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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWUMHM Ha YPOBHE OCHOBHOrO 00miEero oOpa3oBaHus
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OPAa30BaHUs, MPEACTABICHHBIX
B ®I'OC OO0, a Tarxxe Ha 0OCHOBE (peaepanbHO padoueii mporpaMMbl BOCITUTAHUS
U ¢ Y4Y4€TOM KOHIICMIMM NPENojaBaHusl y4eOHOro mnpeaMera «XUMHUs» B
oOpazoBareibHbIX opranu3anusax Poccuiickoii deneparuu.

[Iporpamma Mo XWMHM AA€T MPEACTABICHUE O IENAX, OOIICH CTpareruu
0oOy4YeHusl, BOCIHTAHWUS W Pa3BUTHI OOYYAIOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAHABIMBACT  00S3aTENbHOE  MPEAMETHOE  COACPIKAHME,
NPEIyCMATPUBAET PACHPEACIICHUE €ro Mo KjaccaM W CTPYKTYPHUPOBAHUE IO
pazaenam M TeMaM MPOrpamMMbl MO XWMUH, OMNPEAENSCT KOJUYECTBEHHBIE W
KAU€CTBCHHBIE XapAKTEPUCTUKU COAEPKaHUS, PEKOMEHTyEMY IO
MOCJICIOBATENBHOCTh  M3YUYEHUST XUMHM C  YYETOM  MEXKNPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3EH, JIOTMKM Y4eOHOTO  NOPOLECCA, BO3PACTHBIX
O0COOEHHOCTEH  O0yYaromuxcs, ONpeAeaseT BO3MOXHOCTH MpeAMeTa  JUls
peaM3anu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTeibHOMN
MPOrpaMMbl HA YPOBHE OCHOBHOIO 00mIEro oOpa3oBaHMsl, a TaK:Ke TPEOOBAHMMA K
pe3yapTaTaM 0Oy4YEHUs XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEIILHON ACITENPHOCTH OOYYarolmerocss MO OCBOEHUIO
y4eOHOr0 COACPKAHUSI.

3HAaHWE XWMHH CIY>KUT OCHOBOM 11t (OPMUPOBAHWS MHUPOBO33PCHUS
00y4arolEerocs, €ro MPeACTABICHUH O MaTEPUAIbHOM €IMHCTBE MHUPA, BAKHYIO
POk UrparoT (POpMHUPYEMBIE XMMHEH MPEACTABICHUS O B3aWMONPEBPALICHMIX
SHEPruM W 00 HBOJIIOLMK BEIIECTB B MPUPOAC, O MyTAX PEIIEHUS MIOOATBHBIX
npo0JeM YCTOMYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DSHEPreTHYECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

H3yuyeHne XuMuu:

CHOCOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJIs  CAMOPA3BUTHS U
(OpMHUPOBaHUS KYJIBTYPhI JINYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCHUT BKJIaJ B (P)OPMHPOBAHHME MBILUICHAS W TBOPYECKMX CIOCOOHOCTEH
0o0yvaromuxcs, HaBBIKOB WX CaMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIGHBIX W MCCIICIOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KakK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETbHOCTH,

3HAKOMHUT CO CHCHU(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIAIbIBACT OCHOBBI
LEJIOCTHOTO B3IIsAa HA €IMHCTBO MPUPOABI M YETOBEKA, SIBIISICTCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM rPaMOTHOCTH 00yYarOIIUXCH,



COCOOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HayYHBIM 3HAHUM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHBIE HamMpaBicHHUS B OOYYEHUM XMMHUU OOECHEUYMBAKOTCS CIECHA(PHUKON
COJEP)KaHUs  y4eOHOrOo  MpEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTMYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM HA OMPEACTEHHOM ATane €&
pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00MIEro 00pa3oBaHUsl OPUCHTHPOBAH HA
OCBOCHME OOYYArOIMMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWMHH, OCHOB
HEOPraHWYECKOM XMMHUH W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHATHI
OPraHUYECKO XNUMUHU.

CTpykTypa coaepkaHdsl MPOrpaMMbl IO XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0Aa K €€ M3yueHuro. COAECP)KAHUE CKIIAJbIBACTCA U3 CHUCTEMBI
MOHATUN O XUMHAYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATHI O XUMUYECKOM
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPHHLIMITY
[TOCJIEAOBATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEACTABICHUIN
Pa3HOro ypOoBHS:

— ATOMHO-MOJIEKYJIIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [ lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH,

— YUEHHS O CTPOEHUH aTOMa U XUMUYECKOM CBA3H,

— TMPEACTaBIEHUH 00 BIICKTPOJMTUYECKONW JMCCOLMALMKA BEUICCTB B
pacTBopax.

TeopeTHYeCcKkre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIUPHYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAKOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHSL K IPYTOMY, BBIOJIHAS (PYHKIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOKCTB,
CTPOCHUSA U BO3MOYKHOCTEN MPAKTUYECKOTO IPUMEHEHUS U TTOTYUYEHHS N3YYaeMBbIX
BEILIECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIICH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOM IPUPOABI, LEHHOCTHOI'O OTHOLICHUS K HAYYHOMY 3HAHHUIO U METO1aM
[I0O3HaHWs B Hayke. M3yueHune XMMHU MPOUCXOIUT C NPUBICYCHUEM 3HAHUN W3
paHee M3YyYEHHBIX YUYeOHBIX mpeaMeToB: «Okpyskaromui mupy, «buonorus. 5-7
KJ1accely U «PU3HKa. 7 KIacey.

[Ipy W3y4eHMH XUMUM MOPOUCXOIUT (OPMHUPOBAHHME 3HAHWUI OCHOB
XUMHYECKOH HAYKH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECCKON
JEATENBHOCTH YEIOBEKA M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4eOHOr0 MPEAMETA COCTOUT B JOPMUPOBAHUM CHCTEMBI XUMUYECKUX 3HAHUA —
BOKHENIIMX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUYECKUX MOJIOKEHHIA, JOCTYITHBIX
0000IIEHHIT MHPOBO33PEHUECKOIO XapaKTepa, SA3bIKa HAyKW, B MPHOOLICHHUM K



Hay4YHbIM MeTOAaM MO3HaHWS MPU U3YYEHUW BELLECTB U XMMMUYECKNX Peakuuid, B
(hopMMPOBaHUN 1 Pa3BUTUM NO3HABATE/IbHLIX YMEHUI U X NPUMEHEHWM B y4EOHO-
No3HaBaTe/lbHOM U Yy4ebHO-MCCNef0BaTe/IbCKOM AesATeNIbHOCTU, OCBOEHUW MPaBu/
6e30nacHOro obpalLeHns ¢ BeLLLeCTBaMu B NOBCEAHEBHOMN YU3HN.

Mpn N3y4eHUN XMMUK Ha YPOBHE OCHOBHOrO 0OLLEr0 06pa3oBaHMs BaXKHOE
3HayeHue Nprobpenn Takue LK, Kak:

- (hopMUpOBaHNE WHTEN/IEKTYaIbHO Pa3BMTOM JIMYHOCTW, TOTOBON K
camoobpa3oBaHuio, COTPYAHMYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PELLEHUN,
CMOCOGHOM afanTNUPOBaThCA K ObICTPO MEHSIOLLMMCS YC/TOBUSM XKIN3HMU;

- HanpaBNeHHOCTb  0Oy4YyeHMss Ha  CUCTemMaTMyeckoe  MpuobLLEHNe
obyvalowmxcsd K CaMOCTOSITE/IbHON MNO3HABaTe/IbHOW AeATENbHOCTU, Hay4YHbIM
METOAaM MO3HaHWS, (POPMMPYIOLLIMM MOTMBALMIO U Pa3BUTME CMOCOBGHOCTEN K
XUMUW;

- 0becneyeHne ycnoBmii, CNOCOBCTBYIOLLMX MPUOBPETEHUIO 0BYyYatoLLMMMCA
onbiTa Pa3HOOOPa3HON [eATe/IbHOCTU, MO3HAHWA WM CaMOMO3HAHUSA, K/THOYEBbIX
HaBbIKOB (K/HOUEBbLIX KOMMETEHLNIA), UMEKOLWMNX YHUBEPCA/IbHOE 3HayeHue Ans
Pa3NNYHbIX BUOOB AESTENbHOCTY;

- (hopmMupoBaHMe 06LIeNn  (YHKUMOHANIBHOM W eCTeCTBEHHO-Hayu4HOi
rPaMOTHOCTW, B TOM 4WCNe YMEHWUA OOBACHATL W OLUEHMBATb SBNEHUS
OKPY)KAOLLLEro Mupa, WUCNONb3ys 3HaHMS U OMbIT, MOMYYEHHbIE MPU U3YYEHUN
XUMUK, MPUMEHSTH UX NPU pPeLeHnn Npo6aemM B MOBCEAHEBHOM XXM3HM U TPY10BOM
NeaTeNbHOCTH;

- (bopMmupoBaHME Y  00yYalOLIMXCA TYMaHUCTMYECKMX  OTHOLLIEHWNA,
MOHUMaHMS LIEHHOCTM XMMMWYECKUX 3HaHWIA AN BbIpabOTKM  3KOMOrMYECKN
Lienecoobpas3Horo noBeAeHWs B ObITy W TPYyAOBOM [OeATENbHOCTU B LENAx
COXPaHEHMSI CBOEr0 3[10POBbSA 1 OKPYXKatoLLIEW NMPUPOLHOIA cpeabl;

- pasBuTME MOTMBAUMM K OOYYEHWMIO, CMOCOOHOCTE K CAMOKOHTPOMO U
CaMOBOCMUTAHMIO Ha OCHOBE YCBOEHMS  0OLLeYe/l0OBeYECKUX  LLeHHOCTEN,
FOTOBHOCTM K OCO3HaHHOMY Bbl6OpPY Mpotunas M HanpaBNeHHOCTU Aa/lbHEMLLIEro
00yyeHus.

OG6LLIee YMCNO YacoB, OTBEAEHHbIX ANS1 U3YUYEHNS XUMUN HA YPOBHE OCHOBHOIO
obLero obpasoBaHus, cocTaenseT 136 yacoB: B 8 Knacce - 68 vacoB (2 4yaca B
Heflento), B 9 Knacce - 68 yacos (2 4yaca B Heaento).



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHavyaibHBIC XUMHYECKHE OHSTHS.

[Ipeamer xumuu. Posb XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tenma w BemiecTBa. MOU3NYECKUE CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHMS B XMMHUHM. UKMCThIE BEIIECTBA U CMECH.
CrocoOsbl pa3acieHust CMECEH.

ATOMBI M MOJIEKYJIBl. XHUMWYECKHUE BIEMEHTbl. CHMBOJBI XWMWUYECKUX
3eMEHTOB. [IpOCTBIE M CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyiia. BaleHTHOCTE aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
NOCTOSTHCTBA COCTaBa BemmiecTB. OTHOCUTENbHAS aTOMHAs Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAst Macca. MaccoBast 10Jisi XUMHUYECKOTO 3JIEMEHTA B COCIMHCHHH.

KonnyectBo Beectsa. Moiib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €OUHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKUAX COCAMHCHHNA.

OU3NYECKUE U XUMHUYECKUE SBICHHS. XUMUYECKasl PEAKIHS U €€ MPU3HAKH.
3aKOH COXPaHEHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudpukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEIIEHUS, OOMEHA).

Xumuueckuii yJKkcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCY0M, MpaBuiiaMi padboThl B 1a00paToOpun u
npuéMaMu 0OpalieHHsl ¢ JIa0OPaTOPHBIM OOOPYJOBAHHEM, U3YUEHHE W OMUCAHUE
(U3NYEeCKUX CBOWMCTB O0OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOMIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE JibJla, PacTUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHACHCAUMS BOJbI) U XMMUYECKHX (TOPEHUE CBEYM, MPOKAIMBAHHE
MEHON MPOBOJIOKH, B3AMMOICHCTBAE MENA C KMCIOTOMN) ABNEHUM, HAOMOaAeHNE U
OMKCAHUE TPHU3HAKOB MPOTEKAHUS XWMHUYECKUX peakumid (PassioKeHHE caxapa,
B3aMMOJCHCTBHE CEPHON KUCIIOTHI C XJOPUAOM OapHisi, PA3IOKEHUE TMIPOKCHIA
meau (11) npu HarpeBanum, B3aMMOACHCTBHE Kemne3a ¢ pacTBopoM cosa meau (1),
W3YYECHUE CNOCOOOB PA3JCIICHUs CMECEH: C MOMOINBID MAarHuTa, (PUILTPOBAHUE,
BbIMIAPUBAHUE, NUCTUILISALMS, XpOMaTorpadus, TPOBEACHUE OYACTKH MMOBAPECHHOMN
COMM, HAONIOACHWE W  ONKMCAHWE  PE3YJbTATOB  MPOBEACHHS  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsT MACChl, CO3JAHME MOJECIEH MOJEKYJI
(IIapOCTEPIKHEBBIX ).

Baxueiimnue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razoB. CocraB BO3ayxa. KucCiopom — 3MEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XHMHYECKUE
cBoiicTBa (peakuum ropeHus). Oxcuabl. [IpuMeHenue kucnopona. CrocoOsl



NOJyYEHUsT KUCIOpoJa B JIaOpaTopud W MPOMBINUIEHHOCTH. KpyroBopor
KHACI0poa B mpupoe. O30H — aJIOTPONHAs MOAU(PUKALKS KUCITOPOAA.

TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- W JSHAOTEPMUYECKHE peakuuu. TOIUIMBO: YIrOjib W METaH. 3arps3HECHUE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyIIEHUE O30HOBOTO CIOS.

Bopopoa — 35meMeHT 1 IpocToe BelecTBo. HaxoxaeHue BOA0poaa B MPUPOLE,
(PU3HYECKUE U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOy4YeHus. Kucaotbl
U COJIH.

Monsipablii 00bEM ra30B. Pacy&éThl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpUTENb. PacTBOpHIL
HacrpllmeHHble 1 HEHACHIMIEHHBIE PACTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJIE.
MaccoBast 10Jis BEMIECTBA B PACTBOPE. XMMHUUYECKUE CBOMCTBA BOIbI. OCHOBAHUSI.
Pone pacTBOpOB B MPHUPOAE U B XKU3HM 4Y€TIOBEKA. KpyroBopoT BOABI B MPUPOJIE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BOI.

Knaccudukanus Heopranmdeckux coeauHenuid. Okcunbl. Knaccudukarms
OKCHJIOB.  coyicoOpasyromme  (OCHOBHBIE,  KHCIOTHbIE, aM(OTEpPHBIE) U
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Ou3nueckHe W XHUMHYECKUE
cBOICTBA OKCUAOB. [lonyueHne OKCUaI0B.

OcHoBannda. Kraccuukaums OCHOBaHMA: I[MENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHKkiarypa OCHOBaHui. DU3MYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyueHrne OCHOBaHUA.

Kucnotel. Knaccupukaumsa kucnor. HoMeHnknarypa KucioT. OU3NYECKUe u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctw metaoB H. H. bekerosa.
[Tonyyenue KUCIOT.

Comu. Homenkmarypa coseil. GU3AYECKUE U XUMUYECKME CBOMCTBA COJIEH.
ITony4denwue CoJien.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCIMHEHUN.

Xumuueckuii Jkcnepumenm:

KQYECTBEHHOE OMPENCTICHUE COACPKAHUS KACIOPOa B BO3/IyXE, MOIYUYCHHE,
coOMpaHue, PACIO3HABAHME W W3YUYCHHE CBOWCTB KHCIOpPOJAA, HAOIIOICHUE
B3aUMOJICHCTBHS BEIIECTB C KUCJIOPOJAOM U YCJOBHMS BO3HUKHOBEHUS U
peKpalleHus TopeHus (moxapa), 03HaKOMJICHUE ¢ 00pa3llaMy OKCUIOB U ONMCAHKE
UX CBOMCTB, MOJMY4YeHHE, COOMpAHUE, pAClO3HABAHME M W3YyUYEHUE CBOMCTB
BOJI0OpPO/A (TOPEHKE), B3aUMOJIEHCTBIE BOoIOpoa ¢ okcuaom meau (11) (Bo3MoxkHO
WCIOJIb30BAHUE BUICOMATEPUAJIOB ), HAOIIOACHUE 0OPA3IOB BEMICCTB KOJIMYECTBOM
1 monp, wmccnenoBaHUe OCOOCHHOCTEH pPAcTBOPEHMS BELIECTB € PA3TUYHON
PacTBOPUMOCTBIO, MTPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAcCOBOW HOJIEH
PacTBOPEHHOTO BELIECTBA, B3aMMOJACHCTBME BOJBI C METaUlaMU (HATpUEM WU
KaJbUueM) (BO3MOXKHO — MCIIONB30BAHUE BUACOMATEPHATIOB), HCCIIEIOBAHUE



00pa310B HEOPraHMYECKUX BEIIECCTB PA3JIMUHBIX KJIACCOB, HAOIFOICHUE U3MEHEHH S
OKPaCKH MHAMKATOPOB B PACTBOPAX KHCIOT U WIEJIOYEH, H3YUYEHUE B3aUMOACHCTBUS
okcuaa meau (II) ¢ pacTBOpOM CEPHOM KUCIOTHI, KHUCIOT C METAUIAMK, PEAKIUit
HEUTpaIM3anuu, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHWH, BBITECHEHHE OJHOTO
MeTaJljla APYTMM K3 PACTBOPA COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 337144 110 TEME
«BaxHenmme Knacchl HEOPraHUYECKUX COCTUHEHUID).

Hepunoanyecknii 3akoH u llepuoamyeckast cucTeMa XHMHYECKHX
iemeHToB /I, W. MengeneeBa. CrpoeHune aromMoB. XUMHYECKAS CBA3b.
OKHCITUTE/IbHO-BOCCTAHOBUTEIbHbBIC PEAKIIHH

[lepBbie MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNax CXOJHBIX 3JIEMEHTOB (LICJIIOYHBIE W IIEIOYHO3EMETBHBIE METAUIBI,
TJTOTE€HbI, HHEPTHBIE Ta3bl). JJEMEHThI, KOTOPBIE 00pa3yrOT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

ITeproanyeckuii 3akoH. lleproanyeckas cucreMa XMMHYECKUX 3IIEMEHTOB /1.
H. Menneneepa. KoporkomneproaHas u AnMHHONEpHoAHas Gpopmsl [lepuoanyeckoit
cucreMbl xuMmuyeckux oanemeHTtoB J[. M. Menaeneesa. llepuoasl W TpyIIbL
OU3HYECKHAN CMBICIT TOPAAKOBOIO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnognueckoir cucremel [l M. Menaeneesa. XapakTepucTuka XUMHYECKOIO
3JIEMEHTA M0 €ro nojoxkeHur B [lepuoauueckoit cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca arOMOB XWUMHUYECKHX DJIEMEHTOB,
METAUTNYECKUX U HEMETAUIMYECKUX CBOMCTB 110 IPYIIIaM U IEpUoaam.

3nauenue [lepuoanueckoro 3akoHa v [lepruoandeckoi CUCTEMBI XUMHAYECKHUX
DJIEMEHTOB Ul pa3BuTUs Hayku W npaktuku. [[. M. MenneneeB — y4d€HbIA U
IPOKIAHUH.

Xumuueckass CBsi3b. KoBaJieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. TOHHAs CBA3b.

Crenenp  okucieHust.  OKUCIUTENBHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Tpoueccol OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Jkcnepumenm:

U3y4eHuEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMIPOKCHIa IMHKA C PAcTBOPaMHM KHUCJIOT M INEJNOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIIMTEIBHO-BOCCTAHOBUTENBHBIX — PEaKLMi
(ropeHue, peakuuuy Pa3IoKEeHHS, COSTUHEHUS).

Meoicnpeomemmoie ceasu.



Peanuzanus MeXNpeIMETHBIX CBs3ed MpH M3YUYCHUM XMMHMHM B 8 Kiacce
OCYILLIECTBIIICTCS 4epe3 HCMOJIb30BAHUE KAaK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATHMN, TaK ¥ TOHATHUHN, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACNBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TOHSATUS. HAY4YHBIA (PaKT, TMIIOTE3a, TEOPHS,
3aKOH, aHaJU3, CHHTE3, Kilaccu(ukaiusi, MNEPUOANYHOCTb, HAOIIOACHUE,
AKCIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

duzuka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOTIHI,
PaIMOAKTUBHOCTb, MOJIEKYJIA, SJCKTPUUYECKUN 3apsi, BEUIECTBO, TENO, OO0BEM,
arperaTHoe€ COCTOSHUE BEIECTBA, Ta3, (PU3WMYECKHE BEIMYMHBI, €IAMHUIIBI
U3MEPEHUSI, KOCMOC, TUTAHETHI, 3BE31bI, COJHIIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadms: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
UCKOTIAEMBbIE, TOTUTMBO, BOJHBIE PECYPCHI.

9 KUJIACC

BewecTBo H XUMH4YecKasi peakuus

ITeproanueckuii 3akoH. Ileproanyeckas cucreMa XUMHYECKUX JIEMEHTOB /.
H. MenpeneeBa. CrpoeHue aroMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOMCTB
XUMHAYECKUX DIIEMEHTOB IEPBBIX TPEX MEPUOIOB, KU, KAIBLUA U UX COCAUHEHU I
B COOTBETCTBHH C MOJIOXKEHUEM DJJIEMEHTOB B lleproanueckoil cucreme u
CTPOECHHUEM UX aTOMOB.

CrpoeHMe BelIEeCTBA: BHABI XMMHYECKOW CBA3M. THIBI KPUCTALIMYECKUX
PEWIETOK, 3aBUCUMOCTE CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKON PEIIETKA U
BHUJA XUMHUUYECKOM CBSI3M.

Knaccuukanms 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHYECKHAEC
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3IMYHbIM KjlaccaM HEOPraHMYEeCKUX
COCAMHEHUI, TEHETUYECKAS CBA3b HEOPraHUYECKUX BELIECTB.

Krnaccupukanms XuMu4ecKrX peakiuii mo pa3jiuuHbIM MPU3HAKaM (IO YMCITy
W COCTaBy YYAaCTBYKOIIMX B PEAKUMM BEIIECCTB, MO TEMJIOBOMY 3(PdekTy, Mo
WU3MCHEHUIO CTETICHEH OKHCIEHUS XMMHYECKUX JIEMEHTOB, MO OOPATUMOCTH, MO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUUYECKHAE PEAKLMHN, TEPMOXUMHYECKHE
YPaBHEHHUS.

[TonsTe O ckopocTH XUMUYeCKOW peakumu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XMUMHUYECKUX Peakiusix. [IoOHATHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakumsax. [lonsatue o karanuse. [IoHATHE O XUMUUYECKOM paBHOBECHU. DAKTOPHI,
BIIMSAIOLIME HAa CKOPOCTh XMMHYECKOW PEaKIUud W IMOJOKEHUE XUMHUYECKOIO
PaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE — PEAKLMM,  JJICKTPOHHBIA  OajlaHc
OKMCIIUTENBHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBneHue  ypaBHEHUH



OKUCIIUTENbHO-BOCCTAHOBUTENBHBIX  PEAKIUA € HCIOJIB30BAaHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus dAEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHI U HEAJIEKTPOJIATHI.
Karnonbl, aHnoHbBl. MeXaHU3M IHUCCOLMALMU BEIIECTB € Pa3IMYHBIMA BUAAMU
XUMHUYECKOH CBs3H. CreneHp aucconuranui. CHIbHBIEC U CIIa0bIC JIEKTPOJIUTHL

Peaknuu noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIIMHA HOHHOTO 0OMEHA,
MOJIHBIE M COKPalIEHHBIE HWOHHBIE ypaBHEHUs peakuuil. CBOHCTBA KHUCIOT,
OCHOBAaHUi U COJNEH B CBETE MPEACTABJICHUH 00 3NIEKTPOIMTHYECKON TUCCOLMALINN.
KayecTBeHHBIE peakMy HA HOHEL. [IOHATHE O TUAPOIU3E COTIEN.

Xumuueckuii JKCHepuUMeHm:

O3HAKOMJICHHE € MOJCISAMM KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKuX
BEILECTB — METAJIOB W HEMETAUIOB (rpaurta W anmasa), CJIOKHBIX BEIIECTB
(xJI0pU/a HATPUS ), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKiuu OT
BO3JCUCTBUSl  PA3IMYHbIX  (PAKTOPOB, MCCIAECAOBAHUE DJICKTPOMPOBOAHOCTH
PacTBOPOB BELLECTB, MPOLECCA UCCOLMALIMN KACIIOT, LIeTI0Yel U comel (BO3MOKHO
UCMOJIb30BAHUE BHUJIEO MATEPUAIOB), MPOBEJACHUE OIBITOB, WJUIIOCTPUPYIOLINX
OPU3HAKKM TMPOTEKAHUS pPEakuuMii WMOHHOro oOMeHa (00pa3oBaHME OCAIKA,
BBIJICTICHUE Ta3a, OOpa3oBaHME BObl), OMNBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI
OKHCJIUTEIBHO-BOCCTAHOBUTENILHBIX PEAKIUi (TOPEHUE, PEaAKLUU Pa3IOKCHUS,
COCJMHEHUS), PACMO3HABAHUE  HEOPraHMYECKUX  BEUIECTB C  MOMOIIBIO
KaYeCTBEHHBIX PEaKIMii HA MOHBI, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl 1 HX COeTUHEHHUS.

OOmias xapakTepucTuka rajaoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOeHHE M (DU3MUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — FAJIONEHOB. XMMHUUYECKUE CBOHCTBA HA MPUMEPE XJ10pa (B3aUMOICHCTBHE
C METAUIaMM, HEMETAUIaMu, Iienodamu). XnopooaopoA. ConsiHas KHCIOTa,
XUMHYECKAE CBOMCTBA, TMONy4YyeHWE, NpuMeHeHue. [Jleiicteue xmopa u
XJIOPOBOAOPOJA HA OPraHU3M YeJloBeKA. BakHeHIIMe XJIOPHAIBI U MX HAXOXKICHHUE B
OPUAPOJIE.

OOwast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIeHHs. CTpOeHUE W (PU3NUYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CEpOBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMHUYECKHAE CBOMCTBA. OKCHIBI CEPbl KAK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KAK MPEACTABATENS
KJacca KHCIOT M cnenuduyeckue). XUMAYECKUE PEAKLIUM, JIEKAIMUE B OCHOBE
OPOMBILICHHOTO CIOco0a MOJMyYEHUsI CEPHOM KUCHOTHL [IpumeHeHue cepHOi
KACTOTbI. COJM CEpHOM KHUCIIOTHI, KAYeCTBEHHAs peakuus Ha Cyab(par-uoH.



HaxoxxneHue cepbl M €€ coeuHEHW B mpupoje. XUMUYECKOE 3arpsisHEHHE
OKpY>Karoliel Cpeibl COCTUHEHUSMHU Cepbl (KUCJIOTHBIE JOXAW, 3arpsi3HEHUE
BO3J/IyXa U BOJOEMOB), CITOCOOKI €r0 MPEIOTBPALICHHUSI.

OOwast xapakrepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHHUS. A30T, paclpoCTpPaHEHHE B MPHUPOJE,
duznUecKue U XuMrIeckue cBoicTBa. Kpyropopot a3ora B npupojae. AMMHAK, €ro
$u3nUeCKrue U XUMUYECKUE CBOMCTBRA, MOTy4YeHUE U TpuMeHeHune. CoJii aMMOHUH,
uX (puzMUECKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHbI aMMOHMS. A30THAas KHUCIOTa, €€ MOJy4YeHHe, (PU3UUYECKre M XUMUYECKHUE
CBOWicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb30BaHME HUTPATOB U COJICH aMMOHMSI B KQUECTBE MUHEPATIBHBIX Y0OPEHUIA.
XUMUUECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeabl COSMHEHUAMU a30Ta (KUCIOTHBIC
JOXKIW, 3arps3HCHUE BO3JyXa, MOYBBI W BOJOEMOB). Docdop, amIOTPONHBIC
moauukanmu gocdopa, usndyeckre U xumuueckue cBorctea. Okenpa docdopa
(V) u ¢ochopHas kuciora, (U3NUYECKUE U XUMUYECCKUE CBOWCTBA, MOJYUYCHHE.
Hcnonb3oBanue (pochaToB B KAUECTBE MUHEPATIBHBIX YAOOPEHHUH.

OOwast xapakTepucThka 3MeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENEHHU OKUCIICHUS. YTEPOl, AFIOTPONHBIE MOAUPUKAIIH,
pacnpocTpaHeHUE B MPUPoAe, PUINUECCKUE U XUMHUUYECKHE CBOMCTBA. AncopOuus.
Kpyrosopor yriepona B npupoae. OKCUIbl yriiepoaa, HX (PU3MYECKUE U
XMUMUYECKHE CBOMCTBA, [JCHCTBME HA JKUBBIE OPraHuU3Mbl, TMOJYYECHUE U
NPUMEHEHUE. DKOJOTMYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM yriiepoaa (IV),
TUIOTE3a TNIO0ATBHOrO MOTEIUICHUST KJIMMAaTa, MapHUKOBBIA 3(PdekT. YronabHas
KUCIOTa M €€ CONMM, MX (PU3MUECKUE WM XMUMHUECKHE CBOWCTBA, MOJYYCHHE WU
npumeHenue. KauecTBeHHass peakius Ha KapOOHaT-uOHBL. Mcmosib3oBaHMe
KapOOHATOB B OBITY, MEAULIMHE, TPOMBILLIEHHOCTH U CEJIbCKOM XO3sICTBE.

[lepBoHAUANbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCTMHEHUSIX
ymiiepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJI, IIMLIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbIE HMCTOYHHMKHM YIJIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBI WX MNepepaboTku (OEH3WH), UX POJib B OBITY W MPOMBIIUICHHOCTH.
[ToHsTue 0 OMOMOTUUYECKH BaKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIeBOJaX — U UX
poJii B OKM3HM 4YENOBEKa. MarepuanbHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue W XUMUYECKUE CBOWCTBA, TMOJIyYECHUE U
npumeHenue. CoeMHEHUsl KpeMHUs B ipupoje. O0ume npeacTaBaeHus 00 OKCUae
kpemuus (I1V) u kpemHueBoil kuciote. CHUKATBI, UX UCHOJIb30BAHUE B OBITY, B
OPOMBIIIJIEHHOCTH. BajkHeHIIMe CTPOUTEIbHBIE MaTEpUaibl; KepaMHKa, CTEKJIO,
LHEMEHT, O€TOH, kene300eToH. [IpoOmeMbl  0€30MacHOr0  MCHOJIb30BAHUS
CTPOUTEJNIbHBIX MAaT€pPUaIOB B OBCETHEBHOM KU3HU



Xumuueckuii JKkcnepumenm:

U3y4YeHUE 00pPA3IO0B HEOPraHWYECKUX BEUIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEIACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUIA-UOHBI U HAOMOEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOMWIME (PUINYECKUE M XUMHUYECKHE CBOWCTBa
TATOTEHOB M WX COCAMHCHWH (BO3MOYKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 0Opa3aMu XJIOpUI0B (TaJION€HUIOB ), 03HAKOMJICHHE C 00pa3iiaMmu
ceppl M €€ COCAMHCHUAMH (BO3MOXKHO HCIIOJIb30BAHUE BHACOMATEPUATIOB),
HaOMOIeHIE TIpoLecca OOy IIIMBaHMs caxapa Moj ACHCTBUEM KOHLUEHTPUPOBAHHOMN
CEPHOI KMCIIOTHI, M3yUYEHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
NPOBEACHUE KAYECTBEHHON PEaKlMK Ha Cyab(aT-uoH U HAOMIOAEHUE NTPU3HAKA €€
NPOTEKAHUS, O3HAKOMJIEHUE ¢ (PU3NYECKUMHU CBOMCTBAMM a30T1a, (pochopa u ux
COCIMHEHM (BO3MOKHO MCIOJIb30BAHUE BUACOMATEPHAAIIOBR), 00pa3laMH a30THBIX
n (ochopHbIX ya0OpeHUi, NoJydYeHHe, cOOMpaHre, Pacno3HaABAHUE U M3YUYCHUE
CBOWMCTB aMMMaKa, MPOBEACHHUE KAUECTBEHHBIX PEAKUMl HAa MOH aMMOHHS H
docar-noOH W M3yYECHHWE NPU3HAKOB WX NPOTEKAHUsS, B3aMMOJCHCTBHUE
KOHUEHTPUPOBAHHON a30THOH KHCIOTBI C MEABbI (BO3MOXKHO HCIOJB30BAHUE
BUJICOMATEPHATIOB), W3YYCHHE MOJACIEH KPUCTAUIMYECKAX PEIIETOK anMasa,
rpadura, (yiepeHa, O3HAKOMJIEHHE C MPOILECCOM aJCOPOIMU PaCTBOPEHHBIX
BCUICCTB AKTHBUPOBAHHBIM YIJIEM W YCTPOHCTBOM MPOTHMBOras3a, MOJIYYEHUE,
coOupaHue, pacno3HABAHUE M M3YyUYEHUE CBOMCTB YIIIEKUCIIOrO ra3a, MpPOBEICHUE
KAUECTBEHHBIX PEaKUMii Ha KapOOHAT M CUJIMKAT-UOHbI U U3yYEHUE MPU3HAKOB MX
NPOTEKAHUS, O3HAKOMJICHME C NPOAYKIMEH CHIMKATHOW MPOMBILUICHHOCTH,
PELICHUE SKCIEPUMEHTAIBHBIX 331a4 Mo TeMe «BakHeillme HeMmMeTabl U HMX
COCIIUHEHUSY.

MeTa/uibl 4 X COeIMHEHHS.

OO0wmast XapakTepUCTUKA XUMHUUECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TIOJNIOKEHUs B llepuoauyeckoil cucTeMe XUMHYEeCKMX odnemeHtoB . WM.
Mengeneesa u cTpoeHus atoMoB. CTpoeHHE METAUIOB. MeTauinyeckas CBs3b U
METAJUIAYECKAs  KPUCTAUIMYECKAss  PEIIETKA.  ONEKTPOXMMHUYECKAA  Psil
HANPsOKEHUN MeTa/uioB. OGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
crocoObl MOJIyYeHUsT METAUIOB. [IOHATHE O KOPpPO3MM METANIOB, OCHOBHBIE
CoCcOOBI 3aIUTHI KX OT KOPpo3uu. CIiasel (CTalb, YyTYH, JOPATFOMUAHAN, OpOH3a)
Y UX TPUMEHEHUE B OBITY U IPOMBILIIEHHOCTH.

[Ienounbie MeTauIbl: MONOKEHUE B [lepruoandeckoil cucreMe XUMUYECKUX
anemeHtoB 1. M. Menaeneesa, CTpOCHHE MX arOMOB, HAXOXKICHUE B IPUPOJE.
duU3nUeCKe U XUMUYECKUE CBOMCTBA (HAa mMpuUMepe HaTpus M Kanus). OKCHIbL U
TMAPOKCUIBl HATpUs W Kanus. [IpUMEHEHWE IMIEeNOYHBIX METAUIOB M HX
COCIUHEHUMN.



[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLMHA.  IIOJIOKCHUE B
Ileproanyeckoii cucreme XuMu4eckux >ieMeHToB [1. 1. MeHeneeBa, cTpoeHre ux
aTOMOB, HAXOXKACHUE B IPUPOAE. DU3HUECKUE U XUMUYECKUE CBOMCTBA MarHus U
Kanbuus. Baxxneimme coeqmHeHnst Kanbus (OKCUA, THIAPOKCH, COn). XKECTKOCTD
BOJIBI M CIIOCOOBI €€ YCTPAHEHHMSI.

AOMHUHMIA: TIOJIO>KEHUE B [IeprOanYECKOi CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menaeneesa, CTpoOeHUE aTroma, HaXOXXIE€HHWE B mpupone. Pusndeckue u
XUMHYECKHE CBOMCTBA amtOMUHUsA. AMPOTEPHBIE CBOMCTBA OKCUAA U THAPOKCHA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucreMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMa, HaXOKAeHUWE B mOpupole. PU3UYECKHE H
XUMUYECKUE CBOMCTRA kKene3a. OKCHIIbI, TMIPOKCUABI U comu skene3a (11) u sxenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii IKCnepuUMeHm:

O3HAKOMJIEHHE C oOpa3llaMM METaJIOB M CIJIaBOB, HMX (DU3UUCCKUMHU
CBOMCTBAMM, HW3YUYEHUE PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCHCTBUS OKCUA
KaJbI[Usl M HATpus C BOJOM (BO3MOKHO HCIHOJIb30BaHUE BHACOMATEPUATIOB),
UCCJIEIOBAHNE CBOMCTB JKECTKOW BOJIBI, MPOLlECcca FOPEHUS KeJie3a B KUCIOPOAE
(BOBMOXKHO  WCIOJIb30BAaHWE  BUJCOMATEPHANIOB), TMPHU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEAKIIMIT HA MOHBI: MArHUs, KaJIbIMs, aTFOMUHUS, IMHKA, skene3a (1)
n keneza (II), mequ (1), HaOnroaeHWE W OMUCAaHWUE TPOLIECCOB OKpaIIMBaHUS
IUIAMCHM WOHAMM HATpWsl, Kajiusd W Kaiblusd (BO3MOXKHO HCHOJB30BaHUE
BUJICOMATEPHAIIOB), MCCIE0OBAHNE aM(POTEPHBIX CBOMCTB TMAPOKCH/IA aTFOMUHUS U
TMIPOKCH/IA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxkHeiime
METAJIJIbl ¥ UX COCTUHEHUS.

XHUMHA ¥ OKpPYIKaoLas cpeja.

Bemectsa m marepuansl B IOBCEAHEBHOW JKU3HM uelnoBeKa. besomacHoe
WCIOJIb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuii B ObiTy. llepBas momois npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYKAKOWIEH cpeapl (MpeaeiibHas AOMYCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib XxvuMuM B peIIEHUN 3KOIOTMYECKUX
npooIieM.

Xumuueckuii IkcnepumMenm:

U3y4eHue 0OpaslioB MAaTepUajoB (CTEKJIO, CIJIABBI METAJUIOB, MOJIMMEPHBIC
MaTEPUAIIBI).

Meoicnpeomemmule ceasu



Peanuzanus MeXNpeIMETHBIX CBs3ed MpH M3YUYCHWM XMMHH B 9 Kiacce
OCYILLIECTBIIICTCS 4epe3 HCMOJIb30BAHUE KAaK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATUMN, TaK ¥ MOHATUHN, SBJISIOIIMXCS CUCTEMHBIMHU IJIsS OTJC/IBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LUKJIA.

OO1me ecTeCTBEHHO-HAYUHBbIC TIOHSATHS: HAy4HBIH (PaKT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHUHTE3, KiaccupuKkaius, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHUE, MOJCb, SBJICHUE, MAapHUKOBBIN
(P PeKT, TEXHONOTUS, MATEPUAITBI.

duzuka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIMJI, U30TOTIHI,
PaaOaKTUBHOCTD, MOJIEKYIIa, DNEKTPUYECKUN  3apsij, MPOBOHUKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILLECTBA, a3, pACTBOP, PACTBOPUMOCTD, KpUCTAITHYECKAs
peméTKa, CrjiaBbl, (PU3NUECKUE BEIWYMHBI, CIUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunte3, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPATILHBIC
ynoOpeHus, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, TMTATEIbHBIC BEIICCTBRA.

['eorpadms: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
MCKOTIAeMBbIE, TOTUTMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUSI MPOrpPaMMBI  OCHOBHOIO OOWIEro
00pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUsST XMMUM B CIAUHCTBE Y4E€OHOW H
BOCIIMTATENIBHON IEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIbTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU, IPUHATBEIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YarOIIXCS.

JIMYHOCTHBIE ~ pPE3yJbTATBl  OTPAKAKT  TOTOBHOCTH  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3WUTMBHBIX IIEHHOCTHBIX OpHUEHTAUMA W
pacuIupeHue ONbITa AEATENIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH!

1) naTpuoTH4Y€CKOro BOCIIUTAHUSA:

LIEHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAyYHOMY HACIEOUI0, MOHUMAHHUS 3HAYECHUS XUMHUYECKON HAyKW B JKU3HU
COBPEMEHHOTO OOWIECTBA, CMOCOOHOCTH BIIAJETh NOCTOBEPHON WH(oOpManmei o
[EPENOBBIX JOCTHIKEHUSIX K OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpPa U OOIIECTBA,

2) rpa)kIaHCKOro BOCIMTAHUSL:

MPEACTABIEHAS O COLMANBHBIX HOpMax W MpaBuiaX MENKIMYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCIEAOBATENBCKOM, TBOPYECKOH W JAPYyrux  BHAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJITHCHUHA YYEOHBIX, T[MO3HABATEIBHBIX 3a7a4, BBHINOJHECHHMH XWUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIIOHUMAH U0
¥ B3aMMOITOMOIIH B MPOILIECCE 3TOM YUEOHOM AEATEIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEACHUE M MOCTYNKHA CBOMX TOBAPHUILENW C IMO3ULMUA HPABCTBEHHBIX H
[IPABOBBIX HOPM € YYETOM OCO3HAHMA MOCIIEACTBUI TOCTYIKOB;

3) HEHHOCTH HAYYHOI 0 NIO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEICTABIIEHUS O BEIIECTBE M XWMHYECKON DPEaKLUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY VPOBHIO Pa3BUTHUS HAYKH W COCTaBIISAIOLIME
OCHOBY UII IOHMMAHHWs CYIMHOCTA HAYYHOW KapTHHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHA NPUPOIBI, B3aUMOCBI34X YEJIOBEKA C
MIPAPOTHON CPENOM, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[TI03HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB U SIBICHHIA,
NO3HABATENIbHON, MHPOPMAUMOHHON W YUTATEIbCKOM KyJBTYPBI, B TOM YHCIIE
HABBIKOB CaAMOCTOSTENIBHOH pabOTel C yYE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATYypOl, JTOCTYMHBIMA TEXHHUYECKAMH CPEACTBAMH  HMH(POPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W MO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K camMO00pa30BaHUIO, MPOEKTHOM WM MCCIEN0BATENIbCKON
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIAbHEUIIIEM

4) popmMupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KW3HW, OCO3HAHWE MOCICACTBUI W
HEMPUATHE BPEAHBIX TPUBBIYCK (YIIOTPEOICHUS aJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBwyl  OC30MACHOCTH TNpU  OOpalleHUH ¢
XUMUYECKAMH BEIIECTBAMU B OBITY M pealbHOMN KU3HU;

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO MPOodeccHii U Tpyia pa3ivuiHOro poja,
YBOKCHHE K TPYly U Pe3yabTaraM TPYAOBOH NEATEIBHOCTH, B TOM YMCIIE HA OCHOBE
OPUMEHEHUS  MPEAMETHBIX 3HAHWMHA 1O  XWMHH, OCO3HAaHHBIA  BBIOOP
WHAMBHUAYAIbHON TPACKTOPUU MPOJODKEHHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WUHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM NPO(ECCUOHATIBHON ACATENBHOCTH U PA3BUTHs HEOOXOAUMBIX YMECHHUMA,
TOTOBHOCTB aJalTUPOBATHCA B MPO(PECCHOHATIBHOM cpene;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

3KOJIOTHYECKH LENIECO00PAa3HOE OTHOIIEHUE K MPUPOJE KaK HCTOYHUKY SKA3HU
Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMWS, MMOHMMAHWE LEHHOCTH 3I0POBOIO M
Oe3omacHOro o0pa3a KW3HW, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(PU3NYECKOMY M TMCUXUYECKOMY 30POBBIO, OCO3HAHHME ILICHHOCTH COOIIOACHHS
npaBmJT O€30MACHOTO MOBEACHUS MPU PadOTE € BEWIECTBAMM, A TAKXKE B CUTYaLUsIX,
YIPOKAKOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHMS, MOJIYYACMbIE MPU M3YUYECHUU XUMUH, IS
PELICHN 3a/1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPENO, I MOBBIIICHUS
YPOBHSL ~ SKOJIOTMYECKOW  KYJbTYpPbl, OCO3HAaHWs TJIOOAIBHOIO  Xapakrepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PELICHHWS MOCPEACTBOM METOAOB XHMMH,
AKOJIOTHYECKOTO MBILIICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHAKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDI

B cocraBe MeTanmpeaMETHBIX Ppe3yJbTATOB BBIACJSIOT 3HAYMMBbIE IS
(GopMHUPOBAHUS MUPOBO33PEHUS OOLIEHAYYHBIC TIOHATHS (3aKOH, TEOPUSL, TPUHIIMIL,
runore3a, (aKT, CUCTEMA, MPOLECC, 3SKCIEPUMEHT U JPYIroe€.), KOTOPhIC
UCTOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YE€OHBIX MPEAMETax M MO3BOJISIOT Ha
OCHOBE 3HaHUI M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LEIOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUEOHBIE NEHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYIISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIJAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOH
JESATELHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCcTBUS

ba3zoBble Joru4eckue aeiicTeus:

YMEHHS MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHHS TMPU OCBOCHHUHU
3HAHWIA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBIICIATH MX XApAKTCPHBIC
NPHU3HAKK, YCTAHABIIMBATH B3aWMOCBS3b C JPYTMMH MOHSTHSMH), HCIOJIb30BATH
NOHATUS A/l OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUU [JIsl KJIACCU(PMKALMKA XUMUYECKMX BELICCTB M XMMHUYECKHX PEaKLUH,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, ACIYKTUBHBIC, M0 AHAJIOTHH),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (IPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEIIN, UCTIONB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUM MOJACIBHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XMMHUYECKas (opMysia U YPABHEHUE
XUMHYECKOH PEaKIMK — MPHA PEIICHUN YUeOHO-MO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJEIIBHBIX MPEACTABICHUIN BBISBIATh U XapPaKTEPU30BaTh CYIIECCTBEHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMHUUYECKUX BELIECTB U XUMUUYECCKUX PEaKLUM,
BBISIBJIAITH  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CIEICTBEHHBIE CBSI3W W
OPOTUBOPEUMS B M3YyUAEMBIX MPOLIECCAX U SBJICHUSX.

ba3oBbie ucciaenoBarebckue 1elicTBUS:

YMEHHE HMCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, & TAKXKE B KAYECTBE OCHOBBI [Tl (POPMHUPOBAHMS TMIIOTE3BI IO TPOBEPKE
PABHJIBHOCTH BBICKA3BIBAEMBIX CY>KICHMIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYECHUYECKUX OSKCIEPUMEHTOB, YMEHME HaONIOAaTh 3a XOJOM Mpolecca,
CaMOCTOSITENTLHO MPOTHO3MPOBATh €r0 Pe3yJbTaT, (PopMyJIMpoBaTk 00OOIIEHUS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCICIOBAHMS, COCTABIATh OTUYET
0 MPOJEIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOMpaTh, AHAIM3UPOBATH W WHTEPIPETHPOBATh WH(OPMALUIO
PA3NIAYHBIX BUAOB U (POPM MPEACTABIECHUS, MOTYYACMYIO U3 Pa3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIIpHAs  JUTEparypa XWUMHUYECKOTO COJACP)KAHUS, CIIPABOYHBIC
nocobust, pecypcbl VHTEpHETA), KPUTHYECKH OLEHUBATh MPOTHBOPEUYMBYIO H
HEJIOCTOBEPHYIO MH(POpMAIHIO;



YMECHHE MPUMEHSTh PA3IMYHBIE METOJBI W 3aMpOChl MPH MOUCKE U OTOOPE
uH(pOPMAlMd W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX Ui BBITOJHCHUS
y4€OHBIX W TIO3HABATENBHBIX 33124 OMPEACIEHHOTO THITA, MPUOOPETEHHE OTbITA B
o0nacTM  MCMOIB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOTO MCIIOJIBb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpAaTh ONTUMATBHYIO (POPMY MPEACTABIEHUS UH(POPMALAN U
WTIOCTPUPOBATh PEIIACMBIE 3a1a4M  HECJIOXKHBIMA CXEMaMH, JIUarpaMMamu,
apyrumu (popMaMu rpadukn 1 uX KOMOUHALMSIMU,

YMEHHE WCIOJb30BaTh W AHAM3APOBATh B Tpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALMIO O BIUSHUKM MPOMBIILIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHHE OKPYIKAIOWIEH ITPUPOSHOMN
Cpeabl.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHHSI 33/1aBaTh BOMPOCHI (B XO€ AUAJIOra U (WJIH ) IMCKYCCUH) TIO CYIIECTBY
o0cyxmaeMoi  TeMbl, (POPMYJMPOBATH CBOM MPEUIOKEHUS OTHOCHTEIBHO
BBITIOJTHEHHS TTPEAIOKEHHOM 3a1a4H;

YMECHHSI  TPEIACTABIIATH  IMOJIYYEHHBIE  PE3yJbTaThl  [MO3HABATEIBHOM
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax, [JeJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOTO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO MPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM M MCCIICAOBATENBCKONM  JEATENBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM Ha OCHOBE yuyéTa OOLIMX MHTEPECOB W COIIACOBAHUS
no3unuii (00CyKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPAWHALMS
COBMECTHBIX [JECUCTBHM, OIPEACICHAE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pa0OThl U IPYTHE).

PeryasitTuBHbIC yHUBEPCAJIbHbIC YUeOHbIC AeiicTBHUSI:

YMEHHE CaAMOCTOATENBHO ONPEACIATh LEIHA JEATENIbHOCTH, MJIaHWUPOBATh,
OCYILIECTBIIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENILHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE COCOOBI PEIIEHUS YUEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIbHO COCTaBJIATh MM KOPPEKTUPOBATH
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl €  YYETOM
NOJTyYEHUSI HOBBIX 3HAHWMKA 00 M3ydacMbIX OOBEKTAax — BEHICCTBAX M PEAKLUSX,
OLICHMBATH COOTBETCTBUE IMMOJYYEHHOTO PE3yJbTara 3asBJICHHON LENH, YMEHHUE
MCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, TPEIIAracMbIe B YCIIOBUH 3aJaHHIA.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YyABTATOB IO OCBOECHUI 00S3aTEIBHOIO
COJICP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmo,
BBIJICTISIFOT. OCBOCHHBIE OOYYAIOLIMMUCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



JNEHCTBUM, cHenupuUecKkue Ui OPEAMETHOW 00MacTh  «XUMHS», BHUIABI
JESATEIbHOCTA MO  TMOJYYEHHED HOBOTO  3HAHWs, €ro MHTEpOpETaluu,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CHTYalHX.

K xoniy oOyueHus B 8 K/acce npeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE

JOJKHBI OTPaKaTh C(OOPMUPOBAHHOCTh Y OOYUYAKOLIMXCS YMEHHIA:

e PaCKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKMX MOHSATUH: arOM, MOJIEKYJA,
XUMUYECKUIA SJIEMEHT, MPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOTHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAs MAacca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast A0JIsl XUMHAYECKOTO JIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATENBHOCTh, CTENEHB
OKHCIICHUSI, XUMUYECKasi peaklms, KiacCu(UKauus PEakUUii: peakuuu
COCIMHEHMS, PEAKLIUHM PA3JIOKEHUS, PEAKUUW 3aMEIICHUS, PEaKIHn
00MEHA, 3K30- M SHAOTEPMHUYECKUE PEAKLINH, TEIIOBOH 3PPEKT peakiumu,
PO aTOMa, SJIEKTPOHHBIN CI0H aToMa, aToMHasi OpOUTalb, paAnyC aroma,
XUMHYECKAs CBSI3b, NOJIIPHAs W HETIOJISIPHAS KOBAJICHTHAS CBSI3b, MOHHAS
CBsA3b, WOH, KAaTHOH, AaHWOH, pPAaCcTBOpP, MAaccoBas JOJS BEIIECTBA
(MpOLEHTHASI KOHIICHTPAIKsi) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHMUYECKHX TOHITHA W
NPUMEHATH 3TH MOHATHS TIPY ONMMCAHWM BEIICCTB U UX MPEBPALLEHUIA;

e WCHOJB30BATH XUMHYECKYI0 CHMBOJIMKY JJs COCTaBJIcHUs (popmyin
BEIIECTB U YPABHEHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb ~ OKUCJIECHHMsS  JJIEMEHTOB B OMHAPHBIX  COCIWHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COCOUHEHWH TI0
dopMynaMm, BHJI XUMHYECKOW CBsI3M (KOBAJICHTHAsT W HOHHAs) B
HEOPraHUYECKUX COEIMHEHUSIX,

e packpeiBath cMmbich llepuommueckoro 3akonHa JI. M. Menaeneena:
JEMOHCTPAPOBATh MOHUMAHUE TEPUOAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHAX 3JIEMEHTOB OT WX MOJOKeHUs B [lepumoamdeckoii cucrteme,
3aKOHOB COXPAHEHHs MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHA ABOTaIpO;

e ONWCHIBATH M XapakTepu3oBarh TabmuMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHWYECKMX OJJIEMCHTOB. pa3iuyarb MOHSATHS  «TJIaBHAs
noarpynna (A-rpynna)» u «mnodouynas noarpynmna (b-rpymnna)», Maneie u
OONBIINE TEPUOABI, COOTHOCHTH OOO3HAYEHMS, KOTOPBIE HMEKOTCS B
tabmuue «llepmonmueckas cucrtema XumMudyeckux saemeHtoB I H.
MenpaeneeBa» € YHCITOBBIMH  XaPAKTCPUCTHUKAMU CTPOCHUS aTOMOB



XUMHYECKHX JIEMEHTOB (COCTAB U 3apsij AApa, 00IIEE YUCIIO SJIEKTPOHOB U
pacrpeaeneHue ux Mo JIEKTPOHHBIM CIIOSM ),

KJIAaCCU(PUIMPOBATh XUMHYECKHAE BJIEMEHThI, HEOPTaHUYECKUE BEIICCTBA,
XUMHYECKHAE PEeakuuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEUIECTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BELIECTB
PA3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX
VPaBHEHUN COOTBETCTBYIOINX XUMUYECKAX PEAKIIAN;

IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHWS XHUMHWYECKHX TNPEBPALICHUANA B
PA3JIAYHBIX YCIIOBHUSIX;

BBIYHCIISTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISTPHYIO MAcChl BELIECTB,
MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa MO (POpPMYyJie COCAVMHEHHS,
MacCCOBYIO JIOJIFO BELIECTBA B PACTBOPE, TPOBOAUTH PACUYETHI IO YPABHEHUIO
XAMUYECKON PEAKLINM,

NPUMEHSATH OCHOBHBIEC ONEPALIMN MBICTMTEIBHON ACITENTbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, OOOOIICHUE, CUCTEMATHU3AIMIO, KIIACCU(PUKAIUIO,
BBISIBJICHHC MPUYMHHO-CJIEACTBEHHBIX CBS3€H — Ui M3Y4YEHHsS] CBOWCTB
BEUICCTB M XUMHUYECKMX pEaKUWH, €CTECTBCHHO-HAYUYHBIE METOIbI
NO3HaHWs — HAOMIOJEHUE, M3MEPEHHE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CJIEI0BATh MPABUJIaM MOJb30BaHUS XUMUUECKOH MOCY0M 1 TAOOPaTOPHBIM
o0OpyZOBaHUEM, a TaKXE NpaBwiaM OOpalllcHus C BEIICCTBAMU B
COOTBETCTBUM C WHCTPYKLUMSMH IO BBIMOJHEHUIO J1A0OPaTOPHBIX
XUMHYECKHAX OMBITOB MO MOJYYEHUIO H COOMPAHUIO Ira3000pa3HbIX BEIIECCTB
(BOIOPOA M KHCIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C ONPEACTEHHON
MAacCCOBOM JOJIEN PACTBOPEHHOTO BEIECTBA, INIAHUPOBATH U IPOBOJWTH
XUMHYECKHAE SKCIIEPUMEHTHI MO PACMO3HABAHWIO PACTBOPOB ILIETOUECH W
KHACJIOT C MOMOIIBI0 MHAUKATOPOB (JJAKMYC, PeHONPTAIENH, METUIIOPAHK
U IPYTHE).

K xoniy oOyueHus B 9 Kjacce NpeaIMETHBIE PE3YJIbTAThl Ha 0A30BOM YPOBHE
JOJHKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHIA:

PACKPBIBATh CMBICII OCHOBHBIX XHMWYECKMX TOHITHA: XUMHYCCKHAN
JJIEMEHT, aTOM, MOJIEKYJlA, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIEHB
OKHCIICHUS, XUMUYECKAs PEAKLMsI, XUMUYECKasi CBs3b, TETUIOBOM 3P PeKT
peaKUMHM, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHL,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOME€Ha, Karaau3arop, XWUMHUYECKOEC PABHOBECHE, OOparuMble W



HEOOpaTUMBIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIUH,
OKHCITUTEIb, BOCCTAHOBUTEITb, OKACIIEHUE U BOCCTAHOBIIEHUE, AJIJIOTPOIIUS,
aMm(pOTEPHOCTD, XUMHUYECKas CBS3b (KOBaJICHTHAS, WOHHAas,
METAIIIIMYECKAas ), KPUCTAITNYECKAs PEIIETKA, KOPPO3US METAIIJIOB, CILJIABHI,
CKOPOCTh XMMHYECKOH PEAKLMU, TPEACIBHO AONYCTUMAsT KOHLCHTPALUs
ITJIK BemecTna,

WTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHA W
MPUMEHSTH 3TH MOHSITHS MPUA OMUCAHWUHU BEUIECTB U UX MPEBPALICHUIA;
WCMOJb30BaTh XMUMHYECKYI0 CHUMBOJIMKY JUIS COCTaBieHUs (popmyn
BEIIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTNPEACTATH BAJICHTHOCTh M CTEMEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCOMHEHMIX Pa3JMYHOTO COCTABA, MNPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA TO (opMmyiam, BHJ XUMHUYECKOH
CBA3M (KOB&ICHTHAs, WOHHASA, METAJUIAYECKAsA) B HEOPraHUYECKHUX
COCIMHEHMSX, 3aps]l MOHA MO0 XMMHYECKOH (Popmylie, XapakTep cpelsl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCAWHEHWH, THIl KPUCTAITUYECCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. M. Meunneneea u
JEMOHCTPAPOBATh €ro MOHUMAHWE. OMNKMCHIBATH W  XAPAKTEPHU30BATH
Tabmmunyro (popmy I[lepnoanyeckoil CUCTEMBI XMMHYECKHAX SJIEMEHTOB!
pa3nuuaTh MOHATHS «rJaBHAas moArpynna (A-rpynma)» u «moOo4Has
noarpynmna (b-rpynma)», majibie W OOJbIIME MEPUOABI, COOTHOCHTH
0003HAYEHUSI, KOTOPBIE UMEKOTCS B IEPHOAMYECKOHN TaOIMIE, C YN CITIOBBIMA
XapaKTEPUCTHKAMM CTPOEHUSI aTOMOB XMMHUYECKUX HJIEMEHTOB (COCTaB W
3apsan  gapa, OOIIee YHCI0 DJJIEKTPOHOB M PACMpPEACTICHHE WX 1O
AJIEKTPOHHBIM CJIOSIM), OOBSCHSITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUH
CBOMCTB 3JIEMEHTOB M MX COCAMHCHHMIA B MPEIENax MajblX MEPUOAOB U
TJIABHBIX MOATPYMI € YYETOM CTPOCHHUS UX aTOMOB;

KJIACCU(PUIMPOBATh XUMHYECKHAE BJIEMEHThI, HEOPTaHUYECKUE BEIICCTBA,
XUMHYECKHAE Peakuuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3P (EKTY, MO U3MECHEHUIO CTEMEHEN OKUCICHUS
XUMUYECKUX DJIEMECHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XHUMUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXKAAS OMHCAHUE
OpUMEpaMu MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYHOIIMX
XAMWYECKUX PEAKLINIL,

COCTaBJSITh YPABHEHHS DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
IIEJI0YEHN U COJIEH, MOJHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



oOMEHa, ypaBHEHUS peakluii, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXKTy BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEaKIMid
NOCPEACTBOM COCTABIIEHUS SJIEKTPOHHOTO OajaHca 3TUX PeaKuuii;
MPOrHO3UPOBATh CBOMCTBA BEIICCTB B 3aBHCUMOCTH OT MX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAHUS XMMHMYECKUX TMPEBPALICHUN B pa3IMuHBIX
YCJOBHUSX;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISTPHYIO MacChl BEIIECCTB,
MAacCCOBYIO JIOJIFD XMMHUYECKOTO 3JIeMEHTa MO (POpPMysie COEAVMHEHHS,
MacCOBYIO JI0JTI0 BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI MO YPABHEHHUIO
XAMUYECKON PEAKLINH,

co0oaaTh MpaBKJa MoJIb30BaHKs XMMUYECKOH TOCY10i 1 1a00paTOPHBIM
o0opyJoBaHMEM, a Takke IMpaBuja oOpalicHWs C BEUIECTBAMU B
COOTBETCTBUM € HWHCTPYKIMSIMHU TI0 BBITIOJHEHUIO J1a0OpaTOPHBIX
XUMHYECKUX OTBITOB MO TIOJYUEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa M yTTIEKUCIIOr0 ras3a),

MPOBOANTD PEAKIIMU, TTOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3TUYHbBIX
BEIICCTB. PAcMo3HaBaTh OMBITHBIM MYTEM XJOPHA-, OPOMHI-, WOAWI-,
kapOoHar-, Qocdar-, cunmkar-, cyabdar-, TUAPOKCHI-UOHBI, KATHOHbI
AMMOHHST M HMOHBbI M3YUYCHHBIX META/JIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pPacTBOPaX HEOPraHUUECKUX BEIIECTB;

MPUMEHSITHh OCHOBHBIC OTIEPAIIAN MBICTMTEIBHOM AEATEIIBHOCTH — aHAIU3
CUHTE3, CPABHEHUE, 0000IIEHUE, CUCTEMATU3AIUIO, BBISIBJIEHUE IPUYUHHO-
CIICICTBEHHBIX CBS3CH — AJI1 M3YUCHHUS CBOMCTB BEUICCTB U XUMHUYECCKHX
peaKIvii, €CTeCTBEHHO-HAYYHBIC METOJbI TIO3HaHWUS — HAOTIOJACHHUE,
U3MEPEHNE, MOJCTTUPOBAHUE, SKCIIEPUMEHT (PEAJIBHBINA U MBICIICHHBIH ).



TEMATUWYECKOE INMNJ1AHNPOBAHNE

8 KJ/IACC
N HanmeHoBaHue KonnyectBo yacoB
[0]
a3fesioB N TeM KOHTPO/IbHbIE
nn POA Bcero P
nporpamMmbl paboThbl

Pasgen 1. MepBoHaYasibHble XMMUYECKWE NOHATUS

XUMUA — BaXkHas
06nacTb
11 eCTeCTBO3HaHUS U 5 1
NPaKTUYECKOM
[eaTeNlbHOCTY YesioBeKa

BeluecTtsa n
XUMUYECKME peakummn

12 15 0.5

Toro no pasgeny 20

lNpakTnyeckue
paboThbl

0.5

Pasgen 2. BaxxHenLume npeacTaBNTE/IN HEOPTraHNYECKNX BELLECTB

Bo3gyx. Kucnopog.
[MoHATME 06 OKCcKAaax
Bogopoga. MNoHATHe o
KMCNoTax 1 conax
Bopga. PacTtBopbl.

2.3 [MoHATME 06 5 0.5
OCHOBaHUAX

2.1 6

2.2

ONeKTPOHHbIE (LM pPOoBbLIE)
obpasoBaTe/ibHble pecypchbl

Bubnuoteka LLOK
httDs://m.edsoo.ru/7f41837¢c

Bubnuoteka LLOK
httos://m.edsoo.ru/7f41837¢c

Bubnuoteka LIOK
httos://m.edsoo0.ru/7f41837c
Bubnuoteka LLOK
httos://m.edsoo0.ru/7f41837c

Bubnnoteka LLOK
httDs://m.edsoo.ru/7f41837¢c


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

OcCHOBHbIe Knacchl

bubnunoteka LLOK
2.4 HeopraHn4eckmnx 11 1 1
P o httDs://m.edsoo.ru/7f41837¢c
COeMHEHMN
Toro no pasgeny 30

Pazgen 3. MNMepuoanyeckunin 3aKoH 1 Nepuoanyeckas cmMcTema XMMnyeckmnx anemeHTos . V. MeHpeneesa.
CTpoeHne aToMoB. Xnmunyeckas cBs3b. OKNUC/INTENTbHO-BOCCTAHOBUTE/IbHbIE peaKkLun.

[MepnoanyecKnin 3aKoH

n MNepuogmnyeckas

31 cucTeMa XUMUYECKUX 2 Bubnuoteka LIOK
anemeHTos . W. httDs://m.edsoo.ru/7f41837c
MeHgeneea. CTpoeHue
aToma.

XMMUYECKas CBs3b.

32 OKucnuTeNbHO- g 1 Bubnnoteka LLOK
BOCCTaHOBUTE/bHbIE httDs://m.edsoo.ru/7f41837c
peakumn.

Bubnnoteka LLOK
Vitoro no pasAeny b httDs://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubnorexa LIOK

https://m.edsoo.ru/7f41837c
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9 K/1IACC

KonunyecTso yacoB

Ne HanmeHoBaHWe pa3genos u
n/n TemM nporpamMmb|

Bcero

KOHTpONbHbIE
paboThbl

Pa3gen 1 BeLlecTBO U XUMUYECKMe peaKunn

[MoBTOpPEHUe 1 yrnybneHue
11 3HaHWN OCHOBHbIX Pa3fesioB
Kypca 8 Knacca.

OCHOBHbIe 3aKOHOMEPHOCTH

1.2 o
XUMUYECKUX peakLnn.
DNeKTpoNnTUYecKas

13 auccouypnanmsa. XvuMmnyeckue

peakuuu B pacTBopax.
Toro no pasgeny

Pasgen 2. HemeTanbl U NX COeANHEHNA

O6wan xapaKTepucTmKa

2.1 XUMNYECKNX anemeHToB YT1A-
rpynnbl. ["anoreHsol.
O6Lwan xapakTepmcTuKa
XUMUNYECKNX 3/1EMEHTOB Y A -
rpynnel. Cepa n eé
CoefIMHEHWA.

2.2

17

INMpakTnyeckune
paboThbl

ONEeKTPOHHbIE

(UnppoBbLIe)
obpaszoBaTe/ibHble

pecypchbl

bubnuoteka LLOK
httDs://m.edsoo.ru/7f41a636

Bubnnoteka LLOK
httos://m.edsoo.ru/7f41a636

bubnnoteka LLOK
httDs://m.edsoo.ru/7f41a636

bubnnoteka LLOK
httDs://m.edsoo.ru/7f41a636

bubnnoteka LLOK
httDs://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

O6wan xapaKTepucTmKa

93 XUMUYECKUX 3/1EMEHTOB YA- 2 1 Bubnuoteka LIOK
' rpynnbl. A30T, (hoctop 1 ux httDs://m.edsoo0.ru/7f41a636
COeAVHEHNA.
O6Luan xapaKTepmcTurKa
54 XUMWNYECKUX 31eMeHTOB 1YA- 3 1 5 bubnunoteka LLOK
' rpynnbl. Yrnepos, KPeMHUin v httos://m.edsoo.ru/7f41a636

NX COEAMHEHNS.
Toro no pasgeny 25

Pa3gen 3. MeTan/ibl N UX COEANHEHUA

o Bubnuoteka LIOK
31 Obuuye caoncTsa METANOS. 4 httDs://m.edsoo.ru/7f41a636
3 BaxxHelLwmne metansbl N NX 16 1 1 bubnnoteka LLOK
' COeAMHEHNS. httDs://m.edsoo.ru/7f41a636
Toro no pasgeny 20
Pasgen 4. Xumua n okpyxatoLlas cpega
41 BewecTBa N matepunansl B 3 05 Bubnuoteka LIOK
' XXM3HU YesioBeKa. ' httDs://m.edsoo.ru/7f41a636
Toro no pasgeny 3
Bubnuoteka LIOK
Pe3epBHOe Bpems 3 4

httDs://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
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YUYEBHO-METO/INYECKOE OBECIHEYUEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUIA YYEHUKA

Xumust: 8- kiace: 6a3oBbiil ypoBeHb: yueOHuk / O. C. ['abpuensn, U. I'. Octpoymos, C.A. CnaakoB. — 5-¢ uzf., nepepad.
- Mockga : ITpoceemenue, 2023,

Xumust: 9-i knmace: 6a3oBbiil ypoBeHb: yueOHuk / O. C. ['abpuensn, U. I'. Octpoymos, C.A. Cnaakos. — 5-¢ u3f., nepepad.
- Mockga : ITpoceemienue, 2023,

METO/IUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

I"abpuensua O. C., Bockoboiinukosa H. I1., Surykosa A. B. HactonbHas kaura yuntens. Xumus. 8 Kit.. Mertoandeckoe
nocodue. - M.: Jlpoda, 2021.

[Mabpuensn O. C., Smykosa A. B. Terpaap anst 1a00paTOPHBIX OMBITOB M pakTHUecKuX padoT. 8 k. K yueOuuky O. C.
["aGpuensna «Xumus. 8 kinace». M.: Jlpoda, 2022.

IMabpuensy, O. C. Meroauueckoe nocodue k yueOHuky O. C. ["'abpuensna « Xumusy. 8 knace / O. C. 'aOpuensH. — M. :
Hpoda, 2021. — 109.

I"abpuensy, O. C. Meroauueckoe nocodue k yueOHuky O. C. ["'abpuensna « Xumusy. 9 knacc / O. C. N'abpuensH. — M. :
Hpoda, 2021. — 108.

Xumus : TeXHOJornueckue kaptol K yueOHuky O. C. 'abpuensiHa « Xumust. 8 knacey : Meroauueckoe nocodue / JI. H.
AcanoBa. — M. : Jlpoga, 2020

Xumus : TexHosornueckue kaprel K yueOHuky O. C. ['abpuensna « Xumus. 9 knace» : metoauueckoe nocodue / JI. Y.
AcanoBa. — M. : Jlpoga, 2018

Xumust. 8 ki1.: KoHTposibHbIe 1 TpoBepouHbIe PadoThl K yueOHUKy O. C. ['abpuensna « Xumus. 8» / O. C. I'abpuensh, 11,
H. bepeskun, A. A. Yakosa u ap. - M.: JIpoda, 2022. nanHbIe



LINPPOBbLIE OBPA3OBATEJIbHbBIE PECYPCbI 1 PECYPCbI CETU MHTEPHET
https://rn.edsoo.ru/ buénuoteka LJOK.

https://resh.edu.ru/ Poccuiickas aneKTpoHHas LUKOsa.

http://www.chemnet.ru Mazeta «XvMus» 1 CanT g yuntens «H ngy Ha ypok XuMmmn».,
http://him.1 september.ru EanHasa konnekumsa LLOP: MMpeameTHaA KONMEKUNUA « XUMUSA».

http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-HayuYHble 3KCMEPUMEHTbI: Xumus. Konnekums
Poccuitickoro o6ueobpasoBaTte/ibHOro rnoprana.

http://experiment.edu.ru Anxmmmnk. Bcepoccuiickas onMMnumasa LWKOSbHUKOB M0 XUMUK.
http://www alhimik.ru http://chem.rusolvmp.ru OpraHuyeckas Xumus: 3N1eKTPOHHbIN YUYeOHUK N5 CPeAHEN LLKOSbI.
http://www.chemistry.ssu.samara.ru OCHOBbI XMUW: 3/IEKTPOHHbIN YUYEeOHWK.

http://www.chemistry.ru AucTaHLUMOHHAsA 0NMMMNAAA MO XUMUKN: TeNeKOMMYHMKALMOHHbIA 06pa3oBaTe/bHbI MPOEKT.
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