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MNOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma 1o XMMUHU Ha ypOBHE CpPEIHEro oouiero odpa3zoBaHus pa3paboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUM K pe3ylbTaraM OCBOeHUs (enepanbHO  00pa3oBaTEIbHOM
nporpammbl cpeaHero obmero ob6paszoBanusa(POIT COO), npencraBieHHbIXx B DenepalbHOM
rocygapcTBeHHOM oOpazoBaTenbHoM cranaapre COO, ¢ yuérom Konuenuuu mpernogaBaHust
yuebHoro mpenMera «Xumush» B 00pa3oBaTeNnbHBIX opraHu3anusx Poccuiickoit Dexpeparuu,
peayn3yIoUMX OCHOBHbBIE 00pa30BaTeNIbHbIE IPOrPAMMBI, 1 OCHOBHBIX MONIOKEHUN «CTpaTeruu
pasButus BocnuTaHus B Poccuiickoil @enepanuu Ha nepuon no 2025 roma» (Pacnopsbxenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YIJIyOJIEHHOrO HW3YUEHHUS 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAYYHOT0 00pa3oBanus ydammxcs 11 kmaccoB. M3ydeHue npeamera, peaauzyemoe
B ycloBUAX Au(PPEpPEHIUPOBAHHOTO, NPOPUIHLHOrO OO0y4YeHUs, NPU3BAHO OOECICYUTH
00111e00pa30BaTeNbHYIO0 M OOIIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJBI, HEOOXOAUMYIO
JUId ajanTallid HUX K OBICTPO MEHSIOIIMMCS YCJIOBUSM JKU3HU B COLIMYME, a TaKkxke s
MPOJOKEHUsI 00yYEHHS B OPraHU3alugaX MpodecCHOHaIbHOr0 00pa30BaHUs, B KOTOPBIX XUMHUS
SIBJISIETCS. OJTHOM U3 MPUOPUTETHBIX TUCIUIUIMH.

B nporpaMme mno XuMMUM Ha3zHaueHUEe NpeaMeTa «XHMHUS» TOIydaeT HOAPOOHYIO
WHTEpIpETAllMi0 B COOTBETCTBUM C OcCHOBomosaratoummu nonoxenusmu ProC COO o
B3aMMOOOYCIIOBIEHHOCTH IIeJIeH, COiep KaHus, pe3yIbTaTOB 00ydeHuUsl U TpeOOBaHUI K YPOBHIO
MOJTOTOBKM BBIMTYCKHUKOB. CBUIETEIHCTBOM TOMY SBJISIIOTCS CJEAYIOIIME BBINOIHSIEMbIE
MIPOrPaMMOi 1O XUMUU (D YHKITUU:

e uH(pOpPMALMOHHO-METOAUYECKas, pealu3alusi KOTOpOM oOecreunBaeT TMONIy4YeHHe
MPEJCTaBICHUS O LENSIX, COJACpKAaHUHU, OOIIel cTpaTeruu OOydeHUus, BOCHUTAHUS U
pasBUTHs 00YYAIOLIUXCSA CPEACTBAMHU IMPEIMETA, U3y4aeMOro B paMKax KOHKPETHOI'O
npodus;

e OpraHU3alMOHHO-INIAHUPYIOLIas, KOTOpas npenycMaTpuBaeT OIpe/ieNICHUE:!
MPUHIMIIOB  CTPYKTYPUPOBAHUS M  MOCIEAOBATEIbHOCTH H3Y4YEHHsS y4eOHOro
MaTepuana, KOJIWYECTBEHHBIX M KadyeCTBEHHBIX €ro XapaKTEpPUCTHK; IOAXOI0B K
(hOpMUPOBAHUIO COAEPIKATETLHOW OCHOBBI KOHTPOJSI M OLIEHKH OOpa3oBaTEIbHBIX
JNOCTHMKEHMHM OO0yJarolmmxcs B paMKax HTOTOBOM arrecrauud B (Qopme eIUHOro
rocy1apCTBEHHOI'O IK3aMEHA 10 XUMUHU.

[Iporpamma it yriryOJI€HHOTO U3Y4E€HUSI XUMUH:

e YCTaHABJIMBACT MHBAPUAHTHOE MPEJIMETHOE COJIEpKaHKE, 0053aTeNbHOE sl U3YUEHUS
B paMKax OTHAENbHBIX  mpoduiied, mpeaycMaTpuUBaeT  paclpelesieHue U
CTPYKTYPUPOBAHHE €ro MO KiIaccaM, OCHOBHBIM COJEpKaTEeIbHBIM JIMHHUSIM/pa3aenam
Kypca;

e 1aéT NpUMEpPHOE paclpeseeHue yueOHOro BpeMEHHU, PEKOMEHIyeMOro sl U3y4eHUs
OTZEJIbHBIX TEM;

e [peajaraeT MPUMEPHYIO IOCIEI0BAaTEIbHOCTh H3yYeHUs y4eOHOro marepuaia ¢
y4€TOM JIOTUKH [TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e AT METOAMYECKYI0 MHTEpPIPETALUI0O LEIe M 3anad H3y4deHHs MpeaMeTa Ha
yrayOn€HHOM YpOBHE C YY4ETOM COBPEMEHHBIX HPHOPUTETOB B CHCTEME CPEIHEro
obmero o0Opa3oBaHUs, COAEPIKATEILHON XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3YJIbTaTOB



OCBOCHHSI OCHOBHOH 00pa30BaTEIbHOM MPOTpaMMBI CpEIHETro OOIero oOpa3oBaHHS
(JINYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), & TAK)KE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-TTO3HABATENbHBIX JIEHCTBUI 0Oydaromierocss MO OCBOCHHIO COJEpKaHUs
npeaMera.

[To BceM Ha3BaHHBIM TMO3MIMSAM B TMPOrpaMMe MO0 XUMHH TMPEdyCMOTpeHa
MIPEEMCTBEHHOCTh C OOY4Y€HHEM XHMHUU Ha YpPOBHE OCHOBHOIO o0Omiero ooOpaszoBaHus. 3a
MpeleinaMd  yCTAaHOBJICHHOM MpOrpaMMoil MO XUMHHM  00s3aTenbHOM  (MHBapUaHTHOM)
COCTAaBJISIFOIIEH coiepKaHus yueOHOro MpeaMeTa « XUMHs 0CTaéTcs BO3MOKHOCTH BBIOOpA €ro
BApUATUBHOW COCTABJIAIOIIEH, KOTOpas JOLKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOT0 PO st OOydeHHUs.

B cootBerctBuM ¢ KoHuenTyanbHbIMH mnonoxeHusmMu PI'OC COO o HazHaueHUU
npeaMeToB 6a30BOT0 M yriayOnE€HHOTO ypoBHEH B cuctemMe auddepeHIIMpOBaHHOI0 00yUeHUs Ha
YPOBHE CpeIHEro o0Iero o0pa3oBaHus XUMHUSI Ha YPOBHE YIIIyOJEHHOTO M3Y4YEHUsS HaIllpaBlieH
Ha pealn3alMio TMPEEeMCTBEHHOCTH C TOCICAYIOIIMM J3TalloM TMOJYyYeHUS XUMHUYECKOro
o0Opa3oBaHMsI B paMKax H3Y4YEHMs] CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHUX
JUCIUIUIMH B By3aX U OpraHMU3alUsaX CpeaHero npodeccuoHanbHOro oopa3oBanus. B 3Toii cBs3u
U3ydyeHHe Tmpeamera «XUMHS» OpPHUEHTHPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHe U
yriyOJeHHe TEeOpeTHYeCKOM U MPAaKTUYeCKOH MOJTrOTOBKU OOYYalOIIMXCs, BBIOPABIINX
ornpenenéHHblii npoduins 00y4eHUs, B TOM YHCIIE C MEPCHEKTUBON MOCIEIYIOIIEro MOITYYEeHUS
XMMHUYECKOTro 00pa3oBaHMsl B OpraHu3aluax npopeccuoHaabHoro oopasoBanus. Hapsy ¢ atum,
B cBere TpeboBanuit ®I'OC COO k mimaHUpyeMbIM pe3yJibTaTaMm OCBOSHHUS (eaepanbHOoi
00pazoBaTenbHOM MPOrpaMMBbl CpeHEro oO0IIero oOpa3oBaHUs M3y4CHHE HpeaMeTa «XUMHD)
OPUEHTHPOBAHO TAKXKE€ Ha PEUICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00yJarOIInXCs,
Ha (OpPMHUPOBAHHE Y HUX OOLIEHMHTEIJICKTYaIbHbIX YMEHUH, YMEHUH paliioHATM3auN Y4eOHOTro
Tpyaa U  OOOOMIEHHBIX CIOCOOOB  JESITETBHOCTH, HWMEIOIUX  MEeXIUCUUIIITHHAPHBIH,
HAJNPEIMETHBIN XapaKTep.

Cocrapnsgomumu  npeaMera «XUMHs» Ha YpOBHE YIIyOJIEHHOTO U3YYEHHUS SBISIOTCS
yrayonéuueie Kypcebl — «Opranuueckas xumusi» U «OO0mas u HeopraHuyeckas xumus». [Ipu
OIIPEJICNICHUH TOJIX0J0B K OTOOPY M CTPYKTYpHOW OpraHU3allui COJEP’KAHUS ITUX KYpPCOB B
IporpaMme Mo XUMHUHU 3a OcHOBY NpuHATH nonoxeHuss @I'OC COO o paznuuusax 0a30BOro u
yri1yOJaEHHOr0 YpOBHEW U3YyUEHUs MIPeIMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u HeopraHMYecKas
XMMUSD» COCTABISIET COBOKYITHOCTH MPEJIMETHBIX 3HAHUNA W YMEHH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO M3y4eHHs MpeaMeTra. JTa cUcTeMa 3HaHWM MOoJy4yaeT onpeAesEHHOE TEOpETUYECKOe
JIONIOJIHEHUE,  IO3BOJISIOLIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OOJbIIMA  00BEM
(akTonornueckoro Marepuana. Tak, Ha yriyOn€HHOM ypOBHE M3ydeHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAUUTEIHHOIO YBEIHUYCHHS OO0BEMA 3HAHMKW O XHUMHYECKHX OJIIEMEHTaX H
CBOMCTBaX MX COEJMHEHUI Ha OCHOBE PACHIMPEHMS U YriyOJNeHus MpeACTaBIE€HUN O CTPOSHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMS pPEeaKLUi, pacCMaTPUBAEMBbIX C
TOUYKU 3PEHMSI XMMMUYECKON KMHETUKHU U TEPMOJUHAMUKU. V3ydeHne NepuoinyecKoro 3aKoHa u
[leproauueckoit  cucTeMbl  XMMHUYECKHX  3JIEMEHTOB  Oa3UpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHHUIX O CTPOCHUH aToMa. XUMUYECKasi CBA3b OOBSICHICTCS C
TOYKU 3PEHUS DHEPreTHUECKUX H3MEHEHUH Npu e€ oOpa3oBaHUU U Pa3pyLICHUH, a TaKKe C
TOYKM 3pEHHS MEXaHM3MOB e€ oOpa3oBanus. M3yueHwe THUIIOB peaKUUH JOMOIHIETCS



(opMHpOBaHUEM NPEACTABICHUN 00 MEKTPOXUMUYECKHUX MPOLeccax U JIEKTPOIN3E PAaCIUIaBOB
U pacTBOPOB BEILIECTB. B Kypce OpraHMyYeckod XMMHHU IIpU PACCMOTPEHUH PEAKLUOHHOU
CIOCOOHOCTH COEAMHEHHH yJenseTcss 0co0oe BHUMaHUE BOIPOCaM 00 AJIEKTPOHHBIX YPQeKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX pPEeaKlHi.
Ocoboe 3HayeHne MMeeT TO, YTO Ha COAEp)KaHUE KypCOB XMMHUHU YIIIyOJIEHHOTO ypOBHS
M3YUYEHHs Ul KJIACCOB ompenenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOMOJIHEHUH K o0liel cucreMe MpeIMETHBIX 3HaHWM) OKa3bIBalOT BIMSHUE CMEXHbIE
npeaMeTsl. Tak, Hampumep, B COAEpKAHMM TMpeaMeTa sl KIacCOB XHMMHUKO-(DH3MYECKOro
npoduiis 6oiblIoe 3HaYCHHE OYIyT UMETh 3JIEMEHThl y4eOHOro MaTepuana Mo ooumeil XuMum.
[Ipu u3ydyeHuwm npeaMera B JAHHOM Cilydae akLEHT OyJdeT clejlaH Ha OOLIHOCTb METOJ0B
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHUH B XUMHUHM U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOpHUs
(MonekynsipHast Teopuss B (U3MKE), 3aKOHBI COXPAHEHHMs] MacChl M DHEPrUHU, 3aKOHBI
TEPMOAMHAMUKH, JIEKTPOJIN3A, IPEICTABICHHUS O CTPOCHUH BEILIECTB U IPYIOE.
B 10 ke Bpems B cozepkaHUM MpeaMeTa A KIacCOB XUMHUKO-OMOIOrH4ecKoro npoduis
OOMBIINI yIEeNbHBIN Bec OyAeT UMETh OpraHuyeckas Xumus. B 3Tom ciydae mpenocTaBisieTcs
BO3MOXKHOCTD JUIsl 00Jiee 0OCTOSATEILHOIO PACCMOTPEHNS XUMHUECKON OpraHU3aluy KIETKU Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOHAT, K HpPHUMEPY, TAaKHE CTPYKTYpHBIE
KOMITOHEHTBI, KaK JMMHJbI, ONKU, YIJIeBOJbl, HYKIEMHOBbIE KUCIOTHI M Apyrue. IIpu 3Tom
3HaHMUSI O COCTaBE M CBOWCTBAxX MpEJCTaBUTENIE OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB
CITy’KaT OCHOBOM JJIs1 U3y4EHHSI CYIIHOCTH MPOIIECCOB (POTOCUHTE3A, ABIXaHUS, TUIIEBAPECHUS.
B nuiane QopMupoBaHUS OCHOB HAaydyHOIO MHUPOBO33PEHHUS, OCBOEHHUS OOLIEHAayUHBIX
METOJI0B ITO3HAHUS U ONbITA IPAKTUYECKOI0 IPUMEHEHMSI HAYUHbIX 3HAHUI U3ydeHUE IIpeaIMeTa
«XuMus» Ha YriyOJdEHHOM YpOBHE OCHOBAHO HAa MEXIIPEIMETHBIX CBS3AX C Y4EOHBIMU
IpeaMeTaMu, BXOSIIIMMH B COCTaB IIPEIMETHBIX o0sacTel «EcTecTBeHHO-HAy4YHbIE IPEIMETHI»,
«Marematrka 1 uHpopmatuka» u «Pycckuil si3bIk U IUTEpaTypar.
[Ipu m3ydennn yueOHOro npenmera «XHMHUsS» Ha YIIyOIEHHOM ypOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeAHero obmiero obOpazoBanusi (Ha ©0a30BOM ypOBHE), 3ajadeit
MEPBOCTENIEHHOW 3HAYMMOCTH sIBisieTcs (OPMUPOBAHHE OCHOB HAyKM XHMHHM Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKOW JAEATEIbHOCTU UEJIOBEKA M OJHOIO U3
KOMIIOHEHTOB MHPOBOHM KYJIbTYphl. Pemienue 3Toil 3amaun Ha yriayOIE€HHOM ypOBHE U3y4YEHHS
IIpeIMeTa MpearonaraeT peajan3aluio Takux Leei, Kak:
e (opMHpOBaHUE NPEACTABICHUN: O MAaTEpPUAIILHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSX
Y [TI03HABAEMOCTH SIBJIEHUI IPUPOJIbl, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ BeqylIe poau B 00eCHeUeHUH YCTOMUMBOrO pa3BUTHS YEJIOBEUECTBA: B PEILICHUU
po0JieM HKOJIOTMYECKOM, SHEPreTUYeCKOM M MHILEBOM 0e30macHOCTH, B Pa3BUTUU
MEIMIMHBI, CO3/JaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPruu, B
obecrieueHuu paIoHaIbHOIO MIPUPOAONONIL30BaHNUS, B (dhopmMupoBaHuu
MHUPOBO33PEHUS M O0IIEH KyIbTYphl UEJIOBEKA, a TAKXKe HKOJIOTHYECKH 000CHOBAaHHOTO
OTHOILEHUS K CBOEMY 3/I0POBBIO U IIPUPOHON CPELE;

® OCBOCHHE CHCTEMBbl 3HAHMH, JEXKAIMUX B OCHOBE XHMHMYECKOW COCTABJISIOLIEN
€CTECTBEHHO-HAyyHON KapTUHBI MuUpa: (yHIAMEHTAIbHBIX IOHATUH, 3aKOHOB H
TEOpUN XHMMHUHU, COBPEMEHHBIX MPEJCTaBICHUM O CTPOECHUHM BEIEeCTBA Ha pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMMYECKUX W KHUHETHMYECKUX 3aKOHOMEPHOCTSAX MNPOTEKaHUS XUMHYECKHX



peaxuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CUCTEMax, 00 O0ImMX
HAaYYHBIX IMPUHOHUIIAX XUMHUYCCKOI'O ITPOU3BOACTBA,

e (QopmupoBanre y O0OydYalOIIMXCS OCO3HAHHOTO TIOHUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHUMHYECKUX 3HAHUU JJIA OOBSICHEHUST KITIOUYEBBIX I/II[ef/'I n HpO6J'I€M
COBPEMEHHOW XHMHH, JUIsI OOBSICHEHHS WM TPOTHO3HPOBAHUS SBICHHUM, HMMEIOIINX
€CTECTBEHHO-HAYUYHYIO TPUPOIY; TPAMOTHOTO pEIIeHUS MpoOjeM, CBA3aHHBIX C
XUMHUEH, TMPOTrHO3UPOBAHUS, aHAJIUM3a M OLEHKA C TO3UIUH 3KOJIOrMYECKOU
0€30MacHOCTH TOCIECTBUNM OBITOBOM M NMPOW3BOJCTBEHHOMN JEATEIHHOCTH YEIIOBEKa,
CBS3aHHOH C XHUMHYECKUM MPOU3BOJICTBOM, HCIOIL30BAaHUEM U TepepaboTKOi
BEIIECTB;

e yrayOJeHWe NPEACTABICHWA O HAyYHBIX METOJaxX I03HAHUS, HEOOXOMUMBIX IS
MPUOOPETEHNS] YMEHUN OPUEHTUPOBATHCS B MUPE BEUIECTB M OOBICHEHUS XUMHUYECKUX
5[BJ'ICHPII>1, uMeromux MECT0 B IPUPOAC, B HpaKTHLICCKOfI JCATCIIBHOCTU U
IOBCEIHEBHOMW KU3HU.

B mnnane peanuzanud NEpBOOYEPENHBIX BOCHHUTATEIbHBIX M Pa3BUBAIOMIMX (YHKIMMA
IIEJIOCTHON CHCTEMBI CPEAHEro o0mero oOpa3oBaHUsl NMPHU U3YUYEHUU Tpeamera «XuMHsS» Ha
yrayoa€HHOM ypOBHE 0COOYIO aKTYalTbHOCTh MPUOOPETAIOT TAKKE TIETH U 3a7a49H, KaK:

e BOCIUTaHHE YOEKIEHHOCTH B IMO3HABAEMOCTH SIBICHUN MPHUPOABI, YBAXKECHUS K
MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPETHUECKUX W MPHUKIATHBIX HCCIEIOBAHUA B
XUMUH, (POpMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBALIMM K OOYYEHUIO M TMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPONIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS OOIICUETIOBEUYECKUX [ICHHOCTEH;

e pa3BUTHE TO3HABATENBHBIX HWHTEPECOB, HWHTEIUIEKTYallbHBIX M  TBOPYECKHX
crocoOHOCTeW oOy4aromuxcs, GOpMHUPOBAHUE Yy HHUX CO3HATEIHHOTO OTHOIICHHS K
caM000pa30BaHUI0 U HEMPEPHIBHOMY OOpa30BaHHUIO KaK yYCIOBHIO YCHEIIHOMN
pohecCUOHATBHOW U OOILIECTBEHHOW IESITeIbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3I0POBOM 00pa3e *KHU3HU;

e (opmupoBaHre yMEHHIl W HaBBIKOB DPa3yMHOTO MPHUPOJONONb3OBAHUS, Pa3BUTHE
9KOJIOTUYECKOM  KYyJIbTYpbl,  NPUOOpPETEHHE  OmbITa  OOIIECTBEHHO-NOJE3HON
9KOJIOTMYECKOM 1eSITEIbHOCTH.

OO0miee 4yuCIIO YacoB, MPEIYCMOTPEHHBIX JUIsl WM3Y4YEHHUS XMMHUM Ha YriayOJIEHHOM YpOBHE
cpenHero obmiero obpazoBanusi, cocraBusier 102 yaca: B 11 kmacce — 102 uaca (3 daca B
HEJIEINIO).

COJEPKAHUE OBYYEHUA

11 KJJACC
OBIIAS U HEOPTAHUYECKAS XUMMUSI

TeopeTruyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX sifiep. XUMHUECKU 3eMeHT. M3otomnbl. CTpoeHue 3IEKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIE YMCJA. JHEPreTHUYECKHE YPOBHU U TOJYPOBHH. ATOMHBIC
opouranu. Knaccupukanus XuMudecKux 3yeMeHToB (S-, p-, d-, f-amements). Pacnpenesnenue
JJICKTPOHOB TI0 aTOMHBIM OpOHTAISAM. OJEKTPOHHBIE KOH(QUTYpAaIlMK aTOMOB JJEMCHTOB



MEepBOro—4eTBEPTOrO0 TMEPUOJIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUHU, JIJIEKTPOHHBIE
KOH(UTYpaIi HOHOB. DIEKTPOOTPUIIATEIILHOCTD.

[lepuonmueckuii 3akoH u Ilepuognueckas cucrema XuMuuyeckux saemeHtoB JI.M.
MengeneeBa. CBsA3b NEpUOIMYECKOr0 3akoHa U Ilepmoguueckoil CHUCTEMBI XHUMHMUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOPHEN CTPOEHUs aTOMOB. 3AKOHOMEPHOCTH M3MEHEHHs CBOWCTB
XUMUYECKUX DJIEMEHTOB M OOpa3yeMbIX MMM MPOCTHIX U CIOXHBIX BEIIECTB MO TPYIIaM U
nepuojaM. 3HaueHue nepuoanydeckoro 3akona /.M. Menneneesa.

XnMudeckasl CBA3b. BUIBI XMMHWYECKOM CBS3HM: KOBAaJCHTHAS, MOHHAS, METalIndecKas.
MexaHu3mbl 00pa3oBaHMs KOBAJICHTHOW CBSI3U: OOMEHHBIA U JOHOPHO-AKIENTOPHBINA. DHEPrus
n ayvHA cBA3U. [lonspHOCTh, HaNPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOMN cBsi3U. KpaTHbie
cBaA3u. BonoponHas cBsa3b. MeKMONEKYIJISIPHBIE B3aUMOJACHCTBUS.

BaneHTHOCTP W BaJE€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYpPBI
MOJIEKYJI C HUX T€OMETPUYECKHM CTPOEHHEM (Ha INPUMEPE COEIMHEHHUH 3JIEMEHTOB BTOPOIO
epuosa).

[IpencraBienre O KOMIUIEKCHBIX coequHeHHsX. CocTaB KOMILIEKCHOTO  HOHa!
KOMIUIEKCOOOpa3oBaTesib, JUTaHAbl. 3HAYCHHE KOMIUIEKCHBIX coeauHeHud. [loHsTHe O
KOOPAMHALIMOHHOW XUMUHU.

BemectBa MONEKyISIpHOTO M HEMOJEKYISPHOIO CTPOEHUS. THMBl KPUCTAITIMYECKUX
PEETOK (CTPYKTYp) U CBOWMCTBA BELIECTB.

[Tonsitue o nucnepcHbIx cucteMax. MctuaHble pacTBOpbl. [IpeacTaBieHue o KOIITOUIHBIX
pactBopax. CrnocoObl BbIpaKEHHs] KOHILIGHTpAIlMM DPACTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MoOJspHas ~ KOHIEHTpauusi. HacelllleHHble ¥ HEHACHIIIEHHbIE  PACTBOPHI,
pactBopuMocTh. Kpucramioruaparsl.

Knaccudukaius ¥ HOMEHKIIaTypa HEOPTaHWMYECKHUX BEIIeCTB. |pHBUANBHBIE Ha3BaHUS
OTJIEJIbHBIX MIPEACTABUTENCH HEOPTAHMYECKUX BEILIECTB.

Knaccngukamus XuMU4eCKUX peakinii B HEOPraHUIECKONW M OPraHMYECKOW XUMHHU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHHUsI W TPEBPALICHUS SHEPIUU MPH XUMUUYECKUX
peakuusx. TernoBsie 3QPEKTH XUMHUUECKUX peakiuil. TepMoxuMuieckue ypaBHEHHS.

CKOpoCTh XUMHUYECKOU peakluu, €€ 3aBUCHUMOCTh OT Pa3Nu4yHbIX (pakTopoB. ['oMmorennsie
U TeTeporeHHble peakuuu. Karanus u katanuzaropsl.

OOpatumble W HeoOpaTUMbIE peakiuu. XUMHYeCKoe paBHoBecue. KoHcraHTa
XUMHUYECKOro paBHOBecHs. PaKTOpBI, BIMAIONIME HA MOJO0KEHHE XMMHUYECKOIO PaBHOBECHS:
TeMIlepaTypa, JaBJIE€HUE U KOHIIEHTPALIMU BEIECTB, ydacTByroumux B peakuuu. [lpunuun Jle
[Tarense.

Onexrponutnyeckas auccouuanus. CuibHble U cinadble  3yeKTpoiauThl. CreneHb
mucconuanuu. Cpena BOJHBIX PacTBOPOB: KHUCIOTHAs, HEHUTpalibHasl, 1ienoyHas. BogopoaHslii
nokazarens (PH) pactBopa. ['unponus coneil. Peakiiuu nonHoro oomeHa.

OKHMCIIUTENBbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKHUCIUTENb U
BOCCTaHOBUTENb. lIporecchl OKHUCIEHUS M BOCCTaHOBJIECHMs. BaxHeilline oOKUCIUTENIN U
BOCCTAHOBUTENU. MeTO/] 3JIeKTPOHHOr0 OanaHca. DJIEKTPOIN3 pacTBOPOB M PACILIIABOB BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJBl HM3YYEHHsI BEIIECTB W MX IPEBPAIICHHI: DPa3I0KECHUE
MepoKCUaa BOJOpOJAa B NPHUCYTCTBUM KaTajlu3aTopa, MOJEIH KPHUCTALIMYECKUX PEHIETOK,
MPOBEJICHHE peaKluii HMOHHOrO OOMEHa, OIpeleJeHHe Cpelbl pPacTBOPOB C MOMOIIBIO



WHJMKAaTOPOB, U3yYEHUE BIUSHUS Pa3INYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON peakiuu U
II0JIO’KEHNE XUMUYECKOTO PAaBHOBECHS.

Heopranuveckasi xummusi.

[Tonoxenne HemeramioB B Ilepuonnueckol cucreMe XUMHUYECKHX 3ieMeHToB [I.U.
MengeneeBa U OCOOCHHOCTH CTPOGHHMSI HMX aToMoB. (DPHU3NWYecKHe CBOWCTBA HEMETAaJIOB.
AmoTponus HeMeTaJUIOB (Ha IpUMepe KUCIopoa, cepbl, pocdopa u yriepoaa).

Bognopon. Ilonyuyenue, ¢pusndeckre U XMMHYECKHE CBOMCTBA: PEAKIMU C METalllaMd U
HEMETaJNIaMU, BOCCTAHOBUTENbHBIE CBOUCTBA. [ MapuAbl. TONIMBHBIE 3JIEMEHTHI.

I'anorensl. Haxoxxaenue B mpupoje, crnocoObl MOMydeHus, GU3NUYEeCKue M XUMHUECKUE
cBoMcTBa. ['amoreHoBOOpOAbl. BaxHelinne KuCIOpOJACOAEpKAIIME COCAUHEHUS] TaJIOreHOB.
JlaGopaTopHble U TPOMBIIUICHHbIE CIOCOOBI MOJIy4YeHHUs TaloreHoB. [IpuMeHeHne raaioreHoB 1
UX COCOUHEHUN.

Kucnopon, o3oH. JlaGopaTopHble UM NPOMBIIUIEHHBIE CIIOCOOBI MOMYYEHHS KHCIOPOJA.
Ouznyeckne M XUMHUYECKHE CBOICTBA M NPUMEHEHHE KHCIopoaa U o30Ha. OKcuIsl U
MIEPOKCH/IBI.

Cepa. Haxoxzaenwe B mpupoae, CHOCOObl MNONydeHUs, (U3MUYECKUE M XUMUYECKHE
cBoiictBa. CepoBonopon, cynbduasl. Oxcun cepoi(1V), okcun cepoi(VI). Ceprucras u cepHas
KUCIOTBI UM uX coiad. OcoOEHHOCTH CBOMCTB CepHOM KuCIOTHL. IlpumeHeHue cepsl U eé
COCIMHEHMI.

Azor. HaxoxaeHue B TNpupone, CIOCOObI IMONydeHUs, (U3MYecKue U XUMHUYECKHE
cBoiicTBa. AMMMaK, HUTpUAbl. OKCUIbl a30Ta. A30THUCTas M a30THAsl KHUCIOTBI M UX COJIU.
OcoOeHHOCTH CBOKMCTB a30THOW KHUCIOTHL. lIpuMeHeHHe a30Ta M ero CoeIMHEHHWH. A30THBIC
yInoOpeHus.

®ochop. Haxoxaenue B mpupoje, CrocoObl MOMydeHus, (U3NYECKHe M XUMUYECKUE
cBoiictBa. @ochunsl u dochun. Oxcuasl ¢docdopa, dochopHas kuciaora U e€ CoOIu.
[Mpumenenne dochopa u ero coeauneHnit. PocopHbie yI0OpeHHUS.

VYrnepoa, HaxoxkaeHwe B mpupone. AiuorponHbie Moauduxaruu. Ddusmdeckue u
XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00Opa3oBaHHBIX yriaepomoMm. Oxcupa yriaepoma(ll),
okcug yriuepona(lV), yrombHas kuciora W e€ conu. AKTUBUPOBAHHBIN yroib, aacopOLus.
Oymnepensl, rpadeH, yriaepoaHble HaHOTpYyOkH. IIprMeHeHHe MpOCThIX  BEIECTB,
00pa3oBaHHBIX YIIIEPOJOM, U €r0 COeAUHEHHH.

Kpemuuii. HaxoxaeHue B Mpupojie, CrocoObl MOodydeHus, GU3NYECKUEe U XUMHYECKHE
cBoiictBa. Oxcnn kpemHusI(1V), kpeMHUEBas KMCI0Ta, CHIIMKaThl. [IpruMeHeHne KpeMHUs U €ro
coeauHeHnil. CTeKI0, ero nojiydeHue, BUAbl CTEKIIA.

[Tonoxenue meramios B [leprogudeckoit cucteMe XuMUUYECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOCHHS SJIEKTPOHHBIX 000J0YEeK aTOMOB MeTauioB. O0mue Gpu3nveckre CBOMCTBa METAIIOB.
[Ipumenenne MetainioB B ObITY U TexHUKE. CIIJIaBbl METAJIIIOB.

DNEeKTPOXMMUYECKHH psil  HampspkeHuil MeTtayuioB. OOmme crnocoObl  MOMy4YeHHS
METAJIJIOB: TUAPOMETAJUTYPrUs, TUPOMETAIUTYPrus, eKTpomMeTamutyprus. [lonstue o kopposuu
MeTasuioB. CriocoObl 3alUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metauioB |A-rpynmer [leproanueckoil CUCTEMBl XMMHYECKUX
aneMeHTOB. Harpwmii u kanuii: monydenue, puU3NUecKue U XUMUYECKHUE CBOWCTBA, PUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTUHEHUH.



O6mas xapaktepuctuka MetauioB |IA-rpynmer [lepuoandeckoil CUCTEMBI XUMHYECKUX
9JIEMEHTOB. Maruuii M KaJblMii: T[olyuyeHue, (uU3MUecKue M XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB M X coeuHeHUN. JKECTKOCTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUSI.

ANOMUHUE: TIONy4YeHUe, PU3NYECKUEe M XUMHUYECKHUE CBOKWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA U €ro coeAuHEeHUU. AMQoTepHbIE CBONCTBA OKCHIAa W THAPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMITJIEKCHI AITFOMUHUS.

OOmiass xapakTepucTuka MetauioB moOouyHbix mnoarpymnmn (b-rpymm) Ilepuonudeckoit
CHUCTEMBI XUMUYECKHUX IJIEMEHTOB.

du3nueckre 1 XMMUYECKUE CBOMCTBA XpOMa U €ro coenHeHU. OKCUIbl U THAPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U Iuxpomarbl, UX OKHCIUTEIbHBIC CBOMCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

du3nyeckue M XUMHUYECKHME CBOMCTBAa MapraHiia W €ro coeAuHeHuil. Baxuelue
coenunenus mapranua(ll), mapranua(lV), mapranna(V1) u mapranuna(VIl). [lepmanranar kanusi,
€ro OKHCITUTENbHbIE CBONCTBA.

dusnyeckre 1 XMMUYECKUE CBOMCTBA JKeJie3a U ero coeuHeHuil. OKCUIbI, TUIPOKCUIBI U
conu >kene3a(ll) u xxeneza(lll). [lomyuenue u npuMeHeHHe Kene3a U ero CIUIaBoB.

Du3nYECKUe U XUMUYECKUE CBOMCTBA MEIU U €€ coennHeHui. [lonydenue u npuMeHeHue
MeIU U €€ COCIUHEHUN.

HuHk: nonyyenue, puznyecKkue U XUMUYECKUE CBOMCTBA. AM(OTEpHbIE CBOWCTBA OKCHUJIA
Y TUAPOKCU]IA IIMHKA, THPOKCOKOMILIEKCHI IIMHKA. [[pMeHeHne nuHKa 1 ero CoeAMHEHU M.

OKClepUMEHTANIbHbIE METOAbl HM3Y4YEHMsI BEIIECTB M HX MPEBpaLICHHUI: H3ydyeHHe
00paslioB HEMETaJIOB, rOpeHHue cepbl, ¢ocopa, xKeiaesa, MarHus B KHUCIOPOAE, H3YyueHHUE
KOJJIEKIUH «MeTayuibl M CIUIaBbD», B3aMMOJCHCTBHE MIETOYHBIX M IIEJIOYHO3EMETbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJB30BaHUE BUAECOMATEPUATIOB), B3aUMOAEHCTBUE LIMHKA U
JKelle3a ¢ pacTBOPaMU KUCJIOT U IIeI0Yei, KaueCTBEHHbIE PeaKlii Ha HEOPTraHNYECKUEe aHUOHBI,
KaTHOH BOJIOPOJia M KaTHOHBI METAJUIOB, B3aMMOJICUCTBUE THUAPOKCUIOB ATIOMUHHS W IIMHKA C
pacTBOpaMH KHUCIIOT M IIEJI0Yel, peleHne SKCIIePUMEHTaIbHBIX 3a7a4 1Mo TeMaM «[ amoreHso,
«Cepa u e€ coeiuHEHUA», «A30T U pochop 1 ux coeAMHEHUsD», «MeTauibl TJIaBHBIX TOArPYIII,
«MeTtanabl TOOOYHBIX MOATPYIII.

XUMHUS U JKU3Hb.

Ponb xumun B oOecriedeHry YCTOMYMBOTO Pa3BUTHS YeloBedecTBa. [loHATHE O HAYYHBIX
MEeToJaX IMO3HAaHUS M METOJNOJIOTUM HAy4yHOro wuccienoBaHus. HayuHble MPUHIUIIBI
OpTaHU3AlNH XUMHUYECKOr0 MPOU3BOACTBA. [IpOMBIIIITIECHHBIE CLIOCOOBI TOTYYEHUST BaXKHEHIIINX
BEIIECTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHona). [IpombiuieHHbIe
CTIOCOOBI MONYYEHUS] METAJUIOB M CIUIABOB. XMMHYECKOE 3arps3HEHHE OKPYXKAIoIeH cpeasl
€ro mociencTBusA. Pons XxuMuu B 006ecredeHnH SHEPreTHIecKoi 6e30MacHOCTH.

XuMusa W 370poBbe uenoBeka. JlekapcTBeHHble cpezncTBa. IIpaBuiia ucnonab30BaHUS
JIEKapCTBEHHBIX MpenaparoB. Poib XuMuu B pa3BUTUN MEAUIIUHEI.

XWMHST TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J00aBKU. Poilb XuMuu B 0OECTICUCHUH
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne m mapdromepHbie cpeictBa. beitoBas xumusa. IlpaBuna Ge3zoracHoro
WCIIONTE30BAHUS TIPENapaToB OBITOBOW XMMHH B MIOBCEAHEBHOMN YKU3HU.

XUMHUS B CTPOUTENBCTBE: BXKHEHUIIINE CTPOUTEIbHBIE MaTeprabl (LIEMEHT, OETOH).

XuMHUS B CEIBCKOM X03stiicTBe. OpraHUYeCKUue ¥ MUHEPATbHBIC YI00pEHUSI.



CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepuaibl, Kpackd, CTEKJIO, Kepamuka. Marepuaisl
JUTst 37IeKTpoHuKH. Hanotexnonoruu.

Pacuérnebie 3anaun.

Pacuérbl: mMacchel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIECTBA,
Macce Wik 00bEMY OIHOTO U3 YYaCTBYIOUIMX B peaklUU BEIIeCTB, Macchl (00bEMa, KOIMUeCcTBa
BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO M3 BEIIECTB MMEET MpPHUMECH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTAa PEaKIMu, €CU OJHO M3 BEIIECTB JaHO B BUJAE PacTBOpa C
OMpEeeIEHHON MacCOBOW JIOJIEH PAcTBOPEHHOIO BEHIECTBA, MAacCOBOM JOJIM W MOJSPHOH
KOHLIEHTpAllMd BEILIECTBA B PacTBOpE, JOJU BbIXOJa MPOAYKTa PEaKUUH OT TEOPETHUYECKU
BO3MOKHOTO.

MexpeaMeTHbIE CBS3U.

Peanuzarust MeXIpeIMETHBIX CBSI3€H MPH U3YYECHUHU OOIEH M HEOPTaHMYECKOW XMMUH B
11 xnacce ocymiecTBIIsIETCS YepE3 UCIOIb30BaHNE KAaK OOLIMX €CTECTBEHHO-HAYUHBIX IOHSATHH,
TaK U MOHATUN, IPUHATHIX B OTAEIBHBIX PEIMETaX €CTECTBEHHO-HAYUYHOI O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHbIE TOHATUS: SIBJICHHUE, HAy4YHBIM (PaKT, THIOTE3a, TEOpus,
3aKOH, aHalW3, CHUHTE3, KIacCu(PUKalUsg, T[EePUOJUYHOCTh, HAOIIOJCHHE, W3MEPEHUE,
9KCIIEPUMEHT, MOJIEIIb, MOJIETTUPOBAHHE.

®dusnka: Marepus, MHUKPOMHUP, MAKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJa, YHEPreTHYECKUH YPOBEHb, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIeCTBA, WJCANbHBIM ra3, (HU3WYecKre BETUYHUHBI, E€IUHUIIBI
U3MEPEHMUS], CKOPOCTh, SJHEPTHUs, Macca.

buonorusi: knerka, opraHusM, OJKocucTema, Ouocdepa, Meradoiau3M, Makpo- H
MHUKpO3JIEMEHTbI, O€NKH, >KUPBI, YIJI€BOIbl, HYKICHHOBBIE KHUCIOTHI, ()EPMEHTbHI, TOPMOHBI,
KpYrOBOpOT BELIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

I'eorpadusi: MuHepasbl, TOPHBIE TOPO/IBL, TOJE3HBIE HCKOMIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonmorus: XuMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPrHusl, CTPOUTEIbHBIE MaTepUAIbI,
CENIbCKOXO3SIICTBEHHOE  TMPOM3BOACTBO, TMHINEBAas IPOMBIIUIEHHOCTh, (papMarieBTHUeCcKas
MIPOMBITIVIEHHOCTb, MIPOU3BOICTBO KOCMETUYECKHX [Ipenaparos, IIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, 3JIEKTPOHHASI POMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TITIPOI'PAMMBI 10 XUMHUKU HA
YIJIYBJIIEHHOM YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHUMA

JINYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM IOJXOIOM B CTPYKTYpE JHYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS IMpeaMeTa «XUMHsS» Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs
BBIZICJICHBI CJICAYIOINIHE COCTABJISIONINE: OCO3HAHHE 00YYaIOIINMKCS POCCUICKOM TpaskIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOIPEICICHHUIO;
HAIMYME MOTHBAlMM K  OOYYCHHIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOLIMXCS
PYKOBOJACTBOBATLCA IPUHATBIMU B 06HI€CTB€ [npaBujiaMM W HOpMaMH IIOBCACHHA, HAIUYHNC
MIPABOCO3HAHUS, YKOJIOTHUECKOM KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh LM U CTPOUTH KHU3HCHHBIC
TUTaHbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IMpeaMeTa «XUMUs» OTpaxaroT cPOpMUPOBAHHOCTD
OIBITA MIO3HABATE/ILHON U MPAKTHYECKON JEATSILHOCTH 00YUYAIOIIUXCS B MPOIECCEe PeaTu3aliiu
00pa30BaTeNbHON JIEATEILHOCTH.
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JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTPa)KaloT cPOPMHUPOBAHHOCTH
OIBITa TIO3HABATENLHON U MPAKTUYECKOW ACATEIHbHOCTA O0YYAIOMINXCS B MPOLIECCE pealli3aliu
00pa3oBaTenbHON NESITENbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpaaaHcKOro BOCIUTAHMS

OCO3HAHUS 00YJAIOIIMMUCSA CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY H MPaBOIMOPSIIKY;

MPEJCTaBICHUS O COIMAIBbHBIX HOpMax W MpPaBHJIAX MEXJIUYHOCTHBIX OTHOIICHUU B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JIEATEIHHOCTH MPHU CO3JAHUH Y4EOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATeNbHbIX 33124, BHITOJTHEHUU XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TIOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHUX
P aHAJN3€ PA3JIMYHBIX BUAOB yUEOHOM JEATEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOT'O OTHOIIEHHUS K HCTOPUYECKOMY M HAYYHOMY HAaCJEIUI0 OTEUeCTBEHHOM
XUMWH,

YBa)KEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO MPHUIIOKEHUS
XUMHH, OCO3HAHHS TOr0, YTO JaHHBIE HAYKH €CTh pe3yNbTaT JUIUTEIbHBIX HAOIIOCHUH,
KPOIOTJIUBBIX SKCTIEPUMEHTAILHBIX TOMCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MTPAKTHKOB;

WHTEpeca H TI03HABATECIBHBIX MOTHBOB B IIOJIYYCHHH H TIOCICAYIONIEM aHaJH3e
nH(}OpMaIUU 0 IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPaABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMUS, ’TUYECKOT'0 MTOBEICHNUS;

CIIOCOOHOCTH OLIGHHMBAaTh CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMH SBICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEIICHHUs, OPUCHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICGHUBAaTh CBOE IOBEJACHHWE W TIOCTYNKH CBOWX TOBApWINEH C IMO3UIUI
HPaABCTBEHHBIX U MPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

4) popmMupoBaHHA KYJIbTYPHI 310POBbSI:

MOHMMAaHUsl IEHHOCTEH 310poBOro M Oe3omacHOro oOpa3a KHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3NYECKOMY M IICHXUIECKOMY 3I0POBBIO;

COONIO/ICHUS TIPaBUJI 0OE30MacHOrO OOpalleHHs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOM
KHU3HU, B TPYJIOBOU J€SITEIHOCTH;

MOHUMAHUsl I1[EHHOCTH TPaBUJ WHAWBHUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MMacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOUINX 3/I0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHUS TIOCTEACTBHA M HENPUATUS BPEIAHBIX MPHUBBIYEK (YMOTPEOJICHUS AJKOTOJIs,
HapKOTUKOB, KYpEHHUS);

5) TpyaoBOro BoCuTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JESITeIbHOCTH,
OOIIIECTBEHHO ITOJIC3HOM, TBOPUYCCKOW U APYTUX BUIAX JCATEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacThe B PEIICHWH MPAKTUYECKUX 3a/1ad COLUaTbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOET0 Kjiacca, MIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyUeHHUI0 mpodeccuil pa3IuvHOro pojaa, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUS K TPYY, JTIOASIM TPYJa U PE3yJIbTaTaM TPYAOBOH JESITEILHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYAIbHOW TpPAEKTOPUU OOpa3OBaHUA,
Oyayieil npodeccuu U peanu3anuy COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;

6) 3K0JI0rMYeCcKOro BOCIUTAHUS:

9KOJIOTMYECKHU 1e1eCO00pa3HOro OTHOLIEHUS K MPHUPO/Ie KaK UCTOYHHUKY CYIIECTBOBAHUS
’KM3HH Ha 3eMIie;

MOHUMaHUS TJI00ATBFHOTO XapaKTepa HKOJIOTMUECKUX MPOoOIeM, BIUSHHS SKOHOMHUECKHUX
MPOIECCOB HA COCTOSIHUE MTPUPOTHON U COLUAIIBHOM CPEJIbL;

OCO3HAHHUSI HEOOXOIUMOCTH MCIOJIb30BaHUS JOCTIXKEHUIN XMMHUU JUIS PEIIeHUs] BOIIPOCOB
palMOHAIBHOIO PUPOIONOIb30BAHUS;

AKTUBHOI'O HENPUATUSA JEWCTBUN, MPUHOCAIIMX BpPEI OKPYKAKOLIEH MPUPOIAHOU cpene,
YMEHHsI TPOTHO3UPOBATh HEOMArOMPHUITHBIE HKOJOTHUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NPENOTBpaLIaTh UX;

HaJIM4MS Pa3BUTOTO 3KOJIOIMYECKOTO MBIIIJIEHUS, SKOJIOTMYECKON KYJIbTYPhI, OINBITA
JEATENBHOCTH  DKOJIOTMYECKOM  HANPABICHHOCTH, YMEHHUS pPYKOBOJACTBOBAaTbCA HUMH B
MO3HABATENIbHOM, KOMMYHUKATUBHOM M COLMANBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
MPOTHBOCTOSTH UJEOIOTHH XeMopoonu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33pPEHHUsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu H
O0ILIECTBEHHOM MPAKTUKH;

NOHUMaHUs CHeUU(PUKH XUMHUM KaK HayKd, OCO3HaHUS €€ poiu B (POopMHUpOBAHUU
PalMOHATIBLHOIO HAYYHOT'O MBIIUICHUS, CO3AaHNUN LIEIOCTHOTO MPEACTaBICHNUS 00 OKpPYKaIOIIeM
MHpE KaK O €JUHCTBE IMPUPOAbI M YEIOBEKAa, B IMO3HAHWU IMPUPOJHBIX 3aKOHOMEPHOCTEN M
peleHn: mpodaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0OW 3HAYMMOCTH XMMHU JJIs COBPEMEHHOW IMBWIM3AIMHU: B €&
F'YMaHUCTHUYECKOM HAIPaBJIIEHHOCTH U Ba)XKHOM pOJIM B CO3JaHMM HOBOH 0a3bl MaTepHalIbHOM
KYJIBTYpBI, B pEIICHUH II00ATBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
SHEPreTUYecKo, NHUIIEBOM M JKOJOTHYECKOW O€30MacHOCTH, B Pa3sBUTUU MEIULUHBL,
o0ecreyeHnH YCIOBHI yCHEIHOro Tpy/Ja U SKOJIOTHYeCKH KOM(OPTHON JKU3HU KaXKAO0ro 4ieHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHMsI CYIIHOCTH METOJOB I103HAHUS,
HCIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHamM3a U OOBSICHEHUS SBICHHM OKPYXKAIOIIEro MHUpa M HPOUCXOIAIIUX B HEM W3MEHEHHI,
yYMEHHsI Jie1aTh 00OOCHOBAHHBIE 3aKII0YEHHS HA OCHOBE Hay4HBIX (DAaKTOB U UMEIOIINXCS JaHHBIX
C LIEJIBIO NIOJIY4YEHHMSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIHHO HUCIIOIb30BaTh XUMUYECKUE 3HAHUS JUIS PEIICHUs TPOoOIeM
B pEaJIbHBIX )KM3HEHHBIX CUTYalHsIX;

MHTEpEca K IO3HAHMIO, UCCIIE0BATENIBCKON AEATEIbHOCTH;

TFOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa3OBaHHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 10 XMMHMHM B COOTBETCTBHUM C JKHU3HEHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B Pa3IU4HBIX cdepax mnpodeccuoHaTbHON
JESTEIbHOCTH.
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METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeMeTHbIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBI 0 XMMHUHU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BKIIIOYAIOT:

3HaYUMBIC UIsI (DOPMHUPOBAHHSI MHPOBO33PCHHS OO0YUYAIOIMIUXCS MEKIUCITUTUTHHAPHBIC
(MexmpenMeTHbIE) O0IIeHAYYHbIE TTOHATHS, OTPAKAOIINE IIEIOCTHOCTh HAYYHOU KapTHHBI MUPa
U crienu(UKy METOJIOB TIO3HAHHUS, UCITOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (MaTepHsi, BEIIECTBO,
JHEprus, SBJCHHE, MPOLECC, CUCTEMA, HAYYHBIN (aKT, MPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOJIOICHNE, H3MEPECHHE, YIKCIICPUMEHT U JIPYTHE);

YHHUBEPCATbHBIE yueOHbIe IEHCTBUSA (TI03HaBaTEIbHEIC, KOMMYHHUKATHBHBIE,
peryJIaTHBHBIC), oOecreunBaromme (HopMUpOBaHUE (PYHKIHOHAIBHOH TPAaMOTHOCTH U
COIMATBHON KOMIIETCHIIUH 00yYarOIInuXCs;

CIIOCOOHOCTh ~ OOYYAlOIIUXCS ~ HCIIOJNb30BaTh  OCBOCHHBIC  MEKIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC JCHCTBUS B TIO3HABATEIHHOU U
COLIMATbHON MPAKTHKE.

MeranpeaqMeTHbIE Pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YIeOHBIMU
MO3HABATENIbHBIMHI, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU JICHCTBUSMHU.

I[Ho3HaBaTebHBIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JJOTHYECKHUE IeHiCTBUSA:

CaMOCTOSITENTbHO (POPMYJIMPOBAaTh M AKTyaJHU3UpOBaTh NpoOJIIEeMy, paccMaTrpuBarh €€
BCECTOPOHHE;

ONpENENATh LEIN JeATENbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HUX JOCTUXKEHUS,
COOTHOCHTH PE3yJIbTAThI ACITEIBHOCTH C TTOCTABICHHBIMH IIEIISIMH,

HCIIOJIb30BAThL HpPU OCBOCHUU 3HAaHUU HpI/IéMI)I JJOTHYECKOI'0 MBIIIJICHUSA: BBIJCIATH
XapaKTepHbIE TPU3HAKKM TMOHATHM M yCTaHaBIMBATh MX B3aUMOCBS3b, HCIIONb30BAThH
COOTBCTCTBYIOIIUC ITOHATUSA TJIA O6’B$ICH€HI/I$[ OTACIBbHBIX q)aKTOB )51 HBHGHHﬁ;

BBIOMpATh OCHOBAHUS U KPUTEPUU IJIs KIACCH(PUKAIIUU BEIIECTB U XUMHUECKUX PEaKIUii;

YCTAaHABJIIMBATH MPHUYNHHO-CJIICACTBCHHBIC CBA3HU MEKAY N3Y4aCMBIMU SBJICHUAMU,

CTPOHUTh JIOTUYECKHE paCCyXJeHHsl (MHIYKTUBHBIC, [EAyKTUBHBIE, IO aHAJIOTUH),
BBISBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHS B pacCMaTPUBAEMBIX SBJICHHSIX, (DOpMyTupoBaTh
BBIBOAbI U 3aKJIFOUYCHU A,

MPUMEHSATH B IPOIIECCE MO3HAHMS KCIOIb3yEeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJICJH, TIPEOOPa30BHIBATH MOJICIIBHBIE MPEICTABIICHUS — XUMUYECKUH 3HAK (CHIMBOJ) DJICMCHTA,
XuMudeckas (opmysia, YpaBHCHHME XHMHUYECKOHW pEaKIMd — TPHU PEIICHHH Y4eOHBIX
ITO3HABATCIIbHBIX W IMPAKTHYCCKUX 3aJad, NPUMCHATH HA3BAHHBIC MOJCJIBHBIC MPCACTABJIICHUA
JUISI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMHUYECKUX PEAKLIUM.

2) 6a30BbIe HCCIeI0BaTeIbCKIE AeHCTBUA:

BJIQJIETh OCHOBAMH METOJI0B HAYYHOI' O O3HAHUS BEIIECTB U XUMUUECKUX PEaKIUii;

dbopMmynupoBaTh IENM W 3aJadd  WCCJIENOBAaHMs, WCIOIB30BaTh TIOCTABJIICHHBIE U
CaAMOCTOSATEIIBHO C(bOpMy.HI/IpOBaHHLIG BOITPOCHI B KAYCCTBC MHCTPYMCHTA IO3HAHUA WU OCHOBBI
JUTsl (POPMUPOBAHUS THUITOTE3BI 110 TPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYXKICHUH;

BJIaACTb HABBIKAMMU CaMOCTOATCIBHOI'O INNIAHUPOBAHHMA W MPOBCACHHUA YYCHHUYCCKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUs HAOJIOJATh 3a XOJIOM ITPOIECCa, CAMOCTOSTEIIBHO
MPOTHO3UPOBATh €ro pe3yiabTar, (HOpPMYIHpPOBaThH OOOOIIEHHWS W BBIBOJIBI OTHOCHUTEIHHO
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JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAaHHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOZETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUUYECKOM MCCIIEeNOBATEIbCKOM W TMPOEKTHOW JAEATENbHOCTH,
MPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
MPaKTUYECKUX 3aa4, IPUMEHEHUIO PA3IMYHBIX METOAO0B MTO3HAHUSI.

3) padora ¢ nunopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHMKAX HHpopManuu (HaAYyIHO-TIOMYNSIpHAs
JAATEpaTypa XHMHYECKOTO COJAEp)KaHWs, CIpaBOYHBIE IOCOOMs, pecypchl VHTepHeTa),
aHAIM3UPOBaTh WH(GOPMAIMIO Pa3NUYHBIX BUIOB M (HOpPM TMpEACTaBICHUS, KPUTUUYECKH
OLIEHUBATH €€ I0OCTOBEPHOCTh U HEPOTUBOPEUYUBOCTH;

(dbopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHBIE METOAbI NPH IOHCKE U OTOOpe
nHpopmaiuu, He0OXOAUMOI /17151 BBIMOJIHEHUS Y4€OHBIX 3a7a4 ONpeeaEHHOr0 TUIIA;

npuoOpeTaTh OMBIT MCIOIH30BAHUS MH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBbHYIO (pOopMy TpeacTaBieHus HHPOPMALUU (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIA S3bIK B KAueCTBE CPEICTBA MpH paboTe ¢ XUMHYECKOU
uH(popMaluei: MpUMEHSATh MEXIpeaAMeTHbIe ((PU3nuecKkne W MaTeMaTHuecKue) 3HaKu U
CUMBOJIBL, (hOpMYJIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIUMYCCKHUE CPCACTBA HATJIAAHOCTH.

KoMMyHuUKaTHBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHS:

3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX TaeMOM TeMbI B X0JI¢ JUAJIOTa H/WIH TUCKYCCHH,
BBICKa3bIBaTh HJICH, (OPMYITUPOBATH CBOM MPEIOKECHUS OTHOCUTEIILHO BBITIOTHEHUS
MpeAJIOKEHHON 3a/1a4u;

BI)ICTYHaTI) C Hp€3eHTaHHGﬁ pe?,y.HI)TaTOB HO3HaBaTCHBHOfI JACATCIIbHOCTH, HOJIy‘-IGHHI)IX
CaMOCTOSITENTbHO HJIM COBMECTHO CO CBEPCTHHUKAMHU TMIPH  BBINOJHEHHH XHUMHUYECKOTO
SKCIIEPUMEHTA, TMPAKTHYECKOM pPabOThl MO MCCICIOBAHUIO CBOWMCTB HM3YYaeMBIX BEIIECTB,
peanu3zanuu yueOHOrO MPOEKTa, U (POPMYIUPOBATH BHIBOIBI MO pPe3yibTaTaM MPOBEIEHHBIX
WCCTIEIOBAHMM MyTEM COTJIACOBAHUS MMO3UIIMI B XO7€ OOCYKICHUSI 1 0OOMEHAa MHEHHUSIMH.

PeryasiTuBHble yHUBepcaAJIbHbIE yYeOHbIE 1eliCTBHSL:

CaMOCTOAITENIPHO TUIAHUPOBATh W OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO ACSATEIHHOCTD,
orpenensis e€ IeNd W 3aJa4yd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
MpeagaraeMblii alropuT™M JEHCTBUN NPU BHIIOTHEHUH Y4E€OHBIX U UCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbonee A((HEeKTUBHBIN CIIOCO0 UX PEIIeHUs C Y4ETOM MOTyYeHUsI HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIUAX,

OCYIIIECTBIIATH CAMOKOHTPOJIb ISSITEIbHOCTH HAa OCHOBE CaMOaHAIN3a U CAMOOIICHKH.
NPEIMETHBIE PE3YJIBTATHBI
[IpenMeTHBbIC pe3yabTaThl OCBOCHHUS MPOrPAMMBbI 10 XUMUU Ha YrIyOJEHHOM ypOBHE Ha
YPOBHE CpEIHETO OOIIeTro O00pa30BaHMs BKIIOYAOT CHEHH(PUYCSCKHUE IS yIeOHOTO MpeaMera
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«XUMHUS» HAy4dHbIE 3HAHUS, YMEHUS M CHOCOOBI NEHCTBUH MO OCBOCHHIO, WHTEPIpPETAlU U
MpeoOpa3OBaHUI0 3HAHUH, BUJIBI JIEITEIILHOCTH 110 MOTYyYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HAaHMM B Pa3IMYHBIX YYEOHBIX CHUTYyallUAX, a TAKXKE B pPEaJbHBIX XU3HEHHBIX CUTYaIUAX,
CBSI3aHHBIX C XUMHUEH. B mporpamme mo XuMuM TpeIMETHBIE pPE3ybTaThl MPEJICTABIEHBI IO
rojiamMm U3y4eHusl.

11 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUSI Kypca «OOmiass W HeopraHuyeckas XUMHS»
OTpaXaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN: O MAaTEpPUATLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y MO3HABAaE€MOCTH SIBJIEHUW MPUPOJbI, O MECTE€ U 3HAYCHUH XMMHHU B CHUCTEME €CTECTBEHHBIX
HayK ¥ €€ poiid B 00eCleUYeHNH YCTOMYMBOT'O PAa3BUTHUS, B PEIICHUH MPOOJIEM IKOJIOTUUYECKOMH,
JHEPreTUYeCKO ¥ THIIeBOM O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3MAaHUM HOBBIX
MaTepUaJioB, HOBBIX  MCTOYHUKOB  DHEPTHUH, B o0ecrieueHn  PalMOHAIBLHOTO
MIPUPOJIOTIONH30BAHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI UEIOBEKA, a TAKXKE
9KOJIOTUYECKU 00OCHOBAHHOTO OTHOLIEHHS K CBOEMY 37I0POBBIO M PUPOIHON Cpeie;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOMNOJIAraroIIve
TIOHSITHS — XUMUYECKUI DJIEMEHT, aTOM, [P0 aTOMa, U30TOIBL, YJIEKTPOHHAS 000I04YKa aToMa, S-
, p-, d-atomHbIe OpOWMTANM, OCHOBHOE W BO30YXKIAEHHOE COCTOSHHUS aroMma, THOPUAM3AINS
aTOMHBIX OpOuTaneif, MOH, MOJEKyJa, BaJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTEIEHBb
OKHUCJICHUSI, XUMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs, METANIMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKasl pPelETKa, XUMHUYECKash peakius, pacTBOp, SJIECKTPOIUTHI, HEIIEKTPOIHUTHI,
SJIEKTPOIUTUYECKAsE  AUCCOLMAILMSA, CTENEeHb JAUCCOLMALMM, BOJIOPOJHBIA  IOKAa3aTellb,
OKHCJIUTENb, BOCCTAHOBUTENb, TEIIOBON 3(PPEKT XUMUUECKOH peakluu, CKOPOCTh XUMHUYECKOH
peaKluu, XUMHYECKOE pAaBHOBECHE, TEOPHHM M 3aKOHBI (TCOPHUS IJICKTPOJUTHUYCCKOMN
auccounanuu, nepuoandeckuil 3akon .M. MenaeneeBa, 3aKOH COXpaHEHHUsI MAacChl BEILECTB,
3aKOH COXPAHEHMS M IMPEBPALICHUS SHEPIUU MPU XMMUUYECKHX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX MAcCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHI SI3bIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEXKAIIME B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBIICHUM; COBPEMEHHBIE MPEICTABJICHUS O CTPOCHUW BEIIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJISIPHOM YpOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMHYECKUX PEaKIMi, TEPMOAUHAMHUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX HX
MpPOTEKaHUsl, O XHWMHUYECKOM pPABHOBECHUHU, pPACTBOpAX U  JIUCIEPCHBIX CHUCTEMax;
(hakTONIOTMUECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, MOTYYECHUH M OE30IMaCHOM HCIIOIb30BAHUH
BOKHEUIIIUX HEOPTraHWYECKUX BEUIECTB B OBITY W MPAKTUUECKOW JEATETLHOCTH YeJIOBEKa,
O0IIMX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO IIPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHUI: BBISBIISATH XapaKTePHBIC MPU3HAKK TOHATHH, YCTAaHABINBATh
UX B3aWMOCBA3b, HUCIOJNB30BATh COOTBETCTBYIOIIUE MOHSATHUS MPU OMNHCAHUM HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHHUI;

chOpPMUPOBAHHOCTh YMEHHS HCIOIB30BATh XMMHUYECKYI) CHMBOJIMKY JJIS COCTABIICHUS
dbopMyn BeHIECTB W ypaBHCHUH XMMHYECKHX PEaKIHMi, CHUCTEMATHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBuaibHbIC Ha3BaHUS OT/ICILHBIX BEIECTB;
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c(hOpMUPOBAHHOCTb YMEHUS ONPEENATh BAICHTHOCTh U CTENEHb OKUCIECHUS XUMHUECKUX
3JIEMEHTOB B COCJIMHEHMSX, BUJI XMMHUUYECKOW CBSI3U (KOBAJICHTHAsl, MOHHAs, METAJIMYecKas,
BOJIOPOHAS ), TUI KPUCTAILTUYECKON PEIIETKA KOHKPETHOT'O BEIIECTBA;

cOPMUPOBAHHOCTh YMCHHSI OOBSCHSATH 3aBUCHMOCTH CBOWCTB BEHIECTB OT BHJA
XMMHYECKON CBSI3M W TUMNA KPUCTAUIMYECKOW PEIIéTKU, OOMEHHBIM U JOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

chOpMUPOBAHHOCTh YMEHHI: KJIaCCU(PHUIIMPOBATh: HEOPTaHMYECKUE BEIECTBA IO HUX
COCTaBy, XMMHUUYECKHE PEAKIUU MO PA3JIMYHBIM TMpU3HAKAM (YUCITY M COCTaBY pearupyronux
BEIIIECTB, TEIJIOBOMY J3(PQEeKTy peakuuu, HW3MEHEHHUIO CTEleHEH OKHCIEHUS DSIIEMEHTOB,
00paTUMOCTH, Y4YacCTHIO KaTajlu3aTropa M APYTHE), CaMOCTOSATEIbHO BHIOMpATh OCHOBAaHUS H
KPUTEPUHU IS KIACCH(PUKAIIUN U3YU4aeMbIX BEIIECTB M XUMUYECKUX PEaKIIHIA;

chOpMUPOBAHHOCTh YMEHHUS pacKphlBaThb CMBICI Mepuogudeckoro 3akona J[. W.
MengeneeBa W JEMOHCTPUPOBATh €r0  CHUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOrHOCTHYECKYI0 (DYHKIINH;

chOPMUPOBAHHOCTh YMEHUI: XapaKTEPU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB W MOHOB
XUMHUYECKUX JJIEMEHTOB MNepBoro—uerBéproro mnepuonoB llepuommueckoit cucremsr J[.U.
MenpeneeBa, UCMONb3Ys MOHITUS «IHEPrE€TUYECKUE YPOBHU», «QHEPreTHUUECKUE MOLYPOBHUY,
«S-, p-, O-atomHBIC OpOHTANIM», «OCHOBHOE H BO30YXKIEHHOE HJHEPrETHUCCKHUE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH W3MEHEHWS CBOWCTB XHMHYECKHX DOJIEMEHTOB W HX
CoeAMHEHU 1o nepuoAam u rpynnam llepuoanueckoi cucremsl 1. 1. MenneneeBa, BaIeHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX DJIEKTPOHHBIX 000TI0YEK;

chOPMUPOBAHHOCTh YMEHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBA BEILECTB PAa3INMYHBIX KIJIACCOB, MOATBEPKAATh CYIIECTBOBAHHE T'€HETHUUYECKOW CBS3H
MEXy HEOPTaHMYECKMMU BELIECTBAMHU C IMOMOIIbIO YPAaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX
pEaKIu;

c(hOPMUPOBAHHOCTh YMEHUS PACKPBIBATH CYNTHOCTh: OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX
peakIfil MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OallaHca TUX PEaKIHii; peakiuii HOHHOTO
oOMeHa MNyTEM COCTaBJIEHHUS WX IMOJHBIX M COKPALIEHHBIX HOHHBIX YpPaBHEHUH; peakuui
TUAPOTIN3a; PEaKIHil KOMIUJIEKCOOOpa3oBaHUs (Ha MpUMepe TUIPOKCOKOMILIEKCOB ITMHKA U
ATIOMUHHUS);

chOPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ y4€TOM HX DHEPreTUYECKHUX XapaKTEPHUCTHK, XapaKTep HM3MEHEHHsS CKOPOCTH
XUMHYECKON PEaKIi B 3aBUCUMOCTH OT Pa3NUYHBIX (AKTOPOB, & TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS MO/ BIUSIHUEM BHENTHUX Bo3AecTBuid (mpuHIun Jle [llatense);

c(OPMUPOBAHHOCTh YMEHUS XapaKTePU30BaATh XUMUUYCCKUAE PEAKIINH, JICKAIINEC B OCHOBE
MPOMBIIIUICHHOT'O TOJYYEHHUs] CEpPHOM KHUCIOTHI, aMMHaka, oOOIIMe Hay4dHble MPUHIIMUIIBI
XUMHUYECKAX TIPOM3BOJICTB; IIE€JIECOOOPA3HOCTh IPUMEHEHUS HEOPraHWYEeCKHX BEIISCTB B
MIPOMBIIIUIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS! PUCK-TIONbH3a;

c(hOpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAaHUKM O METOJIaX HAYYHOI'O MO3HAHUS SBIICHUM
npuponbl — HaOMIOJeHHWE, UW3MEpPEeHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (peaabHbli U
MBICJICHHBIN), UCHOJb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHS MPUMEHSTbh 3TH 3HaHUA NpU
IKCIIEPUMEHTATIFHOM WCCIEOBAHUM BEIIECTB M s OOBSCHEHUS XHUMHUYECKUX SIBICHUH,
MMEIOIIMX MECTO B IPUPOJE, IPAKTUUECKON EATENbHOCTH YEI0BEKA U B IIOBCETHEBHOMN KU3HM;
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c(hOpMUPOBAHHOCTh YMEHHUS BBISBIISTH B3aUMOCBS3b XUMUYECKUX 3HAHUH C MOHATHSIMH U
MPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAy4YHBIX MPEIMETOB [uii 0Oojiee OCO3HAHHOTO
MMOHMMAaHHUS MaTepUaIbHOTO €MHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHUS MPOBOANUTH PACUETHI: C UCIOIH30BAHUEM TOHITHIA «MaccoBast
JIOJIs1 BEIIECTBA B PacTBOPE» M «MOJSPHAsl KOHILIEHTpPAIIMs»; MacChl BEIIeCcTBAa WM 00bEMa Tasza
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacCe UM 00BEMY OJTHOIO U3 YHacTBYIOLIUX B peakluu
BEIIECTB; TEIIOBOro 3 (deKTa peakiny; 3HaueHUsI BOJOPOIHOr0 MOKAa3aTeNsi pacCTBOPOB KUCIIOT
M IIeJoYel C W3BECTHOM CTENEHBIO JMCCOLHUANNK, MacChl (00bEMa, KOIMYECTBA BEIIECTBA)
MPOAYKTA pEaKL1H, €CIU OJHO M3 MCXOIHBIX BEUIECTB JaHO B BHUJIE PacTBOpA C ONpPEAEIEHHON
MacCOBOHM JI0JIe pacTBOPEHHOI'O BEIECTBA WM JIaHO B H30BITKE (MMEET MPHUMECH); IOJU
BBIXOJIa MTPOYKTA PEAKIIUHU; 00BEMHBIX OTHOIICHHH Ta30B;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUIAHUPOBAaTh U MPOBOAUTH XUMHUYECKHMA
HKCHEPUMEHT (IIPOBEACHUE PEaKLUii HOHHOTO 0OOMEHA, MOATBEPKIEHNE KaueCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONMpEAETICHIE CPe/ibl PACTBOPOB BEIIECTB C MOMOIIBIO0 HHINKATOPOB,
W3yYeHHE BIUSHHUS Ppa3IMYHBIX (DAKTOPOB Ha CKOPOCTh XHMHYECKOW pEaKIHH, pPEHICHHE
JKCIIEPUMEHTAJIBHBIX 3a/1ay Mo TemaMm «Mertamib» u «HemeTtamnsl») ¢ coOnrogeHneM IpaBHil
0e3omacHOro oOpalIeHusi ¢ BEHIeCTBAMU W J1a0OpPaTOPHBIM 00OpyZOBaHHEM, (HOpMyIHpOBATH
LeNlb HMCCIEeNOBAaHUS, TMPEJICTAaBIATh B pa3MyHOM (opMe pe3ynpTaTbl HSKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(OpMHUPOBAHHOCTh YMEHUI: cOOMI0IaTh MpaBUJla MOIb30BAHUS XUMHUECKOH MOCynoi u
nabopaTopHbIM 000pYyIOBaHHEM, OOPAIEHUSI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
[0 BBINOJHEHUIO J1a0OpPaTOPHBIX XMMHUYECKHX OIBITOB, 3KOJIOIMYECKH IIeJIeco00pa3Horo
MoBeleHUss B OBITY M TPYIOBOM JAEATEIHHOCTH B LEISIX COXPAHEHUS CBOErO 3/10POBBS,
OKpY’Karolllel NPUPOJHOW Cpelbl U JOCTHKEHUS €€ YCTOWYMBOIO Pa3BUTHS, OCO3HABaTh
OMAaCHOCTh TOKCHYECKOrO JEWUCTBUS Ha XUBBIE OPraHU3Mbl ONPEACTEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAs cMbIci nokaszarens [1J1K;

chOPMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IICIEHANIPABICHHBIM MOMCK XUMHUYECKOM
nH(popManuu B Pa3IMYHBIX HMCTOYHUKAX (Hay4yHass W ydeOHO-Hay4Hasl JMUTepaTypa, CpelacTBa
MaccoBoi MH(popmanuu, VHTepHET M Jpyrue), KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
nHpopMaruio, nepepadbarbiBaTh €€ U UCIOJIBb30BAaTh B COOTBETCTBHM C IMOCTABJICHHON y4eOHOMN
3a7aden.



17

11 KUIACC
Kosaun4vecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/t Kontpoabnbie | IlpakTHyeckune
NMPOrpamMMbl Bcero o0pa3oBaTte/bHbIE
padoThbI padoThI
pecypchl
Pa3zpnea 1. TeopeTuyeckue OCHOBbI XUMHMH
11 e Toprormaoo: ren smatioom. | 9 biGorea LIOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB 1. 1. MenneneeBa
19 Crpoenue Bemectsa. MHoroobpasue 11 1 bubnuoreka [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
1.3 X 19 1 3
VIMITTICCITE pealtiin https://m.edsoo.ru/2dd57124
Hroro mo paznery 39
Pa3nen 2. Heoprannueckasi xummusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMETaILIH https://m.edsoo.ru/2dd57124
bu6moreka [JOK
2.2 M 23 1 2
CTaLEt https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3znen 3. Xumus u Ku3Hb
31 MeTtoabl NO3HAHUSA B XUMHUHU. XUMHUA U 9 bu6moreka [JOK

KHN3Hb

https://m.edsoo.ru/2dd57f24



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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Hroro no pazneny 9

OBUIEE KOJIMYECTBO YACOB I10 102 4 8

[MPOT'PAMME

11 KIIACC

No KosinyecTBo yacos JIeKTPOHHbIE HU(PPOBbIE

o/ Tema ypoka Beero Kontpoabnbie | IlpakTuuyeckue | 00pasoBaTejbHbIE

padoTbI padoThI pecypcbl
AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 bubnuoreka [JOK
aseMeHT. M30Tomb! https://m.edsoo.ru/59c112ee
CtpoeHue dEeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubmuoreka [JOK
KBaHTOBBIC YKCIIa https://m.edsoo.ru/b4d9fffa
Knaccudukanust XuMuaeckux 31eMeHTOB (S-, 1 bubnuoreka [JOK
p-, d-, f-a1eMeHTHI) https://m.edso0.ru/61294af9
Pacnpenenenue 31eKTPOHOB 110 aTOMHBIM 1 bubnmoreka [JOK
opOuTasIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHbIE KOH(PUTYpaIluu aTOMOB
BHCMCETOB B OCHO];I;-IOI\?IIII)/I L131036y>1<z[éHH0M 1 bubmmorexa IOK
https://m.edso0.ru/8149e846

COCTOSIHUH
DJIEeKTPOHHBIE KOHPUTYpAIIUU HOHOB. 1 bubnuoreka [JOK
DICKTPOOTPHUIIATEIIBHOCTD https://m.edsoo.ru/a0764b24
ITepnonnueckuii 3akoH u Ilepuonnueckas
cHUCTEMAa XUMHUUYECKUX 351eMeHTOoB J[. 1. 1 bubmuoreka [JOK
MeneneeBa, CBA3b C COBPEMEHHOMI Teopueit https://m.edsoo.ru/16957c01
CTPOEHHUS aTOMOB



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
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3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB

8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX HMH bubnuoreka [JOK
MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIIaM https://m.edsoo.ru/f8468927
nepuoaam
9 Cucremaru3anus u 00001IeHUe 3HAaHUH 10 bubmuoreka IJOK
Teme https://m.edsoo.ru/8fad2942
Buael xumuueckon cBsizu. MexaHu3mbl
10 0o0pa30BaHMsI KOBAJICHTHOM CBSI3H. bubmuoreka [JOK
BonopoaHas cBsi3b. MexMONEKyIIsIpHbIC https://m.edsoo.ru/5a8072af
B3alMOZEHCTBUSA
BaneHTHOCTh U BaJIEHTHBIE BO3MO)KHOCTH
11 aToMOB. CBSI3b 2JIEKTPOHHON CTPYKTYPbI bubmmorexa LIOK
https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM
12 [IpencraBnenuss 0 KOMILIEKCHBIX bubnnoreka LIOK
COCIMHEHHSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
Bemecrsa MonexynsipHOro u
13 HEMOJIEKYJIIPHOIO CTPOEHUs. THUIIbI bu6mumoreka IIOK
KPHCTAJLTHYECKUX PEMICTOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELIECTB
14 [ToHsiTve 0 TUCHIEPCHBIX CUCTEMAX. bubnuoreka LIOK
[IpencTaBneHne O KOIIOUAHBIX PACTBOPAX https://m.edsoo.ru/da2c70e4
HcTuHHBIE pPaCTBOPHI: HACHIIIEHHBIE U
15 HeHaCBIIJ_IeHIi{LIe pIZ.CTBOpI/IMH;CTL. bubmmorexa [1OK
’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatst
16 CriocoOblI BEIpKEHUSI KOHIICHTPAITMH bub6nmoreka [JOK

pacTBOpoB

https://m.edso0.ru/328e653a



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
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Pemenue 3aaa4 C UCII0JIb30BAHUEM IMOHSTHM

17 " < " bu6mnoreka IIOK
MaccoBast 10Jis pacCTBOPEHHOIO BeriecTna',
) A0TA p p ! I https://m.edsoo.ru/785e0ab4
MOJISIpHAS! KOHIIEHTPAIIHS
Knaccudukanus u HoMmeHKIIaTypa bubmuoreka [JOK
18
HEOPraHNYECKHUX BEIICCTB https://m.edsoo.ru/bf9e108d
19 Cucremaruzanus u 0000IIeHHE 3HAHUH 10 bubnmoreka [JOK
TEMe https://m.edsoo.ru/8d2c6a3a
Kontponbnas pabora no remam "CtpoeHue
atoma. [lepmoanueckuii 3aKoH u
PHOA bubmuoreka [JOK
20 [Teproanueckas cucTeMa XUMHUIESCKIX
"o https://m.edsoo.ru/70a60aa4
anemeHToB [[. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOrooopasue BemecTn"”
Knaccudukarus XuMHIECKUX peakluil B
HEOPraHWYECKOW U OPraHUYECKOW XUMUHU.
21 3 P P bubnuoreka [JOK
aKOH COXpPaHEHHS MacChl BELIECTB; 3aKOH
P https://m.edso0.ru/6335cdd2
COXpaHEHUs U TIPEeBpAIICHUs SHEPTUU TIPU
XUMHUYECKUX PEaKUsiX
Tennobie 3G(HEKTH XUMUYECKUX PEAKITH. bubmuoreka [JOK
22
TepMmoxumudeckne ypaBHEHUS https://m.edsoo.ru/d1db86da
23 Brruucnenus no ypaBHEHUAM XUMHAYECKAX bubnuoreka LIOK
PEaKIii U TEPMOXHUMUYECKUM YPAaBHEHUSM https://m.edso0.ru/87b13954
CKOpOCTh XUMUYECKOH peaKIu, eé
24 3aBUCUMOCTb OT PA3JIMYHbIX (PAaKTOPOB.
Kartanu3 u katanuzaTopsl
25 ['oMoreHHbIC U TETEPOTCHHBIC PEAKITNT
26 [TpakTiueckas pabota Ne 1 mo Teme bubnunoreka [HOK



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
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"BausiHue pa3IuYHBIX (GaKTOPOB Ha CKOPOCTh
XUMHUYECKOHN peakiuu"”

https://m.edsoo.ru/1facaldl

OO6paTumbie 1 HEOOpATUMBIE PEAKIIH.

bubnuoreka [JOK

21 XUMHUECKOE PaBHOBECHE https://m.edso0.ru/30952f9b
[TpaxTueckas pabota Ne 2 mo Teme
28 "E];JII/IﬂHI/Ie pasnfmﬂmx ¢daxTopoB Ha bubmmorexa [1OK
" https://m.edsoo.ru/3bf34e17
MOJIOXKEHUE XUMHUECKOTO PaBHOBECHSI
DnekTponuTryeckas aucconuanus. CuibHbIe
29 u cna6l;e SJ'ICKTPOJ'II/I”liI. CTEHeEL Bubnxorexa [IOK
https://m.edsoo.ru/5f766bdf
JIUCCOITHAITIT
HNonnoe npoussenenue Bojpl. Cpena BOIHBIX
30 paCTBOPOIS Bonoiozmmﬁ III[OKa:«;:TjJIL (pil) bubmmorexa LIOK
https://m.edsoo0.ru/3966ca89
pacTBopa
31 I'mpponus conent. Peakuuu, NpoTeKaroIue B bu6nuoreka IIOK
pacTBOpax 3JIEKTPOITUTOB https://m.edsoo.ru/09d5a9bd
[TpakTrueckas padora Ne 3 mo Teme
32 ")?I/IMI/IIIGCKI/IG If)eaKIII/II/I B pacTBOpax bubmorexa [1OK
| https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
33 OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIUH. bubnmoreka [JOK
Baxxuelinre OKUCIUTEH U BOCCTAHOBUTEITN https://m.edso0.ru/56226060
34 MeTo/1 57eKTPOHHOT O (371€KTOHHO-HOHHOT0) bubnunoreka [IOK
Oananca https://m.edsoo.ru/fb691387
35 DJIEKTPOJIU3 PACTBOPOB U PACILIIABOB BEIIECTB bubmmorexa LIOK
https://m.edsoo.ru/93fb97d2
bu6nmoreka [JOK
36 Pemenue 3a1ay pa3inuyuHbIX TUIIOB

https://m.edso0.ru/5a859d16



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
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37 Pemrenne 3amgad pa3IMYHbIX THIIOB bubmorexa [OK
A&t p https://m.edsoo.ru/5afa265d
38 Cucrematusanus 1 0000IeHIE 3HAHUI 110 bubnuoreka [JOK
teme "XuMuueckue peakiuu" https://m.edsoo.ru/c161eh85
KonTtponbHas pabora o reme "Xumudeckue bubmuoreka [JOK
39
peakun” https://m.edso0.ru/a8a0a930
[Tonoxenue Hemerawios B [leprnoanueckon
40 cHUCTEME XUMUUYECKUX 3jieMeHToB J[. 1. bubmuoreka [JOK
MeneneeBa 1 0COOEHHOCTH CTPOEHHS HX https://m.edsoo.ru/8ca2dcad
aToMoB. Pu3ndecKre CBOMCTBA HEMETAIIIIOB
AJutoTpornusi HEMETAIIIOB (Ha MpuMepe bubmuoreka [JOK
41
KUCIIOPOJa, cepbl, pocdopa u yrieposa) https://m.edsoo.ru/ef92c91c
42 Bonopon: monyuenue, puznyeckue u bu6mmoreka IIOK
XUMHYECKUe CBOUCTBA. [ uapuabl https://m.edso0.ru/0aa8f613
I"amoreHsl: HaXOXKICHUE o€, CIocod
43 oI FeI:II:;IH@isnje;{Kp;eBHH;;;ngCng ; bubamorexa LIOK
JHCHI, https:/m.eds00.ru/4e223795
CBOWCTBa
44 l"anorenoBooponbl. Baxxkneimue BuGmorexa LIOK
KHCIIOPOACOAEPIKAIIINE COSTUHEHUS
pOACOACPKAI A https://m.eds00.ru/6b3255e6
rajJoreHoB
JIabGopaTopHbIe U IIPOMBIIIIEHHEIE CIIOCOOBI
45 OJI peHI/Ii l"aJ'IOFeIfOB ITpumenenue bubmorexa [TOK
v P . https://m.edsoo0.ru/6971aca4
rajJoreHoOB U UX COEIMHEHU
IIpa eckas padbora Ne 4. Pemenne
paiTiriecias pabor e bu6nuoreka [JOK
46 AKCIIEPUMEHTATBHBIX 33/1a4 10 TEME

"T"amoreus!"

https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
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Kucnopon: maboparopHsie 1 IPOMBILIUICHHBIE
CIIOCOOBI TOTYYeHHS, PU3HYECKUE U

bu6numoreka [JOK

47 XxuMHUueckue cBoiicta. O30H. [IpumeHeHne https://m.edsoo.ru/c8abc36a
KHCTIOpPOJia M 030HA
48 OKCHIBI ¥ TICPOKCHIBI bubmorexa [OK
https://m.edsoo.ru/5c8816a0
49 Pemenwe 3amaq pa3iMuHbIX THIIOB bubmmorexa LIOK
https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XJIeHHE B IPUPOJIE, CIIOCOOBI
50 HOleyquHﬂ qz)lmnqecmfe E )fm,mquKHe bubnmorexa [1OK
M ’ https://m.edsoo.ru/46afael6
CBOIiCTBA
Bubnuorexa [JOK
>1 CepoBosopox, eyibpuL https://m.edso0.ru/7c875999
59 Kucnoponconepsxamiye coeAMHEHNS CEPBI. bu6nuoreka IIOK
OCOOEHHOCTH CBOMCTB CEPHOM KHUCIOTHI https://m.edsoo.ru/8cfa2548
[Tpaktuueckas padora Ne 5. Pemenue
53 BKI:)HGPI/IMCHTaJ'E)HBIX 3amay o teme "Cepa u bubmmorexa LIOK
- \ https://m.edsoo.ru/0afb05e4
e€ coeIMHEHUS
A3OT: HAXOXKJIEHUE B TIPUPOJIC, CITOCOOBI
54 MOJIyYEHUS (Il)[I/BI/I‘IeCKIfe II; )fII/IMI/I‘IeCKI/Ie bubmorexa [1OK
’ ’ https://m.edsoo.ru/badd2255
CBOMCTBA. AMMUAK, HUTPH/IBI
55 Kucnopoacoaep:xaire coeiMHEHUS a30Ta. bu6nuoreka [JOK
OCOOEHHOCTH CBOMCTB a30THON KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHneHue a30Ta U €ro COeMHEHHH. bubnnoreka LIOK
A30THBIE y1OOpeHUsI https://m.edso0.ru/129f5059
57 docdop: HAXOKICHHUE B IPUPOJIC, CIIOCOOBI bubnmoreka [JOK



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
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MONy4eHUsl, PU3NYCCKUE U XUMUIECKHE
cBoiictBa. ®ochuasl u hochux

https://m.edso0.ru/9a6b43ec

58 Oxcugsl hocdopa, pochopcoaepxaiiue bubnunoreka [IOK
kucinotbl. Conmu hocopHO KUCITOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dochopa u ero coeTMHEHUN. bubmuoreka [JOK
dochopHbie yrnoOpeHus https://m.edsoo.ru/a218070a
[Tpaktuueckas padora Ne 6. Pemenue
60 BKIZZHGpI/IMeHTaJII;HLIX 3a1a4 o reMe "A3oT u bubmorexa [OK
https://m.edsoo.ru/8175ac3f
dbocdop u ux coequHeHus "
VYrnepoa: HaxoXKIAEHHUE B IPUPOJE,
61 aﬂHOTr)p(;HnHLIe Mozz[mq)mcaugn'p@imqecme u bubmmorexa LIOK
’ ’ https://m.edsoo.ru/1eb19f9e
XUMHYECKHE CBOMCTBA, TPUMEHEHUE
62 Oxcup yriepoaa(ll), okeun yrnepona(1V), bu6mmoreka IIOK
yrojbHas KUCJIOTa U €€ COu https://m.edsoo.ru/dba58adf
63 Pemrenue 3amaq pa3muvHbBIX THITOB bubmmorexa [IOK
https://m.edso0.ru/6029b609
Kpemuuii: HaxoxeHe B IPUPOAE, CIIOCOObI
64 H(I))J'IyIICHI/I}I (I)I/I3I/I?IGCKI/IG " )I:pnr\)mzfle’cme bubmmorera LIOK
M ’ https://m.edsoo.ru/143558ab
CBOICTBA
65 Oxcun kpemuusi(1V), kpeMHueBast KUcnora, bubnmoreka [JOK
CUJTUKAThI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpEMHHUS U €70 COEIUHEHNN. bubmmorexa [1OK
66 Crexito, ero monysere, BILIE CTEKa https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
bu6nmoreka [JOK
67 Pemenue 3a1a4 pa3nuuHbIX TUIIOB

https://m.edsoo0.ru/b6241801



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
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68 Cucremaruzais 1 0000IICHHE 3HAHUH 10 bubmuoreka [JOK
teme "Hemerasmbr" https://m.edsoo.ru/6e864db5
69 KontponbHas padora no reme "Hemerasmisr" bubmmorexa [1OK
https://m.edso0.ru/d0484c76
20 AHanu3 pe3ynbTaToOB KOHTPOJIHHOW paboTHI, bubmuoreka [JOK
KOPPEKIHsI OLTHOOK https://m.edsoo0.ru/2b7e9510
ITonoxenue meramwios B [lepunoanueckoi
71 CHUCTEME XUMHUUYECKUX 3JICMEHTOB. bubmuoreka [JOK
OCOOEHHOCTH CTPOEHHS DJIEKTPOHHBIX https://m.eds00.ru/9839c16c
000J104€K aTOMOB METAJIJIOB
79 OO6mue puznueckre CBOWCTBA METAIIIIOB. bubmuoreka [JOK
[TpumMeHeHre METaJIOB B OBITY M TEXHHKE https://m.edsoo.ru/51dac9d3
bubnuoreka IJOK
73 CmuiaBel MeTaiuioB. Koppo3ust MmeTanioB https://m.eds0o.ru/42b872e3
74 Pemenne 3a1a4 pa3IMyHbIX THIIOB bubmmorexa [IOK
https://m.edsoo.ru/e3de37b6
DNEeKTPOXUMUYECKUH PsiJl HATPSKEHU I
75 MeTamrI)OB. OO0mue cnoI::OI([SLI HEJ'Iy‘IGHI/IH bubmorexa [OK
https://m.edsoo.ru/94eb377a
METaJIOB
O6mast xapakrepuctuka Metaion 1A-
rpynunsl [leppuoauueckoit cucTemsl
XUMHUUYECKHUX 3ieMeHTOB. HaTpuil u kanmii: bubnuoreka [JOK
76
nojiyueHue, pu3ndeckue 1 XUMHICCKUE https://m.edsoo.ru/e12c26b3
CBOICTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
UX COSOUHEHUN
77 O6mas xapaktepuctuka metannos |1A- bubnunoreka [HOK



https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
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rpynmnsl [lepruoanyeckoi CucTemMsl
XHUMHYECKUX 3JIEMEHTOB. Maruuii U KaJbIlHi:
MoJIy4eHue, PU3NIECKUe U XUMUYECKHE
CBOICTBA, IPUMEHEHUE POCTHIX BEILIECTB U
UX COSOUHEHUN

https://m.edsoo.ru/7c3e49c0

78 JKéctkocTh BOABI U CIOCOOBI €€ yCTpaHEeHUs bubmmorexa LIOK
https://m.edsoo.ru/c74bfae9
79 AnmoMuHUE: TToNTydeHne, Gu3ndecKue u bubmuoreka [JOK
XMMHUYECKHE CBOMCTBA, TPUMCHEHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIC CBOMCTBA OKCHIA M THIPOKCHIA
80 aJHOq)MI/IHiﬂ I‘I/II[pOKCOKOMHJ]eJIICCLI anilj\mﬂnj bubmorexa [TOK
’ ’ https://m.edsoo.ru/5d12d318
WX IPUMEHEHUE
81 Pemenue 3amau pa3nuuHbIX THIIOB
[TpakTuueckas padora Ne 7. Pemenue
82 3KpCl'IepI/IMeHTaJ'IpBHBIX 3a7a4 10 TeMe bubmmorexa LIOK
https://m.edsoo.ru/27a4af43
"MeTasuibl TIaBHBIX noArpymm”
OO0m1as xapaKTepHCTHKA METAJUIOB TTOOOYHBIX
83 HOII[IrIpyHHIEB-rpI;HH) [Tepuonuueckoii bubmmorexa [1OK
https://m.edso0.ru/610d7431
CUCTEMbI XUMHYECKHUX 3JICMEHTOB
84 Pusnueckre U XUMHYECKUE CBOWCTBA XpoMa bu6nuoreka ITOK
U €T0 COCTMHEHUI, X MPUMEHCHUE https://m.edso00.ru/9911bef3
Baxneiinne coequHeHNS MapraHiia.
85 [Tepmanranar Kaipm ero OKIfCJ'II/IlI:IGJ'II)HI)Ie bubmmorexa LIOK
. ’ https://m.eds00.ru/039d69c8
CBOMCTBA
86 du3znueckue U XMMHUUECKHE CBOMCTRA JKele3a Bbubnuoreka [JOK

Hu €ro CO@ﬂHHCHHﬁ. HOHY‘IGHI/IG u

https://m.edsoo.ru/1b7f8741



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
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MPUMCHCHHUC CIIJIABOB KCJIC3a

dusndeckue 1 XUMHUIECKUE CBOMCTBA MEIU U

Bubnuoreka [JOK

87 €€ COeIMHEHNH, MX TIPUMEHEHHUE https://m.edsoo.ru/2bc0f954
dusnueckre 1 XMMUYECKHE CBOKWCTBA IIMHKA
88 1 €ro COeIMHCHUH, NX TPUMEHEHHE. ' bubmorexa LOK
’ https://m.edsoo.ru/b1f2beal
' 1pOKCOKOMIUIEKCHI ITUHKA
[IpakTuueckas pabora Ne 8. Pemenne
89 Z-)KIZZHGPI/IMGHTaJII;HLIX 3a/1a4 110 TEME bubmorexa [OK
https://m.edsoo.ru/a6e352ea
"MeTaisl TOOOUHBIX ToArpynn"
90 Pemenwe 3amaq pa3nuuHbIX THIIOB bubmmorexa [OK
https://m.edsoo.ru/a8b83d83
o1 O06o01IeHNe ¥ CUCTeMaTH3allis H3YIEHHOTO bu6nmorekxa [JOK
Mmarepuaia mno teme "Meraibr" https://m.edsoo.ru/e91fe975
; " bubnuorexa [IOK
92 KonTponbHas pabora o Teme "Mertaib https://m.edso0o.ru/83f63ea3
93 AHanm3 pe3ylbTaToB KOHTPOIBHON paboThI, bubmmoreka IIOK
KOPPEKITHSI OIHOOK https://m.edsoo.ru/9ebff2fd
Ponb XxuMum B 00€CTIEYCHUN YCTONYHBOTO
94 Pa3BUTHS YEIIOBEUYECTRA. HOH};{TI/IC 0 Hay4YHBIX Brbmiorexa [IOK
https://m.edso0.ru/080fe1f0
METO/IaX MCCJICIOBAHMS BEIICCTB
HayuyHble TpHHIMITEI OPTaHU3AIHH
95 XUMUYECKOI O IIPOU3BOJICTBA. bubmumoreka [IOK
[TpoMBIIIIICHHBIE CITIOCOOBI TTOTYUCHHS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH bubmuoreka [JOK

CpCabl U €T0 IMOCJICACTBUA

https://m.edsoo0.ru/9f11bf51



https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
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97 XuUMHS U 3I0pPOBbE YEIIOBEKA. 1 bu6mmoreka IIOK
JlekapCTBEHHBIE CPECTBA https://m.edsoo.ru/a6552721
98 Xumud mumu. Pons xumuu B o0ecrieueHuu 1 bubnuoreka [JOK
MUIIEBOI 0€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdroMepHbie cpeacTBa. 1 bubmuoreka [JOK
BriToBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENBCTBE. BaskHelme
100 CTpOI/ITeJII:HIIjIe Y KOHCTPYKI[MOHHBIE 1 bubmmorexa LIOK
https://m.edso0.ru/61e69003
MaTepUualibl
XHMHS B CEIIbCKOM XO035ICTBE. bubnuoreka [JOK
101 1
OprannyecKkre U MUHEPAIbHbBIC YI00pEeHUs https://m.edsoo.ru/fd39587d
102 CucreMaruzanus 1 0000IIeHre 3HaH! 110 1 bu6nmorekxa [JOK
TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102



https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70
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IMPOBEPAEMBIE HA EI'D 11O XUMHUHU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI CPEJHEI'O
OBHLIEI'O OBPA3OBAHUA

Kon
NpOBePsIEMOr0
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOCHUS
OCHOBHOMH 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

1

Brnanenue cucteMoil XUMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:

11

OCHOBOIOJIAraoLUe MOHATHS (XMMHUUYECKUH 3JIEMEHT, aTOM, HU30TOIBI,
AIIEKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE M BO30Y)XIEHHOE COCTOSHHME aroma, HOH, MOJIEKYIIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATENBHOCTD, CTEINEHb OKHCIIEHUS,
XMUMHYECKas CBSI3b (G- W T-CBSI3b, KpATHBIC CBSA3M), THOpUAM3ALUSL
aTOMHBIX OpOuTaneil, KpHCTAIMYECKas pemerka, MoJib, MOJSpHAs
Macca, MOJSApPHBIA O00BEM, MOJsSIpHAs KOHIEHTpAIMs, pPacTBOPHI
(MCTUHHBIE, AUCIEPCHBIE CUCTEMBI), KPUCTAIIOTHUAPATHI, YIIEPOIHBIN
cKkeneT, (yHKUMOHAJIbHAS TPYNNa, paauKall, HU30MEpbl, CTPYKTYpHas
dopmyna, uzomepus  (CTPYKTypHas,  reomeTpuyeckas  (Iuc-,
TPaHCHU30MEpHsI), TOMOJOIMYECKMM Psil, TOMOJOTH, YIJIIEBOJOPOJIbI,
KHCIIOPOJI- U a30TCOACPIKAIINE COSAWHEHHsI, OMOJIOTUYECKH AKTUBHBIC
BellecTBa (yrieBo/bl, XKHUPbI, OEIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COSIMHEHUS, KPEKUHT, PU(POPMUHT, THITBI
XUMHYECKUX peaKkUUi (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30- U
OHJOTEPMUYECKHUE, PEAKIIMU MOHHOTO OOMEHa, FOMO- M Te€TE€POreHHBIE,
oOpaTtuMble U HEOOpaTUMBbIE), PACTBOP, 3JIEKTPOJIUTHI, HEITEKTPOIUTHI,
ANIEKTPOJIUTHYECKAs IUCCOIMALIMS, CTEIIEHb TUCCOLUAMU, OKUCIUTEND,
BOCCTAHOBUTEIb, AJIEKTPOJIU3, CKOPOCTh XMMHUYECKOH  peaKlMH,

XUMHUYECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (T€OpUS XHMHUYECKOTO CTPOCHHSI OPraHMYECKUX
BemiectB A.M. ByrtnepoBa, Teopusi 3JEKTPOIUTUYECKON AMCCOIMAIINH,
[Tepuognueckuit 3akon JI.M. MenzaeneeBa, 3aKOH COXPAaHEHUS MAacCChl),
3aKOHOMEPHOCTHU, CHUMBOJIMUECKUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUS, JIKAIUE B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKUX SBJICHUWM, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIIIECTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

npeaAcCTaBJICHUA 0 MEXaHUu3Max XUMHUYCECKUX pCaKHI/II\/’I,
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TCPMOANHAMUYICCKUX )51 KHMHCTHYCCKUX 3aKOHOMCPHOCTAX nux

IMMPOTCKaHUs, O XUMUYCCKOM PABHOBCCUU, NUCTICPCHBIX CUCTCMAX

14

(aKTOJIOTUYECKHE CBEJACHHS O CBOWCTBaX, COCTaBe, IONYYEHUU U
0e30macCHOM  WCIONB30BAHWHM  BAXHEHIIMX  HEOPTAHMYECKUX U
OPTraHWYECKUX BEIIECTB B OBITY W MPAKTUUYECKOW JAESITEIbHOCTH

YCIO0BCKa

1.5

O6H.II/IC HAaYYHBIC MPUHOHIIBI XUMHUYCCKOTIO IPOU3BOJACTBA (Ha npuMepe
IMPpOU3BOACTBA CCpHOI\/'I KHUCJIOTBI, aMMHaKa, MCTaHOJIa, nepepaGOTKH

HeTH)

CdopMUpOBaHHOCTH YMEHHH BBISIBIISTH:

2.1

XapPaKTCPHBIC IMMPpU3HAKA n B3aMOCBA3b HN3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOINHUEC TMOHATHUA IIPU ONHMCAHUHU CTPOCHUA H

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX IIPEBPALLECHUN

2.2

B3aMMOCBSI3b XMMHYECKHUX 3HAHWUW C TIOHATHUSMU WM TPEICTaBICHUSIMU
JIPYruX MPEeIMETOB i 0ojee 0CO3HAHHOTO MOHUMAaHHUS M OOBICHEHHS

CYIIHOCTHU MAaTCPUAJIBHOIO €AMHCTBA MHpPa

CdopMHupOBaHHOCTH YMEHUS UCIIOJIB30BATh:

3.1

HaMMCHOBaHHA XHUMHUYCCKUX COCI[I/IHGHI/Iﬁ MCKAYHApOAHOI'o COm3a
TeOpeTquCKOfI n HpHKﬂaHHOﬁ XUMUU W TpPUBUAJIBHBIC HA3BaAHUS
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJAaCCaM OpPraHUYCCKUX U

HCOPraHUu4CCKUX COCIMHEHU I

3.2

XUMHUYECKYI0 CHMBOJHKY JUI COCTaBICHHS (OPMYII HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX

U CKEJIETHBIX) (pOpMyJT OpraHNYeCcKUX BEUIECTB

CdopmupoBaHHOCTH YMEHUS KIACCUPUIIUPOBATH:

4.1

HCOPraHNM4CeCKUEC BCHICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBaHUA H

KPUTEPUH [UTS KJIacCH(PUKAIINU N3yIaeMbIX XUMUYECKIX 00bEKTOB

4.2

OpPraHM4YeCKUC BCHICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUA H

KPUTCPUHN I KJIaCCI/I(I)I/IKaI_II/II/I HU3Yy4aCMbIX XUMHUYCCKHUX 00BEKTOB

4.3

M0 Pa3UYHBIM TPU3HAKAM (YHCIY W COCTABY pPEArvpyrOIIUX BEIICCTB,
TerioBoMy  3(ddekTy peakiu, W3MEHCHUIO CTEICHEH OKHCICHUS

3JIEMEHTOB, 0OPATUMOCTH PEAKIIMH, YUACTHIO KaTaln3aTropa)

CdopMHUpOBaHHOCTh YMEHHUSI XapaKTePU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30Y>KIEHHOM COCTOSHUM) ¥ HOHOB

XUMHUYECKUX 3J1eMeHTOB 1 — 4 nepuonos [lepuoguueckoit cucremsr J1.1.
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MeHnaeneeBa U UX BaJCHTHBIE BO3MO>XHOCTH, UCIIOJIb3ys IOHATHUS S-, p-,

d-BJ'IeKTPOHHBIe 0p6I/ITaJ'II/I, SHCPICTUYCCKHUEC YPOBHU

CdopMHupOBaHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM COCAMHEHHH IO

IepuoJaM 1 rpymnmnam

C(bOpMI/IpOBaHHOCTB YMCHUA COCTABJIATH YPABHCHUA XUMHUUYCCKUX

peaxunﬁ " paCKpbIBATh UX CYIIHOCTb:

7.1

OKUCIHUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ IIOCPEACTBOM COCTABJICHUS

3JIEKTPOHHOIO OajlaHca 3TUX peakluit

7.2

YpaBHEHMs pEaKUUP pa3IuyHbIX THUIIOB; IOJHBIE U COKpAalIEHHBIE
yYpaBHEHHUS PEaKLU HOHHOTO 0OMEeHa, YUUThIBAsl YCIOBHS, IPU KOTOPBIX

OTHU pCaKIH UAYT A0 KOHIA

7.3

peakuuii THUApPONIN3a, PEeakuui KOMIUIEKCOoOoOpa3oBaHMs (Ha MpUMEpe

TUAPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUSA)

CchopmMupoBaHHOCTb YMEHUS MOATBEPKAATh:

8.1

Ha KOHKPETHBIX MPHUMEpPAaX XapakTep 3aBUCHMOCTH PpPEaKIIMOHHON
CIIOCOOHOCTH OpraHWYeCKUX COEJUHEHHM OT KpaTHOCTH M THIaA
KOBQJICHTHOM CBSI3U (G- ¥ M-CBS3H), B3aMHOI'O BIMSHUS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTEN peann3aluy pa3InuHbIX

MEXaHH3MOB MTPOTEKAHUS PEAKIIHI

8.2

XapPaKTCPHBIC XUMHUYCCKUC CBOICTBA BEIIIECTB COOTBCTCTBYIOIUMU

OKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

ChopMUpOBaHHOCTH YMEHHSI XapaKTEPH30BaTh COCTaB M BaKHEUIIME
CBOMCTBA BENIECTB, MMPUHAMICKANUX K OINPENCTEHHBIM KilaccaM |
TpyIIaM COeIUHEHHH (MIPOCTHIE BEIIECTBA, OKCUIBI, TUIAPOKCHUIBI, COJIH;
YTIIEBOJOPO/IBI, TPOCTHIE A(DUPHI, CHUPTHI, PEHOIBI, AJIbICTHIBI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIIOXKHBIE S(PUPHI, KXUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTHI, O€JIKH)

10

C(I)OpMI/IpOBaHHOCTB YMCHHUA HNPOBOAUTH paC‘-IéTBI Mo XHMHYCCKUM
(bopMleaM U YpaBHCHHUSIM XHUMHUYCCKHUX peaKLII/Iﬁ C HCIIOJIb30BAHHEM

(I)I/I3I/I‘-ICCKI/IX BCJIIMYNH:

10.1

Macchl (00BbEMa, KOTUYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CITU OIHO
M3 UCXOJIHBIX BEILIECTB JJAHO B BUJE PAaCTBOpa C OMPEACIEHHON MacCOBOM

JI071€H pacTBOPEHHOIO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOU WJIM 00BEMHOMN J0JIH, BBIXOA IPOAYKTA PEaKIiH
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10.3

TeroBoro 3 dexra peakuuit

10.4

00BEMHBIX OTHOILIEHUI I'a30B

10.5

M0 HAX OXKJICHUIO XUMHUYIECKON (pOPMYITBI BEIECTBA

11

Bnanenue cucrteMol 3HaHHMM O METOJAX HAy4YHOIO MO3HAHMS SBJIECHUN
IIPUPOJBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE NPUMEHATH
OTU 3HAHUA NPU IKCIEPUMEHTAIBHOM MCCIENOBAaHUM BEIUECTB U IS
OOBSICHEHUSI XMMHUYECKUX SIBJICHHUN, HWMEIONIMX MECTO B MPHUPOJE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOfI JKHN3HH

12

ChopMUPOBaHHOCTh YMEHHS TPUMEHSATh (MCIOJB30BaTh) 3HAHUS O
COCTaBe M CBOMCTBaX BEIIECTB [UIA JKCIEPUMEHTAILHOH MPOBEPKU
TUIIOTE€3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH TPOTEKaHUsS XUMHUYECKUX
peaknmmMii M TPOTHO3UPOBAHUS BO3MOKHOCTEH WX OCYIIECTBIICHHUS,
CHCTEMHBIC XMMHUYECKHE 3HAHUS Ui OOBSCHEHUS W TPOTHO3HPOBAHWSI
SIBJICHUI, WMMEIOIINX ECTECTBEHHOHAYYHYIO MPHUPONY; JUISI TPUHSTHS

rPaMOTHBIX PEIICHUI MPoOJIeM B CUTYaIUsIX, CBI3aHHBIX C XUMHUEH

13

ChopMUpPOBaHHOCTh YMEHUSI TUIAHHPOBATh U IMPOBOIAMTH XHUMUYCCKUI
IKCIIEPUMEHT (TIOJIyYeHHE W H3YYCHHE CBOWCTB HEOPraHWYeCKUX H
OpPraHMYeCKUX BELIECTB, Ka4eCTBCHHBIC PEAKLUUU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOJCOACPKAIIMX OPraHWYeCKUX BEIECTB,
pelIeHue  SKCHePUMEHTAJBHBIX  3aJad [0  PacHO3HABAHUIO
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB) C COOJIOJICHUEM IPaBUII
Oe3omacHOro  oOpalieHuss C  BemeCTBAMH U J1aOOpaTOpHBIM
o0opynoBanueM; (GOpMYIUPOBATH LEIH HCCIEAOBAHUS; MTPEICTABIATH B
pa3nmuuHON (opMe pPe3yiabTaThl HKCICPHUMEHTA, AaHAIM3UPOBATh U

OLICHUBATh UX NOCTOBCPHOCTH

14

CdopMHUPOBaHHOCTh YMEHHS OCYIIECTBISATH LIE€JICHANPABICHHBIN MOMCK
XUMHUYECKOW MH(OPMAIMK B PA3IMYHBIX HCTOYHHKAX (HaydHas U yd4eOHO-
Hay4yHas JUTepaTypa, CpeacTBa MaccoBor nHpopmanuu, ceth MHTepHeT 1
Ipyrue), KPUTHYECKH aHAIM3UpOBaTh XHMMUYECKYI0 HH(OpMaIuio,
nepepabaThiBaTh €€ M HCIONB30BaTh B COOTBETCTBUU C IMOCTaBJICHHOM

yueOHOM 3a1aueit

15

CdopMHUpPOBaHHOCT,  YMEHHS TMPOTHO3MPOBATH, AHATU3UPOBATH U
OLICHUBaTh HH(OPMAIMIO C TO3UIMIA HIKOJIOTHIECKON Oe30macHOCTH
MOCJIC/ICTBUI OBITOBOM M TIPOM3BOJICTBEHHOW JCATEIBHOCTA YEIIOBEKA,
CBSI3aHHOM C TepepabOTKOM BemecTB; CHOPMUPOBAHHOCTH YMEHUI

OCO3HaBaTb OITaCHOCTb BOSHeﬁCTBHﬂ Ha KUBBIC OpraHu3Mbl
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OHpC)IeJ'IéHHLIX BCOICCTB, IIOHHMMas CMBICI II0OKa3aTCiIsd HpCHeHLHOﬁ
HOHYCTHMOﬁ KOHIOCHTpAllMM, W MOACHATL Ha MIpUMEpax CIIOCOOBI
YMCHBIICHUA W MPCAOTBpAICHUA UX BPECAHOI'O BOSﬂGﬁCTBHH Ha OpraHru3m

YCJIOBCKaA

INEPEYEHD 3JIEMEHTOB COAEPXAHMUSA, IIPOBEPAEMBIX HA EI'D I10

XUMHUHU
Kon IIpoBepsieMblii 31eMeHT coAepPKaAHUSA
1 TeopeTnyeckre OCHOBBI XUMUU
Crpoenune BemectBa. CoBpeMEHHas MOJAEIb CTPOEHHsA aToMma. PacmpenencHue
AJIEKTPOHOB MO HHEpPreTMdyeckuM ypoBHsAM. Kiaccupukanus XUMHYECKHX
11 aneMeHTOB. OCOOEHHOCTH CTPOCHHUSI YHEPTeTHYECKUX YPOBHEH aTOMOB (S-, p-, d-
sneMeHTOB). OCHOBHOE M BO30YXKJAEHHOE COCTOSHUS aTOMOB. DIEKTPOHHAs
KOH(puUrypanus aroma. BaneHTHbIE 3JIEKTPOHBI
Ilepnonnueckass cucrema xumuuyeckux oanemeHtoB JI.M. Mennaeneesa.
Ousnuecknit cmbica [lepuonnueckoro 3akona [[.M. Menneneesa. [lpuuunbsl u
1.2 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB »JJEMEHTOB M HMX COCIWHEHUW IO
nepuofaM M rpymnmnamM. 3aKOHOMEPHOCTM B M3MEHEHMHM CBOMCTB MPOCTBIX
BELIECTB, BOAOPOIHBIX COEMHEHHM, BHICIINX OKCUIOB U T'MIPOKCH]IOB
13 BaneHTHOCTB. D51eKTpOOTpULIATENBHOCTE. CTENEHb OKUCICHUS
Bunpel xumuueckoi cBsA3M (KOBaJeHTHAas, MOHHAs, METaJUIMYeCcKasi, BOJOPOIHAS)
14 1 MEXaHU3MBbI €€ 00pa3oBaHus. MeXMOJIEKYIISIpHbIE B3auMoIecTBuUs. BemecTa
' MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUS. THIBl KPUCTAUIMYECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIIMYECKOU PEIIETKH
15 Xumuueckass — peakuus.  Knaccudukanus — XMMHYECKMX — peakuuii B
' HEOPTaHUYECKOW U OpPraHMYECKON XMMUHU. 3aKOH COXPAHEHUS MAacChl BELIECTB
1.6 CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (DaKTOPOB
1.7 TennoBbie A3 EKTh XUMUYECKUX peakiiil. TepMOXUMHUYECKIE YPaBHEHHS
18 OOpatumble peakuuu. XuMHU4Yeckoe paBHOBecue. DakTopbl, BIUAIOLIME HA
' cocTosiHMe Xxumuueckoro papHosecus. [Ipunnun Jle Hlarense
OnexTponutuyeckass auccoruanus. CuibHble U cialble anekTponutsl. Cpena
1.9 BOJIHBIX pAacTBOPOB BELIECTB: Kucias, HeWTpanbHas, IienouHas. CreneHb
Jucconuanuu. Peakium noHHoro oomMeHa
110 I'unponus coneit. MonHoe nmpousBenenue Boabl. Bogopoausiii mokaszarens (pH)

pacTBopa
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Cnoco0b1 BBIPAXKCHUS KOHIOCHTPALIUN PAaCTBOPOB: MaCCOBas HOJIA paCTBOpéHHOFO

1.11 BEILIECTBA, MOJIIpHas KOHIeHTpauus. HacelllleHHble W  HEHaCBILLEHHbIE
pacTBOpbI, paCTBOPUMOCTh. Kpucramioruaparsl
112 OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIC peakiuu. [loBeeHne BemecTB B cpenax ¢
' pa3HbIM 3HaueHueM PH. MeTonbl 351eKTpOHHOTO Oatanca
1.13 DJIEKTPOJIM3 PAaCTBOPOB M PACILIABOB CONEH
2 OCHOBBI HEOPTraHUYECKON XUMUU
51 Knaccugukanus HeopraHndeckux coenHeHni. HoMeHkaTypa HeopraHmuecKix
' BCIIECTB
XWMHYECKHE CBOMCTBA BAXKHEWINIMX META/UIOB (HATPUM, KaIHMi, KalbIUH,
2.2 MarHui, aJllOMUHUH, ITUHK, XpOM, JK€JIe30, MeIb) U UX coeauHeHui. OOmue
CHOCOOBI MOTYYeHHS] METAILJIOB
XUMHYECKUE CBOMCTBA Ba)XXHEHIIMX HEMETAUIOB (TaJOr€HOB, CEphbl, a30Ta,
2.3 dochopa, yrimepoga W KpeMHHs) M UX  COCAMHEHHH  (OKCHJIOB,
KHCIJIOPOJICOIEPKAIIMX KUCIIOT, BOJIOPOIHBIX COSTUHEHUN )
94 ['enernueckas CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAIICKAIINUX K PA3TUIHBIM
' Kjaccam
95 #HH#Par##H# nentudukanus HeopraHnyeckux coenHeHnii. KauecTBeHHbIE
' peakiny Ha HEOPTaHUYECKHUE BEIIeCTBA U MOHBI
3 OCHOBBI OPTraHUYECKOW XUMHUHU
OCHOBHBIC TIOJOXKEHUSI TEOPUM XUMHUYECKOTO CTPOCHMUSI OPTaHHMYECKHX
coenuuennit A.M. ByrnepoBa. YriaepoaHblii CKEIET OPraHUYECKOM MOJICKYJIbI.
3.1 KpaTHoCTh XMMHYECKOW CBSI3U. S- W P-CBsI3U. SP3-, SP2-, SP-THOpUAM3AIHH
opOuTasiel aTOMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEHIECTB OT XHUMHYECKOTO
cTpoeHust MoeKys. ['omonoru. I'omonornueckuii pan. 3omepus u n3oMepbl
3.9 [Tonsitue o  dynkumoHanpHOM  rpynme.  OpueHTanoHHbIE 3 dEKTHI
' 3aMECTUTEIICH
[IpencraBnenne o KiIaccupUKAMK OPraHUYECKUX BemlecTB. Homenknatypa
3.3 OPraHUYEeCKUX COCAUHEHUU (CHUCTEeMaTHUYecKas) W TPUBHAIbHBIC Ha3BaHUS
BOXHEUIIMX MPEACTABUTENIEH KJIACCOB OPTaHUYECKHX BEIIECTB
3.4 CBoOOHOpaAWKAIBHBIA W HMOHHBIM MeEXaHWU3Mbl peakuuu. I[loHsATHE O
' Hykiaeodwite u anexrpodue. [IpaBmio MapkoBuukosa. [IpaBuno 3aiiieBa
Ankanpl. XMMHYECKUE CBOWCTBA AJIKAHOB: raJJOr€HUPOBAHUE, JETHAPUPOBAHUE,
3.5 TEPMUYECKOE Pa3jI0KEeHHE, KPEKUHT, Hu3oMepu3anusi, ropeHue. Ilomydenue

ankanoB. [lukmoankanpl. Crnenuduka CBOWCTB IMKIOAUIKAHOB C  MaJbIM
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pa3sMepoM IHKIIA. Peakmun MNPUCOCANHCHUS U PAIUKAJIBHOI'O 3aMCIICHU A

3.6

Ankenpl. XMMHUYECKHE CBOMCTBA: PEAKIMM MPUCOCANHEHUs (TaJOreHupOBaHUE,
THAPUPOBAHUE, THAPOTAIOTCHUPOBAHUE, THApATAIlHs), TOPEHUS, OKUCICHUS H
nonmMepusauu. [IpoMbluieHHbIe W J1a0OpaTOpHBIE CIOCOOBI  TIOTYYEHHUSI

AJIKCHOB

3.7

AJ'IKaI[I/IeHLI. XHUMHYECKHE CBOMCTBA alIKaJUuCHOB: peakiuuun MNpUCOCAUHCHUA
(F UAPHUPOBAHUC, TaJIOT CHI/IpOBaHI/IC), TrOpCHUA W IMOJIHUMCEPHU3ALUH. HOHy‘ICHI/Ie

AJIKaJUCHOB

3.8

Anxunbpl. XMMHYECKHE CBOWCTBA: pPEaKLUU MPUCOEINHEHUs (raJloreHupOBaHue,
TUAPUPOBAHUE, TUApATAlUs, THIPOTrajJOreHUPOBaHUE) KaK CIOCO0 MOIy4YCHHS
MIOJINMEPOB M APYTHX MOJE3HBIX INMPOAYKTOB. Peaknmm 3amemenus. ['opeHue
aleTUIeHa KaK NCTOYHHMK BBICOKOTEMIIEPATYPHOIO IUNIAMEHHM JJI1 CBAPKU M PE3KU

MCETAJJIOB. HpI/IMCHeHI/Ie allCTHJICHA

3.9

ApeHLI. XHUMHUYECKHE CBOMCTBaA OcH30Ma: peakuuu SHGKTPO(I)I/IJ'ILHOFO
3aMCIICHU, MPUCOCAUHCHUA (FI/IZ[pI/IpOBaHI/Ie, raJIOFeHI/IpOBaHI/Ie). Peakuus
ropcHusl. OCOOCHHOCTH XMMHUYECKHX CBOMCTB TOJIyoOJI1a. HonyquI/Ie OcH30I1a.
OCOOCHHOCTH XHUMHMYECKHX CBOMCTB CTUpOJIa. HOJ’II/IMepI/BaHI/I}I CTHUpOJIA.

Cnoco0b1 MOJIyYCHUA U NIPUMCHCHUEC apOMATUUCCKU X YITICBOAOPOJA0OB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XUMHUYECKHE CBOWCTBA:
B3alMOJEHCTBHE C  HaTpueM Kak CHoco0  yCTAHOBJIEHUS — HaJWYMs
THAPOKCOTPYMIBI, C  TAJIOT€HOBOJAOPOAAMHM  KakK  CHOCO0  MONY4YEHHS
pacTBOpHUTENEH, BHYTPU- U MEXMOJIEKYJISIpHas Jeruaparanus. Peakuus ropeHusl.
[Tonyuenue sTaHoONa: peakuus OpPOXKEHUS TJIOKO3bI, THApaTalusl >STHIICHA.
OTUIEHITIMKONIb U TJIMUEPUH KakK MPEJCTaBUTENN MpPeIelbHbIX MHOI0ATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue CBOWCTBa (eHONa (peakuuu C HaTpUeM, THAPOKCUIOM

Hatpus, Opomom). [Tonydenne denomna

3.12

AHBILGFI/IJIBI. XUMHYECKHE CBOMCTBA NpEACIIbHBIX AJIBACTUAOB: TUAPUPOBAHHUC,
KayeCTBEHHbIE PEAKIMM Ha KapOOHUJIBHYIO TpyHIy (peakuus «cepedpsHOro
3epkaia», Bzaumozelicteue ¢ ruapokcuaoM meau (ll). [lonydyenue npenenbHbIX
AIBACTUAOB: OKHCJICHHUEC CIIMPTOB, THUApaTalud ancTUJICHA. AIICTOH KakK

MNpEaACTaBUTECIIb KCTOHOB. OcobenHocTu PCaKI OKHCIICHH allCTOHA

3.13

Kap6OHOBHC KHUCIO0THI. XHUMHYECKHE CBOMCTBA MNPpEACIIbHBIX OAHOOCHOBHBIX
Kap60HOBBIX KUCIOT. OCOOEHHOCTH XMMHUUYECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
HonyquI/Ie NpEaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCJICHHUC

AJIKaHOB, AJIKCHOB, IICPBUYHBIX CIIMPTOB, aJIBACTUIOB. Briciue MNPEACIbHBIC U
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HCMIPCACIIBHLIC Kap6OHOBBIC KHCJIOTBI

3.14

Cnoxuble >¢pupbl u kupbl. CrocoObl TOIYyYEHUS CIOXKHBIX 3(QHUPOB.
Obpatumocts peakuuu HTepuduxanuu. Ilpumenenue cnoxHbBIX 3(UpPOB B
MUIIEBOH M MapPrOMEpHON MPOMBINIIEHHOCTH. JKUpPBl Kak CIOXKHBIE 3(PHUpPbI
[NIMLIEpPUHA U BBICHIMX KapOOHOBBIX KHUCIOT. XHWMHUYECKHE CBOICTBA >KUPOB:
TUAPUPOBAHUE, OKHUCIEHUE. ['Maponu3, WM OMBIJICHHE, JKHPOB Kak CIoco0
MIPOMBITINICHHOTO TIOJYYEHHS COJIEW BBICIINX KapOOHOBBIX KHCJIOT. MBIIA Kak

COJIM BBICIIHUX Kap6OHOBBIX KHUCJIIOT

3.15

XMMHUUYECKHE CBOWCTBA TJIIOKO3bl: pEAaKIMM C YYaCTHEM CHUPTOBBIX U
aNIBJICTUIHON TPYIIl U MOJOYHOKHCIOE OpokeHue. [IprmeHeHHe TIIOKO3bl, e
3HAYEHHUE B KU3ZHEIEATEIBHOCTU OpraHusMa. Jlucaxapuapl: caxaposa, MajbTo3a.
BoccranaBinuBaoomuye M HEBOCCTaHABJIMBAIOIIME Jaucaxapuabl. 'maponus
mucaxapunoB. [lonmucaxapuael: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYT
Kpaxmaja, IJIMKOT€Ha M ILe/ultoo3bl. Pu3nueckne CBONCTBA KpaxMana H
LEJUTI0N03bl.  XHMMHUYECKHE CBOMCTBA KpaxMmasa: THIPOJIHM3, KauyeCTBEHHas
peakius ¢ MoAOM. XMMHYECKHE CBOWMCTBA LIEJUIIOJIO3BI: THAPOJIN3, MOIYyYEHUE
3¢upoB 1emwtrono3sl. [loHsATHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,

aIeTaTHBIN MIETK)

3.16

AMUPHBI. AMHHBI KaK OPTaHMYECKHE OCHOBAHUS: PEAKIMU C BOJOM, KHCIOTAMH,
peaKuI/m l"OpCHI/ISI. AHI/IJ'II/IH KakK HpC)ICTaBI/ITCJ'II) apOMaTI/I'-IeCKI/IX AMHUHOB.
XWMHYECKHE CBOMCTBA aHWJIMHA: B3aMMOJCUCTBUE C KHUCIOTaMH, OpOMHOM
BofoW, okucieHue. IlomydeHue aMWUHOB aQJIKUJIMPOBAHHMEM aMMHaKa |

BOCCTAHOBJICHHEM HUTPOIPOU3BOIHBIX YIJIEBOAOPOI0B

3.17

AMHUHOKUCIOTHI W OelKH. AMHHOKHMCIOTHI Kak aMm(oTepHble OpraHuvyecKue
coenuHeHust. OCHOBHBIE aMUHOKHCIOTHI, OOpasyromue Oenku. XHUMHYeCKue
CBOMCTBa OENKOB: TMAPOJIMN3, JEHATypallHs, KaueCTBEHHbIC (I[BETHBIC) pPEeaKLUU

Ha OenKu

3.18

CtpoeHre M CTPYKTypa MOJUMEPOB. 3aBUCUMOCTH CBOWCTB TIOJUMEPOB OT
cTpoeHust MoJyiekysl. OCHOBHBIE CIIOCOOBI TMONTYYEHHUS BBICOKOMOJEKYISPHBIX
COEIMHEHMI: peakluy MOIMMEpU3aluu U nolukoHaeHcauuu. Krnaccuduxamms

BOJIOKOH

3.19

I/II[CHTI/I(bI/IKaLII/ISI OpraHN4YCCKuX coequHeHul. Pemenne SKCIICPUMCHTAJIbHBIX

3a4a4 Ha paCliO3HaABAHUC OPTaHNYCCKUX BCIICCTB

3.20

I'eneTmueckas cBA3b MCXKAY KilacCaMU OpPraHHu4Y€CKUX Coe,[[I/IHeHI/Iﬁ

XUMUA U KU3HD
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4.1

Xumus B TIOBCEIHEBHOW >ku3HU. [IpaBuma Oe3omacHOil paboOThl C €IKUMH,

roprO4YMMHU U TOKCUYIHBIMHU BCIICCTBAMU, CPCACTBAMU OBITOBOM XHMHHU

4.2

XUMUS U 300pOBbe. XUMUS B METUIIMHE. XUMHUS U CEITbCKOE XO3SMCTBO. XUMUS B
MIPOMBIIUIEHHOCTH. XUMHUS M JHEPreTHKa: MPUPOAHBI W TMOMYTHBIA HedTSHOU
raspl, UX COCTaB U ucnoib3oBaHue. CocraB HePTH U €€ nepepadboTka (MPUPOIHBIE

HMCTOYHUKH YTIIEBOIOPOIOB)

4.3

Xumusg U 3Kojorus. XMMHUYECKOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelapl U €ro
nocnencteus. OxpaHa ruapocgepsl, MmouBbl, atmochepsl, Gpuopsl U (ayHbl OT
XMUMUYECKOro 3arpssHeHus. IIpoGiemMa OTX0M0B M MOOOYHBIX MPOIYKTOB.

AHBTepHaTI/IBHBIe HUCTOYHHUKU SHCPIUU

4.4

OO01ue mpencTaBieHUs O IMPOMBILIUIEHHBIX CIIOCO0aX MONTYYEHHS] XUMUYECKUX
BELIECTB (HAa NpUMEpe MPOU3BOJCTBA aMMHaKa, CEpHON KuCIOTh). UEpHas u
userHas  Metaunyprus.  CTekino W CHJIMKaTHas  MPOMBILUIEHHOCTb.
[IpompiiienHast ~ opranuyeckass  xumus.  CpIpb€  UIsI  OpraHUYEcKOi

IMPOMBIIIJICHHOCTH

Turbl pac4€THBIX 3a1a4

5.1

Pacuérbl Mmacchl BemecTBa Wil 00bEMa ra3oB 10 U3BECTHOMY KOJTUYECTBY

BEIIIECTBA, MAaCcCe UM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB

5.2

Pacuétsl TernoBoro s dexra peakuu

5.3

Pacuétbl 00bEMHBIX OTHOILICHHM ra30B MPU XUMHUYECKUX PEaKIIHUIX

5.4

Pacuérer macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOYKTOB PEaKIUH, €CIIU

OJTHO U3 BEILLECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5

Pacuéter MmaccoBoit uimu 00bEMHOM J0JIM BBIXOA MPOIYKTa PEAKLIUU OT

TCOPCTUUICCKU BO3MOKHOI'O

5.6

Pacuérsl Mmacchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOJAYKTA PEAKIIUH, €CIIA OJTHO
W3 BEILECTB JAaHO B BUJIE PACTBOPA C ONMPEAEIEHHON MAaCCOBOM AOJIEH

PacTBOPEHHOTO BEIMIECTBA

5.7

Pacué€Tel ¢ UCIIOIB30BAaHUEM HOHATHM «MacCoBast A0JID», «KMOJISIpPHAA

KOHIOCHTpALUs», KpaCTBOPUMOCTL»

5.8

HaxoxeHnue MonexysipHoi (popMysibl OpraHMuecKOro BEIIECTBA MO €ro
IINIOTHOCTHU U MAaCCOBBIM HOJJIAM 3JIEMEHTOB, BXOIAIIIUX B €I'0 COCTaB, UJINU I10

IIPOJYKTaM CropaHus
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

1. Xwumwus. 11 xkmace. Yraoyonennsrit ypoens. [lox pea. B.B. Jlynuna. M.
«[Ipocsemenue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xwumms. 10-11 xknaccsl. YrnyOonéHnueiii ypoBeHb. Pabouas mporpamma u
METOMYECKHE PEKOMEHIalluU K yueOHuKam o pen. Jlynuna B. B.

2. Ypoxu xumuu B 11 knacce. [Tog pea. B.B. Jlynuna. Meroauueckoe nocodue.

3. Xumuyeckuit sHmmKIIONendeckuii cnoapb. U. JI. Kaynsam, M., «[IpocBemenne».

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

1. Asropckuii pazaen yuurens xumun boukapesoii A.A. https://onlinetestpad.com/ru
2.  BIOK https://lesson.edu.ru/04/777class=77
3. XKypuan «Xumus u xu3aby» http://www.hij.ru

4. DIEeKTPOHHBIN XypHAT « XUMUKH U XUMHS

Onepatop 340 000 "KomnaHus "TeHsop" —

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOW MOANMUCHIO
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