AHHOTaNMA

K paboueil mporpamme o yueOHOMY MPEAMETY «XUMUSI»

Hoxymen | @enepaibHbIE:

Tel, Ha -DenepanbHbIi 3ak0H 0T 29 nexadps 2012 roga Ne 273 «O06 obpazoBanuu B Poccuiickoit

ECHOBaHH denepaununy;

KOTOpBIX -npuka3 Munucrepctsa npocsenieHus: Poccuiickoit @eaepanuu ot 31.05.2021 No287 "O6

coctasie YTBEPKACHUH (PeiepalibHOTO TOCYJapCTBEHHOT0 00pa30BaTeIbHOr0 CTaHAApTa OCHOBHOIO

Ha obmiero oopazoBanus';

pabouas

nporpamMm | _ o
— denepanpHas oOpa3oBarenbHas IporpaMmma OCHOBHOTO 00111ero oopa3oBanus (yTB.

a npuka3zomM Munnpocsemenus Poccun ot 18 mas 2023 r. Ne 370) (manmee — @OIT OO0);
-Ilopsiaka opranu3anuy U OCYyIIECTBICHHs 00pa30BaTeIbHON ASSITEILHOCTH IO OCHOBHBIM
001eo0pa3oBaTeIbHBIM IPOTPaMMaM - 00pa30BaTENbHBIM MTPOrpaMMaM HavyaJIbHOTO 0OIIeTo,
OCHOBHOTO OOIIIETO U CPEHET0 00IIero 00pa3oBaHus, YTBEPKIESHHOTO MPUKA30M
MunuctepctBa npocseiienus Poccuiickoit @enepanuu ot 22 mapra 2021 r. Ne 115;
-CanlluH 1.2.3685-21 «'urnennueckre HOpMaTUBBI U TPeOOBaHMS K 00ECIIEUSHUIO
0e30macHOCTH U (WiH) O€3BPEAHOCTH IS YeIOBeKa (PaKTOPOB CPEAbl OOUTAHUS
(ITocranoBnenue ['maBHOro canuTapHoro Bpaua ot 28 ssuBaps 2021 r Ne 2);

-Canutapusle npasuia 2.4. 3648-20 "CaHuTapHO-3MHIEMUOIOTHYECKUE TPEOOBAHUS K
OpraHM3alMsIM BOCIIUTAHUS U 00YUEeHHMsI, OT/IbIXa U 03/I0pPOBJIEHUS IeTeil U MoJioAeKu"
(IToctanoBnenue ['maBHOrO caHuTapHOrO Bpaya ot 28 ceHtsiops 2020 Ne 28)
JlokanbHble:

- OCHOBHas 00pa3oBaTeNbHas IporpaMma OCHOBHOTO 001iero oopazoanuss MKOVY

«JInmenkas Oy,

- nosiokeHust o padoueit nporpamme MKOVY «Jluneuxas OLLI»

-paboueit nmporpammsel Bocniutanus Ha 2024-2025 yueOHbIi TOx;

- yuebHoro mana MKOYVY «JIunenkas OIL» na 2024 -2025 y4yeOHsIii Tox;

- KaJieH1apHoro yuebHoro rpaguka Ha 2024 - 2025yueb6nsbiii roq MKOY «Jlunenkas Oy

Komnuect OO11ee 9uCIIO YacoB, OTBOAMMBIX IS M3ydeHUs: XuMuH, — 136 gacoB: B 8 kiracce — 68

BO 4acoB | yacoB (2 yaca B Hezento), B 9 kinacce — 68 vacos (2 yaca B Henento). M3yuenue npeamera Tak

B HEJIEINIO | K€ OCYILIECTBIISIETCS HAa 0a30BOM ypOBHE.

/3a yu.
roJ
@opmbl | OyHas, 3JEeKTPOHHOE 00YUeHHE C IPUMEHEHUEM JIUCTAHIIMOHHBIX TEXHOIOTHM
o0y4deHus
YMK Xumus, 8 kimace/ Yueonuk - ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.
AKI_[I/IOHepHOC 06H.ICCTBO <<I/I3,Z[aTeJ'IBCTBO ((HpOCBGH_IeHI/Ie»
9 knacc: «Xumusa» 9 knacc. Apropsl Pynsurtuc I'.E.,@ensaman @.I°. AO "H3garenscTBo
"IIpocBenienne"
KoHTpoapHO n3MepHuTensHbIe MaTepUabl 0 XUMUU
Dnekrpon | bubmuoreka I[IOK https://educont.ru/7f418337c
HBIE Xumus 8 knacc. Ypoku no yueOnomy npenmetry xumusi. PIAOY 110 «Akanemust
pecypchl Munnpocsenienust Poccuny»

DNeKTPOHHBIN 00pazoBaTenbHbIN pecypc «Jlomamuue 3aganus. OcHOBHOE o01ee
obOpazoBanne. Xumus.» 8-9 kimacc. AO UznarenbctBo «lIpocBemenne.

Tpenaxep «O6maxo 3Haumi» Xumus 8 kinacc. OO0 «DusukoH JIad»

Xumus 8,9 knacc. YueOHsbrit kype mo xumuun OO0 «Dokchopa»

Xumus 8-9 knacc. KommuiekcHeie o0pa3oBaTensHbie Matepuaisl o xumun [TAOY BO
MITIY

Xumus 8,9 xknacc. 0P X8, X9 OO0 «CoepobpazoBaHue»




TemaTnue | 8 kiacc
CKO€E
m1aHupoB | Paszmed 1. IlepBoHayabHbIe XMMUYECKHE TOHATHS
aHue 1. Xumus — BaxxHasi 00J1aCTh €CTECTBO3HAHUS U IPAKTHUECKOM 1eATEIbHOCTH YeIoBeKa
1
1. BeniecTBa U XMMHUYECKUE PEAKIIUU
2
Pasjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2. Boznyx. Kucnopoa. Ionsitiue 06 okcumax
1
2. Bogopon.Ilonstre o KucioTax u comsix
2
2. Boga. PactBopsl. [lonsTe 06 OCHOBaHUSX
3
2. OCHOBHBIE KJIACCHI HEOPTAHHUUECKUX COCTUHEHHIA
4
Paspnen 3. llepuoanyeckuii 3axkon u llepuoguyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
. A. Menaeneea. CtpoeHne aToMoB. XUMHYecKasi cBsI3b. OKHCIUTEIBHO-
BOCCTAHOBHTE/IbHbIE PeaKINU
3. Ilepuonuyeckuii 3akoH u [leproauueckas cucrema XUMU4YecKux 31emMenToB /1. .
1 MenneneeBa. Ctpoenue aroma
3. Xummueckas cBsi3b. OKUCIUTETHHO-BOCCTAHOBUTEIIBHBIC PEaKIIUN
2 9 kiacc
Pa3znea 1. BemmecTBO U XUMHUYeCKHE PeaKIUU
1.1 TloBTopeHnue u yrnyOiaeHNe 3HAHUI OCHOBHBIX pa3/IesioB Kypca 8 kiacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKIuit
1.3 DnekTponuTuyeckas Iucconuanus. XMMUYeCcKHe peakllii B pacTBOPax
Paznen 2. HemeTa/uibl M X COeIMHEHUS
2.1 OO0mas xapakTepucTUKa XUMUIECKUX eMeHToB VIIA-rpynmsl. [anorenst
2.2 OO0mas XxapakTepuCcTUKa XUMUIECKUX 1eMeHTOB VIA-rpymmbl. Cepa u e€ coeHeE
2.3 OOmas xapakTepuCTHKA XUMHYECKHX 3JIeMeHTOB VA-rpynmbl. A30T, hochop U HX (
2.4 OO0mas XxapaKTepuCcTUKa XUMUIECKUX 1eMeHTOB [V A-rpymnibl. YTiaepo 1 KpeMHHi
Hroro no pazneny
Paznen 3. Mera/uibl M MX COeIMHEHM I
3.1 OOmue cBoOiicTBa METAJIIIOB
3.2 Baxxueiimme MeTaIIbl M UX COEIUHEHUS
Pasnen 4. Xumus u okpyxamonas cpeaa
4.1 BemiecTBa U MaTepUasbl B )KU3HU YETIOBEKA
[Tnanupy | JAWYHOCTHBIE PE3YJIbTATDBI
eMBbIC JIn4HOCTHBIE PE3yabTAaThl OCBOCHUSI MPOTPaMMBbl OCHOBHOTO OOITIETO 00pa30BaHMs
pe3ynbTaT | TOCTUTAIOTCS B XOA€ OOYUECHUS XUMHUH B €IUHCTBE Y4eOHOUM U BOCIUTATENIHLHOM JESTEIbHOCTH
BI B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMU COITUOKYIBTYPHBIMUA U TyXOBHO-
OCBOEHUS | HPAaBCTBEHHBIMH IIEHHOCTSIMH, IPUHITHIMU B OOIIIECTBE MTPaBUJIAMU U HOPMaMHU TTOBEJICHUS U
y4eOHOTO | CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIA3AINN 00 yJarOIIHXCS.
npenMera | JIMYHOCTHBIE Pe3yabTaThl OTPAKAIOT TOTOBHOCTH O0YJAIOIIMXCSl PYKOBOICTBOBATHCS

CHUCTEMOM MO3UTHBHBIX LIECHHOCTHBIX OPUEHTALlMI U PaCIIUPEHUE OIIbITA JACSATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HacJIeINI0, TOHUMAaHMs 3HAaYE€HUs] XUMUYECKOM HayKH B )KM3HHM COBPEMEHHOT'0 OOLIECTRA,




CIOCOOHOCTH BIIA/IETh IOCTOBEpHON MHPOpPMAaLUEll O MepelOBbIX JOCTHKEHUSIX U OTKPBITHAX
MHPOBOHM M OTE€YECTBEHHOI XMMUU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOHCTBE
MHUpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCTIMTAHUS:

IIPEICTABICHMSI O COLMAIbHBIX HOPMaxX U MpaBUIaX MEXJINYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOH, Y4eOHO-
HCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEIBHOCTH, FOTOBHOCTH K
pa3zHoo0pa3HON COBMECTHOM AEATEIbHOCTH IPU BHIMOJIHEHUH YU4€OHBIX, T03HABATEIbHBIX
3aj]a4, BHIIOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN YIEOHBIX IPOEKTOB, CTPEMIICHUS
K B3aUMOIIOHUMaHHIO ¥ B3aUMOIIOMOIIY B IIpOIecce ITON yueOHOU AesITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJEHUE U MTOCTYIIKHA CBOMX TOBApUIIEH ¢ MO3ULIUU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMSI OCIEACTBUN ITOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MIO3HAHUS:

MHPOBO33PEHUECKHE MPEACTABICHUS O BEIIECTBE U XMMUYECKOMN peaKIuu, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLINE OCHOBY JJIsl IOHUMAHHUS CYLIHOCTH
HAy4YHOU KapTUHBI MUPA, IPEJICTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI IPUPOBDI,
B3aMMOCBS35X YEJIOBEKA C IPUPOIHOM Cpeloi, O poIM XMMHUH B MIO3HAHUU 3TUX
3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTUBBI, HAIPABJICHHBIE HA TIOJYY€HHE HOBBIX 3HAHUU 110 XUMHH,
HEOO0XOAUMBIE ISl 0OBSICHEHHSI HAOIIOAaEMBIX TPOLIECCOB U SIBIICHUH, TO3HABATEIIHHOM,
MH(OPMALIMOHHON U YNTATENbCKON KYJIbTYphI, B TOM YUCIJI€ HABBIKOB CAMOCTOSITEITLHOM
paboThI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOid, JOCTYITHBIMH TEXHUIECKUMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;

HMHTEpEeC K 00YUYEHUIO U MTO3HAHMIO, JIIDOO3HATEIIBHOCTh, TOTOBHOCTh U CITOCOOHOCTH K
camMo00pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIBCKOM 1eATEeIHbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS 00y4YEHUS B ajbHEHIIEM;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIil 00pa3 )KU3HU, OCO3HAHUE MOCIEACTBUI U HEMPUATHE BPEIHBIX TPUBBIYEK
(yroTtpeOieHus aaKoroisi, HAPKOTUKOB, KYpeHUs1), HEOOXOIMMOCTH COOIIOICHHUS TIPABHIIT
0€30MacHOCTH MPH OOpaIlleHHH ¢ XUMHYECKUMHU BEIIECTBAMU B OBITY M PEalIbHOM JKU3HH,

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3YyUEHHIO Mpodeccuil U Tpyia pa3iiuyHOro poja, yBaKeHUe K
TPYAy U pe3yabTaTaM TPYJOBOU AESITEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS
MPEeIMETHBIX 3HAHUH M0 XMMUU, OCO3HAHHBIN BEIOOP UHIUBUIYATHHON TPAEKTOPHH
MPOJOJIKEHHSI 00pa30BaHuUs ¢ YUYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH,
OO0IIIECTBEHHBIX HHTEPECOB M MOTPeOHOCTEH, yCIeHOM MpodhecCHOHATBbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh aJIalTUPOBATLCS B IPO(ECCUOHATILHON Cpelie;
6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

9KOJIOTMUYECKH 1erecoo0pa3Hoe OTHOLIECHHE K MPUPOEe KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIeCTBOBAaHUS, IOHMMAaHUE LIEHHOCTH 3/10pOBOr0 U 0e30macHoro o0pasa *Hu3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/10POBBIO,
OCO3HaHME LIEHHOCTHU COOJII0OJICHNS IPaBUiI 0€301acHOr0 MOBEJCHUS ITPU paboTe ¢
BELIECTBaMH, a TAKXKe B CUTYaIUIX, YTPOXKAIOIINX 3JOPOBBIO U JKU3HHU JIHOJIEH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, TTOTyIaeMbIe MPU U3YUEHUU XUMUH, JJIs pElIeHHs 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH TPUPOJTHON CPEIOH, ISl TOBBIIIEHUS YPOBHS SKOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHUS TTI00ATHHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pereHus
MOCPEACTBOM METOJIOB XUMHUH, SKOJIOTUYECKOTO MBIIIJICHHSI, YMEHHS pyKOBOJCTBOBATHCSI UM B
MO3HABATEIbHOW, KOMMYHUKATUBHOMN M COLIMATBLHOMN MPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIACTSIOT 3HAYMMBIE 11 (HOPMUPOBAHHUS
MHUPOBO33PEHHUs O0LIEHAYYHbIE TTOHATHUS (3aKOH, TEOpHUs, TPUHIIUIL, TUIIOTe3a, (PaKT, cucTema,
IpoIiecc, 3KCIEPUMEHT U APYToe.), KOTOPHIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHUHM U3 ATUX MPeaMETOB (POpMHUPOBATH MpEACTaBICHUE
0 IIEJIOCTHOM HAyYHOH KapTUHE MUPA, U YHUBEPCAJIbHbIC YUeOHbIE IeHCTBUA
(mo3HaBaTenbHbIe, KOMMYHUKATUBHbIE, PETYIISITUBHBIE), KOTOPbIEe 00€CTIEYUBAIOT
(hopMHpPOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TNIAHUPOBAHHIO U OCYIIECTBICHHIO




y4eOHOI IesTeTbHOCTH.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUSI UCTIOIb30BaTh MPUEMBI JTOTMUYECKOr0 MBIIUICHHSI P OCBOCHUH 3HAHUIA: PAaCKPHIBATh
CMBICJT XUMUYECKUX MOHITHH (BBIICIATH HX XapaKTEPHBIC MPU3HAKYU, YCTAHABIIUBATh
B3aMMOCBS3b C JIPYTUMH IMOHSATUSMU), UCIIOJIb30BAaTh MOHSITUS JUISl OOBSICHEHUS OTJEIbHbBIX
(haKTOB ¥ SBJICHUI, BEIOUPATh OCHOBAHUS U KPUTEPUU ISl KJIACCH(PUKAIIUU XUMUIECKUX
BEILIECTB U XUMUUECKHUX PEaKIIUii, ycTaHABIUBATh IPUYNHHO-CJIEICTBEHHBIE CBA3U MEXKIY
00BEKTaMU U3YUEHUS, CTPOUTH JIOTUIECKHE PACCYXACHUS (MHAYKTUBHBIE, IETYKTUBHBIE, 110
aHAJIOTUH), 1eJaTh BHIBOJBI U 3aKITIOYCHHUS,;

YMEHHE MTPUMEHSITH B IPOIIECCE TIO3HAHMSI MOHATHS (MIPEAMETHBIC U METaPeIMETHBIC),
CUMBOJINYECKHUE (3HAKOBBIC) MOJIEIIU, UCIOIb3yeMble B XUMUHU, TPEOOPa30BHIBATH MIKPOKO
MIPUMEHSIEMbIE B XUMUU MOJICITbHBIC TIPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XxuMuueckas (popmynna U ypaBHEHHE XUMUYECKOM peakiuu — MpU pelieHuH yueOHo-
MO3HABATENBHBIX 33124, C YYETOM dTHUX MOJICTBHBIX MPECTABICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX O0BEKTOB — XMMUUYECKUX BEILIECTB U
XUMHUYCCKHUX PEAKIIHiA, BBISIBIISITH 00IIHE 3aKOHOMEPHOCTH, IPUIMHHO-CIICICTBEHHBIC CBS3H H
MIPOTUBOPEYUS B U3yUaEMbIX MPOIECCaX U SBICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHE HUCIT0JIb30BATh IMOCTABJICHHBIC BOIIPOCKHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS, 4 TAKKE B
KaueCTBE OCHOBBI 1 (HOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

MPUOOpPETEHHUE OIBITA IO IJIAHUPOBAHUIO, OPTAHU3AIMU U TIPOBEACHUIO YICHUUECKUX
IKCIIEPUMEHTOB, YMEHHE HAOII0aTh 33 XOA0M IPOIecca, CAMOCTOSTEIIEHO MPOTHO3UPOBATh
€ro pe3ynbTar, GOpMyIUpOBaTh 0OOOIIEHUS U BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMS, COCTABIIATH OTYET O MPOJICIIAHHON padoTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIPETHPOBATH HHPOPMAIUIO PA3IUIHBIX BUIOB U
(dhopM mpescTaBICHUS, TOTy4aeMyI0 3 pa3HbIX HCTOUHUKOB (HAyYHO-MIOMYJISIpHAs JUTepaTypa
XUMHYECKOTO COJIEpKaHusl, CIIPABOYHBIE TOCOOUs, pecypchl IHTepHETa), KpUTHUECKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAILIUIO;

YMEHHE MPUMEHSTh Pa3IMIHBIC METOBI U 3aIIPOCHI ITPH MIOUCKE U 0TOOpE HH(POpPMAIIHH U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX IS BHIIOTHEHUS YIeOHBIX U TIO3HABATENBHBIX
3aJ1a4 ONpPEe/IEIEHHOTO THITA, TPHOOPETEHUE ONBITA B 001aCTH UCTIONB30BAHUS
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI1, OBJa/IeHHEe KyJIbTYpOil aKTUBHOTO
WCIIOJIb30BAHUS PA3IMYHBIX TIONCKOBBIX CUCTEM, CAMOCTOSTEIIEHO BRIOUPATH ONTHMAIHLHYIO
dbopMy npeacTaBieHuss HHPOPMAIIUU U UILUTIOCTPUPOBATH pelIaeMble 3a7]a4l HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, ApyruMu popMamu rpaduky U UX KOMOMHALMSIMY;

YMEHHE UCIONIb30BaTh U aHAIM3UPOBATh B Mpoliecce yueOHOM U CCIe10BaTeNbCKOM
JEATEbHOCTH HH()OPMAIIHIO O BIMSIHHH TPOMBIIIIJICHHOCTH, CEITLCKOTO X035HCTBA U
TPaHCIIOPTa HA COCTOSTHHE OKPYXKAIOIIEH MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHbBIE YHHUBeEPCATbHbIE YUeOHbIE e CTBHS:

YMEHHUS 33/1aBaTh BOMPOCHI (B X0/ Iuanora u (Win) IUCKYCCUH) M0 CYIIECTBY 00CYyKIaeMOn
TeMBbI, (GOPMYITHPOBATH CBOU MIPEIIOKEHHUS OTHOCHTEIHHO BBITIOTHEHHSI TPEII0KESHHOM
3a/1a4u;

YMEHHUS MPECTABIIATH MOJyUYEeHHBIC PE3yJIbTaThl TO3HABATEIIFHOM JICITEILHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaxX; JAeNaTh MPE3CHTAIUIO PE3YIbTaTOB BHIOJIHEHUS XHUMHUECKOTO
IKCTIEpUMEHTA (J1a00paTOPHOTO OTBITA, TA0OPATOPHOU pabOTHI MO MCCIICTOBAHUIO CBOMCTB
BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHS YIeOHOTO COTPYIHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM MMO3HABATEIIEHON 1
HCCIIeIOBATENLCKOM IeITeTbHOCTH TIPH PEIICHUH BO3HUKAIONIUX MPOOJIEeM Ha OCHOBE yu€Ta
00IIMX MHTEPECOB U COTIIACOBAHUS MOZHUIIHKA (00CYX ICHUS, 0OMEH MHCHHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPJIUHAIINS COBMECTHBIX JICWCTBUM, ONIPE/ICTICHIE KPUTEPHEB 110 OLIEHKE
KadeCTBa BBIMOJHEHHOMN pabOTHI U APYTHE).

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSATEIbHO ONPEAEIATh LeNIN AeSITENbHOCTH, TUIAaHUPOBATh, OCYILIECTBIISATD,
KOHTPOJIHMPOBATH U MIPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIILHOCTH, BRIOMPATh




Haunoboee 3¢ heKkTuBHBIE CIOCOOBI PelIeHUsT y4eOHBIX U ITO3HABATEIbHBIX 337124,
CaMOCTOSITEJILHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEIOKEHHBIN aJITOPUTM JIeHCTBUHA IIpU
BBINOJIHEHUH 3aJIJaHU ¢ y4ETOM MOJTYyYeHUS HOBBIX 3HAaHUH 00 M3yyaeMbIX 00BEKTaxX —
BEIIECTBAX U pPeaklUsiX, OLEHUBATh COOTBETCTBUE MTOJIyUEHHOTO pe3yJIbTaTa 3asBICHHOM LeNH,
YMEHHE UCIO0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIAaraeMbI€ B YCIIOBUHU 3aJaHUI.
INPEJMETHBIE PE3YJIbTATHI

B cocraBe npeMeTHBIX Pe3yIbTaTOB MO0 OCBOSHHUIO 00S3aTEIHLHOTIO COACPIKAHUS,
YCTaHOBJIEHHOT'O IaHHOU (esieparabHON pabodel IporpaMMoi, BBIIEIISAIOT: OCBOCHHBIE
00y4aroImuMUCs HayyHbIe 3HAHHUS, YMEHUS U CIOCOOBI AeCTBUH, crienuduyeckue 1is
IpeaMEeTHON 00acTu «XUMHUsD», BUJIbI AE€ATEIBHOCTHU I10 IOJIYYEHUIO HOBOTO 3HAHUS, €T0
MHTEPIPETAINHU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX
CUTYyalLlUsX.

K koniy o0y4enus B 8 kijiacce mpeMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH y OOYUAIOLIUXCS YMEHUH:

e  pacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHUIT
3JIEMEHT, IIPOCTOE BELIECTBO, CII0KHOE BELIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPO/HAsS), BAJICHTHOCTb, OTHOCUTEJIbHAsL AaTOMHAs U MOJIEKYJISIpHAsl Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas J10Ji1 XMMUYECKOT'0 3JIEMEHTa
B COEJMHEHUU, MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAaHHE, COJlb,
AJIEKTPOOTPHUIIATEIEHOCTh, CTENICHh OKUCIICHHS, XUMUYECKask PeaKus, KIaCCHPUKAIIHS
PeaKIMii: peakuy COeAMHEHMs], PEaKIUU Pa3IOKEHUS, PeaKLIUH 3aMELCHNUs, peaKIH
o0MeHa, 9K30- ¥ SHIOTEPMUYECKUE PEaKIiuy, TETIOBOM 3¢ ekt peakuuu, sipo aroma,
3JIEKTPOHHBIN CIION aTOMa, aTOMHasi OpOUTaJIb, palnyc aToMa, XMMHUYECKasl CBA3b,
MOJIIpHAs U HEIOJIApHAsl KOBAJICHTHAs CBSI3b, HOHHASI CBSI3b, MOH, KATHOH, aHHUOH,
pacTBOp, MaccoBast J0J1s BelllecTBa (MPOLIEHTHAsI KOHIIEHTPALUs) B pacTBOPE;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MMOHATHI U IPUMEHSTH 3TU
MIOHATUS MPU ONMCAHUY BELECTB U UX NPEBPALICHUN;

e HCIOJb30BaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBIIEHUS (POPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OIpeNeNsITh BAJIGHTHOCTh AaTOMOB RJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENICHb
OKHCJICHUS 2JIEMEHTOB B OMHAPHBIX COEIMHEHUSAX, TPUHAJIC)KHOCTD BEIIECTB K
orpeeIEHHOMY KJlacCcy COSMHEHHH 1o popMysam, BUJL XUMUYECKON CBS3U
(KOBaJIeHTHAs U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

e packpsiBaTh cMbIcH [lepuoanueckoro 3akona /. . MenaeneeBa: 1eMOHCTPUPOBATh
ITOHMMAaHHUE NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX
nosioxkeHus B [leproanueckoit cucreme, 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOrazipo;

e OIMCHIBATh U XapaKTepH30BaTh TaONUuHyI0 popmy [leproanueckoit cucrembl
XUMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAas MoArpymnmna (A-rpymnma)» u
«mmobounas moarpynna (b-rpynmna)», Manbie u 00JIBIIINE TTEPUOJIBI, COOTHOCHTH
0003HaueHHs, KOTOpble uMeroTes B Tabnuue «llepuoanyeckas cucreMa XUMHYECKUX
anemeHToB J[. . MenzaeneeBay ¢ YUCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi spa, o0l1ee YuciIo JEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJAacCU(PUUIUPOBATH XUMUYECKHE HJIEMEHTHI, HEOPTaHUUECKUE BEIECTBA, XUMUYECKHE
peakuuu (1Mo YUCIy U COCTaBY YYacTBYIOIIUX B PEaKIMU BEIIECTB, IO TEIUIOBOMY
sbdexry);

e  XapaKkTepu30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA BEIIECTB PA3TUIHBIX
KJIACCOB, ITOATBEP:K/1asi OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PeaKIuii;

e IPOTHO3UPOBATH CBOICTBA BELIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTaBa,
BO3MOKHOCTH NPOTEKAHUsI XUMUUYECKHX IPEBPALICHUN B PAa3JIMUHBIX YCIOBUSIX;

e BBIYHUCIIATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 10 (opMyJsie COETUHEHNSI, MACCOBYIO JI0JIIO BEIIECTBA B
pacTBope, IPOBOJUTH PAacUEThI 10 YPAaBHEHUIO XMMHUUYECKOM peakLny;

e IPHUMEHATh OCHOBHBIE OIIEPALIUU MBICIUTEIbHON AEATEIILHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHIe, CUCTEMATH3aIMI0, KJIacCU(UKAIUIO, BHISIBJICHUE IPUYMHHO--




CJIEACTBEHHBIX CBS3EM — I U3YUEHUs CBOMCTB BEUIECTB U XUMUYECKUX PEAKLUM,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HA0II0/IeHUE, U3MEPEHUE,
MOJICTTUPOBAHUE, SKCTICPUMEHT (PEATbHBIN 1 MBICIICHHBIH );

CJIeI0BaTh MPaBUIIAM IOJIb30BAHUS XUMHUECKOH MOCY10i 1 1a00paTOpHBIM
00opyIOBaHUEM, a TAKXKE TPAaBUIIaM OOpAICHHS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB O MOJIYYEHHUIO
1 coOMpaHMIO ra3000pa3HbIX BEUIeCTB (BOAOPOIA U KUCIOPO/Ia), TPUTOTOBICHHIO
PacTBOPOB € ONPENEIEHHON MAaCCOBOM J10J1€ paCTBOPEHHOTO BELIECTBA, IUIAHUPOBATH
Y TIPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEI0UEH U
KHCIIOT C IOMOIIbIO HHAUKATOPOB (JIaKMYC, (peHoI(pTaIenH, METHIIOPAHK U IPYTHE).

K koniy o0y4enus B 9 kijiacce mpeMeTHbIE PEe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHHOH, ITPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPHULATENBHOCTD, CTETIEHb OKUCIICHNS, XMMUUYECKasl PEAKIIUsl, XUMUUECKas]
CBSI3b, TEIUIOBOM 3(PPEKT peaklnuu, MOJIb, MOJISIPHBII 00BbEM, PACTBOP, ANEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, NEKTPOIUTHYECKAs TUCCOLMALINS, PEAKIIMK HOHHOTO 0OMEHa,
KaTajan3aTop, XMMHUYEeCKoe paBHOBECHE, OOpaTUMbIe U HEOOpaTUMbIE PEaKIIUH,
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKI[UU, OKUCIUTEIb, BOCCTAHOBUTED,
OKHCJICHHE ¥ BOCCTaHOBJICHHE, AJTIOTPOIHSI, aM(POTEPHOCTh, XUMHUECKAs! CBSI3b
(KoBaJIeHTHAs, HOHHAS, METAJUIMYECKas ), KpUCTAIUIMYECKas PEIETKA, KOPPO3HS
METAJIJIOB, CILIaBbl, CKOPOCTh XUMUYECKOW pEaKUH, IPEAEIbHO JOIMYCTUMAsI
koHneHnTpanus [TJIK BemniecTna;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHSATH 3TH
MOHATHUSA [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

HCI0JIb30BaTh XMMHUUYECKYIO0 CUMBOJIMKY JUUIsl COCTaBJIEHUsI (POPMYIT BEILIECTB U
YpaBHEHUN XUMUYECKUX PEaAKIUI;

OIIpEEIIATh BAJIEHTHOCTb U CTENIEHb OKUCICHUSI XUMUYECKHUX DJIEMEHTOB B
COEMHEHMAX PA3IMYHOIO COCTAaBA, IPUHAJICKHOCTD BEILIECTB K ONPEACIEHHOMY
KJIaCCY CO€IMHEHUM 10 (hopMyJiaM, BUJT XUMUYECKOHN CBSA3H (KOBaJICHTHAs, HOHHAs,
METaJITN4ecKas) B HEOPraHMUeCKUX COSTUHEHHSX, 3apsi/i MOHA 110 XUMUYECKOM
(bopMyIie, XapakTep Cpesibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEIMHEHUH, TUIT
KPUCTAJNINYECKON PEIIETKN KOHKPETHOTO BELIECTBA,

packpsiBaTh cMbIci [lepronnueckoro 3akona . . MenpaeneeBa u 1IEMOHCTPUPOBATH
€ro MOHMMaHUe: OMUCHIBATh U XapaKTepu30BaTh Ta0muuHy0 Gopmy [leproaundeckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB: Pa3jInyaTh MOHATHUS «TJIaBHAs noArpymnna (A-
rpymnmna)» u «rmobounas noarpynna (b-rpymnmna)», Massie 1 60JbIINE TEPHOABI,
COOTHOCHUTBH 0003HAUYEHHUS, KOTOPhIE UMEIOTCS B IEPUOANYECKOM TalHIIe, C
YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U
3apsi siipa, o01iee YMCiIo AIEKTPOHOB U PACIIPEIETICHUE UX 110 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEMHEHMH B Mpeenax MajiblX MEPHUOJIOB U IIaBHBIX MOATPYII C Y4ETOM CTPOCHHUS
HX aTOMOB;

KJIacCCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (1Mo YUCIy M COCTaBY YYaCTBYIOLIUX B PEAKIUU BEIIECTB, 10 TEIIIOBOMY

3¢ deKTy, 10 U3MEHEHUIO CTETIEHEeW OKUCIICHNUS XUMHUECKUX 2JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOIINE U CHIEIMPHUYECKIe XUMUYECKHE CBOMCTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPK/1asi ONHMCAaHNE IPUMEPAMH MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEaKLIUN;

COCTaBJIATh YPABHEHHUS SJIEKTPOJUTUYECKON TUCCOLIMAIIMN KUCTIOT, IIEJI0YEN U COJIEH,
TMIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS PEeaKIIMii HOHHOTO 0OMEHa, YpaBHEHUS peaKIInid,
MMOATBEPKIAIOIINX CYIIECTBOBAHNE N'€HETUYECKON CBSI3U MEXY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacCKpbIBaTh CYIIIHOCTh OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUH B Pa3JIMYHBIX YCIOBHSIX;




BBIYHCIISATH OTHOCHTEIILHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JOJTI0 XUMHYECKOT0 3JIEMEHTA 110 (hopMyIie COeTMHEHNS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEAKIIHIH;

cOOJIIO/1aTh MTPaBUIIA TTOJIB30BAHUS XUMUYIECKOH OCYA0H 1 1TabOpaTOPHBIM
o0opynoBaHuEM, a TAaK)Ke TPaBUiia OOPAICHHS C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHMSMH T10 BHITIOJHEHHUIO JTJAOOPATOPHBIX XUMHUECKHUX OIBITOB I10 MTOIYYECHHIO
¥ cOOMpaHMIO ra3000pa3HbIX BEHIECTB (aMMHUAaKa M YIIIEKHUCIIOTo Trasa);

MPOBOANTH PEAKIINH, OATBEPKAAIOIINE KaYeCTBEHHBII COCTaB Pa3IMYHBIX BEIIECTB!
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OpPOMHI-, HOIUA-, KapOoHaT-, pocdar-,
CHUJIMKAT-, CYb(aT-, THAPOKCUI-MOHBI, KATHOHBI AMMOHUSI U HOHBI H3YYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEICCTB;
MPUMEHSATh OCHOBHBIE OIIEPAIIMH MBICIUTEIBHON IESATEIBHOCTH — aHAIN3 M CUHTES,
CpaBHEHUE, 0000IICHUE, CHCTEMATH3AIIUIO, BEISIBICHUE IPHYMHHO-CIICACTBEHHBIX
CBSI3€H — JJIS1 U3YYEHHS CBOMCTB BEIIECTB M XMMUYECKUX PEAKIHii, €CTECTBEHHO-
Hay4HBIC METO/IbI IO3HAHUS — HAOIIIOICHUE, U3MEPEHUE, MOICITHUPOBaHHE,
HKCIIEPUMEHT (peabHbIA M MBICICHHBIH).




