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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus, MPeACTaBICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBE (QenepanbHOl paboueil MporpaMMbl
BOCITUTAHUS U ¢ YUYETOM KOHIIETIINHY MPENOAaBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3zoBaTenbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuM Aa€T TPENCTaBICHUE O IENAX, OOIlel CTpaTeruu
oOy4eHHsl, BOCHUTAHUS UM PpPa3BUTHUA OOYYaIOIIMXCS CPEeACTBaAaMHU Y4eOHOro
npenMera, yCTaHaBJIUBAET o0s3aTeNbHOE MIPEAMETHOE COJIep>KaHHUe,
npeAycMaTpUBAET pacIpeleieHue €ro Io KilaccamM MW CTPYKTYPUPOBAHUE 10
paszenaM M TeMaM IPOrpaMMbl IO XHMHUH, OIPENENAECT KOJWYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU coziepKaHus, PEKOMEHYEMYIO
MOCJIEI0BAaTEIbHOCTh HM3YUYCHHS] XHMHUU C Y4€TOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBfI3€H, JIOTUKM Yy4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEeM  00yYaroluXcsi, OINpeAeNseT BO3MOXHOCTH MpeaMmeTa U
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE 1eJIeH N3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENBHON JEeATEIbHOCTH OOyYarollerocs Mo OCBOCHHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXKUT OCHOBOW Juisi (OPMHUPOBAHUS MHPOBO33PCHHUS
oOydaromierocsi, ero npejcTaBiIeHU O MaTepUaTbLHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpYyEeMble XHMHUEW MNPEICTaBICHUS O B3aMMOIPEBPAILICHUSIX
SHEPrUd U 00 SBOJNIOLUMU BEUIECTB B MPUPOJE, O MYyTAX pEHIeHUs riao0agbHbIX
npo0eM yCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, IYHEPTrETUUYECKOMH,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEW  JJiI  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PyHKITMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOpMUPOBAHHE MBIIUICHUS W TBOPUYECKHX CHOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB HX CaMOCTOSITENIbHOW  Y4eOHOW  JIeSITeNIbHOCTH,
SKCIIEPUMEHTAJIbHBIX M HCCJIEJ0BATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MIOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJIOCTHOTO B3IJIsAa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH O00YyYarOIINXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHbIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
o0pa3oBaHUE 00yJarOLIUXCS.

JlanHbie HampaBiieHHWS B OOYYCHMHM XUMUU OOECTICUMBAIOTCS CIICIM(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  ABISETCS — MEJarorudyecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKU XMMHUU Ha ONpPEleIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIET0 0Opa30oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYarOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHHU, OCHOB
HEOPraHUYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPraHUYECKON XUMHH.

CtpykTypa cojiepKaHusS MPOTPaMMBI MO XUMHH CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnojaxoja Kk €€ uzyuyeHuro. ColiepxaHu€ CKIIAJbIBA€TCSI U3 CUCTEMBbI
MOHATUA O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI MIOHATHI O XUMHYECKOHN
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHLMUITY
MOCJICIOBATEBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona /1. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpeacTaBlieHUd 00 AIEKTPOJUTHUYECKON JHUCCOIMAIlMd BEIIECTB B
pacTBopax.

Teopernuecknue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS TOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIpyroMy, BBITIOJNHSS (YHKIUU OOBSICHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHHUSI U MOJy4YECHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMmbl IO XHMHH CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS O XUMUYECKOW COCTABIIAIOIIECH HAYyYHOM KapTUHBI MHUpPA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM TO3HAaHUsI B Hayke. M3ydeHHe XUMHM MPOUCXOJUT C MPHUBICUCHUEM
3HAHUM W3 paHee W3YUYCHHBIX Yy4YeOHBIX TpeaMeToB: «OKpYyKaOMUiA MUPH,
«bwuosnorus. 5-7 xinacce» u «dusuka. 7 Kinacey.

[Ipu wu3ydyeHUH XUMHUHM MNPOUCXOAUT (opMuUpOBaHHE 3HAHUN OCHOB
XUMUYECKON HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JNEATEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — Ba)XHEHUIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOTOKEHUH,
JOCTYMHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAyYHbBIM METOJaM I[IO3HAHMS TP HW3YYEHUU BEIIECTB U
XUMUYECKUX peakuui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUN U
UX TPUMEHEHWHU B Y4YEOHO-IIO3HABATEIbHOM M y4eOHO-HCCIIEOBATEIbCKON
JeSITeIbHOCTH, OCBOCHHHM NpaBWJ 0O€30MacHOro OOpalieHHs C BELIECTBAMHU B
ITIOBCETHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUsS Ba)KHOE
3Ha4YE€HHUE MPUOOPETN TaKUE LEIH, KaK:

— (¢dopMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HH;

—  HampaBJIICHHOCTh OOy4YeHUS] Ha CHCTEMaTHYEeCKOEe MpUOOIIECHUE
oOyJaronMxcsi K CaMOCTOSATEIbHON ITO3HABATEIbHOM JEATEIbHOCTH, HAy4YHBIM
METOoJaM TMO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCcaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yHarOIIUMHUCS
ONbITa PAa3HOOOPA3HON NEATEIBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIMI), MUMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ((opmupoBanue oOwmEeHd (QYHKIMOHATBHOM W  €CTECTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM YHCJIE YMEHHUA OOBACHATH M OLICHUBATH SIBJICHUS
OKpY>KaloIlllEr0 MUpa, UCIOJIb3ys 3HAHUS W OMbBIT, MOJYyYECHHBbIE MPHU H3YYECHUU
XUMUHU, TPUMEHSITh MX MpPU pPEIIeHUH MpoOdJieM B MOBCEJHEBHOW KU3HU U
TPYZIOBOU IEATEIBHOCTH;

— (QopmupoBaHue y O0O0y4aromMXcsi TyYMaHUCTHUECKUX OTHOIIEHUIA,
NOHUMAHUSl [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKU
1[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY W TPYIOBOM JI€ATENBHOCTH B LEJSAX
COXPaHEHHMS CBOETO 370POBbS M OKPYKAIOIIEH MPUPOJHON CPEIbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOGHHsS OOIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis M HAMPaBICHHOCTH JalbHEHIIEro
o0yueHus.

OOmiee 4ucio 4YacoB, OTBEAEHHBIX I H3YYEHUs XHMHU Ha YpPOBHE
OCHOBHOT0 0011ero oopazoBanusi, cocranisierT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHAYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMHUM B KU3HU YeTOBEKa. XUMHS B CHCTEME Hayk.
Tena wm BemectBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeToAax MO3HAHHWA B XMMHUH. YHCTHIE BEUIECTBA U CMECH.
CrniocoOnI pa3eneHus cMecei.

ATOMBI W MOJIEKYJIbl. XUMHUYECKHE dieMeHThl. CHMBOJBI XUMUYECKUX
anemMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOCHTENbHAasE aTOMHAas Macca.
OTtHocuTeNnbHAsT MOJIEKYJIsipHas Macca. MaccoBasi 71011 XUMHUYECKOTO AJIeMEeHTa B
COEJIMHEHHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsi3p KOJIMYECTBA,
MacChl M YHCJAa CTPYKTYPHBIX €AWHHI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COECTUHEHUH.

dusnyecKkrue U XMMUUYECKHUE SIBIICHUS. XUMUUYECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMHUYECKHE ypaBHeHUs. Krnaccudpukarus
XUMUYECKUX PeaKIuil (COeTMHEHNUS, Pa3I0KEeHUsI, 3aMeIIeHUs, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYI0H, MpaBUiaMu pabOThl B JIaDOpaTOpUH U
npuémMamMu 0OpaleHus ¢ JJabopaTOpHBIM 00OPYAOBAHUEM, U3YUEHHE U OIMUCAHUE
¢bu3rUecKuX CBOMCTB 00pa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
dbusnueckux (IMJIaBJIeHUE BOCKA, TasHUE JIbJIa, pPAcCTHUPaHHME caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIUSI BOJAbI) U XUMHYECKUX (FOpPEHHE CBEUYH, MPOKAJIUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOACHCTBHE MeNla C KUCIOTOM) SIBICHUM, HAaOII0IeHIE U
OMMUCAaHUE MNPHU3HAKOB IMPOTEKAHUS XMMHUYECKHUX peakiuil (pasioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHHe THMAPOKCUIA
menu (IT) mpu HarpeBaHuu, B3auMoJIeHCTBHE Kefe3a ¢ pacTBopoM cosr Menu (11),
U3yYeHHE CIOCOOOB pa3elieHHs CMecei: ¢ MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPoBEACHUE OUYUCTKH MMOBAPEHHOMN
CONM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  IPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAaHEHUs MAacChl, CO3/JaHHE MOJIEJeH MOJIEKYI
(IIapocTepKHEBBIX).

BaxHeillline nNpeacTaBUTE]Id HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucinopon — sneMeHT u mpocToe
BelecTBo. HaxoxneHue kuciopoaa B mpupojae, (U3MUECKHE U XHUMHYECKUE
cBoictBa (peakiuu ropeHus). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHUsS] KuUclopoda B J1abopaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B mpupoje. O30H — autoTponHas MoAUGUKALIIS KACTOPOaa.

TemnoBoit 3¢(HEKT XUMHUUYECKOW peakiuh, TEPMOXUMUUYECKUE YpaBHEHUS,
DK30- M SBHJAOTEPMUYECKUE peakiuu. TOomIMBO: yroib W MeETaH. 3arpsi3HEHUe
BO3/lyXa, yCHJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — asnemeHT M mpoctroe BemectBo. HaxoxaeHwe Bogopona B
npupose, ¢GU3MYECKME ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nony4deHus. Kuciorsr u conmu.

Monsipablit 00BEM Ta30B. Pac4&Thl M0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbL. Boma kak pactBopurenb. PacTBOpBLI.
HacepiieHHble 1 HEHaCBIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEMIECTB B BOJE.
MaccoBast 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpoB B Ipupojie ¥ B KU3HU 4YeloBeka. KpyroBopor Boabl B IPUPO/IE.
3arpsA3HeHHne NpUPOAHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus Heopranmdeckux coenuHeHuit. Oxcunbl. Kiaccuduxanus
OKCHJIOB:  cojieoOpasyionue  (OCHOBHBIC, KHUCIOTHBIC, aM{(pOTEpHBIE) U
HeconeoOpasyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHYECKUE
CBOKCTBA OKCHJIOB. [lomydyeHne okcuIoB.

OcHoBanusa. Knaccudpukanuss ocHOBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHknatypa ocHoBaHMi. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Gusndeckue u
XAMUYECKUE CBOMCTBAa KuUCIOT. Psan aktuBHoctm merayuioB H. H. bekerosa.
[Tony4yenue KuCIOT.

Conu. HomeHnknarypa coneil. @U3nyeckue U XUMHYECKHUE CBOMCTBA COJICH.
[Tonydenue coneu.

['eHeTnyeckas CcBsI3b MEXAY KJIaCCAMU HEOPTAaHUYECKUX COCIUHEHUMN.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIIPEIEIICHUE COAECPKaHUsI KUCIOPOAA B BO3AYyX€, IOJIyYEHHUE,
coOupaHue, pacno3HaBaHWE M U3yYEHHE CBOMCTB KHUCIIOpOJa, HaOII0JeHUE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHUS W
NpeKpalleHus TopeHus (Mokapa), O3HAKOMJICHHME C O0Opa3laMu OKCUIOB U
OMHCAaHUE HX CBOMCTB, IMOJy4YeHHE, COOMpaHHUE, pACIO3HABAHHE U HU3YUYCHHE
CBOMCTB BoJOpoAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcugom meau (11)
(BO3MOKHO HCIOJIb30BAaHUE BUIEOMATEepUaiOB), HAOIIOJeHHE 00pa3I0B BEIIECTB
KOJIMYECTBOM | MOJIb, WCCJEIOBAHHE OCOOCHHOCTEW PACTBOPCHHSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHUE PACTBOPOB C OIPEACIEHHON
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBHAE BOJABI C METalJIaMu
(HaTpyieM ©  KaJiblMeM) (BO3MOXHO  HCIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaAO0JII0ICHNEe U3MEHEHUS OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT M ILIEIOYEH,
u3ydyeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEAaKUWd HEeUTpaln3aluy, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHWE OJHOIO METAJUla IPYyTMM H3 PacTBOpa COJM, PEUICHUE
JKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMe «BaxHenmne Kiacchl HEOPraHUYECKUX
COECIUHEHUNY.

Ilepuoanuyecknii 3akoH u Ilepuogmueckas cucreMa XHMHYECKHX
yiemeHToB JI. WU. MenpaeneeBa. Ctpoenne aToMoB. XHMMHYECKAs CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KJAacCU(PUKALMKA XUMHUYECKHX 3JeMeHTOB. [lonsitue o
IpyINIax CXOJHBIX 3JEMEHTOB (LIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METALIbL,
raJIoreHbl, THEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpble 00pa3ytoT aMPOTEpHbIE OKCHIbI
Y TUJIPOKCUBI.

[Tepnoanueckuit 3akoH. [leproguyeckas cucreMa XUMAYECKUX JJIEMEHTOB /1.
N. MenneneeBa. Koporkomepuonnas W JAJUHHONEpPHOAHAS  (OPMBI
[lepuoanueckon cucrembl xumuueckux 3iemMeHToB J[. . Menneneea. [lepuobl
u rpynnel. DOu3ndeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponsl. CTpoeHue
3JIEKTPOHHBIX ~ 000JI04eK aToMOB nepBbIX 20 XMMHUYECKUX  3JIEMEHTOB
[lepuomnueckont cucremol JI. M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuto B [lepuognueckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKHX 3JEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYyIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . WM. MenneneeB — y4y€HbId U
IrPpaKIAHUH.

Xnmuueckass cBs3b. KoBanmeHTHas (MOJspHAs M HENOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKHUX 31EMEHTOB. VIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMM.
[Ipoueccsl okucaeHUS U BOCCTAaHOBIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAVIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUJA LHMHKA C pPACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCINTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiuu pazioKeHUs, COSTUHEHN).

Mescnpeomemmuoie ceasu



Peanuzanuss MeXINpeIMETHBIX CBS3€M MpU M3YYCHUHM XUMHUM B 8 Kjacce
OCYIIIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIC TOHATHSA: HAy4YHBIN (akT, TUIIOTE3a, TCOPHS,
3aKOH, aHaJu3, CHUHTE3, KilacCuduKauus, TMEePUOAUYHOCTh, HAOIIOJICHHE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

@dusuka: marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOIIbl, PAAUOAKTUBHOCTb, MOJIEKYJA, JIEKTPUYECKUN 3apsl, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBa, a3, (U3UYECKUE BEIMYHUHBI, €TUHUIIBI
MU3MEPEHUS, KOCMOC, TIJIaHEThI, 3BE3/1bI, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa.

['eorpadusi: armocdepa, rumpochepa, MUHEpaNIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOTIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKasl peaKUMs

[lepnoanueckuii 3akoH. [lepruoauueckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOMNOB, KM, KaJblLHUI H HX
COCIMHEHU B COOTBETCTBHHU C IIOJIOXKEHHUEM 3IJIEMEHTOB B Illepuoanueckoi
CHCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbl XMMHUYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOW PEIIETKH U
BHJJa XUMHYECKOU CBS3H.

Kiaccudukanuss 1 HOMEHKJIaTypa HEOPTraHMYECKHUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BENIECTB, OTHOCSUIMXCA K Ppa3IMYHbIM KJIacCaM HEOPraHUYEeCKHUX
COEJIMHEHUI, TEHETUYECKas CBA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMuaeckux peakiuii o pa3IndHbIM IpU3HAKaM (T10 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIESCTB, IO TEIIOBOMY 3(ddekTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKHUX 3JIEMEHTOB, MO OOpAaTHUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE
YPaBHEHHUS.

[Tonsitue o ckopocTu xuMUyeckod peakinuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatue o xumuyeckoM paBHoBecuu. DakTopswl,
BIIMSIFOIME HA CKOPOCTh XUMHYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTEIIPHBIE ~ pPEaKIMH,  AJICKTPOHHBIM  OajlaHC
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peakuuu. CocraBnenue YpaBHEHUI



OKHMCJIMTEIIbHO-BOCCTAHOBUTEINIBHBIX ~ PEAKUMM C  HMCIOJB30BAaHMEM  METOJA
AJIEKTPOHHOIO OanaHca.

Teopus 3JIEKTPOIUTUUECKON TUCCOUUAIUN. DJIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, annonel. MexaHus3m aucCOLMAllMM BEUIECTB C PA3JIMYHBIMU BUIAMHU
xumudeckoi cszu. Ctenens aucconuanuu. CUibHbIC U CIa0bIe AIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y CnoBuUs MPOTEKAHUs PEaKIMidi HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBaHMI W cCOJ€d B CBETE€ MNPEICTAaBICHUHA 00 3IEKTPOJUTUYECKON
nucconnannu. KauecTBeHHbIE peakiiny Ha HOHBL. [loHsATHE O THIIpOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJAEISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTauioB (TpaduTa M anMasa), CIOKHBIX BELIECTB
(xJopuaa HATpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peaKiuu
OT BO3JICUCTBUS PA3NUUYHBIX (PAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOJIHOCTU
pacTBOpOB BELIECTB, MpoLEcca AUCCOLMALNMA KHCIOT, WIENOYEd M  COJIEH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKAHMs]  PEeakuid  HMOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX —~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHHe, peakluH pa3iioKEeHHs, COEJUHEHUS), PACllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C I[IOMOILIBK0 KAYECTBEHHBIX pEAKIUMWd Ha HOHBI, PpEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HeMmeTayibl 1 MX COeIMHEHHUS

OO6mrast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJOr€HOB. XMMHYECKME CBOWCTBA Ha IMpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C MeTaJlJlaMd, HEMETaJUlaMH, IIeJo4YaMH). XJIOPOBOJIOPOI.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBa, MOJy4YeHUE, MpUMeHeHue. JleiicTBue
XJOpa W XJIOPOBOJOPOJA Ha OpPraHW3M YelIOBeKa. BaxHeWmne XJIOpUAbl U HUX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapakrtepuctuka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKuciaeHuss. CTpoeHne M (pU3MyecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/Aa U Cephbl. AJIIOTPOITHbIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOJIOPOJ, CTpOEHUE, (PU3UYECKHE U
XUMHAYECKHE cBOMCTBA. OKCUABI CEpPbl KaK NPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (¢uU3MUECKHEe UM XUMHUYECKHEe CBOMCTBa (0oOmume Kak
NPEACTaBUTENA Kjacca KHCIOT W chenuduyeckue). XHUMHUYECKHE pPEeakIiluu,
JeXallde B OCHOBE MPOMBIIUIEHHOTO CHOco0a MOJy4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCIOThI. CONM CEpHOW KHUCIIOTHI, KAYECTBEHHAs PEaKLMs Ha



cynbar-uon. HaxoxxneHue cepbl U €€ COCNMHEHHH B mpupojae. XUMHUYECKOE
3arpsi3HEHUE OKpY’KAroIell cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JT0XKIH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpALICHUS.

OO0mast xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, PaCHpOCTPAHEHUE B IPUPOJIE,
dusnueckue u XuMHUecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
(du3nuecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue U npuMeHeHue. Conu aMMOHMS,
ux Qu3nveckre U XUMUYECKUe CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasl KHCIIOTa, €€ MOoJydeHue, (PU3NUeCKHe U XUMHYECKHE
cBOMCTBa (0OIIME Kak TMpeACTaBUTENS Kilacca KHUCIOT U crleluduyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHUHEpaJIbHBIX
yn00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYIKAOIIEH Cpelibl COEIMHEHUSMH a30Ta
(KUCIIOTHBIE NOXKAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajoTponHbie Moaudukanuu Qocdopa, duszmyeckne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue U XUMUUECKHUE CBOMCTRA,
nonyudenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBbHBIX y100pEHUIA.

O6mas xapaktepuctuka s1emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aJUIOTPOIHbIE
MOAU(PUKALMK, PACOPOCTpaHEHUE B NpHUpoAe, (HU3MYECKHEe U XHUMHYECKUE
cBoiictBa. AncopOuusa. Kpyrosopot yraepona B mpuponae. OKCUABI yriiepoaa, ux
dbuznueckue W XUMUYECKHE CBOMCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DKOJOTHYecKHe MpoOJeMbl, CBSI3aHHBIE C OKCHIIOM
yrinepoaa (IV), rumore3a riao0anbHOrO NOTEIUVICHUS KIMMaTta, MapHUKOBBIN
b dexT. YrompHas KACIOTa U €€ CONH, UX (QU3NYECKUE U XUMHYECKUE CBOMCTBA,
noJlydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayanbHbIE TOHATHA 00 OPraHUMYECKUX BEIIECTBAX KaK O COCTUHEHHSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOJOB (Yyroiib, MHPUPOAHBIA ra3, HedTb),
OPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTHE O OMONOTMYECKN BaXKHBIX BEIIECTBAX: JKUPAX, OEJIKaX, YIJIeBOax — U UX
polnM B KM3HHM 4eJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COETMHEHUN.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IOJyYEHUE U
npuMenenne. CoenuHeHuss KpeMHHsi B mpupone. OOuue mnpeactaBiieHHs 00
okcune kpemHus (IV) u kpemHueBoi kucinore. CHIMKAThl, X UCIOJIb30BaHUE B
ObITY, B IIPOMBIIICHHOCTH. BakHellline CTpoUTeNbHbIE MaTepHallbl: KepaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30macHOr0 MCIOIb30BAHUS
CTPOUTEIBbHBIX MAaTEPHUAJIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3yUYeHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
IIPOBEJICHNE KAaYECTBCHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJICHUE TIPU3HAKOB
WX TIPOTEKaHMs, OMBITHI, OTpakarolyue (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
rajoreHOB M WX COEJUHEHHMI (BO3MOXKHO MCIIOJIb30BAHUE BHICOMATEPHUAIIOB),
O3HAKOMJIEHME C 0Opa3uaM XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
obpasiaMu  ceppl M e€ COCOUHCHHSAMHU  (BO3MOXKHO  HCIIOJIB30BaHHUE
BUJICOMATEpUAIIOB), HAOJIIOACHUE Mpollecca OOyIIMBaHMs caxapa IoJ JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOWCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, IPOBEICHNE KAaUeCTBEHHOW PeaKIuu Ha CyJbdaT-
WOH W HaOIIOJICHWE MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMIICHHE C (DU3NYSCKUMU
CcBOMCTBaMU a30Ta, ¢ochopa W HUX COEAUHEHHM (BO3MOXKHO HCIIOJIL30BaHUE
BUJIEOMATEpUAIIOB), oOpasliaMu a30THBIX U (POCHOpPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupanue, paclo3HaBaHHWE W M3y4YEHUE CBOMCTB aMMHaka, IPOBEICHUE
Ka4eCTBEHHBIX pPEaKIMii Ha MOH aMMOHHMS U (Gocdar-uoH U U3ydeHHE MPU3HAKOB
WX MIPOTEKaHUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXKHO HCIOJIb30BAHUE BUJICOMATEPUAJIOB), M3y4eHUE Mojieen
KPUCTAUIMUECKUX PEmETOK anmasza, rpadura, dyiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIICCTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IPOTHBOTA3a, MOJIydeHHEe, COOMpaHue, paclo3HaBaHUE U M3YyUYEHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX peaKklMii Ha kapOOHAT U
CUJINKAT-HOHbl W U3YYECHUE TMPHU3HAKOB UX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMENH CUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxkHele HeMeTaulbl U UX COCMHEHUS».

MeTaJuIbl M UX COeIUHEHM S

OO0uias xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B llepuomuueckon cucreMe XUMHUYECKUX 3yeMeHToB [, .
MenpeneeBa u cTpoeHus aToMoB. CTpoeHue MeTajuioB. MeTauindeckasi CBs3b U
METAUIMYECKAsT  KPUCTAJUIMYECKass  PEemETKa.  DICKTPOXUMHUYECKHM  psif
HanpspKeHU MeTaiuioB. OU3NYecKue U XMMUYECKHE CBOMCTBA MeTaioB. OOmme
CrocoObl TOyYeHHs MeTauioB. [IOHATHE O KOPpPO3WHM METAIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CmaBwl (CTallb, YyTyH, AIOPATIOMHHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounsie MeTamibl: nosnoxeHue B [lepuoanyeckon cucremMe XUMHUYECKHUX
sanemeHToB JI. 1. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXxOXJIECHUE B MPUPOJE.
dusnyeckre U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl U



TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHWe IeNOYHbIX METaNIOB M HX
COE€IMHEHUM.

[[lenouyno3eMenbHblE METAJUIbl MAarHMid M KaJblMH: IIOJIO)KECHHE B
[lepnognyeckon cucreme xuMmuueckux 3ieMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupoe. Pru3nyecKkne 1 XMMAYECKUE CBOMCTBA MarHus
U Kanplusa. Baxueiimue coenuHeHHs Kajblus (OKCUZ, THUAPOKCHI, COJIN).
XKéctkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHUN: TIOJI0)KEeHUE B [leproanueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . MengneneeBa, CTpoeHHME aToMma, HaxOXAeHHUE B Ipupoae. Pusnyeckue U
XMMUYECKHE CBOMCTBA altOMUHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUA
AJFOMUHMUSL.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMuMHYECKUX 3JIEMEHTOB /1.
. MenpneneeBa, cTpoeHME aroma, HaxoxJaeHue B mnpupoaec. Duznyeckue u
XUMUYecKrue cBoMcTBa xkene3a. Okcunbl, rugpokcuabl U conu skeneza (II) u
xenesa (III), ux coctas, cBOMCTBA U MOTYUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMH, M3y4YE€HHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUA OKCHJIA
Kbl W HATpUs C BOJOM (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIpOLEcCa TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXKHO  HMCIIOJIb30BaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAaKIMi HAa WOHBI: MArHUs, KaJblUs, ATIOMUHUSA, [IMHKA, JKEJie3a
(IT) u xeneza (III), meau (II), HaOmrOIEHNE U ONKMCAHUE MPOLIECCOB OKPAIIMBAHUS
IUTAMEHU WOHAMHM HaTpusl, Kaldus U Kaiublugd (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB T'MIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3aj1a4 10 TeMe « Baxkueimue
METAJUIBI U KX COCTUHEHUSY.

XuMHuS M OKPYKAOLIAA cpeaa

BemecTtBa m marepuanbsl B INOBCEAHEBHOW KU3HM YenoBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUUYECKUX peakiuil B ObITy. [lepBasi momoinpb npu
XMMHUYECKUX 0KOraX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HECHHE OKpY’Karouled cpeabl (MpeaenbHas T0ImyCTUMAast
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xumMuu B pelieHun 3KOJI0THYECKUX
npooseMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mescnpeomemmuoie ceazu



Peanuzanus MeXnpeaMEeTHBIX CBS3€H NMpU M3YYCHHH XUMUU B 9 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOJNb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIsI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEeHHO-HAYUYHbIE TMOHSATHSA: HAy4YHBIH (PaKT, rUMoTe3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KIacCUPUKalMs, TMEePUOJAUYHOCTh, HaOI0/IeHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHHUE, MOJEIb, SBIICHHE, ITAPHUKOBBIN
3¢ (HEKT, TEXHOIOTHS, MAaTEPUATTBI.

duzuka: Marepusi, aToOM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJHU]I,
U30TOMbBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJHUKH,  JHUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, Ta3, paCTBOP, PAaCTBOPUMOCTh, KpUCTAJUTHUECKAs
peméTKa, CruiaBbl, (PU3NUYECKHE BEIWYUHBI, €IUHUIBI U3MEPEHMs, KOCMUYECKOE
POCTPAHCTBO, IJIAHETHI, 3B&3/1b1, COJHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, IKOCHCTEMA, MUHEPAIbHbBIE
yI00pEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, rumpochepa, MUHEpaNIbl, TOPHBIE MOPOJIBI,
M0JIe3HbIE HCKOIAeMble, TOIUIMBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHMs JOCTUTalOTCS B X0/A€ OOy4YeHMs XMMHUM B €JAMHCTBE YYEOHOW U
BOCIIUTATEJIBHOMN IEATEIIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMA POCCUNCKUMU
COLMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMH, IIPUHATBIMU B
oOlecTBe MpaBWJIaMd M HOPMaMU TOBEJIEHHUS M CIOCOOCTBYIOT Ipolleccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COIMAIN3AUN O0YyHYarOIIUXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPaXKAIOT  TOTOBHOCTh  OOyYaroummxcs
PYKOBOJCTBOBATbCA CHUCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OPHEHTALUW W
paclIMpeHne OMbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpMoOTHYECKOro BOCIMTAHUA:

LIEHHOCTHOI'O OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4yHOMY HACIEOUI0, TMOHUMAaHHs 3HAYECHUS XUMHUYECKOM HAyKU B JKHU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTH BJIaJETh JAOCTOBEpHOW MHMOpMaiuenn o
NEPENOBBIX JOCTHUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJbHBIX HOPMax W MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOM,  y4eOHOHMCCIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOH NEATEIbHOCTH NpHU
BBITIOJIHEHUU YYEeOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX TPOEKTOB, CTPEMJIEHHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TPOLECCE ITOW Y4eOHOM JEeATEIbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBApUILEW C IO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XWUMHYECKOW DPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIIAIOLINE
OCHOBY JJI MMOHUMAaHUsl CYIIHOCTH HAyYHOM KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJBI, B3aMMOCBS3SIX YEIOBEKa C
MIPUPOJHOM CPEJION, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

II03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJIyYEHHE HOBBIX 3HAHUU II0
XUMUHU, HEOOXOJIMMbIE A OOBSICHEHUS HAOJIIOJaeMbIX TPOLECCOB U SIBIICHUH,
MO3HaBaTEIbHON, MH(GOPMAIIMOHHOW M YUTATENIbCKOW KYyJIbTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM paboOThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOMN



JUTEPATypPOr, JTOCTYNMHBIMA TEXHUYECKHMMH CpeJCTBaMU HH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpPEC K OOYyYEHHMIO M MO3HAHUIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCT K  €aMO0Opa3OBaHHUIO, IPOEKTHOM M HCCIIEI0BATEIbCKON
NeSTENHLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHHS B
JIaJIbHEHIILIEM;

4) gpopMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH JKW3HHW, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3/I0pOBbIO, YCTAHOBKHU Ha 370pOBBIA 00pa3 >KU3HH, OCO3HAHHWE MOCIEACTBUMA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aIKOTOIsl, HAPKOTUKOB, KYpEHUs),
HEOOXOJUMOCTH COONIOJICHUsS] TMpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

5) TpyaA0BOro BOCIIMTAHMSI:

MHTEPEC K MPAKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpya pa3auyHoro poja,
yBaXEHUE K TPyAy U pe3yibTaTam TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUSI MPEAMETHBIX 3HAHUN MO0 XHWMHH, OCO3HAHHBIA BBIOOP
WHMBUyaIbHON TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycreuHon npodeccuoHanbHON eSITENbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJaTUPOBATHCS B MPO(PECCUOHANBHON Cpe/Ie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJOTMYECKU 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMaHUE LIEHHOCTU 310POBOIO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyeckoMy M TNCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIOACHMUS
npaBui 0€30MaCHOI0 MOBEJCHUS MTPU padoTe C BEIlIeCTBaAMU, a TAK)KE B CUTYalUsX,
YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIy4yaeMble MPU M3YUYCHHH XUMHU, IJIS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHON CPEIOr, ISl MOBBIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJNbTYphl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
AKOJIOTMYECKUX MPOoOJeM M MyTeW UX PEIICHUS MOCPEICTBOM METOJIOB XUMUH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaTHCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJ/IbTATDBI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpHs,
IPUHIIAI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPhIE
UCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeIMETax U MO3BOJISIOT Ha
OCHOBE 3HAaHUM U3 ATUX MPeaAMETOB (OPMHPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHpA, U YHUBEpCaJbHbIe yueOHbIE NeWCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJISTHUBHBIE), KOTOphIE 0OECIeurnBalOT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aecTBu:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TP OCBOCHUU
3HAHUW: PACKPBIBATH CMBICH XUMUYECKUX MOHSATUN (BBIACIATH UX XapaKTEpHbIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMU HOHSTUAMH), HUCIOJIb30BaTh
MOHSATHS 111 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUM, BEIOUpPATh OCHOBAHUA U
KpUTEpUU IS KIacCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
YCTaHABJIMBATh MNPUUYUHHO-CIEICTBEHHBIE CBSI3M MEXAYy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUYECKHE PACCYX IACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 110 aHAJIOTHN),
JenaTh BBIBOJIbI M 3aKJIFOYEHNS;

YMEHHUE TMPUMEHATH B TIpollecCe€ TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCTIOJIb3yEMBIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUUA 3HaK (CMMBOJ 3JEMEHTa), XUMHUueckas ¢opMmyia U YypaBHEHHUE
XUMUYECKON peakln — MPU pelIeHUH y4yeOHO-TI03HaBaTEIbHBIX 3374, C YU4ETOM
ATUX MOJEIBHBIX MPEACTABICHUIN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH M3Y4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIISITh  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEICTBEHHBbIE CBSI3M U
MPOTUBOPEUHMS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble ucciaenoBarebcKue 1eHCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJIEHHBIE BOINPOCHI B KAaue€CTBE HHCTPYMEHTA
MO3HAHHUA, a TaKXKe B KauyecTBE OCHOBBI Mg (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETeHUE OMbITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TIPOBEIICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOmoIaTh 3a XOJOM Ipollecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €r0 pe3ysbTar, (OpMyIUpoBaTh 0000IIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITh OTYET
0 MPOJIENIaHHO paboTe.

Pabora c nndopmanmueii:

yMEHUE BBIOMpaATh, AHAIMU3UPOBATH W HUHTEPHPETUPOBATH HHPOPMALIUIO
pa3JIMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYYaeMYIO U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHUBOPEYUBYIO U
HEJ0CTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IU4HbIe METOJbl M 3allpoChl NMPHU TOUCKE U OTOOpE
uH(pOpPMAIlMd U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX [JIsi BBINOJTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONPEEIEHHOTO THIIA, MPUOOPETEHHE OIbITAa B
o0jacTl UCHOJB30BAaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHbIX TOMCKOBBIX CHCTEM,
CaMOCTOATENIbHO BHIOMpaTh ONTUMAIbHYIO (OPMY MpeACTaBICHUS UHPOPMALIUU U
WLTIOCTPUPOBATh peIlaeMble 3aladdl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku U UX KOMOWHAIUSAMU;

YMEHHME HCIOJb30BaTh M AaHAJU3UPOBAaTh B Ipouecce ydyeOHOH u
UCCJIeIOBATEIbCKON JEATENBHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOpPTa Ha COCTOSHUE OKPYJKAIOUIeH MPUPOIHOMN
Cpelbl.

KoMMyHHKATHBHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eliCTBHUS:

yMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WIM) JIUCKYCCHH) TIO
cylmiectBy  obOcyxaaemMoil  Tembl, (OPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTENLHO BBITIOJIHEHUS TPETIOKEHHOMN 3a/1a4u;

YMEHMsSI ~ NPEIACTaBIATh  MOJYYEHHbIE  Pe3yJbTaThl  [103HABATEIbHOU
NESTENbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTax; JieJaTh MPE3eHTALNI0
PE3yJIbTaTOB BBHIMOJIHEHUS] XUMUYECKOTO IKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
1a00paTOpHOIl pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

yMEHHsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOMU
MO3HABATENILHOM M KCCIIEIOBAaTEIbCKOM  JESATENIbHOCTH  NpPU  pEUICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (oOcyXxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIMS
COBMECTHBIX JEWCTBUH, OIpenejeHue KpPUTEpPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PeryasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh LENHU JCATENbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
JeATEeIIbHOCTh, BBIOUpaTh Hanbosee F3(pPeKTUBHBIE CITOCOOBI PEIIeHUs YUCOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJIATh WM KOPPEKTHUPOBATH
NPEIOKEHHBIA AJITOPUTM  JIEUCTBUM MPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
NOJyYEHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMsIX,
OLICHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yibTaTa 3asBICHHON 1I€NU, YMEHUE
UCTIONb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraeMble B YCIIOBUU 3aJaHHIA.

MNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPeE3yJbTaTOB IO OCBOCHHUIO O0053aTEIbHOIO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOH paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOMIMMHCS HAay4HBIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBUl, crnenuduuecKkue A IpeAMETHOH o0nacTtu  «XHUMHUS», BB
NEATEIbHOCTH IO  IOJYYEHHIO HOBOIO  3HAHWs, €ro  HMHTEpIpETaluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoniy oOydenus B 8 kjiacce npeIMeTHBIE Pe3yIbTaThl Ha 0230BOM YPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHMUIA:

e PpAacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHI: aTOM, MOJEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(olHOpOIHAST M HEOJHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas macca,
MaccoBas 10JIs1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XMUMHYECKasl PEaKIus, KIacCU(UKAIUS PEaKIUid: peaKiuu
COCAMHEHHUSI, pEaKUUU PA3JIOKEHUs, pEaKUUud 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJOTEPMHUUECKHE PEAKINH, TEII0Boi A (eKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMa, aTOMHasi OpOUTallb, PAaAUYC
aTOMa, XMMHYECKasl CBsI3b, MOJIAPHAS M HEIMOJSPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(mpoueHTHast KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aWUMOCBS3b OCHOBHBIX XHMHUYECKUX MOHATHU W
MPUMEHSITh 3TU NOHATHUS MPU OMKUCAHUY BEILIECTB U UX NPEBPaIlCHUN;

e HCIONBb30BATh XHWMHUYECKYIO CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHNI XMMHYECKUX PEAKIIUI;

e OINpENeNsiTh BaJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHCICHMS  3JIEMEHTOB B  OMHApHBIX  COEAUHEHHUSIX,
IIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHU I10
dbopmynam, BHA XUMHUYECKOM CBSI3M (KOBaJIGHTHAas MW HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSIX;

e packpbiBaTh cMbIchH Ilepuomnueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IIOHUMAHUE NEPUOJUYECKON 3aBUCHUMOCTU CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJokeHus B Ilepuommueckoin cucreme,
3aKOHOB COXPAaHEHHUsS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHA ABOTajpo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMU4HYIO Qopmy Illepuoguyeckoit
CUCTEMBbl XHMHMYECKHX JJEMEHTOB: pa3iuyaTb IMOHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodbouynas noarpynna (b-rpynmna)», Manslie u
OOJbIlIMEe MEPHUOJIbI, COOTHOCUTH OO0O3HAYEHHs, KOTOpPhIE HUMEIOTCA B
tabnune «llepuognueckass cucrteMa XuMHYECKHX d3jeMeHToB J[. U
MenpeneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij A/ipa, 00Iee YUCIIO dIEKTPOHOB
U pacrpeesieHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(DUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HECOPraHUYCCKHE BEIIECTBA,
XUMUYECKUE peakinuu (M0 YMCIy U COCTaBy YYACTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XMMHYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, TOJATBEPIKIAas OMUCAHNUE TPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLINM;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOTO
COCTaBa, BO3MOKHOCTHU TMPOTEKAHUS XUMUYECKUX MPEBpaIlleHUd B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJISAPHYIO MAacChI
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOrOo DdJeMeHTa 1o QopMmyIie
COEIMHEHMSI, MAaCCOBYIO JOJIIO BEUIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICTUTEIILHON JEATeIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3alluio, KiaccHu(UKaIuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBS3€H — MJIsi M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHYECKHX pEaKIHi, eCTCCTBEHHO-HAYYHBIC METO/IbI
NMO3HAHUA — HAOIIOJCHHWE, M3MEpPEHWEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peasibHBI U MBICIICHHBIN );

clenoBaTh  IpaBWiaM  MOJb30BaHUA  XUMHUYECKOM  Mocylaod
7a00paTOpHBIM  00OpYyJOBaHMEM, a TakKe IpaBujiaM oOpallleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeIlIecTB (BOJOpOAA M KHUCJIOPOJA), MNPUTOTOBIIECHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA,
IUTAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KUCIOT C MOMOIIBIO HHAUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U JIPYTHE).

K xonny oOydenus B 9 kiacce npeIMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YYaIOIIUXCSI YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHATHUH: XHMHYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BEILIECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCJICHUS, XUMHYECKasi PEeaKIHsl, XUMUYECKasi CBsI3b, TEIUIOBON 3PdeKT
peakuuu, MOJb, MOJSIpHBI  00BEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] IUCCOLUMALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE€ paBHOBecHE, OOpaTUMbIE W



HeoOpaTUMBbIE peaKlUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIHH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJIEHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBI3b (KOBaJICHTHAs, MOHHAS,
METAJUTMYECKasi), KpUCTAIUIMYECKAass peleETka, KOPpO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUUH, TMPeaeTbHO JOMyCTHUMAas
koHueHTtpanus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU MOHATHUS MPU ONMKUCAHUY BEILIECTB U UX NPEBPAIlCHUN;
UCIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JUJI COCTaBlieHUsS (OpMyI
BEILIECTB U YPABHEHNUI XMMHYECKUX PEAKIIUI;

ONPEACIIATh BAJIGHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX PJIEMEHTOB B
COCAMHEHHUSIX PA3JIUYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHM To (opmyiiaM, BHA XHUMHYECKOU
CBA3U (KOBaJeHTHas, WMOHHAs, MeETaJuIMuecKasi) B HEOPraHMYEeCKuX
COCAMHEHUSIX, 3apsA]l MOHA MO XUMHUYECKOU (hopMmyre, xapakTep Cpeiabl B
BOJIHBIX PAacTBOPAaX HEOPTraHMYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKOU
PEETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3axkona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHHWE: OIKCHIBATH U XapaKTepu30BaTh
tabmmmunyio (opmy Ilepuoamueckoil CUCTEMBl XUMHYECKUX DSJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynma (A-rpynma)» U «moOodHas
noarpynna (b-rpymnma)», manele u OoJiblliie TEPUOJIbI, COOTHOCHUTH
0003HAauEHUsA, KOTOpbIE MMEIOTCA B NEPUOJUYECKOM Tabmuue, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsija  sjapa, oOIIee 4YUCIO DJJIEKTPOHOB H
pacmpesefnieHde HUX MO0 DJIEKTPOHHBIM  CJOsIM), OOBACHATH OOLIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJlblX MNEPUOJIOB U IJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

KJ1acCu(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakiuu (M0 YMUCIy U COCTaBYy Y4YAaCTBYIOIIUX B PEaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, MO U3MEHEHHUIO CTETICHEH OKHMCIICHHUS
XUMHUYECKUX DJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) oOlMEe U cnenupuyeckrue XUMUYECKHe
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEIECTB, MOJATBEPXKAasi OIMKHCAHUE
npuMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITb YPABHEHUS DJEKTPOIUTUYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE M COKPAIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUs pEaklMid, TMOATBEPKIAIOIMIUX CYIIECTBOBAHHE
TeHETHYECKOM CBSI3U MEK/Y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MIOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKaHUS XMMUYECKHX TMPEBpPALIEHUNH B Pa3IUUHbIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChI
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyie
COEIMHEHMSI, MAaCCOBYIO JOJIO BEUIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOyofaTh  MOpaBujia  MOJb30BAaHUS  XUMHUYECKOM  mocylol U
7abopaTOpHbIM  00OpYIOBaHMEM, a TaKKe IMpaBuja OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUHUSMU IO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHHI0O WU COOMPAHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIJIEKUCIIOro ras3a);

NPOBOJIUTh  pEaKlUH, MOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEILIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OPOMHUI-,
uoaua-, kapOonat-, ¢ocdar-, cuiukar-, cyibdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUUECKUX BEIECTB;

IPUMEHSATH OCHOBHBIE OINEPAllMU MBICIUTEIILHON JEATEIbHOCTH — aHAJN3
U CHUHTE3, CpaBHEHUE, O0O0OOIIEeHHE, CHUCTEeMATU3allui0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — 11 M3YYCHUS CBOWCTB BEIECTB H
XUMUYECKUX pEaKluil, €CTeCTBEHHO-HAy4YHbIE€ METOJbl TMO3HAHUS —
HaOJI0ICHNe, M3MEpPEHUe, MOJACIUPOBAHUE, SKCIEPUMEHT (pealbHbId U
MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO 9acoB
Ne HanmeHoBaHMe pa3/ie/ioB U DJIeKTpOHHbIe (LM (ppPOBbIE)
n/n TeM NPOrpaMMbl Bcero KontpoibHble IpakTiryeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
Xumust — BaxkHas 00J1acThb

L1 €CTECTBO3HAHUS U 5 ) bub6muoreka [IOK

' MPAKTUYECKOMN JEITEIbHOCTH https://m.edsoo.ru/7f41837¢

JeJoBeKa

12 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazaeny 20

Pa3znen 2. BaxxHeiilue npeacTaBUTe/Id HEOPraHUYeCKUX BellleCTB
)1 Bosnyx. Kucnopon. [Tonsatue 6 bubnuorexa [JOK

' 00 okcHuaax https://m.edsoo.ru/7f41837¢
27 Bonopoa. Ilonstue o 2 1 bu6mmoreka [IOK

' KHMCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChl 1 1 1 bubmuorexa [JOK

' HEOPraHMYECKUX COEIUHEHMIA https://m.edsoo.ru/7f41837¢

Hroro no pasaeny 30



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

Paznen 3. llepuoguyeckuii 3axoH u [lepuoguyeckasi cucrema xumuieckux 3jeMmeHToB . U. MenaeneeBa. CTpoeHne aToMOB.

Xumnueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peaKIuu

[Ieproanueckuii 3aKOH U
31 IIepuonnueckas cucrema 7 bub6nuoreka [IOK
' XMMHYECKHX 31eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XumMu4decKkas CBI3b. BuG LIOK
nOInoTEKA
2 - 2
3 Orucurebio 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKIIMHI
bu6mmoreka [IOK
n 15
TOTO TO pasiey https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5
ITPOI'PAMME



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

9 KJIACC

KoaunuecTBo yacos JIeKTPOHHbIE
No i/ HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
°n/m
NMPOrpamMmMbl Bcero Konrpoaensie | - Ilpakrmieckne o0pa3oBaTe/bHbIE
padoThI padoThI pecype
Pa3znen 1. BemecTBO 1 XUMHYECKHE PeaKIIUN
L1 [ToBTOpeHue u yriay6nenue 3HaHUN 5 1 bubmuoreka [JOK
' OCHOBHBIX pa3JeNoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHUYECKAS JUCCOLUALH. g 1 1 bubaunoreka LIOK
' XHUMHUYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS
)1 OO61mas xapakTepuCTHKa XUMUYECKUX 4 1 bubmuorexa [JOK
' snemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [IOK
' PyTHet. -€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepucTHKa XUMUIECKIX
23 aneMeHToB VA-rpymmsl. A3ot, pochop u 7 1 bubmmorexa LHOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
WX COCJIMHEHUS
OO0m1as XxapakTepucTUKa XUMHUYECKUX 6 OK
24 anemeHToB [VA-rpynnel. Yraepoa u 8 1 2 nommorexa 11

erMHI/Iﬁ 1 UX COCIUHCHUA

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Htoro no pazneny

25

Pa3zgen 3. MeTaJsIbI M BX COeTHHEHUS

3.1 OO1me cBOiCTBA METAIOB 4 E:[I:;;I;T:;(;?S/Ii 412636
3.2 Baxueiiime MeTamibl U UX COCTUHEHUS 16 E;I:;;;T:;(Sigri}; 412636
Hroro no pazaeny 20
Pazgen 4. Xumus 1 oKpykamomas cpeia
4.1 BemectBa u Matepuansl B )KM3HU YEJIOBEKA 3 bubnmorexa LHOK
https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PeszepBHOe Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIbHOI TPOT'PAMMBbBI

8 KUIACC

Kon
NPoBepPsIeMOro
pe3yJbTaTa

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI OCBOEHHsI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 001I€r0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘-IaJIbHBIe XUMHNYCCKHUEC ITIOHATHUA»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TIIOHATHUMA: aTOM,
MOJIEKYJIa, XHMHUYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE
BELIECTBO, CMeCh (OJHOpPOJHAs U HEOAHOPOIHAs), BAJIEHTHOCTbD,
OTHOCHUTENIbHAsE aTOMHas W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas [J0J1 XUMHUYECKOIO
AIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMHMYECKas peaKilus,
KIAaCCU(PUKALMS  PEAKIMA:  PEaKlUu  COCAWHCHHS,  PCaAKIIHH
pa3joXKEeHUs, peakluu 3aMelIeHHs, peakuuu oOMeHa, 5K30- U
SHJIOTEPMHUYECKUE PEaKIMH, TEIUIOBOW 3(P(EKT peakiuu, pacTBop,

MacCoBasi O40JIA BEIICCTBA (HpOI_IeHTHaSI KOHI_IGHTpaI_II/ISI) B paCTBOpPC

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUI U

MPUMCHSATDH 3TU MMOHATHSA IPU OITMCAaHWH BEIIECCTB U UX npeBpameHI/Iﬁ

1.3

UCTIOJIB30BaTh XMMUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (HOpMYI

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

1.4

PpacCKpbIBaTb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI0 Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OIIpCACIIATD BaJICHTHOCTDb aTOMOB 3JICMCHTOB B OuH APHBIX

COCAUHCHUAX

1.6

KJIacCU(PUIUPOBATh XMMHUYECKHE peakuuu (M0 YHCIy U COCTaBy

YYacTBYIOILIMX B pEaKUH BELIECTB, MO TEMI0BOMY YPQEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIPHYIO MAaCChI

BEILIECTB




1.8

BBIUUCIISATH MAacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa 1o (opmyiie

COEIMHEHMS,

1.9

BBIUUCJIATE MAaCCOBYHO JOJIFO BEIIECTBA B paCTBOPC

1.10

IPUMEHATh €CTECTBCHHOHAYYHbIE METO/bI MO3HAHUSA — HAOIIOJCHUE,
U3MEpeHue,  MOJEJIMPOBAHME,  OKCIEPUMEHT  (pealibHbli U

MBICJICHHBIN )

ITo Teme: «Baxuelme MMPEACTAaBUTCIIN HCOPIraHUYICCKUX BCIICCTB»

2.1

pPacCKpbiBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX MMOHSATHM: OKCHn,

KucCj0Ta, OCHOBaHHUEC, COJIb

2.2

OonpeaAc/IsATb NPUHAMJIC)KHOCTh BCHICCTB K OHpeﬂeHéHHOMy KJ1acCcy

COEIMHEHUH 1o Gpopmynam

23

KJ]aCCI/I(I)I/II_II/IpOBaTB HCOPraHNYCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOICTBa
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

MMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
KauC€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IPOTCKAHHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleloBaTh MpaBWJIaM TOJNB30BAaHUS XUMHUYECKOM TIOCYAOH W
1a00paTOpPHBIM 00OPYJIOBAaHHEM, a TakK)Ke IMpaBWIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO BBIIIOJIHEHHUIO
71a00PAaTOPHBIX XMMHMYECKHUX OMNBITOB IO TMOJIYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATL U MPOBOAUTL XUMHUYCCKUEC SKCTICPUMCHTBI 110
pacro3HaBaHHUIO PAacTBOPOB IIeoueid U KUCIOT C TOMOIIBIO

MH/IUKAaTOPOB (JIaKMYC, (heHOIPTATICHH, METUIIOPAHXK U APYTHUE)

2.7

IIPOBOJUTH PACYEThI [0 YPABHEHUIO XMMUYECKON peakuu

ITo Teme: «llepuomuyeckuii 3akoH u Ilepuonmueckas cucrema
xumudeckux snemeHTtoB J[. M. MenneneeBa. CTpoeHue aToMoB.

Xummndeckas cBsI3b. OKHUCIUTEILHO-BOCCTAHOBUTCIILHEIC PCaKkum»

3.1

PaCKpbIBaATh CMBICII OCHOBHBIX XUMHWYCCKHUX MOHATHH: AApO aroma,
ANIEKTPOHHBIA CIIOM aTroma, aToMHasi oOpOWTanb, paguyc aToma,

XUMHUYCCKad CBA3b, IOJIApHAass W HCIOJApHAss KOBAJCHTHAA CBA3b,




ANEKTPOOTPHUIATEIBHOCTh, HWOHHAs CBs3b, HWOH, KaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

KJ]aCCI/I(I)I/II_II/IpOBaTB XHUMHUYCCKUC 3JICMCHTEI

33

ONHUCHIBATh U XapakTepHu3oBaTh TabnuuHyro ¢opmy Ilepuonnyeckoi
CHUCTEMBbl XMMHYECKHX DJIEMEHTOB: pa3iHyaTh IOHATHUS «TJIAaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIINE) IEpUOabI

3.4

packpsiBaTh cMbica [lepmoamueckoro 3akona .M. Menneneena:
JIEMOHCTPUPOBATH MOHUMAHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit

CHCTEMC

3.5

COOTHOCHUTH  O0O3HAuUeHHUs, KOTOphle HMMEIOTCS B  TabiuIe
«ITepuoanueckas cucTreMa XUMHUYECKUX 3JIEMEHTOB J.N.
MenzeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB W 3apsija sapa, oOImee Yucio

AJIEKTPOHOB U pacHpeieNIieHue UX MO 3IEKTPOHHBIM CIIOSIM)

3.6

OMpeaACIIATh CTCIICHb OKHUCJICHUA 3JIEMCHTOB B 61/IHapHI>IX

COCAUHECHUAX

3.7

OmpeensaTh BUJA XHUMHUYECKON CBs3UM (KOBaJEHTHAass W HOHHas) B

HCOPTaHNYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NMpoBepsieMoOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl

1

ITo Teme: «BemiecTBo U XUMHUYECKas peakuus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TMOHATHH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, SJIEKTPOJUTHUECKAs AUCCOLMALIMS,
peakiMy MOHHOro OOMeHa, KaTalu3aTop, XUMHUYECKOe pPaBHOBECHE,
oOpaTtumble " HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuuy, OKHCJIUTEND,
BOCCTAHOBUTENIb, OKHUCIEHHE M BOCCTAHOBIIEHUE, aJUIOTPOIUS,
aMQOTepHOCTh,  XUMHYECKass  CBA3b  (KOBaJEHTHas, HWOHHasd,

MeTaJ'IJ'II/ILIeCKaSI), KpHUCTAJINIMICCKad peméTKa, CIINIaBbl, CKOpPOCTH




XUMHUYECKOW peaKkuu

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX HOHATHUA H

MNPUMCHATDH 3TU MOHATHS IIPU OITMCAaHUH BCHICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIAATh YPABHEHUS JJIEKTPOJUTHYECKON AMCCOLUALMM KHUCIIOT,
HIeJI0YEH M COJIEM, IOJIHBIE M COKpAIEHHBIE YPaBHEHHUs DPeakIHu

WOHHOro 00OMeHa

1.4

PacCKpbIBaTh CYHIHOCTb OKUCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peakuuit

1.5

IIPOBOJIUTH PACYETHI [0 YPABHEHHUIO XMMUYECKON peakuu

ITo temam: «Hemeramnpl U UX coeqWHEHUs» M «MeTauibl U HX

COCAUHCHU A

2.1

XapaKTCpU30BaTb (OHI/ICBIBaTB) 06H_[I/Ie n CHCI_II/I(bI/ILICCKI/Ie XHUMHUYCCKUC
CBOMCTBaA IMPOCTBIX MW CJIIOKHBIX BCHICCTB, IMOATBCPIKAAA OIIMCAHUC
npuMepaM MOJICKYJISIPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINUX

XUMHYECKHX PEaKuid

2.2

COCTaBJISITh YPABHEHHS PEAKLHM, MOATBEPKIAIONINX CYIIECTBOBAHHUE

TeHETHYECKOM CBS3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,
BO3MOXHOCTH HPOTCKAHUA XUMUUYCCKHX npeBpameHmi B Pa3JIMYHBIX

YCIOBUSIX
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CleoBaTh MpaBWJIaM TONB30BAaHUS XUMHUYECKOM TIOCYAOH W
7a00paTOpPHBIM O00OPY/JOBAHHWEM, a TakK)Ke IMpaBWIaM OOpAIICHUS C
BCIICCTBAMHU B COOTBCTCTBUHM C HUHCTPYKOUAMHU 110 BBIIIOJIHCHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO UM COOMpPaHUIO

ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIEKUCIOTO ra3a)

2.5

MPOBOANWTH PEAKIUU, MOATBEPKIAIONIME KadyeCTBECHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: PACMO3HABATH ONBITHBIM IyTEM XJIOPHUI-,
Opomun, womun, KapOoHat, ¢ocdar, cwiMkar, cyibdar,
THIPOKCUINOHBI, KaTHOHBI aMMOHHS, MOHBI HM3YYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIINME B BOJAHBIX PaCTBOpaX HEOPraHUYECKUX BEIECTB

[To Teme: «XuMHS U OKpY>KaroLIasi cpeaay

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX XxuMuueckux mnoHstui: [IJIK

BCIICCTBA, KOPPO3Ud METAJIJIOB

3.2

IMPUMCEHATE OCHOBHBIC OII€panuu MBICITUTEIIEHOM JACATCIIBHOCTH —




aHaMM3 W CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMAaTHU3AIHIO,
BBISIBJICHHE MPHUYMHHO-CICICTBEHHBIX CBSI3€H — Ui HW3YYCHUS
CBOI\/'ICTB BCIICCTB U XHUMHUYCCKHUX peaKHHﬁ; eCTeCTBeHHOHaquBIe
METOJIbI TIO3HAHWsS — HaAOMIOJIEHUE, HW3MEpPEHHe, MOJICIHPOBAHHUE,

AKCIIEPUMEHT (peaIbHBINA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJePKAHUS

1

HepBOHa‘IaHBHBIe XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KM3HM Ye€lOBeKa. XHMHUS B CHCTEME HayK.
Tena m BenlecTBa. @U3MYECKHE CBOWMCTBA BEIIECTB. ATpEeraTHOE COCTOSHHUE

BCIICCTB

1.2

IlousTue o METOJaxX IMO3HaHHA B XMMHHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pa3aciICHUs cMmeceit

1.3

ATOMBI W MOJICKYIJIbI. Xumudeckne 23neMeHThl. CHMBOJBI  XMMHYSCKHX

351eMeHTOB. [IpocThie U cI0kKHbBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

Xumuueckas popmyna. BageHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHas  aTOMHas — Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 40Jsl XUMHUUYECKOTO 3JIEMEHTa

B COCAMHCHHNU

1.5

KonnuectBo BemectBa. Mosb. MomsipHas macca. B3auMoOCBsI3p KOJINYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam

XUMHNYCCKHUX COC,I[I/IHCHI/Iﬁ

1.6

Du3n4ecKue U XUMUYECKHUE SIBICHHA. XUMUYECKash PEeakuys U €€ NMPU3HAKH.
3aKoH COXpaHEHHsI MacChl BEIIeCTB. XUMHUUYeCKHe ypaBHeHus. Kinaccupukanus

XUMHUYECKHUX peaKluii (COeTUHEHMs, pa3I0KeHUs, 3aMeIlIeHUs, 00MEHa)

1.7

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCY10i1, ¢ MpaBUIaMU
pabotel B Jaboparopur W NOpuéMamMu OO0palleHus C J1abOpaTOPHBIM
o0opy/soBaHUEM, H3yuYe€HHUE M ONucaHhe (PU3UYECKHX CBOMCTB 00pa3loB
HEOPTraHMYECKUX BeUIecTB, HaOmroneHue Qu3nueckux (TUIaBICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUIMEHHe U KOHACHCALUs BOAbI) U
XUMHUYECKUX  (TOpeHHE  CBEYM, NPOKAJUBAHUE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHCIOTOM) sBICHUH, HAONIOJEHHWE M ONHUCAHUE
NPU3HAKOB MPOTEKaHHWS XUMHYECKMX peaknuid (pasjoXeHue caxapa,
B3aUMOJICHCTBHE CEpPHOM KHCJIOTBI C XJOpUIOM Oapusi, pa3ioXeHue
runpokcuna Meau(ll) npu HarpeBaHuu, B3aMMOJEICTBHE Kejie3a C PaCTBOPOM

comu Meau(Il), nzyuenue cnocoOoOB pazueneHus cMeceil (C TOMOIIbI0 MarHUTa,




(¢bunpTpOBaHUE, BBIMAPWBAHUE, TUCTUIUIAIMSA, Xpomatorpadus), MpoBeaeHUE
OYHCTKHU TIOBAPEHHOW COJIM, HAOIIOIEHIE U OTICAaHKEe PE3YIbTAaTOB MMPOBEICHUS
OTbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsS MAacChl, CO3JaHHe MoJelen

MOJIEKYJ (IIapOCTEP>KHEBBIX )

Baxwueiiiinie MNPEACTABUTCIIM HCOPTaHNYCCKUX BCUICCTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopox — anemeHT M mpocToe
BemecTBo. Haxoknenue kuciopona B mpupoje, (PpU3MUEecKHe U XUMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuzabl. [Ipumenenue kuciaopoga. CrocoObl
MOJIy4eHHUsl Kuciopojga B jaboparopud M HpoMbllieHHOCTH. Kpyrosopot

Kuciopoaa B npupozae. O30H — ajoTponHas MOAU(UKALUSA KUCIOPOIa

2.2

TennoBoit 3pPeKT XuMHUUeCKoi peaky, TEPMOXUMUYECKHUE YPAaBHEHHS, IK30-
U DHAOTEPMHUYECKUE Peakuuu. TOIUIMBO: yronb U MEeTaH. 3arpsi3HEHUE BO3yXa,

yCcUJIeHHEe TTapHUKOBOTO 3((ekra, pazpylieHne 030HOBOTO €05
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Bonopon — snemeHT M mpocrtoe BemiecTBo. HaxoxneHue BoIopoAa B IPUPOIE,
¢usnuecKke M XUMHUUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IMOTYYEHHUS.

Kucnore! u conn
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ModsipHblii 00bEM Ta30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBoputenb.  PacTBOpEL
HaceliienHbple M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBasg nons Bewmectsa B pacTBOpe. XMMHUYECKHE CBOWCTBA BOJBI.
OcHoBanud. Poias pacTBOpOB B NMpUpPOAE W B KU3HU ueloBeka. KpyroBopor
BOABl B IpUpoJe. 3arps3HEHHE NpUPOAHbIX BoA. OxpaHa M OYMCTKA

MNpUPOAHBIX BOJ

2.6

Knaccudukanmst Heopranmdeckux coeauHeHuid. Oxcunapl. Krnaccuduxarus
OKCHJOB: cosieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, am(OTepHbIe) U
HeconeoOpasytomme. Homenkinarypa okcuaoB. Du3nyecKHe M XHUMHYECKHE

CBOMCTBA OKCHJIOB. [TosrydeHue okcuaos

2.7

OcnoBanmst. Knaccudukanuss ocHOBaHMU: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHuil. du3nyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHuil. [loryuenne ocHOBaHUI

2.8

Kucnorsl. Knaccudpukamus kucnor. Homenknatypa kucinor. @Ousuueckue u
XUMHUYECKHE CBOMCTBAa KUCHOT. Psan aktuBHocTH MeTayuioB H.H. Bekertosa.

[Tonyuyenue xucior

2.9

Comu. Homenknatypa coseil. @usznueckre M XUMHUYECKHE CBOWMCTBA COJICH.




[Tonyuenue conent

2.10

I'enermueckas CBI3b MCXKY KilaCcCaMM HEOPTaHNUYCCKUX COG)]HHGHI/I?I

2.11

XHMMHMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OINpEIECICHUE  COAEpkKaHUs
KHCIIOpOJia B BO3/yXe, MOJyYeHHE, COOMpaHue, pacro3HABAHUE U H3YUYCHHE
CBOMCTB KHCJIOpOJa, HAOIIOeHHE B3aUMOJIEUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U MPEKpaIlleHus: TopeHus (moxapa), 03HaKOMIIEHUE C
oOpa3llaMi OKCHIOB W OIKMCAaHUE WX CBOWCTB, NOJy4eHHE, COOMpaHUE,
pacmo3HaBaHHe M H3Y4YEHHE CBOWCTB BOAOpOJa (TOpEHUE), B3aMMOJCHCTBUE
Bogopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HUCIIOIB30BAHUE BHICOMATEPHAIIOB),
HaOmoieHne 00pa3loB BEMIECTB KOJIMYECTBOM | MOJb, UCCIIEOBaHHE
OCOOCHHOCTEl pacTBOPEHHUs BELIECTB C Pa3JIMYHOW PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMpPEAENEHHON MaccOBOM JoJjield pacTBOPEHHOIO
BEIIECTBA, B3aMMOJACHCTBHE BOJbI C MeTa/llaMd (HaTpUeM U KaJbIHEeM)
(BO3MOYKHO HCIOJB30BAaHUE BUJEOMATEPHAIIOB), OIPEAEICHUE PACTBOPOB
KHCIIOT U IIEeJNOYe C IOMOIIBI0 HMHJIMKATOPOB, HCCIENOBaHHE O0pa3loB
HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB, HAOIIOACHHE W3MCHCHHUS
OKpacKd HWHJIUMKATOPOB B pPACTBOpAax KUCIOT M IIEJIOYEH, HU3y4YEHUE
B3auMozeiicTBuss okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBI, KUCIOT C
MeTaJUlaMH, PeaKInuid HEUTpaInu3alny, MoJy4YeHHe HEPaCTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOTO0 MeTajla JpYr'MM M3 pacTBOpa COJM, pEUICHHE
JKCIEPUMEHTANIbHBIX 3a/ad N0 TeMe «BaHelmme Kiaacchl HEOPraHUYECKHUX

COCTUHEHUN

[Iepnonnueckuit 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC pCaKIINN

3.1

[lepBble TNOMBITKM KIACCU(PHUKALMU XUMUYECKUX 3i1eMeHTOB. lloHsaTue o
Ipynnax CXOJHBIX 3J€MEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEJIbHbIE METaLIb,
raJloTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbie 00pa3yroT amdoTepHbIe

OKCHUABI U TUAPOKCHUBL

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 3J1eMeHTOB [[. 1.
Meneneesa. Kopotkonepuognas u JUIMHHOTIEpUOAHAS bopMbI
[lepuonnueckont cucrembl xumuueckux oanemMeHtoB J[.M. Menzaeneesa.
[lepuonsl u rpynnbl. PU3MYECKUH CMBICI HOPAIKOBOTO HOMEpPA, HOMEPOB

nepuoaa v rpynIibl 3JICMCHTA
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CTpOGHI/IC atroMoB. COCTaB aTOMHBIX AACP. H30T0mBI. QHGKTpOHBI. CTpOGHI/Ie




AJIEKTPOHHBIX O000JI0YeK aTOMOB TeEpBBIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuonnueckont cucremsl .M. MenaeneeBa. XapakTepUCTUKA XUMUYECKOTO

3JIEMEHTa Mo ero nonoxenuto B [lepuognyeckoii cucreme .. Menneneena
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3aKOHOMEPHOCTH M3MEHEHHUs pajanyca aToMOB XHMMHMYECKHUX DJIEMEHTOB,
METANIMYECKUX W HEMETAJNIMYECKUMX CBOMCTB IO TpyNIaM U HEpHOAaM.
3nauenue Ilepronnueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHYECKUX
JJIEMEHTOB I pa3BUTUA HAayku U npaktuku. .M. MenneneeB — yd4éHbIN U

TpaKJIaHUH

3.5

Xumuyeckass cBa3b. KoBasneHTHass (HOJSpHAsT M HEMOJSIPHAsi)  CBS3b.

3J1€KTpOOTpI/II_[aTCJIBHOCTB XUMHUYECKHUX 3JIeMeHTOB. MoHHAs CBSI3b

3.6

Crenenb okuciaeHus. OKHCIMTEIHHOBOCCTAHOBUTEIBHBIC pcaKknuu. Hpoueccm

OKHCIICHHS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTECIIN

3.7

XUMUYECKUN OJKCHEPUMEHT: H3y4YeHHE O0O0paslloB BELIECTB METAIIIOB H
HEMETAJUIOB, B3aUMOJICMCTBUE THUIPOKCHAA LMHKA C PAacTBOpAMU KHUCIOT U
miesnioue, MpoBEACHUE OMBITOB, WUIIOCTPUPYIOLIUX MPUMEPbl OKUCIUTENbHO-

BOCCTAaHOBUTEJIbHBIX peakLnil (TOpEeHUE, peaKkLUU Pa3JI0KEHHs, COEIUHEHU)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

ITepuoanueckuii 3akoH. [lepuoanyeckas cucrema XuMH4eckux 3nemeHToB . 1.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XMMHYECKHX DJJIEMEHTOB TEPBBIX TPEX MEPUOAOB, KaMs, KaJdblUUs U UX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTEME U CTPOCHUEM UX AaTOMOB

1.2

CTpoeHue BelecTBa: BUIBI XHUMHUYECKOW CBsI3U. THUIBI KPUCTAUTMYECKHUX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAINTMYECKON pEHIETKU
U BUJA XUMUYECKOH cBs3H. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHHIECKUX
BELIECTB (MEXIyHApOAHasi U TpUBHAJIbHAsS). XUMHYECKHUE CBONCTBA BEILECTB,
OTHOCSIIMUXCA K Pa3Iu4HbIM  KJlaccaM HEOPraHWYeCKHX COCIUHCHHH,

FCHETUYCCKAasA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMAYeCKHX PeaKIUi M0 pa3INYHbIM MPU3HAKaM (110 YUCITY U

COCTaBy Yy4YaCTBYIOIIMX B pEaKUMU BELIECTB, MO TeIoBoMy 3ddexTy, Mo




M3MCHCHHIO CTCIICHEH OKHCICHHS XUMHYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
o y4acTuro KaTam/BaTopa). DK30- n SHAOTCPMHUYCCKUC pcaKkuuu,

TEPMOXUMHYCCKUEC YPABHCHHA. Ilonstue o CKOpPOCTH XHUMHYIECKOM pcakuuun

1.4

[Tonsitue 00 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKHX peakuusax. [lonsTtue o
TOMOT€HHBIX M I'€TepOreHHbIX peakuusax. [loHaTne 0 XuMu4eckoM paBHOBECHUH.
@akTophl, BIUAKOIIME HAa CKOPOCTh XHMHYECKOH peakuuu M I0JI0KEHUE

XUMHUYCCKOI'0 paBHOBCCHUSA

1.5

OKHUCIUTENTbHO-BOCCTAHOBUTEIbHBIC peakiuu, AIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIRHOM  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKL[I/IfI C HCIOJbB30BAHUEM MCTOIAAa

AJIEKTPOHHOTO OajaHca

1.6

Teopust 2JIEKTPOIUTUYECKON AUCCOLUALIMHU. DJIEKTPOJIUTHI U HEIJIEKTPOJIHUTHI.
Karuonbl, annonsl. MexaHu3M AUCCOLMAIIMM BELIECTB C PA3JIMYHBIMU BUJIAMU
xuMudeckor cBs3u. CteneHpb aucconuanuy. CHIIbHBIC U CIIA0bIe IEKTPOIUTHI.
Peakiuu noHHOTO OOMEHA. YCIIOBHSI MPOTEKAHUs PEaKIUii MOHHOTO OOMeEHa,
IIOJIHBIE W COKpall€HHbIE HWOHHBbIE YypaBHEHHs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMH U COJIGH B CBETE NPEACTABICHUH 00 3JICKTPOTUTHYECKOU

Jucconuanuu. KauectBenHsie pC€aKlu Ha HOHBI. Ilonsrue o TUAPOIU3C coJiei

1.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPUCTATUTMUECKHX
pPEeIIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadura u
ayMasa), CIOKHBIX BEIIECTB (XJOpHAAa HATpPUs); MCCIEAOBAaHHWE 3aBUCHMOCTH
CKOpOCTM XHWMHUYECKOH peakiuu OT BO3ACUCTBUS Ppa3IMYHBIX (PAKTOpPOB;
UCCIEJOBaHUE  DJICKTPOIPOBOAHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLMAlUU  KHCJIOT, Inenodeil M comell  (BO3MOXHO —HCIOJIb30BaHUE
BU/ICOMATEPHAJIOB); NPOBEJCHUE OIBITOB, MUIIOCTPUPYIONINX IPU3HAKU
IIPOTEKaHUsl peakliMii HOHHOTO 0OMeHa (00pa3oBaHUE OCajKa, BbIIEICHHUE Ia3a,
00pa3oBaHUE BOJIbI); OINBITOB, WUTIOCTPUPYIOIIUX NPHUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaKlUi (FOpeHHe, PEeaKIUH pas3oKEHUs, COCIUHEHUS);
pacro3HaBaHME HEOPIaHWYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIUN

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamie! 1 ux COCIUHCHU A

2.1

OOmass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucineHus. CTpoeHue u Gu3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa

(B3aHMOﬂeﬁCTBHe ¢ MCTajlllaMH, HEMCTallllaMu, H_IeHO‘IaMI/I). XJ'IOpOBOI[OpO,[[.




ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOIy4YeHHe, IpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOJA Ha OPraHM3M 4elloBeKa. BakHellne XJIOpUIbl U UX

HaxO0XJAEHUE B MPUPOJIE

2.2

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOe€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHbIC CTeNeHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBA
MPOCTBIX BEHIECTB — KHCIOpOAa U cepbl. AJUIOTPONHbIE MOJAU(DUKALNU
KHCII0opoJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHUE,
busznyeckue M XUMUYeckue cBOMCTBA. OKCHIBI Cepbl KaK IpeICTaBUTENH
KUCJIOTHBIX OKCHIO0B. CepHas KUCIOTa, (PU3UUYECKHE M XMMHUYECKHE CBOWCTBA
(oOmme Kak mMpeacTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHUIECKHE
peakimy, JeKallue B OCHOBE MPOMBIIIJICHHOTO croco0a IMOJyYeHHs CepHOU
kuciotbl. [Ipumenenue. Conu CepHOM KHCIOTHI, KQaUECTBEHHAash pPEAKIMs Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ coeMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOUIeH Cpellbl COCIMHEHUSIMU cepbl (KUCIOTHBIC TOXK[IH,

3arpsi3HEHNE BO3/yXa H BOJOEMOB), CIOCOOBI €T0 IPEI0TBPAICHUS
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OOmast xapakrtepucTuka 3ymeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTEIIEHH OKUCIIEHUs. A30T, paclpoCTpaHEHHE B IIPUPOJIE,
¢u3nueckre U XuMu4eckrue cBoiictBa. Kpyrosopor asora B npupojae. AMMUAK,
ero (pu3MuecKue M XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Comu
aMMOHUA, nux (I)I/I?,I/I‘-IGCKI/IC u XUMHNYCCKHUEC CBOfICTBa, IMPUMCHCHHUC.
KagecTBeHHast peakuusi Ha MOHbI aMMOHMsI. A30THasl KUCIIOTa, €€ MOJy4YeHHUE,
¢u3nUecKkue M XMMHYECKHME CBOMCTBa (00IIME Kak MPeaCcTaBUTENs Kiacca
KUCIOT U crneuupuyeckue). Vcnoab3oBaHue HUTPATOB M COJIEH aMMOHHUS B
KayecTBE MHUHEPAIbHBIX yJIO0OpeHHil. XUMUUECKOe 3arps3HEHHE OKpYyXKarollen
Cpelbl COeTMHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3lyXa, OYBBI

1 BOJIOEMOB)

2.4

docdop, amtorponHsle Moaupuxamuu gochopa, GusMUeckue U XUMHUYECKHE
cpoiictBa. Okcun Qocdopa(V) u dochopnas kucinora, Qusnueckue u
XUMUYECKHE CBOWCTBa, mosiydeHue. lMcmonb3oBanue docdaroB B kauecTse

MHUHEpaJIbHBIX YA00peHHit

2.5

OO6mas xapaktepuctuka 31neMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUs. YTIJepoJ, aUIOTPOIHbIE
MoaudUKayK, pacrnpocTpaHeHHe B TMPUPOJE, (U3HUECKHEe U XUMHYECKHE
cBoricTtBa. Ancop6mus. Kpyrosopor yriepona B mpupone. OKcuabl yriepona,

ux (I)I/I3I/I‘1IGCKI/IG N XHUMHUYCCKUC CBOﬁCTBa, JIeliCTBHE Ha J>XUBBIC OpTraHHU3MBl,




MOJTyYeHUE U MPUMEHEHHUE. DKOJIOTUICCKUE TPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepoaa(lV); rumote3a rno0adbHOrO TMOTETUICHUS KIWMaTa; MapHUKOBBIN
abdext. YrompHas kuciIoTa W €€ conM, UX (UHUYECKHE W XUMHUYECKHE
CBOIiCTBa, moNyueHHWe U TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-
noHbl. Vcrnonp3oBaHne KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SMCTBE

2.6

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHHSX
yraepoaa (MeTaH, STaH, STWJIEH, alleTWJIEH, STaHOJ, IJIMIEpPUH, YKCycHas
kucinota). Mx cocraB u xummuueckoe crpoenue. llonste o Ouomormuecku
BaXHBIX BEILECTBaX: Hpax, OenKax, yrieBoJaXx — U HUX POJM B KU3HU
yenoBeka. MaTepuaabHOE €IUHCTBO OPraHUYECKUX M HEOPTaHUYECKUX

COeIUHEHUN

2.7

Kpemunii, ero ¢musuyeckue W XHUMHUYECKHE CBONCTBA, TIOJYyYCHHE U
npumenenue. CoenuHeHuss KpeMHHUS B mpupoje. OOmme mpencraBieHus 00
okcuze kpemHusA(IV) u kpemuueBoii kuciaore. CUIMKATHI, UX UCHOJIb30BaHUE B
ObITY, MEIUIIMHE, TPOMBIIUICHHOCTU. BaxkHelme cTpouTeabHble MaTepHAabL:
KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, >kene3o0eroH. I[IpoGmembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH HKCHEPUMEHT: H3y4YeHHe 00pa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMICTB COJISIHOM KHCJIOTBI; IIPOBEIECHNE KAYECTBEHHBIX PEAKLUUN HAa XJIOPHI-
MOHbl W HaOJIIOJIEHWE NPU3HAKOB HUX TMPOTEKAHMS; OMNbBITHL, OTpa)Karollue
¢u3nueckre U XMMUYECKHUE CBOMCTBA T'aJIOT€HOB U UX COEAMHEHHH (BO3MOXKHO
MCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasllaMu XJIOPUJOB
(raJloreHU10B); O3HAKOMJIEHME C oOpa3lamMM cepbl U €€ COEJUHEHUSMHU
(BO3MOXXKHO ~ HCIIOJIb30BaHME BHIEOMATEpHANIOB); HAONIOJCHHWE TMpoliecca
o0OyrnMBaHus caxapa IMoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHOM KHUCIOTHI;
M3y4YEHHE XUMHUYECKUX CBOICTB pa30aBICHHON CEpHOW KHCIOTHI, IPOBEIACHHE
KayeCTBEHHOH peakuuu Ha cynb(ar-MoH M HaOJIIoJeHUEe TMpH3HaKa e&
IIPOTEKaHUs1; O3HAKOMJIEHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COEMHEHUI (BO3MOXKHO HCIOJb30BAHUE BHJIEOMATEpUANOB), oOpa3laMu
a30THBIX U (HochHOpHBIX YI0OpEeHUH; olydeHre, COOMpaHue, paclio3HaBaHUE U
W3y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMmMOHMST U ¢docpaT-WOH U U3yYCHHE TPU3HAKOB HX IMPOTEKaHMUS,
B3aMMOJIEICTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEABIO (BO3MOKHO

HCIIOJIb30BaHUE BUJEOMATEPHANIOB); H3yUYEHUE MoOJIeNe KpHUCTaNIMYeCKuX




pemérok anmaza, rpadura, QyJUIepeHa; O3HAKOMIIEHHE C IIPOIECCOM
afcopOLUK pacTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YTJIEM H YCTPOHCTBOM
NPOTHBOTA3a; TOIyYeHUE, COOMpaHHe, PAcllO3HABAHWE W W3YYCHUE CBOWCTB
VIIEKUCIOr0 Tra3a; MPOBEICHHWE KayeCTBEHHBIX peakiMii Ha KapOoHaT- U
CHIIMKAT-HOHBl M W3yYeHHE MPHU3HAKOB HX TPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHIMKATHON MPOMBIIUICHHOCTH; DPELICHUE IKCIEPUMEHTATbHBIX

3a4a4 110 TEME «Baxueinme HeMeTalIbl M UX COCOUHCHUA

MeTannsl 1 ux COCAUHECHUA

3.1

OO61as xapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nosoxenuss B Ilepuonmueckon cucremMe Xumudeckux dnemeHToB J[.H.
MenneneeBa u cTpoeHus: aToMOB. CTpoeHne MeTaioB. Metajuinueckas CBA3b
U METAJUIMYeCKas KpUCTAIIMYECKas pemérka. OJIEKTPOXUMHUYECKHH psij

HanpsHKeHUH METaJIOB

3.2

duznyueckre U XUMMUYECKHE CBOMCTBa MeTauioB. OOmue crocoObl MoydeHus
MECTAJIJIOB. HOHSITI/IC (6] KOppO3I/II/I MECTaJ1JI0B, OCHOBHBIC CHOC06BI 3allIUTHI UX OT
koppo3un. CriiaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[[{erounble MeTaJUIBL: IOJOKEHHE B llepuoanyeckod cucTeME XUMHUYECKHX
aneMmeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0)KJIEHUE B IPUPOJE.
dusnyecKkre 1 XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kanus). OKCUIbI U
TMIPOKCUIBI HAaTpusi W Kanus. lIpuMeHeHme mIeNOYHBIX METaIOB U HX

COEIMHEHUN

3.4

[[lenoyHo3eMeNbHBIE  METaIbl MarHvuii W KaJdblIMA:  TMOJIO)KEHUE B
ITepuoanueckoit cucreme xumuueckux snementoB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaXOXJIeHHE B mpupoje. Puznueckue M XUMHUYECKHUE CBOMCTBA
MarHuss W Kajublius. BakHeWImue coequHEHUs KaiabIus (OKCHI, THIPOKCHI,

coin). 2K&cTKOoCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUs

3.5

Amomunuit: nonoxkenue B Ileproauueckoit cucTeMe XUMHYECKHX HIIEMEHTOB
J.W. MenzeneeBa; CTpOCHHE aToMa; HaxoxKJaeHue B mpupozae. duzmueckue u
XUMHYCCKHE CBOMCTBA AIFOMUHMS. AM(OTEpPHBIC CBONCTBA OKCHJIA U THIPOKCHIA

AJIFOMUHUA

3.6

Keneso: monoxenue B [lepuogudeckoil cucreMe XuMu4IecKkux 3meMeHToB 1. 1.
MenpeneeBa; CTpoeHHWE aToMa; HaxoXKJIeHue B mnpupoae. Duznueckue u
XHUMHUYECKHe CBOMCTBa jxkene3a. Okcuapl, Tuapokcuabl u comu kenesa(ll) u

skenesa(lll), ux cocras, cBOMCTBA U MOTyUYEHUE




3.7

XUMHUYECKUHN 3KCIIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMu METaJlJIOB U CILIABOB,
uX (U3MYECKUMU CBOMCTBAMH; U3YYCHHUE PE3yJIbTaTOB KOPPO3HH METAIIOB
(BO3MOXKHO WCTIOJTH30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMIMOJICHICTBUSL  OKCHJIa Kalbllusi W HaTpus C BOAOH (BO3MOKHO
HCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB >KECTKOW BOJIBI;
mpoiiecca TOpPEeHHsl JKejlne3a B KUCIOpojAe (BO3MOXKHO — HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMsI KAaYECTBEHHBIX PEaKIUil Ha HOHBI
(Marausi, Kanblusi, anioMuHud, uuHka, skeneza(ll) u xeneza(Ill), memu(1l);
HaOJII0/IEHUE U OMKCAaHUE MPOLECCOB OKpAIIMBAHUs TUJIAMEHW MOHAMM HATpPHS,
Kamusi W Kaublus  (BO3MOXKHO  HCIIOJIb30BaHHME  BUCOMATEPHAJIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TMJIPOKCHIA ANIOMHUHHS M TUAPOKCUAA
[IUHKA; PEIICHNE dKCIIEPUMEHTAIILHBIX 33]1a4 TI0 TeMe «BaxHeWIme MeTaIbl 1

HnX COCAUHCHUA»

XUMHUS U OKpyKarolas cpeia

4.1

Hosrie MaTr€purajibl U TEXHOJIOIHH. BCHIGCTBa U MaTcpualibl B HOBCG,Z[HCBHOﬁ
J)KU3HU YeJIOBEeKa. XUMHS U 300pPOBLE. be3omacHoe HCIIOIB30BaHKUE BEIICCTB U
XUMHUYCCKUX peaKHI/Iﬁ B 6BITy. HepBa;I nmoMomp Ipu XUMHYCCKHX OKOrax H

OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxaromieit cpeast [1JIK. Poias Xxumum B pemeHun 3KOJIOTHISCKUX MPOOIIeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPOAOB (yroiib, MPUPOIHBIN Tra3, HE(TH),

MPOAYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH
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XUMHAYEeCKUM OKCIICPUMCHT:. U3YUYCHUC o6pa3u013 MaTCpHaIoB (CTCKHO, CIIJIaBbI

METaJJIOB, ITOJIMMEPHBIE MaTEPUaJIb)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUSA

Kon
NMpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemblie TpeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOro ypoBHSI 0CBOCHHSI OCHOBHOI 00pa30BaTe/JIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero o0pazoBanusi Ha ocHoBe ®I'OC

1

[Ipencrasnenue:

1.1

O IM03HAaBAa€MOCTU SIBJICHUI MNPUPOAbI, MOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAYKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyJIbTyphl M MpPaKTHYECKOU
JEeSITEIbHOCTH 4YeNIOBEKa B YCJIOBUSAX COBPEMEHHOTO OOIIECTBa;

IIOHUMaHHUEC MECTAa XUMUHU CPEAU NJPYTHUX €CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAaxX IMO3HaHHWsA, B TOM YHUCIIE DKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XHUMHUYCCKUX peaKHHﬁ; YMCHHUE HUCIIOJIb30BaTh MOACIN JUIA

OOBSICHEHUS CTPOSHHSI aTOMOB M MOJICKYJI

1.3

o0 ctepax npodecCUOHATBHON ACSITETFHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH HAa JOCTHIKCHHSIX
XUMHYECKOH HAayKH, YTO MO3BOJIUT OOYYAIOUIUMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoeit Oyayiei mpodheccHoHaNbHON AeATeTbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMHMHU Kak MPO(GWIBHOTO NpenMeTa

MIpH NIEPEX0/ie Ha YPOBEHb CPEAHEro 0011Iero o0pa3oBaHus

BJ'Ia,I[eHI/Ie CHUCTEMOM XHWMHWYECKHUX 3HAHHH H YMCHHUC IIPUMCHATH

CUCTCMY XUMHNYCCKUX 3H3HI/II>1, KOTOpas BKIIIOYACT:

2.1

BaKHEUIIINE XUMHWYECKHE ITOHSATHA. XUMWYCCKUU DJICMCHT, aTOM,
MOJIEKyJIa, BELIECTBO, MPOCTOE U CIIOXKHOE BEIIECTBO, OJAHOPOIHAS U
HEOAHOPOOHAd CMEChb, OTHOCHUTCIIBHBIC aTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSIpHAas Macca, MOJISPHBIH
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb (CpemHss), XUMUYECKas
peakuusi, peaklMHd COEJUHEHMs, PEaKLUUH paszIoKeHUs, peaKkuuu
3aMEeIeHNs, peaknuu OOMeHa, TEIUIOBOM 3((EeKT peakuuu, dK30- |
SHJIOTEPMHUUYECKHE PEAKIMU, PacTBOp, MaccoBas IO XUMHYECKOTO
JJIEMEHTA B COEIMHEHUH, MAacCOBasl IOJISI M TIPOLICHTHAsI KOHIICHTPALTHSI

BCIIECTBA B paCTBOPEC, AAPO aTOMa, 3J'IeKTp0HHLII71 clion aToMa, aTOMHas




opbutanp, paadyc aroma, BAJEHTHOCTb, CTENEHb OKHCICHHMS,
XUMHYECKasl CBS3b, JIEKTPOOTPULIATEILHOCTD, IOJIIPHAS U HETIOJISIpHAs
KOBAJICHTHAsI  CBA3b, HWOHHAs  CBS3b, METAJUIMYECKAs  CBS3b,
KpUCTaJUIMYeCKass pemeérka (aroMHas, HWOHHAsA, MeTaJuIndyecKas,
MOJIEKYJIIpHasl), UOH, KAaTHOH, aHMOH, DJIEKTPOJIUT M HEIJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT ~ TUCCOLMAIMSA, pEaKIMd HMOHHOrO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTENb U
BOCCTAaHOBUTEJIb, OKHCIICHHE W  BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XMMHUYECKOE pPaBHOBeCHE, OOpaTHMble U HEOOpaTHUMbIE pEAKIINH,
CKOpPOCTb XUMHUYECKOW peakumu, katanusarop, IIJK, xopposus

MCETAJIJI0B, CIIJIaBbI

2.2

OCHOBOIOJIAraloIe 3aKOHbl XMMHH: 3aKOH COXPAHEHHS MAacChl,
nepuonnueckuil 3akoH J .M. MenneneeBa, 3aKOH IIOCTOSHCTBA

CcoCTaBa, 3aKOH ABoraz[po
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TCOPHUU XUMHU: ATOMHO-MOJICKYJIApHasA TCOpPHU, TCOPUA

BHGKTPOHHTHHGCKOﬁ JUCcCcoranuu

Brnanenue ocHOBaMU XMMHUYECKON TPaMOTHOCTH, BKIIFOYAIOLLICH:

3.1

YMEHHE TPAaBHIBHO HCIIOJNB30BaTh W3yYCHHBIE BeEIIECTBA U
MaTepuasibl (B TOM YHWCIIE MHHEpaIbHBbIC YIOOpEHUS, METAJUIbl H
CIUIaBbl, TPOAYKTHl  MEpPepadOTKH  TPUPOJHBIX  HUCTOYHUKOB
YTJIEBOJOPOAOB (YTIJIsd, IPUPOTHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO3SICTBE, Ha TIPOM3BOICTBE M TIOHUMAaHUE 3HAUCHUS KUPOB, OCIIKOB,
yIJIEBOAOB JUIsl OpraHW3Ma 4YellOBeKa, yMEHHE MPOTHO3UPOBATh
BIIUSTHUE BEIIECTB U XUMHUYECKHX MPOIECCOB HA OpraHU3M YelIOBEKa U

OKPYKAIOIIYIO IPUPOJHYIO CPEILy

32

YMCHHC HHTCTPUPOBATD XMMHWYCCKHC 3HAHHA CO 3HAHUAMHU APYIHX

y4eOHBIX IIPEIMETOB

33

HaJM4Yue OIbITa paboThl C Pa3IMYHBIMU MCTOUYHHMKAMM HH(pOpMaLuu
Mo XUMUU (HAy4yHass U HAYy4YHO-TIOMYINApHas JUTEepaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHUBHO OLICHUBATh PIH(i)OpMaIII/IIO O B€HOICCTBAX, HX
MIpCBpaAlICHUAX n MMPaKTUICCKOM MMPUMCHCHUU n YMCEHUC

HUCIIOJIb30BATh €€ IJIst PEIICHHUA y‘-I€6HO-H03HaBaT€J'II)HI>IX 3aaa4d

BH&ILGHI/IC OCHOBAMH ITOHATHIHOI'O amnmnapara M CHMBOJHUYCCKOI'O

A3bIKa XMMHHK OJIs1 COCTaBJICHUA q)OpMy.]'I HEOpPTraHN4YCCKUX BCLICCTB,




YpPaBHEHUU  XUMHYECKHX  PEAKIMH; OCHOBAMH  XHUMHUYECKOM

HoMeHkatypbl (IUPAC u TpuBnanbHoi)

YMenue oOBSICHATH CBS3b ITOJOXKEHUS JJIEMCHTA B Hepuonnqecxoﬁ

CUCTEME C YHUCIIOBBIMU XapaKTCPpUCTUKAaMU CTPOCHUA aTOMOB

5 XUMHYECKHX DJIIEMEHTOB (COCTaB M 3apsia sapa, oOIee YHcio
AJICKTPOHOB), pACHpPEEICHUEM DJJIEKTPOHOB IO SHEPreTHUYCCKUM
YPOBHSIM aTOMOB IEPBbIX TPEX NEPUOOB, KaJTUs U KabLU
[IpencraBaenue O  MEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHUX DJIEMEHTOB (paJyC atoMa, 3JEKTPOOTPHUIATEIBHOCTH),

6 MPOCTBIX W CIIOXKHBIX BEIIECTB OT TMOJOXKEHUS DJIIEMEHTOB B
[lepuonnueckoit cucreme (B MajblX NEpHOJAX H  TVIABHBIX
MOATpYMMax) U 3JIEKTPOHHOTO CTPOCHUS aTOMa

7 YmMmenue knaccuuimupoBarth:

7.1 XUMUYECKHE IICMCHTBI

7.2 HEOPraHUYEeCKHE BEIIeCTBa

7.3 XUMUYECKUE PEAKIINU

8 YMeHue onpeaensrh:

g1 BAJICHTHOCTh U CTENEHb OKHMCIIEHUS] XUMHUYECKUX 3JIEMEHTOB, 3aps]l

' HOHA

22 BHJI XUMHYECKOW CBS3M M THN KPUCTAUTMYECKOW CTPYKTYpHI B

' COCTUHEHUSIX

8.3 XapakTep cpebl B BOAHBIX PAacTBOpax BEHIECTB (KHCIOT, OCHOBAHUH)

8.4 OKHUCIIMTEIIb U BOCCTAHOBUTEIIh

9 YMeHue xapakTepus3oBath (PU3HMUECKUe U XUMUYECKUE CBOMCTRA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TrpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUM, Kadud, MAarHUH,
KaJIBIIMH, aJTFOMUHUH, JKeJIe30)
CIIOHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX pPacTBOpPoOB (BoIa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHIBI M THIPOKCHIBI

97 metamoB [-IIA rpynn, amromunus, menu (1), uunka, xeneza (I u

' III), okcuasr yrepoaa (I u IV), kpemuauns (IV), azora u dhochopa (111
u V), cepst (IV u VI), cepuucras, cepHasi, a30TuUCTasi, a30THasi,
dbocdopHas, yrojipHas, KpeMHHEBAsI KHCJIOTA U UX COJIH)

9.3 MPOTHO3UPOBATh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUSA, IMPUMCHCHHUEC BCHICCTB B
3aBUCUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

HpeBpaHIeHI/II\/’I B Pa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJIIPHbIE U MOHHBIE YPAaBHEHHUsI pEaKIUH, B

10
TOM YHCIIE:
10.1 peaxuuit HFOHHOTO OOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIINI
103 WUTIOCTPUPYIOLIMX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (TpyIi) HEOPraHWYEeCKUX BELIECTB
10.4 MOJTBEPKIAIONIUX T€HETUYECKYIO B3aUMOCBSI3b MEK/ly HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACU&ThI):
1 OTHOCUTETFHYIO MOJICKYJIAPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
. MAacCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTA B COEIMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSM XHMHYECKHX pPEaKIUid U HaXOIUTh KOJIUYECTBO
' BEILIECTBA, 00BEM M MAcCy PEareHTOB WX MPOIYKTOB PEAKIINH
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTOo  TO3HaHus  (HaOIIOJeHue,
11 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) TIPU U3yUEHUU BEIIECTB U
' XUMUYECKUX SIBJICHUHW; yMeHHE chopMynnpoBaTh mpodiemMy U
MPEAIOKUTh TYyTH €€ pelIeHus
122 Oe3omacHOil pabOTBl ¢ XMMHUYECKMMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0¥ U JIa0OpaTOPHBIM 000PYA0BAHHEM
npaBujiaMu 0€30MacCHOTO 0OpaIeHus C BEIECTBAMH, UCTIOIb3YEMbIMU
B TIOBCETHEBHOM >KM3HU, TPAaBUIIAMU MOBEACHUS B LESIX cOEepeKeHUs
193 370POBbsl M OKPYKAIOIIEH MNPUPOAHON Cpelibl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3JEUCTBUS HA JKMBBIE OPraHU3Mbl OINpPEACIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIICHHS] W TPEIOTBPAIICHUS UX BPEIHOTO
BO3JEHUCTBUSA
3 Hanuume npakTUyecKUX HABBIKOB IUIAHMPOBAHUS M OCYUIECTBICHUS
CIIEIYIOMINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4YeHHe U ONUCaHne (PU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/I‘-ICCKI/IMI/I u XUMHUYCCKHUMU ABJICHUAMU, OIIBITHI,




WJUTFOCTPUPYIOIINE TPU3HAKY IPOTEKaHUS XUMUYECKUX PEAKIUN

13.2

H3yYEHHUE CIIOCOOOB pa3e/ICHHs CMECeH

13.3

MOJIyYeHHUE KHUCIOpOAAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOpOJAa U M3YyUYEHHE €ro CBOMCTB; MOJYyUYEHHE YTIEKUCIOTo rasa u

HU3YYCHHUEC €TO CBOI>'ICTB; IMOJIYUCHHUEC aMMHaKa 1 U3YyYCHHUE €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJen

paCTBOpéHHOI‘O BCIICCTBA

13.5

IpUMEHEHHE UH/IUKaTOPOB (;makmyeca, METHJIOpaHkKa u
¢benondranenHa) Ans ONpeAeNeHUs] XapakTepa Cpelbl B pacTBOpax

KHCJOT U MIeI04YeH

13.6

WCCIIEZJIOBAHUE M OMNHCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB; M3yYEHHUE B3aWMOJICHCTBHS KHUCIIOT C METaIaMH,
OKCHJIaMH METaJIJIOB, pacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBAaHUSAMH, COJISIMH; IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeTajla JpYyruM W3  pacTBOpa  COJH;
ucciaenoBaHue aM(OTEpPHBIX CBOWMCTB THAPOKCHUIOB ATIOMHHHS U

IUHKA

13.7

pelIeHue HKCIEPUMEHTANIbHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIACChl
HEOPraHUYECKUX COEIUHEHMIT, «DNEKTPOIUTHYECKAS
Iucconuanusay; «BaxHeunme HeMETaIbl M WX COCAUHCHUS,

«Bakuenme MeTauIbl U UX COCIUHEHU

13.8

XAMHAYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  MPH3HAKH
MPOTEKAHUs pPeaKluii MOHHOTO OOMEHA; KaueCTBEHHBbIC pPEaKlUd Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpax HOHBI: XJIOPHI-, OpPOMHI-,
wonua-, cynbdar-, Qochar-, KapOboHAT-, CHUIUKAT-AaHHOHBI,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJblus, aJIFOMUAHUS,

xenesa (2+) u xenesa (3+), menu (2+), HMHKA
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YMmenue:

14.1

NPEJCTAaBIATh PE3yJbTaThl OJKCIEpHUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeNnbCTB, IpaUKOB M TaOJAMII U BBIABIATH SMIUPUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3U MCIKAY PCAJILHO Ha6JIIOIIaeMBIMI/I XHUMHUYCCKUMU
SABJICHUAMU U IMPpOHCCCaMU, IIPOUCXOAAIINMHU B MAKPO- U MUKPOMHPCE,

OOBSACHATH MMPUYIKUHBL MHOFOO6pa3I/ISI BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

HpOBepHeMblﬁ IJIEMEHT COAECPKaHUSA

HepBOHa‘IaJ'ILHBIe XUMHNYCCKHUEC ITOHATHA

1.1

YucThle BeNecTBa U CMECH. Cnioco051 pasaciIiCHUusA cMmecent

1.2

ATOMBI W MOJICKY/JIbI. Xumudeckrue diieMeHTBH. CHMBOJBI  XUMHYSCKHX

9JICMCHTOB. HpOCTI)IG 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumuueckas Gopmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX JIeMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuTEeNnbLHAsA aTOMHas Macca.
OtHocuTeNnbHAS MOJICKYJISIpHadg mMacca. MaccoBast 10JIsI XUMHYCSCKOI'0 3JIEMCHTA

B COCAMHCHHNU

1.5

KonnuectBo BemectBa. Monb. Monsipuas macca. MomnspHbli 00BEM Ta3oB.

BzanMmocBs3b KOJMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAUHHUIL BEIICCTBA

1.6

duznyeckue U XUMHYECKHAE SBIICHHS. XHUMHUYECKas peakuusa u eé IIPU3HAKH.

3akoH COXpaHCHUA MACChI BCIICCTB. XUMHYECKHE YPaBHCHUA

Hepnonnqecm/lﬁ 3dKOH H HepI/IOI[I/I‘IeCKaH CHUCTCMa XHMHNYCCKHUX OJIICMCHTOB

J.U. MenneneeBa. CTpoeHrue aTOMOB

2.1

Ilepnonnueckuit 3akoH. lleproanyeckas cucreMa XUMUYECKUX 3i1eMeHToB J1.1.
Menpeneesa. [lepuonsl u rpynnsl. @U3HUECKnl CMBICHI TOPSAAKOBOTO HOMEpa,

HOMCPOB II€pHoaa U I'pyHIIbl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3otombl. Dnextponsl. CtpoeHue
ANIEKTPOHHBIX  000JOYeK aroMoB TMepBbIX 20 XHMHUYECKHUX 3JIEMEHTOB

IIepnonnueckoii cucrems! /.M. MeHnneneena

23

SaKOHOMCpHOCTI/I B M3MCHEHHU CBOMCTB XMMHYECKHX DJIEMCHTOB MEPBLIX TpéX
NnepruoaoB, KaJinud, KaJbIUA (paL[I/cha aTOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MECTATVIMYECCKUX W  HEMCTAIIIMYCCKHUX CBOﬁCTB) n Hux COGI[I/IHGHI/II\/JI B
COOTBCTCTBHMHM C IIOJIOKCHHECM JJICMCHTOB B Hepﬂonnqecxoﬁ CHUCTCMEC H

CTPOCHUECM HUX aTOMOB

Crtpoenue BemiecTBa

3.1

Xumudeckass cBsa3b. KoBaneHTHas (ToJisipHAss W HEMOJSIpHAsi)  CBS3b.
DNeKTpOOTPULATEIbHOCTh ~ XUMUYECKUX  3leMeHTOB.  MoHHas  CBs3b.

Meramnueckas CBSI3b




3.2

Tumel KpUCTAIIMYECKUX PEmIETOK (aTOMHas, WOHHAs, MeTauTHdecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUINYECKON PEIIETKHM U BHUIA

XUMHUYECKOH CBSI3U

Baxwueiimme mnpeacTaBUTENM HEOPraHWYECKUMX BemiecTB. Hemeraiuibl u ux

coequHEHM. MeTaibl U UX COSIMHCHUS

4.1

Knaccupukanuss M HOMEHKIATypa HEOPraHMYECKHX COEIMHEHMH: OKCHI0B
(coneobpazyromue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHbIe) u
HecosieoOpa3yonue; OCHOBaHMH (LIENOYM W HEPACTBOPUMBIC OCHOBAHMS);
KUCIIOT  (KHCIIOpOAcOoAepKamue ¢ OCCKHCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

duznyeckue M XUMHYECKHE CBOMCTBaA MMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPOJ1a, XJIOpa, KUCIOPO/Ia, CepPhI, a30Ta, Ghocdopa, yriaepoaa, KpeMHUS

43

OuU3NYECKEe W XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAIUIOB: JIUTHS,
HATpusl, Kajaus, MarHusl U KajblUs, aJIOMHUHUS, Kele3a. DIEKTPOXUMUYECKUN

pAIl HANPSHKEHUHA METaJJIOB

44

®uU3NYECKUE U XUMHUYECKHE CBOWCTBA BOJOPOAHBIX COCIMHEHUUW HEMETAIIIOB:

XJIOPOBOJIOPOJIa, CEPOBOAOPOIA, AMMHAKA

4.5

dusznueckrue U XMMHUYECKHE CBOMCTBAa OKCHAOB HemeTawioB: cepel (IV, VI),
azota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemunsa(I1V). [loayuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumuyeckue cBoiictBa okcujoB: MetaiwioB [A-IIIA rpymn, uuuka, menu(Il) u

xene3a(ll, IIT). [Toryyenne oKCUI0B METAIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAaHMM M aM(OTEPHBIX THIPOKCUAOB (HAa IPHUMEpE
TUAPOKCHUJIOB  aJIIOMUHUS, OKeje3a, LuHKa). [lomydeHue oOcCHOBaHUU U

aM(OTEepHBIX THIPOKCHUIOB

4.8

OO0mue XMMHYECKHE CBOMCTBA KHUCIOT: XJIOPOBOIOPOJHOW, CEPOBOIOPOIHOM,
CEpHHUCTOW, CEepHOU, a30THOH, (OoCcPOpHO, KpeMHUEBOU, yroibHOU. Ocolbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOM CEpPHOM M a30THOM KHCIOT.

[Tonyuyenue xucior

4.9

OOue xuMUYecKre cBoicTBa cpeiHux coneil. [Tomyuenue comeit

4.10

[Tomyuyenue, coOupaHue, pacIO3HaBaHHWE BOJOPOJA, KHCIOPOAA, aMMHAKa,

YTJIEKUCIIOTO ra3a B 1abopaTopuu

4.11

[Tonyuenne ammmuaka, CEpHON M a30THOM KHCIOT B MPOMBINIIEHHOCTH. O01IHe

CHIOCOOBI TIOTYUYEHUSI METAJIIOB




4.12

I'enermueckas CBI3b MCXKY KilaCcCaMM HEOPTaHNUYCCKUX COC)]I/IHGHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanus XMMHUUECKUX peaklUid M0 pa3iNyHbIM MPU3HAKAM: 10 YUCITY U
COCTaBy Y4YaCTBYIOIMX B PEAaKIMU BELIECTB, IO TemiaoBoMy 3¢ddekry, mo

M3MEHCHHIO CTEIICHSH OKHMCIICHUS XUMHUUECKIX YJIEMECHTOB

5.2

TemioBoil 3¢ ekt XUMUUECKOH peakluy, TEPMOXUMHUECKUE YpaBHEHUS. DK30-

U QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/I‘{eCKI/Ie YpaBHCHUA

53

OKHCANTENBHOBOCCTAHOBUTENbHbBIE peaklUU. OKHCIUTENN U BOCCTAHOBHUTEIH.
[Ipoueccel  OkMCIEHMSI M BOCCTAHOBJIIEHHA.  ODJIEKTPOHHBIM  OanaHC

OKHUCIIMTEIIbHOBOCCTAHOBUTEIILHOM peaknuuun

5.4

Teopm{ 3HeKTpOHHTquCKOﬁ JAUCCoHanu. KaTI/IOHLI, AHHUOHBEI. 3HeKTpOHI/ITLI n

HEBJICKTPOJINTEI. CunbHbIE U caa0bIe OJICKTPOJINUTEI. Crenenb JUCCOoIMalu

5.5

Peakiiun monHoro oOMeHa. YCIOBHS NMPOTEKAaHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIC U COKpaIJ_IéHHLIC HOHHBIC YPAaBHCHUS pCaKHI/Iﬁ

X¥MHs U OKpY’Karollas cpesa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HU YelloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB U XMMMUYECKHUX peakuuid B j1abopaTtopuu U OBITY.

HepBaﬂ MoMoIIb IMpU XUMHUYCCKUX 0KOraX U OTPABJIICHUAX

6.2

XUMHUECKOEe  3arpsi3HEHHE OKpYyKaromiedl cpelnbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEeAOTBPAIICHUS
[IpenenvHas nmomyctumasi koHmeHtparus BemiectB (ITIJK). Pomp xumunm B
pEelIeHUU DKOJOTHYECKUX TpoOieM. VYCWwiIeHHe MNapHUKOBOTO 3¢ deKTa,

pa3pylLieHHue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yrieposaa, KpeMHHUs U UX COCIUHEHUNA B
ObITY, MEIULUHE, NPOMBIIUIEHHOCTH MU CEJIbCKOM Xo3dicTBe. IlpumeHeHue
METAJUIOB M CIUIaBOB (CTaJlb, YYyTyH, IIOPAJIOMUHUMA, OpoH3a) B OBITY U
IIPOMBIIIJICHHOCTH UX cOoequHEHUH. [IoHATHE 0 KOPPO3HH METAaIlJIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpupoaHble HCTOYHUKU YTIIEBOAOPOAOB (Yrosib, HPUPOIHBIN Ta3, HEPThH),

MPOIYKTHI UX MepepadboTku (O€H3HH), UX POJIh B OBITY M MPOMBIIIIIEHHOCTH

6.5

[lepBoHavaabHBIE TOHATHS 00 OpPraHMYECKMX BEIIECTBAX KAK O COCTUHEHHUSIX
yraepona (MeTaH, 3TaH, STUJIEH, alleTUJIeH, STaHOJ, MIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsiTvie 0 OMOIOTUYECKN Ba)KHBIX BEIIECTBAX: JKUPAX, OCIKaX, YrieBoaax — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuértnr:

7.1 o ¢popMysaM XUMHUYECKUX COCTUHECHUN
7.2 Macchl (MacCoBOM) JJOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMHYECKUM yYpaBHEHHUSIM
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