.
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