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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
COCTaBJiEHa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbLHOM MPOrPaMMbl OCHOBHOT'O OOIIEero o0pa3oBaHus, MPEICTaBICHHbIX
B ®I'OC OOO, a Ttaxxe Ha oOcHOBe deaepaibHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIMH MPETOJaBaHusl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarteNbHbIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma mo xumuu AAET MPEJCTABICHUE O IENAX, OOIIell cTpareruu
oOy4eHHs, BOCHHUTAHUS W Pa3BUTHs OOYYAIOIIMXCA CPEJACTBAMU YYEOHOTO
npenMera, yCTaHaBJIMBAET o0s3aTeNbHOE IpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeiesieHde ero Mo KiaccaM W CTPYKTypUpOBaHHUE TIO
pazienaM M TeMaM MOpOorpaMMbl MO XUMHH, ONpPEACNSET KOJIUYECTBEHHBIC U
KauyeCTBEHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJHEAOBATENbHOCTh M3YUYECHHS] XUMHUH C YYETOM  MEXKIPEOMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO MpOIECcca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, OMNpeAessieT BO3MOXKHOCTH —MpeaMeTa IS
peanuzaiuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOMU
IIpOrpaMMbl Ha YPOBHE OCHOBHOI'O 0OIIero oopa3oBaHUs, a TakKe TpeOOBaHUN K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE 1IeJIel U3yUeHUs IPeIMETa 1 OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOU JEATEeIbHOCTH OOYYaroIIerocss Mo OCBOCHUIO
y4eOHOTro Co/IepKaHusl.

3HaHWE XWMHUHU CIYXXUT OCHOBOW 11 (OpMUPOBAHHUS MHUPOBO33PEHUS
oOy4Jaromierocsi, €ro MnpejcTaBiICHUN 0 MaTEepPUATLHOM €IUHCTBE MHPA, BAKHYIO
poJIb UrparoT (PopMUPYEMbIe XUMHEH MPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPIUU W 00 SBOJIIOIMU BEIIECTB B MPUPOAE, O MYTIX PEIICHUS TJI00ATbHBIX
npo0JieM yCTOMYMBOIO Pa3BUTHSI 4YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM ¥ KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHHUSI.

N3yuyeHne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH 1l caMOpa3BUTHS U
(dhopMHUpOBaHUS KYJIbTYPbI INYHOCTH, €€ 00IIeH 1 (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHPOBAHUE MBINIJICHUS U TBOPUECKUX CIOCOOHOCTEM
0oOy4aloluXcsi, HAaBBIKOB HX CaMOCTOSATENbHOW  Y4eOHOW  JIeATEIhbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIICOBATEILCKUX YMEHUM, HEOOXOJUMBIX Kak B
MTOBCETHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOMN IS TEIIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LIETTOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
STanoM B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YYaIOUXCS;



crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHue 00y4aIOIUXCS.

JlanHble HampaBiieHHs B OOYyYEHMHM XHMHHM OOECHEeUYMBAIOTCS CHElU(PUKON
COJCpKaHUsl  y4yeOHOrO  TpeAMETa, KOTOpPbIM  SBIAETCS  MEAaroru4ecku
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKH XMMHUHU HA OTPEICIIEHHOM dTare eé
pa3BUTHSI.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIIIET0 00pa30oBaHMsI OPUCHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMUCS CUCTEMBI TMEPBOHAYAIBHBIX MOHSITUNW XUMHH, OCHOB
HEOPraHMYECKOM XHUMHH M HEKOTOPBIX OTJCJIbHBIX 3HAYUMBIX MOHATHI
OpPraHUYECKON XUMUU.

CtpykTypa coaepkaHus MPOrpaMMbl IO XUMHUU CPOpMHpOBaHA HAa OCHOBE
CUCTEMHOT0 mojxoja Kk e€ m3zydeHuro. ColiepaHu€ CKJIAJbIBACTCS U3 CUCTEMBbI
MOHATUN O XUMHUYECKOM AJIEMEHTE 1 BEIIECTBE M CUCTEMBI MOHATHH O XUMHUYECKOM
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYpPHO OpPraHHU30BaHbl 110 IPHUHIUITY
MOCJIEIOBATEILHOIO Pa3BUTUSI 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM
Pa3HOTO YPOBHS:

— a@TOMHO-MOJICKYJISIPHOTO YYEHHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

— Y4E€HUS O CTPOCHUY aTOMa U XUMUYECKOMN CBSI3U;

— TIPEACTaBICHUN 00 BIEKTPOIUTHYECKOW JIUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teoperndeckue 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE HMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIENOBATEIHLHO OT OJHOTO
YPOBHS K JPYroMy, BBINOJHSAS (GYHKOUH OOBSICHEHHUS M TMPOTHO3UPOBAHHS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEW MPAKTHUUYECKOTO MPUMEHEHMSI U TMOJYyYEHUS
M3y4yaeMbIX BEIIECCTB.

OcBoeHue mnporpaMMbl IO XUMHUHU  CHOCOOCTBYET  (DOPMHUPOBAHMIO
MPEJICTABJICHHUS O XUMHYECKOW COCTABIISIONIEN HAYYHOM KapTHUHBI MUPA B JIOTUKE
e€ CHCTEMHOM TMPUPOJIbI, IIEHHOCTHOIO OTHOIICHHUS K HAyYHOMY 3HAHUIO H
METOJIaM TO3HaHUSI B Hayke. M3ydeHHe XUMHHM MNPOUCXOIUT C MPHUBICUCHUEM
3HAHUW W3 paHEEe H3YUYCHHBIX YYEOHBIX MpeaMeToB: «OKpyKaIUi MUDY,
«buonorus. 5—7 xkimacce» U «PU3UKA. 7 KIaccy.

[Ipy wu3yuyeHHUM XUMHHM NOPOUCXOAUT (GOPMUPOBAHME 3HAHUU OCHOB
XUMHYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKOU
NEATCILHOCTH YEeJIOBEKa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3ajmadya yd4eOHOro mnpeaMera COCTOMT B (DOPMUPOBAHUM CHUCTEMbI XUMHUYECKHX
3HaAHUN — BaXKHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB ¥ TEOPETUUYECKUX TMOJIOKECHHUM,
JOCTYMHBIX O0O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



NPUOOIIEHUM K HAyYHbIM METOJaM TIO3HAHMWS TPU U3YUYEHUH BEIIECTB W
XUMUYECKUX PEaKIui, B (GOPMUPOBAHUY U PA3BUTUU MMO3HABATECIBHBIX YMECHHUHN U
WX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIBHOM W Yy4eOHO-UCCIEI0BATEIbCKOM
JEeSTENBbHOCTH, OCBOCHMM NpPaBWJI 0OE30MacCHOTO OOpallleHHs C BeElIeCTBaMHU B
MOBCEIHEBHOM KU3HU.

[Ipu M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOUIEro 0Opa30BaHUSI BaXKHOE
3HaYEHHE MPUOOPENH TaKUE 1IEJIH, KaK:

— (¢opMHUpOBaHUE WHTEIUICKTyaJlbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHUMH,
CIIOCOOHOM aTanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBHUSIM KU3HU;

—  HampaBJICHHOCTh OOY4YeHHsS Ha  CHUCTEMAaTHYECKOE MPUOOIICHHE
oOydJaronmxcsi K CaMOCTOATENIbHON I103HABATEIbHON NI€ATEIbHOCTH, HAYyYHBIM
METOJilaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— o0ecreyeHue yciaoBHii, CIOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYaIOIIUMUCS
OTbITa PAa3HOOOPA3HON NEATENHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUN), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JEATEIbHOCTH,

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW ©  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUNU OOBACHITH U OICHUBATH SIBICHUS
OKPY>KAIOLIEr0o MUpa, UCIHOJIb3Yysl 3HAHUS W OMNbIT, MOJYyYECHHBbIE MPHU H3YYEHUU
XUMUH, TPUMEHSATh HMX TMPU PEUIeHUH MNpoOJeM B TMOBCEIHEBHOM JXU3HU H
TPYZAOBOM JIESITEIbHOCTH;

— (QopmupoBanue y 0OyyarmMXCs T'YMaHUCTUYECKUX OTHOILICHHH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHUU JUIsi BBIPAOOTKHA HSKOJOTUYECKH
IeJIeCO00pa3HOro TMOBEJEHUs B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXPAaHEHHUs CBOETO 3/10POBbS U OKPYIKAIOLIEH IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBAlUM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCTIMITAHWIO Ha OCHOBE YCBOCHHUS OOINEUETOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIA M HANPaBJICHHOCTH JAbHEUIIEro
oOy4eHHUs.

OO0miee 4YMCIO 4YacoB, OTBEAEHHBIX JJIsI M3y4EHUS XUMHUHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBiseT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYYEHUA

8 KITIACC

IlepBoHayajibHbIe XUMHYECKHE TOHSTHUSI

[Ipenqmer xumun. Posib XUMUM B )KU3HU 4YEIIOBEKAa. XWMHUS B CUCTEME HAYK.
Tena wm BemectBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSTHHE
BeliecTB. [loHsiTHE O MeTOJax MO3HAHUS B XUMHHU. UHCTHIE BEIIECTBA U CMECH.
CrniocoOslI pa3jeneHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XHUMHYECKHX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuyeckas (Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOAHCTBA coOcTaBa BemecrB. (OTHOCUTENbHAs AaTOMHAs Macca.
OTHocuTenbHasE MOJIEKYJIsIpHas Macca. MaccoBasi 40JiE XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHHH.

KommuecTBo BemectBa. Moisib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchbl W 4YHUCJA CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

@u3NYeCKUe U XMMHUYECKUE ABJICHUS. XUMHUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHMsI MacChl BEIECTB. XMMHUUYecKHe ypaBHeHusa. Knaccuduxanus
XUMHUYECKUX PEaKIUil (COeTUHEHUS, PA3I0KEHNUS, 3aMEILICHUsI, OOMEHA).

Xumuueckuii JKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJI0H, MpaBWIaMu pabOThl B JIabOpaTOpuu U
npuéMamMu oOpalleHus: ¢ J1abopaTOpHbIM 000PYAOBAaHUEM, U3YUEHUE U ONMUCAHUE
(Gu3MYecCKuX CBOMCTB OO0pa3lloB HEOPraHMYECKUX BEIIECTB, HaOII0ICHNE
¢usndeckux (IJIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKeE,
KUTICHUE U KOHJACHCAIUSI BOJbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIMBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KUCIIOTOM) SIBIICHU, HaOMI0ICHUE U
OMMCAaHWE MNPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuid (pas3sioKeHHe caxapa,
B3aUMOJICUCTBUE CEPHOUN KHUCJIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (I1) mpu HarpeBanum, B3auMoJIeCTBHUE kele3a ¢ pacTBopoM coiu meau (1),
M3y4eHHE CIOCOOOB pa3jieieHUs CMeced: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHMUE,
BbITIApUBAaHUE, TUCTUIUIAIUS, XpoMaTorpadus, MPOBEICHUE OUYUCTKU MOBAPEHHOM
coiv, HaONIOJEHWE W  ONWCAaHWE  PEe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsT MAacCChl, CO3/IaHUE MOJEJIEH MOJIEKYJ
(IIapoCTEeP>KHEBBIX ).

Baxueiume npeacTaBuTe/ M HCOPraHMYEeCKMX BElIEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucmopon — snemeHT u mpocTtoe
BemecTBo. HaxoknmeHuwe kucmopona B TpUpoje, (DU3UYECKUE W XUMUYECKUE
cBoiictBa (peakiuu rtopenusi). Oxcunbl. Ilpumenenue kucmopoma. CrocoObl



MOJIYYeHUs] KHCJIOpOJa B Jlaboparopud H TIpombliuieHHOCTH. Kpyrosopot
KHcJIopoaa B mpupoze. O30H — auIoTpoIHass MOAU(PUKALIUS KACIOPOAA.

TernoBoit 3 (eKT XMMHYECKOW peakluuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHUE peakiuu. TOIUIMBO: yrojib MU METaH. 3arps3HEHHE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — nsnemeHT W mpocToe BemiecTBO. HaxokaeHue Bomopoaa B
npupojae, Gu3MUeCKue MW XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosnydeHust. Kucnorsl u comnu.

Monsipabiii  00bEM  ra30B. Pacy€Thl 1O XUMHYECKUM YPaBHECHHSIM.

dusnyeckue CBOWCTBAa BOAbL. Boma Kak pacTBOpuTelb. PacTBOpEL
HacepiieHHble M1 HEHAChIIEHHBIE PAacTBOPBL. PacTBOpUMOCTH BEMIECTB B BOJE.
MaccoBas 10Jis BEIIECTBA B pacTBOpPE. XUMHUUYECKHUE CBOMCTBA BOJIbl. OCHOBAHMSI.
Ponp pacTtBOpoB B IpUpoJE U B )KU3HH 4elOBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHenmnit. Oxcunbl. Knaccuduxarus
OKCHUJIOB:  coseoOpa3yionue (OCHOBHBIE, KHUCIOTHBIC, aM{OTEepHbIE) U
HeconeoOpaszyromue. Homenkmarypa oxcugoB. duzmyeckne ©U XUMUYECKUE
cBoMCTBa OKCHIOB. [lorydeHne okCuaoB.

OcHoBanus. Knaccupukauuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. HomeHknatypa ocHoBaHMN. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa kucinor. @usndeckue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctm merammoB H. H. bekerosa.
[Tonydenue KUCIOT.

Comu. Homenknatypa coneil. @u3nuecKue 1 XMMUYECKHE CBOICTBA COJIEH.
[Tonmyuyenue conen.

['eHeTnueckas CBI3b MEXKAY KIACCAMU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEIIECIICHUE COAECPKAHUS KUCIOPOAa B BO3AyX€E, MOIYUYCHHUE,
coOupaHue, pacro3HaBaHHE M U3YYEHHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHHne
B3aMMOJICMICTBUSI BELIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpallleHus TopeHus (Mokapa), O3HAKOMJIEHHWE ¢ O00pa3liaMH OKCUIIOB H
OMMCAaHHWE HUX CBOWCTB, MOJy4YeHUE, COOMpAHHE, PACIO3HABAHUE U U3YyUYCHUE
CBOMCTB BOJIOpoJia (TropeHue), B3auMojencTBue Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUJEOMATEPUATIOB), HAOII0IeHHE 00pa3lioB BEIECTB
KOJMYECTBOM | MOJb, HCCIIEOBAaHUE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C  ONPEAECIEHHON
MacCOBOM J10JIEM paCTBOPEHHOIO BEIIECTBA, B3aUMOJCUCTBUE BOJIBI C METAJLUIAMHU
(HatpueM © KajgblMeM) (BO3MOXHO HCIOJB30BaHUE BUIECOMATEPUAIIOB),



UCCIeIoBaHHEe O0pa3lioB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaAOJI0/IEHUE U3MEHEHHUSI OKPACKH WHIUKATOPOB B PACTBOPAX KUCJIOT U IIETIOYEH,
u3yueHue B3aumojneiicTBus okcuaa meau (II) ¢ pacTtBopoM cepHON KHCIIOTHI,
KHCIIOT C MeTajulaMHd, peaklUHWil HEUTpaln3aluH, IOJyYEHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOT0 METAJUIa JPYTMM W3 PacTBOpa COJIM, PELICHHE
AKCIIEPUMEHTAIIBHBIX 33/la4 N0 Teme «BaxHeumume Kiacchl HEOPraHUYECKUX
COEIMHEHUID.

HHepuoanuyeckuit 3axkoH u Ilepumoamyeckass cucreMa XHUMUYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBA3b.
OKHCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKH KiIaCCU(PUKAIUA XUMHUYECKUX 3JIeMEHTOB. l[loHsatue o
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W IIEIOYHO3EMENbHBIE METaIbI,
raJIOreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aMPOTEPHbIE OKCUIBI
Y TUJIPOKCUBI.

ITeprnonnueckuit 3akoH. [lepronnueckas cucreMa XUMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIMHHOMEpUoAHass  (HOpMBI
[Tepuoanueckon cucrembl xumuueckux diemeHToB Jl. Y. Menaeneesa. [lepruonasl
n rpynnbl. OU3NYECKUH CMBICI MOPSAIKOBOIO HOMEpPA, HOMEpPOB MeEpUoAa M
TPYMIIbI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YeK aToOMOB  TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
ITepuonnueckoin cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuto B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUs paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [lepronnueckoil cuCTeMbl XUMUYECKHUX
JJIEMEHTOB Ui pa3BuTHs Hayku U npaktuku. . Y. MenzaeneeB — yd€HBIM U
rPAXKIAHUH.

Xumuueckass cBs3b. KoBasieHTHast (mojsipHass U HEMOJSIpHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKHUX DJIEMEHTOB. MIOHHAs CBSA3b.

Crenenp  okucieHMs.  OKUCIUTEIBbHO-BOCCTAHOBHUTEIIBHBIE  PEaKIUU.
IIponecchl OKUCIEHUS M BOCCTAHOBIIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIU.

Xumuueckuit IKCnepumenm:

u3yyeHue oOpasloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJECHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEIOYEH, IMPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKHUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMMI
(ropenue, peakiiiy pa3oKeHHsI, COSUHEHUS).

Meswcnpeomemmnuie ceasu



Peanuzanusa MeXNpeIMETHBIX CBSI3€M NpPU U3YYEHUM XMMHU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIONb30BaHWE KaK OOIMX EeCTECTBEHHO-HAYYHBIX
MOHSATHUM, TaK U MOHITUH, SBISIOUIUXCS CUCTEMHBIMU JIJISl OTAEJbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHUHTE3, KiaccuuKalus, MNEePUOAUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusukKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHUE BEIECTBA, Ta3, (PU3NYECKUE BETUUYMHBI, ¢IHHUIIBI
M3MEPEHUS, KOCMOC, MIAHETHI, 3BE3/1b1, COJIHIIE.

buomnorus: dotocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE MOPOJBI,
TMOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUuMH4YeCKas peaKkuus

[Tepunonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB /Jl.
N. MengeneeBa. CTpoeHuE aroMOB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWCTB
XUMHAYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOAOB, KaJIMsl, KaIbLHUS U HX
COCIMHEHUNM B COOTBETCTBUM C MOJIOKEHHEM OJJEMEHTOB B llepuoauueckont
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BeliecTBa: BHAbl XMMHUYECKOW CBSI3U. THUIBI KPUCTANIMUECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUMA KPUCTAIUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccuduxanuss 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pA3JIWYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanuys XuMUYeCKUX peakivii Mo pa3InyHbIM pU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((deKTy, o
M3MEHEHUIO CTEMEHEeW OKHUCICHUS XMMUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYacCTHIO KaTajn3aTopa). JK30- U IHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUUECKUE
YPaBHEHHUSI.

[Tonsitue o ckopocTu XuMUYecKod peakiuu. [loHsiTue 00 00paTUMBIX U
HEOOpaTUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U T€TePOTEHHBIX
peakuusx. [lonarue o karanmse. [lonsitne 0 xumMuyeckom paBHOBecHH. DAKTOPBI,
BIIMSIFOIIME HA CKOPOCTh XWMHMYECKOM PEAKUUH M TMOJOKEHHE XUMHYECKOTO
PaBHOBECHSI.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIC ~ pPEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBlieHHME  ypaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust AINEKTPONUTUIECKON TUCCOUHUALIMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M aHCCOLMALMU BEIIECTB C Pa3IMYHBIMM BUIAMH
xuMHuueckoi cBszu. Crenens aucconuanuu. CuabHbIE U ClIa0ble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIoBuUS MPOTEKAHUS PeaKluii HOHHOTO OOMEHa,
MOJIHBIE M COKpalI€HHbIE HWOHHBIE YypaBHEHUs peakiuid. CBONCTBA KHUCIOT,
OCHOBAaHMM W COJEHd B CBET€ NPEACTAaBICHUA OO0 DIEKTPOIUTHYECKOU
nucconuannu. KadecTBeHHbIE peakuuy Ha MOHBL. [IoHATHE O TUAPOIIN3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMeTauioB (rpadura M amMmasa), CIOXKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakUuu
OT BO3JECUCTBUS PA3NMYHBIX (PAKTOPOB, HCCIECAOBAHUE DIECKTPONPOBOAHOCTHU
pacTBOpPOB BEUIECTB, MpolLecca AUCCOLUMALMM KHCIOT, LIEJI0Ye U coyei
(BO3MOXXHO  MCHOJB30BaHUE BHUJIEO MAaTE€pUAlOB), MPOBEACHUE  ONBITOB,
WUIIOCTPUPYIOUIMX ~ NPHU3HAKM  IPOTEKaHWs  peakuuii HOHHOro  oOMEHa
(oOpazoBanue ocajka, BBIJICJICHHE Trasza, oOpa3oBaHHWE BOJBI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MNPUMEPBl  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropeHue, peakiu pas3ioKEHUs], COEIUHEHUsI), PACIIO3HABAHUE HEOPTaHHMYECKUX
BEIIECTB C IIOMONIBIO KAYECTBEHHBIX pEaKUMWd HA HOHBI, PpEIICHHE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 1 MX cOeIMHEHUS

OO6mast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (pu3nMueckre CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKME CBOMCTBA Ha IPUMEPE  XJIOpa
(B3auMOJeHCTBUE C MeETa/llaMHM, HEMeTaUlaMH, IneraodamMu). XJIOPOBOJIOPO.
ConsiHast KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJydeHUE, NpUMEHEHHE. JleicTBhe
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M 4YesjoBeka. BakHeilllmiue XJIOpuabl U HX
HAax0JICHUE B IIPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CtpoeHune M (u3NUecKHe CBOMCTBA
IPOCTBIX BELECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMU KUCIOPOAA
U cepbl. XuMudeckue cBoilicTBa cepbl. CepoBOmOPO, CTpoeHHEe, (GU3HUYECKUE U
XUMHYECKHE CBOMCTBA. OKCUABI CEPbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, (Quanueckue M XHUMHYECKHE CBOMcCTBa (0Omue Kak
NpEJCTaBUTEN Kjacca KHUCIOT U crenuduyeckue). XHUMHUYECKUE peakiu,
JeKalue B OCHOBE IPOMBIIIJIEHHOTO CIOco0a TMONyYeHUs] CEPHOUM KHCIIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONM CEpHOM KHUCIIOTHI, KAUECTBEHHAs PEAKLINS HA



cynbdar-uoH. HaxoxxneHue cepbl U €€ COCIUHEHUN B Mpupoge. XUMHUYECKOE
3arpsi3HCHUE OKPYXKAIOIICH Cpefbl COCAMHCHHUSMHU Cepbl (KUCIOTHBIC IO,
3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakrepucTtuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
bu3nYeckue u XuMU4eckue cBoicTa. KpyroBopot azora B nmpupojae. AMMHUAK, €ro
bu3nYecKue 1 XMMUYECKHE CBOMCTBA, MoydeHue u npuMenenne. Colld aMMOHUS,
X QU3NYECKUEe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHAs peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoNydeHue, (Pu3nyeckne W XUMHUYCCKHE
CBOiicTBa (00mMe Kak TPEICTABUTENs Kilacca KHUCIOT U crenududeckue).
Hcnonp3oBaHne HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPATbHBIX
ynoopennii. XuMrU4ecKkoe 3arps3HeHUEe OKPYKAIOIIeH cpeibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHUE BO3JyXa, MOYBBl U BOJ0EMOB). Docdop,
ajuioTponHeie Monudukaruu docdopa, U3MUECKHME U XUMHUUYECKHUE CBOWCTBA.
Oxkcup dhocdopa (V) u dhochopHas kucinoTa, GU3HISCKHE U XUMUUISCKUE CBONCTBA,
nonyuenue. McnonpzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapakrepuctuka 3aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTU CTpOEHUs
aTOMOB,  XapakTE€pHbIE  CTEMEHU  OKHUCJICHUSA.  YIJIEpOJ,  aJUIOTPOIHbBIC
MOAM(UKAIINK, PACIPOCTPAaHEHUE B TIPUPOAE, (PUIHUECKHE ¢ XHUMHUUYECKHE
cBoiicTBa. Ancopouusa. Kpyrosopot yraepona B npupojae. OKcuasl yriaepojaa, ux
busznueckue M XUMHYECKHE CBOWCTBA, JIEWCTBHME HA JKUBBIE OPraHU3MBI,
MOJIyYeHHEe W MPUMEHEHHE. DKOJOTUUECKHE MPOOJIeMbl, CBSI3aHHBIE C OKCHIOM
yriepoga (IV), rumoreza r17100albHOTO MOTEIUICHUS KJIMMAaTa, MMApPHUKOBBIN
s dexT. YronpHas KuCI0Ta U €€ CONu, MX (PU3NYECKHEe W XUMUYECKHE CBOMCTBA,
noiydyeHue u npumeHeHue. KavecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHavabHBIE TOHATHSA 00 OPTAaHUYECKHUX BEIMIECTBAX KaK O COCTMHECHHSIX
yriepona (MeTaH, 3TaH, STHIEH, alleTUJICH, 3TaHOJ, TIIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
OPOJIYKTHl UX TMepepadoTku (OEH3WH), UX POJb B OBITY W MPOMBIILICHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHPAX, OCIKaX, YIICBOAaX — M UX
poii B OKH3HM YeNOBeKa. MaTepuallbHOE €JIMHCTBO OpPTraHUYECKUX W
HEOPTaHUYECKUX COCIIMHCHUN.

KpemHunii, ero ¢usnueckue u XUMUYECKHE CBOWCTBA, IOJyYEHUE U
npuMenenue. CoenuHeHuss KpeMmHHsT B mpupoje. OOmme mnpenctaBieHuss 00
okcunie kpemHust (IV) u kpemuueBoi kucnore. CHWIMKAThl, X HCIOJIL30BaHUEC B
OBITy, B MPOMBINIJICHHOCTH. BakHEWIIe CTPOUTEThHBIE MaTepUalbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobiemMbl 6€30MmacHOr0 MCIOIb30BaAHUS
CTPOUTEINIbHBIX MAaTEPUAJIOB B OBCEIHEBHOM KU3HHU.

Xumuueckuii JKCnepumenm:

M3y4eHHE 00pa3lloB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJOPHUJ-UOHBI U HAOIOJEHUE MPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPaXKAOIMKE (U3MUESCKHE W XHUMHUYECKHE CBONCTBA
TaJIOTEHOB M WX COCIMHEHHH (BO3MOXHO HKCIOJIB30BAHUE BUICOMATEPUAIIOB),
O3HAKOMJIEHME ¢ o0pa3naMu XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJICHHE C
oOpasnaMu  ceppl M €€  COCIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), HAONIOJEHUE Mpoliecca OOYTIIMBaHUS caxapa IMoJl IeUCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBlIEHHON CEPHON KUCIOTHI, IPOBE/ICHNE KAUECTBEHHOM peakIuu Ha Cyibdart-
MOH U HaOJIOJeHUEe TpHU3HaKa e€ MPOTeKaHWs, O3HAKOMJIEHHWE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (ochopa M HX COEAMHEHUH (BO3MOXXHO HCIOIb30BaHUE
BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (OCPOPHBIX yIAOOPECHH, MOITyICHHE,
coOupaHue, pacro3HaBaHWE€ ¢ UW3YYEHUE CBOWCTB aMMHUaKa, MPOBEJICHUE
KauyeCTBEHHBIX PEAKIMHA Ha MOH aMMOHHS U PocdaT-uoH U U3ydeHHE MPU3HAKOB
WX TIPOTEKaHUsI, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHONU a30THOUM KUCIOTHI C MEJIBIO
(BO3MOKHO MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Moenen
KPUCTAJUIMYECKNX PEmETOK anmasa, rpadura, (QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM NPOTHBOras3a, MojydeHue, coOMpaHue, paclo3HaBaHUE U H3YyUYCHHE
CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBECHUE KAYECTBEHHBIX PEaklMil Ha KapOOHAT U
CUJIMKAT-UOHBl W H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMEH CUJIMKATHOM NPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenye HeMEeTaIUIbl U UX COCTUHEHUSD.

MeTaJsibl 1 MX COCAUHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuogmueckor cucreMe XUMUYECKMX 3yeMmeHToB [[. U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeTamioB. Mertamndeckas: CBsI3b U
METAJJIMYECKasi  KpPUCTAJUIMYEecKass  pemeTka.  DIEKTPOXUMHUUYECKUU  psif
HanpspKeHU MeTaiioB. OU3nyeckue U XUMUYECKHUE CBOWCTBa MeTaiioB. OOmue
CrocoObl MoyyeHus: MeTawioB. [loHsATHE O KOpPpO3UM METajuIOB, OCHOBHBIE
cnocoObl 3auUThl MX OT Kopposud. CrmaBbl (CTajlb, YyTyH, AIOPATIOMUHUMU,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[IlenoyHbie MeTaUIbL: TIOJIOKEeHHE B lleprnoanueckoit cucTeMe XUMHUYECKUX
anementoB /. M. Menneneesa, CTpoeHHME MX aTOMOB, HAXOXKIACHUE B NPHUPOE.
du3nuecKue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUabl U



TUAPOKCUABI HATpus W Kanud. lIpuMeHeHHne WENoYHbIX METALUIOB M HUX
COCIMHECHMM.

[[lenouyHo3eMenbHbIE METalIbl MarHuii M KaJblMi: IIOJIOXKCHHE B
Ilepnognueckon cucreme xuMmuueckux 3ieMeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B rpupoae. Pu3nueckne 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplusa. BaxHeilive coeauHEHUS Kaiblusg (OKCUJI, TUIPOKCHUMA, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS!.

AJIFOMUHUN: TI0JI0)KeHUE B [IeprondecKoi CucTeMe XUMUYECKUX JIIEMEHTOB
. . Mengneneesa, cTpoeHHMEe aToMa, HaxOoKJICHHE B npupone. Pusndeckue u
XUMHUYECKHNE CBOMCTBA aTlOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHAA W TUAPOKCH]IA
ATFOMUHUSL.

XKeneso: nonoxxenue B lleppoandeckoi cucteMe XuMHUYECKUX dJIEMEHTOB /l.
N. Mengeneesa, CTpoeHHME aroMa, HaxoXAcHUEe B Ipupone. dDusnueckue u
XUMHUYECKUE CBOMCTBA xkene3a. Okcuibl, ruapokcuabl U conu xenesa (11) u xenesa
(IIT), nx cocras, CBOMCTBA U MOTYyYECHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHME C oO0Opa3llaMyd METaNIOB U CIUIaBOB, HUX (PU3UUYECKUMU
CBOMCTBaMH, U3YUYEHHUE  PE3YJbTaTOB  KOPPO3UM  METALUIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA
KaJdbllid W HATpPUs C BOJOM (BO3MOXKHO MCIOJb30BaHUE BUACOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHUS MKEIJIE3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAHHE  BUACOMATEPUAJTIOB), IPU3HAKOB  MPOTEKAHUS
KAQ4ECTBEHHBIX PEAKLIHMI HA WOHBI: MAarHus, KajblUs, aTlOMUHHUS, [IMHKA, JKele3a
(I1) u xeneza (I1I), menu (II), HaOIrOIEHNE M OMKMCAHKE TIPOLIECCOB OKPAIIMBAHUS
IUITAMEHM MOHAMM HaTpus, Kaius MW KalblUug (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEI0BaHNE aM(POTEPHBIX CBOWCTB T'MJIPOKCUAA AIIFOMUHUS
Y THIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «BakHenume
METaJUIbI U KX COCTUHEHHUS.

XuMuA ¥ OKPY:KaLIas cpeaa

BemecTtBa m marepuansl B IOBCEIHEBHOW XM3HHM YENIOBEKAa. be3omacHoe
WCIIOJB30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObiTy. IlepBas momolis npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XHMMHUYECKOEe 3arpsi3HEHHE OKpyKarouleh cpenbl (mpeaernbHas AOMyCTUMAas
KOHIIeHTpalus BemecTs, aaiee — [1/IK). Ponb xuMum B pemieHrn 3K0JI0THYECKUX
pooIIEM.

Xumuueckuit IKCnepumenm:

u3yyeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbIE
MaTepUaIbI).

Meswcnpedmemmnuie ceasu



Peanuzanus MeXnpeaMEeTHBIX CBS3€M NMpU M3y4eHUM XuUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYyYHBIX
MOHSTUN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMU JUI OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01muMe ecTeCTBEHHO-HAY4YHbIE MOHSTHUSA: HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KiacCU(pUKalMs, NEPUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJIENb, SBJICHHUE, ITAPHUKOBBIN
2 peKT, TEXHOIOTHS, MAaTCPHUAIIHI.

®duzuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TONbl, PAJUOAKTUBHOCTh, MOJEKYJA, 3JEKTPUUYECKUUA 3apsi, IPOBOJHUKH,
MOJYNPOBOHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIIINYECKAs
pelérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, npixaHue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yA00peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MTUTATEIbHBIC BEIIECTBA.

I'eorpagusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
N0JIE3HbIE UCKOIAaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA INIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHHs JOCTHTAIOTCS B X0/a€¢ OOYy4YeHHS XWMHH B E€JUHCTBE Y4eOHOU W
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMHU, IPUHSITHIMU B
oOlllecTBE TMpaBWIaMHd M HOPMaMU TOBEJCHUS U CIIOCOOCTBYIOT IMpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIU3AIMU 00YUarOITUXCSl.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYArOUIUXCS
PYKOBOJICTBOBATbCS CHUCTEMON TMO3WTHUBHBIX IIEHHOCTHBIX OpHUEHTALUM W
pacIIMpPEHUE OIbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAYYHOMY HACIEWI0, TMOHUMAHMS 3HAYCHUS XHWMHYECKOM HAYKU B >KU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTH BIAJACTh JOCTOBEPHON HMH(OpManUei o
NEPEAOBBIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHUS] O COLMAIBHBIX HOPMaxX M TMPaBWIAX MEXKITMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOW,  Y4COHOMCCIEAOBATEIbCKOW, TBOPYECKOM W JOPYrUX  BUAAX
JESTENHbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM NEATENBHOCTH TIPH
BBITIOJITHEHUM YYEeOHbIX, TMO3HABaTEIbHBIX 3a/1a4, BBINOJHEHUH XHUMHYECKHX
AKCIIEPUMEHTOB, CO3JaHUU YUE€OHBIX TPOCKTOB, CTPEMJICHUS! K B3aUMOTIOHUMAHUIO
M B3aUMONOMOINM B TPOILECCE H3TOM y4eOHOW MAESITENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJCHHE U TMOCTYIIKM CBOMX TOBApUIIEl ¢ MO3ULIHUH
HPaBCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKNE MPEICTABICHUSI O BEIIECTBE W XUMHYECKOW PEaAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTABIIAIOILINE
OCHOBY I TTIOHUMAaHUs CYIIHOCTH HAYYHOU KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOJBI, B3aWMOCBS3SIX YEIOBEKA C
IPUPOIHON CPENO, O POJIM XMMHUH B TO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HAaBaTEJIbHBIC MOTHUBBI, HANIPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUH IO
XUMUH, HEOOXOAMMBIE HJisi OOBSICHEHUS HAOJIOAAEMbIX MPOILIECCOB U SBJICHUMH,
MO3HABATENIbHON, MH()OPMAIIMOHHOM W YWUTATEIHCKOW KYyJIbTYpbl, B TOM YHUCIIE
HABBIKOB CAMOCTOSITEIBHOM palOThl C y4EeOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEPATYPON, JOCTYNHBIMH TEXHHUYECKUMHU CpEACTBAaMU HMH(GOPMAILIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0 W TO3HAHHUIO, JI0003HATEIbHOCTb, TOTOBHOCTh U
CHOCOOHOCTP K  €amMOOOpa3oBaHWIO, MPOEKTHOM H  HCCIeI0BATENbCKON
JESITEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICEHHOCTH U YpOBHS OOydeHHUS B
JlanbHEHNIIeM;

4) popmMupoOBaHKS KYJbTYPbI 3[10POBbS:

OCO3HaHWE IIEHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HHU, OCO3HAHUE MOCIEICTBUNA U
HEIMPUSATUE BPETHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypECHHS),
HEOOXOAMMOCTH COOJNIO/IEHUS TIpaBWJ O€30MacCHOCTH Mpu  OOpalieHuu ¢
XUMUYECKUMU BEILIECTBAMU B OBITY U PEaNbHON KU3HH;

5) Tpy10BOro BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY MU3YUYEHHIO MPOPECCUil U TpyAa pa3IMuHOIO poja,
YBaXEHUE K TPyAYy M pe3yjbTaTaM TpPYJIOBOH AEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MPEAMETHbIX 3HAHUW 1O XHMHH, OCO3HAHHBIA BBIOOD
UHAUBUIYATbHON TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHus C YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEemHoW npo(ecCHOHAIbHON AeATEIbHOCTH U PAa3BUTUSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(EeCCHOHATIBHOM cpeie;

6) 3K0JI0TNYeCKOro BOCIIUTAHUS

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LICHHOCTU 3JI0POBOIO U
O6e3omacHOoro oOpa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3NYeCKOMY M TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOIIOJCHUS
npaBui 0€30MaCHOrO MOBEJAEHUS MTPU pabOTe C BEIIECTBAMU, a TAKKE B CUTYALHSIX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, MOTydaeMble MPU W3YYCHUH XUMHH, IS
pELIeHUs 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJIHON CPEAOH, IS ITOBBILICHUS
YPOBHS  SKOJOTMYECKOM  KyJbTYpPhl, OCO3HAaHUS TJIOOAJIBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJEeM M MyTeH HMX pPEIICHUs MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDHI

B cocraBe MeranpeaMETHBIX pEe3yJbTaTOB BBIACIAIOT 3HAYUMBbIE s
dbopMUpOBaHHA MHPOBO33PEHUSA OOIEHAYYHBIE TMOHATHS (3aKOH, Teopus,
NPUHLIMII, TUIIOTE3a, aKT, cCUCTEMa, MPOIECC, IKCIIEPUMEHT U APYTOE.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpeIMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHON



Hay4YHOUM KapTHHE MUpA, U YHUBEpCAJIbHbIC yUeOHbIE JEHCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecneunBaloT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHHWIO M OCYIIECTBICHHUIO YYEOHOU
JEeSITeIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIE [1eiicTBUSA

Ba3oBble Joruueckue aeiicTBUA:

YMEHHS HCMOJb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS TMPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATH UX XapaKTEPHBIC
MPU3HAKKU, YCTAaHABIIMBATh B3aUMOCBSI3b C APYTUMHU TMOHSATHUSIMH), HCIOJIb30BATh
MOHATHUS 711 OOBSICHEHUS OTJIEIbHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCU(PUKALMKU XUMHUYECKUX BEIIECTB M XUMHUYECKUX DPEaKIUH,
YCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE paCCYKJEHUs (MHIYKTUBHBIC, JECAYKTUBHBIC, IO aHAJIOTHUH),
JIeNIaTh BBIBOJIBI U 3aKITIOUYEHUS;

yMEHUE TPUMEHSITh B TMPOIECCe IO3HAHMS TMOHATUA (TIPEIMETHBIE W
MeTaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ JJIEMEHTA), XuUMuyeckas (opMyna U ypaBHEHHE
XUMHUYECKON PEaKIuu — MpU PEHICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C YUYETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBISBISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKHA M3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECCTB U XUMHUYECKUX PEaKIIH,
BBIBJISITh  OOILME  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJICTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3oBble ucciienoBarebCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHl B KadyeCTBE HHCTPYMEHTa
MO3HAHUS, a TaKXE B KaueCTBE OCHOBBI Uil (OPMUPOBAHMS THUIOTE3BI IO
MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBIX CYXKJCHUI;

MpUOOpPETEHUE OMbITa IO IUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEICHUIO
VUCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yjbTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MPOJIEIaHHOI paboTe.

Pa6Gora c undgopmanueii:

YMEHHE BBIOMpATh, AHAIU3UPOBATH M HMHTEPHPETUPOBATH HUH(OpPMAILINIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYYaEMYyIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAsE ~ JIUTEpaTypa XHUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIC
nocobusi, pecypcsl WHTepHETa), KpPUTUYECKH OIEHHWBATH MPOTHUBOPEUYUBYIO U
HEJO0CTOBEPHYIO MHPOPMAILIHIO;



YMEHUE MPUMEHATh Pa3IMYHble METOIbl U 3aIpPOChl IPH MOUCKE U 0TOOpE
UH(POPMALlMM U COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOAUMBIX ISl BBIMOTHEHUS
y4eOHBIX U NIO3HABATENIbHBIX 3a7a4 ONpeAeaEHHOro TUMa, TPUOOpETEHUE OMbITa B
00JaCTH  MCHOJIb30BaHUSI MH(OOPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUI,
OBJIaJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMpPaTh ONTUMAJIBHYIO (POpPMY MpeCcTaBiIeHUs UHOPMAIUU U
WUTIOCTPUPOBATh pPEIIaeMble 3aJa4yd HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu hopmamu rpaduKi U UX KOMOUHAIUSMU,

YMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOUW U
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALIUIO O BIMSHUM MPOMBIIIIIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA M TPAHCIOPTa HA COCTOSHUE OKPYXKAIOLIEH MPUPOIHOU
CpEIBlL.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe el CTBUSA:

YMEHHMS 3a/laBaTh BOMPOCHI (B XxojAe auaiora W (Wiau) AUCKYCCHHM) MO
CylmecTBy  oOcyXIaemMoil  TeMbl, (OpMyIHpPOBaTbH CBOM  MPEIOKCHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NIPEJIOKEHHOM 3a/1a4H;

YMEHUSI  NOPEJICTaBIATh  MOJIYYEHHBbIE  pPE3yJIbTaTbl  [MO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTax; JeJlaTh MPE3EHTALUI0
pEe3yJIbTaTOB BBIMOJIHEHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
nabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUsI y4eOHOro COTpYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JCSATENBHOCTH  MNPU  PELICHUU
BO3HUKAIOIIKUX TPoOJieM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBaHUS
no3unui (00Cyx)aeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OINpeAeleHHue KpUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHbIE yHUBepPCcAJIbHbIE YYeOHbIe 1eiiCTBHA:

YMEHUE CaMOCTOSITEIbHO ONpPENENsATh LEIu AESTENbHOCTH, IJIAHUPOBATD,
OCYLIECTBJIATh, KOHTPOJIMPOBATH U MPU HEOOXOIUMOCTU KOPPEKTHPOBATH CBOIO
JeSITENBHOCTD, BHIOMPATh Hanbosee d(PpPpeKkTuBHBIC CITOCOOBI pelieHusT y9eOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
[PEUIOKEHHBIM AJITOPUTM JEUCTBUM IIPU BBINOJHEHUM 33aJaHUNA C Y4ETOM
MOJIyYEHHUs] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yibTaTa 3asBICHHOW €W, YMEHHE
UCII0JIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMble B YCJIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEIbHOIO
COJIEp>KaHusl, YCTAaHOBJIEHHOTO JaHHOW (eaepanbHO pabdouel IporpaMMmoi,
BBIJIETISIIOT: OCBOEHHBIE OOY4YalOIIMMUCS HAy4yHbI€ 3HAHUS, YMEHHUS M CIIOCOObI



AOeiCcTBUM, crneuuduueckue Juisi TpeAMETHOM obmacth  «XHUMHS», BUABI
NESATENbHOCTHY IO  IOJYYEHHUIO HOBOI'O  3HAaHWS, €ro HWHTEpHpPETalHH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHBIX YUYECOHBIX U HOBBIX CUTYyAIIHIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3ybTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOMIMXCA YMEHU:

* PAaCKpbIBATh CMBICI OCHOBHBIX XMMHYECKUX IMOHSATUH: aTOM, MOJIEKYJa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas 0151 XUMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJIAPHBIIA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKasi pPEakius, Kiaccu(ukaius peakiuii: peaxiuu
COCMHEHUSA, PEaKUUU PAa3JIOKEHUs, pEaKUUHd 3aMELICHUS, PEAKLIHUU
0oOMEHa, HK30- U 3HJIOTEPMHUECKHE PEaAKINH, TEIJI0BOU 3PeKkT peakuuu,
SAIpO aToMa, BJEKTPOHHBIM CJIOW aroMa, aToOMHas OpOUTallb, PagUycC
aToMa, XMMHUYECKasl CBA3b, MOJSPHAS U HEMOJISIPHAs KOBAJIEHTHAs CBA3b,
WOHHas CBA3b, MOH, KaTUOH, aHWOH, PacTBOP, MaccoBasl J0Ji1 BELIECTBA
(mpolieHTHAas! KOHIICHTpPAIlUs) B pacTBOPE;

e JWUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IOHATUH H
MPUMEHSATH ITU MOHTHS P ONMCAHUU BELWIECTB U UX MPEBPALCHUM;

e HCIOJIb30BaTh XHUMHUYECKYI0 CHMBOJUKY Ui COCTaBICHUA (POPMYI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e ONpENeNsITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX,
CTENIEHb  OKUCJEHHMsSI  3JEMEHTOB B  OWHApHBIX  COEJAMHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OINPEIEIEHHOMY KIIACCY COEIMHEHUHN IO
dbopmyiaMm, BHUJ XUMHUYECKOM CBs3UM (KOBAJICHTHasT W HWOHHas) B
HEOPraHUYECKUX COEIMHEHHUSX;

e packpeiBath cmbica [lepmommueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBaTh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT MUX MosioxkeHus B Ilepuonnmueckoit cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

e ONUCBHIBATh W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuognueckoit
CUCTEMBbl XHMMHMUYECKHX OJJIEMEHTOB: pa3auyaTh IOHATUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAUEHHUS, KOTOPBIE HMEIOTCA B
tabmuie «lleprmomuueckass cucTteMa XHMHUYECKHX 23iemeHToB J[. .
MenpeneeBa» € YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s/pa, 00Ilee YUCIO 3JIEKTPOHOB
U pacHpeeIeHUE X MO 3JEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHTBI, HEOPraHUYECKHE BEUIECTBA,
XUMUYECKUE peakiuu (10 YHCIy M COCTAaBY YYAaCTBYIOIIMX B PEAKIIHUU
BEIIECTB, MO TETIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXkKIasi ONMMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHMM COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XHUMHYECKUX TMPEBPAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYIO  MAaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »dJIeMeHTa 10 (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJII0 BEUIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MPUMEHSTh OCHOBHBIE OINEpPAIMU MBICIUTEILHON NEATEIIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 00OOIIEHUE, CHUCTEMATHU3AIMIO, KIacCUpUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€M — JJISI M3Y4YEHUS CBOMCTB
BEIIECTB M XUMHUYECKUX pPEaKlUil, eCTeCTBEHHO-HAyYHBIE METO/IbI
MO3HAaHUA — HAONIOACHUE, W3MEPEHHE, MOJEIUPOBAHHUE, IKCIEPUMEHT
(peaJibHBI U MBICIICHHBIN );

clenoBaTh  IMpaBWIaM  MOJIb30BAaHUS ~ XMMHUYECKOW  MOCYIOol |
7a00paTOpHBIM O0OPYJIOBaHMEM, a TaKXe TMpaBujaaM oOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XWMUYECKHX ONBITOB 10 TOJYYCHUIO W COOMPAHUIO
ra3oo0pa3HbIX BENIIECTB (BOJOPOJAa U KHCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C ONPENCIEHHOW MAacCOBOW JOJIEW PACTBOPEHHOIO BEILECTBA,
IJIAHUPOBATb W NPOBOJUTH  XUMHUUYECKHE  DIKCIIEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB LIENOYEH M KHCIOT C IOMOIIBIO NHIMKATOPOB
(makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kiaacce nmpeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

PacCKpbIBaTh CMBIC OCHOBHBIX XHWMHMYECKHX IOHATHM: XUMWYECKUN
DJIEMEHT, aTOM, MOJIEKYJa, HWOH, KaTHOH, AHWUOH, IIPOCTOE BEILECTBO,
CJIIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCJICHUS, XUMHUYECKasl peaKlMsl, XUMUYECKasi CBsI3b, TEIUIOBON 3¢ ekt
peakuuM, MOJb, MOJSIPHBIA  00BEM,  pPACTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAS NHCCOLMALMsA, PEAKIMU HOHHOTO
oOMEHa, KaTajim3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMBbIC W



HEOOpaTUMBbIE pEaKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pPEAKIHUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHE M  BOCCTAHOBJICHHE,
aloTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTaJuInyecKas), KpHUCTAJUTMYEeCKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOM pEaKIUu, MpelebHO JIOMycTUMas
koHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUUYECKUX TOHSITHH H
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJIeHHUS (HOpMYT
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

ONPENEATh BAJIGHTHOCTh U CTEIEHb OKUCICHHS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3JIUYHOrTO COCTaBa, MPUHAJIEHKHOCTh BEUIECTB K
ONpeNeéHHOMY KJacCy COEIMHEHMH 1o (opmysiaM, BUJI XUMUYECKOH
CBA3M (KOBaJE€HTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHHSX, 3aps]l HOHA 10 XUMHUYECKOU (opmylie, XapaKTep Cpeabl B
BOJIHBIX PACTBOPaxX HEOPTraHUYECKUX COCAMHEHUM, TUI KPUCTALTAYECKOU
PEMIETKN KOHKPETHOTO BELECTBA;

packpeiBath cMmbica llepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIKChIBaTh M XapaKTEpPU30BaTh
Tabnuunyio (opmy Illepuogudeckoil CUCTEMbl XUMHUYECKHUX DIIEMEHTOB:
pasznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)y U «mnoOodHas
noarpynna (b-rpynmna)», mansie ¥ OOJNbIIME NEPUOMBI, COOTHOCHUTH
0003HAYEHHUSA, KOTOpbIE HMEIOTCS B MEPHOAMYECKOM Talnuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKaMH  CTPOCHHUS  aTOMOB  XHMHYECKHX
AIIEMEHTOB (COCTaB M 3apsl sapa, oOOIIee YHCIO JJIEKTPOHOB H
pacrpesielieHue HMX 10 JJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOlIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajiblX MEPUOAOB U TJIABHBIX MOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE HJIEMEHTBI, HEOPraHUYECKHE BELIECTBA,
XUMHUYECKHE peakuuu (10 YUCIAy U COCTaBy YYAcCTBYIOLIUMX B pPEaKIUU
BEIIECTB, MO TEIUVIOBOMY 3P (EKTy, M0 U3MEHEHHUIO CTENEHEH OKUCICHHS
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIHME U CIEHUPUUECKUE XUMUYECKHE
CBOMCTBAa MPOCTBIX U CJIOXKHBIX BEIECTB, MOATBEPXKIAs ONUCAHUE
puMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIU;

COCTaBJSATb YPABHEHUS DBJIEKTPOJIUTUYECKOM JUCCOIMALMUA  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINIT HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIOIINX CYyIIECTBOBAHUEC
TCHETHUYECKOU CBSI3M MEK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHiA,
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKMX TIPEBPAIICHUNA B Ppa3IUYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCHTEIIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO0 JJeMeHTa 1o (opmyre
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coOnoaTh  MpaBWia  MOJb30BaHUS ~ XMUMHYECKOM  moCynoll U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakK)Ke TMpaBWia OOpaIleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO0 TIONYYCHHI0 M COOWPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAKa U YTIICKUCIIOrO rasa);

MPOBOJUTh  PEAKIMH, MOATBEPKAAIONIME  KAayeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUI-, OpOMUI-,
uonua-, kapbonat-, Qocdar-, cunmukar-, cynbQar-, THIPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPAX HEOPTAHUUECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OTEPAIMHA MBICTUTEIHPHONW JNEITCIILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0O0O0OIlEHHE, CHUCTEMATU3alMI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — NJIsi W3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIid, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJII0ICHUE, U3MEpEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KITIACC
KosunyecTBo yacos
Ne HaumeHoBaHue pa3iesioB u
Konrtposabubie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero
padoThI padoThI

Pa3nea 1. [leppoHavajibHbIe XUMHYECKHE TOHATHS

Xumus — BakHas 00J1acTb

€CTECTBO3HAHHUSA U
1.1 5 2

IIPaKTUYECKOM EATEIbHOCTH

YyenoBeka
BemectBa u xumuueckue
1.2 . 15 1
peaxiuu
Hroro no pazneny 20

Pa3znen 2. BaxkHeiimue npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB

Bosznyx. Kucnopona. [Tonsitue

2.1 6
00 okcHuaax

29 Bonopoa.llonsitue o kuciorax 2 |
U COJISIX

3 Bona. PactBopsl. [lonsitue 00 5 1 1

OCHOBAaHHUAX

OCHOBHEBIE KJIACCHI
2.4 . 11 1 1
HEOPraHWYECKHUX COCTUHEHUI

Hroro no pazneny 30

Paznen 3. [lepuoanvecknii 3axon u [lepuoguyeckasi cucrema xumudecknx 3jeMenToB /. U. Menna
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIUH




[Tepronueckuii 3aKOH U
[Iepuoanueckas cuctema

3.1 XUMHYeCKHX daeMeHToB Jl. W. !
MenneneeBa. CTpoeHue aroma
XuMudeckas CBA3b.

3.2 OKUCIUTENBHO- 8
BOCCTAHOBUTEIIBHBIC PEAKIIHH

Hroro no pazneny 15
PeszepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOBIIO 68

[TPOI'PAMME




9 KVIACC

HaumeHoBaHMe pa3aesioB U TeM

KoaunuyecTBo 4acoB

Ne n/nt Konrtpoabsnubie | IlpakTuy
nporpamMmmasl Bcero
padoThI padoThI
Pa3nen 1. BemecTBo u XMMHU4ecKHe peakiiun
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 )
' OCHOBHBIX pa3/IeIoB Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XMMUYECKHX 4
' peaximi
13 DNEeKTPOIUTUYECKAs] TUCCOLUALINS. g I |
' XUMHYECKUE PEaKIUU B PaCTBOpax
Uroro no pazneny 17
Paspnen 2. Hemerayuibl M X COCIUHEHUSA
21 OO61as xapakTepuCTUKa XUMHUYECKUX 4 )
’ sanemeHToB VIIA-rpynmnsl. ["anorenst
OO61as xapakTepUCTUKAa XUMHUYECKUX
22 aneMeHToB VIA-rpynmsl. Cepa u eé 6
COEJIMHEHUS
OO0mrast XxapaKTepUCTHKA XUMHUECKUX
23 aneMeHToB VA-rpynmnsl. A30T, pocdop u ux 7 1
COEJIMHEHUS
OO011ast XapaKTepUCTUKA XUMUYECKUX
24 sanemeHToB [VA-rpynnsl. Yriepon u 8 1 2
KPEMHUI U UX COEAMHEHUS
Hroro no pazaeny 25




Pa3gea 3. MeTasljibl M HX COCANHEHU S

3.1 OO6mmue cBOICTBa METAIIIIOB 4

32 Baxnerire MeTajuibl U UX COCITMHEHUS 16
Hroro no pazneny 20
Paznen 4. Xumus u okpy:kawiuas cpeaa

4.1 BeniecTBa 1 MaTepuaibl B )KM3HHU YETTOBEKA 3
Uroro no pazneny 3
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







IHHOYPOYHOE IINTAHUPOBAHUE
8 KITIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4yacoB

KonTpoabubie
Bcero P
padoThbI

IIpakTnyeckune
padoThbI

3

[Ipenmet xumuu. Posib XUMHUM B )KU3HU
yeJioBeKa. Teja U BelecTna

Ilonsatue o METOAaX MMO3HAHUA B XUMHHU

[TpaxkTuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00OpaTOPUN U IPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
000opyiOBaHUEM»

Yucrsle BemecTBa 1 cMech. CriocoObl
pazzaeneHus cMecen

[IpaxkTuyeckas padora Ne 2
«Paznenenue cmeceil (Ha nmpumepe
OUYMCTKU MTOBAPEHHOM COMN)»

ATOMEI 1 MOJICKYJIbI

XUMHYECKHE IIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHUYECKHX JICMEHTOB

HpOCTBIe " CJIOJKHBIC BE€IICCTBA

ATOMHO-MOJIEKYJISIPHOE YUCHHE




10

3aKOH IOCTOSIHCTBA COCTAaBa BEILIECTB.
Xumunyeckas Gopmyna. BaneHTHOCTB
ATOMOB XMMHMUYECKHUX 3JIEMEHTOB

11

OtHOocHUTeNnbHAs aTOMHAas Macca.
OtHocuTenbHas MOJICKYJIsIpHAasd Macca

12

MaccoBas 101 XUMHUYECKOTO
3JIEMEHTA B COEIUHECHUU

13

KonunuecTBo Bemecta. Moib.
MonsipHast macca

14

dusnyeckne 1 XUMHUYECKHUE SIBIICHUA.
Xumuaeckast peaKnus

15

[Ipu3Haku 1 yciioBUs NpOTEKAHUS
XUMHYECKUX PEaKIui

16

3aKOH COXpaHEHUS MacChl BEILECTB.
XHWMHUYECKUE YPABHEHMS

17

Brruncnenus koamdecTBa, MacChbl
BEILECTBA 10 YPABHEHUSIM XUMUYECKUX
peakuui

18

Knaccudukanmst XuMHIECKUX peaKIui
(coenuHeHus, pa3oXeHus,
3aMeIIeHus, OOMeHa)

19

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneauct. O0o0menne u
cCUCTEMATU3aLUs 3HAHUN

20

Kontponbnas padota Nel mo teme
«BeIIIeCTBa U XUMHUYCCKUC pCaKIUm»

21

Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucnopon — aneMeHT u




npoctoe BeniecTBo. O30H

22

dusndeckue 1 XUMHUECKUE CBOUCTBA
KHCIIOpoJa (peaKIuu OKUCIICHHUS,
ropenue). [lonsitue 00 oxcumax

23

CriocoObl mosryueHust KUCIOpoAa B
1abopaTOpPHU M MPOMBIILICHHOCTH.
[Ipumenenue kucnopoaa

24

TennoBoii 3¢ ekt XuMuIeckoit
peaknuy, HOHATHE O
TEPMOXUMHYECKOM YPaBHEHUH, K30~ U
SHJIOTEPMHUUECKUX PEAKINIX

25

TormnuBo (HedTh, yroib U METaH).
3arpsi3HeHHE BO3/IyXa, COCOOBI €To
IpeI0TBPALLICHUS

26

[IpakTuyeckas padora Ne 3 o teme
«Ilomyuenue u cobupanue KMUCIOPOa,
M3YUYEHHE €ro CBOMCTBY

27

Bonopon — aneMeHT U mpocToe
BelecTBO. HaxoxaeHnue B nmpupoe

28

du3ruecKkue U XUMUYECKHE CBOMCTBA
Bosopoa. [IpuMeHenue Boroposa

29

ITonsaTre o KuCIOTaX MU COJIAX

30

Crnoco0bl oTy4eHHs BOOpO/a B
nabopaTtopuu

31

[IpakTuueckas pa6ora Ne 4 o reme
«ITomydenue u cobupanue Bo10po/a,
U3YYEHUE €TI0 CBOMCTBY»




32

MomnsipHblii 005EM Ta30B. 3aKOH
ABorajipo

33

Brruncienus o0n6Ma, KOJIHYECTBA
BEILIECTBA r'a3a MO €ro U3BECTHOMY
KOJINYECTBY BEUIECTBA MM 00BEMY

34

Brruucnenus 006EMOB ra3oB Mo
YPaBHEHHIO PEAKIIMHM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUN Ta30B

35

duznyeckre n XMMHUYECKUE CBOIICTBA
BOJIEI

36

Cocras ocHoBanuii. [Toustue 00
WHJUKATOpax

37

Bopa xak pactBopureins. HacbleHHbIe
Y HEHACBIIIEHHBIE pPacTBOPBI. MaccoBas
JI0JIs1 BEIIECTBA B PaCTBOPE

38

[IpakTrueckas pabota Ne 5 o Teme
«IIpuroToBnenne pacTBOPOB C
ONpeIeEHHON MaCCOBOM AOJIEN
PacTBOPEHHOIO BELIECTBAY

39

KontposbHas padota Ne2 o teme
«Kucnopoa. Bogopoa. Bona»

40

OKcuIpl: coCTaB, KIIacCU(pUKAIIHS,
HOMEHKJIaTypa

41

[TonydyeHue u XuMHUUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(l)OTeprIX
OKCHJIOB

42

OcHoBaHUsI: COCTaB, KilacCu(PUKaIus,
HOMEHKJIaTypa




43

[Tomy4yeHnne u XuMH4YECKHE CBOMCTBA
OCHOBaHUH

44

Kucnotsl: cocras, kiaccudukarnus,
HOMEHKJIaTypa

45

[Tonmy4yenue u XuMHUUYECKHE CBOMCTBA
KHCJIOT

46

Counu (cpenHue): HOMEHKIIATYPA,
CHOCOOBI ITOJTyYEHHsI, XUMUYECKHE
CBOMCTBA

47

[IpaxTuyeckas paborta Ne 6. Pemenne
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIACCHl HEOPTAaHUUECKUX
COEIMHEHUI

48

['eneTnueckas CBsI3b MEXKy KiIaCCaMHU
HEOPraHWYECKUX COCAMHEHU

49

O000I11IeHIE U CUCTEMATU3ALUS 3HAHUN

50

Kontponbhas padora Ne3 o teme
"OCHOBHBIE KJIACChI HEOPraHNYECKHUX
coeMHeHu"

51

[TepBbie NOMBITKU KJIaCCU(PUKAIUU
XUMHUYECKHX 371eMeHTOB. [loHsaTHe 0
rpynmnax CXoIHbIX 3JIEMEHTOB

52

[lepuoauueckuii 3aK0H U
[Tepronnueckas cucteMa XUMUYECKUX
sneMeHToB [. 1. Menneneera

53

[Tepuoapl, rpymIibl, HOATPYIIIBI




Crpoenue aromoB. CocTaB aTOMHBIX

54
saep. M3oTormbl
CrpoeHue 31eKTPOHHBIX 000JI0UYeK

55 aTOMOB 1eMeHTOB lleproanyeckon
cucremsl J[. . Menneneesa
XapakTepucTuka XUMHUYECKOTrO

56 3JIEMEHTA II0 €ro HOJ0KEHUIO B
[Tepnonnueckoii cucreme JI. 1.
MenneneeBa
3nauenue [leproanyeckoro 3akoHa st

57 pa3BUTHS HAyKH U nipakTuku. [1. .
MenpeneeB — y4€HbIN, MTEAror U
rpakJIaHUH

58 DNEeKTPOOTPULIATETLHOCTh AaTOMOB
XUMHYECKHUX DIIEMEHTOB

59 HMNonnas xumudeckas cBsI3b

60 KoBanentnas nonspHas XumMuueckas
CBSI3b

61 KoBasneHTHas HenossipHas XuMU4YecKas
CBSI3b

62 CrelneHs OKUCICHUS

63 OKHUCIINTENHFHO-BOCCTAHOBUTEHLHBIE
peakuuu

64 OKHUCIUTEN U BOCCTAHOBUTEIHN

65 KonTponsnas pabora Ne4 no teme




«Ctpoenne atoMa. XUMHUYECKasl CBSI3bY»

PesepBHeIit ypok. O600IICHNE T

66 CHCTeMAaTH3aIlUs 3HAHUH !
67 PesepBHBIi ypoOK. 06061uueHI/Ie U |
CHCTeMaTH3aIlUs 3HAHUH
68 PesepBHbIii ypoK. 0606EH6HI/IC u |
cucreMarusanus 3HaHUN
OBUIEE KOJIMYHECTBO YACOB I10 68

[TPOT'PAMME




9 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4yacoB

Bcero

KontpouabsHubie
padoThbI

IIpakTHyeckue
padoThbI

JlF:

n3

Ilepnonnueckuil 3aKOH.
[lepuoanueckas cuctema
XUMHUUYECKHX deMeHToB /1. U.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHYECKUX IJIEMEHTOB
MEPBBIX TPEX MEPUOIOB

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX BEIIECTB

Buabsr XxuMu4eckoi CBI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

Konrponsnas padora Nel o teme
«IToBTOpEeHue u yriaydieHne 3HaHUuH
OCHOBHBIX pa3/IeIoB Kypca 8 Ki1acca»

Knaccudukanuss XuMuaecKux
PEaKIHii TT0 pa3IMYHBIM NMPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMHYECKOI
peakmuu. [ToHATHE O TOMOTEHHBIX U
TE€TEPOTEHHBIX PEAKIIMIX

[TousTHEe 0 XUMHYSCKOM paBHOBECHH.

@DaKTOpPBI, BIUSIOIIKNE HA CKOPOCTh
XUMHUYECKON PEAaKIIMU U TI0JI0KEHUE




XUMHYCCKOI'0 paBHOBECHUA

OKHMCIUTENHFHO-BOCCTAHOBUTENLHBIE

9
peakiumn
Teopus 3MEKTPOIUTUYECKON

10 nucconuani. CUIbHEIE U cl1a0bIe
AJIEKTPOJIUTHI

11 HNoHuHbIEe ypaBHEHUS pEAKLIMIA
XUMHUYECKHE CBOMCTBA KUCIOT U

12 OCHOBAaHUH B CBETE MPEACTABICHUIN
00 3JIEKTPOIMTHUCCKOM TUCCOIUAITNH
XUMHUYECKHe CBOMCTBA COJICH B CBETE

13 npeJcTaBIeHU 00
AIEKTPOIUTUYECKON AUCCOITUAIINHI

14 [TonsiTHE 0 rupoOIH3E CONel

15 O0600611IeHNE U CUCTEMATH3AIIHS
3HAHWI
[TpakTnueckas padota Ne 1.

16 «PellieHre SKCIepUMEHTATBHBIX
3a1a9y
Kontponbhas paborta Ne2 o teme

17 «DNEKTPOTUTUYECKAS TUCCOIUALIHS.
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO0m1as XxapaKTepUCTUKA TaJIOTCHOB.

18 XUMHYECKUE CBOKMCTBA HA MPUMEPE
xJjopa

19 XmopoBogopoa. ComnsiHast KUCIIOTa,




XMMHYECKHUE CBOKCTBA, ITOJYyUYCHHE,
MIPUMEHEHHE

20

[Tpaktuyeckas padora Ne 2 o Teme
«ITony4deHue constHON KUCIIOTHI,
U3y4YEHHE €€ CBOUCTBY»

21

Beruncienus no ypaBHeHUSIM
XUMHUYECKHUX PeaKlui, eCIu OJUH U3
peareHToOB JIaH B U30BITKE

22

OO11ast XapaKTepUCTHKA HIIEMEHTOB
VIA-rpynmnst

23

AnnoTtponHbie MOIU(MUKAIIMY CEPHI.
Haxoxnenue cepol U €€ CoeTMHEHU I
B IIpUpoJie. XUMUYECKHUE CBOWCTBA
cephl

24

CepoBo10po1, CTPOCHHUE,
buznyeckre U XuMHUYeCKUe CBOICTBa

25

Oxcupel cepsl. CepHast KUCIIOTa,
(buznyecKre 1 XUMUYECKHE CBOMCTBA,
IIPUMEHEHNE

26

XHUMHUUECKUE PeaKlnH, JeKallue B
OCHOBE MPOMBIIIIEHHOTO CIoco0a
MOJIyYEHUs] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsA3HEHUE
OKPYXAaIOIIEH Cpeibl COEAUHEHHUSIMU
cepbl

27

Brruncinenue MmaccoBOM A0IM BBIX0A
IIPOJIYKTa PEAKIINH

28

OO61as xapakTepuCTHKa HIIEMEHTOB




VA-rpynnsl. A30T, pacCpOCTpaHEHUE
B Iipupoze, Gpu3ndeckue u
XMMHYECKHUE CBOMCTBA

29

AMMUaK, ero Gu3nIecKue u
XMUMHUYECKHE CBOMCTBA, MMOJTyUYeHHUE U
pUMEHEHHE

30

[Tpaktuyeckas padora Ne 3 o Teme
«Ilomyuenne aMmmMuaka, U3y4eHue ero
CBOICTB»

31

A30THas KUCIOTA, e€ (hru3ndecKue u
XMMHUYECKHE CBOMCTBA

32

Hcnonp30BaHre HUTPATOB U COJNEN
aMMOHMS B KAYECTBE MUHEPAJIbHBIX
ynoopenuit. XuMu4eckoe
3arpsA3HEHHUE OKPY KAIOIIEH Cpe/ibl
COCAMHCHHSIMU a30Ta

33

®ocdop. Oxenp pocdopa (V) u
dbocdopnas kucinoTa, GU3NIECKUEC U
XMMUYECKHE CBOWCTBA, OyYCHHE

34

Hcnonp3oBanue pocdaros B
KaueCTBE MUHEPATBHBIX YI0OPCHHUIA.
3arpsi3HeHUue MPUPOTHON CPEIbI
dbocharamu

35

VYraepon, pactipocTpaHeHHE B
npupojie, pusndeckre u XuMUIeCKue
CBOMCTBA

36

Okcuapl yrieposa, ux Gusndeckue u
XUMHUYECKUE CBOUCTBA.




DKosorndyeckue npooIeMsl,
CBsI3aHHBIE ¢ OKcUIoM yriepoza (IV)

37

VYrospHasg KUCIOTa U €€ COU

38

[Tpaktuyeckas padora Ne 4 o Teme
"IlosrydyeHune yriekucioro rasa.
KavecTBeHHas peakus Ha KapOOHAT-

noH"

39

[TepBoHauanbHbBIE TOHATHUS 00
OpraHUYEeCKHX BEILECTBAaX KaK O
COCIMHEHUSAX yIIepoaa

40

erMHI/Iﬁ 1 €ro COCAUHCHUA

41

[Tpaktuyeckas paborta Ne 5. Perenune
JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
«Baxxnenmue HeMeTaIbl U UX
COCIUHEHUS

42

Konrponsnas padota Ne3 o teme
«Baxneime HeMeTalIbl U UX
COCTMHCHUS

43

OO61mas xapakTepuCTUKa XUMHYECKHIX
AJIEMEHTOB — METAJLIOB.
Meramueckas CBs3b U
METAJUINYECKasl KPUCTAIIINYECKAs
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB

44

XUMHUYECKHE CBOMICTBA METAJLJIOB.
DIEKTPOXUMUYECKUN PSIJT
HaIpsHKEHUH METaIOB




OO61mue crnocoOb! NOIyYEHHUS
meTasuioB. CrutaBbl. Beruncnenus no

45 YPaBHEHUSAM XUMUYECKUX PEAKIIUM,
€CJIM OJIMH U3 PEareHTOB COJEPKUT
MIPUMECH

46 ITonsiTHE O KOPPO3UU METAIIIIOB

47 [IIenoynbie METaJIbI

43 OKcubl ¥ THAPOKCUIBI HATPHS U
KaJus

49 [llenoyno3eMeNnbHBIC METAJIIBI —
KaJILIIUA 1 MarHUu

50 Baxxueiiniie coefMHEHUS Kb

51 O00011IeHNE U CUCTEMATU3AIIHS
3HAHUNI

5 JKEcTKOCTE BOIBI M CIIOCOOEI €€
yCTpaHEeHUs
[TpaxTnueckas padota Ne 6 mo Teme

53 "XKEcTKOCTL BOABI M METOEI €6
ycTpaHeHus"

54 ATIOMUHUNA

55 AmMoTepHbIe CBOIICTBA OKCUIA U

THIpOKCHUIA

56

Keneso




57

Oxcuipl, TUIPOKCHUIBI M COJIU JKEJe3a
(IT) n xene3a (III)

58

O00011IeHNE U CUCTEMATU3AIHS
3HAHUU

59

[Tpaktuyeckas paborta Ne 7. Perenune
AKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«BakHenmue MeTauibl 1 UX
COEJTUHEHUS

60

Brruncnenus o ypaBHEHUSIM
XUMHYECKHX PEAKIIHNA, €CITH OJTUH U3
peareHToB J1aH B U30BITKE UITU
COJICPXKUT IpUMecH. Beranciienus
MAacCCOBOM J0JIM BBIXOJa MPOIYyKTa
peaxiuu

61

0O0001eHrEe U cuCcTEMAaTH3 AU
3HAHUH

62

Konrponsnas padora Ne4 o teme
«Baxnenmue MeTauibl M UX
COCIMHEHUS

63

BemectBa u Mmarepuransl B
IIOBCETHEBHOM J)KM3HU YeJIOBEKa

64

XUMHYECKOe 3arpsi3HeHNE
OKPYXaIOIIEH Cpebl

65

Ponb xumuu B penieHun
HKOJIOTHUECKUX MPOOIIeM

66

PesepBHbIii ypok. O6001meHNE 1
cHUCTeMaTU3alurs 3HaHUI

67

PesepBubIil ypok. O0001IeHNE U




cUCTeMaTHU3alus 3HaHUH

PesepBHbIii ypok. O6001eHuE 1

68 .
cucTeMaTH3alys 3HaHUH

OBILEE KOJIMYECTBO YACOB I10O
I[TPOI'PAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YHEHUKA

METOAUYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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