AnanTupoBaHHasi padoyasi mporpaMmma
y4eOHOro nmpeaMera « XuMush» uis 8 Kiaacca AJs cJaadoBUAAIIMX AeTeil
(B.4.1)

ITosicHUTENbHAA 3alIHCKA

AnantupoBaHHas pabouyasi mporpamma 1o XUMHHU JJIs CIA00BUAALIMX 00ydaroIuxcs Ha
YPOBHE OCHOBHOTO 00mIero o0Opa3oBaHUsl COCTaBlieHa B COOTBeTcTBMHM C¢  DenepanbHbIM
roCyJJapCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM OCHOBHOro obmiero odpaszoBanus (Ilpukas
Munnpocsemienuss Poccun ot 31.05.2021 r. No 287, 3apeructpupoBaH MHHHCTEPCTBOM
toctutun  Poccuiickont  ®enepaunn  05.07.2021 1., per. Homep 64101), IlpumepHoii
alalITUPOBAHHOM OCHOBHOM 00pa3zoBaTeIbHOM MPOrpaMMOl OCHOBHOrO 00Iero oOpa3oBaHUsS
i cnaboBuagnmx obyuvaromuxcs, [IpumepHoil pabGoueil mporpamMmbl y4eOHOTO MpeaMeTa
«Xumus» (06a3oBblii ypoBeHb), [IpuMepHoil mporpamMmoil BocnuTaHusl OOydYaroIUXcs INpU
MOJYYEeHUH OCHOBHOTO 0OImero o0pa3oBaHWs, C Y4YETOM pacHpeAeleHHbIX II0 Kjaccam
MPOBEPSEMBIX TPeOOBAaHUHN K pe3ysibTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTEIbHOW MPOTPaMMBbI
OCHOBHOrO oOmiero o0pa3oBaHHMs U 3JEMEHTOB  COJEp)KaHMs, IPEACTaBICHHBIX B
YHuBepcaiibHoM Koaupukarope mo xumud, KoHuenmwmu npenogaBaHus y4eOHOTO IMpeaMera
«Xumus», B oOpa3zoBaTelbHbIX  opraHuzanusx  P®,  peanusylomux  OCHOBHBIE
0011eo0pa3oBaTeIbHbIE IPOrPAMMBI.

Oowan xapakmepucmuka yuedono2o npeomema « Xumusny

Bxuag yuebHoro npenmera «XuMUs» B JIOCTHKEHHE II€JIE OCHOBHOTO 00IEro odpa3oBaHus
00yCIIOBJIEH BO MHOIOM 3HAU€HHEM XHMHUYECKOH HAyKH B IMO3HAHUM 3aKOHOB MPHUPOIBI, B
Pa3BUTHH MTPOU3BOIUTEILHBIX CHJI OOIIIECTBA M CO3JJAHUN HOBOM 0a3bl MaTepHATbHON KYJIBTYPHI.
XUMHS KakK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK pacHpOCTpaHWjIa CBOE BIMSHUE Ha BCe
00J1aCTH 4eJI0BEYECKOIro CYIIECTBOBaHMS, 3a/lajla HOBOE BUJEHHE MHUpA, CTajla HEOTHEMIIEMbIM
KOMIIOHEHTOM MHUPOBOW KYJIBTYpPbl, HEOOXOMMBIM YCIIOBUEM KHU3HHM O0IIECTBA: 3HAHWE XUMUU
CIIy’)KHT OCHOBOH [uIi (OPMHUPOBAHUS MHUPOBO33PEHHUS YEJIOBEKA, €ro IMpeACTaBICHUA O
MaTepuaIbHOM E€IMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH IPEJICTABICHUS O
B3aMMOIIPEBPALICHUSX SHEPrUM U 00 HBOJIIOLMM BELIECTB B IMPHUPOJAE; COBPEMEHHAs XUMUS
HalpaB/ieHAa Ha pelleHHe TII00aJbHBIX MPOOJeM YCTOHYMBOTO Ppa3BUTUS 4YeJIOBEYECTBA —
CBIPBEBOI, DHEPreTUYEeCKOM, TMHINEBOM M  3KoJormdyeckoil  Oe30macHOCTH, MpobiieM
3/1paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaromiero 3Ha4eHHUss XMMHUU B JKU3HU OOIIECTBAa CYLIECTBEHHO MOBBICHIIACH
pOJIb XUMHYECKOr0 00pazoBaHus. B miaHe couuanu3anuy OHO SIBISIETCS OJTHUM U3 YCJIOBHUH
(dbopMHpOBaHUS UHTEIJIEKTA IUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY  YE€JIOBEKY XUMHYECKHE 3HaHHs  HEOOXOAMMBI i  NpHOOpeTeHus
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIErO YBEPEHHO TPYAHUTHCS B COLUYME M OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOOpa3HOW KH3HU OOIIECTBA, JJII OCO3HAHHUS BAXKHOCTU Pa3zyMHOIO
OTHOIIEHUSI K CBOEMY 3/I0POBBIO M 3[I0POBBIO IPYIHX, K OKpY’Karolled MpUpOIHON cpere, Ui
IPaMOTHOIO MOBEJEHUS IIPHU UCIOIb30BAaHUM PA3JINYHBIX MAaTEPUATIOB U XUMUUYECKUX BEIIECTB B
MTOBCETHEBHOMW JKU3HU.

XuMHUecKoe 00pa3oBaHHE B OCHOBHOMW ILIKOJIE SIBJISIETCSI OA30BBIM IO OTHOUIEHHIO K CHUCTEME
olmiero XuMu4eckoro oOpaszoBaHusa. [lo3ToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO



peau3yeT MpHCyIIHe OO0IIeMy XHMHUYECKOMY OOpa30BaHHIO KIIIOUEBBIE IEHHOCTH, KOTOpHIE
OTPaXalOT TOCYJApCTBEHHBIE, OOIIECTBEHHbIE W WHIWBHIyaIbHBIE MMOTPEOHOCTH. ODTUM
OTpeeNisieTcsl CYyIHOCTh O0Iel cTpateruy o0yueHusi, BOCIUTAHUS U PA3BUTUS O0YYarOIIMXCS
CpeACTBaMHU Y4eOHOTO peaMeTa « XUMHUSD».

Wzyyenue npenmera:

CIOCOOCTBYET peau3alliil BO3MOXKHOCTEH Ui CaMOpa3BUTUS M (HOPMHUPOBAHHUSA KYJIBTYPHI
JMYHOCTH, e 001el 1 (PyHKIIMOHATILHOW TPAaMOTHOCTH;

BHOCHT BKJIaJl B JOPMUPOBAHUE MBIIIJICHHUS M TBOPUECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB
UX CaMOCTOSITEJIbHON y4eOHOH AeATeNbHOCTH, SKCHEPUMEHTAJIbHBIX M HCCIEI0BATEIbCKUX
YMEHHH, HeOOXOIUMBIX KaK B IOBCEAHEBHON KHU3HU, TaK U B IPO(EeCCHOHATILHOM NeSTEIbHOCTH;
3HAKOMUT CO CIIEHU(PUKON HAYYHOTO MBIIIICHHS, 3aKJIabIBACT OCHOBBI LIEJIOCTHOTO B3TJIs/1a HA
€AMHCTBO TIPUPOJLI W UYEIIOBEKA, SBISICTCS OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH MOAPOCTKOB;

CHOCcOOCTBYET (POPMHPOBAHUIO IEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa3oBaHUe 00yJarOIIUXCS.
Ha3Banubie HampaBieHuss B OOyueHHMHM XUMHU OOECIICUMBAIOTCS CIEHU(PHUKON CONEpKAHUS
peaMeTa, KOTOPbIN SBJSIETCS MEJarorMuecky afanTUPOBaHHBIM OTpaKEHHEM 0a30BOM HayKu
XUMUH Ha OTPEJICIIEHHOM STaIe €€ Pa3BUTHSI.

Kypc XMMuUM OCHOBHOH IIKOJBI OPHEHTUPOBAH HAa OCBOCHHE OOYYaIOUIMMHCS OCHOB
HEOPraHMYECKON XUMHUHM U HEKOTOPBIX TMOHSTUM UM CBEIEHUN 00 OTIEeNbHBIX OO0BEKTax
OPraHUYEeCKON XUMHH.

CrpykTypa copepkaHus npeaMeTa chopMUpOBaHa HA OCHOBE CHCTEMHOT0 TI0IX0/1a K eT0
uzydeHuro. CopepxaHHe CKJIQAbIBAETCS W3 CHUCTEMbl MOHATUA O XMMHYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBl IMOHATUH O XUMHUECKOW peakmuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpPraHU30BaHbl MO MPUHIIUITY MOCIEAOBATEIHLHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKHUX
IPEJCTaBICHUA pPAa3HOrO YPOBHA: AaTOMHO-MOJIEKYJISIDHOI'O YYEHMsI KaK OCHOBBI BCErO
ecrecTBO3HaHus, ypoBHsA I[lepuoamueckoro 3akoHa JI. M. MenaeneeBa kak OCHOBHOTO 3aKOHA
XUMHUHM, YYEHHs] O CTPOGHHHM aToMa U XUMHUYECKOW CBSI3M, TMpeACTaBIeHUH 00
AIIEKTPOJINTUYECKOW  TUCCOLMALMU  BEIIECTB B  pacTBOpax. TeopeTudyeckue 3HaHUs
paccMaTpUBAIOTCS Ha OCHOBE OMIHMPUYECKH TONYYCHHBIX U  OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS MIOCIIEI0BATENBHO OT OJHOIO YPOBHS K IPYTrOMY, BBIMOIHSA QYHKINUU O0BSICHEHUS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEM NPAKTUYECKOTO TMPUMEHEHHS U
MOJIyYEHUSI U3YYaeMbIX BEILIECTB.

Takas opraHmsanus cojep)kaHusi Kypca CHOCOOCTBYET NPEICTaBICHHUIO XUMHUYECKOU
COCTABJISIFOLEH HAay4HOW KapTHUHBI MHpa B JIOTMKE €€ CHCTEMHON mnpupoabl. TeM caMbIM
oOecrieunBaeTcs BO3MOKHOCTh (POPMUPOBaHUS Y OOy4YaIOIIMXCSl LIEHHOCTHOTO OTHOILIEHUS K
HAayyHOMY 3HAaHUIO W METOJaM IO3HAaHMS B HayKe. BakHO TakXke 3aMETHTh, YTO OCBOEHUE
CoZIepXaHusl Kypca IPOUCXOAUT C NPHUBJICUEHUEM 3HAHMM W3 paHEe H3YUYEHHBIX KYpPCOB:
«Oxkpyxaroumi Mupy», «buomorus» u «Puznkay.

KoppekunoHHo-pa3BUBAOMINN TOTEHIIUAT YUeOHOTO TpeaMeTa « XUMUs» 00ecTieunBaeT
BO3MOXXHOCTH ISl TIPEOAOJICHUS] OOYyYarolMMHCS CIEAYIOUMX Ccrenupuyeckux TPYIHOCTEH,
00YCJIOBJICHHBIX CIIA00BUICHUEM:

OTCYTCTBHE Y MOJABISIONIETO OOJIBIIMHCTBA 00YYAIOIIUXCS BO3MOKHOCTH BBISBIIATH MPU3HAKU
XUMHUYECKNX OOBEKTOB, YCTAaHABIMBATH PE3YIbTaThl U OCOOCHHOCTH MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB C TOMOUIBIO 3PEHMUS;



CJIO)KHOCTb YCTAHOBJIEHUSI ITPUUMHHO-CIICICTBEHHBIX CBSI3€H MEXIy OOBEKTaMHU U SIBICHHUIMH,
3aMeJIJIEHHOCTh M HEYETKOCTh UX OIO3HAHMS;

OTCYTCTBHE BO3MOXHOCTH TOJKPEIUICHUS IOJIy4YacMbIX XUMHYECKMX 3HAHUU C IOMOLIBIO
3pUTENBHBIX 00pa30B.

[TpeononeHne yka3aHHbIX TPYIHOCTEH HEOOXOIUMO OCYILECTBIIATh HA KaX/I0M YPOKE yUHUTElIeM
B IIPOIIECCE TPAMOTHO OPraHM30BAHHOW KOPPEKIIMOHHON paboTHI.

Lenu u 3a0auu yueonozo npeomema «Xumusn»

K HampaBieHuio NEepBOCTENIEHHOM 3HAYMMOCTH IpU peaau3alMd 00pa3oBaTeIbHbIX
¢yHkumii npenMera «XHUMHS» TPATUIMOHHO OTHOCAT (opMUpOBaHME 3HAaHUI OCHOB
XMMHUYECKON HAyKH KakK 00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKOH AESATeNbHOCTH
YeJIOBEKAa U KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya MNpPEeIMETa COCTOUT B
(GOPMUPOBAHUN CHUCTEMBI XUMHUYECKHX 3HAHMA — BAXHEUIIUX (PAKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX MOJO0KEHUH, TOCTYNHBIX 00OOIIEHUII MHPOBO33PEHUECKOrO XapakTepa, s3blKa
HAyKH, 3HAHUIl O Hay4HBIX METOJAX M3y4YEHHUS BELIECTB M XMMHUYECKUX pEaklui, a TaKXKe B
(GOpMHPOBAHUHU U PA3BUTUU YMEHUN U CIOCOOOB JAEATEIBHOCTH, CBA3AHHBIX C INIAHUPOBAHUEM,
HAOJIIOJICHUEM U  TPOBEIEHUEM XUMHYECKOI'O OSKCIEPUMEHTa, COOJIIOJEHUEM IIPaBUII
0e301acHOro 0OpaIIeHus ¢ BEMIECTBAMH B TOBCETHEBHOM JKU3HU.

Hapsiny ¢ 3TuM nenu u3yudeHus mpeaMera B IpOrpaMMe YTOUYHEHBI M CKOPPEKTHUPOBAHBI C
Y4eTOM HOBBIX HPHUOPUTETOB B CHCTEME OCHOBHOro oOmero ooOpasoBanus. CerojgHs B
oOpa3oBaHuM 0co00 3HAUYMMOM MNpPU3HAETCS HANpaBICHHOCTh OOyYEHHUsT Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OpPMHUpPOBAHHE €€ HUHTEIJIEKTa M o0med KyiabTypel. OOydeHue
YMEHHUIO YUYUTbCA M HPOJOJDKATh CBOE OOpa30BaHME CAMOCTOSITEIBHO CTAHOBMUTCS OIHON W3
BOKHEHIINX (PYHKIUI y4eOHBIX IPEAMETOB.

B cBs3u ¢ 3TMM Npu U3yYyeHUM NpeAMeTa B OCHOBHOW IIKOJIE JOMUHHUPYIOIEE 3HAaueHUe
PUOOPETHN TaKUe LIETH, KaK:

dbopMUpOBaHHE UHTEIUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO pELICHWH, CIOCOOHOM aJanTHpoBaThbes K
OBICTPO MEHSIOLINMCS YCIOBUSAM XKHU3HU;

HalpaBJIeHHOCTh OOYYEHHUS Ha CHCTEMAaTHYeCKOe NMPUOOIIEHHE ydYaIlUXCsl K CaMOCTOSTEIbHON
MO3HABATEJILHON JEATENIbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (POPMHUPYIOMIMM MOTHBALIUIO U
pa3BUTHE CITOCOOHOCTEHN K XUMUH;

o0ecrieyeHHe  YCJIOBUHM,  CHOCOOCTBYIOIIMX  HPUOOPETEHUIO  OOYYaIOLIUMKCS  OIbITA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIII ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;
(dbopMupoBaHHE YMEHHUI OOBSCHATH U OLIEHUBATDH SIBJIICHUS OKPY’KAIOLIETO MUPA HAa OCHOBAaHUU
3HAHUH U OTIBITA, TIOTYYEHHBIX MPH U3YYEHUN XUMHU;

dopmupoBaHHE y OOYdYaAIOIIMXCS T'YMaHHCTUYECKMX OTHOIIEHHUM, TOHUMaHHUA ILIEHHOCTH
XUMHUYECKMX 3HAHHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHUs B OBITY U
TPYJAOBOW JEATEIBHOCTH B LENSIX COXPAaHEHMsI CBOETO 3J0POBbS M OKPYXKArOLIEW MpUPOJHON
Cpelibl;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIHUTAHHIO HA
OCHOBE YCBOEHHS OOIIEUENIOBEUYECKUX IIEHHOCTEeH, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEeHIIero o0yueHusl.

Koppekunonnbie 3axaun:

Pa3BuTHe 3puTeNbHOTO, 3pUTEIHLHO-0CSI3aTENBHOTIO U CIIyXOBOT'O BOCIIPUSITHSL.



Pa3BuTtne npon3BoNIbHOTO BHUMaHMSL.
Pa3Butue nmamsru.
Pa3BuTtue 1 KOppeKIMs MBICIUTEIbHBIX ONEpALIUH.
[Tpeononenue BepOaM3mMa 3HAHHM.
Pa3BuTre MOHOJIOTMYECKOM pedH.
Ob6orarmieHrne akTUBHOTO U TACCUBHOTO CJI0Bapsi, (HOPMUPOBAHHE HOBBIX OHSATHH.
®opMupOBaHUE HABBIKOB 3pUTEIBHOI0, 3PUTEIBHO-0CSA3aTENBHOIO U CIIyXOBOT'O aHAIN3A.
OOyueHue npasuiiaM 3anucu GopMyI1 U CIELUAIbHBIX 3HAKOB.
OOyuenue TexHuke mpeoOpa3oBaHus GOPMYIT U BBIPAKECHUM.
dopMHUpOBaHUE HABBIKOB OCSA3aTENIbLHO-3pUTEIBHOI0 00CIIEOBAHUS U BOCIIPUATHUS LIBETHBIX WU
4epHO-0eNbIX (KOHTPACTHBIX) penbedHBIX H300paKeHUH (WUTIOCTpAlMii, TaONUI, CXeM,
MaKeTOB, YEePTEKHBIX PUCYHKOB, TPAPHUKOB U T.II.).
dopMupOoBaHUE ClIELUATIBHBIX IPUEMOB 00CIeI0BaHUS U U300paKEHUS U3y4aeMbIX OOBEKTOB.
@®opMupoBaHUE, YTOUHEHUE WJIM KOPPEKIMS MPEACTABIECHUN O MpeAMeTax M Ipoleccax
OKPY’KaOIIeH 1elCTBUTEIbHOCTH.
Pa3Butne u KOppeKIHs YMEHUS yCTaHABIMBATH IPHUYNHHO-CIICCTBEHHBIE CBSI3H.
Pa3Butre MenKkol MOTOPUKY U 3pUTEIBHO-MOTOPHON KOOPANHALIUH.
dopMHUpoBaHHE YMEHHH M HaBBIKOB 0€30IIaCHOTO OOpalleHHs C BELIECTBAMH B YCIOBMSX
c1a00BUACHHUS.
CoBeplIeHCTBOBAHNE YMEHUS 3pUTENIbHON OPUEHTUPOBKU B MUKPOIIPOCTPAHCTBE.
Oco0ble 00pa3oBaTe/IbHbIE OTPEOHOCTH CJAA00BUIAAIIMX 00yHAIOIIMXCSH

B crpykTypy 0coObIX 00pa3zoBaTelbHBIX MOTPEOHOCTEW CIaO0OBUIAIIMX BXOJAT, C OJHOMN
CTOPOHBI, 00pa3oBaTelIbHbIE IMOTPEOHOCTH, CBOMCTBEHHBIE [UId BCEX OOydYaroOUIMXCS C
OTPaHUYECHHBIMH  BO3MOXKHOCTSIMH  3/I0pOBBSl, C JpPYrOi, XapaKTepHbIE TOJBKO IS
CIIA0OBUIAIINX.

K 06mmmm noTpeGHOCTSIM OTHOCSTCS:

® [0JyYyeHME CHEeLUATbHOM MOMOIIHU CpeACTBaMHU 00pa30BaHuUs;

TNICUXOJIOTHUYCCKOE COIIPOBOXKACHUC, OITUMHU3UPYIOIICC B3aHUMOJECHUCTBHUE 06yqa}01uer0c;1 C
neaaroraMmu 1 COydycHUuKaMm;

® [ICHXOJIOTUYECKOE COIPOBOXKJIECHUE, HAIPABIECHHOE HAa YCTAaHOBIICHUE B3aHMMOJCHCTBHS
CeMbU M 00pa30BaTEIbHONW OpraHU3alMH; HEOOXOAMMO HCHOJIb30BAaHUE CIIELHATbHBIX
CpeACTB 00y4eHHUs (B TOM YUCIIE U CIIEHUAIN3UPOBAHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIN),
o0ecneunBaroINX pealn3aluio «00X0AHbIX» MyTel 00yueHus;

® UHJIUBUJyadu3aluu o0yuyeHus Tpedyercs B OONbIIEH CTENEeHH, YeM JUIsl 00ydarommxcs,
HE UMEIOIINX OTPAHUYEHHM 110 BO3MOKHOCTSIM 3/10pPOBbS;

e cienyer oOecneuuTh OCOOYI0 TPOCTPAHCTBEHHYIO M BPEMEHHYIO OpraHU3alMio
00pa3oBaTesIbHON cpefbl;

e HeoO0XOAMMO MaKCHUMAaJbHOE pAaCHIMpeHHe OO0pa30BaTEIbHOIO IPOCTPAHCTBA 3a CYET
pacIIMpeHHs COLUAIBHBIX KOHTAKTOB C IIUPOKUM COLILYMOM.

K ocoObiM 006pazoBaTenbHBIM TOTPEOHOCTSIM, XapaKTEPHBIM I CI1a00BUISIINX
00yJaronuxcs, OTHOCSTCS:
e [IeJICHANpAaBICHHOE O0OTAlIEHUE YyBCTBEHHOTO ONBITA Yepe3 aKTHBH3AIMIO, Pa3BUTHE,
o0oraIeHue 3puTeIbHOT0 BOCIIPUATHS U BCEX aHAIM3aTOPOB;



PYKOBOJICTBO 3pUTEIBHBIM BOCIIPUSITHEM;
paciidpeHue, oOorameHue W KOPPeKIHs NPEeIMETHBIX U IPOCTPAHCTBEHHBIX
npeCcTaBICHU, POPMHUPOBAHUE U PACIIUPEHHUE TIOHSATHIA;

pa3BUTHE TMO3HABATENIbHON NEATEIbHOCTH CIa0OBUASIIMX KAaK OCHOBBI KOMIICHCAIIMH,
KOPpPEeKIMM ¥ OPOPHIAKTHKM HApyIIEHUH, WMMEIOMMXCAs Yy JaHHOH TpYMIIBI
00yyYarouxcs;

CHCTEMaTH4YeCKOe M LIEJICHAINIPABICHHOE Pa3BUTHE JIOTHUECKUX MPHUEMOB IepepabOTKH
yuebHoil nH(popManmu;

o0ecrieyeHne JOCTYNHOCTH Yy4eOHOH uH(pOpManMU s 3PUTEIBHOTO BOCIPHUSATHS
CI1abOBUIAIINX 00yUaAIOINXCS,;

CTPOTHH y4eT B OpraHM3aluy OOy4eHUs U BOCIHMTAHUS CIa0OBUIAIIEIO 00yUYaroIIerocs:
3pUTENIBHOTO JIMarHo3a (OCHOBHOIO U JIOTMOJIHHUTENIBHOT0), BO3pacTa MU BPEMEHH
HApyILICHUs. 3pPEHHs, COCTOSIHHSI OCHOBHBIX 3pUTENbHBIX (YHKIUIH, BO3MOXKHOCTH
KOPPEKINH 3PEHUS C TIOMOIIBIO ONITUYECKUX CPEICTB M MPUOOPOB, PEKUMA 3PUTEITHHBIX
U QU3UYECKUX HATPY30K;

UCTIOJIb30BaHUE WHAWBUAYAIBHBIX ITOCOOWH, BBIMOJIHEHHBIX C YYETOM CTENEeHU W
XapakTepa HapyUICHHOTO 3peHUs, KITMHHYECKOW KapTUHBI 3pUTEIHHOT0 HAPYIICHUS; YUeT
TeMIia y4eOHOU paboThI CIA00BUIAIINX 00YUYaIOIIUXCS;

YBEJIMYCHUE BPEMEHH Ha BBITIOJIHEHUE MIPAKTHUECKUX PadoT;

BBEJICHUE B 00pa3oBaTeNbHYIO cpeny KOPPEKIMOHHO-Pa3BUBAIOIIIETO
TU(DIIONEeTArOTMYECKOTO COMTPOBOKICHUS;

MOCTAaHOBKA M peanu3alus Ha oO0meo0pa3oBaTeIbHBIX YpPOKaX M BHEKIIACCHBIX
MEPONPUITHUIX LEJIEBBIX YCTAaHOBOK, HAMpPAaBICHHBIX HA KOPPEKIHIO OTKIOHEHUU B
pa3BUTUU U MPO(PUIAKTUKY BO3HUKHOBEHHUS BTOPUYHBIX OTKJIOHEHHI B pPa3BUTUU
CI1a0OBUISIIIETO;

aKTUBHOE HCIOJb30BAHME B Y4E€OHO-TIO3HABATEIILHOM IIPOLIECCE peYM KaK CpelcTBa
KOMIIEHCAIIMH HapyIIEHHBIX (PYHKIIHIA;

1eJIeHanpaBieHHoe (OopMUpOBaHHE YMEHMH M HaBBIKOB 3pPUTEIbHOM OPHEHTHPOBKHU B
MHUKPO ¥ MaKpOIIPOCTPAHCTBE;

CO3JIlaHME YCIOBMM [UId pa3BUTHS Yy CIA0OBUASAIIMX OOYYaIOIIMXCS MHUIUATHBBI,
MI03HABATENBHON M O0IIEH aKTUBHOCTH, B TOM YHCJIE 32 CYET NMPUBJICYCHUS K YIaCTHIO B
pa3MyHBIX (JOCTYMHBIX) BHIAX JACATEIBHOCTH;  IOBBIIICHHE KOMMYHHKATHBHOM
AKTUBHOCTH U KOMITIETEHTHOCTH;

¢u3nyeckoe pa3BUTHA CIA00BUIALIMX C YUETOM €ro CBOeoOpasus U MPOTUBOIOKA3aHUI
IIPY OTIPEJICIIEHHBIX 3a00JICBaHUSX, TOBBIIICHUE JIBUTATEIBHON aKTHBHOCTH;
MoJJIepKaHUe U HapalMBaHHE 3PUTEIBHOM PabOTOCTIOCOOHOCTH CIIA00BHUISAIIETO
oOyugaromierocsi B 00pa3oBaTeNbHOM TIpoIlecce;  MOAJEPKAHUE TCHXO(DHU3HMIECKOTO
TOHYCa CIIA0OBUIAIINX;

COBEPIICHCTBOBAHME W pa3BUTHE PETYISATOPHBIX (CaMOKOHTPOIb, CaMOOIICHKA) H
pedaeKCUBHBIX (CaMOOTHOIIIEHUE) 00pa30BaHUM.

Oco0enHocTH peanu3anuu 0011e00pa3oBaTeIbLHON MPOrpaMMbl 10 XumMuu 8-9 Kiace
s nereit OB3: ciaboBuasimue neru (Bapuaur 4.1)

AnantupoBaHHast pabodasi mporpamMma IOJHOCTBIO COXPaHsSET MOCTaBJIECHHBIE B

00111e00pa30BaTeIbHOM MporpaMMe e U 3a/1a4M, a TaKKe€ OCHOBHOE COJEpKaHHe, HO



st obecriedeHMs  OCOOBIX  00pa3oBaTENbHBIX  MOTPEOHOCTEH  CIIA0OBUIAIINX
00y4JaroIIUXCsl UMEET CIICTYIOIINE OCOOCHHOCTH peaTn3aIiu:
® pacrnpe/eseHre NporpaMMHOT0 MaTepuana o rojam ooyudenus (8-9 kiacc)
® METOAMYECKHE MPUEMBI, UCIIOJIb3YyEMbIE HA YPOKaX:
- MpPU HCIOJNb30BAHUM KIJIACCHOW JOCKH BCE 3allUCH YUYUTENeM U Y4YEeHUKaMU
BBITMOJHSIOTCS KPYITHO U COMPOBOKIAIOTCS CIIOBECHBIMU KOMMEHTapUSIMU;
- CJOXHBIE PHUCYHKH, TaOMUIBI W OOJbIIHE TEKCThl MPEIBSABISIOTCA YydallUMCs Ha
KapTOUYKaxX, BBIIOJIHEHHBIX C YYETOM TpeOOBaHWI K HArJISAHBIM TIOCOOMSIM  JUIS
cI1a0OBUIAIINX ACTCH;
- TpU pPAacCMaTPUBAHWH DPHUCYHKOB M CXEM YYHUTEIIEM HCIIONb3yeTCsS CIECIHATbHBINA
QITOPUTM  TOAETATBLHOTO pPAaCCMATPUBAHMS, KOTOPBIA IOCTETICHHO YCBAaWBaeTCs
YYAIUMUCS U JJI CaMOCTOSITENIbHON paboThl ¢ rpaduueckuMu OOBEKTaMU W B IIEJIOM
MOCTOSTHHO Y/IETISIeTCS] BHUMAHKE 3pUTEIbHOMY aHAIH3Y;
-OKa3bIBAETCS MHAUBUAYAIbHAS TOMOIIb P OPUECHTUPOBKE yUAIINXCS B yUCOHHKE;
e ISl YIYYIICHUS 3PUTEIBHOTO BOCIPUATUS MPU HEOOXOJUMOCTH MPUMEHSIOTCS
ONTUYECKUE TIPUCTIOCOOICHHS.
e coOnrofieHHE ONTUMAlIbHOW 3pUTEIBHOW HArpy3KM Ha YypoKax U IIpH
BBITTOJIHEHUH JJOMAIIHUX 33JaHuii (YMEHBIIEHHBIN 00BEM 3a1aHuil);
® paccajgka ydaluxcs 3a MapTaMd B COOTBETCTBHHM C XapaKT€pOM HapYIICHHUS
3peHus;
e  COONIOZICHWE TIOBBINICHHBIX TPEOOBAaHMNW K  OCBEHICHHOCTH  KJIACCHOTO
MTOMETIICHUSI.

TpeboBaHus K OpraHu3aluM MPOCTPAHCTBA

BaxxHpIM ycIIOBHEM OpraHHU3alyy MPOCTPAHCTBA, B KOTOPOM 00YYarOTCs CIa00BUISIINE
o0yyaroruecs, sBIseTcss 6€30MaCHOCTh U OCTOSHCTBO MPEIMETHO-IIPOCTPAHCTBEHHON
Cpeabl, YTO MPeAIoaraer:

® OIpeielIeHHOE MIPEMETHOE HAMOJIHEHUE IIIKOJIbHBIX TOMELIeHUH (CBOOOAHbIE
MIPOXO/IBI K IMapTaM, BXOIHBIM JBEPSIM, OTCYTCTBHE BBICTYIAIONINX YTJIOB U
Apyroe);

e co0uoJieHre He0OX0AUMOTO ISl CIA0OBUASIIET0 00YYaIOLIerocs CBETOBOTO
pexxuma(obecredeHre 0ecnpensiTCTBEHHOTO MPOXO0KAEHHS B IIKOJIbHbIE
MIOMENICHUSI ECTECTBEHHOT'O CBETA;

® OJIHOBPEMEHHOE HUCIOJIb30BAHNE €CTECTBEHHOT0 U MCKYCCTBEHHOT'O OCBEILEHUS;
BO3MOKHOCTh HCITOJIb30BAHUS JOMOTHUTEIHHOTO HHIMBHTYyaTbHOTO HCTOUHUKA
CBETa U JPYyroe);

® OIEepaTUBHOE yCTpaHEHUE (PAKTOPOB, HErATUBHO BIMIOIINX HA COCTOSTHUE
3pUTENbHBIX (PyHKINH ciaboBuasIINE (HEJOCTaATOUHOCTh YPOBHS OCBEILIEHHOCTH
paboueit 30HbI, HATMYKE OJIMKOB M IPYTOE), OCA3AHUS, CITyXa;

® OIpeJIeIEHHOT0 YPOBHS OCBELICHHOCTH IIKOJIbHBIX TTOMEIIEHHH;

e  OIpeaesieHNe MECTONOJIOKEHHS TAPTHI B Kilacce Ml c1aboBHISIINE B
COOTBETCTBUH C PEKOMEHIAIUAMHU Bpada-0PTaabMOIora;

®  WCNOJBH30BaHUE ONTHYECKHUX, TU(DIOTEXHUICCKUX, TEXHUIECKUX CPEICTB, B TOM
YHCIIe U CPeACTB KOM(POPTHOTO 10CTyNa K 00pa30BaHUIo.



IIpu opranuszanuu y4e0HOro nmpouecca Heo0X0AMMO YYUTHIBATH THTHEHUYECKHE

TpeOOBaHUsI.
N3-3a ObICTpON yTOMIISIEMOCTH 3PCHHSI BO3HHMKAECT 0CO0ash HEOOXOJAMMOCTh B YMEHBIICHHUH
3pUTENBHON Harpy3ku. B memsix oxpaHsl 3peHus jaeTeil u obecriedeHus: paboTOCOCOOHOCTH
HE00XO0IUMO:

® pacCaXXMBaTh yHalIUXCs C YYETOM OCOOCHHOCTH 3PECHUS,

e HempepbIBHAS MPOAODKUTEILHOCTh YTCHUS HE TOJDKHA MpeBbimath 10 MUHYT;

® [IpU M3TOTOBJCHUHU TEYATHBIX MOCOOMI Hcmonb3oBath mpudT Arial He Mmenee 14,

neyarb uepes 1,5 unrepnaina;

® yepeJoBaHHE 3PUTEIBHOM, CITyXOBOM U TAaKTUJIHLHON HArpy3Ku;

e (GpOHTATBLHON U MHANBUIYATBHON (DOPMBI paOOTHI;

® TEOPETUYECKOW U IPAKTUUYECKOHN padoThI;

® JIOCTaTOYHOE Pa3HOOOpa3ue COOTBETCTBYIOLIUX KapTOUEK, HATIISAHOCTH U TOCOOUH.

® POBOIUTH PU3KYIHTMHUHYTKU;

®  ICIIOJIb30BATh UHAUBUAYAIbHbBIE CPEACTBA KOPPEKIIHH;

®  ICIIOJIB30BATH MOJICTABKY;

e ucnonb3oBanue TCO He Gonee 15 MuHYT;

M300pakeHNe Ha HKpaHe JOJKHO OBITh KaYeCTBEHHBIMU, SIPKUM U KOHTPACTHBIM;
paccTostHuE OT LIEHTpa IKpaHa J0 MoJ1a JOJKHO cocTaBiATh 1,0—1,5 m;

HE JIONYCKaTh BBIKJIIOUEHUE U BKJIFOUYEHHE OOIIETr0 OCBEIICHUS BO BPEMsI IPOCMOTpa
BUJICOPPArMEHTOB U IPOCMOTP B MOJTHON TEMHOTE;

B COJIHEYHBIE JTHU UCMOJIb30BATh KAIIIO3H;

OCYILECTBJISATh KOHTPOJIb 3@ MPAaBUJILHOM O30 y4aIlluXCsl BO BpEMsI 3aHSITUI.

IIpy mnpoBeneHMM 3aHATHH JOJDKHA OCYLIECTBIATHCA OIOpa HA JKU3HEHHBIM OIBIT
00y4aroIuXCcsl, yYUTHIBATHCS IPAKTHUECKAsl HAIIPABIEHHOCTb MPEAMETa, COOTI0AaThCS MPUHIUI
HEOOXOMMOCTH M JOCTaTOYHOCTU. AJanTanus TEKCTOBOTO W HWIIIIOCTPATMBHOTO MaTepuana
JOJIKHA OCYIIECTBIISITBCS IyTEM YBEJIWYEHHS] pa3MepoB LIpU(Ta U yBEIMUEHUS BPEMEHHU Ha
BBITIOJIHEHHE 3aJJaHUI: BPEMsI MOKET OBITh YBEIMYEHO B 1,5 pa3a 1o CpaBHEHUIO C PErJIAMEHTOM,
YCTAHOBJIEHHBIM JUIsl 00YYaIOIIMXCsl, HE UMEIOLINX OMPaHUYEHUH 110 BO3MOKHOCTSM 37J0POBBSI.

Baxkneimmm ycinoBreM MocTpoeHust yueOHoro npouecca s yyamuxcs ¢ OB3, sBisercs
JOCTYITHOCTh, YTO JIOCTHTaeTcs BBbIIEIEHHEM B KaXJOW Teme IJlaBHOro, auddepeHunanmen
MaTepuaiga, MHOIOKPAaTHOTO MOBTOPEHMsI MPOHAEHHOTO MaTepuasa, BBIOJTHEHHE 3aJaHuil 1o
aNropuT™My, JUKBHAauus npoOenoB. B mporecce oOydeHus yjensercs BHUMaHHE CIIOBApHOMN
pabote, B mpoliecce KOTOPOW yCBaMBAIOTCS CIELUANbHbIE TEPMUHBI, YTOUHSIOTCS 3HAYCHMS
UMEIOUINXCA Y YyYallluXcsl MOHSATHM W ompeleNneHuid. Yyamuecs pa3BUBAIOT MaMATh IyTeM
YCBOEHHS U MHOTOKPATHOTO IIOBTOPEHHUS ONPEEIICHUN, IOHATUH.

K ocHOBHBIM MeTOaM, IPUMeEHsSIEMbIM HA YPOKAaX OTHOCATCA: Oecena, 00bsICHEHUE, pacCcKas,
yOpaXHEeHUs] (TPEHUPOBOYHBIE, [0 IIAOJOHY, CaMOCTOSITENbHBIE), METOJ] HaOII0ACHNUS,
JUAAKTUYECKHUE UTPHI.

[Toctpoenne yueOHOroO coaepkaHHs Kypca OCYLIECTBIISIETCS MOCIEeI0BAaTENbHO OT OOLIero K
YaCTHOMY C Y4E€TOM pealli3allud BHYTPHUIIPEAMETHBIX M METAIIPEIMETHBIX CBA3€il. B oCHOBY
MOJIO’KEHO B3alMO/IeCTBHE Hay4HOTO, TYMaHHUCTHYECKOTO, aKCHOJIOTHYECKOTO,



KyJIbTYPOJIOTHYECKOTIO, JMYHOCTHO-ACATEIbHOCTHOTO, UCTOPUKO-TIPOOIIEMHOTO,
MHTETPaTUBHOT0, KOMIETEHTHOCTHOI'O ITOJIXO/I0B.

IIpu paborte Hax colepaHUEM MPOrpaMMbl YUUTHIBAIUCH TPYAHOCTH, HCIIBITHIBAEMBbIE
netbMu ¢ OB3 mpu M3yyeHUMM XUMUU: BBIIEICHO JOIOJIHUTENBHOE BPEMs [UIsl M3yuYeHUs
HauOoJiee BAXKHBIX BOIPOCOB, 3aIVIAHUPOBAHBI YPOKU-YIPAXHEHUS, YPOKH OO0OOILEHHS W
KOPPEKLUU 3HAHUM.

B cBs3M ¢ OCOOCHHOCTSMHU TOBENEHUS U JICATEIBHOCTH 3THUX Y4Yalluxcs, HE0OXOoauMm
CTPO’KalIIMN KOHTPOJIb 3a COOJIIOJICHHMEM NpaBUI TEXHUKH O€301IaCHOCTH IIPHU IPOBEAECHUU
71a00paTOPHBIX M MPAKTHYECKUX PadoT.

Bonpioe 3HaueHue A8 MOJHOLEHHOIO YCBOGHMsS Y4eOHOro MaTepuaja IO XUMHH
IPUOOpETAaeT Olopa Ha MEXIIPEAMETHBIE CBSI3U C TaKUMHU Y4YEOHBIMU INPEIMETaMM, Kak
npupojoBeaeHue, reorpadus, ¢usuka, Ouonorus. Ilo3Bonsas paccMaTpuBaTh OAWH U TOT K€
y4eOHbII MaTepuall C pa3HbIX TOYEK 3peHMs. MeXIpeAMETHbIE CBSI3U CIIOCOOCTBYIOT €ro
JTydIIeMy OCMBICICHHUIO, O0Jiee MPOYHOMY 3aKPEIUICHHUIO MOJyUYEeHHBIX 3HAHUH U MPaKTHYECKUX
YMEHUH.

JUia ycuneHuss KOpPEKLMOHHO-Pa3BUBAIOLIEH HAIPaBIEHHOCTH Kypca B Iporpammy
MIMPOKO BKJIFOUEHBI CAMOCTOSITENIbHBIC HAOIIOICHHS U TIPEAMETHO-TIPAKTHIECKas IeATEIbHOCTh
yualluxcs, HAMIAIHO - WIIOCTPAaTUBHBIM MaTepual, a Takke pa3sHOOOpasHble 3aJaHMs
rpadu4ecKoro xapakrepa — JJIsl KOPPEKIUU MEIKOW MOTOPUKH TaJIbIEB PYK.

HauOonee nmpuemieMblMH METOJAaMHM B NPAKTHUECKOW pabOTe y4yHTess ¢ ydalluMUCH,
umeroumu OB3, aBisAt0TCS 00bACHUTENBHO-UILTIOCTPATUBHBIN, JINYHOCTHO-OPUEHTUPOBAHHBIH,
PENpPONYKTHBHBIN,  YaCTUYHO  TOMCKOBBIM, KOMMYHUKATHBHBIH, WH(POPMAIIMOHHO -
KOMMYHMKAI[MOHHBIM, HWIPOBBIX TEXHOJOIMH; METOABl KOHTPOJIA, CaMOKOHTpOJsA U
B3alMOKOHTPOJIS

MecTo yuedoHOro npeaMera «XuMusi» B y4eOHOM IJIaHe

B cucteme oOmiero obpaszoBanus «XuMHs» TpPU3HAHA 00S3aTEIbHBIM YUYEOHBIM TMPEAMETOM,
KOTOpBIfI BXOJIUT B COCTaB HpGZIMGTHOfI O6JIEICTI/I <<ECT€CTBCHHOHay‘IHI)Ie Hpe,Z[MeTBI)).

Y4eOHBIM MIIaHOM Ha U3y4YeHHE Y4eOHOTo mpeameTa « XuMus» oTBeAeHO 136 y4eOHbIX YacoB —
1Mo 2 yaca B HeJlemto B 8 M 9 Kiraccax COOTBETCTBEHHO.

Copepxanue yuyeOHOro npeagmera « XuMus»

8 knace

ITepBoHavaabHBIC XMMHYCCKHE TOHATHSA.

IIpeamer xumuu. Ponp xumum B KW3HM 4denoBeka. Tena u BemiecTBa. PU3MUYECKHE CBOWCTBA
BElIEeCTB. ArperaTHoe cocTosiHue BeulecTB. [IoHATHE 0 MeTOAAaX MO3HAHUS B XUMHH. XUMHUS B
cucreMe Hayk. UncTele BemecTBa U cMecu. CriocoObl pa3ziesieHus cMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 31eMeHTbl. CHMBOJIBI XUMHUECKUX Ay1eMeHTOB. [IpocThie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Gopmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JI€ MEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTtB. OTHocuTenbHas aToMHass Macca. OTHOCHTENbHAs MOJEKYJspHas Macca.
MaccoBast 10J11 XMMHYECKOIO JJIEMEHTA B COEAMHEHHH.

Ouznyeckue U XUMUYECKUE SBJICHUS. XUMUYEcKasl peakis U ee MpU3HaKu. 3aKOH COXpaHEHUs
Macchl BeleCTB. XUMHUUEcKue ypaBHeHus. Kiraccupukaiyst XMMUYECKUX peakluuil (CoeInHeHH s,
pa3NoXKeHMs, 3aMeIeHusI, 0OMEHaA).



XUMHUYECKUH JKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TOCYIOW, C TMpaBWwiaMu pPabOTH B
nabopaTopur M TpUeMaMu oOOpalieHuss ¢ JabopaTOpHBIM O000pyNOBaHMEM; H3Y4YCHHE U
onucanue PU3NIECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEILECTB; HaOIoAeHne (pu3ndeckux
(maBieHME BOCKA, TasHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KUIIEHWE U KOHIEHCALNUs BOJbI)
U XUMUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella C
KHUCJIOTOM) sIBJICHUM, HaOJIIOIEHUE M ONMCAHHUE IPU3HAKOB IPOTEKAHUS XUMUYECKUX PEAKLUI
(paznoxeHue caxapa, B3aMMOJEIHCTBHE CEPHOW KHC- JIOTBI C XJIOPUAOM Oapusi, pasiloKeHue
ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoaelcTBHE kene3a ¢ pactBopoM coiu Menu(Il));
U3ydeHne crocoO0B pasfeneHust cMecel (C MOMOIIbI0 MarHUTa, (PUIBTPOBAHUE, BHIIAPUBAHHE,
TUCTWIUISAIMS, XpomaTorpadus), MpoBEACHHE OUYUCTKUA IOBApEHHOW coiu; HaOIIOJaeHHEe U
ONMCAHUE PE3yJIbTaTOB IIPOBEJICHUS OINbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl;
CO3JIaHUE MOJIeNIel MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB.

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopog — 3I€MEHT U IIPOCTOE BELIECTBO.
Haxoxnenue xucnopoja B mpupoje, GU3ndecKkue U XMMUYECKHUEe CBOWCTBA (peakluyd TOPEHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMYYEeHHs KHCIOpoJa B JIabOpaTopuul M
npoMbIIuIeHHOCTH. KpyroBopoT kuciopoaa B mpupoae. O30H — amioTponHast MOIU(pUKAIHS
KHCIJIOPO/Ja.

TermnoBoit 3¢ ¢dexkT XUMHUYECKOW peakUuud, TEPMOXHUMHYECKHE ypaBHEHHS, OSK30- H
SHIOTEPMHUUYECKHE peakiuuu. TOIMBO: yroiab M METaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BelecTBo. HaxoxaeHue Bogopoaa B npupoje, pusndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI onyueHusi. KucioTsl u comu.

KonuyectBo BemectBa. Moabs. MossipHas Macca. 3akoH ABOTajipo.

Monsipablii 00beM ra3oB. PacueTsl o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue CcBoMCTBa BOAbl. Boma kak pactBoputens. PactBopbl. HaceleHHble U
HEHACBIIIEHHbIE PAcTBOPBL. Pacmeopumocmsv eeujecms 6 6ode. MaccoBas J0Jsl BElECTBA B
pacTBope. XUMHYECKUE CBOWCTBAa BOAbl. OCHOBaHUA. Poib pacTBOpOB B IPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJA. OXxpaHa W OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanust Heopranmveckux coenunenuit. Oxcuapl. Krnaccudukarmuss  OKCHIOB:
coJyieoOpa3yrorniue (OCHOBHBIE, KUCTOTHBIE, aM(OTepHBIE) U HecosieoOpa3yronue. HomeHknatypa
OKCHJIOB (MEXIyHapoJaHas U TpuBHaibHas). Dusnyeckre M XMMHUYECKHE CBOWCTBAa OKCHIIOB.
[Tonydyenune oKCHUIOB.

OcHoBanus. Knaccudukanus  OCHOBaHMH: IIEJIOYM W HEPAaCTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHoBaHui (MeXAyHapoJgHass U TpuBHalbHasi). PU3NYECKUE U XMMHUYECKHE
cBOMCTBa OCHOBaHUU. [losrydeHre ocHOBaHMM.

Kucnoter. Knaccuduxamnus kucnor. HomeHknarypa KucioT (MeXIyHapoaHas U TPUBUAIbHAA).
dusnueckre n XxuMuueckrue csorcrBa Kucior. Pag aktusHOCTH MeTaiioB H. H. bekerosa. Ilo
Jy4EHHUE KUCIIOT.

Conu. Homenknatypa cosnelt (MexayHapoJHasi U TPUBUAIbHAS).

du3nyecKue 1 XuMHU4YeCcKre cBoicTBa cosel. [lomydenue coneil.

I'eHeTnyeckas CBS3b MEXAY KJIAaCCAMHU HEOPTaHWMUYECKUX COEAUHEHUI.

XUMUYECKUH SKCIIEPUMEHT: KAaueCTBEHHOE OIpeAENICeHUE COJEep’KaHUsl KHUCIOpOAa B BO3IYXE;
NOJy4eHHue, coOupaHMe, paclo3HaBaHHME W U3yYeHHE CBOMCTB KHCIIOpOja; HabroaeHue
B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJOM U YCJIOBHSI BO3HMKHOBEHHS M MPEKpAIICHUs TOpeHus



(mokapa); O3HAaKOMJICHHE C oOO0pa3liaMd OKCHIOB W OIHMCAHHE WX CBOWCTB; IOJy4YEHUE,
coOupaHue, paclo3HaBaHHE M H3Y4YCHHE CBOMCTB BOAOpoAa (IOpEeHHe), B3auMOJeHCTBHE
Bozopoaa ¢ okcugoMm Menu(Il) (BO3MOXHO HCIOIB30BaHKME BHICOMATEPUAIIOB); HAOIIOJCHUE
00pa310B BELIECTB KOJINYECTBOM | MOJIb; HCCIIEI0BAHUE OCOOCHHOCTEN pacTBOPEHUS BELIECTB C
pa3IMyYHOIl PacTBOPUMOCTHIO; IPUTOTOBJICHHE PACTBOPOB C OMPEICIICHHON MaccoBOil nosei
pPacTBOPEHHOI'O BEILECTBA; B3aUMOJEHCTBUE BOJAbI C METAUIAaMHM (HATPUEM M  KaJbLUEM)
(BO3MOYXHO HCIIOJIb30BaHME BHMJIEOMATEPUAIIOB); ONPEAEIECHUE PACTBOPOB KUCIIOT U ILIEI0YEH C
MOMOUIbI0 MHAWKATOPOB; HCCIIEOBaHHE OOpa3ll0oB HEOPraHWYECKUX BELIECTB pa3- JIMYHBIX
KJIACCOB; HAONIOJICHHME W3MEHEHHS OKPACKM HWHIUKATOPOB B PACTBOpaxX KHUCIOT U INEIOYEH;
u3ydyeHue B3aumojnencTBus okcu- na menu(ll) ¢ pactBopoM cepHOM KHCIOTBHI, KHUCIOT C
METaJUIAMM, PEAaKLUN HEUTpaJM3aluy; II0JyYECHUE HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO MeTajula APYTUM M3 PACTBOPA COJIM; PELICHUE SKCIIEPUMEHTAIBHBIX 3a7ady IO TeMe
«Baxueiiue Ki1accbl HEOPraHUYECKUX COSTUHEHHI.

Hepuoauveckuii 3akon u Ilepuogmueckas cucrema xumuuyeckux 3jiaemenros /I, H.
MennesieeBa. CTpoeHune aToMOB. XUMHYECKas CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTE/ILHbIE
peaKkumu.

[lepBble TOMBITKK KiIacCHU(UKAIMU XUMUYECKUX 3JeMeHTOB. [loHsATHE O rpymmax CXOIHBIX
9JIeMEHTOB (IIETIOYHBIE M IIETOYHO3EMENIbHbIE METalUIbl, TajloTeHbl, HHEPTHBIE Ta3bl).
DJIeMEeHTHI, KOTOpBIe 00pa3yIoT aM(oTepHbIE OKCUIBI M THIPOKCHIBI.

[Tepuoanueckuii 3akoH. [lepuonnyeckas cuctema xumuueckux snementos J[. . Menzeneesa.
Kopotkonepuonnass u anuHHONEepuoaHast ¢opmbl [lepmomudeckoil cHCTEMBl XHUMHYECKHX
anemenToB 1. 1. Menneneesa. [lepuoas! u rpynnbl. @U3NYECKH CMBICIT IIOPSIKOBOIO HOMEPA,
HOMEPOB MEepHO/ia U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CocTtaB atoMHbIX siaep. M3otombl. Dnekrponsl. CTpoeHHE 3JIEKTPOHHBIX
o0Oosiouek aromMoB rmepBbix 20 xumuyeckux osnemeHToB Ilepumonmyeckoit cucremsr J[. .
MenpeneeBa. XapakTepucTUKa XMMHUECKOIO JIEMEHTa IO ero nonoxeHuto B [lepuognueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METALIMYECKUX U
HEMETAJUIMUYECKUX CBOWCTB MO TpynmnaM M nepuojam. 3HaueHue l[lepumoamyeckoro 3akoHa u
[lepnonnueckoid CUCTEMbl XMMUYECKHUX 3JEMEHTOB JJIsl pa3BUTUA Hayku U mpaktuku. 1. W.
MenzeneeB — y4yeHbIH U TpakJaHUH.

Xumuuaeckasi cBsizb. KoBaneHTHas (MOIsIpHAs W HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTh
XUMHUYECKUX AJ1eMEHTOB. MIOHHas CBS3b.

Crenenp okxucieHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [lporeccsl okucineHus u
BOCCTaHOBJIEHUSA. OKUCIUTETN U BOCCTAHOBUTEIH.

XVUMUYECKUH HKCIEPUMEHT: H3yuyeHHe OOpa3loB BEIIECTB METAaUIOB U HEMETAIIOB;
B3aMMOJICICTBHE TMIPOKCHIA IIMHKA C PACTBOPAMM KHMCIOT U IIENO0YeH; MPOBEIECHUE OMBITOB,
WTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue, peakiuuu
pa3I0KEeHUs], COeTUHEHN ).

Me:xnpeamerHbie CBA3H.

Peanuszamust MeXNpeIMETHBIX CBSI3ed TMPU  HU3YYEHHH XUMHUHU OCYLIECTBISIETCS 4epes
UCIIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX MOHATUN, TaK U TMOHATUH, SBISIOLUIMXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAy4YHBIH (DakT, THMoTe3a, TEOopHWs, 3aKOH, aHaJu3,
CHHTE3, Kiaccu(uKauusi, NEepUOAUYHOCTb, HAONIOJCHHE, OHKCIEPUMEHT, MOJIEIMPOBaHHE,
U3MEpEHNE, MOJIENb, SIBJICHUE.



Odwusuka: wmarepus, aTOM, OJEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKJIHI, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJA, JJICKTPUYECKHIA 3apsill, BELIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSIHME BEIIeCTBA, ra3, (DU3MUYECKUE BEIWYHMHBI, CIUHUIIBI U3MEPEHHS, KOCMOC, IUIAHETHI,
3Be311bI, COIHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOABI, IMOJIE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIC PECYPCHL.

9 kaacc

BemecTtBo U XuMH4YecKasi peakuus.

Ilepnonnueckuil 3akoH. Ilepuoanueckas cucrema xumuyeckux snemeHToB [[. M. Menneneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTU B M3MEHEHMM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX
TpeX MEPUOJO0B, KaIMsl, KAJIBLIHUA U UX COSAMHEHNUN B COOTBETCTBHHM C IIOJIOKEHUEM DIIEMEHTOB B
Ilepnonnueckol cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUABI XUMHUYECKOM CBS3U. THUIIBI KPUCTAIUIMUECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIA XMMUYECKOM CBS3H.
Knaccugukarus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB (MEXKIyHApOJHASI M TPUBUAIILHAS).
XVMMHUYECKHE CBOMCTBA BEUIECTB, OTHOCSIUMXCS K PA3JIMYHBIM KJIaccaM HEOPraHM4eCKHX
COEIMHEHU, FTeHETUYECKasl CBA3b HEOPraHUYECKUX BELIECTB.

Knaccugukanus XUMHYECKHX peakUuil MO pa3iuyHbIM MpH3HAKaMm ([0 YUCIYy M COCTaBY
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, 1O TEIIOBOMY 3(PQeKTy, MO H3MEHEHHUIO CTEleHEH
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 YyYacTHIO KaTajlu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsatne o ckopocth XuUMHUYecKo peaknuu. [loHsTHe 00 OOpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKHX peakiusax. IIoHsTHE O TOMOreHHBIX M TIETEPOTE€HHBIX peakuusax. [lonamue o
Xumuueckom pasnogecuu. Dakmopwvl, GIUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NON0HCEHUE XUMUYECKO20 PABHOBECUL.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ pEaKIMM,  JIEKTPOHHBIH  OajaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPaBHEHHH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust ANEKTPOJIUTUYECKOW JUCCOLMALMU. ODIJEKTPOJIUTHI M HEDIEKTPOIUTHL. KaTnonsl,
AQHUOHBI. MexaHu3M JAHMCCOIMAallMM BELIECTB C pPa3jIMYHbIMM BHJAMHU XHMHYECKOH CBS3H.
Crenenb qucconnanuy. CuiabHbIE U ClIa0ble SIEKTPOIHUTHI.

Peakuuu monHoro oOmeHa. YcCllOBUSI NPOTEKaHUS peakUMidi HOHHOrO OOMEHa, IOJIHbIE U
COKpAILECHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
NPEJICTaBICHUH 00 3JIEKTPONIUTHYECKON auccoruanuu. KadecTBeHHblE peakIUu Ha HOHBI.
Iousmue o eudponusze coxeti.

XVWMUYECKUN DKCIEPUMEHT: O3HAaKOMJIEHHE C MOJEISAMHM KPHUCTAUNIMYECKUX  PEIIETOK
HEOPraHMYECKUX BEIECTB — METaUIOB M HeMeTaioB (rpadura U aamasza), CIO0KHBIX BEIECTB
(xyopuga HaTpus); UCCIEIOBaHME 3aBHUCUMOCTH CKOPOCTM XMMHYECKOH peakuuu OT
BO3/ICHCTBUS pa3IMUHBbIX (PAKTOPOB; MCCIEIOBAHHE JIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB,
mpouecca  AMCCOIMAIMM  KUCJIOT, Imienoued u  cosneid  (BO3MOXKHO — HCIIOJIb30BaHHE
BHUJICOMATEPHUAIIOB); MPOBEACHUE OINBITOB, WIUIIOCTPUPYIOLIUX NPU3HAKU MPOTEKaHUs peakluil
HOHHOTO OOMeHa (oOpa3oBaHME OcCaaKa, BBIIEIECHHWE Tasza, OO0pa3oBaHWE BOJBI); OIBITOB,
WITIOCTPUPYIOIIUX TPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakIuil (ropeHue, peakiuuu



pa3joXKeHUs, COEAUHEHMsI); paclo3HaBaHHE HEOPraHWYECKHUX BEIIECTB C€  IOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/uibl 4 X cOeJUHEHHUS.

OOmast xapakTepucTUKa rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIC CTETECHU
okucienusa. CtpoeHue u puU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — TajloreHOB. XUMHUECKUE
CBOICTBa Ha mpuMepe Xjopa (B3aMMOAEWCTBHE C METallaM{, HEMeTaJlJlaMH, IIEI04YaMH).
XnopoBogopoa. ConsiHasi KUCIIOTa, XUMUYECKUE CBOIMCTBA, MOJdyueHue, npuMmeHeHue. [eiicteue
XJIOpa U XJIOPOBOJOPOJIa Ha OpraHU3M 4YelioBeKa. BakHeliue XJIOpHUAbI U UX HaXOXKICHHE B
IpUpOJIE.

OO6mas  xapaktepuctuka 23jeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHBIE CTEIIEHU OKUCIICHUSL.

Crpoennie u (u3nYecKre CBOMCTBA MPOCTBIX BEIIECTB — KHUCIO POJAa M CEpbl. AJUIOTPOITHBIC
Moau(UKaMK KUCIOpoJa W cepbl. XHUMUYECKUE CBOMCTBa cepbl. CepoBOIOpON, CTpPOEHUE,
¢u3nueckne U XUMUYECKHe cBoWcTBA. OKCUIBI CEphl KaK MPEACTAaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kucnota, (pu3Mueckue U XMMHUYECKHE CBOWCTBA (0OIIME Kak IMpeICcTaBUTENs Kiacca
KACIOT M crenupudeckne). XUMHUYECKHE pPEaKLWH, JIeKAlIMe B OCHOBE IMPOMBIIUICHHOTO
crioco0a mostydeHus: cepHoil KucioThl. [Ipumenenne. Conu CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakiusi Ha cyibdaT-uoH. HaxoxaeHue cepbl M €€ COEIWHEHUN B MpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKpYXKalolled cpeibl COEAMHEHUSMU cepbl (KMCIOTHBIE JO0XAM, 3arpsi3HEHue
BO3/lyXa M BOJJOEMOB), CITIOCOOBI €r0 MPEeI0TBPALICHUS.

OO01mmas xapakTepucTuka 3JeMeHToB VA-Tpymibl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepPHBIC
CTEIEHHU OKUCJIEHHUS.

A3o0T, pacnpocTpaHeHe B pupoze, Gu3ndeckue 1 XuMuieckue cBoiictea. KpyroBopot azora B
npupoje. AMMHUAK, ero Gu3n4eckue U XUMHIECKUE CBOWCTBA, MOTy4YeHre U npuMeHeHune. Comu
aMMOHHUsI, UX (pU3MYECKHe W XMMUYECKHE CBOWCTBA, mpuMeHeHHe. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS1. A30THAas KUCIIOTa, €€ OJy4YeHne, GU3NIecKrue 1 XUMHUECKUE CBOICTBa (001mue
KaK TMpEeJCTaBUTENsl Kjacca KHUCIOT M crneunduueckue). Vcrnonb3oBaHue HUTPATOB M COJIEH
aMMOHHUSI B KayecTBE MHUHEpAIbHBIX ynoOpeHumi. XHUMHUYecKoe 3arpsi3HEHHE OKpYyKarolei
Cpeibl COETMHEHUSMHU a30Ta (KUCIOTHBIE JI0KIH, 3aTPsI3BHEHNE BO3/yXa, TI0UYBbI U BOJJOEMOB).
docdop, amnorponHsle Moaudukanuu gocopa, Gusnueckre nu xumuueckue cpoiicrsa. Oxcua
docdhopa(V) u dochopnas kuciora, (U3MUYECKUE W XUMUYECKHE CBOMCTBA, MOIy4YEHUE.
Hcnonp3oBanue ¢pocaToB B KaueCTBE MUHEPAIbHBIX YA00pEHUH.

OOmast  xapaktepuctuka »s1eMeHTOB I[VA-rpymmbl.  OcCOOEHHOCTH  CTpPOEHHMS  aTOMOB,
XapaKTEepHbIE CTETIEHH OKUCIICHUSI.

VYraepon, auIoTpomHble MOAM(UKALMM, PpacHpoCTpaHEHHE B Npupoae, (uU3NYecKue u
XUMHUYecKHe cBoiicTBa. Ancop6buus. Kpyrosopor yrinepoga B npupozae. Okcuabl yriaepoaa, ux
¢u3nveckue W XUMHUYECKHE CBOWCTBA, JCWCTBHE HA IKUBBIE OPraHWU3MBI, TIOIYYECHHE U
OpUMEHEeHHe. DKOJOrMyeckue MpoOseMbl, cBs3aHHbIE ¢ okcuaoMm yriepoaa (IV); rumoresa
rJ100aJbHOTO MOTEIUIEHHs KJIMMaTa; MapHUKOBBIN 3Q@eKkT. YroibHas KHUCIOTa U €€ COJH, HX
¢u3nyeckue U XMMUYECKUE CBOMCTBA, MOJy4YeHHE U MpuMeHeHue. KadecTBeHHast peakuus Ha
KapOoHaT-uoHBL. Mcrmonb30BaHWe KapOOHAaTOB B ObITY, MEIUIMHE, TNPOMBIIUIEHHOCTH U
CEIBCKOM XO35IMCTBE.

[TepBoHayanbHbIE MOHATHA 00 OPraHUYECKHX BELIECTBAaX KaK O COEAMHEHMSX yriepojaa (MeTaH,
3TaH, ATUJIEH, aleTHJIEeH, 3TaHOJI, INIMIEPUH, YKCYCHas KucioTa). Mx cocmag u xumuueckoe
cmpoenue. TloHsiTHE 0 OGMONOTHYECKH BaXXKHBIX BEIECTBaX: )KHUpax, OelKax, yriaeBojax — U UX



PO B KU3HU 4YelNoBeKa. MamepuanbHoe eOUHCME0 Op2aHU4ecKux U HeopeaHUudecKux
coeouHeHull.

Kpemuuii, ero ¢usznueckue U XuMUYECKHE CBOMCTBA, MOydYeHHe U npuMeHeHue. CoelnHeHUs
KpemHus B npupoje. O0mme npeacraBienus 06 okcuae kpemuus (IV) u kpemHHEBO# KucioTe.
Cunukatel, WX HCHONb30BaHHE B OBbITY, MEAUILMHE, MPOMBILIUICHHOCTH. Baowcheliuue
cmpoumenvbHbie MAMepuansl: Kepamukd, cmekio, yemenm, oemon, dxceiezobemon. Ilpooremvl
0e30nacH020 UCNONb308AHUS CIPOUMENbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUSHUL.
XUMUYECKUHN SKCIIEPUMEHT: HM3ydeHHe 00pa3l0B HEOPraHMYECKUX BEIEeCTB, CBOMCTB COJSHOU
KHUCIIOTHI; MPOBE/ICHNE KAYECTBCHHBIX PEAKIIMi HA XJIOPHU]-MOHBI M HAOIOJICHNE TIPU3HAKOB HX
MPOTEKAHUsS; OMBITHI, OTpaXkarollue (PU3NYECKUE W XUMHUYECKHE CBOMCTBA TaJOTEHOB U HUX
COCMHEHUH (BO3MOXKHO HCIIOJNIb30BaHUE BHIEOMATEPHAIIOB); O3HAKOMIJIGHHE C oOOpa3maMu
XJIOpUAOB (TaJIOTEHUI0B); O3HAKOMIIEHHE C 00pa3lamMu cepbl M €€ COCTUHEHUSAMHU (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEpHUalioB); HAONIOACHHE TMpoliecca OOyIriuMBaHUS caxapa IOJ
JICHCTBUEM KOHLEHTPUPOBAHHOW CEPHOM  KHUCIOTBI, M3YyYCHHE XUMHUYECKHX CBOMCTB
pa30aBIeHHON CEepHOM KHUCIOTHI, MPOBENCHHWE KAuyeCTBEHHOW peakIMu Ha cynb(ar-uoH U
HaOJII0/IeHNEe NpU3HAKa €€ NPOTEKaHUs; O3HAKOMJIEHHE C (PU3MYECKUMHM CBOMCTBAMHU a30Ta,
dochopa M uX coequHEHUH (BO3MOXKHO HCIIOJIb30BAHHE BHUICOMATEPHAIIOB), oOpa3iamMu
a30THBIX U (GocPOpHBIX YIOOpEeHMit; ModydyeHue, coOupaHHe, pacro3HaBaHHE M H3yUCHUE
CBOMCTB aMMHaka; MPOBEJICHUE KAYeCTBEHHBIX pPEAaKIMi HAa WOH aMMOHUA U Qocdar-nuoH u
M3y4Y€HUE NPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI
C MeJpI0 (BO3MOXHO UCIOJIb30BaHUE BUJIEOMATEPHAIIOB); U3YUEHHE MOJIETEH KPUCTAIIIMYECKUX
pemeTok anmasa, rpadura, QyiepeHa; 03HaKOMICHHE C TIPOIIECCOM aCOPOLIMU PaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOrasa; IMOJydyeHue, coOHupaHue,
pacrno3HaBaHUE U U3YyYEHHUE CBOMCTB YIVIEKHCIIOrO Ta3a; MPOBEACHUE KAUECTBEHHBIX PEaKUIUid Ha
KapOOHAT- W CHUJIMKAT-MOHBI W H3yUYeHUE TMPHU3HAKOB HMX TMPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIHUEN CUIMKATHOM NPOMBIIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay IO TEME
«Baxxnenmume HeMeTauIbl U UX COSIUHECHUS».

MeTaJuibl M UX COCAUHEHUS.

OO0m1as xapakTepucTUKa XUMUUECKUX JJIEMEHTOB — METAJVIOB Ha OCHOBAHUU HMX TOJIOKEHUS B
Ilepuoguueckoit cucreme xumMuueckux sneMeHToB JI. M. MenneneeBa U CTPOEHUS aTOMOB.
Crpoenue metaynoB. Meraminueckas CBA3b M MeETalNIMYecKas KpHUCTAJUIMUECKas pelleTKa.
DNEeKTPOXUMUYECKUN Pl HAmpsDKeHUH Mertan JioB. DU3MYECKHe W XUMHUYECKHE CBOMCTBA
MeTansioB. O0mue crnocoObl MoydYeHus MeTaioB. [IoHsATHE O KOPPO3UH METAIIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruaBbl (CTalb, YYTyH, JIOPAJIOMMHMNA, OpOH3a) M MX
MPUMEHEHNE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTaiibl: mojokeHue B llepuoanueckoi cucreme xumMuueckux snemeHntos J[. U.
MengeneeBa; CTpOEHHE HMX aTOMOB; HaxoXKJAeHUE B mnpupone. Pu3nuecKue U XUMHUYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [IpumeHnenue
HIEJTOYHBIX METAJIJIOB U UX COCTUHECHUM.

[IlenoyHo3emMenpHBIE METAUIBI MArHUM W KajbLUW: TosokeHue B llepumoaudeckor cucreme
xuMmudeckux snemMeHToB J[. M. MenpeneeBa; cTpoeHHUE MX aTOMOB; HAaXOXKJICHUE B MPHUPOJE.
du3nueckrie 1 XUMHYECKHE CBOMCTBA MarHWs W Kanblns. BakHeillnme coequHEHUS KaJdbIHs
(oxcun, ruapoKcu, conun). JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHSI.

AmomuHuii: nonoxxenue B Ilepuoanueckoil cucreme xumudeckux saemeHtoB J[. W.
Menzeneesa; CTpOCHUE aTOMa; HaAXOXKJICHUE B Npupoae. PU3nyeckue U XUMUYECKUE CBOKCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA ATFOMUHUS.



Kene3o: nonoxenne B [lepuoanueckoit cucreme xumuyeckux sineMeHtoB [[. 1. Menneneena;
CTpPOCHHE aToMa; HaxoXAecHWe B npupone. Pdusnueckne M XUMHUYECKHE CBOMCTBA JKEJE3a.
Oxkcuapl, Tuapokcu bl u conn xenesa (II) u xeneza(Ill), ux coctas, CBOMCTBA U TOJIyYCHHE.
XUMHUYECKUH HKCIEPUMEHT: O3HAaKOMJICHHE ¢ oOpa3laMu MeTall- JIOB M CIUIaBOB, UX
bu3nYeCKUMU  CBOMCTBAMH; H3Y4YEHHE pPE3YJbTaTOB KOPPO3UH METAIOB  (BO3MOXKHO
UCTIOJIb30BaHUE BHUEOMATEPHATIOB), OCOOCHHOCTEW B3aWMOJCHCTBUS OKCHUA KaJbIHM U HATPUS
C BOJI0H (BO3MOXHO HCII0JIb30BAaHUE BUJIEOMATEPUAIIOB); UCCIEA0BAHNE CBOMCTB KECTKOM BOJIBI;
mpolecca rOpeHHUsl jkeje3a B KHUCIO- pojie (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB);
MPU3HAKOB MPOTEKAHUsI KAUECTBCHHBIX PEAKIUi Ha MOHBI (MAarHus, KaJblKs, aTFOMUHUS, IIUHKA,
xkenesa(ll) m xenesa(Ill), memu(Il)); HabmrogeHne W omMHMCaHWE MPOIECCOB OKpAIIUBAHUS
IUIAMEHW MOHAMHU HATpUs, Kalus M Kajdblus (BO3MOJKHO HCIOJB30BAaHUE BHUJIEOMATEPHAIIOB);
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB T'MJIPOKCHAA AIIOMUHUS M THIPOKCHAA IIMHKA;, PEIICHHE
9KCIIEPUMEHTANIBHBIX 3a7au 10 TeMe «BaskHel e MeTaibl U UX COSAUHEHUSY.

XuMus M OKpy:Kaouas cpeaa.

HoBrie MaTepuanbl U TexHONOTHH. BelecTBa U Matepualibl B MOBCEJHEBHOM JKU3HU YelIOBEKA.
XuMus U 3710poBbe. bezonmacHoe HCMONb30BaHHE BELIECTB U XMMMUYECKUX pEakUuil B OBITY.
[lepBasti moMmoImb MpPU XUMHUYECKHUX OXOrax M oTpaBiieHUsAX. OCHOBBI 3KOJOTHYECKON
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpYKaroleil cpeabl (MpenenbHas JIOMyCcTUMast
koHueHTpauus Beuiects — [1/1K). Pons XxuMun B perieHu 3K0J0TH4eCKUX IpooIieM.
[IpuponHble HCTOYHHMKH YTJIEBOAOPOIOB (yroyib, MPUPOAHBIA Ta3, HedTh), MPOAYKTHI HX
nepepabdoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XVUMHUYECKUH SKCIIEPUMEHT: H3y4Y€HUE O00paslloB MarepHalioB (CTEKJIO, CIUIaBbl METAJUIOB,
MOJIMMEPHBIEC MAaTEPUAIIBI).

MesknpeameTHbie CBSI3H.

Peanuzamusi MeXNpeIMETHBIX CBSI3ed MPU  H3YYCHHMH XHUMHUHU OCYIIECTBISIETCS 4epes
UCTIOJIb30BaHUE KaK OOLIMX E€CTeCTBEHHO-HAYYHBIX IMOHATUH, TaK W TOHITHH, SBISIOIIAXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyUYHBIE TMOHSATHUS: HAYUYHBIM (akT, TUIOTe3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEepPUOAUYHOCTb, HaONIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MepeHne, MoJieb, SBIEHUE, MAapHUKOBBIK d3(QexT, TexHomorus, marepuansl. Dusuka:
MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIHJ, H30TOIBI, PaJUOAKTHUBHOCTH,
MOJIEKYJIa, JJIEKTPUUYECKUH 3apsi]l, MPOBOIHUKH, TOJYIPOBOIHUKH, AUIEKTPUKH, (POTOIIEMEHT,
BEIIIECTBO, TeJl0, OOBEM, arperarHoe COCTOSIHME BEIIEeCTBAa, ra3, pPacTBOP, PacTBOPUMOCTb,
KpUCTAJJIMYECKAsl  pelleTKa, CIUIaBbl, (U3MUYECKHe BEIMYMHBI, €AMHULBI H3MEpEeHus,
KOCMHUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3B€3/1bl, COHIIE.

buonorust: ¢orocuHres, npixaHue, Ouocdepa, HSKOCHUCTEMA, MHUHEpAIbHBIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTA TEJIbHBIE BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOABI, MOJIE3HBIE HCKOMAEMBIE,
TOILJINBO, BOJHBIE PECYPCHI.

Opranuszanus 1 cojiep;KkaHue OLEHOYHbBIX MPOLEXYP
Texymuid KOHTPOJIb YCIIEBAEMOCTH U TPOMEXKYTOUHOM aTTeCTaluu CIaOOBUISIINX
oOygaromuxcsi B 0O0pa30BaTENbHBIX OPraHU3alMIX OCYIIECTBISIETCS Ha OCHOBE (DOHIIOB
OIICHOYHBIX CPEJICTB, KOHTPOJIBbHO-U3MEPUTEIHHBIX MAaTEPHAIIOB, pa3pabaThIBAEMBIX YUUTEISIMU
M0 KaXJI0W MPEeAMETHON 00JacTH, B COOTBETCTBUU C TPEOOBAHHUSIMH K pabOYMM MPOrpaMMaM.
OHGHO‘IHBIG cpe€acrtsa MOTyT OBITH MMPEACTABJIICHEI B BUAC: CTAHAAPTU3UPOBAHHBIX MMCbMEHHBIX



U YCTHBIX PabOT, MPOEKTOB, MPAKTUYCCKUX U Ja00paTOPHBIX pabOT, TBOPUYCCKUX 3aTaHHUK U Jp.,
Opu  yCIOBUHM OOECHEYEeHUs] JOCTYIMHOCTH MAaTepuajoB Ui 3PUTEIBHOTO, OCSA3aTeIbHO-
3pUTEIIBHOTO BOCHPHUATHS CIA0OBUAIIMMHE  OOYYAIONIMMHCS HW/WIH  3PHUTEIBHO-CIYXOBOIO
BOoCTIpUATUS (0OOBEMHBIC YCIOBHS 3aJaHUM U TEKCTHI KOHTPOJIBHO-U3MEPUTEIHHBIX MATEPHAIIOB
JUISL CITA0OBHIAIIMX, 1O MEIUIIMHCKAM ITOKa3aHUSM, MUMEIOIIUM CYIIECTBEHHBIC OTpaHUYCHUS
3pUTENBHON HArpy3KH, MOTYT JOMOJHUTEIHHO O3BYYHBATHCS ACCHCTEHTOM WM MPOTPAMMHBIM
obecrieueHreM, yCTAaHOBJICHHBIM Ha TEXHHUYECKOE CPEJCTBO CO BCTPOSHHBIM CHHTE3aTOPOM PEeUu
U ayTMOBBIXOJIOM).

dopma TpOBEACHHUS TEKYIIErO0 KOHTPOJS U MPOMEXKYTOYHOH aTTecTalliud IS
CITA0OBUISIINX OOYYArOIIMXCS YCTAaHABIMBACTCS C YYSTOM WUHIAMBUAYAIBHBIX OCOOCHHOCTEH HMX
NCUXO0(U3HUECKOTO PA3BUTHS U 3PUTEIBHBIX BO3MOXKHOCTEH (YCTHO, TUCBMEHHO YKPYITHCHHBIM
mpru(TOM WM HA KOMITBIOTEPE C YCTAHOBICHHBIM CIICIUATBHBIM IIPOrPaMMHBIM 00€CTICUeHUEM
JUTSL CITA00BUISAIIUX | T.11.).

Bo BpeMs mpoBefeHHS MPOMEKYTOYHON aTTECTAIMH CIIA0OBHUASAIIEMY OOydYaromeMycst
IPEJOCTABIISACTCS JOMOJHUTEIBLHOE BpEeMs Ha TMOATOTOBKY U O(DOpMIICHHE OTBETa, B CPABHCHUU
CO CBEPCTHHKAMH, HIMCIOIIMMHU COXPAHHBIE 3PUTEIHHBIC BOZMOKHOCTH.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA «XUMUA» HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUMA

B menoM pe3ynbTaThl OCBOSHHS OOYYAIOMIMMHUCS Y4€OHOTO IMpeaMeTa «XHUMUs» COBIAIAIOT C
pe3ylbTaTaMu HpUMEpHON pabouell mporpaMMbl OCHOBHOTO obiero obpaszoBanusi. Hanboiee
3HAYUMbIMU SABJISAIOTCA:

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOTO 00Iero o0Opa3zoBaHUS
AOJDKHBI OTpaXaTb TI'OTOBHOCTHb 06yqa}omnxca PYKOBOACTBOBATHCA CHUCTEMOH TTO3UTHUBHBIX
LEHHOCTHBIX OPHEHTAlU W PACIIMPEHUE OMNbITa ACATEIbHOCTH HAa €€ OCHOBE M B MpOILECcCe
peanu3anry OCHOBHBIX HAIPABJIECHUN BOCIIMTATEIBHON AEATEIIbHOCTH, B TOM YUCJIE B YACTHU:
OCO3HaHHE poccHiicKkon IPaKIaHCKOU HIEHTUYHOCTHU B MOJIUKYJIIETYPHOM 5
MHOTOKOH(ECCHOHAIBHOM OOIIeCTBE, MPOSBIEHHWE HWHTEpeca K TMO3HAHUIO POJHOTO S3bIKA,
HCTOpUH, KyJbTYphl Poccuiickon @enepannn, CBOEro kpas, HapoaoB Poccuu;

LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHUAM cBoel Ponunsl - Poccun, k Hayke, HCKyCCTBY, CIIOPTY,
TEXHOJIOTHSM, 00EBBIM MOJIBUTAM M TPYOBBIM JOCTHKEHHUSIM HApOJIa;

coOirofieHre MpaBUil OE30MaCHOCTH, B TOM YHCJIE HABBIKOB 0O€30MacHOrO IOBEICHHS B
MHTEPHET-CPELIE;

WHTEPEC K MPAKTUYECKOMY H3Y4YeHHUI0 Tpodeccuii U Tpyla pa3IudyHOTO pojia, B TOM YHCIIE Ha
OCHOBC IMPUMCHCHU A U3YUACMOT' O IMPEAMETHOI'O 3HAHU S

OCO3HAaHHE BAXKHOCTU OOYy4YeHHs] Ha TPOTSDKEHMHM BCeH  JKU3HM  JUIsl  YCIEIIHON
npodeccuoHaNbHOM NeSTeIbHOCTH U Pa3BUTUE HEOOXOAMMBIX YMEHHH JIJIsl 3TOT0;

TOTOBHOCTD aJJalITUPOBATHCS B MPOPECCUOHANBHON Cpejie;

YBaKE€HUE K TPYy U pPe3yJIbTaTaM TPYIOBOM AESATEIBHOCTH;

OCO3HAHHBII BBHIOOP U MOCTPOEHHE WHANBUAYAIbHON TPACKTOPUU OOpa30BaHUS M HKU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN.

OopueHTauusa Ha IPUMCHCHUC 3HAaHUH W3 COHAJIBHBIX U €CTECTBCHHBIX HAYK IJIA PCHICHUA 3a1a4
B 00JIacTH OKpy’Kalmleld cpenpl, TUIAHUPOBAHMS TOCTYNKOB M OLEHKH HX BO3MOXHBIX
ITOCJIEICTBHUM JIJIs1 OKPYIKAOIIEH Cpebl;



MOBBIIICHHE YPOBHS OKOJOTMYECKOW KYyJIbTYphl, OCO3HAaHUE TIJIO0AIbHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM U MyTeH UX peleHHS;

AKTHUBHOE HENPUSTHE IEHCTBUM, IPUHOCAUINX BPEl OKPYIKAIOIIEH Cpeae;

OCO3HAHME CBOEH POJIM KaK IpaKAaHWHA U MOTPEOUTENs B YCIOBUAX B3aUMOCBSI3U IPUPOIHOM,
TEXHOJIOTMYECKON M COLMAIbHOMN Cpel;

TFOTOBHOCTb K YYaCTHIO B IIPAKTUYECKON JAESITEIBHOCTH IKOJIOTMUECKOM HAIIPaBIEHHOCTH.

OpHUEHTAIS B ESATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX IPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs 4YelIOBEKa, MPUPOAbl M OOILIeCTBa, B3aMMOCBS3SIX YEJIOBEKa C
MIPUPOAHON U COLIMATIBHOM CPENO;

OBJIaJICHUE SI3BIKOBOW U YUTATENIbCKOU KyJIbTYPOH KaK CPEeICTBOM MO3HAHUS MUPA;

OBJIAJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEJIOBATEILCKOM JIEATENbHOCTH, YCTaHOBKA Ha
OCMBICJICHHE OIBbITa, HAONIOJIEHUHN, IOCTYIKOB W CTPEMJIEHHE COBEPLICHCTBOBATH ITYTH
JOCTHKEHUS] MHIMBUYaJIbHOTO U KOJUIEKTUBHOTO OJIarOnoyyusl.

JInuHocTHBIE  pe3yJbTaThl, o0ecrmeYyMBalOIMe  aJanTanui  ody4yamomerocs K
H3MEHSAIOIMMCS YCJI0BUAM COUMAIBLHON M NPUPOAHON CpPeabl, BKIIOYAIOT:

OCBOEHHE  O0ydYarollMMMCS  COLIMAJIBHOIO  OMNbITA4, OCHOBHBIX  COLHUAIbHBIX  POJIEH,
COOTBETCTBYIOIIUX BEIYLICH JAeATENIbHOCTH BO3pacTa, HOPM U IpaBHi OOIIECTBEHHOI'O
NOBEJCHHS, ()OPM COLMANBHON KHU3HH B TPYIINaxX M COOOIIECTBAX, BKIOYAs CEMbBIO, TPYIIIIHL,
chopMHpOBaHHbIE N0 NPO(ECCHOHANBHOM ESITENbHOCTH, a TaKKe B paMKaX COLUAIBHOTO
B3aUMOJICUCTBUS C JIFOJAbMU U3 IPYTOil KyJIbTYPHOU CpEbl;

CIIOCOOHOCTh 00YHYAOIMXCSI BO B3aUMOJIEUCTBUU B YCJIOBUSAX HEOINPEAEIEHHOCTH, OTKPBITOCTh
OIBITY U 3HAHUSM JPYTHX;

CIIOCOOHOCTh JIEHCTBOBAaTb B YCJIOBMSIX HEOIPENEICHHOCTH, IOBBIIIATh YpPOBEHb CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTHUYECKYIO JESATEIBHOCTb, B TOM YHCJIE YMEHHUE YUUTBCS Y JPYTHX
JIOJIeHl, 0CO3HABaTh B COBMECTHOM JEATEIbHOCTU HOBBIE 3HAHUS, HABBIKM M KOMIETEHLIUU W3
OIIbITA APYTHUX;

HaBBIK BBISIBIICHUS U CBSI3bIBaHUS 00pa3oB, CIOCOOHOCTh (POPMHUPOBAHUS HOBBIX 3HAHUI, B TOM
YHClie CIOCOOHOCTh POPMYIUPOBATH UEH, MIOHATHUS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSIX, B TOM
YHCJIe paHee He M3BECTHBIX, OCO3HABATh JIE(UIUTHI COOCTBEHHBIX 3HAHUH M KOMIETEHTHOCTEH,
IUIAHUPOBATh CBOE Pa3BUTHE;

YMEHHE pacro3HaBaTh KOHKPETHBIE IPUMEPHI MOHATHS M0 XapaKTEPHBIM ITPU3HAKAM, BBIITOJIHSTh
olepaud B COOTBETCTBUM C ONPENEICHHEM M MPOCTEHIIMMH CBOWCTBAMH IIOHATHS,
KOHKPETH3UPOBATh MOHATHE MIPUMEPAMU, UCIIOJIb30BATh MOHSATUE U €r0 CBOICTBA MPH PELLIEHUU
3ajad  (asiee - ONEpHpOBAaTh TMOHATHAMM), a TaKKe OINEpUpOBaTh TEPMHHAMH H
MPEJICTaBICHUSIMUA B 00JIACTH KOHIIETILIUN YCTOMYMBOIO pa3BUTHS;

YMEHHE aHaJIU3UPOBATh U BBISIBJIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U IKOHOMUKH;

YMEHHME OLICHMBAaTh CBOM JEHCTBHUS C YYETOM BIIMSHHUS Ha OKDPYXKAIOILYIO Cpedy, HOCTHKEHUM
1esnel U Ipeo0IeHUs BBI30BOB, BO3MOXHBIX IJ100abHBIX MOCIEICTBUM;

CneyuanvHnole TUYHOCMHbBLE PE3YIbMAMbL:

YMEHHE COIOCTABIATH 3PUTEIbHBbIE BIEUATIICEHWS C YYETOM IMIOJIYYEHHBIX 3HaHUN 00
OCOOEHHOCTSIX CBOETO  3PUTENBHOTO  BOCHPUATHSA, HAa OCHOBAHMHM CQOPMHUPOBAHHBIX
IIPEJICTaBICHUN O MPEAMETAxX U ABJICHUSAX OKPY’KaOIIEH NeHCTBUTEIBHOCTH;
chOpMUPOBAHHOCTh MOTHUBAIlMM K OOYYEHHIO W IICJICHANPABICHHONW IMO3HABATEIbHOU
JESTEIILHOCTH;



CIIOCOOHOCTh K OCMBICICHUI0O © auddepeHmanid KapTUHbl MHpa, €€ BPEMEHHO-
MIPOCTPAHCTBEHHON OpraHu3allnu;

SMOIMOHATBHO-IIEHHOCTHOE OTHOLIEHHE K OKPYKalolllel cpenie, HEOOXOAMMOCTH €€ COXPaHEHUS
U PallMOHAILHOTO HCIIOJIb30BAHHS,

FOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JalibHeWIIed mnpodeccHoHaNbHON TPAaeKTOPUH B
COOTBETCTBUU C COOCTBEHHBIMHU HHTEPECAMH U BO3MOKHOCTSIMHU.

Memanpeomemnbsle pe3yibmamol:

1. OBnaseHve yHUBEpCAIbHBIMU YUYEOHBIMU TIO3HABATENLHBIMU JECHCTBUSMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SIBICHMUIA);

YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUSA I 0000mIeHUus u
CpaBHEHHUSI, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

C YyuYeTOM TMpPEJIOKEHHOM 3aJauyd  BBIABIATH 3aKOHOMEPHOCTH M HIPOTHBOpEUHs] B
paccMaTpuBaeMbIX (akTax, JaHHBIX ¥ HAOIOICHUSX;

npeyiaraTb KpUTEPUU IS BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHWEM JCIYKTUBHBIX M WHIYKTHBHBIX YMO3AKIIOYCHHI,
YMO3aKIIOYCHHI 110 aHAJIOTHH, (POPMYITUPOBATH TUIIOTE3bI O B3aUMOCBSI3SX;

CaMOCTOSITENIbHO BbIOMpaTh CHocod pelneHus y4dyeOHOW 3anadu  (CpaBHHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BLIOMpaTh HaWOOJIEe TOMXOIAIIMA C YYETOM CaMOCTOSITEIIBHO
BBIJICTICHHBIX KPUTEPHEB);

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUA:

MCIIOJIb30BaTh BOTPOCHI KaK HCCIICTOBATEIILCKUIT HHCTPYMEHT TIO3HAHHSI,

dbopMynupoBaTh BONPOCHl, (PUKCUPYIOIIME pa3pblB MEXAY peajbHbIM U JKeJIaTeIbHBIM
COCTOSTHUEM CHTYAIlNH, 00BEKTa, CAMOCTOSITEIILHO YCTAHABIMBATH UCKOMOE U JIAHHOE;
dbopMupoBaTh THUNOTE3y OO0 HCTUHHOCTU COOCTBEHHBIX CYXKICHHH U CYXIEHUH IpYyTuX,
apryMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHCE,

MPOBOJANTH 110 CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECJIIOXXHBIH JKCICPUMEHT,
HEOOJIBIIIOE MCCIEIOBAHUE 0 YCTAHOBICHHIO OCOOCHHOCTEH 00BEKTa W3Yy4YeHHs, MPUYUHHO-
CJICICTBEHHBIX CBSA3€H U 3aBUCUMOCTEH 00BEKTOB MEXKIYy COOOI;

OIICHMBATh HA TMPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(MOPMALIMM, TOITYYEHHOH B XOJe
MCCJIeI0BaHMS (OKCIIEPUMEHTA);

CaMOCTOSITENIbHO (OPMYJIUPOBAaTh O0OOIMIEHUS W BBIBOABI 1O pPe3yJbTaTaM IPOBEICHHOTO
HAOMIO/IEHUs, OMbITa, HCCIENOBAaHUS, BJIAJE€Th WHCTPYMEHTAMHU OIICHKH JOCTOBEPHOCTHU
MOJTYYEHHBIX BBIBOJIOB M 000O0IIEHNI;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIIEe pa3BUTHE MPOLIECCOB, COOBITUN M MX MOCIEACTBUS B
AQHAJIOTMYHBIX WJIA CXOIHBIX CHUTYAIVsIX, BBIIBUTATh MPEATIOIOKEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSX M KOHTEKCTaX;

3) pabota ¢ uHpoOpmMarueil:

MIPUMEHSTh Pa3jMYHbIC METOJIbI, HHCTPYMEHTBI U 3aIlPOChI MPHU TIOUCKE U 0TOOpe MH(POPMAITUH
VI JAHHBIX W3 ICTOYHHUKOB C YYETOM MPEIIOKEHHON yUeOHOM 3a/1auM U 3aJaHHBIX KPUTEPHUEB;
BBIOMpaTh, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh M UHTEPIIPETHPOBATh HHPOPMAIIHIO Pa3THIHBIX
BUJIOB B (DOPM IIpe/ICTABIICHHUS;

HAXOJHUTh CXOJIHBIE apTyMEHTHI (TIOATBEPKIAIOIINE WU OMPOBEPraroIIue OJHY U Ty K€ UICIO,
BEPCHIO) B Pa3IMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAaJbHYH (opMmy TpeacTaBieHus uHOpPMAIMH U
WJLTIOCTPUPOBATE peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, JTharpaMMaMiy, WHOW Tpadukod U



UX KOMOMHAIUSIMHU;

OLICHUBATh HAJEKHOCTh HMH(MOPMAIMM 1O KPUTEPHSIM, TMPEUIOKEHHBIM IEAarorHuecKuM
pabOTHUKOM MM C(HOPMYITHMPOBAHHBIM CaMOCTOSTENIBHO;

3¢ PEKTUBHO 3a1IOMUHATh U CUCTEMATU3UPOBATH HH(POPMAITHIO.

OBnajgeHue CHCTEMOW YHHBEpCaJIbHBIX Y4YEOHBIX IO3HABaTENbHBIX JEHCTBUI oOecreynBaeT
c(OpPMHPOBAHHOCTH KOTHUTHBHBIX HABBIKOB Yy 00YYarOIINXCAL.

2. OBnazieHne YHUBEPCATHHBIMH YU€OHBIMH KOMMYHUKATHBHBIMH J€HCTBUSMHU:

1) obmeHue:

BOCIIPHHUMATh U (YOPMYJIHPOBATH CYXKIEHHS, BBIPAXKaTh SMOIIMH B COOTBETCTBUH C IEIISIMU U
YCIOBHUSMU OOILEHUS;

BbIpaXaTb ce0s (CBOIO TOUKY 3pEHUs1) B YCTHBIX M IMCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHBIC CpENICTBA OOLICHMS, MOHUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
3HaTh M PACIO3HaBaTh MPENOCHIIKM KOH(IUKTHBIX CUTYyallUHd U CMAr4aTh KOHQIMKTBI, BECTU
IIEPETOBOPBL;

B XO/e AMajnora u (Wiv) AMCKYCCHM 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMO TeMbl U
BBICKA3bIBaTh WJICM, HAllEJIEHHBbIE HA PELICHHE 3aJaud U MHOJJEepXKaHhe OJIaroeiaTelbHOCTH
OOIIICHUS,

COIIOCTABJISATh CBOM CYXJIEHHUS C CYXACHUSAMH JPYTUX YYaCTHHUKOB JAUaiora, oOHapyXHBaTh
pasyinuue U CXOJACTBO MO3ULIUMI;

nyOJIMYHO MPEACTaBIATh PE3yJIbTaThl BBINOJHEHHOIO OIBITA (IKCIEPUMEHTAa, HCCIeIO0BaHUS,
IIPOEKTA);

CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YeTOM 3aJad [PE3CHTAUH |
0COOEHHOCTEH ayIMTOPUU U B COOTBETCTBUM C HUM COCTaBJIATh YCTHBIE Y MMCbMEHHbIE TEKCTHI C
MCII0JIb30BaHUEM WIIIIOCTPATUBHBIX MAaTEPUAJIOB;

2) COBMECTHasl AEATENbHOCTD:

NOHMMATh W MCHOJb30BaTh IMPEUMYIIECTBA KOMAHJIHOM M WHAMBUAYAJIbHOH pabOThl IpU
pelIeHNH KOHKPETHOH MpoOaeMbl, 00OCHOBBIBATH HEOOXOAMMOCTh NPUMEHEHHS TIPYIIOBBIX
¢dopM B3aMMOAEUCTBUS NIPH PELLICHUH IOCTaBIEHHOHN 3a1a4H;

IPUHUMATh 1€1b COBMECTHOM JESTENbHOCTH, KOJUIEKTUBHO CTPOMTH JEHCTBUS 1O €€
JOCTMDKEHUIO: paclpellesiaiTh pOJM, JOTroBapuBaThcs, OOCYXIaTh TNPOLIECC U  pe3yiabTaT
COBMECTHOM paboThI;

yMETh 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH, MPOSABIATH TOTOBHOCTh PYKOBOJUTD, BBIIOJIHATh
NOpYYEHUs, TOJUUHATHCS;

IUIAaHUPOBAaTh OPraHU3allMi0 COBMECTHOM palOoThl, OIpEAensTh CBOIO poiib (C  Yy4eToM
OPEINOYTEHU U BO3MOXHOCTEH BCEX YUYAaCTHHKOB B3aUMOJCHCTBHS), paclpeieisaTh 3aJauu
MEXJly YIeHaMHd KOMaH/bl, Y4acTBOBaTh B IPYIIOBBIX (opMmax paboTsl (00CyxkaeHUs, 0OMEH
MHEHUSIMH, ""MO3TrOBbIE IUTYPMBI" U UHBIE);

BBIMOJIHATh CBOK 4acTb pabOThI, JJOCTUraTh KauyeCTBEHHOIO pe3yjlbTaTa IO CBOEMY
HAIpPaBJIEHUIO U KOOPAMHUPOBATh CBOU JAECUCTBUS C APYTUMHU WIEHAMU KOMaHIbI;

OLICHUBATh KAyeCTBO CBOEr0 BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CaMOCTOSTEIbHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS;

CpaBHMBATh Pe3yJIbTaThl C UCXOAHON 3a7aueil U BKJIAJ KaXKJOro 4jieHa KOMaHJbl B TOCTH)KEHUE
pe3yJbTaToB, pa3AeisaTh chepy OTBETCTBEHHOCTH M IMPOSBISATh TOTOBHOCTh K MPEIOCTABICHUIO
oT4YeTa Iepes rpymnou.

OBnajieHne CUCTEMOW YHHMBEpCAJIbHBIX Y4€OHBIX KOMMYHUKAaTHUBHBIX JEHCTBUN oOecrednBaeT
c(hOpMHUPOBAHHOCTH COLMAIBHBIX HaBBIKOB ¥ AMOIIMOHATILHOTO UHTEJIEKTa O0yUYaOIUXCS.



3. OBnasieHue yHUBEPCAIbHBIMU YUEOHBIMU PETYJISITUBHBIMU ACHCTBUSIMMU:

1) camoopranuzanus:

BBISIBJISATH MPOOJIEMBI JJIs PELIECHUS B )KU3HEHHBIX U YUEOHBIX CUTYaLUSX;

OpUEHTUPOBATLCSA B PA3NIMYHBIX IOAXO0JAX HPHUHATHUS PELICHUM (MHIWBHUIYabHOE, NPUHATHE
pelLIeHys B IpyIIie, IPUHATHE PEIeHUH rpynmnoii);

CaMOCTOSITENIFHO COCTAaBJIATh AJTOPUTM pEIIeHUs 33ha4y (WIM €ro 4acTh), BHIOMpATh CHocod
peuieHns y4eOHOH 3aJaud C y4eTOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IIPEAJIaraéMble BAPUAHTBI PEILICHUM;

COCTaBIATh IUIAaH JAEWCTBUH (IJIaH peajau3aluyd HaMEUEHHOI'O aJIrOpUTMa  PELICHMS),
KOPPEKTHPOBATH MPEIOKEHHBIN aIrOPUTM C YUETOM IOJIYUYEHHUsI HOBBIX 3HAHUH 00 U3yyaeMoM
00BEKTE;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

2) CAaMOKOHTPOJIb:

BJIAJICTh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMU U peIIeKCUH;

JlaBaTh a/ICKBaTHYIO OLICHKY CUTyallMM U IIpeJylaraTh IUIaH €€ U3MCHEHMUS,

YUUTHIBATh KOHTEKCT U MPEABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh INpPU pEIICHUU
y4eOHOI 3a/1a4i, aJalTHPOBATh PEHICHUE K MEHSIONIMMCS O0CTOSTEILCTBAM;

OOBSICHATh NPUYUHBI JTOCTUKEHUS (HEAOCTHKEHMS) PE3yIbTaTOB JEATEIILHOCTH, 1aBaTh OLEHKY
PUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh NO3UTUBHOE B ITPOU3OLIEALIEH CUTYyallUH;

BHOCUTh KOPPEKTHBBI B JEATEJBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBILUXCS
CUTYallUi, yCTAaHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIHU U YCIOBUSM;

3) SMOIIMOHAJIbHBI UHTEJICKT:

pa3nuyarh, Ha3bIBATh M YIPABIATH COOCTBEHHBIMU SMOIMSIMHU U SMOLUSMU JIPYTHX;

BBISBJISITh U aHAIM3UPOBATh IPUYUHBI YMOLIN;

CTaBUTh ce0sl HA MECTO JIPYroro YejaoBeKa, IOHUMaTh MOTUBBI U HAMEPEHHUS JPYIoro;
peryIMpoBaTh Crioco0 BbIpaKEHHs SMOILIHIA;

4) npunsTHe ceds U APYTHX:

OCO3HAHHO OTHOCHUTBHCA K JPYTOMY YEJIOBEKY, €r0 MHEHHUIO;

NPU3HABaTh CBOE MPaBO Ha OIMIMOKY U TaKoe K€ MPaBo Jpyroro;

INPUHUMATH Ce0s U IPYTUX, HE OCYXAas;

OTKPBITOCTb C€0€ U APYTUM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATh BCE BOKPYT.

OBnazneHre CHCTEMOHl YHUBEPCAIBHBIX YYEOHBIX PpEryJSTUBHBIX JEUCTBUN oOecreunBaeT
(GopMHpOBaHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHsSI MO3MIMSA JIMYHOCTH) U
JKU3HEHHBIX HAaBBIKOB JIMYHOCTH (ympaBieHus co0o0#l, CaMOJMCUUIUIMHBI, YCTOHYHMBOIO
MTOBEJICHNS).

CrnennanbHble MeTaNpeMeTHbIC Pe3YJIbTATHI:

YMEHHE HCI0JIb30BATh COXPAHHbIE aHAIM3aTOPhl B PA3JIMYHBIX BUAAX JEATEIBHOCTH (yueOHO-
MO03HABATEJIbHOM, OPUEHTUPOBOYHOM, TPYIOBOIN);

MPUMEHSTH 3pUTENBHO-0CA3aTENbHBIN CIIOCOO 00CIIeIOBAaHNS U BOCIIPUSTHUS;

YMEHHE T0JIb30BATbCS COBPEMEHHBIMU CpPEJCTBAMH KOMMYHHUKAIUHU, TU(IOTEXHUYECKUMU
CpeACTBaMH, IPUMEHSEMBIMU B Y4eOHOM IPOIIECCE;

yMEHHE IIaHUPOBAThH NMPEAMETHO-TIPAKTUYECKUE JEHCTBHS C YUETOM UMEIOILIErocs 3pUTEIbLHOTO
JIMarHo3a B COOTBETCTBUU C ITOCTABJIEHHOM 3aaaueil;



yYMEHHE TPOSBIATH B KOMMYHHKATHBHOM AEATEIFHOCTH, afeKBaTHBIC CUTyallny, HeBepOalbHbIC
(dbopMBbI 001IIEHUS;

YMEHHE BECTH CaMOCTOSTEIIbHbIN MOUCK HH(POPMAIIH;

CHOCOOHOCTh K MpeoOpa3oBaHUIO, COXPAHEHHIO W Tepenade HH(OpMaIuH, IMONy4YeHHOH B
pe3yJbTaTe YTCHUS W Ay AUPOBAHHUS;

YMEHHE IUIAHUPOBaTh, KOHTPOJMPOBATh M OLCHHUBATh YYEOHBIC JEHCTBHS C YYETOM,
MMEIOILETOCs 3pPUTEIBHOTO JAUAarHO3a B COOTBETCTBUU C MTOCTABJICHHOW 3a/1aueii U yCIOBUSAMU €€
peanu3amym.

[InanupyeMble pe3yJbTaThl OCBOEHHS Y4eOHOr0 npeaMeTa «XUMHS» HA YPOBHE OCHOBHOI'0
0011ero o0pa3oBaHus

. IIPEJICTABICHUE O 3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBIEHUW IPUPOJIbI, TOHUMAHUE
OOBEKTUBHON 3HAYUMOCTH OCHOB XHMHUYECKOM HayKd Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTA OOIEH KyJIbTypbl U NPAaKTUUYECKOM IEATEIIbHOCTH YEIOBEKAa B
YCIIOBUSIX COBPEMEHHOro OOIIecTBa; MOHMMAaHHE MECTa XUMHUHU Cpeld JIPYTHUX €CTeCTBEHHBIX
HayK;

. BJIQ/ICHUE OCHOBaMH IOHSATUIHOIO ammapara U CUMBOJIMYECKOTO fA3bIKA XUMHH JUIs
coctaBieHUs (HOpMyJT HEOPTaHUYECKUX BEIIECTB, YPABHEHHN XUMHUUYECKUX PEaKIIMii; BlaJeHUE
ocHoBaMu xumuueckoil HomeHknarypsl (IUPAC u TpuBHanpHONM) M yMEHHE HCIIOJIB30BATH €€
JUISL pellieHns y4eOHO-T103HABATENbHbBIX 33/1a4; YMEHUE UCIOIb30BaTh MOJENIU Uil OObICHEHUS
CTPOEHHS aTOMOB U MOJIEKYT;

. BJI/ICHUE CUCTEMON XMMHUYECKUX 3HAHUNA U YMEHHUE NPUMEHATh CUCTEMY XMMHYECKUX
3HAaHUU, KOTOPasi BKIIOYAET:

BaXHEHIINE XUMUYECKUE OHITHS: XUMUYECKUHN IEMEHT, aTOM, MOJIEKYJIa, BELIECTBO, IPOCTOE
U CIOXKHOE BEIIECTBO, OAHOPOAHAS W HEOAHOPOJHAS CMECh, OTHOCUTENIbHBIC aTOMHAas U
MOJIEKYJISIpHAsE Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJSpPHAas Macca, MOJSPHBIA 00bEM,
OKCHJI, KUCJIOTa, OCHOBaHHWE, COJb (CpeHss), XMMHUYECKas peakius, pPeakluu COeIUHEHUS,
pPEaKIMK PA3JIOKEHHs], PEaKIMU 3aMeIleHHs, peakiuu oOMeHa, TerIoBOM 3(PQeKT peaxuuw,
9K30- U DHJIOTEPMUYECKHE pPEaKIUH, PACTBOP, MaccoBas J0JsI XMMHUYECKOIO 3JEMEHTa B
COEIMHEHUH, MAacCOBasl JI0JIsI U MTPOLIEHTHAs! KOHLIEHTpALUs BEIIECTBA B PACTBOPE, AAPO aToMa,
ANEKTPUYECKUN CJIOW aroMa, aTOMHas OpOWTalb, pPaadyC aroMa, BaJCHTHOCTb, CTEINEHb
OKHUCJICHHS, XHUMHYECKasi CBS3b, JJIEKTPOOTPULATENbHOCTh, TOJSpHAas M  HENoJspHas
KOBaJICHTHAs CBSI3b, HOHHASI CBS3b, METAJUINYECKAS CBSI3b, KPUCTAJIIMYECKAs pelleTKa (aToMHas,
MOHHAsl, METaJJIN4YecKasi, MOJIEKYJIsipHas), MOH, KaTHUOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOJIUT,
AIIEKTPOJIUTUYECKAss  JAMCCOLMAIMS,  peaklMM  HOHHOTO  OOMEHa,  OKUCIIUTENIBbHO-
BOCCTAHOBUTEJIbHBIE PEAKLUU, OKUCIUTENb U BOCCTAHOBUTEINb, OKHCIEHHUE U BOCCTAHOBIICHUE,
AIIEKTPOJIN3, XUMHYECKOE paBHOBECHE, OOpaTUMble U HeOoOpaTHUMble PpEaKIHH, CKOPOCTh
XMMHUYECKON peaklnu, KaTajau3aTop, npenaensHo gomycrumas koHueHtpamus (IT1K), kopposus
METaJIJIOB, CILIaBBI;

OCHOBOIIOJIATralolMe 3aKOHBI XMMHM: 3aKOH COXpPaHEHMsI Macchl, nepuoanueckuil 3axon (.M.
MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUU XHMHHU: AaTOMHO-MOJIEKYJIIpHAs TEOpHs, TEOpUs AIIEKTPOJUTUUYECKON IAHCCOLUAINH,
IPEJICTaBICHUsT O HAy4yHbIX METOJax TIIO3HAHMS, B TOM 4YHCIE OKCIEPUMEHTAIBHBIX U
TEOPETUUYECKUX METOJaX UCCIIEeI0OBAaHUS BEIIECTB U U3YUEHUS XUMHUECKUX PEaKLnii;

. MIPEICTAaBICHUE O MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB
(paanyc aTtoma, 3JEKTPOOTPULIATENBHOCTh), MPOCTBIX M CIOKHBIX BEHIECTB OT IOJOXKEHHS



anemeHToB B Ilepuogmueckoil cucremMe (B MallbIX MEpUOJax W TJaBHBIX MOArpyHnax) u
DIIGKTPOHHOTO CTPOGHUS aTOMa; YMEHHE OOBICHITh CBSI3b TIOJOKCHHS DJJIEMEHTa B
Ilepuonnueckoid CUCTEME C YMCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHSI aTOMOB XUMHUYECKHX
AIIEMEHTOB (COCTaB U 3aps]l S1pa, 00IIee YUCIIO IEKTPOHOB), PACIPENCIIEHUEM AIIEKTPOHOB IO
SHEPreTHYECKMM  YPOBHSAM aTOMOB IEPBBIX TPEeX NEPUOJIOB, Kalusi U  KaJbLus;
KJIACCU(UITUPOBATH XUMUYCCKUE IIEMEHTHI;

. YMEHHE KJIACCU(DUIIMPOBATh XUMUYECKUE OJIIEMEHTBHI, HEOPTraHMYECKHE BEIIEeCTBA U
XUMUYECKHE PEAKIUU; ONPEIEATh BAICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX AJIEMEHTOB,
BUJI XMMHUYECKOWU CBSI3M M THUIl KPUCTAIMYECKON CTPYKTYpPhI B COCIMHEHHUSAX, 3aps]l HOHA,
XapakTep Cpeasl B BOJHBIX pacTBOpax BemIecTB (KUCIOT, OCHOBaHUM), OKHUCIUTENIb U
BOCCTAaHOBUTEb;

. YMECHHE XapaKTepU30BaTh (PU3NYCCKUE U XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB
(xucnopon, 030H, BoJopo, TpaduT, aiMas, KpeMHUH, a3ot, hocdop, cepa, XJI0p, HaTPHil, Kalui,
MarHui, KaJIbLIMM, aJIOMUHUN, >K€JI€30) U CJIOXKHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX
pacTBOpoB (BOAa, aMMHUaK, XJIOPOBOAOPO, CEPOBOIOPO/, OKCUABI U THIPOKCU Il MeTaioB I -
ITA rpynn, amtomunus, Mmeau (II), nunka, xenesa (II u I1I), okcunet yriepona (II u IV), kpemuus
(IV), azora u dochopa (IIl u V), ceprr (IV u VI), cepuucras, cepHasi, a30THCTasi, a30THa,
docdopHas, yroibHas, KpeMHHEBas KHCIOTa W HUX COJHM); yYMEHHE MPOTHO3UPOBATH U
XapaKTEepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa M CTPOCHHsI, IPUMEHEHUE
BEILECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXHOCTb IPOTEKAHUSI XUMUYECKUX MPEBPALECHUN
B Pa3JIMYHBIX YCJIOBUSX, BIUSHHUE BEIIECTB U XMMHUYECKUX MPOIECCOB HA OPTaHU3M 4YeJIOBEKa U
OKPYKaloIIyI0 IPUPOJHYIO CPELY;

. YMEHHE COCTABJISTh MOJEKYISpHbIE W HOHHBIC YypaBHEHUS peakiuil (B TOM dHCIe
peakIii HOHHOTO OOMEHA M OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN), NILUTFOCTPUPYIOLIUX
XMMHUYECKHE CBOWCTBAa M3YUYEHHBIX KIIACCOB/TPYIIIl HEOPTaHWYECKUX BEIIECTB, B TOM 4YHUCIIE
MOATBEPKIAIOIINX TEHETHUECKYI0 B3aMMOCBSI3b MEXK]y HUMU;

. YMEHUE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOT'0 3JIEMEHTA B COEIMHEHHNH, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00beM Ia30B; YMEHHE MTPOBOJIUTH PACUETHI 110 YPABHEHHSIM
XUMHUYECKHX PEaKIMi W HaXOJUTh KOJMYECTBO BEIIECTBA, 00ObEM M MacCy peareHTOB HIIU
MPOJIYKTOB PEaKIINH;

. BJIaJICHUE OCHOBHBIMH METOJIaMM HAY4YHOTO TIO3HaHMs (HaAOMIOIEeHHe, H3MEpEHHE,
HKCIIEPUMEHT, MOJICTMPOBAHKUE) NPHU H3YYEHHH BEIIECTB M XUMHUYECKHX SIBICHUI; yMeHUe
chopmynupoBaTh MPOOJIEMYy M TPEMIOKHUTh MYyTH €€ pPEIICHUs; 3HAaHWE OCHOB O€30MMacHOU
paboThl C XUMUYECKUMU BEIIECTBAMU, XUMUUYECKOM MOCY10i 1 1a00paTOpHBIM 000PYI0BaHHEM;
. HaJu4he TMPAKTHYECKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS CIIEAYIOIINUX
XHMHUYECKHUX IKCIIEPUMEHTOB:

W3YyYEeHHE U ONrcaHue GU3NYECKUX CBONCTB BEIIECTB;

03HAKOMJICHHE ¢ (PU3NIECKUMU U XUMUYECKUMH SIBJICHHUSIMU;

OMBITHI, WITIOCTPUPYIOIINE MPU3HAKU TPOTEKAHUS XUMUYECKUX PEAKIUN;

U3y4YEeHHE CIIOCOO0B pa3eNieHus! CMecei;

MOJTyYeHUE KUCITOPOia M M3yYEHHE €TO CBOMCTB;

MOJIy4YeHUE BOJAOPO/Ia U U3YUEHHUE €r0 CBOMCTB;

MOJTyYEHUE YTICKUCIIOTO Ta3a U U3YYCHHUE €T0 CBOMCTB;

MOJIy4YeHUE aMMHUaKa U U3y4YE€HHUE €r0 CBOWCTB;

MIPUTOTOBJICHHE PACTBOPOB C ONPEEIEHHON MacCOBOM JJ0JIEH paCTBOPEHHOTO BEIIECTBA;



UCCJICIOBAaHUE U OITMCAHUE CBOMCTB HEOPTaHNYECKUX BELIECTB PA3JINYHBIX KIACCOB;
NpUMEHEHHE HHIUKATOPOB (JlakMyca, METWIOpaHXka U QeHondranenHa) i OIpeneseHus
XapakTepa cpe/ibl B pacTBOpax KHMCJIOT U LIesIoueii;

U3Yy4YEHHE B3aUMOJECHCTBUS KHUCIOT C METalllaMH, OKCHJIAaMU METAaJIJIOB, PacCTBOPUMBIMU U
HEPacTBOPUMBIMHM OCHOBAHUSIMH, COJISIMH;

[I0JIy4€HUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJIHOTO METaJula APYTUM U3 pacTBOpa COJH;

ucclieIoBaHUE aM(POTEPHBIX CBONCTB FMAPOKCHUIOB AIFOMUHUS U LIUHKA;

pellleHue HKCHEPUMEHTAIbHBIX 3a7ad 10 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKUX
COCIUHEHMI,;

pellIeHne SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME «DJIEKTPOIUTUYECKAS AUCCOLUALIMSY;

pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxkHelne HeMeTallibl ¥ UX COEIMHEHUSY;
pelleHe YKCIIEPUMEHTANIBHBIX 331a4 110 TeMe «BaxkHel1e MeTauibl 1 UX COEJMHEHUY;
XUMHUYECKHE HKCHEPUMEHTHI, WIUIIOCTPUPYIOIIME INPU3HAKU IPOTEKAHMUs DPEAKIUI HOHHOIO
obMeHa;

KaueCTBEHHbIEC PEaKLMU Ha MPUCYTCTBYIOUIMX B BOJHBIX PacTBOpPax MOHBI: XJIOpHUI-, OpOMU-,
uomua-, cyibdar-, ¢ochar-, KapOOHAT-, CHIMKAT-aHUOHBI, THUAPOKCHI-HOHBI, KaTHOHBI
aMMOHHUsI, MarHus, KaJblns, aJIOMHHHMS, JKele3a (2+) u xenesa (3+), meau (2+), IMHKA;

YMEHHUE MPECTABIATh Pe3yJIbTaThl SKCIIEPUMEHTA B (JOpPME BBIBOJIOB, JI0KA3aTEILCTB, Ipa(uKoB
U TaOJINI U BBISBJIATH SMIIMPUYECKHE 3aKOHOMEPHOCTH;

. BJIQJICHUE TMPaBWJIAMH O€30MacHOTO OOpalleHHusi C BEIIECTBAMHU, MCIOJIb3YEMbIMU B
MIOBCE/IHEBHOM >KM3HH, NPaBUJIAMU TOBEICHUS B LEJIAX COEPEKEHUS 370POBbsS U OKpY’Karolen
OPUPOJHON cpenbl; NMOHMMaHUEe BpeAa (ONMAacHOCTH) BO3AECUCTBUSL HA JKHUBBIE OpPraHU3MbI
ONpEENICHHBIX BEIIECTB, CIOCOOOB YMEHBIIEHUS U TNPEJOTBPAIICHUS HUX BPEIHOIO
BO3/CHUCTBUS; IOHUMAHUE 3HAYCHUS KHUPOB, OEIIKOB, YIIIEBOAOB JJIsl OpraHU3Ma YelloBeKa,

. BJIa/ICHUE OCHOBAaMHM XHUMUYECKOM TI'DPaMOTHOCTH, BKJIIOYAIOLIEH YMEHHE IpaBUIBHO
UCIIOJIb30BaTh M3y4YEHHbIE BEIIECTBA M MaTepuajbl (B TOM 4YMCIE MHUHEpaJIbHbIE yI0OpEHUs,
METaJUIbl U CIUIAaBbl, MPOAYKTHl NEpepadOTKU MPUPOAHBIX UCTOUYHUKOB YIJIEBOJOPOJOB (YIis,
IPUPOJIHOTO ra3a, He)TH) B OBITY, CETLCKOM XO03HCTBE, Ha IPOU3BOJICTBE;

. YMEHUE YCTaHaBIMBAaTh CBA3M MEXJIy peaJlbHO HAOMIOJaeMbIMU XMMUYECKMMU
ABJICHUSIMU M TIPOLIECCAMH, NMPOUCXONSIIMMU B MaKpO- U MHUKPOMHpE, OOBACHATH NMPUYUHBI
MHOT000pa3usl BEIIECTB; YMEHHWE HHTETPUPOBaTh XMMHUYECKHE 3HAHMS CO 3HAHMSIMH JIPYTHX
y4eOHBIX IPEAMETOB;

. npencraBieHue o cdepax NpoPecCHOHAIbHON AESITENbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMM Ha JIOCTHKEHUSAX XHMHUYECKOH HayKH, YTO
MO3BOJINT ~ OOyyaroUIMMcsl  paccMaTpuBaTh  XUMHUIO  Kak  chepy cBoeil  Oynyuiei
npohecCHOHANBHOM AESITENTbHOCTH M CAENaTh OCO3HAHHBIM BBIOOp XMMHHU KakK NMPOQHUILHOTO
npeaMeTa MpH Mepexo/ie Ha ypOBEHb CPEAHEro 00IIero oopa3oBaHus;

. HaJIM4ue ONbITa pabOThl C PA3IMYHBIMU UCTOYHUKAMH MHGOPMAIUH 10 XUMHUH (Hay4Has
U Hay4HO-TIONMyJIApHas JHUTEpaTrypa, CIOBApH, CIPABOYHUKH, HHTEPHET-PECYPCHI); YMEHHE
O0OBEKTUBHO OIICHMBATh HH(POPMAIMIO O BEIIECTBaX, HUX MPEBPALICHUSIX H MIPAKTHUECKOM
PUMEHEHUH.

CneuuanbHble pe3yJabTaThl:

Brnanenue npasuiiamu 3anucu GopMysl U ClIeUaIbHBIX 3HAKOB.

Bnanenue TexHukoi npeobpazoBanus GopMysl U BEIPaKEHHIH.



Branenue 3puTenbHO-OCA3aTENFHBIM CIIOCOOOM OOCIEIOBAaHUSI M BOCIPHUATHS LBETHBIX HIIH
4epHO-0eNbIX (KOHTPACTHBIX) penbedHBIX M300pakeHud (WILIIOCTpaluid, TaONHI, CXeM,
MAaKeTOB, YEPTEKHBIX PUCYHKOB, IPAHUKOB H T.II.).

TEMATHYECKOE INTAHUPOBAHMUE

8 KUIACC
KoJsinuecTBO 4acoB DJIeKTPOHHbIE

HaumenoBanue

Ne (uudposbie)
pa3aesioB U TeM KouTpoJbHbie [IpakTnueckue

n/n Bcero o0pa3oBaTejibHbIE
MPOrpamMMbl padoTbI padoThI

pecypchl

Paznen 1.IlepBoHavaibHble XUMHYECKHE OHATHSA

XUMHSA — BaKHAsA

00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
PAKTUIECCKON https://m.edsoo.ru/7f41837c
NeATeIbHOCTH
YyelroBeKa
12 BemecTBa u 15 1 bubnnorexa IIOK
XUMHUYECKHE PEaKI[UU https://m.edsoo.ru/7f41837c
Htoro no pazneny 20

Pasjnen 2.BaxxHeiilne npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Bosnyx. Kucnopon. 6 1 bubnmnoreka LHOK
[TousiTHe 00 OKCHIAX https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonsitue o 3 1 bubnmnorexka LHOK
KHCJIOTaX U COJIAX https://m.edso0.ru/7f41837c
Bona. PacTBopbl.
2.3 HofI;ITI/Ie 00 ’ 5 1 1 brbmmorexa LOK
https://m.edsoo.ru/7f41837c
OCHOBAHUAX
OCHOBHBIE KJIaCCBI
2.4 |[HEOpTraHUYECKHUX 11 1 1 brbmmorexa LIOK
. https://m.edsoo.ru/7f41837c
COCTMHCHU I
Wtoro 1o pazueny 30

Pasnen 3.1lepuoanyeckuii 3axon u [lepuoguyeckasi cucrema xumnueckux djiementon /1. U.
MenpaeneeBa. CTpoeHue aToM0OB. XUMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[leproanueckui
3aKOH U
[lepnonnueckas
3.1 [cuctema xumudeckux | 7
snemenToB /1. U.
Menzeneesa.
CtpoeHue aToma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

3.2 | XuMudecKkas CBS3b. 8 1 bu6nuorexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKHUCTUTENBEHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEILHBIE
peakiuu
bu6nmmoreka [IOK
Hroro no pasnexy 15 https://m.edso0.ru/7f41837c
PezepBHOE BpeMs 3 bubmmorexa LIOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO
YACOB I10 68 4 6
[TPOI'PAMME
9 KJIACC
KosauvecTBO 4acoB DJIeKTPOHHbIE
No HaumMeHnoBaHnue (mupoBbIe)
/i pa3iei0B H TeEM Beero Kontpoabnbie|[IlpakTuyeckne 06pAI0BATENLHEIE
MPOrpamMMbl padoThI padoThI
pecypcsbl
Paznen 1.BeniecTBO 1 XUMHYECKHE PeaKIIUU
[ToBTOpEHME U
11 yrayOseHe 3HaHU 5 bubnuorexa [IOK
"~ |OCHOBHBIX pa3JIeioB https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
OCHOBHBIE
1.2 [3akoHOMEpHOCTH 4 bubnuorexa LIOK
. https://m.edsoo.ru/7f41a636
XUMHUYCCKIX PEAKITHIA
DNEKTPOTUTHYECKAS
13 myccoIanus. 8 1 1 bu6mmoreka [IOK
XYUMHUYECKUE peaKInu https://m.edsoo0.ru/7f41a636
B pPacTBOpax
Wroro no paszneny 17
Paznea 2.HemeTa/sIbI M HX COeTHHEHHS
OO6mas
XapaKTEPUCTHKA
2.1 XI/IFI\)/II/I‘—I:(I:KI/IX 4 1 bubmmorexa LOK
https://m.edsoo.ru/7f41a636
snemeHToB VIIA-
rpyINIIbL. 1'agoreHsl
OO6mias
XapaKTEPUCTHKA
29 XUMHUYECKUX 5 bubmuorexa [JOK
aneMeHToB VIA- https://m.edsoo.ru/7f41a636
rpymnmnsl. Cepa u e€
COCTUHEHUS
53 OOmas 7 1 but6mmoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a636
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XUMHUYCCKIX
371eMEHTOB VA-
rpynnsl. A30T, hocdop
U MX COCIUHCHHUSI

OO6mas
XapaKTePUCTHKA
XUMHUYCCKHX
2.4 paementoB IVA- 8 1 2 bubmmorexa LIOK
https://m.edsoo0.ru/7f41a636
rpynnbl. YTIepoa u
KPEMHHI U UX
COCTUHEHUS
Wtoro mo pazneny 25
Pa3znen 3.MeTa/iibl 1 UX COeTMHEHHS
31 OO0mue CBOMCTBa 4 bubmunorexa [JOK
" IMeTaios https://m.edsoo.ru/7f41a636
39 Baxueiinine MeTaib 16 1 2 bubmuorexa [JOK
1 UX COEIUHCHUS https://m.edso0.ru/7f41a636
Wtoro o paznemny 20
Pa3znen 4. Xumus u okpyxamomas cpeaa
BemecTBa u
4.1 Ma:;pl/laﬂbl B JKU3HHU 3 bubnuorexa LIOK
https://m.edsoo.ru/7f41a636
yeIIOBEKa
Htoro 1o pazneny 3
PesepBHOE BpeMst 3 bubmmorexa LIOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB I1O 68 3 7
[TPOI'PAMME

INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KosmmuecTBo yacoB
. Tema ypoka Beero Kontpoabnbie  |[IIpakTHyeckue
padoThI padoThI
1 [Ipenmer xumuu. Ponb xumuu B 1
KU3HM YenloBeka. Tena u BeriecTsa
5 [ToHATHE O METO/IaX TTO3HAHUS B 1
XUMUU
3 UncThle BelecTBa U CMECH. 1
Crioco0wI pazfieneHust cMecei
4 [IpakTuyeckas padora Ne | 1 1
«IIpaBuna paboTsl B 1aboparopun
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1 IpUEMBI 00paIIeHus C
1abopaTOPHBIM 000PYIOBAHHEM

[TpakTuyeckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe
OUYMCTKHU ITOBApPEHHOM COJIN)»

6 ATOMBI 1 MOJICKYJIBI

7 XUMHYECKUE DJIEMEHTBI. 3HAKH
(CMMBOJIBI) XMMHUYECKHUX JJIEMEHTOB

8 [IpocThie U CIIOXKHBIC BEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE
3aKOH MOCTOSIHCTBA COCTaBa

10 BEIIECTB. XUMHYECKas (hopmyJa.
BajeHTHOCTH aTOMOB XMMUYECKUX
PJICMCHTOB
OTHOcHTENbHAS aTOMHAs Macca.

11 |OTtHOCHUTENBHASA MOJIEKYJISpPHAS
Macca

12 MaccoBas 10151 XMMHYECKOTO
DJIEMEHTA B COCIMHCHHH

13 KonmuectBo BemmecTBa. MoJib.
MoutsipHast macca
BrrunciieHus KOJIMU4eCcTBa, MacChl

14  |BemiecTBa O ypaBHEHUAM
XUMUYECKUX PEaKIUi

15 du3nyecKue U XUMUYECKUE
SIBJICHUSI. XMMHUYECKas peaKius

16 [Ipu3Haky U yCIOBHSI MPOTEKAHUS
XUMHYECKUX PEaKIui

17 3aKOH COXpaHEHHs MacChl
BEIECTB. XUMHUYECKUE YPAaBHEHUS
Krnaccudukanus XuMHIECKUX

18 |peakumii (coemuHEeHUs,
pa3IoKEeHUs, 3aMeIleHts, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19  panuknoneauct. O600IICHHE U
CHCTEeMaTH3allus 3HaHUI
KonTponbHas pabota Nel mo Teme

20 |«BemectBa u xXumMuueckue
pEaKIum
Bo3ayx — cmech ra3zoB. Cocras

21  Bo3myxa. Kucmopom — sneMeHT u
rpocToe BeuiecTBo. O30H

22 | ®usnyeckue U XMMHUYECKHE




CBOWCTBA KHCIIOpOa (peakiuu
okucneHus, ropenue). [lonsrue 06
OKCHJIax

23

Croco0Obl MOJTyYeHHUS KHCIOPO/ia B
nmabopaTopuu U IPOMBIIIUICHHOCTH.
[TpuMeHeHre KUCIopoaa

24

TemnoBoii 3¢ ekt XxumMuaeckoit
peakuy, HOHATHE O
TEPMOXUMHYECKOM ypaBHEHHH,
HK30- U SHJOTEPMUYECKUX
peaKnusIx

25

TommuBo (HeTh, yroiabs U METaH).
3arps3HeHue BO3IyXa, CIOCOOBI
€ro MpeI0TBPAICHHS

26

[IpakTuueckas pa6ora Ne 3 o Teme
«[lomy4enue u cobupanue
KHCJIOPOJIa, U3YYEHUE €r0 CBOWCTBY»

27

Boaopon — 31eMeHT U pocToe
BelecTBO. HaxoxxaeHnue B npupoje

28

dusnueckue U XUMUYECKHe
cBoyicTBa Bogopoaa. [Ipumenenue
BO/I0pO/Ia

29

[loHsATHE O KHCIIOTAX U COJISIX

30

Crioco0bl nosty4eHus BOAOpoa B
nmabopaTopun

31

[IpakTuueckas padora Ne 4 o Teme
«Ilomyuenue u cobupanue
BOJIOPOAA, H3YUEHHUE €r0 CBOUCTBY»

32

ModsipHblii 00BEM ra30B. 3aKOH
ABOrazipo

33

Brranciienus 00bEMa, KoJIMuecTBa
BEILIECTBA rasa Mo €ro M3BECTHOMY
KOJIMYECTBY BEIIECTBA WU 00BEMY

34

Brranciaenus 006MOB ra3oB I10
YpaBHEHHUIO PEaKIIMu Ha OCHOBE
3aKOHa 00BLEMHBIX OTHOIIEHHH
ra3oB

35

dusnueckre U XUMUYECKUE
CBOIICTBAa BOJBI

36

CocraB ocHoBauuii. [Tousarue 00
WHIUKAaTOpax

37

Boja kak pacTBopuTeib.
HaCBIHIeHHBIe N HCHACBIIICHHBIC
pacTtBOpbl. MaccoBast 10Jist




BEILIECTBA B pacTBOPE

38

[IpakTrueckas padota Ne 5 mo Teme
«ITpuroroBiieHnEe pacCTBOPOB C
onpeacsEHHON MacCOBOM 10Jel
PacTBOPEHHOTO BEILIECTBA»

39

KontposbHas padota No2 o reme
«Kucnopoa. Bogopoxa. Boga»

40

Oxcunpl: cocTaB, KIacCupUKaIs,
HOMEHKJIATypa

41

[TonydyeHue 1 XuMHUECKHE
CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHUJIOB

42

OcHoBaHus: cOCTaB,
KJ1acCU(UKAINs, HOMCHKIIATypa

43

[loydyeHue u XuMU4ecKue
CBOMCTBA OCHOBAaHUH

44

Kucnotsl: coctas, Kiaccuukanus,
HOMEHKJIaTypa

45

HonyquHe U XUMHNYCCKHUC
CBOMCTBA KUCJIOT

46

Conu (cpeanue): HOMEHKIIATypa,
CHOCOOBI MOTYYEHUS, XUMUYECKHE
CBOICTBA

47

[IpakTuueckas padborta Ne 6.
Perrenue skciepuMeHTAIbHBIX
3anay no TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCAMHEHUI

48

['eHeTnueckas CBsA3b MEKIY
KJIaCCaMU HEOPTraHUYECKUX
COeTUHEHUN

49

O000I1IIEHNE U CUCTEMATHU3AIINS
SHaHUH

50

KonTponbHas padota Ne3 no teme
"OCHOBHBIE KJIACChI
HEOPraHUYeCKUX COeAMHEHUN"

51

HepBHe IOIIBITKH KHaCCI/I(I)I/IKaL[I/II/I
XUMHYSCKHUX 3JIeMeHTOB. [loHsTHE
O IrpymnIax CXOJHbIX 3JICMCHTOB

52

[lepronnueckuii 3aKOH U
[Iepuoanueckas cucrema
XUMHUYECKUX djieMeHToB /1. U.
MenieneeBa

53

[lepuonsl, rpynnsl, MOATPYIIIBI

54

Crpoenue atomoB. CocTaB




aTOMHBIX siaep. M30Tomnbl

CtpoeHue 371eKTPOHHBIX 000JI04eK
aTOMOB 3JIEMEHTOB

> [Tepuoanueckoii cucremsi /. U. 1
MeHnpaeneeBa
XapakTepucTuKa XUMHYECKOTO

56 DJICMCHTA IO €0 MOJIOKCHUIO B 1
[Tepuonuueckoii cucreme /1. U.
MeHpaenaeeBa
3nauenue [leprnoanyeckoro 3akoHa

57 TUTSL pa3BUTHS HAYKU U IIPAKTUKU. 1
/1. 1. MenneneeB — y4€HbIH,
Mearor U Tpak1aHuH

58 DIEeKTPOOTPHUIIATEILHOCTh ATOMOB 1
XAMUYECKHX DJIEMCHTOB

59  [MoHHas XUMUYECKas CBI3b 1

60 KoBasieHTHas1 moJisipHast 1
XUMHYECKAsI CBSA3b

61 KoBasieHTHast HeMOJIsIpHAs 1
XUMHYECKAsI CBSA3b

62 |CremneHb OKHUCIIEHUS 1

63 OKUCIINTEIIFHO- 1
BOCCTAHOBUTEIBLHBIE PEAKIIUU

64  |OKHCINUTENH U BOCCTAHOBUTEIH 1
KontponbHast pabota Ne4 o reme

65 |[«CtpoeHue aroma. XuMHYeCKast 1 1
CBSI3bY»

66 PesepBHblil ypok. O6001eHue u 1
CHCTEMAaTH3allHs 3HAHHI

67 PesepBHbIil ypok. O6001IeHIE 1 1
cUcTeMaTu3alys 3HaHUI

68 PesepBHblil ypok. O600meHue u 1
cUcTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 68 4 6

[TPOI'PAMME

9 KJIACC

KoauyecTBO 4acoB
Ne i/ [Tema ypoka KountpoJabHbie IIpakTuyeckue

Bcero

padoThbI

padoThbI

[leproanyecKkuil 3aK0H.
[Iepuonnueckas cucrema




XUMHYECKHUX 31eMeHTOB [[. 1.
Menpaeneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHX AJIIEMEHTOB
[IEPBBIX TPEX IIEPUOOB

Kiaccudukanms u
HOMCHKJIATYpa HEOPTaHHUECKUX
BEIECTB

Buasl XuMH4eCKOU CBSI3H U
TUIIBI KPUCTATUTUNYECKHUX
pemeToK

XMMUUYECKHE CBOMCTBA BEIIECTB,
OTHOCSILIUXCS K Pa3INYHbIM
KJ1accaM HeOpPraHUYECKUX
COCIMHCHHH, TeHeTHICCKas
CBSI3b HEOPraHUYECKUX BEILIECTB.

Kraccudukanus XuMHYECKUX
peakLuil Mo pa3InYHbIM
[pU3HAKAM

[lonsaTue o ckopocTu
XUMUYECKOH peakuuu. [lonstue
0 TOMOT'€HHBIX U IT'€T€POre€HHBIX
peaKkuusax

[loHsATHE O XUMUYECKOM
paBHOBecHH. DaKTOPHI,
BIIMAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U
IIOJIOKCHUE XUMHNYECCKOI'O
paBHOBECHS

OKHUCIIUTEBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

10

Teopus dIEKTPOTUTUYECKON
nucconuanui. CUIbHBIE U
cJ1a0bl€ AIIEKTPOJIUTHI

11

HoHHBIE ypaBHEHHS peak Ui

12

XHUMHYECKHE CBOMCTBA KHUCIOT U
OCHOBaHHUI B CBETE
MpeICTaBICHUI 00
PIEKTPOIUTUYECKON
IHCCOLTUAIN

13

XUMUUYEeCKHe CBOMCTBA COJICH B
CBETe MpecTaBIeHu 00
PIIEKTPOIUTUYECKON

A CCOIAAIIN




14

[ToHsiTHE O THApPONU3E CONEn

15

O0001IeHrEe U CUCTEMAaTU3 AU
SHAHUI

16

[IpakTuyeckas padora Ne 1.
«Pemenue OKCIICPUMCHTAJILHBIX
3a1aw{»

17

KonTtposnbHast paboTta 1o Teme
«OIEKTpOIUTUYECKAs
qucconyanus. XuMUYECKHE
peakLuu B PaCTBOPAX»

18

OO61as xapakTepucTuKa
rajloreHoB. XUMUYECKUE
CBOICTBA Ha MPUMEPE XJI0pa

19

XnopoBogopoa. ComnsiHas
KHCJIOTA, XUMHWYCCKUC CBOﬁCTBa,
[OJTyYCHHE, IPUMCHEHUE

20

[IpakTuueckas paborta Ne 2 o
teme «llosryuenne cossHoM
KHUCJIOTBI, U3y4eHHE €€ CBONCTB»

21

BrrarcieHus o ypaBHEHUSM
XUMHYCCKHUX PEAKIIMH, €CIIN
OJIMH M3 PEarcHTOB JaH B
N30BITKE

22

OO01as xapakTepucTUKa
251eMeHTOB VIA-rpymnmsl

23

AJUIOTpOTHBIE MOAU(DUKAITIH
cepel. HaxoxieHue cepsl U e€
COEAMHEHHH B IPUPOJIE.
XHWMHUYECKHE CBOMCTBA CEPBI

24

CepoBoopo/1, CTpOeHHUE,
(bu3znyecKrue 1 XuMHUYEeCKHe
CBOMCTBA

25

Oxcunppl cepbl. CepHas KHCIIOTA,
¢bu3nyecKkrue 1 XuMHYeCKHe
CBOMCTBA, IPUMEHEHNE

26

XHWMHUYECKUE PEAKIUH, JIEKALTUE
B OCHOBE ITPOMBIIIJIEHHOTO
croco0a MmoJyy4eHus: CepHON
KUCIIOThL. XUMUYECKOE
3arpsiI3HEHUE OKPYIKaOLIEN
Cpebl COeIMHEHUSIMU CEepPhI

27

BrIuncienne MaccoBOM 10U
BBIXOJa MPOJIYKTa peakiuu

28

OO6mrast xapakTepucTUKa




peMeHTOB VA-rpynnsl. A3oT,
pacrpocTpaHEHHUE B IIPUPOJIE,
¢busnvecKue 1 XUMHUECKUE
CBOMCTBA

29

AMMHaK, ero Gu3n4ecKue u
XMMHYECKHE CBONCTBA,
MOJTy4eHHUE U IPUMEHEHHUE

30

[IpakTrueckas padota Ne 3 o
teMe «llomydyenue ammuaka,
W3y4YEHUE €ro CBOMCTB

31

A30THAas KHCJIO0Ta, €€
(hU3UYECKHEe U XUMHUYECKUE
CBOMCTBA

32

M crionp30BaHKEe HUTPATOB U
COJIC1 aMMOHUS B KQ4ECTBE
MUHEPAIBHBIX YI00PEHHIA.
XHUMHYECKOE 3arpsi3sHEHUE
OKpYKaroIlIeu cpeibl
COEIMHEHHUSIMH a30Ta

33

dochop. Oxeun dpochopa (V) u
dhochopHas kuciora,
(bu3nUIecKre U XUMHUCCKUEC
CBOWCTBA, MOJyYCHHE

34

Vcnonp3oBanue GocaToB B
KayeCcTBE MUHEPATbHBIX
yaoOpeHuit. 3arpsi3HeHHe
MPUPOAHON cperbl hocdaTamu

35

Yraepon, pacipocTpaHEHHE B
npupoae, GpuzndecKkue u
XUMHYECKHUE CBOMCTBA

36

OKcHIBI yTepoa, ux
(bu3HUECKHE B XMMHUYECKHE
CBOMCTBA. DKOJIOTHYECKHUE
po0JIeMBbl, CBSI3aHHBIE C
okcuom yriepoaa (1V)

37

YToJIbHAsA KUCIIOTa U €€ COJIU

38

[IpakTuyeckas pabora Ne 4 o
Teme "[loydeHue yriekuciaoro
ra3a. KauecTBeHHas peakius Ha
KapOOHAT-MOH"

39

HepBOHa‘-IaJ'IBHBIe MIOHSATHS 00
OpPraHn4€CKuUX BEIIECCTBAX KakK O
COCAUHCHUAX yTJICpOda

40

Kpemuuii u ero coeguHeHus




41

[IpakTuyeckas pabora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3a/1a4 110 TeMe «BakHenme
HEMCTAILIBI K UX COCTUHCHUS

42

KontponbHas pabora o Teme
«Baxkuenime HeMeTaJUIbl U UX
COEIMHEHUS»

43

OO6m1ast xapakTepucTUKa
XUMUYCCKHUX DJICMEHTOB —
METaJI0B. MeTajlmndecKkas CBsI3hb
1 MeTaJlJIHYeCcKas
KpPUCTAJUIMYECKas PEIIETKA.
dusnyeckue CBOMCTBA METAIIOB

44

XHUMUYECKHUE CBOMCTBA
METAJIOB. DJIEKTPOXUMUYECKUN
sl HAIPSDKEHUN METAJUIOB

45

O61ue cnocoObl MOTy4YeHHUs
MeTasioB. CINIaBEL.
BorurcneHus o ypaBHEHUSIM
XUMUYECKUX PEAKLUH, €CIIH
OJIUH U3 PEareHTOB COJICPKUT
puMecH

46

Ilonstue o KOPpPO31ur MCTAJIJIOB

47

[1{emouHbIe METAIIITBI

48

OKCI/II[I)I W TUAPOKCHUBI HATPHUA U
KaJIus

49

[1{eouHO3eMeENbHBIC METAJIIBI —
KaJILIIUA Y MarHui

50

Baxxaelime coeIuHeHNs
KaJIbIIHsT

51

O0001IeHrE U cCUCTEMAaTU3 AU
SHaHUH

52

JKECTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHEeHUs

53

[IpakTuyeckas pabora Ne 6 o
Teme "YKEcTKOoCTh BOJBI U
METO]Ibl €€ yCTpaHEHUS"

54

AJTFOMUHUN

55

AM(oTepHbIe CBONCTBA OKCHIA
U TUJIPOKCHIA

56

Keieso

57

Oxcuibl, THIPOKCUIBI U COIH
enesa (11) u sxenesa (11I)

58

O000IIIEHNE U CUCTEMATHU3AIINS




SHaHUI

59

[IpaxTrueckas padota Ne 7.
PeleHne sKkCiepUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelimue
METaJUIbl U UX COCTUHEHUSD)

60

Bbluncienus o ypaBHEHUSAM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEarcHTOB JaH B
M30BITKE MIIN COACPIKUT
rpuMecu. Beraucienus
MacCOBOM JJ0JIM BBIXO1A
[IPOJyKTa peakluu

61

O0001IeHYE ¥ CUCTEMATU3 AU
SHAHUI

62

KoHnTponbHas padoTa 1o teme
«BaxHeu1me MeTajuibl ¥ UX
COCTUHEHUSI

63

BenecTBa u maTepuaisl B
OBCEIHEBHOU KU3HHU YEJIIOBEKA

64

XUMUYeCcKoe 3arpsi3HeHue
OKpYKarolleu cpeibl

65

Ponb XMMUY B pelIeHUH
PKOJIOTMYECKUX MPOOIeM

66

PesepBHEIi ypok. O000ICHHE 1
CHCTeMaTH3aIlnsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

66




