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IHHOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpPOBHE OCHOBHOIO 00mIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 0011Ier0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a taxxe Ha ocHOBe denepanbHO paboueil mporpaMMbl BOCIIUTaHUS
M C Yy4€TOM KOHUEMNUUMU TMpenojaBaHusi ydeOHOro mnpeamera «XUMHUS» B
oOpa3zoBaTenbHbIX opranuzainusax Poccuiickoit denepanuu.

[Iporpamma mo XxumuM nAa€T MpEACTaBICHUE O LENAX, OOIIell cTpareruu
oOy4eHHsl, BOCHHTAHHMS M Pa3BUTUS OOyYAIONIMXCS CpPEACTBAMU y4eOHOTO
npeamera, YCTaHaBJINBAECT o0s3aTeNbHOE IPEAMETHOE COZIEpIKAHUE,
npeAycMaTpUBaeT pPACHOPEACICHUE €ro IO KiaccaM W CTPYKTYpPUPOBAHHUE IO
pasienaM M TeMaM IMpOrpaMMbl MO XUMHH, OINPEIETSAET KOJIUYECTBEHHBIE H
KA4E€CTBEHHBIC XapaKTepUCTHKU COJIEp/KAHMS, PEKOMEHAYEMYIO
NOCJIEN0BATENbHOCTh  M3YYEHUS XUMHM C Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKA  Y4eOHOro  mpoliecca, BO3PACTHBIX
0COOEHHOCTEW  00ywaroluxcsi, OMNpeAessieT BO3MOXHOCTH MpeAaMeTa s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHMsl, a Takxke TpeOOBaHUU K
pe3ynbTaTamM O0ydeHUs] XMMUU Ha YPOBHE 1eel U3yueHus MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-IIO3HABATENbHON JEATEIbHOCTH OOyYaroulerocs MO OCBOCHHIO
y4eOHOTO Co/IepKaHUSI.

3HaHWEe XHUMHUHM CIY>KUT OCHOBOM 1 (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4Jaronierocs, €ro MpeiCTaBlIeHUd O MaTepUaIbHOM €IMHCTBE MHpA, BAXKHYIO
poJib uUrpatroT (GopmMupyeMble XUMHUEH NpPEICTaBICHUS O B3aMMOIPEBPAILICHUSIX
SHEPrud U 00 HBOJIIOLMM BEUIECTB B MPHUPOJE, O IMYTAX PEIICHUs TrI00aJbHbIX
npo0ieM YCTOWYMBOIO pa3BUTHUSL YEIOBEUECTBA — CHIPhEBOM, JHEPreTUYECKOU,
MUIIEBON U SKOJOTUYECKON O€30IacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumumu:

CIIOCOOCTBYET  peaiu3aldd  BO3MOXKHOCTEM  JUii  CaMOpa3BUTUA U
(bopMHUpOBaHUS KYJIbTYpPbI JIMUHOCTH, €€ 0011ei U (PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEJIbHOM  y4yeOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTANIBHBIX UM HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM KM3HU, TaK U B TPO(PECCUOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeHU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIa/IbIBA€T OCHOBBI
LEJOCTHOTO B3IJIs1a HA €AMHCTBO NPUPOJbI U YEIOBEKA, ABJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYalOIIUXCS;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO--
HAay4YHBIM 3HAHUSAM, K IPHUPOJE, K UYEITOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
o0pa3oBaHUE O0yJArOITUXCHI.

JlanHbple HampaBiieHUss B OOYYEHUH XHMHHM OOECHEUYHMBAIOTCS CIEHUPUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOpPbIM  ABISIETCS  NEAaroruuyecku
aJanTUPOBAHHBIM OTpaKEHUEM 0a30BOM HayKM XMMHUM Ha OMpPENEeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO OOIIEro 0Opa30BaHUS OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHATUM XHWMHUU, OCHOB
HEOPraHUYECKOM XUMHHM M  HEKOTOPBIX OTHAEJBbHBIX 3HAYUMBIX MOHSATUN
OpraHUYECKON XHUMUHU.

CtpykTypa cojepaHus MporpamMMbl M0 XUMHHM C(OpMUpOBaHa HA OCHOBE
CUCTEMHOro mnoaxoga K €€ m3ydeHuro. ColepiaHue CKIAAbIBAECTCA U3 CUCTEMBbI



MIOHATHUM O XMMHUUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBbI OHITHI O XMMHUYECKOM
peakiuu. OO0e 53TH CUCTEMbl CTPYKTYPHO OpPraHM30BaHbl 110 TPUHIUITY
MOCJICIOBATEILHOTO PAa3BUTHSI 3HAHUW HAa OCHOBE TEOPETUYECKUX MPEICTaBICHUU
Pa3HOIO YPOBHSI:

— AQTOMHO-MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCET0 €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYE€HHUSI O CTPOCHUHU aTOMa U XMMHYECKOU CBA3U;

— TpeAcCTaBiIeHUNM 00 SIEKTPOJUTUYECKOM JHUCCOLMAIIMU BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO
YPOBHS K JIPyrOMY, BBITIOJHSSI (DYHKIIMHA OOBSICHEHUS U MTPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHHUS U BO3MOXHOCTEN MPAKTUYECKOTO NMPUMEHECHUS U MOJYYEHUS U3YUaeMbIX
BCIIIECTB.

OcBoeHME mporpaMMbl MO  XHUMHHU  CHOCOOCTBYET  (POpPMHPOBAHUIO
MPEJCTABICHUS O XMMUYECKON COCTABIIAIONICH HAYYHON KapTUHBI MUPA B JIOTHKE €€
CHCTEMHOW MPUPO/JIbI, IEHHOCTHOTO OTHOILICHUS K HAyYHOMY 3HAHUIO U METOJIaM
MO3HaHUS B Hayke. M3ydyeHHWe XUMUU MPOUCXOJIUT C MPUBJICYCHHEM 3HAHUM U3
paHee U3YUYEHHBIX Y4eOHBIX mpeameToB: «Okpyxkaromuii Mupy», «buonorus. 5-7
Kiacchb» U «Pu3uKa. 7 Kiaacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOIUT (OPMUPOBAHUE 3HAHUUW OCHOB
XUMHUYECKOM HAayKH KakK 00JacTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
JNEATEIbHOCTH YEJIOBE€KAa M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI.
3agadya y4uyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMHU CHUCTEMbI XHUMHYECKHX
3HAHUW — BaXKHEUIMX (PAKTOB, MOHITUH, 3aKOHOB U TEOPETUUYECKHUX MOJIOKEHUH,
JTOCTYMHBIX 000OIIEHU MHUPOBO33PEHYECKOTO XapakTepa, sA3bIKa HayKH, B
NpUOOIIEHNH K HayYHBIM METOJaM TIO3HAHUS TMPU M3YYCHUU BEIIECTB U
XUMUYECKUX peakiuid, B GOPMUPOBAHUM U PA3BUTUU IO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUH B Y4YCOHO-MO3HABATEIHLHOM M  y4eOHO-HCCIIEN0BATEIHCKON
NEATEeIbHOCTH, OCBOCHUHW IMpaBuil O€30MacHOro oOpallleHusl ¢ BEIIECTBAMHU B
TIOBCEHEBHOM JKU3HH.

[Ipy M3ydyeHHM XMMHUU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUS BaXKHOE
3HaYEHUE MPUOOPEN TaKue e, KaK:

— (opMHUpOBaHHE WHTEIJIEKTYaJbHO pPa3BUTONM JUYHOCTH, TOTOBOM K
caM0oOOpa30BaHMIO, COTPYIHHUUYECTBY, CAMOCTOSITEILHOMY NPUHATUIO PEIICHUH,
CITOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HU,

—  HampaBJICHHOCTh  OOy4YeHHS Ha  CHCTEMAaTHYEeCKOe  IPHOOIICHUE
0o0yJarommuxcsi K CaMOCTOATEIbHOW TIO3HABAaTENbHOW JESATEIbHOCTH, HAYYHBIM
MeToJaM TO3HaHUs, (OPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMHH;

— o0ecreuyeHre yCIOBUM, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0YJarOITUMUCS
OTbITa Pa3HOOOPA3HOM JEATEbHOCTH, IO3HAHUS W CaMOIIO3HAHUS, KIFHOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HA4YEHUE IS
Pa3IMYHBIX BUJIOB JCSATEIbHOCTH;

— (QopmupoBanue oO0mEeH (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAY4YHOM
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHITh U OICHUBATh SIBJICHUS
OKPYXaIOUIEr0 MHUpPA, MCIOJb3ys 3HAHUS U OMNbIT, MOJY4YEHHbIC MPU HU3YYEHUU
XUMUH, TPUMEHATHh UX TIPU PEIICHUH MPOOJIEM B MOBCETHEBHOM KU3HU U TPYI0BOU
JEeSTEIbHOCTH;

— (¢dopMupoBaHre y OOy4YaroOlUXCd TYMAHHUCTHYECKMX  OTHOIIEHUH,
MOHUMAHMS I1IEHHOCTH XHMMHUYECKMX 3HAHUM IS BBIPAOOTKH AIKOJOTHYECKHU



eJeco00pa3HOro TMOBEACHUST B ObITY W TPYJIOBOM JEATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/I0POBbs M OKPYKAIOLIEH TPUPOAHON CPEbL;

—pa3BUTHE MOTHBALMU K OOYYEHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHUS  OOILEYETOBEUECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY mpoduiisi U HANpaBICHHOCTU NalbHEUIIEro
o0yueHus.

OOmiee 4YKCIIO 4YacoB, OTBEAEHHBIX [UJIi M3YyYEHUS XHUMHUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctariseT 170 yacos: B 8 kiacce — 102 yaca (3
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COIEP KXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIC XUMHYECKHUE TOHATHS

[Ipenmer xumun. Ponp XMMUU B KW3HU 4YEJIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemectBa. Du3nueckue CBOWCTBA BELIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHATHE O MeTONAax MO3HAaHUS B XUMHUU. UHCThIE BELIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE dSIeMEHTbl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumuueckas popMyia. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIE€MEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BewlecTB. OTHOcUTENbHAs aToMHasg macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBas 10J1s1 XMMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KomnuectBo BeniectBa. Monbs. MonsipHass Macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHUCJa CTPYKTYPHBIX €IMHHUIl BemniecTBa. Pacuérel mo dopmysnam
XUMHYECKUX COCTUHEHU.

Pu3N4ecKre U XUMHUYECKUE SBJICHUSA. XUMUYECKasi peakuus U €€ MpU3HAKH.
3aKOH COXpaHEHHsI MACChl BEIIECTB. XHUMHUYECKHe ypaBHeHus. Knaccudukarms
XUMHUYECKUX PEaKIUi (COeTUHEHUS, PA3I0KEHHUs, 3aMEIlICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenn:

3HAKOMCTBO C XMMMYECKOW IMOCYJIOHM, MpaBwiiaMu paboThl B jabopaTopuu U
npuémamu oOpanieHus ¢ JIabopaToOpHbIM 00OPY/IOBAHUEM, U3YUEHUE U OMHCAHUE
(du3MYecKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEUIECTB, HAOIIOJCHUE
¢usnueckux (ITUIaBl€HHE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIEHHE W KOHAEHCAIUsl BOJbI) U XUMHYECKUX (TOpEHHE CBEYM, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBHE Mejla C KUCJIOTOW) SIBJICHUM, HAOMI0ICHUE U
OMKCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuui (pas3ioxeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, paszjioKeHHe THMAPOKCHUIA
menu (II) mpu HarpeBaHuu, B3auMojielcTBHE kene3a ¢ pactBopoM conu meau (I1),
U3Y4YEHHE CIOCOOOB pa3/ieJIeHUusi CMEeced: C MOMOUIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIapUBaHUE, AUCTWUISAIUSA, XpoMaTorpadus, MpoBEACHUE OYUCTKH MOBAPEHHON
COJIM, HaONIOAEHWE W  OMNHCaHWE  pPEe3yJIbTaTOB  MPOBEACHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHUE MOJIENEH MOJIEKYJ
(1rapocTepKHEBbIX ).

Baxkueime npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — alneMEHT W MpOCTOe
BeniecTBO. HaxokaeHue Kuciopojga B mOpuponae, (PU3MYecKue M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcunwl. Ilpumenenue xucnopona. CrocoObl
NOJIYYCHHUS] KHUCIOpoJa B JlabopaTopud W MPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aIoTponHast MOAU(PUKALIMS KUCIOPO/Ia.



TernoBoit 3h(deKT XMMHUYECKOW peaklud, TEePMOXUMHUYECKHUE YpaBHEHMUS,
9K30- U DHIAOTEPMHUYECKHE pEaKUUU. TOIUIMBO: yrojlb M METaH. 3arpsA3HCHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u nipocTtoe BemiecTBo. HaxoxieHne Bogopoaa B NpUpoJe,
¢du3nUecKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE, CTIOCOObI oTydeHus. Kucnotsl
U COJIH.

MonsipHbIil 00BEM ra3oB. Pacu€Tel M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoOMCTBAa BOAbl. Boma kak pactBoputenb. PacTBOphI.
HacelllleHHBIE ¥ HEHACBHILIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEHIECTB B BOJE.
MaccoBast 107151 BEHUIECTBA B pACTBOpE. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pacTBOpOB B mpHpoAEe U B KU3HU YenoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsA3HeHne NpupoaHbIX Boa. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccudukanus wneopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTEpHbIE) U
HecosieoOpasyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHYECKUE
CBOKCTBA OKCHUJIOB. [lomydeHne okcuaoB.

OcHoBanusa. Krnaccudukanuss ocHOBaHMM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuM. DU3HMYECKHE M XHUMHUYECKHUE CBOMCTBA
ocHoBaHuu. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. dusnyeckue u
XAMUYECKHE CBOWCTBA KuCIOT. Psp axktuBHocTH MetayuioB H. H. bekerosa.
[Tosryuenue KUCIOT.

Comu. Homenknarypa comneil. @U3MUECKHE U XMMUYECKHE CBOMCTBA COJICH.
[Toyuenue coneu.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHUI.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE OIPENICIICHUE COAECPKAHUS KHUCIOPOJA B BO3MYXE, MOJy4YCHHE,
coOupaHue, pacrno3HaBaHWE W H3YyYEHUE CBOWCTB KHUCJIOPOJAA, HaOIIOJEHUE
B3aUMOJEHCTBUSL BELIECTB C KHUCJIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaiieHus ropeHus (mokapa), O3HAKOMJIEHME C 0Opa3llaMu OKCHIOB U
ONMKMCAaHUE WX CBOWCTB, MOJy4ye€HHUE, COOUpaHHUE, paclo3HaBaHUE U HU3YUYEHUE
CBOWCTB BojopojAa (ropeHue), B3auMojeicTBue Bojaopoaa ¢ okcuaom meau (I1)
(BO3MOXHO HCIIOJIb30BAHUE BUIEOMATEpUAIOB), HAOMIOACHUE OOpa3lOB BEIIECTB
KOJIMYEeCTBOM | MOJb, HCCIEJOBAaHUE OCOOEHHOCTEW pPAcTBOPEHHUS BEIIECTB C
Pa3IMYHONM  PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C  OMNPEACIEHHOU
MacCOBOW JIOJIEH PacTBOPEHHOIO BEIIECTBA, B3aWMOJIECUCTBUE BOJBI C METallJlaMU
(HaTpueM ®W  KajbllueM) (BO3MOXKHO  HCMOJIb30BAaHME  BHJICOMATEPHUAIIOB),
UCCJIeIOBAaHUE O0pa3lO0B HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJI0/ICHHE M3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpaxX KUCIOT U ILEIOYEH,
u3ydeHue B3auMojencTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT C METaJUlaMH, PEaKIUi HEUTpaIu3aluM, IOJYyYeHUE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJHOTO METAJIa APYTMM K3 PacTBOpa COJIA, PEUICHUE
DKCIEPUMEHTANIBHBIX 3a/Jad Mo TeMe «BaxHelmue Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IMepuoagnueckuid 3axkoH U Ilepuoamyeckass cucreMa XHUMHYECKHUX
jieMenToB JI. M. MenneneeBa. CtpoeHue aToMoB. XHUMHYECKAsi CBS3b.
OKHCIANTETIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble TOMBITKM KiIacCU(pUKAIMU XUMHUYECKUX dyeMeHToB. [loHarne o
rpynmnax CxXOJHbIX 3JIEMEHTOB (ILEJIOYHBIE U IEJTOYHO3EMEJIbHbIE METaJLIbl,
raJIoreHbl, MHEPTHBIE ra3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM(POTEpHbIE OKCUIbI
U TUIPOKCHUJIBI.



[lepnoanueckuii 3akoH. Ileprnoanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB [l.
U. Menpaeneesa. Koporkonepuoanas u aymmHHonepuroaHas popmel [leproanueckoit
cuctembl xumuueckux dinemeHToB . WM. Mengeneesa. Ilepuoabl W rpymiibl.
@uU3NYECKHI CMBICII TOPAAKOBOTO HOMEPA, HOMEPOB MEPHO/IA U IPYIIIbI SJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0YeK aroMOB  mepBbiXx 20 XMMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl Jl. M. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 10 €ro MoJioxkeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paanyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB MO IPpyIaM U Nepruoaam.

3nauenue [lepuognueckoro 3akoHa u Ileproanueckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Uil Pa3BUTUs Hayku W npaktukd. [[. M. MenpneneeB — yd€HbId U
IrpaXIaHUH.

Xumuueckass cBs3b. KoBajeHTHass (ToyisipHas W HEMOJSIpHAsl) CBA3b.
DIIEKTPOOTPULIATENHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

CreneHp  OKHUCIICHUS. OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKLIHH.
ITpouecchl OKKCIIEHHsI 1 BOCCTAHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa3loB BEHIECTB METAIOB M HEMETAJJIOB, B3aUMOJECHCTBUE
TUAPOKCUIA IMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, NPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUi
(ropenue, peakiMu pas3ioKeHUs, COSTUHEHNU).

Meosicnpeomemmnule ceazu

Peanmzanuss MeXNpeIMETHBIX CBS3€H IMPU M3YYEHMH XHMUM B 8§ Kiacce
OCYUIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
NOHSATHUM, TaK U MOHATHM, SBJISIOMIUXCA CUCTEMHBIMU I OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAY4YHBIM (hakT, TUIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MEepUOJUYHOCTb, HaOIIO/ICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKUU 3apsij, BEIIEeCTBO, TeJO, O0BEM,
arperaTHo€ COCTOSIHME BEIECTBa, Ta3, (U3MYECKUe BEIUMYHMHbBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, CONHIIE.

buonorus: porocuntes, apixanue, oOuocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TTOPO/bI, MOJE3HbIE
MCKOIMAEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peaKus

[lepuoanueckuii 3akoH. Ileprnoanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHrne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMHYECKUX AJIIEMEHTOB MEPBBIX TPEX NEPUOOB, Kallvs, KaJblUsd U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIO)KEHUMEM 3iieMeHTOB B Ilepuoamueckoil cucreme u
CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XMMHYECKOM CBSA3U. THIbl KPUCTALIMYECKUX
PEETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THUMA KPUCTAJUIMYECKON PEIIETKU U
BUJ1a XUMHYECKOM CBS3U.

Knaccudukanus v HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K pa3IM4HBIM KJIACCAM HEOPTaHUYECKHUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.



Knaccudukanys XuMUYECKUX peakui Mo pa3IuyHbIM MPU3HAKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, IO TEIUIOBOMY 3(ddekrty, Mo
MU3MEHEHUIO CTENEHEW OKHUCICHHS XMMHUYECKHUX AJIEMEHTOB, MO OOpaTUMOCTH, I10
YYaCTUIO KaTalau3aTopa). JK30- U HHAOTEPMUYECKUE PEaKIUU, TEPMOXUMUYECKHE
ypaBHEHMUS.

[lonsitTue o ckopoctu xumuyeckod peakuuu. [loHsiTue 00 0OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakiusix. [IoHsITHEe O TOMOTE€HHBIX U T'eTePOreHHBIX
peakuusx. [loustue o karanuze. [lonstue o xumuueckom paBHoBecuu. dakTopsl,
BIMSIIOIIME HA CKOPOCTh XHUMHUYECKOW pEeaklUMd U TMOJOKEHHE XUMHUYECKOTO

paBHOBECHAL.
OKMCIIMTENIbHO-BOCCTAHOBUTEIBLHBIC pCaKluu, BHCKTpOHHLIﬁ OajaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOM pPCaKIuu. CocraBneHue ypaBHCHI/Iﬁ

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HKCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTUUECKON AUCCOLUUALMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, aHnoHbl. MexaHu3M AUCCOIMALMUA BEIIECTB C PA3NUYHBIMU BUIAMHU
XUMHU4ecKoi cBsizu. CteneHp Auccounanuu. CUIIbHbBIE U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu noHHOro oOMeHa. Y cioBuUsl MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAlIEHHbIE MOHHBIE YypaBHEHHMS peakuuid. CBOMCTBA KHUCIHOT,
OCHOBAaHHI U COJIel B CBETE MPEACTABICHUM 00 3JIEKTPOJIUTUYECKON TUCCOIUAIUY.
KauecTBeHHbIe peakuy Ha HOHBL. [IoHSATHE O TUAPOIN3E COJEN.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHUE C MOJEJSIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BELIECTB — METAJJIOB M HeMeTalyioB (rpadura U anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu OT
BO3JICUCTBUSI  pA3IMYHBIX  (DAKTOPOB, MCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BEIIECTB, MPOIECCA AUCCOLMAIIMH KUCIIOT, IIEN0Yeil U coliel (BO3ZMOKHO
UCIOJIb30BAaHUE BUJIEO MATEPHUANIOB), NPOBEJIECHUE OMNBITOB, WIUTIOCTPUPYIOIIUX
OpU3HAKK TMPOTEKaHUsI peakuuii HOHHOro oOMeHa (oOpa3oBaHHME OCajKa,
BbIJICJICHHE Tra3a, oOpa30BaHHUE BOJIbI), OIbBITOB, WJUIFOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX peakiuuid (rOpeHue, peakiuu pas3ioKeHUs,
COCIMHEHMSI),  pAaCllO3HABAaHUE  HEOPraHWYECKUX  BEIIECTB C  [OMOIIbIO
KAUE€CTBEHHBIX PEAKLNN HA HOHBI, PEIIEHUE DKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTausibl 1 X coOeIMHEHUS

OO6mast xapakTepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pU3MYECKHUe CBOMCTBA MPOCTHIX
BELIECTB — raJIOreHOB. XMMUYECKHUE CBOMCTBA Ha MpUMEpPE XJIopa (B3auMOACHCTBUE
C MeTajulaMM, HeMeTajlamMu, Iienodamu). XiopoBogopoa. ColisiHas KHUCIOTa,
XUMHAYECKUE CBOMCTBa, IOJydeHUE, mnOpumeHeHue. [lelictBue xiyopa H
XJIOPOBOAOPOJA HA OPraHU3M YeJNOoBeKa. BakHelre XJIOpUAbl U UX HaX0XKICHUE B
IpUPOJIE.

OO6mas xapakrtepuctuka 31emMeHTOB VIA-rpynmbel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapakTepHble CcTeneHu okucieHus. CTpoeHue U (PuU3NyYecKHe CBOMCTBA
IPOCTHIX BEIIECTB — KMCIOPOJa U CEPbl. AJUTOTPOIHBIE MOIU(DUKALIMK KUCIOPOJa U
cepbl. Xumuyeckue cBoicTBa cepbl. CepoBolOpoj, CTpoeHHe, (uzmyeckue u
XUMHYECKUEe CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnora, pu3ndecKkue U XUMUUECKHe CBOMCTBA (001Me KaK MpeCcTaBUTENs
KJlacca KHUCJIOT W creudduueckue). XUMUYECKUE PEaKIMH, JIekKAIIUe B OCHOBE
IPOMBIIIIEHHOTO Crnocoba MOJIydeHHUs cepHOM KucnoThl. [IpuMeHeHue cepHOM
kuciaoThl. ConM CepHOM KHUCIOTHI, KadyeCTBEHHAsh peakius Ha Cylab(}ar-uoH.
Haxoxnenue ceppl M €€ COCOMHEHUWHW B TPUPOAEC. XUMHUYECKOE 3arps3HEHUE



OKpYXKaloIllled Cpellbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE OXKIW, 3arps3HEHUe
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.

OO6miast xapaktepuctuka 3jieMeHTOB VA-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHsS. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
dusndeckue u xumMuieckue cpoiictBa. KpyroBopotT azora B npupojie. AMMHUaK, €ro
¢du3nUecKkue U XUMUYECKHE CBOMCTBA, ModyyeHue u npuMmeHenue. Cojid aMMOHUS,
ux Qusnyeckue U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakuus Ha
MOHBl aMMOHHUS. A30THasi KHUCIIOTa, €€ TOJIydeHHE, (PU3NYECKHEe M XHUMHYECKUE
cBoiicTBa (0oOIIMEe Kak TPEACTaBUTEN Kjacca KHCIOT M crnenuduueckue).
Hcnonbs3oBaHrne HUTPATOB U COJIEH aMMOHUS B KAUYECTBE MUHEPAIbHBIX YJIOOPEHUIA.
XHMMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpeibl COEAMHEHUSIMU a30Ta (KUCIOTHbBIE
JOKM, 3arps3HEHUe BO3/yXa, MOYBbl U BOAOEMOB). Docdop, amIOTPONHbIE
moaudukanun docdopa, pusndeckue U xumuueckue cpoiictBa. Oxcun docdopa
(V) u docdopnas kuciaora, GU3NYECKHUE W XUMHYECKHUE CBONCTBA, IMOJIyYEHUE.
Hcnons3oBanue pochaTtoB B kauecTBE MUHEPATIbHBIX YA0OPEHUH.

O6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OcoO€HHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTIEPO/, aJNIOTPONHbIE MOAU(PHUKALIUH,
pacnpocTpaHeHue B mpupojie, Gu3nueckue U XUMUYECKHUEe CBOMCTBA. AcopOLus.
Kpyrosopor yraepoga B mnpupoxme. Oxcuubl yriepoaa, ux (usnyeckue u
XUMUYECKME CBOMCTBA, JICHCTBME Ha JKUBbIE OpPraHU3MbI, IIOJy4YCHHE U
npyUMEHEHUE. DKOJIOTUUECKHe MpoOJeMbl, CBsi3aHHbIE ¢ oKcuaoM yriepoaa (IV),
runoTe3a TJ00aTbHOIO MOTEIUICHUS KiuMaTa, MapHUKOBBIM 3ddext. YronpHas
KUCIIOTa M €€ coJiM, UX (U3MUECKHME M XMMHUYECKHUE CBOMCTBA, MOJY4YEHUE U
npumeHenue. KadecTBeHHass peakuusi Ha KapOoHar-uoHbl. Vcnosib3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIILIEHHOCTH U CEJIbCKOM XO3UCTBE.

[lepBoHavasibHbIE TOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COECIUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HUCTOYHUKU YTIAEBOAOPOAOB (Yroyib, MNPUPOAHBIN ra3, HedTb),
OPOJAYKThl MX TMepepaboTku (O€H3WH), WX POJIb B OBITY M MIPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOJNOTMYECKH BaXKHBIX BEILIECTBAX: XKUpPaX, Oelikax, yriaeBojax — U UX
poJii B OKU3HM UeJNOBeKa. MarepuanbHOe €JUHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COETMHEHUM.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHE CBOWMCTBa, IMOJy4Ye€HUE U
npumeHeHnue. CoequHeHus KpeMHus B mpupoje. O01ue npeacraBieHust 00 oKCcuae
kpemuus (IV) u kpemHueBor kuciore. CHUIMKAThI, UX MCIOJIb30BAHHE B OBITY, B
IPOMBIIIIEHHOCTU. BaxHele cTpouTeNbHbIE MaTepualibl: KEepamMHuKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. I[IpobOimembl  0€30mMacHOTO  MCIOJIB30BAHMS
CTPOUTEIbHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHHe 00pa3lloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
POBE/ICHNE KAYECTBEHHBIX PEAKIUi Ha XJIOPUI-UOHBI U HAONIOJCHUE MPU3HAKOB
UX TMPOTEKaHHUs, OMbITHI, OTpakawolMe (pU3nYeckue W XUMHYECKUE CBOMCTBA
TaJIOT€HOB M HMX COEAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ 00pa3iamMu XJIOpUI0B (TaJIOT€HHUI0B), 03HAKOMJIEHUE ¢ 00pa3iiaMu
ceppl M €€ COENMHEHHSMHU (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
HaOIo/IeHe mpolecca oOyriMBaHUs caxapa Mo JIeWCTBHEM KOHIEHTPUPOBAHHON
CEpPHOU KUCIOTHI, U3yUYEHUE XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOU KHUCIIOTHI,
POBE/ICHUE KAYeCTBEHHOW peakiuu Ha Cylib(aT-uoH U HAOJIIOJEeHUE MpU3HaKa €&
NpOTEKaHMs, O3HAKOMJIEHHE ¢ (U3MYECKUMHU CBOMCTBaMHU a3oTa, (pocdopa u ux
COEIMHEHMH (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3llaMu a30THBIX U
dbochopHbIX yaoOpeHuii, MoJaydyeHHe, coOupaHue, paclo3HaBaHWE U HM3y4YEHUE



CBOMCTB aMMMakKa, MPOBEICHUE KAYECTBEHHBIX pEaKIUM HA HOH aMMOHMS H
dbochar-noH W HU3ydeHHUE TNPHU3HAKOB MX IMPOTEKAHMS, B3aUMOJICUCTBHUE
KOHIICHTPUPOBAHHOM a30THOW KHUCIOTHI C MEAbI0 (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), H3y4YCHHE MOJEJeH KPUCTAUIMUYECKUX PEeHETOK ajiMasa,
rpaduTta, QyiepeHa, O3HAKOMJIEHHE C TIPOILIECCOM aJCOPOIMU PACTBOPEHHBIX
BEIIIECTB AKTHUBHUPOBAHHBIM YIVIEM W YCTPOMCTBOM MPOTHUBOTA3a, IMOJYy4YEHUE,
cobupaHue, pacro3HaBaHWE W M3YYEHHE CBOMCTB YIJIEKHUCIIOTO Tras3a, IMPOBEJCHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI M U3YYEHUE MPHU3HAKOB HUX
MPOTEKAHUs, O3HAKOMJIEHUE C TPOAYKUMEH CHUIMKATHOW MPOMBIIIJIEHHOCTH,
pEIlIeHUE HSKCIEPUMEHTAIBHBIX 3a7au N0 Teme «BaxkHeWllue HeMeTaulbl U HX
COCTUHEHHUA.

MeTaJiIbl H X COEAMHEHHUS

OO6mras XxapakTepUCTUKa XMMHUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nosioxkenus B Ilepuomnueckon cucreme XxuMudeckux diiemeHntoB [l U.
MenpeneeBa U cTpoeHus atoMoB. CTpoeHue MeTamuioB. MeTtamnyeckas CBS3b U
METAUIMYECKAsT KPUCTAJUINYECKas PEeIIETKA. DIEKTPOXUMUUECKUAN psil HAIPSHKEHUM
MeTaioB. dDusnyeckue M XUMHUYECKHE CBoMcTBa MeTawioB. OOIIue CrocoObl
nojydeHuss MetauioB. [loHsATHE O KOpPpPO3WM METAJIOB, OCHOBHBIE CITOCOOBI
3alUThl UX OT Koppo3uu. CruiaBbl (CTajib, YyT'yH, JIOPATIOMUHHUHN, OpOH3a) M HX
IPUMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

[Ilenounble MeTaUIbl: MOJIOXKEHUE B lleproanueckol cUCTEME XUMHYECKHUX
sanemeHToB J[. M. MeHneneeBa, CTpoeHUE HMX aTOMOB, HAXOXKJEHUE B TPHUPOJE.
dusznyeckue U XMMUUYECKHE CBOWCTBA (Ha mpumepe HaTpus W Kaaus). OKcuabl u
TUIPOKCUAB HaTpusi W Kanusa. [IpumMeHeHue WIEeNOYHBIX METAIOB W UX
COE€IMHEHUM.

[[lenouyno3eMebHbBIE  METaJIbl MarHuii W KaJbllMM: IIOJIOKEHHE B
[Tepnoanueckon cucreme xuMudeckux 3yemMeHToB 1. . MenaeneeBa, cTpoeHue nx
aTOMOB, HaxOXJeHHUE B mpupojac. OPU3nYecKue U XMMUYECKUE CBOMCTBA MAarHUsl U
Kanblus. Baxunelme coeMHeHUs Kaablus (OKCUA, THAPOKCH, coin). KECTKOCTh
BOJIbI M CIIOCOOBI €€ YCTpaHEHUS.

AsnroMuHUN: nosiokeHue B I[lepuoanyueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHUE aTOMa, HAaXOXAeHHE B mpupone. duznyeckue u
XUMUYECKUEe CBOMCTBa altoMUHUS. AM(POTEpPHBbIE CBOMCTBA OKCHJIA M THIPOKCHU]IA
AJTIOMUHHUSL.

Kenezo: nonoxenue B Ilepuoanueckoil cucreMe XUMUYECKUX AJIeMEHTOB [I.
N. MengeneeBa, CTpoeHUE aToMa, HaxoXJaeHWE B mpupoae. Duszndeckue u
XUMUYECKue CBOMCTBA ene3a. OKCuabl, THIpoKCcUIbl U conn xenesa (I1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpa3laMM METaVIOB U CIUIABOB, HMX (PU3HUYECKUMHU
CBOWMCTBAMHU, HU3Y4YE€HHUE  PE3YJIbTATOB  KOPPO3UHU  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEM B3aWMOJICUCTBUSA OKCHJIA
KaJbIIMS M HAaTpusi € BOJOM (BO3MOKHO HCIIOJIb30BAHHUE BHJICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB MKECTKOW BOJIbI, MPOIIECCA TOPEHUS KEjle3a B KUCIOPOJE
(BOBMOXXHO  HCIIOJIb30BaHUE  BHUJEOMATEpHaAOB), IPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MAarHus, KalbIUs, alFOMUHUS, [IMHKA, Xkerne3a (11)
u xene3a (II), meau (II), maGmromeHne W omucaHue MPOIECCOB OKpaIllMBaHUS
IJIaMEHUM MOHAMHU HaTpus, Kaiusd MW Kalblusd (BO3MOXKHO HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), HCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB T'UJIPOKCHJIA ATFOMUHHS U
TUJIPOKCUAA LIMHKA, PEUICHHE AKCIEPUMEHTAIBHBIX 33/a4 Mo TeMme «Baxueiime
METAJUIBI U KX COEOUHEHUS.



XUMHA U OKpPYKaILas cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOM »U3HM YesoBeKa. be3omacHoe
MCIOJIb30BAaHUE BEILECTB M XMMHUYECKUX peakiuil B ObiTy. [lepBas momois mnpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XVMMHUUYECKOE 3arpsi3HEHHE OKpYyKarouled cpenbl (MpeAesbHas I0mycTuMas
KOHIeHTpalus Bemiects, aanee — [1JIK). Ponb xumun B pemieHuu 3KOJOTMYECKUX
poOJieM.

Xumuueckuit IKCnepumMenm:

U3ydeHue oOpa3lioB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEpPHbIE
MaTepualbl).

Mescnpeomemmubnie cea3u

Peanuzanuss MexXnpenMeTHBIX CBsS3€d MpU HM3YyYEHUHM XUMUU B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
NOHSTUH, TaK W TOHSTHUH, SBIAIOMIMXCA CUCTEMHBIMU JUJISl OTAEJbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1re ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (aKT, TUMIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KilacCUpUKALMA, MEPUOAUYHOCTh, HAONIOJCHHE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, MOJeNb, SBIICHUE, IAPHUKOBBIN
3¢ eKT, TEXHOIOTHs, MAaTEPHUAIHI.

®duzuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUA, U30TOIIbI,
PaAMOAKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUECKUM 3aps, POBOJHUKH,
NOJIYIPOBOJHUKH,  JTUAJIEKTPUKHU, (POTOAIEMEHT, BEIIECTBO, TeJO0, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUIMYECKas
peméTka, CIjiaBbl, (U3MYECKUE BEIMYMHBI, €IUHULBI HU3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPABbHbBIE
yI00pEeHMs, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TTOPO/bI, MOJIE3HbIE
UCKOIaeMbIE, TOIUIHBO, BOJIHbBIE pPECYpPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOA€¢ OOY4YeHHUs] XMMHUU B €IUHCTBE Y4eOHOU U
BOCIUTATENIBHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHUIUCKUMHU
COLIMOKYJIbTYPHBIMA M JAyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIiecTBe TpaBWJIaMM W HOpPMaMU IIOBEACHUS U CHOCOOCTBYIOT IIporieccaM
CaMOITO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIIUUA O0yYarOIITUXCSI.

JIngHOCTHEBIE pe3yJIbTaThl OTpaXarT TOTOBHOCTD 00yUaroImMXxCcs
PYKOBOJCTBOBATbCS CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUM U
paclIMpeHre ONbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTH4ecKOro BOCIIUTAHUSA:

IIEHHOCTHOI'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY
M HAyYHOMY HACJIEAUI0, MOHMMAHUSA 3HAYCHUS XHWMHUYECKOM HAyKu B IKU3HU
COBPEMEHHOr0 O0OIIeCTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HHQpOpMaIruend o
MEPEIOBbIX JOCTHMXKEHUSX U OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2)rpaskaaHCKoOro BOCIIUTAHUSA:

NPEACTABICHUS] O COLMAJIbHBIX HOpPMax MW MpaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHU B KOJUUICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, y4eOHOUCCIIeI0BATEILCKOM, TBOPUYECKON U IPYTUX BUIAX ACATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOH JEATEIIbHOCTH TIPU BBINOJHEHUH
y4eOHBIX, IO3HABATEIbHBIX 3aJlad, BBIMOJHEHUH XHUMHYECKUX OSKCIEPUMEHTOB,
CO3/IaHUM YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO U B3aUMOIIOMOIIN
B IpOIECCe ITON y4eOHOM JIeSITeIHbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBECHUE
U TIOCTYIIKM CBOMX TOBApUILEW C MO3UIMM HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4ETOM OCO3HAHMUS MOCIEICTBUIN MOCTYNKOB;

3)IEeHHOCTH HAYYHOT 0 O3HAHUA:

MUPOBO33PEHUYECKUE TPEJACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBIAIOLINEC
OCHOBY JUIsl TIOHMMaHUS CYIIHOCTH HAay4YHOW KapTWHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpPa3BUTHUS TPUPOJIbI, B3aMMOCBA3AX YEJIOBEKA C
MPUPOIHOM CPESIO, O POJIM XMMHUHU B TTIO3HAHUM ITUX 3aKOHOMEPHOCTEN;

MIO3HABATEIbHbIE MOTHBBI, HAlPABJICHHbIC HA MOJIyYEHHE HOBBIX 3HAHUW TIO
XUMUH, HEOOXOJUMBIC Il OOBACHEHHUS HaOJI0/IaeMbIX IPOIIECCOB U SBJICHUM,
MO3HABATEIbHON, MH(POPMAIIMOHHON W YHUTATENbCKON KYJIbTYpPhl, B TOM 4YHCJE
HaBBIKOB CaMOCTOSITEIbHONH pabOThl ¢ yYEOHBIMHM TEKCTaMH, CIPABOYHOU
JUTEPATypOM, JOCTYIMHBIMH TEXHUYECKUMH CpEACTBaMH  HMHGOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEeHHMI0O M TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTH K CaMOOOpa30BaHMIO, MPOEKTHOM W HCCIEeN0BATEIbCKON
NeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS OOy4YeHUS B
JlaJIbHEUIILIEM;

4)popmMupoBaHus KYJIbTYPbI 310POBbA:

OCO3HaHWE€ IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOUIEHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HM, OCO3HAHHME IOCIEJACTBUU U
HETIPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOJCHHS aJKOroJis, HAPKOTUKOB, KypeHHs),
HEOOXOJUMOCTH  COOJIFOZICHUs TIpaBWJI OE€30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PeaIbHOMN KU3HU;



5)Tpy10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3Yy4EeHUIO Mpodeccuil U Tpya pa3IMuHOro poja,
YBAKECHUE K TPYAY U pe3yJibTaTaM TPYIOBOM AEATEIHLHOCTH, B TOM YHUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAHWW 1O  XUMHH, OCO3HAHHBIM  BBIOOP
WHJIMBUAYALHOW TPACKTOPUHU MPOJOJDKEHHS 00pa30BaHUsS ¢ yUETOM JTMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEeNHON Mpo(deCCUOHANTBHON AEATeTbHOCTU M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B TPOGECCUOHAILHOU Ccpeie;

6)3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKH IIeJIECO00pa3HOe OTHOIIEHUE K MPUPOE KaK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, MOHMMAaHUE IIEHHOCTH 3J0POBOTO H
0e3ormacHoro oOpasza J>KM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(dbu3nyecKoMy M TICHUXUYECKOMY 3JI0POBBIO, OCO3HAHME IIEHHOCTU COOJIIOJACHUS
npaBuJ1 0€301aCHOTO TOBEJIEHUS TIPU pabOTe ¢ BElECTBaAMH, a TAK)KE B CUTYyaIUsX,
YTPOKAIOIIKNX 3JOPOBBIO U KU3HU JIFOJEH;

CITIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJydaeMble NPU H3YYCHUU XUMHUH, IS
pelleHus 3a/1a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJTHON CpPe/Io, Jis OBBILICHUS
YPOBHSI  DKOJIOTMYECKON  KYJIbTYpbl, OCO3HAaHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEeM W MyTeH MX PEIICHUs MOCPEICTBOM METOJO0B XUMMUH,
AKOJIOTUYECKOTO0 MBIIUIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B IMO3HABATEJIBHOM,
KOMMYHHUKATUBHOW U COIMAJIBHOM TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe wMeTanpeIMETHBIX PE3YJbTaTOB BBIACISIOT 3HAYMMBIC JJIsS
dhopMUpOBaHUS MUPOBO33PEHUSI 00IICHAYUHbIC TTOHATUS (3aKOH, TEOPHs, IPUHITHUIIL,
runoresa, (akt, cucrema, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOpbIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpeJAMETaX M IO3BOJISIIOT Ha
OCHOBE 3HAaHMHI M3 3THX MpeAMETOB (OPMHUPOBATH MPEACTABICHHUE O IICJIOCTHOU
HAy4YHOM KapTWHE MHpA, U YHUBEpCaJIbHbIC y4eOHbIC JAEHCTBHS (ITO3HABATEIIbHBIE,
KOMMYHHUKAaTHBHBIE, PETYISTHBHBIC), KOTOphIE oOecrneunBaoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4YEOHOM
IEITEIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUS

Ba3oBble Jijornyeckue 1eiicTBUA:

YMEHMSI MCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHHUH
3HAHUW: PACKPBIBATh CMBICI XUMUUYECKUX TOHSATUM (BBIACIATh MX XapaKTEpHBIC
NPU3HAKU, YCTAaHABIWBATh B3aUMOCBS3b C APYTUMU TOHSATUSIMHU), HCIIOJIB30BaTh
MOHATHUS I OOBACHEHUSI OTJEIbHBIX (DaKTOB U SBJICHUH, BHIOMpPATh OCHOBAHUS U
KpUTEepUU IS KiacCU(UKAIMA XMUMHUYECKMX BEIIECTB W XHMMHUYECKUX PpEeaKIui,
yCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTUYECKHE pacCykAcHUs (MHIYKTHBHBIC, JTEAyKTUBHBIC, TIO aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHUS

yMEHHUE TIPUMEHSTh B TMPOIECCEe TO3HAHMUS TMOHATHS (NPEeIMETHBIC U
METanpeMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3YEMbIE B XUMUU,
npeoOpa3oBbIBATH ITMPOKO MPUMEHSEMbIE B XUMHUU MOJICJIbHBIC TPEJCTABICHUS —
XUMUYECKUW 3HAK (CHMBOJI dJIeMEHTa), XuMmudeckas ¢opmysia U ypaBHEHHUE
XUMUYECKON peakiuyd — MpU PEIIeHUuH yueOHO-ITO3HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJEIBHBIX TPEACTABICHUN BBIBJISATh M XapaKTEPU30BATH CYILIECTBEHHBIE
IPU3HAKUA U3Y4aeMbIX OOBEKTOB — XMUMHUUYECKHUX BEIIECTB U XUMHYECKUX PEaKIni,
BBISIBJSITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CIEACTBEHHBIE CBSI3M U
MPOTHUBOPEUHS B U3yUAE€MbIX MPOLIECCAX U SBJICHUSX.

Ba3oBnle ucciieqoBarTe/LCKHe JeiCTBUSA:



YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAaue€CTBE HHCTPYMEHTA
MO3HAHUS, a TAKXKE B KaYECTBE OCHOBBI 11 (POPMHUPOBAHUS TUIIOTE3bI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CY)K/ICHHUIA;

npuoOpeTeHre ONbITa MO IUJIAHUPOBAHWIO, OPTraHU3alMd U IPOBEICHUIO
YUEHMUYECKHX DJKCIEPUMEHTOB, yMEHHE HaOdoaTh 3a XOJ0M IIpoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, GOopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUYET O
poJieIaHHON padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMALIUIO
pPa3IMYHBIX BUAOB U (OPM MPEACTABICHUS, MMOIYYaeMYyI0 U3 pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAsE ~ JIUTEpaTypa XUMHUYECKOTO COJEpXaHUsl, CIpPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKHM OLIEHUBATh TMPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;

yMEHUE MPUMEHSTHh Pa3IuyHble METOJIbI U 3alpoChl MpPHU MOUCKE U OTOOpE
uH(pOpPMAIIMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JJIs BBINOTHEHUS
yueOHBIX M TO3HABATENBHBIX 33J[a4 ONPEACIEHHOIO THUIA, MPUOOPETEHUE OIbITa B
0o0JlaCTH  MCIMOJb30BaHMUS  MH(DPOPMAMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpON aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX MTOMCKOBBIX CHUCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTHUMANbHYIO (hOpMY MpeacTaBlIeHUs UHPOPMALIMKU U
WUTIOCTPUPOBATh peIllaeMble 3aJa4d  HECJIOXXHBIMA CXEMaMH, JuarpaMMaMu,
IpyruMu popmamu rpaduKu ¥ UX KOMOUHALIMSIMU;

yMEHUE HCMOJb30BaTh W AaHAJIM3UpOBaTh B IMpolecce Y4YeOHOU U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSIHUE OKpYKaloled MNpupoIHON
Cpelbl.

KoMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUSA:

yYMEHUS 3a/1aBaTh BOINPOCHI (B X0JIe Auanora u (Win) JUCKYCCUHU) TIO CYIECTBY
oOcyxmaemMoil TeMbl, (QOpPMYJIUPOBATH CBOM TNPEIJIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEACTaBIATh  MMOJYYEHHBbIE  pE3yibTaTbl  IO3HABATEIHLHOU
NEeSATEIPHOCTM B YCTHBIX M MHCBMEHHBIX TEKCTaxX; JeJiaTb MpPe3eHTAIUI0
pPE3yJIbTAaTOB BBINOJHEHUS XMUMHUYECKOTO HKCIEpUMEHTa (J1a00OpaTOPHOIO OIbITa,
1abopaTopHOM pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUS y4yeOHOTrO COTPYIHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOH
MO03HABATENILHON U MCCIIEI0OBATEIBCKON AEATENHHOCTU MPU PEIICHUH BO3ZHUKAIOIINUX
npobieM Ha OCHOBE Y4é€ra OOIIMX HMHTEPECOB U COIVIACOBAHMS MO3UIUHN
(oOcyxieHus, 0OMEH MHEHUSIMU, «MO3TOBbIE IITYPMBI», KOOPJAUHAILIMSI COBMECTHBIX
JEUCTBUM, ONpe/ieNIeHue KPUTEPUEB MO OIEHKE KAayecTBa BBINOJIHEHHOW palbOThl U
TpyTue).

PeryisiTuBHbIE YHMBepCcaJbHbIe Y4eOHbIe NeiCTBHUA:

YMEHUE CaMOCTOSTENIbHO ONpEeNesaTh UENH JESITeIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBATh U NPHU HEOOXOJAUMOCTU KOPPEKTUPOBATH CBOIO
NeATEeIbHOCTh, BhIOMpaTh Hanbosiee 3(PheKTUBHBIC CIIOCOOBI pPEIIeHUsT YYeOHBIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOSTENIbHO COCTABJISITh WJIH KOPPEKTUPOBATh
MPEIOKEHHBIM  AJITOPUTM  JEWCTBUM TMPU BBINOJHECHUM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUW 00 H3y4yaeMbIX OOBEKTaX — BEHIECTBAX M PEAKLMSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yjbTaTa 3asBJICHHOW IeJId, yMEHUE
UCIIOJIb30BATh U aHAIU3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATDBI



B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOEHUIO 0053aTEIbHOTO
COJICp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepaibHOM pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBIE OOYYalOIIMMHCS HAay4yHbl€ 3HAHUS, YMEHHS U CIOCOOBI
nercTBui, crnenuduyeckue I NpeaAMEeTHOM obnacth  «XUMHUS», BHUJBI
NEATEIBHOCTH [0  TOJYYEHHIO HOBOTO  3HAHUS, €ro  HHTEpIpPETalnH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K koniy oOydenus B 8 kiacce npeIMeTHbIE pe3yJabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

e PpACKpBIBATh CMBIC] OCHOBHBIX XHMHMYECKHUX MOHSITHUH: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOAHOPOJHAs), BaJIEHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi JI0Ji1 XUMUYECKOIO 3JI€MEHTa B COCAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XUMHUYECKas peakuus, Kilaccuukanus peakuuid: peakiuu
COCMHEHHUS, pEaKUUU PAa3JIOKEHUs, PEaKUUU 3aMElICHUs, peaKuuu
oOMeHa, 2K30- U PHJIOTEPMHUUYECKHE PEaKlUU, TeIUIOBON 3 (eKT peakiuu,
AJIpO aTOMa, AJIEKTPOHHBIN CJI0W aToMa, aTOMHAsi OpOUTalb, PAJAUYC aTOMa,
XUMHYECKasl CBS3b, MOJSIPHAs U HEMOJIIPHAsI KOBAJIEHTHAS CBSA3b, MOHHAs
CBSI3b, MOH, KaTHMOH, aHHOH, pAacTBOpP, MaccoBas [OJs BEIIECTBA
(IpoueHTHasE KOHLIEHTpAIusi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TIOHATHA U
OPUMEHSTh 3TH NOHATHUS MPU ONMCAHUM BELIECTB U UX MPEBPALLCHUIL;

e HCMOJb30BATh XHMMHUYECKYI0 CHUMBOJHUKY JUIsl COCTaBjieHUs (popmyl
BEILIECTB U YPABHEHN XUMHUYECKUX PEAKIIMIL;

e OIpEAeNATh BAJCHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKUCIEHUS  JJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OINPENEIEHHOMY KJIAcCy COEOUHEHHUU 10
dbopmynam, BHJ XUMHYECKOW CBsA3M (KOBAaJIGHTHAs M HWOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMmbica Ilepuoguueckoro 3akona JI. WM. MeHnneneena:
JEMOHCTPUPOBATh IMOHMMAHUE MEPUOJUYECKON 3aBHCUMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT MX MOJOXKeHUs B llepumonnueckoil cucreme,
3aKOHOB COXPAaHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTraJpo;

e OINKCHIBATh M XapakTepuzoBaTh TabmMuHyro ¢opmy I[lepuonnueckoi
CUCTEMBbl XHMMHMYECKHX OJJIEMEHTOB: pa3jauyaTh [OHATHUS  «TJIaBHas
noarpynna (A-rpymnma)» u «mnobdouynas noarpynmna (b-rpynmna)y», mansie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OO0OO3HAYEHHs, KOTOpPhIE HMMEIOTCS B
tabnuie «llepuoanueckass cucrtemMa xumudeckux asnemenrtoB J[. WM.
MeHnpneneeBa» € UYHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS AaTOMOB
XUMHUYECKUX AJIIEMEHTOB (COCTaB U 3apsij sApa, 00IlIee YUCI0 JIEKTPOHOB U
pacipeiesieHue uX 1Mo JIEKTPOHHBIM CIOSM);

e KJACCU(pUUUPOBATH XUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy Y4YAaCTBYIOIIMX B pPEaKIUU
BEILIECTB, 0 TETIOBOMY (D PEKTY);

e XapakTepu3oBaTh (OMHUCHIBATH) OOLIME XWMUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE MPUMEPAMHU MOJEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINA;



MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHMS XUMHYECKHX TIPEBpaIICHUN B
Pa3IMYHBIX yCIOBHSIX;

BBIUMCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOTO »JJIeMEHTa 1o (opMyse COeAMHEHUS,
MaCCOBYIO JIOJIFO BEIIIECTBA B pPaCTBOPE, MIPOBOAUTH PACUETHI 110 YPaBHEHHUIO
XUMHYECKOHN peaKilnu;

IPUMEHSATHh OCHOBHBIC OIEPAIIMH MBICIUTEILHOW AEITETbHOCTH — aHAJHN3 U
CHUHTE3, CpaBHEHHE, OO0OOIIeHHE, CHUCTEMATH3aIMIo, KIACCHU(PHUKAIUIO,
BBISIBJICHHE TPUYWHHO-CIICICTBEHHBIX CBSI3eW — IS WM3YYCHHS] CBOMWCTB
BEIIECTB M XUMHUYECKHUX pEaKIud, €CTeCTBEHHO-HAYYHBIE METOIbI
No3HaHWsI — HAOJMIOACHUE, HW3MEPEHHE, MOJCTHPOBAHUE, IKCIEPUMEHT
(peayIbHBIN 1 MBICIICHHBIN );

CJIEJIOBATh MPaBUJIAM MOJIH30BAHUSI XUMUYECKON MOCYI0H 1 TaOOpaTOPHBIM
o0opymoBaHMEM, a TaKKe TMpaBWJIaM OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINIOJHEHUIO Jab0OpaTOPHBIX
XUMHYECKHUX OIBITOB 10 TIOJYYEHHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(Boopoa W KHCJIOPOJa), MPUTOTOBJIICHHUIO PACTBOPOB C OINpeAenEHHOU
MacCOBOHM J0Jieli PacTBOPEHHOTO BEIECTBA, IUIAHUPOBATh M TPOBOJUTH
XUMHYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IMICIOYEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (Takmyc, heHondTaaernH, MEeTUIOPAHK U

Tpyrue).

K koHity oOydenus B 9 kiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XUMHMUYECKHUX TOHATUN: XHWMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJla, WOH, KAaTUOH, AHHUOH, MPOCTOE BEIIECTBO,
CIOKHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasi peaKkilys, XUMHUUecKasi CBsI3b, TEIJIOBOU 3¢ ekt
peakuuu,  MOJb,  MOJSIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIMTHI,
HEAJIEKTPOIUTHI, BJIEKTPOIUTHYECKAS OUCCOLMALMSA, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U
HeoOpaTUMbIe PEAKIUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHCIIUTEIb, BOCCTAHOBUTEINb, OKUCIICHHE U BOCCTAHOBIICHHUE, aJUIOTPOTIUS,
aM(OTEPHOCTb, XUMHYECKas CBSI3b (KoBajIeHTHas, WOHHAs,
METaNInYeCcKasi), KpUcTaJUIM4ecKas: peréTka, KOppo3usi METaIOB, CILJIaBhbl,
CKOpPOCTh XMMHUYECKOW PpEAKUHH, MPEAETbHO AOIMYCTUMAas KOHLIEHTpAIUs
ITJIK BemiecTBa;

WJUIFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATHU U
OPUMEHSTh 3TH NOHATHUSA NPY ONMCAHUU BELIECTB U UX MPEBPALLICHUI;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJiIi COCTaBlieHUs (opMyi
BEILIECTB U YPABHEHNI XUMHUECKUX PEAKIIMIL;

ONPENEIIATh BAJEHTHOCTh U CTENEHb OKUCIECHUS XUMUUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAIJIEKHOCTh BEHIECTB K
onpenenéHHOMY KJaccy COEQUHEHUM Mo (opmyliaM, BUA XHUMHYECKOU
CBA3U (KOBaJeHTHas, MOHHAs, MeETaUIMuecKasi) B HEOPraHUYEeCKUX
COCIMHEHMSIX, 3aps]l MOHA MO0 XMUMHYECKOW ¢dopmyie, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUM, TUIl KPUCTAJUIMYECKON
PEETKN KOHKPETHOT'O BEILIECTBA;

packpbiBath cmbici Ilepuomumueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUChIBaTh W XapaKTepU30BaATh
tabnuunyo Gopmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:



paznuyaTh MOHATUS «MaBHas mnoAarpynmna (A-rpynma)» U «mnoboyHas
noarpynmna (b-rpynna)», wmanbsie U OoOdbIIME MEPUOMABI, COOTHOCHUTH
0003HauYEHHUsA, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIHIIE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apan  sanapa, oOlee 4YHuCIO DJIEKTPOHOB U pachpelefieHue HUx 10
AJIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB AJIEMEHTOB M HX COEIMHEHUU B Mpeesiax MajiblX MEepUOIOB U
[JIaBHBIX TOJTPYIII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJacCU(UIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BEIleCTBa,
XUMUYECKUE peakiuu (10 YUCIY M COCTaBy Y4YACTBYIOIIMX B pPEaKIUU
BELIECTB, MO TEIIOBOMY 3(PQEKTy, M0 MU3MEHEHUIO CTENEHEH OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBaTh) OOIKME M CHENU(PUYECKUE XUMHYECKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, IOATBEP)KIAsi OIMHCAHUE
OpUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKIHii;

COCTABJISITh ~ YPABHEHMSI  DJIEKTPOJMTHUUECKOW  JTUCCOIMAIMU  KHUCIIOT,
1IEJIOYEN U COJIEU, TTOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMA MOHHOTO
oOMeHa, YypaBHEHHS peaklui, MOATBEPXKIAIOIUX CYIIECTBOBAHUE
TFeHETUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3IUYHBIX KIACCOB;

pacKpbIBaTh  CYUIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUH
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCca ATUX PEaKIIUiA;
IPOrHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS,
BO3MOXHOCTH NPOTEKaHUS XUMUYECKHUX TMPEBpPAlIEHUN B pPa3IUYHbIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHMYECKOro »3JieMeHTa 1o (GopMyse COEIUHEHHUS,
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI IO YPABHEHUIO
XUMUYECKOUN peaKInu;

coOJII0/1aTh MPaBUJIA TOJIb30BAHUSI XUMHUYECKOW TOCYJI0M U J1ab0paTOpHBIM
o0opyJoBaHMEM, a TakXKe IMpaBuja oOOpalleHus] C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKUHMSMU IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTMBITOB IO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHMaKa 1 yTJIeKUCIIOro ra3a);

POBOJUTH PEAKIMH, MOATBEPKIAOIINE KaYECTBEHHbBIN COCTaB Pa3IMYHbIX
BELIECTB: PAcClO3HaBaTh OMBITHBIM MYTEM XJIOpHUA-, OpoMHUA-, HOIUI-,
kapOoHnat-, ¢docdar-, cunukar-, cynabdar-, TUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBl M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pPacTBOpaxX HEOPTraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE ONIEPAIIMHN MBICIUTENLHON NEATeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIUIO, BbISIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSA3€H — Il M3Y4YEHUS CBOMCTB BEIIECTB M XMMHUYECKHUX
peaklMii, EeCTECTBEHHO-HAYYHbI€ METOJbl TO3HAHUS — HAOJIOJEHUE,
U3MEpEeHre, MOJCIUPOBAHUE, IKCIEPUMEHT (peasibHbIi M MBICICHHBIN).
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MPOBEPSAAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHON ITPOTPAMMBI

8 KUIACC

KoanposepsieMorope3yJjbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOB-
HOI1 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOTI'0 0011ero 00-
pa3oBaHus

IIo Teme: ((HepBOHa‘-Ia.HBHBIG XUMHNYCCKUC ITOHATHA)

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IOHSTHH: aToM,
MOJIEKYJIa, XUMHUYECKHUI 3JIEMEHT, TPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOPOAHAS M HEOAHOPOJHAs), BaJICHT-
HOCTb, OTHOCHUTEJIbHAsI aTOMHAsl U MOJIEKYJISIpHasl Macca, KOJIH-
YeCTBO BELIECTBA, MOJIb, MOJISIpHAS Macca, MaccoBast AOJIS XH-
MHYECKOT0 3JIEMEHTa B COEAMHEHUH, MOJISIPHBINA 00BEM, XUMU-
YyecKas peaklus, KIacCU(pHUKAIMs PeaKIUid: peakluu coelnHe-
HUS, PEaKLIUU Pa3JIoKEHUs], PEaKllUi 3aMELIeHUs], PEaKIUU 00-
MEHa, 3K30- M 3HJIOTEPMHUYECKHE PEaKLUH, TEIIoBoi 3¢ddekt
peakiyM, pacTBOp, MaccoBas J0js BellecTBa (MPOLIEHTHas
KOHIIEHTpALUs) B pacTBOpPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX ITOHS-

1.2 TUA ¥ MPUMEHATHh ATH MOHATUS NPU ONKMCAHUM BEIIECTB U UX
MPEBPALLECHU I

13 UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJII COCTaBJICHUS
(dbopMyI BenecTB U YpaBHEHUI XUMHUECKUX PeaKLnil
PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacChl BELIECTB, I0-

1.4 CTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa
ABoraapo

15 OIpEeJIeNIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX CO-
€IMHEHUAX

16 KJ1acCU(UIUPOBATh XUMUYECKUE PEeaKIIUH (II0 YUCITY U COCTaBYy
YUYaCTBYIOIIMX B PEAKLIUHU BELIECTB, IO TEINIOBOMY YPQEKTY)

17 BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Mac-
Chl BEIIECTB

18 BBIUHCIISITH MAacCCOBYIO JIOJI0 XMMHYECKOI0 3JeMeHTa Mo (op-
MyJI€ COEJUHEHMS,

1.9 BBIYUCIIATH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOJIO-

1.10 JIEHUE, U3MEPEHNE, MOJIEIMPOBAHUE, IKCIIEPUMEHT (PEabHBIN
Y MBICJICHHBIN )

) [To teme: «BaxHeiire npeacTaBUTENN HEOPTraHUYECKUX Be-
LIIECTBY

71 PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHUN: OKCH,
KHCIIOTa, OCHOBAaHUE, COJIb

29 OTIpEeAENATh MPUHAJIKHOCTh BELIECTB K ONPEAeTIEHHOMY

' KJ1accy coeIMHeHU 1o hopMyIam
2.3 KJIaCCU(PUITUPOBATHHEOPTaHNIECKHUEBEIIIECTBA
2.4 XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA




BEIIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIKIAsl OMMMCAHKUE TTPUME-
paMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XMMHUYE-
CKHMX PEAKIHI

2.5

MIPOTrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka-
YECTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
MPEBPALICHUI B pa3IUYHBIX YCIOBUSAX

2.6

ClIeZIOBaTh MpPaBUJIaM I10JIb30BaHMsS XUMHUYECKOW IMOCYAOH U
nabopaTopHBIM 000pYyIOBaHKMEM, a TAaKXKe IMpaBHiaM obparie-
HUS C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMH IO BBI-
MIOJTHEHUIO J1a0OpaTOPHBIX XWMHYECKHX OIBITOB IO IMOJyYe-
HUIO M COOMpPaAHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOAA M KH-
CJIOpoAa), IPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON Macco-
BOM JT0JIEH pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U MPOBO-
IUTh XUMUYECKHE SKCIIEPUMEHTHI TI0 PACMO3HABAHUIO PACTBO-
pPOB IIeJIOYEH M KHUCIOT C MOMOILBI0 MHIMKATOPOB (JIAKMYC,
beHondrasent, METUIOPAHXK U APYTHe)

2.7

IIPOBOJUTH PACYETHI II0 YPABHEHUIO XMMUYECKON peaKIuu

ITo Teme: «llepmonnueckuit 3axoH u Ilepuonnueckas cucrema
xumuueckux 3emMeHToB . . MenaeneeBa. CTpoeHHMEAaTOMOB.
XUMUYeCKasICBI3b. OKuCIIUTEIIHFHO-
BOCCTAHOBUTEJIbHBIEPEAKIIUN

3.1

PaCKpBIBATH CMBICII OCHOBHBIX XWUMHWYCCKUX MOHSATHIH: AApPO
aToMma, dJEKTPOHHBIM CIION aToMma, aTOMHAasi OpOUTaNIb, paguyc
aToMa, XUMHUYCCKad CBA3b, NOJIApHAA U HCHIOJIIpHAsA KOBAJICHT-
Hasi CBSI3b, JEKTPOOTPULIATEIILHOCTh, HOHHAS CBS3b, UOH, Ka-
THUOH, aHUOH, CTCIICHb OKHMCJICHUA

3.2

KJ'IaCCI/I(1)I/II_[I/IpOB&TLXHMH‘IGCKHGE)HGMGHTBI

3.3

OIMCHIBATh U XapaKTepu3oBaTh Tabmuunyo ¢opmy [lepuoan-
YEeCKOW CHCTEMBI XUMHUYECKHUX JJIEMEHTOB: Pa3IN4aTh MOHATHS
«rnaBHas noarpynna (Arpynma)» U «o0o4yHas MOArpyIa
(brpymma)», «Maabie» U «OO0JIBIIHE) TIEPHOIBI

34

packpsiBaTh cMbich [lepuoanmdeckoro 3akona .M. Menaenee-
Ba: JICMOHCTPHUPOBATH NOHHUMAHUC HGpHOI[H‘IGCKOfI 3aBUCHUMO-
CTH CBOMCTB XMMMYECKUX 3JIEMEHTOB OT UX mosoxeHus B [le-
PHUOAMYECKOU CUCTEME

3.5

COOTHOCUTH 0003HAYCHHUS, KOTOphIe UMetoTcs B Tabnuie «Ile-
puoauyeckas cucteMa xumuuyeckux snementoB J[.M. Menge-
JIeeBay C YHUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsij slpa, o0IIee YHcIio
3JICKTPOHOB M PACHpeIeSICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM)

3.6

ONMpCACIIAThL CTCIICHb OKHCJIICHHA 3JICMCHTOB B 6I/IHapHI)IX Co-
CANHCHUAX

3.7

OTIPECTISATh BUJl XUMHUECKOHN CBS3M (KOBaJICHTHAsI M MIOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSX

9 KVIACC

KoanpoBepsieMorope3syJibTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yabTATHI OCBOCHUSI OCHOB-




HOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOTI'0 00111ero 00-
pa3oBaHus

IIo Teme: ((BGH_IGCTBO U XUMHWYCCKAs pCAKIIUA»

1.1

PACKPBIBATHE CMBICI OCHOBHBIX XUMUUYCCKHUX IIOHATHH: pacTBop,
ANEKTPOJIUTBI, HEINEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAsT UCCO-
[UaIusl, peaKiui KOHHOTO 0OMEHa, KaTalln3aTop, XUMHUYECKOE
paBHOBecHE, OOpaTHMMbIE W HEOOpATHMBIC PEAKIIMH, OKHCIIH-
TCIIbHOBOCCTAHOBUTCIIBHBIC PCAKIIUH, OKUCIUTCIIb, BOCCTAHO-
BUTEJb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AINIOTpONHUsL, am(oTep-
HOCTh, XUMHUYCCKAaA CBA3b (KOBaJIeHTHaH, HOHHAas, METAJIJIN4YC-
CKasl), KpucTajinyeckas pemérka, CrjiaBbl, CKOPOCTh XUMHUYE-
CKOW peaKuuu

1.2

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX ITOHS-
TUA ¥ NPUMEHATHh TH MOHATUSA NPU ONKMCAHUM BEIIECTB U UX
MPEBPALLECHU I

1.3

COCTaBJISITh YPABHEHUS 3JEKTPOJUTUUYECKON TUCCOIUALIUU KH-
CJIOT, IIEJIOYEH U COJICH, MOJIHBIE M COKpAIIEHHBIE YPAaBHEHUS
peaxiuiit HFOHHOTO OOMeHa

1.4

pacKpbIBaTh  CYIIHOCTh OKHCIIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuii MOCPEeICTBOM COCTABJICHUS JJICKTPOHHOTO OalaHca
ATUX peaKIui

1.5

MIPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUUYECKOM peakiuu

ITo temam: «HeMeTamisl 1 Ux coequHeHUs» U «MeTalUIbl U UX
COEITUHEHUSI

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIME U CHeU(PUUECKHE XU-
MHUYECKHE CBOMCTBA MPOCTBHIX W CIOXHBIX BEIIECTB, IMMOATBEP-
KJIas ONMHMCAHWE MPUMEpPaMH MOJIEKYJSIPHBIX M MOHHBIX YpaB-
HEHUI COOTBETCTBYIOIIUX XUMMUYECKUX PEAKIINI

2.2

COCTaBJISITh YPAaBHEHUS PEAKIUH, MOATBEPIKIAIOIINX CYIIECT-
BOBAaHHME N'€HETUYECKON CBSI3U MEXIY BEIIECTBAMHU PA3IUUYHBIX
KJIACCOB
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IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HX
CTPOEHHUs, BO3MOKHOCTU IPOTEKAaHUs XUMHUYECKHUX IIpeBpalie-
HUMU B pa3JIMYHBIX YCIOBUSX

24

CIIeZIOBaTh TPABUJIaM IOJIb30BAHHMS XWMHUYECKOW IMOCYIOH U
nmabopaTopHBIM 000pYyTOBaHUEM, a TaK)Ke IpaBUiIaM oOparie-
HUS C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBI-
MIOJTHEHHIO J1a00pPAaTOPHBIX XWMHUYECKHX OIBITOB MO MOJTyYe-
HUIO U COOMPaHMIO Tra3000pa3HBIX BEIIECTB (AMMHAKa U yIie-
KHCJIOTO Ta3a)

2.5

MIPOBOJIUTH PEAKIINH, TIOATBEPIKIAIOIINE KAYeCTBEHHBI COCTaB
Pa3JIMYHBIX BCHICCTB: PACIIO3HABATH OIBITHBIM HYTGM xJjopuna-,
Opomun, noaua, kapoonar, pocdar, cumkart, cynbdar, THAPO-
KCUIOMWOHLBI, KaTUOHBI aMMOHHA, HOHBI H3YUCHHBIX MCTAJLIIOB,
MPHUCYTCTBYIONINE B BOJIHBIX PAacTBOpPaxX HEOPTaHUYECKUX Be-
IIECTB

ITo Teme: «XuUMUS U OKpYXKAIOLIas cpeaay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHuUecKuX moHsTui: ITJK




BCIIICCTBA, KOPPO3HA METAJIIIOB

3.2

IIPUMEHATh OCHOBHBIE OIIEPALIMH MBICIIUTEIbHON JESTEIbHOCTH
— aHaIW3 U CHHTE3, CpaBHEHHUE, 00001IeHNe, CUCTEMATHU3AIIHIO,
BBISIBJICHUE IIPUYMHHO-CJICICTBEHHBIX CBS3E€U — IUISl M3Y4YCHHUS
CBOMCTB BELICCTB U XMMHUYECKUX PEAKLMM; €CTECTBEHHOHAYY-
HbI€ METOIbl IO3HAHUS — HAOJIO/IEHHE, U3MEPEHUE, MOIETHPO-
BaHUE, YKCIICPUMEHT (peaJIbHbIA U MBICIICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC
Kon ITpoBepsieMmbliidjieMeHTCOEPKAHUS
1 [TepBOoHAYAIBHBIEXUMUYECKUETIOHTUS

[Ipenmer xumuun. Ponb XMMHUM B )KM3HU 4YeNIOBEKAa. XUMUS B CUCTEME Hayk. Tena u Be-

1.1 .
niectBa. PU3NYECKUECBOMCTBABEIIECTB. ArperaTHOECOCTOSIHUEBELIECTB

[TonsiTHE 0 MeTOMax MO3HAHUS B XUMHUH. YuCThIe BenecTBa U cMecH. CriocoObl paszene-

1.2 .
HUS cMecel
13 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHThI. CUMBOJIBI XUMUYECKUX 3J1eMEHTOB. [Ipo-
' CTBI€ U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOCYUEHUE
Xumudeckasi hopmyia. BaJeHTHOCTP aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSH-
14 CTBa cocTaBa BEIIECTB. OTtHocuTENbHAS aTOMHas Mmacca.
' OTHOCHUTENBHAAMOJIEKYJISIpHAsiMacca. MaccoBas 10X UMHYECKOT03JIEMEHTA B
COCIMHEHUU
15 KonuuectBo BemiectBa. Monb. MonsipHass Macca. B3auMOCBsI3b KOJIMUECTBA, MAcCChl U

YHClla CTPYKTYPHBIX €MHHUII BelecTBa. PacuérpinodopMynaMXUMHUECKUXCOETMHEHU I

DuU3NYeCcKue U XUMUYECKHUE SIBJICHUSI. XUMUYECKasl peakius U €€ Mpu3Haku. 3aKOH CO-
1.6 XpaHEHHs Macchl BellecTB. XUMUUeckue ypaBHeHHs. Knaccudukanus XuMU4eckux pe-
aKIui (COeMHEHNs, Pa3JI0KEeHUsI, 3aMEIICHUs, OOMEHa)

XUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOW MOCYI0H, ¢ TTpaBUIaMu pabOThI
B jabopaTopuu U npuéMamMu oOpaiieHus ¢ 1abopaTopHbIM 000pyIOBAHUEM, H3YUCHHUE U
onucanue (HU3NIECKUX CBOMCTB 00pa3I[OB HEOPTraHMYECKUX BEIIECTB, HAOMOACHUE hH-
3uYecKkux (TUIaBICHHE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIKE, KUMEHUE U
KOHJICHCALIUs BOJIbl) 1 XUMUYECKUX (TOPEHHE CBEYH, MPOKaIMBaHHE METHOU MPOBOJIOKH,
B3aMMOJICHCTBHE Mella ¢ KUCIOTOW) SIBJICHUM, HAOII0IEHNE U OMUCAHKE TIPU3HAKOB TIPO-
1.7 TEeKaHUsI XUMHUYECKUX peakIuil (pa3oKeHHe caxapa, B3auMOJICHCTBUE CEPHOU KHCIOTHI
¢ xyopuaom Oapwsi, paznoxenue ruapokcuna meau(ll) mpu HarpeBaHuu, B3auUMOICHCT-
BHE Xelne3a ¢ pactBopoM cosr Meau(Il), n3yuenue crmocoOoB pasneneHus: cmeceit (¢ mo-
MOIIIbI0 MarHuTa, (PUIBTPOBAHUE, BHIMAPUBAHUE, MUCTHIULSIHI, XpoMarorpadus), mpo-
BEJICHHE OYMCTKH MOBAPEHHON COJIM, HAOIIOJEHIE U ONUCAaHKE PE3yJIbTaTOB MPOBEACHUS
OMbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MAacChl, CO3JaHHE MOJENIEd MOJIEKYJ
(IIapocTep>KHEBBIX )

2 BaxnelmuenpenctaBuTeIMHEOPTraHUUYECKUXBEILIECTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucinopon — 271€MEHT M IIPOCTOE BELIECTBO.
Haxoxxnenue kuciopozaa B npupone, Gu3ndeckue 1 XMMUYeCKHe CBOMCTBA (peakuu ro-
2.1 pernst). Oxcunsl. [lpumenenune kucnopona. CriocoObl MOMy4eHUs: KUCIopoa B Jabopa-
TOpUM U  THpombinuieHHOocTH. KpyroBoporkuciopona B mpupomge. O30H —
QIOTPONHAIMOAN (PUKALUSKUCIOPOIa

TennoBoil 3¢ eKT XUMHUECKON peaklui, TS PMOXUMHUECKUE YPABHEHHS, K30~ H HJIO-
2.2 TEPMHUYECKUE Peakiuu. TOIINBO: Yyrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHUE Tap-
HUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO CII0s

Bonopon — sanemenT u mpocroe BeniecTBo. HaxoxieHne Bogopoa B mpupose, Gu3ndecKue

2.3 N
Y XUMHYECKHE CBOMCTBA, MPUMEHEHUE, CTTIOCOOBI rmorydeHus1. KucioTs! u conu
2.4 Moutsipabiii 00bEM Ta30B. Pacy€Thl 10 XMMHUYECKUM ypaBHEHUSM
25 ®dusnueckue cBoiicTBa BoAbl. Bojga kak pactBopurenb. PactBopsl. HackilieHHbIE U He-

HaCBILIEHHBIE PACTBOPHI. PacTBOpUMOCTDH BelleCTB B Boje. MaccoBasi 10151 BEILIECTBA B




pactBope. XuMHUYeCKue CBOMCTBAa Bojbl. OcHOBaHUs. Poib pacTBOpOB B MpUpOAEC U B
YKU3HU 4esoBeka. KpyroBopoT Bozbl B Ipupojie. 3arpsi3HeHuenpupoaubixsoa. Oxpana u
OUYHUCTKANPUPOIHBIXBOJ

2.6

Knaccudukanust Heoprannueckux coequuennii. Oxcunpl. Knaccudukanus okcuaoB: co-
neobpa3yronue (OCHOBHbIE, KUCIOTHBIE, aM(OTepHBIE) U HeconeoOpasyromue. HomeHk-
Jatypa OKCU0B. PU3NUECKUE U XUMHYECKUECBONCTBAOKCUIOB. [lomydeHneokcuaon

2.7

OcnoBanus. Knaccudukanuss ocHOBaHWH: IMMIETOYM W HEPACTBOPUMBIC OCHOBAHUSI.
HomeHknarypaocHOBaHMiA. dusnueckue u XUMUYECKHECBOMCTBAOCHOBAHUM.
[TonydyeHneocHOBaHU I

2.8

Kucnotel. Knaccuduxarus xkucinor. Homenknarypa kucinot. usndeckne u XUMUIECKHE
cBoricTBa KUCIOT. PanakrusHoctumerauioB H.H. bekeroBa. [lonydeHnekuciaor

2.9

Comu. Howmenknarypa coseii. ®dusnueckue M XUMHYECKHE CBOMCTBA  COJIEH.
[Tonyuenuneconeit

2.10

I'enernueckas cBI3b MCKAY KilaCCaMH HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XVUMUYECKUH IKCIIEPUMEHT: KaYECTBEHHOE ONPEIEIICHUE COACPKAHMS KUCIOPO/ia B BO3-
nyxe, MoJlydeHne, coonpaHue, paclo3HaBaHUE U U3y4YeHHE CBOMCTB KHCIOpoaa, HaOo-
JICHUE B3aMMOJCHCTBHSI BEIIECTB C KHUCIOPOJIOM M yCIIOBHSI BO3ZHUKHOBEHHUS W TIPEKpa-
IIeHUs TOpeHHs (Tokapa), O3HAKOMJICHHE C 0OpaslaMd OKCHJIOB M OIHMCaHUE HX
CBOICTB, TIONTyueHHUE, COOMpaHue, paclio3HABaHUE U M3yYeHUE CBOMCTB Bojopoa (rope-
HUE), B3auMojieicTBue Bojgopoaa ¢ okcumom meau(ll) (Bo3aMOKHO MCIONb30BaHUE BH-
JleOMaTepraoB), HabIOJeHNE 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBAHHE
0COOEHHOCTE PACTBOPEHMSI BEIIECTB C PA3IU4YHON PACTBOPUMOCTHIO, PUTOTOBJIICHHE
pacTBOPOB C OIPEAEIEHHON MACCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA, B3aUMOJICHUCT-
BHE€ BOJIbI C METAJUIaMU (HATPHEM M KaJIbIIieM) (BO3MOYKHO HMCIOJB30BaHUE BHIEOMATE-
pHUAJIOB), ONpeIeTICHNEe PACTBOPOB KUCIIOT U IIET0UeH ¢ MOMOIIBI0 HHIUKATOPOB, UCCIIe-
JIOBaHHE O0pa3llOB HEOPraHMYECKUX BEIECTB Pa3jMYHbIX KJIacCcOB, HAOIIOJEHHE H3Me-
HEHUSI OKPACKU MHJIUKATOPOB B PACTBOPAX KHCIOT U MIEIOYEH, N3ydeHHUE B3aUMOICHUCT-
Bust okcuaa meau(Il) ¢ pactBopom cepHOM KUCIIOTHI, KUCIOT ¢ METAJIIaMH, PEaKIIUi He-
TpaJM3aluy, TOJYyYeHHE HEPacTBOPHUMBIX OCHOBAHH, BBITECHEHHWE OJHOTO MeTayia
JIpYTUM U3 pacTBOpPa COJIH, PEIIEHUE SKCIIEPUMEHTANBHBIX 334a4 1o TeMe «Baxueinime
KJIACChl HEOPTAHUYECKUX COCTUHECHU

IIepuonnueckuit 3axoH u [lepuoanueckas cucteMa XuMu4eckux ieMeHTos /[.1. Men-
neneeBa. CTpoeHneaToMOB. XMMHUUECKAACB3b. OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIEPEAKIINH

3.1

[lepBble MOMBITKN KJIACCU(PHUKAIMA XUMUYECKUX 3JeMeHTOB. [loHsATHe 0 rpynmax cxon-
HBIX 3JIEMEHTOB (IIEJIOYHBIE M ILEI0YHO3EMEIbHbIE METAJIbl, I'aJOT€Hbl, HHEPTHBIE Ia-
3b1). DJIEMEHTHI, KOTOPhIe0OPa3ytoTaM(pOTEPHBICOKCUIBI M THIPOKCUIBI

3.2

[Tepuonnueckuii 3akoH. [lepronnueckas cucrema xumuieckux snementos .M. Menze-
neeBa. Koporkonepuoanas u anmuHHONepuoaHas Gpopmsl Ileproauueckoil cucTeMbl Xu-
Muueckux snemeHtoB J[.M. Menneneesa. [lepuonasl u rpynmnbl. @U3NUEeCKUd CMBICI TO-
PAIKOBOIO HOMEpa, HOMEPOB NEPHOJIAa U TPYMIIBI JIEMEHTA
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Crpoenue aromoB. CoctaB aTroMHbIX A1ep. M3oTonbl. DnexkTponsl. CTpoeHue 31eKTPOH-
HBIX 000J7104€K aTOMOB NEPBBIX 20 XMMUYECKUX 3JIEMEHTOB [leprmomnueckoil cucTeMbl
J.1. MenneneeBa. XapakTepUCTHKAa XMMUYECKOTO 3JIEMEHTA 110 €r0 MOJIOKEHUIO B [le-
puoanueckoit cucreme J[.M. Menaeneera

3.4

3aKOHOMEPHOCTH M3MEHEHHU PaJuyca aTOMOB XMMHYECKHUX JIEMEHTOB, METAUINYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO IpynnaMm u nepuogam. 3HadeHue llepuonnueckoro 3a-
KoHa U [lepnoanyeckoi CUCTEMBl XMMHUYECKHUX JIEMEHTOB ISl PA3BUTHUS HAYKU M IIPAK-




tuku. [[.. MeHneneeB — y4€HbIN U rpakIaHUH

Xumudeckasi cBsi3b. KoBasieHTHasi (MOJISIpHAsE W HETOJSPHAsH) CBS3b. DIEKTPOOTPHUIIA-
TEJILHOCTh XUMHUYECKHX DJIEMEHTOB. loHHAS CBA3L

3.5

Creneup okuciieHus. OKHCIUTEIIFHOBOCCTAHOBUTCIIHHEIS pCakunu. HpOI_IGCCBI OKHCJIIC-

3.6
HUS ¥ BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUN SKCIIEPUMEHT: H3yuyeHue oOpa3loB BELIECTB METANIOB U HEMETAJIOB,
B3aMMOJIEMCTBUE T'MAPOKCHAA IIMHKA C PAcTBOPAMM KHMCIOT U IIEN0YEH, IPOBEIACHUE
OTBITOB, WUTIOCTPUPYIOIIUX TPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIMA
(ropeHue, peakIy pa3inoKeHus, COCTUHEHNS)

3.7

9 KJIACC

Kon IIpoBepsieMmbliidjieMeHTCOIePKAHUS

1 BemectBo n xumunyeckas peakuus. [lopropenne

IIepnonnueckuit 3akoH. [lepuoanueckas cucremMa XuMUYECKUX deMeHToB (.M. Menne-
neeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX IJIEMEH-
TOB MEPBBIX TPEX MEPUOJIOB, KAIHs, KAJIbLHI U UX COCIMHEHUN B COOTBETCTBHH C MOJIO-
JKEHHEM 1JIEMEHTOB B [leproanyeckoil cucteMe U CTPOCHUEM UX aTOMOB

1.1

CTpoeHue BenecTBa: BUAbl XUMHYECKOM CBA3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3a-
BUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTANIMYECKON PEIIETKHU U BUAA XUMUYECKON
1.2 cBsa3u. Knaccudukaius 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEKIyHApOIHAS 1
TpUBHAJIbHASA). XMMHUECKHE CBOICTBA BEIIECTB, OTHOCSIIUXCS K PA3IMYHBIM Kilaccam
HEOPraHWYECKUX COEMHEHMH, TEHETUYECKAsl CBSI3b HEOPIaHUYECKUX BEIIECTB

Knaccudukanus XuMu4ecKux peakiuii Mo pa3IudHbIM MIPU3HAKaM (110 YUCIy U COCTaBy
YYacCTBYIOUIMX B PEAKLMU BEIIECTB, IO TEIJIOBOMY 3 (EeKTy, 0 U3MEHEHHUIO CTEIeHEH
1.3 OKHCJICHUS XMMUYECKUX JIEMEHTOB, II0 00OpPAaTUMOCTH, TI0 YYaCTHIO KaTaau3zaTropa). JK-
30- U SHJAOTEPMUYECKHE PEaKIUU, TepMOXUMUUYecKue ypaBHeHus. [lonarue o ckopoctu
XUMHYECKOW peaKkuu

[TonsiTe 06 0OpaTUMBIX U HEOOpATUMBIX XUMHUYEeCKUX peakuusx. [loHsTHe o romoreH-
1.4 HBIX W TE€TepOreHHbIX peakuusx. [loHsTHE O XUMHUECKOM paBHOBecHU. DaKTOpHI,
BIIMSIOIIME HA CKOPOCTh XMMHYECKOMN PEaKIUU U MOJ0KEHUE XUMHYECKOTO PABHOBECHS

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcaknuuu, BJIGKTpOHHBIfI 6aJ1ch OKHUCIINTCIBHO-
1.5 BOCCTAHOBUTEIBbHOU peaKuum. Cocrasienue YpaBHEHUU OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUH C HCIIOIb30BAHHEM METO/Ia JIEKTPOHHOTO OanaHca

Teopust 3NEKTPOTUTUYECKON AUCCOLMALIMH. DIIEKTPOIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHMOHBI. MexaHu3M AMCCOLMAIIMY BEIIECTB C PA3IMYHBIMA BUJAMU XUMHYECKOU CBSI3U.
Crenenp nucconnanuu. CUIbHBIE U cla0ble AJIEKTPOJIUTHL. Peakiiuu MOHHOTO OoOMeEHa.
1.6 VYcnoBusi MpoTeKaHWsl PeaKIuii MOHHOTO OOMEHa, TOJIHBIE W COKpaIiéHHbIE HOHHBIC
ypaBHeHHsI peakuuii. CBOICTBa KUCIIOT, OCHOBAHHUH U COJIEH B CBETE MPEJCTABICHUN 00
AJIEKTPOJUTUYECKON  aucconuanuu. KadyecTBeHHblepeakuMuHauoHbl. [loHsitue o
TUAPOIU3ECONIEN

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHUE C MOAEISAMU KPUCTALUIMYECKUX PEIETOK He-
OPTraHWYECKUX BEIIECTB — METAJUIOB U HEMETAIOB (TrpaduTa U aiMasa), CIOKHBIX Be-
HIECTB (XJIOpUJIa HATPHs); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiuu
1.7 OT BO3JCHCTBUSA Pa3IMYHBIX (HaKTOPOB; UCCIEAOBAHKE IIEKTPOIMPOBOTHOCTH PaCTBOPOB
BEIIIECTB, MPOIIecca AUCCOIUAINH KUCIOT, MEI04Yei U coyiei (BO3MOKHO HCIIOIh30BaHHE
BUJICOMATEPHUAIIOB); IPOBEJACHHUE OIBITOB, MJUTFOCTPUPYIOLINX MPU3HAKU MIPOTEKaHUs pe-
aKkuuii MOHHOTO oOMeHa (0Opa3oBaHME OcCajllka, BBIACICHUE Ta3a, 00pa3oBaHUE BOJIbI);




OTBITOB, WUTIOCTPUPYIOIIUX TPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIMiA
(ropeHue, peakiMy pPa3lOKEHUs, COCIAUHEHHs); PACIO3HABAHME HEOPTaHUYECKHX Be-
IIECTB C MMOMOIIBI0 KAUECTBEHHBIX PEaKluii Ha HOHBI; PEIIEHUE SKCIIEPUMEHTaIbHbBIX 3a-
adq

Hewmerams u HUXCOCIUHCHUA

2.1

OO6mmas xapakTepucTuka rajioreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIE CTe-
neHu okucieHuss. CTpoeHue U QU3NYecKUe CBOMCTBA MPOCTHIX BELIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBA Ha MPUMEpPE Xjopa (B3aMMOAEHCTBHE ¢ METa/llIaMH, HEMeTalla-
MU, 1mesaodaMu). XiopoBoaopo. ComsiHas KHCI0Ta, XUMUYECKUE CBOMCTBA, MOTyYeHHUE,
npumeHenue. [lefictBue xjopa U XJOpPOBOJOPOJA Ha OpPraHU3M  YEJIOBEKa.
Baxnenmuexnopuasl 1 UXHAXOXKIECHUE B IPUPOJIE

2.2

OO6mas xapakTepucTtuka 1eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, Xa-
pakTepHble cTeneHn okucineHus. CTpoeHue u (u3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJia U cepbl. AJIJIOTPONHbIE MOAU(UKALMKA KHCIOPOAa U cepbl. XUMHUYECKHE
cBoiicTBa ceprl. CepoBOIOpO, CTpOeHHUE, (PU3UUeCcKre U XUMUYecKre cBoicTBa. OKCH-
JIbl Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHAOB. CepHas KUcioTa, GU3N4ecKre u Xu-
MHUYECKHE CBONCTBa (00IIME Kak MPEACTAaBUTENsS Kiiacca KUCIOT M crenuduyeckue).
XUMHYECKUE PeaKIuy, JieXkallle B OCHOBE MPOMBIIIJIEHHOTO croco0a MoJydeHus cep-
HOU kucnoThl. [Ipumenenne. Conu cepHON KHCIOTHI, KAUECTBEHHAs PEAKIUS Ha CYIlb-
dar-uon. Haxoxaenne cepsl U €€ COCTMHEHHH B MPUPOJE. XUMHUYECKOE 3arps3HECHUE
OKpY>KaloIlle cpeibl COEAMHEHUSMU Cephl (KUCIOTHBIE TOXKIU, 3arpsi3HEHUE BO3AyXa U
BOZI0EMOB), CITOCOOBI €T0 TTPEIOTBPAIICHUS
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OOmrast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, Xa-
paKkTepHbIE CTENEHU OKUCIEHUS. A30T, pacCIpOCTpaHEeHue B MpUpoje, GU3nIecKrue U Xu-
MHUuYeckue cBoiictBa. Kpyrosopor a3ora B mpupoae. AMMHAK, €ro (pu3nuecKkiue u XuMu-
YecKUe CBOWCTBA, MOJy4yeHue U npumeHenue. Coiu aMMOHUA, UX (U3NYECKUE U XUMU-
YecKHe CBOICTBa, MpuMeHeHue. KauecTBEeHHAs peakiys Ha MOHBI aMMOHHs. A30THas
KHCJIOTa, €€ MoJydeHrne, PU3nIecKre U XMMHUYECKHEe CBOMCTBA (00IIMe KaK MpeCcTaBu-
TeJs Kiacca KUCIOT U cnenndudeckue). Mcnonb3oBanne HUTPATOB U COJICH aMMOHUS B
KaueCcTBE MHHEPAIbHBIX YyAOOpeHUH. XUMHUUYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpelbl
COCAMHEHUSIMH a30Ta (KUCJIOTHBIE JJOXK/IU, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJIOEMOB)
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docdop, annorponHsie Moaudukanuu Gocdopa, puUznUecKue U XUMUIECKUE CBOHCTBA.
Oxkcua docdopa(V) u dpochopras kuciora, GU3NIECKHEC U XUMHUECKHE CBOMCTBA, IO-
aydenue. Mcnonb3zoBanuedocdaroB B KaueCTBEMUHEPATIbHBIXY100peHUN

2.5

OO0mras xapakrepucTuka 31eMeHToB [VA-rpynmnbl. OcoOOEHHOCTH CTPOSHHUS aTOMOB, Xa-
paKkTepHbIE CTENEHN OKUCIIEHUA. YTIIEpO, aJJIOTPOIHbIE MOAU(UKAIINK, pacIPOCTpaHe-
HUE B Mpupoje, GU3NYECKUe U XUMHUECKHe cBorcTBa. Ancopbuus. KpyroBopot yrie-
ponaa B nipupojie. OKCUIbI yriiepoaa, ux GU3NIeCKue 1 XUMUUECKHE CBOMCTBA, IEHCTBHE
Ha JKUBBIE OPTaHU3MBI, MOJIYyY€HUE U PUMEHEHHE. DKOJOTHUECKUE MPOOJIEMBbI, CBSI3aH-
Hble ¢ okcuaoM yriepoaa(lV); rumoresa rinoGanbHOTO MOTEIUICHHUs KJIMMAaTa; MapHUKO-
BbIid 3(h(ekT. YronpHas KucaoTa M €€ CoNu, X (U3NUYECKUE U XMMHUYECKHE CBOMCTBA,
nojiyueHue u npumeHeHue. KauectBeHHas peakuus Ha kKapOoHaT-uOHBL. Mcronb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TIPOMBIIIJICHHOCTH U CEIbCKOM XO35HCTBE

2.6

[TepBoHauabHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCIWHEHUSX YTiepojaa
(MeraH, 3TaH, 3TUJIEH, alleTWJIEH, ATaHOJ, TJIUIEpUH, YKCyCcHas KucioTa). Mx coctaB u
XuMH4eckoe crpoenue. [loHsaTHe 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KHpaX, OelKax,
YIJIE€BOJAX — M UX POJM B KU3HM 4eloBeKa. MarepuanbHOEEIMHCTBOOPTaHUYECKUX U
HEOPraHWYECKUXCOEUHEHUIN

2.7

Kpemunii, ero ¢uznueckne u XMMUYECKHE CBOWCTBa, mojyyeHue u mpumenenue. Co-




euHEeHUs KpeMHus B mpupojge. OOmme mnpeacraBieHus o0 okxcune kpemHus(IV) u
KpeMHHEBOM kucioTte. CHIMKAThI, UX UCIOJIb30BaHUE B ObITY, MEAULIMHE, TPOMBIIILICH-
HOCTU. BaxkHeiliine crpoutenbHble MaTepuaibl: KepaMHKa, CTEKIIO, IEMEHT, OETOH, Ke-
71€300€TOH. [Tpo61emMBIOE3011aCHOT OMCTIONBb30BaHUSACTPOUTEIBHBIXMATEPHAIIOB B
IIOBCEIHEBHOIKN3HU

2.8

XUMHUYECKUN SKCIICPUMEHT: M3Yy4YCHHE OO0pa3lloB HEOPTaHMYECKHX BEIIECTB, CBOWMCTB
COJISTHOM KHCJIOTBI; MPOBEACHNE KaYeCTBEHHBIX PEaKIUil Ha XJIOPHI-MOHBI U HAOIIOZe-
HUE MPHU3HAKOB MX MPOTEKAHMs; OMBITHL, OTpakarouue (usndeckrue M XUMHYECKHEe
CBOIMCTBA raJlOr€HOB U UX COEAUMHEHMM (BO3MOXKHO MCIIOJIb30BAaHUE BUIAEOMATEPUAJIOB);
03HaKOMJICHHE ¢ 00pasiamMu XJOpUIOB (TaJOTEHUIOB); O3HAKOMJIEHHE C 00pa3liaMu ce-
pBl U e€ coenuHEHUAMHU (BO3MOXKHO MCIIONIb30BaHME BUACOMATEPHAJIOB); HaOIIOIEHUE
nporiecca oOyriauBaHMs caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4yeHHEe XMMUYECKHX CBOMCTB pa30aBICHHON CEpHOW KHCIIOTHI, IPOBEACHUE KauecT-
BEHHOI peakinu Ha cyiab(haT-uoH U HaOII0eHUE MpU3HaKa e€ MPOTEeKaHus; O3HAKOMJIe-
HUE ¢ (PU3NYECKUMH CBOMCTBaMU a30Ta, Gpochopa 1 UX COSAMHEHUH (BO3MOXKHO HUCIIOIb-
30BaHHME BHUACOMATEpPHUATIOB), 00Opa3iaMu a30THBIX U (HochHOpHBIX ymOOpeHHit; moyde-
HHUe, coOOMpaHue, paclo3HaBaHWE M M3Y4YCHHE CBOWCTB aMMHAKa; MpPOBEIEHUE KauecT-
BEHHBIX peakiuil Ha HOH aMMOHUS U (ocaT-uOH U U3ydEHHE NMPU3HAKOB UX MPOTEKa-
HUS, B3aMOJIEHCTBHE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MEbIO (BO3ZMOXHO HC-
M0JIb30BaHKE BUAEOMATEPUAJIOB); U3yUE€HUE MOJeNIel KPUCTAJUIMYECKUX PEIIETOK aama-
3a, rpaduTa, QymiepeHa; 03HAKOMIICHHE C MPOLECCOM acOpOLUU PacTBOPEHHBIX Be-
IIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTMBOIa3a; MojiyueHue, codupaHue,
pacro3HaBaHUE U U3YUYEHUE CBOWCTB YIJIEKMCIIOTO rasa; IpOBEJCHUE KaueCTBEHHBIX pe-
aKkLIMi Ha KapOOHAT- U CHJIMKAT-UOHBI U U3yYeHUE PU3HAKOB UX MPOTEKaHUS; 03HAKOM-
JIEHUE C MPOAYKUUEH CUIMKATHOW NMPOMBIIUIEHHOCTH; PEUIEHHE IKCIEPUMEHTAIbHBIX
3aja4 1o reMe «BakHelne HeMeTauibl U UX COSAMHEHUS

MeTamis 1 HUXCOCANHCHUA

3.1

OOmrast XxapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUM X IOJIO-
keHusd B [lepuoanueckoii cucreme xuMuueckux anemeHToB .M. MennaeneeBa u crpoe-
Hus atoMoB. CTpoeHHE MeTaJIoB. MeTaunueckas CBA3b U METAIUIMYECKAs. KPUCTAILIH-
YyecKas pemeéTKa. DINEKTPOXUMHUUYECKUN Psii HAPSDKEHUN METAILIOB
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®dusnyeckue ¥ XMMHUYECKHE CBOMCTBA MeTayioB. OOmue crmocoObl MOJydeHUs] MeTall-
noB. [loHsATHE O KOPPO3WH METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTBI X OT KOPPO3HUHU.
CmuiaBsl (CTallb, 9yT'yH, TIOPATIOMUHHAKN, OPOH3a) U UX MPUMEHEHHUE B OBITY M MPOMBIIII-
JICHHOCTHN
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[Ilenounbie meTambl: nookeHUe B [leproanueckoil cUCTEME XMMUUYECKUX 3JIEMEHTOB
.. Menpaeneea; CTpOEHHUE UX aTOMOB; Hax0JAeHUE B npupoae. Pu3ndeckue u XuMu-
YeCKHe CBOMCTBA (HA mMpumMepe HATpus U Kanus). OKCUIBI U THAPOKCHUIBI HATPUS U Ka-
nud. [[puMeHeHNneneT0YHbIXMETAIIIIOB U UXCOCTUHEHU I
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[IlenoyHo3eMenbHBIE METAIUIBI MarHUM M KaJIbIUK: moJjiokeHue B Ilepuoanyeckoit cuc-
TeMe XuMH4YeCcKux 3jieMeHTOB /.M. MenneneeBa; cTpoeHre UX aTOMOB; HaXx0XICHUE B
npupoze. Pru3nyecKkrue U XMMUYECKUE CBOMCTBA MarHus 1 Kainblivs. Baxuenmme coequ-
HEHMSI KaJbIMs (OKCUJ, THIPOKCU, coiH). JKECTKOCTBBOABI U CIOCOOBIEEyCTpaHEHUS

3.5

AnromuHni: nonoxenue B Ilepuoanyeckoit cucreme xumudeckux snemenTos JI.M1. Men-
JieNieeBa; CTPOEHUE aTOMa; HaXOXKACHUE B npupoe. Pusndueckre 1 XMMUYECKAE CBOMCTBA
aMOMHUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA M THAPOKCHIA ATFOMUHHUS

3.6

Keneszo: nonoxenue B Ilepuoanueckoit cucremMe xumuueckux anementoB .M. Menne-
JIeeBa; CTPOECHHUE aTOMa; HaXOXIAeHUe B npuponae. Puznueckne u XMMUYECKHUE CBOMCTBA
xene3a. Oxeunsl, ruapokcuasl U comn xenesa(ll) u xeneza(Ill), ux cocras, cBOMCTBA H




MOJTyuyeHue

3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMi METaJUIOB M CIUIABOB, MX (u-
3UYECKUMH CBOMCTBAMH; M3YUCHHE PE3YJIbTaTOB KOPPO3HH METAIIOB (BO3MOXHO WC-
NIOJIb30BAaHNE BHICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHSI OKCHJA KaJIbIUS H
HATPUS C BOJIOH (BO3MOKHO UCTIOJIB30BaHUE BUICOMATEPHAIIOB); UCCIICIOBAHIE CBOWCTB
XKECTKOHM BOJIBI; TIpOIIecca TOPEHUS XKelle3a B KUCIopoie (BO3MOKHO MCIOIh30BaHUE BU-
JIEOMAaTePHaliOB); MPU3HAKOB MPOTECKAHMS KAYECTBEHHBIX PEAKIMi HAa HOHBI (MarHus,
KaJIbIIMs, afoMUHMS, IMHKA, xene3a(ll) u sxeneza(Ill), menu(Il); nabmrogenue u onuca-
HHUC MPOLCCCOB OKpalllMBAHUA ITNIAMCHU MOHAMU HATPUA, KAJIUA U KaJIbLUA (BO3MO)KHO
UCTIOJI30BaHUE BHUJICOMATEPUAIIOB); HCCICIOBaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA
ATIOMHUHUA U THAPOKCHUZA IIUHKA; PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/la4d MO0 TEMC «Bax-
HEHIITNEe METAJTBl M UX COCTUHCHHUS

XuMUS U OKpYKaromascpena

4.1

HoBble MaTtepualibl 1 TEXHOJIOTUU. BelecTBa 1 MaTepuaibl B MOBCEAHEBHOM KU3HU Ye-
JoBeka. XuMUs U 3710poBbe. bezonacHoe MCIonb30BaHNE BEIIECTB U XMMHUYECKUX pEaK-
1ui B ObITY. [lepBasmoMoIbIpuXuMHIECKUX0KOTAaX U OTPABICHUSX

4.2

OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelbl
ITAK. Ponp XMMHH B pELICHUH 3KOJIOTHYECKHX MpobsieM. [IpupoaHbie HCTOUHUKH yTIe-
BOZIOPOJIOB (YT0Jib, MPUPOAHBIN Ta3, HE(PTH), MPOAYKTHI UX EPEPAOOTKU, UX POJIH B OBI-
Ty U IPOMBIIIJICHHOCTH

4.3

XUMUYECKUHN 3KCIEPUMEHT: M3ydeHHe 00pa3lioB MaTepHalIoB (CTEKJIO, CIUIaBbl METaj-
JIOB, MOJTUMEPHBIE MATEPUATIBI)




ITPOBEPAEMBIE HA OI'S 110 XUMHWH TPEBOBAHUSI K PE3YJIBTATAM OC-
BOEHUA OCHOBHOU OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O Ob-
IIET'O OBPA3OBAHUA

Koanpose
psieMororpedo
BaHMA

IIpoBepsiembie TpeOGOBAHUA K MPEAMETHBIM pe3yJbTaTaM 0a30B0r0 YpoB-
Hfl OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 001IIero
oOpa3zoBanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

0 TI03HABAaEMOCTH SIBICHUN MPUPOJIbI, TOHUMaHHE OOBEKTUBHON 3HAYMMOCTH
OCHOB XMMHYECKOH HAayKH KaK 0OJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, KOM-
MOHEHTa O0Iled KyIbTYphl U MPAKTUYECKOW NEATENbHOCTH YeJIOBeKa B YCIO-
BUSIX COBPEMEHHOTO OOIIECTBA; MOHMMAHUE MECTa XUMHUU CPEeNU IPYTHX ecTe-
CTBEHHBIX HAYK

1.2

0 HAaYYHBIX METOJAaX IO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U TCOPETHU-
YCCKUX MCTOAAaX HCCJICHOBAHUSA BCIICCTB W U3YUCHUA XUMHUYCCKUX peaxunﬁ;
YMCHHUEC HUCITIOJIB30BATh MOACIINU OJIA 00BACHEHHS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

o chepax mpodeccHOHATLHON JESITeTbHOCTH, CBS3aHHBIX C XMMHUEH M COBpE-
MCHHBIMHU TCXHOJIOTHMAMHU, OCHOBAHHBIMHM Ha JOCTHXCHHAX XUMHYECKOHU Hay-
KM, 9TO TIO3BOJIUT OOYYalOMIMMCSl paccMaTpuBaTh XUMHIO Kak chepy cBoei
Oynymei mpodecCHOHABHON NEeATeTLHOCTH W clejaTh OCO3HAHHBINH BBHIOOD
XUMHH KaK MPO(UIBLHOTO MpeaMeTa Py Mepexojie Ha YPOBEHb CPETHETO 00-
miero oopazoBaHus

Brnanenue cucremoil XUMUYECKUX 3HAHUW U YMEHHE NMPUMEHSTh CUCTEMY XH-
MUYECKHX 3HAHUHM, KOTOpasi BKIIOYAET:

2.1

BAOKHEHIINE XUMUYECKUE TMOHATHS: XUMHYECKUM >JIEMEHT, aToM, MOJIEKYyJa,
BEILIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OAHOPOJAHAS U HEOJHOPOIHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJICKYJISIPHAsI MACChl, KOJTMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJIAPHBIA 00BEM, OKCHII, KHCIIOTa, OCHOBaHHE, COJb (Cpe-
HsIs1), XUMUYECKasl PEaKIIUsl, PEaKIIMi COCIMHEHUS, PEaKIIUU Pa3I0XKEHUs, peak-
MW 3aMEIEHUs, PeaKkIMi oOMeHa, TeTUTOBOM 3(PEeKT peakiuu, 3K30- U IHJIO0-
TEPMHUUECKHE PEaKlu, pacTBOpP, MACCOBAsl J10JII XUMUYECKOTO 3JIEMEHTA B CO-
€IMHEHUH, MaccoBasi JI0JIsl U POLICHTHAsI KOHIIEHTPalKsl BEIIECTBA B pacTBOPE,
SIPO aToMa, SJCKTPOHHBIN CIIOM aroMa, aTOMHasi OpOUTallb, palnyC aToMa, Ba-
JIEHTHOCTh, CTENEHb OKWCJICHUS, XUMUYECKas CBS3b, JIEKTPOOTPULIATEILHOCTD,
MOJIApHAsi U HENOJISIpHasl KOBAJICHTHAsl CBsI3b, MOHHASl CBS3b, METAJUIMYECKAS
CBSI3b, KpUCTAITTMYECKAsI peméTka (aTOMHAsl, MOHHASI, METATHIECKas, MOJICKY-
JIsipHast), MIOH, KATUOH, aHUOH, 3JIEKTPOJUT U HEAIEKTPOJIUT, JIEKTPOITUTHUECKAS
JUCCOITMAITUS, PEAKIIMM MOHHOTO OOMEHA, OKHUCIUTEIIbHO-BOCCTAHOBHUTEIHHBIC
peaxkiuu, OKUCIUTENIb U BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJICHUE, JJICK-
TPOJIU3, XUMHUYECKOE PaBHOBECHE, OOpaTUMbIE U HEOOpAaTUMBIC PEaKIUH, CKO-
pPOCTh XMMHUYECKOM peakiuu, karanuzatop, [IJIK, koppo3us MeTainos, CriiaBbl

2.2

OCHOBOIIOJIArallife 3aKOHbl XMMUM: 3aKOH COXPaHEHUsI MAacCChl, MMEepUOANYE-
ckuii 3akoH [[.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraapo
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TEOpUU XUMHUH: aTOMHO-MOJIEKYJISIpHAST TEOPHsl, TEOPHs DJIEKTPOIUTHUECKON
JUCCOIAIIUU

Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMEHHUE MPaBHILHO UCIIONIB30BaTh M3YYCHHBIC BEIIECTBA U MaTEpUAIbI (B TOM
qrciie MUHEpaJIbHbIE yIOOPEHNUs, METAJUIbI M CIIaBbl, IPOAYKTHI EPEepadOTKH
MIPUPOJIHBIX MCTOYHUKOB YTIEBOAOPOAOB (yIisi, MPUPOAHOTO raza, HeTH) B




OBITY, CEITbCKOM XO3SHCTBE, Ha MMPOU3BOJICTBE U MOHMMAaHUE 3HAYCHUS KHUPOB,
6€HKOB, YIJICBOAOB IJIsI OpraHu3Ma 4CJIOBCKA, YMCHUC IIPOTrHO3UPOBATH BJIMS-
HUE BEIIECTB M XUMHYECKUX IMPOIIECCOB HA OPTaHU3M YeJIOBEKa M OKPYXKAro-
IIYIO IPUPOAHYIO CPEay

3.2

YMEHHE WHTErPUPOBATh XMMHUYECKHUE 3HAHUS CO 3HAHUSMHU APYTUX YIEOHBIX
MPEAMETOB

3.3

HAJIMYHE OTBITA pAOOTHI C PA3TUYHBIMUA UCTOYHUKAMHU WH(POPMAIIHU IO XUMHH
(Hay4Has ¥ Hay4yHO-IIONYJISIpHAs JUTEPATypa, CIOBAapH, CIPABOYHUKHU, UHTEP-
HET-PECYPCHI)

3.4

yMeHHe O0OBEKTUBHO OIICHUBATh MH(OPMAIIMIO O BEIIECTBAX, UX MpPEBpalleHU-
SIX U MPaKTUYECKOM MPUMEHEHUU U YMEHHE HMCHOJb30BaTh €€ IS pelICHUs
yueOHO-T03HABATENbHbBIX 3a/1a4

Bnagenue ocHoBaMU MOHATHIHOTO anmapara ¥ CUMBOJIMYECKOTO S3bIKa XUMHUHI
IUIsL COCTaBJICHUs (HOPMYJT HEOPraHMUECKUX BEIIECTB, YPABHEHUNH XUMHUYECKUX
peaknuii; ocHoBamu xumuueckoid HoMeHKIatypsl (IUPAC u TpuBHabHOMN)

YMeHue 00bACHATH CBSI3b MOJIOKEHUs deMenTa B [lepuoaudeckoii cucreme ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHS aTOMOB XUMHUYECKHX 3JIEMEHTOB
(cocTaB u 3apsn sjapa, 00IIee YUCIO0 MEKTPOHOB), PACIPEICICHHEM JJIEKTPO-
HOB II0 SHEPreTHYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOJOB, KalIHs U
KaJIbLIS

IIpencraBieHre 0 NEPUOAMYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKUX 3Jle-
MEHTOB (paJnyC aToMa, 3JIEKTPOOTPUIATENbHOCTb), MPOCTHIX U CIOXHBIX Be-
IIIECTB OT TMOJIOKEHUs 37eMeHToB B Ilepmonuueckoil cucteme (B ManbIx Ie-
pHOJIaX U TNIaBHBIX MOATPYNIax) U 3JIEKTPOHHOTO CTPOCHUS aTOMa

YMeHnekaacCupuIupoBaTh:

7.1

XHUMHUYCCKUEDIJICMCHTBI

7.2

HCOPraHN4YCCKUCBCIICCTBA

7.3

XUMHNYCCKUCPCAKIIUU

YMeHHEOpeAeIIATh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHUCJICHUA XUMUYCCKUX 3JICMCHTOB, 3aps HOHA

8.2

BHJI XUMUYECKOM CBSA3U U TUIl KPUCTALUINYECKON CTPYKTYPBI B COEUHEHUAX

8.3

XapakTep Cpe/bl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHUCIHUTCIIb U BOCCTaAaHOBHUTCIIb

YMeHue xapakTepu3oBaTh GU3NUECKHE U XMMUYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KHCIOPOJI, 030H, BOAOPO, IpaduT, aimMa3, KpeMHHUH, a30T,
docdop, cepa, XJI0p, HATPUIA, KA1, MATHUH, KaJIbIIUH, ATIOMUHUH, JKeJIe30)

9.2

CJIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX PAacTBOPOB (BOJa, aMMHUAK, XJIO-
POBOJOPOJI, CEPOBOJOPOJ, OKCHUIBI W TUAPOKCUABI MeTamuioB [-I[A rpymnm,
amomunus, menu (II), nuunka, xeneza (II u III), okcuasr yroepoga (I u 1V),
kpemuuns (IV), azora u dochopa (II1 u V), cepst (IV u VI), cepancrasi, cepuas,
a30THCTas, a30THas, (pochopHas, yroapHasi, KpDeMHHUEBAs KHCIIOTA U UX COJIN)

9.3

MPOTHO3UPOBATH U XapaKTEPU30BATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHHMsI, NPUMEHEHUE BELIECTB B 3aBUCHUMOCTH OT WX CBOMCTB,
BO3MOXHOCTb IPOTEKAHUS XUMUYECKHUX MPEBPAILICHUN B PA3JIMYHBIX YCIOBHUIX

10

YMeHHE COCTABJIATh MOJIECKYJISIPHBIE U MOHHBIE YPaBHEHMs pEaklMii, B TOM
YuCIIe:

10.1

peaKIuinOHHOT000MEeHa




10.2

OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITeJ'IBHBIXpeaKHI/II\;I

10.3

WUTIOCTPUPYIOUINX XUMUYECKHE CBOMCTBA U3YyUYEHHBIX KJIACCOB (TPYII) HEOP-
raHUYECKUX BEILIECTB

10.4

MOATBCPIKAAOIUX TCHCTUYCCKYIO B3aUMOCBA3b MCXKAY HUMU

11

YMEHUEBBIUUCITH (TPOBOAUTHPACUETHI):

11.1

OTHOCHTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO J0-
JIF0 XUMHUYECKOI0 DJIEMEHTA B COCIMHECHUU

11.2

MacCCOBYIO OOJIKO BCIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MacCcCy, 00bEM Ta30B

11.4

[0 yYpaBHEHUSIM XMUMHUYECKUX PEAKIUA U HAXOAUTh KOJIMYECTBO BELIECTBA,
00BEM M Maccy peareHTOB WX MPOJYKTOB PEaKIUU

12

Branenue (3HaHHEOCHOB):

12.1

OCHOBHBIMHM METOJJaMH Hay4HOTO MO3HaHUs (HaOo/IeHue, U3MEepEHHe, dKCIe-
PUMEHT, MOJEIMPOBAHUE) MPU M3YYEHUU BEIIECTB U XUMUYECKUX SIBJICHUH;
yMeHHe chopMyIUpoBaTh MPOOIEMY U MIPEIJIOKUTH IYTH €€ pelIeHus

12.2

0e30macHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMHU, XUMHUYECKON IMOCYI0N U
1a00paTOPHBIM 000pYIOBaHHEM

12.3

MpaBWJIaMUd O€30MacHOTO OOpalleHusl ¢ BEIIeCTBAMU, MCIOIb3YEeMbIMU B TIO-
BCGI[HGBHOﬁ JKU3HHU, TpaBUJIaMH MMOBCACHUSA B LCIIAX C6€p€)KeHI/I$I 300POBbA U
OKpY’KaloIel MPUPOIHON Cpebl; MOHUMaHUe Bpena (OMacHOCTH) BO3NIEHCT-
BUS Ha )KHUBBIC OPraHU3MBbI OHpGI[eJIéHHBIX BCIICCTB, CHOCO6OB YMCHBIICHUA U
MPEIOTBPALLEHUS UX BPEIHOTO BO3JCHCTBHS

13

Hanmaue MMPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYHICCTBJICHUA CICAYIO-
X XUMHAYCCKUX DKCIICPUMCHTOB!

13.1

M3yueHHe U onMcaHue (PU3NYECKUX CBOMCTB BEIECTB; O3HAKOMIICHHUE ¢ (pu3H-
YECKMMU U XUMHUYECKUMH SIBJICHUSMU; OMNbITHI, WUTIOCTPUPYIOLIUE MPU3HAKU
MPOTEKaHUs XUMUYECKUX PEaKIHi

13.2

U3y4eHHEeCII0co00Bpa3aeIeHusIcCMece i

13.3

MOJIy4YeHUE KUCIOPOJa U U3YUEHHE €ro CBOMCTB; MOJIyYeHUE BOJOPOJIa U U3Y-
YeHHE €ro CBOWCTB; MOJy4YEHHE YTJIEKUCIIOro Ta3a W M3y4yeHHE €ro CBOWCTB;
MOJTy4YeHUE aMMHUaKa U U3y4eHHE €T0 CBOMCTB

13.4

MPUTOTOBJIEHWE PACTBOPOB C OMPEACIEHHON MACCOBOM J0JIEH pacTBOPEHHOIO
BEILIECTBA

13.5

NpUMEHEHHE MHIMKATOPOB (JTakMyca, METWJIOpaHka U ¢eHondransenHa) s
OIIPEEICHUS XapaKTepa Cpe/ibl B pAaCTBOpaxX KUCIIOT U HIeTI04ei

13.6

HCCIIEZIOBAHUE W ONMMCAHNE CBOMCTB HEOPTaHUYECKHUX BEIIECTB PA3IMYHBIX KIac-
COB; M3y4YEHHUE B3aUMOICHCTBHUS KHCIOT C METAIJIaMH, OKCUIAMUA METAJLJIOB, pac-
TBOPUMBIMHA ¥ HEPACTBOPUMBIMH OCHOBAHHSIMH, COJISIMH; TTOJTydEHUE HEPaACTBO-
PUMBIX OCHOBAaHMI; BBITECHEHUE OJHOr0 METajljla JPYTUM U3 pacTBOpa COJIH;
nccaeaoBanue aMmGOTEPHBIX CBOMCTB THAPOKCHUIIOB ATFOMUHHUS M IIMHKA

13.7

pelIeHHE YKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIacChl HEOpra-
HUYECKHUX COEAMHEHUNY; «DNEKTPOJUTHUYECKAs Auccouuanusy; «Baxueitme
HEMETaJIJIBI M X COCINHCHUS», «BakHEHIIIe MeTaJIIbl U X COCTUHCHHSD)

13.8

XUMHAYECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MMPU3HAKU MPOTEKAHUS PeaK-
Ul FOHHOTO OOMEHa; Ka4eCTBEHHBIE PEaKIIMU Ha IPUCYTCTBYIONINE B BOIHBIX
pacTBOpax MOHBI: XJOPUI-, OpOMHI-, HOAUI-, CyTab(daTt-, dhocdar-, kapooHart-,
CHJIMKAT-aHUOHBI, TUAPOKCHUI-UOHBI, KATHUOHbBI aAMMOHUWS, MarHus, KaJlbLud,




ATIOMUHUS, Kene3a (2+) u xxenesa (3+), menu (2+), MUHKA

14 YMeHnue:
14.1 MIPENICTaBIATh PE3yIbTaThl SKCIIEPUMEHTAa B (DOpME BBIBOJOB, J10Ka3aTEILCTB,
' rpaduKoB U TaOJIMII U BBISBISTH SMIMPHUECKUE 3aKOHOMEPHOCTH
YCTaHaBJIMBATL CBA3U MCKAY PCAJIbHO HaG.HIOI[aeMBIMI/I XUMHWYCCKUMU SABJIC-
14.2 HUSIMH U TIPOIIECCAMHU, TPOUCXOMASIIMMHA B MaKpO- U MHKPOMHPE, OOBSICHATH

PUYMHBI MHOTOOOpa3usl BEIIECTB




IHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, IIPOBEPAEMBIX HA OCHOBHOM
IroCYIZAPCTBEHHOM 3K3AMEHE 110 XUMHWHU

Kon

ITpoBepsiemMmbliidjIeMEeHTCONEPKAHUSA

1

HepBOHa‘-Ia.HBHBIeXI/IMI/I‘IGCKI/IGHOH}ITI/I}I

1.1

Uucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus CMecei

1.2

ATOMBI M MOJIEKYJbl. XHMHUYECKHE D3JIEMEHTBl. CHMBOJBI XMMHYECKHX 3JIEMEHTOB.
IIpocTble U CIIOXKHBIE BELIECTBA.

1.3

Xumuueckass  Gopmyna. BanentHocts aTOMOB  XUMHYECKHUX  DJIEMEHTOB.
CTeneHbOKUCIICHUA

1.4

3aK0H NOCTOSIHCTBA cocTaBa BemiecTB. OTHOcCUTENILHA aToMHasg Macca. OTHOCUTEILHAS
MO.HGKy.H}IpHa}I Macca. MaCCOBa}I J0JIA XUMHWYCCKOI'0O 3JIECMCHTA B COCIMHCHU N

1.5

KomnyectBo BemiectBa. Monb. MossipHas macca. MomnsipHblii 00bEM ra3os. Bzaumo-
CBSI3b KOJMYECTBA, MACChI U YHCJIA CTPYKTYPHBIX €IUHUI] BEILECTBA

1.6

Ousnyeckue M XUMUYECKHE SBICHUSA. XHMHYECKash peakuusa U €€ IPU3HAKHU.
3aKOHCOXPaHEHUSIMACCHIBELIECTB. XUMUUYECKUEYPABHEHUS

[Tepuonuueckuii 3axkoH u [lepuoguyeckas cucreMa xuMuueckux sneMeHToB [[.M. Men-
neneeBa. CTpOEHHEATOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema XuMHYeCKUX 3jeMeHTOB J[.M. MeH-
neneena. [lepuoasl n rpynmnbsl. GU3nUecKrii CMBIC MOPSAIKOBOTO HOMEPA, HOMEPOB Tie-
pHoJia ¥ TPYNIIBI AIEMEHTA

2.2

Crpoenue aromoB. CoctaB aTomMHbIX simep. M3otombl. DnekTpoHbl. CTpOEHHUE 3JIeK-
TPOHHBIX 000J0YEK aTOMOB TEepBbIX 20 XUMHYECKUX 3J1eMeHTOB [leprnoandeckoii cuc-
tembl J[.1. MeHnneneesa

23

3aKOHOMEPHOCTH B U3MEHEHUM CBONMCTB XMMMUECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPHO-
7IOB, Kajusl, Kanblus (paguyca aTOMOB, 3JEKTPOOTPUIATEIBHOCTH, METAIIIMYECKUX M
HEMETAJNIMYCCKUX CBOI>'ICTB) H uXx COG,Z[I/IHGHI/Iﬁ B COOTBCTCTBHUHU C ITOJOXKCHUECM 3JICMCH-
TOB B [lepnoguyeckoil cucTeMe U CTpPOCHHEM UX aTOMOB

CtpoeHueBenecTa

3.1

Xumuueckasi cBsizb. KoBaneHTHast (OJSIpHAsl U HEMOJISIPHAs) CBSA3b. DIIEKTPOOTPHIIA-
TEIbHOCTh XUMHUUYECKUX 3JIeMeHTOB. MoHHas cBs3b. MeTamnnyeckascBsi3b

3.2

Tunbl KpUCTAIMYECKUX PEIETOK (aTOMHAs, MOHHAs, METaNIn4yecKas), 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XMMUYECKOU CBS3U

Baxnerinme npeacTaBUTENN HEOPraHUYECKUX BellecTB. Hemeraninsl 1 UX COeAMHEHHUS.
MeTtanibl 1 UXCOEIUHECHUS

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHMYECKHUX COCIMHEHHI: OKCHUIIOB (cojieoOpa-
3YIOIINE: OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHBIC) M HECOJIEOOpa3yoIne; OCHOBaHUI
(mémoun u HEpaCTBOPUMBIE OCHOBAHMS); KUCIOT (KHUCIOPOACOJAEPKAIINE U OECKHCIIO-
pOJIHbBIE, OJTHOOCHOBHBIE U MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

4.2

Ou3ndyecKknue U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPOA, XJIO-
pa, Kuciaopoaa, cepsl, azorta, hochopa, yriepoaa, KpeMHHS

4.3

Pu3nuecKue U XMMUYECKHE CBOMCTBA ITPOCTHIX BELIECTB-METAJLIOB: JINTH, HATPHUSL, Ka-
s, Mar"us u KaJIbLu, AIFOMHHUS, xKeesa.
DNEKTPOXUMHUYECKUUPATHANPSKEHUIMETAIUIOB

4.4

Pu3nYeCKue U XMMHYECKHE CBOWCTBA BOAOPOJHBIX COCIMHEHUN HEMETAIUIOB: XJIOPO-
BOJIOPO/Ia, CEPOBOJIOPO/IA, aMMHUAKa




4.5

dusnyueckue U XMMHYECKUE CBOWMCTBA OKCcHUIIOB HemeTaiwioB: cepbl (IV, VI), azora(ll,
v, V), docdopa(Ill, V), yraepoma(ll, Iv), kpemuusA(IV).
[Tomy4eHHEeOKCHIOBHEMETAIIIIOB

4.6

Xumudeckre cBorcTBa OKCcuaoB: MeTauioB IA—IIIA rpymm, muaka, menu(Il) u sxenesa(ll,
[II).JTonyyeHneoKcH10BMETAIIIIOB

4.7

XWMHYECKHE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THAPOKCHIOB (Ha MpUMEpPE THUIAPO-
KCUI0B aJIIOMUHUS, xKenesa, LIUHKA). [TonyueHneocHoBaHUU u
aM(OTEePHBIXTHIPOKCHJIOB

4.8

OO0mue XMMHYECKUE CBOMCTBA KHUCIIOT: XJOPOBOJOPOIHOMN, CEPOBOJOPOIHOM, CEPHU-
CTOH, cepHOM, a30THOH, (hochopHOH, KpeMHUEBOU, yrodbHOU. OcoOble XMMHYECKHE
CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KUCHOT. [loydeHue Kucior

4.9

OO6mue XUMHYECKHE CBOMCTBA cpenHux cosiel. [Tomyduenuneconei

4.10

[Tonygenue, cobnpanue, pacro3HaBaHNWE BOAOPOA, KHCIOPOa, aMMHAKa, YTIICKHCIOTO
rasa B JabopaTopuu

4.11

Ilonyyenue ammmuaka, CEpHOM M A30THOM KHCIOT B  IIPOMBIIUICHHOCTH.
OO61mKEecTIOCOOBITOTYYCHUSIMETAIIIIOB

4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/II\/'I

XUMHYECKUEPEAKIIUU

5.1

Knaccugukanus XuMUYeCKUX peakifii 0 Pa3InYHbIM MIPU3HAKAM: 110 YUCIY U COCTaBy
Y4acTBYIOUIMX B pEaKlUU BEIIECTB, MO TEIIOBOMY 3((eKTy, Mo U3MEHEHHIO CTeneHeil
OKHCJIEHUS XMMHUYECKUX JIEMEHTOB

5.2

TemnoBoit 3¢pdpext xumMuyeckor peakuuu, TePMOXUMHUYECKHE YpaBHEHHs. DK30- U JH-
JOTEPMHUYECKHE PeaKIUU. TepMOXUMUYECKUE YPABHECHHUS
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OKHCANTENbHOBOCCTAHOBUTENbHbIE  peakuud. OKHUCIUTENd W BOCCTAHOBUTENH.
HpOHeCCBIOKI/ICJIeHI/IH u BOCCTAHOBJICHUS.
DNEeKTPOHHBINOATAHCOKUCIUTEILHOBOCCTAHOBUTEIIbHOUPEAKITIH

5.4

Teopust 3MEKTPONUTHYECKON auccouranuu. KaTtnoHbl, aHUOHBI. DJEKTPOIUTHI U HE-
3JI€KTpOJII/ITBI. CH.HBHBI@ nu cna6me 3JI€KTpOJII/ITBI. CTGHGHB,Z[I/ICCOI_[I/IEH_[I/II/I

5.5

Peakiiun nonHoro oomMeHa. Y CIoBHS MIPOTEKAHUS pPEeaKIIuii HOHHOTO 0OMEHa, TIOJTHBIE U
COKpAILICHHBIC HOHHBIE YPAaBHEHUsI PEaKIIUi

XuMHS ¥ OKpyXkarolasicpena

6.1

BemecTBa n Marepualibl B MOBCEJHEBHOM JKU3HU 4YeJIOBEKA. be3onmacHoe ucnoiab30Ba-
HHE BEIIECTB U XUMHYECKUX  peaKkuui B nabopaTopun u OBITY.
[TepBasnoMOBIPUXUMUYECKUXOKOTaX U OTPABIECHUSAX

6.2

XUMHUYECKOE 3arps3HEHNE OKPYKAroIIel cpebl (KUCIOTHBIE JOXKIH, 3arps3HeHUE M0Y-
BbI, BO3/lyXa U BOJOEMOB), CrocoObl ero mpenorspaiienus [IpeaenbHas gomyctumast
koHneHTpanus BemectB ([11K). Ponp xumum B pemieHUH 3KOJOTHYECKUX MPOOIIEM.
VYcunenue napHuKoBoro ¢ dexra, pazpyiieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepwl, azora, pochopa, yriepoaa, KpeMHUS U UX COCTUHEHUU B OBITY,
MCIUIHUHC, ITPOMBIINIJICHHOCTU U CCJIILCKOM XO03SHCTBE. HpI/IMeHeHI/Ie METaJIJIOB U CIlJIa-
BOB (CTaJib, YyT'yH, MIOPATIOMUHUHN, OpOH3a) B OBITY U MPOMBIIUICHHOCTH WX COCIUHE-
Huil. [ToHATHE 0 KOPPO3UU METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI HX OT KOPPO3UHU

6.4

[TpuponHbIe HICTOYHUKHU YTIIEBOAOPOIOB (YTroJb, IPUPOIHBIN ra3, HEQTh), MPOILYKTHl UX
nepepaboTku (0€H3MH), UX POJIb B OBITY M MPOMBIIIUIEHHOCTH

6.5

[lepBoHavanbHBIC TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX Yriepoa
(MeraH, 3TaH, STWIEH, alleTUJICH, STAHOJ, TIMIIEPHH, YKCYCHasl KUucioTa). [Tlonsarue o 6mo-




JIOTUYECKU BaXKHBIX BEIIECTBAX: JKUPaX, OeJKax, yrieBoAaX — U UX POJIU B JKU3HU YEIIOBE-
Ka
7 Pacuérsr:
7.1 mohopMyITaMXUMHUYECKUX COETMHEHU T
7.2 Macchl (MacCOBOM) TOJIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 MOXUMHYECKUMYPaBHEHUSIM

YUEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

» Xumusi, 8 kiacc/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos
C.A.,AxunonepHoe oomectBo «M3narenbctBo «IIpocBemeHuey

» Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos WN.I'., Cnagkor C.A.,
AxmmonepHoe obmectBo «M3aatenbetBo «IIpocBemenner

INa6puensa O.C. Xumus 8 knacc:yueonux/ O.C. I'abpuensu.-M. Ipoda, 2019
[Ma6puensa O.C. Xumus 9 knacc:yueonuk/ O.C. I'abpuensn.-M./Ipoda, 2019

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA
IMa6puensn, O. C.Meroaunueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kiacce, 9 kimace / O. C. IN'abpuensa. — M. : [lpoda, 2018. —

109, [3] c.

Xumus (0a30BbIN ypoBeHb). Peanuzanmst tpedoBanuit ®I'OC 0CHOBHOTO
ob1ero oOpazoBaHus: MeToanYecKoe mocodue s yuutens / Kaepuna A. A.,
[Tnuyruna I'.B.; mox pen.

I'. B. [Tuuyrunoii. M. : ®T'BHY «MHCcTUTyT cTpaTeruu pa3BUTHsI00pa30BaHUS
PAO», 2022. 81 c.:

["apa H. H. Xumus : ypoku B 8, 9 knacce : mocodue s yuurens /H. H. I'apa.

— 2-e u3n., nepepadb. — M. : [Ipocsemenne, 2014, —

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET
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https://m.edsoo.ru/ff0d37fa bubnuorexa



		2025-09-01T14:34:55+0400
	‎00 a3 60 7a 9d 2f 91 a4 16
	Кизилов Денис Сергеевич, директор




