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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa Mo XUMHUH Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs COCTaBJICHA Ha
OCHOBEe TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IMPOrpaMMbI
OCHOBHOTO 00mero obpasoBanusi, npenacrtaBieHHbIX B PI'OC OOO (nmp. MuH.nmpocBenieHus
Poccun ot 17.10.2010 Ne 1897) u denepanpHOli 00pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTO
olmiero oOpazoBaHus, yTBEpXKIEeHHOW mpukazoM Munnpocsemenus Poccuu ot 18.5.223 No
370 «O06 yrBepxkmeHun (emepanbHOl 00pa30BaTEIBHONW MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHUs» , a TAK)KE Ha OCHOBE (heaepasibHON padoueii mporpaMMbl BOCITUTAHUS U C YIETOM
KOHIENIINK TMpenoJiaBaHus yueOHOro mnpeamera «XuMHs» B 00pa30BaTEIbHBIX OPTraHU3ALUAX
Poccuiickoit deneparumu.

[IporpamMma mo xumuM Aa€T MpEACTaBICHHE O MLENsAX, OOIIeld cTpaTeruud OOydeHus,
BOCIIUTAHUSL W Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMHM Y4eOHOro IpeaMeTa, YCTaHaBIMBAET
o0s13aTeNIbHOE MPEAMETHOE COJIepyKaHue, MpelyCMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3jieliaM U TeMaM MPOTrPaMMBbl 110 XUMHH, OMPeIesieT KOJINYECTBCHHbIE
U KAueCTBEHHBIE XapaKTEePUCTUKH COJIEP)KaHUS, PEKOMEHAYEMYIO I[OCJIEI0BATEIbHOCTh
W3YYCHUS XUMHUHU C Y4ETOM MEKIIPSIMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKH YIeOHOTO
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeaseT BO3MOKHOCTH IpeaMeTa Ui
peanuzanuu TpeOOBaHHM K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00ydeHUs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00y4aroIIerocs 10 OCBOCHUIO y4EOHOT0 COlepKaHMSL.

3HaHWEe XUMUM CIY>KUT OCHOBOH NJsi ()OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYArOIIETOCH,
€ro MpeJCTaBIeHU O MaTepUaJbHOM €IMHCTBE MHUpPA, BAXKHYIO POJb UIpaloOT (opMHupyeMmble
XUMHEH Ipe/ICTaBICHNs O B3aUMOINPEBPAILICHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B MPUPOJIE,
0 MYTSAX pEIIeHUs TII00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM,
HHEPTreTUUECKOM, MUILEBON U IKOJIOTUYECKON 0€30MacHOCTH, POOIIeM 3ApaBOOXPAHEHUSI.
N3ydenne xumuu:

CHOCOOCTBYET pealu3aluid BO3MOXKHOCTEH [UId CaMOpa3BUTHS U (QOPMHUpPOBaHUS

KYJIBTYPBI INYHOCTH, €€ 00111el 1 PyHKIIMOHATHHON TPAMOTHOCTH;
BHOCHT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH OO0yJarommxcs,
HaBBIKOB HMX  CAMOCTOSTEIBHOM  y4eOHOW  JEATENBbHOCTH, OKCHEPUMEHTAIBHBIX U
WCCJIEIOBATEIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
po(hecCHOHATILHOM JIeATEIILHOCTH;

3HAKOMHUT CO CHEeUU(UKOW HAYIHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO
B3IJISJa Ha EIMHCTBO MPHUPOABI M 4YeloBeKa, SBISETCS OTBETCTBEHHBIM  ATaloM
B (hOpMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yUYaIOLTHXCS;

COCOOCTBYET (HDOPMUPOBAHHUIO LEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOydJaronuxcs.

JlaHHbIe HampaBlieHUs B OOYYEHUH XUMHH OOCCIICUMBAIOTCS CHEU(PUKON CcoaepikaHms
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEJAarorHueckKd aJanTHPOBAHHBIM OTPaKCHHEM
0a30BO HAyKH XMMUU Ha ONPEJEIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUS OPUEHTHUPOBAH HAa OCBOCHHUE
00y4JaroIMMHUCS CUCTEMBI MIEpPBOHAYATIBHBIX MOHATHI XUMUHU, OCHOB HEOPTraHMYECKON XUMHUU U
HEKOTOPBIX OTJCIIbHBIX 3HAYUMBIX TIOHATHH OPTAaHUYECKON XUMUH.



CtpykTypa copep:kaHusi IpOrpaMMBbl 10 XMMUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOTO
noxxoja kK eé msydeHuro. CopepaHue CKIAAbIBACTCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI IMOHATHH O XuUMHUYeckod peakuuu. OOGe 3T CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOT'O YU€HHUsI KaK OCHOBBI BCEIO €CTECTBO3HAHNUS;

— Ilepnonnueckoro 3akona /I. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;
— YYEHMsI O CTPOCHMH aTOMa U XMMHUYECKOH CBS3U;

— TPEICTaBICHUHA 00 AIIEKTPOIUTHIECKON JUCCOIMALIMH BELIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCSI Ha OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIbHO OT OJHOIO YPOBHS K JApYromy,
BBINOJIHASA (YHKLIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 IPUMEHEHUS U MOJIYYeHHs U3yJaeMbIX BEILECTB.

OcBoeHME MpPOrpaMMbl IO XUMHH CIIOCOOCTBYET (DOPMHPOBAHUIO NPEICTABICHUS O
XUMUYECKON COCTAaBJIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CUCTEMHOHN IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHus B Hayke. M3ydyeHne xumun
IOPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUNW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 knaccs» u «®dusuka. 7 Kiaace.

[Ipu u3ydeHUHn XUMHM TPOUCXOIUT (OPMHUPOBAHUE 3HAHUN OCHOB XMMMUYECKOW HAYKH
Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHHUS, NMPAKTHUYECKOM IEsITeIbHOCTH 4YEJIOBEKAa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHpPOBOM KyJIbTYypbl. 3ajaya Y4eOHOTO MpeaMeTa COCTOUT B
(OpMHUPOBAHUN CHUCTEMbl XMMHUYECKHX 3HAHUM — BaXKHEMIIUX (PAKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX MOJO0KEHUH, JTOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, sI3bIKa
HayKH, B MPUOOIIEHUH K HayYHBIM METOJIaM MO3HAHUS NMPHU U3YYEHUHU BELIECTB U XMMUYECKUX
peaxiuii, B GOpMHUPOBAHNUU M Pa3BUTUU MMO3HABATEIbHBIX YMEHUM U UX MPUMEHEHUU B y4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUil O€30MaCHOTO
oOpaleHus C BeleCTBAMU B IIOBCEITHEBHON KHU3HH.

[Ipu m3yyeHHMM XMMHU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)kKHOE 3HAUYECHUE
MpUOOPENHN TaKKe LIeH, KaK:

— ¢OpMUPOBAHNE MHTEUIEKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

— HampaBJIEHHOCTh OOy4YeHHs Ha CHCTEMaTHYecKoe MpuoOuIeHHe o0ydJarommxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEJIBHOM  NEATENBHOCTH, HAy4yHbIM  METOAAM  IO3HAHUA,
(GOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XMMHH,

—obecrieueHnue  YCJIOBUHM, CIIOCOOCTBYIOIIMX  MPHOOPETEHHIO  OOY4YalOIIMMHUCS  OIbITa
pa3sHOOOpa3HOM JEATEIbHOCTH, MO3HAHMS M CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIINI ), UMEIOIINX YHHUBEPCAIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BUOB JAEATEIbHOCTH;

— ¢opMupoBaHue 001Iel PYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATH W OLICHWBATh SIBJICHUS OKPYKAIOMIETO MHUpPA, UCIOJIb3ysS 3HAHHUS U OIIBIT,
NOJIy4eHHbIE IPU U3YyYEHUHM XMMUH, NPUMEHATh UX NPHU PEIIeHUH IPoOJeM B MOBCEJHEBHOMN
KU3HU U TPYJOBOU JEITEIBHOCTH;

— ¢opMHpoBaHuE Yy OOYYAIOMIMXCS TYMAHUCTHYECKUX OTHOUICHWH, MOHUMAaHUS LEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKH SKOJIOTHYECKH IIeNIECOO0Pa3HOr0 MOBEACHHS B OBITY H
TPYZAOBOM JEATEIBHOCTH B LENSX COXPAHEHHMS CBOETO 3J0POBbS M OKPYXarOUIEW NPUPOJHOU
Cpenbl;



— pa3BUTHE MOTHUBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCHHTAHHUIO Ha
OCHOBE YCBOCHHS OOIICUCIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npod Wi U HAITPABICHHOCTU JAaJbHEUIIET0 00yUCHHUS.

OOmiee YKMCIO 4YacoB, OTBEIEHHBIX JUIS HM3YyYEHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanwus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2 gaca B Hejeno), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJAEP/KAHUE OBYYEHUA

8 KUIACC
IlepBoHauya/JbHbIe XMMHYECKHE MTOHITHUSA

[Ipenmer xumuu. Ponb XUMHU B KU3HU 4YEJIOBEKAa. XMMHS B CUCTeME HaykK. Tena u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctosiHue BemiecTB. [lonsitue o
METOJIaX MMO3HaHUs B XUMUU. YucTeie BelecTBa U cMecu. CriocoObl pa3ielieHus cMecei.
ATOMBI U MOJEKYJbl. XUMHUUECKUE 3eMeHThl. CHUMBOJIBI XUMUYECKUX 3ieMeHTOB. [IpocTeie u
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.
Xumudeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemecTB. OTHocuTenbHas aTomMHas Macca. OTHOCHUTENIbHAs MOJEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOTO AJIEMEHTA B COCIUHCHHH.
KomnuectBo BemectBa. Monb. MomsipHass mMacca. B3anmocBsa3b KOJW4YeCcTBa, MAcChl U YHCIIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tel o popmynam XUMHUYECKUX COSTUHEHUH.
®du3nueckue U XUMUYECKUE SIBICHUS. XUMHUECKash peaklus U e€ MpU3HaKu. 3aKOH COXPaHEHUs
Macchl BEIIECTB. XUMHUECKHUEe ypaBHeHUs. Kiaccudukanus XMMIHYEeCKUX PEeakIuii (CoeInHEHus,
pa3IoXKeHUs, 3aMeIleHuUs, OOMEHa).
Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHUYECKOH IMOCYI0H, MpaBujiaMu pabOThl B JJaOOpaTOpuu U MpUEMaMHu
oOpareHusi ¢ J1aboOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTAaHMYECKUX BEIIECTB, HAOM0IeHne (pr3nueckux (TUTaBICHHE BOCKA, TAsTHUE JIBJIA,
pacTupaHue caxapa B CTyIKe, KHTIEHUE W KOHJICHCAIMs BOJIBI) M1 XUMHYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHWE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIOTOH) SBICHUM, HAOIt0IeHNE
U ONHCAaHWE TPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuuid (paslokeHue caxapa,
B3aUMO/ICHICTBHE CEpHOU KUCIIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuaa menu (II) mpu
HarpeBaHWU, B3aMMOjeicTBHE keie3a ¢ pactBopom conu memu (II), m3ydenume crmocoOoB
pa3JiesieHusi CMeceil: ¢ MOMOIIbI0 MarHurta, (GuiIbTPOBaHHE, BHINApUBAaHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TpOBeIEHHWE OYUCTKH TMOBAPEHHON COJM, HAOJIOACHHE U ONHCAHHE
pe3yJbTaTOB IMPOBEJEHUS OIBITA, HUTIOCTPUPYIONIETO 3aKOH COXpPAHEHHS MAacChl, CO3/IaHueE
MoIeNield MOJIEKYIT (ITapOCTEPIKHEBBIX ).
BaskHeiinue npeacTaBuTe I HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 371€MEHT M MPOCTOE BEIIECTBO.
Haxoxaenne kucinopona B mpupoje, GU3NUecKue U XMMHUECKHAE CBOWCTBA (pEaKIui TOPCHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONydeHHUs KUCIOpojga B Jaboparopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(PUKAIUS
KHCIIOpO/Ia.



TermnoBoii 3¢ ¢dexkT XUMHUECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHUS, DOK30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
NapHUKOBOTO P QeKTa, pa3pyluIeHne 030HOBOTO CIIOS.

Bomopon — snemeHT u mpoctoe BemniectBo. HaxoxxaeHue Bogopoaa B mpupoze, huznyeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. KucIoTsl U comu.

Monsipablii 00BEM ra3oB. PacuéTel 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue CcBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBopbl. HacklieHHble U
HEHACBIILICHHBIE PAacTBOPbL. PacTBOPUMOCTH BelIeCTB B BojAe. MaccoBas [0Js BEIIECTBAa B
pactBope. XuUMHYECKHE CBOMCTBAa BOAbl. OcHOBaHMs. Poiib pacTBOpPOB B MPHUPOJEC U B KUZHU
yesnoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OXxpaHa W OYUCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranuyeckux coeauHeHuid. Oxcuapl.  Knaccudukamuss — OKCHIIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCUJI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

OcHoBanmsi. Knmaccudukanuss ocHOBaHUWI: MIEMOYM W HEPACTBOPUMBIE  OCHOBAHUA.
Homenknarypa ocHoBanuil. du3znueckne M XHMHYECKHE CBOMCTBa OCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusmueckue u XUMHUYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamuioB H. H. bekerosa. Ilosnyuenue Kucior.

Comnu. Homenknatypa coiieil. @uznueckue 1 XuMHUeCcKUe cBoiicTBa cosieid. [lomyyenue comneit.
['eneTnyeckast CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEEIICHUE COACPKAHMSI KUCIOPOa B BO3/IyXe, MOyueHnue, COOMpaHue,
pacro3HaBaHME€ M HM3y4€HUE CBOMCTB KUCIOPOJa, HAOIIOJEHHE B3aUMOJACHUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOZHMKHOBEHHWS M TMPEKpAIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
oOpa3liaMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
W3y4deHUEe CBOMCTB Bojoponaa (TopeHue), B3auMoieicTBue Bojopoaa ¢ okcumom menu (1)
(BO3MOYXHO HCTIONB30BaHUE BUEOMATEPHUATIOB), HAOIIOACHIE 00pPa3IOB BEMIECTB KOJIUIECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENCIEHHONM MAacCOBOM [OJIEM pPacTBOPEHHOIO BEIIECTBA,
B3aMIMOJICHCTBHE BOABI C MeTallaMHu (HaTpueM M KalbllueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOpPa3I[OB HEOPTAHMUYECKUX BEUIECTB PA3TMUYHBIX KJIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pacTBOpax KHCIOT W UIeNoued, U3ydeHue
B3aumoeicTBuss okcuga meaw (II) ¢ pacTBOopoM cepHOM KHCIOTHI, KHCIOT C MeTaJlJlaMu,
peakuii HeUTpalM3allK, TOJYy4eHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelnmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauyecknit 3akoH u Ilepuoamueckas cucrema xumuuyeckux djiaementos JI. H.
MenpeneeBa. CtpoeHune aToMOB. XUMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle MONBITKM KiIacCUPUKAUU XUMHUECKHUX dyeMeHToB. lloHaTtne o rpymnmax
CXOJHBIX DJIEMEHTOB (IIETOYHBIC U HIETIOYHO3EMEIbHBIE METAILIbI, TaJOTEHbI, UHEPTHBIEC Ta3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuil 3akoH. [lepuonnueckas cucrema xumudeckux snemeHToB [[. Y. Menneneesa.
KopoTkonepuonnass u mmuHHONEepuonHas ¢opmbl [leproandeckoit CHUCTEMBI XUMHUYECKUX
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anemenToB JI. . Menneneesa. Ilepuons! u rpynnel. @U3NYECKHU CMBICIT IIOPSIKOBOIO HOMEpPA,
HOMEPOB ME€PHO/Ia U TPYIIIHI JIEMEHTA.
Crpoenue atomoB. CoctaB atoMHbIX saep. M3otombl. Dnektponsl. CTpoeHHE 3JIEKTPOHHBIX
obOoouek atoMoB miepBbIX 20 Xumuueckux dneMeHToB Ilepuommueckoit cuctemsl /.
W. MenpneneeBa. XapaKTepuUCTUKAa XUMHUYECKOIO JJIEMEHTa [0 €ro IOJIOKEHUIO B
ITepuoauueckoii cucreme JI. 1. Menaeneena.
3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB, METALIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIaM U IEPUOJIaM.
3unauenue [lepuonnueckoro 3axkoHa u Ilepuoanueckoil cuCTEMbl XUMUYECKUX AJIEMEHTOB IS
pa3BuTusA Hayku U npaktuku. Jl. . MenneneeB — yd€HbIN U TpaXKAaHUH.
Xumuueckasi cBsizb. KoBaneHTHas (MMOsipHAs U HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh
XUMHUYECKHX 3JIeMeHTOB. VloHHas1 CBSI3b.
Crenenp okxucieHus. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE peakiuu. IIponeccsl okucieHus u
BOCCTAHOBJIEHMsI. OKUCIUTENN U BOCCTAHOBUTEIIN.
Xumuueckuii IKCnepumenm:

n3y4eHHe oOpas3lOB BELIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEHCTBHE T'MAPOKCUIA
[IMHKa C pacTBOpaMHU KUCJIOT U ILEJI0YeH, MPOBEIEHUE OIbITOB, WLIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (rOpeHue, peakiiuu pas3ioKeHNs, COETUHEHHUS).
Meostcnpeomemmnuwie céasu

Peanuzanus MeXnpeIMeTHBIX CBA3EH IIPU U3YUYEHUU XUMHUH B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHHM, Tak M IOHATHI,
ABJIIOIIUXCSI CACTEMHBIMHU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.
OO0me ecTecTBEeHHO-HAy4YHbIC MOHSATH: HAayuyHBIA (DakT, TMIIOTE3a, TEOpHs, 3aKOH, AHAIM3,
CUHTE3, KJacCHU(pUKalus, MNEePUOJUYHOCTb, HAOMIOACHHUE, SKCIEPUMEHT, MOJEINPOBAHUE,
U3MEpEHHNE, MOJIENb, SIBJICHUE.
®usuka: Marepusi, aTOM, DJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHJA, H30TOIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIeCTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUEe BETUYHMHBI, €IUHUIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.
buonorus: ¢porocunres, npixanue, ouocdepa.
['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOMAEMBIE,
TOIINBO, BOJIHBIE PECYPCHI.

9 KJIACC
BeurecTBo M XMMH4YeCKas peaKkuusi

[Tepuonuueckuii 3akoH. Ilepuoguueckass cucTEMa XHMHUYECKUX dJeMEHTOB /I.
U. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB XUMHYECKHX
3JICMCHTOB HepBBIX TpéX HepI/IOI[OB, Kajlyda, KajJdbliud U HUX COCI[HHGHHFI B COOTBETCTBHUH C
MOJIOKEHUEM AJIeMEHTOB B [lepronyueckoi cucteMe u CTpOEHHUEM UX aTOMOB.
CTpoeHHe BCIICCTBA:. BUABI XHMH‘IGCKOﬁ CBA3U. Tumsl KpI/ICTaHJII/I‘-IeCKI/IX peH_IéTOK, 3aBUCUMOCTH
CBOICTB BEIIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUIa XUMUYECKOU CBSI3H.
Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIICCTB. XUMHUUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIIUXCSA K PAa3JIMYHBIM KJacCaM HEOPTraHMYeCKUX COCAUHEHUN, TEHETHYeCKas CBS3b
HEOPTraHWYECKHUX BEIIECTB.



Knaccudukanms XMMHYECKMX peakuuMidi 1O pa3nYHbIM TpU3HAKaM (10 YHUCITy U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, 1O TEIJIOBOMY J(PQEKTy, MO0 H3MEHEHHUIO CTEleHeH
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajlu3aropa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsTe o ckopocTd Xumuuyeckoil peakuuu. [loHsTHE 00 O00OpPaTHMMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATME O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsarue o
karanuze. I[loHsiTMe 0 XuMHUyeckoM paBHOBecHH. DakKTOpbl, BIMSIOUME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U MOJ0KEHNE XUMUYECKOTO0 PaBHOBECHS.
OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE ~ PEAaKIMM,  3JCKTPOHHBIM  OalaHC  OKUCIUTENBLHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a SJIEKTPOHHOT0 OanaHca.

Teopust 3NEKTPOJUTUYECKON UCCOLMALMU. OJEKTPOJIUTHI W HEAJIEKTPONUThL. KaTuoHbI,
aHUOHBI. MeXaHu3M JHMCCOLUMALMM BEIIECTB C PA3IUMYHBIMA BHJAAMH XHUMHUYECKOW CBSI3H.
Crenenb auccoruanyy. CUIBHBIC U CIa0bIe AIEKTPOIIUTHI.

Peaknuu moHHOTO OOMEHa. YCIOBUS MPOTEKAaHUS peakUuid HOHHOrO OOMEHa, MONHBIE U
COKpallIEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUI M COJIE B CBETE
IpEeJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakluud Ha HOHBI.
[TonsiTHE O THIPONIH3E COTEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHX BEIIECTB —
METAIJIOB M HeMeTawioB (rpaguTa M anmasza), CIOXKHBIX BELIECTB (XJOpuAa HATPHs),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XHMHMUYECKOW PEAKUHUHU OT BO3JEUCTBHS Pa3IMYHBIX
(bakTOpOB, UCCIEI0BaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, Mpollecca AUCCOLMALIUN
KHUCJIOT, IIeno4Ye W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WITIOCTPUPYIOIIMUX MPHU3HAKK NMPOTEKaHHs peakiuii MOHHOro oOMeHa (oOpa3zoBaHHE
ocajKka, BblIelIeHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuid (FOpeHHe, peakUuu pas3iokKeHMs, COEAMHEHHUS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BELIECTB C IMOMOIIBIO KAaYeCTBEHHBIX pEaKlUi Ha HOHBI,
pELIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtasibl M MX COeIUHEHUS

OOmiasi xapakTepucTHUKa ranoreHoB. OcCoOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEpHbBIE
crerieHu okucieHusi. CtpoeHune M (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XWMHYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3auMOACHCTBHE C MeTaJlaMH, HEMETaJIaMH,
miesoyamu).  Xjoposoaopoa. ConsHas KHACIOTa, XHUMHYECKHE CBOWMCTBA, IOJydYeHUE,
npuMeHeHue. [leiicTBre Xopa U XJIOPOBOJOPO/Ia Ha OpraHu3M YeloBeka. BaxxHelme Xamopuasl
Y UX HaXO0XJACHHUE B IPUPOJE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAIMK KUCIOPOJa U cepbl. XUMHUYECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHHue, (U3NYECKHe M XMMHUYecKHe cBOHCTBAa. OKCHIBI CEepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBONCTBA
(oOmue kak MpeACTaBUTENS Kiacca KHCIOT M crheruduueckue). XHUMHUYECKUE PEaKIuH,
JeKale B OCHOBE MPOMBIIUIEHHOTO croco0a MoiydyeHUsi cepHoil KucioTel. [Ipumenenue
cepHoit kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl M €€ COeaUHEHHMH B Ipupofe. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
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COCIMHEHUSIMHU Cepbl (KHCIOTHBIE MOXAM, 3arpsa3HEHHE BO3ayXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALICHHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpoCTpaHeHHEe B Tpupone, (Qusmdeckue u
XuMH4Yeckue cBoiictBa. KpyroBopot azora B mpupoje. AMMHUaK, ero puandeckue u XMMHUECKUe
CBOIICTBa, Mony4yeHue u npuMeHeHue. Conu aMMOHHMsI, UX (HU3MUECKHE U XUMUYECKHE CBOWCTBA,
npuMmeHeHue. KadecTBeHHas peakids Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyuyeHHe,
duznueckue W XHUMHYECKHE CBOMCcTBa (OOIIME KakK MpPEACTAaBUTENs Kilacca KHCIOT |
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKArOIIeH CpelIbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIINA
docthopa, dpuzndyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OOmast xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKTepHBIC CTETICHH OKUCIEHHs. YTIEpOJ], aJUIOTPOIHBIE MOIU(BUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOiusa. KpyroBopot yriepoia B mpupo/ie.
Oxcuppl yraepona, ux (GU3NYecCKue U XMMUYECKHE CBOWCTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBI,
NOJIyYeHHE W MPUMEHEHHE. JKOJIOTHUECKHe Mpo0iieMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIoTe3a I100aJbHOro MOTEIUICHUs KJIMMarta, MapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NOJydeHHWe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAWLUHE,
HPOMBIIIJICHHOCTH U CEJILCKOM XO3UCTBE.

[lepBoHauaIbHBIE TTOHATHSI 00 OPTraHWYECKHX BEIIECTBAX KAaK O COCIMHEHHUSX YTiepoja
(MeTaH, JTaH, OTHWJICH, AaleTWJICH, JTAHOJN, TJHIIEPHH, YyKCYCHas Kwuciora). IIpupogHbie
WUCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHI UX HepepaboTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [I0HITHE O OMOOTHYECKH Ba)KHBIX BEIIECTBAX:
KHpax, Oenkax, YriaeBoJaX — W WX pPOJM B JKA3HM 4YeIOBeKa. MarepuanbHOE EIWHCTBO
OpPraHUYeCKHUX U HEOPTaHMYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, MOIydYeHUEe M mpuMeHeHue. CoequHeHus
KpemHus B mpupoje. O0mme npenacrasieHus o0 okcuae kpemuus (IV) u kpeMHueBoii Kucnore.
Cunmkartbl, WX HCIONB30BaHHWE B OBITY, B INPOMBIIUIEHHOCTH. BakHeilmme cTrpouTenbHbIe
MaTepuaibl: KEepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[Ipobmemsr Oe3omacHOro
HCIIOJIb30BaHUs CTPOUTENBHBIX MaTepUaJIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

M3y4YeHHe o0pa30B HEOPTraHUUECKUX BEIIECTB, CBOMCTB COSIHOW KUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COCAMHEHHUI (BO3MOXHO
UCITIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMIIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOTEHHJIOB),
O3HAKOMJICHHE C oOpa3slniaMd cepbl U €€ COeNUHEHHSMH (BO3MOXKHO HCITOJIb30BAHUE
BHJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauWBaHMs  caxapa TMOJ  JCHCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHUCIIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(aT-uoH W HaONIoJIeHuEe MpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,

8



MoJlydeHue, CcoOMpaHue, pacrlo3HaBaHWE W W3YYCHHE CBOWCTB aMMHakKa, IPOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HMOH aMMOHUsS U Qocdar-uoH MW U3YYCHHE NPH3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TIPOLECCOM aACOpPOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHHS, O3HAKOMJIEHWE C TMPOIAYKIUEH
CHUJIMKATHOW TMPOMBIIUJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/a4y Mo Teme «Bakuenmue
HEMETAaJUIbl U UX COCTUHEHUS.

MeTajlibl M MX COeTUHEHUSI

OOmiass xapakTepUCTUKAa XHUMHUYECKUX OJIIEMEHTOB — METAJJIOB HAa OCHOBAaHHMHM UX
nosnoxenus B [lepuoanueckoi cucteme xuMuueckux 3neMeHToB /. . MenneneeBa u crpoeHust
atomoB. CTpoeHHE MeTauioB. MeTrauiMueckasi CBs3b M METAJUIMYECKas KpUCTAJUIMYeCKas
peméTka. DIEKTPOXUMHUYECKUN psif HanpsbDKeHU MeTamioB. Pu3MuecKue U XUMUYECKHE
cBoicTBa MeTauioB. O0mue crnocoOsl mosrydeHus: MmeTaiuioB. [loHATHE O KOPPO3UH METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUHN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[[lemounple MeTAIUIBI: MOJOKEeHUE B lleproanyeckoi cUCTeME XUMHUUYECKHX JJIEMEHTOB
. Y. MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXAEHUE B npupojae. Guznueckrue U XuMUYECKUe
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3eMenpHbIE METAJUIBI MAarHuid W KaJbLUU: ToNoKeHue B llepuomgmyeckon
cucreme xumudeckux sneMmeHToB [[. WM. MenaeneeBa, CTpoeHHME HX aTOMOB, HaxXO0XJACHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BakHeilmme coennHeHus
KaJbpIus (OKCUM, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: mnonoxenue B Ilepuoanueckoit cuctemMe  XMMHYECKUX  3yieMeHTOB  /JI.
W. MenpeneeBa, CTpoe€HHE aTOMa, HaxOXXJIE€HHE B npupone. Pusznueckne M XUMHUYECKHE
CBOIicTBa amoMuHUSA. AMPOTEpHBIE CBOMCTBA OKCUIA U THAPOKCUAA aTFOMUHUSI.

XKenezo: mnonoxenne B Ilepmommueckoil cucTeMe XUMHUYECKUX dnemeHToB /l.
W. MengeneeBa, CTpoe€HHE aToOMa, HaxoXKJIeHHe B mpupone. Dusznueckne M XUMUUYECKUE
cBoicTBa xene3a. Oxcuabl, ruapokcuabl u conu xkenesa (II) u xxenesa (III), ux cocras, cBoiicTBa
Y TIOJIy4YEeHHE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHE ¢ oOpasllaMd METa/VIOB U CIUIaBOB, MX (DU3UYECKHMMH CBOMCTBAMHU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIBb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCUJIA KAJIbIUsl U HATPHUS C BOJAOW (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB JKECTKOM BOJIbI, Mpollecca TOPEHHUs Keje3a B
KHCIIOpOJie  (BO3MOXXHO  HUCIIOJIb30BAaHUWE  BUIEOMATEPUANIOB), MPU3HAKOB  MPOTEKaHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajablus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesza
(ITI), menu (I1), HaGmroIeHWE W OMKMCAHKWE MPOIIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATpPHS,
KaJusl U Kaiblidg (BO3MOXHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHelIne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpy:xamomas cpeaa



BemecTa 1 Marepuaiibl B TOBCEHEBHOW KU3HU YEJIOBEKA. Be30MacHOe UCIOIb30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuil B ObiTy. [lepBas momMomb NpH XUMHUYECKHX OXOTax H
OTpPaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYXarolied cpeabl (TpenesibHas IOMyCTUMAas KOHIEHTpaIus
BemecTs, ganee — [1J1K). Poyib XxuMuu B perieHur SKOJIOTHISCKUX TIPOOIIEM.
Xumuueckuit Ikcnepumenm:

u3ydeHue o0pa3ioB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTepUaJbl).
Meoscnpeomemmnuwie céasu

Peanuzarust MeXnpeMeTHBIX CBS3EH MPU U3YyYEHUU XUMHH B 9 KJlacce OCYIECTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC MOHSATHS: HAy4YHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CUHTE3, KIacCHU(pUKalus, MNEePUOAUYHOCTh, HAOMIOJACHHUE, SKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEepEeHHe, MOJIETh, SIBIICHNE, TAPHUKOBBIN 3()PEeKT, TEXHOTIOTHS, MaTepPHAIIBI.

®du3nka: MaTepusi, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOH, HYKIWA, HU30TOIBI,
pPaauOaKTUBHOCTh, MOJICKYJA, DJJICKTPHUUYECKUN 3apsil, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUJICKTPUKHA, (POTODJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTALIMYECKAs PEHIETKA, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IMIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dotocunTe3, apixanue, Ouochepa, SKocHUCTEMa, MHHEpAIbHbIE yIO0OpEeHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rumpochepa, MHHEpAIbI, TOPHBIE TOPOJIBI, IMOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INIPOI'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJbTATbDI

JIndHOCTHBIE pPe3yabTaThl OCBOCHHS MPOTPAMMbl OCHOBHOTO 00IIEro 0oO0pa30BaHUS
JIOCTUTAIOTCS B X0J/Ie O0YUYCHHsI XUMHUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMUOHHBIMA  POCCHUMCKHUMH  COIMOKYJIBTYPHBIMH U  JYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATHIMH B OOINECTBE MpaBHJIAMU M HOPMaMH TOBEJCHUS W
CIIOCOOCTBYIOT IIPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COIIMATN3AINN 00yJaOIUXCS.
JIMIHOCTHBIE Pe3y/IbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOMU
MO3UTUBHBIX IICHHOCTHBIX OPHEHTAIIMH M paCIIMPCHHE ONbITA JICITeILHOCTH Ha €€ OCHOBE, B
TOM YHCJIC B YACTH:

1) maTpuoTHYECKOro BOCHUTAHUSA:

LIEHHOCTHOIO OTHOLIEHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HayLIHOMy HacCJICIU, INOHUMAaHUA 3HAYCHUA XHMHHGCKOﬁ HaYKI/I B XKHU3HU COBpeMeHHOFO
o0mecTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHOW HHGOpPMAIMEH O TEPEIOBBIX JOCTHXKEHUSAX U
OTKPBITHUSIX MHUPOBOH M OTCUYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYyYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa M OOIIECTRA;

2) rpaskIaHCKOro BOCIIMTAHUS

Hpel[CTaBJIeHI/IH O COIIHMAJIBHBIX HOpMaX 158 HpaBI/IJIaX MCKJINYHOCTHBIX OTHOLHGHI/If/'I B

KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4eOHO-
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UCCIIEIOBATEIbCKON, TBOPUYECKOI U APYruX BHJAX JIEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOi
COBMECTHOHM JIeSTEIHOCTH MPH BBHITOJHEHUH y4eOHBIX, MMO3HABATENBHBIX 3a/1a4, BBITOJHECHUN
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUM y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHHUIO
¥ B3aMMOINIOMOINM B Tpoliecce 3TOM y4eOHOUM JesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBE/ICHWE U TOCTYNKH CBOUX TOBapHILEH C MO3UIMKA HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  MPEJCTaBICHUs O BEIIECTBE U  XHMMHUYECKOM  peakluu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISAIOLIUME OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAaydyHOW KApTHUHBI MHUpA, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJIOBEKa C IMPUPOJHON Cpeloi, 0 posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HANpaBIEHHbIE HAa TONyYE€HHWE HOBBIX 3HAHWA IO XHMHUH,
HEoOXoauMble Ul OOBSCHEHHMsS HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, II03HABATENILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, MOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOYYEHHI0O U [I03HAHUIO, JI0OO3HATEIBbHOCTh, TOTOBHOCTb U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHs O0y4YEeHHUS B NajdbHEHILIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE LIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/I0POBBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpeOJEHUS alKorojs, HapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBmil 0€30MacHOCTH TpPH OOpalleHHH ¢ XUMHYECKHMMH BEIIECTBAMU B OBITY M pealbHOU
KH3HU;

5) Tpy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTHUECKOMY M3YUYEHUIO NMpodeccuil U TpyJa pa3IuyHOro poja, yBakeHHe
K TPyAy M pe3ylbTaTaM TpPYAOBOH AESITeTbHOCTH, B TOM YHCJIE€ HAa OCHOBE MPUMEHEHUS
NpPEeIMETHBIX 3HAHMW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIWBUIYaTbHOW TPACKTOPUU
POJOJDKEHU 00pa3oBaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycHemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOGECCHOHATILHON Cpelie;

6) 9K0JIOrM4€eCKOT0 BOCITUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOIICHKE K MPUPOJIE KaK UICTOYHHUKY KU3HM Ha 3emiie,

OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOUIIEHHE K COOCTBEHHOMY (DHM3MUYECKOMY M TICUXHUYECKOMY 30POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHUS MU paboTe C BEIeCTBaMH,
a TaK)Ke B CUTYaIUIX, YIPOXKAIOLIMX 30POBBIO U KU3HU JIIOJICH;
CHOCOOHOCTH TMPUMEHSATh 3HAHUS, TMOJTy4aeMble NMPU W3YUYEHUH XMMHUH, JJIS pEIIeHHs 3ajad,
CBSI3AHHBIX C OKPY)KAIOIIEH MPUPOJAHON CpeAou, JJisi TMOBBIMICHHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBILIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKAaTUBHOM U COIIMANILHOM MPaKTUKE.
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METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MmerampeaMETHBIX PE3YJbTAaTOB BBLICISIOT 3HAUYUMBIC IS (OPMHPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HakT, cucrema,
IPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPBIE MCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
IpeaMEeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 9THX MPEeIMeTOB (hopMUpPOBATh MPEICTABICHHUE O
IeJIOCTHOM Hay4YHOW KapTHHE MHUpA, U YHHBEPCAIbHBbIC yueOHBbIC NEHCTBUS (IO3HABAaTEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSATHBHBIC), KOTOPhIE 00ECICUYMBAIOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHO! JEATEIbHOCTH.
IMo3naBaTe/IbHbIe YHUBepPCATbHbIE yueOHbIe AeiicTBUS
Ba3oBble 1oruveckue aeicTBUA:

YMEHHUSI HCIIONB30BaTh NPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHMU:
pacKpepIBaTh CMBICA XMMUYECKMX IOHATHH (BBIAENATH MX XapakTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCIOIb30BATh HOHATHS U1 OOBSICHEHUS
OTJENbHBIX (DAaKTOB W SBJICHHUH, BBIOMpATb OCHOBAHUS M KPUTEPUU IS KiaccuuKaluu
XMMHUYECKHX BELIECTB M XMMUYECKUX PEAKIMM, YCTaHABIMBATh PUUYNHHO-CIICACTBEHHBIE CBSA3H
MEXIy 00BEKTaMH W3Y4EHUS, CTPOUTH JIOTHIECKUE PACCYXKICHUS (MHIYKTUBHBIC, 1€ TyKTUBHEIC,
10 AaHAJIOTUH ), IeTaTh BBIBOJBI M 3aKITIOUCHHUS;

YMEHHE TPUMEHSTh B TIPOILECCe IO3HAHUS TOHATHS (IIPEIMETHBIE W MeETalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEH, HWCIOJb3yeMble B XHMHH, IPEOOpPa3OBBIBATH IIHPOKO
OpUMEHSeMble B XUMHH MOJIENIbHbIE MPEICTABICHUS — XMMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — NpU pELIeHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C Y4YETOM OTHUX MOJICNBHBIX TNPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHX DPEaKIUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBSI3U H
MPOTHBOPEUHS B N3Y9aE€MBIX MPOIIECCAX H SIBICHUSX.

Ba3oBble ucciienoBarebcKue 1eiCTBUSA:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI [UISI (OPMHPOBAHHUS THIIOTE3Bl MO TPOBEPKE MPABUIHHOCTH
BBICKa3bIBAEMBIX CYXKICHUM;
npuoOpeTeHne ombiTa M0 IUIAHUPOBAHUIO, OPraHU3allMM W MPOBEIEHUIO0 YYCHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0JaTh 3a X0JIOM MPOLECcCa, CAMOCTOATEIBHO MPOTHO3UPOBATH €ro
pe3yibTat, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOTO OIbITA,
HCCIIEIOBAHMS, COCTABIIATH OTYET O MPOJICIIAHHON padoTe.

Patora ¢ undopmaunmeii:

yMEHHE BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETHPOBATH HH(OPMALUIO PA3THYHBIX
BU/IOB U (OPM NPEACTABICHUS, MOJNYYaeMYyI0 W3 Pa3HBIX HMCTOYHHKOB (HAYYHO-TIOMYJISIPHAS
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHera),
KPUTUYECKH OIICHWBATh IPOTUBOPEUUBYIO U HETIOCTOBEPHYIO HH(OPMAIIHIO;
yYMEHHE TMPHUMEHATh Pa3IMYHBIe METOJbl W 3alpOChl MPH IMOHCKE W 0TOOpe MH(POpPMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHUS YUEOHBIX U MO3HABATEIbHBIX 33/1a4
OTIpeZIeIEHHOTO THIA, MPUOOPETeHHEe OmbITa B OOJIACTH HCIONB30BaHUS HH(OPMAMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KyJIbTYPOH aKTUBHOTO HMCIOJIB30BaHUS Pa3IMIHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTHMAIBHYIO (OpPMY IpEICTABICHHS
uH(pOpMAMK W WIUIIOCTPUPOBATh pEIlacMble 3a/laud HECIOXHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSMUY;
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YMEHHE WCIOJb30BaTh M aHAIM3UPOBATh B TMpolecce Y4YeOHOH M HMCCIEeNOBATEIbCKOU
NEeSITeILHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMmyHnKaTHBHBIE YHUBepCaJbHbIC YUeOHbIC 1eliCTBUA:

YMEHHs 3a/laBaTh BONPOCHl (B XoJe nuanora U (WIM) AUCKYCCHUHU) IO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENIHHO BBIOJIHEHUS
MpeJIOKEHHON 3a1a4H;

YMEHUS TPEJCTABIATh MOIYYEHHBIC PE3yIbTaThl MMO3HABATEIBHON AEATEIHHOCTH B YCTHBIX H
NUCHbMEHHBIX ~TEKCTaX; JeNaTh MPE3CHTAIMI0 pPEe3YJIbTAaTOB BBINOJIHEHUS XHMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPaTOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOHCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOW IO3HABAaTEIbHOH H
UCCIIE/IOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHM BO3HHUKAIOIIUX MpoOjeM Ha OCHOBE yuéra
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0O0CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIUS COBMECTHBIX JEHCTBHI, ONpeeIeHue KPUTEPUEB 110 OL[EHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIE yHHBepcabHble yueOHbIe AeiicTBUA:

YMEHHE CaMOCTOSTEIEHO OMPEEIIATh HEeNN AesITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTH, BBIOMPATH
HauOonee dS(QQexkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO3HABAaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJITOPUTM JIEHCTBHNA NHpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJyYeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsIX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yibTaTa 3asBICHHOM LieiH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yIbTATOB IO OCBOCHHMIO O0OS3aTENILHOTO COJIEpKaHUs,
YCTaHOBJIEHHOIO JaHHOM (enepanpHOil pabouel mporpamMMmoid, BBIIEISIOT: OCBOEHHBIE
oOydJarmuMucs Hay4YHbIe 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl JEATEIBHOCTH IO TMOJIYYSHHIO HOBOTO 3HAHHUS, €r0
UHTEPIIPETAIMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K xonmy oOyueHusi B 8 KJacce nmpeMeTHbIC pe3yJabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:
PaCKpBIBATh CMBICIT OCHOBHBIX XHMHYECKHX MOHSATHI: aTOM, MOJICKYJIa, XHMUYECKAN AJIEMEHT,
IPOCTOE BEIIECTBO, CIOYKHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOJAHOPOJHAs), BAICHTHOCTD,
OTHOCUTCJIbHAsA aTOMHAasA W MOJICKYJIAPpHAsA Macca, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHasA
Macca, MaccoBas JOJII XHMHUYECKOTO JJIEeMEHTa B COCIUHEHHH, MOJISIPHBIA OOBEM, OKCHII,
KHCJIOTAa, OCHOBAHHEC, COJIb, OJJICKTPOOTPHULATCIBHOCTh, CTCIICHb OKUCIICHUA, XHUMUUYCCKAs
peakiusi, Kiaccu(UKaMs peakiuil: peakluu COCTUHEHHS, PEaKIUU Pa3NIOKEHUs, pPeaKiuu
3aMeIIeHHs], peakiiuu 0OMEHa, IK30- U SHIOTCPMHUUECKHUE PEAKIINH, TETIOBOU ((DEKT peakinH,
PO aToMa, JICKTPOHHBINA CJIOM aToMa, aTOMHasi OpOUTallb, pailyCc aToMa, XUMHUYECKas CBSI3b,
NOJISIpHAST M HETIOJISIPHAsE KOBAJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWUOH, PacTBOP,
MaccoBas JI0JIsl BellecTBa (POIICHTHAs KOHIICHTPAIIHS) B paCTBOPE;
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WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHSITHI U IPUMEHSITh 3TH MOHATHUS PU
OINMCAHUM BEILIECTB U UX MPEBPALLCHHUI;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJUKY JUJISI COCTaBJICHHS (OPMYJ BEIIECTB W ypaBHEHUH
XUMUYECKUX PEaKLUid;

OTIpEeNATh BaJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTENEHb OKHCICHUS
9JIEMEHTOB B OWHApHBIX COCTUHEHUSX, MPUHAAJICKHOCTh BEHIECTB K OINpeAeIEHHOMY KJaccy
coequHEeHUH Mo GopMynaM, BUJ XUMUYECKOH CBSI3U (KOBAJICHTHAS U MOHHAsI) B HEOPTaHUUYECKUX
COCMHEHUSX

packpsiBaTh cMbich [lepuonnueckoro 3akona [{. . MenaeneeBa: 1eMOHCTpUPOBATH TIOHUMAHUE
MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XHUMHUYECKUX DJJEMEHTOB OT MX IIOJIOKEHUS B
[Tepuoanueckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BEILIECTB, TOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOraipo;

OMKCHIBATh U XapaKTepu3oBaTh TabmuuHylo ¢opmy Ilepuoamueckoil cucTeMbl XMMHUYECKUX
AIIEMEHTOB: Pa3IMyaTh MOHATUS «TJIaBHAs noArpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
rpynmna)», Majible U OOJBIINE MEPHOIbl, COOTHOCUTH 0003HAYECHHUSI, KOTOPhIE UMEIOTCS B TaOJIUIIe
«Ilepnoanueckass cucrema xumuyeckux dsyemeHTtoB [[. WM. MenpaeneeBa» ¢ YHCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjapa, ooiiee
YHUCJIO AJIEKTPOHOB M PaCIpeIeNIeHHUE UX TI0 AJICKTPOHHBIM CJIOSIM);

KJIaCCU(PUITUPOBATh XUMHYECKUE IJIEMEHThI, HECOPTAHMYECKUE BEIECTBA, XUMUUECKHE PEAKIIUN
(110 4KCIy ¥ COCTaBY YYacTBYIOIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3D (DeKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJAsi  ONHMCAHWE MpPUMEpPaMU  MOJEKYJSIPHBIX  YpPaBHEHUH  COOTBETCTBYIOIIUX
XUMUYECKUX PEaKInid;

MPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX Ka4eCTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUIN B PA3JIMUYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIIO
XHMHYECKOTO d3JIeMEHTa 1Mo (opmysie COeAMHEHHUs, MAaCCOBYIO JIOJIO0 BEIIECTBa B PacTBOPE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINu;

MPUMEHSATh OCHOBHBIE OTIEPALIMHU MBICIUTEIBHONU AEATENBHOCTH — aHAIM3 U CUHTE3, CPABHEHHE,
0000111eHIe, CUCTEMATHU3AIINIO0, KIACCH(PUKAIUIO, BBISBICHHE MPUYUHHO-CIEICTBEHHBIX CBS3eH
— JUI W3YyYEHUS CBOWCTB BEIIECTB U XUMHYECKMX PEAKLHUN, €CTECTBEHHO-HAY4YHBIE METOJbI
MO3HAaHUS — HaOMIJIEHHE, U3MEpPEHUE, MOJEIUPOBAaHUE, OKCIEPUMEHT (peayibHbIA U
MBICJICHHBIN );

CJIeIoBaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOW MOCYAON U 1a00paTOpHBIM 000PYIOBaHHUEM, a
Tak)Ke MpaBuiIaM OOpaIllEHHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU 11O BBHITOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJIYYEHUIO U COOMpPAHHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJila M KHUCJIOpOJa), MPUTOTOBIICHUIO PACTBOPOB C OMNPEAeIEHHONM MaccoBOM aoieit
pPacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W MPOBOAUTH XHUMHYECKHE HKCIIEPHUMEHTHI I10
pacno3HaBaHUIO PACTBOPOB IIEJOYEed U KHUCIOT C TOMOUIBI0O HWHAMKATOPOB (JIaKMyc,
deHondranzent, METUIOPAHXK U APYTHe).

K konmy oOyuenus B 9 kiiacce mpeMeTHbIE Pe3yNbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:
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PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX MOHATUNA: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa,
UOH, KaTHOH, AaHHUOH, IPOCTOE  BEIIECTBO, CIIO)KHOE  BELIECTBO,  BAJICHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEaKlMs, XUMHYECKas CBS3b,
TEIUIOBON (PPEKT peakiyu, MOJb, MOJISIPHBII 00BEM, pacTBOpP, 3JIEKTPOJIUTHI, HEITIEKTPOIIUTHI,
NIEKTPOJIUTHYECKAs JTUCCOLMALMs, PEAaKUUW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuyu, OKUCIMUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJICHHME, aJJIOTPOIHS,
aM(OTEepHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, MOHHAS, METANINYECKast), KPHUCTAILTNIECKas
pemérka, KOppo3us METaJlJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEaKIUH, MPeneabHO
nonycrumas konuentpanus I1/1K Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATH 3TH NOHATUS NpU
ONMCAHUU BEUIECTB U UX NIPEBPALLEHUI;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIsi COCTaBlIeHHs (OpMyN BEIECTB U ypaBHEHUH
XUMHYECKHUX PEAKIIUIA;

ONpPEACIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKMX D3JIEMEHTOB B COEIMHEHUAX
Pa3IM4YHOrO COCTaBa, NPUHAMJICKHOCTb BEIIECTB K OINPENEIEHHOMY KJIACCY COEAMHEHUH 10
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COCAMHEHUMN, TUI KPUCTAININYECKON PEeIIETKY KOHKPETHOIO BEIECTBA;
packpbiBaTh cMblca Ilepuoguueckoro 3axona /[I. . MenneneeBa M I€MOHCTPUPOBATH €ro
[OHMMAaHME: OIMCBIBaTh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3inyarh MOHATHUS «TJlaBHas MOArpynna (A-rpymmna)y U «mo0o4yHas
noarpynna (b-rpynma)», maneie u OoJbIIMe HEPUOIbI, COOTHOCHTh 0003HAUYEHUs, KOTOpHIE
UMEIOTCS B TMEPUOJUYECKOM Tabiuie, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHYECKHX 2JIEMEHTOB (COCTaB U 3apsj sA1pa, oOliee YUCIo JIEKTPOHOB U PacHpeiesieHe UX
0 3JIEKTPOHHBIM CII0SIM), OOBSACHATH 00II1E 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIMHEHHMH B Ipefenax MajiblX MepUOJOB U INIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE PEaKLIUu
(Mo 4YMCIy M COCTaBy Y4YacTBYIOUIMX B PEAKUUH BEIIECTB, MO TEIUIOBOMY J(PQEeKTy, Mo
WU3MEHEHHUIO CTENIEHEN OKHCIEHMSI XUMUYECKUX AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHenu(UUIECKHe XUMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOXKHBIX BEILECTB, MOATBEPXKAAs ONMMCAHUE IPUMEPAMHU MOJIEKYJIIPHBIX U NOHHBIX YPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

COCTaBJIIAITh YPABHEHUS MIEKTPOIUTUYECKON TUCCOLMALNN KUCIIOT, NIEJIOYEH U COJIEH, TIOJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaKLUil HOHHOIO OOMEHa, YPaBHEHUS PEaKLMH, MOATBEPKIAIOIINX
CYILLECTBOBaHHE FEHETUUECKOM CBSI3U MEXK/y BEIIECTBAMHU PA3IIMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUi IOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKLIni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XUMHUYECKHX IPEBPAIICHUN B Pa3IMYHBIX YCIOBHSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEHTa MO0 (OpMyse COEIMHEHMs, MacCOBYIO JOJIO BEIIEeCTBAa B pacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIIUY;
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coOIIIOIaTh TPaBMIIA TOJIb30BAHMSI XUMHUECKOW MOCYAO0N U J1a00opaTopHbIM 00OpYAOBaHHEM, a
Tak)Ke MpaBHia OOpAIICHUs C BEIMIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMU IO BBITOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB 1O IMOJYYCHHUIO U COOMpPAHHWIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTrIeKuciIoro rasa);

NPOBOJUTh PEAKIUH, TMOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB  PA3jIMYHBIX  BEIIECTB:
pacrio3HaBaTh OIBITHBIM IMyTEM XJIOPHI-, OpOMHUI-, HOAMI-, KapOoHar-, docdar-, cuimkar-,
cyibdar-, THAPOKCUI-HOHBI, KATHOHBI aMMOHHS W  HMOHBl HM3YYCHHBIX  METAJLIOB,
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAHMUYECKUX BEIIECTB;

MIPUMECHSTh OCHOBHBIC OTICPAIlUU MBICIIUTEIHHON NEATEIbHOCTH — aHAJIN3 U CHHTE3, CPABHCHHE,
00001IeHNe, CHCTEMAaTU3aIMIO, BBISBICHUE MPUYUHHO-CICACTBCHHBIX CBSI3E€H — JJIS M3ydeHUs
CBOMCTB BEHICCTB W XWMHUYCCKUX pEAKIMH, C€CTeCTBEHHO-HAYYHBIE METOJBI IMO3HAHUS —
HaOII0IeHUE, U3MEPEHUE, MOJECIIMPOBAHNE, IKCIIEPUMEHT (pEabHBIN 1 MBICIICHHBIH).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUJIACC
KoanuecTBo yacos JNeKTPOHHEIE
Ne HaumeHoBaHue pa3ieioB
o 2 5 o 73 (undpossie)
n/n U TeM IPOrpaMmbl Beero 2 2 £ £ = E
= 2E= 28 o0pa3oBaTe/bHbIE
S 228 =
2 5 ¢B= 5 o Pecypenl
Paszgea 1. [lepBoHayaibHble XUuMHYeCKHE NOHATHA (20 4)
bu6mmoreka [JOK

1.1 Xwumusg — BakHas
00J1aCTh €CTECTBO3HAHUS U
MPAaKTUYECKOMN
JIEATEIHLHOCTH YeJIOBEKA

1.2 BemecrBa u
XUMHYECKHE PCAKITUU

15 1

https://m.edsoo.ru/7f4183
7¢ http://school-
collection.edu.ru
https://resh.edu.ru/

bubmuoreka [JOK
https://m.edsoo.ru/7f4183
7¢ http://school-
collection.edu.ru
https://resh.edu.ru/

Pa3nen 2. BaxkHeiiune npeacraBuTe M Heopranmyeckux Bemects (30 1)

2.1 Bozayx. Kucnopon.
ITonsarue 00 okcumax

2.2 Bopnopon. ITonstue o
KHCJIOTaxX M COJISIX

2.3 Boga. PactBopsL.
[TonsiTue 06 OCHOBaHUAX

2.4  OcCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COETUHEHUN

6
8
5 1
11 1

bubmuorexa [JOK
https://m.edsoo.ru/7f418
37c¢ http://school-
collection.edu.ru
https://resh.edu.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
7c¢ http://school-
collection.edu.ru
https://resh.edu.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
7c¢ http://school-
collection.edu.ru
https://resh.edu.ru/

bubnmoreka [JOK
https://m.edsoo.ru/7f4183
7c¢ http://school-
collection.edu.ru
https://resh.edu.ru/

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa XUuMHYECKHUX 3j1eMeHTOB /1.
H. MenneneeBa. CTpoeHne aToMoB. XUMHYeCKas CBA3b. OKHCIUTEIBHO-
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BOCCTAHOBHMTEJbHBIE peakuuu (15 v)

3.1 Ilepmomnuueckuii 3aKOH bu6mmoreka [JOK
u [lepuoauueckas cucrema https://m.edsoo.ru/7f4183
7. XUMHYECKHX 3JIeMEHTOB /1. 7 7c¢ http://school-
U. Mennene—eBa. CtpoeHue collection.edu.ru
aTroma https://resh.edu.ru/
3.2 XuMHuecKas CBS3b. bubmmorexa LIOK
R https://m.edsoo.ru/7f4183
8. 8 7c¢ http://school-
BOCCTaHOBUTEJIHHBIE .
peaki collection.edu.ru
https://resh.edu.ru/
Pe3epBHoe Bpems (3 1)
bubmuoreka [JOK
https://m.edsoo.ru/7f4183
PesepBHOE Bpems 3 7c¢ http://school-
collection.edu.ru
https://resh.edu.ru/
OBIEE KOJIMYECTBO YACOB 68

[10 [IPOT'PAMME
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9 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB . - (uudposbie)
- =

n/n U TeM NPOrpamMMmbl Beero = 2, = E o E o0pa3oBaTe/bHbIE
=
z 2@ & E & pecypes
S = & = o «
2 2R 9 a

Pa3nen 1. BemecTtBo n xumuveckue peakuuu (17 4)
1.1 TIloBTopenue u bubnuoreka [JOK

yriryOJaeHue 3HaHUH

https://m.edsoo.ru/7f41

L OCHOBHBIX pa3eNioB Kypca 8 S a636
KJacca http://www.xumuk.ru
bu6mmorekxa [IOK
12 OcHOBHLIC https://m.edsoo.ru/7f41
a636 http://school-
2. 3aKOHOMEPHOCTHU 4 .
- collection.edu.ru
eoix peartt http://www.xumuk.ru
https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41
1.3 Dnekrponurnyeckas
a636 http://school-
3. IUCCOLUANNI. XUMUYECKUE 8

pCaKknuu B paCTBOpax

Pa3nen 2. Hemera/uibl M UX coeqnHeHud (25 4)

collection.edu.ru
http://www.xumuk.ru
https://resh.edu.ru/

bu6mmoreka [IOK

2.1 OOmas https://m.edsoo.ru/7f41
4 ~ XapaKTepHcTHKa 4 a636 http://school-
" XMMHMYECKHUX DJIEMEHTOB collection.edu.ru
VIIA-rpynmnsl. ["anorenst http://www.xumuk.ru
https://resh.edu.ru/
bu6mmoreka [JOK
ii)arcgeifjfma https://m.edsoo.ru/7f41a
636 http://school-
5. XUMHYECKHUX DJIIEMEHTOB 6 .
VIA-rpymmst, Cepa i €& collection.edu.ru
coeTuHeRMS http://www.xumuk.ru
https://resh.edu.ru/
bu6mmoreka [JOK
iiaK?er:;Ka https://m.edsoo.ru/7f41
a636 http://school-
6.  XHMHYECKHUX DJIIEMEHTOB 7 )
VA-rpymms. Asor, doctop collection.edu.ru
. http://www.xumuk.ru
https://resh.edu.ru/
7. 2.4 OoOmas 8 bubmuoreka [JOK
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XapaKTEePUCTHKA
XUMHUYCCKUX DJICMCHTOB
IVA-rpynnel. Yraepon u
KPEMHUH U UX COSIMHEHUS

https://m.edsoo.ru/7f4la
636 http://school-
collection.edu.ru
http://www.xumuk.ru
https://resh.edu.ru/

Pa3nen 3. Merayuibl u ux coeqnnenus (20 )

3.1 OOwue cBolcTBa
METAJLJIOB

bubmuoreka [JOK
https://m.edsoo.ru/7f41
a636 http://school-
collection.edu.ru
http://www.xumuk.ru
https://resh.edu.ru/
http://all-met.narod.ru

1 UX COCIUHECHUA

3.2 Baxzeluuue MeTajuibl

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636 http://school-
collection.edu.ru
http://www.xumuk.ru
https://resh.edu.ru/
http://all-met.narod.ru

Pasnen 4. Xumus u oxkpyxaomas cpeaa (3 1)

4.1 BemectBa u

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
a636 http://school-

10. maTepuaibl B )KU3HU 3 collection.edu.ru
YeloBeKa http://www.xumuk.ru
https://resh.edu.ru/
http://all-met.narod.ru
Pe3epBHoe Bpems (3 1)
bubmuoreka [JOK
https://m.edsoo.ru/7f41
a636 http://school-
11. PesepBHOe BpeMms 3 collection.edu.ru
http://www.xumuk.ru
https://resh.edu.ru/
http://all-met.narod.ru
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHEHUKA

Xumus. 8 knacc/I.E.Pynsurc, ®.E.@enpaman AxiimonepHoe o01iecTBo , M3aaTenscTBo
«IIpocBemienne;

Xumus 8 knace: yueonuk O.C.I'abpuensin.-3-e uza., nepepad.-M.: [poda, 2014.

Xumus. 8 kiacc/I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO ,
Nz narensctBo «lIpocBenienne»

Xumust. 9 knace/I.E.Pynzurc, @.E.@enpaman AKIIMOHEpHOE 00IIECTBO , M3/1aTeNbCTBO
«I[Ipocsemenune»;

Xumus. 9 kiace/I'abpuensn O.C., Octpoymos WN.I'., Cnagkos C.A., AKIIMOHEpHOE OOILECTBO ,
N3patensctBO «lIpocBemieHne»

Xumus 9xnace: yuebnuk O.C.I'abpuensia.-3-e uza., nepepad.-M.: [Ipoda, 2014.

METOAUYECKHUE MATEPHAJIbI UIA YYUTEJA

Tabpuensam, O. C. Xumusl. 8 kiacc: yaeOHUK 1iist 001eoopazoBaTenbHbIX yupexaenuit O. C.
["a6puensa. -M.: Ipoda, 2007.

CHopruk MaTepHaJIoB MO peau3alun (heaepabHOr0 KOMIIOHEHTA TOCYAapCTBEHHOTO
CTaHJapTa oo1ero oopa3zoBanus B 0011e00pa3oBaTeNbHBIX YUpekaAeHUsAX Bonrorpaackoi
obnactu -Bonrorpan: Yuurtens, 2006.

T'abpuenan, O. C. Xumus. 9 ki1acc: KOHTpoJIbHBIE U poBepouHbie padoTsl O. C. ['abupuensn
u ap. - M.: Jlpoda, 2003.

T'abpuensan, O. C. Xumus. 8 knacc: pabodas rerpaab k yaueOnuky O. C. I'abpuensna O. C.
["abpuensiH, A. B. fmykosa. - M.: [Ipoda, 2007.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
http://www.chemnet.ru

I"azera «Xumusi» u cailT i yuutens «5 uay Ha ypok xumum» http://him.1september.ru.
Enunas xomtekius [IOP: [penmernas xomteknus «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
DnekTpoHHas OMOIMOTEKa YIeOHBIX MaTepHAaJIoOB 110 XMMUU Ha moptaine Chemnet.
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