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INOACHUTEJIBHASA 3ATINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAaHUS U ¢ YUETOM KOHIEHIMHM IPErojaBaHus y4eOHOTo IpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIUMXCS CPEACTBAMH YYeOHOTO IMpeaMeTa, YCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MpeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUs, PEKOMEHAYeMYI0 IOCIEeI0BaTEIbHOCTD
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, OnpeAeseT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTesbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM O0O0yUYeHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBaHUS MUPOBO33PEHUS 00yUarOIIerocs, ero
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHus riI00albHBIX MPOOIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUS U (OpPMHUPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKINOHATIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaronmxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOI'O
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOM HAyKU XMMUU Ha ONPECIEHHOM dTare e€ pa3BUTHSI.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHSATHIH OPraHu4ecKOil XUMHH.

CrtpykTypa coaep:kaHMsl MPOrpaMMbl MO XMUMHH c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 110 NPUHIHUIIY IOCJIE€NOBATEIbHOTO Pa3BUTHUsA 3HAHMM HA OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.



TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K JIpyromy,
BBINOJIHAS (DYHKIHUU OOBSACHEHUS M IPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yyeHny XMMHUN TPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEWIHMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM MTO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpPOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHME MHTEIUICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKOe MpHOOIIeHHEe Oo0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyYyHbIM  METOJaM  IO3HaHuS,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHONW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH M3YYEHUU XUMHMH, NPUMEHATh MX TpH peleHud npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXAlOLIeW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH AaJbHEUIIero o0yueHus.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kmacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE TIOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MO3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CriocoObl pa3/ieneHus: cMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTENbHAS MOJIEKYIISIpHAs
Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

O®uznyeckue M XMMHUYECKHE SIBJICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYIOH, MpaBWiIaMu pabOTHl B JaOOpaTOpHH U MpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALUsl BOJIbI) 1 XUMHUECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBJIEHU, Habto1eHue
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHUH, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau menu (), m3ydenme crnoco6oB
paszeneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MaccChl, CO3JaHHe
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cMechk razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue 1 XuMUYECKHE CBOMCTBA (peaKkIMi FOpeHHs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAH(pUKAIUS
KHCIIOpO/Ia.

TermoBoil 3(dexT XuUMHUUECKONW peakIUH, TEePMOXMMHMUYECKHE YpPaBHEHHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Bomopoia B INPUPOIE,
buznyecKkne 1 XuMUYEeCKHe CBONCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. KucioTsl u comu.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pactBope. XUMHUYECKUE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss oKcHIOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(oTepHbIe) U HecoeoOpa3yronme. HomeHkmaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHui. Pu3znueckue M XUMHUYECKHE CBOWcTBa OcHOBaHM. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiiarypa coseil. @uzndeckue M XMMUYECKHEe cBoMcTBa cosieil. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacro3HaBaHUE W H3y4YEHHUE CBOMCTB KHCIIOPOJa, HAOIIOJCHUE B3aUMOJCIHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHMYECKUX BEHISCTB PA3IMYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOIl KHCIOTHI, KHUCIOT C MeETallIaMH,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoaumyeckasi cucrema xummu4yeckux jiementos /[, HU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbBIE METAIIbI, TaJOT€HbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB . M. MennpeneeBa. Ilepuoasl u rpymnmbl. DU3HUECKUA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmyeckoro 3akoHa u [leproandeckoil CUCTEMBI XUMUUYECKHUX JJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp  okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpomecchr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMH KHUCJIOT M IIEJIOYEd, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakiuy pa3oKeHHs], COSTUHEHN).

Meostcnpeomemnuwie ceasu



Peanu3zanus MeXnpeaMETHBIX CBSI3€M MPU M3YYEHHU XMMHMH B 8 Kjlacce OCYLIECTBIISETCS
yepe3 HCHOJb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IIOHATUH, TaK U IOHATUH,
ABJIAIOIUXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, ()U3MYECKHE BEIMYHMHBI, CIUHHUIBI W3MEPEHHS, KOCMOC, IJIAaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. Ilepuoauueckas cucrema xummuyeckux d3iemeHTos J[. H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproinyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHEeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTalu3aropa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakiusx. [loHATHE O TOMOTeHHBIX M TeTEepOreHHbIX peakuusx. [lonsTue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUUECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanun. CHIIbHBIC U C1a0bIe DJIEKTPOTUTHL.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs pEaKkIMii HOHHOTO OOMeHa, TOJHbIE U
COKpaIll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
IpeCTaBiIeHU 00 3JIEKTPOTUTHYECKOW aucconranuu. KadecTBeHHblE peaklIMHd Ha HOHBI.
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHs),
UCCIICJOBAHNE 3aBUCHMOCTH CKOPOCTM XMMHYECKOM pEaKkUuu OT BO3JACHCTBUS pPa3IMYHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoIlecca AUCCOLMAIIUN
KHCJIOT, Iueno4ed M coned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHAlOB), IPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMUS peakiuii MOHHOro obMeHa (oOpa3zoBaHME
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEHHE, pEaKLUU DPas3IoKEHUs, COSAMHEHHUS),
pacrio3HaBaHUE HEOPraHWMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XVMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBUE C METalJIaMH, HEMETaJUIaMH,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uelloBeka. BaykHelme Xi10puibl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprel. CepoBOJIOpPOA, CTpoeHUE, (U3NYECKHEe M XMMUYEeCKHe CBOMCTBA. OKCHABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHoi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpojJe, (QHU3MYECKHe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKkue 1 XMMUYeCcKHue
CBOICTBa, nonydeHue u npumeHenue. Conu aMMOHMS, UX (PU3HUECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢uznueckue ¥ XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HHUTPATOB M COJEHl aMMOHHS B KauyeCTBE MHHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Oxcup docdopa (V) u dpocdopHas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakrepuctuka s1aeMeHTOB |VA-rpynmbel. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIHbIe MOU(UKAINK, pacIpOCTpaHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHBIe ¢ okcuaoM yriepona (1V),
TUIOTE3a T100aJIbHOTO TOTEIUIEHHs KJIMMaTra, MapHUKOBBINA 3Q@eKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yrojib, MPUPOIHBIN Ta3, HePTh), MPOAYKTH HX TNepepabOoTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOIIOTMYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HMX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usnveckne M XUMHUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTPOUTEIIbHbIE MaTepHalbl: KepaMUKa, CTEKIIO, ILIEMEHT, OeTOH, jxene300eToH. IIpoGremsl
0€30MMacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHAIIOB), HAONMIOJEHUE Tpollecca OOyriIuMBaHUS  caxapa 1O JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCAMHEHUU
(BO3MO’KHO HCIIOJTb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-uoH W U3YYCHHE MPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTrasa, MoJydeHHe, COOMpaHne, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHNUE 3KCIEPUMEHTAIBHBIX 3a/ay Mo TeMe «Baxuelue
HEMETaJUTbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXACHHE B Mpupoae. Ou3nyeckue U XUMUUYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
MIEJIOYHBIX METAJUIOB U UX COCTUHECHUM.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KajlbLUi: nonokeHue B Ilepuoamueckoit
cucremMe xumuueckux anemeHToB [[. M. MeHneneeBa, CTpOeHHME HUX aTOMOB, HAXOXICHHE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxuHeimune coeanHeHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpo€HHUE aToMa, HaXxOXJeHHUEe B mpupojae. Ousndyeckne U XMMUUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenieneeBa, CTpOCHHE aTOMa, HaXOXKJAEHHE B mpupoae. Puznueckue U XMMHUYECKHUE CBOWMCTBA
xene3a. Oxkcunpl, ruapokcuasl U conu skene3a (l1) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIJIaBOB, UX (U3UUYECKUMH CBOMCTBAMH,
U3YYEHHE PE3yJbTaTOB KOPPO3UM METAJIOB (BO3MOXKHO MCIIOJIb30BAaHHE BHIEOMATEPUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUSA U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpollecca TOPEHHUs Kee3a B



KHACIOpoe  (BO3MOXHO  HCIOJB30BAHHWE  BUACOMATEPHATIOB), IPU3HAKOB  MPOTEKAHUA
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LUHKa, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHE BHIEOMATEPUANIOB), UCCeI0BaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKpPY)KAIOILEel cpefbl (MpeaeabHas JOMyCcTUMasi KOHLIEHTpalus
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalIoB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meoswcnpeomemmnnie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIA YPPEKT, TEXHOJIOTHSI, MATEPHAIIBI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsal, MPOBOJHUKH, TOIYIPOBOJHUKH,
JURJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHME BelIecTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpUCTAIIIMYECKas pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYUHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

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



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUS
JIOCTUTAIOTCS B X0/1e¢ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBHJIaMU M HOpPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yIarOIIUXCS.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH W PACHIMPEHUE OIbITa JIEATEIHPHOCTH Ha ©&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MH(pOpMAIMEll O MEepeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBOH M OTCYECTBCHHOW XWMHUH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOMCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMIICTCHTHOCTH B 00IIeCTBEHHO MOJIE3HOH,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM H JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH Y4EOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITIOJTHEHUH XUMHYECKHX HKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOITIOHMMAHHUIO W B3aUMOIIOMOIIM B TIPOIIECCE 3TOH Y4eOHOH NesaTeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJIEHHUE M TOCTYNKH CBOUX TOBapHIlEHd C TO3WIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI TIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PECHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YeIOBEKa ¢ MPUPOTHOU Cpeoi, 0 ponu
XUMHH B IIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMbIX TMPOIECCOB W SIBICHUMW, IMO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKHMMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPABIICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HHM, OCO3HAHWE TMOCIEACTBHI U HEMPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH NpU OOpallleHMH ¢ XMMHUYECKHMMM BEUIeCTBaMH B OBITY W peajbHOM
KHU3HU;

5) TPy10BOT0 BOCTIMTAHUS

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudyHOro pojia, yBaKeHHUE K
TPyAy H pe3yibTaTaM TPYIOBOM MAEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS TpaBUil 0€30MacHOro MOBEACHUS TPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPENOM, ISl TOBBILIEHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHHHM 3HAHUIA:
pacKpblBaTh CMBICH XHUMHUYECKHX TMOHSATHHA (BBIOENATh MX XapakTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCIIOIB30BATh MOHATUS IJIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XAMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakiuu — TpU PEIICHHH YydeOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IMPEIACTABICHUN BBIABIATH U
XapaKTEepU30BaTh CYIECTBCHHBIC MPU3HAKH W3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyHaEMbIX MTPOIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA IO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JJ0OM IPOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJALI MO pE3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMAIINIO PA3TMYHBIX BUOB
1 HOpM IIPEJCTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE IPUMEHSTH Pa3IMuHbIe METO/IbI U 3aIPOCHI IPU MOUCKE U 0TOOpe MHpOpMaLuU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHbBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCHOIb30BaTh U aHAJIU3MPOBaTh B IIpoliecce y4yeOHOM M HccCiael0BaTeNnbCKOM
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

yMEHHUs 3aJaBaTh BOIPOCHl (B Xoie auanora MU (W) AMCKYCCHH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJIbTaTOB BBINOJIHEHUS XUMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIICI0BATEIbCKON JIEATENIbHOCTU NPH PEIICHUH BO3HUKAIOIIMX IMPOOJIeM Ha OCHOBE Ydéra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeNieHNe KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble Y4eOHbIe qelicTBHUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM alIrOpUTM JIEHCTBHHA NHpU
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCIOBUM 331aHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pe3yJbTAaTOB 1O OCBOSHHIO O0S3aTENBFHOTO COJCpKAHUS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0yJaromuMuUCsl Hay4YHbIE 3HaHUS, YMEHHS W CIIOCOOBI NEWCTBUH, BUABI NEATEIHLHOCTH IO
MOJYYEHUI0O HOBOTO 3HAHUS, €ro HWHTEepHpeTalud, NpeoOpa3oBaHUIO M INPUMEHEHUIO B
Pa3INYHBIX y4eOHBIX U HOBBIX CUTYAIIHSX.

K konuy oOyuenust B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITIXCST YMEHHIA:

® DACKPBIBATH CMBICII OCHOBHBIX XMMHMYECKHX MOHSATHHA: aTOM, MOJIEKYJd, XUMHUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas W MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JOJii XHUMHUYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peakiysl, Kiaccudukanus
pEaKLMii: peaky COeANHEHMs], pEaKIMK Pa3IokKEeHNs, PEAKIIUN 3aMELICHHU I, peaKI1H
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TEINIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, paguyc aromMa, XMMHUYECKas CBS3b,



NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J0JIsl BellecTBa (MPOIEHTHAs KOHIIEHTPALIKs) B pacTBOPE;

® WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IIOHATUNH U TNPUMEHATH ITH
MOHSTHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

® ICTIOJIB30BAaTh XMMUYECKYI0 CHUMBOJHKY [UIi COCTaBJeHHs (OpMyN BeIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

® OIIPENENSITh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OHHApPHBIX COCIUHEHHSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCIMHEHUSX;

e packpbiBaTh cMbIch llepuommueckoro 3akona /[[. M. MenpeneeBa: IeMOHCTpUPOBATh
NOHMMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkenuss B Ilepumonuyeckoil cucreMe, 3aKOHOB COXPAaHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

®ONUCHIBATh M XapakTepuszoBaTh Tabiauunyro Qopmy Ilepuoanueckoit cucteMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHus1, KOTopble UMeroTcs B Tabnuue «lleproguyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e Ki1acCU(UIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHYECKHE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX
KJIaCCOB, IOATBEP)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX Kadye€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BHIYHCIIATE OTHOCUTENIBHYK0 MOJIEKYJSIPHYIO M MOJISIDHYIO MacChl BEILECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON AESITEIBHOCTH — aHAlW3 M CUHTES,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMATH3aINI0, KIAaCCU(UKALNIO, BBISBICHUE MPUYMHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATTbHBIN U MBICICHHBIN);

eCJIe/IOBaTh MpaBWIaM TMOJb30BaHMS XHUMHMYECKOH TOCYyIod U J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
U coOMpaHuIo ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOPOJA), MPHUTOTOBICHUIO
PacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOIO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIILI0 HHIMKATOPOB (JIakmMyc, (heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K xonuy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHI: XMMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
3IEKTPOOTPHULIATENILHOCTD, CTENEHb OKUCJICHMS, XUMHUYEcKas peakius, XUMHYecKas
CBSI3b, TEIUIOBON 3((EKT peakimnu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTH,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrOo OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTUMble U HeOoOpaTHUMBbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJNIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peakiuu, IMpeleiabHO JOMyCTUMAas
koHueHrpauus [I/IK Bemecrsa;

® UJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUNH U TNPUMEHSTh OTH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALCHUN;

® [ICII0JIB30BATh XHMMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (OpMysT BEIIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIINH;

® OIIPEJIENISITh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pPa3IMYHOIO COCTaBa, NPHUHAJICKHOCTh BELIECTB K OMNPENCIEHHOMY KJAccy
coequHeHUN 10 ¢opMynaMm, BUJ XHUMHUYECKONH CBA3M (KOBaJICHTHAs, HWOHHAf,
METaJIJIMYECKasl) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [leproanueckoro 3akona /1. V1. MenaeneeBa u JeMOHCTPUPOBATH €T0
MOHMMAaHUE: OIKCHIBaTh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pasiMuaTh IMOHATHS «TJIaBHas mnoirpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTHb 0003HAYeHHs, KOTOpPhIE HWMEIOTCS B TEPHOAMYECKOW Tabmume, ¢
YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa Aapa, o0IIee YMCiIo 3JIEKTPOHOB U pacHpeleIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTM B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJenax MaJbIX MEPUOJIOB U TJIABHBIX MOJATPYMIN C YYETOM CTPOEHUS
UX aTOMOB;

e Ki1accu(UUMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3peKTy, 10 U3MEHEHUIO CTENIEHEeW OKUCIECHHSI XMMUYECKHUX 3JIEMEHTOB);

® XapaKTepu3oBaTh (ONMUCHIBATH) OOIMME U crnenuduueckue XHUMHYECKHEe CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MIOATBEPKIasi OMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

® COCTABJISITh YPABHEHHMS AJIEKTPOJIUTAYECKON TUCCOUMAIMN KHUCIOT, MIETOYEel U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHbIX KJIACCOB;

® DACKpBIBATh CYHIHOCTb OKHMCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOKHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAIIECHUH B Pa3INYHbBIX YCIOBUSX;

® BLIYKCIISATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTA Mo (hopMyIie COeUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOH peaKInm;

ecOoOMIOaTh MpaBWja IMOJIb30BAHUA  XMMHYECKOM TMOCynol W J1abopaTOpHBIM
o0opy/soBaHUEM, a Takke IMpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYCHHIO
1 cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

® [IPOBOJIUTH PEAKIUH, IMOJITBEPXKIAIONINE KAYECTBEHHBIH COCTaB PA3IUYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM TyTEM XJIOpUA-, OpoMuia-, wMoaun-, kKapOoHar-, ¢ocdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

® [IPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTEIBHON JEATEIbHOCTH — aHAIU3 M CHHTE3,
cpaBHEHHE, 0000IIEHNEe, CHCTEMATH3allMI0, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaumenoBaHue pa3jiesioB U Komriecrso tacos JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero :f;g:;l::ﬂb“”e pH;’ ;:;T]:qem"e o0pa3oBaTe/ibHbIE PECYPCHI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumusa — Ba)kHas 00J1aCcThb
11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopon. I[lonsarue 6 bubnnorexa [HOK
00 okcuaax https://m.edso00.ru/7f41837c
29 Bonopoa. Ilonstue o 8 1 bu6nmoreka [JOK
KHMCIJIOTaX M COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHUAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 9 bu6mmoreka [IOK

HCOPTaHNYCCKUX CO€IUHEHUI

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

Hroro no paszneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[I. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckas cBsizb. OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
Ilepuoauueckuii 3aK0H U

31 Ilepronnueckas cucrema 7 0 bubmuorexa [JOK
' XUMHYECKHX d71eMenToB J1. 1. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHue aroma
32 XHUMUYECKas CBA3b. 8 5 bu6mmoreka [JOK

OKHUCITUTENBHO-

https://m.edso0.ru/7f41837¢c



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

BOCCTAaHOBUTCIIbHBIC PCAKIITUN

Wroro no pazueny 15 BH6H_HOTeKa HOK
https://m.edso0.ru/7f41837c
PezepBHOE BpeMms 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB M TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 Bu6muotexa [JOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
21 OO0m1as XxapakTepuCcTUKa XUMHUUECKUX 4 1 bubmmoreka [JOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | o e : Bunersa LOK
' TPYIHBL 2P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bubmmoteka IIOK
2.3 aneMeHTOoB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
24 onewenton Vaupynm. Sraeponn : ) 2 Bubmnorera LIOK
' N PYIUIBL poA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro 1o pasneny 25
Paszgea 3. Metasuiibl M1 MX COeAMHEHU S
. bubnuotexa [JOK
31 Obmpe CroHCTBa MeTaIIoB 4 https://m.edsoo.ru/7f41a636
3.2 Bakueiiire MeTaibl U UX COSIMHEHUS 16 1 2 Bubmorexa OK

https://m.edsoo0.ru/7f41a636
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Hroro no pazueny 20

Pa3znea 4. Xumus 4 OKpysKamomas cpeaa

4.1 B TEPUAJIBI B )KU3HU YEJIOBEKA 3 bubimnorexa [IOK
| PHIETPREMEED ! https://m.edso00.ru/7f41a636
Hroro no pasueny 3
PesepBHOE Bpems 3 bubmorexa [HOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
No KonuyecTBo yacoB Jlara DJIeKTpOHHbIe U (pPOBbIE
u/n Tema ypoka Beero Konrpoubusie IIpakruueckue — oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypchl
1 Hpenver xumii. Posb Xumii B 1 1 Henens https://m.edsoo.ru/7efb3c3c
JKA3HU 4yesoBeka. Tena u Bemecrsa
2 HomsTye 0 MeTONAX MO3HAHKS B 1 1 Henens https://m.edsoo.ru/9f459e9a
XUMHUHI
[TpakTuueckas padorta Ne 1 2 Henens
3 «[IpaBuma paboTsI B 1ab0paTopuu U 1 1
npUEMBI OOpALIIEHUS C
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucThle BelecTBa 1 cmecH. CriocoOsI 1 2 Henens hitps://m.edsoo.ru/8dffeead
pasaeNeHus cMecei
[IpakTuueckas pa6ora Ne 2 3 Henend
5 «Paznenenue cmeceii (Ha mpumepe 1 1
OUYMCTKH MTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 3 Henmens https://m.edso0.ru/434a3592
7 XUMHUYECKUE dJIEMEHTBI. 3HAKH 1 4 Henens hitps://m.eds0o.ru/3a97§7e6
(CUMBOJIB) XUMHUYECKUX IIEMEHTOB
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 4 genens https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 5 Henens https://m.edsoo.ru/b44af747
3aK0H MOCTOSHCTBA COCTaBa 5 Henmens
10 BemeCTs, XuMieckas popmyna, 1 https://m.edsoo.ru/3adc28cl
BasieHTHOCTh aTOMOB XHMHUYECKHAX
HJIEMEHTOB
OTtHocuTeIbHAs aTOMHAs Macca. 6 Henens
11 OTHOCUTENIbHAS MOJICKYJISIPHASI 1 https://m.edsoo.ru/fac67eel
Macca
12 MaccoBas 1011 XUMHAYECKOTO 1 6 Henens https://m.edso0.ru/95bch8f5



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
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https://m.edsoo.ru/95bcb8f5

3JIECMCHTA B COCAUMHCHNHU

13

14

KonnuectBo BemecTBa. MoJIb.
Momnspaas macca

DduznyecKrue U XUMUYECCKUE SIBIICHUS.
Xumuaeckas pCaKknusa

7 Henens

7 Henes

https://m.edsoo.ru/668edb4a

https://m.edsoo.ru/8b878fcf

15

16

[Ipr3Haku U yCclIOBHS POTEKAHUS
XAMHYECKHUX PEaKUi

3aK0OH COXpaHEHUsI MaCChl BEIIECTB.
XUMHUYECKUE YPaBHEHUS

8 Henens

8 Hemens

https://m.eds00.ru/84214963

https://m.edsoo.ru/aalc152d

17

18

19

20

Brerancnenns Kojam4uecTBa, MacChl
BEILECTBA [10 YPABHEHUSM
XAMHYECKUX PEaKUi

Kiaccupukanus XuMrUIecKux
peakiuil (CoeIMHEHUs, Pa3I0KEHUs,
3aMelnIeHus, o0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O6o0IeHne u
cHUCTeMaTU3alus 3HaHUI
KonTponbHnas pabora Nel no Teme
«BemiecTBa U XUMHYECKHE PEAKITHID)

9 Henmens

9 Henmens

10 Hemensa

10 Henensa

https://m.edso0.ru/bh1656492

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

21

Bo3ayx — cmech razos. Cocras
BO3Ayxa. Kucinopon — aneMeHT u
npocToe Beniectso. O30H

11 Henensa

https://m.edso0.ru/237315cf

22

23

24

dusnyeckue 1 XUMUYECKHAE CBOMCTBA
KHCIIOPO/Ja (peaKIuu OKUCIICHMUS,
ropenue). [loastue 00 oxcuaax

CrniocoObl MoTy4eHus KUCI0po/ia B
71a00paTOPUU U IPOMBIIIIEHHOCTH.
[Ipumenenue kucaopoa
TenoBoit 3 pexT xumuueckon

peakuuu, OHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, IK30-

11 menens

12 Henens

12 Henens

https://m.edso0.ru/67245d2f

https://m.edso0.ru/896247ch

https://m.edsoo.ru/4d71febb



https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
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N OHAOTCPMHUYCCKUX PCAKIUAX

25

TorumBo (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3/1yXa, CIIOCOOKI €ro
NPE0TBPALCHHS

13 Hemensa

https://m.eds00.ru/62a61752

26

[TpaxTuueckas padota Ne 3 o Teme
«[lomyuenue u cobupanue
KHCIIOPO/1a, U3yYEHHUE €r0 CBONCTBY

13 Hemensa

27

28

Bonopoa — a5emMeHT u npocroe
BelecTBo. HaxoxxaeHnue B npupoje
duznyeckre 1 XMMHUYECKHE CBOMICTBA
Bojlopoa. [Ipumenenue Bogopoaa

14 wenensa

14 wengensa

https://m.edso0.ru/2325645f

https://m.edsoo.ru/ae9eb4b5

29
30

TloHaTHE O KUCIIOTAaX U COIIX

Crioco0bI oTydeHust BOAOPOIa B
nabopaTopuu

15 wemensa
15 wemensa

https://m.edsoo.ru/d743bf8d

https://m.edsoo.ru/8dbbbc9b

31

[TpakTiueckast pabota Ne 4 o Teme
«[lonmydenne u coOupanue BoI0po/a,
M3Yy4YEHUE €r0 CBOMCTBY»

16 Hemensa

32

33

34

ModnsipHblii 00BEM ra30B. 3aKOH
ABoraapo

Brranciaenus 00n€ma, KoIrM4yecTBa
BEIIIECTBA ra3a 110 ero H3BeCTHOMY
KOJIMUECTBY BEILIECTBA WJIK 00BEMY

Breruucienus 006EMOB ra3oB 1o
YpPaBHEHUIO PEAKIIMA HAa OCHOBE
3aK0HA 00OBbEMHBIX OTHOLIEHUI ra30B

16 Henensa

17 uenensa

17 Henens

https://m.edsoo.ru/714a252d

https://m.edso0.ru/25858514

https://m.edso0.ru/ae3d2633

35

36

duznyeckre U XUMHUYECKHE CBOMCTBA
BOJBI

Cocras ocuoBanuii. Ilonsitue 00
WHJUKATOpax

18 Henensa

18 Hemensa

https://m.edsoo.ru/272b514c

https://m.edso0.ru/3d2634ef

37

Bopa kxak pactBopuTes.
HaceimienHblie n HeHaCHIIIEHHbBIE
pacTBOpbl. MaccoBas 10711 BEIIECTBA

19 Henens

https://m.edsoo.ru/2b19b4el



https://m.edsoo.ru/62a61752
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
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B pacTBOpe

38

39

[TpaxTrueckas padota Ne 5 o Teme
«IIpuroroBiieHue pacTBOpPOB ¢
onpeaecseHHON MacCOBOM J10J1eH
pacTBOPEHHOTO BEIIECTBA

KonTtponsnast padora Ne2 o reme
«Kucnopoa. Bogopoxa. Boga»

19 wenmensa

20 uenens

40

41

42

43

Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIATypa

ITomydyeHue 1 XUMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1
aM(pOTEPHBIX OKCHJIOB

OcHoBaHus: cOCTaB, Ki1accupuxams,
HOMEHKJIATypa

[TomydyeHnue 1 XUMHYECKHUE CBOMCTBA
OCHOBaHUU

20 menens

21 genens

21 uenens

22 "Henens

https://m.edso0.ru/c321335c¢

https://m.edsoo.ru/bce52bca

https://m.edsoo.ru/cad9bc8a

https://m.edsoo.ru/eb3b238b

44

45

Kucnotsr: cocras, knaccuduxarus,
HOMEHKJIaTypa

[TomydyeHne 1 XUMHYECKHE CBOMCTBA
KHUCJIOT

22 Henens

23 "Henensa

https://m.edso0.ru/c589a687

https://m.edsoo.ru/d2cc4664

46

Conu (cpenHue): HOMEHKIIATYpa,
CHOCO6I)I HOJ'Iy‘IeHI/Iﬂ, XUMHUYCCKHUC
CBOMCTBA

23 Henensa

https://m.edsoo.ru/66bad57a

47

[IpakTuueckas pabora Ne 6. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMe
«OCHOBHBIE KJIACCHl HEOPTAaHUMYECKHIX
COCITMHEHUN»

24 genens

48

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeIMHEHUN

24 nenens

https://m.edsoo.ru/3eafb436

49

O00011eHHE U CUCTEMATU3ALMS
3HAHUH

25 Henensa

https://m.edsoo.ru/aedf982e



https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e

50

Kontponbnas padora Ne3 o teme
"OCHOBHBIE KJIacChl HEOPTaHUYECKUX
coeMHeHuin"

25 Henens

o1

[IepBble NOMBITKU KJIACCH(PUKAUU
XUMUYECKUX AieMeHTOB. [lonsaTue o
rpynmnax CXoJHbIX 3JIEMEHTOB

26 Henens

https://m.edso0.ru/45ch955f

52

53
54

[lepuonuueckuii 3aK0H U
IIepnoanueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. H.
Menpaeneena

[Tepuoapl, rpynmsl, MOATPYIIIbI
Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTomnsl

26 Henens

27 "uenens
27 "uenens

https://m.edsoo.ru/acfe3f3c

https://m.edsoo.ru/dd7cc851

https://m.edsoo.ru/b34e5fbl

55

56

CrpoeHue 3IIeKTPOHHBIX 000JI0YeK
aTOMOB 35ieMeHTOoB [lepuonnyeckoit
cucremsl [[. 1. Menaeneesa

XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA TI0 €T0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menneneera

28 Henerns

28 Henensa

https://m.edsoo.ru/fb64d6ef

https://m.edsoo.ru/3627afb4

57

58

59

3nauenue [lepuonnyeckoro 3akoHa
JUISL pa3BUTHS HAYKH U TPAKTUKHU. [].
N. MenpeneeB — yd4€HBIN, IIEAArOr U
rpaKAaHUH

O06001eHne U cucTeMaTH3alus

3Hanuil / Beepoccuiickas
poBepoyHas paborta

KonTponbnas padorta Ne4 o teme
«Ctpoenue aroma. XUMHU4ecKas
cBs3bY» / Beepoccuiickas
npoBepoyHas paboTa

29 Henensa

29 "Henensa

30 Henens

https://m.eds00.ru/83762e95

60

DIEeKTPOOTPULIATEILHOCTh AaTOMOB

30 menens

https://m.eds00.ru/2667a766



https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/2667a766

XUMHUYCCKHUX 3JICMCHTOB

61 HNoHHas xuMHuueckas CBSA3b 1 31 Hemens https://m.edso0.ru/2628cf49

62 i(Bo;?)neHTHaﬂ MOJIsIpHAsk XUMUYECKast 1 31 Henens hitps://m.eds00.ru/67f06476

63 Kopanenrias Henospras 1 32 nenens https://m.edsoo.ru/f32e6211
XHUMHUYECKas CBI3b

64 CreneHp OKHACIEHUS 1 32 Hemens https://m.edsoo.ru/fe73b9dc

65 OKHCIIMTEILHO-BOCCTAHOBHUTEIIbHBIE 1 33 memens https://m.eds0o.ru/665e2d2d
peakIuu

66 OKHCIIUTEIN U BOCCTAHOBUTEIN 1 33 wenmens https://m.edsoo.ru/eb264264
O00011IeHIE U CUCTEMATU3AIUS 34 yenensa

67 3HaHu# 1o Teme «CTpoeHHe aToMa. 1 https://m.edso00.ru/62539d2c
XumMmuyeckas CBI3b»
O00011IeHIE U CUCTEMATU3AIUS 34 yenensa

68 3HaHui o teme «Knaccol 1 https://m.edso0.ru/c8769b1b
HEOPTraHWYECKUX COCTHMHCHHIN

OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b

9 KJIACC

Ne
n/n

Tema ypoka

[Iepnonrueckuit 3aKoH.
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa

KoaudecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHHS

1 senena

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

https://m.edso0.ru/ac197bf5

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMUYECKHUX AJIIEMEHTOB
MEPBBIX TPEX MEPHOJIOB

1 Henemns

https://m.edsoo.ru/44bdf4b2

Knaccudukanus u HoMeHKIaTypa
HEOPTraHWYECKUX BEIECTB

Buzbl XuMHU4ecKoi CBS3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonTponsHnas padora Nel no teme
«IToBTOpEHUE U yriyOIeHue
3HAHU OCHOBHBIX Pa3eioB Kypca
8 kiacca»

2 Henmensd

2 Hexensa

3 Henens

https://m.edso0.ru/d96e16b9

https://m.edsoo0.ru/e39821fc

Knaccugukarus Xumuueckux
peakuuii o pa3IMYHbIM IPU3HAKAM

[ToHsATHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX U
TeTEPOreHHBIX PEAKIMIX

[TonsiTHE O XUMHUYECKOM
paBHOBecHH. PAKTOPBI, BIUAIOLINE
Ha CKOPOCTh XMMHUYECKOW PEaKIINU
U TIIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIC PEAKITUU

3 Hemens

4 genens

4 yenensa

5 Henens

https://m.eds00.ru/61f97329

https://m.edsoo.ru/e73c3ef4

https://m.edsoo.ru/afbc35b2

https://m.edsoo.ru/16ddaal?



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2
https://m.edsoo.ru/16ddaa17

10

Teopust 37EKTPOIUTUYECKOMN
nucconranuy. CUIbHBIE U clladble
AIEKTPOJIUTHI

5 Henens

https://m.eds00.ru/965c6a66

11

HNounbie ypaBHEHUS peaKiuid

6 Henens

https://m.edsoo.ru/43f4b85c

12

13

14
15

16

17

XHUMHUYECKHE CBOMCTBA KMCIIOT U
OCHOBAaHUH B CBETE MIPEACTABICHUI
00 2JIEKTPOIUTUYECKON
JHCCOIHAIAN

XHUMHUYECKHE CBOIICTBA COJICH B
CBETe MpeACTaBICHUHN 00
ANEKTPOIUTUUECKON JUCCOLMAIIIHI

[TonsiTe 0 THAPOIU3E CoJeh

O000I11IeHNE U CUCTEMATU3AIUS
3HAaHUN

[IpakTuueckas padora Ne 1.
«PemeHune KcriepuMEHTaTbHBIX
3a1a9»

KonTponbHnas padora Ne2 no teme
«INEeKTPOIUTUYECKAS
JUCCOIMAIUs. XUMHUUYECKUE
pEeaKkIMK B paCTBOPAX»

6 Henens

7 Henens

7 Henens
8 Henens

8 Hemens

9 nenens

https://m.edsoo.ru/9adee23c

https://m.edso0.ru/339ae525

https://m.edsoo.ru/be3c2519

https://m.edso0.ru/78322bfb

18

OO01mas xapakTepuCcTHKa TaJIOr€HOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
XJopa

9 gHenensa

https://m.edsoo.ru/c3eaeb47

19

XnopoBogopoa. CoJisiHast KUCIOTA,
XUMHYECKHUE CBOMCTBA, MOJyYCHUE,
MIPUMEHEHUE

10 Henens

https://m.edsoo.ru/daf6b6e7

20

21

[TpakTiueckast padota Ne 2 o teme
«ITonyueHnue COIAHON KUCIIOTHI,
U3y4eHue e€ CBOMCTBY»

Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKLUU, ECIIU OJUH

10 Hemensa

11 menens

https://m.edsoo.ru/fa37c94c



https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/fa37c94c

N3 pCarcHTOB IaH B H30BITKE

22

23

OO011ast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymiibl

ATTOTpONTHBIE MOIU(DUKAIIH CEPHI.
Haxoxnenue cepol u eé
COEIMHEHUH B IIPUPOJE.
XUMHUYECKUE CBOMCTBA CEPBI

11 Hemensa

12 Henens

https://m.edsoo.ru/e79ebfa3

https://m.edsoo.ru/5e3339bd

24

CepoBoaopo1, CTpPOCHHUE,
(buU3HYECKUE M XUMUYICCKHEC
CBOMCTBA

12 Henmensa

https://m.edsoo.ru/384dcc68

25

Oxkcuapl cepsl. CepHast KMCIIOTA,
(dU3HYECKUE M XUMUICCKHEC
CBOIICTBa, IPUMEHEHHE

13 Hemensa

https://m.edso0.ru/ae5652f6

26

XHUMHUYECKUE PEAKLINH, JIEKALNE B
OCHOBE ITPOMBILIIEHHOT'O criocoba
IIOJIy4EHUS CEPHOU KUCIIOTHI.
XHUMHUUYECKOE 3arpsA3HEHUE
OKPYKaIOIEH Cpebl
COCIMHEHUSIMU CEPBI

13 Hemensa

https://m.edsoo.ru/acc7d4bf

27

28

29

30

Brrunciaenue maccoBoii 10u
BBIXO0/Ia TTPOJIYKTA PEAKIIUU

OO0m1as XxapakTepuCTUKa JIEMEHTOB
VA-rpynnsl. A30T,
pacrpocTpaHeHue B MPUPOJIE,
buznyecKre 1 XUMUYECKHE
CBOICTBA

AMMHak, ero ¢puznyeckue u
XUMHYECKHE CBOICTBA, IOJIy4EHHE
U IIpUMEHEHHUE

[TpakTrueckast padorta Ne 3 o teme

«ITonyuyenre aMmmmuaka, u3yueHue
€ro CBOICTB»

14 nenens

14 nenens

15 wenmensa

15 wenmensa

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145

https://m.edsoo.ru/e69bfh89

https://m.edsoo.ru/f4c23a53



https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53

31

32

33

34

A3oTHas Kuciorta, e€ GusndecKkue u
XUMHUYECKUE CBOUCTBA

Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
ynoopeHuit. XuMuueckoe
3arpsi3HEHNE OKPY KaIoLIel cpebl
COCAMHEHUSIMH a30Ta

dochop. Okeun pocdopa (V) u
dbocdopHas kuciaoTa, pu3nyecKue u
XAMHYECKHE CBOMCTBA, MMOJYYEHUE

Hcnons3oBanue pochatos B
Ka4eCTBE MHUHEPAIbHBIX
yno0peHui. 3arpsi3HeHNe
MIPUPOTHON cpenbl pochaTamu

16 Hemensa

16 Hemensa

17 uenensa

17 wenensa

https://m.edsoo.ru/f2d85456

https://m.edsoo.ru/7fbdef49

https://m.edsoo.ru/c8af5f46

https://m.edso0.ru/79¢c51b82

35

Yrnepon, pacnpocTpaHeHue B
npupoie, GU3NISCKUE U
XUMHYECKHE CBOMCTBA

18 Hemensa

https://m.edsoo.ru/eal6ee43

36

37

38

Oxkcuapl yraeposaa, ux Gpuznueckue
1 XUMHUYECKHE CBOMCTBA.
DKojoruyeckue npooIemsl,
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)

YronnHas KHCI0Ta U €€ COIu

[IpakTuueckas pabora Ne 4 o teme
"ITosrydeHne yrieKucioro rasa.
KauecTBenHas peakuus Ha
KapOoHaT-HOH"

18 Henensa

19 Henensa
19 Henensa

https://m.edso0.ru/a6915c71

https://m.edso0.ru/36a13d99

39

HCpBOHa‘{aHLHLIC MTOHATHUS 00
OpTraHUYCCKUX BCIICCTBAX KAK O
COCAMHCHUAX YTJICPOda

20 Henens

https://m.edso0.ru/822fb263

40

erMHI/Iﬁ n €ro COCAMHCHU A

20 Henensa

https://m.edsoo.ru/1e94ee3a

41

[TpakTrueckast pabora Ne 5.

21 menens



https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a

Pemienune sxcepuMeHTaIbHBIX
3aJ1a4 110 TeMe «BaxHenmue
HEMETAJIBI ¥ UX COESIUHEHUI»

42

Kontponbnas padora Ne3 o teme
«BaxkHenme HeMeTaJulbl U UX
COETMHEHUS»

21 menens

43

44

45

OO61mas xapakTepucTHKa
XAMHYECKHUX 3JIEMEHTOB —
MeTauioB. MeTraminueckas CBs3b U
METAJINYECKask KPUCTAIITMYECKAs
pemiérka. Pu3nM4ecKre CBOMCTBa
METaJUIOB

XUMHUYECKUE CBOMCTBA METAJIOB.
DIEKTPOXUMUYECKUN P
HaIPsHKEHUH METaJIOB

OO6mme crnocoObl MoTydeHHs
metaiioB. CriiaBel. Beraucinenus
10 YPaBHCHUAM XUMHUYCCKUX
pEaKIuii, eCIIM OJTUH U3 PEareHTOB
COIEPKUT IPUMECH

22 "enens

22 "Henens

23 uenens

https://m.edso0.ru/83192917

https://m.edsoo.ru/5a41d1d4

https://m.edsoo.ru/435b87d4

46

ITonsaTue o KOppO31UHu METAJIJIOB

23 Henensa

https://m.edsoo.ru/2c28f427

47

[Ienounbie METaIIBI

24 nenens

https://m.edsoo.ru/c86edb4a

48

49

OKcuabl ¥ TUAPOKCUJIBI HATPUS U
KaJust

[IlenouHO3eMeNbHBIC METAJIIBI —
KaJBIIUA U MarHui

24 nenens

25 "Henens

https://m.edsoo.ru/4fdeelae

https://m.edsoo.ru/2bb5cf7b

50

Bakueiinme coefuHEHNS KaJlbIU

25 Henensa

https://m.edsoo.ru/85c2cal6

51

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

26 Henens

https://m.edsoo.ru/593a4ab7

52
53

JKEcTKkoCTh BOIBI U CIIOCOOEI €8
yCTpPaHEHUS

[TpakTrueckast pabota Ne 6 o Teme

26 Henensa

27 Henens

https://m.edso0.ru/869f76b9



https://m.edsoo.ru/83192917
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9

54
55

"KECTKOCTL BOABI U METOEI €6
ycTpaHeHus"

AJTIOMAHAN

AmdoTepHble CBOICTBA OKCHIA U
THJPOKCHIA

27 uenens
28 uenens

https://m.edsoo.ru/37e792ee

https://m.edsoo.ru/82b7fa7d

56

Kemneso

28 Henens

https://m.edsoo.ru/b3996d2a

S7

58

59

OKCH/IBI, THIPOKCHIBI M COJTH
xenesa (1) u xemnesa (111)

O0600I11IeHNE U CUCTEMATU3ALUS
3HAHUN

[IpakTuueckas padora Ne 7.
Pemenue skcniepuMeHTaIbHBIX
3a7a4 o TeMe «Bakaenmme
METaJUIBl M UX COCIMHCHUS

e

29 wenens

29 uenens

30 genensa

https://m.edsoo.ru/c3f79221

https://m.edsoo.ru/dbd9af72

60

61

Brrunciienus o ypaBHeHUsAM
XAMHYECKUX PEaKUUi, €CIIU OOUH
U3 PEareHTOB JIaH B U30BITKE WIIH
COAEPKUT IpUMecH. Beruncnenus
MacCOBOM JI0JIM BBIXOJa IIPOIYKTA
peaKuuu

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

30 Hemensa

31 nenens

https://m.edsoo.ru/a7a5913a

https://m.edsoo.ru/eed7f912

62

Konrponsnas padora Ne4 o reme
«Baxneinmue MeTauibl U UX
COEITUHEHUS

31 Henensa

63

BemectBa u maTepuansl B
IIOBCEIHEBHON KU3HU YEJIOBEKA

32 Henens

https://m.edsoo.ru/483adc3a

64

65

XHUMHUUYECKOE 3arpsA3HEHUE
OKPYKAarOIIeH Ccpebl
Ponp xumuu B perieHnn
HKOJIOTHUECKUX MPOOIIeM

32 Hemensa

33 genens

https://m.edsoo.ru/f3f919fd

https://m.edso0.ru/a98127b9

66

O00011eHHE U CUCTEMATU3 AL

33 Hemensa

https://m.edsoo0.ru/1c364847



https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/a7a5913a
https://m.edsoo.ru/eed7f912
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/f3f919fd
https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/1c364847

3HaHui o teMe «Kiaccel
HEOPTraHUYECKUX BEILECTBY

67 0606]{16“6 ¥ CHCTEMATH3ATHA 1 34 menena https://m.edso0.ru/56f46bf5
3HAHUU 110 TCMC ((HeMeTaJ'IJ'IBI»
68 0606%@{“6 ¥ CHCTEeMATH3ATHA 1 34 nenens https://m.edsoo.ru/b221b45c
3HAHUU 110 TeMe «MeTaJLIb»
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/56f46bf5
https://m.edsoo.ru/b221b45c

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

8 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHSTHUH: aToM,
MOJICKYJIa, XUMHYECKUI 3JEMEHT, IPOCTOE BEUICCTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAsI aTOMHAasi W MOJIKYJISIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
DJIEMEHTa B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKAs peaKius,
KIaCCU(UKALUA  PEAKIHMA:  PEaKlUu  COSAMHCHUS,  PCaKINH
pa3JIOKEHUs, PEAKIMK 3aMCIICHHS, peakiuu OOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOM 3(P(EKT peakiuu, pacTBOp,
MaccoBas JI0JIsl BellecTBa (POIICHTHAS KOHIICHTPAIIKs) B paCTBOPE

1.2

13

1.4

1.5

HIUIFOCTPUPOBATL B3daMMOCBA3b OCHOBHLIX XHMHYCCKHX HOHATHU U
IMPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY JUIsI COCTaBlIEHHsS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

pacKpbpIBaTh  CMBICI  3aKOHOB  COXpPAHEHUs MAacChl  BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO Y4Y€HMs, 3aKOHA
ABorajipo

ONpEeNsiTh BaJEHTHOCTh aTOMOB 3JEMEHTOB B  OMHapHBIX
COCIMHEHUAX

1.6

1.7

KJaccu(UIUpoOBaTh XMMUYECKHE peaKkUuu (M0 YHUCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEIIOBOMY 3P EKTY)
BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYSIPHYIO U MOJISIPHYIO MAacchl
BEIIECTB

1.8
1.9

BBIUMCIISTH MAcCOBYIO JIONIO XMMHUYECKOTO 3JIeMeHTa Mo (opmyre
COEIMHEHMN,

BBIYUCJIATH MACCOBYIO JJOJIHO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUS — HAOIIOICHUE,
U3MEpeHUe,  MOJCIIMPOBAHME,  DKCIEPHUMEHT  (pPeabHBIA |
MBICTICHHBIN )

ITo Teme: «Baxueiimme MMPEACTAaBUTCIIM HCOPIraHUYICCKUX BCIICCTB»

2.1

2.2

pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TOHSATHHA: OKCHJ,
KHCIJIOTA, OCHOBAHHUE, COJb
OTIPEIeTIATh MPUHAUICKHOCTh BEUIECTB K OMPEACTEHHOMY KIIaccy
COeMHEHUH 1o Gpopmynam

2.3

KJIaCCU(UIIUPOBATH HEOPTaHUYECKUE BEILIECTBA

2.4

XapakTepu30BaTh (OMUCHIBATH) OOIIHME XHMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MNOATBCPIKAAd ONMUCAHUC NpPUMCpaMU
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINi

2.5

IIPOrHO3NPOBATH CBOMCTBaA B€OIECTB B 3aBHCHMOCTH OT HUX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU MPOTCKAHUA XUMHUYCCKUX




MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHIX

2.6

CJIeZIOBaTh  IpaBHJAM  II0Jb30BaHUS XHUMHYECKOH TMOCYAOH U
7a00paTOpHBIM 00OPYIOBAaHHEM, a TAaKXKE MpaBWIIaM OOpAIICHUS C
BCIICCTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU 110 BBITOJHECHHIO
1ab0PaTOPHBIX XMUMHUYECKUX ONBITOB IO TMOTYYCHHIO U COOUPAHUIO
ra3o00pa3HbIX BeMIECTB (BOAOPOAA W KHUCIOPOJa), MPHUTOTOBICHHIO
pacTBOPOB € ONPEACIEHHON MacCOBOM JOJIEW PAacTBOPEHHOIO
BEIIECTBA, IJNITAHUPOBATH U MIPOBOJIUTH XUMHUECKUE IKCIIEPUMEHTHI I10
pacro3HaBaHMIO PACTBOPOB IIEJIOYEH © KUCIOT C TIOMOIIBIO
WHIUKATOPOB (JITakmyc, (heHOIBTaTICuH, METUIOPAHK U IPYTHe)

2.7

MIPOBOAMTD PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKkIuu

[To Teme: «llepumomuueckuii 3akoH u Ilepumommyeckas cuctema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtomoB.
Xumnueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH

3.1

3.2

3.3

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUM: SAApO aroma,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas oOpOuTadb, paguyc aroma,
XMMHMYECKasl CBsI3b, IOJSIPHAs M HENOJSApHAas KOBAJIEHTHAs CBSA3b,
JJIEKTPOOTPULIATEILHOCTE, HWOHHAS CBSA3b, HOH, KAaTWUOH, AaHWOH,
CTEIIEHb OKUCIICHUS

KJIACCU(UITUPOBATH XUMUYCCKUE DIIEMEHTHI
OMKCHIBATh U XapaKTepu30BaTh TaOimuHyro ¢Gopmy [lepromndeckoit
CHCTEMBl XUMHUYECKUX OJJIEMEHTOB: pPa3IMyarTh IIOHATUS «TJIABHAs

noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJbley U «OOJbIINe) MEePHOIbI

3.4

3.5

3.6

packpbiBaTh cmblcn [lepuoguyeckoro 3axkona J[.M. Menneneesa:
JIEMOHCTPHUPOBATh TOHUMAaHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DIIEMEHTOB OT HUX MOjJoxXeHus B Ilepuonnueckoi
CUCTEME

COOTHOCHUTh  O0O3HAu€HUs, KOTOpble HUMEITCS B  TaluIe
«Ilepmonnueckass ~ cucremMa  XUMHYECKMX  dnemeHtoB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsa s1apa, o0Ilee Yucio
AIIEKTPOHOB U pacIlpeiesIeHNe UX 10 AIEKTPOHHBIM CIIOSIM)

OIpCaAcCIIATD CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHCHUAX

3.7

9 KJIACC

OTpEeNeNsATh BUJl XMUMHYECKOW CBsi3W (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSAX

Kon
IpoBepPsAEMOro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111eT0 00pPa30BaHUA

1

ITo Teme: «BGH_ICCTBO 1 XUMHUYCCKasA pCaKI U

11

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX HOHATHH: pacTBop,
DIIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOIUTHYCCKAsT TUCCOIHAIINS,
pEeaKuu MOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble " HEOOpaTUMbIe peakiuu,
OKHCIUTCIBbHOBOCCTAHOBUTCIBHBIC pcaKknuu, OKHUCJIHUTCIIb,




1.2

BOCCTAHOBUTEIb, OKHCJIEHUE W BOCCTAHOBJIEHHE, aJUIOTPOIHUS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBQICHTHAs, HWOHHAs,
MeTaJuIM4ecKas), KpHUCTAUIMYeCKas pemeTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHUA U
IIPUMCEHATH OTU IMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPaBHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

14
1.5

2.1

pPacKpbIBaTh CYIIHOCTh OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

IIPOBOAMTDH PAcU€Thl 10 YPABHEHUIO XUMUYECKON peaKIuu

[To Ttemam: «Hemeraymuibl M UX coeAMHEHUs» U «MeTamabl U HX
COETUHEHUS

XapaKTepU30BaTh (OMHUCHIBATH) OOIINE U CIICHU(PHUUECKUE XUMUIECKHE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXkJas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX
XMMHUYECKHUX peaKIuii

2.2

2.3

2.4

2.5

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC
TCHETHYSCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

MIPOTHO3MPOBATH CBOKCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOECHHS,
BO3MOXHOCTH IPOTEKAHUS XMMUYECKUX IPEBPALLICHUN B PA3JIUYHBIX
YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBIOJTHEHHUIO
1a060paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

OPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM IYTEM XJIOPHI-,
Opomuza, wuomupa, Kkapbonar, ¢ocdar, cuamkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHWYECKHUX BEILIECTB

ITo Teme: «XHUMHsI U OKPY:KAIOIIAsl CPENA»

3.1

3.2

pacCKpbiBaTb  CMBICJI  OCHOBHBIX  XHUMHYCCKUX MMOHSTHM: HI[K
BCIICCTBA, KOPPO3UA METAJIIIOB

MPUMEHSTh OCHOBHBIE OIEpallM MBICIUTENBHON JEATENbHOCTH —
aHaM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMaTU3aIHIo,
BBISIBJICHHE NPUYMHHO-CIE/ICTBEHHBIX CBSI3€W — Ui HW3Y4YEHHUS
CBOMCTB BELIECTB M XUMHUYECKHX pEaKIM; €CTECTBEHHOHAyUYHBIE
METOABl MO3HAHUSA — HAOIIOJEHHUE, W3MEPEHHUE, MOJAEINPOBAHUE,
AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Tpenver xumuu. Ponab Xxumuu B KM3HM 4YeJoBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTrHoe COCTOSTHUE
BEIICCTB

1.2

1.3

[TonsiTre o MeToAax mo3HaHusi B XuMuu. Yucteie BemectBa U cmecu. CrocoObl
paszeleHus cMecen

ATOMBI H MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI  XHMHYECKUX
31eMeHTOB. [IpocThie U clioKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBast 10151 XMMUYECKOTO 2JIEMEHTA
B COCIMHCHUU

1.5

KomnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHUII BemecTBa. Pacuérel mo dopmynam
XUMHUUYECKHX COCIUHEHUN

1.6

duznyeckue U XUMUYECKUE SBICHMs. XMMUYECKas PEaKkUus U €€ IPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYeCcKHe ypaBHeHUs. Kiaccupukarms
XMMHUYECKHX peakluil (COeMHEHUs, pa3I0KeHus, 3aMEeLeHUs, OOMEHa)

1.7

XUMHUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C paBUIIaMU
pabotrel B jaboparopuu u TOpuéMamMu oOpaimieHus ¢ J1abopaTOpHBIM
00OpyJOBaHUEM, HU3yYE€HHE W OINHUCaHHe (U3UUYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIEeCTB, HaOmoaeHue ¢u3nyeckux (MIaBJIeHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KUIIEHHe W KOHACHCAIUs BOMAbBI) U
XUMHYECKHX  (TOpEHHe CBEYM, NPOKAIMBAHUE  METHOW  IMPOBOJIOKH,
B3aUMOJICIICTBME MeNa C KHUCIOTOW) SBJIECHUHM, HAONIONEHHWE M ONHCAaHue
NPU3HAKOB MPOTEKAHHWS XHWMHUYECKHMX peakuuid (pas3joxkeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpPUIOM Oapusi, pa3jioXeHue
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHUE JKeJl€3a C paCTBOPOM
comu menu(ll), n3ydenue cnocoOoB paszeneHus: cMecel (C MOMOIIBIO MarHUTa,
bunpTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYHUCTKH ITOBapE€HHOM COJIM, HAOIO/IEHHE U OMMCAaHNE PE3yJIbTaTOB POBEICHUS
OMbITa, WUTIOCTPUPYIOLEr0 3aKOH COXPAHEHHWS MaccChl, CO3JIaHUE MoJeNen
MOJIEKYJ (IIapOCTEPHKHEBBIX )

2.1

2.2

Baxueiiiine MNpEACTAaBUTCIIN HCOPTaHUYCCKUX BCIICCTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — snmemMeHT u mpocroe
BemiecTBo. HaxoxkieHue Kuciopojaa B NMpHUpPOJE, (PU3NYECKHEe M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuzabl. Ilpumenenue kuciopona. CriocoObl
MOJYYEeHUsl KHUCIOopoJa B JIaOOpaTOpUM U MPOMBIIIICHHOCTH. Kpyrosopor
Kkucaopo/ia B mpupojie. O30H — aju1oTporHas MoIupuKalus KUCIopoia
TennoBoii 3G HeKT XUMUIECKON peakiiui, TEPMOXUMUICCKHE YPaBHEHHUSI, IK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE BO3/1yXa,
YCUJICHHE TTApHUKOBOTO 3¢ (deKTa, pa3pyIlieHHe 030HOBOTO CIIOS

2.3

Bonopon — anemeHT M mpocToe BemecTBo. HaxokneHue Bomopoaa B MPHPO/IE,
¢u3udyeckue M XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IONy4YEHHS.
Kuciote! u comm




2.4

MoutsipHbIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM

2.5

2.6

®dusznyeckue CcBoWcTBAa BOAbl. Boma kak pactBOopuTeiab. PacTBOpBIL.
Haceolmennbsie 1 HEHACHIILIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas [fons  BemiecTBa B pacTBope. XHMHYECKHE CBONCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupojie M B XKM3HU uenoBeka. KpyroBopor
BOABI B TMpuUpoOJe. 3arps3HeHHe MNPUPOAHbIX BoA. OxpaHa H OYHMCTKA
MPUPOJTHBIX BOJ

Knaccudpukanus nHeopranmueckux coeaumHeHuid. Oxcuapl. Kitaccudukanus
OKCHJIOB:  coJieoOpa3yromiie (OCHOBHBIE, KHCJIOTHBIE, aM(OTepHbIE) U
HecosieoOpazyrone. Homenknarypa okcuaoB. dusznueckue M XUMHYECKUE
cBoiicTBa okcuaoB. [lonyueHne okcuaoB

2.7

OcHoBanus. Kiaccudukauus ocHOBaHMA: HIEIOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenkiiarypa ocHoBanuii. duU3ndyeckne U XUMHYECKHE CBOMCTBA
ocHOoBaHMU. [lonyuenne ocHOBaHUN

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciaor. dusnyeckue u
XAMHUYECKHE CBOMCTBA KuUCIOT. Pan aktuBHocTu MetauioB H.H. bekerona.
[Tomryuenue KuCIoOT

2.9

Comu. Homenknarypa cosneil. @usznueckrue M XUMHUYECKHE CBOWCTBA COJICH.
ITonyuenue conen

2.10

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COCI[I/IHCHI/Iﬁ
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XUMHYECKUH  DKCIICPUMEHT: KAa4eCTBEHHOE ONpEICICHUE  COJCpIKAHUS
KHCJIOpPOJia B BO3JyXe, IMOJy4YeHHe, coOMpaHue, paclo3HAaBaHUE U H3y4YeHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOICHCTBHSI BEIIECTB C KUCIOPOJOM U
YCJIOBHSI BOBHUKHOBEHUS U TIPEKpAICHUs] TOPEHHs (TT0XKapa), 03HAKOMIICHUE C
oOpa3llaMd OKCHJOB U ONHCAHME WX CBOWCTB, IMOJIy4eHHE, COOUpaHHE,
pacro3HaBaHUEe M H3y4YEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJEHCTBUE
Bojiopoza ¢ okcunoMm menu(ll) (Bo3aMOXXKHO HCTIONB30BAaHUE BHUIEOMATEPHAIIOB),
HaOMroZiIeHue O00pa3IoB BEMIECTB KOJWYECTBOM | MOJb, HCCIEI0BaHUE
OCOOCHHOCTEl  pacTBOPEHHUS BEIIECTB C Pa3IUYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCWCTBHE BOJBI C MeTaJIaMU (HaTpUEeM M KaJbI[HEeM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), OTPEIEICHUE PaCTBOPOB
KUCTIOT U IHNEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O0OpaslioB
HEOPTraHWYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS
OKpacKM HHJHUKAaTOPOB B pacTBOpax KHUCIOT U IIEJoYel, Hu3ydeHue
B3auMoeiicTBusi okcuaa menu(ll) ¢ pacTBopom cepHOW KHCIOTBI, KUCIOT C
MeTaJUIaMH, peaKui HeUTpanu3aluu, MoJy4YeHue HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHWE OJIHOTO MeTajla JAPYruM H3 pacTBopa COJH, pelieHue
AKCIIEPUMEHTANIbHBIX 3a/au Mo TeMe «BaxHelme Kiaacchl HEOPTraHWYECKUX
COECTUHEHUI)

ITepnonnueckuii 3akoH u [lepuonnueckas cucTemMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble MOMBITKM KJIACCHU(UKALMKM XUMHUYECKUX dieMeHTOB. [loHsTne o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJLIbI,
rajloTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTBHI, KOTOpble 00pa3yioT am@oTepHbIe
OKCHJIbI ¥ TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKUX 3semMeHToB J1.1.
Meneneesa. Kopotkonepuoanas u JUIMHHOIIEpUOIHAS (hopmbI




[lepuoanueckoit cuctembl xuMuueckux asnemeHTtoB [[.M. Menneneesa.
IIepuoasl m rpynnbl. PU3MYECKUH CMBICI HOPSAKOBOIO HOMEpPA, HOMEPOB
MeproJia U TPYIIIbI AJIEMEHTa

3.3

3.4

3.5

Ctpoenune atomoB. CoctaB aToMHBIX sijiep. M3otomnbl. DnekTpoHsl. CTpoeHue
DJIGKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO
AJIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylmaM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U
rpaKIaHUH

Xumuueckasi cBsizb. KoBaneHTHas (MOJisipHAsT ¢ HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm
OKHCJICHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUH 3KCIIEPUMEHT: M3ydeHHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THMAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LI€JI0YEH, MPOBEIEHUE OIBITOB, MIUIFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEaKIUi (TOpEHUE, peaKkliuu pa3yioKeHUs, COSTUHEHMS])

9 KJIACC
Kona
1

11

1.2

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
BemectBo 1 xummnueckas peakuus. [Toropenue

[Iepnonnueckuit 3akoH. Ileprnoauyeckas cuctema XuMu4ecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kajaus, KaJIbLUA M UX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM djeMeHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM UX aTOMOB

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBSI3U. THUIBI KPHUCTANIMYECKUX
pELIETOK, 3aBUCUMOCTb CBOVMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XuMudeckoi cBszu. Knaccuduxaius 1 HOMEHKIaTypa HEOPTraHUYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYEeCKHX COCIUHEHUH,
TEHETUYECKAs CBSI3b HEOPIaHUYECKHUX BEILECTB

1.3

14

Krnaccudukanys XuMu4ecKiX peakliMii Mo pa3IudHbIM MpHU3HaKaM (110 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOoMY 3(hdekTy, Mo
W3MEHEHHUIO CTENEHEH OKHUCIIEHUS XMMHYECKHUX JJIEMEHTOB, 10 0OpaTHUMOCTH,
0 y4yacTHUIO KaTaiu3aTopa). OK30- U  DSHIOTEPMUYECKHE PpeaKIuH,
TepMOXUMHUYECKHEe ypaBHEeHU. [IoHsATHE 0 CKOPOCTH XMMHUYECKOM peakiuu
[TonsitTue 00 oOpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U T'€TepOreHHbIX peakuusax. [loHaTne o XuMu4eckoM paBHOBECHUH.
@akTopbl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOH pEaKUUU U TOJ0XKEHUE
XMMHUYECKOIO PAaBHOBECHUS

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcCaKkiuu, BHGKTPOHHBIﬁ 6aJ1ch
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocCTaBlieHME  YpaBHEHUU
OKHCJIINTCIbHO-BOCCTAHOBUTCIBbHBIX peaKuMﬁ C HCIOJb30BAaHHUEM MCTOAAa
AJICKTPOHHOTO OajaHca




1.6

Teopust 3IEKTPOJIUTHUECKON JUCCOLUALUHA. DJIEKTPOJIUTHI U HEIICKTPOJMTHI.
KaTI/IOHBI, aHMoOHBL. MexaHu3m Aaucconuan BEHICCTB C pas3IMdYHbIMU BUJaAMH
xumuueckoi cps3u. Ctenenpb gucconuanui. CUIbHBIE U cIa0ble 3JIEKTPOJIUTHI.
Peakiiun nmoHHOTO OOMEHa. YCJIOBHS NPOTEKAHUS PEAaKLUUi MOHHOTO OOMEHa,
MOJIHbIE U COKpAalIEHHbIE HOHHbIE YypaBHEHHsS peakuuil. CBOHCTBa KHCIOT,
OCHOBAaHMH W COJEll B CBeTe TPEACTABICHUNH 00 3IEKTPOIUTUYECKOM
nucconuanui. KauectBennble peakiiuu Ha HOHBL. [loHATHE 0 ruAponu3e conei

1.7

2.1

2.2

2.3

XUMUUYECKUI SKCIEPUMEHT: O3HAKOMJICHHE C MOJCNISIMH KPHUCTALTHYSCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
alMasa), CIOXKHBIX BEHIECTB (XJIOPHIA HATPHs); HCCICIOBAHHUE 3aBHCUMOCTH
CKOPOCTM XUMHYECKOH pEakIuh OT BO3JICHCTBHS pPAa3IUYHBIX (HaKTOPOB;
UCCIIEIOBAHME  JJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JAWUCCOLMAINM  KUCIIOT, INeNiodeld M coieidl  (BO3MOXKHO —HCIIOJIb30BAHHE
BUJICOMATEPHAIOB); IPOBEJACHHE OIBITOB, WUIIOCTPUPYIOMINX PU3HAKU
MPOTEKaHHs PeaKuii HOHHOTo oOMeHa (00pa3oBaHUE OcajKa, BBIICICHHUE Ta3a,
o0pa3oBaHUE BOIbI); OINBITOB, HJUTFOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIBHO-
BOCCTAHOBUTEJbHBIX PEAKUMN (FOpEHHE, PEaKLUU Pa3JIoKEHUs, COEIUHEHUs);
pacrno3HaBaHUEe HEOPTaHUYECKHUX BELIECTB C MOMOIIBIO KAUECTBCHHBIX PEAKIMI
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramisr u ux COCAMHCHUA

OO6miast  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u Gu3nYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOZEHCTBUE C MeTaUIaMH, HeMEeTallJlaMH, IIejao4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHHE, TpuMeHeHue. [lefictBue
XJIOpa M XJIOPOBOJOPOAA Ha OPraHM3M 4YeJIOBEKa. BaxkHeWne XJIOpUAbl U UX
HaXO0XJIEHHUE B IPUPOJIE

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbBIE CTENeHN OKucieHus. CTpoeHne U (pu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢usnyeckue W XuUMHYeckue cBOMCTBa. OKCHIBI cepbl Kak IMpeaAcTaBUTENN
KHCJIOTHBIX OKCHIIOB. CepHas KHCIOTa, GU3NYECKHE W XUMHYECKHE CBOWMCTBA
(obmue Kak MpencTaBUTENs Kjlacca KHUCIOT M cnenuduyeckue). XuMHUUECKUe
peakiuu, JeKale B OCHOBE MPOMBIIIICHHOTO croco0a IMOydeHHsI CepHOU
kucioThl. Ilpumenenne. Conau CepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxkmeHue cepbl U €€ COeMHEHUI B mpupoae. XUMHUYIECKOe
3arps3HEHUE OKPYKAIOIIeH Cpe/bl COCAMHEHUSMHU Cepbl (KHCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 TPEIOTBPAIICHHS

OObmiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUS. A30T, paCIpOCTpPAaHEHHUE B IIPUPOJIE,
¢du3nueckrue U XuMHYeckue cBoiictea. Kpyrosopor azora B npupojie. AMMUAK,
ero (u3MvecKue M XMMHUYECKHE CBOMCTBa, MOdydyeHue M npumeHeHue. Comu
aMMOHHUA, UX (U3NYECKUe U XHMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHBl aMMOHUsS. A30THas KUCIIOTa, €€ IMOJIy4EHUE,
¢u3MvecKue W XMMHUYECKHE CBOWMCTBa (0OIIMe Kak MPEACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KaueCcTBe MHHEPAJIbHBIX yAOOpeHUH. XUMUYECKOE 3arps3HEHHE OKPYKaIOIIeH
Cpelbl COEUHEHHUSMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsI3HEHUE BO3AYyXa, IOYBBI
1 BOJIOEMOB)




2.4

2.5

2.6

docdop, amtorpornnasie Moaudpukaruu dochopa, GuU3MUIECKHE U XUMUUYCCKHE
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINIECKUE H
XMMHAYECKHE CBOWMCTBA, moiyueHue. lcnonp3oBanue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YA00peHHi

OOmast xapakTtepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble CTENEHU OKHUCICHUS. YIVIepoJ, aUIOTPOIHBIE
MOIU(UKAIK, PACHIpPOCTPaHEHHE B MPHUPOJE, (U3NYECKHEe M XUMHUYECKHE
cBoiictBa. Axncopomus. Kpyrosopor yriepoaa B npupone. Okcunbl yriepona,
UX (U3NYECKHE M XUMHYECKHE CBONCTBA, NEHCTBHE Ha JKUBBIC OPTaHU3MBI,
MOJIy4eHUE U MPUMEHEHHe. DKOJIIOTUYECKUe MpoOIeMbl, CBS3aHHbBIE C OKCUIOM
yraepona(lV); rumore3a rno0anbHOrO MOTEIUICHUS KIWMaTa; MapHUKOBBIHA
sddexr. YronpHas KuCIOTa U €€ COiM, UX (UINYECKHE U XHUMHUYECKUE
CBOICTBa, MoJy4yeHHe W npuMeHeHue. KauecTBeHHasi peakuuss Ha KapOoHaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUICHHOCTH H
CEJIBCKOM XO351CTBE

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIUHEHUSIX
yriepoga (MeTaH, 3TaH, STWJICH, AalleTWIEH, 3TaHOJ, TJMLEPHH, YKCyCHas
kucnora). MIx cocraB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, YriaeBoJjaX — MU HX pPOJIHU B IKU3HU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX
COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyueckue ¢ XHMHUYECKHE CBOWCTBA, TMOJYYCHHE U
npuMenenue. CoenuHeHus KpemMHHUsi B mpupojge. OOmue mpeacraBieHuss 06
okcuzae kpemuus(1V) u kpemauneBoii kuciaore. CHIMKATHI, UX UCTOIb30BaHUE B
OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH. BakHEHTIIHE CTPOUTEITHHBIC MaTEePHAIIBI:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. I[Ipobremsbl Oe3omacHOTO
WCIIOJIb30BAHUS CTPOUTEIILHBIX MaTEPHUAIOB B OBCETHEBHOMN KU3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIHMA Ha XJIOpUI-
HMOHbI M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00pasliamMH XJIOpPHUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl U €€ COeqUHEHUSIMH
(BOBMOXXHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEeHHE IMpolecca
oOyriuBaHUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIIeHHOW CEPHOM KHCIIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cyabar-uoH M HaOMIoAeHHE MpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), O0pa3lamu
a30THBIX U PochOpHBIX yI0OpEeHUH; monydeHne, cooupanme, pacro3HaBaHie U
M3y4EHUE CBOMCTB aMMMAaKa; IMPOBEJCHHWE KAadyeCTBEHHBIX pEaKIMil Ha HOH
aMMOHMSI W (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHUE BHJEOMATEPHATIOB); HM3YyUEHUE MOJENEH KPHUCTAUINYECKUX
pemwéTok anmasza, Trpadura, (Qy/uIepeHa; O3HAKOMIIEHHE C IPOLECCOM
azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YE€HUE, COOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMpOBEACHHWE KAUYEeCTBEHHBIX pEaKUMid Ha KapOoHaT- u
CWIMKAaT-HOHBl M W3y4YEHUE IPU3HAKOB HX IPOTCKaHUS; O3HAKOMIICHHE C
IIPOAYKLIMEW CUJIMKATHOM IPOMBIIIJICHHOCTH; PEIICHUE 3KCIIEPUMEHTAIbHBIX




3aaa4 110 TEMC «Baxaelne HeMeTauIbl 1 uX COCANHCHMUA

MeTtamnsl 1 BX COCOAUHECHUA

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxkeHuss B Ilepuonnueckoi cucreMe XUMHUYECKHX dieMeHToB JI.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnyueckas CBs3b U
METaJJIMYECKasl ~ KpUCTallIMdeckass pemérka. OJEKTPOXUMHUYECKHH  psif
HaIPSDKCHUN METAIITIOB

3.2

3.3

3.4

duznyecknue U XUMUYECKUE CBOMCTBa MeTayuioB. O0IIre CrocoObl MOTYYeHHUS
MeTauioB. [ToHATHE O KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY U TIPOMBIIIUICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCHIbI U
TMJIPOKCUABl HAaTpus M Kaiaus. [IpruMeHeHHe IIEeJOYHbIX METaIOB U HX
COCIMHEHUN

[lenouHo3eMenbHbIE  METANIbl MarHuii M KaJdblMi:  IOJOXEHHE B
[Iepnonnueckoi cucreme XUMUYECKUX 3i1eMeHToB [[. M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxoxJeHue B npupojae. dPusznyeckne M XUMHUYECKHE CBOWMCTBA
MarHus W Kauplusl. Baxueilmme coeauHEHUs Kaiblus (OKCHUI, THUAPOKCHI,
coin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproanueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
J.. MenzeneeBa; CTpOCHHE aToOMa; HaxoxaeHue B npupoae. dusmveckue u
XHUMHYECKHEe CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBONCTBA OKCUIA U THIPOKCHIA
AITFOMUHUA

Keneszo: nonoxenne B [lepronnueckoi cucreme XUMU4YeCKux 3aeMeHToB J[. 1.
MenzeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBa >kene3a. Okcuipl, ruapoxkcuabl u conu sxenesa(ll) u
xene3a(lll), ux cocras, cBoICTBa U MONTyUeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3ljaMi METaJUIOB U CILIaBOB,
X (u3nueckUMH CBOMCTBAMM; U3YYEHHE PE3yJIbTaTOB KOPPO3UH METAJJIOB
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), 0coOEHHOCTEH
B3aMMOJICHCTBUS  OKCHJA KalblUsg W HATpus C BOAOM  (BO3MOXKHO
UCIOJIb30BAHUE BUJIEOMATEPHAJIOB); MCCIEOBAHUE CBOMCTB JKECTKOM BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); NMPU3HAKOB NMPOTEKAHUSI KAUYECTBEHHBIX PEAKIMHA HAa HOHBI
(MarHus, Kauplusi, amoMmuHus, 1uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0IeHNEe M ONUCAaHUE MPOIIECCOB OKPAIIMBaHMs IJIAMEHH MOHAMHU HaTpHs,
Kamuss M Kanblusg ~ (BO3MOXKHO  MCIIOJIb30BAaHME  BHJEOMAaTEpHAaJOB);
uccieioBaHre aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHMS U TUIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHeine MeTanisl 1
UX COEAVHEHUSD)

XUMUA U OKpYKaronas cpeaa

4.1

HoBble maTepuanbsl u TexHosjoruu. BelecTBa W maTepuaibl B MOBCEIHEBHOU
KU3HM YesloBeKa. XUMUsS U 3[I0pOBbe. be3onacHoe Mcrnonb30BaHUE BEHIECTB U
XUMUYECKUX peaknuii B ObiTy. [lepBas momomb MpH XMUMHYECKUX OXKOTax U
OTpaBJIeHI/ISIX

4.2

OCHOBBI  JKOJIOTMYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE




okpyxatomei cpeasl [T1JIK. Pons Xxumum B pereHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble WCTOYHHMKH YTIIEBOAOPOAOB (yrojb, MPHUPOIHBIA ra3, HE(Th),
MIPOJYKTHI UX MEePepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUECKUI SKCIIEPUMEHT: U3y4YeHUe 00pa3lioB MAaTEpUaIoB (CTEKJIO, CIIaBbl
METAJIJIOB, ITOJINMEPHBIE MaTEPUAJIbl)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

1
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1.2

IIpoBepsiemble TpeOOBaHUSA K NPEAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

IIpencrasnenue:

0 TIO3HABAEMOCTH SBICHHWHA NPUPOAbI, NOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M IPAKTHUYECKON
JESTEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;
ITIOHUMAaHNE MECTa XMMUU CPEIH IPYIUX €CTECTBEHHBIX HAyK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUA BCIICCTB U UIYUCHUSA
XUMHUYCCKHUX peaKuHﬁ; YMCHHC HCIIOJBb30BAaTh MOACIN JJIA
00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 ctepax npodecCHOHATBLHOM JesITeNbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMA, OCHOBAHHBIMM Ha JIOCTHIXKEHHUSAX
XUMHUYECKON HayKd, YTO IO3BOJIMT OOYYaIOUIMMCSl paccMaTpuBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpoeccuoHanbHON AeSITENbHOCTU
U CeNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpEeaMeTa
MIPH NEPEX0/I€ HAa YPOBEHb CPEHETO 0011ero o0pa3oBaHus

2.1

BJ'IaI[eHI/Ie CHUCTEMOM XHMHYECKHUX 3HAHMH H YMCHUC NPUMCHATH
CUCTEMY XUMHUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIIOYACT!:

BOXHEUIINE XUMHUYECKHE TOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, ITPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAA U
HEOJTHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHsisl), XUMHUYECKas
peaKkuMs, peakUUuM COEOUHEHHUS, PEAKIMH PpaA3JIOKEHUS, pEaKLUU
3aMeIlIeHus, peakuy oOMeHa, TeIuIoBOW A (EeKT peakluu, dK30- U
DHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBas OIS XUMHYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAsE KOHLIEHTpalUs
BEIIIECTBA B PAaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIONW aTOMa, aTOMHast
opbutanb, paadyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs CBA3b, MEKTPOOTPULIATEIBHOCTD, TIOJISPHAS U HETIOJIIPHAS
KOBQJIEHTHAs  CBsI3b, HMOHHAas  CBsI3b, METa/NIMYECKas  CBA3b,
KpUCTa/LIM4YeCKass pelETKka (aTOMHas, MOHHAas, MeTaJuIMJyecKas,
MOJIEKYJISIpHAsl), UOH, KaTUOH, aHMOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMALMs, PEAaKUUd HMOHHOro  OOMEHa,
OKHUCIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCJIEHHE W  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XUMHUYECKOE paBHOBeCHE, oOpaTuMble M HeoOpaTHMble peakiuH,
CKOpOCTb XUMMUECKOW peakiuu, Karanuszarop, IIJK, xopposus
METAJUIOB, CILUIABBI

2.2

OCHOBOIIOJIAralolie 3aKOHbl XHMHUHU: 3aKOH COXPAHEHHUS MacCChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

2.3

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIDHAsE ~ TeOpus,  TeOopus




BHCKTpOHHTquCKOﬁ JUcconuanuu

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

3.2

yMEHHE TPaBHJIBLHO HCIOIb30BaTh U3yYEHHBIC BEIIECTBA U MAaTEPHAIIBI
(B TOM 4YHCIE MHHEpaJbHBIC YAOOpPEHHS, METaulbl W CIUIABBI,
HPOJIYKTHl TEepepabOTKU NPHUPOJHBIX HCTOYHHUKOB YIJIEBOJIOPOAOB
(yrasi, mpupoaHOTo Tasza, He(TH) B OBITY, CELCKOM XO3AHCTBE, Ha
IPOU3BOJACTBE M TOHMMAaHWE 3HAYECHUS XXKHPOB, OCIKOB, YIJICBOIOB
JUIS OpTaHW3Ma YellIOBeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IPOIIECCOB HAa OPraHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HPUPOJHYIO Cpey

YMEHUE HMHTEIPUPOBATh XMMUYECKHE 3HAHHS CO 3HAHUSMH JPYTUX
y4eOHBIX TPEAMETOB

3.3

HAJIM4YUe OMbITa PabOThl C Pa3IMYHBIMU MCTOYHHKAMH WH(OpMAaLUU
0 XUMUU (Hay4yHass W Hay4dyHO-TIONYJIApHas JUTEpaTypa, CIIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMEHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEIIECTBAX, X
NOpeBpalleHUsIX M NPAKTHYECKOM MPUMEHEHMH H  yMEHHUE
MCTIOJIB30BAaTh €€ ISl peHICHUs1 y4eOHO-TI03HABATENbHBIX 33124

Brmagenue ocHOBaMM IOHATHHWHOIO ammapara M CHMBOJIUYECKOIO
A3bIKa XUMUU JJI1 COCTaBlieHUS (HOpMyNl HEOPraHMYECKHX BEIIECTB,
YpPaBHECHUN  XUMHYECKHMX  PEaKIUd; OCHOBAMHM  XHMHUYECKOU
HomeHknaTypsl (IUPAC u TpuBHanbHON)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs dneMeHTa B [lepuomudeckoit
CHCTEME€ C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3aps sAapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPHOIOB, KATUS U KAJIbIIHS

[IpeacraBnene O  MEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMUYECKHUX DJIEMEHTOB (paJiiyCc atoMa, 3JEKTPOOTPUIIATEIHLHOCTH),
MPOCTBIX W CIIOXKHBIX BEIIECTB OT IMOJOXKEHUS DJIIEMEHTOB B
[lepuonnueckoii cucremMe (B MajblXx TNEpHOJAX U TJIABHBIX
MOJATPYIIAax) ¥ SJEKTPOHHOTO CTPOCHHUS aTOMa

YMmenue kiaaccuumpoBarh:

7.1
7.2
7.3

8.1

XUMHUYECKHUEC DJICMECHTHI
HEOpraHMYeCKre BellecTBa
XUMHUYCCKUEC pCAKITNH
YMeHue onpeaensrs:

BAJICHTHOCTh W CTCIICHb OKHUCJICHUA XUMHUYCCKHUX DJIEMCHTOB, 3apsn
HOHa

8.2

BHUJI XHMHMYECKOM CBA3M M TUN KPUCTALIMYECKOM CTPYKTYphHl B
COCIMHEHUAX

8.3

XapakTep cpebl B BOJHBIX PAaCTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHUTCIIb

YMeHne xapakTepu3oBath (U3NYECKHe U XUMHUECKUE CBOMCTRA!

9.1

MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOI, TpaduT, aimas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUM, Kaaud, MarHUMH,
KaJIbIIUN, aTFOMUHUN, JKEJIe30)




CIIOKHBIX BEIIECTB, B TOM YHCJEC HMX BOJHBIX pacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ]l, OKCHUIbI U THUIAPOKCHIBI
metamuioB |I-11A rpynn, amomunus, meau (1), nunka, xenesa (Il u

9.2 I1), okeuasr yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
NPOTHO3UPOBATh U XapaKTepU30BaTh  CBOMCTBAa  BEIIECTB B

9.3 3QBHCHMOCTH OT HX COCTaBa M CTPOCHNS, NPUMCHCHHC BELICCTB B
3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXXHOCTh IIPOTEKAHUS XUMHUYIECKUX
NIPEBpAILCHHUIA B PA3JIMYHBIX YCIOBUSIX

10 YMeHHe COCTaBIIATh MOJICKYJISIPHBIC ¥ MOHHBIC YPAaBHEHHSI PEaKIIHid, B
TOM YHCJIE:

10.1 peaxkiuii HFOHHOro oOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIU

103 WUTIOCTPUPYIOIIUX ~XMMUYECKHE CBOWCTBA M3YYCHHBIX KIIACCOB
(rpynm) HeOpraHU4EeCKHX BELIECTB

10.4 MOITBEPIKIAOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXK Ty HUMH

11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):

111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYI0 M MOJSIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTA B COCJIMHCHUHT

11.2 MacCOBYIO JIOJIIO BELIECTBa B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

114 M0 YpaBHEHUSAM XHMHUYECKUX PEAKIUH W HAXOAHWTh KOJIUICCTBO
BellecTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB PEaKIuu

12 Bnanenue (3HaHUE OCHOB):

OCHOBHBIMH  METOJAAMH  HAY4YHOTO  TMoO3HaHUs (HaOmrogeHwue,

191 U3MEpeHue, SKCIIEPUMEHT, MOJICITMPOBAHIE) TIPU H3yICHNUHN BEIIECTB H
XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPEITIOKUTE TTYTH €€ PEIICHUS

122 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOUN
MOCYAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B IOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS

123 3MI0pPOBbSI U OKpYXKaIOIIEH MPHUPOJHON Cpeabl; TOHMMaHuE Bpeaa
(omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA

13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIICPUMEHTOB:

U3ydeHHe U OmHcaHue (PU3MUYECKUX CBOMCTB BEIIECTB; 03HAKOMIICHHE

13.1 ¢  (U3NYECKUMH M  XUMUYECKHUMH  SIBICHUSMHU;  OTBITHI,
WLTIOCTPUPYIOIINE TIPU3HAKHU MPOTEKAHUS XUMHUECKUX PEaKINi

13.2 H3y4eHHUe CIIOCOOOB Pa3CIICHHS CMeCei
MOJyYeHUE KHCIOpPOAa H H3YYCHHE €ro CBOWCTB; IOJyYeHHE

13.3 BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; MOJYyYCHHE YIIEKHCIOro rasa u
M3yUYEHHE €r0 CBOMCTB; MMOJTydeHHEe aMMHaKa U U3y4eHHE €r0 CBOIMCTB

13.4 MPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHOW MacCOBOM joJiei




PacCTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHHE WHIUKATOPOB (;rakmyca, METHUJIOpaHIKa u
denondranenna) ans ONpeNeNCHHUS XapakTepa Cpelbl B PacTBOpax
KHUCJIOT U IIeJIoYel

13.6

WCCIICZIOBAHUE U ONMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBAaHUSIMH, COJIIMHM; IIOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHWE OJHOTO MeTajula JAPYI'MM U3  pPacTBopa  COJIH;
uccieioBaHue aM(pOTEPHBIX CBOWCTB THIPOKCHAOB QIIOMUHUS H
LIMHKa

13.7

13.8

14

141

14.2

pelIeHne YKCIEPUMEHTANIbHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIIMHEHUI; «DNEKTPOTUTHYECKAS
aucconuanusay;, «BakHelnne HEMETaUIbI W HX COCIUHCHHSY,
«BaxxHeHIne MeTaaiIbl ¥ UX COCTHMHECHMS

XUMHYECKHE IKCIIEPUMEHTHI, WUTIOCTPUPYIOLITUE PU3HAKU
MIPOTEKAHUs PEaKIMi MOHHOTO OOMEHA; KayeCTBEHHBIE PEaKIMHM Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cymbdar-, Qocdar-, kapOboHaT-, CHIUKAT-aHHOHBI,
TUAPOKCH/I-MOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbllHs, aTFOMUHUS,
kenesa (2+) u xxenesa (3+), menu (2+), nMHKA

VYmeHnue:

MPEJICTaBIATh  PE3yIbTaThl dKCIIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeNbCTB, Tpa@UKOB W TaOMUI] M BBISBIATH DMIHUPUYECKHE
3aKOHOMEPHOCTH

YCTaHABIIMBAThH CBSI3U MEXTy PEATbHO HAOIIOJAeMBIMU XUMHUYCCKHUMH
SBIICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpPO- U MUKPOMUPE,
O00BSACHATh IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI © MOJICKYJIBL. Xumudeckrue dyeMeHTB.. CHMBOJBI XHMHYECKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX J1eMeHTOB. CTeneHb
OKHCIICHUS

14

1.5

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocUTeIbHAS aTOMHAs Macca.
OTHOCHUTENLHASA MOJICKYJIAApHasa Macca. MaccoBas J0JI1 XUMHYCECKOI'0 3JICMCHTA
B COCIMHCHNU

KonunaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
B3anmocBs3b KOJIMYECTBa, MACChI U YHCTIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

duznyeckue U XUMUYECKUE SABJICHUSA. XHMMHUUYECKas peaklus U €€ NpPU3HaKU.
3aKOH COXpaHEHMsI MAcChl BEILIECTB. XMMHUECKUE YPaBHEHUS

[lepnonnueckuii 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB

2.1

[Tepuognueckuii 3akoH. Ilepuonuyeckas cucremMa XUMUYECKUX eMeHToB [I.1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKHUl CMBICI NOPSIKOBOTO HOMEPA,
HOMEPOB IEpUO/Ia U TPYIIIHI JIEMEHTA

2.2

2.3

3.1

3.2

4.1

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepnoanueckoii cucremst J1.11. MeHnneneena

BaKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYECKHUX DJIEMCHTOB MEPBLIX TpéX
NnepruoaoB, Kalivid, KaJlbIUA (paL[I/cha ATOMOB, J3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOfICTB) n HX COGI[I/IHGHI/II\/'I B
COOTBCTCTBHUM C TIIOJJOXXCHHEM DJJICMCHTOB B Hepﬂonnqecxoﬁ CUCTEME H
CTPOCHUEM UX aTOMOB

Crtpoenue BemecTna

Xumuueckass cBsi3b. KoBaneHTHast (MOJsipHAsT W HEMOJSpHAs)  CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. Hounas CBSI3b.
Meramnnueckas CBI3b

Tumel KpUCTAIIMYECKUX PEmETOK (aTOMHas, WOHHAsA, MeTajuIhJecKas),
3aBHCUMOCTb CBOWCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOM PEIIETKH U BHUAA
XAUMHUYECKOU CBA3U

Baxnelme npeAcTaBUTENM HEOpPraHWYeCcKuX BemecTB. Hemeramnsl u ux
coeaqruHeHus. MeTayuibl M UX COeIUHEHUS

Knaccudukanmst 1 HOMEHKIATypa HEOPTaHWYECKHX COCIMHEHHI: OKCHJIOB
(comeobpa3yrorue: OCHOBHBIE, KHCIIOTHEIE, am(pOoTepHBIC) u
HecoJieo0pa3yrolre; OCHOBaHUM (IIENOYM M HEpPAacTBOPUMbBIE OCHOBAaHMUS);
KACIOT  (KHCIOpOACOAepKalie U  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U
MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

4.2

dusnueckne W XUMHUYECKHE CBOWCTBA IPOCTHIX  BEUIECTB-HEMETAIJIOB:
BOJIOPO/J1a, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

®u3nueckue M XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIHUTHS,
HATpHsl, Kaaus, MarHusl U KaJbllKs, aJlOMHHHS, JKelie3a. DICKTPOXHUMHUCCKHUI




P HaIlPSHKEHUH METaJIOB

duszndeckne U XMMHYECKHE CBOMCTBA BOJOPOIHBIX COC,I[I/IHCHI/Iﬁ HEMCTAJIJIOB:

44 XJIOPOBOAOPOJa, CEPOBOAOPOJA, AMMHUAKA
dusnyeckue U XUMHUYECKUE CBOWCTBA OKCUAOB HemeraiwioB: cepol (IV, VI),
4.5 asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). IonyueHue
OKCHJI0B HEMETAJIJIOB
46 Xumunyeckue cpoiictBa okcuaoB: MetawioB IA-IIA rpymn, uunka, menu(ll) u
xesesa(ll, 11). TTomydenne OKCHIOB METAILIIOB
XUMHYECKUE CBOMCTBA OCHOBaHHWI U aM(pOTEPHBIX THAPOKCUAOB (Ha mpUMEpe
4.7 TUAPOKCUIOB QJIIOMUHUA, Kene3a, I[uHKa). [lomyuyeHue OCHOBaHMI U
aM(bOTEepHBIX THIPOKCHUJIOB
OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEPOBOJIOPOIHOM,
48 CEpPHUCTOM, cepHovI?I, a30THOH, (hocOpHOI, E(peMHPIe].iofI, yroanOIzI. Oco0sie
XUMHYECKHE CBOMICTBAa KOHLIEHTPUPOBAaHHOM CEpHOM U a30THOM KHUCIOT.
[Tomryuenue KuCIOT
4.9 OO6mue xuMHYeCKre CBOMCTBa cpenHux coieil. [lonydenue comneit
410 [Tomyuenue, coOupaHue, pacmo3HaBaHUE BOJOPOJA, KHUCIOPOJA, AaMMHAaKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [Tonyuyenne amMMuaka, cepHOM M a30THOM KHMCIIOT B IPOMBINUIEHHOCTH. O01mue
CIOCOObI OTYYEHUS] METAILIOB
4.12 ['eHeTnyeckas CBSI3b MEXAY KJacCaMHU HEOPTraHMUECKUX COCTUHEHHIM
5 XUMUYECKUE PEAKIIUU
Knaccupukanus XuMHUUeCKUX peakluid Mo pa3iNyHbIM MPU3HAKAM: 10 YUCIY U
5.1 COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1o
M3MEHEHHUIO CTENIEHEeN OKHUCIEHUS] XUMUYECKUX JIEMEHTOB
59 TemoBoit 3¢ (heKT XMMHUECKON peakuu, TEPMOXUMHUECKUE ypaBHEHUS. DK30-
' Y SHAOTEPMUYECKHUE peaklK. TepMOXUMHUYECKUE YPABHEHHS
OKHMCIUTENbHOBOCCTAHOBUTEIbHBIE peakuu. OKUCIUTENIN U BOCCTAHOBUTEIH.
5.3 [Ipoueccel  OkHMcneHUSs W BOCCTAHOBJIIEHHMS.  OJEKTPOHHBIA  OayiaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON PEAKLIUU
54 Teopus 3eKTpOIUTUYECKON auccoruanuu. KaTuoHbl, aHHOHBI. DIEKTPOIUTHI U
HEINEKTPOoJIUThI. CHUIIbHBIC U c1a0bie AIeKTPOIUThL. CTENeHb UCCOIMAIII
55 Peakmuu I/IOHHOFO" oOMeHa. YCJIOBHS MPOTEKAHUS lzeaKuMﬁ HOHHOTO OOMeEHa,
MIOJIHBIE U COKpAalllEHHbIE MOHHBIE YPABHEHUS PEaKlIUid
6 XUMHS U OKpYKarollas cpena
Bemectsa m Marepuansl B TOBCEAHEBHOM JKM3HM 4YelnoBeka. be3omacHoe
6.1 UCIIONIb30BAaHUE BEIIECTB M XMMHUYECKUX peakluuid B J1a0OpaTOPUU H OBITY.
[TepBast mOMOIIb MPU XUMUIECKUX 0XKOTaX U OTPABJICHHIX
XUMHYECKOE  3arps3HEHHE OKPYKAMIeW cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeIOTBPALICHUS
6.2 [Ipenenbras momyctumass konmeHTpamus BemectB (IIJIK). Pomp xumum B
PELICHUH DKOJOTMYECKUX TMpoOieM. YCWIEHHE MapHUKOBOTO 3¢dekTa,
pa3pylieHre 030HOBOIO CIIOs
[Ipumenenue cepsl, azota, pocdopa, yriepona, KpeMHUS U UX COCTUHEHHH B
6.3 OBITy, MEIWIIMHE, TMPOMBINUICHHOCTH H CEJIbCKOM XOo3siicTBe. [IpuMeHeHUe

METaJUIOB M CIUIAaBOB (CTalb, YYyTyH, IIOPATIOMHUHUN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH HUX COG,Z[I/IHGHI/Iﬁ. Iloustue o KOppO3ruun MCTAJUIOB, OCHOBHBIC




CIocoObI 3alTUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHUKHU YIJIEBOJIOPOAOB (Yroyib, MPUPOIHBIA ra3, HedTh),

64 IPOAYKTHI MX NIepepaboTKu (O€H3UH), MX POJIb B OBITY U HPOMBIIIJICHHOCTH
[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIECTBaX KAaK O COCTMHEHMSX

6.5 yriiepoja (MeTaH, 3TaH, STHICH, alleTHUIICH, YTAHOJI, TIIUIEPHUH, YKCYCHAs! KUCIIOTA).
[NonsiTne 0 OMONOTHYECKH BAKHBIX BEILIECTBAX: JKUpaX, OCNKax, YrJIeBOAaX — U UX
POJTH B J)KU3HH YEIIOBEKA

7 Pacuérer:

7.1 1o popMysiaM XUMHYECKUX COCTUHEHUN

7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 110 XMMHUYECKHM YPaBHEHUSIM




YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumusi: 8-#1 kiacc: 06a30BBIM ypOBEHb: yU4E€OHUK; 5-¢ M3aaHue, nepepadoranHoe ["abpuesH
0.C.,, Octpoymor MW.I'., CnagkoB C.A. AkmnuonepHoe o0miectBo «M3m1areabcTBO
«IIpocBemenue»

» Xumusi: 9-i knacc: 0a30BbI YpOBEHb: YUeOHUK; 5-€ u3naHue, nepepadorannoe ["abpuensa
0.C., OctpoymoB MW.I', CnagkoB C.A. AxumonepHoe oOmiecTBo «M31aTenbcTBO
«IIpocsemenune»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Tabpuensa O. C. Xumusa. Merogudeckoe nmocobue s 8 kimacca ydeOHOe mocodue ais
obmieoopazoBarensHbix opranusamuii / O. C. I'abpuensn, . B. Akcénosa, 1. I'. OctpoymoB.
— M.: [Ipocsemenue, 2025
2. I'abpuensa O. C. Xumus. COOpHUK 3a/1a4 B yIIpaXHEHHUH. § Kiacc: yaeOHOe Tocooue Jyis
obmieoOpaszoBarenbHbix opranuzanuit/ O. C. I'abpuensn, U. B. Tpurybuak M.: [IpocBemuienue,
2025
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IIpuno:xkenue k padoyeii nporpamMme yuedGHoro npeamera « Xumus», 6a30Bblii ypoBeHb
nJ19 8-9 Kiacca 0CHOBHOIO 0011ero 00pa3oBaHusi
(1D 9921849)

BocnuraTenpHbIi MOTEHIIMAI MpeaMeTa «XUMHEs» 0a30BBIH YPOBEHb  peallu3yercs
qepes:

-YCTaHOBJICHHE JJOBEPHUTEIBHBIX OTHOIICHUH MEXIY MEJarorn4ecKuM paOOTHHUKOM M
00y4aroIMMHUCs,  CHOCOOCTBYIOUIMX  TO3UTUBHOMY  BOCIPHATHIO  OOy4YarOIMIMMUCS
TpeOOBaHUH W TPOCHO TENArorn4eckoro paOOTHUKA, MPHUBICYCHUIO WX BHUMAHUS K
o0cykaaeMol Ha ypoke HH(POpMAIINK, aKTUBH3AIMH [T03HABATEIIFHON JIeITEIHbHOCTH;

-mo0yXJIeHne OOyYaromuxcs CcoONIoAaTh Ha YpPOKE OOIICTIPUHATBIE HOPMBI
MOBEJCHMs, MpaBUja OOWIEHUS CO CTapUMH (IeIaroruyeckuMu pabOTHUKAMHU) U
CBEPCTHHKAMH (00YYArOIIUMHUCS ), IPUHIIUITBI y4eOHOW TUCIUTUIMHBI U CAMOOPTaHU3AIIHH;

-IPUBJICYCHNE BHUMAHUS OOYyYarOIMXCS K IICHHOCTHOMY AacleKTy H3y4aeMbIX Ha
ypOKax sIBIICHHI, OpraHu3aius UX paOoThl ¢ TMOIy4aeMOW Ha YpPOKE COIUAIBLHO 3HAYUMOU
nHpopManreil — MHUIUHPOBAHUE €€ 00CYKICHHS, BBICKa3bIBAHUS O0YJAIOIIUMHUCS CBOETO
MHEHHS T10 €€ MIOBOJTY, BBIPAOOTKH CBOETO K HEil OTHOIICHUS;

-ACIIOJIb30BaHNE BOCIUTATENBHBIX BO3MOKHOCTEH COAEp)KaHUS Y4eOHOrO mpeaMera
4yepe3 JIEMOHCTPALIUIO 00YJarOIIUMCS IIPUMEPOB OTBETCTBEHHOT'O, IPaXIaHCKOTO MTOBEIICHMS,
MIPOSIBJICHUSL YEJIOBEKONIOOMST U J00pOCEpIeYHOCTH, dYepe3 MOJ00p COOTBETCTBYIOIUX
TEKCTOB ISl YTEHHS, 3aJa4 JJIs PEUICHUs, MPOOJEMHBIX CUTYyaluil Jisi OoOCYXICHUS B
KJiacce;

-IPUMEHEHUE Ha YPOKE WHTEPAKTUBHBIX (OPM pPabOTBI € OOYYArOIIUMHUCS:
MHTEIUICKTYaJIbHBIX TP, CTUMYJIHPYIOIIUX TO3HABATEIFHYI0O MOTHBAIMIO OOYYarOIIUXCS;
JTUCKYCCHM, KOTOpBIE Jal0T OOydyaromMMCS BO3MOXKHOCTh NPUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOTO JIMAJIOTa; TPYNIOBOW paboThl WM paboThl B Mapax, KOTOpPHIE ydar
KOMaHJTHOW paboTe U B3aUMOJICHCTBUIO C IPYTMMHU JE€ThMU;

-BKJIFOUYEHHE B YPOK WIPOBBIX IMPOIEAYpP, KOTOPBIE TIOMOTAIOT TOJAEPKaTh
MOTHBAIlMI0  OOyYalOIIMXCS K TOJYYEHUIO 3HAHUM, HaJAQXUBAHUIO TO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHWH B KJIacce, TOMOTAIOT YCTAaHOBJICHHIO JOOpOKENaTeTbHON
aTMocQepsl BO BpeMsl YpOKa;

-OpraHu3anuio medcTBa MOTUBUPOBAHHBIX M APYAUPOBAHHBIX 00YUYAIOMIMXCS HAJ MX
HEYCIEBAIOIIMMH  OJHOKJIACCHUKAMM, JAIOLIET0 UM  COLMAJIbHO 3HAUYUMBIA  OMBIT
COTPYZIHUYECTBA M B3aUMHOW MTOMOIIIH;

-WHULIMMPOBAHUE U TOJUIEPIKKY HCCIIEI0BATEIbCKONW JEATEIbHOCTH 00YJaromuXxcs B
paMKax peanu3alnui UMH HHIUBUAYAJIBHBIX U TPYIIOBBIX HCCIENIOBATEIBCKUX MPOEKTOB,
YTO AacT O0O0y4aroIMMCs BO3MOXKHOCTh NPUOOPECTH HAaBBIKM CAMOCTOSATEIBHOTO pEIICHUs
TEOPETUYECKOW MpoOJeMbl, TeHepupoBaHUs U O(OpPMIIEHUS COOCTBEHHBIX HJEH,
YBOKUTENBHOIO OTHOIIEHUS K 4YYXHM HJesM, OQGOpMIIEHHBIM B paboTax Apyrux
HCCIIeIOBaTENeH, HaBBIK MyOJIMYHOTO BBICTYIUICHHUS TIEpe/ ayJUTOpUEH, apryMEeHTHPOBAHHUS
Y OTCTaWBaHUS CBOEH TOUKU 3PEHUS;

-popMupoBaHMEe CHCTEMBI TIO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAIMi B YaCTH
IpaXJJaHCKOT'O BOCHHUTAHUS, MATPUOTUYECKOTO BOCIIMTAHUS, YBaKEHHE K cuMBosiaM Poccun,
rOCYJapCTBEHHBIM IMPa3IHUKAM, JTIOCTHKEHHUSIM CBOeH PoTuHEL.



