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HOACHUTEJIBHAASA 3AIITMCKA

[Iporpamma mo XMMHHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTeIbHOW MPOrpaMMBbl
OCHOBHOTro o0miero oOpazoBanus, npeacraBieHHbIx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboyeil MporpaMMbl BOCHHUTAHHUS M C Y4ETOM KOHIEMIUU MpPErnojaBaHus
ydaeOHOTO npeaMeTa « XuMHS» B 00pa30BaTeIbHBIX opranm3anusax Poccuiickoit deneparumn.

[IporpamMmma mo xumMuu Aa€T TPEACTABICHUE O IENSIX, OOIIeH cTpaTeruud oO0ydeHHUs,
BOCIIUTAHUSI U Pa3BUTHUSL OOY4YAIOUIMXCS CPEACTBAMU YYE€OHOTO MpEeaMeTa, YCTaHABIMBAET
o0s3aTeNbHOE MPEAMETHOE COJIEpKaHNe, MPEeyCMaTPUBAET paclipeiesieHue ero 1Mo Kiaccam
U CTPYKTYpUpOBaHHME MO pasjejaM U TeMaM MpOrpaMMbl [0 XHUMHUH, OIpPEIEIsIeT
KOJMYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTUKH COJEpKAHUS, PEKOMEHIYEMYIO
MIOCJIE/IOBATENIbHOCTh M3YUECHHUS] XMMHUU C YUYETOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX
CBSI3€H, JIOTUKH Y4EOHOT0 Ipoliecca, BO3PACTHBIX OCOOCHHOCTEN 00yUJaronInXcsi, ONPEeseT
BO3MOXKHOCTHU TpPEAMETa JJIsl peanu3anuu TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTebHON TpPOrpaMMbl Ha YypPOBHE OCHOBHOTO 0OIEro oOpa3oBaHMs, a TaKkKe
TpeOOBaHUN K pe3ysibTaraM OOy4YeHHUsI XMMHUM HAa YpPOBHE I€Jell M3ydeHus NpeaMera U
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIBHON JAEATENBHOCTH OOYYarOUIETOCs IO OCBOECHUIO
y4eOHOTO COaep KaHMs.

3HaHUE XUMHUU CIIYKUT OCHOBOM jIsi POPMHUPOBAHUS MUPOBO33PEHUS 00yJarOIIErocs,
€ro MPEeJCTaBICHUI O MaTEpUATbHOM €UHCTBE MUPA, BAXKHYIO POJIb UTPatOT (OpMUPYEMbIE
XUMHUEH MpeACTaBICHUs O B3aUMOIPEBPAIICHUSIX HEPTUM U OO0 SBOJIOLMHU BEIIECTB B
NPUPOJIE, O MYTAX PEIHICHUS TNI00aTbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM M SKOJOTMYECKON Oe30macHocTH, mpodiem
31paBOOXPaHECHMUSI.

N3ydenne xumuu:

CIOCOOCTBYET pealn3allid BO3MOXKHOCTEW JUIsi camMopa3BUTUA U (HOPMUPOBAHUS
KYJbTYpbI JIMYHOCTH, €€ 0011el U PYyHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJaJA B (OpPMHUpPOBAHWE MBIIICHUS U TBOPUYECKUX CHOCOOHOCTEM
oOy4aromuxcs, HABBIKOB ux CaMOCTOSITEIbHOM yueOHO NeSITENbHOCTH,
HKCIIEPUMEHTAIBHBIX U MCCIIEIOBATENLCKUX YMEHUHN, HEOOXOJUMBIX KaK B MOBCEIHEBHOM
XKU3HH, TaK U B TPOPECCUOHATBHOM IESITENbHOCTH;

3HAKOMUT CO CHEeIU(UKON HAyYHOrO MBIIUICHHS, 3aKIaJbIBAET OCHOBBI IIE€JIOCTHOIO
B3IJIsiJa HA EJUHCTBO NPHUPOABI U UEJIOBEKa, SIBISIETCSI OTBETCTBEHHBIM J3TaloM B
(GbopMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00 yUarOIINXCs;

crocoOcTByeT (OPMHUPOBAHUIO LEHHOCTHOTO OTHOUIIEHUS K €CTECTBEHHO--HAYyYHBIM
3HaHUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHMYECKOE OOpa3oBaHUE
00yJaromuxcs.

Jlanuble HanpaBiieHHUs] B 00YYEeHUN XUMHUHM 00€CTICUMBAIOTCS CTICIIM(UKON COACpIKAHUS
y4eOHOIro MpeaAMETa, KOTOPBIM SBISIETCS MNEAAroruvyeckd aJanTUPOBAaHHBIM OTPaKEHUEM
0a30BOM HAYKW XMMHH Ha OMPEICAEHHOM dTane € pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOT'O 00IIIET0 0Opa30BaHMsI OPUEHTHUPOBAH Ha OCBOCHHUE
00yJarolmMMHCS CHUCTEMbl TMEPBOHAYAIBHBIX TMOHATUA XHMHH, OCHOB HEOPTaHUYECKOMH
XUMHH U HEKOTOPBIX OTJIEJIbHBIX 3HAYMMBIX ITOHATUN OPraHUYECKON XHUMUMU.

CrtpykTypa conep:kaHusl IPOrpaMMbl [0 XUMHUH C(OPMUPOBaHA HA OCHOBE CUCTEMHOT'O
noaxojia K e€ uzyyennto. CoziepkaHue CKIIAIbIBAETCA U3 CUCTEMbI MOHATUA O XUMUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMbl MOHATHUH O XUMHYECKOM peakiuu. O0e 3TU CUCTEMBI
CTPYKTYPHO OpPraHHW30BaHbI [0 MPUHILMIY MOCIEI0BATEIBHOIO PAa3BUTUS 3HAHUN HA OCHOBE
TEOPETUYECKUX NIPEACTABICHUN PA3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /. 1. Menpeneea kak OCHOBHOT'O 3aKOHA XMMUU;

— y4EHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— IpeACTaBICHUIN 00 AJIEKTPOJIUTHUECKON NTUCCOLMAIIMYU BEILIECTB B pACTBOPAX.

TeopeTndueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIMPUYECKH NOJYYEHHBIX U
OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIHLHO OT OJHOTO YPOBHS K JAPYTrOMY,
BBITIOJIHSIST QYHKIMKU OOBSICHEHHS] M IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
IIPAKTUYECKOTO NPUMEHEHUS U MOJIYYECHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMMbl MO0 XUMHUH CIOCOOCTBYET (POPMHUPOBAHMIO MPEIACTABICHHUS O
XAMHAYECKOM COCTABIISIIOIIECH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOW NPHUPO/IbI,
LEHHOCTHOTO OTHOUIEHWS K HayYHOMY 3HAaHUIO M METOJaM IO3HaHWS B Hayke. M3ydeHue
XUMUU MPOUCXOJUT C MPUBJICUCHUEM 3HAHUI M3 paHEe U3YUYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaroumi Mup», «bronorus. 5—7 knacce» U «Pu3nka. 7 Kinacc.

[Ipy n3ydyeHNN XUMUK TTPOUCXOAUT (POPMHUPOBAHNE 3HAHUA OCHOB XMMHYECKOU HAYKH
KaK 00JJaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKON ACSATEIbHOCTH YeJOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MMPOBOW KYJbTYyphbl. 3ajadya y4yeOHOro mnpeaMeTa COCTOUT B
(bopMUPOBaHUM CUCTEMbI XUMUYECKUX 3HAHUM — BaKHEUIUX (PAKTOB, MOHSATUH, 3aKOHOB U
TEOPETHUUECKUX TIOJIOKEHUM, OCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOIO XapakTepa,
A3bIKa HAayKH, B MPUOOIIEHUH K HAayYHBIM METOJaM MO3HAaHMS NPHU U3YYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (OPMUPOBAHMM M PA3BUTHM IO3HABATEIbHBIX YMEHMH U HX
NPUMEHEHUH B Y4YeOHO-IO3HABATEIBHOM U Yy4eOHO-HCCIIEIOBATENbCKON AEsITeIIbHOCTH,
OCBOCHUU TIPaBUJI O€30MaCHOTO 0OpaIlleHUsI C BEIIECTBAMU B TTOBCEIHEBHOM KU3HH.

[Ipu u3yyeHnHn XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaXXHOE 3HAYCHUE
npUOOpEIN TAKKUE LIETH, KaK:

—  (opmupoBaHHe  MHTEIJICKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO PEIIEHUH, CITOCOOHOM
aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HU;

— HamNpaBJICHHOCTh OOYYEHHS HA CHUCTEMATHYECKOE MPUOOIIEeHHEe OO0Yy4YaromMnXxcs K
CaMOCTOATEJIbHOM  MO3HAaBaTEJIbHOW  JEATEIbBHOCTH, HAYYHBIM METOJAM  II03HAHMA,
(GhopMUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrieueHre YCIOBHI, COCOOCTBYIOUIMX MPUOOPETEHUIO OOYYArOUIMMUCS OIBITA
pa3zHoo0pa3HO NESITENbHOCTH, O3HAHUS U CAMOIIO3HAHMS, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIUX YHUBEPCAIIBHOE 3HAYCHUE ISl PA3JIMYHbBIX BUJIOB JIESITEIbHOCTH;



— ¢GopMupoBaHHe 00IICH (PYHKIIMOHATIBLHON M €CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM YHUCJE YMEHUW OOBSACHATh M OLEHUBATh SIBICHUS OKPYKAIOLIEr0 MHUpa, UCIONb3Ys
3HAHUS U OMBIT, TIOJYYCHHBIC NMPU U3YUCHUU XUMHH, TPUMEHATh WX MPHU PEIICHUH MpooiieM
B IIOBCETHEBHOM KU3HU U TPYAOBOU JIEATEIBHOCTH;

— (opMupoBaHue y o0OyYarOmUXCA TYMAaHHUCTHUYECKHUX OTHOIICHUH, TMOHUMAHUS
HEHHOCTU XUMUYECKUX 3HAaHUM JJ11 BEIPaOOTKH 3KOJOTHYECKHU 1I€I€CO00Pa3HOTO MOBEICHUS
B OBITY U TPYJIOBOI AEATENHHOCTH B LIENSAX COXPAHEHHUS CBOETO 3/J0POBbS U OKpY’Karollen
MIPUPOJHOU CPEJIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHUSI OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOG IS U HANIPABIEHHOCTU JalbHENIIEro 00yUeHHUs.

OO6miee 4nciio 4acoB, OTBEAEHHBIX 711 M3YYEHUS XUMHUHU HA YPOBHE OCHOBHOTO OOILIETO
obpasoBanusi, coctaBiusieT 136 gacoB: B 8 kitacce — 68 "yacoB (2 yaca B HeZen0), B 9 kiacce —
68 yacoB (2 yaca B HEJEIIO).



COIAEP/KAHUE OBYUEHUA

8 KNIACC

IlepBoHayabHBIE XUMHUYECKHE MOHATUHSA

[Ipenmer xumun. Ponb XUMUM B KU3HU 4eJIOBEKa. XMMHUS B CUCTeME HayK. Tena u
BemiecTBa. Duznyeckrue CBOMCTBA BEUIECTB. ATrperaTHOE COCTOssHME BemiecTB. [loHsATHE O
MeToJax MOo3HaHUs B XuMuu. YucTeie BemecTBa U cMecu. CiocoObl pa3iesieHus] CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHUUYECKHE 3JIEMEHThl. CHMBOJIBI XUMUUYECKUX 3JIEMEHTOB.
[IpocThIe U CI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuyeckas ¢opmyna. BaleHTHOCTP aTOMOB XHMMHYECKHX JJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHoOcUTeNlbHass artoMHass Macca. OTHoOcUTEIbHAS
MOJIEKYJISIpHAst Macca. MaccoBasi 10J11 XUMUYECKOT0 3JIEMEHTA B COCIMHEHUMU.

KosmuectBo Beniectsa. Monbs. MossipHas macca. B3auMocCBsI3p KOJIMYECTBA, MAcChl U
YyHucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérsl o GopMynaM XUMUYECKUX COCTMHEHUM.

Ou3nNYecKue U XMMUYECKUE SIBIICHUS. XUMHUYECKasl peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHHUS MacChl BEIIECTB. XUMHUYECKHE YypaBHeHHUsA. Kiaccudukamms XUMHYECKUX
peakiuil (CoOeIMHEeHUS, pa3JI0KEHHUs, 3aMELIEHUs, OOMEHA).

Xumuueckui IKCnepumenn:

3HAKOMCTBO C XUMUYECKOU MOCYI0H, MpaBIIaMH PadOTHI B IaOOPATOPUHU U IPUEMAMHU
oOpareHus ¢ 1abopaTopHbIM 000PYAOBAaHUEM, H3YUYCHHE U ONMUCaHNEe (HU3NUECKUX CBOWCTB
00pa3lloB HEOPTaHUYECKUX BELIECTB, HaOM0AeHUE (PU3MUYEeCKUX (IIJIaBJIEHUE BOCKA, TassHUE
JbJla, pacTUpaHUE caxapa B CTYNKE, KUIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX
(ropeHue cBeud, MPOKAIUBAHUE MEIHOW MPOBOJOKH, B3aMMOJEHCTBHE MeEJia C KHUCIOTOM)
SIBJICHUM, HAONIOJICHUE W OIMCAaHUE TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX peaKIui
(paznoxxkeHue caxapa, B3aMMOJCHCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, pa3iiokKEHHE
ruapokcuna meau (1) mpu HarpeBaHuu, B3aMMOJECHCTBUE JKelie3a C PACTBOPOM COJIA MEIU
(II), u3ydyenue cmocoOOB pazlielieHHus CMeceil: C TMOMOIIbI MarHuTa, (QUIbLTPOBaHUE,
BBITTApUBAHUE, IUCTWLIAIUSA, XpoMmaTorpadus, MPOBEICHUE OYKMCTKH TMOBApPEHHOW COJIH,
HAOIOZICHWE W OINMHCAHUE PE3yIbTaTOB MPOBEJCHHUS OIBITA, HUTFOCTPUPYIOIIETO 3aKOH
COXpaHEHHUS MACChl, CO3/IaHNE MOJIETICH MOJIEKYI (IIapOCTEP>KHEBBIX ).

Baxueiue npeacTaBuTe I HEOPraHMYECKMX BELeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 31€MEHT M NMPOCTOE BELIECTBO.
Haxoxnenue kuciopojia B MHpupoAe, (PU3MUYECKHME M XUMHUYECKUE CBOWCTBA (peakiuu
ropenusi). Oxcuasl. Ilpumenenme xkucimopoga. CrnocoObl TONYYEHHS KHUCIOPOAAa B
JabopaTopur MW TMPOMBINUIEHHOCTH. KpyroBopor kucimopoga B mnpupoge. O30H —
JTOTPOITHAsE MOJU(PUKALIMS KUCTOPOJa.

TermoBol PEPEeKT XUMHYECKOW peakiu, TEPMOXUMHUUYECKUE YpaBHEHHS, DK30- U
SHIAOTEPMUYECKUE peakiuu. TOIUIMBO: Yrojib U METaH. 3arps3HEHHE BO3/yXa, YCUICHUE
napHUKOBOTro 3¢ ekTa, pa3pylieHne 030HOBOTO CIOSI.

Bonmopox — nsnemeHT M mpocroe BemecTBO. HaxokneHue BOIOpoaa B MPHPOJE,
bu3nYecKre U XUMUYECKHE CBONCTBA, TPUMEHEHHE, CTIOCOORI MoyueHus. KucioTsl U comu.

MonsipHblii 006EM Ta30B. PacuéThl MO XUMHYECKUM YPaBHECHUSIM.



dusnyeckne CBOMCTBa BoJAbl. Boga kak pactBoputenb. PactBopbl. HacellieHHBIE 1
HEHACBIIICHHBIE PAacTBOPHI. PacTBOpMMOCTH BelleCTB B BojJe. MaccoBasi J10Ji1 BEIIECTBA B
pacTBope. XUMUYECKHUE CBOMCTBA BOAbl. OcHOBaHUs. Posib pacTBOPOB B MPUPOJAE U B KU3HU
yesjoBeka. KpyroBopot BoJibl B Ipupojie. 3arpsisHEeHUE NMPUPOIHbIX BoA. OXpaHa U OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukarmusa neoprannueckux coeaumHennii. Oxkcuanl. Knaccudukarums oxkcumos:
cosieoOpasyronie (OCHOBHBIE, KHCJIOTHbIC, am(OTEepHbIE) U  HecoJeoOpas3yrollne.
Homenknatypa okcuymoB. PuU3MUYECKHE W XUMHUYECKHE CBOWCTBA OKCHAOB. [lomyueHue
OKCHJIOB.

OcnoBanus. Kmaccudukamus ocHoBaHMi: MIEIOYM M HEPACTBOPHUMBIC OCHOBAHMSI.
Homenknarypa ocHoBaHuil. ®PU3nUeCcKUe U XMMUUYECKUE CBOMCTBA OCHOBaHMU. llomyuenue
OCHOBaHHI.

Kucnorer. Kmaccudukamus xucmor. Homenkmarypa kucior. Dusmdecknme u
XAMHUYECKUE CBOMCTBA KHUCHOT. Psan aktuBHOocTM MetaiuioB H. H. bekeroma. Ilonyuenue
KHUCJIOT.

Comu. HomeHnkiarypa coseil. dusnyeckre u XuMU4YeCKUe CBOMCTBA cosel. [lonyuenue
COJIEN.

I'eHeTnyeckast CBSI3b MEXKAY KJlacCaMH HEOPTraHUYECKUX COCIMHECHUM.

Xumuueckuil IKcnepumenmn:

Ka4eCTBEHHOE ONPEACICHUE COAEPKAHUS KHUCIOpPOJAa B BO3AYyXE, IOJYYEHHE,
cobupaHue, pacno3HaBaHUE U U3YYEHHUE CBOMCTB KHUCIIOPOAa, HaOI0ACHNE B3aUMOICHCTBUS
BEIIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HMKHOBEHHUSI U TPEKpalleHUs TopeHus (moxapa),
03HAKOMJICHHE C 00pa3llaMH OKCHJJIOB W ONMHCAHWE WX CBOMCTB, MOJIydeHHUE, coOMpaHue,
pacro3HaBaHWE W U3Y4YEHHUE CBOMCTB BOJIOpOJa (TOpPEHHUE), B3aMMOJCUCTBHUE BOAOPOAA C
okcusiom Meau (I) (Bo3aMOXXHO HCTONIb30BaHKE BUACOMATEPHUATIOB), HAOII0IeHHE 00pa3I0oB
BEIIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEH pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOU JOJIEN
pPacTBOPEHHOTO BELIECTBA, B3aUMOJICHCTBHE BOJbI C METaulaMU (HATPUEM M KAJIbI[UEM)
(BO3MOKHO HCTIOJIb30BaHUE BHICOMATEPUAIIOB), UCCIIECAOBAaHNE OOpa3IOB HEOPTaHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOMIOACHUE U3MEHEHUSI OKPACKH WHUKATOPOB B pacTBOpax
KUCJIOT U IeJiouei, u3yueHue B3aumojeiictBus okcuaa meau (II) ¢ pactBopom cepHoit
KUCJIOTBI, KHUCJIOT C METAJUIaMHU, PEAKIUN HEUTpaJN3alUd, TOJIYy4YEHUE HEPACTBOPUMBIX
OCHOBAaHHWI, BBITECHEHHWE OJHOTO MeTa/ula JpPyrdM U3 pacTBopa COJIM, PEIICHHE
AKCIIEpUMEHTAIbHBIX 33J1a4 10 TeMe « BaxkHelImne KI1accbl HEOPraHUYECKUX COCTUHECHUI.

Hepuoanyeckuii 3axkoH u Ilepuoanyeckass cucreMa xumMuyeckux djemenros /. U.
Memnaegeena. Crpoenue aTOMOB. XumMuyeckast CBS3b. OxuciauTe/IbHO-
BOCCTAHOBUTEJIbHbIC PeaKIUU

IlepBbie TOMBITKM KJIacCU(PUKAIIUKM XUMHUYECKUX djeMeHTOB. [loHsaTue o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE W MIEIOYHO3EMEIIbHBIE METAIUIbI, TaJIOT€HbI, WHEPTHHIC
rasbl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(GOTEPHBIC OKCUIBI U THAPOKCH/IHI.

[lepuomnueckuin 3akoH. Ilepuommueckas cucrema xumMudyeckux 3jiemeHtoB [[. U.
MenpneneeBa. KopoTkonepuonnas u jimnHHOonepuogHas Gopmel [lepuoanueckoil cucteMbl



xumuueckux snemeHToB J[. M. MenpneneeBa. Ilepuoabl u rpynnbl. OU3UYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI JIEMEHTA.

Crpoenne artomoB. CocrtaB aTomHbIX saep. M3ortombl. OnektpoHsl. CTpoeHHE
ANIEKTPOHHBIX 000JI04EK aTOMOB MHepBbIX 20 XMMHYECKUX 3JeMeHTOB Ilepnoamdeckoi
cuctemsl /1. 1. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO 3JIEMEHTA MO €T0 MOJIOKEHUIO
B [lepunognueckou cucreme /1. . Menpaeneena.

3aKOHOMEPHOCTH  HM3MEHEHHsI  paadyca  aTOMOB  XHMHYECKUX  3JEMEHTOB,
METAJUTMYECKUX U HEMETAJIIMYECKUX CBOMCTB IO TPYIIIIAM U HEPUOJAM.

3nauenue Ilepuonnueckoro 3akoHa © Ilepuoandeckoil CHCTEMBI XHUMHUYECKUX
AJIEMEHTOB IS pa3BUTHUS HAYKU U ITpakTuku. [[. 1. MenneneeB — yu€HbIN U TpaKIaHNH.

Xumuueckass  cBs3b.  KoBasneHTHass — (mosisipHass WM HENOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATEIEHOCTh XUMUYECKHUX 3JIEMEHTOB. IOHHAsI CBSI3b.

Crenenp okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHbIE peakiuu. I[Iponeccsl
OKHCJICHUSI U BOCCTAHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

U3y4yeHue o0pas3lioB BEIIECTB METAJJIOB U HEMETAJJIOB, B3aUMOJECHUCTBUE TUAPOKCUAA
[IMHKA C PACTBOPAMU KHUCJIOT H IIEJIOYEN, TPOBEICHUE ONBITOB, UIUTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (FOpeHHe,  peaklud  PaslIoKEHUs,
COCIMHEHHUS).

Mesxcnpeomemnmnule ceasu

Peanuzanmss MeXNpeaIMETHBIX CBSI3€M MpH HW3Yy4YEHUM XHMUA B 8 KJiacce
OCYUIECTBIISIETCS YEpE3 UCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX NMOHSATUMN, TaK U
MOHSATUN, SBJISIONIMXCS CHUCTEMHBIMH JJII OTAECIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO0mire ecTecTBEeHHO--Hay4YHbIE TOHSTHS: HaydHbId (aKT, TUNOTE3a, TEOpHUs, 3aKOH,
aHaiu3, CHUHTE3, Kilaccupukanus, TM[EPUOJUYHOCTb, HAONIOJAEHUE, SKCIEPUMEHT,
MOJEIUPOBAHNE, U3MEPEHUE, MOJIETIb, SIBIICHUE.

®usuka: marepusi, aToMm, O3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHUJ, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, AJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHME BEILIECTBA, ra3, (GU3NUECKUE BEIUYUHBI, €AUHULBI U3MEPEHUS, KOCMOC, IIJIaHETHI,
3BE3161, COJTHIIE.

buonorus: dorocunTtes, apixanue, onocdepa.

I'eorpadusa: atmocdepa, rumpocdepa, MUHEpaATIbl, TOPHBIE MOPOJbI, TOJIE3HBIC
MCKOTIa€MbI€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKas peakuus

[lepnomnueckuit 3akoH. llepuommueckass cucrema xuMudeckux sjiemeHtoB [, U.
MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHWHU CBOMCTB XHUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NMEPUOJOB, KaJIMsl, KaJbLUSI U UX COCIMHEHUU B COOTBETCTBHUU C
MOJIOKEHUEM 3JIEMEHTOB B llepnoandeckoil cucteMe U CTPOEHUEM MX aTOMOB.



CrpoeHue BellecTBa: BUIbl XUMHYECKOM CBSI3U. THUIBI KPUCTAJIIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTALIMYECKON PEMIETKH U BUAA XUMHYECKOU
CBA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCTMHEHUM, TEHETUYECKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccupukanuss XMMUYECKUX pEAKUUMA MO pa3IUYHbIM MpU3HAKaM (MO0 YHUCIY U
COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY 3((DEKTy, MO H3MEHEHUIO
CTETICHEW OKMCIEHUS XMMHUYECKHMX OJJIEMEHTOB, IO OOpaTUMOCTH, MO Yy4YacTHUIO
KaTanuzaTopa). DK30- U YHJAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsitue o ckopocTu XxuMuueckoi peakuuu. [lonstue 06 oOpaTUMbIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IOHATHE O TOMOT€HHBIX M I€TepOreHHBIX peakuusx. [lomartue o
katanusze. lloHdaTne O XxuMu4yeckoM paBHOBecHH. @DaKTOpbI, BIMSAIOIIAE HA CKOPOCTh
XUMHYECKOW PEAKIUH U MOJIOKEHHE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMU, SJEKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIIbHOU peaKLuu. CocrasieHue YpaBHEHUU OKUCJIUTEJIbHO--
BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOIH30BaHUEM METOIa DJICKTPOHHOTO OajaHca.

Teopust BICKTPOIUTHUECKON JTUCCOUMAIMHU. OJIEKTPOJHUTHI U  HEIJICKTPOJUTHI.
KaTtnonsl, annonel. MexaHu3M AUCCOLMALIMHN BELIECTB C PA3JIMYHBIMU BUIAMU XUMUAYECKON
cBsi3u. Ctenenb nucconuanii. CUIbHbBIE U CJIa0bIe 3JEKTPOIUTHI.

Peakimu nonHoro oOmeHa. Y clIoBUS MPOTEKaHUSI peaKIIMii HOHHOTO OOMEHa, MOJIHbIE 1
COKpalEHHbIE MOHHBIE YpaBHEHHS peakuuii. CBOMCTBA KUCIOT, OCHOBAHUIN U COJIEH B CBETE
IpEJICTaBICHUN 00 AJIEKTPONIMTHUYECKON Aucconuanuu. KauecTBeHHbIE peaKIi Ha HOHBI.
[TonsATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHHE C MOJAEISMH KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METaJUIOB M HEMEeTaJUIoB (Tpadura M anMasa), CIOXKHBIX BEUIECTB (XJOpUIa HATpus),
HCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHWYECKOW PEAKIMUA OT BO3ACHUCTBUS PA3JIUYHBIX
(GbakTOpoB, HCCIENOBAHHME  AJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB, Ipoliecca
JTUCCOIMALlMMA KHUCIIOT, LIEJ0oUe U coJiel (BO3MOXKHO HMCIOJIb30BAHHUE BHJIEO MATEPHUAJOB),
IIPOBEACHUE ONBITOB, WIITIOCTPUPYIOUIUX MPHU3HAKK NPOTEKAHUS PEaKIUi MOHHOTO OOMEHa
(oOpa3oBaHMe Ocajka, BblAENIEHHWE Tra3a, oOpa30BaHHUE BOJbI), OMbBITOB, WILIOCTPUPYIOLINX
IpUMEPHl OKUCIUTETHLHO-BOCCTAHOBUTENIBHBIX pEaKIUui (FOpeHHe, PEeakiuu paslIokKEHUs,
COCIMHEHMS), PACMO3HABAHME HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KaueCTBEHHBIX
peaKkuuii Ha MOHBI, PEIICHHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl 1 MX COeIMHEHUA

OO6mras xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbBIC
creneHu okuciieHus. CtpoeHue M (pu3nyeckue CBOMCTBA MPOCTHIX BEHIECTB — TaJIOT€HOB.
XHUMHUYECKUE CBOMCTBA Ha MpUMEpE XJIopa (B3aUMOJCUCTBUE C METallIlaMH, HEMETaJllaMu,
niesioyamu). XnopoBojaopoa. ConsiHasg KHCJIOTa, XHMHYECKHE CBOMCTBa, IMOJIYy4YEHUE,
npuMeHeHue. JlelicTBue Xjopa U XJIOpPOBOAOPOJA HA OpPraHu3M 4YesoBeka. Baxuenmmne
XJIOPUJIBI U UX HAXO0XKJECHUE B IPUPOJIE.



O6mras xapaktepucTuka 37aeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTeNeHN okuciieHus. CTpoeHrne U (U3NYECKHUe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpOZa M Cepbl. AJUIOTPONHbIE MOAUGUKAIMK KUCIOpPOJa U CEPbl. XHUMHUYECKHUE
cBoiicTBa cepbl. CepoBOAOPOa, CTpoeHHUE, GU3UUECKUEe U XUMUYECKHE CBOHCTBA. OKCHIBI
Cepbl KaK TMPEACTaBUTENTM KHUCJIOTHBIX oOKcuaoB. CepHas KucioTta, (Qusnyeckue u
XUMHYECKHE CBOMCTBa (0OIME KakK MPEJACTaBUTENs Kilacca KUCIOT W chenuduyecKue).
XUMUYECKUE Peakiuu, JeKallue B OCHOBE MPOMBIILICHHOTO CIOCO0a MOJYyYeHHUs] CEpHOM
KUCIOTHI. [IpuMenenne cepHoit KUcIOThl. CONMM CEPHOM KHUCIOThI, KAUECTBEHHAS PEAKIINAS HA
cynbdat-uoH. HaxoxaeHnue cepbl U €€ COeAUHEHUN B MPUPOJE. XUMUYECKOE 3arps3HCHHE
OKpYKalolIeh cpeabl COCAUHCHHUSMH CEephbl (KUCIOTHBIC JTOXKIW, 3arps3HEHUE BO31ayXa M
BOJIOEMOB), CITIOCOOBI €TI0 MPEIOTBPAIICHUS.

O6mas xapakrtepuctuka 37JeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTEepHBIE CTETEHH OKHCICHHS. A30T, paclnpoCTpaHEHHE B Mpupone, (GU3UYECKHE U
XUMHYECKHe cBoWcTBA. KpyroBopoT aszora B mnpupoje. AMMHAK, €ro (Qu3ndecKkue u
XUMHUYECKHUE CBOMCTBa, MojiydeHue W npuMeHeHue. Cond aMMOHUS, UX (PU3UYECKUE U
XUMUYECKHE CBOWCTBa, MpuMeHeHne. KauecTBeHHasi peakius Ha MOHBI aMMOHUsSA. A30THas
KHCIIOTA, €€ moydeHue, pu3nyeckrue U XUMUIECKUE CBOMCTBA (00IIMe KaK MpeICTaBUTENS
KJ1acca KUCJIOT U cnenuduyeckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE
MUHEPAIbHBIX yIOOpeHUil. XHUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COCTUHEHUSIMU
a3ota (KHCIOTHBIE JOXIU, 3arps3HEHHe BO31yXa, MouBbl H BoAoéMOB). Docdop,
ajutoTpornable  Mogudukaruu  ocdopa, GuzmMUeckue MW XUMHUUECcKHe CcBoucTBa. OKcHa
dbochopa (V) u dbochopnas kuciora, GU3NIECKUEC U XUMHUUYECKUE CBOMCTBA, MOJTyYCHUE.
Hcnonp3oBanue ¢pochaToB B KAUYECTBE MUHEPATBHBIX YI00pCHHIA.

O6mras xapaktepucTtuka 37aeMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE  CTETNICHW  OKWUCICHHMS.  YTIepoa,  aJUIOTPOMHBIE  MOIU(UKAINH,
pacrpocTpaHeHue B mOpupoje, GU3NUECKHEe W XUMHUYECKHE CBOMCTBa. AJCOpOIus.
Kpyrosopor yriepona B mpupone. Okcuasl yriaepoja, ux (Quanueckue u XUMHUYECKHUE
CBOICTBA, JCHCTBHE HA YKMBBIC OPTaHU3MBI, MOJYUYCHHE U MPUMEHEHHE. DKOJOTUYECKHE
mpoOsieMbl, CBsi3aHHBIE ¢ okcuaom yriaepoaa (IV), rumoresa riaoOalbHOTO MOTEILICHUS
KJIUMaTa, TapHUKOBBIM »(ddekT. YronapHas KucioTa U €€ Ccoiau, uX (QU3UYECKUE U
XUMUYECKHE CBOWCTBA, MOJydyeHHE W MpuMeHeHue. KadecTBeHHasr peakius Ha KapOOHAT-
noHBI. Vcrnonb3oBaHWe KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIUCTBE.

IlepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX YIJIepo/ia
(MeTaH, 3TaH, JITWICH, alleTWJICH, J3TaHOJ, TJIMIIEPUH, YKCyCcHas Kuciora). [IpupomHbie
WCTOYHHUKU YTJIEBOJOPOAOB (YroJib, MPUPOAHBIA Ta3, HE(PTH), MPOIYKTHI UX TMEpepadbOTKu
(6eH3uH), WX PoOJIb B OBITY W NPOMBINUICHHOCTH. [loHSATHE O OMOIOTHYECKH BaYKHBIX
BEIIIECTBAX: JKUpaxX, Oelikax, yrieBojJax — W MX POJU B KU3HHU YejoBeka. MarepuaibHOE
CMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COCTUHECHHIA.

Kpemuuii, ero ¢usnueckne M XHUMHUYECKHE CBOMCTBA, MOJIYYEHHE M IIPUMCHECHUE.
Coenunenus kpemHusi B npupoje. OOmue mnpenacraBieHus oo oxcujae kpemuus (IV) u
KpeMHHEBOW KkucyioTe. CHIMKAThl, WX HCIOJb30BaHHE B OBITY, B MPOMBIIIJIEHHOCTH.



Baxxneiimme cTpouTenbHbIE MaTepHANIbl: KEpaMuKa, CTEKIIO, IIEMEHT, OETOH, JKelIe300€TOH.
[IpoGiiembl 6€301aCHOTO HMCIOJB30BAHUS CTPOUTEIBHBIX MAaTEpHaiOoB B TOBCEIHEBHOMU
YKU3ZHHU.

Xumuueckui IKCnepumenn:

u3ydeHrne O0Opa3loB HEOPraHMYECKUX BEIIECTB, CBONCTB COJSHON KHCJOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEAKIUN Ha XJIOPUI-UOHBI W HAOIIOJCHUE NPU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTpaKarolre (PU3NYECKUE U XUMHUYECKUE CBOWCTBA TaJIOTEHOB M MX
COEIMHEHUH (BO3MOYKHO HCIIOJIb30BAHUE BUJIEOMATEPHUAJIOB), O3HAKOMIICHHE C OOpa3lamu
XJIOpUAOB (TaJOTE€HUIIOB), O3HAKOMJIEHWE C oOpa3namMu cepbl U €€ COCIUHCHHUSIMU
(BO3MOXXHO HCIIOJIb30BAaHUE BHUCOMATEpHAIOB), HAOMIOACHUE TIpoliecca OOyTIIUBAHUS
caxapa mnojJ JCWCTBHUEM KOHIEHTPUPOBAHHONW CEPHOM KHUCJIOThI, U3YyUYEHUE XUMHUYECKUX
CBOMCTB pa30aBICHHON CEPHOM KHUCIOTHI, MPOBEJCHUE KAaUeCTBEHHON PEeaKIuu Ha Cylbdar-
HOH M HAONIOJIeHNe MpU3HaKa €€ MpOoTEeKaHus, 03HAKOMJICHHE C (DU3NYECKUMHU CBOMCTBAMU
azora, (Gochopa M UX COeAUHEHHH (BO3MOXKHO HWCIOJB30BaHHWE BHJACOMATEPHAIIOB),
oOpasiamMu a30THBIX U (HOCPOPHBIX YI0OpEeHUM, MojydeHue, coOupanue, pacro3HaBaHue U
U3y4YCHUE CBOMCTB aMMMaKa, MPOBEJICHUE KAYECTBEHHBIX DPEAKIMi HAa WOH aMMOHHS M
docdar-noH 1 N3ydeHUe MPU3HAKOB UX MPOTEKAHHUS, B3AUMOICHCTBHE KOHIIEHTPUPOBAHHON
aQ30THOM KHCJIOTBI C MeAbI0 (BO3MOXHO HCIIOJIh30BAaHUE BHJICOMATEPHAIOB), H3Y4YCHHE
MOJIeJIe KPUCTAUIMUECKUX PEIIETOK anmasa, rpadura, QyiaepeHa, O3HAKOMIICHHE C
MPOIIECCOM aACOpPOIMU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM W YCTPONCTBOM
MPOTUBOTa3a, MOJydeHHue, cCOOMpaHue, paclo3HaBaHUE W HU3YYCHUE CBOWCTB YTJICKHCIIOTO
raza, MpOBEJACHUE KAYECTBEHHBIX pEaKIui Ha KapOOHAT W CUJIMKAT-WOHBI M HU3Y4YEHHUE
MPU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHUE C MPOAYKIMEH CUIMKATHOW MPOMBIILICHHOCTH,
pelIeHNE YKCIIEPUMEHTAIBHBIX 3a7]a4 10 TeMe «BakHeime HeMeTaubl U UX COSTUHEHUSD.

MeTasiibl M UX COEIMHEHUS

OO0mias xapaKTepUCTHKAa XHUMHUYECKUX DJIEMEHTOB — METaJIOB HAa OCHOBAaHUM HX
nonoxenuss B llepmogmueckoin cucreme xumuueckux sineMeHToB JI. M. MenpaeneeBa u
cTpoeHusi aroMoB. CTpoeHue MeTauioB. Mertaindeckass CBsSI3b M METajuIM4ecKas
KpUCTAJJIMYECKAS] PEIIETKA. DJIIEKTPOXUMUYECKUN Psii HANPSKEHU MeTaioB. OrU3nyecKue
U XUMUYECKHE CBOMCTBa MeTauioB. OOmme crocoObl mojgydeHus MetauioB. [loHsitue o
KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBbl (CTaidb, YyryH,
TIOpaTIOMUHUHN, OpOH3a) U UX IPUMEHEHNE B OBITY M MPOMBIILIEHHOCTH.

[Ilenounble MeTaIIBL: TTOJI0KEHHE B [leproanueckoil cucTeMe XUMHUYECKUX JIEMEHTOB
. W. Menzaeneesa, CTpoeHHE HUX aTOMOB, HaxoOXAeHHE B Ipupone. Dusnyeckue u
XUMHYECKHE CBOWCTBA (Ha mpumepe Hatpus U Kanusi). OKCHAbl U TUAPOKCUILI HATPUS U
Kkanus. [I[puMeHeHre meT0YHbIX METAIIIOB U UX COEUHECHU.

[llemouyHO3€MENIBHBIE METAJUIBI MAarHUW W KallblUM: ToJIokeHue B llepuonuueckon
cucreMe xumuueckux sneMmeHToB . . MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKJCHUE B
npupoae. Duznueckue W XUMHUYECKHME CBOMCTBA MarHus W Kajablusd. Baxuenmue
COCAMHEHHS Kbl (OKCHJI, THAPOKCUI, coiu). JKECTKOCTh BOABI M CHOCOOBI €€
YCTpaHEHHUS.



AutoMuHuN: nosioxkeHue B Ilepuoandeckoit cucreme XuMuueckux sjemeHToB [[. .
MengeneeBa, CTpO€HHE aToMa, HaxoxAeHUEe B mpupoje. Duznmueckne U XUMHUYECKUEC
CBOMCTBA amoMUuHUsI. AM(OTEpHBIE CBOMCTBA OKCHIA M THAPOKCHU A aTFOMUHHUS.

Kenezo: monoxenue B Ilepmomnueckoit cucreme xumuueckux siemeHToB I, .
MeHnpneneeBa, CTpOEHHWE aToMa, HaxoXJeHue B mpupoae. Dduznueckue M XUMHUYECKHUE
cBoricTBa >kene3a. Okcuanl, TuApokcuabl u conu kene3a (II) m xemeza (II), ux cocras,
CBOICTBA U MOJyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMIJICHHE C 00pa3laMd METa/UIOB M CIIaBOB, MX (U3MUYECKUMU CBONCTBAMH,
W3yUYCHHUE PE3YyJbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIOJIH30BaHNE BUICOMATEPHUATIOR),
OCOOCHHOCTEM B3aMMOJICMCTBHUS OKCHUJIAa KajdblMs M HATpuUsi C BOJOH (BO3MOYKHO
UCIIOJIb30BAaHUE BHJICOMATEPUATIOB), MCCJICJAOBAHUE CBOWCTB >KECTKOM BOJBI, Mpoliecca
TOpEHHUsI Kelie3a B KHUCIOPoJe (BO3MOXKHO HCIIOJIB30BaHHE BHEOMATEPHAIOB), MPU3HAKOB
MPOTEKAaHUSI KAYECTBEHHBIX PEAKIIMI Ha MOHBI: MAarHusl, KaJablus, AJIIOMUHUS, IMHKA, KeJe3a
(I1) u xene3a (III), mequ (II), HaOMrOIEHKE U ONTMCAHUE TTPOIIECCOB OKPAIITMBAHUS TIJIAMEHU
MOHAMM HATpUsl, KaJlIusd M KajlblMs (BO3MOXKHO HCHOJIb30BAHUE BUJIEOMATEPHUATIOB),
uccienoBaHue aM@OTEpHBIX CBOMCTB THAPOKCHAA QIIOMHHHS W THAPOKCHAA IIMHKA,
pellIeHrEe SKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxHeile MeTalllibl U KX COCAUHCHUS.

XuMHuS M OKPY:KaKWIIas cpeaa

BemecTtBa w Marepuambl B NOBCEOHEBHOW KW3HHM 4YelloBeKa. be3omacHoe
WCITOJIb30BAHKE BEIIECTB M XUMHUECKHUX peakiiuii B ObITY. [IepBas moMoIp mpu XuMHIECKHUX
05KOTaxX W OTPABIICHUSIX.

XUMHUYECKOE  3arpsA3HEHUE  OKpyXawlieh cpenbl (mpeaesbHas — JONMyCTUMAas
KOHIICHTpaIus BemecTs, Aanee — [1J1K). Poib xumun B pemieHIN dKOJOTHISCKUX MPOOJIEM.

Xumuueckuii IKcnepumenm:

u3yuyeHue oO0pa3loB MaTepuajioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJUMEpPHbIC
MaTepuasbl).

Mesxcnpeomemmnule ceasu

Peanuzanmsi MeXOpeaMETHBIX CBSI3€M TIpU  HM3YYEHHMM XUMHM B 9  Kiacce
OCYILIECTBIISICTCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUM, TaK U
MMOHSATUN, SBJISIONIMXCS CHUCTEMHBIMH ISl OTAEJIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO
UKJIA.

OO0mre ecTeCTBEHHO-HAay4YHbIE TOHSTHS: HAy4YHBIM (pakT, rumore3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KJIaccudukaius, MNEPUOAUIHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICIUPOBAHKUE, W3MEpPEHHUE, MOJeb, SBIICHHE, NApPHUKOBBIH JA()QPEKT, TEXHOIOTHS,
MaTepUaIbl.

dusuka: marepusi, aroMm, O3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TOIIbI,
pPaIMOAKTUBHOCTh, MOJICKYJa, JJICKTPUYECKUN 3apsill, MPOBOJHUKH, MOJYIPOBOJHUKH,
TURJICKTPUKH, (OTOSTIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, ra3,
pacTBOp, PAaCTBOPUMOCTh, KpHUCTAJIMYECKas pemeérka, CIUIaBbl, (PU3HMYECKHE BEIUYUHBI,
€MHUIBI U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3bI, COJHIIE.



buonorus: dorocuntes, npixanue, omochepa, SIKOCUCTEeMa, MUHEPAIbHBIE YI00pEeHU,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMECHTBI, TUTATEIbLHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MuUHEpaiabl, TOPHBIC TMOPOJBI, TOJIE3HbBIE
HCKOIIaeMbI€, TOTUITMBO, BOJTHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YNIbTAThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO 0O0IIEro 00pa3oBaHUS
JOCTUTAIOTCS B XOJ€ OOy4YyeHuss XUMHH B €IUHCTBE YYEOHOW U BOCIHUTATEIHHOU
NESTEIbHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMH POCCUHUCKUMH COLUOKYJIBTYPHBIMU U
JyXOBHO-HPaBCTBCHHBIMU IIEHHOCTSIMHU, MPUHATBIMA B OOIIECTBE NpaBWJIAMH M HOPMaMu
MOBEJICHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS, CAMOPA3BUTHUS W COLMATU3AINU
o0yJaromuxcsi.

JIMYHOCTHBIE pEe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYaIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTHUBHBIX [ICHHOCTHBIX OPUEHTAIIMN U PACIIMPEHHUE OIBITA ICITSILHOCTH Ha e
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTH4ECKOr0 BOCIMTAHUSA:

[EHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHUYECKOMY U
HAyYHOMY HACJEINIO, TOHMMAHKS 3HAYCHUS XMMHUYECKOW HAYKH B JKH3HU COBPEMEHHOTO
o01iecTBa, ClIOCOOHOCTH BJIAIETh JOCTOBEPHOUN MHPOpMAIEH O MePeAOBBIX JOCTHIKEHUSIX U
OTKPBITUSX MUPOBOI M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaskIaHCKOTr0 BOCIIMTAHUS:

NPEJICTABICHUSI O COIMAILHBIX HOPMAaX U MpaBUJaX MEXKIUYHOCTHBIX OTHOIIEHUW B
KOJUIEKTHBE,  KOMMYHUKATHUBHOW  KOMIIETEHTHOCTM B  OOIINECTBEHHO  TIOJIE3HOM,
y4e0HO-UCCIIeI0BATEILCKOM, TBOPUYECKONW W APYTHX BHIAX JACSITEILHOCTH, TOTOBHOCTH K
pazHooOpa3HON COBMECTHOU AESITEIILHOCTH MPHU BHITIOJHEHUN Y4YeOHBIX, MO3HABATEIbHBIX
3a/la4y, BBINOJHEHUW XHUMHUYECKHX OSKCIEPUMEHTOB, CO3JIaHUM Y4YeOHBIX MPOEKTOB,
CTpEMJICHUS K B3aMMOIIOHMMAHUIO M B3aUMOINOMOIIM B TpolEcce JTOW y4eOHOU
JIESITEIBHOCTH, TOTOBHOCTH OIICHUBATh CBOE TOBEJCHHE M IOCTYIKHW CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS TOCIIEJACTBHUI MMOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS:

MHUPOBO33pPEHUECKHE TPEJACTABICHUS O BEIIeCTBE M XUMUYECKOM peakiuw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABIISIOIINE OCHOBY IS
NMOHMMAHMS CYIIHOCTH HAyYHOW KapTUHBI MHpa, MPEACTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSL MPUPOJIBI, B3aUMOCBA3SX YeJOBEKa C MPHUPOAHON Cpenoil, o
POJIM XUMHH B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

NO3HAaBaTEIbHBIC MOTHBBI, HAIIPABJICHHBIE HA IOJTYYCHHUE HOBBIX 3HAHUHN MO XHMHH,
HEOOXOJIMMBIE NI OOBSCHEHUS HAOIIOAAeMBIX TPOIECCOB M SIBICHHM, MMO3HABATEILHOM,
UH(POPMAIIMOHHON U YHUTATENbCKOW KYJIbTYPhl, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIbHON
paboThl ¢ y4yeOHBIMU TEKCTaMH, CIPABOYHOM IUTEPATYpOU, JAOCTYNMHBIMU TEXHUYECKUMHU
cpencTBaMu WH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpEC K 00YUYEHUIO U TO3HAHUIO, JIFOO03HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMO00pa30BaHUIO, IMPOECKTHOM M HUCCJIEN0BATEIbCKON JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABJICHHOCTH U YPOBHS OOYYCHHUS B JlabHEHIIIEM;



4) popMupoBaHus KyJbTyPbl 310POBbS:

OCO3HAHHWE IIEHHOCTH HW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 3J0pOBBIM 00pa3 »KW3HU, OCO3HAHUE TOCJEIACTBUN M HEMPUATHE BPEIHBIX
npuBbIYEK (YOTPEeOJIEHUS alKOTroJisd, HAPKOTHKOB, KypEHUs), HEOOXOAUMOCTU COOIIOICHUS
npaBui 0€30MacHOCTH MPHU OOpaIIeHUU ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U pealbHOU
KU3HU;

S) Tpy10BOr0 BOCIIMTAHUSA:

UHTEpEC K TMPAKTUYECKOMY H3YyUYCHUIO mNpodeccruil U Tpyaa pas3IudyHOrO poja,
YBOXKEHUE K TPYAy MU pe3ysibTaTaM TPYAOBON AESATEIbHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHHUS TMPEIMETHBIX 3HAHUM 110 XWMHWH, OCO3HAHHBIM BBIOOP WHIWBUAYATHHOM
TPAGKTOPHUH TPOJOKEHUST 00pa30BaHUS ¢ YUETOM JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH
K XHAMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YyCIeumHoi MpodeccuoHaaIbHON
NESATETLHOCTH W PAa3BUTHS HEOOXOJWMBIX YMEHHW, TOTOBHOCTH aJalTUPOBATHCS B
npodecCuoHATBHOMN Cpee;

6) 3K0/10rMYeCKOro BOCIIUTAHUA:

AKOJIOTUYECKH IeJieco00pa3HOe OTHOIIEHHE K TPHUPOJe KaK HMCTOYHUKY JKU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHUMAaHUE [IEHHOCTH 3JJ0POBOTO M 0€30MMacHOro oopasa
JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DH3UYECKOMY M TICUXHYECKOMY
3I0POBbIO, OCO3HAHME IIEHHOCTU COOJIIOJICHUS TTPaBUJI 0€30MacHOIO MOBEACHUS MpU padoTe
C BEILIECTBAMM, a TAK)KE B CUTYyaLUSIX, YIPOKAOIINX 3JI0POBBIO U KU3HHU JIIOEH;

CITIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJIydaeMble MPU U3YYCHUU XUMHH, JJIS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH NPUPOJHONW CpEaOM, sl TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOU KYJIbTYPhl, OCO3HAHUS TJI00ATBLHOIO XapaKTepa dKOJOTHUECKUX MPOoOJeM U
NyTel UX PEUIEHUs] MOCPEICTBOM METOJOB XHMMHH, SKOJOTHYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCS UM B IMO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLIMAIIBHOW MTPAKTHKE.

METANIPEJIMETHBIE PE3YJIbTATBI

B cocrtaBe meranpenMeTHBIX pe3yiabTAaTOB BBIJACISIOT 3HAYUMBIE 11 (DOPMHUPOBAHUS
MHUPOBO33pCHHS OOIIEHAYYHBbIC TOHATHS (3aKOH, TEOpHs, TNPUHIIMI, TUIOTEe3a, (akKT,
CHUCTEeMa, IIPOIECC, JKCIEPUMEHT M JPYyroe.), KOTOpbIe MCIOJB3YIOTCSI B €CTECTBEHHO-
HAay4YHBIX YYEOHBIX NpeAMETaxX M IO3BOJISIIOT HAa OCHOBE 3HAHUN W3 JTUX IPEIMETOB
dbopMUpOBaTH MPEJCTABICHUE O IEJIOCTHOM HAay4yHOW KapTUHE MHUpPA, U YHUBEPCAIbHBIC
yueOHble JedcTBUS (TIO03HABAaTENIbHBIC, KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOPHIC
obecnieunBaroT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY IIJIAHUPOBAHUIO U
OCYILIECTBJICHUIO YYEOHOM e TEIHbHOCTH.

ITo3HaBaTeIbHBbIE YHHBEPCAJbHbIE YUeOHbIE el cCTBUS

ba3oBblie Jioruueckue aeiicTBUA:

YMEHHS HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBINIJIEHUS IMPU OCBOCHHM 3HAHMIL:
pacKphIBaTb CMBIC] XHUMHYECKHX TOHATHH (BBIIENATh HX XapaKTEpHbIE MPU3HAKH,
YCTAaHABJIMBATh B3aMMOCBS3b C JPYTMMU MOHSTHUSIMHU), HCHOJIB30BATh TOHITUSA A
OOBSICHEHHSI OTACHBHBIX (DAaKTOB W SIBJICHHWM, BHIOMpPATh OCHOBAHUS W KPUTCPHUH IS
KJIacCU(UKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUUYUHHO-



CIIEICTBEHHBIE CBSI3M MEXAY OOBEKTAMU HW3Y4Y€HHUS, CTPOUTH JIOTHYECKHE PaCCYXKICHUS
(MHIYKTUBHBIC, ICAYKTUBHBIC, TIO aHAJIOTHH), IeJIaTh BHIBOJIBI M 3aKTIOUCHUS;

yMEHHE TIPUMEHSTh B MPOIIECCE MTO3HAHUS MOHATUS (TTPEAMETHBIC U METalPEAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJICNIM, UCMOJIb3YyEMble B XUMHUH, MPEOOpPa30BbIBATH MIMPOKO
NPUMEHSIEMbIE B XHUMHUHM MOJEIbHbIE MPEACTABICHUS — XUMHUYECKHMWA 3HAK (CMMBOJI
AJIEMEHTa), XUMu4eckas ¢GopMyna W ypaBHEHHE XUMHUUYECKOW PEAKIHMH — TPH PEIICHUH
y4eOHO-TI03HABATEIbHBIX 3aJlad, C YYETOM ATHX MOJEIbHBIX IMPEICTABICHUMN BBISIBISATH U
XapakTepU30BaTh CYNIECTBEHHbIC MPU3HAKUA U3YYAEMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U
XUMUYECKUX PEaKINil, BBISIBISATH 00IIHNE 3aKOHOMEPHOCTH, MPUUNHHO-CIICJICTBEHHBIC CBSI3H
Y TIPOTUBOPEYHS B U3yUaeMBbIX MPOIIeccax U SBJICHUSX.

ba3soBble ucciienoBarebCcKue 1eiiCTBUA:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS,
Tak’)K€ B KaueCTBE OCHOBBI M1 ()OPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3BbIBAEMBIX CY)KICHUH;

MpUOOpPETEHNE OMbBITA 1O TIAHUPOBAHUIO, OPTAaHU3AIMU U MPOBEICHUIO YUCHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM MPOIECCa, CAMOCTOATEILHO MTPOTHO3UPOBATH
€ro pe3yibTar, (popMynHpoBaTh OOOOIICHHS W BBIBOABI MO pe3yjbTaTaM MPOBEIEHHOTO
OTIBITa, UCCIICIOBAHMS, COCTABIISITE OTYET O MPOJIeTaHHON pabdoTe.

PabGora ¢ undopmanmueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO PA3THIHBIX
BUJIOB M ()OPM TPECTABICHUS, MOJYIAEMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYIHO-TIOMYIISIpHAS
JuTepaTtypa XMMHYECKOTO COJAEp)KaHHWsA, CIPaBOYHBIE IOcOOUs, pecypchl MHTepHeTa),
KPUTHUYECKH OLICHUBAThH MMPOTUBOPEUHUBYIO U HEAOCTOBEPHYIO HH(POPMAITHIO;

YMEHHUE MMPUMEHSITh Pa3IUYHbIE METOIbI M 3aMPOCHI PHU MTOUCKE U 0TOOpE MHMOpMAIUU
¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX IS BBIMTOJTHEHUS YISOHBIX U MMO3HABATEIbLHBIX
3a/Jla4  OMpENEJIEHHOTO TUIa, NPUOOpETeHHWE OmbiTa B 00JIACTM  HUCIOJb30BAHUS
MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~TE€XHOJOTHM, OBJAJICHUE KYJIbTYpOU aKTUBHOIO
UCIIOJIb30BAHMS PA3JIUYHBIX MMOMCKOBBIX CUCTEM, CAMOCTOSITEIHHO BHIOMPATh ONTUMATbHYIO
dbopmy npencraBiaeHuss HHGOPMAIIMU ¥ WITIOCTPUPOBATh PEIIaeMble 3a/1aul HECIIOKHBIMH
CXeMaMH, TharpaMmmMamMmu, IpyruMu opmMaMu rpa@uku 1 uX KOMOUHAIUSAMU;

YMEHHE MCIOJIb30BaTh U aHAIU3UPOBATH B MPOIIECCE YUEOHOW U UCCIEIOBATEIHCKOU
NEATeTLHOCTH HMHGOPMAIIMI0O O BIUSHUW MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SIMCTBA U
TPAHCIIOPTa Ha COCTOSIHUE OKPYKAIOIIEH MTPUPOTHOMN CPEIbI.

KoMMyHuKaTHUBHBbIE YHUBeEpPCcAJIbHbIE YUeOHbIE 1eHCTBUSA:

YMEHHS 3a7aBaThb BOMNPOCHl (B XOJie¢ Auanora W (Wiau) JIUCKYCCHUM) IO CYIIECTBY
obcyxmaaeMoil Tembl, (HOPMYIUPOBATH CBOM MPEHAJIOKEHUS OTHOCHTEIBHO BBITIOJTHEHUS
MPEIJI0KEHHOU 3a/1a4H;

YMEHHS TIPEJICTABIIATh IMOJYYEHHBIE PE3yJbTaThl TMO3HABATEILHOM MESATEILHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 pe3yJbTaTOB BbBIIOJIHEHHS
XUMHYECKOTO OJKCIIepUMeHTa (1adopaTopHOTO  OIbITa, JadopaTopHOW PabOTHI IO
HCCJICJTOBAHUIO CBOMCTB BEILIECTB, yUEOHOTO MIPOEKTA);



YMEHHUS y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIHHOM
U HCCIIEAOBATEIIbCKON MESITEILHOCTA MPH PEIICHUM BO3HUKAIOMMX TPOoOJieM Ha OCHOBE
yuéTra OOIIMX HMHTEPECOB U COTJACOBaHUS MO3UIMUN (00CYyX)JIeHUs, OOMEH MHEHHUSIMU,
«MO3TOBBIE HITYPMBI», KOOPJAWHAIUS COBMECTHBIX JICHCTBU, ONpEACICHUE KPUTEPUEB IO
OIICHKE Ka4eCTBa BHITIOJIHEHHOM paOOThI U IPYyTHE).

PeryJsiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBHS:

YyMEHHE  CaMOCTOSITEIbHO  ONPENeNATh  LEJH  JEATeIbHOCTH,  IUIAaHUPOBATh,
OCYIIIECTBIIATh, KOHTPOJUPOBATH U TPU HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOIO
NeATeTbHOCTh, BBIOMpaTh Hambonee dS(PPEeKTUBHBIE CMOCOOBI pemIeHus YYEeOHBIX U
MO3HABATEIIPHBIX 33724, CAMOCTOSTEIILHO COCTABJISATh WJIM KOPPEKTUPOBAThH MPETI0KEHHBIN
QITOPUTM JCHUCTBUN MPU BBIMOJHCHUHU 3aJlaHUN ¢ y4€TOM IMOJIy4YEeHUS HOBBIX 3HAHUM 00
U3y4aeMbIX O0BEKTaX — BEIIECTBAX U PEAKIMAX, OLIEHUBATH COOTBETCTBUE MOJIYYEHHOTO
pe3ysibTaTa 3asBJICHHOW LIEJIH, YMEHWE MCIOIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI,
npejiaracMble B YCJIOBUH 3aIaHHM.

HNPEIMETHBIE PE3YJIbTATBI

B cocTtaBe mpeaMeTHBIX pPE3yIbTATOB IO OCBOCHHIO O00S3aTEIBHOTO COJACPIKaHWS,
YCTAHOBJICHHOTO JIaHHOW demepaabHOl paboyeli MporpaMMoi, BBIICISIOT: OCBOCHHBIC
00yJarIMMHCS Hay4dHbIC 3HAHHWS, YMEHHUS M CHOCOOBI ACHCTBUHM, cCrenupUYecKUe IS
MpeaIMETHOM 007acTu «XUMUS», BUJbBI JACATEILHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUSA, €ro
WHTEpIpETaIliy, MpeoOpa3oBaHUI0O M TMPUMEHEHHMIO B PAa3IUYHBIX YYEOHBIX M HOBBIX
CUTYaIlUsIX.

K koniy oOydenus B 8 ki1acce npeamMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE JOJIKHBI
OTpaXkaTb CPOPMUPOBAHHOCTH Y OOYJAIOIINXCST YMEHUM:

* PACKPBIBATH CMBICII OCHOBHBIX XUMUYECKUX MOHSITUH: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOpPOAHAS W
HEOJHOPO/IHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAas W MOJICKYJIsIpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MaccoBasl JI0Js XHUMHYECKOIO
AJIEeMEHTa B COCJUHEHUU, MOJISIPHBIM O0BEM, OKCHI, KHUCIIOTa, OCHOBAaHHUE, COJIb,
AJCKTPOOTPHUIIATEIBHOCTh,  CTCMEHb  OKHUCJICHUS,  XUMHYECKas  peakIius,
KJIacCu(UKAIUS PEaKIuid: peakiui COCIUHCHUS, PEaKIUU Pa3JIOKEHUs, PEaKIuu
3aMEIICHHs, PeAKIMU OOMEHa, 3K30- M SHAOTCPMHUYECKHE PEAKIMH, TETIOBOM
adekT peakmumu, SAPO aToMa, DIICKTPOHHBIM CJIOM aToma, aTOMHAs OpOWUTAIIb,
pagdyc aToma, XMMHUYEeCKas CBS3b, MOJISIPHAs W HETOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAsI CBSI3b, WOH, KaTHOH, AaHWOH, pAacTBOP, MaccoBas JOJisl BelIEeCTBa
(IpolieHTHAsI KOHILIEHTpAIUs) B paCTBOPE;

e WULUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHSATUU W NMPUMEHSTH 3TH
MOHATHS MTPU ONMCAHUM BEIIECTB U X MPEBPALIEHUI;

* ICIIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JJIS COCTaBJCHUS (OpMYJ BEIIECTB U
YPaBHEHUN XMMHUYECKUX PEAKIINM;

¢ OTIPENICNIATh BAJCHTHOCTH aTOMOB JJIEMEHTOB B OMHApPHBIX COCAWHCHHSX, CTCTCHBb
OKHUCJICHUSI DJIEMEHTOB B OMHApPHBIX COCAWMHEHMSX, MPUHAIJICKHOCTh BEIIECTB K



omnpenenéHHOMY KIacCy COeIWHEHM 1o ¢GopmyliaM, BHUJ XUMHUYECKOW CBS3HU
(KoBaJIeHTHAs U UOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbICH Ilepuonnueckoro 3akona [[. 1. MenpaeneeBa: 1eMOHCTPUPOBATH
ITIOHUMAaHWE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT X
nonoxxkenus B Ilepronnueckoid cucrteme, 3aKOHOB COXPAHEHUS MACChl BEUIECTB,
MTOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YYE€HUs, 3aKOHa ABOTraapo;

¢ ONKUCHIBATH M XapakTepuzoBaTh TabmuuHyto ¢opmy Ilepuoguueckoit cucTteMbl
XUMUYECKHX DJIEMEHTOB: pa3jinyaTh MOHATHUS «IJ1aBHasg noarpynna (A-rpynmna)» u
«mobouynas nonarpynna (b-rpymnma)», maneie u OoJblIMEe MEPUOABI, COOTHOCHTH
0003HaueHMs1, KOTOpbIe UMEIOTCs B Tabnule «[lepuoanueckas cucrema XUMUYECKUX
anemeHToB [[. 1. MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3aps] sjpa, OOIlee YUCIO DIIEKTPOHOB U
pacrpeiesIeHHe UX IO JIEKTPOHHBIM CJIOSIM);

e KJTaCCU(UIIMPOBATH XUMUYECKHUE PJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUUECKHE
peakuuu (1o YUCIy U COCTaBy y4YacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY
sddekry);

e XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3THUHBIX
KJIACCOB, TMOATBEpXKJasi ONUCAHUE NPUMEPAMH  MOJIEKYJISPHBIX  YpPaBHEHHI
COOTBETCTBYIOIIUX XUMHUYECKHX PEAKLIN;

e [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTABA,
BO3MOYXHOCTH NMPOTEKAHUSI XUMUYECKUX TTPEBPAILICHUI B PA3JIMYHBIX YCIOBHSIX;

 BBIYMCJISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BELIECTB, MaCCOBYIO
J0JIF0 XUMHUYECKOTO 3JIEMEHTA MO (POpPMYIie COEIMHEHUS, MAaCCOBYIO JI0JIF0 BEUIECTBA
B PacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIIUY;

e IPUMEHSATH OCHOBHBIE OIEPAIIMU MBICIUTEIBHON NESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 0000IlEeHHe, CHCTEeMaTU3alMI0, KIacCU(PUKAIUMIO,  BBISBICHUE
IIPUYMHHO--CIICICTBEHHBIX CBA3EM — JJI1 U3YUYEHHUS CBOVICTB BEILECTB U XUMUYECKUX
pEeaKkifii, eCTeCTBEHHO-HAyYHbIE METOJbl MO3HAHWA — HAOIIOJCHHE, W3MEPECHUE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN);

e CIIEIOBATh MpaBUIaM IMOJb30BAHUS XUMHUYECKOW TOCYJIOH U J1abopaToOpHBIM
000pyI0BaHHEM, a TAaKXKe IMpaBHiiaM OOpalIeHUsl C BEIIECTBAMU B COOTBETCTBHUM C
MHCTPYKLIMSIMU 110 BBIMIOJIHEHUIO JaOOPATOPHBIX XUMHUYECKUX ONBITOB IO
MOJYYCHUI0O W COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOAOpPOJA M KHCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEAECIEHHOM MACCOBOW J0JIEM PacTBOPEHHOIO
BEILIECTBA, IUIAHMPOBATb M  NIPOBOJUTHh XHMHUYECKUE OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCJIOT C TOMOIIbIO HHAUKATOPOB (JAKMYC,
dbeHondranenH, METUJIOPAHK U JPYTHE).

K koHiy oOyueHust B 9 kyacce npeaMeTHble pe3ysbTaThl HA 0230BOM YPOBHE JOJIKHBI

OoTpakaTb CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCST YMEHUM:

° PACKpPBIBATb CMBICJI OCHOBHBIX XHMHYCCKHUX MOHATUN: XUMHUUYCCKUH JJICMCHT, aTOM,
MOIJICKYJIa, HWOH, KAaTUOH, dHWOH, IIPOCTOC BCHICCTBO, CJIOKHOC BCIUICCTBO,
BAJICHTHOCTD, JJICKTPOOTPHULATCIIbHOCTD, CTCIICHD OKHMCJICHHA, XUMHUUYCCKAA PCAKIHA,



XUMHYECKas CBSI3b, TETIOBOM A(DPEeKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOD,
AJIEKTPOJIUTHI, HEDJICKTPOJUTHI, DJICKTPOJUTHYECKAs JAUCCOLMALIMS, PEaKINu
MOHHOTO OOMEHa, KaTajlu3aTrop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE€ PEAKIINH, OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMU, OKUCIUTEND,
BOCCTAHOBHUTEIb, OKHUCICHHE ¥ BOCCTAHOBJICHHE, aJIOTpOnus, amM(pOTEPHOCTb,
XUMHAYECKasi CBs3b (KOBAJICHTHAs, WOHHAS, MeETaJIMYecKas), KpHUCTaLUTHYeCKas
peIIETKA, KOPPO3USL METAJIOB, CILUIABbl, CKOPOCTh XUMUYECKON PEAKIINU, PEAECITBLHO
nonycrumas konueHnrpanus 11K Bemectna;

e WUTFOCTPUPOBATh B3aWUMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATHM W MNPUMEHATH 3TH
TOHSITHS TPU ONMCAHUM BEIIECTB U UX MPEBPAILCHUN;

¢ ICIIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY IS COCTaBjieHHS (OPMYJT BEIIECTB H
YPaBHEHUN XMMHUYECKUX PEAKLINN;

¢ OMPENICNIATh BAJEHTHOCTh W CTENEHb OKHUCJIEHUS XHMHUYECKUX DJJIEMEHTOB B
COEJIMHEHUSX Pa3JIUYHOr0 COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COEIMHEHUM 10 opMyiaM, BUJI XUMHUECKON CBS3M (KOBaJIGHTHAs, MOHHAS,
METAJUINYECKasi) B HEOPraHMYECKUX COCJUHEHUSIX, 3aps]l MOHA IO XUMHUYECKOU
dbopmyne, xapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHECHUM, THII
KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOT'O BEIIECTBA;

e packpbiBaTh cMbICH [lepuoanueckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro TOHMMaHWEe: ONUCHIBAaTh W  XapaKTepH30BaThb  TaOIMYHYIO  (opMy
ITeprognyeckoii CUCTEMBbl XMMHYECKHUX 3JIEMEHTOB: pa3jnyarh IOHSTHS «TJIaBHAS
noarpymnmna (A-rpymnma)» u «mnobdouynas noarpynmna (b-rpynna)y, manbie U 0oJbIINe
MIEPUOJIbl, COOTHOCUTHh 0003HAYCHHMSI, KOTOPHIC HMEIOTCS B IEPUOANUCCKON TaOIHIIe,
C YHUCJIOBBIMU XapaKTEPUCTHKAMHU CTPOEHUS aTOMOB XHWMHYECKHX 3JIEMEHTOB
(coctaB u 3apsia sApa, oOOIIee YHUCIO DJIEKTPOHOB M paclpelesieHue HX 110
AJICKTPOHHBIM CJIOSIM), OOBICHSATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
AJIEMEHTOB M X COCAWHEHUN B MpPEAEIax MaJIbIX MEPHUOJIOB U TJIABHBIX MOJTPYMIL C
YY4ETOM CTPOEHUS UX ATOMOB;

e KJTAaCCU(UIIMPOBATH XUMUYECKHE IJIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA, XUMUICCKHUE
peakiuu (10 YKCIy M COCTAaBy Y4YacCTBYIOIIUMX B PEAKIIMM BEIIECTB, MO TETUIOBOMY
3 dekTy, M0 UIMEHEHUIO CTEIICHEN OKUCICHUS XUMUYECKUX DJIEMEHTOB);

e XapakTepu30BaTh (OMHCHIBATH) OOIIME M cHeIUpUIESCKHE XUMHYECKHE CBOWCTBA
MPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPKAasi OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
Y HIOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;

e COCTaBJISITh YPABHEHUS 3JIEKTPOJIUTUUECKON AUCCOLMALIMU KUCIIOT, IEIOYEN U COJIEH,
MOJIHBIE W COKpal€HHbIE YpaBHEHHUS pPEaKIWi HOHHOTO OOMEHa, ypaBHEHUS
peakuuid, MOATBEPKIAOIIUX CYIIECTBOBAHWE TI'€HETUYECKOW CBSI3U  MEXKIY
BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

e PACKpPBIBAaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MHOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCca ATUX PEaKIInii;

e IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHHUS, BOZMOXKHOCTH
MPOTEKAHUSI XUMUYECKUX NPEBPALIEHUM B PA3JIUYHBIX YCIOBUSX;



e BEIYUCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJTF0 XUMHYECKOTO dJIEMEHTa 110 (hOpMYyJie COSTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA
B PacTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKITUu;

e COOMIONATh, TIpaBWJIa TIOJIB30BAHUS XHWMHUYECKOW TMOCYJoM ©  Ja0OpaTOpHBIM
o0opyIoBaHMEM, a TaK)Ke MpaBuia oOpalleHUs C BEIIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIIUSAMH TI0 BBINOJHEHUIO J1a0OpAaTOPHBIX XHMHUYECKHUX OIMBITOB  TIO
MOJTYYECHHUIO U COOMPAaHUIO ra3000pa3HbIX BEIIECTB (AaMMHAaKa U YIIEKUCIIOTO ra3a);

e IPOBOJIUTH PEAKIMU, MOJTBEPKAAIONINE KAUECTBEHHBIN COCTaB PAa3JUYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM MYyTEM XJOpUI-, OPOMHA-, HOIUI-, KapOoHaT-, (ocdar-,
CHUJIMKAT-, CyJdbdaT-, THAPOKCUI-UOHBI, KaTHOHbI aMMOHHUS W HOHBI H3yUYCHHBIX
METAJJIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIECTB;

e IPUMEHSTH OCHOBHBIC OIEPAIIMU MBICTUTEIBHON NESITEILHOCTU — aHAJIU3 U CUHTE3,
CpaBHEHHE, OOOOIIEHHE, CHCTEMATH3allMI0, BBISABICHHE MPUYMHHO-CJIEACTBEHHBIX
CBSI3€U — 11 M3YYEHHSI CBOWCTB BEIIECTB M XUMHUYECKHUX PEAKIHMN, €CTECTBEHHO-
Hay4YHbIE METOJbl TO3HAHUS — HaAOJIOJICHUE, W3MEpPEeHHE, MOJICIUPOBAHUE,
AKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandecTBo 4acoB
Ne HaunmeHoBaHue pa3jiesioB u JJieKTpoHHbIe (1udpoBbIe)
KourtpoJbHubie IIpakTHyeckue
n/n TeM NPOrPaMMbl Bcero o0pa3zoBare/ibHbIE pecypcChl
padoTsI padoTbI
Pasnen 1. IlepBoHavaibHbIe XUMHYECKHE TOHATHSA
Xumus — BakHast 00J1acTh
bubmmoreka [{OK https://m.edsoo.ru/7f41837¢
€CTECTBO3HAHUSI U N
I MIPAKTUUYECKON IeATEIHLHOCTH > 2 Obnaxo sHanuid
p a https://school.oblakoz.ru/materials/496049
JeJI0BeKa
bu6munoteka I{OK https://m.edsoo.ru/7f41837¢
BemecTBa 1 xuMnueckue _
1.2 15 1 O01aK0 3HaHUI
peakiuu .
https://school.oblakoz.ru/materials/496049
Hroro no pazgeny 20
Pa3zpnen 2. BaxkHeliine npeacTaBuTe/ i HEOPraHUYeCKUX BelIeCTB
bubmmoreka [IOK https://m.edsoo.ru/7f41837¢
Bozayx. Kucnopon. [lonsitue N
2.1 6 O0J1ako 3HaHUHA
00 okcumax )
https://school.oblakoz.ru/materials/496049
bubmmoreka [{OK https://m.edsoo.ru/7f41837¢
Bonopoa.Ilonsarue o kuciaorax .
2.2 8 1 O061aK0 3HAHUAN
U COJIAX .
https://school.oblakoz.ru/materials/496049
bu6 K https://m.edsoo.ru/7f41837
Bona. Pactopsi. [Tonsitue 06 HoTHoTeka H? DS-/A0.ECS00.IL €
2.3 5 1 1 O0J1ako 3HaHUHA
OCHOBAHUAX '
https://school.oblakoz.ru/materials/496049
bubmumoreka [{OK https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI N
24 HEOPraHUYECKUX COCINHEHUIT 1 I I Obnaxo sHanuid
P 2 https://school.oblakoz.ru/materials/496049
Hroro no pazneny 30




Paspnen 3. Ilepuoguvecknii 3axkoH u [lepnoanuyeckas cucrema xumudeckux 3j1eMeHToB JI. M. MengesieeBa. CTpoenune aroMoB. XMMHYeCKast

c¢Bs13b. OKHCJIUTEIbHO-BOCCTAHOBHUTEILHbIE pPe€aknuu

[Teprnonnyeckuii 3aK0H U
[Iepnonnueckas cucrema
3.1 XUMHU4YecKkuXx aneMeHToB 1. U. 7
Mennene-eBa. CTpoeHue
aromMa

bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
O0J1ako 3HaHUHA
https://school.oblakoz.ru/materials/496049

XUMHYECKas CBA3b.
3.2 OKHUCIUTENBHO- 8

BOCCTAHOBHUTCIIbHBIC PCAKITNH

bu6mnoteka I{OK https://m.edsoo.ru/7f41837¢

O06aK0 3HaHUI
https://school.oblakoz.ru/materials/496049

Hroro no pasgeny 15

Pe3epBHOE Bpems 3

bubmuoreka [{OK https://m.edsoo.ru/7f41837¢c

bu6mmoreka I{OK https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I1O

ITPOI'PAMME 08




9 KUIIACC

HaumenoBanue pa3acJioB 1 T€EM

KoanyecTBO yacon

DJIeKTpoHHbIe (U (POBHIE)

Ne o/m Kontpoabnbie | IIpakTuyeckue
NMporpamMmabI Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pa3nen 1. BemecTBO M XMMH4YeCKHE peaKIuu
bubnmoreka LJOK
11 [ToBTOpEHUE U YIITyOJICHUE 3HAHUN 5 | https://m.edsoo.ru/7f41a636 O6mako
' OCHOBHBIX pa3ZIeNioB Kypca 8 Kiacca 3HaHUI
https://school.oblakoz.ru/materials/495726
bubnunoreka IJOK
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 https://m.edsoo.ru/7f41a636 O6mako
' peakmuit 3HAHWH
https://school.oblakoz.ru/materials/495726
bu6nmoreka IJOK
13 DIEKTPOIUTHYECKAS] TUCCOLIHALIMSI. 3 1 1 https://m.edsoo.ru/7f41a636 O6mako
' XUMUYECKHUE PEAKIIMU B pacTBOpax 3HAHUU
https://school.oblakoz.ru/materials/495726
Hroro no pazneny 17
Pa3znea 2. HemeTasibl 1 HX COeAMHEHHS
bu6nunoreka IJOK
)1 OO61as XxapakTepuCTUKA XUMHUECKUX 4 | https://m.edsoo.ru/7f41a636 O61aKko
' anemeHToB VIIA-rpynmel. ["anorenst 3HAaHUU
https://school.oblakoz.ru/materials/495726
bubmnorexa [IOK
OO0mrast XxapaKTEePUCTUKA XUMUIECKUX
" https://m.edsoo.ru/7f41a636 O61aK0
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 -
3HaHUI
COCTMHEHUS .
https://school.oblakoz.ru/materials/495726
)3 OO0mas XxapakTepuCTUKa XUMHUYECKUX 7 | bubmmorexka HOK

aneMeHTOB VA-rpynmbl. A3ot, hocdop u ux

https://m.edsoo.ru/7f41a636 O0IaK0




COCOUHCHUA

3HAHUHI
https://school.oblakoz.ru/materials/495726

OO0mrast XxapaKTEePUCTUKA XUMUYIECKUX

bubmmorexa IIOK
https://m.edsoo.ru/7f41a636 O61aK0

2.4 aneMmeHToB [VA-rpynmnsl. Yraepoa u 8 -
KPEMHHUI U UX COETUHEHUS SHAHIH
P https://school.oblakoz.ru/materials/495726
Hroro no pazneny 25
Pa3gen 3. MeTtaibl M X COeTHHEHUS
bu6nmoreka [JOK
. https://m.edsoo.ru/7f41a636 O01aKo
3.1 OOu1ue cBoiicTBa METAJIOB 4 -
3HAHUU
https://school.oblakoz.ru/materials/495726
bubnunoreka LJOK
. https://m.edsoo.ru/7f41a636 O61aK0
3.2 Baxneimme MeTamibl ¥ UX COEINHEHUS 16 N
3HAHUN
https://school.oblakoz.ru/materials/495726
Hroro no pazgeny 20
Pa3znen 4. Xumus u oxkpykaouias cpeaa
bubmnorexa [IOK
https://m.edsoo.ru/7f41a636 O61aK0
4.1 BemiectBa u MaTepuaibl B )KM3HU YEJIOBEKA 3 -
3HaHUH
https://school.oblakoz.ru/materials/495726
Hroro no pazneny 3
PesepBHOE BpeMsa 3 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA

YUYEBHUKH, UCHOJIb3YEMBIE J1JIs1 PEAJIM3AIIMUA PABOYEN
IMPOI'PAMMBI
Xumus, 8 xkiacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AkuronepHoe
obmectBo «M3naTenscTBo «lIpocBerieHue»
Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3naTenscTBO «lIpocBerieHue»
Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I'., AkiinonepHoe odiectBo «M3aaTenbcTBO
«IIpocBemenue»
Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkunorepHoe oobmiectBo «M3aaTeancTBo
«IIpocsemenue»

HUD®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETHU
UHTEPHET

1. OGnako 3HaHUN

https://oblakoz.ru/

2. bubmmoreka IJOK Akanemun Munnpocgenienus Poccun
https://lesson.edu.ru/

3. AO N3parenbcTBO «IIpocBenieHue»
https://prosv.ru/

4. bubnuoreka [JOK Mos mkona
https://lib.myschool.edu.ru/market?filters=

5. T'ocynapcTBeHHast oopa3oBarenbHas miardopma «Poccuiickas 2JIeKTpOHHAS MTKOJIa»
https://resh.edu.ru/
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