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TOUKA \\' POCTA

[logcuurenbpHad 3ammcKa

Paboyas mporpamMma mo XMMHH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBICHA Ha
OCHOBE TIOJIOKEHUW U TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa30oBaTelbHOM
IIPOTpaMMBI, MPEICTABICHHBIX B DeepaabHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe
OCHOBHOTO 00mIero oOpa3oBaHMs, YTBEPXKAEHHOTO MpUKa3oM MuHHCTEpcTBa 00pa3oBaHUS U
Hayku P® Ne 287 ot 31.05.2021, ¢ yuerom IlpumepHoil mporpammbl BocnuTanus, OCHOBHOI
obpazoBarenbHoi Tporpammbl  MBOY  Pyccko-Menwsxutyiickass OOIIl ocHoBHOTO 00111€TO
o0pa3oBaHus, AZaNTHPOBAHOOHN MPOrpaMMbl OCHOBHOTO 001Iero oopazoBanuss MbOY Pyccko-
Menbxutyiickas OOILl, npumepHoit paboueil mporpamMmbl MHcTuTyTa CcTpaTerum pa3BUTHS
obpazoBanusi Poccuiickoit Axkagemun o6pazoBanusi M, 2021 B cootBercTBuu ¢ [lomoxenuem o
paboueli mporpamme ydebHoro mpemmera, kypca MBOY Pyccko-Menbxutyiickas OOI u
OpHUEHTHpOBAaHAa Ha peaju3aluio B IIEHTpe O0Opa3oBaHUS E€CTECTBEHHO-HAYYHOU W
TEXHOJIOTHYECKON HampaBiieHHOoCcTel «Touka pocta», cozmanHoro Ha 06aze MBOY Pyccko-
Menbxutyiickas OOIl ¢ wnenpio pa3BUTHS Yy OOY4YaIOLIUMXCS €CTECTBEHHOHAYYHOM,
MaTeMaTH4YeCKOH, WHPOPMAIMOHHOW TPAMOTHOCTH, (OPMHUPOBAHUS  KPUTHYECKOTO H
KPEaTUBHOTO  MBINUICHUS,  COBEPIICHCTBOBAHWS  HABBIKOB  E€CTECTBEHHOHAYYHOW W
TEXHOJIOTUYECKOH HATIPABICHHOCTH, a TAKKe JIJISl MPAKTUIECKOH 0TpabOTKN y4eOHOTO MaTeprasa
1o y4eOHbIM npeameraM «Duznkay, « Xumus», «buonorus.
Ha ©6a3ze mentpa «Touka pocrta» obecrieunBaeTcs peanuzaiius 00pa30BaTEIbHBIX MPOTPaMM
€CTECTBEHHOHAyYHOM HaIpaBJICHHOCTH, pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUSAMU
3aKOHOJATENhCTBA B chepe oOpa3zoBaHus U ¢ yuéroM pekomeHaauuil denepanbHoro omneparopa
yueOHOoro mpeamera «Xumusi». OOpa3oBaTenbHas MporpaMma IO3BOJSIET HMHTErPUPOBATH
peayin3yemble 3/1eCh MOJIXObl, CTPYKTYPY U COAEp KaHHE P OpraHU3ali 00yueHUs XUMUU B
8—9 kmaccax, BRICTPOCHHOM Ha 0a3e J1t000T0 U3 JOCTYIMHBIX YIEOHO-METOINYECKUX KOMITJIEKCOB
(YMK). Ucnons3oBanue o0opynoBanus neHTpa «Touka pocTa» MO3BOJSET CO3/1aTh YCIOBHUS:
e ISl paCUIMPEHUs COJIep>KaHus MIKOJIFHOTO XMMHUECKOTO 00pa30oBaHMUs;
e ISl TIOBBIIIEHUS TO3HABATEIHHOW AKTUBHOCTU OOYYAIONIMXCS B €CTECTBEHHOHAYYHOU
obnacry;
e IS Pa3BUTHS JIMYHOCTH pebeHKa B mpoliecce oOydeHUs: XMMHUHU, €ro CHOCOOHOCTEH,
(hopMHpOBaHUS U YIOBIETBOPEHHS COLUAIIBHO 3HAUMMbIX HHTEPECOB U MOTPEOHOCTEH;
e s paboThl C OJApEHHBIMU ILIKOJBHUKAMH, OPraHU3AllUd MX PA3BUTHUS B Pa3IMYHBIX
obmnacTsx oOpa3oBaTeNbHOM, TBOPUYECKOM NEATEIBHOCTH.
[Tpumensis uudposblie 1a00paTOpUN HAa YPOKaX XUMHH, YIALTUECS CMOTYT BBITIOJIHUTH MHOXKECTBO
nabopaTopHbIX pabOT U SIKCIIEPUMEHTOB IO MPOTPAMME OCHOBHOM IIKOJIBI.
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Kpatkoe ommcanue mOAXOJ0B K CTPYKTypUPOBaHMIO MaTepuaioB. B oOpa3oBaTenbHO
nporpamme (OI) nmpeacTaBiaeHsbl CIeIyONIAE Pa3aebl:

1. MeTop! n3ydeHus BEUIECTB M XUMUYECKHX SBJICHUNA. DKCIIEpUMEHTAIbHBIE OCHOBBI XUMUU .
2. [lepBoHayanbHbIe XUMUYECKHe TOHATHS . 3 . PacTBopbI. 4.OCHOBHBIE KIIACCHI HEOPTAHUUECKUX
coenuHeHuil. 5. Teopus saeKkTponuTHUECKOM aucconuanuu. 6. XUMUYECKUE peakuuu. 7.
XHUMHUYECKUE JIEMEHTHI (CBOHCTBAa METAJIIIOB, HEMETA/UIOB M MX COCTMHCHHMM ).

B 0CHOBY BbIIEIIEHUSI TAKUMX PaA3/JENIOB 3AJI0KEH XUMHUYECKHM DKCHEPUMEHT, TPaJULMOHHAs
cucrema uszydeHus: XumMuu. OCHOBHOU QopMoii y4eOHOU AESITeNIbHOCTH SBISETCS XUMHUYECKUN
OKCIEPUMEHT, TMPOBOJAMMEBIN B BHJE JIA0OPATOPHBIX, MPAKTUYECKUX PabOT M JEMOHCTPAIUU.



JIeMOHCTpaIMOHHBIN SKCIEPUMEHT ITPOBOIUTCS B TOM CIIydae, €CIIM OH OMACeH /sl BBIIOJIHEHHUS
YUAIIUMUCS I UMEIOIIHNICS IPUOOP NPECTABICH B €AMHCTBEHHOM K3EMILIISIPE.

J1s m3ydeHust npeamMera « XMMHs» HA ITalie 0CHOBHOI'O 00111ero 00pa3oBaHusl OTBOUTCSH
136 yacoB: 8 xiacc - 68 uvacoB; 9 kmacc —68 yacoB. JlanHas oOpa3zoBaTenbHas MpPOrpaMma
o0OecreunBacT YCBOCHHE YYAlTUMUCS BAKHEHIIMX XUMHUYECKUX 3aKOHOB, TCOPHHA WU TOHSTHI;
(dbopMuUpyeT MPEACTaBICHHE O POJIH XMMHH B OKPYKAIOIIEM MHUPE U )KU3HH uernoBeka. [lpu stom
OCHOBHOE BHUMaHHE yACNSETCS CYIIHOCTH XUMHYECKUX PEAKIIMA U METOJaM UX OCYIIECTBIICHHUS.
OnHUM U3 OCHOBHBIX HPUHIMIIOB TOCTPOCHUS MPOTPAMMBI SBISETCS MPUHIUI JOCTYIMTHOCTH.
DKcIepUMEHTaIbHbIEC JaHHBIC, TOJIYYEHHBIE YYAaIUMUCS TPU BBITIOJHEHHH KOJHMYECTBEHHBIX
OTIBITOB, TIO3BOJISIFOT YYAIIMMCSl CAMOCTOSITEIBHO JIeNIaTh BBIBOJIBI, BBISIBIISITH 3aKOHOMEPHOCTH.
[Toxomap1, 3aJ105KEHHBIE B COJIEPKAHHUE MTPOTPAMMBI Kypca, CO3Jaf0T HEOOXOAMMBIE YCIOBHS IS
CHCTEMHOTO YCBOGHHS YYallUMHCS OCHOB HayKd, Ui OOecneueHHs pa3BHBAIOIIETO U
BOCTIMTHIBAOIIETO BO3JICHCTBUS O0YIEHHUS Ha IMYHOCTh YUaIIerocs.

dopmupyemble 3HAHUS JOJDKHBI CTaTh OCHOBOW CHCTEMBI YOKICHUH IIKOJILHUKA, IEHTPAIEHBIM
SIPOM €r0 HAyYHOTO MHPOBO33PEHHSL.

TOUKA \\' POCTA

Onucanue MaTepuaibHO-TeXHUYecKoi 0a3bl HeHTpa «Touka pocray,
HCII0JIL3YEeMOI0 U1 peaJn3aluu
o0pa3oBaTe/bHBIX IPOrPAMM B PaMKaXx NpenoAaBaHUsl XUMHUH

Hudgposaa (komnvromepnasn) naovopamopusa (LIJI), nporpaMMHO-aNmapaTHbli  KOMILJIEKC,
JAaTYUKOBAs CHCTeMa — KOMIUIEKT y4eOHOro 00OpYAOBaHMS, BKIIOYAIOIIMM H3MEPUTEIbHBIN
010K, nHTEp(derc KOTOPOTO MO3BOJSET 00ECIEYNBATh CBSA3b C MEPCOHATBHBIM KOMITBIOTEPOM, U
HabOp AaTYMKOB, PETUCTPUPYIOMIUX 3HAUCHUS PA3TUYHbBIX (PU3MUECKUX BEIUYUH.

Jlamuuk memnepamypsl naamuHoeewlii — MPOCTOM M HAAEKHBIM JaTYUK, MpeAHAa3HAuYeH s
M3MepeHus TEMIIepaTyphl B BOAHBIX paCTBOPAX U B ra30BBIX cpenax. Mimeer pa3nuunslii Auana3ox
u3Mepennit ot —40 go +180 C. Texunueckrue XapakTepUCTUKU AaTYMKA YKa3aHbl B UHCTPYKIIUHU
IO KCILTyaTaluu.

Jlamyuk memnepamypvt mepmonapuwtii ipeiHa3HAYEH Il u3MepeHus temnepatyp 10 900 °C.
Hcnonb3yeTcss mpu BHINOJHEHUH pabOT, CBS3aHHBIX C HM3MEPEHHEM TeMIepaTyp IIaMeHH,
TUTABJICHUS U PA3JI0KEHUS BEUIECTB.

Jlamyuk onmuueckou niaommuocmu (Koaopumemp)— TIpeIHA3HAYEH [UIS HU3MEPEHHS
OTNTUYECKOH TIIOTHOCTH OKPAILIIEHHBIX PAacTBOPOB. Vcnonb3yeTcs nmpu n3yuyeHuu teM «PacTBopsl»,
«CKOPOCTh XUMUYECKUX PEAKIIHiD», OTpeAeICHUN KOHIIEHTPAIIMH OKPAIllEeHHBIX HOHOB.

Jlamyux pH nipeHa3zHavyeH Ui U3MEPEHUs BOJIOPOAHOTO Nokazatens (pH) BOAHBIX pacTBOPOB B
Pa3IMYHBIX UCCIIETOBAHUSIX OOBEKTOB OKPYXKAIOILIEH CPEeIbl.

Jlamuuk 31ekmponposoonocmu npelHa3HayYeH i1 U3MEPEHUS YACIbHOM AIEeKTPOIIPOBOIHOCTH
KUJKOCTEH, B TOM YHCIIe U BOJHBIX PACTBOPOB BelIeCTB. [IpuMeHseTcss mpu M3ydeHUU TEOpUU
ANEKTPOJUTUUECKON JTUCCOLMAINY, XapAaKTEPUCTUK BOJIHBIX PACTBOPOB.

Jlamuuk Xno0puo-uonoe NCoNib3yeTcsl A1 KOJTUYECTBEHHOTO OINpPEAENICHUs COAepKaHUsI HOHOB
XJIopa B BOJHBIX pacTBOpax, MOYBE, MPOAYKTaX mNHTaHHA. K JaTuyuky MOAKIIOYAEeTCS
noHocenekTuBHbIN anektpon (MCD) (paboumii 21ekTpos), MOTEHIIMAT KOTOPOTO 3aBUCUT OT
KOHIIEHTPALIMK OMpEeNeIsieMOro HOHA, B JaHHOM Cilydae OT KOHIeHTparuu aHuoHoB CI.
[Torenunan MCD onpenenstor OTHOCUTENBHO 3JEKTPOJa CpPaBHEHHUs, Kak [MpaBUIIO,
XJI0pCepeOpsIHOTO.

Jlamuux Humpam-uonog NipeAHa3HAYeH JUIsl KOJUMYECTBEHHOTO OIpPEAENICHUs HHUTPATOB B
Pa3IMYHBIX 00BEKTaX OKPYKAOIIEH Cpeibl: BOJE, OBOIIAX, PPYKTaX, KOJIOACHBIX U3ACTHIX U T. 1.
Mukpockon yugposoit ipeaHa3HaueH A U3ydeHus (OPMbI KPHUCTAIIOB U HAONIOJEHUS 3a
POCTOM KPHUCTAILJIOB.



Annapam 0na npoeedenus xumuueckux peaxuyuil (AIIXP) npenHa3sHauyeH JUisl MOJy4EHUs U
JEMOHCTpAIM CBOWCTB TOKCUYHBIX MMAPOB M Ta30B . OJTH BEMIECTBA MOJIy4alOTCS B KOJIOE-
peakTope, U MpH HarpeBaHuM (WM 0e3 HarpeBaHUs) Ta3000pa3HBIC BEUIECTBA MPOXOIST Yepe3
MOTJIOTUTENbHBIE EMKOCTH (HAcaJKu) ¢ pacCTBOpPaMH PEareéHTOB, BCTYMAIOT C HUMH B PEAKIIHIO.
N30bITOK Ta3a MOTJIONIACTCS KUIKAMU U TBEPIBIMU pPEAreHTaMH, a TaKKe aKTUBHUPOBAHHBIM
yriéM. Anmapar yamie BCero HCIOJB3YIOT U TOJYYeHHS W JIEMOHCTpAIlMd CBOWCTB XJIOpAa,
CEepoBOOPOA.

Ilpuébop ona demoncmpayuu 3a6ucuMOCmU CKOPOCH U XUMUYECKUX PEAKYUTI OM PA3TUYHBIX

¢haxkmopos NcNONB3YIOT NIPU U3YYCHUH TeMbl «CKOPOCTh XUMHYECKON peakiuu» U TEIIOBOTO
apdekra XxuMuueckux peakiuid. [Ipubop maét BO3MOXKHOCTh IKCIICPUMEHTAIBHO HCCIIEI0BAThH
BIIUSIHUE HA CKOPOCTh XMMHYECKHX PEaKIUi CICAYIOINUX (PAaKTOPOB: MPUPOIBI PEarHpPYyIOIIHX
BEILIECTB, KOHIICHTPAIIMM pEarupyrolux BEIIECTB, IUIOMIAAN TpaHUIbl pazjaena a3 B
TEeTEPOreHHBIX  CHUCTeMaxX (TMOBEPXHOCTH  COTMPHUKOCHOBEHHUS  MEXKIYy  pPearupyronumMu
BEIIECTBAMU), TEMIIEPATYPHI, KaTaau3aTopa, MHTHOUTOPA.

Ilunemka-0o3amop — mnpucnocoOiieHue, HCIOoJb3yeMoe B JIAOOpaTOpUM s OTMEpPUBAHUS
onpenenEHHOr0 00bEMa KUAKOCTH. [IUMeTKH BBIMYCKAIOTCS MEPEMEHHOTO W TMOCTOSHHOTO
00béMa. B KOMIIIEKTBI 000pYI0BaHUS TSI MEUITMHCKUX KJIACCOB BXOJAT YAOOHBIE MUITETKH-
J103aTOPBl  OJTHOKAHAJBHBIC, TTO3BOJISIONINE HACTPOUTH HEOOXOJAMMBIM 00BEM OTOMpaeMoi
KUJKOCTU B TPEX Pa3IUYHBIX AHANa30Hax.

bana kombéunuposannas npegHazHaueHa JUis HarpeBa CTEKISHHBIX U (PaphopoBBIX COCYIOB,
Korjga TpeOyeTcsl cO3/1aTh BOKPYT HArpeBaeMoro cocyla paBHOMEpPHOE TeMIIepaTypHOE IOJie,
n30€KaTh UCIOJIb30BAHUS OTKPHITOTO IJIAMEHHU M PACKAIEHHOM AJIeKTprYecKol cnimpainu. Kopmyc
KOMOMHHPOBAHHOW OaHW ciaenaH W3 amoMuHUsSA. JKUAKOCTHAs 4acTh KOMOWMHUPOBAHHOW OaHU
3aKpbIBAETCS KOJIbLIAaMU PA3JIMYHOTO TUaMeTpa.

Ilpuéop ona nonyuenus 2a306 UCTONb3YyeTCs Ui TOJYyYEHHUS HEOOJBIIMX KOJUYECTB Ta30B:
BOJIOpO/JIa, KUCIOpoAa (M3 MEpPOKCHIa BOJIOPOA), YIJIEKUCIOTO ra3a.

TOUKA !' POCTA

PabGouyasi nporpamMmma nmo xumum 1J1s1 8—9 Kiiaccon
¢ HCI0JIb30BaHUEM 000pyaoBaHus HeHTpa «Touka pocra»

Ha 6a3e mentpa «Touka pocra» oOecnednBaeTcs peanm3ariis oOpa3oBaTENbHBIX IMPOrpaMM
€CTECTBCHHO-HAYYHON HAINPaBJICHHOCTH, pPa3pa0OTaHHBIX B COOTBETCTBUU C TPEOOBAHUSAMHU
3aKOHOJIATEILCTBA B chepe 00pa3oBaHus U ¢ yU€TOM pekoMeHaaiuii denepaibHOTO oreparopa
y4eOHOTO MpeaMeTa «XUuMUs.

OOpazoBareibHas IporpaMMa IMo3BOJIIET HHTETPUPOBATh PEAU3YEMBbIC MOAXObI, CTPYKTYPY H
COJIepKaHKE TIPU OpraHu3aIMy 00y4YeHUs] XUMHUK B 8—9 Kitaccax, BBICTPOCHHOM Ha 0a3e J1ito0oro
U3 JIOCTYMHBIX yueOHO-MeToanueckux komriekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanusanuu ganHoit Oll mo3BomseT co3naTh
yCTIOBUS:

-JI71S1 paCUIUPEHUs COIePKaHuUs IKOJIFHOTO XUMUYECKOTO 00pa30BaHus;

- 17151 TIOBBITIICHUSI TIO3HABATEIHbHON aKTUBHOCTH 00yUaIOIIUXCS B €CTECTBEHHOHAYYHOM 001acTH;

-7 pa3BUTHS JUYHOCTH pebEHKa B mporecce OOydeHUS XHMHUH, €ro CIocOOHOCTEH,
(hopMHUPOBaHUS U YIOBIETBOPEHHSI COIUAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

-I71s1 paboThl ¢ OJapEHHBIMH IIKOJBHUKAMH, OPTAaHU3AIMK X PAa3BUTHS B PA3IMUHBIX 00IACTIX
00pa3oBaTeNbHOM, TBOPUECKOH eATETHHOCTH.

HopMbl o11eHOK 32 Bce BHAbI IPOBEPOUYHBIX padoT



«5» — ypOBEHb BBITOJIHEHUS TPeOOBAHUI 3HAYUTEIBHO BBIIIE yIOBIETBOPUTEIBHOTO: OTCYTCTBUE
omMOO0K, KaK Mo TEKyIIEMY, TaK ¥ 1O MpeablayleMy yaeOHOMYy MaTepuaiy; He 0oJjiee 0JHOTO
HEI04ETa.

«4» — ypOBEHb BBITNIOJIHEHUS TPEOOBAHMI BBILIE YAOBICTBOPUTEIBHOTO: HATUYNE 2—3 OMINO0K
i 4—~6 Heou€ToB N0 TeKyIIeMy y4eOHOMY MaTepuaiy; He 0ojee 2 omuOoK uin 4 HeOYETOB
[0 TIPOWJICHHOMY MaTepHajy; WCIOJH30BaHHE HEPAIlMOHAIBHBIX NMPUEMOB pEIICHHUS Y4eOHOM
3a1auu.

«3» — JOCTAaTOYHBI MUHHMAJBHBIH yYPOBEHb BBITIOJHEHHUS TPEOOBAHMIA, MPEIBSIBIIEMBIX K
KOHKpETHOU pabote: He Oonee 4—6 ommbOok wim 10 HEMOYETOB MO TEKyIeMy y4eOHOMY
MaTepuaiy; He Oojee 3—S5 ommOOK uiu He OoJjiee 8 HEIOYETOB IO MPOUJCHHOMY Y4eOHOMY
MaTepuaiy.

«2» — YpOBEHb BBITIOJHEHUSI TPEOOBAaHWI HIKE YAOBJIECTBOPUTEIHLHOTO: Haimuuue Ooiee 6
omuOok i 10 HeTOYETOB IO TEKYIIEeMY MaTepuaiy; 0oJjiee 5 ommboK uiu 0osiee 8 HETOUYETOB
10 IPOWJICHHOMY MaTepuaiy.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA
YYEBHOI'O ITPEJIMETA «(XUMHSI» B OCHOBHOM IKOJIE

N3ydeHne XxuMuy B OCHOBHOM IIKOJIE HAIIPABJIEHO Ha JIOCTHKEHHE 00yUYarOIIMMHUCS TNYHOCTHBIX,
MeTanpeIMETHBIX U MPEJAMETHBIX PE3yIbTaTOB OCBOCHUS y4EOHOIO IIpeIMeTa.

Jluunocmmuvie pe3ynbmamol

JIMYHOCTHBIE PE3YNIBTaThl OCBOCHUSI TPOTPAMMBI OCHOBHOTO OOIIETO 00pa30BaHUs TOCTUTAIOTCS
B X0Ji¢ 00yueHUsl XMMHUH B €IMHCTBE YUEOHOU U BOCIUTATEIbHOU JesiTenbHocT OpraHusaiyy B
COOTBETCTBUU C TPAJUIUOHHBIMH POCCUMCKMMM  COLIMOKYJIBTYPHBIMH M  JyXOBHO--
HPaBCTBEHHBIMU LIEHHOCTSIMHU, IPUHSTHIMU B OOIIECTBE MpaBWIaMH U HOPMaMU TOBEICHUS, U
CHOCOOCTBYIOT IIpOIIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHSI U COLIMATN3AUN 00YJarOIIHUXCS .
JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:
Ilampuomuuecko2o éocnumanus - ICHHOCTHOTO OTHOUIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAyYHOMY HAClI€[HI0, TOHMMaHUs 3HAUYEHUS XMMUYECKOW HAayKH B YKU3HU
COBPEMEHHOT0 OOIIecTBa, CIIOCOOHOCTU BIAAETh JIOCTOBEPHOW HH(poOpManueid o MeperoBbIX
JTOCTHKEHHSIX U OTKPBITUSX MUPOBON U OTEYECTBEHHOMN XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSX 00 YCTpOHCTBE MUpPA U OOIIECTBA;

I'pasicoanckozo eocnumanua - TIPEACTAaBICHUS O COLMAJIbHBIX HOpPMax M IpaBHIIaX
MEXJIMYHOCTHBIX OTHOILIEHUN B KOJUIEKTHMBE, TOTOBHOCTM K pPa3HOOOpa3HON COBMECTHOM
JESITeIbHOCTH TPU BBIMOJHEHUN Y4e€OHBIX, TO3HABATEIbHBIX 33/1a4, BBINOJHEHUH XUMHYECKHX
OKCIEPUMEHTOB, CO3/aHUU Y4eOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOINOHUMAHHUIO U
B3aMMOIIOMOIIIM B TMpOLIeCCE€ ATOH Y4eOHOM eATENbHOCTH; TOTOBHOCTH OILICHUBATh CBOE
MOBE/ICHNE U MMOCTYIKU CBOMX TOBAPHILIEH C MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

Ilennocmu nayunozo noznanus

1. MHPOBO33PEHUYECKUX  MPEACTABIEHUN O BeleCTBE W  XMMHYECKOW  peaKIluH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABISAIOIIMX OCHOBY JUIf
MMOHUMAaHMUS CYIITHOCTHA HAYYHON KapTHUHBI MUPA; IPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPOJIbI, B3AUMOCBSI3SX YEJIOBEKA C MPUPOTHON CPEoil, O pOJIM XUMUU B TIOZHAHUU
3TUX 3aKOHOMEPHOCTEN;

2. MO3HABATCIIBHBIX MOTHBOB, HAIIPABJICHHBIX HaA IMOJIYYCHUEC HOBBIX 3HaHUM II0 XHUMUU,
HCO6XO,Z[I/IMBIX JJIsL 00BsICHEHUS Ha6JIIOIlaCMBIX IponeCCcoB U ﬂBHeHHﬁ;
3. MO3HABaTEIbLHON U HH(I)OpMaHHOHHOﬁ KYJIBTYpPBbI, B TOM YHUCJIC HABBIKOB CaMOCTOSTEILHOMU

paGOTBI C y‘ICGHBIMI/I TCKCTaMU, cnpaBquOﬁ HHTepaTypOﬁ, AOCTYIIHBIMU TCXHHYCCKUMHU
cpeacrBaMu I/IH(I)OpMaI_II/IOHHBIX TeXHOHOTHﬁ;



4. MHTepeca K 00YUEHHIO M MO3HAHUIO, JTF0003HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO,  HCCIENOBATEIbCKOW  NEATEIBHOCTH, K  OCO3HAaHHOMY  BBIOODY
HaIIPaBJIEHHOCTH U YPOBHS 00y4eHHMsI B JajlbHEHNILIEM;

Dopmuposanusa Kyaiomypol 300p06ba - OCO3HAHUS ILIEHHOCTH JKM3HH, OTBETCTBEHHOIO
OTHOILIEHUSI K CBOEMY 37J0POBBIO, YCTAHOBKH Ha 3/I0pOBBIN 00pa3 )KM3HU, 0CO3HAHUS [TOCIIECTBUI
U HENpusATUsS BPEAHbIX MpPHUBBIYEK (YIOTPEOJEHUS aJIKOrojisi, HApKOTHKOB, KYpEHUs),
HEOOXOMMOCTH COONIONEHUST TpaBWiI O€30MacCHOCTH MPH OOpAIlIeHWH C XUMHUYECKHUMU
BELLECTBAMU B ObITY U peaJIbHOMN KU3HU;

Tpyooeozo 6ocnumanusa - KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HMCCIIeIOBATeNbCKON, TBOPUECKOW U JPYrUX BHIAX JACATEIBHOCTH; HHTEpeca K
MIPaKTUYECKOMY H3YYEHUIO Mpodeccuid UM Tpyla pa3iMdyHOTO poja, B TOM 4YHCIE HA OCHOBE
MPUMEHEHHs] MpPEeIMETHBIX 3HAaHUM MO XHWMHH, OCO3HAHHOTO BbIOOpa WHIMBUAYAJIbHON
TPAeKTOPUHU MPOJOJIKEHUSI 00pa3oBaHUs C YYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMUH, OOIIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH;

JKonocuueckozo eocnumanus

1. sKoJloTHYECKH 11€71eCO00pPa3HOr0 OTHOIICHUS K NMPUPOJie KaK MCTOYHUKY >KM3HU Ha 3eMmile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAaHMs IIEHHOCTH 370pPOBOTr0 M 0e30macHOro oOpasza KHU3HH,
OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (HU3WYECKOMY M IICUXHYECKOMY 370POBBIO,
OCO3HAHUS [IEHHOCTH COOJIIO/IEHNUs MPaBUil O€30MacHOTO MOBEACHUS IpU paboTe ¢ BEUIECTBaMH,
a TaKKe B CUTYalUsAX, YTPOKAIOIIUX 30POBbIO U KU3HHU JIOICH;

2. criocOOHOCTH TIPUMEHSTh 3HAHMS, TOJTy9aeMble TIPH M3YYEHUH XUMUH, JUTSl pEIIeHUs 3aiad,
CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOTHOMN CPEIOM, MOBBIIIEHNS YPOBHS 3KOJIOTHYECKON KYJIbTYpHI,
OCO3HAHUS TTI00aIBHOI0 XapaKkTepa SKOJIOrMUYEeCKUX MPoOIeM U MyTel UX peleHus: IoCPeACTBOM
METO/I0B XUMUU;

3. DKOJIOTMYECKOIO MBIIUICHUS, YMEHUS PYKOBOJCTBOBaTbCSI MM B I03HABaTEIbHOM,
KOMMYHUKATUBHOM U COI[MATILHOM MPAKTUKE.

Memanpeomemnule pesynomamol

B cocraBe wmeranmpeaMeTHBIX pe3ylIbTaTOB BBIJACISIOT 3HAYUMbIC Ui  (OPMHUPOBAHUS

MHPOBO33PCHHs OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, NMPHUHIIMI, TUNOTe3a, (akKT, CUCTEMA,

MPOIIeCC, IKCHEPUMEHT M JIp.), KOTOPHIE HCIOJB3YIOTCS B E€CTECTBEHHOHAYYHBIX YUEOHBIX

MpeAMETaxX U MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATHX MPEIMETOB (PO pMHUPOBATH MPEACTABICHHUE O

LIEJIOCTHOW HAay4YHOW KapTHHE MHpA, U YHUBEpCAJbHbIE ydcOHBIC NEHCTBUS (ITO3HABATEIbHBIC,

KOMMYHUKATHUBHBIE, PETYIATHBHBIE), KOTOpbIE 00ecreuynBaroT (pOpMHUpPOBAHHE TOTOBHOCTH K

CaMOCTOSITSIIPHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHIO YIEOHOU NEATEIIbHOCTH.

MetanpeaMmeTHble pe3ylbTaThl OCBOSHHUS 00pa30BaTEIbHONW MPOTPaMMBI [0 XUMHUU OTPAXKAIOT

OBJIAJICHHE YHUBEPCATIbHBIMU NIO3HABATEIbHBIMU ACUCTBUSAMHU, B TOM YHUCIIE:

Bazoevimu nozuueckumu oeiicmeuamu

1. ymeHweM WHCHONB30BaTh MNPUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHHHM 3HAHMIA:
pacKpbhIBaTh CMBICI XHMHUYECKHX IIOHATHH (BBIICIATH HMX XapaKTEPHBIC TNPU3HAKH,
yCTaHABIUBAaTh B3aUMOCBS3b C JAPYrUMH TIOHATUSMHU), HCIOJIb30BATh TOHATUS IS
O0OBSICHEHUS! OTHENbHBIX (DAaKTOB U SIBICHUN; BBIOMpPATh OCHOBAaHUS M KPUTEPHH IS
KIacCU(pUKAIMU XUMUYECKUX BEIIECTB M XMMHUECKUX PEaKINil; YCTaHABIUBATh MPUYUHHO-
CIIEJICTBEHHBIC CBS3M MEXIY OOBEKTAMHU H3y4YECHHS; CTPOUTH JIOTHUYECKHUE DPACCYKICHUS
(MHAYKTUBHBIE, TEAYKTUBHBIE, TI0 AaHAJIOTHH); JIEJIaTh BHIBOIBI U 3aKITIOUEHUS;

2. yMEHHEM TMPUMEHSATh B Tpollecce TIO3HAHMS CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
UCIOJIb3yeMble B XUMUH, MPEoOpPa3OBhIBATh MIMPOKO MPUMEHSEMBIE B XUMHUU MOJICIbHbBIC
MIpPEICTaBICHHS — XUMHUYECKHIA 3HaK (CUMBOJI AJIEMEHTA), XuMu4eckas GopMmylia u ypaBHEHHE
XUMHYECKON peakluu — TMPHU PElIeHWH y4eOHO-TI0O3HABATENbHBIX 3a/1a4; C YYETOM JTHUX
MOJIEJIBHBIX TIPEJICTABICHUN BBIABIATD U XapaKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKU
M3Yy4aeMbIX 00bEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH;

Bbazoevimu uccneoosamenvckumu oelicmeusimu



1. ymeHHeM UCTOJIb30BATh MOCTABIICHHBIC BOTIPOCHI B KAY€CTBE MHCTPYMEHTA MTO3HAHUS,  TAKKE
B KAaueCTBE OCHOBBI JUisi (OpMHpOBAHHS THUNOTE3bl 1O TPOBEPKE MPABHILHOCTU
BBICKa3bIBAEMbBIX CYXJICHUN;

2. TmpuOOpEeTeHHE OmbITa IO IUIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YYCHUYCCKUX
HKCIIEPUMEHTOB: YMEHHE HAOMIOAATh 3a X0 JIOM MpoIecca, CAMOCTOSITEILHO MPOTHO3UPOBATh
ero pesynpTar, (GopMyaHpoBaTh OOOOMIECHHS M BBIBOJBI IO pE3yJabTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHMUS, COCTABIISATH OTUET O MPOJIeIaHHOK paboTe;

Pabomoii c ungpopmayueit

1. ymeHHeM BBIOMpATH, AHATTM3UPOBATH M HHTEPIIPETHPOBATH WH(POPMAIIHIO Pa3TMIHBIX BUIOB U
dbopM TIpeICTaBICHHS, IMOJy4aeMyK) W3 Pa3HBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JIUTEpaTypa XUMHYECKOTO COJIEpIKaHUs, CIIPAaBOYHBIE TIOCOOHs, pecypchl MIHTepHeTa);

2. yMEHHUEM MPUMEHSTHh Pa3IMYHbIC METOBI M 3aIIPOCHI IPH IO MCKE U 0TOOPE MHPOPMAITUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX JUISl BBHITIOJHEHHS YU4EOHBIX W TIO3HABATEIHHBIX
3aJad  OMpPENeNEHHOr0 TUNA, NpUOOpeTeHHWe OmbiTa B OONACTH  MCHOJIB30BAHUS
MH()OPMAMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJIAJICHUE KYJIBTYPOH aKTHBHOTO
WCIIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM;

3. YMEHHEM HCIIOJIb30BaTh W AaHAJIM3MPOBATH B Ipolecce y4eOHOW W HCCIen0BaTENbCKON
NESITETLHOCTH WH(OPMAIMIO O BIUSHUU IPOMBIIIICHHOCTH, CEJIhCKOTO XO3SHCTBA H
TPaHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEW IPUPOIHON CPENIBI;

Yuueepcanonvimu kommynukamuenvimu oelicmeuamu

1. ymMmeHmeMm 3aaBaTh BOMPOCHI (B X0OJI€ JUAIOTA W/WIHM TUCKYCCHH) TIO CYIIECTBY 00CYK1aeMOM
TEeMBbI, (DOPMYJIUPOBATh CBOW MPEJIOKECHUS OTHOCHTEIHHO BBITIOJHEHHS IPEII0KESHHOM
3a1auu;

2. npuoOpeTeHHe OMbITa MPE3CHTAMU PE3yJIbTaTOB BBINOJIHEHUS XUMHUYECKOTO 3KCIIEPUMEHTA
(rabopaTtopHOro OIMBITA, JTAOOPATOPHOW pabOTHl IO MCCIIECIOBAHUIO CBOMCTB BEIECTB,
y4eOHOTO MPOEKTA);

3. 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMHU ITO3HABATEIIBHON M HCCIICIOBATEIHLCKOM
NEeSITeIbHOCTH MIPU PELICHUH BO3HUKAIOIIUX MPOoOJieM Ha OCHOBE yuéTa OOIIHUX MHTEPECOB U
COTJIACOBAHUS MO3UIHH (00CYXACHHS, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD» H JIp.);

Yuueepcanonvimu pecynamuenvimu oeiicmeuamu

1. ymeHHEM CaMOCTOATEIbHO OMPEACATh LENU AESTeIbHOCTH, MIIAaHUPOBATh, OCYLIECTBIISTD,
KOHTPOJMPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTHPOBATH CBOIO JESTENbHOCTb, BHIOMPATH
HauOosiee A(PGEeKTHUBHBIE CMOCOOBI peImIeHHWs Y4eOHBIX M TIO3HABATEIbHBIX 3ajad,
KOPPEKTUPOBATh MPEJIOKEHHBIM alrOpUTM IEHCTBUI MpPU BBINOJHEHUH 3a/1aHUN C Y4ETOM
MOJIy4€HUsI HOBBIX 3HAHUI 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX U PeaKIIUsX;

2. yMEHHUEM HCIOJb30BaTh U aHATU3UPOBATH KOHTEKCTHI, IPEIaracMble B YCIOBUH 3a/1aHUH.

IIpeomemmnvie pe3ynomamol

B cocraBe mpeaMeTHBIX pe3ylIbTaTOB IO OCBOEHHIO OOS3aTENBHOTO  COJACPIKAHUSA,
YCTaHOBJICHHOTO JIaHHOW MNpUMEpHON paboueil mporpaMMoii, BBIACNIAIOT: OCBOCHHBIC
oOy4arouMMuUCsl Hay4HblE 3HAHHUS, YMEHHMs U CIOcoObl JAelcTBUM, crneuuduueckue st
npeaMeTHO obnactu «XUMHS», BHIBI JESITENFHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIPETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX Y4E€OHBIX U HOBBIX CUTYalIUSX.
[IpenMeTHbIE pe3yabTATHI MPEACTABICHBI [0 TOJIaM 00yUYEeHHS U OTPaXKaroT chOPMUPOBAHHOCTD Y
oOyyaromuxcs CIeIyOINX YMEHHH:

8 KJIACC
1. packpvieamsb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSITHM: aToOM, MOJICKYIJIA, XUMHUYECKUM
QJICMCHT, IMPOCTOC BCIICCTBO, CJIOKHOC BCHICCTBO, CMECH, BAJICHTHOCTb, OTHOCHUTCJIbHAA
aTOMHAad U MOJICKYJsIpHAd MaccCa, KOJINMYCCTBO BCHICCTBA, MOJIb, MOJIsIpHAd MacCa, MaCcCOBast
A0 XHUMHUYCCKOIro 3JICMCHTA, MOJ'IHpHBIfI O6’béM, OKCHJ, KHCJIO0Ta, OCHOBAHHUC, COJIb,
QJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKHCJIICHHUA, XUMHWYCCKAs pPCaKIu:d, TEIIOBOM 3(I)(I)CKT



10.

11.

peakuu, KiaccuuKaIys peaKkiyii, XAMU4ecKas CBs3b, PaCTBOP, MAacCOBasi A0JISl BEILIECTBA B
pacTBope;

ULTIOCMPUPOBAmMsb B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. TI. 1) U IPUMEHSTH 3TH
IIOHSATHS IIPU ONKMCAHUU BEIIECTB U UX IIPEBPALICHUI;

UCNONb308aMb XUMHUYECKYIO CUMBOJIUKY JJISI COCTaBICHHUS (POPMYJ BELIECTB U YpaBHEHHA
XUMHUUYECKUX PEAKIIMIL;

onpedensimb BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX; CTEIIEHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX; IPUHA/JIEKHOCTD BEIIECTB K ONPEACIEHHOMY Kilaccy
COeMHEHUN 1o QopMyliaM; BHJ XHMHUYECKOW CBsI3M (KOBaJCHTHass W WOHHAs) B
HEOPraHUYECKUX COCAUHEHMUSIX;

packpvlieams  cmbica iepuoauyeckoro 3akona J[. M. MenaeneeBa: JE€MOHCTpUPOBATh
MMOHMMAaHHe MEepPUOANYECKONM 3aBUCUMOCTH CBOMCTB XUMHYECKHX DJJIEMEHTOB OT HX
MIOJIOKEHUSI B IEPUOIUUECKON CHCTEME; 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, TOCTOSHCTBA
COCTaBa,  aTOMHO-MOJIEKYJSIPHOTO  Yy4eHMs,  3aKkoHa  ABOrajpo; onucvleams U
xapaxkmepuzoeams TaOINUHYIO (HOPMY NEPUOJUUECKON CHUCTEMbl XMMHUYECKHX 3JIEMEHTOB!
pa3nuyath NOHSTUA «IJ1aBHas noArpynna (A rpynna)» u «mnobouynas noarpynna (b rpynmna)y,
Majble U OOJbIINE MEPUOJbI; COOMHOCUMb 0003HAYEHHSI, KOTOpPbIE HMEIOTCS B TabIuIe
«ITepnognyeckast cucrema xumuyeckux snemeHToB [[. M. MenpaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB M 3apsij sijpa, ollee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHue UX MO JIEKTPOHHBIM CII0SM);

Kraccuguyuposams XUMUUECKUE 3JIEMEHTHl; HEOpraHHMYeCKHe BEeIeCTBA; XHMHUYECKHe
peakuuu (1Mo YUCIy ¥ COCTAaBY YYaCcTBYIOUIUX B PEAKI[MHU BEIIECTB, IO TEIULIOBOMY AP PEKTY);
xapaxkmepuzoeams (Onucvleams) OOIMIME XUMHUYECKHE CBOMCTBA BEIIECTB  Pa3IMYHBIX
KJIaCCOB, MOATBEP>K/asi OMMCAaHUE TPUME PAMU MOJIEKYIISIPHBIX YPaBHEHH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIHil;

NpO2HO3UPOBAMb CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KauyeCTBEHHOTO COCTaBa;
BO3MOHOCTH MPOTEKAHUS XUMUYECKUX MIPE BPALIECHUI B pa3IUYHBIX YCIOBUSX;

8bIYUCAAMb OTHOCUTEIIbHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO Macchl BEHIECTB; MAaCCOBYIO JIOJIIO
XMUMHUYECKOTO 3JeMeHTa 1Mo (GopMysie COeTUHEHHS; MACCOBYIO JIOJII0 BEIIECTBA B PaCTBOPE;
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKIuy;

NnpuUMeHsmMb OCHOBHBIE OINEpAllii MBICIUTEILHON JEATEeIbHOCTH — aHaju3 U CHHTE3,
CpaBHEeHME, 0000IIeHHe, CHUCTEeMAaTHU3alhio, KIacCU(UKALNIO, BBISIBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3ed — Ui U3y4EHUS CBOMCTB BEIIECTB M XHMHUYECKUX PEaKIUil;
€CTECTBEHHOHAy4YHble METOJIbl IMO3HAHUS — HAONIOIEHUE, H3MEpPEeHHEe, MOJECIUPOBAHHE,
AKCIIEPUMEHT (peabHbIA U MBICICHHBIN);

c1edo8amsp TpaBUIIaM MOJIb30BAHUS XUMHUYECKOHM MOCYA0H U TaO0paTOPHBIM 000PYAOBAHUEM,
a TakkKe IMpaBWiaM oOOpalleHus C BEHIeCTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO
BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHYECKHUX ONBITOB IO TMOJYYEHHUI0O U COOHpaHUIO
ra3oo0pa3HbIX BeHIecTB (BOJOpPOJAa U KHCIOpPOJa), NPUTOTOBJICHHUIO PACTBOPOB C
ompenenéHHON MaccoBOW JOJeil pacTBOPEHHOIO BEIIECTBA; MJIAHUPOBATH M TMPOBOJIUTH
XMUMHUYECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KHCIOT C MOMOIUIBIO
UHAUKATOPOB (JakMyc, (heHOIPTaICHH, METUIIOPAHXK U Jp.).

9 KJIACC
PACKpbl8ams CMbIC/I OCHOBHBIX ~ XUMHUYECKMX TOHSATUH: XMMHUYECKUW DJIEMEHT, aToM,
MOJIEKyJIa, MOH, KaTHOH, aHHMOH, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb,
3NEKTPOOTPULATENBHOCTb, CTENEHb OKUCIEHUS, XUMHUYECKasi peakliMsi, XUMHYECKasi CBS3b,
TerioBoM  3ddexkr peaknuu, MOIb, MOISAPHBIA O0BEM, PACTBOP; IICKTPOIMTHI,
HEDJIEKTPOJIUTHI, YIEKTPOIUTHYECKAs JUCCOIUAIINS, PeaKIIM HOHHOTO 0OMeHa, 00paTHMbIe U
HeoOpaTHMbIE  pEaKlUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, OKHUCIHUTEb,
BOCCTaHOBUTEJb, OKHCIIEHUE U BOCCTAHOBJICHUE, AITIOTPOIHUS, aMPOTEPHOCTh, XUMHUUYECKAs
CBs3b (KOBQJICHTHAs, WOHHAs, METAJUIMYecKas), KPUCTAIIIMYECKas pemeETKa, KOppo3us



10.

11.

12.

13.

14.

METaJJIOB, CIUIaBbl; CKOPOCTh XUMHUECKOM PEaKIMU, IPEAEIbHO JT0IYyCTUMAasi KOHLEHTpaLUs
(ITAK);

ULTIOCMPUPOBAmMsb B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 1.1) U IPUMEHSTH 3TU
MOHATHUS TIPU ONUCAHUU BEIECTB U UX NPEBPAILCHHIA;

UCNONb308aMb XUMHUYECKYIO CUMBOJIUKY JJISI COCTaBICHHUS (POPMYJ BELIECTB U YpaBHEHHA
XUMHUUYECKUX PEAKIIMIL;

onpedensimb BaJEHTHOCTh U CTENEHb OKHUCIEHUS XMMHUYECKHUX JIEMEHTOB B COCIUHEHUSX
Pa3IMYHOIO COCTaBa; MPUHAJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIacCy COEIUHEHMH 110
dopmynaM; BHJI XUMHYECKOH CBsI3W (KOBAJCHTHAs, WMOHHAs, MeTaJUIMYecKas) B
HEOPraHWYeCKUX COCAMHEHUSX; 3apsi MOHA 10 XUMHUYECKOW (opMylie; XapakTep Cpeipl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COEJWHEHUH, THUIl KPUCTAIUIMYECKON peléTKu
KOHKPETHOTO BELIECTBA;

packpeleams cmeica iepuoaudeckoro 3akona JI. M. MenneneeBa u JeMOHCTPUPOBATh €ro
MIOHUMAaHUE: ONUCHIBAMb U XAPAKMePU308ams TAOINUHYIO (POpMY MEPHOTUIECKON CHCTEMBI
XMMMUYECKUX JIEMEHTOB: pa3inyaTh NOHSTUA «TJIaBHAs HOArpymna (A rpynmna)» u «nodoyHas
noarpynna (b rpynmna)», Manbie 1 G0JbIINE TEPUOABL; COOMHOCUMb 0003HAUEHUS, KOTOpBIE
UMEIOTCS B MEPUOANYECKON TabiuIe, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHSI aTOMOB
XMMHMUYECKUX AJIEMEHTOB (COCTaB U 3apsij sApa, 00lIee YUCIIO 3JIEKTPOHOB U pacIpeielieHnue
WX MO D3JEKTPOHHBIM CIOSIM); 00BACHAMb O0IIEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB
AJIEMEHTOB M UX COEJMHEHUH B Ipejesax MaJbIX MepruoJ0B U INIaBHBIX MOATPYII ¢ YYETOM
CTPOEHUS UX aTOMOB;

Kraccuguyuposams XUMUUECKUE O3JIEMEHTHl; HEOpraHWMYecKHWe BEeIeCTBA; XHMHUYECKHE
peakuu (10 YUCITY U COCTaBY YYacCTBYIOIIMX B PEAKI[MHU BEIIECTB, 10 TEIIOBOMY 3PPeKTy,
110 U3MEHEHHIO CTETIEHEN OKHUCICHUS! XUMUYECKUX AIEMEHTOB);

Xxapaxkmepuzoeams (Onucvleams) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB  Pa3IMYHBIX
KJIacCOB, TOATBEp)KJasi OMHMCAaHWE MPHUME paMH MOJEKYISPHBIX U HOHHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

cocmaegnams ypaBHEHHs] DJIEKTPOJUTUUYECKON JTUCCOLMALMU KUCJIOT, IIeNoued U CcoJieid;
MOJIHBIE M COKpall€HHbIE YpaBHEHHS pPEaKIHil HMOHHOTO OOMEHa; ypaBHEHMsI pPeaKlHid,
MOATBEPKIAIOIIUX CYIIECTBOBAaHHE T'€HETUYECKOW CBS3M MEXKAY BEUIECTBAMHU Pa3IMYHBIX
KJIaCCOB;

PACKpblame CyIHOCTb  OKUCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUN  MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

NnpocHO3UpPO6aAMb CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS; BO3MOKHOCTH
MPOTEKAHUSI XUMHYECKUX MPEBPAIlleHU B Pa3IMUHbIX YCIOBHSIX;

8bIYUCAAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JOJIO
XMMHUYECKOTO dJIeMEeHTa 1Mo (Gop Myle COeIMHEHUs; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKInu;

c1e0o8amsp TPaBUIIaM MOJIb30BAHH XUMHUECKOH MOCYA0N U IaO0opaTOPHBIM 000PYIOBaHHEM,
a TakkKe IMpaBWiaM oOOpalieHus C BEHIeCTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO
BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHYECKHUX ONBITOB IO TMOJYYEHHUI0O U COOHpaHUIO
ra3o00pa3HbIX BELIECTB (aMMHUaKa U YIJIEKUCIIOro rasa);

npoooumsb peaklvy, MOATBEPXKJIAIOIINE KAaueCTBEHHBIH CO CTaB pa3jIM4YHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpHJ OpoMui, uoaua, KapOoHat, Qocdar, CHIUKAT,
cynbdaT, TUIAPOKCUAMOHBI, KATHOHBl AaMMOHHS M HOHBl HU3YYEHHBIX METaJlIOB,
MPUCYTCTBYIOLIME B BOJAHBIX PACTBOpaX HEOPraHMYECKUX BEIIECTB;

npumensimb OCHOBHBIE OIEPALlUU MBICIUTEIBHOW JESATeIbHOCTH — aHAIW3 W CHHTE3,
cpaBHeHHe, 00001IeHe, CHCTEMATU3ALNIO, BBISIBICHHE TPUYMHHO-CIICICTBEHHBIX CBSI3€H —
JUI U3YYEHUs CBOICTB BEUIECTB U XMMHUYECKMX PEAKIMH; €CTECTBEHHOHAYYHBIE METOJIbI
NO3HaHUA — HaOJIOJICHWEe, W3MEPEHHUE, MOJEIMPOBAHUE, OSKCIEPUMEHT (peayibHbld U
MBICJICHHBIH ).



TOUKA \\' POCTA

COHEPXAHUE YUYEBHOI'O INPEJIMETA «XUMUWS» 110 TOAAM U3YUEHU A
8 KJIACC
I[lepBoHaya/IbHBIE XUMUYECKHE OHATHSA
[Ipenmer xumuu. Posib XuMHM B KHM3HU 4yesloBeKa. Tena m BemecTtBa. Du3znyeckue CBOMCTBA
BEILIECTB. ArperaTHoe COCTOsiHME BeliecTB. [loHsTHE 0 MeTO/ax MO3HAHUS B XUMUU. XUMHUS B
cucreme HayK. UncTeie BemecTBa U cMecd. CriocoObI pa3/ieieHus: cMecei.
ATOMBI U MOJIEKYJIBl. XUMHUYECKUE 31eMeHThl. CHMBOJIBI XUMHYECKUX 3JIeMEHTOB. [IpocThie u
CJIOXHbIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.
Xumudeckas ¢Gopmyna. BameHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemlecTB. OTHOcuTeNnbHas aromMHas Macca. OTHOCHTENbHAs MOJIEKYJspHas Macca.
MaccoBast 107151 XMMHUYECKOTO JIEMEHTA B COEMHEHNUU.
dusnyeckrue U XUMHUECKHUE SIBICHUS. XUMHYECKasi peakius v e€ MpU3HaKu. 3aKOH COXpaHEHUs
Macchl BelecTB. XUMHUYecKkue ypaBHeHus. Kinaccudukaiums XuMU4ecKux peakiuuii (CoeIMHEHNs,
pa3IoXKeHus, 3aMeILeHus).
XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO € XMMHUYECKOM MOCYIOW, C MpaBwjiaMu paboOThl B
nabopatopuu U MpuéMaMu 00paIeHus ¢ 1abopaTOpHBIM 000PYAOBaHUEM; U3YICHHE U OTIHCAHIE
(U3UYECKUX CBOMCTB OO0Opa3lloB HEOPraHWYECKUX BEIIECTB; HaOmo/eHne (U3HUYECKUX
(TuTaBIeHME BOCKA, TasTHUE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KHTIEHWE W KOHJEHCAIUS BOJBI) U
XUMUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJa C
KHCJIOTOM) SIBJICHUH, HAOIIOJEHNUE W OMHMCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKITUN
(paznmokeHue caxapa, B3aUMOJIEWCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pasioKeHue
ruapokcuaa menu (I1) mpu HarpeBanuu, B3auMoAeCTBHE Xkene3a ¢ pactBopoM coiu meau(Il));
M3y4eHHUe CrocoO0B pa3zieieHus cMecel (C TOMOIIBbI0 MarHuTa, (pUIBTPOBAHUE, BHITIAPUBAHUE,
TUCTUIULSILMS, XpoMmaTo Tpadus), MpoBEACHHE OYUCTKU TOBApEeHHOW coyiu; HaOJIOAeHHE U
ONIMCAaHUE PE3YJIbTATOB IPOBEACHUS ONBITA, WLUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MaccChl;
CO3/ITaHUE MOJIeTIeH MOJICKYJI (IIapOCTEPIKHEBBIX) .
Ba:xueiinue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3gyx — cmech raszos. CocrtaB Bo3ayxa. Kucinopoa — 3neMeHT U IpoCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (PEeaKkIMy FOPEHHS).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jjaboparopud U
npoMelnieHHocTu. KpyroBopoT kuciopona B npupoje. O30H — aioTporiHas MoauduKanus
KHCJIOPO/1a.
TemoBoit  >PQexT XUMHYECKOW peakuud, TEPMOXMMUYECKHUE YpPaBHEHHUS, 0JK30 U
SHIAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.
Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoaa B nmpupoje, pusnueckue u
XMUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIOCOOBI omy4deHus. COcTaB KHCIOT U COJEH.
KonunuectBo BemectBa. Mosb. MounsipHast Macca. 3akoH ABoraapo. MouspHblii 00BEM razos.
PacuéTrel N0 XUMHUYECKUM YPABHEHUSIM.
dusnyeckue cBoiicTBa BOAbL. Boma kak pacrBopurens. PactBopel. HacelneHHuble u
HEHACHIIEHHbIE PacTBOPLL. Pacmeopumocms éewjecme 6 60de.' MaccoBass 10JIsi BEIIECTBA B
pactBope. Xumuueckue cBoiicTBa BoAbl. CocTaB ocHoBaHMil. Ponb pacTBOpoB B mpuUpoje U B
KU3HU YesoBeka. KpyroBopot BoJibl B pupoie. 3arpsi3HeHUEe NpUpOIHbIX BoA. OXpaHa U OUUCTKA
MIPUPOIHBIX BOJ.
Knaccudukanuss Heopranmueckux coeauHeHwil. Oxkcuapl. Knaccudukamuss  OKCHIOB:
cojieoOpa3yolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. HomeHknarypa
OKCUJIOB (MEXJyHapoAHasi W TpuBUaibHas). Dusmyeckne m XMMHUUECKHE CBOWCTBA OKCHJIOB.
[Tony4enue.



OcnoBanust. Kiaccudukanus ocHOBaHUi: MIENOYN U HEPACTBOPUMBIE OCHOBaHMA. HoMeHkaTypa
OCHOBaHUH (MeXAyHapoaAHas U TpuBUaNbHasH). DU3nuecKkrue 1 XUMUYECKHE CBOMCTBA OCHOBAaHUM.
[Tosyuenne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa KuciaoT (MeXIyHapOIHas U TPUBUAIIbHAS).
Ou3nyeckue U XMMUYECKUE CBOMCTBA KuCHIOT. Psan aktuBHoctu meramnoB H. H. bekerosa.
[Tony4yenue Kucior.

Comu. HomeHnkiarypa cosieii (MeXayHapoaHass W TpUBUaibHas). DU3HMUECKHE U XUMHYECKUE
cBoiicTBa coseil. CriocoObl MOTy4YEHUs CONICH.

I'enernueckas cBsA3b MEXKIY KJacCaMU HEOPraHUUECKUX COEAUHEHUI.

XUMUYECKUI SKCIEPUMEHT: Kau€CTBEHHOE OIPEAEICHUE COJIEp/KaHUs KHUCIOpOAa B BO3IYXE;
[oJIyueHue, coOupaHHue, pacliO3HaBaHWE U H3YUYEHUE CBOMCTB KHUCJIOpOJA; HAOIIOJCHHE
B3aUMO/ICHCTBUS BEIIECTB C KHCIOPOJAOM U YCIOBHSI BO3HUKHOBEHMS M MPEKPAIIEHUs TOPEHUS
(Toskapa); 03HaKOMJICHHE C 00pa3IiaMy OKCHJIOB M OTTMCAHUE WX CBOMCTB; TIOJIyY€HHE, COOUpaHue,
pacrno3HaBaHHe U U3y4EHHE CBOMCTB BOJOPO/ia (TOPEHHE); B3aUMOIEHCTBHE BOJIOPO/IA C OKCHIOM
Menu(Il) (BO3MOXHO HCHONMB30BaHUE BHUACOMATEpUAIOB); HaOMIO/IEHHE OOpPa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb; HCCIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHMS BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO; TPUTOTOBJIIEHNUE PACTBOPOB C ONPEACIEHHON MACCOBOM JI0JIEN PACTBOPEHHOIO
BEIECTBA; B3aUMOJICHCTBUME BOAbBI C MeTa/UIaMH (HaTpueM U KajiblHeM) (BO3MOXKHO
HCI0JIb30BAHNE BUIEOMATEPUAJIOB); OMPECIIEHUE PACTBOPOB KUCIOT M IIENOYed C MOMOLUIBIO
WHJMKAaTOPOB; HCCJIEIOBaHHE OO0pa3ll0B HEOPraHMYEeCKUX BEUIECTB pa3 JIMYHBIX KIIACCOB;
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHAMKATOPOB B pacTBOpax KUCJIOT M IIeNouei; U3ydeHHe
B3auMoeiicTBus okcu fga Meau(Il) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METaJUIaMH, PEaKIInid
HENTpaTu3aluu; MOJy4eHUEe HEPAaCTBOPUMBIX OCHOBAHUMN, BEITECHEHHE OJJHOIO METaJula IPYyruM
U3 pacTBOpa COJIM; pEIICHHE SKCIEPUMEHTANbHBIX 3aJad Mo TeMe «BaxHeilmue Kiacchbl
HEOPraHUYECKUX COCAMHEHUI».

Ilepuoguyeckuii 3aK0H ¥ MEPUOANYECKAS] CUCTEMA XUMUYECKHUX IJIEMEHTOB
. U. MenaeneeBa. CTpoeHue aToOMOB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
[lepBbie MOMBITKM KIacCH(UKAIIUU XUMUYECKHUX 3JIeMEHTOB. [loHATHE O Tpymmax CXOIHBIX
2JIEMEHTOB (IIEJI0YHBIC U IIEJTOYHO3EMENIbHBIC METAJUIbI, TAJIOT'€HbI, HHEPTHBIC Ta3bl. JJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.
[Tepuonnueckuii 3akoH. [lepuoanueckas cucrteMa xumuyeckux snnemeHtoB JI. M. Menaeneena.
Bunabr tabmuner «llepuonnyeckas cuctema xumudeckux sjeMeHToB [I. M. MeHneneeBay.
[Tepuonpl u rpymmnbl. @U3HYECKUA CMBICT TOPSIAKOBOIO HOMEpPA, HOMEPOB IMEPUOIA U TPYMIII
DJIEMEHT.
Crpoenune aromoB. CoctaB aToMHbIX sijep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00070uek aToMOB TepBbIX 20 XUMHUYECKHX OJJIEMEHTOB Iepuoanueckord cucremsl J[. W.
MenneneeBa. XapakTepUCTUKa XMMUYECKOTO 3JIEMEHTa IO €ro IMOJOKEHUIO B MEPUOTUYECKOM
cucteme /1. 1. Menneneena.
3aKOHOMEPHOCTH HM3MEHEHHUs pPaanyca aTOMOB XMMHUYECKUX 3JIE MEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpyNIaM M NEepHojaM. 3HAUYE€HHE MEPUOAUMYECKOTO 3aKoHa M
MEPUOANYECKON CHUCTEMbl XMMHMUYECKHX JJIEMEHTOB JJsi pa3BUTHS Hayku W npaktuku. J[. W.
MeneneeB — y4€HBIN U IPAKIAHUH.
DNEeKTPOOTPULIATENHHOCTh XUMHUUYECKUX DJIEMEHTOB. XHUMHUUYECKas CBSI3b (MOHHAs, KOBAJICHTHAs
NMOJsipHasT W KOBaJIeHTHass  HemoJsisipHas).  CrenmeHb  okucieHHs.  OKHCIHUTEIBHO-
BOCCTAaHOBUTEINbHbIE peakuuu. lIpouecchl oxkuciaeHUss W BOcCCTaHOBIEHHS. OKHUCIUTENU U
BOCCTaHOBHTEIIN.
XUMHUYECKUH JKCIEPUMEHT: U3ydeHHEe OO0pa3loB BEIIECTB MeTal JIOB W HEMETAIlIOB;
B3aMMO/ICIICTBUE THAPOKCUIA IIMHKA C PACTBOpAMU KHUCIOT WM LIENOYel; MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX Peakluid (TOpeHue, peakiuu
pa3NioKeHUs, COEIMHEHHUS).



Meoicnpeomemmnule cés3u

Peanu3arust MEXNPEAMETHBIX CBS3CH MPH M3YYCHUH XHUMHH B § KJIacCe OCYIECTBIISETCS Yepes
WCIIOJIb30BaHME KaK OOIIUX €CTECTBEHHOHAYYHBIX MOHSITHHA, TaK W TOHSTHH, SBISIONIUXCS
CUCTEMHBIMU JIJISl OTJICJIBHBIX MTPEIMETOB €CTECTBEHHOHAYYHOTO IIHUKJIA.

OO0mue ecTecTBEeHHOHAYYHBIC TOHATUS: HAay4YHBIA (DAaKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAIM3,
CUHTE3, KIACCHU(PUKAIUsSA, MEPHOJUIHOCTh, HAOIOIECHUE, OJKCIEPUMEHT, MOJCINPOBAHHE,
HU3MEpEHUE, MOJICIh, SIBJICHNUC.

du3znka: MaTepus, aTOM, ICKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PAJIMOAKTUBHOCTD, MOJICKYJIa,
AIEKTPUYCCKUI 3apsjl, BEIIECTBO, TeJI0, OOBEM, arperatHoe COCTOSIHHE BEIIECTBa, Tas,
(bu3HYeCKre BEIMYMHBI, SMHUIIBI H3MEPEHHsI, KOCMOC, IIaHEThI, 3BE3/161, CoJTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJIbI, MOJE3HbIE HCKONAeMbIE,
TOTUTHBO, BOJTHBIC PECYPCHI .

9 KIIACC

BemecTtBo M XUMHYeCKasi peaKus
[Tepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux anemeHToB J[. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBONCTB XMMHUECKUX JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalusl, KalbIUs U UX COEIWHEHUN B COOTBETCTBHM C IOJIO)KEHHEM 3JIEMEHTOB B
MEePUOIUYECKON CHUCTEME U CTPOCHHEM MX aToMOB. CTpoeHHe BellecTBa: BUABI XUMHYECKON
CB3U. TuMBl KpHUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BeIeCTBA OT THUNA
KPUCTAJUIMYECKOMN PEeIETKHN U BUJIa XUMUYECKOM CBSI3H.
Knaccugukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXAYHApOHAs U TPUBUAIIbHAS).
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KIAcCaM HEOPraHUYECKHX CO
€IMHEHUN, TCHETUYECKasl CBSI3b HEOPraHMYECKUX BEIECTB.
Knaccugpukanus XuMUYECKHX peakUuil 1O pa3InyHbIM Ipu3HaKaM (M0 4YHCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKIMH BEILECTB, 10 TEMIIOBOMY PP EKTY, 10 U3MEHEHUIO CTEIICHEH OKUCIICHUS
XUMUYECKUX AJIEMEHTOB, II0 00PATUMOCTH, TI0 YYACTHIO KaTaau3aTopa). IK30 U SHAOTEPMHUUECKUE
peakuuu, TEpPMOXUMUYECKUE YPABHEHUS.
[lonstue o ckopocT Xumudeckoil peakuuu. Ilonsatne o0 o0OpaTMMbBIX M HEOOpaTHUMBbIX
XMUMHUYECKUX peakuusax. IIoHsATHE O TOMOreHHBIX M TETEpOreHHBIX peakuusx. [lowamue o
XumuueckompasHosecuu. Paxmopul, eauAIOWUE HA CKOPOCHb XUMUYECKOU PeaKyuu U noJ0dCeHu
€ XUMU4ecKo20 PaeHOBECUs.
MexaHu3M OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (3JEKTPOHHBIA OanaHC OKUCIUTENIBHO-
BOCCTAHOBMTEJIBHOM peakiyn).
Teopus 2NeKTPONUTUYECKON AUCCOUALMN. DIEKTPOIMUTHI U HEIIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHn3M [IUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMM XUMH4YECKOW CBs3H. (CreneHp
aucconanuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.
Peakiun moHHOro oOMeHa. VYcCi0BUS MNPOTEKaHHWsl pPeakUuid HMOHHOTO OOMEHa, IOJIHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NpeACTaBIeHUH 00  AJIEeKTPOIMTHYECKOM aucconumanuu. KadecTBeHHble peakIuM Ha
noHsbl. [lonamue o cudpoause coeil.
XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMM  KPUCTAUIMYECKUX  PEIIETOK
HEOPraHMYEeCKUX BEIIEeCTB — METaJUIOB M HEMETAJIOB (rpaduTa u anmasa), CIOKHBIX BEIIECTB
(xJopua HATpUs); UCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUUECKOM Peakluu OT BO3JEHCTBUS
pa3nuyHbIX (PAKTOPOB; HCCIIEAOBAHUE 3JIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, IMpoliecca
JUCCOLMALMU KHUCIIOT, IIEJIoYell U cojiell (BO3MOYKHO HCIIOJIB30BAHHE BUAECOMATEPUAIIOB); PO
BEJICHHUE OIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHWs pEeaKUUid HOHHOTO OOMeHa
(oOpazoBaHMe oOcajKka, BbIIEIEHUE Ta3a, 00pa3oBaHHWE BOJbI); OIBITOB, WIIIOCTPHUPYIOLINX
IIPUMEPBI  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX pPEAaKUMM (FOpeHHe, peaklUuu pasyIoKEeHHUs,



COEJIMHEHUS ); paCIIO3HABAaHUE HEOPTraHUUECKUX BEILECTB C IIOMOIIBIO KaU€CTBEHHBIX peaKkLIMi Ha
HOHBI; PELLIEHUE IKCIIEPUMEHTANIBHBIX 3314 .

HeMeTa/uibl ¥ UX cOeTUHEHUS
OOmiast xapakTepuCcTUKa rajioreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIE CTEIECHU
okucnenus. CtpoeHne U (pU3NIECKUEe CBOMCTBA MPOCTHIX BELIECTB — TraJIOTEHOB. XHUMUYECKHE
CBOMCTBa Ha HpuUMepe Xjopa (B3aUMOJEHCTBUE C MeTaUlaMHM, HEMETajulaMH, IIeJIouaMu).
XnopoBogopoa. ComnsiHas KUCIOTa, XUMHUYECKUE CBOMCTBA, MOJyYeHHUE, MpuMeHeHue. JleiictBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHM3M 4YeJOBeKa. BakHeWlnne XJIOpuAbl U UX HAXOXKIECHUE B
IIPUPOJIE.
OOmast xapaktepuctuka odimeMeHTOB VI-A  rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCICHHUSL.
Crpoenue u (usnueckue CBONCTBA MPOCTHIX BEIIECTB — KUCIOpOJa M Cepbl. AJUIOTPOIHbIE
MOU(UKAIIUN KUCIOPOJa M Cephl. XMMHUUYECKHE CBOMCTBAa cepbl. CepoBOJOpPOJ, CTPOCHHE,
¢buznyeckue U XuMuueckre cBoiictBa. OKCUABI Cephbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, GU3MYECKHE W XUMHUUYECKHE CBOMCTBA (OOIIME Kak MpeACTaBUTENS Kiacca
KHUCJIOT ¥ ceruduieckne). XuMUYeCcKHe PeaKiiy, Jiexkallue B OCHOBE IPOMBIIIJIEHHOTO criocoda
noJy4eHus: cepHoil kuciothl. [Ipumenenue. Conn cepHOM KUCIOTHI, KAU€CTBEHHAS PEaKIusl Ha
cynbdar-uoH. HaxoxxneHue ceppl M €€ COEAMHEHUH B MpUPOJiE. XUMHUUECKOE 3arpsi3HEHHE
OKpY)KaloIlllel Ccpelbl COEIMHEHUSIMU cepbl (KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3AyXa H
BOJIOEMOB), CITIOCOOBI €ro MPEA0TBPAICHUS.
OO6mrast XxapakTepUCTHKA JIEMEHTOB V-A rpymnmbl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHbBIC
CTETIEHU OKUCIICHHUS.
A30T, pacnpocTpaHeHHe B pUpoje, pusndeckre u xumMuueckue cpoiictsa. Kpyrosopot azora B
npupojae. AMMHUaK, ero (pu3ndeckue U XUMUYECKUe CBOMCTBA, MOJdydeHue 1 npumeHenue. Coiau
aMMOHMSI, UX (PU3MYECKHEe U XUMUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMSI. A30THasl KUCJIOTa, e€ MojIydyeHue, (pru3nueckue 1 XMMHYeCKre CBoiicTBa (001ue
KaK MpeJCTaBUTENs Kiacca KUCIOT M crnenuduueckue. lcmonp3oBaHue HUTPATOB U coJied
aMMOHMSI B KaUeCTBE MUHEPAJIbHBIX YI00peHui. XUMHUECKOe 3arps3HeHNe OKPYKaloIIe cpeabl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsI3BHEHHE BO3/lyXa, TOYBBI U BOJIOEMOB).
docdop, amtorponubie Moaudukanuu Gochopa, puznueckre u Xumudeckue cBocTra. OKcu
docthopa(V) u dochopras kuciora, (HU3MYECKUE M XHMHUUYECKHE CBOWCTBA, IOJyYCHUE.
Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATIBHBIX YAOOPEHUH.
OO6mrast xapaktepuctuka d3yeMeHTOB IV-A  rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUSL.
VYrnepon, amioTrpomHble MoAW(UKALMM, PpacHpOCTpaHEHUWE B Mpupoae, ¢GU3NYECKUE U
XUMHUYECKUe cBoiicTBa. Ancopbuus. Kpyrosopot yriaepoaa B mpupoze. OKCHABI yriepojaa, ux
¢busznueckue W XUMHYECKHE CBOWMCTBA, JEHCTBHE HA JKHBBIE OPraHU3MBbI, MOJyYEHUE H
MpUMEHEeHHEe. DKOJIOTHYecKue MpoOiemMbl, cBsi3aHHbIe ¢ okcuaoM yriaepona (IV); rumoresa
rJ100aTbHOTO TMOTEIUICHUST KJIMMaTa; MapHUKOBBIN 3QQeKT. YroyibHas KHCIOTa U €€ CONu, UX
¢busznyecKkue U XMMUYECKHE CBOWCTBA, MOJTydyeHHWE U MpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbI. Vcnonp3oBanue kKapOOHATOB B ObITY, METUIIUHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.
[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAUHEHUSX yriepoiaa (MeTaH,
9TaH, STWJIEH, alleTHJIEH, 3TaHOJ, TIHUIEPUH, YKCYCHas KHUCIOTA). X cocmas u xumuyeckoe
cmpoeHue.
[TonsiTHe 0 OMONIOTHYECKH BaXKHBIX BEIIECTBAX: JKUPaX, OelKkax, yrieBoJaX — U MX POJIU B KU3HU
yenoBeka. Mamepuanvrnoe eOUHCME0 Op2aHU4ecKUX U HeOPSAHUYEeCKUX coeOUuHeHuUll.
Kpemuuii, ero ¢usnueckne u XUMUYECKHUE CBOMCTBA, MOdyueHHe U npumeHeHue. CoequHeHus
KpeMmHHUA B npupojie. O0mue npectaBieHus 06 oxcune kpeMuus (IV) u kpeMHHEBOW KHUCIOTe.
CunukaThl, UX UCIIOJIb30BaHUE B OBITY, MEAUIIMHE, TPOMBIIILIIEHHOCTH.
Baoicnetiwue cmpoumenvhvie mamepuansl: Kepamukd, CMeKio, yemMeHm, 6emoH, JHceie300emoH.
IIpobnemul 6e30nacho20 UCNONBL30BANHU CIPOUMETLHBIX MAMEPUATIO8 8 NOBCEOHEGHOU HCUSHU.



XUMUYECKUH SKCIEPUMEHT: U3y4eHHE 00paslioB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTBI; IPOBE/ICHNE KaYECTBEHHBIX PEAKIMH Ha XJIOPUA-UOHBI M HAOIIO/EHNE MPU3HAKOB UX
MPOTEKAHUS, OIBITHI, OTpPa)Xkarolre (U3NYECKUE U XUMHUYECKHE CBOMCTBA TallOTEHOB U WX
COCMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHEOMATEPHAJIOB); O3HAKOMIIGHHE C OOpa3naMu
XJIOPU/IOB (TTOT€HUIOB); O3HAKOMIJIEHHE C 00OpaslamMH cepbl U €€ COSAMHEHHUSIMU (BO3 MOKHO
MCIIOJIb30BAHUE BUICOMATEPHAJIOB); HAOIIOACHHUE MIpoIiecca OOYTIIMBaHUs caxapa Mo/l JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOMCTB pa30aBiICHHON CEpHOI
KHUCJIOTHI, IIPOBEJICHUE KAU€CTBEHHON pEakUMM Ha Cynb(aT-uOH W HaOJIoJleHue IpH3HaKa eé
MPOTEKaHMs; O3HAKOMJICHHE C (PM3NYECKUMHU CBOMCTBaMH a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOXKHO HCIIOJIb30BAaHHUE BUICOMATEPHAIIOB), 00pa3amMu a30THBIX U (HocHOpHBIX yI0OpeHMii;
[OJIyueHue, CcoOupaHue, paclio3HaBaHUWE M HU3YYEHHE CBOICTB aMMHaka; IpPOBEACHUE
KaueCTBEHHBIX PEAKIIMN Ha MOH aMMOHUS U (ocdaT-uOH U U3ydEeHUE MPU3HAKOB UX MPOTEKAHMUSI,
B3aUMO/ICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHMCIOTHI ¢ MEJbI0 (BO3ZMOKHO HCIOJIb30BAHUE
BUJIEOMATEpUANIOB); M3y4eHHE MOJIeNeld KpUCTAUNIMYeCKUX peImETroK anMasza, rpadura,
¢bymiepeHa; 03HaKOMJIEHHE C MTPOLIECCOM aJICOPOIMK PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM
YIIEM U yCTPOMCTBOM ITPOTHBOTA3a; NOJMydeHHE, COOMpaHue, paclio3HaBaHUE U U3y4EeHUE CBOMCTB
YIJIEKUCIIOro rasa; IMPOBEIEeHHWE KAaueCTBEHHBIX peakluMi Ha KapOOHAaT U CHJIMKAT-UOHBI U
U3y4Y€HHE TMPHU3HAKOB UX [MPOTEKAaHHS; O3HAKOMJIEHME C TNPOAYKIMEH CHIIMKATHOMN
MIPOMBIIIJIEHHOCTH; pEIIEHNE KCIIEpUMEHTANIbHBIX 33/1a4 110 TeMe «BakHel1ne HeMeTasulbl U UX
COETMHEHUS.

MeTtanibl 1 UX cOeIMHEHHUS
OO0mas xapakTepuCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METaJJIOB HAa OCHOBAHUHU MX TOJIOKEHUS B
MIEPUOANYECKON cUCTEME XUMUYecKux aemeHToB [[. M. MeHneneeBa M CTpOEHUs aTOMOB.
Crpoenue meramioB. Meramnyeckas CBsA3b M METAUIMYECKAas KPUCTAIMYECKAs pEeHIETKa.
DJIEKTPOXUMUYECKUN PAJl HAOPSOKEHU MeTauioB. PU3MYECKME U XHUMHUYECKHE CBOMCTBA
MetaioB. OOme cnocoObl noydyeHus MetamioB. [loHsTHe 0 KOppO3UHM METalsioB, OCHOBHbBIE
crocoObl 3amuThl UX OT Kopposuw. CruiaBbl (CTainb, YyryH, TIOpATIOMHHHHN, OpOH3a) W HX
MIPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.
[IlenouHble METAJUIBI: MOJOKEHUE B MEPUOJMYECKOM CHCTEME XMMHYECKUX 3ieMeHToB J[. .
MenpeneeBa; CTpO€HHME HX aTOMOB; HAaXOXJIE€HHE B Ipupoje. Puznyeckue U XUMHUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COEITUHEHUIA.
[llenoyHO3eMeNbHBIE METAUIBI MarHUM W KaJdbUUU: IOJOKEHHUE B IEPUOJMYECKON CHCTEME
xumudeckux anemeHToB J[. M. MeHneneeBa; cTpoeHne MX aTOMOB; HAXOXJACHHE B MPUPOJIE.
®usnueckue U XMMHYECKHE CBOMCTBA MarHus M Kajlblus. BaxHeiine cOeIuHEHUs KalbIUs
(oxcun, rugpokcu, con). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.
AJNIOMUHMIL: TOJIO)KEHHUE B IEPUOANYECKON cucTeMe xumudeckux 3nemMenToB /1. 1. Menneneesa;
CTPOEHHME aTOMa; HaxoXKJeHue B mpupoje. Pusnueckue U XUMHYECKUE CBOWCTBA AJIFOMUHUSL.
AmboTepHbIe CBOWCTBA OKCH/IA U THUIPOKCUIA ATIOMUHUS.
Kenezo: nmonoxeHue B NEpUOIUYECKON cucTeMe xumuyeckux 3nemeHToB [I. M. Menpeneesa;
CTPOECHHME aToOMa; HaxoxkJaeHue B mpupoje. dusmyeckue M XUMHUYECKHME CBOMCTBA IKeje3a.
Oxcuppl, ruapokcuisl u conu xxenesa (I1) u sxenesa (III), ux cocras, cBoiCTBa U OTyUYECHHE.
XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHHE ¢ 00pa3liaMy METAIJIOB U CIUIaBOB, UX (PU3HMUECKUMU
CBOMCTBaMM; U3y4€HHE pPE3yAbTAaTOB KOPPO3UH METAIOB (BO3MOXHO HCIOJIh30BAHHE
BHJIEOMATEPUANIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHIA KalblMsl U HATpUs C BOJOHU
(BO3MOXKHO HCHOJB30BaHUE BHJICOMATEPUATIOB); HCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI;
mporecca TOPEeHUsl Keje3a B KUCIO pPoje (BO3MOXHO MCIIOJIb30BaHHE BHJICOMATEpHAIIOB);
MPU3HAKOB MPOTEKAHUsI KAU€CTBEHHBIX PEaKLUii HA MOHBI (MArHus, Kajablus, aTFOMUHUS, IIMHKA,
xene3za(Il) u xenesza(Ill), mequ(Il)); HaOnromeHre 1 OMIICaHKE POIIECCOB OKPAIIMBAHUS TUTAMEHU
MOHAaMU HaTpHUsl, KaJaus U KaJdblus (BO3MOKHO HCIOJIb30BAHUE BUICOMATEPUAIIOB); HCCIIEJOBAaHUE
aMm(pOTepHBIX  CBOWCTB THIAPOKCHIA alIOMUHUS W TUAPOKCHIA [WHKA;  pelICHHE
SKCIIEPUMEHTANIbHBIX 3aa4 10 TeMe «BakHelme MeTaibl U UX COCAUHEHUSD .



XuMus ¥ oOKpy:Kaomas cpeaa
HoBbie Matepuansl u TexHosioruu. BemniecTBa u mMaTepualibl B MOBCETHEBHON KU3HH UYEJIOBEKA.
Xumusi 1 3710poBbe. bezomacHoe WCIOIb30BaHKUE BEIIECTB U XUMUYECKUX pPEaKIuii B OBITY.
[lepBas mo MoIb NpPU XUMHUYECKUX OXKOrax M oOTpaBicHUsX. OCHOBBI 3KOJOTHM YECKOU
rPAaMOTHOCTU. XHUMHYECKOE 3arpsi3HEHHE OKpYKAIoIIeH cpeapl (MpedesibHas J0MmycTUMas
koHieHTpanus Bemects — [1/1K). Posib xumMuu B pelieH 3K0JIOTHIECKUX MTPOOIIEM.
[IpupoaHble MCTOYHHWKHU YTIIEBOJAOPOJOB (Yroyib, MPUPOJHBIN Ta3, He(Th), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY M IIPOMBIIUICHHOCTH.
XUMHYECKUN SKCIEPUMEHT: H3ydeHHuEe OO0pa3lioB MaTepHaoB (CTEKJIO, CIUIAaBhI METAJIOB,
[IOJIMMEPHBIE MaTepUabl).

MexnpeaMeTHble CBSI3H

Peanuzarust MexXIpeIMETHBIX CBSI3€H MPU W3YYCHHH XUMHUH B 9 KIlacce OCYIIECTBIISIETCS 4Yepes
WCIIOJIb30BAHUE KaK OOIIUX E€CTECTBEHHOHAYYHBIX TOHATHA, TaK WM TOHATUN, SBIISIOIINXCS
CHUCTEMHBIMU IS OTJACJIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO ITUKJIA.
OO0mue ecTecTBEHHOHAYYHBIC TOHATUS: HAay4YHBIA (DAaKT, TUIOTE3a, 3aKOH, TEOpHUS, aHAIH3,
CUHTE3, Kiaccu(UKaIus, MEPUOTUIHOCTb, HAOIIOJEHUE, DJKCIEPUMEHT, MOJIEIHUPOBAHHUE,
U3MEPEHHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIN 2PPEKT, TEXHOTIOTHs, MaTepuaibl. PU3nKa: MaTepus,
aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII, PATUOAKTUBHOCTD, MOJICKYJIa, IIEKTPUUECKUN
3apsjl, MPOBOJAHUKHU, TOJTYMPOBOJHHUKH, TUAICKTPUKH, (POTOIIEMEHT, WHIUKATOP, BEIIECTBO,
Ten0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAIINYECKast
peméTka, CcruiaBbl, (GU3NYECKUE BEIIMUMHBI, €AMHUIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTRBO,
niIaHeTsl, 3BE31161, CoTHIE.
buonorus: ¢ortocunTes, napixanue, Ouocdepa, SKOCHUCTEMa, MHHEpaJbHbIE YAOOpEeHus,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTAaTeNIbHbIC BEIIECTBA.
I'eorpadus: armocdepa, rumpocdepa, MHUHEpPAIbl, TOPHBIC MOPOJIBI, TOJIE3HBIC HCKOMACMbIE,
TOIUIUBO, BOJHBIE PECYPCHI.
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