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Hloacnumenvnas 3anucka

PabGouass mporpamMma ydeOHOro mnpeamera «XuMHs» pa3paboTaHa B COOTBETCTBHH C
tpedoBanusiMu PI'OC OOO, ¢ yderoM NPUMEPHONW OCHOBHOM OOpa30BATEIBHOW MPOTPAMMBI
OocHOBHOro obmero oOpaznBanus (omobpena ®YMO, nporokon ot 08.04. 2015 r. Ne 1/15(
penakuuu mporokona Ne 1/20 ot 04.02.2020), Ha ocHoBe aBTOpckoi mporpammbl H.H. T'apa
«Xumus. Paboune nporpammel. [Ipenmernas nunust yaeOnukos I'.E. Pymsutuca, ®.I'. ®enpamana.
8-9 «kmacce», MockBa, IlIpocBemenue, 2013r.; yue6Horo mmana MBOY «Cpenuss
obmeoOpa3oBaTenpHas MIKOJA» C.AWKHHO; MPUBEIACHA B COOTBETCTBUE B YAaCTH COJEPXKAHHS U
TpeOOBaHMI K pe3yabTaTaM OCBOEHHS C TpeOoBaHUAMH (enepaabHOi  00pa30BaTeIbHON
MporpaMMoil  OCHOBHOTO 00miero ooOpa3oBanus (yTBEpXKIACHHOW TMpukazoM MuHHCTEpCTBA
npocBemenus Poccuiickoit @enepanun ot 18.05.2023 1. Ne370 «OO6 yrBepx)aeHuu (emepanbHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs»).

B cucreme ecrecTBEHHOHAy4yHOro 0OOpa3OBaHUsl XMMHsI KaKk y4eOHBIH MpeaIMeT 3aHUMAaeT
BaXHOE MECTO B MTO3HAHUH 3aKOHOB MPUPOABI, (GOPMUPOBAHUH HAYYHOU KaPTUHBI MUPA, CO3JaHUH
OCHOBbI XMMUYECKUX 3HAHWUM, HEOOXOAMMBIX JUIsl MIOBCEJHEBHOM JKHU3HM, HABBIKOB 3JI0POBOTO M
0e30macHOTO /JIsl YelIOBeKa M OKpYXKAaloIIeld ero cpeapl o0pasza XKU3HH, a TaK)KE€ B BOCHHUTAHUHU
9KOJIOTUYECKOU KYJIbTYpPHI.

N3yueHnne XuMuu B OCHOBHOM IIKOJIE HAIIPABJICHO:

— Ha OCBOCHHE BXHEWIINX 3HAHUH 00 OCHOBHBIX MOHSATHAX M 3aKOHAX XUMHH, XUMHUYECKOH
CUMBOJIUKE;

— Ha OBJAJEHUE YyMEHUAMH HAOIIOJaTh XMMHYECKUE SBIICHUS, MPOBOAUTH XUMHUYECKUN
HKCIEPUMEHT, TIPOU3BOJUTH PACYETHI HA OCHOBE XMMUYECKHX (POPMYII BEHIECTB M YpaBHEHHMA
XUMHYECKUX PEAKIIUI;

— Ha pa3BUTHE TO3HABaTENbHBIX MHTEPECOB M WHTEIUIEKTyaJIbHBIX CIOCOOHOCTEM B mporecce
MIPOBEJIEHUSI XMMHMUYECKOTO OJKCIEPHMEHTa, CAMOCTOATEIBHOIO TpPUOOpPETeHHs 3HaHUM B
COOTBETCTBUH C BOZHUKAIOIIMMH KU3HEHHBIMH NTOTPEOHOCTAMU;

— Ha BOCIIUTaHME OTHOUIEHHS K XUMHUHM KaK K OJHOMY M3 (PyHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IeYeTIOBEYECKON KYIbTYPHI;

— Ha INPUMEHEHHUE MOJIyYEeHHBIX 3HaHUM U yMEeHMH a7 0€30MacHOro UCMOIb30BaHUS BEIECTB U
MaTepHalioB B OBITY, CEIbCKOM XO34HCTBE U HA MPOU3BOJCTBE, PEIIEHUs MMPAKTUUYECKUX 3a/1a4
B IIOBCEIHEBHOW JKHU3HU, MPEIYNPEKACHUS ABICHUN, HAHOCAIIMX Bpel 310POBbIO YEJIOBEKA U
OKpY>Karollen cpene.

[IporpaMmMa BKJItOYaeT B ce0sl OCHOBBI HEOPTAaHWYECKOW M opraHuyeckoil xumuu. ['naBHOI
ujeel mporpamMmbl SIBISIETCS CO3/JaHHME 0a30BOr0 KOMIUIEKCAa OMOPHBIX 3HAHUM MO XHMHH,
BBIPOKEHHBIX B (DOPME, COOTBETCTBYIOIIEH BO3PACTY OO0 yUAFOIIMXCS.

B comepxaHuMm JAaHHOrO Kypca IPEACTaBICHbl OCHOBOIIOJIATAIOIIAE XUMUYECKHE
TEOPETUYECKUE 3HAHUs, BKIIIOYAIOIIME U3YyYEHUE COCTAaBA U CTPOEHUS BELIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHUs, INPOTHO3MPOBAHUE CBOWCTB BEILECTB, MCCIECIOBAHUE 3aKOHOMEPHOCTEU
XUMUYECKUX IIPEBPALLECHUN U ITYTEH YIIPABICHUS UMHU B LIEJIAX MTOJYYEHHS BELIECTB U MAaTEPUAIIOB.

TeopeTnyeckyro OCHOBY H3YyYEHHMs HEOPraHMYECKOM XHMHMHM COCTaBIs€T aTOMHO-
MOJeKyJisipHOe yueHue, llepmommueckuit 3akon J[.MI. MenneneeBa ¢ KpaTKMMHU CBEICHUSIMU O
CTPOEHHH aTOMa, BUJAX XUMHUYECKON CBSI3U, 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEAKIIHMN.



B wu3ydeHuum Kypca 3HAUMTEIbHas pOJIb OTBOAUTCA XHMMHYECKOMY OKCIEPUMEHTY:
MPOBE/ICHUIO TPAKTHYECKUX M JIAOOPAaTOPHBIX pPadOT, ONUCAHHMIO PE3YJIbTATOB YYEHHYECKOTO
HKCIEPUMEHTA, COOJIIOACHNIO HOPM U TIPaBMII O€3011acHOM paboThl B XUMHUECKOW J1ab0opaTopuu.

Peanuzanust maHHOW HpOrpaMMbl B mporecce OOy4eHHs MO3BOJIUT OOYYarOIIMMCS YCBOWUTH
KIIIOUEBbIE XMMHUUYECKHE KOMIIETCHLIIUN U IOHATH POJIb U 3HAYEHHWE XUMHUHU CPEIH APYTUX HAyK O
IIPUPOJE.

W3yuenne mnpenmera «XuMus» B 4acTd (OPMHUPOBAHMUA Yy OOYHYAIOUIMXCS HAYYHOIO
MHUPOBO33PEHHUS, OCBOCHMs OOIEHAYYHbIX METOJOB (HaOJIIOJCHHE, H3MEPEHUE, HKCIEPUMEHT,
MOJICJINPOBAHUE), OCBOEHUS MPAKTHUYECKOr0 IPUMEHEHHMs Hay4HbIX 3HAaHMA OCHOBAHO Ha
MEXITPEIMETHBIX CBS3SIX C mpeameramu: «buomnorusy, «I'eorpadusy, «Mctopus», «Jlureparypay,
«Marematuka», «OCHOBbI 0€30MACHOCTH KHU3HENEATEIbHOCTHY», «Pycckuil s3bik», «Dusukay,
«DKOJIOTUSAY.

MecTo npeamera B yueOHOM IJIaHe

B yyeOHOM 11aHe Ha M3yYE€HUU XUMUHU B OCHOBHOH IIKOJIE OTBOAUTHCA 2 yueOHBIX 4aca B
HEJIENI0 B TeYEHUE ABYX JeT — B 8§ u 9 kitaccax; Bcero 136 yacos.

Y4eOHO-MeTOAUUECKOE 00ECIIEUEHHE:
1. Pymsutucau @.I'., ®enpamana «Xumus. 8 kinace» - M.: [Ipocsemenue
2. Pymsutucau @.I'., @enpamana «Xumus. 9 xkinace» - M.: [Ipocsemenue



Cooepotcanue yuednozo npeomema

8 knacc

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XuMuM B KU3HU YeIoBeKa. XUMHMS B cucTeMe Hayk. Tena u BeiecTsa.
dusnueckre CBOMCTBA BEILIECTB. ArperarHoe coctosinue Beulects. [lonaTue o Meroaax nmo3HaHus B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI M MOJEKYJIbl. XUMUYECKUE 37eMEHTbI. CUMBOJIBI XUMUYECKUX 1€MEHTOB. [IpocThie
U CJIOKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi popmyna. BaJeHTHOCTP aTOMOB XMMHYECKHX 3J€MEHTOB. 3aKOH TOCTOSHCTBA
cocraBa BewecTB. OTHOcuTenpHas aroMHas wmacca. OTHOCHUTENbHAas MOJIEKYJIsIpHas Macca.
MaccoBas 1011 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonunuectBo BemectBa. Monb. MossipHas macca. B3anMocBs3b KOJIUYeCTBa, MacCchl U YUCia
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUECKUX COCAMHEHUH.

®usznueckue M XHUMHYECKHE SBJICHMS. XHMHUYECKas peakuus M €€ NpPU3HAKU. 3aKOH
COXpaHEHHMsS Macchl BELIECTB. XHMMHUYECKHe ypaBHeHMA. Kimaccupukamuss XMMHYECKHX peaKIuii
(coemnHeHus, pa3IoKEeHHs, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHYECKOH MOCYJOW, MpaBuiamMu paboThl B JabopaTopuu U HpuéMaMu
oOparieHust ¢ JIabopaTOPHBIM O0OPYIOBAaHUEM, HW3YyUECHHWE W OINUCaHUEC (U3UYECKHX CBOHCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HaOMoeHne (Pu3nveckux (IJIaBICHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIEHHUE M KOHJEHCAlUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEuH,
MPOKAJIMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) SIBJICHHM, HaOMI0AeHuEe U
ONHMCaHUE MPU3HAKOB NPOTEKAaHUS XUMHYECKHMX DPEaKIUil (pa3joKeHue caxapa, B3aUMOJICHCTBUE
CEpHOIl KHUCIOTHI € XJOpuaoM Oapusi, pasnoxkenue ruapokcuaa menu (II) mpu narpeBanum,
B3auMOJIeCTBHUE kele3a ¢ pacTBopoM conu menu (II), mzydyenue cnocoOOB pasjienieHust CMeceit: ¢
MOMOIUIBI0 MarHuTa, (UIBTPOBAHHE, BBIAPUBAHHE, NUCTUIUIALMUSA, XpoMmaTtorpadus, MpoBeACHUE
OYNCTKH TIOBAPCHHOW COJM, HAONIOJICHNEe | OIMCAaHHE pe3yJbTaTOB TIPOBEJCHHUS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3[JaHUE MOeNIel MOJIEKY (IIapOCTEP>KHEBHIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmecp razoB. CocraB Bo3myxa. Kuciopom — 3leMEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, pu3ndeckue M XUMUYECKHUE CBONCTBA (peaklUud TOPEHUS).
Oxkcunpl. [lpumenenne kwucinopoga. CrocoObl TONYYEHHUS KHUCIOpOJa B J1a0OpaTopuu U
MPOMBIIITIEHHOCTH. KpyroBopoT kucinopoga B mpupoge. O30H — amioTpornHas MoauduKanus
KHUCJI0pOJa.

TemnoBoit »hdexT XumMudyeckod peakiuu, TEePMOXUMHYECKHE YpaBHEHUS, OK30- U
SHJOTEPMUUYECKHE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
MapHUKOBOTO 3P deKTa, pa3pyluieHne 030HOBOT'O CIIOA.

Bognopon — anemeHT u ipocToe BelecTBo. HaxoxaeHue Bojioposaa B mpupoae, Gpu3ndeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOOBI ToMy4YeHus. KucioTs! u comm.

Mossipubiii 00b€M ra3oB. Pacy€Thl 10 XUMUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PactBopsl. HaceimeHHble u
HEHACBIIIEHHbIE pacTBOPHL. PacTBOpMMOCTH BeniecTB B Boje. MaccoBasi 10J1s1 BEIIECTBA B paCTBOPE.
Xumnueckue cBorcTBa Bojbl. OcHoBaHuA. Poib pacTBOpoB B MpUpoO/e U B KU3HU YEJIOBEKA.
KpyroBopot Bojibl B mpupoe. 3arps3Henne npupoaHbix Boa. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccudpukanus ©Heopranmdecknx coeauHeHuid. Oxcunpl. Kraccudpukanus OKCHIOB:
cosieoOpasyrolire (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U HecoyieoOpasyromme. HomenknaTypa
okcu0B. Du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcnoBanusa. Knaccubukamuss ocHOBaHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSA.
Homenkmarypa ocHoBanuil. ®dusznueckne M XHUMHYECKHE CBOMCTBA OCHOBaHWM. llomyueHue
OCHOBAaHHII.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucinor. Dusnueckue U XUMHUYECKUE
cBoricTBa KUcoT. Psag akruBHoct MmetaiuioB H. H. bekerosa. [Tomydenue Kucior.

Comu. Howmenknarypa coneil. dusmdeckue u Xxumuueckue cpoiicTBa conei. [lomyuenue



coJie.

I'enernueckas cBsA3b MEXAY KJacCaMHM HEOPTraHMYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KayeCTBEHHOE OIpeJIeIeHue COAEP)KaHUS KUCIOpoJa B BO3IyXe, IMOJy4yeHHE, COOMpaHHe,
pacrio3HaBaHME€ M H3Y4YEHHE CBOMCTB KHCIOpOJA, HAOJIOJEHHME B3aUMOJECHCTBUS BEILECTB C
KHMCJIOPOJIOM M YCIIOBUSI BO3HHMKHOBEHHS U IPEKpalleHHs] ropeHus (moxapa), 03HaKOMJIEHHE C
o0pa3liaMu OKCHJIOB U ONHUCAHHE MX CBOMCTB, MOJydyeHHE, COOMpPaHue, pacllO3HABAHUE U U3YyUEHHE
CBOMCTB BOJOpoAa (ropeHue), B3auMojelcTBUe Bojopojna ¢ okcugoMm menu (II) (BozmoxxkHO
UCIOJIb30BAaHUE BUAEOMATEPUANIOB), HAOIIOZEHHE OOpPa3LOB BEIIECTB KOJUYECTBOM | MOIb,
UCCIIeIOBaHUE OCOOEHHOCTEHl  pacTBOPEHHUS  BELIECTB €  PA3JIM4YHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM JIOJIEM pPAaCTBOPEHHOIO BEILECTBA,
B3aUMOJICHICTBME BOJAbI C MeTaJulaMH (HAaTpUeM M KajblMeM) (BO3MOXXHO MCIIOJIb30BaHKE
BUJICOMATEPHAJIOB), HCCIIEOBaHHE OOPA3IOB HEOPraHWYECKHX BEILIECTB PA3IUYHBIX KIJIACCOB,
HaOJII0ICHNe M3MEHEHUs OKpacKM MHIMKAaTOpOB B pacTBOpax KHUCIOT M IIeJOouYel, HU3ydyeHue
B3auMoeiicTBus okcuaa meau (II) ¢ pactBopoM cepHOM KHUCTOTHI, KUCIOT ¢ METaUIAMH, PEAKIIHi
HEUTpaIU3aluy, I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHM, BBITECHEHUE OJHOTO METalljla APYTUM M3
pacTBOpa COJM, pEIICHUE JKCHEPUMEHTAIBHBIX 3a7ad 1o TeMe «BakHeimme Kiaccsl
HEOPraHUYECKUX COCIUHEHUN».

IMepuonuueckuii 3axkon u Ilepuoamueckasi cumcrema xumudeckux 3iementoB /[l U.
MenpeneeBa. CtpoeHue atoMoB. XUMHUYeCKasi cBfA3b. OKHCIMTEJbHO-BOCCTAHOBHTE/IbHBIE
peakuun

[lepBble MOMBITKM KiIaccU(UKALMM XUMHUYECKUX 31€MEHTOB. [loHsATHE O rpynmax CXOIHBIX
AJIEMEHTOB (I1I€JI0YHbIC U IE€JI0YHO3EMENbHbIE METAJUIbl, TaJlOTeHbl, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUABI U TUIAPOKCUIBL.

[lepuonnueckuit  3akoH. Ilepmoaunueckass cucremMa  XUMUYECKUX  3iemMeHTOB /.
W. Menneneea. KoporkonepuomHass W JiauHHONEpHOAHAs ¢Gopmbl lleproamyueckoid CHCTEMBI
xumuueckux oanemeHtoB [J[. U. MenpneneeBa. Ilepuoast u  rpynmbl. PU3HMYECKHM CMBICI
IIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oronsl. OnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
o0onouek aroMoB TiepBbIX 20 xumuueckux siaeMeHToB Ilepmomnmueckoi cucremsbr /[l
N. MenpneneeBa. XapakTepuCTUKa XUMHUYECKOIO DJIEMEHTA 110 €ro IMnojoxxeHuo B [lepuoanueckoi
cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS pajnyca aTOMOB XMMHMUYECKHUX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepnonnyeckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHUsA Hayku U npakTtuku. /. 1. MenzaeneeB — yu€HbIN U TpaXkIaHNH.

Xumuyeckas CBSI3b. KoBanientHas (monsipHast u HETOoJIsIpHAs ) CBSI3b.
DNEeKTPOOTPULATEIbHOCTh XUMUYECKHX 3JIeMEHTOB. VIOHHAsI CBSI3b.

Crenenp okucneHus. OKUCINTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [Ipoueccel okucnenus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHne 00pa3lioB BEUIECTB METANIOB M HEMETAJNIOB, B3aUMO/IEHCTBHE I'MIPOKCH/Ia IUHKA C
pacTBOpamMM  KHUCIOT M  IIEJIOYEH, IPOBEACHUE OINBITOB, WIUIIOCTPUPYIOLIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil (fOpeHHe, peaKui pa3oKeHUs, COSUHEHMUS).

Mesicnpeomemmuoie céasu

Peanu3anus MeXNnpeIMETHBIX CBA3€H NPHU M3YYEHUM XHMHMHM B 8 KJIacCe€ OCYLIECTBISAETCS
yepe3 UCMOJIb30BaHUE KaK OOLIMX eCTeCTBEHHO-HAYUHBIX MOHATUH, TaK M MOHSATUH, SBISIOIIUXCS
CUCTEMHBIMU I OTAEIIBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1u1re ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAyYHBIH (PAaKT, TUIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, KiaccuuKanus, MNEepPUOJUYHOCTb, HAONIO/IEHUE, OKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHUE, MOJEIb, SIBICHUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHWJA, HW30TOIBI,
pPallMOAaKTUBHOCTb, MOJIEKYyJa, JJIEKTPUUECKU 3apsjl, BEIIECTBO, Teno, OO0BEM, arperatHoe



COCTOSIHME BeIIecTBa, ra3, (hu3ndeckue BETMYMHBI, €AWHUIBI HM3MEPEHHs, KOCMOC, IUIAaHETHI,
3BE3161, CoHIIE.

buonorust: porocunres, npixanue, onocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE MTOPOABI, MOJIE3HbIE HCKOMAeMbIe,
TOILUIMBO, BOJHBIE PECYPCHI.

9 knacc

BemecTBO M XUMHYeCKasi peaKIusi

Ilepnonnueckunn  3akoH. Ilepmoaunueckas cucreMa  XUMHUYECKMX  dJeMEHTOB /I
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B M3MEHEHHMHM CBOMCTB XHWMHMUYECKHX
JJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kajausl, KajdbLUsl U HMX COEAMHEHUH B COOTBETCTBUHU C
IIOJIO’KEHHMEM 3JIEMEHTOB B [leproandeckoii cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJbl XHUMUYECKOW CBA3U. THIIBI KPUCTANIMYECKUX PEILETOK,
3aBHCUMOCTh CBOMCTB BEIIIECTBA OT THIAa KPUCTAIIIMUECKON PEIIETKH U BU/1a XUMUYECKOH CBS3H.

Knaccudukanus ¥u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKUE CBOMCTBA
BEIIECTB, OTHOCALIMXCS K Pa3IMUHBIM KJIaCCaM HEOPraHWYECKUX COCJUHEHUH, TeHeTHYeCcKas CBSI3b
HEOpPraHMYECKUX BEIIECTB.

Knaccuukanus XUMHUECKUX PEaKUUH M0 pa3iMYHbIM IMpHU3HAKaM (10 YUCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TETIOBOMY IPQEKTY, M0 U3MEHEHHUIO CTETICHEH OKHCICHHUS
XMMUYECKHX 3JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTropa). DK30- U 3HJOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

Ilonatue o ckopoctu Xxumuueckoi peakuuu. IloHsTHe 00 0OpaTHMMBIX M HEOOpPAaTHMMBIX
XUMHUYECKUX peakuusx. [loHaTHe 0 roMOreHHbIX U reTeporeHHbIx peakuusax. [lonaTue o katanuse.
[TonATHe 0 XMMHUYECKOM paBHOBeCUU. DaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKON peakuu U
10JIO)KEHNE XUMHUYECKOTO PaBHOBECHSI.

OKHUCIINTENIBHO-BOCCTAHOBUTENIbHBIE  PEAKLIMU, 3JEKTPOHHBIM  OallaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBleHUE YpPAaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIX
peaKIMii ¢ UCII0JIb30BaHUEM METO0/1a SJICKTPOHHOT0 OasiaHca.

Teopust 37EKTPOTUTHYECKON TUCCOLMALMU. OJEKTPOJUTHI M HEDJIEKTPOIUTHl. KaTuoHBI,
aHUOHBI. MeXaHU3M JUCCOLMAIUH BEIIECTB C Pa3IUYHBIMU BUIAMH XUMUYECKOW cBs3u. CTeneHb
nucconuanui. CHiibHbIE U c1a0ble 371eKTPOIMTHI.

Peakiiun voHHOrO oOMeHa. YCIOBMS NMPOTEKaHWs peakiMii MOHHOTO OOMEHa, IMOJIHbIE U
COKpalI€HHbIE HOHHBbIE ypaBHEHMsI peakiuil. CBONCTBa KHCIOT, OCHOBaHHM U coyiell B CBeTe
IpeJCTaBIeHUN 00 AIEKTPONIUTHYECKOH nuccormanuu. KauecTBeHHble peakiiuu Ha HOHBI. [loHsATHE
O TUJIPOJIU3E COJIEN.

Xumuueckuii IKcnepumenn:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAINIMYECKUX PEMETOK HEOPraHMYEeCKUX BEIIECTB —
METaJIJIOB U HEMETAJIOB (TpaduTa U ajamasa), CJI0KHBIX BELIECTB (XJIOpHa HATpHUs), UCCIEA0BAHNE
3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM pEakUMh OT BO3JEHCTBUSA pa3iMyHBIX (AKTOPOB,
UCCIIEIOBAaHUE HJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipollecca JUCCOLMALUU  KHCIOT,
menoye M coneil (BO3MOXKHO HCIOJB30BAHME BHJIEO MAaTepHalioB), INPOBEICHHE OIIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKU TPOTEKaHWsl peakiuil HOHHOro oOMeHa (oOpa3oBaHHME OcCaJKa,
BbIJICJICHUE Ta3za, OOpa30BaHHE BObI), OMNBITOB, WJLIIOCTPUPYIOIIUX NPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIMH (TOpeHue, peakluH pas3lioKEHUs, COEeIWHEHUs), pacro3HaBaHUE
HEOPraHMYECKUX BEUIECTB C IIOMOINBIO KAayeCTBEHHBIX pEaKIMi Ha HMOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaibl M UX COeAMHEHUS

OO0mas xapakTeprcTuka ranoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHbIE CTEIEHU
okucnenusi. CtpoeHue W (PU3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TAJOTC€HOB. XUMHUYECKUE
CBOMCTBa Ha TpuMepe xjopa (B3aMMOJCIHCTBHE C MeTalJlaMH, HEMEeTaUlaMH, IIeI0YaMH).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKHE CBOMCTBA, TOJydeHHE, puMeHeHue. [leficTBue
XJOpa U XJIOPOBOAOPOJA Ha OpraHM3M 4YesjoBeKa. BakHenume XJIOpuabl U UX HAXOXKJICHHUE B



IIPUPOJIE.

OOmast  xapakrepuctuka 3j1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOGHHS aTOMOB,
XapakTepHble CTeneHu okuciaeHus. CrtpoeHne M (u3HUecKHe CBOMCTBA IMPOCTBIX BEIIECTB —
KHUCJIOPOAA U Cepbl. AJUIOTPOIHbIE MOU(PUKAIINH KHCIOPOAA U Cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoziopoJi, cTpoeHue, pU3nUecKue U XUMu4eckue cBoiictBa. OKCUIbI Cepbl KaK MPeICTaBUTENIN
KHUCIOTHBIX OKcHoB. CepHas KuciOTa, (U3MYECKHME W XWMHYECKHME CBOMCTBa (00mme Kak
IPEJCTaBUTEINI Kiacca KHUCIOT U crnenuduueckue). XUMUYECKUE peakiUH, JIeXKallue B OCHOBE
MPOMBIIIJICHHOTO CIIOC00a TOJYy4YeHUs cepHOW KucioThl. [Ipumenenune cepHoit kuciotsl. Comnu
CEpHOM KHUCIIOThI, KAUECTBEHHAs peaklus Ha cyiab(paT-uoH. HaxoxxneHue cepbl u €€ coeluHEeHUH B
npupoje. XUMHYECKOE 3arpsi3HEHHE OKpYXKAloIeH cpeapl COeAMHEHHSIMH cepbl (KHCIOTHBIE
J0XK]U, 3arpsiI3HEHNE BO3/1yXa U BOJIOEMOB), CIOCOOBI €ro MpeI0TBpaIICHUs.

OOmast  xapakTepucTuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH  CTpPOEHHMS  aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIECHUS. A30T, pacpoCTpaHEeHHE B IPUPOJE, (PU3NYECKHE U XUMUYECKUE
cBoiicTBa. KpyroBopor azora B npupoje. AMMHAK, €ro (pu3nueckue M XUMHUYECKUE CBOMCTBA,
nojrydeHue u npuMmenenue. Conu aMMOHUS, UX (pU3HUECKUe U XUMUYECKHUE CBOMCTBA, TPUMEHEHHE.
KayecTBeHHast peakuusi Ha HMOHBI aMMOHMs. A30THas KHCIOTa, €€ IMoJydeHHe, (U3NYEeCKue U
XMMHAYECKHE CBOWcTBa (OOIIME Kak TMPENCTaBHTENs Kilacca KUCIOT W CHEHU(pHUECKHUE).
Vcrnonb30BaHue HUTPATOB U COJICH aMMOHMS B KayeCTBE MUHEPAJIbHBIX YA0OpeHHH. Xumuueckoe
3arps3HEHUE OKPY)KAIOIIEH Cpe/Ibl COSMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIU, 3aTPS3HEHIE BO3/1yXa,
MOYBBI U BOJIOEMOB). Docdop, amtorponHbie Moaudukanuu Gochopa, Gpuznyeckne 1 XUMUYECKHE
croiictBa. Oxcupa dochopa (V) u dochopras kucimora, GU3NUECKUE W XHUMHUYECKHE CBOWMCTBA,
nony4yeHnue. McnonpzoBanue ¢pocdaros B kKauecTBe MUHEPAIBHBIX Y100pEHUH.

OOmast xapakrepuctuka d1eMeHTOB [VA-rpynmbl.  OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIECHUS. YTJIepoJl, alJIOTPOIHbIE MOJIM(UKALMM, pAacIpOCTpaHEHUE B
npupoje, Gu3nIeckue U XMMHYECKHe CBoWcTBa. AncopOmms. KpyroBopor yriiepoga B mpupoe.
Oxcunpl yriaepona, ux (pu3nyeckue M XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha >KHUBbIE OPraHU3MBbI,
NOJy4YeHHE M IMPUMEHEHHUE. DKOJOIMYECKHUEe MPOOJeMbl, CBsi3aHHbIe ¢ okcuioMm yriepoxa (1V),
TUIIOTE3a TI00abHOI0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIN 3G (deKT. YroabHas KUCIOTa U €€ CcoJly,
X (U3NYECKHUe W XMMHYECKHE CBOMCTBA, MOJIydeHHE M NpuMeHeHne. KadecTBeHHas peakuusi Ha
KkapOoHaT-MoHBL. Vcrnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM
XO35HCTBE.

IlepBoHauaibHble MOHATHS 00 OpPraHMYECKMX BEIIECTBAX KaK O COEAMHEHHUSX Yriepoja
(MeTaH, dTaH, YTHIICH, alleTUJICH, ATAHOJI, TIMIEPHUH, YKCYCHas: KucioTa). [IpupoaHbie HCTOUHUKH
YTJIEBOI0POI0B (Yroiib, MPUPOIHBIN ra3, He(Th), TPOIYKTHI UX NepepaboTku (OEH3HMH), UX POJb B
OBITY W TPOMBIIUIEHHOCTH. [loHATHE O OWMOIOTMYECKM Ba)KHBIX BEIIECTBAaX: JKHpax, OenKax,
yIJIeBOaX — M MX pPOJIM B JKU3HU YeJOBeKa. MaTepualbHOE €IMHCTBO OPraHMYeCKUX U
HEOPTaHUYECKUX COCTUHECHUH.

Kpemuuii, ero ¢usuueckue M XHUMHUYECKHE CBOWCTBa, IOJIyueHHE U TPUMEHEHHE.
Coenunenuns kpeMHus B npupoje. O0ume npeacrasienus o6 okcunae kpeMuus (IV) n kpeMHueBoit
kuciote. CHIIMKAThl, UX MCIIOJIB30BaHKUE B OBITY, B IPOMBIIIICHHOCTH. BaxkHel1ne cTpouTebHble
MaTepuasbl: KepamMHuKa, CTEKJIO, LEeMEeHT, OeToH, kene300eroH. IIpobiembl Ge3zomacHOro
UCIOJIb30BAHUS CTPOUTENBHBIX MaTEPUAJIOB B TIOBCEITHEBHOMN JKHU3HU.

Xumuueckuit IKcnepumenn:

U3yuyeHHe OoO0pa3lloB HEOPraHMYECKUX BEIECTB, CBOICTB COJIIHOM KHCIIOTBI, MPOBEICHHE
Ka4eCTBEHHBIX PEaKIMii Ha XJIOPHI-MOHBI M HAOIIOJCHHE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYecKue W XMMHUYECKHE CBOMCTBA TaJOreHOB M HMX COEJMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNWE BHUJEOMATEPHUANIOB), O3HAKOMJIEHME C 0Opa3laMu XJOPUJOB (TaJIOT€HU[IOB),
O3HaKOMJIGHHE C oOpasuamu cepsl U €€ COeIMHEHHSMH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpPHAIOB),  HAONIOZCHWE  Tpollecca  OOyrIMBaHWSA  caxapa MO JeHCTBHUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI, M3y4eHHE XHMHUYECKHUX CBOMCTB pa30aBIECHHON CepHOM
KHCJIOTHI, MPOBEACHHWE KAueCTBEHHOW peakIuu Ha Ccyab(haT-woH W HaONIOJIeHHE TpU3HaKa e
NpOTeKaHMs, O3HAKOMJIEHHE C (U3NYECKMMHU CBOiicTBaMHu a3ora, ¢ochopa M MX coeluHEHHH
(BO3MOYKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB), 00pa3liaMHu a30THBIX U (OcOpHBIX YAOOpEeHUH,
NoJIy4eHue, cooupanue, pacrio3HaBaHUE U U3yueHHE CBOMCTB aMMHaKa, IPOBEIEHUE KaueCTBEHHBIX



peakiuii Ha HOH aMMOHUS U (ochaT-uOH U U3ydYEeHUE IPU3HAKOB X MPOTEKaHUs, B3aUMOICHCTBHE
KOHLEHTPUPOBAHHON a30THOW KHUCIIOTBHI C MEJbIO (BO3MOXHO MCIIOJIb30BaHUE BUAEOMATEPUAJIOB),
U3ydeHHE MOJeNeil KpUCTANIMYeCKUX PEHIETOK anMasa, rpaguta, QysiepeHa, 03HAKOMIIEHUE C
MPOIECCOM  aICOPOLIMK  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM
IIPOTHBOra3a, NOJy4yeHue, coOuMpaHue, paclo3HaBaHWE M H3y4EHHE CBOMICTB YIVIEKHUCIOIO rasa,
MPOBCACHUC KaUCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT U CUJIMKAT-UOHBI U U3YUYCHHUC IMPU3HAKOB HUX
IIPOTEKAHNs, O3HAKOMJICHME C TMPOAYKLMEH CHIMKATHOW IPOMBINUIEHHOCTH, pELICHHUE
OKCIICPUMCHTAJIbHBIX 3aJia4d IO TCME «Baxkueinme HeMeTalIbl U UX COCAUHCHUA.

MeTtaJuibl M UX COeIMHEHUS

OO01mas XxapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU WX TOJOXKEHUS B
[Tepuonuueckoit cucreme xumudeckux dsemMeHTOB [[. WM. MenneneeBa W CTpOEHHS aTOMOB.
Crpoenue wmetaiuioB. Metaiinyeckas CBsi3b M MeETaJUIMUECKash KpUCTaUIMUecKas peméTka.
DJIEKTPOXUMHUYECKUN PsAJl  HampsDKEHU MeTauioB. (DU3MYECKMEe W XUMHYECKHE CBOWCTBA
MeTtaiioB. OOmue crnocoObl MOMy4YeHus] MeTaioB. [IOHATHE O KOPPO3HHM METaJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmaBel (CTalb, YyryH, IIOPAIIOMUHHM, OpoH3a) U HX
MIPUMEHEHHUE B OBITY U IPOMBIIIVICHHOCTH.

[lenounble MeTauibl: nojoxxkenue B [lepuoanueckoil cuctemMe XMMUYECKUX 3ieMeHTOB Jl.
W. MenpneneeBa, cTpoeHHE HMX aTOMOB, HaXOXACHHE B mpupoae. Puznueckue U XUMUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCHIIBI M THIPOKCHABI HaTpus U Kanus. [IpuMenenue
IIEJIOYHBIX METAJUIOB U UX COCIMHECHUM.

[llenouyHO3eMeNbHBIE METAJIBI MAarHUM U KajbUui: nojiokeHue B llepuoanueckoit cucreme
xumuueckux snemeHToB [[. WM. MenpaeneeBa, CTpO€HME KX aTOMOB, HAXO0XXJICHUE B IPHUPOJE.
du3znueckue M XMMHYECKHE CBOMCTBA MarHvsl M Kajblusd. BaxHednime coeAuHEHUs KaabLus
(okeun, rugpokcus, cosn). JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuil: nonoxenue B llepuonumueckoil cuctemMe XMMHUUYECKMX AneMmeHToB [l
W. MenpneneeBa, cTpoeHre aromMa, HaxOXJAeHUE B npupoje. Pu3nueckue U XMMHUYECKUE CBONCTBA
amoMuHus. AM(OTEpHBIE CBONCTBA OKCHJIA M TUIPOKCHIA ATFOMUHHUS.

Keneso: nonoxenue B [lepuoanueckoi cucreme xumuueckux 3nemeHToB /1. 1. Menaeneesa,
CTPOEHHE aTOMa, HaXOXJAeHue B npupoje. Pusnueckne U XMMUYECKHUEe CBOMCTBA kene3a. OKCUIbI,
ruapokcu bl u conu xxenesa (1) u xenesa (I11), ux coctas, cCBOMCTBA U TTOJIyUSHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE ¢ 00pa3ilaMy METAJJIOB M CIUIABOB, UX (DU3UYECKUMU CBOWCTBAMH, U3YUCHUE
PE3yNbTaTOB KOPPO3HHM METAIOB (BO3MOXHO HCIOIB30BaHHE BUIAEOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL ~ OKCHMJA KalblUsl M HATpuUsi C BOJAOW  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHANIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, TpOIlEcca TOpPEHHUs Keilesa B
KHUCJIOpOJie (BO3MOKHO HCIIOIB30BAHKUE BUIEOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KauYe€CTBEHHBIX
peakiuii Ha WOHBI: MarHWsl, KajbIUs, allOMUHUS, IHUHKA, *kene3a (II) u xeneza (II), memu (II),
HaOJII0JIeHUE W ONMHUCAaHWE TPOIIECCOB OKpAIIMBaHUS TUIAMEHH MOHAMHU HATpPUsl, KUl U KabIUs
(BO3MOKHO HCITIOJIb30BAaHHUE BUJEOMATEPHATIOB), UCCIIEI0OBAaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA
ATIOMUHUST U THAPOKCHUJIA ITUHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad mo Teme «Bakuelime
METaJUIbl U UX COCTUHEHUS.

XuMHus M OKpYyKaLias cpeaa

BemectBa m Marepuansl B MOBCEIHEBHOM >KM3HM 4YelOBEKa. be3omacHoe HMCIOJIb30BaHUE
BEIIECTB M XHWMHUYECKHUX peakuuil B ObiTy. [lepBasg momomp Npu XUMHUYECKHX OKOrax u
OTPAaBJICHHUSIX.

XUMHUUYECKOe 3arps3HEHuE OKpYXKarolled cpenbl (mpeienbHas JOMycTUMas KOHIEHTpalus
Beulects, nanee — [1JIK). Ponb xumMuu B perieHuu 3K0JI0THYecKuX MpooieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3LoB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHbIE MaTEpUaJIbl).

Meostcnpeomemnwie ceasu
Peanuzaiust MeXnpeaMETHBIX CBS3€d MpHU M3YYEHUU XUMHHM B 9 Kilacce OCYILIECTBISETCA



Yyepe3 MCIOIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX IOHATHH, TaK M MMOHSATHH, SBISIOMINXCS
CUCTCMHBIMU IJId OTACIIBHBIX HNPCAMETOB CCTCCTBCHHO-HAYYHOI'O ITUKIJIA.

OO1ye ecTeCTBEHHO-HAYYHbIC MMOHATHS: HAyYHBIH (akT, rumoresa, 3aKOH, TCOPHS, aHAIN3,
CHHTC3, KHaCCI/I(bI/IKaL[I/ISI, MEpUOoANIHOCTD, Ha6HIOI[eHI/Ie, OKCIICPUMCHT, MOACIIMPOBAHUC,
U3MepeHHe, MOJICIb, SIBJICHUE, TAPHUKOBBII 3P (EKT, TEXHOJIOT U, MaTePHAIIBL.

®usuka: Marepusi, aroMm, DJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHJA, H30TOIIbI,
PaIMOAaKTHBHOCTh,  MOJICKYJa,  OJICKTPHUYCCKUI  3apsij,  [POBOMHHKH,  IOJYIPOBOIHHKH,
IAWAIICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, Tas3,
PacTBOp, pacTBOPUMOCTh, KPUCTAJUIMUECKasi PEIIETKa, CIUIaBbl, ((U3NUCCKUE BEITMYMHBI, CAUHHIIBI
U3MEpEeHHsl, KOCMUYECKOe POCTPAHCTBO, TIAHETHI, 3BE3/1b1, COlTHIIE.

buonorusi: QortocuHTe3, apixaHue, Ouocdepa, IKOCHUCTEMA, MUHEpAIBHBIC YIOOpEHHS,
MHKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIIHHBIC BEIICCTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE MTOPOABI, MOJIE3HbIE HCKOMAeMbIe,
TOILTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE Pe3yJbTAThI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOIO 00Imiero oOpa3oBaHUs
JOCTUTAIOTCS B XOJI€ OOyYeHUS XUMUU B €IMHCTBE Y4eOHON M BOCIUTATEILHON JEATEILHOCTH B
COOTBETCTBUH C TPATUIUOHHBIMU POCCHUICKUMU COLIMOKYJIBTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMH, TPHUHITHIMH B OOIIECTBE MpaBHJIAMU U HOPMaMU TOBEIEHUS U CIOCOOCTBYIOT
IpoLeccaM caMONO3HAHUS, CAMOPA3BUTHS U COIIMAIN3AIIUN 00yYatOIUXCsl.

JInyHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM IO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMNA M pPACUIMPEHUE OMbITa JESATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHONICHUS! K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY U HAYyUYHOMY
HACJIEUIO, TIOHMMAaHUsl 3HAYEHHUs] XHUMHUYECKOW HayKd B JKM3HHM COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOUW HWH(POpPMAIUEH O TEPEIOBBIX JOCTHIKCHHSIX H OTKPBITHIX
MHUPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa
H 00I1eCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEACTABICHUSI O COIMAIBHBIX HOPMax M TMpaBUIaX MEXKIWYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHUKATHBHOW KOMIETEHTHOCTM B OOLIECTBEHHO TIOJIE3HOHM, yueOHO-
HCCIIEI0BATENIbCKOM, TBOPUYECKON M JAPYrHMX BUAAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOHN [ESTEILHOCTH MPH BBHIMOJHEHUH Y4YEOHBIX, MO3HABATENbHBIX 3aJay, BHIIOJHEHUU
XUMHUYECKUX HKCIIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMJICHUS K B3aWMOIIOHUMAHUIO U
B3aMMOIIOMOIIH B MPOILIECCe ITON Y4eOHOI AesITeNbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE TIOBE/ICHUE
Y TIOCTYIIKM CBOMX TOBAPHIIEH C MO3UIIUA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCIIEACTBHM MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKHE MPEICTABIEHUS O BEILIECTBE M XUMHUECKOM pEeaKIMu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M COCTABJISIONINE OCHOBY I TOHUMAHUS CYIIHOCTH
HAyYHOW KAapTUHBI MUpPA, TPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MPHUPOJIBI,
B3aUMOCBS35IX YEJIOBEKA C IIPUPOIHOM CPEIOi, O POJIM XMMHUH B IIO3HAHNU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHUBBI, HAMPABICHHbIE HA IIOJYYEHHE HOBBIX 3HAHMM 10 XUMUH,
HEOOXOMUMBIE I OOBSCHEHHS HaOMIOJAaeMbIX TPOIECCOB W SIBJICHUN, IO3HABATEIHHOM,
MH(OPMALIMOHHON M YUTATEIhCKOM KYIbTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENLHON paboThl C
y4eOHBIMU TEKCTaMHU, CIPABOYHOM JUTEPATYpOM, JOCTYMHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpEC K OOY4YeHMIO M IO3HAHHIO, JHOOO03HATEIbHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOECKTHOW M HCCIENOBATENbCKON JIeATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH M YPOBHS OOY4EHHS B JaJIbHEHUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKH
Ha 3JIOpPOBBIM 00pa3 >KU3HH, OCO3HAHWE TIOCIEICTBUNA U HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHuss ajKoroJyisi, HApKOTHKOB, KYpPEHHUs), HEOOXOAUMOCTH COOJIOJICHUS TIPaBUII
0€30MMacHOCTH NP OOpaIIeHUH ¢ XMMHYECKUMHU BEIIECTBAMHU B OBITY M PEAIbHOM JKU3HH,

5) Tpy10BOr0 BOCIIMTAHUS:

HMHTEpEC K MPAKTHYECKOMY M3YYEHHIO Mpodeccuili U Tpyaa pa3IuyHOrO Poja, YBaKEHHE K
TPYIY U Pe3yJIbTaTaM TPYJIOBOH NEATETLHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHUS TIPEIMETHBIX
3HAHUU IO XUMHUH, OCO3SHAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOIOIDKEHUS 00pa3oBaHuUs
C y4€TOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, YCHemHoN MTpodeCCHOHaTBHON NESTENbHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHUM,
TOTOBHOCTB aJJalITUPOBATHCS B TPOPECCHOHAILHON CpeJie;

6) 3K0JI0rMYecKOro BOCIIMTAHMS:



9KOJIOTMUYECKU IIeJIeCO00pa3HOe OTHOLIEHHE K MPUPOJE KaK MCTOYHUKY >KM3HU Ha 3eMmie,
OCHOBE €€ CYIIEeCTBOBAHHMSA, MMOHMMAHHWE IICHHOCTH 3JI0pOBOro M Oe3omacHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3[J0POBBIO, OCO3ZHAHUE
LEHHOCTH COOJIO/IEHHs MpaBUi O€30IacCHOrO IMOBEACHHS MpH padoTe C BEUIECTBAMH, a TAKKE B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJICH;

CIOCOOHOCTH MPUMEHATH 3HAHUS, MOJIydaeMble TPU U3YYCHUM XMMHH, JJIS pPelIeHus 3ajad,
CBSI3aHHBIX C OKpYXKaIOLeH MNPUPOAHON CpeAod, ISl TOBBIIMICHUS YPOBHSA HKOJIOTHYECKOM
KYJIBTYpBl, OCO3HaHUS TJIO0AIBHOTO XapakTepa SKOJOTHYECKUX MpoOjIeM M MyTed MX perieHus
MOCPEACTBOM METOJIOB XUMHH, HKOJIOIMYECKOTO MBIILICHUS, YMEHHsSI PYKOBOJCTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANIbHOM MTPaKTUKE.

MeTanpeamMeTHblie pe3yabTaThl

B cocraBe MerampeaMeTHBIX pe3ylIbTaTOB BBIICISIOT 3HAYMMbIE i  (OPMHPOBAHUS
MHUPOBO33PEHHUs OOIIEHAayYHble MOHATHUS (3aKOH, TEOpHs, NPUHLUII, THIOTe3a, (akT, cUCTeMa,
IIPOLIECC, DKCIIEPUMEHT U JAPYroe€.), KOTOPbIE HCIIOJIBb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX
mpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUU U3 3TUX MPEIMETOB (OPMHUPOBATH IMPEACTABICHHUE O
LIEJIOCTHOW Hay4YHOM KapTHHE MHpa, U YHHUBEpcajbHble YydeOHble AEUCTBUs (IO3HABATEIbHBIE,
KOMMYHHUKATHUBHBIC, PETYIATUBHBIE), KOTOPbIE 00ECleynuBalOT (OPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBrble JJornyeckne aelcTBUSA:

YMEHHMS HCIO0JIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS ITIPU OCBOCHUHU 3HAHMI: PACKPbIBATh
CMBICJ XUMHYECKHUX TMOHATUH (BBLACIATh UX XapaKTEPHbIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBSI3b
C APYTHMMH TOHSTHUSIMHU), UCIIOJIB30BAThH MOHATHUS ISl OOBSICHEHHS OTIEIbHBIX (DAKTOB W SBJICHUM,
BBIOMPATh OCHOBAHHUS W KPHUTEPUU IS KJIACCH(PUKAIMK XMUMHYECKUX BEIICCTB U XUMHUYCCKHX
peakiuii, ycTaHaBIUBaTh MPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIY OOBEKTaMU U3YYCHHS, CTPOUTH
JIOTUYECKHE pacCyXAeHHs (MHIYKTUBHbBIC, AEAyKTHBHbIC, IO aHAJIOTHH), AeNaTh BBIBOJABI U
3aKITIOUCHUS

YMEHHE TPHUMEHATH B TIPOIlECCe MO3HAHUS TMOHATHUS (IIpeIMETHhIE U MeTalpeIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XHUMHH, IPEe0Opa3oBBIBATh HIUPOKO
MpUMEHsIeMble B XMMHHM MOJIETbHBIC TMPEICTaBICHUS — XUMHUYECKHH 3HAaK (CHMMBOJ DJEMEHTA),
XuMudeckas QopMyna HW ypaBHEHHME XHUMHUYECKOW peakIuud — TPH pPelHIieHuHd ydeOHOo-
I03HABATEJIBHBIX 3a/1a4, C YUETOM ITHUX MOJEJBHBIX MPEICTABICHUN BBIABIATE U XapaKTEPU30BaATh
CYIIIECTBEHHBIC MTPU3HAKU M3YYaEMBIX OOBEKTOB — XMMHMUYECKHX BEIIECTB M XMMHUUYECKUX PEaKIIHi,
BBISIBJISITH OOIINE 3aKOHOMEPHOCTH, IPUYUMHHO-CIICACTBEHHBIE CBSI3U U MTPOTUBOPEUHS B U3yUaeMBbIX
MPOLECCAX U SIBICHUSX.

ba3oBble uccieaoBareibCckue AecTBUS.

YMEHHE HCIO0JIb30BaTh MOCTABJIECHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHMUS, a TAKKE
B KayecTBE OCHOBHI JUIsl (hOPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX
CYKJICHUH;

MpuoOpeTeHne OMbITa MO TUIAHUPOBAHUIO, OPraHU3allMd W TPOBENCHUI0 YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHUE HAONIOAAaTh 32 XOJIOM IPOIECcCca, CaMOCTOSTENHHO MPOTHO3UPOBATH €T0
pe3ynbrat, (QopMynupoBaTh OOOOIIEHHS ¥ BBIBOABI 1O pe3yidbTaTaM MPOBEAEHHOTO OIBITA,
WCCTIEIOBAHMS, COCTABIIATH OTYET O MPOJIETaHHON padoTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBHIOMpATh, AHATTU3UPOBATh U WHTEPIIPETHUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U
dbopM mpencTaBiIeHUs, MOITYYaeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIONYJSpHAas JUTEparypa
XUMHUYECKOTO COJIepIKaHMsI, CIIPaBOYHbBIE MOCOOMs, pecypchl HTepHeTa), KpUTHUECKU OlEHUBATH
MIPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO MH(OpMAIIHIO;

YMEHHE TIPUMEHATh Pa3IMYHbIe METOJbI M 3alpOChl MPU TMOUCKE U O0TOOpe MH(pOpMALUU U
COOTBCTCTBYIOIIUX JAaHHBIX, H€06XOHHMBIX JJIs1 BBIITOJTHCHU A y‘IG6HBIX 1 IMO3HABATCJIIBbHBIX 3ada4
ONpeAeNnEéHHOr0 THIA, TPUOOpPETEHHE OMbITa B O0JIACTH HUCHOJB30BaHUS HH(OPMAIMOHHO-



KOMMYHHUKATHBHBIX TEXHOJOTWH, OBIAJCHHE KYJIBTYPOH aKTHBHOTO HCIIOJIb30BAHUS PA3THYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMAJIbHYIO (OopMy TpeacTaBICHUs
UHQOpPMAIMM W WUIIOCTPUPOBATh pPEUIaeMble 33/Ja4d HECIOXHBIMHA CXEMaMH, AWarpaMMaMHy,
apyrumu popmamu rpad@uKy U 1X KOMOUHALIUSAMU;

YMEHHE HCIIOJIb30BaTh M aHAJTU3UPOBATH B IpOIecce YUEOHOW W HCCIIEI0BATEIBCKON
JESITeIbHOCTH HH(POPMALIUIO O BIUSHUH MPOMBIIIICHHOCTH, CEILCKOTO X03CTBA M TPAHCIIOPTA Ha
COCTOSIHHE OKPY’KaIOIIEH MPUPOIHON CPEIBL.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/ Uajaora U (MJIn) JUCKYCCUH) IO CYIIECTBY 00CYKIaeMOi
TeMbI, (POPMYITHPOBATH CBOU MPETIOKEHHUS OTHOCUTEIHLHO BBITIOTHEHHSI MPE/TIOKEHHOM 3a/1a4U;

YMEHUS MPEJICTABIIATH IMOJYYCHHBIC PE3yIbTAaThl MO3HABATEIBHOM JACATEIPHOCTH B YCTHBIX H
MUCBMEHHBIX  TEKCTax; JIelaTh MPE3CHTAIMIO PE3yJbTaTOB  BBIMIOJHEHUS  XUMHUYECKOTO
JKCIIEpUMeEHTa (J7a00paTOpPHOTO OIBITa, JITAOOPATOPHOH pabOThl MO WCCICIOBAHHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOCKTA);

YMEHHUSI Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IO3HABATEIBHOW H
MCCIIEIOBATEIBCKON ESTEILHOCTH MPH PEIICHUH BOSHUKAIOIIMX MTPOOJIEM Ha OCHOBE y4&Ta 00X
WHTEPECOB W COIJIACOBAaHUS TO3HMIUN (0OCYKICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI»,
KOOPIMHAIIVSI COBMECTHBIX JICHCTBUH, ONPEICIICHHE KPUTEPHUEB TI0 OI[CHKE KaUeCTBA BHIMIOTHCHHON
paboThI U ApyTHUE).

PeryasiTuBHble yHUBEpPCAJIbHBbIC YUeOHbIC 1eliCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONpPENENsITh LENU AESITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
3¢ deKTUBHBIE CIIOCOOBI PEUICHUsT YUeOHBIX U TIO3HABATENBHBIX 33/1a4, CAMOCTOATEIHHO COCTABIATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA aIrOPUTM JEUCTBUN NPHU BBINOJHEHUU 3aJlaHUM C YYETOM
[IOJIyYEHUSI HOBBIX 3HaHMM 00 H3ydaeMblX OOBEKTaX — BEIIECTBAX U pEAKLHUsAX, OLIEHHWBATH
COOTBETCTBUE IIOJIyYEHHOTO pe3ynbTaTa 3asBICHHOM 1EeIM, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIOBUU 3a/laHUM.

IIpenmeTrHble pe3yabTaThl
B cocraBe mnpeaMETHBIX pPE3YyNbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO  COJAEpIKaHUS,

YCTQHOBJICHHOTO  JITaHHOM  (peaepanbHOl  paboyeil  IporpaMMoi, BBIAEISAIOT:  OCBOEHHBIE

00y4aroIMMUCs HayyHbl€ 3HAHHsI, yMEHUS U CIIOCOObI IeHCTBUM, criennpuieckue A mpeAMeTHON

obOnactu «XUMHS», BUIBl JIEATEIBHOCTH MO IOJIYYEHHIO HOBOTO 3HAHUS, €r0 MHTEpIIpeTalluy,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX U HOBBIX CUTYAIUIX.
K koHmy oOydeHus B 8 KJjacce rpeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

—  pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSTUN: aTOM, MOJIEKYJa, XUMUYECKUH IJIEMEHT,
IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOAHAsS), BaJICHTHOCTD,
OTHOCUTEJIbHAsI aTOMHAas M MOJIEKYJIIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBas JA0JII XUMHMUYECKOTO 3JIEMEHTAa B COEIMHEHHMH, MOJSPHBIH O00BEM, OKCHI,
KHCIIOTa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakius, KiacCU(UKAIMs pPEeakUUi: peaklUud COCIWHEHMs, PEaKLUH pas3sIoKEHUs, PeaKkluu
3aMEIIeHMs, peaklHu OOMeHa, 3K30- M DHHJIOTEPMUYECKHE peaklHH, TeraoBod s¢dekt
peaknuu, SApO aToMa, S3JEKTPOHHBIM CJIOH aroma, aTOMHas OpOUTalb, PAJAUYC aTOMa,
XUMHYECKasl CBA3b, MOJISIPHASI M HETOJIIpHAsi KOBAJIEHTHAs CBSI3b, HOHHAs CBSI3b, MOH, KaTHOH,
aHHMOH, PacTBOP, MAacCOBas JI0JIs1 BELIecTBA (MPOLIEHTHAsA KOHIIEHTPAIUs) B PAaCTBOPE;

—  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX MOHSATUN M MPUMEHSTbh 3TH MOHSATHUS
IIPY OIIMCAHWUM BELECTB M UX NPEBPAICHUN;

—  HCHOJb30BaTh XMMHUYECKYIO CHMBOJIUKY JJIsi COCTaBlIeHHs (OpPMys BEIIECTB W ypaBHEHUN
XUMHUYECKHUX PEAKIIM;

—  OIpeAensTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTENEHb OKHCIIEHUS
9JIEMEHTOB B OMHAPHBIX COCTUHEHHUSX, MPUHAUIEKHOCTh BEIIECTB K ONpPEAeIEHHOMY KiIaccy



CoemMHEHWH 10 ¢dopMmynaM, BHJ XUMHUYECKOH CBs3U (KOBAJICHTHAasT W HWOHHAs) B
HEOPTaHMYECKUX COCTUHECHHUSIX;

packpeiBaTh cMbIchn Ilepmogmueckoro 3akona JI. WM. MengeneeBa: J1€MOHCTpUpPOBATh
MOHUMaHHE MEPHOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT MX IMOJIOKEHHS
B [lepuonuyeckoii cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYeHHS, 3aKOHa ABOTaIpO;

ONMCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy Ileproanueckoil cUCTeMbl XUMHYECKHX
9JIEMEHTOB: pa3InyaTh MOHATHS «TJaBHas moAarpymnna (A-rpymma)» u «moOouHas moarpymnmna
(b-rpymnma)», Manble U OoNbLINE MEPUOMABI, COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE MMEIOTCS B
tabnuue «[lepuonnyeckas cucrema xumuueckux snemenToB Jl. Y. MenaeneeBa» ¢ 4ucioBbIMU
XapaKTepUCTHKAMU CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijpa, ooiiee
YHCIIO 3JICKTPOHOB M PACHpPE/IC/ICHNE UX 0 3JICKTPOHHBIM CII0SIM);

KJ1accu(UIUPOBaTh XUMUYECKHE FIEMEHTHI, HEOPIraHUYECKHUE BEIIECTBA, XUMHUECKUE PEaKIIH
(Mo 4Kcy ¥ COCTaBY YYacTBYIOIIUX B PEaKIMU BEIIECTB, IO TEIUIOBOMY 3 (DeEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEpKJas OMHCAHME MpPUMEpPaMU  MOJEKYJISPHBIX ypaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUI;

MIPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KAauyeCTBEHHOIO COCTaBa,
BO3MOYXHOCTH TIPOTEKAHMS XUMHUICCKUX MTPEBPACHUH B PA3JIUYHBIX YCIOBUSX;

BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEUIECTB, MAaCCOBYIO JOJIO
XUMHAYECKOTO 3JIEMEHTa 10 (OpMyJIe COCIMHEHHs, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKON PEaKIuu;

MIPUMEHSTH OCHOBHBIC OIIEPAIIUN MBICIUTEILHON IATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHE,
000011eHIe, cUCTeMaTH3alUI0, KIaCCU(UKALINIO, BBISIBICHHE MPUYNHHO-CIIEICTBEHHBIX CBS3EH
— JI7Is1 U3yYCHHUsI CBOWCTB BEIIECTB M XUMHYECKUX PEAKIIHid, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUS — HaONIoJICHHWe, W3MEpPEeHUe, MOJACTUPOBAaHUE, OKCIEPUMEHT (pealbHBbId H
MBICJICHHBIN );

CJIeIOBATh MPaBUJIaM MOJIb30BAHUS XUMHUUYECKOM MOCYI0i U 1abopaTOPHBIM 000PYAOBaHHUEM,
TaKXKe TMpaBUiIaM OOpalIeHHsT C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHSAMH II0
BBITIOTHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OMBITOB MO TMOJXYYEHHI0 M  COOHpPaHUIO
razoo0pa3HbIX BeHiecTB (BOJOpPOJa W  KHUCIOPOJA), TMPUTOTOBIEHHUIO PacCTBOPOB C
OIpesieIEHHOW MaccOBOM J1ofielf pacTBOPEHHOTO BEILECTBA, IJIAHUPOBATH U MPOBOJIUTH
XUMHAYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHHWIO PACTBOPOB MIETIOYEH M KHCIOT C TTOMOIIBIO
MH/IUKATOPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHK U JPYTHUE).

K KOHIY 06yquI/151 B9 KJjacce MNPEAMCETHBIC PE3YJIbTATBI Ha 0a30BOM YPOBHE HOJI?KHBI

OTpaxkaTh c(POPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

PAaCKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIA,
WOH, KaTUOH, AaHWOH, I[POCTOE  BEIIECTBO, CJIO)KHOE  BEIIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTD, CTENEHb OKHUCIEHUS, XUMHYECKAsl pPEaKLMs, XUMUYECKas CBS3b,
TEII0BOM A((HEKT peakiuu, MOJb, MOJISIPHBIA 00BEM, pacTBOP, DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPONIUTHYECKAs JUCCOIMAIUS, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble M HEOOpaTHUMBIE pPEAKIUH, OKHCIUTEIHHO-BOCCTAHOBUTEIHLHBIE
peaKurH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBIICHHE, AJUIOTPONUS,
aM(pOTEepPHOCTh, XUMUYECKasl CBS3h (KOBAJICHTHASI, MOHHAS, METAJUTMYECKAs ), KpUCTAIITMIECCKAs
peleéTKa, KOppO3Hsl METAJUIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOM pEakluu, MpeIeIbHO
nonyctumas konueHTpanus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUW M NPUMEHATH 3TH MOHATHS
MPY ONMCAHUU BEIIECTB U WX MPEBPAILCHHII;

HCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JUIsl COCTaBJeHHs] (OpMyN BEHIECTB M YpaBHEHH
XUMHYECKUX PEAKIIUI;

ONPEACISITh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHYECKHX JJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOrO COCTaBa, NMPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHHM IO
dbopMynaM, BUJ XUMHYECKOW CBsI3M  (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKas) B



HEOPraHMYECKUX COEIMHEHUSX, 3apsA] MOHA IO XMMHUYECKOH (opmyse, xapakTep cpeabl B
BOJAHBIX pacTBOpax HEOPraHMYECKUX COCAMHEHWMM, THUI KPUCTAUIMYECKOW PpEIIETKU
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuonnueckoro 3akona J[. . MennaeneeBa M J€MOHCTPUPOBATh €r0
[IOHMMaHME: OINHUCHIBaTh M XapakTepu3oBaTh TabiauuHyro ¢opmy llepuonuueckoil cucteMsl
XUMHAYECKHUX 3JIEMEHTOB: pa3inuaTh MOHATHUS «IJIaBHAs MOATpyMIa (A-TpyIma)» U «o0oyHast
noarpynna (b-rpynma)», mansle u OoiblIne NEPUOIbl, COOTHOCUTh O00O3HAYEHMs], KOTOpbIE
UMEIOTCA B INEPUOJUYECKON TaOJauIe, ¢ YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHUSI aTOMOB
XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi]l AApa, 00LIee YUCIIO JIEKTPOHOB U paclpeieieHue ux
[0 DJIEKTPOHHBIM CJI0SIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B H3MEHEHMU CBOMCTB
JJIEMEHTOB U MX COEAMHEHUH B Ipejesax MaJlbIX MEPUOJOB U TJIaBHBIX MOATPYHI C YYETOM
CTPOCHMS UX aTOMOB;

KJ1accu(UIUPOBaTh XUMUYECKHE FIEMEHTHI, HEOPIraHUYECKHUE BEIIECTBA, XUMHUECKUE PEaKIIH
(Mo umcily W COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo
WU3MEHEHHUIO CTENEHEN OKUCIECHUSI XUMUYECKUX JIEMEHTOB);

XapaKkTepu3oBaTh (ONMUCHIBAaTh) OOIIME M CHEHU(PUUECKUE XUMHUYECKHE CBOMCTBA MPOCTBIX U
CJIOKHBIX BEILIECTB, MOATBEPKAAsi ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpPaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOIUTHUECKON JUCCOLMALMU KUCIIOT, 1IEJI0UYEN U CoJiel, TIOJIHbIE
U COKpall€HHblE YpaBHEHHUS peakuMid HOHHOrO OOMEHa, ypaBHEHHMs  peakLui,
MOJATBEPIKIAIOIIUX CYIIECTBOBAHUE TI'€HETHMUYECKON CBSA3M MEX]y BEIIECTBAMU pa3IUYHbIX
KJIACCOB;

pacKpblBaTh  CYLIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUi  MOCPEICTBOM
COCTaBJICHUsI 3JIEKTPOHHOTO OajlaHCca ATUX peakiuii;

[IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHMS, BO3MOKHOCTH
IIPOTEKAHNS XMMUYECKUX IPEBPAILECHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILLECTB, MACCOBYIO JIOJIO
XMMHUYECKOI0 3JIeMEeHTa 10 (opMyse COeIMHEHMs, MAaCCOBYIO JOJIIO BEIECTBa B PacTBOpE,
IIPOBOAUTH PAcU€Thl [0 YPaBHEHHIO XUMUYECKOM peaKuy;

co0Jr01aTh MpaBUIIa MOJIb30BAaHUS XUMUYECKOH MOCYI0M M 1a00paTOpHbIM 000pYAOBaHUEM, A
TaK)Ke MpaBuia oOpalleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU IO BBIMOJIHEHUIO
71a00paTOPHBIX XMMHYECKHX OIBITOB IO TOJIYYEHHIO M COOMPaHMIO ra3000pa3HbIX BEIECTB
(aMMMaKa 1 yTriaeKucioro rasa);

IIPOBOAMTH PEAKIUM, TMOATBEPKIAIOIINE KAadeCTBEHHBI COCTAB DPA3JIMYHBIX BEILECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpOMUI-, HOAM-, KapOoHaT-, docdar-, CUIMKAT-,
cynb(ar-, THAPOKCHUI-MOHBI, KATHOHBI aMMOHHS U MOHBl HM3yYEHHBIX METAJIOB,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;

IIPUMEHSITh OCHOBHBIE OIIEPALIMH MBICIIUTEIBHON AESITEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHUE,
0000111eHIEe, CUCTEMATH3alUI0, BbISIBJICHHE MPUYUHHO-CIICJCTBEHHBIX CBSI3€H — I M3Y4YEHHUS
CBOMCTB BELIECTB M XMMHMYECKHX PpEaKLUH, €CTECTBEHHO-HAyYHbIE METOJABl IO3HAHUA —
Ha0Jt0/IeHne, U3MEPEHNE, MOJIEINPOBAHNE, IKCIIEPUMEHT (pealbHbIN U MBICIICHHBII ).



Temamuueckoe naanupoeanue

8 knacc
Ne Komn-Bo N3 aux
Tema

n/n 4acoB K.p. [Ip.p.
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA

11 Xumuss — BakHasg o00JIaCTb €CTSCTBO3HAHMS U 5 5

' MPAKTUYECKOHN JCITETLHOCTH YeTIOBEKa

1.2 | BemecTBa 1 XUMHYECKHE PEAKIIUU 15 1
Pa3nen 2. Baxkneiimme npeacTaBjieHnsi HEOPraHNYECKUX BelIeCTB

2.1 | Bo3nyx. Kucnopog. [lonstue 06 okcumgax 6

2.2 | Bomopon. [ToHsiTHE 0 KUCIOTaX M COJISAX 8 1

2.3 | Bona. PactBopsl. [ToHsTHE 00 OCHOBaHMSIX 5 1 1

2.4 | OcHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHCHUM. 11 1 1

Paznen 3. [lepunoanyeckuii 3aKoH U MePUOANYECKAsT CUCTeMa XUMUYecKHX jiemenToB /1. U.

MenaeneeBa. CTpoeHne aTomMa. XuMu4eckasi CBsizb. OKHCIUTEIbHO-BOCCTAHOBHTEIbHAN

peakuus
[Tepuonuyeckuii 3aKOH U MEPUOUUECKAs CUCTEMA
3.1 | xummueckux snemenToB J[. . Menneneena. 7
Crtpoenue aToma
3. Xumunyeckas cBsizb. OKHCIUTENIBHO- 8 1
' BOCCTaHOBHTEIbHAS PEAKIIHSI
4 [ToBTOpEHME 3
Hroro 68 4 6
9 knacc
Ne Kou-Bo N3 nux
Tema
n/m 4acoB K.p. IIp.p.
Pasnen 1. BemecTBo U XuMHu4ecKHe peakun
11 [ToBTOpenue u yriyOneHrue 3HaHU OCHOBHBIX 5 1
' paszenos Kypca 8 kiacca
1.2 | OcHOBHBIEC 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITHIA 4
13 DIEKTPOTUTHYECKAS TUCCOHANNsA. XUMUIECKHE g 1 1
peaKIMy B pacTBOpax
Pa3nes 2. HemeTanbl M X COeIMHEHUS
21 OOmast XapakTepHCTUKAa XHMHYECKHX DIIEMEHTOB 4 1 1
' VIA-rpymmst. ['anorenst
29 OOmast XapakTepHCTUKAa XHUMHYECKHX DIIEMEHTOB 5
' VIA-rpynmel. Cepa u €€ coeiluHeHus
53 OOmiast XapakTepuCcTUKa XHMHUYECKHX JIIEMEHTOB 7 1
' VA-rpynnsl. A30T, Gocdop 1 UX COeUHEHUS
OO11ast XapakTepUCTHKA XUMHUECKUX JIEMEHTOB
2.4 | IVA-rpynmsl. YTaepon U KpeMHHH U UX 8 1
COCIMHEHUSI.




Pa3gen 3. MeTaauabl M UX COeAUHEHU A

3.1 | OOmmue cBOMCTBa METAILIOB 4
3.2 | Baxueiiniie MeTayuibl 1 UX COSTUHEHUS 16

Pa3znen 4. Xumus 1 oOKpysKamomas cpeaa
4.1 | BemecTBa U MaTepHaIbl B )KU3HH YEJIOBEKA 3
5 [ToBTOpenue 3
Hroro 68
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