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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMUM HaA YPOBHE OCHOBHOTO 0OmEro oOpa3oBaHuUs
COCTaB/icHAa Ha OCHOBE TpeOOBaHWI K pe3ysibTataM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHMsl, MPEACTABICHHBIX
B OI'OC OOO, a Ttaxxke Ha OcHOBE (enepaibHOl pabodeld MmporpamMmbl
BOCIUTAHUS M C YYETOM KOHUENIMHU MPEMOAABaHHs YUEOHOT0 mpeaMeTa « XUMHUSD
B 00pa3oBaTeibHBIX Opranm3anusax Poccuiickoi deneparym.

[Iporpamma mo xuMuM AAET NPEACTABJICHHE O WENAX, OOWIEH cTpaTeruu
0o0ydeHusi, BOCIHTAHWUS W PA3BUTHS OOYyYAKOINUXCS CPEACTBAMH y4e€OHOTrO
OpeaMeTa,  YCTAHABIMBACT  00sA3arelbHOEC  MPEAMETHOE  COJEPKaHUE,
NpeIyCMaTpUBAaET PACHpElCICHHE €ro Mo KiaccaM M CTPYKTYPHPOBAHUE IO
pazaenam M TeMaM OPOrpaMMbl MO XHMHH, OMPEACTSET KOJIMYECTBEHHBIC W
KAUECTBEHHBIE XapaKTEPUCTUKHU COJIEPKaHUS, PEKOMEH Ty EMYIO
NOCIEAOBATENBHOCTh  M3YUEHUSI XUMHUM C  YYETOM  MEKIPEAMETHBIX W
BHYTPUIIPEAMETHBIX ~ CBSI3€H, JIOTHKM Y4Y4eOHOrOo  MpoIecca, BO3PACTHBIX
OCOOEHHOCTEM  OOYy4arolUXCs, ONPEAENsIeT BO3MOXKHOCTM MOpeaMera  JJis
peanuzanuu TpeOOBaHWI K pe3ysbTaraM OCBOEHUS OCHOBHOH 00pa3oBaTEbHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOHIEr0 0Opa3oBaHUsl, a TAKXKE TPEOOBAHUH K
pe3yapTaTaMm OOyYeHUsI XUMUM HA YPOBHE LEJICH U3YUEHUS TPEAMETA U OCHOBHBIX
BHJIOB yYEOHO-NIO3HABATENIBHON JEATEIBHOCTH OOYYarOIIErocs MO OCBOCHHIO
y4eOHOTO COACPKAHUSI.

3HaHWE XUMHWM CIIy>)KAT OCHOBOH i (POPMHpPOBAHHMS MHPOBO33PEHUS
00y4arolerocs, €ro MPeACTaBICHANA O MATEPUATBHOM E€AWHCTBE MHPA, BAKHYIO
POJb UTparoT (QOPMHUPYEMBIE XUMHUEH NPEACTABICHUS O B3aUMOIPEBPALLCHUSIX
SHEPIrUM W 00 SBOJIIOLMKA BEUICCTB B MPUPOJE, O MYTAX PEIICHUS TIOOATBHBIX
npoOJIEM yCTOMYMBOTO Pa3BUTHSI YEIOBEUYECTBA — CHIPHEBOM, HHEPreTUUYECKOMH,
NULICBOK U SKOJIOTUYECKONH OE30MacCHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

H3zyueHne xumuu:

CHOCOOCTBYET  pealu3allii  BO3MOXKHOCTEH Ui CaMOPa3BUTUS W
(OpMHUPOBaHUS KYJBTYPhI JINYHOCTH, €€ 00IICH U (PYyHKIIMOHALHON rpaMOTHOCTH,

BHOCHT BKJIaJl B (POPMHUPOBAHKUE MBILIJIEHUS] K TBOPUYECKUX CIIOCOOHOCTEM
o0y4aromumxcs, HAaBBIKOB WX CAMOCTOSITETIbHOW  y4eOHOM  JEATEIBHOCTH,
SKCICPUMEHTATIBHBIX W MCCIEAOBATENBCKUX YMEHHH, HEOOXOAMMBIX KaK B
NOBCEJHCBHOM JKU3HM, TaK U B MPOPECCHOHAIBHOMN NEATEIBHOCTH;

3HAKOMHT CO CHEHM(PHUKON HAYYHOTO MBILIEHHUS, 3aKJIAIbIBACT OCHOBBI
LEIOCTHOrO B3IJI1a HA €AMHCTBO MPUPOABI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHN ECTECTBEHHO--HAYYHOH IPAMOTHOCTH O0YYArOIIUXCH,

CcocoOCTBYET (POPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YETIOBEKY, BHOCUT CBOW BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHue 00yUarOIIUXCS.

JlaHHBIE HampaBjcHWs B OOYYEHUM XHMHH OOCCIECUMBAIOTCS CHELUPUKOMA
COJEpKaHusl y4eOHOrO MPEeAMETa, KOTOPBIA SBIISIETCS NEAArOTUYECKU



aJANTAPOBAHHBIM OTPAKCHHUEM 0A30BOM HAYKHM XMMHUHW HA OMPEACIIEHHOM 3Tare eé
Pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00MIEro 00pa3oBaHUs OPUEHTUPOBAH HA
OCBOCHUE OOYYAIOIIMMHUCA CHCTEMbI NEPBOHAYAIBHBIX TMOHATHI XWMHH, OCHOB
HEOPraHMYeCKOM XMMHU M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX ITOHATHI
OPraHUYeCKON XNMUHU.

CTpykTypa coaepkaHHsl MPOrpaMMmbl MO XUMUM C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTO moaxoAa K €€ u3ydyeHuro. ConepikaHue CKIAAbIBACTCS W3 CUCTEMBI
ITOHATHN O XUMHYECKOM IJIEMEHTE U BELIECTBE U CUCTEMBI TOHATUIA O XUMUYECKON
peakuun. OOe STH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl [0 NPUHLHUITY
ITOCJIEA0BATEIBHOIO PAa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX NPEACTABICHUI
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIAPHOIO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUA,

— [ lepuomnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUMH,

— YUEHHS O CTPOCHUU aTOMa U XUMHUYECKOM CBA3H,

— TMpPEeACTaBICHU 00 JIICKTPOJIMTUYECKOW AMCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTHyeCckre 3HAHHWS PACCMATPUBAIOTCSI HA OCHOBE OMIIUPUYECKH
NOJIYYEHHBIX W OCMBICIEHHBIX (DAKTOB, Pa3BHBAOTCS MOCIECAOBATEIBHO OT OAHOIO
YPOBHS K JPYyromy, BBINOJHSAS (QYHKIUH OOBSCHEHWS W MPOTHO3WPOBAHHS
CBOWMCTB, CTPOEHHS W BO3MOXKHOCTEN MPAKTHYECKOrO MPUMEHEHUS W IMOTYyYECHUs
MU3yYaeMBbIX BEILECTB.

OcBOocHHME mporpaMMbl 1O XWMHH  CHOCOOCTBYET  (DOPMHUPOBAHHIO
MIPEICTABICHNUS 0 XUMUYECCKOW COCTABJIAIOIICH HAYYHON KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEMHOW NPHUPOIbI, LEHHOCTHOIO OTHOLUICHWS K HAYyYHOMY 3HAHUIO H
METOJaM NO3HAaHWA B Hayke. M3ydeHWe XUMHUHM MPOUCXOIUT C IPUBIICUCHUEM
3HAHWIA W3 paHee M3YUYCHHBIX YUEOHBIX MPeaAMETOB. « OKPY:KAIOMMANA MUY,
«buonorus. 5-7 knaccel» U «PU3MKa. 7 KIacey.

[Ipy wW3y4eHHMH XWUMHM MPOUCXOAUT (OPMUPOBAHWE 3HAHWKA OCHOB
XUMUYECKOH HAyKH KaK OOJIaCTH COBPEMEHHOIO E€CTECTBO3HAHWS, MPAKTHYECKOM
NEATENIBHOCTA YEJNOBEKA W KAk OJHOI0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDBIL.
3amaya y4eOHOro MpEeAMETa COCTOMT B (DOPMHUPOBAHMM CHCTEMbBI XHUMHYECKHX
3HAHUH — BaKHECUINUX (PAKTOB, MOHATHH, 3aKOHOB U TCOPETHYCCKUX MOJIOKEHUH,
JOCTYMHBIX 00OOIIEHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKW, B
NpuOOIICHUM K HayYHbIM METOAAM TIO3HAHHMsS TMPW HK3YUYCHUHM BEIICCTB M
XUMUYECKHX PEAKLMA, B (OPMUPOBAHUM M PA3BUTHUW MO3HABATEIILHBIX YMECHUHA 1
UX TPUMEHCHWM B Y4e€OHO-NMO3HABATEIBHOW M Y4EOHO-MCCIECAOBATEIBCKOM
JESATENBHOCTA, OCBOCHMM NPABWJ O€30MacHOro OoOpameHusi ¢ BEIICCTBAMHU B
[TOBCEIHEBHOM JKA3HH.

[Tpn M3ydyeHUM XMMHHM HA YPOBHE OCHOBHOIO OOLIEro 0O0pa30BaHUsl BAKHOE
3HAQUEHUE MPUOOPENIN TAKUE LI, KaK:



- (hopMUpOBaHNE WHTENNIEKTYa/IbHO Pa3BUTON JIMYHOCTW, T[OTOBOM K
camo06pa3oBaHuo, COTPYAHMUYECTBY, CaMOCTOATENbHOMY MPUHATUIO PeLLeHWiA,
CNOCcoBHOM afanTUPOBaTLCA K ObICTPO MEHAIOLLMMCS YCIOBUSM XNU3HM;

- HarnpaB/IeHHOCTb  OOYy4YeHMsi Ha  CUCTeMaTU4yeckoe  MpPUoOLLEHNe
0byyvaroLmMXCA K CamMOCTOATE/IbHOW MO3HaBaTe/lbHON AeATe/IbHOCTU, Hay4HbIM
MeToZam MO3HaHWA, (POPMMPYHOLLMM MOTMBALMIO U pa3BMTME CMOCOOHOCTEN K
XUMUW;

- obecneyeHne ycnoBuii, cnocobCTBYHOLLMX NPUOBPETEHNIO 00YYatOLLIMMUCS
OMbiTa Pa3HOOOpa3HOW [eATeNIbHOCTU, MO3HAHUA W CaMOMO3HAHWSA, K/THYeEBbIX
HaBbIKOB (K/THOUYEBbIX KOMMETEHLMIN), UMEILINX YHMUBEPCA/IbHOE 3HayeHue [ns
Pa3/IMYHbIX BUOOB AeATENIbHOCTY;

- (hopmupoBaHMe 06Wen (YHKUMOHA/IbHOM U eCTECTBEHHO-HAY4YHOM
rpaMoOTHOCTW, B TOM uYMUC/E YMEHUA OOBACHATL W OLEHMBATb SBMEHUSA
OKPY>KatoLLEero Mupa, WCnosb3ys 3HaHWA M OMbIT, MOMyYeHHble MNPU U3YYeHUU
XUMUW, NPUMEHATb WX NPU PeleHnn npo6neM B MOBCEAHEBHOM >XU3HW U
TPYZLOBOW AeATeNIbHOCTY;

- (opmupoBaHMe Yy  0OyYarOLUMXCA  TYMAHUCTUYECKMX  OTHOLUEHUMN,
MOHUMAHNA LEHHOCTN XUMUYECKUX 3HAHUA N1 BbIPabOTKN  3KONOrMYECKN
LleN1ecoobpasHoro rnosefeHnss B ObITY M TPYAOBOW [AeATENIbHOCTM B LENax
COXpaHeHWs CBOEro 310POBbS 1 OKPY)KatoLLEN NPUPOAHOW Ccpeapbl;

- pasBuUTME MOTMBaUMM K OOYYEHWMIO, CMOCOOGHOCTEN K CaMOKOHTPO/IO U
CamMOBOCMMWTAHWIO HA OCHOBE YCBOEHUA  0OLLeYe/sloBEYECKMX  LIEHHOCTEMN,
FOTOBHOCTW K OCO3HaHHOMY Bbl6OPY MPO(UAA M HarpaBNeHHOCTU Aa/bHelnLero
06yyeHms.

Ob6Llee 4MCNO 4acoB, OTBEAEHHbLIX [N WM3YYEHUS XMMUM Ha YPOBHE
OCHOBHOr0 06LLero obpasoBaHus, coctaBnseT 136 yacos: B 8 Knacce - 68 4acoB (2
yaca B Heflento), B 9 Knacce - 68 4acoB (2 yaca B Hefiento).



COIEPKAHUE OBYUYEHUA

8 KVIACC

IlepBoHavaibHbBIC XUMHYECKHE IOHATHS

[Ipeamer xumuu. Ponp XMMUM B JKU3HU YETIOBEKA. XMMUS B CUCTEME HAyK.
Tema m BemecTBa. Du3MUECKHME CBOHCTBA BEMIECTB. ATPEraTHOE COCTOSHUE
BemecTB. [ToHsATHE O MeTOaaX MO3HAHWS B XMMHUHU. UKMCTBIE BEIIECTBA U CMECH.
CriocoOsl pa3aesicHust CMECEH.

ATOMBI M MOJIEKYJIBl. XHUMHYECKUE 3JIEMEHTBl. CHMBOJBI XHUMHYECKHAX
3eMEHTOB. [IpOCTBIE M CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKMX 3JIEMECHTOB.
3aKOH TIOCTOSHCTBA coOCTaBa BewlecTB. (OTHOCUTENIbHAs aTOMHas —Macca.
OTHOcuTENBHAS MOJIEKYJISIpHAas Macca. MaccoBas 10JiE XMMHUYECKOTIO 3JIEMEHTA B
COCTUHEHHH.

KonmnyectBo Bewectsa. Monb. MosisipHas Macca. B3auMOCBsI3b KOJIMYECTBA,
MAacChl W YHMCJIA CTPYKTYPHBIX €JMHHI[ BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKHX COCTUHEHHA.

OU3NYECKUE U XUMUUYECKUE SBJICHHUS. XUMUUYECKAs PEAKIMs U €€ MPU3HAKM.
3aKOH COXPAHECHHsI MACChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Kiaccuukanms
XUMUYECKHX PEAKLMNA (COCTUHEHMS, PA3JI0KEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii JKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0#, mpaBuiaamMu padoTsl B JTaOOPATOPUH U
npuéMaMu oOpateHus ¢ 1ad0paToOpHbIM 00OPYAOBAHUEM, U3YUYCHUE U ONUCAHHE
(U3AYECKUX CBOWMCTB OOpa3sOB HEOPraHMYECKUX BELIECTB, HAOIIOJACHUE
¢usznuecknx (MIaBJACHUE BOCKA, TasHUE JibJa, PAaCTUPAHUE caxapa B CTYIIKE,
KHIICHUE W KOHACHCAIMs BOABI) U XUMHUYECKMX (TOPEHHE CBEYM, MPOKAIMBAHHE
MEIHON MPOBOJIOKH, B3aUMOJCHCTBHE MENA C KUCIIOTON) SBJICHUH, HAOIIFOACHUE U
OMHCAHWE TMPHU3HAKOB MPOTEKAHUS XMUMHUYECKHX PEakuuil (pasjoKeHUe caxapa,
B3aMMOJEHCTBHE CEPHON KUCIIOTHI C XJOPUAOM Oapusi, Pa3ioXeHHE TMAPOKCUIA
meau (11) mpu HarpeBanuu, B3aMMOAEHCTBHE Kele3a ¢ pacTBOpoM conu meam (11),
U3YYCHHE CIMOCOOOB Pa3NEJICHHs] CMECEH: ¢ MOMOLIBI0 MarHuTa, (PUiIbTPOBAHUE,
BBINIAPUBAHUE, TUCTUUIALMS, XpoMaTorpadus, TpoBEICHUE OUYMCTKH TMOBAPEHHOM
coiu, HaOMIOJEHWE W ONUCAHWE  PE3yJIbTATOB  NPOBEICHUS  OIMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHCHUST MACChl, CO3JaHUE MOJEICH MOJIEKY
(IIApOCTEPIKHEBBIX ).

Basxueiimime npeacraBuTe/ M HCOPraHMYECKUX BELECTB

Bosnyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U TPOCTOE
BelECTBO. HaxokaeHwe KHCIopoAa B MPUPOAC, (PU3NUYECKHE W XUMUYECCKHE
cBoiictBa (peakumm ropenusi). Oxkcuapl. [Ipumenenune kucnaopopa. CrocoOsbl
NOJIy4YECHUsT KHCIopona B Ja00Oparopud W NPOMBILUICHHOCTH.  KpyroBopot
KHCopoa B mpupoie. O30H — aJIOTPOIHAS MOAU(PUKALKS KHCTOPOA.



TemnoBoil 3(pPEeKT XUMUUECKONH pPEAKIMH, TEPMOXMMHUYECKUAE YPABHEHUS,
3K30- M DHIAOTEPMUYECKHAE pPeakuymu. TOIUIMBO: Yrojib MU METaH. 3arpsA3HEHUE
BO3/1yXa, YCWJICHHE MAPHUKOBOIO 3(PeKTa, pa3pyuieHue 030HOBOTO CJI0SI.

Bomopon — smeMeHT M mpocTOoE BEWIECTBO. Haxoskaenuwe Bomopoaa B
npupoae, (QU3MYECKHME W XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CHOCOOBI
nony4eHus. KucioTel v comnu.

Mousipablii  00bEM  ra30B. PacyéTbl MO XUMUYECKHM  YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOJABL. Boaa Kak pacTBOpUTENDL. PacTBOPBEL.
HacellieHHbIE M HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 0Jis1 BEHIECTBA B PACTBOPE. XUMUYECKHE CBOMCTBA BOJABL. OCHOBAHMSI.
Pone pacTBOpOB B IPUPOAE U B JKU3HMU YeNIOBEKA. KpyroBopoT BOABI B IPUPOJIE.
3arps3HEHUE NPUPOAHBIX BOA. OXpaHa U OUACTKA NPUPOJHBIX BOJ.

Knaccudukanus neopranuyeckux coeauHeHuit. Okcuabl. Knaccudukanuys
OKCHJOB.  coneoOpasyrome  (OCHOBHBIE,  KHUCIOTHBIE, aM(pOTEpHBIE) W
HeconeoOpasyromme. HomeHkimarypa OKCUAOB. (DU3NYECKHE M XUMUYECKHE
CBOMCTBA OKCUAOB. [lonyueHue OKCUa0B.

OcHoBannda. Kiaccu(ukanms OCHOBaHM: WIENMOYM M HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. DU3MYECKUE U XUMUUYECKHUE CBOMCTBA
ocHOoBaHwMii. [TonyueHne OCHOBaHMA.

Kucnotel. Knaccuukaums kucnor. HoMmeHknarypa KucinoT. OU3AYECKUE U
XAMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHoctu MetauioB H. H. bekerosa.
[Tomy4yeHue KUCIOT.

Comu. Homenknarypa coneid. GU3NYECKe U XMMHYECKHE CBOMCTBA COJICH.
[Tonmyuenue coiei.

['eneTyeCKas CBI3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCIMHEHUH.

Xumuueckuii JKCnepumenm:

KAUECTBEHHOE ONPEICIICHUE COACP)KAHUS KUCIOPOJA B BO3AYXE, MOJTYUYEHHUE,
coOMpaHue, pacno3HABAaHHE M M3YyYEHUE CBOMCTB KUCIOpOJa, HAOMIOIEHUE
B3aUMOJCHCTBUS BELIECTB C KHCIOPOAOM M YCIOBHS BO3HUKHOBEHHUS W
NpEeKpalicHusl TOPEHUsl (TMo’kapa), O3HAKOMJICHHE ¢ O0Opa3llaMu OKCUJIOB H
OMHCAHWUE WX CBOWMCTB, MONY4YeHHE, COOMpaAHHWE, PACIO3HABAHWME M W3YUYECHHE
CBOICTB BOJIOpOJa (rOpeHUE), B3aUMOJEHCTBAE Boaopoaa ¢ okcuaom meau (II)
(BO3MOKHO HMCIOJIb30BAHUE BUICOMATEPUAIOB), HAOIIOIEHUE 00pa3lOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, MCCIEAOBAHHE OCOOEHHOCTEH PACTBOPEHUS BELIECTB C
PA3NUYHON PACTBOPUMOCTBIO, NPHUIOTOBIIEHUE PACTBOPOB C  OMPEAEIEHHOM
MacCOBOM HOJIEH PaCTBOPEHHOTO BEIIECTBA, B3AUMOAECUCTBHE BOJBI C METALUIAMHA
(HaTpueM W KajublieM) (BO3MOXKHO  HCIOJIB30BAHUE  BUJCOMATEPUAJIOB),
UCCIICIOBAaHUE OOPa3lOB  HEOPraHMYECKUX BEHIECTB PA3JIMYHBIX  KJIACCOB,
HaOOICHUE U3MEHEHUST OKPACKH MHIMKATOPOB B PACTBOPAX KUCJIOT W IIETIOYEH,
U3y4YeHHe B3ammopckcTBus okcuaa Meau (II) ¢ pacTBOpoM CEpHOM KHUCIOTHI,
KHCJIOT ¢ METAUIAMHU, PEaKUUi HEUTpAIU3aluH, IOIYyYCHUE HEPACTBOPHUMBIX
OCHOBAHM, BBITECHEHHE OJHOTO META/UIa APYTMM M3 PACTBOpPA COJIHA, PELICHUE



SKCHEPUMEHTANIBHBIX 337a4 M0 TeMe «BakHEHWIIMEe KIacchl HEOPraHMYECKUX
COCIMHECHUIN).

Hepunoanyecknii 3akoH u Ilepuoauyeckast cucreMa XHUMHYECKHX
yiemeHToB JI. U. Menageneea. CTpoeHne aromMoB. XHMHYECKAsi CBS3b.
OKHCIUTE/BHO-BOCCTAHOBUTEIbHBIC PeaKIIHH

[lepBpie MONBITKM KIaCCH(PMKALUM XHUMHYECKHUX JJIEMEHTOB. [loHATHE O
Ipynmnax CXOJHBIX 3JEMEHTOB (IIEIOYHBIE M UICTOYHO3EMENBHBIE METAJLIbI,
TATOTEHBI, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(POTEPHBIE OKCHIbI
Y TUIPOKCUJIBL.

[Tepuoanyeckuii 3axoH. [lepuoanyeckas cuicteMa XUMHUYECKUX JIEMEHTOB /1.
HU.  Mennpeneesa.  KoporkomepuonHas W JUIMHHOIIEPUOAHAS (dopmbl
ITeprommueckoil cucreMsl xuMmudeckux aiemMeHToB J[. M. Menneneesa. [leproabt
U rpynnbl. OU3WYECKUA CMBICI TOPSAKOBOTO HOMEpPA, HOMEPOB IEpUoAa H
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M30Tonsl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0YEK aroMOB  MEpBbIX 20 XMMUYECKHX  DJIEMEHTOB
IlTeprommueckoir cuctembl . M. Menneneea. XapakTepucTUKa XUMHYECKOIO
3JIEMEHTA MO €ro nonokeHuro B [lepuonuueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUsl PaauMyca aTOMOB XMMHWYECKMX JJIEMEHTOB,
METAJUIMYECKUX U HEMETATUIMYECKUX CBOMCTB O TPYIINAM U MEPUOIAM.

3nauenue [lepuoayeckoro 3akoHa u [lepruoanvyeckoil CUCTEMBI XUMHAYECKHUX
DJIEMEHTOB I pa3BUTUSA Hayku W npaktuku. JI. M. MeHneneeB — y4y€HBIN U
IPKIAHUH.

Xumuueckass cBs3b. KoBaJieHTHas (MOJiipHAss W HEMOJISIPHAs))  CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3NIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucneHus.  OKHCIMTENBHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Tpoueccel OKACIEHUS U BOCCTAHOBJICHHsI. OKUCIIUTENM U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumMenm:

U3y4eHUEe OOpa3lOB BEIICCTB METAUIOB W HEMETAIIOB, B3aUMOJCHCTBHUE
TMAPOKCUJIA LMHKA C PACTBOPaMK KHUCJIOT M INENOYEH, NPOBEACHHUE OIBITOB,
WJUTKOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIMIA
(rOpEHUE, peakiU PA3JIOKECHUS, COCTUHEHUS ).

Mejcnpeomemnoie ceasu

Peanmu3anuss MEXNPEOAMETHBIX CBI3€H NPA M3YYEHUMM XHMHMM B 8 Kjacce
OCYILECTBISIETCS 4YEpPe3 MCMOJIb30BAHME KaK OOLIMX E€CTECTBEHHO--HAYYHBIX
MOHATUH, TAK YU MOHATUH, SBISIOIIMUXCA CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI0 LIUKIIA.

OOwmme eCTeCTBEHHO--HAYYHbIE MMOHATHS. HAYYHbIN (DaKT, THIIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCu(uKauus, MNEPHOAUYHOCTb, HAOIIOICHUE,
JKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

du3nKa: Marepus, aroMm, DOJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI,
W30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJIA, DIIEKTPUUYECKHAN 3apsal, BELIECTBO, TENO,



00BEM, arperartHoe COCTOSTHUE BEIIECTBA, a3, (PU3NUYECKUE BETUUYHMHBI, €OUHHLIBI
MU3MEPEHHUS], KOCMOC, TUTAHETHI, 3BE3bl, CONHIIE.

buosnorus: ¢potocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEPATIbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTTMBO, BOJAHBIE PECYPCHIL

9 KUJIACC

BemecTBo 1 XUMHYECKasI peakuus

ITeproanueckuii 3akoH. [leproauyeckas cucreMa XUMUYECKUX JIEMEHTOB /.
HU. Menpeneesa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHWH CBOWCTB
XUMUYECKAX OJJIEMEHTOB MEPBBIX TPEX MNEPUOAOB, Kauus, KajgbLUus W HUX
COCIMHEHWIA B COOTBETCTBHUM C TOJIOKEHUEM OJJIEMEHTOB B [lepuoanueckoi
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BelecTBa: BUABI XMMHUYECKOW CBsI3U. THUNBI KPUCTALTMUYECKHUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THUMNA KPUCTATMYECKON PEIUETKA U
BUJA XUMHUUYCCKOM CBI3H.

Knaccuukanms u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJIACCaM HEOPraHMYECKHUX
COCIMHEHUMN, TCHETUYECKAs CBA3b HEOPraHMYECKUX BELICCTB.

Knaccupukanms XuMu4ecKX peakuuii Mo pa3auyHbIM TpU3HAKaM (TI0 YUCITy
M COCTAaBY YYACTBYIOUIMX B PEAKIMW BELIECTB, MO TEIIOBOMY 3(PPekTy, 1o
WU3MCHEHUIO CTETCHEH OKHUCIICHUSI XMMUYECKUX 3JIEMEHTOB, IO OOPaTHMOCTH, O
YUaCTHIO KAaTaau3aropa). JK30- U 3HAOTEPMUUECKHE PEAKIUU, TEPMOXUMUUYECCKUE
YPaBHEHUS.

[TonsTe 0 ckopocTH XMMHYECKOH peakuuu. [loHsarne o6 oOpaTMMBIX W
HEOOPATUMBIX XMMHUYECKUX peakiusx. [IOHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakiusax. [lonstue o karanuze. [IoHsaTHe 0 XUMHYECKOM paBHOBECUU. DaKTOPHIL,
BIIMSIOIIME HA CKOPOCTh XMMMYECKOW pEakUMu M TMOJIOKEHHE XUMHUYECKOIrO

PaBHOBECHSI.
OKMCANTENbHO-BOCCTAHOBUTEIBHBIE — PEAKLMK,  SJICKTPOHHBIA  OajaHc
OKHCIIUTENBHO-BOCCTAHOBUTENIBHOH ~ PEAKLIMM. CocraBiicHUE  ypaBHEHUWH

OKHMCJIMTENIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMA C  MCIOJB30BAHUEM  METOJA
AJIEKTPOHHOIO OanaHca.

Teopus SNEKTPOJIMTAYECKON TUCCOLMALMU. DNEKTPOJIUTEL U HEAJIEKTPOJIMTHI.
Karnonsl, aHuOHBL. MeEXaHU3M JIUCCOLMALMU BEILECTB C PA3JIMYHBIMH BUAAMH
XUMUYECKOH CBsi3H. CTeneHb aucconranni. CUabHBIE U CIA0bIE STIEKTPOIUTHI.

Peakuyn mOHHOTO 0OMEHA. Y CIIOBHS POTEKAHUS PEAKIIMIA HOHHOTO OOMEHA,
MOJIHBIE W COKPAIIEHHBIE MWOHHBIC YpaBHEHMs peakuuil. CBOMCTBA KHUCIIOT,
OCHOBaHWII M COJe B CBETE MPEACTABICHUH 00  AIEKTPOIMTHYECKOM
qucconmrany. KadecTBeHHBIE peakiii Ha MOHBL. [IOHATHE O TUAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BCIIECTB — METAUIOB M HEMETA/UIOB (rpadura W ammasa), CIIOKHBIX BELICCTB
(X70puaa HATpHsl), UCCIICAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKkuuu



OT BO3JCHCTBUS PA3IMYHBIX (DAKTOPOB, MCCIEAOBAHUE JIIEKTPOIMPOBOJHOCTH
PacTBOPOB  BEIECTB, MPOLECCA IMCCOLMALMM KHCIOT, IIETOYeH MW COJei
(BO3MOKHO  WCIIOJB30BAHWE BUACO MATEPHATIOB), MPOBEICHUE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKKM  TPOTEKAHUS  PeakuuMii  MOHHOrO  oOMeEHa
(oOpa3oBaHMe OcCaaka, BBIACICHWE ra3a, OOpa3sOBaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIHUTENbHO-BOCCTAHOBUTEIBHBIX  PEaKIUii
(TOpPEHUE, PEaKUMU PA3JIOKCHUS, COCIMHEHNUS), PACTIO3HABAHUE HEOPraHMYECKUX
BEUICCTB C TMOMOULIbI0 KAUECTBEHHBIX PEAKIMA HA HMOHBI, PEIICHUE
AKCMEPUMEHTATILHBIX 33/1a4.

HemeTanibl 4 X cOeTHHEHUSI

OO0mias xapakTepUCTHKa rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEpHbIC CTEMEeHU okuciaeHus. CTpoeHue U (PU3NUECKUE CBOUCTBA MPOCTHIX
BEUIECTB — TaJOreHOB. XWUMHUYECKHE CBOWCTBA Ha MpuUMeEpe  XJopa
(B3aMMOJCHCTBHE C METAUIAMHU, HEMETallaMH, MenoYamMu). XIJIOPOBOAOPOLL.
ConsiHast KHMCIIOTA, XMMHAYECKHE CBOWCTBA, INMOJYYEHUE, NPUMEHEHUE. JlelicTBHE
XJIOpa ¥ XJIOPOBOJOPOJA HA OPraHM3M 4YejoOBeKka. BakHelmue XJIOpHIbl B KX
HAXOXJICHUE B IPUPO/IE.

OOwmast xapakTepucThka 31eMeHTOB VIA-rpynnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEMEHU OKucieHus. CTpoeHue M (PU3NYECKUE CBOHCTBA
NPOCTBIX BEIIECTB — KUCIOPOAA U CEPBL. AJUIOTPOMHBIE MOAN(PUKALMN KUCIOPOAA
U Cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoOBOJOPOA, CTPOCHHUE, (PU3HUECKHE U
XUMUYECKUE CBOMCTBA. OKCHUBI CEPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kucimotra, (U3MUYECKME W XHUMHUYECKUE CBOicTBAa (00ImME  Kak
NPEICTABUTENS Kjacca KUCIOT W cnenupuyeckue). XUMHUYECKHE PEaKLUH,
JeKAME B OCHOBE MPOMBILUICHHOTO CIOCO0A MOMYyYEHUsI CEPHOW KHUCIIOTHI
[TpriMeneHune cepHoi KucaoThl. CoJld CEPHOI KUCIIOTHI, KAYeCTBEHHAs PEAKIUs HA
cyab(par-uoH. HaxoxxaeHune cepbl U €€ COCAMHECHHWH B NpUpoac. XHUMHUYECKOE
3arpsi3HCHUE OKPYXKAIOIIEH Cpelbl COCOUHEHUSMH Cepbl (KUCIOTHBIE JTOKIM,
3arps3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPALICHMUS,

OOwast xapakTepucTuka 371eMEHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapAKTEPHbIC CTENEHU OKUCICHHS. A30T, paCHpOCTPAHEHUE B MPHUPOAE,
$u3nUeCKUe 1 XUMUYECKUE CBOMCcTBA. KpyroBopoT a3oTa B mpupoje. AMMHUAK, €0
($u3nUeCKUe U XUMUYECKUE CBOICTRA, MOJyueHUE U npuMeHeHne. Cojau aMMOHMS,
X PU3MUECKUE U XUMUYECKUE CBOMCTBA, MpUMEHEHHE. KauecTBeHHas peakius Ha
WOHbI aMMOHUS. A30THasi KHUCJIOTa, €€ MoJyuyeHue, (PU3MUECKUE U XUMHUYECKHUE
cBOiicTBa (00IIME KAaK NPEACTABUTENS KIAacca KHCIOT M CHenu(puyecKue).
Hcnonb3oBaHUE HUTPATOB M COJCH aMMOHMS B KayeCTBE MUHEPAIbHBIX
yA00peHni. XuMUYECKOE 3arps3HEHAE OKPYKAKOIIEH Cpe/ibl COSTMHEHUSMH a30Ta
(KACTIOTHBIE JOXJM, 3arpsa3HEHUE BO3AyXa, MOYBBl W BOA0EMOB). Docdop,
ajytoTponHbie Moaudukamu gocdopa, PU3NUECKHE U XUMHYECKUE CBOMCTBA.
Oxcun pochopa (V) u pocdopHas kucnoTa, PU3NUECKUE U XUMUUECKAE CBOUCTRA,
nosyueHue. Mcnonb3oBanue GpochaToB B KAUECTBE MUHEPAIBHBIX YAOOPECHUH.



OOwast xapakTepucThka 31eMeHTOB [VA-rpynmnsl. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpPHBIC  CTEICHW  OKHUCICHUS.  YTIEPOA,  AJIOTPOIHBIE
Moau(UKaIlMK, PACOPOCTPAHEHUE B MPUPOJAE, (PU3MUECKHE U XUMHUUECKUE
cBoiicTBa. Ancopbuus. KpyroBopor yraepoaa B npuponae. OKCHIbI YITIEPOa, UX
¢usnueckue M XUMHUYECKME CBOMCTBA, JEHCTBHE HAa KUBBIE OpPraHU3MBbI,
NOJIyYEHUE W MPUMEHECHHE. DKOJOTMYECKHE MPOOIEMBI, CBI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a rno0aqbHOTO MOTEIUICHWS KJIMMara, MNapHUKOBBIA
3 dekt. YroapHas KUCIOTa U €€ COU, UX (PU3UYECKUE U XUMUUYECKHUE CBOMCTRA,
NOJlyueHUE W mnpuMcHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAWLMHE, MPOMBILIUIEHHOCTH U CEIBCKOM
XO3SHCTBE.

[lepBoHaUabHbBIE MOHATHS 00 OPraHNYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yraepoaa (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TAHOJ, IIULEPUH, YKCYCHAs! KACIIOTA).
[IpupoaHbIE MCTOYHHMKHM YIJIEBOJOPOMOB (Yyroib, HPUPOAHBIA Ta3, HEPTh),
OPOAYKTBEl HMX MepepaboTku (OCH3HMH), WX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTE O OMOJNIOTMYECKH BaXKHBIX BELIECTBAX: KUPAX, OCNKax, YIIEBOAAX — U UX
pOIM B OKA3HM 4YeNIOBEKA. MarepuaibHOE E€AMHCTBO OPraHu4ecKuX W
HEOPraHWYECKUX COCTMHEHUI.

Kpemuuii, ero Quznueckue H XUMHUYECKHE CBOMCTBA, MOJYYEHUE U
npumeHenue. CoenuHEHusl KpeMHus B mnpupoje. OOumme npeacTaBicHus 00
okcune kpemHus (IV) u kpemuueBoi kucinore. CUIMKATHI, UX UCIOJIb30BAHUE B
ObITY, B MPOMBIILJICHHOCTA. BakHeHIMe CTPOUTEIbHBIE MATEPUAJIb. KEPAMUKA,
CTEKJIO, IIEMEHT, OCTOH, *kene300eToH. [Ipolaembl 6€30MacHOr0 UCMOJIB30BAHUS
CTPOUTENIbHBIX MaT€PUAJIOB B TOBCETHEBHOM KU3HU.

Xumuueckuii JKcnepumMenmn:

U3y4YeHUE 0OPA3OB HEOPraHWUYECKUX BEUIECTB, CBOMCTB COJISTHOM KHMCIIOTHI,
MPOBEACHUE KAUECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TMPOTEKAHMS, OMBITHI, OTpaXKaroliue (U3NYECKUEe U XUMHUYECKUE CBOWCTBA
TATOTEHOB W WX COCOVMHEHWHA (BO3MOXHO HCIOJIB30BAHUE BHACOMATEPUATIOB),
O3HAaKOMJIEHUE ¢ oOpa3uamu XJOpuJ0B (TAJIOT€HUAOB), O3HAKOMIICHHE C
oOpaslaMi  cepbl W €€  COCAMHCHUSMU  (BO3MOXHO  HMCIOJb30BAHHE
BHJICOMATEPUAIIOB), HAOMIOACHUE Tpoliecca OOyIJIMBaHUs caxapa MoJ JICHCTBHEM
KOHLICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, H3YYEHHE XWUMHUYECKHUX CBOMCTB
pa30aBJICHHON CEPHOM KUCIOTHI, MPOBEACHUE KAYECTBEHHON PEAKMK Ha Cyb(ar-
WOH W HAOIOJICHUE MPU3HAKA €€ NMPOTEKAHWsS, O3HAKOMIICHHE C (PU3NYECCKUMHU
cBoiicTBaMM a3oTa, ¢ocdopa M WX COCAMHECHUN (BO3MOYKHO HMCIIOIB30BAHUE
BHJICOMATEPUATIOB), 00pa3lamMu a30THBIX U (POCHOpPHBIX YAOOPEHHIA, TOTYyUEHHE,
coOupaHue, paclo3HABAHWE W M3YYEHUE CBOKMCTB aMMHMaKa, NPOBEIACHHE
KQUEeCTBEHHBIX PEAKLMii HA MOH aMMOHUsS U (pocdar-uoOH U U3YUYEHUE MPU3HAKOB
UX MPOTEKAHM, B3AUMOACHCTBIE KOHIIEHTPUPOBAHHON a30THON KUCIIOTBI C MEBIO
(BO3MOKHO  MCHOJIb30BAHUE  BHJICOMATEPHANIOB),  M3YYEHUE  MOJENCH
KPUCTAJUIMYECKUX PEMIETOK ajMaza, rpadura, (QyuiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM aCOPOIMU PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM U



YCTPOMCTBOM NPOTHBOrasa, NOJy4YEeHUE, COOMPAHKE, PACIIO3HABAHUE U HM3YUYCHHE
CBOMCTB YITIEKMCIIOrO Ta3a, MPOBEACHUE KAUYECTBEHHBIX pEakUMii HA KapOoHAT W
CUJIMKAT-UOHBl W W3YYCHUE MPU3HAKOB WX MNPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKUMEHA CHIIMKATHOW MPOMBILUICHHOCTH, PEIICHUE OKCIEPUMEHTAIBHBIX
3a1a4 10 TeMe « BaKHEHIIME HEMETAIUIBI U UX COCIUHEHUS.

MeTtajuibl U HX COEAMHEHUSA

OO0wmast XapakTEpUCTUKA XUMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH
ux TnonoxkeHuss B llepuommyeckoil cucrteme xummueckux oamemeHros . H.
MeHnpeneeBa U CTpoeHHss aTOMOB. CTpOEHUE METAIUIOB. MeTalmmyeckas CBsi3b U
METAJUIMYECKAs  KPUCTAUIMYECKAs  PEIIETKA.  OJNEKTPOXMMHYECKMU  Psif
HaNpsbKEHUH MeTaIoB. DU3NYECKUE U XUMUYECKUE CBOWCTBA MeTaiioB. O0miue
crocoObl MONy4YeHHss MeTaoB. [IoHATHE O KOPPO3MM METAJUIOB, OCHOBHBIC
crnocoO0bl 3auThl WX OT Koppo3uu. Crnabl (CTajdb, YyryH, AROPATIOMUHUM,
OpOH3a) U UX MPUMEHEHUE B OBITY W MPOMBIIIJIEHHOCTH.

[[lenoyHbIE METAUIBL. MOJOKEHHE B [IepHONMYECKONH CUCTEME XMMHYECKUX
anemeHToB JI. M. MeHnneneeBa, CTPOCHUE MX aTOMOB, HAXOXKIACHWE B IMPUPOJE.
dU3nYecKre U XUMHAYECKUE CBOMCTBA (HA MpUMEPE HATPUS W Kanus). OKCUIbl U
TUAPOKCUJBI HATpUss W Kaivd. [IpUMEHEHME WICNOYHBIX METAUIOB W MX
COCIMHECHUN.

[IlenoyHO3EMENIBHBIE META/UIBl MAarHUid W KaJdbLMM. MOJO0XKCHHUE B
Ilepromnueckoil cucreme XUMUYECKUX diieMeHToB [[. Y. Menaeneesa, ctpoeHue
MX aTOMOB, HAXOKIEHUE B IPUPOAE. PUINYECKUE U XUMUYECKUE CBOMCTBA MAarHUs
U KanblMs. BaxHehmue COeAMHEHUS KaiablUs (OKCUO, THAPOKCHA, COJIA).
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUSI.

AOMHHMIA: TIONIOKEHUE B [ IEPHOIMYECKON CUCTEME XUMUYECKUX JJIEMEHTOB
J. . Menaeneesa, cTpoeHue aromMa, HaxoKAeHWE B npupoe. PU3nYecKue H
XUMUYECKHE CBOICTBA aMOMUHUSA. AMPOTEPHBIC CBOMCTBA OKCHUIA M TMAPOKCHAA
ATFOMUHUSL.

Keneso: nonoxenue B [lepruoanueckoi CUCTEME XUMUYECKUX BJIEMEHTOB /.
H. Menaeneesa, CTpOCHUE aroMma, HaxoXkaeHue B mpupoae. dusnueckue u
XUMUYECKUE CBOMCTRA kene3a. OKCHIbL, THAPOKCHABI U conr xkenesa (11) u skenesa
(IIT), mx cocras, CBOMCTBA U MOy YCHHE.

Xumuueckuii JKCnepumenm:

O3HAKOMJICHUE C o0pa3liaMi METAaUIOB W CIUIABOB, WX (PHU3NYECKUMHU
CBOMCTBAMM, M3YyYEHME  PE3YJbTATOB  KOPPO3UM  METAUIOB  (BO3MOKHO
WCMOJIb30BAHUE BHJCOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHIA
KATbUMsT M HaTpus ¢ BOMOM (BO3MOXKHO MCIOJIB30BAHUE BHICOMATEPHAIIOB),
MCCIEN0BAHUE CBOWMCTB KECTKOM BOJBI, MPOLIECCA TOPEHUS KEJle3a B KUCIOPOJE
(BO3MOKHO  HCIIOJIb30BAHME  BHJCOMATCPUAIIOB), TPU3HAKOB  MPOTEKAHWUS
KQUECTBEHHBIX PEAaKLIM HA MOHBI. MArHWsl, KaJIbLKs, AIFOMUHUS, [IMHKA, JKEIe3a
(IT) u xene3a (I11), meau (11), HaOarOIEHUE M ONMKUCAHUE MPOLIECCOB OKPAIIMBAHUS
NJIAMCHH WOHAMM HATpHUsl, KM W KalblUus (BO3MOXKHO MCMOJIb30BAHUE
BHJICOMATEPUAIIOB), UCCIIEI0BAHNE aM(OTEPHBIX CBOMCTB I'MAPOKCUIA ATTFOMUHUS



Y THIPOKCHJIA IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 33124 N0 TeMe «BaxkHenmue
METAJTBL U UX COCTUMHEHUSD.

XHMHA ¥ OKPYIKaIOLIas cpeaa

Bemecrtsa 1 marepuanbl B MOBCEIHEBHOM >KM3HM 4YeloBeka. besomacHoe
MCIOJIb30BAHUE BEIIECTB M XMMHYECKHX peakuuii B ObiTy. llepBas momoips npu
XUMUYECKHX 05KOTaX U OTPABJICHUSX.

XUAMUYECKOE 3arpsi3HEHUE OKPYKAKOIICH Cpelbl (mpeaenbHas JOmyCTUMAas
KOHUEeHTpauus Beuects, ganee — [1/1K). Ponb XMMuKM B pEIICHUN 3KOTOTUUYECKUX
npoliem.

Xumuueckuii yJkcnepumenm:

U3y4YeHUEe 00pa3lloB MATEPUAIOB (CTEKJIO, CIJIAaBbl METAJUIOB, MOJIMMEPHBIC
MaTEPHAIIBI).

Meacnpeomemnvle ceasu

Peanuzanuss MEKMPEIMETHBIX CBS3CH NMpPU M3YyYEHWM XUMUU B 9 Kiacce
OCYILECTBIISIETCS YEPE3 HCIOJIB30BAHAE KakK OOHIMX €CTECTBEHHO-HAYYHBIX
NOHITHNA, TAK W NOHITHMN, SBISIOIIMXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIKJIA.

OOwmme eCTECTBEHHO-HAYYHbIE TOHATHS: HAY4YHBIA ()aKT, TMIOTE3d, 3aKOH,
TEOpUsl, AaHallu3, CUHTE3, KIaccu(PUKaums, MNEPUOANYHOCTh, HAOIIOJCHUE,
SKCIICPUMEHT, MOJICTUPOBAHUE, W3MEPEHUE, MOJEINb, SIBJICHUE, MapPHUKOBBIHA
3 dexT, TEXHONOTHS, MAaTEPUAITBI.

duznkKa: Marepus, aroM, O3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWU],
W30TOMbI, PAaAUOAKTHBHOCTb, MOJIEKYJA, SJCKTPUYECKHNA 3apsil, NPOBOIHHKH,
NOJIYIPOBOIHUKH,  TUAJICKTPUKK, (DOTORJNEMEHT, BELIECTBO, TEJIO, OOBEM,
arperatHoe COCTOSIHME BEIIECTBA, Ta3, PACTBOP, PACTBOPHUMOCTh, KPUCTAJUTMYECKAS
pPEIIETKA, CIUIABBI, (PU3MYECKUAE BEJIMYMHBI, CAWHUIBI U3MEPEHUS, KOCMUYECKOE
NPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CONHIIE.

buonorus: ¢orocunTe3, Apixanue, OHocepa, IKOCHCTEMA, MHHEPAIBHBIE
yA0OPEHUS, MUKPOAJIEMEHTBI, MAKPOJJIEMEHTHI, MUTATEIBHBIC BELICCTBRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEPATIBI, TOPHBIE  MOPOJIBI,
NOJIE3HBIE KCKOTIAEMBIE, TOTTUBO, BOJHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO  OOIIETO
0o0pa3oBaHMsl JOCTUTAKOTCS B XOJ€ OOYYEHHMs] XMMHHM B €IMHCTBE Y4YEOHOH W
BOCIIUTATELHON AEATEIBHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCANCKUMU
COLMOKYJIBTYPHBIMU M JQYXOBHO-HPABCTBEHHBIMH LICHHOCTAMM, HPUHATHIMU B
oOliecTBe MpaBWaMM M HOPMAaMu TIOBEICHUS W CIHOCOOCTBYKOT MpOLECCaM
CaMOITO3HAHUS, CAMOPA3BUTHS M COLMAIN3ALNAN 00y YarOIINXCS.

JIMYHOCTHBIE ~ PE3yAbTAThl  OTPAKAKOT  TOTOBHOCTH  OOYYAROIIMXCS
PYKOBOACTBOBATECA CHUCTEMOW MO3WTUBHBIX LIEHHOCTHBIX OpUEHTALUMA W
pacIIApPEHUE ONbITA AEATEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YaCTH!

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIICHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
1 HAYYHOMY HACIIEIWIO, MOHUMAHUSA 3HAYCHUS XUMHUYECKOM HAYKH B JKU3HH
COBPEMEHHOr0 OOWLIECTBA, CMOCOOHOCTH BIIAJETh NOCTOBEPHON WH(popManuei o
[EPEAOBBIX JOCTWDKEHUAX M OTKPBITUAX MHPOBOW W OTECYECTBEHHOW XWUMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa M OOLIECTBA,;

2) rpa)kIaHCKOro BOCIMTAHUSI:

MPEICTABICHAST O COLMAJIBHBIX HOPMax H IIpaBHIaX MEXKINYHOCTHBIX
OTHOILICHWH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMITIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOH,  y4eOHO-MCCNENOBATEIbCKOM, TBOPYECKOH W OPYIHX  BHIAX
JESATENBHOCTA, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOH JESATEIILHOCTH IPH
BBITIOJTHEHUHM YYEOHBIX, TO3HABATENIbHBIX 3a/1a4, BBINOJHEHUM XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JIaHNH YYEOHBIX MPOCKTOB, CTPEMIJICHUS K B3AMMOITOHUMAHHIO
U B3aUMOIOMONIM B MPOIECCE OATON y4eOHOU JEATENBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEICHUE W IIOCTYNKA CBOMX TOBAPHUIIEH C IO3WULIUHA
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUSA ITOCIIEACTBAMN MTOCTYIIKOB,

3) HEHHOCTH HAYYHOTI'0 MO3HAHMSA

MHPOBO33PEHUYECKUE IIPEICTABICHNUS O BEIISCTBE W XUMHYECKOW PEAKLINH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH W COCTaBJIAFOIIUE
OCHOBY JUIsl IOHUMAHHS CYIIIHOCTH HAy4YHOH KapTUHBI MUpa, NPEACTaBICHHS 00
OCHOBHBEIX 3aKOHOMEPHOCTSX Pa3BUTHA IMPHUPOJBI, B3aUMOCBA3AX 4YEIIOBEKA C
MIPUPOJTHOM CPEHOM, O POJIM XUMHUH B O3HAHUM ITUX 3aKOHOMEPHOCTEN,

[T03HABATEIILHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYCHUE HOBBIX 3HAHHUH 110
XUMHH, HEOOXOIUMBbIE Uil OOBSICHEHHs HAONIOAACMBIX MPOLECCOB W SIBJICHUM,
NO3HABATENBHOM, MH(OPMALMOHHONH W YWTATENIbCKONW KYJIBTYPBI, B TOM YHCIE
HABBIKOB CAMOCTOATENBHONW pPa0OTBhl ¢ Y4YEOHBIMM TEKCTaMHU, CIIPABOYHOM
JUTEPATypPOi, MOCTYNHBIMH TEXHUYECKUMHM CPEICTBAMU  HMH(POPMALIMOHHBIX
TEXHOJIOI UM,

UHTEPEC K OOYYEHWI0O W TO3HAHWIO, JHOOO3HATENBHOCTh, TOTOBHOCTH M
CHOCOOHOCTh K ¢aMOOOPA30BAHUIO, MPOEKTHOM M MCCIEN0BATENBCKOM



JEATENBHOCTA, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH W YPOBHS OOy4YCHHUs B
JIANbHEUIIIEM,

4) popMHupOBaHUA KYJIBTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH J>KU3HHM, OTBETCTBECHHOI'O OTHOLICHUS K CBOEMY
3I0POBbIO, YCTAHOBKH HA 3JI0POBBIH 00pa3 KM3HW, OCO3HAHUE IMOCICACTBUH W
HENPHUITHAE BPEIHBIX NPUBBIYEK (YIOTPEOICHUS AIKOTOJIsl, HAPKOTHKOB, KyPEHUs),
HEOOXOOUMOCTH  COOJIFOICHUST TpaBHa  O€30MacHOCTM MpH  OOpalleHHH C
XUMUYECKMMH BEIECTBAMU B OBITY M PEalbHOM KU3HMU;

S) Tpy0BOrO BOCIIMTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3YUYEHUIO Mpodeccrii U Tpy1a pa3iuvHoro poja,
YBOKCHHE K TPyAy M pe3yibTaraM TPYIOBOW NEATENIBHOCTH, B TOM YHCJIE HA
OCHOBE MPUMEHEHUS TMPEAMETHBIX 3HAHWHA MO XWMHH, OCO3HAHHBIA BBIOOD
VHIUBUAYAIBHON TPACKTOPUH MPOJOJDKEHHS 00pa30BaHusl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CNOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEWHOW TPo(heCCHOHATTBHON ACATEIbHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aAANTUPOBATHCA B TPO(PECCHOHATIBHOM cpene;

6) SK0JIOTHYeCKOr0 BOCIIUTAHMS

SKOJIOTHYECKH LEJIECO00pa3HOE OTHOIIEHWE K TPUPOJE KaK HWCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAaHUS, TOHUMAHUE LIECHHOCTH 30POBOTO M
Oe3omacHOro o0pa3a >KM3HH, OTBETCTBCHHOE OTHOIIEHUE K COOCTBEHHOMY
(PU3AYECKOMY M TICUXMYECKOMY 3J0POBBIO, OCO3HAHWE LICHHOCTH COONIOACHUS
npaBuil 0E30MACHOTO OBEACHUS TPH paboTe C BEIIECTBAMHU, a TAKXKE B CUTYALUSX,
YTPOKAKOIIMX 3I0POBBIO U KU3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATH 3HAHUS, MOJTYYacMbIE MPU U3YUYCHUU XUMHH, IS
pELICHNs 32124, CBA3AHHBIX C OKPY’KAIOIIEH MIPUPOJIHON CPENO, NIl ITOBBIICHUS
YPOBHSL ~ DKOJIOTMYECKOH  KyJBTYPBI, OCO3HaHMs IJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOTEM W MyTEH WX PELICHUS MOCPEACTBOM METOJIOB XUMUM,
AKOJIOTHYECKOTO MBILIICHUS, YMEHUS PYKOBOACTBOBATHCS MM B TTO3HABATEIBHOM,
KOMMYHHMKATUBHON U COLMAIIBHON IPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe wMmertanpeaMETHBIX PE3YJbTATOB BBIACISIOT 3HAYAMBIE IS
(OpMUPOBAHKS MUPOBO33PEHUS OOIICHAYYHbIE TOHATHA (3aKOH, TEOpHS,
NPUHLIAI, TAMOTE3a, (PaKT, CUCTEMA, POLECC, SKCIIEPUMEHT U IPYIoe€.), KOTOPbIE
UCIOJIb3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETAaX M IMO3BOJSIOT HA
OCHOBE 3HAHWUH M3 3THX NPEAMETOB (POPMHUPOBATH MPEACTABIEHUE O LEIOCTHOM
HAY4YHOH KapTUHE MHPA, U YHUBEPCAIbHbBIE YUeOHbIC ACHCTBHS (ITO3HABATENBHEIE,
KOMMYHHMKATUBHBIC, PETYJISATHUBHBIC), KOTOpPblE 00€CHEYMBAIOT (POPMHUPOBAHUE
TOTOBHOCTM K CaMOCTOSATEIBbHOMY IUIAHUPOBAHWUIO M OCYLIECTBIICHHUIO Y4E€OHOM
JESATENBHOCTH.

Ilo3naBaTebHbIC YHHBEPCAJIbHbIE Y4eOHbIE ACiiCTBUA

ba3oBble JJornyeckue aeiicreus:

YMEHHSI HMCMOJIb30BaTh NPHUEMBI JIOTMUYECKOTO MBILIEHUS TPA OCBOCHUH
3HAHMIA: PACKPBIBATh CMBICIT XUMHYECKHX MOHATHIA (BBIACIATH UX XapAKTEPHBIC



NPU3HAKW, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMH MOHSATHIMM), HCIOJIB30BATh
NOHSTHS IJ11 OOBSICHEHHsI OTIENBHBIX (DAKTOB M SIBJICHWI, BEIOMPATh OCHOBAHUS U
KPUTEPAX 7Sl KJIacCU(PUKALMA XMUMHYECKUX BEIIECTB M XHMHUUYECKUX PEAKLU,
YCTAHABIIMBATh MPUYAHHO-CICACTBEHHBIE CBS3H MEXKIY OOBEKTAMM H3YUYCHUS,
CTPOMTH JIOTHUECKUE PACCYXKACHUS (MHIYKTHBHBIC, NEAYKTUBHBIE, TI0 AHAJIOTUH),
JIeNIaTh BBIBOJIbI U 3aKITFOUECHUS,

YMEHHE TPHMEHATh B TMPOLECCE TMO3HAHWUSA TOHATHSA (MPEAMETHBIE U
METANPEIMETHBIE), CAMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIOJIb3YEMBIE B XUMUH,
npeoOpa3OBbIBATh MIMPOKO MPUMEHSIEMBIE B XUMUU MOJEIBHBIE MPEACTABICHUS —
XUMUYECKANW 3HAK (CUMBOJ DJIEMEHTA), XMUMHWYecKas (opMmyja W YpPaBHCHUE
XUMUYECKOH PEAKIMKM — NP PEIICHUN y4€OHO-MO3HABATENBHBIX 33/1a4, C YUETOM
ATUX MOJENBHBIX MPEACTABICHUN BBISBIATh W XapPAKTEPU30BATh CYIICCTBEHHBIC
NPU3HAKK M3YYAEMBIX OOBEKTOB — XMMHUYECKUAX BEIIECTB U XUMHUUYECKUX PEAKLM,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIIECACTBEHHBIE CBS3UM W
NPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBIICHUSX.

Bba3oBbie nccienoBareibckne aeiicTBUS:

YMEHHE MCMONb30BaTh MOCTABJICHHBIC BOMPOCH B KAaYECTBE HMHCTPYMEHTA
NO3HAHUS, a TAKKE B KAYECTBE OCHOBBI Ui (POPMHPOBAHMS TUMOTE3BI IO
MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

OpUOOPETEHUE OMNbITa MO TUIAHWPOBAHWIO, OPraHM3ali W MPOBEACHHIO
YUCHUYECKUX OJKCINEPHUMEHTOB, YMEHHE HAOMIOJaTh 3a XOAOM IpoLecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 Pe3yJbTaT, (hopMynnpoBare 0000IIEHUS U
BBIBOJIBI IO PE3YJIbTATaM MPOBEAEHHOTO OMBITA, UCCIECIOBAHUS, COCTABIIATD OTUYET
0 MPOJIEIAHHOM padoTe.

Pabora ¢ undgopmanmueii:

YMECHHE BBIOMpATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HHQPOPMALUIO
Pa3NMYHBIX BUAOB U (POPM MPEACTABICHUS, MOTYYACMYI0 U3 Pa3HBIX UCTOYHUKOB
(HAy4YHO-TIOMYJIApHAs.  JIUTEPATypa XHMHYECKOTO COACPXKAHMS, CIPaBOYHBIC
nocodust, pecypcsl MHTEpHETa), KPUTHMYECKH OLICHUBATh MPOTUBOPCUMBYIO W
HEJIOCTOBEPHYIO UH(POpMaIuIO;

YMECHHE MPUMEHATh PA3JIMYHBIE METOJBI W 3aMPOCHI MPU MOMCKE W OTOOPE
WH(OPMALMM M COOTBETCTBYIOIUMX JAHHBIX, HEOOXOJMMBIX JUISl BBIIOTHEHHS
y4eOHBIX W TO3HABATEIBHBIX 337a4 OMPEACIEHHOTO TUITA, TPUOOPETEHUE OMBITA B
0o0nacTH  WCHONB30BaHUs MH(POPMALMOHHO-KOMMYHHUKATHBHBIX — TEXHOJIOTHA,
OBJIQJICHUE KYJIbTYPOI aKTHBHOTO MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO OpMY TpeacTaBieHus MHPOpPMaLUU U
WUTIOCTPUPOBATh PELIACMbIE 337a4d  HECIOKHBIMM CXEMaMH, IuarpamMami,
apyrumu popmamu rpadyku U MX KOMOMHAUSMU,

YMEHHE HCIOJb30BaTh W AaHAJIM3MPOBaTh B IMpolecce YueOHOW U
WCCIIEIOBATENLCKON ACATENbHOCTH UH(POPMALUIO O BIMSHUN MPOMBILUICHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAMOWIEH MPUPOIHON
CPEBL

KoMmyHuKaTnBHBIC YHHBEpPCAJIbHbIC YUeOHbIC NeHCTBUS:



YMEHHS 33/1aBaTh BOMPOCH (B XOJA€ AMANOra W (WJIM) JUCKYCCHH) TIO
CYIIECTBY  OOCY)KIaeMoil  Tembl, (HOpPMYJIHpPOBaTH CBOM  MPECIUIOKCHHS
OTHOCHUTEJILHO BBIIOJIHEHUS PEIOKEHHOH 3a1a4H,

YMEHHSI  TPEACTABIATH  MOJYYEHHBIE  PE3yJbTaThl  MO3HABATEIIBHOMN
JESATENIBHOCTH B YCTHBIX W TMHCBMEHHBIX TEKCTax, Je€larb NPE3CHTALHUIO
PE3YABTATOB BBIMOJIHEHHAS XMMUYECKOTO 3KCMEPUMEHTA (JTAOOPATOPHOTO OIMBITA,
71a00opaTopHOil pabOTHI MO UCCIENOBAHUIO CBOMCTB BEIECTB, yUEOHOTO MPOEKTA);,

YMEHHS Y4YeOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH
NO3HABATEIBHOM M WCCIENOBATENIbCKOH — JCATEIBHOCTH  MPU  PCIICHUH
BO3HUKAKOMIMX TPOOJIIEM HAa OCHOBE y4éTa OOIIMX HMHTEPECOB M COIIACOBAHHMS
no3uiuii (00CykneHus:, OOMEH MHEHHMSIMH, «MO3TOBbIE IITYPMbDY, KOOPAHHALMUS
COBMECTHBIX JICHCTBHiI, OINPEIEIICHUE KPUTEPUEB II0 OLEHKE Ka4decTBa
BBITIOJTHEHHOH PaOOTHI U IPYTHE).

PerynsitTuBHbIe yHUBEpCaJbHbIC y4eOHbIE ACiiCTBUS:

YMEHHE CAMOCTOATEIBHO OMNPEIENATh LETN ACATEIbHOCTH, TUIAHUPOBATH,
OCYILECTBIATh, KOHTPOJMPOBATh W MPHA HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
JEATENBHOCTD, BEIOMpaTh HanOosee 3PPEKTUBHBIE CIIOCOOBI PEIICHUS YUECOHBIX U
NO3HABATENIBHBIX 3a/la4, CAMOCTOATEIBHO COCTABISATH WM KOPPEKTHPOBATh
MPEUIOKEHHBI  AJITOPUTM  JEWCTBUIM TPHU BBITOJIHEHUM 3aJaHU € YYETOM
NOJIyYECHUSI HOBBIX 3HAHHW 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMIX,
OLICHWBATh COOTBETCTBHE MOIYYCHHOIO pE3yJibTaTa 3asBIICHHON ILENIA, YMEHHE
MCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEUIAracMbl€ B YCJIOBHH 3a1aHUH.

HPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pE3yNbTaTOB MO OCBOCHUIO 00S3aTEIBHOIO
COJICP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanpHOil pabodel mporpaMMmoi,
BBIICTISIFOT. OCBOCHHBIE OOYYArOIMUMUCS HAYUYHBIC 3HAHWS, YMEHHS M CIIOCOOBI
JNEHCTBUN, crnenupuUecKkue Uil NPeAMETHOH oOnacth  «XuMus», BHUIBI
JAEATENIBHOCTA N0  TIOJYYEHWKD  HOBOTO  3HAHWS, €ro  HMHTEPOpETaluH,
npeoOPa30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYaLUsIX.

K xoHiy o0yuenus B 8 kiacce NpeIMETHBIE PE3YJIbTAaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAYKaTh CPOPMUPOBAHHOCTD Y OOYUAKOIMXCS YMEHU:

e PAaCKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKMX TMOHATHH. aroM, MOJIEKYJa,
XUMHYECKHIA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(0THOpOAHAS U HEOJHOPOJHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast 051 XUMHUYECKOTO 3JIEMEHTA B COCAMHEHNH, MOJISIPHBIA 00BEM,
OKCHJ, KMCJIOTa, OCHOBAHHE, COJb, AJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCJICHUSI, XMMHYECKAs PEaKIMs, KiIaccu(uKanus peakuui: peaKuuu
COCIMHEHMS, PEAKUUM PA3J0KEHUS, PEAKLHMU 3aMCLICHMS, PEAKIUU
00MEHA, 3K30- M SHAOTEPMHUUYECKUE PEAKIMH, TEMTOBONH 3(h(HEKT peakium,
PO aToMa, JJICKTPOHHBIA CJIOM aToma, arOMHas OpOWTallb, pPaanyc
aToMa, XMMHUYECKAsl CBs3b, MOJSPHAS M HEMOJIIPHAs KOBAJIECHTHAS CBS3b,



WOHHAs CBsI3b, MOH, KaTMOH, AHWUOH, PacTBOP, MAcCOBAas JAOJIsI BEIIECTBA
(MPOLEHTHAsI KOHIIEHTPAIMs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWUMHWYECKHX TMOHATHA W
OPUMEHSATH 3T MOHATHS MPU ONKUCAHUH BEIIECTB U MX MPEBPALLCHMIA,
UCMOJb30BaTh XMUMHUYECKYI0 CHUMBOJMKY JJsi COCTaBJICHUS (popmyn
BEIIECTB M YPABHEHHUIN XUMHUUYECKUX PEAKIIAIA,

ONPEACTIATh BAJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHCHUSIX,
CTCMICHb  OKUCJICHHS  JJEMEHTOB B OWMHApPHBIX  COCIMHCHUSIX,
NPUHAUIC)KHOCTh BEIIECTB K ONPEACTEHHOMY KJIACcCy COCAMHEHWHA IO
dbopMynaMm, BHJ XUMUYECKOH CBs3M (KOBAJICHTHAs M WOHHAsA) B
HEOPraHUYECKUX COEMHEHUSIX,

packpeiBate cMmbica [lepuommueckoro 3akoHa JI. WM. Menneneesa:
JEMOHCTPAPOBATh TMOHMMAHUE MEPUOJUUYECCKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHAX DJIEMEHTOB OT WX NOJOkeHUs B llepuommueckoil cucreme,
3aKOHOB COXPAHCHHWsI MAaCChl BEIIECCTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYECHHSI, 3aKOHA ABOTaIpoO;

OMHUCHIBATh M XapakTepu3oBarh TaOMMuHyto Gopmy Ilepuoanueckoii
CUCTEMBl XMMHYECKHUX DJJIEMECHTOB. Pa3/IinyaTh TMOHATHS  «TJIAaBHAS
noarpynna (A-rpynna)» u «mnodouynas noarpynmna (b-rpynna)», maible u
OONBIINE NEPHOABI, COOTHOCHTH OOO3HAYEHUS, KOTOPBIC HMEKTCA B
tabmue «llepmoamueckas cucrema xuMHUeckux asnemeHToB [ K.
MenpaeneeBa» € YHUCIOBBIMM XApPAKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHYECKHAX 3JIEMEHTOB (COCTaB M 3apsl siapa, 00IIEE YMCIIO SIEKTPOHOB
Y PACIPENCICHAE UX MO SJIEKTPOHHBIM CIIOSIM ),

KJIAaCCU(PUIMPOBATh XUMHYECKHAE BJIEMEHTBI, HEOPraHUYECKUE BELIECTBA,
XUMHYECKHAE Peakuuu (M0 4YMCIly M COCTaBy Y4YaCTBYIOUIMX B PEAKLUH
BELICCTB, MO TEMIOBOMY 3D PeKTy);

XapaKTEpPU30BaTh (OMUCHIBATH) OOLIME XMMHUYECKUE CBOWCTBA BEIIECCTB
PA3IAYHBIX KJIACCOB, MOATBEP)KIAsT ONUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMAYECKAX PEAKIINN;

MPOrHO3APOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAUYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHWS XUMUYECKMX NPEBPALICHUIA B
PA3JIAYHBIX YCIIOBHUSIX;

BBIUYMCIIATh OTHOCHTEIIBHYK) MOJIEKYJISSPHYI0 M MOJSIPHYHO  MaccChl
BEUICCTB, MAaCCOBYKO JIOJIF0 XWUMHUYECKOrO JJIEeMEHTa 1o (opmye
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
N0 YPABHEHHUIO XUMUYECKON PEAKIINH;

OPUMEHATH OCHOBHBIE OTEPALMN MBICIUTENBHOM ACITETPHOCTH — AHAJIN3
U CUHTE3, CpaBHEHHE, 00OOLIEHUE, CUCTEMATU3AINIO, KIIACCU(PHUKAIUIO,
BBISIBJICHUE TPUYUHHO--CIICACTBEHHBIX CBS3CH — AJIi M3YUYEHHUsS CBOMCTB
BEUICCTB M XHMHYECKMX PEAKLMHA, €CTECTBEHHO-HAYYHBIE METOMIbI
NO3HaHWS — HAOIOJCHUE, W3MEPEHUE, MOJCIUPOBAHUE, SKCIEPHUMEHT
(peabHBIM U MBICTICHHBIN ),



CIEIOBaTh  MpaBWIaM  TONB30BAHUAA  XWUMHWYECKOW  HOCYAOM U
Ja00paToOpHbIM  O00OpPY/IOBAaHUEM, a TaKXKe MpaBwiaM oOpalleHust ¢
BEIICCTBAMM B COOTBETCTBUM C MHCTPYKIMSMH 10 BBIMOJIHECHUIO
7a00paTOPHBIX XMMHMYECKUX OIBITOB TO TMOJYYCHHUIO W COOMPAHMIO
ra3o00pa3HbIX BEIICCTB (BOJOPOJA M KUCIOPOAA), MPUTOTOBJICHHUIO
PacTBOPOB C OMNPEACIEHHON MACCOBOM JIOJIENM PACTBOPEHHOIO BEIIECTBA,
IUTAHAPOBaTh M TMPOBOJAUTH  XUMHUYECKHE  DKCIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB IICJOUEH U KUCIIOT C MOMOIIBI HHIUKATOPOB
(makmyc, peHondranenH, METUIOPAHK U APYTHUE).

K xoHiy 00yueHus B 9 kiacce NpeaIMETHBIC Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYYAKOIIMXCS YMEHUH:

PACKPBIBATh CMBICI OCHOBHBIX XMMHYECKHX TMOHSATUH: XUMWYECKUH
AJIEMEHT, aTOM, MOJEKYJa, WMOH, KaTHUOH, aHWOH, IMPOCTOE BEIIECTBO,
CIIOKHOE BELIECTBO, BAJICHTHOCTh, JJIEKTPOOTPULATEIBHOCTD, CTEMCHb
OKHCJICHUS, XUMHYECKAsl PEAKLIMS, XUMUYECKasl CBs3b, TEIUIOBOM 3 deKkT
pEaKUMHM, MOJb, MOJISIPHBIA ~ OOBEM,  PacTBOp,  DIEKTPOJIMTEHI,
HERJICKTPOJIUTHI, 3JIEKTPOIMTHYECKAS AUCCOLMALNS, PEAKIMA HOHHOTO
oOMEHa, KaTanu3arop, XWMHUYECKOE paBHOBECHE, OOpaTHUMBIE W
HEOOpAaTUMBIE PEAKIMHU, OKUCIHUTEIBbHO-BOCCTAHOBUTENBHBIE PEAKLUH,
OKHMCIIUTENIb,  BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAHOBJICHUE,
IOTPONHUs, aM(POTEPHOCTh, XUMHUYECKAs CBs3b (KOBAJICHTHAs, MOHHAS,
METAJJINYECKAst), KPUCTAUIMYECKAsl PElIETKa, KOPPO3HsS METalIOB,
CIUIaBBl, CKOPOCTh XHMHYECKOW peakuuu, MNPEeACTbHO AOMyCTHMAs
koHueHTparus [1/IK Bemecrna;

WTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWUMHWYECKHX TMOHATHA WU
OPUMEHATH 3T MMOHSATHS MPU ONKUCAHUH BEIIECCTB U UX MTPEBPALLCHMIA,
UCMOJb30BaTh XMUMHYECKYI0 CHMBOJMKY JJIsi COCTaBJICHUS (popmyn
BELIECTB U YPABHEHHUIN XUMHUYECKUX PEAKLINIA,

OIPEACTATH BAICHTHOCTh M CTETICHb OKUCIICHHSI XUMUYECKUX SJIEMEHTOB B
COCOMHEHMIX PA3IMYHONO COCTABA, NPHUHAJICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIIACCY COCIMHEHWH 1O (opMysiaM, BHA XUMHYECKOM
CBA3M (KOBAJICHTHAsA, WOHHAsA, METAUIMYECKAs) B HEOPraHUYECKUX
COCOMHEHMSX, 3apsa]l HOHA MO XUMHYECKOH (popmyre, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHECHWH, TUN KPUCTATUIMYECKOM
PpEeIIETKH KOHKPETHOTO BEIIICCTBA,

packpeiBate cMmbici Ilepuommueckoro 3akona /[, M. MenaeneeBa u
JEMOHCTPAPOBATh €ro TMOHUMAHWE. OMUCHIBATH W XapaKTePU30BaTh
Tabmmunyro (popmy lleprHOaMYECKON CHUCTEMBI XUMWYECKUX SJIEMEHTOB!
pa3nnuaTh MOHATHS «TJaBHAs MOArpymnmna (A-rpynna)y H «mobouyHas
noarpynna (b-rpynma)», majibie W OOJbIIME MNEPUOJBI, COOTHOCHUTH
00O3HAYCHUs, KOTOPBHIE WMMEIOTCS B NEPHOAMYECKOH TalnMie, C
YHUCIIOBBIMA ~ XAPAaKTCPUCTHKAMU  CTPOCHMS  aTOMOB  XUMHYECKHX
AJIEMEHTOB (COCTAB W 3apsija Aapa, oO0UIee YUCIIO JEKTPOHOB U



pacnpesieiieHue WX MO0 3JEKTPOHHBIM  CJIOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B M3MECHECHHH CBOMCTB 3JIEMEHTOB M MX COCIWHEHUI B
npeenax MajlblX NEPUOAOB W TTIABHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB,

KJIaCCU(PUIMPOBATh XUMHYECKHAE SJIEMEHTBI, HEOPraHUYECKUE BELIECTBA,
XUMHYECKHAE peakuuu (M0 4YMCIy M COCTaBY Y4YaCTBYIOLIMX B PEaKUUU
BELIECTB, MO TEMJIOBOMY 3(P(DEKTY, MO U3MEHEHUIO CTEICHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEpU30BaTh (OMUCHIBATH) OOMIME U CHCHU(PUUECKUE XUMUUYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXKAAS ONMCAHHE
OpUMEPaMU  MOJIEKYJIIPHBIX W MOHHBIX YPABHEHUH COOTBETCTBYIOIIUX
XAMWYECKUX PEAKIIHI,

COCTaBJISITh  YPABHEHMS JJICKTPOJIMTUYECKOM  JUCCOLMALMN  KHUCIIOT,
IIEJI0YEHN U COJIEH, MOJHBIE M COKPAIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMEHa, YpaBHCHHS pEakuuid, NOATBEPKIAAIOIIMX CYLIECTBOBAHHE
TCHETUYECKOM CBSI3M MEK/y BELIECTBAMM PA3JIMYHbIX KIIACCOB,
PACKpPBIBAaTh CYLIHOCTb OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLMIA
NOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOTO OaliaHca 3THX PEAKIIMIA,
NPOrHO3MPOBATh CBOMCTBA BELICCTB B 3aBHUCHMOCTH OT HMX CTPOEHWS,
BO3MOKHOCTH TPOTEKAHUS XMUMHUYECKUX MPEBPALICHUNA B pa3idyuHbIX
YCIIOBUSIX;

BBIUMCIIATh OTHOCHTEIIBHYIO) MOJIEKYJISSPHYE0 M MOJIIPHYHO  MaccChl
BEUICCTB, MAaCCOBYKO JIOJIK0 XWMHYECKOTO »3JIeMEHTa 1o Qopmye
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
N0 YPABHEHHUIO XUMUYECKON PEAKIIMH;

coONroAaTh  MpaBWja  MMOJIB30BAHMS ~ XMMHYECKOH  MOCYyIo W
Ja00paToOpHbIM  O0OpPY/JOBAaHMEM, a TaKXE MpaBWjia oOOpallcHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMHA TIO BBITOJHEHHIO
71a00paTOPHBIX XUMHYECKHAX OIBITOB MO TMOJYYCHHID H COOMPAHUIO
razoo0pa3HbIX BEIIECTB (AMMHAKA M YTJIIEKUCIIOTO ra3a);

OPOBOJAWTh  PEAaKLUMH, MOATBEPXKAAOIIME  KAUYECTBEHHBIM  COCTaB
PA3JIMYHBIX BEIIECTB. PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHI-, OPOMU-,
uoaua-, KapOoHar-, ¢ocdar-, cuimkar-, cyiabdar-, TUAPOKCHA-HOHBI,
KaTHOHbI aMMOHMSI M MOHBI WU3YYEHHBIX METAUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOpPaxX HEOPraHWYECKUX BEILIECTB;

NPUMEHATH OCHOBHBIE OTIEPALIMU MBICIUTEIILHOW NEATENIBHOCTH — aHaJIN3
U CHUHTE3, CpaBHEHWE, OOOOUIEHUE, CHCTEMATU3alMI0, BBISBICHUE
NPUYUHHO-CIICICTBEHHBIX CBA3E€H — Ui M3YYEHUs CBOMCTB BELIECTB U
XUMHYECKAX PpEaKUuil, €CTECTBECHHO-HAYYHBIE METOAbl TO3HAHHUS —
HAOMOICHUE, U3MEPEHHUE, MOJCIMPOBAHUE, SKCIEPUMEHT (pEalibHbI U
MBICJICHHBIH ).



TEMATUWYECKOE INMNJ1IAHMPOBAHIWE

8 KJTACC
KonunyectBo yacoB
Ne HanmeHoBaHMWe pa3genos u ONeKTPOHHble (LN pPOBbIE)
KOHTpO/IbHbIE MpakTnyeckue
n/n TeM nporpaMmmbil Bcero o6pasoBaTesibHbIe pecypchbl
pa6oThbl pa6oThbl
Pa3gen 1. MepBoHayaNbHble XUMNYECKNE MOHATNA
XMuns — BadkKHasi 061acTb

11 eCTeCTBO3HaHWNA U 5 0 5 Bubnmoteka LIOK

' NPaKTUYECKOM AeATeNbHOCTN httDs://m.edsoo.ru/7f41837c

YesioBeKa

12 BeLLiecTBa 1 XMMN4YecKue 15 1 0 Bubnmoteka LIOK

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

WToro no pasgeny 20

Pas,u,en 2. BaxHenwune npeacrtaBuTennn HEOPraHMYeCKnMX BeWECTB
21 Bo3ayx. Kucnopog, lNoHATre 5 0 0 Bubnmoteka LIOK

) 06 oKcmpgax https://m.edsoo.ru/7f41837c
99 Bopgopog.l'oHATME 0 KmcnoTax 8 0 1 Bubnmoteka LIOK

' 1 consx httos://m.edsoo.ru/7f41837c
93 Bopga. PactBopbl. [NoHsATVE 06 5 1 1 Bubnmoteka LIOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OcCHOBHbIe Kracehl 1 1 1 Bubnmoteka LIOK

' HeopraHMYeCKnX CoeJUHEHNIA httos://m.edsoo.ru/7f41837¢c

WToro no pasgeny 30

Pasgen 3. Mepuognuecknin 3akoH n MNepunognyeckasa cuctema XMMuyecknx anemeHToB . . MeHgeneeBa. CTpoeHMe aTOMOB.
Xnmnyeckasa cBA3b. OKUCNNTENBbHO-BOCCTAHOBUTE/IbHbIE peaKuum

MeprognyecKnin 3aKoH 1

Meprognyeckas cuctema Bubnmoteka LIOK
XUMNYeCKUX 3niemeHToB [, U. https://m.edsoo.ru/7f41837c
MeHgene-eea. CTpoeHVe aTomMa

31


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

XnmmndeckKas CBsi3b.
3.2 OKncANTeNbHO-
BOCCTaHOBUTE/IbHbIE peaKLmn

WToro no pasgeny

Pe3epBHOE Bpems

OBLLIEE KO/TMYECTBO YACOB IO
NMPOIrPAMME

68

Bubnmoteka LIOK
https://rm.edsoo.ru/7f41837c

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

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


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

9 KJ/1IACC

HavnmeHoBaHWe pa3fesioB U TeM
Ne n/n
nporpamMmmbl

Pa3gen 1. Bel,eCcTBO U XUMUYECKUNE peaKLUnmn

MoBTOpEHME 1 YrybeHVe 3HaHNI

11 OCHOBHbIX pasfenoB Kypca 8 Kracca

12 OCHOBHvbIe 3aKOHOMEPHOCTU XUMUYECKNX
peaKkuuin

13 DNEKTPO/IMTUYECKASA AMCCoLMaLInA.

XUMWYECKME peaKunK B pacTBopax
MToro no pasgeny

Pasgen 2. HemeTannbl U UX COeAUHEHUSA

O06Las XxapaKTepCTNKa XMMUYECKMX

21 anemeHToB VIA-rpynnbl. ["anoreHbl

O0LLAA XapaKTePUCTMKA XUMNYECKIMX
2.2 anemeHToB VIA-rpynnbl. Cepa n eé
CoeHeHNS

O6LLas XapaKTepUCTUKA XUMUNYECKIX
2.3 anemMeHToB VA-rpynnbl. A30T, (octop 1 nx
COoefiIHeHNA

O06Las XxapaKTepCTUKa XMMUYECKMX
2.4 anemMeHToB ['YA-rpynnbl. ¥Yrnepog v
KPEMHUIA 1 UX COeAMHEHUS

MToro no pasgeny

Pasgen 3. MeTannbl N nx coeguHeEHNA

31 O6ume cBOICTBA MeTa/I/10B

KonnyectBo yacoB

Bcero

17

25

KOHTpO/IbHbIE
pa6oThl

MpakTuyeckue
pa6oThl

ONeKTPOHHbIE

(undpoBble)
ob6pasoBaTesibHbIe

pecypcbl

Bubnmnoteka LIOK
httDs://m.edsoo.ru/7f41a636

Bnbnmnoteka LIOK
httos://m.edsoo.ru/7f41a636

Bnbnmnoteka LIOK
httos://m.edsoo.ru/7f41a636

Bnbnnoteka LIOK
httos://m.edsoo.ru/7f41a636

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

Bubnmnoteka LIOK
https://m.edso0.ru/7f41a636

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

Bubnmnoteka LIOK
httos://m.edsoo.ru/7f41a636


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

3.2 BaxkHenLLme MeTasibl U UX COEAVHEHNS

MToro no pasgeny

Pasgen 4. Xvumua n okpyxatuiasa cpega

4.1 BelLecTBa 1 MaTeprasibl B XXU3HW Ye/oBeKa
MToro no pasgeny
Pe3epBHOE Bpems

OBLLIEE KOJ/TMYECTBO YACOB 110 NPOIrPAMME

16

20

68

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

Bnbnmnoteka LIOK
httos://m.edsoo.ru/7f41a636

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


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










YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJBHOI'O IPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /UIAA YYEHUKA

» Xumus, 8 kiacce/ I'abpuensu O.C., OctpoymoB WU.I"., Cnankos C.A.,
AxkumoHepHoe o0mecTBo «M3narensetBo «lIpocBemmeHue
» Xumus, 9 knnacce/ I'adbpuensu O.C., OctpoymoB WU.I"., Cnagkos C.A.,

AxkuuoHepHoe o0mmecTBo «M3narensetBo «lIpocBemmenue

METOAUYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Ypoku xumuu B 8 kiacce. Meroanueckoe nocooue. ["'adpuensn O.C., OcTpoyMoB
N.I'., CmagkoB C.A, Akcénora 1.B.

VYpoku xumuu B 9 knacce. Meroandeckoe nocodue. ["'adpuensn O.C.,

OctpoymoB WU.I"., Cnankos C. A, Akcénora U.B.

HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
https://www.yaklass.ru/p/himija/8-klass?ysclid=llpas11br0636232121

https://www.yaklass.tu/p/himija#program-9-klass


https://www.yaklass.ru/p/himija/8-klass?ysclid=llpas1lbr0636232121
https://www.yaklass.ru7p/himij
http://www.yaklass.ru/p/himija%23program-9-klass




