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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XUMHHM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHWs COCTaBJI€HA HA OCHOBE TPEOOBAaHWH K pe3yJabTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTebHON MPOTPaMMBbl OCHOBHOTO 0011ero oopaszoBanus, npeacraBieHHbx B PI'OC 00O, a taxxe Ha OCHOBE (heaepainbHON pabodel mporpamMmbl
BOCIIMTAHUS U ¢ y4ETOM KOHIENIUHU MPETNOAaBaHus yueOHOTo mpeaMeTa «XuMus» B 00pa3oBaTelbHBIX opranu3anusax Poccuiickoit denepamnym, ¢ yueToM
npukaza MunucrepcrBa npocsemienuss Poccun ot 09.10.2024 Ne 704 «O BHeceHHMM W3MEHEHUH B HEKOTOpbIE MPHUKa3bl MUHUCTEPCTBA MPOCBELIECHUS
Poccuiickoit @eneparun, kacaromuecs peaepaibHbIX 00pa30BaTeIbHBIX MPOrPaMM HAYaJIbHOTO 00mero o0pa3oBaHusi, OCHOBHOTO 00IIero oopa3oBaHus U
cpenHero oOmero oopazoBanus'.

[IporpamMma mo XxumuM Aa€T MpeAcTaBIEHUE O LENAX, o0meld crpaTterud 00y4eHUs, BOCIUTAHUS U Pa3BUTHUs OO0ydaroIIMXCsl CpPEeICTBaMU y4eOHOTO
IpeMeTa, yCTaHABJIUBAET 0053aTelbHOE IPEIMETHOE COepKaHKe, IPEAyCMaTPUBAET pacIipe/ie]IeHIe ero Mo KjlaccaM U CTPYKTYpUpOBAaHUE O pasjiesiaM U
TéMaM IpOrpaMMbl MO XHMUH, OINpPEAENseT KOJIWYECTBEHHbIE M KAaUECTBEHHBIE XapaKTEPUCTHUKU COJCPKAHUS, PEKOMEHIYEMYIO IOCIeA0BAaTEIbHOCTh
U3YYEeHUS XUMHUU C YY4ETOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM y4e€OHOIOo Mpollecca, BO3PACTHBIX OcoOeHHOCTeW oOydaronuxcs,
oTnpeiensieT BO3MOKHOCTH MPeAMETa JJIsl peau3aiuu TpeOoBaHU K pe3ylibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHMs, a TaKke TpeOOBaHMN K pe3ynbraraM OOy4eHHMs] XMMUU Ha YpOBHE LieJed H3ydeHHs] IpeaMeTa M OCHOBHBIX BHJIOB y4€OHO-
M03HABATEIbHOMN JEATEIbHOCTH 00yYaIOIerocs o OCBOCHUIO yUeOHOTO COAEepKAHMUS.

3HaHHE XUMUU CIIY’)KUT OCHOBOM JUIsl OPMHUPOBAHUS MUPOBO33pEHUsI 00YyUaIOUIerocs, ero MpeCTaBIeHu 0 MaTepUuaIbHOM E€MHCTBE MHUPA, BAXKH YIO
POJIb UrpatoT GOpMHUpPYEMBbIE XUMUEH MPEACTABIECHUS O B3aUMOIIPEBPALLICHUSAX SHEPTUU U 00 IBOJIIOLIUY BEILECTB B IPUPOAE, O MYTAX PELICHUS INI00aIbHbBIX
po0JIeM yCTOMYHNBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPhEBOM, YHEPTeTUUECKOM, TUIIIEBOM M SKOJOTHUECKON 0€30MaCHOCTH, MPOOJIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaan3ali BOZMOKHOCTEH Ul caMOpa3BUTHsI U (POPMHUPOBAHUS KYJIbTYPbI JINYHOCTH, €€ 001Iel U (PYHKIIMOHAIBHOW I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBIIUIEHUS U TBOPUYECKHX CIOCOOHOCTEH OOydaroIIMXCsl, HABBIKOB MX CaMOCTOATENBbHOW Yy4eOHON NIesATeNbHOCTH,
HKCIEPUMEHTANIBHBIX M UCCIIEJ0BATEILCKUX YMEHUMN, HEOOXOAUMBIX KaK B IIOBCEJAHEBHOM JKU3HU, TaK U B IPO(HECCUOHAIBHON €A TEIbHOCTH;

3HaKOMHUT CO CHEeUM(UKON HAydHOrO MBIIIJICHUS, 3aK/IaJbIBa€T OCHOBBI LIEJIOCTHOIO B3IVIsla HAa €AMHCTBO NPUPOJBI U YEIOBEKa, SBIAETCA
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aloIIuXCs;

cnocoOCTBYeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIaa B
9KOJIOTHYECKOE 00pa30oBaHNe 00YJarOLINXCSl.

JlaHHble HampaBjieHUs B OOy4EeHMHM XUMHUHM OOECIEUMBAIOTCSA CIEUU(PHUKONH cojepKaHHus Yy4eOHOro mpenMeTa, KOTOpBIA SBISETCS IeAaroruuyecKu
aJlanTUPOBAHHBIM OTpa)keHHEeM 0a30BOI HAyKM XMMMHU Ha ONPEAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1ero 00pa3oBaHHs OPUEHTUPOBAH Ha OCBOCHHE OO0YYaIOUIMMUCS CUCTEMBI IEPBOHAYAIBHBIX MOHATUH XUMUH,
OCHOB HEOPraHWYECKON XMMHMU U HEKOTOPBIX OT/IEJIbHBIX 3HAUUMBIX OHATUN OPraHUYeCKONH XUMHH.

CtpykTypa coliepaHHs IpOoTrpaMMbl IO XUMHUHU c(HOPMUpPOBAHA Ha OCHOBE CHCTEMHOro mojxoja k e€ usydeHuto. ConaepaHue CKIIAAbIBAaeTCA U3
CHCTEMBI MOHATUH O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI MOHATHH 0 XUMU4eckoil peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPTaHU30BaHbI 110
IIPUHIIMITY OCIIEN0BATENBHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUECKUX MTPEICTABICHUM Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuonnueckoro 3akoHa /. 1. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBS3H;

— TIPE/ICTABIICHUI 00 AIIEKTPOTUTHUYECKON TUCCOIUAIIMN BEIIECTB B paCTBOpaXx.

TeopeTndeckne 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE AIMITUPUICCKH TIOJTYICHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BHBAIOTCS MOCIIEAOBATEIBHO OT OJTHOTO
YPOBHS K JIPYyrOMY, BBITIONHSS QYHKIIUN OOBSICHEHHS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO MTPUMECHECHUS U MOJTyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHMe mporpaMMbl 10 XUMHUHU CIIOCOOCTBYET ()OPMUPOBAHUIO MPEACTABICHUS O XUMUYICCKOH COCTABJISIONICH HAYIHON KapTHHBI MUPA B JIOTHKE €€
CHUCTEMHOM MPHUPOIBI, IEHHOCTHOT'O OTHOIICHUS K HAYYHOMY 3HAHHUIO U METOJaM MO3HAHUS B HayKe. V3yueHne XUuMUU MPOUCXOIUT C IPUBJICYCHN €M 3HAHUN
U3 paHee U3Y4YEeHHBIX YUeOHBIX npeaMeToB: «Okpyxaronuil Mup», «buonorus. 5—7 knaceb» u «Pusnka. 7 Kinacey.

[Ipu mM3ydeHNM XUMHUHU TPOUCXOIUT (HOPMUPOBAHUE 3HAHUM OCHOB XMMHYECKON HAyKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHHSA, MPAKTUUECKOH
JESTETFHOCTH YEJIOBEKAa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KYJIbTYpHI. 3a7auya y4eOHOTO MpeAMETa COCTOUT B (POPMUPOBAHUH CUCTEMbBI XUMUYECKUX
3HAHUNA — BaXXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHUM, JOCTYIHBIX 0000LIEHIIT MUPOBO33PEHUECKOT0 XapaKTepa, S3bIka HayKH, B
MPUOOIIEHNN K HAYYHBIM METOJIaM MMO3HAHMS TIPU N3YUEHUH BEIIECTB U XUMUYECKUX PEAKIUH, B POPMUPOBAHUH M Pa3BUTHHU MTO3HABATEIBHBIX YMEHUN U UX
MPUMEHEHUH B Y4e€OHO-TIO3HABATEILHON W Y4eOHO-HCCIIEIOBATEIbCKOW JEITeIbHOCTH, OCBOSHHHU MpaBU 0€30MacHOTO OOpalleHHs C BEIIECTBAMHU B
MOBCEAHEBHOM KU3HU.

[Ipu n3ydeHnn XMMHUKM Ha YPOBHE OCHOBHOTO 00IIIETr0 00pa30BaHUs BAXXHOE 3HAUCHHE MPUOOPETTN TaKue eI, KakK:

— (opMUpOBaHHE UHTEIUIEKTYAIbHO PAa3BUTON JTMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSTEILHOMY PUHATHIO PEIICHUH,
CIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOUIUMCS YCIIOBUSAM KU3HU;

— HamnpaBJICHHOCTh OOy4YEHHS Ha CHUCTEMaTHYecKOoe MpPUOOIIeHHEe 00YyYaroIUXCsl K CaMOCTOSITENIbHOM IMO3HABATENbHOW NEATEIbHOCTH, HAayUYHBIM
MeTO0/1aM MO3HaHUsl, (POPMHUPYIOIIUM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEH K XUMUMU;

— ol0ecrneyeHne YCIOBUH, CIIOCOOCTBYIOMIUX MPUOOPETCHHIO OOYYaIOIMIMMHUCS OIbITa PAa3HOOOpPA3HOUW MEATENbHOCTH, MO3HAHHWS M CaMOIIO3HAHUS,
KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI), IMEIOIUX YHUBEPCAIbHOE 3HAUCHUE /ISl PA3JIMYHBIX BUJIOB AEATEIHHOCTH;

— (QopmupoBanue o0mel (yHKIMOHAIBLHOW W €CTeCTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YMHCJIE€ YMEHHH OOBACHATH U OLEHUBATH SIBICHUS
OKPYKaIOILIEr0 MHUPA, UCIOJb3Ysl 3HAHUS U OIBIT, MMOJYYE€HHbIE IPU U3YUCHUH XMMUU, IPUMEHATh UX MPHU peUIeHUH MpoOjIeM B MOBCEAHEBHOW XKU3HU U
TPYIOBOU JEATENBHOCTH;

— ¢dopMupoBaHHE Yy OOYYAIOMIMXCS T'YMAHUCTHUYECKHX OTHOIICHHM, MOHMMAaHMS LIEHHOCTH XHUMHUYECKHUX 3HAHUN M7 BBIPAOOTKH 3KOJIOTHYECKH
11erecoo0pa3zHoro MoBeAeHUs B ObITY U TPYJOBOM AEITEILHOCTH B LESIX COXPAHEHHUs CBOETO 37I0POBbs U OKPYKAIOIIEH MPUPOIHON CPebl;

— pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAaMOBOCIHMTAHHIO HAa OCHOBE YCBOCHHMS OOIEYENIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(dUIIS U HAITPABJICHHOCTH JANTbHEHUIIIETO 00ydeHHUS.

Oo01ee yncao yacoB, OTBEIEHHBIX JJIS U3YYEHHUS] XUMHUU HA YPOBHE OCHOBHOTO 00I11ero 00pa3oBaHus, cocTanisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJICNI0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMHM B %U3HU YeloBeKa. XUMHUs B cucTeMe Hayk. Tena u BeniectBa. @u3nyecKre CBOWCTBA BEIIECTB. ATperaTHOE CO CTOSIHUE
BemiecTB. [loHsTHE O METOJaX MO3HAHUS B XUMHHU. UrcThie BemecTBa 1 cMecH. CriocoObl pa3zieneHus: cMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 3TIEMEHTBI. CHUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie U c0XkKHbIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHHUE.

Xumunyeckass gopmyna. BaleHTHOCTb aTOMOB XMMMYECKUX 3JEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BellecTB. OTHOCHUTENbHAs aTOMHas macca.
OTHocuTenbHAsE MOJIEKYIISIpHAsl Macca. MaccoBasi 107151 XMMUYECKOI0 AJIEMEHTA B COETUHEHHH.

KonunuectBo BemectBa. Mousb. MosisipHast Mmacca. B3auMocBs3b KOJIM4ECTBA, MAacChl M UMCIa CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacu€rsl mo ¢popmynam
XUMHUYECKUX COECTUHEHUI.

Ouznyeckue U XUMUYECKUE SIBICHUA. XUMHUECKas peakiuss U e€ TMPU3HAKU. 3aKOH COXpPAHEHHUS MacChl BEIIECTB. XHMHUYECKHE YPaBHEHHS.
Knaccudukanus XuMuuecKkux peakuuii (COeTuHEHHs, pa3IoXKeHHs, 3aMellleHus, 00MeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMMUYECKON MOCYIOH, mpaBujiaMu paOoThl B Jlabopatopuu U npuémMamu oOpaieHusi ¢ 1abopaTOpHbIM 000pYyIOBaHUEM, U3YUEHHUE U
onucaHne (U3NYECKUX CBOMCTB 00pa3l0B HEOPraHMYECKUX BellecTB, HalOmoAeHue (u3nyeckux (IUIaBlieHHWE BOCKA, TasHUE JIbJla, pacTHUpaHUe caxapa B
CTYIKE, KHIICHUE M KOHJICHCALlUs BOJABI) M XUMUYECKUX (FOpEHHE CBEUYH, MPOKATMBAHUE METHON MTPOBOJIOKH, B3aUMOJECHCTBUE Mella C KUCIOTO ) SBJICHUH,
HaOJII0/IEHUE M OINMCaHME IMPU3HAKOB MPOTEKaHMs XMMMUYECKMX peakLui (pa3jokKeHHEe caxapa, B3aMMOJICHCTBHE CEpHOM KHCIOTHI C XJIOpHIOM Oapus,
pasznoxxenue ruapokcuna meau (1) mpu HarpeBanmu, B3auMoaeCcTBUE Keje3a ¢ pacTBopoM coiu Mmenu (I1), m3yuenune cmocoOoB pasneneHus cMeceu: ¢
MIOMOIIbI0O Mar"uTa, (pUiabTpOBaHUE, BbINAPUBAHME, AUCTWILIALMA, XpoMaTorpadus, NpoBEJEHUE OYUCTKU IMOBAPEHHOW COJIM, HAONIOJEHHE U OIUCAHUE
pe3yabTaTOB MPOBEACHUS OBITA, WITFOCTPUPYIOLIETO 3aKOH COXPAaHEHHs MAacChl, CO3aHUE MOJIEIeNH MOJIEKYI (IIapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. Coctas Bo3nyxa. Kucnopoa — anemeHT u npocroe Benjectso. HaxoxaeHnue kuciaopoja B Ipupoie, GU3NUYeCcKue 1 XUMHUECKUE
cBoiictBa (peakuuu ropenus). Oxcunsl. IIpumenenue kuciaopona. CrocoObl MOTydeHHUs KUCIOpoJa B Ja0OpaTOpuM M HPOMBIILIEHHOCTH. KpyroBopor
Kucinopoza B npupoze. O30H — ajioTponHast MoAUGUKALMS KUCIOpOa.

TennoBoii 3¢hexT XUMHUUECKON peakluy, TEPMOXUMHUUECKUE YPAaBHEHHS, 3K30- U SHJIOTEPMUYECKHE peakMu. TOIINBO: Yroyb U MeTaH. 3arpsi3HeHue
BO3/yXa, yCHJIEHHE TapHUKOBOro 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOSL.

Bonopoa —snemenT u mpoctoe BemecTBo. HaxoxieHne BoAopoia B IpUpo/ie, PU3NUECKUEe U XUMUYECKUE CBOUCTBA, IPUMEHEHUE, CIIOCOOBI MTOTyYSHHUS.
Kucnote! u conu.

MousipHbiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

duznyeckue cBoicTBa BoAbl. Boma kak pactBopurens. PactBopsl. HachllieHHbIE M HEHACHIIIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEILIECTB B BOJE.
MaccoBast 10151 BellecTBa B pacTBope. XUMUYECKHE CBOWCTBA BOAbl. OCHOBaHMs. Posib pacTBOpOB B IpHUPOJIE U B JKU3HM uesnoBeka. KpyroBoport Bosl B
IIpUpOJE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.



Knaccudukanuss Heoprannueckux coenuHenuit. Oxcuapl. Kimaccupukanus oxcuaos: colieoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIC) H
HecoJieoOpazyromue. Homenknarypa okcuaoB. @u3ndeckne U XUMHYECKHUE CBOMCTBA OKCUIOB. [lomydeHrne oKCHIoB.

OcnoBanus. Kiaccudukanus ocHoBaHUM: MIENOYM M HEpacTBOpUMble ocHoBaHUs. HoMeHknarypa ocHoBaHuil. PU3NUECKHE U XUMUYECKHUE CBOMCTBA
ocHoBaHui. llosyyeHne oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkmnarypa kucinot. @u3ndeckue 1 XAMUYECKHUe CBOMCTBa KUCIOT. Psi aktuBHOCcTH MetaiioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa cosneil. @u3nueckue u XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

['eneTnveckas CBsI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COSIMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/IeTICHUE COJIepKaHus KUCIIOpO/ia B BO3IyXe, OJIydeHUE, COOMpaHue, paclio3HaBaHUE U U3ydeHHE CBOICTB KHCII0pO/1a, HabI0IeHIE
B3aMMOJICHCTBHUS BEIIECTB C KHCIOPOJIOM U YCIOBUSI BOSHUKHOBEHHUS U MPEKpAIleHUs TOpeHus (T0kapa), 03HaKOMJIEHHE ¢ 00pa3iiaMi OKCHJIOB U OTHCaHUE
WX CBOMCTB, MOJIy4€HHE, COOMpaHHe, pacliO3HaBaHUE U U3YUYEHHE CBOMCTB BOJIOpOa (TOpEHKE), B3aUMOACHCTBIE BoA0poia ¢ okcuiom meau (1) (Bo3zmoxHO
HCII0JIb30BaHKE BHIEOMATEPUaoB), HaOM0IeHHEe 00pa3LIOB BEIECTB KOJUYECTBOM 1 MOJIb, HCCIIeI0BAaHUE OCOOCHHOCTEN pacTBOPEHMSI BELIECTB C PA3IUYHON
PacTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM J0JIeH PaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOBI C METaUIAaMH (HATPUEM U
KaJbIeM) (BO3MOYKHO HCIIOIb30BaHKE BUAEOMATEPUANIOB), UCCIIEJIOBaHNE 00pa3lloB HEOPraHMUECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHN € U3MEHEHUS
OKpacKd MHANKATOPOB B pacTBOpaX KUCIOT W MIEIOYeH, n3ydeHne B3auMoaeiicTBus okcuaa meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaJIJIaMH,
peakumii HeHTpalIu3aluy, MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUH, BEITECHEHUE OJHOIO METAaJIa IPYyTMM U3 PaCTBOPA COJIM, PEIIEHNUE SKCIEPUM EHTAIBHBIX
3a7a4 no teme «BakHeime KI1acchl HEOPraHUYECKUX COCTUHEHUI.

Ilepuonuveckuii 3akoH u Ilepuoauyeckas cucrema xumu4yeckux zjeMeHToB /. . MenpaesneeBa. CTtpoeHue aToMOB. XMMHYECKAS CBA3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUHA

[lepBbie MOMBITKK KJIaCCUPHUKAIIMN XUMUYECKUX AJIeMeHTOB. [IoHATHE 0 rpymnmax CXOAHBIX IEMEHTOB (ILEI0YHbIEC U HIEIIOYHO3EMEIbHbIE METAIIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yioT aM(pOTepHbIe OKCUIbI U THIPOKCU/IBL.

[lepuognueckuii 3akoH. Ilepuoanueckas cuctema xumuueckux snemeHtoB [[. M. MenneneeBa. KopoTkonepuonnas u JuiMHHOTEpUOAHAs (POPMBI
[Tepuoanueckoit cucrembl xumudeckux nemenToB . M. Menneneesa. [lepuoapl u rpymnmbl. @U3UUECKUN CMBICIT MOPSAIKOBOTO HOMEpPa, HOMEPOB MEeproJia U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTroMHbIX sifep. M3oTombl. DnekTponbl. CTpoeHHE ANIEKTPOHHBIX 000JI0UeK aTOMOB MEPBBIX 20 XUMHUYECKUX JIEMEHTOB
[lepuoanueckoii cucremsl J1. 1. MenaeneeBa. XapakTepuCcTUKa XMMHUYECKOTO 3JIEMEHTA 0 ero noJjoxkenuto B [lepuonnueckoii cucreme /1. 1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANIMYECKUX U HEMETAINIMYECKUX CBOMCTB I10 TPYIIaM U MEepUoaMm.

3unauenue [lepuoanueckoro 3akoHa u [lepruoanueckoi CUCTEMbI XUMUYECKUX JJIEMEHTOB /7151 pa3BUTUsS HAyKH U ipakTuku. 1. . MennaeneeB — yuéHslit
U TPaKJaHUH.

Xumuyeckas cBsi3b. KoBaneHTHast (MONsIpHAS U HEMOJSPHAS) CBSA3b. DIEKTPOOTPULIATETHBHOCTh XUMUYECKHUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucnenus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl OKUCIeHHs 1 BOCCTAHOBIIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



u3yueHHe 00paslioB BEUIECTB METAIIOB U HEMETAJUIOB, B3aUMOJICHCTBHE I'MIPOKCHA IIMHKA C PACTBOPAMU KHUCIIOT U LIENI0YEH, POBEICHUE OIBITOB,
WLUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (TOpEHUE, PEaKIIMU PA3JIOKEHHsI, COSTUHECHNUS).

Meosrcnpeomemmnoie ceasu

Peanmzanus MeXIpeIMETHBIX CBSA3EH NMPH M3YyYCHUH XMMHUHU B § KJIacce OCYHIECTBISIETCS 4Yepe3 MCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TIOHATHUH, TaK U TIOHITUH, SIBIISOLIMXCSI CHCTEMHBIMH JUIS1 OTJCIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmire ecTrecTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIH (aKT, THIIOTE3a, TEOPHS, 3aKOH, aHaJIM3, CUHTE3, KIacCU(UKAIHs, IEPUOINIHOCTD, HAOIIOICHHE,
AKCIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHHUE.

®duznka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUA, U30TOIIbI, PaJAHOAKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUECKUN 3apsil, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHUE BEILIECTBA, ra3, (PM3NYECKUE BEIUUUHBL, €MHULIBI U3MEPEHNUs1, KOCMOC, TUIaHEeThl, 3BE3/bl1, COJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE TIOPO/IbI, OJIE3HbIE HCKOTIaEMbIE, TOTIIIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M1 XUMHYecKasi peakus

[Tepuonnueckuii 3akoH. Ilepuoguyeckas cucrema xumuueckux snemeHToB [[. M. MenaeneeBa. CtpoeHre atoMOB. 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB XHMHYECKHX JJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIIUs, KBNS U UX COSANHEHHUIA B COOTBETCTBHH C TOJIOKEHUEM 3JIeMEeHTOB B [leprominaeckoit
CUCTEME U CTPOEHHEM HX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3U. THIBI KPUCTAIITMYECKUX PEIIETOK, 3aBUCHMOCTh CBOWCTB BEILIECTBA OT TUITA KPUCTAJUTMUECKOMN PeIETKN
Y BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIaccaM HEOPraHUYEeC KX
COEIMHEHU, FTeHeTUYeCKas CBA3b HEOPraHNUYECKHUX BEIIECTB.

Knaccudukanus XuMHYECKUX peakuil Mo pa3IMYHbIM MPU3HAKaM (II0 YUCITY U COCTaBYy YYaCTBYIOIIMX B PEaKIIMH BEIIECTB, MO TEIIOBOMY 3PQEKTy,
[0 U3MEHEHUIO CTENeHEeW OKHCIEHUS XUMHYECKUX DJIEMEHTOB, M0 OOpaTMMOCTH, MO Y4YacTHIO KaTajau3aTopa). ODK30- M JHJIOTEPMHUYECKHE PpeaKiuH,
TEPMOXUMHUYECKHE YPAaBHEHUSI.

[TonsiTre o ckopoctu XuMudeckoi peakuuu. [lonstTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakluax. [IoHsATHe 0 TOMOT€HHBIX ¥ T'€TepPOT eHHBIX
peakuusix. [Tonstue o karanuze. [lonarue o xumuyeckom paBHoBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOM PEaKuu U MOJIO )KEHHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIUHU, DSJICKTPOHHBIM OalaHC OKUCIUTEIbHO-BOCCTAHOBUTEIbHOU peakiuu. CocTaBlieHHE YpaBHEHH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI C HCIOJIb30BAHUEM METO/Ia IEKTPOHHOTo OanaHca.

Teopust >MEKTPOTUTHUECKON AUCCOIMAIMU. DICKTPOIUTHI U HEANIEKTPOJIUThl. KaTHOHBI, aHMOHBI. MeXaHU3M AUCCOIUAIINH BEIIECTB C Pa3IHUYHBIMU
BUJIAMU XUMUYECKO cBsi3u. Ctenenpb nuccounanuu. CHUIIbHBIE U c1a0ble 3JeKTPOIUTHI.

Peakiun nonHoro oOMeHa. Y ci10BuUs IPOTEKaHUs peaklnii HOHHOro 0OMeHa, OJHbIE M COKpalllEHHbIE HOHHbIE ypaBHEHUs peakiuii. CBoicTBa KUCIIOT,
OCHOBaHHUH U coJIel B CBETE MPEICTaBICHUH 00 NEKTPOJIMTHUECKON qucconnalyy. KauecTBeHHbIe peakiiuy Ha HOHBI. [loHsATHE O THApOIN3E COoel.

Xumuueckuii IKcnepumenm:



03HAKOMJICHUE C MOJICTISIMUA KPUCTANTMIECKUX PEIIETOK HEOPraHUYECKHUX BEIIECTB — METAJUIOB M HEMETAJIOB (rpaduTa U aqMasa), CI0’KHBIX BEIECTB
(xJopuIa HATPHS ), UCCIIEJOBAHME 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIIMK OT BO3JCHCTBUS PA3IUYHBIX (JAKTOPOB, HCCIEOBAHUE AIIEKTP OIIPOBOAHOCTH
pacTBOpPOB BEILECTB, IpOLiEcca IUCCOLMALMU KHUCIOT, LIeNo4Yed U coyied (BO3MOXHO HCIOJIb30BaHUE BUJEO MAaTEpUAIOB), IMPOBEJIECHUE OIBITOB,
WUIIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHMsI pPEaKkUUid MOHHOro oOmeHa (oOpa3oBaHuE oOcalKa, BBIJEIEHHWE ra3a, OOpa3oBaHHME BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUil (rOpeHue, peakiuu pa3yioKeHUs, COSUHEHUSI ), PaCIIO3HaBaHUE HEOPraHUYECKUX
BEILECTB C IOMOIIBIO KAUECTBEHHBIX PEAKLIUN HA MOHBI, PEILIEHUE SKCIIEPUMEHTAJIbHBIX 33/]a4.

HemeTajuibl H MX coeJUHEHUS

OO6mras xapakrepucTrka rajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE CTeNIeHN OKucieHusd. CTpoeHne U (pru3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — raJIOT€HOB. XMMHUYECKHE CBOICTBA Ha MpHUMeEpe XJIopa (B3aUMOJEHCTBUE C METajllaMd, HeMeTalaMu, Iienoyamu). XinopoBoaoposd. CossiHas
KHMCJIOTA, XUMHYECKHE CBOMCTBA, MOJy4YeHUE, IpUMEHeHne. JlefcTBUE XJIopa M XJIOPOBOJOPOJA HAa OpPraHW3M dYesoBeKa. BakHeWmue XJIOpHIbl U HX
HaX0XJIEHHUE B IIPUPO/JIE.

O6bmas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcoOeHHOCTH CTPOEHUS aTOMOB, XapaKTepHblE CTeNeHH okuciaeHus. CTpoeHue U (Qu3ndecKue
CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJa U cepbl. AJUIOTPONHbIE MOIU(UKALMN KUCIOPO/Ia U cepbl. XUMUYECKUE CBOICTBa cephl. CepoBOOPO/I, CTPOCHHE,
¢buznueckue u XumMuueckne cBorictBa. OKCHIBI Cephbl Kak MPECTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCII0Ta, PU3NYECKUE U XUMUYECKUE CBOMCTBRa (0011e
KaK IpeJICTaBUTEINs Kiacca KUCIOT U cneruduueckue). XuMUYecKHe Peakiiy, JIeKalue B OCHOBE MPOMBIIUIEHHOTO CI0Cc00a MOTy4YEeHUs CEPHOI KHCIIO ThI.
[Ipumenenne cepHoit kucinoThl. ColM CEpHOM KUCIOTHI, KaueCTBEHHas peakius Ha cyiabdar-uoH. HaxoxaeHue cepbl U €€ COCIWHEHUH B MPHUPOJIC.
XUMUYECKOe 3arps3HeHNE OKPYKAIOIIel cpeibl COeTMHEHUSIMU cepbl (KUCIOTHBIE 105K/IH, 3arpA3HEHNE BO34yXa U BOJIOEMOB), CIOCOOBI €ro Mpe10TBPAIICHHUS.

OO6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHH OKHCIEHHUs. A30T, paclpocTpaHEHHE B
npupoe, pusnueckue U Xxumudeckue cBoiictea. KpyroBopot azora B mpupoae. AMMUax, ero pusnieckue 1 XauMu4eckie CBOMCTBa, MOTydYeHU e U TPUMEHEHHUE.
Conu amMMoHMS, UX (pU3MUECKHe W XMMUYECKHE CBOWCTBA, MpuMeHeHHe. KadecTBeHHasi peakiusi Ha MOHbl aMMOHHUA. A30THas KUCJIOTa, €€ MOJydyeHHeE,
¢buznyeckue U XMMHUYeCKue CBOMCTBA (001I1e Kak IPeICTaBUTeNs Kilacca KUCIOT U cienuduueckue). Micnoib30BaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE
MUHEpaJIbHBIX ynoOpeHuil. XuMHueckoe 3arps3HeHHE OKpYXarollel cpeibl COeIWHEHUSMHU a30Ta (KUCIOTHBIE NOXKIH, 3arpsA3HEHHE BO3/yXa, MOYBHI U
BoJ10&MOB). Docdop, amnorponHbie Moaudukanuu Gochopa, pusndeckne n xumuueckue cpoictea. Oxcun dpocdopa (V) u pocdopHas kucinora, Gusuveckue
U XUMHUYECKUE CBOMCTBa, mosryueHue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATIBHBIX YA0OPEHHUIA.

O6bmas xapakrtepuctuka sneMeHToB |VA-rpynmnsl. OcCOGEHHOCTH CTPOECHHS aTOMOB, XapaKT€pHbIE CTENEHU OKUCICHHs. YTIEpoJ, aUIOTPOIHbIE
MoAU(UKAIMK, paclpoCTpaHeHHe B IpUpoae, (pu3ndeckue u XuMuuyeckue cpoiictra. Ancopouusi. Kpyrosopot yriepona B npupoje. Okcuipl yriepoja, ux
¢busznuecKkue U XMMHYECKHUE CBOMCTBA, ACWCTBHE HA JKUBbIE OPraHU3MBI, MOIYyYEHHE W MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (1V), runoresa rio6ansHOTO NOTEIJICHUs KIIMMaTa, TapHUKOBBIHN 3 dekT. YronpHas kuciaoTa u e€ coiu, ux Gu3nYecKre 1 XUMUUECKHE CBONCTBA,
noyyueHue u npumeHenue. KauectBenHas peakiysi Ha KapOoHaT-HOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHayanbHbIe MOHATUS 00 OPraHMUYECKUX BEIIECTBAX Kak O COSAMHEHUX yrieposaa (MeTaH, 3TaH, STUJICH, alleTUIIeH, 3TaHOJI, INIMIEPUH, YKCYCHast
kucinora). [IpupoaHble MCTOYHUKU YIJIEBOAOPOAOB (Yrojb, NMPUPOAHBIA ra3, He(Th), MPOIYKTHl UX MepepaboTku (OEH3MH), WX poJib B OBITY HU
IPOMBIIIIEHHOCTH. [IoHsATHE 0 OHOJIOTHYECKH Ba)KHBIX BEILECTBAX: KUpaAX, OelKax, yrieBoJax — U MX pOJIM B )KM3HM YeJOBeKa. MaTepuallbHOE €INHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCIUHEHHN.



Kpemuuid, ero ¢pu3ndeckne u XUMHUYECKHE CBOICTBA, MoIyuyeHne U npuMeHenne. CoenHeHust KpeMHus B ipupoze. Oouire npeacraBieHus o0 o Kcuie
kpemuaus (V) n kpemuueBoil kucnore. CUIMKATBI, UX UCHOJIB30BAHUE B OBITY, B MPOMBIILICHHOCTH. BaxkHelne CTpOUTEIbHbIE MaTEepUalbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [IpobieMbl 0€30MacHOr0 UCTIOIB30BAHMS CTPOUTEIHHBIX MATEPUATIOB B MOBCETHEBHOM KU3HU.

Xumuueckuit Ikcnepumenm:

M3y4YeHHe 00pa3lOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOW KHCIIOTBHI, IPOBEICHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPUJ-UOHBI U HaOIIOACHUE
MPU3HAKOB WX TPOTEKAHUS, OIBITHI, OTpa)karomme (U3NIECKUEe W XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), O3HAKOMJIEHHE C 00pa3LaMu XJIOPUJI0B (Talore€HUI0B), 03HAKOMJIEHHE C 00pa3liaMU Cepbl U €€ COSMHEHUSIMU (BO3MOXKHO HCII0JIb30BAHNE
BHJIEOMaTEpUANIOB), HaOII0IeHNE TIpoliecca OOyrIMBaHUs caxapa IoJ JeHCTBUEM KOHIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI, U3y4YE€HHUE XUMUYECKUX CBONCTB
pa30aBiIeHHONH CEpHOW KHUCIIOTHI, MPOBEJIEHUE KAYECTBEHHOM peaklMu Ha Cynb(paT-MOH U HaAOMIOJCHME NpU3HaKa €€ MPOTEKaHMs, O3HAKOMIIEHHE C
(bu3nyecKuMu cBOMCTBAMU a30Ta, pocdopa U UX COETUHEHHH (BO3MOXHO HCIIOJIb30BaHKE BHI€OMAaTEpHaIOB), 00pa3iaMu a30THBIX U PochHOpPHBIX y100peHuH,
MoJIyueHue, coOrpaHue, pacrio3HaBaHUE U U3ydeHHe CBOMCTB aMMHaKa, IPOBEIEHUE KAUeCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocaT-noH U U3ydyeHue
MIPU3HAKOB UX MPOTEKaHUS, B3aUMOJICHCTBUE KOHIIECHTPUPOBAHHOM a30THOM KHCJIOTHI C MEIbIO0 (BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPUANIOB), U3yUEHHE
MoJeniel KpUCTAIITMYECKUX PEeIIETOK anMasa, rpaguTa, QyiepeHa, 03HaKOMJIEHHE C IIPOIECCOM aICOPOLINU paCTBOPEHHBIX BELIECTB aKTUBUPOBaHHBIM YTIIEM
U YCTPOWCTBOM IMPOTHUBOrasza, MoJiydeHue, coOMpaHue, pacro3HaBaHUE W M3y4EHHE CBOWCTB YIJIEKHCIIOTO ra3a, MPOBE/IEHUE KaueCTBEHHBIX peakluid Ha
KapOOHAT WM CHJIMKAT-HOHBI W W3y4CHHWE IPH3HAKOB HX MPOTEKaHWs, O3HAKOMIIEHHE C TPOAYKIWEH CHIMKATHOW IPOMBIIUICHHOCTH, peIIeHUe
AKCIEPUMEHTAJIbHBIX 33a4 10 TeMe «BakHele HeMeTalIbl U UX COeINHEHUS.

MeTtanjibl M UX COeITMHEHUS

OO611as XxapakTepUCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MoJiokeHus B [lepuoanueckoii cucreme xumudeckux snementon . M.
MenneneeBa u cTpoeHuss atoMoB. CTpoeHrue MeTauioB. Metajuinueckas CBSI3b M METAJIMYECKash KPUCTAUIMYECKAsd PElIETKa. DJIEKTPOXUMHUYECKUN Pl
HaIpsDKEHUH MeTauioB. u3nyeckue 1 XMMUUECKHE CBOMCTBa MeTalIoB. OO0IIHe criocoOb! oJydeHusI MeTaJIoB. [IoHATHE O KOPPO3HH METAIIIIOB, OCHOBHBIC
crocoOBbI 3aUThI UX OT KOppo3uu. CIiiaBsl (CTajb, YyTyH, JIOPATIOMUHUN, OpOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

Hlenouynsie MeTaybl: noJsiokeHue B llepuonnyeckoil cucreme xumudeckux snemeHntoB J[. M. MenneneeBa, cTpoeHrne MX aTOMOB, HAXOXKICHHE B
npupojae. Pusznyeckre 1 XUMUYECKHe CBOMCTBA (Ha mpumepe HaTpusl v Kanus). OKCUABI U TUIPOKCUIBI HATpUsl U Kanus. [[puMeHeHune meaouyHblX METallioB
U UX COEOUHEHUN.

[lenouyHO3eMeNbHBIE METAIIBI MATHUM U KaJIbLIMA: noJioxkeHue B [lepuoanueckoil cucteme xumuueckux sniemeHToB /1. 1. MenneneeBa, ctpoeHne ux
aTOMOB, HaxOXJeHHE B mpupoje. PU3nyecKkue U XUMUYECKHEe CBOMCTBA MarHus U Kajblus. Bakueiimue coequHeHus Kanblusi (OKCUA, TUIPOKCUI, COJIN).
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHUS.

Amomunuii: nonoxkenue B Ilepuonmyeckoir cucrteme xumuueckux snemeHToB J[. M. MenneneeBa, cTpoeHne aroma, HaxOXICHHE B MPUPO/IE.
Ou3nyecKue U XMMHUYECKHUe CBOMCTBA atoMUHUA. AM(OTEepHbIEe CBOIICTBA OKCH/IA U TUPOKCUIA aTFOMUHUS.

XKeneso: nonoxenue B [lepuoanueckoit cucreme xumuueckux seMentoB [l. M. MenzaeneeBa, CTpoeHHe aTomMa, HaxoXeHue B mpupojie. dusnueckue
Y XUMHYECKHE CBOMCTBa xkene3a. Okcuipl, ruapokcuanl u conu xenesa (1) u sxxenesa (l11), ux cocras, cBolicTBa U OTyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C o0pa3lamMy METaIOB U CIUIaBOB, UX (PU3MUECKUMH CBOMCTBAMM, H3y4YEHHE pE3YyJIbTAaTOB KOPPO3UH METAIOB (BO3MOXHO
HCIOJIb30BaHUE BUAECOMATEPHATIOB), 0COOEHHOCTEH B3aMMOJECHUCTBUS OKCHJIAa KalblMi M HATPUs C BOJOH (BO3MOXKHO MCIOJb30BaHUE BUAEOMATEpPUAIOB),
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HCCIIEJIOBAaHUE CBOMCTB >KECTKON BOJBI, IIpOLIECCAa TOPEHUSI JKEI€3a B KUCIOPOJE (BO3MOYKHO MCIIOJIb30BaHUE BUACOMATEPUAIIOB), IPU3HAKOB IIPOTEKAHUS
KAueCTBEHHBIX PEaKIMil Ha HOHBI: MarHus, Kajiblus, adtoMuHus, IuHKa, xene3a (II) u xenesa (lll), mequ (1), naGmonenre u onucaHue MPOLECCOB
OKpAIIMBaHUS IJIAMEHU HOHAMU HATPHS, KAJIUS U KAJIBIUS (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPUAIOB), HCCIIeI0OBaHNE aM(DOTEPHBIX CBOWCTB THIPOKCHIA
QIIOMHHMS U THAPOKCHUIA IUHKA, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BakHele MeTaibl U UX COEAUHEHUS.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuainsl B HIOBCEJHEBHOM KM3HU yesnoBeka. be3onacHoe Mcnoib30BaHuE BEIIECTB M XMMHUUECKUX peakuuil B ObITy. IlepBas nomo1up
IIPU XUMUYECKHUX 05KOTaX U OTPABIICHUSX.

XUMHYECKOe 3arps3HEHHE OKpYXarolled cperbl (IpenenbHas AONyCTUMas KOHIEHTpanus Bemiects, naitee — [IJIK). Ponp xumum B pemienun
9KOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTepUalbl).

Mesrcnpeomemmnnie ceasu

Peanuzanus MeXnpeaIMETHBIX CBSI3€H NMPU M3YUYEHUU XUMHUHU B 9 Kilacce OCYIIECTBIIETCS 4Yepe3 MCMOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX
MOHATHM, TaK U TIOHATUH, SIBJISIFOIIUXCSI CHCTEMHBIMH JUISl OTAENBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IMKIIA.

OO011ue ecTecTBEHHO-HAYUHbIE MMOHATHSA: HAyYHBINA (DaKT, TMUIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3, KiIacCUu(UKAIMs, EePUOIMIHOCTh, HaOII0IeHNE,
AKCIEPUMEHT, MOJIETTUPOBAHIE, U3MEPEHUE, MOJIETb, IBJICHUE, TAPHUKOBBIHN 3()(PeKT, TEXHOIOTUsl, MaTEpHAIIbI.

®du3nka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIHUJ, U30TOMbI, PaJUOAKTUBHOCTb, MOJIEKYJA, MIEKTPUUECKUM 3apsii, TPOBOJHUKH,
MOJIYTIPOBOAHUKH, TUAIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TeJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ia3, paCTBOP, PACTBOPUMOCTh, KpHCTAJUIMYEeCKas
pemérka, CruiaBbl, GU3NYECKUE BEIUYUHBI, €IMHUIBI U3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIaHEeThl, 3B&3/1bl, CoIHIIE.

buonorus: porocunres, npixanue, Ouochepa, sKocucTeMa, MUHEpaAIbHbIE YI00pEHUs, MUKPOAIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE IOPO/IbI, MOJIE3HbIE HCKOMIaeMble, TOTLITUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBDI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOTO OOIIEro oO0pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOy4eHUs XUMHM B €IUHCTBE Y4€OHOH U
BOCIMTATENbHON JIESITEIbHOCTH B COOTBETCTBUHU C TPAJULIMOHHBIMHU POCCUHCKUMU COLTMOKYIbTYPHBIMH M JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPHHSTHIMU
B 00I11€CTBE MpaBUJIaMU 1 HOPMAaMHU IIOBEJICHUS U CITIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHUS, CAMOPAa3BUTHS U COLIMATIM3ALMU 00yJarOIUXCsl.

JIMuHOCTHBIE Pe3yabTaThl OTPAXkKAIOT TOTOBHOCTh O0YYAIOLIUXCSl PYKOBOJICTBOBATHCSI CUCTEMOM NMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUI U paclIupeHue
OIbITA JEATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMoOTHYECKOT0 BOCIUTAHMS:

LIEHHOCTHOTO OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAay4HOMY Hacl€JUIO, [IOHUMaHUS 3HAYEHUS XMMHYECKON HAYKU B
KHU3HU COBPEMEHHOI0 00IIECTBa, CIOCOOHOCTHU BIAJIETh JOCTOBEPHOIN MH(OpMaIUEHl O mepeloBbIX JOCTHKEHUSIX U OTKPBITHAX MUPOBOM M OTEUeC TBEHHOU
XMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpoilcTBEe MUpa U 0OIECTBa;
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2) rpaKIaHCKOT0 BOCIIUTAHMA:

MPEJCTABICHNUS O COLMATBHBIX HOPMaX U MpaBUJIaX MEKIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE, KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOW, Y4eOHOMCCIeNOBATEIbCKONW, TBOPUYECKONM W JPYruX BUAAX ACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW IESATEIBHOCTH NpHU
BBITIOJTHEHUH YI€OHBIX, TO3HABATEILHBIX 32124, BHIIOJTHEHUH XUMUYECKHAX KCIIEPIMEHTOB, CO3JJaHNHU y4eOHBIX IPOEKTOB, CTPEMJICHHUS K B3aUMO HOHUMAHHUIO
Y B3aMMOTIOMOIITH B MIPOIIECCE ATOM ydeOHOM e TeNbHOCTH, TOTOBHOCTH OLIEHMBATH CBOE NIOBEICHHE M TIOCTYITKH CBOMX TOBAPHIIEH C TIO3UIINHI HPABCTBEHHBIX
Y TIPABOBBIX HOPM C Y4ETOM OCO3HAHUS TOCIIECTBUIN TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHUYECKHE TPEICTABICHUS O BEIIECTBE M XWMHUYECKOH pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKH U
COCTABJISIOIIIME OCHOBY JUISi TOHMUMAHUSl CYINIHOCTH HAyYHON KapTHHBI MHpA, TPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIEI,
B3aMMOCBSI35IX YEJI0BEKA C IPUPOTHOMN CPEloi, O POJIM XUMHUH B TIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

MO03HABATEIbHBIC MOTHBBI, HAIPABJICHHBIE HA IMOJYyYCHHWE HOBBIX 3HAHHWHA MO XWMHUH, HEOOXOIUMBIC IS OOBSCHEHHS HAOIIONAEMBIX MPOIECCOB H
SIBJICHHH, TIO3HABATENFHON, WH(MOPMAIIMOHHON W YUTATENbCKOM KYIBTYpHl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSITEIBHOW PaOOTBI C y4EeOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUIECKUMU CPEICTBAMH WH()OPMAITHOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEeHHIO U TO3HaHUIO, JII00OO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K €aMOOOpa30BaHUIO, NMPOEKTHOW M HCCIEA0BATEIbCKOM
NeSTeTbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS OOYYEHUS B AabHEUIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH HU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIN 00pa3 >KM3HM, OCO3HAHHUE MOCIEICTBUN U
HETIPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJKOT0JIsA, HAPKOTHKOB, KypeHHs ), HEOOX0IMMOCTH COOIOICHHS MPaBMIJI OE30TIaCHOCTH MPU OOpaIIeHUH ¢
XMMUYECKUMU BEIIECTBAMU B OBITY M peaibHOMN JKU3HU;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3Y4EHUIO poQeccuil U Tpya pa3IMyHOro poja, yBaXKEHUE K TPYLy U pe3yjbTaTaM TPyIOBOH AEATENbHOCTH, B TOM YHCIIE
Ha OCHOBE INPUMEHEHHs MPEAMETHbIX 3HAHUN IO XMMUHU, OCO3HAHHBIA BHIOOP WHAMBUIYAJIbHOM TPAeKTOPUU MPOJOJDKEHHsS OOpa3oBaHUS C y4€TOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHbIX UHTEPECOB U NOTPEOHOCTEH, yCIemHOW Npo(ecCHOHANbHOM NEeSITEIbHOCTH U Pa3BUTHS
HEOO0XOAMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBAThCS B IPO(HECCUOHATILHOM Cpesie;

6) 9K0JIOrHYECKOIr0 BOCIUTAHUSA:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K IPUPOJIe KaK HCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAaHUS, HOHUMaHHE [IEHHOCTH 3710 POBOTO
u Ge30macHOro oopasa >KU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PM3NYECKOMY M IICUXHUYECKOMY 3[0POBbIO, OCO3HAHNE LIEHHOCTH COOJIIOJICHUS
paBUiI 0€30MACHOI0 MOBEJEHUS IIPU PabOTE C BEIIECTBAMU, A TAKXKE B CUTYAIMSIX, YIPOKAIOIIMX 310POBBIO U KHU3HH JIHO/IEH;

CIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJy4YaeMble MPU U3YUEHUU XUMHM, JJIS PEIIEeHUs 3ajad, CBS3aHHBIX C OKpYXarolled NPUpPOJHON cpenoi, uis
MOBBIIIEHUS YPOBHS SKOJIOIMUECKON KYJIbTYphl, OCO3HAHUS IJI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MpoOiIeM U MyTel MX peleHHs] HOCPEICTBOM METOJI0B
XHMUH, 3KOJOTUYECKOT0 MBIIIJICHHS, YMEHHUS PYKOBOJACTBOBATHCS UM B [T03HABATEIbHOM, KOMMYHUKATUBHOM U COLMAJILHON MPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATbI

B cocTtaBe MeTanpeMeTHBIX Pe3yJIbTaTOB BBIACISAIOT 3HaUUMBbI€E JUTsl QOPMHUPOBAHUS MUPOBO33pEHUS 00IIeHayYHbIC TOHATHUS (3aKOH, TEOPUS, TPH HIUII,
rUnoTe3a, GakT, CUCTEMA, MTPOLECC, SKCIIEPUMEHT U JIPYTo€.), KOTOPbIE UCIIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX NMpeIMeTaxX U MO3BOJISIOT Ha OCHOBE
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3HAHWHA U3 ITHX MPEAMETOB (OPMUPOBATH MPECTABICHUE O IICJIOCTHON HAy4YHOU KapTHHE MHpA, U YHUBEPCAIbHbIC yueOHbIE JIeHCTBUS (TI03HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJISITHBHBIC), KOTOPhIE 00ECTIeUnBaOT (HOPMHUPOBAHIE TOTOBHOCTHU K CAMOCTOSITEIbBHOMY TUTAHUPOBAHHIO U OCYIIIECTBICHHUIO YUYECOHOU
NESITCITLHOCTH.

Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neicTBus:

YMEHHSI UCIIOJIb30BATh PUEMBI JIOTHYECKOTO MBITIIICHUS P OCBOCHHUH 3HAHUI: PACKPBIBATH CMBICII XUMUYECKHUX IMMOHATHH (BBICTATH UX XapaKTEPHbBIE
MPU3HAKH, YCTAHABIIMBATH B3aMMOCBS3b C JIPYTHMMH TOHSTHSIMH), HCIIOJIB30BATh TOHATHS JJIi OOBSICHEHHUS OTICIBHBIX (PAaKTOB W SIBJICHHN, BBIOHMPATH
OCHOBAaHUS M KPUTEPHH I KIACCH(PHUKAIIMM XUMHUYECKHX BEIICCTB W XUMHUYECCKHX pPEaKIMi, YCTaHABJIHMBATH MPUYNHHO-CIICJICTBEHHBIC CBSI3H MEXIY
00BEKTaMU U3yYEHUS, CTPOUTD JIOTUIECKHE PACCYXICHUS (MHIYKTUBHBIC, ICTYKTUBHBIC, IT0 AaHAJIOTUH ), JICJIaTh BBIBOJIBI U 3aKITFOUCHHUS;

YMEHHE MPUMEHSTH B TIPOTIECCe MO3HAHUS MOHITHS (TIPeIMETHBIC M METAIIPEIMETHBIC), CAMBOJIMYCCKHE (3HAKOBBIE) MOJICITH, HCIIOJIb3yeMbIC B XUMUH,
PeoOpPa30BEIBATH IIUPOKO TIPUMEHSIEMbIC B XUMHUHU MOJICITbHBIC PEICTABIICHUS — XUMHYSCKUN 3HAK (CHMBOJI 2JIEMEHTA), XUMHUYecKast (GoOpMyJia M ypaBHCHHE
XHUMHYECKOH peakIuu — TMPHU PEIICHWH Y4eOHO-ITO3HABATEIBHBIX 337a4, ¢ y4ETOM ITHX MOJCIBHBIX IPEJCTABICHHUA BBISIBISTE M XapaKTEPHU30BaTh
CYIIICCTBCHHBIC TPU3HAKK HM3y9aeMbIX OOBEKTOB — XHMHUYECKHX BEHIECTB M XHMHUYCCKUX PEAKIUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJICJICTBEHHBIC CBSI3M M TPOTUBOPEUHS B U3ydaeMBbIX TPOIIECCaxX U SBJICHUSIX.

Ba3oBble nccienoBarejibcKkue 1edCTBHUS:

YMEHHE HCIIOIb30BaTh IMOCTABJICHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI JUTSI (POPMHUPOBAHUS THITOTE3BI IO
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

proOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPraHU3allMU U TMPOBEJICHUIO YUYEHHYECKHX 3KCIIEPUMEHTOB, YMEHHE HaOJII0AaTh 3a XOJIOM IMpoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €0 Pe3yabTaT, (popMynupoBaTh 000OIIEHHS U BBIBOBI IO Pe3yIbTaTaM MPOBEIEHHOTO OMbITA, UCCIIEI0OBAHUS, COCTABISATh
OTYET O TIPOJICITAHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH W HMHTEPHPETUPOBATH HMH(POPMALMIO PA3TMYHBIX BHUJIOB U (QOpPM MpEACTABICHUS, MOJY4aeMYyIO U3 Pa3HBIX
HMCTOYHUKOB (HAYy4YHO-TIOMYJISpHAs JUTepaTypa XHUMHYECKOrO COJAEpKaHMs, CIpaBOuYHble MocoOus, pecypchl MHTepHeTa), KPUTHYECKU OLEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE MPUMEHSITh Pa3IMUHbIE METO/IbI U 3aMIPOCHI IIPH MOKUCKE U 0TOOpE HHPOPMAIMH U COOTBETCTBYIOIINX JAHHBIX, HEOOXOUMBIX ISl BHIIOJTHEH HsI
y4eOHBIX W TO3HABATEIbHBIX 3a/a4 OMPENeNEHHOrO0 THUIA, NMPHOOPETEHHE OMbiTa B OOJACTH HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, OBJaJeHHWE KYJIbTYpOH AaKTHBHOTO HCIIOJIb30BAHMS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMpATh ONTHUMAIBHYIO (GOpMy
npejacTaBieHus WHGOpPMALMKM M WUIIOCTPUPOBATh peEIlaeMble 3aJadll HECIOXKHBIMHU CXeMaMH, AuarpaMMmamu, ApyrumMu Qopmamu rpaduku U UX
KOMOMHALMSAMU;

YMEHHE HUCIOJIb30BaTh U aHAJIM3UPOBATh B IMpollecce y4eOHON M HCCIIeOBATENbCKON AEATEIbHOCTH MH(POPMAIMIO O BIUSHUUA MPOMBINIICHHOCTH,
CEJIbCKOTO XO3SHCTBA M TPAHCTIOPTA HA COCTOSIHUE OKPY)KAIOIIEH MPUPOTHOM CPEIbI.

KoMMmyHuKaTHBHBIE YHUBEpPCcaIbHbIE yueOHbIe 1eliCTBHUS:

YMEHHUS 33]1aBaTh BOIIPOCHI (B X0OJI€ TUANIOTa U (MIIN) TUCKYCCUH) MO CYHIECTBY 00CYKaeMOii TeMbl, (POPMYIUPOBATH CBOU MPEITIOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUS TPE/UI0KEHHON 3a/1a4;
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YMEHHUSI NIPEACTABIATH NOJIYUEHHBIE PE3Y/IbTAThI I03HABATEIBHOM JESTENBHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTAaX; J€JIaTh IPE3EHTALINIO PE3YIbTAaTOB
BBINOJIHEHUS] XMMUYECKOT0 AKCIIEpUMEHTa (JIAOOPaTOPHOTO OIIBITA, JIAOOPATOPHON pabOThI MO UCCIEI0BAHHUIO CBOMCTB BEILIECTB, yU€OHOTO IPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABAaTEIIbHOW M MCCIEIOBATEIbCKOW NEATENPHOCTH MpPU PEIICHUN
BO3HUKAIOIIMX [TPOOJIEM HAa OCHOBE Y4€Ta OOIIMX UHTEPECOB U COTIIACOBAHUS MO3ULIUHN (00CYKIEHMs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KO OPANHALUS
COBMECTHBIX JICWCTBUH, OTIpEACTICHNE KPUTEPHUEB TI0 OLIEHKE Ka4eCTBa BBHITIOJHEHHOW pabOTHI U Apyrue).

PeryasitTuBHbIe YHMBepcaJIbHbIe yUeOHblIe NelicTBUS:

YMEHHE CaMOCTOSITENIbHO OINPEAEIATh LENH JeATENbHOCTH, MIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATh
CBOIO JI€ATENBHOCTh, BbIOMpaTh Hanbojee 3((eKTHBHBbIE CIOCOOBI PELIEHUS YYEOHBIX W TO3HABATEIbHBIX 3a/ay, CaMOCTOSITEIBHO COCTABJIATH WIIU
KOPPEKTUPOBATh NMPEAJIOKEHHBIN aIrOPUTM JAEUCTBUHN NP BBIMOJIHEHNUHN 3aJaHUH ¢ Y4ETOM MOJYyUYEHHS] HOBBIX 3HaHUHN 00 U3ydaeMbIX 00bEKTaxX — BEIIECTBAX

" peaKkluiax, ONCHUBATh COOTBETCTBUEC IMOJIYYCHHOI'O pe3yjibTaTa 3asBJICHHOMN e, yMCHUC UCIIOJIB30BAaTh U aHAJIU3UPOBATHE KOHTCKCTHI, IMPEAJIaracMbIC B
YCIOBHHM 3aJJaHU.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOEHHIO 00SA3aTENBLHOTO COJIEp>KaHUs, YCTAaHOBJIEHHOTO JaHHOH (enepanbHON pabodeil mporpammon,
BBIJICIISIFOT: OCBOCHHBIC OOYJarOIIMMUCS HAaydHbIC 3HAHWS, YMEHHS M CIIOCOOBI ACWCTBHH, crierduyeckne Uil MPeIMETHON o0nacTu «XUMHs», BHIIBI
JESTETBHOCTH TI0 TIOJIYYSHUIO0 HOBOTO 3HAHMSI, €T0 WHTEPIPETAINH, TIPEO0OPa30BaHHUIO U IPUMEHEHHIO B PA3IMYHBIX yIeOHBIX 1 HOBBIX CUTYAIIHSX.

K xonIty 00y4ueHus B 8 kjiacce nmpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaxaTh CHOPMHUPOBAHHOCTD Y 00yUJaIOIMIUXCST YMEHUH:

® DPACKPBIBATh CMBIC]I OCHOBHBIX XMMHUYECKHUX MOHATUN: aTOM, MOJIEKYJAd, XMMMUYECKHH 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIECTBO, CMECh
(onHOPOAHAS M HEOJHOPOJHAsSI), BAJIECHTHOCTb, OTHOCUTEINIbHASI ATOMHAsl M MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsE Macca,
MaccoBas J10JI1 XMMUYECKOIO 2JIEMEHTa B COCIMHEHNHU, MOJIIPHBIM 00bEM, OKCHJI, KMCIO0Ta, OCHOBAHHUE, COJIb, MEKTPOOTPULIATEILHOCTD, CTEIIEHb
OKHCIICHHSI, XUMUYECKasl peaklus, KIacCU(PUKALUs PeaKkLuii: peaklui COeIMHEHNS, PEaKIUH Pa3I0KEHUs, peaKkIMM 3aMeIIeHuUs, peakiuy oOMeHa,
9K30- M 3HJIOTEPMUYECKHE PEAKLUH, TEIUIOBOW 3(P(eKT peakuuu, sSApo aToMa, NIEKTPOHHBIA CIOW aToMa, aTOMHas OopOMTaib, PaJuyCc aToMa,
XUMUYECKasl CBsA3b, IOJISIPHAs W HEIOJIIpHAs KOBAJEHTHAsl CBA3b, MOHHAS CBS3b, MOH, KaTHOH, aHMOH, pacTBOpP, MaccoBas JOJs BeIeCTBa
(mpoLieHTHAst KOHLIEHTpPALUs) B PACTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUI U IPUMEHATh 3TH MOHATUS IPU ONMCAHUU BELIECTB U UX IPEBPALICHUH;

® UCMOJb30BATH XUMHUECKYIO CUMBOJIUKY ISl COCTaBJIEHUS (JOPMYJI BEIIECTB U YPaBHEHUH XUMUYECKUX PEAKIIMA;

e OIpeAeNsITh BAJCHTHOCTh AaTOMOB »JJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENEHb OKHCIEHUS OJJIEMEHTOB B OWMHApHBIX COEIMHEHUSX,
IPUHAICKHOCTh BELIECTB K OINpPENeJIEHHOMY KIIacCy COCIMHEHMH Mo (opMynaM, BHMJ XMMUYECKOM CBsA3M (KOBaJIEHTHAas M HMOHHAsA) B
HEOPraHMYECKUX COCTUHEHUSAX;

e packpbiBaTh cMblca Ilepuonuueckoro 3axkona J[. M. MengeneeBa: IeMOHCTPUpPOBATh IMOHMMAaHHE IEPUOJUYECKONH 3aBUCUMOCTH CBOWCTB
XMMUYECKHUX JIEMEHTOB OT UX MojoxeHus B Ilepmonmyeckoil cucreme, 3aKOHOB COXpPAHEHUS MACChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs, 3aKOHa ABOTapo;

® ONMCHIBATh M XapaKTEepPHU30BaTh TabMUuHy0 Gopmy Ileproauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyarh MOHATHS «TJIaBHAs NOATpyIa
(A-rpynna)» u «mnoboyHass noarpynna (b-rpynma)», manele u OosblIMe MEPUObI, COOTHOCUTH O003HA4YEHHUs, KOTOpbIE UMEIOTCA B TaOmulle
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«Ilepuoguueckas cucrema XuMuueckux dieMeHTOB JI. M. MeHneneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS ATOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB U 3aps] s1pa, 00ILee YUCIIO IIEKTPOHOB U PACHPECICHUE UX IO IEKTPOHHBIM CIOSM);

KJIacCU(UIMPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMUYECKHAE PEaKIHU (M0 YUCITy M COCTaBy yYaCTBYIOIIMX B PEAKIIMU
BEIECTB, 110 TEIIOBOMY 3P PeKTy);

XapaKTepU30BaTh (OMMCHIBATh) OOIIME XMMHUECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMCAHUE MTPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT MX KAa4ECTBEHHOI'O COCTaBa, BO3MOKHOCTH NPOTEKAHMS XMMHUYECKUX IIPEBPAILCHUN B
Pa3INYHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELLIECTB, MAaCCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTAa MO (OpMysie COEeTUHEHMUS,
MAaCCOBYIO JIOJIFO BELIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHHUIO XUMHUYECKOW PEaKIIVH;

MIPUMEHSTh OCHOBHBIE ONIEPALMU MBICIIUTEIBHON IEATENbHOCTH — aHAIM3 U CHUHTE3, CpaBHEHHE, 0000IIeHIEe, CUCTEMATU3AalNI0, KIacCU(PUKAIIHIO,
BBISIBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBS3€U — I N3y4EHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIINM, €CTECTBEHHO-HAyYHbIE METOAbI TO3HAHNUS
— HaOI0IeHNe, U3MEpPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICIICHHBIN);

ClIeIOBaTh MpaBWJIaM MOJB30BAaHUS XUMHUYECKOW Mocy/oil U inabopaTopHbIM 00OpyIOBaHUEM, a TAKKe MpaBHJIaM OOpaleHHUs C BEIIeCTBAMU B
COOTBETCTBUHU C MHCTPYKLIMSIMH MO BBITIOJHEHHUIO JIAOOPATOPHBIX XMMHUYECKUX OMBITOB MO MOIYYEHHUIO M COOMpPaHUIO0 ra3000pa3HbIX BEIECTB
(BoIoOpoJa M KUCIOpOJa), MPUrOTOBIEHUIO PACTBOPOB C ONpPENENIEHHON MacCOBOM /10JIel pacTBOPEHHOIO BEIIECTBA, IIAHUPOBATh M MPOBOJUTH
XUMUYECKHE 3KCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILEI0YEH U KUCIOT ¢ IOMOLIbIO HHAUKATOPOB (JTaKMYyC, GEHOI(PTAIEHH, METUIOPAHXK U

Jpyrue).

K koHiy 06y4yenust B 9 kjiacce npeaMeTHbIE Pe3y/IbTaThl HA 0230BOM YPOBHE JAOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YUAIOMIMXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKUIN JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CI0XKHOE
BEIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULIATENLHOCTD, CTENIEHb OKUCICHUSI, XMMUYECKas peakiMsl, XMMUYECKas CBs3b, TEIUIOBONW 3(PHEKT peaki Ui,
MOJIb, MOJISIPHBIA 00BEM, PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IEKTPOIUTHUECKAs JUCCOLMALUS, PEAKLIMd HOHHOITO OOMEHa, KaTalu3arop,
XMMUYECKOE paBHOBECHE, 0OpaTHMble U HEOOpaTHMbIE PEAKLUHU, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIMH, OKUCIUTENb, BOCCTAHOBUTEIb,
OKHCIICHME WU BOCCTAHOBJICHHE, a/UIOTPONUs, aM(POTEPHOCTb, XMMMUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METa/UIMYecKas), KpUCTauIndecKas
peéTka, KOppo3usi METaJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKOH peakiiu, IpeaeabHo gonyctuMas koHuenTpanus [1/1K BemecTsa;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN U IPUMEHATh 3TU MOHATHS IPU ONUMCAHUY BELECTB U UX IPEBPALCHUIA;
UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY Il COCTaBJIEHUS (JOPMYJI BEIIECTB U YpaBHEHUH XUMUYECKUX PEaKIIMA;

OIpeNeNATh BAJCHTHOCTh U CTENEeHb OKUCICHUS XMMHUYECKMX SJIEMEHTOB B COEAMHEHMSX Pa3IMYHOIO COCTaBa, MPHHAMJICKHOCTh BELIECTB K
OINpeNieIEHHOMY KJIacCy COEIUMHEHMH 1o (opmyliaM, BHJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAas, MOHHAs, METAUIMYeCKas) B HEOPraHMYeCKUX
COEJIMHEHUSX, 3apsi/l HOHA 110 XUMHUYECKOH GopMylie, XapakTep Cpebl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUH, TUIl KPUCTAIINYECKON
PEIIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMbici Ilepuoauueckoro 3akona JI. M. MenzeneeBa 1 IeMOHCTPUPOBATh €0 MOHUMAHUE: OMUCHIBATh M XapaKTepU30BaTh TAOINYHY IO
¢dopmy Ilepuonuueckoil cucTeMbl XUMUUECKUX AJIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHas noArpynna (A-rpymma)» u «mnobounas noarpymmna (b-
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rpyImna)», Majible ¥ OOJbIINE MEPUOIbI, COOTHOCUTH 0003HAYCHHS, KOTOPBIE UMEIOTCS B IEPHOANYECKON TaOJIHIIE, C YUCIOBBIMU XapaKTEPUCTHK AMHU
CTPOCHHUSI aTOMOB XMMHMYECKHX DJIEMEHTOB (COCTaB W 3apsjl siapa, oOIIee YHCIO SJIEKTPOHOB M paclpelesieHue MX IO AJIEKTPOHHBIM CIIOSIM),
0OBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M WX COCIMHEHHMU B IMpeJesiaX MalbIX MEPHUOJOB U TIABHBIX MOATPYII C
Y4ETOM CTPOECHUS UX aTOMOB;

KJIaccu(UIMPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPraHNYECKHUE BEIIECTBA, XMMHUYECKHE PEaKIUH (II0 YHCIYy M COCTaBy YYacCTBYIOUIMX B PEAKIUU
BEILIECTB, 110 TEIJIOBOMY 3(P(PEKTyY, 10 N3MEHEHUIO CTENICHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIINE U ceM(PUIECKIE XUMUYIECKHE CBOMCTBA MMPOCTHIX M CJIOKHBIX BEIIECTB, MOTBEPXK/1asi OTIMCAHIE IIPHMEPaMH
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

COCTaBJIATh YPaBHEHHUsSI DJIEKTPOJUTHUYECKOW JUCCOLMAIMU KUCIOT, LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPAaBHEHMs PEAaKIMil MOHHOIO
oOMeHa, ypaBHEHHUs peaKklui, NOATBEPKIAIOIINX CYIIIECTBOBAHHE IEHETUUECKOM CBSI3U MEX]Ty BELIECTBAMH Pa3JIMUYHbBIX KJIACCOB;

PacKpbIBaTh CyHTHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI OCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO OanaHca ATUX PeaKInii;
MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS XMMHUUECKUX IIPEBPAILIEHUH B Pa3JIMUHBIX YCIOBUSX;
BBIYHCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0O XUMUYECKOTO 3JIEMEHTAa MO (OopMysie COeTUHEHMUS,
MAaCCOBYIO JIOJIFO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHYECKOM pEaKInu;

coOnrofaTh MpaBuiia MOJIb30BAHUS XUMHUYECKOW MOCyqol M j1a0opaTopHbIM OOOpYIOBaHUEM, a TaKXKe IMpaBHiia OOpalleHHsl ¢ BELIECTBAaMH B
COOTBETCTBUHU C MHCTPYKLUUSMH IO BBINOJHEHHUIO JIAOOPATOPHBIX XMMHUYECKUX OMNBITOB IO TMOJYYEHHI0O M COOMpPAHUIO ra3000pa3HbIX BELIECTB
(aMMUaKa ¥ yrieKuciIoro rasa);

IIPOBOJIUTh PEAKLINH, MOATBEPKAIOIINE KaUeCTBEHHbIM COCTaB Pa3IMYHbIX BELIECTB: PACIO3HABATH ONBITHBIM IyTEM XJIOPUI -, OPOMUI-, HOAU-,
kapOoHat-, pocdaT-, CHIMKAT-, Cyab(ar-, THIAPOKCHI-UOHBI, KATHOHbl AMMOHHS U HOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIKME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIbHON NEATENbHOCTH — aHAJIUW3 U CHUHTE3, CpaBHEHUE, 000OILICHHE, CHCTEeMATU3allUIO, BbISBJICHUE
IIPUYHUHHO-CIIEACTBEHHBIX CBSI3€ — U1 M3Y4YCHMs CBOMCTB BELIECTB M XUMHUYECKUX PEAaKLIHH, €CTECTBEHHO-HAy4HbIE METOIbl IO3HAHUSA —
HaOJr0/IeHNe, U3MEPEHNE, MOAETIMPOBAHUE, SKCIIEPUMEHT (PEalIbHbIM U MBICIICHHBI).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komriecrso uacos DJIeKTpOHHbIe (I (pPOBbBIE)
n/m NPorpamMmbl Bceero Konrpoakmpie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
11 Ziif:rs;omzz):;a; gg;;f;zecxoﬁ 5) 2 bubmorexa LIOK
HCATEIBHOCTH HETOBEKa https://m.edsoo.ru/7f41837c
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4eCcKNX BellecTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bu6moreka [IOK
OKCHJIaX https://m.edsoo.ru/7f41837c
99 Boaopon. [lonsitue o kucnorax u 8 1 1 bu6mmoreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [IOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paspnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuueckux 3j1eMeHToB /I, . MengeneeBa. Ctpoenne aroMoB. XMMHU4YeCKast
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUHN
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
XUMUYecKux 3aementoB J1. U. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XuMu4ecKkasi CBA3b.

3.2 OKI/ICJH/IGTCeJ?I)H(;- : 8 1 bubmmorexa LIOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKITUN
bubmmoreka [{OK
Hrroro no paszety 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[MPOTPAMME
9 KVIACC
KoauvecTBo yacos
Ne n/m HaumeHoBaHue pa3ieioB U TeM Kontponbusre | TpakTiueckue JaekTpoHHbIe (HU(POBHIE)
NPOrpaMmsbl Bcero paBoTLI paBoTLI o0pa3oBaTe/ibHbIE pecypchl
Pasznes 1. BemecTBo 1 XUuMHYeCKHe peakumn
11 [ToBTOpEeHME U yriyoaeHue 3HaHUH 5 bubnuorexa [JOK
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [JOK
peakmuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS AUCCOIUALIMSL. 8 1 1 bu6mmoreka [JOK
XUMHYECKUE PEAKIMH B PACTBOpaAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HeMeTa 1Bl M X COeIMHEHHS
21 OO11ast XapakTepUCTHKAa XMMUYECKUX 4 1 bubnuorexa LIOK

snemeHToB VIIA-rpynmnsl. [anorenst

https://m.edsoo.ru/7f41a636
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OO1ast XapakTepUCTUKAa XUMUYECKUX

bubnuoreka [IOK

2.2 anementoB VIA-rpymmbl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCOANHCHUA
23 | oxememon ViAcrpymms Avor. Gocbop 1 % 7 Bumotsica LIOK
COCIHHCHIS ’ https://m.edsoo.ru/7f41a636
20| onemenon Aoy Vneponn 8 BuGarorexa LIOK
KpeMHHH | FX COSMHEH https://m.edsoo.ru/7f41a636
Wroro mo pazueny 25
Paznen 3. MeTa/uibl U MX COeTMHEHMSI
. bubmnoreka IJOK
31 Obume cBOACTBA MTAIIOB 4 Piipedim edsn0 Tu/ 7412636
3.2 Baxkueiinme MeTauibl B KX COSTUHEHUS 16 ll?tl/tIngII;I/On:eeIZiz(iOrIljﬂ £412636
Hroro mo pazgeny 20
Pa3znea 4. Xumus v OKpy:Kamomas cpeiaa
4.1 BemectBa 1 MmaTepuaibl B )KM3HU YEIOBEKa 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PezepBHOE Bpemst 3 bubmmotexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KVIACC
Kon . o
HIpoBEpsIEMOro IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111€r0
pesyanTaTa o0pa3zoBaHus
1 ITo Treme: «IlepBoHAYATBEHBIC XUMUYCCKHUE TTOHSITHSDY
PacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHATHW: aTOM, MOJIEKYJla, XHMHUYECKAN 3JIEMEHT, MPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, CMECh (OJHOPOJHASI U HEOJHOPOJHAsS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI M MOJIEKYJIsIpHas
11 Macca, KOJIMYeCTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCcoBast J0JII XMMHUYECKOTO DJIEMEHTA B COSMHEHUH, MOJISIPHBIN
00BEM, XUMHYECKass peaKmus, KiIacCHu(DUKAMs pPEaKIHuid: PEaKIuu COCTUHCHHS, PEaKIUU pPA3IIOKCHUS, PEAKITUU
3aMeINIeHUs, peaKIIMi 00OMEHa, K30~ U DHIOTEPMHUIECKUE PEAKITUH, TETUIOBOM d(PPEKT peakiuu, pacTBOP, MaccoBast JOJIS
BelecTBa (MpOIeHTHAs KOHIIEHTPAIUs) B paCTBOPE
19 WIUTIOCTPHPOBATL B3AUMOCBS3b OCHOBHBIX XHMHYECKUX MOHATUHM U MPUMEHSTh 3TH TOHATUS NPU ONMMCAHUU BEIIECTB U
UX MpeBpaleHui
1.3 WCII0JIb30BAaTh XMMHUYECKYIO CUMBOJIUKY JUIsl COCTaBIEHUS ()OPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKIIil
14 PacKpbIBaTh CMBICH 3aKOHOB COXpPaHEHHs] MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS,
3aKoHa ABOTAJIpO
1.5 OTPEJIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX
16 KJIaCCU(PUIIMPOBATh XUMHUYECKUE peaKuuH (M0 YMCIy UM COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIECTB, MO TEIJIOBOMY
s dekry)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa M0 POpMYysie COSAUHEHUS,
1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSITh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHMS — HaAONIOJIEHUE, H3MEPEHHE, MOJICIMPOBAHHE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN)
2 ITo Teme: «BaxkHeline npecTaBUTENIN HEOPTaHUIECKUX BEIIECTBY
2.1 PacKphIBATh CMBICII OCHOBHBIX XUMUYECKIX MOHSITHIA: OKCUJ], KUCIIOTa, OCHOBAHUE, COJIb
2.2 OTIPEJIeNATh MPUHAJICKHOCTD BEIIIECTB K ONPeAeIEHHOMY KJIACCY COSAMHEHUN 1Mo popMyrnam
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2.3

KIJIACCHU(UITMPOBATH HEOPTAHUYECKUE BEIIECTBA

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHUE CBOMCTBA BEIIECTB Pa3IUYHBIX KIJIACCOB, MOJTBEPK/Iasi ONUCAHUE

24 IIpUMEpaMU MOJIEKYJISIPHBIX YPABHEHUIN COOTBETCTBYIOINX XUMUYECKUX PEaKIUN

25 IIPOTHO3UPOBATH CBOﬁCTBf_ BCIICCTB B 3aBUCHMMOCTH OT HX Ka4C€CTBCHHOI'O COCTaBa, BO3MOKHOCTU IIPOTCKAHUA
XUMHUYCCKHUX MMPEBPAIICHNN B PA3JIMYHBIX YCIOBUAX
CIIeZIOBaTh TPABWIIAM TMOJB30BAHUS XMUMHUYECKOH TOCYJOW M J1abOpaTopHbIM OOOpYJOBaHHEM, a TAKXKe IpPaBHIIAM
06paHICHI/I5[ C BCIICCTBAMU B COOTBETCTBUH C MHCTPYKIUAMMU 1O BBITTIOJIHCHUTO na60paT0pHHx XUMHNYECKHUX OIIBITOB ITIO

26 NOMy4eHHIo U c061/1pa£1mo rva3006pa31351x BelIeCTB (BOJOpOJA M KHCIOPOJa), IMPUTOTOBICHUIO PAcCTBOPOB C
OTpeeIEHHON MaccoBOM J0Jeil pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U IMPOBOJUTh XUMUYECKHE SKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PAacTBOPOB IIENOYEH M KUCIOT C MOMOIBIO MHIUKATOPOB (JaKkMyc, (eHOoa(pTalenH, METUIIOPAHXK U
Apyrue)

2.7 IIPOBOJIUTH PACUYETHI [0 YPABHEHHUIO XUMHYECKOUN pEeaKIIKU

3 [To teme: «Ilepuonnueckuii 3akoH u Ilepuoanueckas cuctema xummudeckux siaemeHToB [I. . MenneneeBa. Ctpoenue

aToMOB. XUMHYecKasa CBA3b. OKHUCINUTEIHHO-BOCCTAHOBUTEIBHEIE PECAKIIUN»
PaCKpBIBATh CMBICII OCHOBHBIX XHUMHWYCCKUX TTIOHATHH: AApO aTtoma, SHeKTpOHHBIﬁ clioit aToMa, aToOMHasd Op6I/ITaJ'H),

3.1 panuyc aToMa, XMMHYECKasl CBA3b, MOJISIPHAs M HEMOJSApHAs KOBAJIEHTHAs CBSI3b, IEKTPOOTPHUIATEIBHOCTb, HOHHAS
CBsI3b, MIOH, KATUOH, aHUOH, CTENEHb OKUCIICHUS

3.2 KJIaCCU(DHUITMPOBATH XUMHUUECKHE SJIEMEHTHI

33 ONMCBIBATH U XapaKTepu3oBaTh TabauuHyro (Gopmy I[lepuoguueckoil cCUCTEMBbl XMMHUYECKUX 3JIEMEHTOB: Pa3jinyaTh
MOHATHUSA «TJIaBHAs noarpymnmna (Arpymnmna)» u «noboyHas noarpynna (brpynmna)y, «manbie» 1 «00JIbIIME» TEPUOIBI

34 packpeiBath cMblca [lepuoanueckoro 3akona [I.MI. MenneneeBa: A€MOHCTPUPOBATH IOHUMAaHUE IEPUOIUYECKOM
3aBHCUMOCTHU CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT UX NoJioxkeHus B Ilepuouueckoil cucreme
COOTHOCHTb 0003Ha4yeHus, KOTOpble uMmerorcsa B Tabnuue «llepmonuueckas cuctema xumuueckux snemeHtos M.

3.5 MenieneeBay ¢ YUCIOBBIMU XapaKTePUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTAB U 3apsij sipa, oouiee
YHCIIO NIEKTPOHOB U PACIpeICTCHUE UX M0 3JIEKTPOHHBIM CII05IM)

3.6 OIpENIeNATh CTENEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX

3.7 OIpeNIeNATh BUJ XMMUYECKOH CBsI3M (KOBAJIEHTHAS U MIOHHAs) B HEOPIraHUYECKUX COSTMHEHMSIX

9 KJIACC
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Kox

HpOBepﬂeMble NpeAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’IBHOI7I nporpaMmmbl OCHOBHOI'O

NpOBePsIEMOro
pesyabTaTA 0011ero oopa3oBaHus
1 [To Teme: «BenecTBo U XUMHYECKAs PEAKLUS»
PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITUN: PACTBOP, dJEKTPOIUTHI, HEIJEKTPOIUTHI, SJCKTPOIUTHYECKAS
JIMCCOIMALINS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBEcHE, OOpaTUMbIe W HeoOpaTHMbIe
1.1 peaKIyu, OKUCIUTETbHOBOCCTAHOBUTEBHBIE PEAKIINH, OKHCITUTEIh, BOCCTAHOBUTEIb, OKUCIIEHNE F BOCCTAHOBIJICHHUE,
atoTponusi, aM(OTEPHOCTh, XMMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAS, METAJUTMYECKas), KpPUCTAJUINYecKas
penéTKa, CIIaBbl, CKOPOCTh XHMUYECKON peaKIuu
12 WILTIOCTPHPOBATH B3AHMOCBSA3b OCHOBHBIX XIMUECKHX MOHSTHN W IPUMEHSTH STH MOHATHUS TPH OTIMCAHUH BEIIECTB
Y MX TIpeBpanieHui
13 COCTaBIJIATh YPAaBHEHUS DIIEKTPOIUTHYCCKON MUCCONMAIMN KUCIOT, IIENOYeH W COJIeH, MOJHBIE W COKpalIEHHBIC
YpaBHEHHUS peakuii HOHHOTO 0OMeHa
14 PacKphIBaTh CYITHOCTh OKHCIIUTEIEHO-BOCCTAHOBHTEIBHBIX PEAKIUN IMOCPEICTBOM COCTABICHHS DJIEKTPOHHOTO
OanaHca 3TUX peakiui
1.5 IIPOBOJIUTH PAacuU€Thl 0 YPABHEHUIO XUMUUECKOM peakuuu
2 ITo Temam: «HemeTasbl u X coequHEHUs» U «MeTaibl U UX COSAMHEHUS
21 XapaKTepu30BaTh (ONMUCHIBATh) OOLIME U CIEU(PUUECKHE XUMUYECKHE fBOfICTBa MPOCTBIX M CIOKHEIX BELIECTB,
MOJITBEPXK/1asi ONMCAaHUE IPUMEPaMH MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUH COOTBETCTBYIOLIMX XMMUUYECKHX PEAKIIUN
29 COCTaBJIATh YPAaBHEHHs pEaKUMH, MOATBEP)KIAIOIIMX CYIIECTBOBAHME I'€HETHUYECKOW CBS3UM MEXIy BeIleCTBaMHU
pa3IUYHbIX KJIACCOB
23 NpOrHO3HPOBATH CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOKHOCTH INPOTEKAHHsI XMMHUYECKHX
IIPEBpAILEHUI B PA3JINYHBIX YCIOBUSX
ClIeZIoBaTh IpaBUIaM IOJb30BAHUS XMMHMUYECKOW MOCYAO0H U J1aGOpaTOpHBIM 00OpYJOBAHUEM, a TaKKe IpaBUIIaM
2.4 oOpalieHus ¢ BelecTBaMi B COOTBETCTBUM C MHCTPYKLUSMU IO BBIIOJHEHUIO Ja00OPATOPHBIX XUMHUYECKUX OIBITOB
10 MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB (AMMHUAKa M YIIIEKUCIIOro ra3a)
IIPOBOJIUTH PEAKLINH, IOATBEPIKIAIOIINE KaUeCTBEHHBIM COCTAaB PAa3IMUHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM
2.5 XJopua-, Opomua, Moauz, KapOoHat, docdar, cunmkar, cynb(ar, TMIAPOKCUAMOHBI, KaTHOHBI aMMOHUS, HOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB
3 ITo Teme: «XUMHS U OKpYKAIOLIAs Cpesiay
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XUMHdeckux noHstuid: I[1/IK BerecTBa; Koppo3usi MeTaJIoB
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3.2

MPUMEHSITh OCHOBHBIC OTIEPAIlMM MBICIUTEIBHON ICSITENFHOCTH — aHAM3 M CHUHTE3, CpaBHEHHE, O00OOIICHHE,
CHUCTEMAaTHU3alMIO, BbISIBICHUE IIPUYMHHO-CIICICTBEHHBIX CBA3CH — JUJIl U3YYECHUSI CBOMCTB BEUIECTB U XMMUYECKUX
peakiuii; €CTECTBEHHOHAYYHbIE METOJbl MMO3HAHUS — HAOIOJIEHWEe, W3MEPEHHUE, MOJICITUPOBAHKE, DKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

HepBOHaLIaJ'II)HBIe XUMHNUYECCKHUEC ITOHATUA

11

[Ipenmer xumuu. Ponb XUMUM B KU3HU YeJIOBEKAa. XUMUS B cucTeMe HayK. Tena u BemiectBa. @U3HYECKHE CBOMCTBA BEIIECTB.
ArperaTHoe COCTOSIHHE BEUIECTB

1.2

[Tonsatue o meTo1ax mo3HaHus B XUMUU. YucTeie BemecTBa U cmecu. CrmocoObl pa3esieHust cMeceit

1.3

ATOMBI U MOJIEKYJbl. XUMUYECKHE IEMEHThl. CHMBOJIBI XMMHUUYECKUX 3JIEMEHTOB. [IpocThie U Ci0KHBIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE

1.4

Xumunyeckas popmyna. BareHTHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAs
aToMHas Macca. OTHOCUTeNIbHAsI MOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XMMUYECKOTO 3JIEMEHTa B COEJMHEHUN

1.5

KonnuectBo BemectBa. Mosb. MossipHasg Macca. B3auMOCBsI3b KOJIMYECTBA, MACChl M YKCIIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuéte mo GopmynaM XUMHUYECKUX COCTUHEHHI

1.6

OuznyecKkue U XUMHUYECKUEe SBIECHUS. XUMHUUYECKash peakius U e€ Mpu3HaKu. 3aKOH COXpPaHEHHS MacChl BEIIECTB. XUMHUYECKHE
ypaBHeHus. Knaccudukaims XuMU4ecKuX peakiuil (CoeAMHEeHUs, Pa3JIOKEeHUs, 3aMelIeHHs], 0OMEHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYIOH, C IpaBUIaMH pabOTHI B TA0OPATOPHH U TIpUEMaMu 0OpaieHUs
¢ 1a00paTOPHBIM 000PYIOBAHHEM, H3YUCHHE U OTIMCAHUE (PU3UICCKUX CBOMCTB 00Pa3I0OB HEOPraHUYECKUX BEIIECTB, HAOIIOICHHE
¢u3nveckux (TUIABJICHUWE BOCKA, TasHHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUTICHHE W KOHJICHCAIIMS BOJBI) U XHMHUYECKHX
(ropeHue cBeuw, MPOKAIMBAHUE MEIHOW TMPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHCIOTOMN) SIBICHUM, HAONIOJICHHE W OIHMCAHKE
MPU3HAKOB MPOTCKAHMSI XUMHUYECKUX PeaKimii (pa3lioKEHHE caxapa, B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJIOPUIOM Oapws,
paznoxxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoaelcTBUE Xkene3a ¢ pactBopoM conu Meau(ll), nydenue cnoco6os
paszesneHus cMecel (C TOMOIIBI0 MarHuTa, GUILTPOBAaHKE, BhIAPUBAHUE, TUCTUILISIIHS, XpoMaTorpadus), IPOBEICHHE OUYUCTKH
MOBapEHHOM COJIM, HAOJIOJICHUE M ONMCAHUE PE3yJbTaTOB MPOBEACHUS OIBITA, HIUTFOCTPUPYIONIETO 3aKOH COXPAaHEHHS MAacChl,
CO3/1aHNe MOJIesIel MOJIeKY (IIapOCTEPKHEBBIX)

Baxueiiine MPEACTAaBUTCIIM HCOPIraHNYCCKHUX BCIICCTB
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2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciaopona — 3ieMeHT M mpocToe BemecTBo. HaxokaeHue KHUCIopoda B MPHPOJIE,
¢du3nveckrue 1 XUMHUYECKHe cBOMCTBa (peakuuu roperns). Oxcunel. Ilpumenenne kucnopona. CriocoOsl mMorydeHus KUCIOPOa B
nabopaToprH U MPOMBIIUIEHHOCTH. KpyroBopoT kucioposa B npupojie. O30H — aJuIOTporHas MOIU(HUKALKS KACIOPOaa

2.2

TennoBoit 3 ekt XUMUIECKOH peakIii, TEPMOXUMHUECKIE YPAaBHEHHSI, K30~ U SHIOTEPMUYECKUE peaKiy. TOIINBO: Yroib U
MeTaH. 3arps3HEHUE BO3yXa, YCHIICHHE MAaPHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bomopon — anemeHT u mpocTtoe BemniecTBo. HaxoxneHne Bogopoa B pupoie, GU3MUecKue U XHMHUECKHE CBOMCTBA, IPUMEHEHHE,
crocoObI nosrydeHus. KucioTsl u cosm

2.4

MouisipHbIii 00BEM Ta30B. Pacu€Thl N0 XUMHUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBOMCTBA BOAbL. Bonma xak pactBopurens. PacTBopsl. HackllieHHbIE M HEHACHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH
BEIECTB B BoJie. MaccoBast 107151 BEIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpPOB B Ipupojae U
B JKU3HU 4enoBeka. KpyroBopoT BoJibl B pupoje. 3arpsisHeHne NpUpoIHbIX Boa. OXpaHa v 04YKCTKA IPUPOIHBIX BOJL

2.6

Knaccudukanus nHeoprannueckux coenunenuil. Oxcuapl. Kiaccuukanus okcuaos: coieoOpasyromine (OCHOBHbIE, KUCIOTHEIE,
am@oTepHble) U HecosieoOpasyromue. Homenknatypa okcnnos. dusndeckue U XMMHUYECKHE CBOMCTBa okcuzoB. [lomydeHue
OKCHJ0B

2.7

OcHoBanus. Knaccudukanus ocHoBaHMil: mIEnNo4Yn U HepacTBOpUMble ocHOBaHMS. HoMeHknaTypa ocHoBaHuil. dusnueckue u
XUMHUUYECKHE CBOMCTBA OCHOBaHUM. [lomydenne ocCHOBaHUI

2.8

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. Ou3ndeckue U XUMHUYECKUE CBOMCTBA KUCIOT. Psiim akTHBHOCTH
metaiuioB H.H. bekerosa. [lonydyenue kucinor

2.9

Cosn. Homenkiarypa cosieil. @uzndeckrue U XuMU4ecKue cBorcTBa coiei. [lomyyenne coneit

2.10

I'enetnyeckas cBSI3b MCXKAY KlIaCCaMH HCOPraHUYCCKUX COC,Z[I/IHGHI/Iﬁ
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XUMHUYECKUH HKCIEPUMEHT: KAUYeCTBCHHOE OIPEICIICHUE COJIEPKAHUS KHUCIOpOoJia B BO3JIYyXe, MOJy4YeHHE, CcOOUpaHue,
pacro3HaBaHWEe M M3y4YCHHUE CBOWCTB KHCIIOpOJa, HAOJIOJCHUE B3aMMOJICHCTBHS BEIIECTB C KHUCIOPOJAOM U  YCIOBHS
BO3HUKHOBEHUS U MPEKpAIICHUs TOpeHus (TIoXkapa), 03HAaKOMJICHHE ¢ 00pa3liaMu OKCUIOB U OTIMCAaHUE MX CBOMCTB, MOJy4YCHUE,
coOupanue, pacrio3HaBaHUE ¥ U3y4deHHE CBOMCTB BO0POIa (TopeHue), B3auMoaerictere Bogopoa ¢ okcuaoM menu( 1) (Bozmoxuo
WCIIOJIb30BAHUE BHJICOMATEPUAIIOB), HAOJIIOJICHHE OOpa3llOB BEIICCTB KOJUYECTBOM | MOJIb, HCCIICIOBAaHUE OCOOCHHOCTEH
pacTBOPEHHUsT BEIICCTB C pa3IMYHONW PAcTBOPUMOCTBIO, IPUTOTOBICHHE PACTBOPOB C ONpEACIEHHON MAacCcOBOW JI0JieH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeTaUIaMU (HATpUEM M KajblMeM) (BO3MOXKHO HCIIOJIB30BAHHE
BUJICOMATEPUAIIOB), OINPEICIICHUE PACTBOPOB KHUCJIOT M IIEJOYEH C TIOMOIIBI0 HWHIUKATOPOB, HCCIEIOBaHHE 00pa3IoB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOMIOIeHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B paCTBOPAX KUCIOT U IIENOUeH,
u3ydyeHue B3aummojeiicTBus okcuaa menu(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C METalllaMH, peakiuii HeUTpanu3aiuu,
MOJTy4eHUE HePAaCTBOPUMBIX OCHOBAHUH, BHITECHEHHE OJJHOTO METaJlIa JPYTUM U3 PACTBOPA COJIH, PEIICHHE IKCIIEPUMEHTATBHBIX
3a/a4 1o Teme «BaxHeire Kacchl HEOPTaHUYECKUX COSUMHEHUI
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[Tepuoanueckuii 3akon u [lepuoanueckas cuctema xumuueckux anemeHToB .M. Menneneesa. CtpoeHne aroMoB. XUMUYECKas
cBs13b. OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC PEAKIIUU

3.1

[lepBble MOMBITKM KIACCH(PHUKANNNA XUMUYECKAX dJIeMeHTOB. [loHsATHE O Tpymmax CXOTHBIX JJIEMEHTOB (ILEIOYHBIE U
HIEJI0YHO3EMENbHBIE METAJUIbI, TAJIOTEHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yroT aM(OTepHBIE OKCUIBI M THIPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. Ilepmogmueckass cucrema xumuueckux dneMeHToB J[.MI. MenaeneeBa. KopoTkonepuonHas u
JuHHOTIeproHass ¢GopMmel [leproamueckoit cuctembl xumudeckux snemeHToB J[.M. Mennaeneesa. I[lepuonsl u Tpymimbl.
DU3NYECKUN CMBICT TOPSIAKOBOIO HOMEPA, HOMEPOB NEPUOA U TPYIIIBI AIEMEHTA

3.3

Crpoenne atomoB. CoctaB aromubIx snep. M3orombl. JnekTpoHsl. CTpoeHuE 3JIEKTPOHHBIX 000JI0UYEeK aTOMOB mepBbIX 20
xuMHueckux sneMeHToB llepmoamueckoin cucremsl .M. MenneneeBa. XapakTepuUCTHKAa XUMHYECKOIO 3JIEMEHTA IO €ro
noJioxkeHuto B [lepuonnueckoit cucreme .M. Menpaeneena

3.4

3aKOHOMEPHOCTU U3MEHEHHUS paJlyca aTOMOB XUMHUUECKUX IEMEHTOB, METANINYECKUX U HEMETANIMYECKUX CBOMCTB 10 IPYyIIaM
n nepuonam. 3HadeHue [lepnoaumueckoro 3akoHa u [lepmoanuecko CUCTEMBI XUMHUYECKHUX JJIEMEHTOB ISl Pa3BUTHS HAYKU U
npakTtuku. J[.V1. MeHeneeB — y4€HbIN U IPAKIAHUH

3.5

Xumunyeckas cBs3b. KoBasieHTHas (MOJsIpHAs U HEMOJIIPHAs) CBSI3b. DIEKTPOOTPULIATEIIbHOCTh XUMUYECKUX 371eMeHTOB. oHHas
CBSI3b

3.6

Crenenpb okuciaceHUs. OKHCIUTEIHEHOBOCCTAHOBUTEILHBIC pEaKIuu. Hpoueccm OKHCJICHMS M BOCCTaHOBICHHA. OKHUCIMTEIN U
BOCCTAaHOBUTCIIN

3.7

XUMUYECKUH SKCIIEPUMEHT: H3y4eHHEe OOpas3I[0B BEUIECTB META/NIOB M HEMETAJIOB, B3aUMOJEHCTBUE THUAPOKCHAA IUHKA C
pacTBOpaMu KHUCIIOT U IIeJI0Ueid, MPOBEICHIE ONBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
(ropeHue, peakliy pa3iokKeHUs, COCAMHEHUS)

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT CO/IePKAHUS

1

BeniecTBo n xuMuueckas pcaKnuusi. HOBTOpeHI/Ie

11

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CHUCTCMAa XHMMHUYCCKHUX JJICMCHTOB Z[I/I Menpeneena. CTpOCHI/Ie aTOMOB.
3aKOHOMepHOCTH B M3MCHEHHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IICPBLIX TpéX nepuoa0B, Kajinusd, KaJIbIIUA U UX COCI[I/IHCHI/Iﬁ B
COOTBCTCTBHH C ITIOJIOXKCHHUECM 3JICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpOCHI/Ie BEIIIECTBA: BUALI XUMHUYECKON CBSI3U. THIBI KPpHUCTATNINYCCKUX peIlIéTOK, 3aBUCHMOCTh CBOMCTB BEIIlECTBA OT THIIA
KpHCTaHHquCKOﬁ peI_HéTKI/I U BHAA XHMHUYECKOM CBS3H. KJ'IaCCI/I(I)I/IKaL[I/IH U HOMCHKJIaTypa HCOPraHMYCCKHUX BCIICCTB
(MG)KI[YHapOI[HaH u TpI/IBI/IaJ'IBHa}I). XUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX
COG,[LI/IHGHI/II\/’I, IFCHCTUUCCKAA CBA3b HCOPTraHNMYCCKUX BCIICCTB
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1.3

Knaccugukanus XuMU4ecKUX peaknuid Mo pa3InyHbIM MpU3HaKaM (M0 YKCITy M COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEIECTB, 10
TeroBoMy 3(hdekTy, 1Mo H3MEHEHHIO CTENeHEH OKHUCICHHS XUMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO Y4YacTHIO
KaTajau3aTopa). OK30- U SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMUYECKUE ypaBHEHUs. [IoHATHE O CKOPOCTH XMMHUYECKON PEaKLIMU

14

ITousrue 00 06paTI/IMI)IX u H€06paTI/IMI>IX XUMHYCCKUX PCAKIUAX. IToasaTe 0 TOMOTEHHBIX U TCTCPOrCHHBIX PCAKIUAX. ITonsTue
0 XUMHUYCCKOM pPaBHOBCCHH. q)aKTOPBI, BJIMAIOIIKUEC HA CKOPOCTH XUMHUYCCKON PCaAKIUHU U IMOJIOKCHUC XUMHUUYCCKOT'O PaBHOBCCHA

1.5

OKHCIIUTENHEHO-BOCCTAHOBUTENIHHBIC PEAKIIUU, SJICKTPOHHBIN 0aaHC OKUCIUTEIBHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBlieHHne
YpaBHEHUN OKUCIUTEIHFHO-BOCCTAHOBUTENBHBIX PEAKIIMI C HCTIOJIB30BAaHUEM METO/1a SJIEKTPOHHOTO OajaHca

1.6

Teopust >MEKTPOIUTUUECKON IUCCOLMALMU. DIEKTPOJIUTHI U HEDNEKTPOJUTHl. KaTHOHBI, aHMOHBI. MexaHu3M JucCoLMalUn
BEILECTB C pa3IMYHbIMU BUAAMH XUMUYeCcKOU cBsi3u. Crenenp nuccounannu. CUIbHBIE U Clla0ble AIEKTPOIUTHI. Peakiiuu noHHOTO
oOMeHa. YcnoBHs NMPOTEKaHUs peakuil MIOHHOrO OOMEHa, MOJHbIE M COKpAlEHHbIE MOHHBIE ypaBHEHHUs peakiuil. ColicTBa
KHCJIOT, OCHOBAaHUH U COJIEH B CBETE IMpPEJICTaBICHUI 00 AyeKTpoauTHdYecKor aucconuaniy. KauecTBeHHbIE peakiuy Ha UOHBI.
[TonsiTue o ruapoU3e coei

1.7

XUMHYeCKUi OKCIIEPUMCHT. O3HAKOMIICHHUEC C MOACIIIMH KPUCTATNIMYCCKUX peH_IéTOK HCOPraHM4YCCKUX BCHIECCTB — MCTAJLUIOB U
HeMeTa)uioB (TpaduTa W anMasa), CJIOKHBIX BEIIECTB (XJIOpHIa HATPHs); UCCIEAOBAHHE 3aBHCHUMOCTH CKOPOCTH XHMHYCCKON
peaknmuu OT BO3ACHCTBHS PA3IMYHBIX (PAKTOPOB; WCCICIOBAHUE DIEKTPOTPOBOJHOCTH pPACTBOPOB BEIIECTB, IpoIecca
IMCCOIMANMU  KHCJIOT, IIeJo4Yed W coyieii  (BO3MOXKHO HCIOJBb30BAHWE BHICOMATEPUANIOB); TPOBEICHHE OIBITOB,
WUTFOCTPHUPYIOITUX TIPU3HAKK ITPOTEKaHUS peaKIuii HOHHOTo oOMeHa (00pa3oBaHue 0CaiKa, BBIJICIICHHUE Ta3a, 00pa30BaHKE BOJIBI);
OTBITOB, HJUTIOCTPUPYIOIINX TIPUMEPHl  OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX pPEaKIUi (TOpeHHe, pEeakIuu pasJioKeHus,
COCIIMHEHUS); PACMO3HABAHWE HEOPraHWYECKUX BEIIECTB C TOMOIIBI0 KAYeCTBEHHBIX pEaKIUii Ha HWOHBI;, pEIICHHE
OKCIIEPUMEHTAIBHBIX 33724

Hemeranner u nx COCAMHEHUA

2.1

O6H_[a${ XapaKTCPpUCTHUKA I'aJIOTCHOB. OcoOeHHocTH CTPOCHH aTOMOB, XapaKTCPHBIC CTCIICHU OKHUCIICHUS. CTpOGHI/Ie n (bI/ISI/I‘IeCKI/Ie
CBOMCTBA IMPOCTBIX BEHIECCTB — TIaJIOI'CHOB. XuMHYeCKHEe CBOMCTBAa Ha IIpuMEpe Xiaopa (BSaHMOHeﬁCTBHe C MCTaJlllaMH,
HEMETAlJIaMU, H_ICJ'IO‘IaMI/I). XJ'IOpOBOI[OpOI[. Comnsuaas KHCJI0Ta, XUMHNYCCKHC CBOﬁCTBa, IMOJIYYCHHUE, IPUMCHCHHC. HeﬁCTBHe XJIopa
" XJIOPOBOAOPOAd Ha OpraHu3M 4YCJIOBCKA. Baxueimue XJIOpHUAbI U UX HAXOKJACHHUC B IIPUPOAC

2.2

O6mas xapakTepuctuka eMeHToB VIA-rpymmbsl. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue
U (pU3HUECKUe CBOICTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPbl. AJUIOTPOIHbIE MOAU(DUKAIINK KUCIOPOAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOIOPO, CTpOCHHE, PU3NUECKHE U XUMUYECKHE CBOICTBA. OKCUIBI Cephbl KaK MPEICTaBUTENH KUCIOTHBIX
okcuaoB. CepHasi KUCIOTa, PU3NUYECKHIE U XUMHYECKHE CBOMCTBA (00IIMe Kak MpeACTaBUTENS Klacca KUCIOT U CeU(pUIECKHe).
XUMUYECKUE PEaKIINH, JIeXKAIIHME B OCHOBE MPOMBIIIIIEHHOTO crioco0a moyrydeHus: cepHoi kucnothl. [Ipumenenue. Conu cepHoit
KHCITIOTBI, KaueCTBEHHAs peakius Ha cyiabdar-uoH. HaxoxneHnue cepsl U €€ COeUHEHH B MPUPOJIE. XUMUYECKOE 3arps3HEeHHE
OKpY)KaloIleld cpeabl COCAWHEHUSMU cephbl (KUCIOTHBIE MO, 3arps3HEHHe BO3AyXa H BOJOEMOB), CIOCOOBI €ro
MPEAOTBPAILLIECHUS
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2.3

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC CTEIIEHU OKHUCICHHUS. A30T,
pacmpocTpaHeHue B pupoae, pusndeckne u XuMu4eckrne cBoiictBa. KpyroBopoT azora B mpupojie. AMMHAK, ero (pusnueckue u
XUMUYECKHE CBOMCTBA, MoJiyueHue u npumeHeHue. Conu aMMOHHS, UX (PU3NYECKHEe M XMMHYECKHE CBOMCTBA, MPUMEHCHHUE.
KauecTBeHHas peakiys Ha HOHBI aMMOHHUS. A30THasI KUCIIOTa, ¢€ TIOJMy4YeHHe, PU3NIEeCKre U XUMHUYSCKIE CBOMCTBA (00IIHe KaK
MpEeACTaBUTENS Kilacca KUCIOT M crenuduueckue). Mcmonp3oBaHne HUTPATOB U COJIEH aMMOHHUS B KadeCTBE MHUHEPATbHBIX
ynoOpeHuii. XMMUYEeCKOe 3arpsi3HeHNUE OKPYKAIOIICH Cpeibl COSAMHECHUSIMHU a30Ta (KUCIOTHBIC JTOKIH, 3arpsS3HEHHUE BO3yXa,
TOYBBI ¥ BOJIOEMOB)

24

®ochop, amnorponneie Moaudukanuu docdopa, duznueckue U xumuueckue cpoirictBa. Oxcun docdopa(V) u pochopnas
KHCII0Ta, (PU3HUECKHEe U XUMUYECKHE CBOMCTBA, nonydyeHue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPAIbHBIX YA0OpEeHU

2.5

O6mas xapakrepuctrka 31eMeHToB |V A-rpymimbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. YTIepo,
JUIOTPOTIHBIE MOAU(PUKALIMK, PACIPOCTpaHEHHE B MPHUpPOJE, PU3MUECKHEe U XUMUYECKHe cBoicTBa. AncopOuus. Kpyrosopot
yraepoja B npupojae. OKcuipl yriepoja, ux Gpusndeckue U XMMUYeCKHe CBOICTBA, IEHCTBUE HA KHUBbIE OPraHU3MBI, TIOJTy4eHUE
Y TIPUMEHEHHE. DKOJIOTUUECKHE TTPOOIeMBbI, CBsA3aHHbIe ¢ okcuoM yriepoaa(lV); runoresa rio0anpHOTO MOTEIJICHUS KIIMMATa,
NapHUKOBBIA 3¢ ¢dekT. YronapHas KHUCIOTa U €€ COJIM, UX (PU3MYEeCKHe M XUMUYECKHE CBOICTBA, MOJyuY€HHE U MPUMEHEHHUE.
KauecTtBenHnas peakuus Ha kapOoHaT-uoHBbI. lMcronb3oBaHue KapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
X03s1iicTBE

2.6

[lepBoHauanbHbIE TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSX yriepojaa (MeTaH, 3TaH, 3TUJIeH, alleTHIIeH, 3TaHOJI,
TIIMLEPUH, YKCycHas Kuciota). x coctaB u xumuyeckoe crpoeHue. [loHsTHe 0 OMONOTHYECKH BaXKHBIX BEIIECTBAX: KHUPAX,
Oenkax, YriieBoJax — U UX POJIM B JKU3HU 4yesoBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKMX U HEOPTaHUYECKUX COEeTMHEHU I

2.7

Kpemnunii, ero ¢usnueckrue u XUMHUUYECKHE CBOWMCTBA, MojydyeHWe W npumeHeHue. CoenuHeHus KpeMHus B mpupoze. OOmiue
npeacraBieHuss o6 oxcuae kpemHus(lV) m kpemuHmeBoil kucinore. CHIMKATBl, WX MCIOJIB30BAaHUE B OBITY, MEIUIIMHE,
MPOMBIIUICHHOCTH. BaKHeWIe CcTpouTeIbHbIE MaTepHajbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, »eie300eToH. [IpoGiemsr
0€30I1aCHOTO MCIIOJIb30BaHMSI CTPOUTEIBHBIX MATEPUAIIOB B TIOBCETHEBHOW YKU3HU

2.8

XUMHUYECKUI SKCIEPUMEHT: H3ydyeHHe OOpa3loB HEOPraHWYECKUX BEILIECTB, CBONCTB COJITHOW KHUCIIOTBHI; IIPOBEAECHUE
KayeCTBEHHBIX peaklUil Ha XJIOPUI-MOHBI M HaOIIO/EHHE NMPU3HAKOB MX MPOTEKaHMS; ONBITHI, OTpaxkaroumue (U3N4YecKue U
XUMUYECKHUE CBOWCTBA raJIONEHOB U X COeIMHEHMH (BO3MO>KHO HCIOJIb30BAHUE BUICOMATEPUAIIOB); O3HAKOMJIEHUE € 00pa3liaMu
XJIOPUI0B (raJIOT€HU/IOB); 03HAKOMJIEHHE C 00pa3liaMu cepbl U €€ COeIMHEHUSIMU (BO3MOKHO MCII0JIb30BaHUE BUI€OMATEPUATIOB);
HabJro/ieHue rmpoliecca 00yriaMBaHUs caxapa HOJ JAEHCTBHEM KOHIEHTPUPOBAHHOW CEPHOM KHMCIOTHI; M3y4EeHHE XMMHYECKHX
CBOMCTB pa30aBiIeHHON CEpHOM KHCIOTHI, MPOBEJCHUE KAUECTBEHHOM peaklUH Ha cyiab(paT-uOH U HaOJIro/eHUe MpH3HaKa eé
MPOTEKaHMsI; O3HAKOMJIEHHE C (U3MYECKUMHU CBOWCTBAMM a30Ta, ¢ochopa M UX COCAUHEHUH (BO3MOXHO HCIOJIb30BAHUE
BUJIeOMaTepUalIoB), 00pa3iaMu a30THBIX M (hocOpHBIX yI0OpeHuil; moiydeHue, coOupanue, paclio3HaBaHUE U U3y4eHHE CBOUCTB
aMMMaKa; MPOBEJCHUE KAaueCTBEHHBIX PEaKUUH Ha MOH aMMOHUS M (ocdaT-HOH W U3ydeHHE NPU3HAKOB HMX NPOTEKAHUS,
B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIJIOTHI ¢ MeJlbl0 (BO3MOKHO HCIIOJIb30BaHHE BHUAECOMATEPHAIOB); M3yYEHHUE
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MoJIeNiel KPUCTAIUTMYECKUX PemETOK anMasa, rpaduta, GyuiepeHa; 03HAKOMIIGHHE C IMPOIECCOM aICOpPOIMH PacTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa; MOJydeHHE, COOMpaHue, paclo3HABaHUE U W3YYCHUE CBOWCTB
YIIICKUCIIOTO Ta3a; MPOBEJICHNE Ka4eCTBEHHBIX PEaKIuii Ha KapOOHAT- M CHIIMKAT-UOHBI U M3YYCHUE MPU3HAKOB MX IMPOTCKAHMUS,
O3HAKOMJICHHE C MPOJYKUHMEH CHIIMKATHOW MPOMBILUICHHOCTH; PEIICHHE SKCIEPUMEHTAIBHBIX 33Ja4 1o TeMe «Baxueimmue
HEMETaJJIBl U UX COCINHECHUS)

Merannsl 1 ux COCINHCHUA

3.1

OOmiasi XapakTepUCTHKAa XMMHYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHMM HMX mojoxeHus B Ilepuonmdeckoil cucreme
xumuueckux 3aemeHToB /.M. MenzaeneeBa u crpoenus atoMoB. CTpoeHre MeTaioB. MeTtannudeckasi CBsI3b U MeTajIndecKast
KpUCTAJIIINYECKAsl peIETKa. DIEKTPOXUMUYECKUH Psil HAlIPsHKEHUM METaJlJIoB

3.2

duznyeckue U XUMHUYECKHe cBoiicTBa MeTaysioB. OOmme crnocoObl moiaydyeHus MmetaioB. IloHsTue o kKoppo3um MeTaios,
OCHOBHBIE CIOCOOBI 3alIUTHI UX OT Koppo3uu. CrjiaBbl (CTallb, YyryH, AIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH

3.3

[[lenounbie MeTauibl: nosioxkenue B [leproanueckolt cucteme xuMudeckux sneMeHToB [[.M. MenzaeneeBa; cTpoeHUE UX aTOMOB;
HaxoXxaeHue B npupoje. Puznueckrue 1 XMMHYECKHEe CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKCUIbl ¥ THAPOKCUABI HATPUS U
Kajaus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COG)II/IHGHI/II\/II

3.4

[[lenoyHO3eMeNbHBIE META/UIBl MAarHWM W KadblWi: mosiokeHue B llepumoandeckolt cuctemMe XuMHUYECKUX anemeHtoB [I.M.
MenpeneeBa; CTpoeHHE HMX aTOMOB; HaxoXJeHue B mnpupoje. Du3mdyeckne M XUMUYECKHE CBOMCTBA MarHus W KaJbITHS.
Baxxneiimme coequHeHns Kby (OKCHI, THAPOKCUT, COJN). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMmuHMiA: onoxkenue B [lepuonnueckoi cucteMe xumudeckux anemeHToB J.M. MenneneeBa; cTpoeHHe aTomMa; HaX0K/ICHUE B
npupoie. Du3nyecKue U XUMUUYECKUE CBOWCTBA ATFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCH A ATFOMUHUS

3.6

Kenezo: nonoxxenue B [lepuonnueckoil cucreme xumuyeckux aiementoB .M. MeHnaeneeBa; cTpoeHHEe aTOMa; HaXOXKJICHHE B
npuposie. Pusnyueckue U XMMHYECKHE CBOMCTBA kene3a. Okcuabl, ruapokcuanl U comu kenesa(ll) u xenesa(lll), ux cocras,
CBOJICTBA U MOJIy4YECHUE

3.7

XUMHUYECKUH DKCIIEPHUMEHT: O3HAaKOMJICHHME C Oo0pa3lamMi METalIOB M CIUIABOB, MX (DPU3MYECKHMMH CBOMCTBaMH; U3y4YCHHUE
pe3yIbTaTOB KOPPO3HH METAIOB (BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHUCTBHS OKCHIA
KaJbIMs M HATPUS C BOJOW (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPUAIIOB); MCCICIOBAHUE CBOWCTB JKECTKOM BOJIBI; Tpoliecca
TOPEHUS JKeJe3a B KUCIOpoie (BO3MOYKHO HMCIIOJIb30BAaHUE BUICOMATEPHAJIOB); MIPH3HAKOB MPOTCKAHUS KaYeCTBEHHBIX PEaKIUi
Ha WOHBI (MarHus, Kajublids, adroMuHms, nuHKa, sxkene3a(ll) u xenesa(lll), memu(ll); HaGmrogeHne W omMcaHWE IMPOIECCOB
OKpalllMBaHWsl TUIAMEHM WOHAMH HATPHsl, Kalusg W Kalublus (BO3MOXKHO HCIIOJIb30BAHHME BUJICOMATEPHANIOB); HCCIEIOBAaHUE
amM(pOTEepHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS U TUAPOKCHIA IMHKA; PEeIlIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Baknelinue
METaJUTBl U UX COEUHEHUS

XUMHs U OKpyKarolas cpeaa
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41 Hosble maTtepuainsl 1 TexHOJIOrUMM. BelecTBa 1 MaTepuaisl B IOBCEJHEBHOM KU3HU YeJIOBEKa. XUMMS U 310pOBbe. be3onacHoe
' MCIIOJIb30BAHUE BEIIECTB U XUMUUECKUX peakuuil B ObITy. [lepBast moMOIIb IPU XUMHUYECKUX 0)KOTAX U OTPABICHHSIX

OCHOBBI 3KOJIOTMUECKON TpaMOTHOCTH. XHMHUYECKOoe 3arpsisHeHue okpyxkaromeid cpensl IIJIK. Ponp xumuum B pemieHuun
4.2 HKOJIOTUYECKUX MpodiieM. [IpupoaHbie HCTOYHHUKH YIIIEeBOAOPOAOB (YTOJb, MIPUPOIHEINA ra3, He(Th), MPOIYKTH UX Mepepado TKH,
WX POJIb B OBITY M MPOMBINIIIEHHOCTH

4.3 XUMHUYECKUH KCIIEPUMEHT: U3yUeHHE 00pa31ioB MaTepuaioB (CTEKIIO, CINIaBbl METAJUIOB, IOJIMMEPHbIE MAaTEPHUAIIbI)

MPOBEPSAEMBIE HA OI'D 110 XUMUWM TPEEOBAHMUSI K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJILHOM
MNPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Kon o
DOBEDSEMOL0 IIpoBepsiemble TPeOOBaHMS K MPeAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHSI OCBOEHUS OCHOBHOI
TII))eﬁoll:aHI/[Sl o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanus Ha ocHoBe PI'OC

1 [IpencraBnenue:

0 TI03HABAE€MOCTH SIBJICHUW TPHUPOBI, TOHUMAHUE OOBEKTHUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH Kak
11 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHHWS, KOMIIOHEHTa OOIeH KyIbTyphl M MPAKTUYECKOW IeSATeTbHOCTH
YeJI0BEKa B YCIOBHUSAX COBPEMEHHOTO OOIIECTBA; IOHUMAaHHE MECTa XUMUHU CPEJN IPYIHX €CTECTBEHHBIX HAYK

0 HAyYHBIX METOJaX MO3HaHMsS, B TOM YHCIIE SKCIEPUMEHTAIbHBIX U TEOPETHUYECKUX METO/aX HCCIIETOBaHUS
1.2 BEIIECTB U U3YYCHUS XUMUYECKUX PEaKLUii; yMEHUE HUCII0JIb30BATh MOJENHU JUIsl OOBSICHEHHUS! CTPOCHUSI aTOMOB
1 MOJIEKYJT

0 cdepax MnpodeccUOHANBHON MAESITETbHOCTH, CBA3AHHBIX C XHUMHEH M COBPEMEHHBIMU TEXHOJIOTHSIMHU,
13 OCHOBAaHHBIMH Ha JOCTH)KEHUAX XUMHUYECKON HayKH, YTO MO3BOJIUT O00Y4arOIIUMCS paccCMaTpUBaTh XUMUIO KaK
' chepy cBoeil Oynymieil npodecCHOHAIbHONW AESTeNbHOCTH W CAeJaThb OCO3HAHHBIA BBIOOP XMMHUU Kak
POQUILHOTO NMPEAMETa MPH MEPEX0i€ HAa YPOBEHb CPEIHEro 001Iero 00pa3oBaHus

2 BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHMYECKHX 3HAaHUH H YMCHHUE IPUMCHATH CUCTEMY XHMHYCCKHUX 3HaHHI>i, KOTOpasa
BKJIKOYACT:

BOKHEHIINE XMUMUYECKHE TOHATHUS: XUMHUYECKUI ASJIEMEHT, aToM, MOJIEKyja, BEIIECTBO, MPOCTOE U CIOXKHOE
BEII[ECTBO, OJIHOPOJIHAS U HEOJHOPOAHAS CMECh, OTHOCHUTENbHbIE AaTOMHAsA U MOJICKYJIIpHAsl MacChl, KOJMUECTBO
BEIIIECTBA, MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BbEM, OKCHI, KHCIIOTa, OCHOBAHUE, COJIb (CPEIHSS), XUMUYECKas
2.1 peaxius, peakiuy COSTUHEHNUS, PeaKIIUK Pa3IoKeHUs, peaKluH 3aMeleHHs, peakiuu oOMeHa, TEIIoBOM AP PeKT
peaKkuuu, 5K30- U SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JOJISl XMMHUYECKOIO JIEMEHTa B COEIMHEHUH,
MaccoBasi 0l M MPOLEHTHAsl KOHIIEHTpAlMs BEIIECTBA B PACTBOPE, SAPO aToMa, 3JIEKTPOHHBIM CIIOM aroma,
aToMHasi  opOuTanb, paadyc  aToMa, BAJIEHTHOCTb, CTEMEHb  OKHUCIIGHHS, XUMHYECKas  CBS3b,
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JJIEKTPOOTPULATENILHOCTD, IOJIAPHAs U HEINOJIApHAs KOBAICHTHAs CBA3b, MOHHAs CBS3b, METAJUIMYECKAs CBS3b,
KpUCTAJUIMYeCKasl peIETKa (ATOMHAs!, HOHHAsA, METAJNINYECKas, MOJIEKYJIIpHasi), MIOH, KATUOH, aHWOH, JJIEKTPOJIUT
U HEIIEKTPOJUT, JIEKTPOJIUTUYECKAas  JUCCOLMALMSA, PEAKUMd HMOHHOIO  OOMEHA,  OKUCIUTEIbHO-
BOCCTAHOBMTEJBHBIC DPEAKLUU, OKUCIUTEIb M BOCCTAHOBUTENb, OKUCICHHE M BOCCTAaHOBJICHHE, JJIEKTPOIIM3,
XMMHUYECKOE paBHOBECHE, 0OpaTUMble U HEOOpAaTHMBbIE peaKlUH, CKOPOCTh XMMHUYECKON peaKlMy, KaTajlu3aTop,
[TJIK, xoppo3usi METAJIIOB, CILUIABBI

OCHOBOITOJIArarolNe 3aKOHbI XMMHUU: 3aKOH COXPAHEHUs MAcChl, nepuoandeckuii 3akon [I.11. Menpaeneesa, 3akoH

2.2 MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTApPO
2.3 TEOPUH XUMHUHU: aTOMHO-MOJIEKYIISIPHAST TEOPHSI, TEOPHS AIMEKTPOITUTUIESCKON TUCCOITUAIINN
3 Brnagenne ocHOBaMU XMMHUYECKOW TPAMOTHOCTH, BKITFOUAOIIEH
YMEHHE PaBUIIHHO MCIIOJIb30BaTh M3YUYEHHBIE BEIIECTBA U MATEpPHAJIbl (B TOM YHCIIe MHUHEPAIbHBIE YI0OPEHHS,
METaJUTBI ¥ CIIJIaBbI, IIPOIYKTHI IIEPepabOTKH MPUPOTHBIX HCTOYHUKOB YTIICBOIOPOIOB (YIIIsi, IPUPOIHOTO Ta3a,
3.1 He(dTH) B OBITY, CETLCKOM XO3SIMICTBE, HAa IPOM3BOICTBE U MOHUMAHHUE 3HAYEHUS )KUPOB, OCJIKOB, YIIIEBOJIOB IS
OpraHu3Ma 4YesloOBeKa,; yMEHHE MPOTHO3WPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IIPOIECCOB HA OPraHU3M
YeJI0BEKa W OKPYKAIOIIYIO IPUPOTHYIO CPETY
3.2 YMEHHE WHTErpUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUSMHU JPYTrUX y4eOHBIX IPEIMETOB
33 HaJM4ue OMbITa padOThI C pa3TUYHBIMU UCTOYHUKAMH UH()OPMALIMH 110 XUMUHU (HayYHAsl ¥ HAYYHO-TTOMYJIsIpHast
' JIUTepaTypa, CJIOBapu, CIPaBOYHUKHU, HHTEPHET-PECYPCHI)
34 yMeHHE 00BEKTHBHO OLIEHUBATh UH(POPMAIIHIO O BELIECTBAX, UX MPEBPAIICHUIX U TPAKTHUECKOM PUMEHEHUH U
YMEHHE HCII0JIb30BaTh €€ JJisl pelieHus yueOHO-TI03HaBaTeNbHBIX 3a/1au
Bnagenue ocHOBaMM MOHATUWHOTO ammapara W CHUMBOJHYECKOTO $3bIKa XMMHHU Ui COCTaBIICHHUS (OpMYI
4 HEOPraHMYECKHX BEIIECTB, YPAaBHCHUN XMMHUYECKUX PEaKIUii; OCHOBaMH XuMHu4deckoi HomeHkiarypsl (IUPAC
Y TPUBUATILHON)
YMeHue o0bSICHATH CBSA3b MOJIOKEHHUs dNeMeHTa B [lepuoauueckoii cucteMe ¢ YMCIOBBIMU XapaKTePUCTUKAMU
5 CTPOEHUSI AaTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3aps] sApa, 00Iee YICIo EKTPOHOB), paclpeielIeHueM
AJIEKTPOHOB I10 YHEPTETUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAIUS U KaJIbIUs
[IpencraBienre 0 MEPUOAMYECKON 3aBUCUMOCTH CBOWMCTB XHMHUYECKHX DJJEMEHTOB (paauyc aroma,
6 ANIEKTPOOTPHUIATENLHOCTD), TPOCTHIX U CIOKHBIX BEIIECTB OT MOJIOKEHHUs 3NieMeHTOB B [leproauueckoii cucreme
(B MaJIbIX IEPUOAAX M TJIaBHBIX MOATPYIIAX) U AIEKTPOHHOTO CTPOEHHS aToMa
7 YMmeHue Ki1accuuIpoBaTh:
7.1 XUMHUYECKUE FITEMEHTBI
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7.2

HCOPraHMYCCKUC BCIICCTBA

7.3 XMMHMUYECKUE PEAKIINU
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BH/JI XUMHUYECKOU CBSI3U M THUIT KPUCTATMYECKON CTPYKTYPHI B COCTUHEHUSIX
8.3 XapakTep cpebl B BOAHBIX PACTBOPAX BEUIECTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTETh K BOCCTAHOBHTEITH
9 YMeHue XapakTepru30oBaTh (PU3MUeCKre U XUMHYECKUE CBOWCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, Tpadut, aiMa3, KpeMHHH, a30T, Gocdop, cepa, XJop, HATPH,
KaJIWi, MarHui, KaJbIIui, A TFOMAHAN, KEJIe30)
CJIOXHBIX BEIIIECTB, B TOM YHUCJIC UX BOJAHBIX PACTBOPOB (BOJIa, aMMHAK, XJIOPOBOJIOPO/I, CEPOBOJAOPO, OKCHIIBI U
92 ruapokcu bl MetayuioB |-I1A rpymn, amromunus, meau (1), nunka, sxenesa (11 u 1), okcunsr yraepona (11 u 1V),
kpemuus (1V), azora u dpocdopa (Il u V), cepst (IV u VI), cepuucras, cepnasi, a3otTuctasi, a3otHas, pochopnas,
yToJIbHas!, KpEMHHEBAs KHCIIOTA U UX COJIH)
MIPOTHO3UPOBATH U XapaKTepU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHMUSI, IPUMEHEHNE
9.3 BEIIECTB B 3aBUCHUMOCTH OT UX CBOWCTB, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIECHUN B Pa3IMYHBIX
YCIIOBUSAX
10 YMeHue cocTaBiIsITh MOJIEKYJISIPHbIE M MIOHHBIE YPaBHEHUS PEaKIIMii, B TOM YHCJIE:
10.1 peakIyii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XUMUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB (TPYII) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPHKIAIOIIUX TCHETUYECKYIO B3aUMOCBS3b MEXKAY HUMHU
11 VYMeHue BBIYUCIATD (TIPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa B
COEIMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ir'a3oB
114 M0 ypaBHEHUSM XHUMHYECKHUX PEAKIUi M HAXOJIUTh KOJIMUYECTBO BEIIECTBAa, 00BEM M Maccy peareHTOB WU
MPOJIYKTOB PEAKIIUU
12 Brnanenue (3HaHHE OCHOB):
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OCHOBHBIMH METOJIaMH HAay4yHOTO TMO3HaHMA (HAONIOJeHHE, U3MEPEHHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE) IMPU

12.1 M3YYCHUH BEIICCTB U XUMHUYECKHUX SIBJICHHI, yMEHHE CHOPMYIUPOBATH NMPOOJIEMYy M MPEAJIOXKUTh MYyTH €€
pelIeHus

12.2 0e30MmacHOM pabOThl ¢ XUMHYECKUMHU BEIIECTBAMH, XHMHUYECKOH MOCYI0N 1 1a00paTOPHBIM 000PYI0BaHHEM
nmpaBwiaMu 0€30MacHOTO OOpaIICHHsI C BEIIeCTBAMH, MCIOJIL3YEeMBIMU B TIOBCEIHEBHOW JKWU3HHU, MPABHIAMU

123 MOBEICHUS B LIEJISX COCPEKEHUS 37I0POBbS U (ikpyma}omeﬁ MIPUPOJTHOM Cpe/Ibl; TOHMMaHue Bpeaa (OMacHOCTH)
BO3JICHCTBUS HA KUBBIC OPTAHMU3MBI OTPEICIIEHHBIX BEIIECTB, CIOCOO0B YMEHBIICHUS M TPEIOTBPAIICHUS HX
BPEIHOTO BO3JICUCTBHUS

13 Hanwune npakTHYecKuX HaBBIKOB IJIAHUPOBAHUS M OCYIIECTBIICHUS CICTYIOIINX XUMUICCKUX IKCIIEPUMEHTOB:

131 V3YYCHHE W ONHCAaHWE (PU3MYECKHX CBOWCTB BEIIECTB; O3HAKOMJICHHUE C q)mmjeCKHMu U XHUMHYECKUMU
SIBJICHUSIMH,, OTIBITBI, WJLTIOCTPUPYIOIIHE MTPU3HAKN TPOTEKAHUS XUMHUYSCKUX PEAKITUI

13.2 M3y4eHue Croco00B pa3ieleHus] cMecein

133 MOMy"eHNE KHCTOPO/a U H3YHCHNE €ro CBOWCTB; TOJydeHHE BOJIOPOJA U M3YHeHHE €ro CBOWCTB; MOJyJYCHHE
VTIIEKUCIIOTO Ta3a U M3y4YeHHE ero CBOMCTB; MOJydeHUE aMMHaKa M H3y9YCHHE ero CBOMCTB

13.4 MPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM J0JIE PAaCTBOPEHHOTO BEMIECTBA

135 MIPUMEHEHHE WHIUKATOPOB (JEaKMyca, MeTUJIoOpamka U ¢eHoyipranenHa) A onpeeeHUsT XapakTepa Cpeibl B
pacTBOpax KUCIOT U HIesiouen
UCCTIeIOBAHUE U OMMCAaHHE CBOMCTB HEOPraHWYECKUX BELIECTB PA3IWYHBIX KJIACCOB; M3YY€HHE B3aUMOJICHUCTBUS

136 KHCIIOT C METALIAMH, OKCHIAMHU METAILIOB, PACTBOPUMBIMH 1 HEPACTBOPHMBIMHU OCHOBAHHAMH, COJUIMM; NOJTyEHHE
HEPACTBOPUMBIX OCHOBaHUIl; BBITECHEHHE OJHOIO MeTajjla JPYrdM M3 pPacTBOpa COJM; MCCIEI0BaHUE
aM(pOTEepPHBIX CBOMCTB T'UAPOKCHIOB ATIOMUHUS U IUHKA
pelleHne HKCIEPUMEHTaJbHBIX 3adad 1o TemaMm: «OCHOBHbBIE KJIacChl HEOPraHUYEeCKUX COEIUHEHMID;

13.7 «DQNeKTpoIUTHYECKas JUuccolnanusy; «BaxHelne HeMeTaulbl U UX COSAUHEHUs»; «BaxHeilne MeTamisl 1
WX COCAMHEHUS»
XUMHYECKHUE OKCIEPUMEHTHI, WUTIOCTPUPYIOLIUE TPU3HAKK TMPOTEKAHHS peakuuid HOHHOTO OOMEHa,

138 KaueCTBEHHbIC PEaKIMH Ha MPUCYTCTBYIONIME B BOJIHBIX PAaCTBOPAaX UOHBI: XJIOPHUA-, OpOMUA-, HOIUA-, CYIb(at-
, poctar-, kapOoHAT-, CUIIMKAT-aHUOHBI, TUAPOKCUI-UOHBI, KATUOHBI AMMOHUS, MarHus, KajbIHs, aJlOMUHUS,
xenesa (2+) u kenesa (3+), meau (2-+), UHKA

14 Vmenne:
14.1 MIPEJICTaBIATh Pe3yNbTaThl SKCIIEPUMEHTa B (hOpMe BBIBOJOB, JOKA3aTENbCTB, TPAdUKOB M TAOJIUIl U BBISBISATH

OMIIMPUYICCKHUEC 3dKOHOMEPHOCTHU
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14.2 YCTaHABIIMBAaTh CBSI3M MEXKJy pEIbHO HAOMIOAaeMbIMU XUMHUYECKUMHU SIBICHHSIMH U  IPOIECCaMHU,
] MIPOUCXOISIIMMHU B MAKpO- U MUKPOMHPE, OOBSICHATh IPUIMHBI MHOT000pAa3Hsi BELIECTB

HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHUS
1 [TepBoHauaIbHBIE XUMUYECKUE TTOHATHUS
11 Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus cMecei
1.2 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEeHThl. CHMBOJIBI XUMUUYECKHUX AJIEMEHTOB. [IpOCThI€ U CIIOKHBIE BEIIECTRA.
1.3 Xumndaeckas hopmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX 371eMEHTOB. CTeneHb OKUCICHHUS
14 3aKOH MOCTOSHCTBAa COCTaBa BemlecTB. OTHOcHUTENbHAas aroMHas Macca. OTHOCHTENbHAs MOJIEKYJsipHas Macca. MaccoBas H0JiA

XUMHWYECCKOT'O 3JIEMEHTA B COCAMHCHNUU

KonunuectBo BemectBa. Mousb. MosisipHast macca. MouisipHblii 00b€M razoB. B3anMocBs3b komMuecTBa, Macchl U 4Kcia CTPYKTYPHBIX

L5 €IUHUII BEIIeCTBA
16 Ouznyeckue U XUMHUYECKUE SIBICHUS. XUMHUECKas peakuus U e€ MPHU3HAKU. 3aKOH COXPaHEHUS MacChl BEIIECTB. XUMHUYECKHE
ypaBHEHUS
2 [Tepuoanueckuii 3akoH u [lepuoandeckas cucrema xumudeckux semeHToB .M. Menneneesa. CtpoeHne aTOMOB
21 [Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuyeckux siaeMeHToB .M. Menneneesa. Ilepuonpt u rpynmnel. @uzndeckuii
CMBICTT IOPSAKOBOTO HOMEpa, HOMEPOB MEPHOa U TPYIIIbI JIEMEHTa
29 Ctpoenue aromoB. CocTaB aTOMHBIX siziep. M3oTombl. DnekTpoHsl. CTPOESHHE JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX

aneMeHToB [lepuoauyeckoii cuctemsl .M. MenneneeBa

3aKOHOM€pHOCTI/I B HM3MCHEHHMHU CBOMCTB XMMHYECKHX 3JEMCHTOB IIEPBBIX TpéX NNEpUOaA0B, Kallusd, KaJlbI U (pazmyca aTOMOB,
2.3 QJICKTPOOTPULIATCIIBHOCTH, MCTAJUIMYCCKUX W HEMCTANIMYCCKUX CBOﬁCTB) n ux COC,I[I/IHGHI/Iﬁ B COOTBCTCTBHH C IIOJIOXKCHUECM
3JICMCHTOB B HepI/IO,HI/I‘IeCKOﬁ CUCTCMC U CTPOCHHUEM HUX aTOMOB

3 CtpoeHue BemecTa

31 Xumunueckas cBsa3b. KoBaneHTHas (HOJ'IHpHaH n HeHOJ'ISIpHaSI) CBA3b. SHGKTpOOTpHHaTeJIBHOCTB XUMHUYECKUX 3JeMeHTOB. MoHHas
' CBsA3b. MeTajmn4eckas CBA3b

392 Tunel KprcTaIIMYECKUX PEETOK (aTOMHAs, HOHHAs, METaJNInYecKasi), 3aBUCUMOCTh CBOICTB BEIIECTBA OT THIA KPUCTAILTUYECKOM
' PELIETKU U BUAA XUMUYECKOU CBS3U

4 Baxwueiine MPEACTAaBUTCIIN HCOPraHUYICCKHUX BCIUICCTB. Hemetannsl u ux coeauHeHus. MeTaibl U UX COSIUHECHUS
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Knaccudukarus 1 HOMEHKJIaTypa HEOPTaHUIECKUX COCTMHEHUI: OKCHIIOB (COJIE00pa3yroIIre: OCHOBHBIE, KUCIIOTHBIE, aM(OTEPHEIE)

4.1 ¥ HEcoJIeoOpasyrole; OCHOBaHUN (IIEN0YH U HEPACTBOPUMBIC OCHOBAHWS); KUCIOT (KHCIOPOACOIEpKAIINe U OECKUCIOPOIHBIC,
0JIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

492 dusnueckue W XMMUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPOJA, XJIOpa, KHCIOPOIa, Cepbl, a3oTa, ¢ocdopa,
yriaepoaa, KpeMHUs

43 du3nuecKkue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHUS, HATPHS, KW, MAarHAS U KaJIbIHs, aFOMUHHS, JKeJe3a.
DNEKTPOXUMHUUECKUN Psijl HANIPSHKEHUH METalJIoB

4.4 duznyeckue U XMMHUYECKHE CBOMCTBA BOJIOPOJAHBIX COETMHEHUI HEMETAJJIOB: XJI0POBOJIOPO/Ia, CEPOBOJIOPO/Ia, aMMHAaKa

45 dusnyeckue ¥ XUMHYECKUE CBOMCTBa okcuaoB HemetayuioB: cepsl (1V, V1), azota(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V),
kpemHuusi(1V). TlosydeHue OKCHI0B HEMETAILIOB

4.6 Xumunueckue cBoicTBa okcua0B: MeTawioB |A-IIA rpynm, nuaka, memu(l1) u sxenesa(ll, 11). Tlonydenne okCHI0B METAIIIOB

47 XUMHUYECKUE CBOMCTBA OCHOBAHUHN M aM(pOTEPHBIX THAPOKCHIOB (Ha TIpUMepe THAPOKCUIOB AIFOMUHHUS, Kele3a, nHKa). [lomydenne
OCHOBAHHHU M aM(POTEPHBIX THIPOKCUIOB

48 OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEpPOBOJOPOJHOM, CEPHHUCTOM, CepHOM, a30THOH, (ochopHOI,
KpeMHUEBO, yronbHoH. OcoOble XMMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CepHOM 1 a30THOM KuciaoT. [lonydeHue kucimot

4.9 OO6mme XuMHUYECKHe CBOMCTBA cpeTHuX coieid. [lomydenue coseit

4.10 [Tonydyenue, cobupanue, pacrmo3HaBaHWe BOJOPOAA, KUCIOPOIa, aMMUaKa, YIJIEKHCIIOTO ra3a B JJabopaToOpuu

411 [Tonyyenune ammMuaka, CEpHON M @30THOM KUCJIOT B MPOMBINIIIEHHOCTH. OOIIHe CriocoObI MOTy4eHUS METAJIJIOB

4.12 ['enetnyeckas CBsI3b MEXKIY KJIacCaMU HEOPraHUYECKUX COCIMHEHUI

5 XUMUYECKUE peakluu

51 Knaccudukanuss XUMHUYECKUX pPEakuil MO Pa3IMYHbIM IpPU3HAKAM: 10 YHCIY U COCTaBY yYaCTBYIOUIMX B PEaKIMHU BEUIECTB, IO
TEIIOBOMY 3 (DEeKTy, 10 U3MEHEHUIO CTENeHeH OKUCICHUS XUMHUECKUX 3JIEMEHTOB

5 TemnoBoit ahdekt xuMuUeckor peakiuu, TEPMOXUMUYECKHE YPaBHEHUS. DK30- U dHIOTEPMHUYECKHE peakiuu. TepMOXUMUYeCKHe
ypaBHEHUS

53 OKHUCAUTENFHOBOCCTAHOBUTENbHBIE peakuud. OKuUcIuTenu u BoccTaHoBHTENnW. [Ipolecchl OKHUCIEHHST W BOCCTAaHOBJICHHSL.
DNEKTPOHHBIN 0anaHC OKUCIUTEILHOBOCCTAHOBUTEIBHON pPEeaKINK

54 Teopus aneKTpoIuTHYECKON nucconranui. KaTHoHbI, aHMOHBL. DIIEKTPOIUTHI U HEANEKTPOJIUThI. CHUIIbHBIC U C1a0bI€ SJEKTPOIHUTHI.
CreneHp AucCOLMAIIIU

5.5 Peakiiun HFOHHOTO 0OMeHa. Y CIIOBUS MPOTEKAHUS peakllMid HOHHOrO 0OMeHa, OJIHbIE U COKpaIllEHHbIE HOHHbIC YPAaBHEHMsI peakui

6 XUMUS U OKpyXKarolas cpeaa
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BeH.[eCTBa U MaTtcpuajibl B HOBCGI[HGBHOI?I JKH3HH 4YeJIoBeKa. be3omacHoe HCHoIb30BaHHE BCIICCTB U XHMMHUYCCKUX peaKum”I B

6.1
naboparopuu u ObITy. [lepBasi TOMOIIE TPH XUMHYECKUX OKOTaX U OTPABIICHHSIX

XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOUIeH cpenbl (KHCIOTHBIC NOXAW, 3arps3HEHUE TMOYBBI, BO3yXa W BOJOEMOB), CIIOCOOBI €ro
6.2 npenotBpamenus [Ipenenshas mpomycrumas koHueHTtpanus BemecTB (I[1JK). Pons xumum B pemieHHH 5KOJOTHYECKUX MPOOIIEM.
VYcunenue napHukoBoro ¢ dexra, pa3pyiieHrne 030HOBOTO CIIOsI

[Ipumenenue cepsl, a3zora, ¢pocdopa, yriepoaa, KpEMHUS U UX COCIUHEHUH B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEIbCKOM
6.3 xo3siicTBe. [IpuMeHeHre MeTauioB U CIUIaBOB (CTallb, YYT'YH, AIOPATIOMUHUIN, OpOH3a) B ObITY M MPOMBIIIJIEHHOCTH UX COEIMHEHUI.
[ToHsiTHE O KOPPO3UH METAJIOB, OCHOBHBIE CLIOCOOBI 3aIIMThHI UX OT KOPPO3UU

[IpupoaHble HICTOUHUKH YTJIEBOJOPOAOB (YrOjb, IPUPOAHBIN ra3, HeQTh), IPOAYKTHl UX MepepadOTKH (OEH3UH), UX POJb B OBITY U

6.4 IIPOMBIIUIEHHOCTH
6.5 [lepBoHavanbHbIE MOHATHSI 00 OPraHUYECKUX BEILIECTBAX KaK O COEMHEHUSX YIiepoa (MEeTaH, 3TaH, 3THUIIEH, alleTUIIEH, 3TaHOJI, [TULIEPUH,
YKCycHast KUCII0Ta). [IoHsTHE 0 OMOIOTHYECKH BKHBIX BEIIECTBAX: JKUpaX, OCIKax, YIIIEBOAaX — M UX POJIH B KHM3HHU YEIOBEKa
7 Pacuérnr:
7.1 1o popMynaM XUMUYECKHX COeTMHEHUN
7.2 Macchl (MacCOBOM) JT0JIM PACTBOPEHHOTO BEMIECTBA B PACTBOPE
7.3 110 XUMHYECKUM YPAaBHCHHSIM

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WU.T"., Cnaakos C.A., AkunonepHoe o6miectBo «M3narensctBo «lIpocBemenuey, 2023
» Xumus, 9 knacc/ I'abpuensin O.C., OctpoymoB W.I'., Cnankos C.A., AxkimonepHoe o6mectBo «M3narensctBo «lIpocBemnienuey, 2023

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

CeepanoBa H.JI. COopHuK 3a1a4, yrpa)kHeHUH U TecTOB 1o xumun: 8-9 knaccel: k yueOnukam O.C.I'abpuensina, .I.Octpoymosa, C.A.CnankoBa — M.:
UznarenscTBOo «IK3aMeny, 2021

3yeBa M.B., I'apa H.H. KonTposbHbIe 1 TpoBepoUHbIe paboThl 0 XUMHUU. 8-9 ki1.- M.: [lpoda

BopoBckux T.A. PaGouas Tetpaap nmo xumuu: 8 kiacc — M.: U3naTenbcTBO «IK3aMEH»

Bboposckux T.A. Pabouas Terpaas no xumun: 9 kiacc — M.: M3narenbctBo « OK3aMeH»
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

denepanbHOE TOCYAaPCTBEHHOE OFODKETHOE yupexaeHne «DeaepaibHblii HHCTUTYT OLIEHKH KadecTBa oOpazoBanusy (OPHMOKO) (https://fioco.ru/)
Dnekrponnoe oopazosanue ([Toaroroska k EI'D / OI'D, BITP, MIIKO, Cratl'pax, BcOIll, onmumnuanst u koukypcesl) (https://ecbraz.ru/tag/xumvst)
Caiit «BITP-EI'D» (https://vpr-ege.ru/)

Caiit «Xumuk» (https://xumuk.ru/organika/119.html)

Caiit «4ET'D» (https://4ege.ru/himiya/73932-okislenie-karbonilnyh-soedinenij.htm)

Ludposoit Tpenaxép «O6mako 3Hanui» (https://oblakoz.ru/)

OopazoBarenbhbiil pecypc «Hesnaiika» (https://neznaika.info/ege/chemistry/)

e Enunas cuctema yHuBepcasibHOro oopasosanus ESU (https://esuo.ru/)

https:/resh.edu.ru/ Poccuiickast 3eKTpOHHAs MIKOJIa

http://www.chemnet.ru I'azeta «Xumus» U CalT 11 yauTens «5 uay Ha ypoK XUMHI»

http://him.1september.ru Eaunas xomtexkuus L{OP: TIpenmeTHas KOIEKIHsS « XUMUSD)

http://school-collection.edu.ru/collection/chemistry EcrectBenHO-Hay4HbIe KCcTIepuMeHThI: Xumust. Kosutekiust Poccuiickoro
00111600pa30BaTEIILHOTO MMOPTAJIa

e http://www alhimik.ru Bcepoccuiickast oumITiaa mKOJIbHUKOB 10 XMMHU
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https://fioco.ru/
https://eobraz.ru/tag/химия
https://vpr-ege.ru/
https://xumuk.ru/organika/119.html
https://xumuk.ru/organika/119.html
https://4ege.ru/himiya/73932-okislenie-karbonilnyh-soedinenij.htm
https://4ege.ru/himiya/73932-okislenie-karbonilnyh-soedinenij.htm
https://esuo.ru/

