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®denepanpHas pabovas mporpaMma Mo XUMHUHU I OOYYAIOIIMXCS € 3a7EPKKOU TICUXHUIECKOTO
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus MOATOTOBICHA HA OCHOBE Dee-
PAILHOTO TOCYIapCTBEHHOI'0 00pa30BaTEIHbHOIO CTaHAapTa OCHOBHOTO 001iero oopasosanus (IIpukas
Munnpocsenienust Poccuu ot 31.05.2021 1. Ne 287) (naniee — ®I'OC O0O0), OenepanbHOi aganTupo-
BaHHOW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO O0IIEro o0Opa3oBaHUs AJsi 0OydYarOMIMXCsl C Orpa-
HUYEHHBIMHU BO3MOKHOCTSIMHU 3710poBbs (IIpuka3z Munnpocsemenus Poccuun ot 24 HosOpst 2022 1. Ne
1025), ®enepanbHoil paboyeil MporpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHUs 10 Y4eOHOMY MpPEIMETY
«Xumus», OenepanbHON TpOrpaMMbl BOCIUTAHUS, C YYETOM PACIpEeIeHHbIX M0 KilaccaM MpOoBepsi-
eMbIX TpeOoBaHMI K pe3ynbraTaM ocBoeHus DenepanbHON alanTUPOBAHHON 00pa3oBaTEIbLHOM MPO-
rpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHus sl 00YYaIONINXCS C 3a/ICPKKOM IICUXUIECKOTO Pa3BUTHUS U
AJIEMEHTOB COJCPKAHMS, MTPEICTABICHHBIX B YHUBEPCATLHOM Koaudukarope mo xumuu, Kormnenmnuu
MpernojaBaHus y4eOHOTo mpeaMera «XUMHS» B 00pa3oBaTelbHBIX opraHu3anusx PO, peanusyonmx
OCHOBHBIE 00111€00pa30BaTEIbHBIEC TPOTPAMMBI.

B 8 kiacce B COOTBETCTBUU C y4EOHBIM IUIAHOM IIKOJIBI M TOJIOBBIM KaJICHJApHBIM TpaduKoM Ha
YPOKU XUMHH OTBOAUTCS 68 4 (2 4 B Henemto, 34 yueOHbIe HEeN).

PaGouas mporpamma oTpaxkaeT coiepkaHue OOy4eHHUS MPEeaMETy «XUMHUS» C YUETOM OCOOBIX
oOpa3zoBatenbHbIX MoTpedHOoCcTel oOyuatonuxces ¢ 3[1P. OBnanenue yueOHBIM MPEAMETOM «XHUMHUSD)
MIPEJICTABIISIET OMPEICICHHYIO TPYIAHOCTh it oOydarommxcsi ¢ 3[IP. DTo cBs3aHO ¢ OCOOCHHOCTAMU
MBICITUTEIIBHOHN JIEATEIIBHOCTH, IEPUOAMICCKUMH KOJICOAaHUSIMU BHUMAHUS, MAJIbIM 00BEMOM TIaMSITH,
HEJIOCTAaTOYHOCTHIO OOIIETro 3amaca 3HAHWM, MOHMYKEHHBIM IMO3HABATEIbHBIM HHTEPECOM U HHU3KUM
YPOBHEM PEUYEBOT0 Pa3BUTHSI.

Jl11g peoioyieHus TpyJHOCTEH B M3yUeHUHU yueOHOTro mpeameTa «XuMus» HeoOXoauma ajanTa-
1us o0beMa U Xapakrepa yueOHOTro MaTepuaia K MO3HaBaTEIbHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu
o0yJaromuxcs, y4eT UX 0COOCHHOCTEH pa3BUTHSI: UCIIOIb30BAHKUE aJITOPUTMOB, BHYTPUIIPEIMETHBIX U
MEXIMPEIMETHBIX CBsI3€H, IOCTENEHHOE YCIOKHEHNE U3y4aeMOoro MaTepuarna.

Oco0eHHOCTH 0TOOpPA U A1ANITAIIUM Y4eOHOT0 MaTepHasia Mo XUMHHU

OOyuenue y4eOHOMY TpeaAMeTy «XUMHUS» HEOOXOIUMO CTPOUTH HAa CO3/IaHUHM ONTHMAJBHBIX
YCJIOBHM Il YCBOGHHUSI MporpaMMHOro martepuasia oOydarorumucs c¢ 3[1P. Bonbmioe BHUMaHue
JOJDKHO OBITH YACIEHO 0TOOPY y4eOHOro MaTepHaia B COOTBETCTBUU C MPUHIIMIIOM JIOCTYITHOCTH MPHU
COXpaHeHUHU o01ero 6azoBoro ypoBHs. OH JIOMKEH MO COAEPX aHUIO U 00beMy OBITh alaliTUPOBAH-
HbIM [T oOy4aromuxcsi ¢ 3[IP B cooTBeTcTBUM ¢ MX 0COOBIMU 00pa30BaTENbHBIMH MOTPEOHOCTAMHU.
Crnenyet obnerunTh oBnazeHue MatepuanoMm oOydarommumucs ¢ 3[1P mocpeacTBoM ero aerarbHOTO
OOBSICHEHHS C CHCTEMaTHYECKHUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKOW B MPUMEHEHUU 3HAHHMA C
WCIOJIb30BAHUEM TPHUEMOB aJTOPUTMHU3AIMHA U BH3YaIbHBIX OMOP, O0YUCHHS CTPYKTYPUPOBAHHIO Ma-
Tepuana.

Bosnbmioe 3HavueHue 7S TIOTHOIICHHOTO YCBOCHHUSI YyUeOHOTO Marepuana MMEeT Ormopa Ha Mex-
MIPEIMETHBIC CBS3M BOIPOCOB, M3y4aeMbIX B JIAHHOM Kypce, ¢ TAKUMHU YYeOHBIMH IpeIMETaMH Kak
«[eorpadusy, «duzukay, «buonorus». [1o3Bossis paccMaTpuBaTh OJUH U TOT XKe y4eOHBIH MaTepHal
C pa3HBIX TOYEK 3PEHHS, MEXKIIPEAMETHBIE CBS3H CIOCOOCTBYIOT €r0 JIYYIlIEMY OCMBICICHHUI0, Ooee
MIPOYHOMY 3aKPETICHHUIO MTOJIYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHM.

[Ipu moAroTOBKE K YpOKaM Y4YHUTENb TOJKEH MPeayCMOTpeTh (hopMHpOBaHHE y 0OYJArOIIUXCS
YMECHHH aHAJU3UPOBATh, CPABHUBATH, 0000IIATh H3ydaeMblid MaTepHall, TUIAHUPOBATH MPEICTOSITYIO



paboTy, OCYIIECTBIATH CAMOKOHTPOJIb. He00X0AMMO MOCTOSHHO CIEANTH 32 MPAaBIIIBHOCTBIO PEUEBO-
ro oopMIIeHHS BBICKa3bIBaHUi oOyuatomuxcs ¢ 311P.

B cBs3M ¢ 0COOCHHOCTAMU MOBENEHHS U JIesTeNbHOCTH, oOydatonmuxcs ¢ 3[1P (pacTopmoxkeH-
HOCTh, HEOPTaHM30BAHHOCTh) HEOOXOAUM CTPOKAUIINI KOHTPOJIb COOJIIOJICHUS TPAaBUJI TEXHUKH 0€3-
OIAaCHOCTH IIPH MPOBEACHUH TA00PaTOPHBIX paboT B XUMUYECKOM KaOWHETe.

IIpumepHbie BUABI JesATeabHOCTH oOy4yarommuxcsa ¢ 3IIP, o0ycioB/ieHHble 0c00bIMHM 00pa3oBa-
TeJbHBIMH MOTPEOHOCTAMH M 00eclevYnuBaIONIie OCMbICJIEHHOE 0CBOEHHE COJAepP:KaHuU 00pa3o-
BaHUs MO npeaMeTy « XUMHUA»

Conepxanue BUAOB AesTeabHOCTH oOyuaromuxcsa ¢ 3IIP Ha ypokaX XMMHHM ONpENEseTcs] ux
ocoObiMU 00pazoBaTenbHBIMU MOTpeOHOCTAMU. [ToMuMmo mmpoko ucnoas3zyemeix B @OIT OO0 06-
IIUX JJIS BceX 00y4arommXcsi BUIOB JACATEIBHOCTH CIIEAYeT YCUIIUTh BUBI ACATEIBHOCTH, CIenn(puy-
HBIC JUIS TAHHOW KaTETOPHH O0YyYaroIuXcs, Uil 00eCTIeYeHNs OCMBICIEHHOTO OCBOCHHUS CO/IEPIKAHUS
o0pa3oBaHUs MO IPEAMETY: YCUICHHUE MPEAMETHO-IIPAKTHUECKON NeSTEIbHOCTH C aKTUBH3AIlHel CeH-
COPHBIX CHCTEM; YepEJOBaHHE BHUJIOB AESITEIbHOCTHU, 33aICHCTBYIOIINX Pa3IMYHbIE CEHCOPHBIE CHCTE-
MBbI; OCBOEHUE MaTepuaia ¢ ONOPOii Ha aJTOPUTM; «IIOIIATOBOCThY B U3yUYEHUHN MaTepuaa; UCIOJIb30-
BaHUE JIOMOJHUTENbHON BHU3yalbHOW OMOPHI (IUIaHbI, 00pa3libl, CXeMbl, Ia0JOHbI, OMOPHbIE TaOIH-
1e1). s pasButus y odyuatommxcs ¢ 3IIP ymenus nenath BBIBOIBI, (POPMUPOBAHHS TPAMOTHOTO pe-
YEeBOr'0 BbICKA3bIBAaHUSI HEOOXOJMMO HCII0JIb30BATh ONOPHBIE cI0Ba U Kiuiie. Ocodoe BHUMaHUE clie-
IyeT yJIeIUTh 00YYEHUIO CTPYKTYPUPOBAHHUIO MaTepuaia: COCTaBJIEHUE PUCYHOUHBIX U
BEpOATIBHBIX CXEM, COCTaBJIEHHE TabJIUL], COCTABICHUE KJIACCU(PUKALUU ¢ 0003HAUEHHBIMU OCHOBaHU-
MU JUTS KJIacCU(UKALIMY U HATIOJHEHHUE UX IPUMEpPaMU U JIp.

[IpumepHas TemaTuyeckas U TepMUHOIOrHYeckas jJekcuka coorserctsyer @OIT OO0.

g o6yqaromuxcs ¢ 3P cyiecTBeHHBIMU ABISIOTCS MPUEMBI PAOOTHI ¢ IEKCUYECKIM MaTepu-
aiom 1o npeamery. [IpoBoauTtes crnennanbHas padoTa MO BBEJCHUIO B aKTUBHBIN CIOBaph 00ydaro-
IIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTUU. V3yuaeMble TEPMHUHBI BBOJIATCS HA MOJIHCEHCOPHON OCHO-
Be, 00s13aTeNbHa BU3YyallbHasl MMOJAJIEPKKA, AITOPUTMBI pabOThI C ONPEAEICHUEM, OTIOPHBIE CXEMBI AJIs
aKTyaJu3aluy TEPMUHOJIOTUH.

COJAEP)KXAHUME YYEBHOI'O ITPEIMETA
IlepBoHaya/IbHbIE XMMHYECKHE TOHSATHSA
IIpenmer xumun. Ponp xumuum B Ku3HU 4denoBeka. Tema u BemecrtBa. PU3MUEcKue CBOMCTBA
BEILIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsATHE 0 MeToaX MO3HAHUSA B XUMHUHU. XHUMHS B CHCTE-
Me Hayk. YucTeie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecei.
ATOMBI U MOJIEKYJIbI. XUMHUYECKHE dIeMeHThl. CHMBOJIBI XUMHUECKHUX AJIeMEHTOB. [IpocThie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumnueckas ¢popmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSTHCTBA CO-
craBa BemecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTENbHAsE MOJIEKyJIsipHas Macca. MaccoBast
JIOJISI XUMHUYECKOI0 JICMEHTa B COCAUHCHUH.

dusnuecKnue U XUMHUECKHUE ABJICHHS. XUMHUUECKash peaklus U e€ MPU3HAKU. 3aKOH COXPAHEHUS
MAaccChl BEIIeCTB. XUMHUUECKHe ypaBHeHUs. Kinaccudukaims XuMUYeCKUX peakiuii (COeAMHEHUS, pa3-
JIO’KCHM S, 3aMeIeHUs, 0OOMEHa).

Xumuueckuii IKcnepumenm: 3HAKOMCTBO C XMMHUECKOH MOCYJI0M, ¢ mpaBuiaMu paboThI B Jia-
O0opaTopun U npuéMamu oOparieHus ¢ JabopaTOpHBIM 00OPYIOBAHUEM; U3YUYCHHUE U ONKUCcaHne Hu3u-
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YECKUX CBOMCTB OOpAa3IOB HEOPTAaHMUYECKHX BEIIECTB; HaOMoAcHUE (pu3nyecKkux (IJIaBJICHHUE BOCKA,
TasiHUE JIbJ]a, PACTUpPAHUE caxapa B CTYIKE, KUIICHHE U KOHJEHCAIHsI BOJABI) U XUMUYECKUX (TOpEeHHE
CBEYH, TPOKAIMBAHNE MEAHON TPOBOJIOKH, B3AaMMOJICHCTBHE MeJa ¢ KHCIOTON) SIBJICHH, HAOTIOACHHE
Y ONHUCAHWE NPU3HAKOB NMPOTEKAHUS XUMHUYECKHX peakiuui (pa3ioxkeHHe caxapa, B3auMOJCHCTBUE
CEpHOI KUCIIOTHI ¢ XJIOPHIOM Oapusi, paziokenue ruapokcuaa meau(ll) mpu marpeBanuu, B3anMo/eii-
cTBue xene3a ¢ pactBopom conu Meau(ll)); nzydenune crmocoOoB pazneneHusi cMecerd (C MOMOIIBIO
Mar"ura, QuiIbTpOBaHUE, BbITAPUBAHUE, TUCTIILISALUS, XpoMaTorpadus), MpoBeIeHue OYUCTKH TOBa-
pPEHHOM coiu; HAOJIOJCHHE U OMKMCAaHUE PE3Y/IbTaTOB MPOBEJACHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MACChl; CO3JaHHE MOJIETICi MOJIEeKY (IIapOCTEPIKHEBBIX ).

BakHeiiiue npejacTaBuTe 1M HEOPraHUYECKUX BelECTB

Boznyx — cmech razos. CocraB Bo3znyxa. Kucnopog — anemeHT U npocTtoe BemiecTBo. Haxox-
JICHHEe KUCIIOpoJa B MpUpoze, (HU3NYecKre W XMMHUYECKHEe CBOWCTBA (peakiuu ropenus). OKCHIbL.
[Ipumenenue kucnopoaa. CriocoObl MOTYYEHHs KUCIOPOa B 1a00opaTOpuu U NpoMbIluieHHOCTH. Kpy-
TOBOPOT KUcI0poa B mpupoje. O30H — ainoTpornHas MoAU(UKAIHS KUCIOPOAA.

TennoBoii 3pPexT XUMUUECKOIN peakinK, TEPMOXUMHYECKUE YPABHEHHUS, K30~ 1 DHIOTEpPMUYIE-
CKue peakuuu. TOIIMBO: yroiib U MeTaH. 3arpsA3HEHHE BO3/yXa, YCUJICHHE MapHUKOBOro »¢dekra,
pa3pylieHre 030HOBOIO CIIOSI.

Bomopon — snemeHT u mpocToe BemecTBo. HaxoxkmeHnune Bogoposaa B mpupoe, Gpusnueckue u
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE, CLIOCOOBI nonydeHust. Kucinotsl u conu.

KonmuecTBo BemecTBa. Monbs. Monsipaast macca. 3akoH ABoraapo. MoJspHbIi 00bEM Ta30B.
Pacy€tbl Mo XMMHYECKUM ypaBHEHUSIM.

Odusnyeckue cBoiicTBa Bolbl. Bona kak pactBoputens. PactBopsl. HackillieHHbIE U HEHACHIIIIECH-
HbIE pacTBOPHI. PacTBOpUMOCTD BeliecTB B BoAe. MaccoBasi oJisl BEIIECTBA B pacTBOpe. XUMUUYECKUE
cBoiicTBa BoJbl. OcHOBaHUS. Ponb pacTBOpPOB B MpUpOJE M B KU3HHU YeioBeka. KpyroBopoT Bonbl B
npupoe. 3arpsisHeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BO/I.

Krnaccudukanusa neoprannueckux coeauHeHuid. Oxcuasl. Kinaccuduxanus okcuaoB: coiaeodpa-
3ytomue (OCHOBHBIE, KHUCIOTHBIE, amM(pOTEpHBIE) U HecolieoOpasywomue. HoMmeHknaTypa OKCHIOB
(MexxayHapoaHas U TpuBHaibHasi). du3nueckue U XMMHUYECKHE CBOMCTBA OKcUI0B. [lomyuenue okcu-
JIOB.

OcHoBanus. Knaccudukanus ocHOBaHuUI: MET0YM U HEpacTBOpHUMBbIe ocHOBaHUs. HomeHkmary-
pa OoCHOBaHUH (MeXIyHapoaHas U TpuBHaibHas). PU3NUECKHE U XUMHUUECKUE CBOMCTBA OCHOBAHMIA.
[Tonydyenue ocHOBaHUIA.

Kucnotsl. Knaccuduxanus kuciaot. HomeHknaTypa KUcioT (MeXAyHapoAHas U TPUBUAIbHASA).

du3nyeckre 1 XUMHUUECKHE cBoiicTBa KUCIoT. Psar aktnBHOCcTH MeTamioB H. H. bekerosa. ITo-
Jy4YeHHUE KUCIIOT.

Comu. Homenkiarypa cosedt (MeXIyHapoaHass W TpUBUaibHas). DU3HUECKHE U XUMHYECKUE
cBoiicTBa coseil. [Tonyuenue coineil.

I'eHeTHueckas cBsI3b MEXKAY KJIacCaMHM HEOPTaHMUECKUX COCTUHEHUH.

Xumuueckuii IKcnepumenm: KaueCTBEHHOE OINPEAEIECHUE COJEPIKAHUS KUCIOPOAA B BO3IYXE;
nojlydeHue, coOupaHue, paclo3HaBaHUE W M3YUYEHHE CBOMCTB KUCIIOpPOJA; HAOIOJCHHE B3aUMOICH-
CTBHSI BEIIECTB C KHCIOPOJOM M YCIIOBHSI BOBHUKHOBEHHS U MPEKpPAIICHUs TopeHus (moxkapa); o3Ha-
KOMJIEHHE ¢ 00pa3liaMy OKCHJOB U ONMUCAHHE UX CBOICTB; MOIy4YeHHE, COOMpaHUe, paclio3HaBaHUE U
M3Y4YE€HHE CBOICTB BOJOpoja (TopeHue); B3auMoaeiicTeue Bogopoaa ¢ okcugom mMeau(ll) (BosmoxHo
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HCIIOJIb30BaHUE BUI€OMATEpUANIOB); HAOII0AEHHE 00Pa3I[0B BEUIECTB KOJIMYECTBOM | MOJIb; HUCCIIEn0-
BaHHE OCOOCHHOCTEW PacTBOPEHHS BEIIECTB C PA3TUYHON PACTBOPUMOCTHIO; MPUTOTOBIIEHHUE PACTBO-
POB C OIpPENENEHHON MaCCOBOM JI0JIENM PACTBOPEHHOIO BELIECTBA; B3aUMOJICHCTBHUE BOJbI C METAJUIAMU
(HaTpueM U KaJiblieM) (BO3MOXKHO MCIOJb30BaHUE BUIEOMATEPHUAIIOB); ONIPEACIICHUE PACTBOPOB KHUC-
JIOT ¥ LIEJIOYEH ¢ MOMONIBI0 MHAMKATOPOB; HCCIIEJOBAaHNUE 00pa3[0B HEOPraHUUECKUX BEIIECTB pa3-
JUYHBIX KJIAcCOB; HAOIIOJACHHE MU3MEHEHHs] OKPAaCKH MHAMKATOPOB B PAcTBOpaxX KHUCIOT U LIENIOYeH;
u3ydeHue B3aumosenctBus okcuaa meau(ll) ¢ pactBopom cepHoOit KMCIOTHI, KUCIOT ¢ METajulaMu, pe-
Ak HEeHWTpalu3aluy; MOJyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJIHOI'O MeETajlla JIpy-
UM M3 PacTBOpa COJIM; PEIICHHE SKCIEPUMEHTANBHBIX 3a1a4 10 TeMe «BaxHeiue Kkinaccsl Heopra-
HUYECKUX COEIUHECHUIN.

Hepuoauveckuii 3akon u Ilepuoanyeckas: cucrema xumMudeckux jemeHToB /{. U. Men-
neneea. Ctpoenne aToMoB. XuMHu4yeckasi ¢Bsi3b. OKHCINTEIBbHO-BOCCTAHOBHTE/IbHbIE Peak-
1107071

[lepBbie MONBITKU KJIaCCU(PUKALIUKA XUMUYECKUX 2JIeMeHTOB. [loHATHE O rpynmax CXOAHBIX dJie-
MEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METAJIbl, TAJOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTO-
pbie 00pa3yroT aMpOTEepHbIE OKCUIBI U THAPOKCHUIBI.

IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema xXummdeckux 3ineMeHToB 1. M. Meneneesa.
Kopotkomnepruonnas u jymHHONIeproaHas popmsl [leproanyeckoil CHCTEMBI XHMUYECKHX 3JIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynnbl. DU3HYECKHUN CMBICH MOPAIKOBOIO HOMEPA, HOMEPOB MEPHOIA
U TPYIIIBI 2JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX snep. M3oromsl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0onouek aToMoB nepBbIX 20 xumuueckux 31emMeHToB llepuoandeckoit cucremsr 1. . Menneneena.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA 110 ero noyioxkeHuto B [lepuoanueckoii cucreme 1. 1. Men-
JieseeBa.

3aKOHOMEPHOCTH M3MEHEHHUs PaJnyca aTOMOB XMUMHMUYECKHUX AJIEMEHTOB, METAJUNIMYECKUX U He-
METaJUTMYECKUX CBOMCTB IO IpymnmamM u neprojam. 3Hauenue [lepuoandeckoro 3akona u [lepuoanue-
CKOM CHCTEMbl XMMHUYECKHUX JJIEMEHTOB I pa3BUTUA Hayku U npaktuku. [[. 1. Mennenee — yué-
HBIN U TPaXJIaHUH.

Xumuueckasi ¢Bsi3b. KoBaneHTHas (MMOMsIpHAS U HEMOJSPHAs) CBS3b. DJIEKTPOOTPHUIIATEIILHOCTh
XUMHUYECKUX IIIEMEHTOB. MloHHas CBSA3b.

Crenenp oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIponeccsl okucieHus u
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

XUMHUECKUH KCIIEPUMEHT: U3y4eHHe 00pa310B BELIECTB METAJUIOB U HEMETAJJIOB; B3aUMO/IEH-
CTBHE T'MIPOKCUA IMHKA C pACTBOPAMHU KHCIIOT U LIEJIOYEH; TPOBEACHUE ONBITOB, HIUTHOCTPUPYIOIINX
MIPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUui (rOpeHue, peakluu pas3yioKEeHHUs, COeIUHe-
HUs).

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI
N3ydyenne xumuu B 8 Kjacce HampaBlIeHO HAa JOCTHIKEHUE OOYYAIOIIMMUCS JIMYHOCTHBIX, METa-
MPEIMETHBIX U MPEAMETHBIX PE3yIbTATOB OCBOCHHSI YI€OHOTO MPEAMETA.
JIMYHOCTHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YNIHTAThl OCBOSHHUS IIPOTPAMMBI OCHOBHOT'O OOIIIETO 00pa30BaHUs IOCTUTAOTCS
B X0J/i¢ 00y4YeHUsI XMMUHU B €UHCTBE yU4eOHON M BOCIHTATENIbHON AesiTenpbHOCTH OpraHu3aiuud B CO-
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OTBETCTBUM C TPAAULMOHHBIMU POCCUMCKMMHU COLMOKYIBTYPHBIMU U JAYXOBHO-HPABCTBEHHBIMH IICH-
HOCTAMMU, MPUHATBIMU B 06H.[€CTB€ npaBujiaMu U HOpMaMu MOBCACHHUA U CHOCOGCTBYIOT mnmponeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUATTU3AIMH 00yUYaIOIIUXCS.

JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:

ITaTpuoTHYecKOro BOCIUTAHUS

1) LLEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY U HAyYHOMY
HacJIeINI0, IOHUMaHUs 3HAYEeHUsI XMMUYECKOM HAayKH B KH3HM COBPEMEHHOI'O OOIIECTBA, CIIOCOOHO-
CTH BJaJeTh JOCTOBEPHON MH(pOpMALUEH O MepeloBbIX JOCTHXKEHUSIX U OTKPBITUSIX MUPOBOH U OTe-
YEeCTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUSAX 00 YCTpOHCTBE MHpa U OOIIECTBa;

I'paxnaHckoro BocnuTaHus

2) MpEaACTaBJICHHA O COHUAJIBHBIX HOPpMAax U NpaBujIax MCKINIHOCTHBIX OTHOIIICHUM B KOJIJICK-
TUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO MOJIE3HOU, y4eOHO-UCCIIEeI0BATEIbCKOM,
TBOPYECKOH M IPYTUX BUIAX JIEATEIbHOCTH; TOTOBHOCTH K pa3HOOOPA3HOW COBMECTHOM JEATEIbHOCTH
IIPU BBINOJIHEHUM Y4EOHBIX, IO3HABATENIBHBIX 33/1a4, BBIIOJIHEHUN XUMHUYECKUX 3KCIIEPUMEHTOB, CO-
31aHUM Y4EeOHBIX IPOEKTOB, CTPEMIJIEHUS K B3aMMOIOHMMAHUIO U B3aUMOIIOMOILIM B IpoIecce ITON
y4eOHOI1 1esITeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MTOBE/IEHUE U MTOCTYNKH CBOMX TOBAapHILEH C MOo-
3ULIUU HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMSI [TOCIEICTBUI MOCTYIKOB;

ILleHHOCTH HAYYHOI'0 MO3HAHMS

3) MUPOBO33PEHYECKUX MPEACTABICHUN O BEIIECTBE U XUMHUYECKON PEAaKIMH, COOTBETCTBYIO-
X COBPEMCHHOMY YPOBHIO Pa3BHUTHA HAYKHW W COCTABJIAIOIIHUX OCHOBY JISA IMOHUMAaHHA CYIIHOCTHU
Hay4YHOM KapTUHBI MUpA; MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIbI, B3au-
MOCBS35IX YEJIOBEKa C IPUPOIHON CPEIoi, O POJIM XUMHH B TO3HAHUY 3TUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIY4YEHUE HOBBIX 3HAHUH 110 XMMHHU, HEOO-
XOZMMBIX AJ1s1 00bCHEHHs HAOI0AaeMBIX IPOLIECCOB U SIBIICHUI;

5) no3HaBaTeabHOM, NHPOPMALIMOHHON U YUTATENbCKON KYNbTYphl, B TOM YMCJIE€ HAaBBIKOB Ca-
MOCTOSTENbHON paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOM JIMTEPAaTypOH, JNOCTYINHBIMU TEXHUYE-
CKHMH CPEJICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHA;

6) uHTEepeca K 0OOYyUEHUIO U MMO3HAHUIO, JTI0003HATENIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K Ca-
MOOOpPa30BaHNIO, POEKTHON U HCCIIEI0BATENbCKON JESITENbHOCTH, K OCO3HAHHOMY BBIOOpY Hampas-
JIEHHOCTHU ¥ YPOBHS 00Yy4€HHUS B JaJIbHEHIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbS

7) 0CO3HaHUS LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUS MOCIEACTBUN M HENPUATHUS BPEAHbIX MpUBbIUEK (ynorpebiie-
HUS alIKOT0Jisl, HAPKOTHUKOB, KYpeHHUs), HEOOXOJMMOCTH COOIIIO/IEHHs MpaBMJl O€30MaCHOCTH MpH 00-
pali€eHu ¢ XUMUYCCKUMHU BEIICCTBAMU B 6I>ITy n pCaHBHOﬁ KHU3HHU,

Tpynosoro Bocnutanus

8) nHTepeca K MPaKTHUECKOMY M3YUYEHMIO Npodeccuil M TpyJa pa3IudyHOro poja, YBaKEHUE K
TPpyLy W pe3yiapTaTaM TPYAOBOW JEATEIBHOCTH, B TOM YHCIE HAa OCHOBE NPUMEHEHUs IPEAMETHBIX
3HaHUH MO XMMHUHU, OCO3HAHHOTO BBIOOpa MHIMBHUIYAJIbHON TPAEKTOPUU MPOJOIDKEHHUS 00pa30oBaHus ¢
y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIECTBEHHBIX MHTEPECOB M MOTPEeOHO-
CTeH; yCIemHON npodecCHOHANbHON NEesITeIbHOCTH U PA3BUTUS HEOOXOAMMBIX YMEHMI; TOTOBHOCTb
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpee;

IKOJI0TrH4eCKOro0 BOCIIUTAHUA



9) sKosOrHYecKy 1en1ecoo0pa3HOro OTHOLIEHUS K MPUPOJAE KaK MCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAaHUS IIEHHOCTH 370POBOr0 U 0e30macHoro odpasa >KM3HH, OTBET-
CTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY M NICUXHUYECKOMY 3I0POBBIO, OCO3HAHUS IICH-
HOCTHU COOJIO/ICHUS MPaBUJI OE30IaCHOTO MOBEIEHHS pU paboTe C BEIIECTBAMHU, a TAK)KE B CHTYyallH-
SIX, YTPOXKAOUIUX 3J0POBBIO U )KU3HH JIFOIEH;

10) ciocoOHOCTH IPUMEHSTH 3HAHHUS, [TOJIydaeMble PU U3YUYEHUU XUMUHU, JJIs PElIeHus 3a1a4,
CBSA3aHHBIX C OKPYXKAIOIIEH MPUPOIHON CPeIoi, OBBILIEHNS YPOBHS YKOJIOTMYECKON KYJIbTYpbI, OCO-
3HAHUA TJI00AILHOTO XapaKTepa SKOJOTHYECKHX MPOoOJieM U MyTed UX pelleHUs MOCPEACTBOM METO-
JIOB XUMHH;

11) 3KOIOTrUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIbHOM, KOMMY-
HHUKAaTUBHOM U COLMAJIbHOW MPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI
B cocraBe meranpeIMETHBIX pPe3y/lbTaTOB BBIICIAIOT 3HAUUMbIE A1 (POPMHUPOBAHUS MUPOBO3-

3peHHsl OOIeHaY4HbIe OHATH (3aKOH, TEOpHsl, IPUHLIUI, TUIIOTe3a, (PaKT, CUCTeMa, IPOLIECC, IKCIIe-
PUMEHT U JIp.), KOTOpPBIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX y4EOHBIX MpeAMeTax U MO3BOJISIOT
Ha OCHOBE 3HaHUI U3 3TUX NpPeAMETOB (OPMHUPOBATH MPEACTABICHUE O L[EJIOCTHOM Hay4HOM KapTHHE
MHUpa, U YHUBEpCaJbHbIe yueOHbIE NEHCTBUS (IO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE),
KOTOpBIE 00ECIIeYNBAOT (OPMHPOBAHNE TOTOBHOCTH K CAMOCTOSITEILHOMY IUIAHHPOBAHUIO M OCY-
LIECTBJICHUIO YU€OHON JESITEbHOCTH.

MertarnpenMeTHbIe Pe3yIbTaThl OCBOSHHSI 00Pa30BaTEIBHON MPOrpaMMBbl TI0 XUMHUH OTPAXKAIOT
OBJIaJICHUE YHUBEPCAJIbHBIMU [103HABATEIILHBIMY ICHCTBUSMU, B TOM YHCIIE!

ba3oBbIMH JIOTHYECKUMH el CTBHAMHA

1) yMeHHeM HCIOb30BaTh NPUEMBI JIOTHYECKOTO0 MBILIUIEHHUS TP OCBOCHUU 3HAHUMN: pacKpbI-
BaThb CMBICI XUMHMUYECKUX MOHATHH (BBLACIATH WX XapaKTepHble MPU3HAKH, YCTAHABIMBATh B3aWMO-
CBSI3b C JIPYTMMHU MOHSTUSAMH), UCIOIb30BATh MOHATHS JIIs1 OOBACHEHUS OTIENbHBIX (DAaKTOB U sBIIE-
HUM; BBIOMpaTh OCHOBAHUS U KPUTEPHUH JUIsl KJIACCU(PUKALNKA XMMHUYECKUX BEIIECTB M XUMHUYECKHX
peaxkuuii; ycTaHaBIMBaTh IPUYMHHO-CIICACTBEHHbBIE CBSI3U MEX]Yy O0bEKTaMH HW3Y4YEHMsSI; CTPOUTSH JIO-
TMYECKHE pacCyXJIeHUs (MHAYKTUBHBIE, J€TyKTUBHBIE, [10 aHAJIOTHH); 1E1aTh BHIBOJIbI U 3aKIFOUEHUS;

2) yMEHHMEM NpPHUMEHSTh B Ipoliecce MO3HAHMS MOHATHUS (IIPEIMETHBIE U METaNpEeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIOIb3yEMbIE B XUMHUHU, TPEOOPa30BhIBATh MIUPOKO MPUMEHsE-
Mbl€ B XMMHMU MOJICJIbHBIE MPEICTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYECKas
¢dopMyna U ypaBHEHME XMMHUYECKOH PeaKkLUu — IpU PEUIeHHH y4yeOHO-ITO3HaBaTeIbHBIX 3a]ad; C
Y4ETOM 3THX MOJEIBHBIX IPEICTAaBICHUM BBISABIATH M XapaKTEPU30BaTh CYHIECTBEHHbBIE IPU3HAKU
U3Y4aeMbIX OOBEKTOB— XMMHYECKHX BELIECTB M XMMHUYECKUX PEaKLUi; BBISBIATH OOILIME 3aKOHO-
MEPHOCTH, NMPUUYUHHO-CJIEJCTBEHHbIE CBSI3U M MPOTUBOPEUMS B M3y4aeMbIX IPOLIECCaX U SBICHMSX;
npeagaraTb KpUTEPUH IS BBISABICHUS 3THUX 3aKOHOMEPHOCTEM U NMPOTUBOPEUUH; CAMOCTOSATEIBHO
BBIOMpATh CIIOCO0 peleHus yueOHOM! 3a1auul (CpaBHUBATh HECKOJBKO BAPUAHTOB pEIICHHUs, BHIOMPATh
HaunboJee MOAXOAIMHUN ¢ y4ETOM CAaMOCTOSITEIILHO BBIICIIEHHBIX KPUTEPHUEB);

ba3oBbeIMH HcC/I€10BATEIBCKHUMH 1eiCTBUAMH

3) yMEHMEM HCIOJB30BaTh IOCTaBJIECHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTa IIO3HAHUs, a
TaKXe B KayecTBE OCHOBBI JUII ()OPMHUPOBAHUS TMIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBae-
MBIX CYKJICHUH;



4) npuoOpeTeHne ombiTa MO IJIAHUPOBAHUIO, OPTraHU3AIMN U MPOBEACHUIO YUYCHUUYECKUX IKC-
NEPUMEHTOB: YMEHHE HAOII0IaTh 32 XOJI0M IPOIecca, CAaMOCTOSATENIEHO POTHO3UPOBATh €0 Pe3yIlb-
TaT, GOpMyIHpoBaTh 000OIICHNST U BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO OMNBITA, MCCIEIOBAHUSA,
COCTaBJISITh OTYET O MPOICTIaHHON padoTe;

PadoToii ¢ undgopmanuei

5) ymeHueM BbIOMpaTh, aHAIU3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIUIO PA3IMYHbBIX BHI0B
1 GopM IpeCTaBICHUSA, TOTYYaEMYI0 U3 Pa3HBIX UCTOYHUKOB (Hay4HO-TIOMYJIApHAS JIMTEpaTypa Xu-
MHUYECKOT0 COJEpKaHUsl, CIIPaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa); KpUTUUECKH OLIEHUBAThH IPO-
TUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

6) yMEHUEM MPUMEHSITH PA3IMYHBIC METOABI M 3aIIPOCHI IIPU TIOUCKE U 0TOOpe MH(POpMAIH U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOIUMBIX JUIS BBIMIOJIHEHUs YYE€OHBIX W TO3HABATENIBHBIX 3a/1a4
ONpeAeNEHHOr0 THUIA; NPHOOPETEHHE OmbiTa B OOJACTH HCIOJB30BaHHUS WH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIAJCHUE KYIbTYPOl aKTUBHOTO MCIIOJIb30BAHUS PA3JIMUHBIX MTOUC-
KOBBIX CHCTEM; CAMOCTOSATEIbHO BHIOMPATh ONTUMANIbHYIO (hOpMY Ipe/icTaBiIeHus] HHGOPMAIUU U WJl-
JIOCTPUPOBATh pelllaeMble 3a7]aul HECIOKHBIMH CXeMaMH, IharpaMMamu, IpyrumMu ¢popmamu rpadu-
KM U UX KOMOUHAIUSIMU;

7) yMEHUEM HCII0JIb30BaTh U aHATU3UPOBATH B MpoIlecce yueOHON U UCCIIeI0BaTeNbCKON J1esi-
TEJBHOCTH MH(POPMALIUIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIOPTA Ha CO-
CTOSIHUE OKPYXKAIOIIEH IPUPOJHON Cpebl;

YHuBepcaaibHBIMH KOMMYHHUKATHBHBIMH JeCTBUSIMU

8) yMeHneM 3aJiaBaTh BOIPOCHI (B XOJI¢ AWAJIOTA W/WIH JTUCKYCCHH) IO CYHIECTBY 0OCYyXae-
MO#1 TeMbl, HOPMYITHPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BHITIOJHEHHS MPEAIOKEHHOM 3a/1a4u;

9) npuoOpeTeHne OnbITa MPE3EHTAIUN PE3YIbTATOB BBIMOTHEHHUS XUMUYECKOTO HKCIIEPHUMEHTa
(;mabopatopHOro ombiTa, 1a00paToOpHOI pabOTHI MO KUCCIIEIOBAaHUIO CBOMCTB BEIUIECTB, YU€OHOTO MPO-
€KTa);

10) 3aMHTEpPECOBAHHOCTh B COBMECTHOM CO CBEpCTHUKAMU MO3HABATEIBLHONW M HCCIIEI0BATEIb-
CKOH JeSATEeNIbHOCTH IPU PELIEHUH BO3HUKAIOLIMX MPOOJIeM Ha OCHOBE yu€Ta OOIIKMX MHTEPECOB U CO-
rJIacOBaHMs MO3ULUN (00CYX/eHHs, OOMEH MHEHHSMH, «MO3TOBBIE LITYPMBI», KOOPJIMHAIUS COB-
MECTHBIX JIEUCTBUH, OIIpe/ie]IeHHE KPUTEPHUEB 110 OLIEHKE KaueCTBa BHIITOJIHEHHOMN paboThI U Ap.);

YHuBepcaabHBIMH PeryJasTUBHBIMH 1€ CTBUSIMU

11) ymeHHneM caMOCTOSITENTFHO ONPEAEIATh LEeTH AesTeNbHOCTH, TNIAHUPOBATh, OCYIIECTBIIAT,
KOHTPOJHMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIESATEIBHOCTH, BEIOUpATh Hambosee
s dekTrBHBIE CTIOCOOBI pelleHrs y4eOHBIX U MO3HAaBaTEeNbHBIX 3aj]a4, CAMOCTOSITETFHO COCTaBISAThH
WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIN aJTOPUTM JEHCTBUM MPU BBHIMOIHEHUH 3aJaHUN C YYETOM TOJTY-
YEHUsI HOBBIX 3HAHHUI 00 M3ydaeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE
[IOJIyYEHHOT'O pe3yJibTara 3asBJIECHHON LENH;

12) ymeHueM HCIonb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, PEJIaraéMble B YCIOBUU 3aJIlaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe npenMeTHBIX pe3yJabTaTOB MO OCBOEHHUIO 00s3aTENbHOTO COJAEpXKAaHUsS, YCTAaHOBJICH-
HOTO JaHHOM MpHUMEpHOM paboueil mporpamMmoil, BBIAEISIOT: OCBOGHHBIE O0YYarOIIMMUCS Hay4dHbIE
3HaHUs, YMEHHUS U CrocoObl AeHCTBUH, crienuduyeckue i NpeIMeTHONH o0maacTu «XHUMHUSA», BUIBI
JEeSITeIbHOCTH 10 MOJTYYEHHIO HOBOTO 3HAHUS, €r0 UHTEpIpeTaliu, IpeoOpa3oBaHNI0 U TPUMEHEHUIO
B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYalIHsIX.



IIpenmeTHble pe3ynabTaThl OTPaXarOT CHOPMUPOBAHHOCTh y OOYYAIOIIUXCS CIETYIOLIUX yMe-
HUI:

1) packpwvieamsv cmbici OCHOBHBIX XMMUYECKUX TOHSTHIT: aTOM, MOJIEKYJIa, XUMHYCCKUHN dJIe-
MEHT, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH (OAHOPOJHAs U HEOJHOPOJHAsA), BaJICHTHOCTbD,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAsl Macca, Mac-
coBasl JI0Jsl XUMUYECKOI0 3JIEMEHTA B COEIMHEHHUHU, MOJISIPHBIA 00BEM, OKCUI, KHCIOTa, OCHOBAHUE,
COJIb, NIEKTPOOTPHULATENBHOCTD, CTENEHb OKHMCIEHMs, XUMUYECKas peaklus, Kiaccu(uKalus peax-
LUI: peakluy COEAMHEHMs], PEaKLUU pa3jIoKeHUs, PeaklMK 3aMelleHMs], peakluu oOMeHa, 9K30- U
HHIOTEPMHUUYECKHE DPEaKLUU; TEIuIoBOH 3(deKT peakuuu; sapo aToMa, 3JIEKTPOHHBIN ClIOH aToMma,
aToOMHasi OpOHTaJb, pauyc aTOMa, XUMHUECKas CBsI3b, MOJIIPHAS U HETOJIIPHAs KOBAJICHTHAS CBA3b,
HOHHAasl CBSI3b, MOH, KATUOH, aHUOH, pacTBOP, MaccoBas J0J1s BellecTBa (IPOLIEHTHAs! KOHLIEHTpalysl) B
pacTBope;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHHA (CM. 1. 1) U IPUMEHSTH
9TH MOHATUS NPU ONMCAHUY BEILECTB U UX IPEBPALLCHUIA;

3) ucnonvzoeams XUMUYECKYIO CUMBOJIMKY JJIsl COCTaBIICHUST (JOPMYJT BEIIECTB U YpaBHECHHI
XUMUYECKHUX peaKIuii;

4) onpedensimb BaJCHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCMHECHUSX; CTEIICHb OKUCIIC-
HUS 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX; IPUHAJUIEKHOCTD BEUIECTB K ONPEAEIEHHOMY KJIAcCy CO-
eIMHEHHI 110 (GOopMYIIaM; BHJI XMMUYECKOH CBS3U (KOBAJICHTHASI M MOHHAs) B HEOPTaHMUECKUX COeIH-
HEHMSIX;

5) packpvisame cmwica Tlepuoanyeckoro 3akona JI. M. MengeneeBa: 1eMOHCTPUPOBAThH I10-
HUMaHHE NEePUOINYECKOI 3aBUCMOCTH CBOMCTB XMUMHUYECKUX JIEMEHTOB OT UX IoJiokeHus B Ilepuo-
JMYECKOW CHCTEeME; 3aKOHOB COXpPAHEHHUS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4€HUs1, 3aKOHa ABOTaipo; ONUCHIBAaTh U XapaKTepu30BaTh TabnuHyto ¢popmy [lepu-
OJIMYECKOM CHCTEMbl XMMMUYECKUX 3JIEMEHTOB: pa3iInyaTh NOHATHUS «IJIaBHas moAarpymnmna (A-rpymnmna)»
u «oboyHas noarpymnmna (b-rpymnmna)», Manbsie 1 60bLINE TEPUO/IbI; COOTHOCUTH 0003HAYEHMSI, KOTO-
prie umeroTest B Tabnuue «lleproauueckast cucrema xumudyeckux anemeHnTos JI. M. MenneneeBa» ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, 00-
II€€ YHMCIIO SJIEKTPOHOB M PACHPEEIIEHNE UX 10 3JIEKTPOHHBIM CIOAM);

6) knaccuguyuposames XUMUYIECKUE IEMEHTBI; HEOPraHUUECKHE BEIIECTBA; XUMUYECCKUE pe-
aKIuH (10 YUCITY U COCTABY YYacCTBYIOLIUX B PEAKILMH BEIECTB, MO TEMJI0BOMY 3(PdeKTy);

7) xapaxmepuzoeams (onucviéamy) OOIIHE XUMHUYECKUE CBOWCTBA BEILECTB PA3IMYHBIX KIlac-
COB, ITOATBEPXKAAsI ONUCAHUE IPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XMMHUECKHUX
peaKuuii;

8) mpoenozuposams CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX KaueCTBEHHOTO COCTaBa; BO3-
MO>KHOCTH NMPOTEKaHUsI XUMHUYECKUX IIPEBPAILCHUN B Pa3IMUHBIX YCIOBUSIX;

9) ebluUCHAMb OTHOCUTEIHLHYIO MOJICKYJIIPHYIO U MOJISIPHYFO MAacChl BEIIECTB; MacCOBYIO JI0-
JIF0 XUMHYECKOI0 3JIeMeHTa 1o (opMyJie COeIMHEHNS; MaCCOBYIO JIONIO BEIIECTBA B PACTBOPE; MPOBO-
JUTH PAacU€ThI 10 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

10) npumernsimp OCHOBHBIC ONEpAIMU MBICIUTEIBHOW AEATEIBHOCTH — aHAlM3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTeMAaTH3alMI0, KIacCU(UKAIMIO, BBIABICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — /U1 M3Y4YEHMsI CBOWCTB BEILECTB U XUMHUYECKUX PEaKLUH; €CTECTBEHHO-HAyYHbIE METOMbI
MO3HaHUS — HaOJI0eHUEe, U3MEPEHHE, MOJIETUPOBAHUE, SKCTIEPUMEHT (PEasIbHbIN U MBICIIEHHBIH);



11) credosams mpaBUIaM TOJIB30BAHUS XMMHUYECKON MOCYI0HW M J1TaOOpaTOPHBIM 000pyI0Ba-

HHUCM, a TAKXKC IIpaBUJIaM 06paH_[€HI/I}I C BCHICCTBAMU B COOTBCTCTBUH C MHCTPYKIHAMU I1O BbIITOJHC-

HUIO TaOOPAaTOPHBIX XUMHUYECKUX OIBITOB I10 MOJyYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIECTB (BO-

J0poJa U KUCIOpoa), IPUTOTOBICHUIO PACTBOPOB C OMPEIEIEHHON MacCOBOW J0JEH pacTBOPEHHOTO

BCIICCTBA, INIAHUPOBATHL W MPOBOJUTH XHUMHUYCCKHUC SKCICPUMCHTHI IO PaCllO3HABAHHUIO PAaCTBOPOB

1iesiouei ¥ KUCJIOT C MOMOIIBIO0 HHANKATOPOB (Jakmyc, ¢heHondTanen, MeTUIOPAHK U Jp.).

TEMATHUYECKOE IINTAHUPOBAHUE

Ner/n | Hammenosanue pasne- MoyJsib BOCIUTATEIBHOM KomnyectBo | [Ipumeuanue (Bo3-
JIOB 1 TEM [IpOrpamMmbl | MPOTPaMMBI «konpHbIH 4acoB MO>KHOCTb HUCIIOJIb-
YPOK» 30BaHUs 10 TEME
AJIEKTPOHHBIX (I }-
POBBIX) 00pa3oBa-
TEJbHBIX PECYPCOB)
Paznen 1. IlepBoHavanbHble XUMHUUECKHUE TOHITHS
1.1. | Xumug — Baxkuas YcranoBienue S Ludposas nadopa-
061acTh ecTe- JIOBEPUTEIIbHBIX Topusi Releon
CTBO3HAHUS U OTHOLICHUH MEXITY POII
NPAaKTHYECKOM yUUTEIeM W y4YCHHKaMH,
IeATEeTBHOCTH Ye- CIOCOGCTBYIOMIHX
JloBeKa MO3UTHBHOMY
1.2. Bemecrtsa u xu- BOCIIPUATHIO  YYALTUMUCS 15 POLI
MHUIECKHIC pCak- TpeGoBaHuii U 1pockO
R yUUTENs, IPUBICUEHUIO UX
BHUMaHHUA K 00CyXaaeMoil
Ha Yypoke wuHpopMaluu,
AKTUBHU3AIIH 170'¢
ITO3HABATEIILHON
JIeSITEIbHOCTH.
Hroro no paszneiny 20

Pa3nen 2. Baxueiiue npecTaBUTENN HEOPIraHUYECKUX BEILIECTB

2.1.

Bosnyx. Kucnopon.
[Tonstue 06 oxcuaax

IIPUBJICYEHNE BHUMAHHUS
IIKOJIBHUKOB K
LIEHHOCTHOMY aCHeKTy
M3Yy4aeMbIX Ha ypoKax
SBJIGHUH, OpraHu3alus ux
paboThI ¢ MoayyaeMoin Ha
YPOKE COLIMaIbHO
3HAYUMOM nHpopmanuei
— UHULIMMPOBAHUE €€

Enunag komeknusa
LHOP
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o0OcyxaeHus,
BBICKa3bIBaHUS
yUYalMMHUCs CBOETO
MHEHHUS 110 €€ TIOBOJY,
BBIPa0OTKH CBOETO K HEl
OTHOLLIEHMUS

2.2.

Bognopon. Ilousarue o
KHCIIOTaX U COIAX

2.3.

Bopna. PactBopsl. [lons-
THE 00 OCHOBaHUAX

2.4,

OCHOBHBIE KJIaCCHI He-
OpPraHUYECKUX COETU-
HEHUN

MHULUMPOBAHKE U MO~
JIep>KKa UCCIIEJ0BATENb-
CKOU JeSITEeNLHOCTH
IIKOJILHUKOB B paMKax pe-
IM3alUK UMU UHIUBHULY-
QJIBHBIX U IPYIIIOBBIX UC-
CJICI0BATENBCKUX ITPOEK-
TOB, YTO JACT LIKOJIBbHU-
KaM BO3MOXKHOCTb ITPUO0-
pPECTH HaBBIK CAMOCTOS-
TEJILHOT'O pEIICHUs TEope-
THUYECKOU MPOOJIEMBI,
HaBbIK T€HEPUPOBAHUS U
odopmieHns cOOCTBEHHBIX
uJiel, HaBbIK YBaXKUTEIb-
HOT'O OTHOILEHUS K 4y>KUM
ujesiM, 0pOpPMIICHHBIM B
paboTax Apyrux uccieno-
BaTelneil, HaBbIK MyOand-
HOT'O BBICTYIIJICHUS TIEpe]
ayJJUTOpUEH, ApTyMEHTHU-
pPOBaHUS M OTCTaUBAHUS
CBOEH TOYKH 3pPEHUs

Hudposas madbopa-
topus Releon

Hudposas mabopa-
topusi Releon

11

Hudposas madbopa-
topus Releon

http://mriya-
urok.com/categories/
himiya/

Htoro no pas3aceiy

30

Pazpnen 3. Ilepuoanueckuii 3akoH u [lepuoanueckas cucreMa xumudeckux snnemenToB /. . Menne-
neeBa. CTpoeHue aToMOB. XUMHYECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIIHI

3.1.

[leprognueckuil 3aK0H
u Ilepuoanueckas cu-
CTeMa XUMUYECKHUX
anementoB J[. . Men-
neneeBa. CTpoeHue
aToma

3.2.

XuMuueckas CBS3b.
OKHUCIUTEBHO-
BOCCTaHOBHUTEIbHBIE pe-
aAKINHU

NpUMEHEHHE Ha YPOKE UH-
TepaKkTUBHBIX Gopm pabdo-
Thl YUaILUXCS: HHTEJJIEK-
TYaJbHBIX UTP, CTUMYJIU-
PYIOIIUX MO3HABATEIbHYIO
MOTHBALIUIO IIKOJIBLHUKOB;
JHUCKYCCUH, KOTOPBIE AAIOT
y4alumcs BO3MOXKHOCTh
NpUOOPECTU ONBIT BEJCHUS
KOHCTPYKTHBHOTO JAMAJNO-
ra; rpynmnoBoi paboTbl
UM paboThI B Mapax, Ko-
TOpPBIE y4aT LIKOJIBHUKOB
KOMaHTHOW paboTe U B3a-
UMOJIEVCTBHUIO C IPYTUMHU
JIeTbMH

7 POIII, Enunas xomn-
nexuus [IOP
8 http://mriya-

urok.com/categories/
himiya/
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Htoro no paszueny:

15

PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YA- 68
COB I10 I[TPOTPAMME

IHoypouHoe niiannpoBaHue «XuMusH»

IIpumeuyaHue K NIOYpOYHOMY IJIAHMPOBAHMIO:

COKpaIIIeHHLIe 0003HAYEHHUA THIIOB YPOKOB:

1. VUH3 - ypok u3ydeHust HOBBIX 3HAHUI;
2. Y33 — ypok 3aKperuieHus 3HaHUM;
3. KVY — koMOMHHpOBaHHBIN YPOK;
4. YOUC3 — ypok 0000IICHHS U CUCTEMATH3AINH 3HAHMIA,
5. YK — ypok KOHTpOJISL.
Ne | HammenoBanme pa3znesioB u TeM ypokoB | K-Bo | Tum ypo- Ipumeuanue
n/n 4acos Ka
1 | IIpeamer xumun. Poas XUMHM B )KM3HU Ye- 1 YUH3
noBeka. Tena u BemecTsa
2 | IlonsTHe 0 MeTOIaX MO3HAHUS B XUMHUU 1 KY
3 | [IpakTuaeckas padorta Ne 1 «IIpaBuia pa- 1 KY
00THI B 1TaOOPAaTOPHH U PUEMBI OOpaIIEHUS
¢ JJabopaTOpHBIM 000PYTOBaHUEM»
4 | Yuctseie BenecTBa u cMecu. CriocoObl pas- 1 KY
JIEJIEHUS CMecei
5 | Ilpaktuueckas padota Ne 2 «Pa3nenenue 1 v33
cMeceil (Ha mpuMepe OYUCTKH MTOBAPEHHOMN
COJIN)»
6 | ATOMBI U MOJIEKYJIBI 1 KY
7 | X¥UMHYECKHUE DJIEMEHTHI. 3HAKU (CMBOJIBI) 1 KY
XUMHUYECKHUX DJIEMEHTOB
8 | [IpocThle 1 CIIOKHBIE BEnecTBa 1 KY
9 | ATOMHO-MOJIEKYJISIPHOE YUEeHUE 1 KY
10 | 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XU- 1 KY

Muyeckas popmyina. BaleHTHOCTh aTOMOB
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XHUMHUYECKUX JJICMCHTOB

11

OtHocutenbHast aToMHast Macca. OTHOCH-
TeNIbHAsE MOJICKYJISIPHAs Macca

KY

12

MaccoBas J0JI XUMHYCCKOI'O 3JIEMCHTA B
COCINHCHNU

KY

13

KomnuectBo BemecrBa. Moisb. Mousipaast
Mmacca

KY

14

dusnueckre U XUMHUYECKUE IBICHUA. XHU-
MUYECKas peaKius

KY

15

[Ipu3Hakuy u ycnoBus NPOTEKAHUS XUMUYE-
CKHMX pEaKLIHI

v33

16

3akoH COXpPaHCHHUA MacCChl BEIICCTB. Xumu-
YCCKUC YPABHCHUA

KY

17

Breraucnenus KOJIMYECTBA, MacCChl BCIICCTBA
110 YPABHCHUAM XUMHWYCCKUX peaKuHﬁ

KY

18

Knaccudukanus XumMmuaeckux peakuui (co-
€IMHEHMs], PA3JIOKEHHs], 3aMelleH s, 0OMe-
HAa)

KY

19

M. B. JIoMOHOCOB — y4€HBbIii-
sHImKIoneauct. O000IIEeHNe U CUCTEMATH-
3a1Ms 3HaHUH

YOUC3

20

KonTponbhas padorta Nel no teme «Bere-
CTBA U XUMUYECKUE PEaKIIUN»

YK

21

Bozmyx — cmech razos. Coctas Bo3ayxa.
Kucmopoa — 3J1eMeHT U MPoCToe Bellle-
ctBO. O30H

YHH3

22

du3nyecKkue 1 XMMUYECKHUE CBOICTBA KHC-
J10poja (peakluu OKUCIIEHUs, TOPEHHUE).
ITonsaTue 06 okcuaax

KY

23

Crioco0bI TToTy4eHus1 KUCIIopoa B 1abopa-
TOPUHU U TIPOMBILIUIEHHOCTH. [IpriMeneHue
KHCIIOPO/Ia

KY

24

TennoBoit 3¢ ekt XuMuIecKkoi peakuuu,
MIOHSATHE O TEPMOXUMHUYECKOM YPAaBHEHHH,
9K30- ¥ SHJOTEPMUYECKUX PEAKLUAX

KY

25

TonnuBo (Hed Tk, yroib U MeTaH). 3arpss-
HEHHE BO3yXa, CIIOCOOBI €T0 MPeoTBpa-
HICHHUS

KY

26

[IpakTuueckas padbora Ne 3 o teme «llo-
Jy4deHue 1 coOupaHue KUcaopoa, u3yde-
HHE €ro CBOWCTB

¥33

27

Boaopoa — 31eMeHT U IIPOCTOE BELIECTBO.
Haxoxnenue B npupone

YHUH3

28

dusnueckue U XUMUYECKHUE CBOMCTBA BO-
nopona. [lpumenenue Bogoposaa

KY

29

IlonsTHE O KMCIIOTaX U COJIIX

YUH3
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30 | CrocobObI mosyyeHust Bo1opoja B Jabopa- KY
TOPHH

31 | Ilpaktuueckas padora Ne 4 o teme «Ilo- V33
JTy4deHue u coOupanue BOAOPOAa, U3yUCHHE
€ro CBOMCTBY»

32 | Monspuslif 00bEM ra3oB. 3akoH ABOTaIPO KY

33 | Beruucienus 00béMa, KOJIMYECTBA Bellle- KY
CTBa I'a3a I10 €ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA MIIN 00BEMY

34 | Beruucienust 00bEMOB Ta30B 110 YPaBHEHHUIO KY
peaKIMK Ha OCHOBE 3aKOHA 00BbEMHBIX OT-
HOUICHUH I'a30B

35 | ®dusnueckue U XUMHYECKUE CBOMCTBA BOIbI YUH3

36 | CocraB ocHoBauuii. [lonsgtre 00 HHAUKATO- KY
pax

37 | Bona xak pactBopuTeib. HachlmeHHbIE 1 KY
HEHACHIIIEHHBIE pacTBOPbI. MaccoBast 10Jst
BEIIECTBA B pacTBOpPE

38 | [IpakTtuueckas pabora Ne 5 o teme «lIpu- Vv33
TOTOBJICHHE PACTBOPOB C OIPeIeIEHHON
MAaCCOBOM J0JIEl paCTBOPEHHOTO BEILIECTBAY

39 | KontponpHas padora Ne2 o reme «Kuco- YK
pox. Bogopoa. Boga»

40 | Okcuasl: cocTaB, KIaCCU(PUKALNS, HOMCH- VYHUH3
KJIaTypa

41 | IlomyueHue U XUMUYECKHE CBOMCTBA KHUC- KY
JIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIOB

42 | OcHOBaHHS: COCTaB, KJIacCHU(UKAIIHS, HO- KY
MEHKJIaTypa

43 | TlomyueHne 1 XUMUYECKHE CBOHCTBA OCHO- KY
BaHUU

44 | Kucnotsl: cocTaB, Ki1accudukalys, HOMEH- KY
KJIaTypa

45 | TlonyueHune u XUMHUYECKHE CBOMCTBA KHC- KY
J0T

46 | Conu (cpeaHue): HOMEHKIIATYpa, CIIOCOOBI KY
MOJTyYCHHS, XUMHUYECKHE CBONCTBA

47 | TlpakTuueckas padota Ne 6. Perenue skc- V33
MEPUMEHTATBHBIX 33124 10 TeMe «OCHOB-
HbI€ KJIaCChl HEOPTaHMUECKUX COCTUHEHUN»

48 | T'enernveckas CBSI3b MEX/y KlaccaMH He- KY
OpPraHUYeCKUX COeIMHEHUN

49 | O6o0mIeHue U cucTeMaTH3aIHs 3HAHUH YOUC3

50 | Kourponbhast pabota Ne3 o teme «OCHOB- YK
HBI€ KJIACChl HEOPTaHMYECKUX COCTMHEHUN»

51 | IlepBble MOMBITKU KIACCU(PHUKALIMA XUMUYE- YUH3

CKHX 271eMeHTOB. [loHsATHE 0 Tpynnax

14



CXOOHBIX 3JIEMECHTOB

52 | llepuonnueckuii 3akoH u Ilepuoanueckas KY
cucTeMa XMMUYeCcKux annemMeHToB /1. U.
MenpeneeBa
53 | [lepuoapl, TpyMIIbL, HOATPYIIIBI KY
54 | Ctpoenue atomoB. CocTaB aTOMHBIX SJIEP. YUH3
N3oTomsl
55 | CtpoeHue >1MeKTPOHHBIX 000JI0UYEK aTOMOB KY
aneMeHToB llepuoanyeckoii cucremst . U.
MenpeneeBa
56 | XapakTeprcTUKa XUMHUYECKOTO JIeMEHTa KY
10 ero noJyioxkenuto B [lepuonuyeckoii cu-
creme J[. 1. MenneneeBa
57 | 3nauenue Ileproauyeckoro 3aKoHa s YOUC3
pa3BuTus Hayku U npaktuku. [. . Menne-
nieeB — Y4YEHBIN, Melaror U rpaKJaHuH
58 | DHeKTPOOTPUIIATEILHOCTh AaTOMOB XUMHUYE- KY
CKHUX 3JIEMEHTOB
59 | MoHHas XuMHUYECKas CBS3b KY
60 | KoBanenTHast moJyisipHasi XUMHUYECKas CBSI3b KY
61 | KoBaneHTHast HENOJSPHAS XUMHUECKAs KY
CBSI3b
62 | CteneHb OKHCICHUS KY
63 | OKUCIUTETHFHO-BOCCTAHOBUTEIbHBIE peaK- KY
117051
64 | OxucIuTEenu U BOCCTAHOBUTEIH KY
65 | KorrponbsHas padora Ned o reme «Ctpoe- YK
HUe aToMa. XUMHUYECKask CBA3bY
66 | O6o0ImeHne 1 cucTeMaTH3alus 3HaHUH YOUC3
67 | O6o0meHne 1 cucTeMaTH3aus 3HAHUH YOUC3
68 | O0o0meHne 1 cucTeMaTH3alus 3HAHUH YOUC3
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JIuer nonmoJiHeHHNii 1 H3MEHEeHU

Xumus, 8 kiaacc

[lata BHeceHUs XapakTepucTuKa U3MEHEHHUU PexBu3uTHI [Tonnuce nuna,
U3MECHEHHUU JIOKYMEHTA, BHECUIETO 3alKCh
KOTOPBIM
3aKpEIIEHO
U3MEHEHUE
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