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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepalbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIUU MPENoaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparteruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpEeACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IpOorpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUs, PEKOMEHAYEeMYI0 I0CJIeJ0BATEIbHOCTD
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAesieT BOSMOKHOCTH TpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTesbHOM MporpamMmbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM O0O0yUeHHs] XUMUU
HA YpOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO CONEPIKAHMSL.

3HaHUE XUMUH CIY)XHT OCHOBOH JUIsi POPMHUPOBAHUS MHUPOBO33PEHHS 00YJAIOLIETOCS, €ro
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TI00albHBIX MPOOJEM YCTOMYMBOIO pPa3BUTUSL UEJIOBEYECTBA — CBIPHEBOIA,
HHEPTeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
poeCCHOHAIBHON JEATEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOrO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3IJIs/1a Ha €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUHU
€CTECTBEHHO-HAYYHOH I'PaMOTHOCTH 00Y4arOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS TNeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEETIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHATHNA OPTaHUYECKON XUMHH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHHU c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona k e€ mzydenuro. CopepixaHHe CKJIQJbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE U BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 110 NPUHLUIY IOCJIEJOBATEIbHOTO Pa3BUTHSA 3HAHUKA HA OCHOBE

TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:
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— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IPeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJHAS (QYHKIUN OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOW IIPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

[Tpu u3yyeHNH XUMUHU NPOUCXOAUT (HOPMUPOBAHHUE 3HAHUNM OCHOB XMMHUYECKON HAYKH Kak
00JacTU COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKLuil, B
dbopMUPOBAaHUM ¥ PA3BUTHUH T[O3HABATEJIBHBIX YMEHUH M HMX MPUMEHEHUU B Yy4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MPaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3y4eHWH XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
MPUOOpPENH TaKKe LeH, KaK:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K caMO0OOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYeCKOe MpHOOIIeHHEe OoOyJaroImuxcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEeATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMA, KIIFOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPYXKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3yYECHUH XUMHUHU, MPUMEHATh HX TpPU pElIeHUH mpodieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMaHUS [ICHHOCTH
XUMHUYECKMX 3HaHUM i1 BBIPAOOTKM 3KOJOTHYECKH IEeIecO00pa3HOro MOBEAECHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW MpUpOJHON
Cpelibl;

— pa3BUTHE MOTUBALIUU K O0YUYEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouis U HANPaBICHHOCTH JTaTbHEUIIIEro o0yueHusl.

OO11ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezen), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieneHus: cMeceil.

ATOMBI M MOJIEKYJBl. XHMHYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIIEMEHTOB.
ITpocTeie u Cll0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yYEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacchl U
Yrcia CTPYKTYPHBIX €IHHUIL BemecTBa. PacuéTsl o hopmMyinaM XUMHYECKIX COSAMHEHUM.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMuMHUYECKUX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIIOH, MpaBWIaMyd pa0dOTHI B J1a0OpaTopuu M MpUEMaMu
oOpartieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAO0JeHne GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacThpaHue caxapa B CTYIKE, KMUIIEHUE U KOHJAEHCALUs BOJbl) U XUMUYECKHUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBIEHU, Habt01eHue
U ONHUCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paznoxkeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHUE, IUCTUIUISLINS,
xpomaTtorpadusi, TNpOBEIEHHWE OUYUCTKH MOBAapEHHON coju, HAOIIOACHHE U ONHCAHHE
pE3yJbTAaTOB IMPOBEIEHUS OIBITA, WIIHOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JAaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 37€MEHT M IpPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue kucnopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOPOJIA.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxokaeHue Bogopoaa B MPUPOJE,
¢du3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BelecTB B Boje. MaccoBas J0js BellecTBa B
pactBope. XUMHYecKkue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaumHeHud. Oxkcunpl. Kiaccudukamust OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukainus OCHOBaHM: MIENOYM W HEPACTBOPHMBIE OCHOBAHHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usudeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. du3znueckue U Xxumudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacrno3HaBaHHE€ M HM3yY€HUE CBOMICTB KHUCIOpOJa, HAOIIOJeHHE B3aWMOJEWCTBUS BEILIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3amMmojeiicTBue Bojopoga ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3TMUYHBIX KJIACCOB,
HAOIIO/IEHUE M3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PAaCTBOpPAx KHUCIOT U INEJIOYel, M3ydeHue
B3auMmoieiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C METaJUIaMu,
peaKuuil HEUTpalnu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHelmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoamyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpesneeBa. CtpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKA KIACCU(PUKALMUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIbI, TAJOTEHbBI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHomepuogHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonbsl u rpymnmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX AieMeHTOB [lepuoandeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METaUIOB U HEMETaJUIOB, B3aUMOJEWUCTBUE TUAPOKCUIA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKLuu pPa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBS3€H MPU U3YYEHUH XUMUHU B 8 KJIACCE OCYILECTBIIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIOLIUXCSI CHCTEMHBIMHU ISl OT/IE€TIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC ITOHATHSA: HAY4HbIM (akT, THUmoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KIacCHU(pUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, J3JEKTPUUECKUN 3aps]l, BELIECTBO, TEJI0, O0bEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAaHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leprondeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOW PEMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEMIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOIIMX B pEaKIUU BEIIeCTB, MO TEMIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTne o cxopoctu XumMuueckoi peaxiuu. [TonsTue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAIlMM BELIECTB C pPa3JMYHbBIMH BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS MPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakiMyd Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOKHBIX BEIIECTB (XJOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCTIOT, IIeNo4Yel W cojeil (BO3MOXKHO HCIIOJIb30BaHHE BHUICO MATEpUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHHWE BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHE, peakUuu pPas3ioKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE€ HEOPTraHMYECKHX BEUIECTB C IOMOIIBI0O KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OOmiass xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crernieHu okucineHusi. CTpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKALIMK KUCIOPOJA U cepbl. XUMUYECKHE CBOICTBa
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiuH,
JeXalle B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHoi KuciotTel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arps3HEHHUE OKPYKAIOLIEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE TOKIHU, 3arpsi3HEHUE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALICHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpocTpaHeHHWe B NpuUpoze, (HU3UUECKUue Hu
XuMHUeckne cBoiictBa. Kpyrosopot azora B nmpupoje. AMMUak, ero Gu3ndeckue 1 XMMHYECKre
CBOICTBa, Mony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHME CBOicTBa (0OIIMEe Kak TpeACTaBUTENs Kilacca KHUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
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ynoOpeHui. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOAUPHUKAIMH
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHCHHE. DKOJIOTHYECKHEe MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AIIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAsS KUCIOTa u e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJydyeHuHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-uMoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJIepoJa
(MeTaH, 3TaH, JTWUJICH, AalETUJIEH, ATAHOJ, IJMLEPHH, YKCycHas kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Tb), HNPOAYKTHl HX HepepaboOTKu
(OeH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE O OMOJIOTMYECKN BKHBIX BEIIECTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (1V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xXene300eToH. [IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUil Ha XJIOPUA-UOHBI U HAOMIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJIOpUAOB (TaJOTre€HUI0B),
O3HAKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMaTepHuasoB), HaOdIoleHHEe Tpolecca OOYINMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHOMN cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(aT-uoH W HaONo/eHue MpH3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUHN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX M (POCHOPHBIX yIOOpeHHUH,
NojydeHue, coOupaHue, pacrno3HaBaHWE M M3yYEHHE CBOWCTB aMMHUakKa, MpPOBEICHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U QocdarT-nOH U HU3Yy4YEHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aHMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojiydeHue, COOupaHue, paclo3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3Y4YEHHE MPU3HAKOB MX IPOTEKAHMs, O3HAKOMJIEHHE C MPOAYKLHUEN
CUJIMKATHOM IPOMBILIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ad 0 Teme «BakHenmue
HEMETaJIJIbl U UX COCIUHEHUSN.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX BJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepronnueckoit cucreme Xxumuuyeckux emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTKa. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUH MeTaioB. PU3MYEeCKHe U XUMUYECKHE
cBoiicTBa MeTayioB. OOme crnocoObl noinydeHus: MetayioB. IIoHATHE O KOPpO3UM METAaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoi cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaxXOXEHUE B mpupoje. OPuznueckue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIUHEHUN.

[[{enouHo3emMenbHbIE METAJUIBI MarHui M KaiabUui: mnojoxkeHue B Ilepuogmyeckoit
cucreme xumuueckux aiemeHToB [[. M. MeHueneeBa, CTpOCHUE UX aTOMOB, HaxXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusa M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ouznyueckne U XMMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenune B Ilepumonuueckoir cucreme xumuueckux osnementoB J[. W.
MenpeneeBa, CTpO€HUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMH METajuIoB U CIUIaBOB, HX (DPU3HMUECKUMU CBOICTBaMH,
M3y4eHUE Pe3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHHs Keleza B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHHE W ONKMCAHKUE TPOILIECCOB OKPANIMBAHKS TUIAMEHH MOHAMH HATPHS,
Kalmusl U Kaibliusg (BO3MOXHO HCIIOJB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHON KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJUMEPHBIE MATEPUATIBI).

Meostcnpeomemnunie céasu

Peanuzanus MeXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.
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OO1me eCTeCTBEHHO-HAYYHbIC TOHSITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKaius,  MEePUOAMYHOCTh,  HAONIOJEHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJHJI, HW30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, TOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3UYCCKHE BCIUYMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyJIbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe O0OYYCHHSI XMMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOM JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAMIMOHHBIMA  POCCHMCKUMH  COIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YyYaOLIUXCSL.

JIM9HOCTHBIE PE3yJbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIlMH M PACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHHS 3HAYCHUsS XUMHYECKOW HAyKHM B JKH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTUBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOM W JPYIMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HO COBMECTHOM ACATEIHLHOCTH MPHU BBHITIOJTHEHUHN y4e€OHBIX, TO3HABATEIIBHBIX 33]1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TOH y4eOHOH AeaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE W TIOCTYNIKM CBOWX TOBAPHWIIECH C MO3WIMU HPABCTBEHHBIX W
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIlHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKHM M COCTaBISIONIME OCHOBY JUIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJIBI, B3aMMOCBS3SIX YEIIOBEKA ¢ MPHUPOTHOW CPEIOi, O pOJIn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWM, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
UH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHhHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHUS B NalbHEHIIIEM;

4) popMHUpOBaAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHHME ITOCIICJACTBHI W HENPHUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
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nmpaBujl 0€30TaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEalbHOU
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUYECKOMY M3yUeHUIO Mpodeccuil U TpyAa pa3iIndHOro poja, yBaXeHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTb aJalTUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBUI OE30MMaCHOTO MOBEACHHS NIPU pabOTe C BEIICCTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PeIleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPEOid, /Ui MOBBIIICHUS YPOBHS YKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM H IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMAIbHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PCE3YJIbTATOB BbIACIAIOT 3HAYUMBIC JIA q)OpMHpOBaHI/Iﬂ
MHUPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HaBaTEIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue neicTBus:

YMCHHUSA HCIIOJb30BaATh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHaBIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHUSIMHU), UCTIOJIH30BaTh MOHATHUS U1 OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KJIacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHAaBJIMBAThb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKUE PAcCYXICHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH ), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHHUEC HNPUMECHATH B IPOLUECCE IMO3HAHUA TMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABATCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKU H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKHUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYHNS B U3YYaEMBIX IIpOIlecCax U ABICHUIX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.
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YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE WHCTPYMEHTa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMM M IPOBEICHHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM MpoIlecca, CAaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Patora ¢ undopmaumeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUIO0B
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSTH Pa3IUYHbIE METO/IbI M 3aMIPOCHI IPU MOUCKE U 0TOOpEe WHPOopMAIK U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOAUMBIX ISl BBIIOJIHEHUS YU€OHBIX U I03HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3ITUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMY MpencTaBIeHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B Ipollecce Y4eOHON U HCCIeI0BATEIbCKOM
JEeSTENIbHOCTH MH(POPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIel MPUPOAHON CPEeIbl.

KoMMmyHukaTnBHbBIE yHHBepcaibHblIe yueOHble JeHCTBHUS:

yYMEHUs 3aJaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHON 3a/1a4u;

YMEHHMsI IPEACTABIATh NOJyYEHHBIE PE3YJIbTaThl T03HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPE3yJbTaTOB BBIIOJIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja00paTOPHOTO ONbITa, J1a0OPaTOpHOW PabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHOM U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PElICHHHM BO3HHUKAIOIIUX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COIJacoBaHMs NO3MLUN (00CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHle KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBHA:

YMEHHME CAaMOCTOATEIBHO ONPENEIATh LENN AEATEIBHOCTH, INIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IMPENJIOKEHHBIM alIrOpUTM JAEHUCTBUN NpU
BBIMOJIHEHUH 33JaHUN C y4€TOM IMOJNy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
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oOydarlomuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWcTBUM, creuuduyeckue s

OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEATEIBHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kJjacce IpeaMETHBIE pe3yibTaThl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IIOHATHMN: aTOM, MOJIEKYJa, XUMHUYECKUN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHasi M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMUYeCKast peakiius, Kiaccuduxanus
peaxkuuii: peakluy COeIMHEHUS, PEaKLIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakLuy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTalb, paJuyCc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl U HEIOJIIpHAsi KOBAJIEHTHAsl CBs3b, MOHHAsl CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJMKY JUISI COCTaBi€HHUsSI (POpMysn BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHAPHBIX COCIWHEHHSAX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJlaBHas moarpynmna (A-rpynma)» u
«mobounas mnoarpynna (b-rpynma)», Manble U OonblIMe MEPUOJIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMetoTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsii  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY
apdekry);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE T[PUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PeaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALEHUI B PA3JIUYHbIX YCIOBUSX;
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BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKLINK;

IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATENIBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHUS  —  HAONMIOJeHUe,  H3MEpeHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOHW TMOCyIoM U 1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OTBITOB IO MOJTYyUYECHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUNIAHUPOBAThH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIAKMYC, PeHOIPTAICNH, METHIIOPAHXK U JAPyTHE).

K konny oOyueHus B 9 kiacce IpeIMETHBIE pe3yibTaTbl HA OA30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX INOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas peaklHs, XMMHUYECKas
CBSI3b, TEIUIOBON A((EKT peakiyuu, MOJIb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAIMS, pPEaKIUd HOHHOTrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECcHE, OOpaTUMble U HEOOpaTUMbIE pEaKluHy,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAs CBA3b
(KoBaJleHTHasl, WOHHAs, MeTaJJIM4yecKas), KpUCTAJUIMYecKas pemeéTka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUH, NpPEIeNbHO JIOIyCTHMas
xkoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTMCAHUH BELLIECTB U UX IPEBPAICHMUI];

UCMOJIb30BaTh XUMHUECKYIO CHMBOJMKY JJISi COCTaBiICHHMS (OpMYya BELIECTB U
YPAaBHEHUN XUMMUYECKUX PEAKIUM;

ONpEACNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IMPHUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHWH 1o ¢dopmysaM, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, HOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA M0 XUMHYECKON
dopmyre, xapakTep Cpelbl B BOAHBIX PAacCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynna (A-
rpynna)» u «mobouynas mnoxarpymmna (b-rpymma)», manble u OonblIMe MEPUOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpble HUMEIOTCd B IEpHOAMYEecKON Tabnuie, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHYECKHMX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENCHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
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OOBSICHAT OOLIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M HX
COCIMHEHUH B IIpEENIax MajblX IIEPUOAOB U IVIABHBIX IOArPYIII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHYECKUE
peakuuu (10 YUCIYy M COCTAaBy Y4YacTBYIOIIMX B pPEaKLUU BELIECTB, IO TEIIOBOMY
3¢ exTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIMEe U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXKAas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOILUX XUMUYECKUX PEaKLUi;

COCTaBJIATh YPAaBHEHUS DJICKTPOIMTHYECKOM ITUCCOLMALMU KUCIIOT, LICJIOUEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIii HOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKIY BeLIeCTBaMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IIOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAaHUs XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM PEaKIUK;

coOuoaTh IpaBWja I0JIb30BAaHUS XMMHMYECKOW TOCYJOH U JIaOOpaTOpHBIM
o0OpyoBaHMEM, a TAaK)Ke IpaBHia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSMH 110 BBIIOJIHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
¥ cOOMpaHMIO Ira3000pa3HbIX BELIECTB (aMMHUAaKa M YIIIEKHCIIOro rasa);

IIPOBOJIUTH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB PA3JIMYHBIX BEIECTB:
pacrio3HaBaTh OMNBITHBIM HYTEM XJIOpUI-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,
CHWJIMKAT-, cyib(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YyUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEILIECTB;
IIPUMEHATh OCHOBHBIC ONEPALMHU MBICIUTEIBHON AEATEIBHOCTH — AHAJIN3 U CHUHTE3,
CpaBHEHME, 0000IleHNe, CHCTEeMAaTH3allhio, BBIABIECHUE MPUUMHHO-CIEACTBEHHbIX
CBA3€H — Ul M3Y4YECHMsS CBOMCTB BCILECTB U XUMUYECKUX PEAKLHN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOJIOAEHUE, U3MEpEeHue, MOJICIIMPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUJIACC
KounvecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
n/n TeM NPOrpaMMbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumusa — BakHas 00J1aCcTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
NPaKTHYECKOHN JIESITeIIbHOCTH https://m.edso0.ru/7f41837c
YyeoBeKa
19 BemtecTBa 1 xumMmdeckue 15 1 bu6mmoreka [IOK
peaxiuu https://m.edso0.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
51 Bosnyx. Kucnopon. [lonsatue 5 bubnnoreka [JOK
00 okcuaax https://m.edsoo0.ru/7f41837c
59 Bonopon. [onsitue o 3 1 bu6mmorexa [IOK
KHCJIOTaX M COJISAX https://m.edso0.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmuorexa [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmorexa [IOK
HEOPraHMYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazgea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH
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[lepuoauueckuii 3aKOH U

31 IIepnoanueckas cucrema 7 bubmuorexa [IOK
XUMHYECKHX 3ieMeHToB [1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma

32 | Onemmrer . ’ BuGmorexa 0K

https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
Htoro no pazneny 15 bubmmorexa [IOK
https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 Bubnuorexa LIOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5

[NPOTPAMME
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9 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
[ToBTOpeHue U yriyoieHne 3HaHu| bubnuoreka [IOK
1.1 5 1
OCHOBHBIX pa3/eNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo0.ru/7f41a636
13 DJIEKTPOIUTHYECKAS JUCCOLIMALIHSL. 3 1 1 bubnnorexa [JOK
' XUMHUYECKHE PEaKIuU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
51 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
' PYTHIRL 6P https://m.edso0.ru/7f41a636
COETMHEHUS
23 ovewertos Vaapymms. Ason gostoprnx 7 y  BromorealOK
' PyHHEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO11ast XxapaKTepUCTHKA XUMHYECKUX
bub. OK
2.4 aneMeHToB |VA-rpynnsl. Yriepon u 8 1 2 nomorexa L

KPEMHUU U UX COCIUHECHUS

https://m.edsoo.ru/7f41a636
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Uroro no pazgeny

25

Pa3zgen 3. MeTasIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obmue cBoHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiime MeTayuibl U UX CO€IUHEHUS 16 bubmorexa [IOK
' s https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 bubmmorexa [IOK
' H p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p BHOE BhEMS 3 bubnuoreka [{OK
C3CPBHOC BPE https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJILHOM ITPOI'PAMMBI

8 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAas Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUHU, MOJIIPHBIM OOBEM, XMMHUYECKas peaxius,
KIacCU(pUKallMsi  PEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeakluu OoOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBoM 3((deKT peakiuu, pacTBOp,

MaccCoBas 40Jd BEUICCTBA (HpOI_[eHTHaSI KOHLICHTpaI_II/IH) B paCTBOpC

1.2

13

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUN U
MMPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaIIICHI/Iﬁ

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (OpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpCACIIATh BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEAKIIUH BELIECTB, 10 TEIJIOBOMY YPQEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB

1.8

BBIUHCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1o (opmyre
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COEIMHEHMS,

1.9

BBIYHUCIIATH MaCCOBYIO JJOJIIO BCIIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HAOIIO/ICHUE,
U3MEPEHHE,  MOJCIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBII )

ITo Teme: «BaxHelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

2.3

2.4

2.5

2.6

paCKpeiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCHuI,

KHCJI0Ta, OCHOBaHUEC, COJIb

OnmpeaAcIATh NPHUHALJIC)KHOCTh BCIICCTB K Ol'[peI[eJ'IéHHOMy KJIaccy

COeIMHEHUH 1Mo Gopmyiam
KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKIAs ONMCAHUE MPUMEPAMHU

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIMIA

IMPOrHO3NpPOBATh CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71abopaTOpHBIM O0OpYIOBAaHUEM, a TaK)Ke MpaBUaM OOpaleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBIOJTHEHHUIO
1a060PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBAThH U MPOBOAUTH XUMUYECKHE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, ¢peHondTaaert, METUIOPaHXK U IpyrHe)

2.7

MMpOBOAUTDH paC‘{éTBI 110 YPaBHCHHUIO XUMHYSCKOMN pcaKknuuu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHne aTOMOB.

Xumudeckas cBa3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIILHEIC peakumn»

3.1

PacKphIBaTh CMBIC] OCHOBHBIX XHMHYECKHUX MOHATHI: A1po aToma,
JJIEKTPOHHBIA CIIOM aToMa, aToOMHas OpOMTaldb, pajuyc aToMa,
XMUMUYECKas CBsA3b, IOJSIPHAs W HEMOoJIApHas KOBAJEHTHAasl CBS3b,

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHWOH,
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CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OINKCHIBATh U XapaKTepu30BaTh TaOimuHyro Gopmy Ilepuonndeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3U4aTh MOHATHS «TJIaBHAs
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIITHE) Cpuoabl

packpsiBaTh cMmbica [lepuoauueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MTEPUOJINYECKON 3aBUCUMOCTU CBOWMCTB
XMMHUYECKHUX DJJIEMEHTOB OT WX TNoJNoXkeHus B Ilepuoanueckoit

CHCTCMC

3.5

3.6

COOTHOCUTHh  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppuoguueckass  cucrema  XxuUMH4eckux  anemeHntos  J.M.
MeneneeBay ¢ UYUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHUYECKUX D3JIEMEHTOB (COCTaB M 3apsi sjpa, ofllee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCIUHCHHUAX

3.7

ONpCACIIsITL BUJ XHUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPTaHNYCCKUX COCIUHCHUAX

9 KUIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMUYECKash PEAKIUSD)

pacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSATHH: pPacTBOD,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCITUTEITFHOBOCCTAHOBHUTEIILHBIC peakium, OKUCITUTENb,
BOCCTAHOBUTEJIb, OKHCIIEHHE U BOCCTAHOBIIEHHME, aJUIOTPOIHS,
am(doTepHOCTh, XUMHYECKass CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaHHI/I‘-IeCKaH), KpucTtaJlliIndeCKas pCIJ_IéTKa, CIlNIaBbl, CKOPOCTb
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XUMHYECKON peaKIuu

1.2

13

14

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
MMPUMCHATH 3TU MMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpameHm”I
COCTaBJIAATb YPAaBHCHUA BHGKTpOHI/ITH‘IeCKOfI Jucconuanumy KHCIIOT,

nieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHHUS pEaKIHii

WOHHOI0 oOMeHa

PacCKpbeIBaTh CYIIHOCTHb OKHCIIMTCIBHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUsI» U «MeTalipl U HUX

COCIUHCHUA

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHME U crienu(pUUecKre XUMHUYECKHe
CBOMCTBAa MPOCTBIX U CJIOKHBIX BEIIECTB, MOJITBEpPXKIasi OINHUCAHHE
pUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MPOBOJAUTh PEAKIMHU, IOJATBEPKIAIONIME KAUYECTBEHHBIM COCTaB
pa3JMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHU-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKpbIBaTh CMBICII OCHOBHBIX Xumuueckux noHaruil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIIBHOM ACATCIIBHOCTH —
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aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI>1 —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEAKIIHMii,; eCTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

IlousTue o METOJax ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnioco0n1

pa3saciICHus cMmeceit

1.3

ATOMBI © MOJICKYIJIBI. Xumuueckue dyeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'U{pHOC Y4YCHHUC

14

1.5

1.6

1.7

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XMMHMYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOT0 dJIEMEHTa

B COCTUHEHNH

KomnuectBo BemectBa. Moisib. MosspHas Macca. B3anmoCBsA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmymnam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyuecKknue U XUMHYCCKHE SBICHHSA. XHMHYCCKAS pcakuuga u e€ IIPpU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMHYECKHUX PEaKIUH (COeTUHEHMS, pa3I0KEeHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCYI0, C MpaBUIaMU
pabotel B Jsaboparopuu W npuéMamu oOpaimieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3ydy€HHUE M OnucaHue (QU3MYECKUX CBOMCTB 00pasloB
HEOpPraHMYECKUX BEUIeCTB, HaOmojaeHue Qusnyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJla, paCTUPAHUE caxapa B CTYIKE, KUIIEHWE U KOHJAEHCAlUs BOJbI) U
XUMUYECKUX  (TOpeHHe  CBeYH, TMPOKAJIMBAHUE MEIHOH  IPOBOJOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOIIOJIEHWE W OIUCaHUe
NPU3HAKOB MPOTEKaHMWs XHUMHUYECKMX peakuui (pasjiokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
runpokcuga meau(ll) mpu HarpeBaHuM, B3auMOJICHCTBHE *KeJe3a C paCTBOPOM

comm meau(ll), n3yuenue cnmocoOoOB pa3aeneHus: cMecei (C MOMOIIbI0 MarHuTa,
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2.1

2.2

2.3

(bunpTpOBaHUE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeicHUE
OYNUCTKU HOBapeHHOﬁ cOoJu, Ha6HIOIIeHI/Ie 1 OIIMCAHUC PE3YJILTATOB ITPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacChl, CO3JaHHE MOJeIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BenlecTBo. HaxokneHuwe kuciaopoja B mpupoje, (pusndyeckue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcupapl. Ilpumenenue kucimopona. CrocoOb
MOJIy4YeHHUsl KUCIopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — anorponHas MoaAupUKaLus KUCI0poaa

TennoBoit 3P PeKT XUMUIECKOH peakiiui, TEePMOXUMUYECKUE YPAaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJICHHE TApHUKOBOTO 3()(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Boaopojia B MPUPOJIE,
¢usnyeckue W XUMHYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHSIM

2.5

2.6

dusnyeckue CcBoMcTBa BoAbl. Boma kak  pactBoputens. PacTtBopbl
HacellieHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XH3HU uenmoBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arps3HEHHE MPUPOIHBIX BOJA. OXxpaHa ¢ OYHUCTKA
MIPUPOHBIX BOJT

Knaccudukanuss neopranmdeckux coeauHenuid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyromnue. Homenknatypa okcuaoB. Dusznyueckne M XUMHYECKHE

CBOMCTBA OKCHJIOB. HOJ'Iy‘IeHI/IC OKCHUJ0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [Toirydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. ®dusznueckue u
XUMHUYeCKHe cBoMcTBa KHcIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tony4yenue kucaot

Comu. Homenknatypa cosieil. @uU3NYeCKUe M XUMHYECKHUE CBOMCTBA COJIEH.
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[Tonydenue coneit

2.10

I'eneTnueckas cBSI3b MEXKAY KilaCCaMHU HEOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

211

XUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OINpeAeNieHHE  COAEpHKaHHs
KHCIIOpOJla B BO3/YyX€E, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YUEHHE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHusl TOpeHus (Iokapa), 03HaKOMIIEHHUE C
oOpa3liaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJIy4e€HHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJoOpoAa (TOpeHHe), B3auMOJACHCTBUE
Bozopoaa ¢ okcugoMm Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BUICOMATEPUATIOR),
HaOmroseHne OO0pas3loB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHUS BELIECTB C PAa3IUYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCUCTBHE BOJBI C MeTaJIaMU (HAaTpUEM M KaJbI[HEM)
(BO3MOXHO HCHOJb30BaHUE BUJEOMATEPHUATIOB), OIIPENIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C MOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE 00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM MHIUKATOPOB B pacTBOpax KHCIOT U IIEJI0Yell, Hu3ydyeHue
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTBI, KUCIOT C
MeTaJulaMH, peakiuil HelTpanu3alnu, NoTydeHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOr0 MeTajula JpPYyrdM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANBHBIX 3a/a4 Mo TeMe «BaxHelIne Kilacchl HEOPraHUYECKHUX

COECTUHEHUI
Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB

.. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

3.1

3.2

[lepBble TOMBITKA KIACCH(PUKAIMU XUMUYECKUX dJeMeHTOB. IloHsatue o
TPYIAaxX CXOJHBIX AJIEMEHTOB (IIEJTOYHBIE W IIETOYHO3EMENIbHBIC METAJLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHU bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMHYECKHUX 31eMeHTOB J[. 1.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit cuctembl xuMuueckux anemeHToB [[.M. Menneneesa.
Ilepponbl u rpynmsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa v rpyIiibl 3JICMCHTA

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DiekTpoHbl. CTpoeHue
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JJIEKTPOHHBIX 000/104€K AaToMOB NepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
Ilepuonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYEeCKUX CBOMCTB IO TpYINaM M TEPHOJIaM.
3nauenue Ilepuonuueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMHUUYECKUX
AJIEMEHTOB JUISl Pa3BUTHs HaykKd W npaktuku. .M. MenneneeB — y4€HbIA U

rpaxxiaHuH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 2JIEMEHTOB. FloHHAs CBS3b

Crenenp okucieHus. OKHCIUTEIHFHOBOCCTAHOBUTCIIBHEIC pCaKkmuu. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KUIACC

Kon

XUMHUYECKUH 3KCIIEPUMEHT: M3Yy4YeHHe OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C PAacTBOpPAMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKuu pa3jIOKCHUA, COGI[I/IHCHI/ISI)

IIpoBepsieMblii JJIEMEHT COJePKAHUSA

BemectBo 1 XUuMHu4ecKas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX deMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHUEM 3JIeMEHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

1.3

CrpoeHne BelecTBa: BHAbl XUMHYECKOM CBS3U. THUIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJA XUMUYecKoH cBs3u. Kiaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX
BELIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BECIICCTB

Krnaccudukanys XuMU4YecKuX peakiuid Mo pa3IudHbIM IpU3HaKaM (10 YUCITY U

COCTaBy YyYacTBYIOIIMX B PEaKLUUH BEIECTB, MO TeEIIOBOoMYy 3(ddekry, mo
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M3MCHEHUIO CTETIeHEeH OKHCICHUS XMMUYECKHX DJIEMEHTOB, 10 0OpaTUMOCTH,
[0 YYacTUIO KaTaau3aropa). OK30- M 3HJIOTEPMHUYECKHE  peakluu,

TEPMOXUMHNYCCKUEC YPABHCHUS. ITousarue o CKOpPOCTH XHMHYSCKOM pE€aKknuun

14

1.5

[TonsiTe 006 oOpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusax. [lonstue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusix. [[oHaTre 0 XMMUYEeCKOM PaBHOBECHH.
@akTophl, BIUAIOIINE Ha CKOPOCTh XUMHUYECKOW pEaklUUd U TOJO0KEHHE

XUMHYCCKOI'O paBHOBECUA

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA C MCIIOJIb30BAaHUEM METOJIA

QJICKTPOHHOI'O OanaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenb auccoruanui. CUIbHBIE U cIaOble SJIEKTPOIUTHI.
Peakiiuu nonHoro obmeHa. YcCloBUSI MPOTEKAHHS PEAKIUA MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakuui. CBoiicTBa KHUCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHUN 00 SJIEKTPOJIUTUYECKON

AUcCConranuu. KauectBeHHEIC PCaKni Ha NOHBI. Ilonstue o THuapOJIN3C cojieit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUITMUECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
azMasa), CIIO’KHBIX BEUIECTB (XJIOpUJa HATpHsl); UCCIIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakiMu OT BO3IACUCTBUS Ppa3IMUYHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEILECTB,  Ipoliecca
JUCCOIIMALMN  KUCJIOT, IejaoYed M coiedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEaKLuil (FOpeHHe, peakiy pas3iioKeHUs, COeINHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamisl 1 UX cCOeIUHEHUS

2.1

OOmast  XxapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEIIECTB — rajoreHoB. XHMMHYECKME CBOMCTBA Ha IIpUMEpEe  XJopa

(B3auMozelicTBUE C MeTaljlaMH, HEMeTajulaMH, Iiefnodamu). XIJIOpOBOJIOPOA.
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CosngHast KMUCJIOTa, XUMUUYECKUE CBOMCTBA, MOJIy4YEeHHE, MpUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJOBeKa. BaxkHenmume XJIOpUIbl U UX

HaXO0XICHUC B IIpHUPOAC

2.2

2.3

2.4

2.5

O6mas xapaktepuctuka 3aeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeNeHu oKuciaeHus. CTpoeHne u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOTUPHUKAINN
KHCJIOpOAa W cepbl. XMMHUYECKHE CBoicTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢usnveckne W XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IPEACTABUTEIN
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NIECKUE U XUMHYECKHE CBONCTBA
(oOmue Kak MpencTaBUTENs Kilacca KHUCIOT M crenuduyeckue). XuMHUUECKUE
peakiuu, JeKanre B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [lpumenenue. Conu cepHOW KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynbgar-uoH. HaxoxkneHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUUYECKOES
3arps3HCHUE OKPYKAIONICH CPEIbl COCAMHECHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBpaILCHUs

OOmass xapaxkTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEHUE B IIPUPOJIE,
¢du3nueckrue U XuMHueckue cBoiicrea. Kpyrosopor azora B npupojie. AMMHUAK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, MojdydyeHue U npumeHeHue. Comu
aMMOHHUS, UX (QU3NYECKHEe M XMMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ MOJy4EHHE,
(dbuzmveckue W XUMHUYECKHME CBOMCTBa (0OIIMe Kak MpeJACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MMUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpebl COETUHEHUSMH a30Ta (KHCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJJOEMOB)

docdop, amnorpornHsle Mogudukauu Gocdopa, puzndeckue U XUMUYECKUE
ceorictBa. Oxcupn dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHUYECKHE CBOMCTBa, monyudeHue. Vcnonb3zoBanue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX YI0OpEeHHI

Obmas xapaktepuctuka 3yeMeHToB IVA-rpynnbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOoJ, aUIOTPOIIHBIE
Moau(UKaAIMKM, paclpocTpaHEHHEe B MpUpoae, (U3HUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. Okcuasl yriaepona,

nux (1)I/ISI/ILICCKI/IG n XHUMHYECCKHEC CBOﬁCTBa, I[GﬁCTBI/IG Ha JXHUBBIC OpPraHU3MBbI,
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2.6

MOJTyYeHHE M MPUMEHEHHE. DKOJIOTHYECKHE MPOOIeMBI, CBSI3aHHBIC ¢ OKCHIIOM
yraepona(lV); rumore3a Tm00anbHOrO MOTETUICHUS KIMMAaTa; MapHUKOBBIN
3pdekT. YrompHas Kuciota M €€ Ccold, MX (PUIUYECKUE H XHUMUYECCKHE
CBOWCTBa, MOJy4YeHHUE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO03AMCTBE

[lepBoHauaIbHBIE TIOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUSX
yriepona (MeTaH, 3TaH, STWICH, AaleTHICH, 3TAaHOJ, TIJHMIEPUH, YKCyCHas
kuciora). MIx cocraB m xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XHBIX BEIECTBAX: JXHMpax, OeJkaX, yriieBoJaXx — M HMX pPOJM B KHU3HU
4yenoBeka. MarepuaabHOE €IMHCTBO OpPraHWYECKHMX M HEOPraHMYEeCKHX

COCTUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyueckne © XHUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npumeHenne. CoeuHeHUs KpeMHHUS B mpupoae. OOmme mpencraBicHHus 00
okcuzae kpemuus(1V) u kpemuueBoi kucinote. CUIUKATHI, UX UCHOJIB30BaHUE B
OBITY, METUIIMHE, MPOMBIIIUICHHOCTH. BakHEHIIINE CTPOUTEITHHBIC MAaTESPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jkeie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BaHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCHHGBHOﬁ KHU3HU

XUMUYECKUN SKCIIEPUMEHT: H3Yy4Y€HHE O00pa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHNE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HaONIO/IEHWE MPHU3HAKOB HX TMPOTEKAHUS; OIMBITHI, OTpPa)Karollhe
¢u3nyeckue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(raJloreHN1I0B); O3HAKOMJIEHME C oOpa3lamMM cepbl U €€ COECJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHWE BHUJEOMATEPUATIOB); HAONIOIEHHE TIpoliecca
oOyriauBaHus caxapa IoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEJICHUE
KauecTBEHHOW peakuuu Ha cyabar-uoH | HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMJIEHHE ¢ (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COETUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), 00pa3amu
a30THBIX U (ochHOpPHBIX yIOOpPEHUH; MOTyUYeHUe, COOMpaHKe, paclo3HaBaHUE U
M3Y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX DEaKIMil Ha HOH
aMMOHMSI U (ocdar-uOH UM U3yYEHHE TPUZHAKOB UX MPOTEKaHU,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MENbIO (BO3MOXKHO

HUCIIOJIB30BAHHUEC BI/IILCOMaTepI/IaHOB); HU3YyUYCHUC MO,Z[GHGﬁ KpUCTAJUNIMYCCKUX
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pewéTok anmasza, rpadura, (QyuIepeHa; O03HAKOMIIEHHE C IPOLIECCOM
ancopOLUU pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4eHUE, COOMpaHME, PACIO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMKi Ha KapOoHAT- u
CWIMKAaT-HOHbl ¥ M3y4YEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKLIIMEW CUIMKATHOM IPOMBIIIJIEHHOCTH; PEIICHUE AKCIIEPUMEHTAIBHBIX

3aaa4 I10 TEME «BakHelne HeMeTauIbl 1 uX COCANHCHUA»

MeTtamisl 1 BX COCAUMHCHU A

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxkenns B Ilepuonnuecko cucreMe XUMHYECKHX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYecKasl ~KpUcCTauinyeckass pemeérka. DJIEKTPOXUMUYECKUH  psf

HaprI)KeHI/Iﬁ MCTaI1JIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0IMe croco0bl MOTYYeHUS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[llenounble MeTayibl: MojnokeHue B lleprognueckoil cucTeMe XUMHUYECKHX
aneMmeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXKJECHHE B MPUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
FI/II[pOKCI/IILBI HanI/ISI U KaJusd. HpI/IMeHCHI/Ie IICJIOYHBIX MECTAJIJIOB U HX

COeINHEHUN

3.4

[IlenoyHO3€MENBHBIE  METAUIBl  MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme xumMudeckux 3imeMenToB [[.11. MenzaeneeBa; ctpoeHne
X aTOMOB; HaXOXJEHHE B mpupoae. PU3NYECKME U XMMHUYECKHE CBOMICTBa
Maraus U KaJlbIU:. Baxxneimue COCIMHCHUA KaJIbIIUA (OKCI/IH, THAPOKCHUNI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkenue B Ilepuoaudeckoil cUCTeME€ XMMHUYECKHX 3JIEMEHTOB
J.. MenzaeneeBa; CTpo€HHE aToMa; HaxoxkaeHue B mpupoae. dusmveckue u
XHUMUAYECKHE CBOMCTBA AFOMUHMS. AM(OTEpHBIE CBOICTBA OKCH/IA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [leprponnueckoi cucreme XumMuieckux snementos [[.1.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxkJIeHHe B mpupoge. Dusnyeckue u
XUMHUYECKHE CBOMCTBa jxene3a. Okcuipl, ruapokcuabl u conu sxenesa(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOJTy4eHHE
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3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,
X (pU3MYeCKMMH CBOWCTBAMH;, W3YYCHUE PE3YJIbTATOB KOPPO3UH METAILIOB
(BO3MOKHO HCII0JIb30BaHUE BUJICOMATEPHUAIIOB), 0COOEHHOCTEM
B3aUMOJCHCTBUSA OKCHAAQ KalblUs M HATpUs C BOJOM  (BO3MOXHO
WCIOJIb30BaHHE BHUAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB XECTKOW BOJIBI,
mpolecca TOpEHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, Kanblius, amomunaus, nuHka, sxenesa(ll) u xenesa(lll), memu(ll);
Ha0JII0/IeHNEe U OMKMCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kaiss ©W  Kaiublua  (BO3MOXKHO  HMCIIOJIb30BAaHWE  BHJIEOMATEPHAIIOB);
uccienoBaHrue aM(pOTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS M THUIPOKCHIA
[IMHKA; PEIICHUE HKCTIEPUMEHTANIbHBIX 3aJ1a4 110 TeMe «Bakuenime MeTaibl 1

X COCOUHCHU A

XuMmus 1 OKpYy’Karomasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTUM. BemiectBa u MaTcpHrajibl B HOBCCHHCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcIonb30BaHuE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUSAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpenst [1JIK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble MCTOYHHUKH YTJIEBOAOPOAOB (yrojb, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy U TPOMBIIIJIICHHOCTHU

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yueHue oOpa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)
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ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kox

NpoBepPsIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanust Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

1.2

0 T03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOnactu COBpPCMECHHOI'O
C€CTCCTBO3HAaHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCETOJAaX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKum‘/’I; YMCHHC HCIIOJBb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO TMO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayieil npopeccoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 0OIIETro 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIINE XHUMHYCCKHE IIOHATHS. XHMUYSCKUM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
peaKIusi, peakluh COCIUHEHUsS, PEaKIUH Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeruIoBoW IPQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEIMHEHUH, MaccoBas J10JI U IPOLEHTHAs KOHLEHTpaLUs

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast
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opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHASL U HETIOJISpHAs
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIMYeCKass peleéTka (aToMHasi, MOHHAas, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
JIIEKTPOJIUTUYECKAsl ~ JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMM,  OKUCIHTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMble U HeEoOpaTUMble peakiHH,
CKOPOCTh XMMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXpPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHME MTPaBUIIBHO UCIOJIb30BaTh U3yYEHHBIE BELIECTBA U MaTEPUAIb
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBHI,
HOPOAYKTHl TepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE TPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBAaTh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JAPYTUX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (Hay4yHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBax, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad

BJIaIIeHI/Ie OCHOBaMH TTOHATHIHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH OJIs1 COCTaBJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,
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YpaBHEHUM  XUMHUYECKHUX  pEaKklMil; OCHOBAMM  XHUMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHHA djeMeHTa B llepmomudeckoii

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHPEIECICHUEM DJIIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue O  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuognueckoit cucremMe (B MalbIX MEpPUOAAX U  TJIABHBIX
MOJATPYTIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuumpoBarth:
7.1 XUMHYECKHUE JIEMEHTBI
7.2 HEOpraHUYEeCKre BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX DIIEMEHTOB, 3apsi
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHl B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTETh K BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJIOp, HATpU, Kalui, MarHHi,
KaJIBITM, aJTFOMHHUM, JKEJI€30)
CIIOXHBIX BEIISCTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ], OKCHIBI W THUIPOKCHUIBI
9.9 metaiioB |-l11A rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I1), oxecuasl yrinepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, azoTucras, a3oTHasd,
dbocdopHasi, yronbHas, KpeMHUEBasI KUCIOTa U HX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIISCTB B
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3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHIX

VYMeHne cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX ~XHMHUYECKHE CBOMCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTYy HUMHU
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHHUSAM XHMHUYCCKUX PEAKIUH W HaXOAHWTh KOJIUICCTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAY4YHOTO  TMO3HaHUS (HaOIromeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE) ITPU U3yUYCHUU BEIICCTB H
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MIPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMN
' MoCyA0H U TabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMU O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEJICHUS B IEISIX COSPEeKESHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHUYECKUX IKCIICPUMECHTOB:
131 M3y4eHHUE M ONMrcaHue (PU3NYECKUX CBOMCTB BEIICCTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I u XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,
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WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaKlui

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOOOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHEC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHON MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
denondranenna) A ONpeneseHHUs XapakTepa cpelbl B pacTBOpax

KHUCJIOT U ILIeJIoYei

UCCIIEJOBaHUE M OIMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOTO MeTajyla JApYyrMM W3  pacTBOpa  COJIU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC 3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTPOJ'II/ITI/I‘I€CKa$I
JAUCCOLIMAIIH), «BaxHelnme HeMETaIbl U HX COCOUHCHUSA,

«Baxxaelmme MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE peakIu Ha
MPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUJI-,
uomua-, cyinedar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblUs, aTFOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

14.2

NpEACTAaBIATE PE3YJIbTAThl OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCiIbCTB, Fpaq)I/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1y pPeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TIPOLIECCAMH, MPOUCXOAAIIMMHI B MaKpO- U MUKPOMHUPE,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB
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INIEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 IIepBoHa4yaIbHBIE XUMUYECKUE ITOHATHUS
11 Yucreie BemecTBa U cMecu. CriocoObI pa3esieHus: cMecei
19 ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHYECKUX
' 351eMeHTOB. [IpOoCThIE U C105KHBIE BELIECTBA.
13 Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX J1eMEHTOB. CTeneHb
' OKHUCIICHUS
3aKkOH IIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAas aTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa
B COCAMHEHUU
L5 KonnyectBo BemectBa. Moab. MomspHas Macca. ModisipHbIii 00BEM Ta30B.
' B3anMocCBA3b KOIMYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 @usznueckue U XMMHUYECKUE SBICHUSA. XUMHUYECKas Peakuus U €€ INPU3HAKU.
' 3aKOH COXpaHEHUs1 MaCcChl BEHIECTB. XUMUYECKUE YPABHEHUS
5 Ilepnonnueckuit 3akoH u lIlepuonnueckass cucreMa XMMHYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX d1eMeHTOB J[. 1.
2.1 MenpneneeBa. [lepnoasl u rpymnmnbsl. OU3NYECKUN CMBICI MOPSIKOBOIO HOMEPA,
HOMEPOB IIEpUOJA U IPYIIIBI JJIEMEHTA
Crpoenne aromoB. CoctaB aToMHbIX saep. M3oronbl. OnexkTpoHbl. CTpoeHue
2.2 AIIEKTPOHHBIX  000J0YeK aToMOB TMepBbIX 20 XUMHYECKHX DIIEMEHTOB
ITepuoanueckoint cucremsl /.. Menneneesa
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB IEPBBIX TPEX
NEepUOOB, Kalus, Kajablus (paguyca aTOMOB, JJIEKTPOOTPHULIATEIHHOCTH,
2.3 METAJUIMYECKUX M HEMETaNIMYeCKUX CBOHCTB) M HMX COCIMHEHHHA B
COOTBETCTBUM C IIOJOKEHHEM JJIeMeHTOB B Ilepmoandeckoil cucreme u
CTPOECHHUEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumuyeckass cBsi3b. KoBaneHTHass (mosisipHass M HEMOJIsIpHAsi)  CBA3b.
3.1 ONEeKTpOOTPULIATENIBHOCT ~ XUMHUYECKUMX  JJ€MEHTOB.  MoHHas  cB3b.

MeTtannnyeckas CBsI3b
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3.2

Tunbl KpUCTANIMYECKUX pPEMETOK (aTOMHas, WOHHAsA, MeTaJIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XMMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccudukanus M HOMEHKJIATypa HEOPTaHWYECKUX COCIUHEHUH: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECoJIeO0pa3yrolue; OCHOBaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAMe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeTHUX U KUCIIBIX)

@u3NYeCKMe M XHUMHYECKHE CBOMCTBA MPOCTBIX BEUIECTB-HEMETAIIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusnyeckue M XUMHUYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajlusd, Marovud W KajJlblHsA, aJIJIOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

P HAIPSDKEHUM METAJIIOB

dOu3nyecKkue U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIopoBoaopoJa, CCpoBOAOpOIa, aMMHUAKa

4.5

dusndeckue U XMMHUYECKUE CBOMCTBAa OKCHI0B HemertayioB: cepsl (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). Ionyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcuaoB: MeTaioB IA-IIIA rpymm, munka, memu(ll) u

xere3a(ll, 11). TTonyuenne OKCHIOB METAIIJIOB

XVMHYECKHE CBOMCTBA OCHOBAaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TMJIPOKCUIOB  QJIIOMUHMS, Kele3a, [MHKA). [lomydyeHue OCHOBaHUN H
aM(pOTEpPHBIX THJIPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (hochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEpHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0mre XuMHYECKUe CBOMCTBA cpenHux cone. [lomyuenue coneit

[Tomyuenue, cobupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMHMaKa,

YIIJIEKHCIIOTO Ta3a B 1abopaTropuun

411

HOJ'Iy‘-ICHI/IC aMMMakKa, CCpHOfI U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CIIOCOOBI IIOJIYUYCHHUA MCTAJIJIOB
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4.12

I'ereTnueckas CBI3b MEXKAY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudgeckue peaKnuu

5.1

Krnaccudukanus XuMUYECKHX peaknuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BEILIECTB, IO TeIIoBoMy 3¢¢ekrty, Imo

N3MEHEHMIO CTEIICHEH OKMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKOW Peakluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEaKUU. TepMOXUMHUUECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Ipoueccyl  OKMCIEHHSI M BOCCTAHOBJEGHMSA.  ODJIEKTPOHHBIM  OanaHC
OKHMCJIMTEITbHOBOCCTAHOBUTEILHON PEaKIUU

Teopust neKTpoauTHYECKON nucconuanuu. KaTuoHbl, aHHOHBI. DIEKTPOIUTHI U
HEINeKTPoJuThl. CUiIbHBIC U c1a0bIe JIeKTPOIUThL. CTENEeHb JUCCOLMAIIIT
Peakimu wioHHOTO OOMEHA. YCIOBHS TPOTCKAHUS pPEaKIUi HMOHHOTO OOMeEHa,

IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPABHCHUA peaKI_lI/Iﬁ

XuMus u OKpYyKaromasa cpeaa

6.1

BemectBa m Mmarepuasbl B IIOBCEIIHEBHOM JKM3HM 4ejoBeKa. besomacHoe
UCTIOJIB30BAaHUE BEUIECTB M XUMHUYECKUX pEaKIuil B Jabopatopund u OBITY.

HepBaﬂ MNOMOIIb IMMPHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyXKaroled cpeabl  (KUCIOTHBIE — JTOXKIIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MPeA0TBpAICHUS
IIpenenbnas nponyctumas koHueHTpauus BemectB (IIJK). Ponp xumun B
pPEIICHUH DKOJOTHYECKUX TpolsieM. VYCWwieHHe MNapHUKOBOTO 3¢ deKTa,

pa3spymi€eHue O30HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, azora, docdopa, yriaepoja, KpEMHUS U UX COCTUHEHUN B
ObITY, MeIUIMHE, TMPOMBILIUIEHHOCTH MU CeIbCKOM Xo3saicTBe. [IpumeHnenue
METAJJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH UX coequHEHUH. [IoHsATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE
CIoCcoOBI 3alIUTHI X OT KOPPO3UHU

[IpuposHble UCTOYHUKH YIIEBOJOPOAOB (yroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHbIe TOHATHS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COCOMHEHHSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTrie 0 OMOJOTMYECKH BaXKHBIX BEHIECTBAX: KUpaX, OeNKaX, yriieBoJax — U UX

POJIN B )KU3HU YCITIOBEKA
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PacuéTrr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCoBOM) JO0JIM PACTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 M0 XUMHYECKUM yPaBHCHHUSIM
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

8 knacc. IIpocsemenue. I'.E Pynzutuc. @.I'. ®enbaman. 2022 rog.
6-¢ u3manue
9 knacc. [Ipocsemenue. I'.E. Pymzutuc. @.I'. ®enpaman. 2022 roxa.
6-¢ u3maHue.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

bubanoreka L{TOK https://m.edsoo.ru/

POIII https://resh.edu.ru/subject/5/

OUIIN http://www.fipi.ru/
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