Annoranus PII mo yueOHomy npeamery «Xumus». 5-9 kiace.

1. PaGouas nmporpamMma mo yueOHOMY npeaMeTy «Xumus» (0a30BbIil ypOBEHb) (MMpeaMeTHas 00J1acTh
«EcTecTBeHHO-HAaYy4HbIE TPEAMETHI») (Iajee COOTBETCTBEHHO — IMPOTrpaMMa MO XWMHUH, XUMHUS) BKIIOYACT
MOSICHUTENBHYIO 3alUCKY, COoAepXaHue oOydeHHUs, IUIaHUPYeMble pe3yibTaThl OCBOCHUS MPOrpaMMBbI IO
XUMHUH.

2. IlosicHUTENBbHAS 3aIIUCKA.

2.1. IlporpaMMa 1O XMMHH Ha YpPOBHE OCHOBHOT'O OOINEro OOpa3oBaHMs COCTaBJIEHA HAa OCHOBE
TpeOoBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNIbHOI MporpaMmbl OCHOBHOTO OOLIETro
obpazoBanus, npenacraBieHHbIX B PI'OC 00O, a Taxke Ha ocHOBe (henepanbHON paboueil mporpaMmbl
BOCIHUTAHMSI M C Y4ETOM KOHIEMIMM MpernojaBaHus ydeOHOro mpenmMera «XuMmus» B 00pa3oBaTelIbHBIX
opranusanusax Poccuiickoit denepanun.

2.2. [IporpaMmMa mo XxuMuu paszpaboTaHa C LEIbI0 OKa3aHWSI METOJUYECKOW IMOMOIIU YYUTEII0 B
co3JlaHNH paboUeil MPOrpamMMBbl 10 Y4eOHOMY MPEIMETY.

[IporpamMma mo xumuu Ja€T NpeCTaBICHUE O LIEAX, OOIIeH cTpaTeruu OO0y4deHHs, BOCIHUTAHUS U
pasBUTH OOYUYAIOUIMXCSl CPEICTBAMH Y4YEOHOTO MpenMeTa, yCTaHaBIMBACT 00s3aTeIbHOE MPEAMETHOE
coJiep’KaHue, MpeAycCMaTpUBAaeT paclpe/elieHne ero Mo KjiaccaM U CTPYKTypUpOBaHUE MO pasienaM u
T€MaM IpOorpaMMbl [0 XUMHH, OIPEAEISET KOJIMYECTBEHHbIE M KAadeCTBEHHBIE XapaKTEPUCTHKHU
COJIEp>KaHUsl, PEKOMEHIYEeMYIO0 TOCIEI0BATEIbHOCTh M3YyYCHHUS XUMHH C YYETOM MEXKIIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO Mpolecca, BO3PACTHBIX OCOOCHHOCTEW OO0ydJaromuxcs,
OTpesieNisieT BO3MOXXHOCTU MpeaMeTa IJisd peaju3aluu TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO 0OOmIero oOpa3oBaHUs, a TaKXkKe TpeOOBaHWUU K
pedynbrataM OOy4YeHHs XUMHH Ha YpOBHE Ilelied M3ydyeHUs TMpeAMeTa UM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON IEATEIIEHOCTH 00YJaOIIETr0Cs MO0 OCBOSHHIO YIeOHOTO COZep KaHusI.

2.3. 3HaHWe XMMHH CIY)XHUT OCHOBOH Ui (hOpMHUPOBAHHMS MHUPOBO33PEHHUS OOYYaIOILIErocs, €ro
NPEJCTaBICHUA O MaTepHalbHOM EIMHCTBE MHpPA, BAKHYIO pPOJIb UIParoT (HOPMUpPYEMbIE XHMHUEH
MIPEJICTABJICHUS O B3aMMOIIPEBPALICHHUSIX SHEPTUU U 00 ABOJIOLUU BEUIECTB B MPUPOJIE, O MYTIX PEIleHUs
JI00ANBHBIX MPOOJIEM YCTOWYUBOIO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMW, MHIIEBOU M
9KOJIOTMUYECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPAHEHHUS.

2.4. VI3yueHne XUMUU:

CIOCOOCTBYET pealn3aliil BO3MOXXHOCTEH Ui camMopa3BUTUA U (OPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ o011ei 1 (PyHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBILIUIEHUS M TBOPYECKHX CHOCOOHOCTEH 0OydarolInXcsi, HABBIKOB
UX CaMOCTOSITEIbHOM yueOHOW JAESITEeNbHOCTH, OSKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHH,
HEOOXO/MMBIX KakK B [IOBCETHEBHOM >KU3HHU, TaK U B MPO(ECCHOHANBHOMN NesITeIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAaydHOTO MBIIUIEHHUS, 3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOIO B3IJISAa Ha
€IMHCTBO MPHUPO/IbI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAIIOM B (JOPMHPOBAHUYU €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH O0yYaroIuxcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHHSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJOTHYECKOE 00pa30BaHUe 00ydarOInXCsl.

JlaHHble HampaBieHHs B OOy4YEHHMH XHMHUHM O0ecleyMBalOTCs cHenu(UKoil comepikaHus yuyeOHOTro
IperMeTa, KOTOPBIN SIBISETCS MEeJIarorH4ecky aJalTHPOBAHHBIM OTpakeHHEM 0a30BOM HAayKu XMUMHH Ha
OIIpEAEIEHHOM JTaIe €€ Pa3BUTHS.

2.5.Kypc xumMum Ha YpOBHE OCHOBHOTO 0Omero oOpa3oBaHUSI OPHEHTHPOBAH Ha OCBOCHHE
00y4aroIUMHUCs CUCTEMBI TIEpBOHAYANIBHBIX MOHATHI XMMHUHU, OCHOB HEOPTaHMYECKOM XUMUHU U HEKOTOPHIX
OTIENBHBIX 3HAYMMBIX TIOHSATHI OPTraHWUYECKONH XUMHUH.

2.6. CTpyKTypa coaepkaHusi IpOrpaMMBbl 110 XUMHUHM cpOPMHUPOBaHA HA OCHOBE CHCTEMHOI'0 MOX0/1a
K e€ uzyuyenuto. CoziepkaHue CKJIaJbIBA€TCA U3 CUCTEMBI MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U
CHCTEMBI MOHATHH O XUMHUYECKOW peakuuu. O0e 3T CUCTEMbI CTPYKTYPHO OPraHM30BaHbI MO MPUHLUIY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUIN pa3HOT0 YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

ITepuoanueckoro 3akona /.M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBA3H;

MPEJICTaBICHUI 00 IEKTPOIUTUYECKON TUCCOLMAIIMY BEIIECTB B PaCTBOPAX.

TeopeTnueckne 3HaHUS PACCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO YPOBHSI K APYTrOMY, BBINOJHSAA GYHKIIMH OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHMSI M BO3MOKHOCTEM NPAKTUYECKOTO NIPUMEHEHUS U IOITY4YECHHS



M3Yy4aeMbIX BEILECTB.

OcBoeHue mporpamMMbl M0 XMMHHU CHOCOOCTBYET (DOPMUPOBAHHUIO IMPEJACTABICHHUS O XUMHUYECKOU
COCTABJISIOLIEH HAay4YHOM KapTHHBI MHUpA B JIOTMKE €€ CHUCTEMHON IPUPOJBI, LIEHHOCTHOIO OTHOLIEHUS K
HAay4YHOMY 3HAHHUIO M METOJaM IO3HAHMA B HayKe. M3ydeHne XMMuM NMpOMCXOAUT C IMIPUBJICYCHUEM 3HAHUN
U3 paHee U3YyYCHHBIX Y4eOHBIX mpeameToB: «Oxpysxaroumii Mupy», «buonorus. 5—7 knaceb» u «Pusuka. 7
KJIACcC».

2.7.1lpn u3y4yeHHH XMMHU TPOUCXOIUT (POPMUpPOBAHHME 3HAHUI OCHOB XMMHMYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, INPAKTHUUECKOW JesITEIbHOCTH 4YEJOBEKa W Kak OJHOro u3
KOMIIOHEHTOB MHPOBOH KyJAbTYpHl. 3amada y4eOHOro IpeaMeTa COCTOMT B (POPMHUPOBAHUH CHUCTEMBI
XMMUYECKUX 3HAHUH — BaXHEHIIMX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX MOJOKEHUH, TOCTYIHBIX
000011IeHUIT MEPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAyKH, B IPUOOLICHUN K HAyYHBIM METOAaM MTO3HAHUS
IIPYU U3YYEHUH BEIIECTB U XMMUYECKUX pPeaklui, B (GOPMUPOBAHUU U Pa3BUTHM I1O3HABATEIbHBIX YMEHUN U
UX MPUMEHEHUH B y4eOHO-T03HABATEIBHON B yUeOHO-HCCIIEI0BATEIBCKOM eI TETbHOCTH, OCBOSHUH MTPABHI
0e301acHOro 0OpalleHus ¢ BEIeCTBAMH B IOBCEHEBHOM JKU3HU.

2.8.1lpy wW3ydYeHWHM XHMMHUU HaA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs BaXKHOE 3HAYCHUE
IpUoOpeNu Takue 1elu, Kak:

dopMHpOBaHHE  HMHTEIUICKTYAIBHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY IPHUHATUIO pELICHUH, CHOCOOHOW afanTupoBaTbCcs K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

HalpaBJIEHHOCTh O0YYEHHUS Ha CUCTEMAaTHYeCKOe MPUOOIIEeHHE O0YyYaroUIMXCs K CaMOCTOSATENIbHOM
[I03HABATEIbHON JESATEIIbHOCTH, HAYYHBIM METOJIaM I103HaHUS, (POpMHUPYIOIIMM MOTUBALUMIO U pPa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

obecrieueHne yCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETECHUIO OOYYAIONUMUCS OIBITa Pa3HOOOpa3HOM
NeSTeIbHOCTH, TMO3HAHUS U CAMOIO3HAHUS, KIHOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIMH), MMEIOLINX
YHUBEPCAJIbHOE 3HAYEHUE JIUISl PA3IMYHBIX BUJIOB I€ATEIbHOCTH;

¢dopmupoBaHue o60meill (QyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, B TOM YHCIIE
YMEHHUM OOBSCHATH U OLEHUBATh SIBJICHHS OKPY)KAIOIIEr0 MHMpA, UCHOJb3YS 3HAHMS U OIbIT, IOJyYEHHbBIE
IpU M3YyYEHUU XUMMH, NPUMEHATh HUX IPU PEIIeHUH NpoOJeM B IOBCEIHEBHOW JKU3HU U TPYAOBOM
JeSITENIbHOCTH;

¢dopmupoBaHue y 00y4yaroMXCsl TyMaHUCTUYECKUX OTHOLIECHUH, TOHUMAHUs IEHHOCTH XUMUYECKUX
3HAHUU JUIs1 BBIPAOOTKM 3KOJOTHYECKH II€JIeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM AESITEIBHOCTH B
LEJISIX COXPAHEHUSI CBOETO 3[J0POBbS M OKPYXKAIOLIEN IPUPOJHON CPEJIbI;

pa3BUTHE MOTHUBALIUU K O0YyYEHUIO, CIIOCOOHOCTENW K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHMsI  OOIEYETOBEYECKHX LIEHHOCTEeH, TOTOBHOCTM K OCO3HaHHOMY BBIOOpDY mpoduias W
HaIpPaBJIEHHOCTH JaJIbHEHIIEro 00y4YeHUsl.

2.9. O01iee 4nCIIO YacoB, PEKOMEHOBAHHBIX JJIs U3ydeHus xumuu, — 136 yacoB: B 8 kiacce — 68
yacoB (2 4yaca B HeJleN0), B 9 kiacce — 68 1acoB (2 yaca B HEJIEINIO).

3. Coneprxanue oOyueHus B 8 Kilacce.

3.1. [lepBoHaYaIbHBIE XUMUYECKHE TTOHSATHSI.

ITpenmer xumuu. Poib XUMHM B JKM3HM 4eJIOBEKAa. XUMHS B CUCTEME HayK. Tena M BeEIIECTBa.
dusnyeckre CBOMCTBA BEIIECTB. ArperaTHOe COCTOsIHUE BellecTB. [IoHsATHE 0 MeTOAax MMO3HAaHUS B XUMHUHU.
Yucrtsle BemecTBa U cMecu. CrocoOsl pa3jienenHus cMeceil.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3yIeMeHThl. CHMBOJIBI XUMHUYECKHX 3JeMEHTOB. [Ipocthie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeniecTB. OTHocuTenbHass aroMHas Macca. OTHOcHTENbHAas MOJIEKYJsIpHas Macca. MaccoBas 10
XUMHUYECKOI'0 3JIEMEHTA B COCMHEHHH.

KomnuectBo BemectBa. Moab. MomnsipHas Macca. B3aumocBsI3p KoIM4ecTBa, MacChl M 4ucia
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rsl mo opMysiaM XMMHUUECKUX COESTUHEHHH.

@U3NYECKUE U XUMHUYECKHE SIBJICHMS. XUMHUYECKas peakuus U €€ NMPU3HAKU. 3aKOH COXPaHEHUS
Macchl BemlecTB. XuUMHYeckue ypaBHeHUs. Kiaccubukanus XUMHYECKHUX peakiuil (coequHeHws,
pasioKeHus, 3aMelIeHns, OOMeHa).

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOM TOCynoHM, mpaBuiaMu paboThl B
nabopatopun U npuémamu oOpalieHuss ¢ JabOpaTOpHBIM O0OpPYAOBAaHUEM, M3Y4YEHHE U OIMCaHHE
(bu3nyecKux CBOWCTB 0Opa3l0OB HEOPraHMYECKHX BEIIECTB, HaOMOJAeHUEe (Qu3ndeckux (TUIaBIe€HUE BOCKA,
TasiHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCALMsl BOJbI) U XMMHUYECKUX (TOPEHUE CBEYH,



MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mella C KUCIOTOM) SIBIICHUH, HAOII0JIeHUE U OTMCaHHE
MIPU3HAKOB MPOTEKAHUSI XUMHUYECKHX peaklUui (pa3joKeHue caxapa, B3auMOJICHCTBUE CEpHOUM KHUCIIOTHI C
XJIopuioM Oapusi, pasioxeHue ruapokcuga meau () mpu HarpeBaHuM, B3aMMOAEHCTBHE JKele3a C
pactBopoMm conu meau (1), n3yuenue cmocoOoB pa3aeneHus: cMecel (C TOMOIIbI0 MarHuTa, (GUIbTpOBaHUE,
BBIAPUBAHUE, JAUCTIILUIIINSA, XpoMarorpadus), MPOBEJCHUE OYMCTKH TOBAPEHHOW cOJiM, HaOMIOIEeHUEe U
OMMCAHUE PE3yJbTAaTOB IPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHHE
Mo/eJield MOJIeKy (IIapOCTEePKHEBBIX).

3.2. Baxkneiime npeacTaBUTEIN HEOPraHUYECKUX BELIECTB.

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — aneMeHT u npocToe BemecTBo. Haxoxnenue
KHCIIOpO/ia B MpUpoAe, pU3ndYecKue U XuMudeckue cBoicTBa (peakiuu ropenus). Okcunsl. [lpumenenue
kuciopoaa. CriocoOsl MoJydeHHs KUCI0opoaa B 1a00paTOpUX U MPOMBIIUIEHHOCTH. KpyroBopoT kucinopoaa
B nipupojae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TennoBoil A3 PeKT XUMUIECKOI peaklnu, TePMOXUMHUYECKIE YPABHEHUS, IK30- U IHAOTEPMHUECKHUE
peakuuu. TormBo: yroiib U MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUJICHUE MapHUKOBOTO 3(dekTa, pazpyuieHue
030HOBOT0 CJIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBo. Haxoxaenue Bojopona B Npupoie, (pusmueckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI orydeHus. KuciaoTsl u conu.

Monsipablii 00BEM ra3oB. PacuéTsl 0 XUMUYECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBopurenb. PactBopbl. HacklieHHbIE 1 HEHACBIILICHHBIE
pacTBOpbl. PacTBOpHMOCTH BeliecTB B BoJe. MaccoBasi 10Jisl BelllecTBa B pacTBOpe. XUMHUECKUE CBOMCTBA
BoAbl. OcHoBaHusa. Ponb pacTBOpoB B IpHUpPOAE M B KU3HU yesnoBeka. KpyroBopor BoJbpl B HpUpOJE.
3arpsi3HeHue IpUPOAHBIX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudpukanus  Heopranmdeckux — coemmHeHud.  Oxcuabl.  Kitaccupukammss — OKCHIOB:
coneoOpasymoiire (OCHOBHBIE, KUCIOTHBIE, aMmboTepHbIe) U HeconeoOpa3yromue. HomeHknarypa okcuaoB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuioB.

OcHoBanus. Knaccudukanus ocHoBaHUI: MIENOUM W HepacTBOpPUMBbIE OCHOBaHMA. HomeHkiatypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loirydyeHne 0oCHOBaHUH.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucioT. @u3ndeckre U XUMUYECKHE CBOMCTBA
kucinot. Psan aktuBnoctn metaiuioB H.H. bekerosa. [lonyuenne kucior.

Conu. Homenknarypa cosnei.

du3nyecKue 1 XuMHU4YeCKre CBoMcTBa cosel. [lomydenue coneil.

I'eHeTnyeckas CBSA3b MEXAY KJIacCaMH HEOPraHMYECKUX COCUHEHHM.

XWMHYECKUN DKCIEPUMEHT: KAuyeCTBEHHOE OIPEAENICHUE COJEPKAHMS KHCIOpPOJa B BO3IyXe,
NoJIy4eHue, cobupaHue, pacro3HaBaHUE M M3Y4YEHUE CBOMCTB KHCIOpOJa, HAOJIOJCHHE B3aUMOJEHCTBUS
BEILIECTB C KHUCIOPOJAOM M YCJIOBMSI BOZHUKHOBEHHUS M MPEKpPAILEHUS ropeHus (moxkapa), 03HaKOMJIEHHE C
o0pa3iiaMu OKCHJIOB U ONHCaHHE UX CBOWCTB, MOJIy4YEeHUE, COOMpaHKe, paclio3HaBaHUE U U3yYeHUE CBOWCTB
BoJopoAa (ropeHue), B3auMojeciicTBHE Bojopoaa ¢ okcuaoMm wmeau (ll) (Bo3MOXKHO wHCTHOMB30BaHUE
BUJIEOMATEPHAJIOB), HAOIIOeHNE 00pa3LoB BEIIECTB KOJIMUYECTBOM | MOJIb, UCCIIEOBaHUE OCOOEHHOCTEH
pPacTBOPEHMSI BEIIECTB C PA3NMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIICHHE PACTBOPOB C ONPENEIEHHON
MaccoBOM J10yiell pacCTBOPEHHOrO BEIECTBA, B3aUMOJICHCTBHE BOJBI ¢ MeTallaMH (HaTpHEM M KajbLHEM)
(BOBMOXKHO HCIMOJIBb30BAaHUE BHUAEOMATEPUATIOB), HCCIEIOBaHUE OOpPa3lOB HEOPraHWYECKUX BEILIECTB
Pa3NIUYHBIX KJIACCOB, HAOJNIOJIEHHME M3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOpaxX KHUCIOT M INEIOYEH,
n3ydeHue B3anMozeicTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIOTHI, KUCIOT C METaJUIaMHU, PEaKIuit
HEUTpaau3aluy, IOJyYEHHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METalla JAPYIUM U3
pacTBoOpa COJIM, PEIIEHHE HKCIIEPUMEHTAIBHBIX 337a4 MO TeMe «BaXHehnme Kiacchl HEOPraHWYECKHUX
COCIIMHECHUI.

3.3. [lepuonnuecknii 3akoH u [lepuonndeckas cucremMa xumMudeckux sinementoB [[.M1. Menneneena.
CrpoeHne aToMOB. XUMHUECKasi CBA3b. OKUCINUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH.

[lepBble TOMBITKM KiIaccU(PUKAIMK XUMHYECKUX »dJeMeHTOB. lloHATHe O Trpynmax CXOAHBIX
3JIEMEHTOB (LIEIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, T'aJOTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE
00pa3yroT aMm(pOTepHBIE OKCUBI U THAPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepumomnueckass cucrema xumuueckux a3nemeHToB /.M. Menneneesa.
Kopotkonepuoanast u nanuHHOnepuogHas ¢opmbl lleproanyueckoil crucTeMbl XUMHUYECKHUX 3JIEMEHTOB
J.U. Menneneesa. Ilepuoast u rpynnsl. PU3NMYECKUN CMBICI MOPAIKOBOIO HOMEpa, HOMEPOB IEPUOJA U
IPYMIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3orombl. OnexkTpoHbl. CTpoeHHE 3IEKTPOHHBIX



obomouek aTtomoB mepBbiXx 20 xumudeckux sneMeHToB Ilepmommueckoit cucremsr .M. Menneneena.
XapakTepucTUKa XUMHYECKOIO dJEMEHTa MO0 ero nmnojoxkeHuto B llepuoamyeckoir  cucreme
J.1. Menneneena.

3aKOHOMEPHOCTU HW3MEHEHUs paJuyca aTrOMOB XUMHYECKHX OJJIEMEHTOB, METAUIMYECKUX U
HEMETaJUTMUYECKUX CBOMCTB 1O rpymnaM u nepuoaam. 3uauenue [lepuoanueckoro 3akona u Ilepuoanueckoit
CUCTEMbl XMUMHUYECKHUX OJJIEMEHTOB JUIsl pa3BUTUS Hayku U npaktuku. .M. MenneneeB — yd€HbId u
IPaKJaHUH.

Xumuyeckasi cBs3b. KoBanieHTHas (MOJsipHAs W HEMOJIApHAs) CBs3b. DJIEKTPOOTPUIATEIILHOCTD
XUMHUYECKUX JIeMEHTOB. IOHHas CBS3b.

Crenenp oxucineHuss. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. IIponeccel OKUCHEHUS U
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH SKCIEPUMEHT: U3yuyeHHe 00pa31[0B BEIIECTB METAIIJIOB U HEMETAIJIOB, B3aUMO/ICHCTBHE
TUJAPOKCH/IA [IUHKA C pacTBOPAMMU KHUCJIOT U ILIEJIOYEH, IMPOBEICHUE OIBITOB, HILTFOCTPUPYIOLIUX MTPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOpeHHe, PeaKIui pa3oKeHus, COSIMHEHMUS).

3.4. MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XHMHHM B 8 KJIAcCe OCYLIECTBISETCS 4Yepe3
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUN, TaK U MOHSATUN, SBISIOIUXCS CUCTEMHBIMHU
JUISl OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mure eCTeCTBCHHO-HAYYHBIE TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHATN3, CHHTE3,
KinaccupuKalus, MNepUOAUYHOCTb, HAONIOJCHUE, AKCIEPUMEHT, MOJICIHPOBAHUE, H3MEPEHHUE, MOJIENb,
SIBJICHUE.

®u3nka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIbI, paJu0aKTUBHOCTb,
MOJICKYJIa, JJICKTPUUECKHH 3apsij, BEIECTBO, TeJO0, O00BbEM, arperaTHOe COCTOSTHUE BEIIECTBA, Tras,
(bu3nyecKre BeIMUMHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TIaHEeThl, 3BE3/1b1, COIHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: atmocdepa, rumpochepa, MUHEpalbl, TOpPHbIE MOPOJbI, TOJE3HbIE HCKOMaeMbIe,
TOIUIUBO, BOJHBIE PECYPCHI.

4. Conepxanue o0ydenus B 9 kiacce.

4.1. BemecTBO U XUMUYECKasi PEaKIIUs.

[lepnonnueckuii 3akoH. Ilepumoanueckas cuctema xumuueckux osnemeHTtoB JI.M. Menneneesa.
Ctpoenue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB XHMHUYECKHX JJIEMEHTOB TIEPBBIX TPEX
MEPUOJIOB, KaJKs, KaJIbLUA U UX COCIMHEHU B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepuoanueckoit
CHUCTEME U CTPOCHUEM HUX aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMHYECKOW CBA3U. THIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIMXCSA K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX COCIMHEHUM, T€HETUYECKas CBSI3b HEOPraHUYECKUX
BEILIECTB.

Knaccudukanuss XUMHUYECKUX peakIuil 10 pa3IudHbBIM Mpu3HakaMm (10 YUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3((eKTy, Mo H3MEHEHHIO CTENEeHEH OKHUCIEeHUs
XUMUYECKUX DJJIEMEHTOB, MO OOpPaTMMOCTH, MO YYAaCTHIO Karajau3aropa). JK30- M DHIOTEPMHUYECKHUE
peakiuu, TepPMOXUMHUUECKUE YPABHEHHUS.

[TonsiTne o ckopocTH XUMUYECKOH peakiuu. [lonsaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHATHE O TOMOrE€HHBIX M TeTeporeHHbIX peakuusx. llonstue o karanuze. llonsTue o
XMMHYECKOM paBHOBeCHH. DaKTOphI, BIUAIONIME HAa CKOPOCTh XHUMHUYECKOM pEaKIUH W TOJO0KEHUE
XUMHUYECKOTO PaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JIEKTPOHHBIN Oayranc
OKHCIIUTENBHO-BOCCTAHOBUTENBHOM peakunn. COCTaBlIeHUE YPAaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ KCTIOIB30BAaHUEM METO/Ia JIEKTPOHHOTO OayiaHca.

Teopust 3IEKTPOTUTUUECKON TUCCOIMAIUU. DJIEKTPOIUTHl U HEINEKTPOIUTHl. KaTHOHBI, aHUOHBI.
MexaHu3M JHCCOLMAlMU BEIIECTB C PA3JUYHBIMUA BHJAAMU XUMHUYECKON CBA3U. CTEeNeHb OUCCOLHAINU.
CunbHbIe U cadble YEKTPOIUTHIL.

Peaknmun woHHOro oOMeHa. YcCIOBHS TPOTEKaHUS pPEaKIMd HWOHHOTO OOMEHa, TIOJIHBIE |
COKpalll€éHHbIE HOHHbIE YpaBHEHMs peakiuil. CBOMCTBA KUCIOT, OCHOBAHUM U COJIEH B CBETE MPEICTABICHUN
00 3IeKTpOIUTHYECKOM aucconnanuu. KauecTBeHHbIE peakiny Ha HOHBL. [[oHSATHE O THAPOIN3E COJICH.

XUMUYECKUN  DKCHEPUMEHT:  O3HAKOMIIEHME C  MOJEISIMM  KPUCTAUIMYECKUX  PEIIETOK



HEOPTraHMYECKUX BEIIECTB — METAJUIOB M HEMeTauioB (Tpadura M aiMaza), CIOKHBIX BELIECTB (XJI0pHaa
HaTpusi), HCCIEAOBAaHHE 3aBHCHUMOCTH CKOPOCTHM XHMHYECKOH pEakUuMu OT BO3ACHCTBUS Pa3IMYHBIX
(akTOpOB, HCCIENOBAaHHUE HIEKTPOMPOBOJHOCTH PACTBOPOB BEILIECTB, MpOIlecca AUCCOLUUAIMHM KUCIOT,
1iea04el U coseil (BO3MOKHO MCIIOIb30BaHNUE BUAECOMATEPHUAIIOB), IPOBEJCHHUE ONBITOB, WIITOCTPUPYIOIIUX
NPU3HAKH TPOTEKAaHUsI peakuuii MOHHOTO oOMeHa (0Opa3oBaHHE OcCajKa, BBIACIEHUE Ta3za, oOpa3oBaHue
BOJIbI), OIBITOB, WJUIIOCTPUPYIOUIMX IPUMEPbl OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIX pEAaKUUH (ropeHue,
peaKIyy pa3iokKeHUs, COSIMHEHNS ), pacCllO3HaBaHNE HEOPraHUYECKHX BEUIECTB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIMii Ha HOHBI, pellICHHE SKCIEPUMEHTAIbHbIX 3a7ay.

4.2. HemeTtaibl ¥ MX COSIUHEHHUS.

OOmas xapakTepucTuka rajoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEHNEHU
okucnenus. CTpoeHne u GU3NYECKHe CBONWCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XMMHUECKUE CBOIMCTBA Ha
npuMepe xjopa (B3auMOJEHCTBHE € MeTaUlaMH, HeMeTaulaMM, Liesnodamu). Xnopoogopond. CoisHas
KHCJIOTa, XMMUYECKHE CBOMCTBA, MOJIyueHHe, IpuMeHeHune. [{eiicTBre Xopa u XJI0poBOI0poia Ha OpraHu3M
yejoBeka. BaxkHelme XI0pHuIbl U MX HAXOXKIEHUE B IPUPO/JIE.

OO6mas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTEINEHHU OKUCIICHUS.

Crpoennie u (U3MYECKHE CBOICTBAa MPOCTHIX BEIIECTB — KHUCIOpPOJa U Cepbl. AJUIOTPONHBIC
MOJIUGUKAIMKM KHCIOpOoJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOJ, CTpoeHUE, PpU3nUecKre U
XUMHAYecKne cBoicTBa. OKCHABI Cephl KaK TPEACTABUTEIN KHCIOTHBIX OKcHIoB. CepHas KHCIOTa,
¢u3nyeckue M XUMHUYECKUE CBOMCTBa (0OIIME Kak MpeICTaBUTENs Kjacca KHCIOT U creuupuyeckue).
XUMUYECKHE pEaKUWH, JIeKallue B OCHOBE NPOMBIIIICHHOTO CIIOCO0a IOJIyYeHHs] CEPHOM KHCIOTHI.
ITpumenenue. Conu cepHOM KHMCIOTBI, KaUeCTBEHHAas peakuus Ha cyibdar-uoH. Haxoxnenue cepbl u eé
COeMHEHUH B Mpupoae. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl COSTUHEHUSIMU Cepbl (KUCIOTHBIE
J0XK]U, 3arpsiI3HEHHE BO3/lyXa U BOJIOEMOB), CIOCOOBI €ro MpeI0TBPaIIECHUs.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEpHbBIC
CTEINEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHe B HpUpoze, (GU3MUecKHe M XUMHUYECKue cBoicTBa. KpyroBopor azora B
npupoje. AMMHaK, ero (pu3nyeckue 1 XMMHUYECKUe CBOMCTBA, ModydyeHue U npumeHeHue. Coau aMMOHUS,
ux (pu3nYecKre u XUMHUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha MOHBI aMMOHUS. A30THAs
KHCJIO0Ta, €€ Noy4eHue, pU3nuecKue 1 XuMUIecKue CBOMCTBa (001Ie KaKk IpeAcTaBUTeNs Kiacca KUCIOT U
cnenupuyeckne). Vcnonap3oBaHWE HHUTPATOB M COJICH aMMOHHS B KadyeCTBE MHHEPAIBbHBIX YIOOpEHUH.
XUMHUYECKOe 3arpsi3HEHHE OKpYXKarolled cpeibl COCTUHEHUSMH a30Ta (KUCIOTHBIE IOXKIHU, 3arpsi3HEHHE
BO3/yXa, IIOYBHI H BOJIOEMOB).

®ocdop, amnorponHsie Moaupukanuu ¢docdopa, ¢usznyeckue W XUMUUYeckue cBoiictBa. Okcua
docdopa (V) u dbochopnas kucnora, GuU3MIECKMe U XUMUYECKHE CBOMCTBA, MojiyueHue. Vcrnonb3oBanue
¢dochaToB B kKauecTBe MUHEPAIBHBIX Y100pEHUH.

OO6mas xapakrepucTtuka 31eMeHTOB |V A-rpynmbl. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbBIC
CTENEHHU OKUCIICHUS.

Yraepon, ammoTponHbie MOIU(GUKAIINK, PACIPOCTPAaHEHUE B MPHUPOJE, HU3NIECKHEe U XUMHYECKUE
cBoiictBa. Ancopbuusa. Kpyrosopor yriaepona B mnpupoge. OKcuisl yrieponaa, uX (uU3HYecKHe H
XMMHAYECKHE CBOWCTBA, JIEHCTBHE HA J>KUBBIE OPTaHU3MBI, IOJyUYC€HHE U IPUMEHEHHE. DKOJOTHUYECKHUE
npoOsieMbl, CBsi3aHHbIE ¢ oOkcuiaoMm yraepoxa (IV), rumore3a T1700albHOrO TMOTEIUICHUS] KJIMMATa,
MAPHUKOBBIN dPQPEKT. YTOoNbHAs KHCIOTa U €€ CONH, NX (PU3HUecKre U XMMUYECKHE CBOMCTBA, TOYYCHUE U
npuMeHeHne. KauecTBeHHas peakius Ha KapOoHAT-HOHBL. Vcnonap3oBaHne KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBITITICHHOCTH U CEJTHCKOM XO35HCTBE.

[TepBoHayanbHbIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSX yriepoja (MeTaH, 9TaH,
STHJICH, alleTHIICH, 3TaHOJ, TIIUIIEPHH, YKCYCHAst KUCIOTa). [IprupoHbIe HCTOYHUKH YTIIEBOIOPOIOB (YTOIIb,
NPUPOJHBIH ra3, HeTh), IPOAYKTHI UX NepepadoTKu (O€H3UH), UX POJIb B OBITY M IPOMBIIIEHHOCTH.

[ToHsAATHE O OMOJOTMYECKH BaXKHBIX BEIIECTBAX: XHpaX, OCNKax, YrIeBOJaX — M MX POJH B KU3HH
yeJoBeKka. MarepuaibHOE €JUHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCIUHEHHH.

Kpemuuii, ero ¢usmueckre M XUMHYECKHE CBOWCTBA, IMOJIyueHHEe M TpuMeHeHue. CoenuHeHUs
KpeMHHUs B npupoje. O6mue npencrasnenus 06 okcuae kpemuusi(1V) u kpemuueBoit kucnore. CHIMKATH,
UX WCIOJNB30BaHUE B OBITY, METUIIMHE, MPOMBIIUICHHOCTH. BakHEHIIMe CTpOUTENbHBIE MaTepHAIIbL:
KepaMHKa, CTEeKJIO, LIEMEeHT, OeTOH, kene300eToH. [Ipobiiembl 6€30MacHOr0 MCIOIB30BAHUS CTPOUTEIIBHBIX
MaTEepHaJIOB B MOBCETHEBHOM JKNU3HU.

XUMHUECKUH HKCIEPUMEHT: H3y4e€HHE OO0pa3lloB HEOPraHHMYECKUX BEIIECTB, CBOMCTB COJISTHOM



KHCIIOTHI, IPOBEJCHIE KAYECTBEHHBIX PEaKIUii Ha XJIOPUANOHBI U HAOMOIEHUE TPU3HAKOB UX MPOTEKAHUS,
OTBITHI, OTpaxkarolue (PU3NUYEeCKHe MU XUMUYECKHE CBOMCTBA TaJlOT€HOB U WX COEIUHEHHH (BO3MOXHO
UCIOJIb30BaHNE BUICOMATEPHUAIOB), 03HAKOMIICHHE C 00pa3IiaMu XJIOPHIOB (TAIOTCHHUIOB), 03HAKOMIICHHE
c oOpa3mamu cepbl U €€ COCIWHEHUSIMH (BO3MOXKHO HCIIOJIL30BAHHME BHICOMATEPHAIIOB), HAOIIOICHHE
npoiiecca OOYIJIMBaHUS caxapa TMOJ JEeWCTBHEM KOHLEHTPUPOBAHHOM CEpHOM KHUCIOTBHI, H3Y4YCHHE
XUMHUYECKHUX CBOICTB pa30aBIEHHON CEpHON KUCIOTHI, MPOBEICHNE KaYeCTBEHHON peakiui Ha CyIb(haTHOH
1 HaOJII0/IeHUE TIpu3HaKa e€ MpOTeKaHus, 03HAKOMIJICHHE ¢ (PU3UYEeCKHMMH CBOMCTBAaMU a30Ta, (hocdopa u ux
COCIUHEHUI (BO3MOXHO HCIIONBb30BaHHE BHUAEOMATepuaioB), oOpa3uaMu a3oTHBIX U (ochopHbIX
ynoOpeHui, MoylyueHue, coOupaHue, pacro3HaBaHUE W H3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KAueCTBEHHBIX peakluii Ha HOH aMMOHHMS U (ochaTHOH M H3yYeHHE MPHU3HAKOB HUX MPOTEKaHUS,
B3aUMOJICIICTBME KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HM3y4YE€HHUE MOJENeH KpUCTAIMYECKHX pemérok anMmasa, rpadura, QysiepeHa,
O3HAKOMJIGHHE C MPOLECCOM aCOPOLUU paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM
MIPOTUBOTra3a, NoJy4yeHne, COOMpaHue, paclio3HaBaHUE U U3y4eHHUE CBOICTB YIJIEKHCIIOTO ra3a, IpoBeIcHUE
KAueCTBEHHBIX pPEaKIUii Ha KapOOHAT W CUJIMKATHOHBI W W3YYCHHE TMPU3HAKOB WX MPOTCKAHWUS,
O03HAKOMJICHHE C MPOAYKIMEH CHIMKATHOW MPOMBINUIEHHOCTH, PELICHHUE HKCIIEPUMEHTAJBHBIX 33Jay I0
Teme «BaxxHelme HeMeTaulbl U UX COEAUHEHHUS.

4.3. MeTtajuibl U UX COEIUHEHUS.

OO0mias xapakTepUCTUKA XUMHYECKHUX JJIEMEHTOB — META/UIOB Ha OCHOBAaHUM HX IIOJIOKEHUS B
[lepuonnueckoir cucteme xumuueckux sseMeHToB J[.M. MeHnneneeBa u crtpoeHus atomoB. CTpoeHue
MeTauioB. MeTaynieckas CBsi3b M METAJUTMYECKasl KPUCTAIUIMUECKasi PemETKa. DIEKTPOXUMUUYCCKUN Psif
HanpspkeHud MetaiuioB. dusnyeckre W XUMUYECKUE CBOMCTBA MeTauioB. OOmue crnocoObl MONy4eHUs
MeTaiioB. [IoHsATHE 0 KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Koppo3uu. Cruiasbl (CTaib,
YYT'yH, JIOPaTIOMUHUHN, OpOH3a) U MX TPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lemounble MeTayuibl: ToOJIOKeHHME B llepuogmyeckoil cucTeMe XHUMHUYECKHX DJIEMEHTOB
JI.1. MenneneeBa, CTpOCHHE UX aTOMOB, HaXOJeHHe B mpupoje. dusnueckue u XMMHUECKHUE CBOMCTBA (Ha
npuMepe Hatpus U Kanus). OKCUIbI U TUAPOKCHABI HATpus U Kanus. [I[puMeHeHue MeN0YHbIX METAJIIOB 1
UX COEOUHEHUMN.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHud MW KajlblLMil: nosiokeHue B Ilepuoandeckoin cucreme
xumuyeckux snemeHToB J[.M. MenaeneeBa, CTpoeHHEe X aTOMOB, HaXOXAEHUE B Ipupoje. Ouznueckue u
XUMHUYECKHE CBOMCTBA MarHus W Kajublius. BakHeline coenUHEHHS KaibIHs (OKCHUJI, TUIPOKCHUJ, COJIN).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonoxkenue B [lepuoamdeckoit cucreme xumuueckux 3nementoB JI.M. Menpeneena,
CTpOCHHE aTOMa, HaXOXKJIeHue B mpupoae. Ouznyeckne U XUMUUECKHUE CBOWCTBA almtoMUHUS. AMGPOTEpHbIE
CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUS.

Kenezo: nonoxenne B Ilepmoamueckoit cucreme xumumyeckux siemeHToB JI.M. Mennaeneesa,
CTpPOGHHE aToMa, HaxOoXiAeHue B mpupoae. PU3MYECKHEe M XHUMHUYECKHE CBOMCTBa xkeie3a. OKCHUIBI,
ruapokcuabl u conu conu xxenesa (1) u xenesa (1), ux cocras, cBoiicTBa U OTyYEHUE.

XUMHYECKUN IKCIIEPUMEHT: O3HaKOMJIEHHE C oOpasllaMH METaJUIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBaMHU, M3yUEHHE PE3YyNbTaTOB KOPPO3HH METAIJIOB (BO3MOKHO HCIIOJNIB30BAHHE BUIECOMATEPHAIIOB),
O0COOEHHOCTEH B3aMMOJICHCTBUA OKCHJA KaJbIMS ¥ HATpUs C BOAOW (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAIIOB), HCCJIEIOBAHUE CBOWMCTB >KECTKOM BOJBI, Mpollecca TOPEHHs jKele3a B KHCIOpPOJe
(BO3MOHO HCIOJIb30BAaHUE BHICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHMUS KAUYECTBEHHBIX PEAKIIMA HA WOHBI
(Maruusi, KanmpIusi, amoMuHM, uHKa, xene3a (1) u xemeza (1ll), meau (1), HaGmroneHue u omucaHue
MPOIIECCOB OKpAIIMBAaHUS IJIAMEHW WOHAMHM HATpUsA, Kaius W Kalblus (BO3MOXHO HWCIOJIB30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS M THIPOKCHAA IIMHKA,
perieHne YKCIepUMEHTAIbHBIX 33/1a4 10 TeMe «BakHelIme MeTauibl U UX COSTUHEHUS.

4.4. Xumusl 1 OKpy»Karolas cpesia.

BemectBa u MaTepuaibl B TOBCEHEBHOM JKU3HU YeJOBeKa. be3omacHoe MCIoMb30BaHUE BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKUX 0KOTaX M OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYXaromeld cpeasl (TpenenabHas JI0MyCcTHMas KOHIICHTPAIHs BEIIECTB
(manee — ITJIK). Ponb XxuMu# B pelieHUH YKOIOTUIECKUX MPOOIEM.

XUMHUYECKUH OSKCIEPUMEHT: HW3y4deHHWe o00pas3loB MaTepuagoB (CTEKJIO, CIUIaBbl METaJlIoB,
MOJIMMEPHBIE MAaTEPUAIIBI).

4.5. MexnpeaMeTHbIe CBS3H.

Peanuzanusi MexnpeaMETHBIX CBSI3€M MpU M3YYEHUH XUMHHM B 9 Kilacce OCYLIECTBISIETCS Yepe3



MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUN, TaK U MOHITHUH, SBISIOLUIMXCS CUCTEMHBIMH
IUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0ue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAY4HBIH (DakT, TUIOTE3a, 3aKOH, TEOpUsl, aHAJIN3, CUHTE3,
KjIaccuukanus, MNEepUOAUYHOCTb, HAOJIOJEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHHE, MOJEIb,
SBJICHHUE, TTAPHUKOBBIN 3 (EKT, TEXHOJIOTUS, MATEPUAIIBI.

®dusnka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIBI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, IEKTPUYECKHUHA 3apsi]l, TPOBOJIHUKH, OTYIPOBOIHUKY, JUIICKTPUKHU, (DOTORIEMEHT, BELIECTBO,
Tesno, 00bEM, arperaTHoOe COCTOSHUE BEILECTBA, I'a3, PACTBOP, pACTBOPUMOCTb, KpUCTAIIIMUECKas peIéTKa,
CIJIaBbl, (PM3MYECKUE BEIUYMHBI, CIUHHIIBI W3MEPEHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/BI,
CouHize.

Buonorusi:  ¢orocunre3, apixanue, Ouocdepa, IKOCUCTEMa, MHHEpaJIbHBIE  yI0OpeHUs,
MHUKPO3JIEMEHTBI, MAKPOIEMEHTBI, TUTATECIIBHBIC BEILECTBA.

['eorpadusa: armocdepa, ruapochepa, MHHEpabl, TOPHBIE TOPOABI, IOJIE3HBIE HMCKOIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

5. Ilnanupyembie pe3yabTaTbl OCBOCHHS IMPOrpaMMbl MO XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus.

5.1. 3yyeHne XMMHUHM Ha yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HAMpPaBJIEHO HA JOCTHXKCHHE
00y4aroIUMHUCS JIMYHOCTHBIX, METAalpeJIMETHBIX M IPEAMETHBIX Ppe3yJbTaTOB OCBOEHUS Yy4eOHOro
npeaMera.

5.2. JINYHOCTHBIE PE3YJIbTAaThl OCBOSHHS IPOTrPAMMbl OCHOBHOT'O 00ILIEero 00pa3oBaHuUs JOCTUTAKOTCS
B X0/1€ OOYy4YeHHUS XUMHH B €IUHCTBE Y4YEOHOW M BOCIUTATEIBHON NESITEIHLHOCTH B COOTBETCTBHH C
TPaJULIAOHHBIMU POCCUHCKUMH COLMOKYJIBTYPHBIMU U 1YXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU
B 00IIecTBE MPaBUJIaMH M HOPMaMH TIOBEJICHUS U CITOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHS
U COLIMANIU3aI[MH 00yUYarOIUXCsl.

5.3. JINYHOCTHBIE Pe3ybTaThl OTPAKAIOT TOTOBHOCTH OOYYAOLINXCSl PYKOBOACTBOBATHCS CHCTEMOMN
MTO3UTUBHBIX LICHHOCTHBIX OPUEHTALMN U PACHIMPEHUE OIbITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) NaTpHOTHYECKOro BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HaydHOMY
HacJleIN0, MOHUMAHUS 3HAYEHUs XUMHUYECKOW HayKH B JKU3HU COBPEMEHHOIo OOIIeCTBa, CIOCOOHOCTH
BJI4/IETh JIOCTOBEPHOM MH(pOpMAIUEil 0 MePeIOBbIX JOCTUHKEHHUSIX M OTKPBITHIX MHUPOBOM U OT€UECTBEHHOU
XMMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpoiicTBE MUpa M 00IIECTBA;

2) rPaXJIaHCKOTO BOCITUTAHHS:

IIPEJICTaBICHNUS] O COLMAIBHBIX HOPMax M INpaBUIaX MEXJIMYHOCTHBIX OTHOLIEHWH B KOJIIEKTHBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, yueOHO-HCCIeA0BATEIbCKOM, TBOPUECKOM U
APYTUX BHJAX JESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JESTEIbHOCTH NPH BBITOJHEHUU
y4eOHBIX, ITO3HABATEJIbHBIX 3a/a4, BBIMOJIHEHMH XUMHUYECKHUX DSKCIEPUMEHTOB, CO3JIaHUU Y4YEOHBIX
IIPOEKTOB, CTPEMJICHHS] K B3aUMOIIOHUMAaHHIO U B3aHMOIIOMOIIM B IpoIecce 3TOM yueOHOH esTeNbHOCTH,
TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHUE W IOCTYNKHM CBOMX TOBapHILEH C IMO3UIMU HPABCTBEHHBIX M
IIPABOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) LIEHHOCTH HAYYHOT'O MTO3HAHUS:

MHUPOBO33PEHUYECKUX TIPEACTABIECHUN O BEIIECTBE M XHWMUYECKOM PpEaKIMH, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTaBISIOLIMX OCHOBY JUISI TIOHUMAaHHS CYIIHOCTH Hay4YHOMU
KapTUHbl MHpa, NPEACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOJBI, B3aMMOCBSI3SAX
YesoBeKa ¢ MPUPOJHON Cpesloil, 0 posii XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI!;

MI03HABATEJbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYEHHWE HOBBIX 3HAHMN MO XUMHH, HEOOXOIUMBIX
U1 00bACHEHUS HAOJI0JaeMbIX MPOLIECCOB U SIBICHMUIA;

MO3HABATENbHOM, HMH()OPMAIIMOHHOW M YHUTATEIbCKOW KYyJIbTYPbl, B TOM 4HCIE HaBBIKOB
CaMOCTOSITENIbHOM paboThl C y4eOHBIMH TE€KCTaMH, CIIPABOYHOM JUTEpaTypOid, JOCTYIMHBIMH TEXHUYECKUMU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeca K OOy4YeHUI0 U T[O03HaHHIO, JI0003HATENbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa3oBaHMIO, IPOEKTHOW U  HCCIENOBATENbCKOM JIEATENIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHS 00y4YEHUS B ajbHEHIIEM;

4) popMUpPOBaHUS KYJIBTYPbI 3I0POBBSI:

OCO3HAHHS IIEHHOCTH >KM3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKHM Ha
3I0pOBBIIl 00pa3 KHU3HM, OCO3HAHMS NOCJIEACTBHA W HENPHUATHS BPEIHBIX TNPHUBBIYEK (YNOTPEOICHUS



aJIKOTOJIsl, HAPKOTHKOB, KypEHHsI), HEOOXOIUMOCTH COOJIOACHUS MpaBUiI O€30MacCHOCTU MpU OOpPAIICHUU C
XMMHUYECKMMH BEIIECTBAMHU B OBITY M peaibHOM JKU3HU;

5) TpyJI0BOTO BOCIIHUTAHUS:

MHTEpeca K MPaKTUYECKOMY M3YyUeHHIO Ipodeccuil U Tpyla pa3IMyHOro poja, yBaXKeHHe K Tpyay U
pe3ysibTaTaM TpPYAOBOH NEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHWUU I10
XMMHH, OCO3HAaHHOTO BBIOOPA MHIMBHIYaJIbHOH TPACKTOPUM MPOJOKEHUS O0O0pa3oBaHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIIEIIHOM
po(eCCHOHATIBHON JESITEeIbHOCTH M PA3BUTUS HEOOXOAMMBIX YMEHHM, FOTOBHOCTh aJalTUPOBAaThCs B
npodeccuoHaIBHOM cpere;

6) PKOJIOTHYECKOT0 BOCITUTAHHS:

HKOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOMICHHS K MPUPO/IEe KaK UCTOYHHKY KU3HH Ha 3eMie, OCHOBE e
CYIIECTBOBAHUS, IOHMMAaHMs ILIEHHOCTM 310pOBOTO M 0O€30IacHOro o0pa3a >KU3HU, OTBETCTBEHHOIO
OTHOIICHUS K COOCTBEHHOMY (DM3HUYECKOMY H IICUXUYECKOMY 3JJ0OPOBBIO, OCO3HAHUS IIECHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOrO MOBEICHUSI IPH paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaLUAX, YTPOXKAIOLIUX 3J0POBbIO
M KM3HHU JIFOJICH;

CHOCOOHOCTH IPHUMEHATh 3HAHUSA, IOJlydyaeMble IPU H3YyYEHUMM XUMMH, JUIsl pELIeHHs 3ajad,
CBA3aHHBIX C OKPYXKAIOILEH PUPOJIHON CPENON, MOBBILICHUS YPOBHS SKOJIOTHMYECKON KYJIbTYpPbl, OCO3HAHUS
r7100aJIbHOTO XapakTepa 3KOJ0rMYECKUX Mpo0IeM U MyTel UX pelieHns NOCPEICTBOM METO/I0B XUMUH;

HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCSA UM B [1I03HABATEIbHON, KOMMYHUKATUBHOMN
U COLIMAJIbHON MPAKTHUKE.

5.4. MeranpenmeTHble pe3ysbTaThl. B cocTaBe MeTanpeIMEeTHBIX PE3yJIbTaTOB BBIIEISIOT 3HAUUMBIE
i (POPMHUPOBAHUS MHUPOBO33PEHUS OOIEHAYUYHbIE MOHATHUA (3aKOH, TEOPHs, IPUHIMI, TMIIOTE3a, (akKT,
CUCTEMA, IPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOPhIE HCIOIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJISAIOT HA OCHOBE 3HAHUM U3 3THX NPEAMETOB (OPMHUPOBAThH IPEACTABICHUE O LEIOCTHOM
HAyYHOH KapTWHE MHpa, W YHHBEpCalbHbIC ydeOHbIe NeHCTBHSA (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
peryiasTUBHbIE), KOTOpbIE 00ecreunBa0T (GOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSATEILHOMY IITaHUPOBAHUIO
M OCYIIECTBICHHIO YUEOHOH IesTenbHOCTH. MeTtanpeaMeTHbIe pe3yiabTaThl OCBOCHHS 00pa30BaTEIbHOM
[IpOrpaMMbl [0 XMMHUHU OTPAKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU IO3HABATEJIbHBIMU JEHCTBUSIMU, B TOM
qucle:

1) 6Ga30BbIE JIOTHYECKUE ACHCTBUSA:

YMEHHE MCTIO0Nb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHHS IIPU OCBOCHUM 3HAHUI: pacKphIBaTh CMbICI
XUMUYECKUX TMOHATHH (BBLACTATh WX XapaKTepHble NPU3HAKH, YCTAHABIMBATh B3aWMOCBS3b C APYTUMHU
MOHSTHUSIMH ), UCIIOJIb30BATh MOHATHS 17151 O0BSICHEHHSI OTAENIBbHBIX (DAaKTOB U ABJIEHUH, BBIOUPATh OCHOBAHUS
U KpUTEpUU [UId KiIacCU(UKAMM XMMHUYECKMX BELIECTB M XHMHMYECKHX peakIuil, yCTaHaBIUBaTbh
MIPUYMHHO-CJIE/ICTBEHHbIE CBSI3M MEXIYy OOBEKTaMH M3yY€HUs, CTPOUTH JIOTUYECKHE PaCCYXICHUS
(MHOYKTUBHBIE, 1€yKTUBHBIE, 110 AaHAJOTUH), TIPOBOIUTH BBIBOJIBI U 3aKIIFOUEHUS;

YMEHHME MpPHUMEHSTh B IIpollecce TIO3HAHWA TNOHATHUS (IpeaIMEeTHble M  METalpelIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIOJIb3yeMble B XUMUH, TPe0OPa30BbIBATh IIUPOKO IPUMEHSIEMBIE B
XUMHHM MOJICJIbHBIE TMPEACTABIECHUS — XUMHUYECKUH 3HaK (CHMBOJ 3J€MEHTa), XMMHueckas (opmyna u
ypaBHEHHE XUMHUECKOW peakIuu — MpU pelleHHH Yy4eOHO-NO3HABATENbHBIX 3a/ad, ¢ Y4YETOM 3THUX
MOJIETIbHBIX NPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIECTBEHHbIE PU3HAKU U3y4aeMbIX 0ObEKTOB
—  XUMHMYECKMX  BEIIECTB W  XUMHYECKHMX  peakUui, BbUIBIATH  OOIIME  3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U U MMPOTUBOPEUHS B U3y4aeMbIX MIPOLIeccax U SBJICHUSIX;

2) 6a30BbIe UCCIIEIOBATENBCKUE ICHCTBUS:

YMEHHE HCIOJIb30BAaTh IMOCTABJIEHHBIE BONPOCHl B KAyeCTBE MHCTPYMEHTA MO3HAHMS, a TaKXe B
Ka4yecTBE OCHOBBI JIJIs1 (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHU;

IpUOOpETEeHUE OIbITa [0 [UIAHUPOBAHUIO, OpPraHM3alMM M  IPOBEJIEHUI0  YUYEHHYECKUX
HKCHEPUMEHTOB: YMEHUE HAOII0/1aTh 32 XOJIOM IpOIecca, CAaMOCTOSATENILHO MPOTHO3UPOBATh €r0 Pe3ynbTarT,
(dbopMynrpoBaTh 0000IIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM MPOBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIIATh
OTYET O MpOoETaHHOM padore;

3) paborta c uHbOpMaITHEHi:

yMEHUue BbIOMpPATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALMIO PA3IMYHBIX BUJIOB U (OpPM
MIpPE/ICTaBICHUS], TOMYyYaeMyl0 W3 pPa3HbIX MCTOYHHUKOB (HAYYHO-TIOMYJSIpHAs JIUTEpaTypa XHUMHUYECKOTO
CoJIepKaHusl, CIpaBOYHble MocoOus, pecypcsl MHTepHETa), KpUTUYECKH OLIEHMBATh MPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHUE MPHUMEHATh pPa3IMYHbIE METOABI W 3alpochl NpU TOUCKE W oTOOpe HHpoOpMAlMM U



COOTBETCTBYIOIIIUX JAHHBIX, HEOOXOIAMMBIX JUIS BBIMOTHEHHS YYeOHBIX H TIO3HABATENIBHBIX 3ajad
OnpeeaEHHOTO THUIIA, npuodpereHue OmbITa B o0nactu WCIIOJIB30BaHUS
MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJaJIeHUE KYJIbTYpOH AaKTUBHOTO HCIIOJIb30BAHUS
Pa3IMYHBIX [OMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MpeacTaBiICHUS
uH(OpMAllUM W WLTIOCTPUPOBATH pEIIaeMble 3a7auyd HECIOKHBIMH CXEMaMH, JuarpamMMmamu, APYTUMU
dhopmamu rpadUKu ¥ ©X KOMOUHAIIMSIMU;

YMEHHE HCIOJI30BaTh W aHAIM3UPOBATh B MpOIecce yUeOHOU U MCCIEAOBATEIBCKON ACSITEILHOCTH
MH(OPMALIMI0O O BIUSHUM TMPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SAHCTBA U TPAHCIOpTAa HA COCTOSIHHE
OKpPY’KaroILleH IPUPOIHOMN CPEJIbI;

5.5.V oOyuaromerocss OynyT cGopMHpOBaHBI CIEAYIOIIHE YHUBEPCAIbHbIE KOMMYHHUKATHBHBIE
JEUCTBUA:

yYMEHHE 3a7[aBaTh BOIIPOCHI (B XOJe AHaiora u (Win) JUCKYCCHUU) MO CYIIECTBY 00CYKIaeMOW TEMBI,
(bOopMyIIMPOBaTh CBOM MPEIOKECHUSI OTHOCUTEIBHO BBITOJIHCHUS TTPEITIOKESHHON 3a/1a4H;

NpPUOOpETEHUE ONbITa MPE3CHTAlMM PE3yJbTAaTOB BBIIOJHEHUS XHMHUYECKOTO SKCIIEpUMEHTa
(;1rabopaTopHOTro OIbITa, Ta00PATOPHOI pabOTHI IO UCCIIETOBAHUIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMM I103HABATEIBHOW M HCCIENOBATEIbCKOMN
JEeSTENLHOCTH TIPH PEIICHUH BO3HHUKAIONINX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTIIACOBAHUS
no3uiuii (00CyX aeHHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD», KOOPJIUHAIMS COBMECTHBIX NEHCTBUM,
ompeelICHUE KPUTEPHUEB 10 OIEHKE KaYeCTBA BHITIOJIHEHHON PabOThI U IPYTHE);

5.6. Y obyuaromerocs 6yayT chopMUPOBaHbI CIIEAYIONINE YHUBEPCAIbHbBIE PEryISTUBHBIC JCHCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEATh LETu JeATEIbHOCTH, IUIaHUPOBAaTh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh U MNpPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO JIEATEIBHOCTh, BBIOMpATh Hambosee
3¢ (eKTHBHBIE CIOCOOBI PEIICHUs YYeOHBIX W TMO3HABATENBHBIX 3a/1a4, CAMOCTOSITEIILHO COCTaBISATh WA
KOPPEKTUPOBaTh MNPEJIOKEHHBIA aJITOPUTM JEHCTBUM IMPHU BBINOJHEHUH 3aaHUM C y4ETOM MOJy4YECHHS
HOBBIX 3HAHUH 00 M3y4aeMbIX O0BEKTaX — BEIIECTBAX U PEAKIIHSIX, OIEHUBATh COOTBETCTBHUE MOTYyUYECHHOTO
pe3yibTaTa 3asBJICHHON LEJH;

YMEHHUE UCIOJIb30BATh U aHATU3UPOBATH KOHTEKCTHI, IIPEIJIaraéMbl€ B YCIOBUH 3aJJaHUH.

5.7. IlpeameTHble pe3ynabTaThl OCBOCHHUS IMPOTPaMMbl MO XWMHUU HA YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHwUs.

B cocraBe mpeaMeTHBIX pPe3yabTaTOB MO OCBOCHHUIO 00S3aTENBLHOTO COAEP)KAHUS, YCTAHOBIEHHOTO
naHHOM (enepanbHOM pabodeil mporpamMMoil, BBIJECISIIOT: OCBOCHHBIE OOY4YaIOIIMMUCS HAay4YHBIC 3HAHMUS,
YMEHHUS U CTIOCOOBI ASHCTBHM, crierubuieckue sl MpeAMETHON 00macTu «XUMHUS», BUBI 1€ATeIHbHOCTH TI0
MOJTYYEHUIO0 HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JTMYHBIX YI€OHBIX
1 HOBBIX CUTYyaIUsX.

5.7.1.K xonmy oOy4yeHuss B 8 kjacce y oOydwaromerocs Oyay c(OpMUpOBaHBI ClEIYIONINE
MPEAMETHBIE PE3YIbTAThI 10 XUMUU:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKMX TOHSITHI: aTOM, MOJICKYJIa, XUMHUYECKHUU DIIEMEHT,
MPOCTOE  BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPOAHAS U HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHTEJIbHAsl aTOMHasi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JONIST XMMHUYECKOTO DJIEMEHTAa B COEIMHEHWHU, MOJSPHBIA O0BEM, OKCHI, KHUCIOTa, OCHOBAaHUE, COJb,
AIEKTPOOTPHUIIATENIHHOCTD, CTENICHh OKUCIIEHUS, XUMHUUYECKasl peakiusi, KJacCu(pUKaIus peakiuii: peakinuu
COCJTMHEHHS, PEaKIMU PA3JIOKEHUs, PEaKIMu 3aMEIleHHUs, peakluu OOMEeHa, HK30- U JHIOTEPMHYECKHE
peaknuu, TerioBoi 3G(HEeKT peakiuu, SApo aToMa, dJAESKTPOHHBIM CIIOM aToMa, aTOMHasi OpOUTalb, PanycC
aToMa, XUMHUYEeCKasl CBsA3b, NOJIApHAs U HETIOJIsIpHAsl KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 10151 BellecTBa (MPOIEHTHAsE KOHLEHTPALKs) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUA M MPUMEHSATh 3TU MOHSITHUS MPHU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUH;

UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJHMKY JJIS COCTaBICHHUS (HOPMYN BEIIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIUIL;

OTIpPE/ICNIATh BAJIGHTHOCTh AaTOMOB DJIEMEHTOB B OWHApHBIX COCIUHEHHSX, CTENEHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MIPUHAIJICKHOCTH BEIIECTB K OMPEAEIEHHOMY KJIacCy COCIUHCHHM
o Gopmyram, BUJ XUMHUYECKOH CBsI3U (KOBAJICHTHASI M HOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cmbici [lepmogmueckoro 3akona J[.M. MenneneeBa: JeMOHCTpHpPOBATh MOHHMMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHMX JJIEMEHTOB OT UX mojioxkeHus B llepuoamueckoit
CHUCTEME, 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYCHHSI,
3aKOHa ABOraJpo, OMHCHIBATH U XapakTepu3oBaTh TabmuuHyto Qopmy I[lepuoamueckoit cHUCTEMBI



XMMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHas MoArpynna (A-rpymma)» U «mo0oyHasi TOArpyIa
(b-rpynma)», Manbeie u OOJBIIHE TMEPUOABI, COOTHOCHUTH O0O3HAUCHHS, KOTOPhIE HMMEIOTCS B TaOJHIIC
«Ilepuoguyeckas cucreMa XuMuU4YecKux ieMeHToB J[.M. MeHneneeBa» ¢ YUCIOBBIMM XapaKTEpUCTUKAMHU
CTPOCHHMSI aTOMOB XHMHYECKHUX OJJIEMEHTOB (coCcTaB M 3apsija  sAapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeiesieHue X 0 3JEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMHUYECKUE AJIE€MEHThI, HEOPraHUYEeCKHe BEIIeCTBA, XUMHUUECKHE peakluuu (1o
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY dPEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHME CBOWCTBA BEIIECTB pAa3IMYHBIX KJIacCoB,
MIOATBEP>K/1asi ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XMMHUECKUX PEaKLIUd;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX KAYECTBEHHOI'O COCTaBa, BO3MO>KHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XHUMHAYECKOT0 3JeMeHTa Mo (opMyse COCTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakinu;

IPUMEHSTh OCHOBHBIE OIEPALUU MBICIUTEIBHON NEATENbHOCTH — AHAIW3 U CUHTE3, CPaBHEHUE,
00001IeHre, CUCTEeMAaTU3alHI0, KIACCU(HUKAIMIO, BBIIBICHUE IMPUYUHHO-CICACTBEHHBIX CBSI3eH — JUIs
U3Y4YEHUsI CBOMCTB BELIECTB M XMMHYECKUX pPEAKLU, €CTECTBEHHO-HAY4YHbIE METOAbl IO3HAHUA —
HaOII0IeHNe, U3MEPEHUE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peaibHbI U MBICTICHHBIN);

CleIoBaTh IpaBHJIaM I0JIb30BaHUS XMMMUYECKOM MOCYyAOM U J1abopaTOpHBIM O0OpYJOBaHHEM, a
TakKe TMpaBuUiaM OOpalleHHus C BEIIeCTBAMH B COOTBETCTBUM C HWHCTPYKUHUSMU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHHUIO M COOMpPAHHIO ra3000pa3HBIX BEHIECTB (BOAOPOAa U
KHCIIOpO/ia), TPUTOTOBJICHUIO PACTBOPOB C OIpPEAENEHHOW MacCcOBOM J0iei pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh U MPOBOJUTH XUMUYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIETI0UYEH U KUCIIOT C
MTOMOIIBI0 UHAUKATOPOB (J1akMyc, heHondTanenH, MeTHIOPAHK U IPYTHeE).

5.7.2. K xoumy oOydenus B 9 kiacce y oOydaromerocs Oyny CHOPMHPOBAHBI CIEIYIOIIHE
MpeIMETHBIC Pe3yIbTaThl IO XUMHH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, NMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAIGHTHOCTD, JIEKTPOOTPUIIATEILHOCTD, CTENICHD
OKHCJICHHS, XUMUYECKasl PeaKInsl, XHMUYECKas CBSA3b, TEIJIOBOH 3(h(heKT peakinu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, SIEKTPOIUTHI, HEIIEKTPOIHUTHI, SICKTPOIUTHUECKAs TUCCOLMAIMS, PEeaKIUd MOHHOTO oOMeHa,
KaTajan3arop, XUMHUYECKOe paBHOBeECHE, oOpaTtumble u HeoOpaTuMble peakuuu,
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHE,
aIJIOTpOIHUs, aM(POTEPHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHASI, METAJNINYECKas ), KpUCTaJUInYecKas
pemeéTka, KOpPpO3Hs METauIOB, CIUIABBI, CKOPOCTb XHMMMUYECKOM pEaKIMH, IPEAEIbHO IOIyCTHUMAas
koHuenTpauus [1JIK BeniecTna;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATHH W NMPUMEHSATh 3TU MOHATUS NpHU
OINMCAaHUU BEIIECTB U UX MPEBPALLEHUN;

UCMOJIb30BaTh XMMUYECKYI0 CHMBOJMKY Ui COCTaBieHHs (opMysl BeUIECTB U ypaBHEHHM
XUMHYECKUX PEAKIINI;

OIPEEIIATh BaJICHTHOCTh U CTENIEHb OKMCIEHUS XUMUYECKUX JIEMEHTOB B COEUHEHUAX Pa3IMUHOTO
COCTaBa, MPUHAJUIEKHOCTD BEILECTB K ONpeAeIEHHOMY KJacCy COeUHEHHH o popMyiaM, BUJ XUMUYECKON
CBs3UW (KOBaJeHTHAs, MOHHAs, MeETaJUIMYecKas) B HEOPraHMYECKUX COEIMHEHMAX, 3aps] HOHa II0
XUMHUECKON (opmyre, XapakTep cCpelbl B BOJHBIX pacTBOpaXx HEOPTaHWYECKUX COETUHEHHM, THII
KPUCTAJITINYECKON PEIIETKN KOHKPETHOTO BELIECTBA,

packpbiBaTh cmbica Ilepuogumueckoro 3akona JI.VMI. MeHneneeBa ©  JIE€MOHCTPUPOBATH  €rO
MOHMMAaHME: OMHUCHIBATh M XapaKTepH30BaTh TabmuuHyto ¢Gopmy l[leproandeckoit CUCTEMBl XUMHUYECKUX
AJIEMEHTOB: pa3nyaTh MOHATUA «TJaBHas noiarpynna (A-rpynma)» u «mobounas noarpymnmna (b-rpymma)y,
MaJible U OOJIbIINE MEPUOJIbl, COOTHOCUTh 0003HAUEHUs, KOTOPhIE UMEIOTCS B MEPUOANYECKON Talnule, C
YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsj sapa, odiiee
YHCIIO 3JIEKTPOHOB U pacIpeielieHue UX IO AJIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB 2JIEMEHTOB M HUX COEIMHEHHUH B INpeaesaXx MalbIX MEepHUOJ0B U TJIABHBIX MOATPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTbI, HEOPraHUYEeCKHE BEIIeCTBAa, XUMHUYECKHE peakluu (1o
YHUCIY U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, IO TEIUIOBOMY 3 (eKTy, M0 M3MEHEHHIO CTEleHeH
OKHCJIEHUS XMMHYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOMME M CHEHUPHUECKHE XUMHUYECKHE CBOMCTBA MPOCTBHIX H



CIIO)KHBIX BEIECTB, TOATBEPXKAas ONHCAHWE TPUMEPAMH MOJEKYISAPHBIX M HOHHBIX YpaBHEHHUH
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIA;

COCTABJIATh YPABHEHHS 3JCKTPOTUTHUECKONW TUCCOIMALUU KUCIOT, IIENOYe M Cojed, MOJHBIE U
COKpAIlléHHbIE YpaBHEHHUs pPEAKIMH HMOHHOIO OOMEHAa, YpaBHEHMs pPEaKLUMH, IOATBEPKAAOIINX
CYIIECTBOBAHNUE TEHETHUYECKON CBSI3U MEXKIY BEIIECTBAMU PA3IUYHBIX KIACCOB;

PAaCKphIBaTh CYLUIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX DPEAKLMHA HOCPEICTBOM COCTAaBIICHUS
ANIEKTPOHHOTO OajlaHCa 3TUX PEaKIHiA;

IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTU OT MX CTPOEHMSI, BO3ZMOXKHOCTH IPOTEKaHMS
XUMHAYECKHX MPEBPALICHUI B PAa3IHYHBIX YCIOBUX;

BBIUUCIIATh OTHOCUTEIBHYI0 MOJEKYISPHYIO U MOJSIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOTO JIEMEHTa MO (OpMyJie COEAMHEHMsS, MacCOBYIO JOJIIO BEIECTBA B PACTBOPE, MPOBOJUTH
pacy€Thl 10 YpaBHEHUIO XUMUUECKOHN peaKluu;

cO0JII01aTh NIPABUJIA ONB30BaHUS XUMUUYECKOH OCYI0H U 1a00paTOPHBIM 00OPYIOBAHUEM, & TAKXKE
IpaBuUja OOpaIleHUsl C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLMSMHU IO BBITOJHEHHUIO JIAOOPATOPHBIX
XUMHUYECKHX OIBITOB I10 MOJYYSHHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (aMMHUAKa M YTICKUCIOTO ra3a);

IPOBOJUTH PEAKIIMHU, MOATBEPKIAAIONINE KAaUECTBEHHbIM COCTaB pa3jIMYHbIX BELIECTB: PACIO3HABATH
OTBITHBIM ITYTEM XJIOPUAOPOMHUA-, MOIUA-, KapOoHaT-, (ocdar-, cuimkar-, cyabpaT-, THIPOKCUA-UOHBI,
KaTUOHbI AMMOHHUS U MOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUUECKUX
BEILIECTB;

IPUMEHATh OCHOBHBIE OIEpallM MBICIMTEIBHOM JESITEeIbHOCTH — aHAIW3 U CHUHTE3, CpPaBHEHUE,
0000IIeHNe, CHUCTEMATH3AIMIO0, BBISABICHHE NPUYMHHO-CICJCTBEHHBIX CBS3€H — ISl M3YYEHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKLU, eCTECTBEHHO-HAY4YHbIE€ METO/bl MO3HAHUS — HAOJIOJCHUE, U3MEpEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).



