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HOACHUTEJIBHAA 3AIINCKA

CornacHo cBoeMy Ha3HAYEHUIO MpHUMEpHas padoyasi MporpaMma SBJISETCS OPUCHTUPOM
IUISL COCTaBJIEHUS pabOuMX aBTOPCKUX IPOTpaMM: OHA HA€T NMPEACTaBIEHHE O LEJsIX, oOmein
CTpaTeruy 0Oy4YeHHsI, BOCIIMTAHUS U PA3BUTHSA OOYYaIOIIUXCS CPEACTBAMHU Y4€OHOTO IpeaMera
«XUMHS»; yCTaHABIMBAaeT 0O0s3aTeNbHOE MPEIMETHOE COJCpXKaHHUEe, IPETyCMaTPUBACT
paclpesielieHue ero Mo KilaccaM U CTPYKTYpUpOBaHME €ro Io pasjellaM U TeMaM Kypca,
OonpeaACICT KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC XapPAKTCPHUCTUKNU COACPIKAHUSA, I[aéT IIPpUMEPHOC
pacmpezneneHre Y4eOHBIX YacoB II0 TEMAaTHYECKHM pas3fielaM Kypca M PEKOMEHIyeMYIO
(IpUMEpHYI0)  MOCIEIOBATEIBHOCTh WX  HU3YYEHUST C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH
oOydJaromuxcs; ONpenenseT BO3MOKHOCTH IpeaMeTa Il  pealu3aluud  TpeOOBaHMH K
pe3yabTaTaM OCBOEHHUS OCHOBHON 00pa30BaTENbHOM MPOrpaMMbl HA YPOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHus, a TakKe TpeOOBaHUM K pe3ynbTaraM 00y4eHHUs XMMHUHU Ha YPOBHE Lieei U3y4eHus
npeA- MeTa U OCHOBHBIX BHJOB y4E€OHOTIO3HABATENHbHOW EATEIBHOCTH/ Y4EOHBIX ICHCTBUU
YUEHHKA [10 OCBOCHHIO y4EOHOTO COAEPIKaAHUSL.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT' O TIPEJJIMETA «XUMUS»

Bxman yweOHoro mnpeamera «XuMus» B JOCTHXKEHHE IeJeil OCHOBHOIO OOIIEero
oOpa3oBaHusi OOYCJIOBJIEH BO MHOIOM 3HAYE€HUEM XUMHUYECKOW HAyKM B IMO3HAHWU 3aKOHOB
MPUPOJbI, B PAa3sBUTUU NPOU3BOIAUTENBHBIX CHJI OOIIECTBA U CO3/JaHUM HOBOWM 0a3bl
MaTepI/IaJ'II)HOI\/'I KYJIbTYPBbI. XUMHS KaK 3IE€MEHT CHUCTEMBI €CTeCTBEHHBIX HAayK pacCrpocCTpaHuIa
CBOE BIIMSHUE Ha BCE OOJACTH YEJIOBEYECKOIO CYIIECTBOBAHMS, 3ajajla HOBOE BHJIEHHWE MHpA,
cTajla HEOTBEMIJIEMBIM KOMIIOHCHTOM MHpOBOfI KYJIBTYPHI, H€O6XO)II/IMI)IM YCIOBHUEM XHU3HU
oOmiecTBa: 3HaHUE XMUMHH CIIY’)KUT OCHOBOH JUTsl (GOPMHUPOBAHUS MUPOBO33PEHHSI YEIIOBEKA, €T
MIpPe/ICTaBICHUI O MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (popMUpyeMble XUMUEH
MPEJICTaBICHUS] O B3aUMOIPEBPAILEHUSAX BSHEPrUU M 00 HBOJIOLMU BEHIECTB B IPUPOJIE;
COBpPEMEHHasi XMMHMsI HampaBlieHa Ha pelIeHHe MI00albHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJIOBEYECTBA - CBHIPhEBOM, DHEPreTUYECKOM, MHUINEBOW M HSKOJOTHYECKOW O€30MacHOCTH,
npo0OieM 3/paBooxpaHeHus. B ycnoBusx Bo3pacTaroliero 3HaueHusl XUMHUH B KU3HU OOIIecTBa
CYIIECTBEHHO MOBBICHJIACH POJIb XMMHUYECKOTO 00pa3oBaHus. B rmuiane commanmuzanuu OHO
SBJISETCA OJHUM M3 YCJIOBUI (OPMUPOBAHUSA HWHTEIUIEKTA JHUYHOCTH M TapMOHHUYHOTO €&
pazButus. COBpPEMEHHOMY 4YEJIOBEKY XMMHUYECKHE 3HAHHUS HEOOXOAMMBI JUIsl MPHOOpeTeHHs
OOLIEKyIBTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEH- HO TPYIUTHCS B COIMYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpa3HOM >KM3HU OOIIECTBa, AJIS OCO3HAHHUS BAXKHOCTU Pa3yMHOTO OT-
HOILIEHUSI K CBOEMY 370POBBIO U 3/I0POBBIO JIPYTUX, K OKpYKarollel MpUpPOJHOMN cpene, st
IPaMOTHOTO TMOBEJCHHS MPH UCIOIb30BAaHUH PA3INYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B
MTOBCETHEBHOM KH3HHU.

Xumuyeckoe oOpa3oBaHHE B OCHOBHOM MIKOJIE SBJISETCS 0a30BbIM IO OTHOIIEHUIO K
cUCTeMe OOILero XuMHUYecKoro oopazoBanus. [loaToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peaiu3yeT MpHCYIIHe OOIIeMy XHMUYECKOMY OOpa30BaHHIO KJIIOYEBBIE LIEHHOCTH, KOTOPBIE
OTPaXalOT TOCYIapCTBEHHbIE, OOIIECTBEHHbIE M WHAMBUIYAJIbHBIE MOTPEOHOCTH. OTHUM
olpeieNnseTcsl CYIHOCTb 0o0mIei cTparernn oOy4eHHsl, BOCIIMTAHHUS U Pa3BUTHsI 0OydarOIIMXCS
CpeACTBaMU y4eOHOT0 peaMeTa « XUMUs.

W3ydenne npenmera:

1) cnocoOCTByeT pealn3alMid BO3MOXHOCTEH Ui caMOpa3BUTHS M (OPMHUPOBAHUS
KYJIBTYpPBI IMYHOCTH, €€ 0011eH U GYHKIIMOHAIBHOM IPaMOTHOCTH;

2) BHOCHT BKJIaJl B JOPMHPOBAHNE MBIIIJICHUS U TBOPYECKHX CIIOCOOHOCTEN MOPOCTKOB,
HaBBIKOB  MX  CAMOCTOSITENIBHOW  Y4eOHOW  JeSTeNbHOCTH,  OKCIEPUMEHTAJbHBIX U
UCCIIEIOBATENIbCKUX YMEHHM, HEOOXOAMMBIX KaK B TIOBCEIHEBHOW JKU3HM, TaKk U B
poheccuOHaTBbHON 1eATEIbHOCTH;



3) 3HAKOMUT €O CHEUU(PHUKON HAYYHOTO MBIILICHHUS, 3aKJIQABIBAET OCHOBBI LEIOCTHOTO
B3JIs1/1a HA €IMHCTBO MPUPOIBI M YEIIOBEKA, SIBIISICTCSI OTBETCTBEHHBIM ATAIlOM B (POPMUPOBAHUH
€CTECTBEHHO-HAayYHO! I'PaMOTHOCTH 10 POCTKOB;

4) cmnocoOcTByeT (HOPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TPHUPOJE, K 4YeNOBEKY, BHOCHUT CBOM BKJaX B 3KOJOTMYECKOE OOpazoBaHUE
IIKOJFHUKOB. HasBaHHbIe HampaBieHHs B OOy4eHMHM XHUMHH OOECIEYMBAIOTCS CHEIH(UKOI
COZCpKAHUSA NPEIMETa, KOTOPBIM SBISAETCA IMENAarOrM4eCKd aJalTUPOBAaHHBIM OTPAKEHUEM
0a30BOI HAYKH XUMUU Ha ONPEIIEIEHHOM JTare e€ pa3BUTHS.

Kypc xumum OCHOBHOM WIKOJII OPUEHTHPOBAH Ha OCBOEHHE OOYYAIOLUIMMUCS OCHOB
HEOPraHMYECKOM XUMHUU U HEKOTOPbIX MOHSITUW U CBEIEHUH 00 OTHENbHBIX OOBEKTaxX
OPraHu4eCKO XUMHUH.

Crpykrypa coaep:xkaHus npeamera copMrpoBaHa HA OCHOBE CHCTEMHOIO MOJX0/1a K €r0
nzydyeHuto. CopepxaHue CKIAAbIBAETCS M3 CHCTEMBbI MOHATHM O XMMHUYECKOM OJIIEMEHTE H
BEIIECTBE U CUCTEMBI MMOHATHI O XUMHUYECKON PEAKIINU.

Hazpannble HampaBiieHuss B OOyd4eHHMM XUMHMHM oOecrneuuBarTcs —crennpuxon
COJICpKAHUs NpPEIMETa, KOTOPBIM SBIAETCA IENarOorM4ecKd aJalTUPOBAaHHBIM OTPAKEHUEM
0a30BOI HAyKU XMMUU Ha ONPENIEIEHHOM JTare € pa3BUTHSL.

Kypc xumum OCHOBHON WIKOJIBI OPUEHTHPOBAH HAa OCBOEHHE OOY4YalOIIUMHUCS OCHOB
HEOPraHMYeCKOM XUMHUU U HEKOTOPbIX MOHSATUH U CBeIEeHUH 00 OTHeNbHBIX OOBEKTax
OPraHN4eCKO XUMHUH.

CrpykTypa coaep:xkaHus npeamera chopMrpoBaHa Ha OCHOBE CHCTEMHOTO MOX0/1a K €ro
n3yueHuro. ConepkaHuE CKJIaAbIBAETCS W3 CHCTEMBbI IOHATHUH O XMMHUYECKOM DJIEMEHTE U
BEIIECTBE W CHUCTEMBl MOHATUH O XuMHYeckod peakuuu. OOe 3TH CUCTEMBI CTPYKTYpPHO
OpraHM30BaHbl [0 MPUHIUITY MTOCIEAOBATEIIBHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX
MPEACTABICHUN pa3HOrO0 YPOBHS: AaTOMHO-MOJIEKYJSIPHOTO YYE€HHMsI KakK OCHOBBI BCErO
ecrecTBo3HaHus, ypoBHs [lepuonnueckoro 3axona JI. M. MenneneeBa kak OCHOBHOTO 3aKOHA
XUMHHM, YYEHHS O CTPOGHMM aToMa U XUMHYECKOM CBs3M, TMpeAcTaBleHUl 00
JNEKTPOJIUTUYECKOW  JIUCCOLMALMKA  BEIIECTB B  pacTBOpax. TeopeThdyeckwe 3HAHMS
paccMaTpuBalOTCd Ha OCHOBE OMIMPUYECKH TMOJTYYEHHBIX M OCMBICICHHBIX (DAaKTOB,
Pa3BHUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYroMy, BBIIOIHSA (YHKIIMH OOBSICHEHUS
U TPOrHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOYKHOCTEH IPAKTHYECKOTO IPUMEHEHUS |
MOJIYYEHUS U3y4aeMbIX BELECTB.

Takas opraHuzanus coAep:KaHHsI Kypca CIIOCOOCTBYET IMpPEACTaBICHUI0 XUMUYECKOM
COCTaBJISIIOLECH HAay4YHOW KapTUHBI MHUpAa B JIOTMKE €€ CHCTEMHOW Npupojabl. TeM caMbIM
obecrieunBaeTcss BO3MOXKHOCTh (OPMHUPOBAHUSA y OOY4YaAIONIMXCA HEHHOCTHOTO OTHOIIEHUS K
HaydHOMY 3HAHMI0O U METOJaM INO3HaHUsA B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHE
COJIEpXaHUsl Kypca IPOUCXOAUT C IMPUBICYEHUEM 3HAHUM U3 paHEe H3YYEHHBIX KYPCOB:
«Oxpyxaromuii Mup», «buosorus. 5-7 knaccel» u «Pusmka. 7 Kiacey.

HEJIM U3YYEHUSA YYEBHOI'O ITIPEIMETA «XUMMUS»

K HampaBieHuio NepBOCTENEHHOW 3HAYMMOCTH IpH pealu3alud 00pa30BaTENbHBIX
¢byHkuuit npeaMera  «XHUMHUS» TPAJUIMOHHO OTHOCAT (OPMHUPOBAHUE 3HAaHUI OCHOB
XMMUYECKON HAayKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUECKOH JeATeNbHOCTH
YeJI0BEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphbl. 3ajada IpeaMETa COCTOUT B
(OpMUPOBAaHMM CHCTEMbl XMMHUYECKUX 3HAHUM, BaXHEWIIMX (AKTOB, MOHATUH, 3aKOHOB MU
TEOPETHUECKUX MOJIOXKEHUH, JTOCTYIHBIX OO0OOIIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, S3bIKa
HayKd, 3HaHUI O HAy4HBIX METOJAaX M3Y4YEHHs BEUIECTB M XMMUYECKHUX pEaKIMid, a TakkKe B
(GbOopMUPOBAHUM M PA3BUTHHU YMEHHUN U CIIOCOOOB NESTEIBLHOCTH, CBS3aHHBIX C IJIAHUPOBAHUEM,
HaOJIoIeHUeM M TPOBEIEHHEM XUMHUYECKOTO 3KCIIEPUMEHTa, COONIOJICHHEM TpaBUII
6e301acHOro 00palleHus C BEIECTBAMU B MOBCETHEBHON JKHU3HHU.

Hapsny ¢ 3TuM nenu uzydeHus npeaMera B IporpaMMe YTOYHEHbI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX NPHUOPUTETOB B CHCTEME OCHOBHOrO ofmero ooOpasoBanusi. CeromHs B



oOpa3oBanun 0c000 3HAYMMON TNPHU3HAETCS HANMPABICHHOCTh OOY4YeHHs Ha pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, (GOpMHpOBaHHE e HHTEIeKTa M oOmed KynpTypsl. OOydeHue
YMEHHUIO YYUTbCA U IPOAOJIKATH CBOE OOpa3oBaHME CaMOCTOSITEIbHO CTAHOBUTCS OJHOW U3
BOXHEWIHNX (PYHKIMH yueOHBIX IPEAMETOB.

B cBs3M ¢ 3TUM npu U3y4EHUM IIpeIMETa B OCHOBHOM IIKOJIE IOMUHUPYIOIIEE 3HAUCHHE
nproOpeny Takue e, KaK:

- (opMUpOBaHUE UHTEIUICKTYAITBHO PA3BUTOMN JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO DPEUICHWH, CIIOCOOHOW aganTUpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HHU;

- HAaNpaBJICHHOCTb OOYy4YEHHs] Ha CHUCTEMaTHYECKO€ NPUOOIIEHUE Yydaluxcs K
CaMOCTOSITEJIbHOM ~ IO3HABaTENbHOM  JIEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHu,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

- o0ecreueHne YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIUMHUCS OTBITA
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMTIETEHIIHH ), IMEIOIINX YHHUBEPCAbHOE 3HAYCHUE JIUTsl PAa3IMYHBIX BUJOB JEATEIBHOCTH;

- (opmupoBanmne ymeHmid OOBSICHATH M OLIEHUBATH SIBJICHUS OKPYKAIOUIETO MHUpa Ha
OCHOBAHWY 3HAHWH U OTBITA, TOJYICHHBIX TIPU U3YYCHUU XUMUH,

- popMHpOBaHUE Y 00yUAOIINXCS TYMAaHUCTUIECKUX OTHOIICHUI, TOHUMAHHS IEHHOCTH
XMUMHMUYECKUX 3HAHMM A BBIPAOOTKU 3KOJIOTHYECKU II€JIeCO00Pa3HOro MOBEJIEHUS B OBITY U
TPYAOBOM NESITEIBHOCTH B LEJISIX COXPAHEHHUS CBOErO 3/I0POBbA M OKPYXKAIOLIEH MPUPOIHOMN
Cpelbl;

-  pa3BHUTHE€ MOTHUBAIMM K OOy4YEHHIO, CIHOCOOHOCTEH K CAMOKOHTPOIIO |
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPODUIIS U HANIPABIECHHOCTH JTabHEHIIIETO OOyICeHHUS.

MECTO YYEBHOI'O IIPEIMETA «XUMUSI» B YYEBHOM IIJIAHE

B cucreme oOmero oOpazoBanusi «XWUMHSD» IIpHU3HAHA OO0s3aTEILHBIM
y4eOHBIM TpPEAMETOM, KOTOPBIA BXOOUT B COCTaB IIPEIMETHOW obnactu
«EcTrecTBeHHO-HAyYHBIC IPEAMETED.

VY4eOHBIM IJIAaHOM Ha €€ M3y4deHHue OoTBe/ieHO 136 y4eOHBIX YacoB - MO 2 4 B
Hezento B 8 u 9 kitaccax COOTBETCTBEHHO.

Jns Kaxaoro Kiracca NpeayCMOTPEHO pe3epBHOE ydyeOHOE BpeMsi, KOTOPOE
MOYET OBITh HMCIOJIb30BAHO YYaCTHHKaMH OOpa30BaTEIbHOIO IIpoliecca B IEIISTX
dbopmMHupOBaHUsT BapHATUBHOW COCTAaBJISIFOIICH COJICp)KaHUsT KOHKPETHOW padouei
nporpammbl. [lpu 3TOM oOOs3arenibHasi (MHBapuaHTHasl) 4YacTh COJICP>KaHUS
IpeaMeTa, YCTaHOBJICHHASI IPUMEPHON pabodell mporpaMmoii, U BpeMsi, OTBOJIUMOC
Ha e€ U3y4YeHHE, JOJDKHBI ObITh COXPAHEHBI MMOJIHOCTHIO.

B crpykType mpumepHoii paboueil IporpamMMbl Hapsily C HOSICHUTEIbHOM
3aIlMCKON BBIJICIICHBI CIICTYIOIINE Pa3aeIibl:

- IUIaHUPYEMBIC pPe3yJbTaThl OCBOCHHs Yy4eOHOTro mnpeamera «XUMHSDY -
JIMYHOCTHBIC, METAIIPEIMETHBIC, TPEIAMETHBIC;

- coZiepKaHUe y4eOHOTo npeaMera « XUMHUsS» Mo TojgaM OOydeHUs;

- MpPUMEpHOE TEeMaTHYECKOE MJIAaHUPOBaHUE, B KOTOPOM JETAIU3UPOBAHO
coJZiep)KaHHe KaKJOW KOHKPETHOW TeMbI, yKa3aHbl KOJHYECTBO HACOB, OTBOAUMBIX
Ha e€ wu3y4YeHHe, W OCHOBHBICE BHAbl YYEOHOW JESITEILHOCTH YyYEHHUKA,
dbopmupyembie TMpU HU3YUYSHUU TEMBI, TPUBEAEH MNEepedyeHb JIEMOHCTpAIIUi,
BBITMIOJIHSIEMBIX YUHUTENIEeM, U MepedeHb PEKOMEHIYEMbIX J1a0OpaTOPHBIX OIIBITOB U
OPaKTUIECKUX PAOOT, BBITTOJIHIEMBIX YUaITUMHUCH.



COJEPKAHUME YYEBHOT' O ITIPE/IMETA
8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumun. Posp Xxumuu B KM3HM 4esnoBeka. Tenma u BeniecTtBa. Pusnyeckue
CBOJCTBa BeEIIECTB. ArperarHoe coctosinue BemiecTB. [loHsATHE 0 MeTo/Aax MO3HaHUS B XUMUHU.
Xumus B cucteMe Hayk. YucTteie BemecTBa U cMecu. CriocoObl pa3iesieHusi CMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE 53JIeMEHThl. CHUMBOJBl XUMHYECKHUX AJIEMEHTOB.
[IpocThie U ci0XxHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass  (opmyina. BalleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHTENbHAsI aTOMHasi Macca. OTHOCUTENbHAsA MOJIEKYIIsIpHast
Macca. MaccoBast 40151 XMMUYECKOTO 3JIEMEHTA B COETUHEHHH.

dusnueckue W XUMUYECKUE SBIICHUSA. XUMHUYECKas peakiuss u e€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKUE ypaBHeHUsA. Kinaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKEeHUs, 3aMeIIeHNs, 0OMEHA).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCY/A0H, C MpaBuiIaMu paboThI
B Jabopatopuu M mnpuéMamu oOpaileHuss ¢ JabopaTopHbIM O0OpPYIOBaHMEM; H3YYEHUE U
omnucanue (PU3NYECKUX CBOMCTB 00paA3IOB HEOPTaHUYECKUX BEIECTB; HAOMOIeHNE (QU3UIECKUX
(nyiaBneHue BOCKa, TassHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUIIEHHE M KOHJEHCAIHs BObI)
U XUMHYECKUX (TOpeHHe CBEuH, NMPOKAIMBAHHE MEIHON IMPOBOJIOKU, B3aHMMOJEHCTBHE Mena ¢
KHUCJIOTOM) SIBIIGHUH, HAONIO/IEHWE U ONMUCaHUE NMPU3HAKOB MPOTEKAaHUs XMUMHMUYECKHUX peakluid
(paznokeHue caxapa, B3aUMOJIEWCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapusi, pasioKeHue
ruapokcuaa meau(ll) mpu HarpeBanum, B3auMmoielcTBHE xene3a ¢ pactBopom coyim meau(Il));
M3y4deHHUe CrocoO0B paszieieHus cMecel (C TOMOIIBbI0 MarHuTa, (pUIBTPOBAHUE, BHITIAPUBAHUE,
TUCTUIUTSIIMS, XpomaTorpadus), MpoBeACHWE OYUCTKH TMOBAPEHHOW CoJu; HaONIofeHHEe U
OTHCAHUE PE3yIbTATOB IPOBEICHHS OIbITa, WLUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHHUS MAacChl;
CO3/ITaHNE MOJIeTIel MOJICKYJI (IIapOCTEPIKHEBBIX ).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx - cmech razos. CocraB Bo3nyxa. Kucimopoa - 3neMeHT M HpOCTOE BEILIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nueckue U XMMUYECKHE CBOMCTBA (pEeaKIHK FOPEHHS).
Oxcuppl. Ilpumenenue xkucnopona. CrnocoObl MOJIydeHHUS KUCIOpoJa B Jlabopatopuu u
npoMelnieHHocTH. KpyroBopoT kuciopona B mpupoje. O30H - amnoTponHas MoauduKanus
KHCIIOpO/Ia.

TemoBoil >(PpdexkT XuMHUYECKON peakuuH, TEePMOXMMHUYECKHWE YpaBHEHUS, 9K30- U
SHIOTEPMHUUYECKUE peaKIuH. TOMIMWBO: Yroilb M METaH. 3arps3HEHUE BO3/yXa, YCHIICHHE
napHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIOSI.

Bogopon - smemeHT M mpocroe BemiecTBO. HaxoskIeHue BoJgopoAa B MPUPOJIE,
¢buznueckue U XuMUYeCKHe CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MmosryueHusi. Kucinotsl u cou.

KonuuectBo Bemectsa. Monb. MomnsipHast macca. 3akoH ABOTajipo.

MousipHbiii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBorcTBa BoAabl. Boma kak pacrBoputens. PactBopsl. HacelmieHHbie u
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpMMOCTH BellecTB B Bojae. MaccoBasi J0Jsl BelllecTBa B
pactBope. XumMudeckue cBoucTBa BOJbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJE U B JKU3HHU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukaiuss OKCHUIOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytomue. HomenknaTtypa
OKCUJIOB (MEXJIyHapoAHasi W TpuBUaibHasA). DU3NUECKUE U XUMHYECKHE CBOMCTBA OKCHJIOB.
ITonyuenue okcuaoB.



OcnoBanus. Knaccupukanuss OCHOBaHMIA: INENOYM M HEPACTBOPHUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHu (MeXIyHapoAHas W TpuBHaibHas). Pu3NuecKue U XUMHUYECKUE
CBOMCTBA OCHOBaHUU. [losrydeHre OCHOBaHMMN.

Kucnotel. Knaccudukanus xucinor. Homenknarypa KuCIOT (MEXIyHApomHas W
TpuBHaJIbHAsA). PU3NYECKME U XUMHYECKHE CBOWCTBA KHUCIOT. PsJ aKTUBHOCTM METAJIOB
H. H. bekerosa. [lonmydyenue Kucior.

Conu. Homenknarypa cosieit (MexyHapogHasi 1 TpUBUAIbHAs!).

du3nyecKue U XUMHYECKHe CBOMCTBA coiel. [lomydenue coen.

['enernueckas cBs3b MEXKIY KJIacCaMU HEOPTraHUUECKUX COEAMHEHUN.

XUMUYECKUN SKCIEPUMEHT: KayeCTBEHHOE OIPEJENIEHUE COACpMaHUS KHUCIOpoJa B
BO3JlyX€e; MOJIy4eHHE, COOMpaHue, paclio3HaBaHUE U U3YyYEHHUE CBOMCTB KUCIIOPO/1a; HAOII0CHHE
B3aUMO/ICHCTBUS BEIIECTB C KHCIOPOJAOM U YCIOBHSI BO3HUKHOBEHMS M MPEKPAIIEHUs TOPEHUS
(mo>kapa); O3HAaKOMJICHHE ¢ 00pa3liaMH OKCHJIOB U OIMCAHWE CBOWCTB BOJOpOja (rOpeHwHe);
B3auMo/ieiicTBue Bojgopoaa ¢ okcuaom meau(Il) (Bo3mMoKHO HCTIONb30BaHUE BUIEOMATEPUATIOB);
HaOmoJeHne 00pa3lioB BEIIECTB KOJUYECTBOM 1 Moulb, HCCIEAOBaHHE OCOOEHHOCTEN
pacTBOpEHHUsI BEUIECTB C PA3JIMYHONM PacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C
ONpeAeNIEHHON MAacCOBOM J0JIEN paCTBOPEHHOTO BENIECTBA; B3aUMOJICHCTBUE BOJbI C METAJIIaMH
(HaTpueM W KanmplMeM) (BO3MOXHO HCIOJIb30BaHHWE BHJIEOMATEPHANIOB); OIpEAeIeHHE
pacTBOpOB KHCIOT U IIeJ04Yel ¢ TMOMOINbI0 HWHAMKATOPOB; HCCiIeNOoBaHUE OOpas3IoB
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KIACCOB; HAOJIO/IEHNE U3MEHEHUS OKPACKU UHIMKATOPOB
B pacTBOpax KHUCJOT W IIeJovel; m3ydeHue B3aumojercTBus okcuaa memu(ll) ¢ pactBopom
CEpHOM KHUCIOTHI, KUCIOT C METAJJIaMH, peakuil HeMTpanu3aluu; nojxyyeHue HepacTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOIO MeTaljla JpYyrMM M3 pacTBOpa COJIM; pEUICHHE
JKCIIEPUMEHTAIIBHBIX 3aa4 0 TeMe «BaxHenmme Kinaccbl HEOPraHMYECKUX COCAMHEHUIN.
Ilepuonuveckuii 3axkoH u Ilepuoamyeckasi cucreMa XHUMHYECKHMX  3JIEMEHTOB
. U. MenneneeBa. CTpoeHne aToMOB

Xumnueckas cBa3b. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUN

[lepBple MOMBITKH KIAaCCU(PHUKAMU XUMHUYECKUX »dyieMeHToB. [loHsTHEe O rpynmax
CXOJHBIX AJIEMEHTOB (ILIE€JOYHBIE U IIETOYHO3EMENbHbIE METaJUIbl, TaJIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTbl, KOTOpble 00pa3yoT aM(pOTEpHbIE OKCHIIBI U THIPOKCH/IBI.

[lepmognueckuit  3akoH. lIlepuommueckas  cucteMa  XMMHYECKUX  AJIEMEHTOB
. . Menneneera. Kopotkonepuoanas u jiuHHONIepruoaHas Gopmel [leproaudeckoil CUCTEMBI
xumuueckux sneMeHToB J[. WM. Mengeneea. Ilepuoasl u rpynmbl. Duzndeckuii CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX snaep. HM3zorombl. Onexktponbl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MengeneeBa. XapakTepUCTHKAa XUMHYECKOTO 3JIEMEHTA IO €ro IOJOKEHHIO B
Ilepuomnueckoi cucreme JI. 1. Mennaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJilyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO Ipynmnam M nepuojaM. 3HadyeHue [lepuonnueckoro 3akoHa u
[lepmoanueckoil cHUCTEMBl XUMHUUYECKHX 3JEMEHTOB Ui pPa3BUTHS HAYKU U IPAKTHKH.
J. 1. MeHneneeB - y4EHBIN U FpaXkJaHUH.

Xumnueckass  cBsi3b.  KoBaneHTHas — (moisipHass M HEMOJSIpHasl)  CBS3b.
ONEeKTPOOTPULIATENBHOCTh XUMUYECKUX IIEMEHTOB. MOHHas CBA3b.

Crenenp  okucineHus. OKHUCIUTEIBHO-BOCCTAHOBHUTENbHBIE — peakuuu. [Ipomeccel
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKUCIUTENIN U BOCCTAHOBUTEIIN.

XUMHUUECKUH SKCHEPUMEHT: M3y4eHHE OOpa3loB BEIECTB METAIJIOB U HEMETALIOB;
B3aUMO/JICHICTBUE TUAPOKCUAA IIUHKA C PAacCTBOPAaMHU KHUCIIOT M ILEJIOYEH; NPOBEAECHUE OIIBITOB,
WJUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOpeHHE, peakunun
pa3IoKEHUs, COEUHEHMUS).



MexnpeaMeTHbie CBI3H

Peanu3arust MeXIIpeIMETHBIX CBSI3€H MPH U3YUYEHUH XUMUU B 8 KJIacce OCYIIECTBIICTCS
4yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATHN, TaK W TOHSATHH,
ABJIIIOINUXCA CUCTEMHBIMU I OTACIIBHBIX IMPEAMCTOB €CCTCCTBCHHO-HAYYHOI'O ITUKJIA.

OOme ecTeCcTBEHHO-HAYYHbIE NOHATHS: HAaydyHBIH (PaKT, TUIIOTE3a, TEOpHSs, 3aKOH,
aHaJlu3,  CHUHTE3,  KIacCUPUKAIUsA,  IEePHUOAMYHOCTh,  HAOINIOJCHHWE,  JIKCIICPUMEHT,
MOJCITUPOBAHUE, U3MEPECHUE, MO/ICIIb, SIBIICHUE.

®dusuka: marepus, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJI, H30TOIIbI,
PaJMOaKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsjl, BEIIECTBO, TeJ0, O0BEM, arperaTHoe
COCTOAHHUE BfIIECTBA, I'as, q)HSI/I‘IGCKI/Ie BCJIMYHHBI, CAUHUIBI U3MCPCHHA, KOCMOC, IIIIAHCTHI,
3831561, ComHIIE.

buonorus: dotocunres, nprxanue, ouocdepa.

l'eorpadus: armocdepa, rumpocdepa, MHUHEpaAIbl, TOPHBIE TOPOJbI, IOJE3HBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XuMHYecKasi peaKius

[lepmognueckuit  3akoH.  Ilepuogmueckas  cucteMa  XMMHYECKHMX  DJIEMEHTOB
. . Menpaeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KalWs, KaJlbLUd MU HMX COEIWHEHUH B COOTBETCTBUU C
MOJIOKEHHEM 2JIeMeHTOB B [lepuoanueckoil cucreMe U CTpPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMUMHMUYECKON CBA3M. THIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THIIA KPHUCTAUIMYECKOW PEHMIETKHM M BHJA XUMHYECKOU
CBSI3H.

Knaccugpukanuss u HOMEHKIATypa HEOPraHMYECKMX BEINECTB (MEXIyHapojaHas u
TpUBHAJbHAsI). XHMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pa3IMYHBIM Kiaccam
HEOPraHMYECKHUX COCIUHECHUM, TCHETUYECKas! CBS3b HEOPraHMYECKUX BEILECTB.

Knaccugukanus XMMHUUYECKUX peakil o pa3In4yHbIM IPU3HAKaM (110 YMCIY U COCTaBY
YYacCTBYIOUIMX B pPEAaKLUU BEIIECTB, N0 TEIUIOBOMY AH(PQEKTy, M0 H3MEHEHUIO CTeleHei
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTUIO KaTajau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKLIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[Tonsitue o ckopoctu xuMHuyeckoi peakuuu. [loHsarue o6 oOpaTHUMbIX U HEOOPAaTUMBIX
XMMHMUYECKUX peakiusax. [IoHATME O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonsatue o
XMMHMYECKOM paBHOBecuU. DakTOpbl, BIUAOIIUE HAa CKOPOCTh XUMHUYECKOW pEaKUMH U
II0JIO)KEHHE XMMHYECKOTO PABHOBECHSI.

OKHCANTENBHO-BOCCTAHOBUTEIIBLHBIE peaxkuuy, JJIEKTPOHHBIN OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIILHON peaxkuuu. CocraBnenune YpaBHEHUN
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKLMI C HCIOJIB30BAHUEM METOJA BJIEKTPOHHOIO
OanaHca.

Teopus 3IE€KTPOIUTUUECKON IUCCOLMALMU. DIIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHM3M JAMCCOLMAlMM BELIECTB C Ppa3JIMYHBIMU BUAAMH XHMHYECKON CBS3H.
Crenenp aucconuanuu. CUIbHbBIE U CI1a0ble 3JEKTPOIUTHI.

Peakiiun MoHHOTO OOMEHa. YCIOBHS MPOTEKAHUS PEeaKUUii MOHHOrO OOMEHa, MOJHbIE U
COKpAIEHHBIE MOHHBIE ypaBHEHHMs peakuuii. CBONCTBA KHUCJIOT, OCHOBAaHUI U COJIEH B CBETE
NPEJCTaBICHUNA 00 DSJIeKTPOJIMTHUECKOW naucconuanuu. KauyecTBeHHBbIE peakIMM Ha HOHBI.
[TonsTHE O THAPONIM3E COTIEM.

XVUMHUYECKUN DKCIEPUMEHT: O3HAKOMIJIEHHE C MOJEISIMM KPUCTAIIIMYECKUX PEIIETOK
HEOPraHMYeCKUX BEIIECTB - METAJUIOB U HEMETAJUIOB (TpaduTa U anmasa), CI0XKHBIX BELIECTB
(xyopua HATpHs); HUCCIEAOBAaHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOM peakuuu OT
BO3/ICUCTBUS pa3IMYHbIX (PAKTOPOB; MCCIIEAOBAHUE HIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB,
mpouecca  AMCCOLMAIMU  KUCJIOT, IIejaoued W cojied  (BO3MOXHO  HCIOJIB30BAaHUE



BUJIEOMATEPUAJIOB); IPOBEACHNUE ONBITOB, WJUIFOCTPUPYIOIIMX IPU3HAKU MPOTEKAaHUs pPeaKLuil
MOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BBIICICHUE Ta3a, OOpa3oBaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIMX MTPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUil (rOpeHue, peakuuu
pa3joKeHUs, COEIUHEHMs); pAcClHO3HABAaHUE HEOPraHWYECKUMX BELIECTB €  I[TOMOUIBIO
KAaueCTBEHHBIX PEAaKLU HA MOHBI; pEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a1a4.

HemeTajuibl 1 MX coeJUHEHHS

OOmiasi xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpPHbIE
crerieHu okucieHus. CTpoeHne W (U3NYECKHE CBOWCTBA NPOCTHIX BEIIECTB - TaJOTCHOB.
XUMHYECKHE CBOWCTBA Ha IpHUMeEpe Xjopa (B3aUMOJEHCTBHE C MeETaulaMd, HEMETasllaMu,
menoyamu).  Xsjopoojgopona. ComsHas KHMCIOTa, XUMHYECKHE CBOWMCTBA, IOJIyY€HUE,
npuMeHeHue. JleiicTBue Xiopa U XJI0poBOJIOpO/ia Ha OpraHu3M YesloBeka. BaxHeire xjopu sl
U UX HaXO0XJEHHE B MIPUPO/IE.

OObmiass xapakrepuctuka 37eMeHTOB VIA-rpynmbel. OcoO€HHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCICHMUS.

Crpoenne u (u3MuUeCKWe CBOMCTBA MPOCTHIX BELIECTB - KHUCIOpPOJA U  CEPBHI.
AnnoTtponHsle MOAU(UKALIMYA KUCIOPOa U cepbl. XUMUYECKHE cBOMcTBa cepbl. CepoBoa0OpO,
CTpoeHue, GU3NYECKUE U XUMUYECKHE cBOMcTBAa. OKCHABI cepbl KaK MPEJICTaBUTENN KUCIOTHBIX
okcuioB. CepHast KHMCIOTa, QU3NYECKHE U XMMHUYECKHE CBOWCTBA (00IIME Kak MpeICTaBUTENs
KJ1acca KUCJOT U crienuduyeckue). XUMUYECKUE PEeaKlny, JIeKal[ie B OCHOBE TPOMBIIIIJIEHHOTO
croco0a ToJrydeHHsI cepHOU KHCIOTHI. [Ipumenenune. Conu CEpHOM KHCIOTHI, KadeCTBEHHAs
peakuusi Ha cynbdar-uoH. HaxoxzaeHue ceppl U €€ COeAMHEHUH B HpHpoje. XUMHUECKOe
3arpsi3HEHUE OKpYXKAlolled cpelbl COCAUHEHMSIMU Cepbl (KUCIOTHBIE MO, 3arps3HEHHe
BO3JlyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeTOTBPALICHHUS.

OO6mrast xapakTtepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCICHHUS.

A3oT, pacpocTpaHeHue B TIpUpoJe, GU3NUECKre U XUMUUeCKHe cBoiicTBa. Kpyrosopor
a3oTa B TMpupoie. AMMUAK, e€ro (¢GuU3NYeCKHe M XHUMHYECKHE CBOICTBA, MOJyuYe€HUE U
npuMmeHenne. Conau aMMOHUS, HX (U3MUECKHE U XHMUYECKHE CBOMCTBA, MpPHUMEHEHUE.
KauecTBeHHast peakiivs Ha MOHBI aMMOHHUA. A30THasl KUCIIOTa, €€ MojydeHue, (pu3nveckue u
XMMHYECKHE CBoiicTBa (OOmIMe Kak TMpeAcTaBUTENs Kiacca KUCIOT U creuuduyeckue).
Hcnonb3oBaHue HUTPATOB W COJIEH aMMOHMS B KayeCTBE MMHEPAIbHBIX YI0OpEHUil.
XUMUYECKOe 3arpsi3HEHUE OKpYKalolell cpelbl COCIUHEHUSMHU a30Ta (KUCIOTHBIC HOXKIM,
3arpsi3HEHUE BO3AyXa, OUBHI U BOJIOEMOB).

docdop, amwtorponHbie Moaudukanuu Gocdopa, GU3NIECKUE U XMMUIECKHE CBOWCTBA.
Oxkcun pocdopa(V) u dochopHas kuciaora, Gpu3udecKkue U XMMUIECKHE CBOWCTBA, MOJTYYCHHE.
Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX YA0OpEHUH.

OO6mas xapaktepuctuka 37meMeHTOB I[VA-rpymmbel. OCOOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHHUSL.

VYrnepon, amioTpomnHble MOIUGUKALMK, PACHpPOCTPAHEHUE B MpHpoje, (PU3NYECKHE U
XUMHUYECKUe cBoiicTBa. Ancop6buus. Kpyrosopot yrinepona B mpupoae. OKcuasl yriepoaa, ux
¢busznueckue W XUMHYECKHE CBOICTBa, JICWCTBUE HA JKUBbIE OpPraHU3MBI, TOJIy4YEHHE U
IpUMEHEeHHe. DKOJOrMyeckue mpoOieMbl, cBs3aHHble C okcuaoM yriuepona(lV); rumoresa
rJ100aJIbHOTO TMOTETJICHNsI KIMMAaTa; MapHUKOBBIM 3¢ ¢eKkT. YroapHas KUCIOTa M €€ COJH, UX
¢u3nyeckue M XMMHUYECKUE CBOWCTBA, MOJy4YeHHE U NpuMeHeHHe. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbl. Mcnonb3oBaHue kapOoOHATOB B OBITY, MEAMLUHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

IlepBoHauanbHble MOHATHA 00 OPraHMYECKMX BEIIECTBAX KAK O COEIMHEHMAX Yriepoja
(MeraH, 9TaH, STWJIEH, aleTWIEH, ATaHOJ, TIJIMIEpUH, YKCyCHas Kuciora). VX cocraB u
xuMudeckoe crpoeHue. [loHATHe O OMOJIOTHYECKM BaXKHBIX BEIIECTBAX: JKUpPax, Oenkax,
yIJI€BOJAX - M HX POJM B JKU3HU 4YEJIOBEKAa. MarepualbHOE E€AMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHM.



Kpemuuii, ero ¢usmuyeckne M XHMUYECKHE CBOWMCTBA, IOJYYEHHWE M IPUMEHEHHE.
Coenunenuss kpemHus B mpupoae. OOmwue mnpexacraBieHuss o0 okcume kpemaus(IV) u
KpeMHUEeBO# kucioTe. CHIMKATHI, UX KCIIOJIb30BaHUE B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH.
Baxueiimne ctpouTenbHble MaTepualbl: KEpaMHKa, CTEKJIO, IIEMEHT, OETOH, Xeye300€TOH.
[TpoGnembl 6€30MMaCHOTO UCIIOIB30BAHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IIOBCETHEBHOM KU3HU.

XVWMUYECKUH HIKCIEPUMEHT: M3ydeHHEe OOpa3IOB HEOPTaHWYECKHX BEIISCTB, CBOWCTB
COJISTHOM KHUCJIOTHI; TMPOBEACHUE KAYECTBEHHBIX PEaKUUi Ha XJIOPUI-HOHBI U HAOIIOJIeHUE
MPU3HAKOB WX TNPOTEKAHUS; OIBITHI, OTpaKaromwue (QU3nMUecKkne W XUMHUYECKHE CBOMCTBA
raJIOreHOB U UX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BUACOMATEPHATIOB); O3HAKOMIICHHE C
oOpa3iaMu XJIOpHI0B (TaJOreHHUIOB); O3HAKOMIICHHE C O00pa3lamMH cepbl U €€ COCTUHEHUSIMHU
(BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUAIIOB); HAOIIOJCHUE TpoIlecca OOyriIMBaHUS caxapa
MOJT JACHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI; W3YyYEHHE XHMHUYECKHX CBOMCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEJCHUE KAaYECTBEHHOW peakluuu Ha Cyib(paT-uOH U
HaOMIOZICHUE TIpU3HAKa €€ MPOTEKaHMs; O3HAKOMJIEHHWE C (M3MUYECKMMHU CBOWCTBAMH a30Ta,
dbochopa m uX coenvHEHHMH (BO3MOXHO HCIIOJIB30BAHHE BHJICOMATEPUATIOB), OO0Opa3aMu
a30THBIX W (OochOPHBIX yIOOpEHMI; TOJydeHHe, cCOoOMpaHWe, paclo3HABaHWE U H3yUEHUE
CBOWCTB aMMMaKa; MPOBEACHHE KAYECTBEHHBIX PEaKIUii Ha MOH aMMOHHUS M (ocdaT-uoH U
M3y4YeHUEe MPU3HAKOB MX MPOTEKAHUs, B3aMMOJICUCTBHE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI
C Me/Ibi0 (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPHAIIOB); U3YYCHUE MOJIECTCH KPUCTAITUHISCKUX
peméTok anMasa, rpadurta, QymiepeHa; 03HaKOMIICHHE C TIPOIIECCOM aICOPOIMH PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHMBOTasa; TMOJIydeHHUEe, COOMpaHue,
pacro3HaBaHUE U U3yYEHUE CBOMCTB YIJICKUCIIOTO rasa; MpOBEIeHNE KaYeCTBEHHBIX peaKIIuii Ha
KapOOHAT- W CHUJMKAT-UOHBI W M3YyUYCHHE TMPU3HAKOB WX TMPOTEKAHUS; O3HAKOMJICHUE C
MPOAYKUHEH CWIMKATHOM MNPOMBIIIEHHOCTH; PEIIEHHE SKCIEPUMEHTAIBHBIX 33Jad M0 TeMe
«BaxHelmue HeMeTauIbl U UX COSAUHEHUS.

MeTaJuibl M X COCIMHEHUS

OOmiass XxapakTepUCTUKA XHMHYECKUX DJJIEMEHTOB - METaUIOB Ha OCHOBAaHMM UX
noJjioxkeHud B [lepuoandeckoi cucreMe xumuueckux anemMentoB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMuecKkass CBsSI3b M METAJUIMYECKas KpHUCTAIIMYECKas
peméTka. ONEKTPOXUMUYECKUN pAJl HalpsHKeHUH MeTaioB. Du3znueckue M XUMHUUYECKHE
cBoiicTBa MeTtaiioB. O01ue crnocoObl moixydeHus mMetaioB. [loHsTHEe 0 KOPPO3UM METALIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CriiaBel (CTaib, YyI'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIIILICHHOCTH.

[llenounsle MeTauibl: MojoxeHue B Ilepuonnueckoil cucreMe XHUMHYECKUX AJIEMEHTOB
J. 1. MeHnpaeneeBa; cTpoeHHE UX aTOMOB; HaX0XkJeHHUE B npupoje. Gusndyeckne 1 XuMHUUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COEIMHEHUM.

[[lenouHo3emenbHbIE METAUIbl MAarHuii W KajupUuid: noJsioxkeHue B Ilepuoamueckoit
cucrteMe xumuueckux siemeHToB JI. M. MenneneeBa; CTpoe€HHE UX aTOMOB; HAxOXKJIEHUE B
npupoje. Gusnyeckne U XMMUYECKUE CBOMCTBA MarHus M Kajablusd. BaxHelline coelMHEHUs
KanpIus (OKCH]I, TUAPOKCU, coyn). JKECTKOCTD BOJBI M CIOCOOBI €€ yCTpaHEeHHUS.

AmoMunuii: nonoxenue B Ilepmoanueckoil cucTeMe XMMHMUYECKHX 3JIEMEHTOB
J. . MenneneeBa; CTpO€HHE aTOMa; HaXOXAEHHE B npupoje. Pu3NuecKue U XUMUYECKUE
CBOICTBa amoMuHUsA. AMGOTEpHBIE CBOICTBA OKCUIA U THAPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepmoanueckoil cucTreMe  XMMHUUYECKHX  DIIEMEHTOB
J. . MenneneeBa; CTpO€HHE aTOMa; HaXOXAEHHE B npupoje. Pu3nuecKue U XUMUYECKUE
cBoiicTBa xene3a. Okcunpl, ruapokcuabl u comu xkeneza(ll) u sxenesa(Ill), ux cocras, cBoiicTBa
U MOJTYy4YECHHE.

XUMUYECKUH DKCIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMH METajjloB U CIUIaBOB, UX
(U3MYECKUMU CBOWCTBAMHU; W3y4CHHE pPE3yJbTaTOB KOPPO3WU METAIOB  (BO3MOXHO
MCIO0JIb30BaHNE BUEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHA KAlIbLIUA U HATPUS
C BOJIOH (BO3MOYKHO HCITIOJIb30BAHKE BHICOMATEPUATIOB); UCCIEAOBAHUE CBONUCTB KECTKOW BOIBI;



Ipolecca TOPEHMsI JKeje3a B KUCIOPOoJE (BO3MOXHO MCIIOJIb30BAaHUE BHUAEOMATEPUATIOB);
IIPU3HAKOB IIPOTEKAHUsI KAUYECTBEHHBIX PEAKLIUN HAa NOHBI (MarHus, Kajablus, aIFOMUHNUS, IUHKA,
wene3a(ll) u xenesa(Ill), meau(Il)); naGmogeHne M omucaHue MPOLIECCOB OKPAIIWBAHUS
IUJaMEHM MOHAMU HATpHsl, Kajdus M KajlbLKsg (BO3MOXHO MCIIOJIb30BaHUE BUIAECOMATEPUAIIOB);
uccieoBanue aM(pOTEpPHBIX CBONCTB T'MIPOKCHIA IIOMUHUS M TUIAPOKCHJA IIMHKA; pEHICHUE
9KCIEPUMEHTAJIbHBIX 337a4 10 TeMe «BakHelne MeTaulbl U UX COSAUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

HoBeie marepuansl 1 TexHOJIOTMU. BemiecTBa 1 marepuanbl B NMOBCEAHEBHOW KU3HU
4esloBeKa. XUMUS U 3/10pOBbe. bezonacHoe MCoIb30BaHUE BELECTB U XMMHUYECKUX peakluil B
obiTy. IlepBas momomb MpH XUMHUYECKHX OXKOTrax W OTpaBiieHUsX. OCHOBBI IKOJOTHUECKOU
rpaMOTHOCTU. XHMMHYECKOE 3arpsi3HEHUE OKpyKarollell cpeapl (MpeaenbHas J0IycTuMas
koHueHTpauus BeuiecTs - [1/IK). Poibs Xxumuu B perennn 5K010ruueckux npoosiem.

[IpupoaHble UICTOYHUKH YTIIEBOAOPOJOB (yroJib, IPUPOIHBIN ra3, HEPTh), MPOIYKTHl UX
nepepaboTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH.

XUMUYECKUN OSKCIEPUMEHT: U3ydeHue oO0pas3loB MaTepHalioB (CTEKIO, CIUIaBbI
METaJJIOB, MOJIMMEPHbIE MaTepUabl).

Me:xnpeameTHble CBSI3U

Peanu3anus MeXnpeIMETHBIX CBA3EH MPU U3YYEHUH XMMHUU B 9 KJIacce OCYILECTBIISIETCS
Yyepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUH, Tak M MOHSATHH,
SIBJISIFOIIUXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAay4yHbIe TOHATHUS: HAay4dHbIM (hakT, TUMOTE3a, 3aKOH, TEOpPHUs,
aHaJlu3,  CHUHTE3,  KiIacCUpHUKanus,  MEepUOJUYHOCTb,  HAOIIOJEHHE,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEITb, SIBJICHHUE, TAPHUKOBBIN 2(PPEKT, TEXHOJIOTHSI, MaTEPUAIIBI.

®usnka: maTtepus, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUJ, HW30TOIBI,
PaaOaKTUBHOCTh, MOJIEKYJA, DJJIEKTPUYECKHM 3apsAll, NPOBOJHUKH, IOIYIPOBOJHHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEMETKa, CIUIaBbl, (U3MUECKHUE BEIHYUHBL,
€AVHUIBI U3MEPEHUS, KOCMUUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE€3/b1, COHIIE.

buonorust: porocunTes, apixanue, Ouocdepa, dIKOCUCTEMa, MUHEpAIbHBIC YIOOpEHHUSI,
MHKPO3JIEMEHThI, MAKPO3JIEMEHTBI, IUTATEJIbHBIE BELIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpallbl, TOpPHbIE TMOPOJBI, IOJIE3HbIE
HCKONaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3YNbTaThl OCBOEHHS MPOrpaMMBbl OCHOBHOTO oOImiero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0/1¢ 00y4YeHHS XMMHHU B €MHCTBE y4eOHOW M BOCIHMTATEILHON AEATEIBHOCTH
Opranu3anud B COOTBETCTBUM C TPAIWIMOHHBIMA POCCUHCKUMH COLMOKYIBTYPHBIMH U
TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPHUHATHIMH B OOIIECTBE NpPaBWIAMH M HOpPMaMH
MOBEJICHUsI M CIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUsS, CAMOPA3BHTHS W COIUAIU3AINH
00yJaromuxcs.

B pesymprare u3ydeHHs XUMUU Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHusA Y
obyuarorierocst OynyT chopMUPOBaHbI CJIeYIOIIHE JUYHOCTHbIE Pe3yJabTAThI:

1) rpamIaHCKOro BOCIMTAHUSA:

MPEJCTAaBICHUS O COLUMAIBHBIX HOPMax M TPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHBE, KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B 0OLIECTBEHHO TI0JIE3HOH,
y4eOHO-UCCIEI0BATEIbCKOM, TBOPYECKOW WM JPYTHX BHIAX JAEATEIBHOCTH; T'OTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPHU BBIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3ajad,
BBITIOJTHEHUN XHMHUYECKHX OKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IIPOCKTOB, CTPEMIICHHS K
B3aMMOTIOHMMAHHIO W B3aUMOIIOMOIIM B TIPOIIECCEe ATOW y4eOHOW IesSTeThbHOCTH,; TOTOBHOCTH
OIICHUBATh CBOE IIOBEIEHHE M TIOCTYIKM CBOHMX TOBApUIIEH C TIO3WIIMU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHHS MTOCIIEICTBHIA MOCTYITKOB;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIBTYpHOMY, HCTOPUYECKOMY H
HAayyHOMY HacJleIui0, TOHWMaHUs 3HAUY€HUs XUMHUYECKOW HayKH B JKU3HH COBPEMEHHOIO
o01ecTBa, COCOOHOCTH BJIAJECTh JOCTOBEPHOM MH(POPMAIMEH O MEPEIOBBIX TOCTHXKCHHUSAX H
OTKPBITHSIX MUPOBOM M OTEUYECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00
YCTPOUCTBE MUPA K OOIIIECTBA;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- MHPOBO33PEHUYECKUX TMPEJCTABICHUA O BEIIECTBE U XUMHYECKONH peakluu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKd M COCTaBJISIOLUIUX OCHOBY IS
MOHUMAaHMS  CYIIHOCTM HAy4yHOM  KapTUHBI MHpa; TMpeACTaBleHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SX YEJIOBEKa C MPUPOJHON Cpenoid, 0 posin
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

- M03HABaTEJbHBIX MOTHBOB, HAIPABIIEHHBIX HA MOJIyY€HHE HOBBIX 3HAHUN MO XHWMHUHU,
HEOOXOIUMBIX JJIs1 O0BSICHEHHS HA0II0IaeMBIX MPOLIECCOB U SBJICHUM;

- TI03HABATENIbHOM, MHPOPMAIIMOHHON U YUTATEIBCKOM KyIbTYphI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENIbHOM PabOThl ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypol, AOCTYIHBIMHU
TEXHUYECKUMU CPECTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

- UHTepeca K 00y4eHUIO ¥ TTO3HAHUIO, JTIF0O03HATENBHOCTH, TOTOBHOCTH M CLIOCOOHOCTH K
camM000pa3oBaHUIO0, IPOEKTHOW M HCCIEAOBATEIbCKOM NEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIMpPaBJICHHOCTH U YPOBHS O0y4YeHHUsI B IajbHEHIIEM;

4) popMHupPOBaHHSA KYJbTYPHI 310POBbS:

OCO3HAHMS LIEHHOCTH JU3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO,
YCTaHOBKHM Ha 3J0pOBBI 00pa3 >KW3HU, OCO3HAHMS TOCIEACTBHA M HENPUSTHUS BPEIHBIX
NpUBbIYEK (YHIOTpEOJIEHUS aJKOTOJIsl, HApPKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOJIOJCHUS
mpaBuyl 0€30MacHOCTH MPH OOpAIlEHUH C XMUMHYECKUMH BEIIECTBAMU B OBITY U peallbHOMN
KU3HU;

5) Tpy10BOro BOCIUTAHUA:

- HHTepeca K NPaKTUYECKOMY M3Yy4YEHHIO Npodeccuil M Tpyaa pa3IMyHOrO poja,
yBOKEHHE K TpYyAy M pe3ylbTaTaM TPYAOBOH JEATENbHOCTH, B TOM YHCIE€ Ha OCHOBE
MPUMEHEHHsI TPEIMETHBIX 3HAHUH 10 XWMHH, OCO3HAHHOTO BHIOOpPA WHAMBUIYATHHOM



TPACKTOPUU TMPOJIOJDKEHUST 00pa30BaHUs ¢ YYETOM JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMHH, 0OIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEI;

- ycrenHo# mpoeCCHOHANBHON ASITETFHOCTH U Pa3BUTHS HEOOXOUMBIX YMCHHIA,

-TOTOBHOCTbH Q/IalITUPOBATHLCS B IPO(ECCHOHATBLHON CPE/IE;

6) IKOJIOrM4eCKOro BOCIIUTAHUSI:

- 9KOJIOTMYECKH 11e71eCO00pa3HOr0 OTHOIIEHUS K MPHUPOJE KaK MCTOYHHKY KU3HH Ha
3emiie, OCHOBE €€ CyIeCTBOBaHUSA, MOHUMAHMs IIEHHOCTH 3JI0POBOTO M 0€30macHoro oodpasa
KU3HU, OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (HU3UYCCKOMY H IICUXHYECKOMY
3JI0POBBIO, OCO3HAHUS IICHHOCTH COOIOJCHHS TMPaBWJI OE30MaCHOTO TMOBEICHHS MPU padboTe ¢
BEILIECTBAMHU, a TAKXKE B CUTYaAllUSIX, YIPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

- CIOCOOHOCTH TPUMEHSTH 3HAHUS, MOJIydaeMbIe NMPU M3YYCHHH XUMHH, JJI PEUICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOJHOW CPENON, MOBBILICHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYpbI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM U MyTed UX pelieHus
MOCPEJCTBOM METOJIOB XUMUH;

- DKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJCTBOBAThCA MM B TO3HABaTEIHHOM,
KOMMYHUKATUBHOM U COIIMAJILHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MerampeaMeTHBIX PE3YNIBTaTOB BBIACISAIOT 3HAYUMBIE IS (DOPMHUPOBAHUS
MHPOBO33PEHHS OOIICHAYYHBIC MOHITHS (3aKOH, TEOpHUs, NMPHUHITUI, TUMOTE3a, (PaKT, cucTema,
MPOIIECC, SKCIEPUMEHT H Jp.), KOTOPbIE HCIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMETax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (JOPMHUPOBATH MPEACTABICHUE O
[IETTIOCTHOW HAay4YHOW KapTHWHE MHpA, U yYHHUBEpPCaJbHBbIC ydeOHBbIC NEHCTBHS (TIO3HABaTEIbHBIC,
KOMMYHUKATHUBHBIE, PETYIATHBHBIE), KOTOPhIE 00eCIeunBaroT (POPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIPHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOH JACATEIHHOCTH.

MeramnpeaMeTHBIE pe3ylbTaThl OCBOCHHS 00pa30BaTEIbHON MPOTpaMMbl 10 XUMHUU
OTPaKAIOT OBJIAJICHUE YHUBEPCATLHBIMU MTO3HABATEIHHBIMH JICUCTBUSIMH, B TOM UHCJIE:

1) 62a30BBLIMM JIOTHYECKHMMM AeHCTBUSIMM:

- YMEHHEM HCIIOJIb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUICHUS] TP OCBOCHHHM 3HAHMM:
pacKpbhIBaTh CMBICT XUMHYECKHX TOHSTHH (BBIACIATH HMX  XapaKTepHbIE MPHU3HAKH,
YCTaHaBJIWBATh B3aMMOCBS3b C JIPYTUMH TIOHSITHIMH), UCIIOJIB30BATh MOHATHS JUIsl OOBICHEHUS
OT/ACNBHBIX (PAKTOB M SBJICHUH; BbIOMpATh OCHOBAaHUS W KPUTEPUHU I KiacCcU(UKAIIUN
XUMHUYECKUX BEIICCTB U XMMUYCCKUX PEAKIIMi; YCTaHABINBATh MPUIMHHO-CIICACTBEHHBIE CBSI3U
MEXy 00BEKTaMH U3Yy4EHHUS; CTPOUTD JIOTUUECKHE PACCYKICHHs (MHAYKTHUBHBIC, ICTyKTHBHBIC,
10 aHAJIOTHUH);

- JIeTIaTh BBIBOJIbI U 3aKITFOUCHUS;

- yYMEHHEM TpPUMEHSITh B TMpollecce TO3HAHUS TMOHATUA (TMpPEeAMETHBIE U
MeTanpeaMeTHbIE), CHMBOJMYECKUE (3HAKOBBIE) MOJETH, HCIOJIb3yeMble B  XUMUH,
peoOpa3oBhIBATh IMIMPOKO MPUMEHSIEMbIC B XUMHH MOJICIBHBIC TIPEACTABICHUS - XUMUYECKUMA
3HaK (CHMBOJI JJIEMEHTA), XHUMH4YecKas (opMyna U ypaBHEHHE XUMHUYECKOW pEaKkIuu - MpU
penieHnn yueOHO-TI03HaBaTeNbHBIX 3a/1a4;

- C Y4yé€TOM JTUX MOJIEIbHBIX TMPEACTABICHUN BBIABISATH U XapaKT€pU30BaTh
CYIIECTBEHHbIE MPHU3HAKA H3Y4aeMbIX OOBEKTOB - XHMHUYECKUX BEIIECTB U XHUMHYECKHX
peaxiuii; BBISIBISTH OOIINE 3aKOHOMEPHOCTH, IPUUNHHO-CIIEACTBEHHBIE CBSI3U U TMTPOTHUBOPEUHS
B M3y4aeMbIX MPOLECCaX U SIBJICHUSIX;

- Ipeaaratb KpUTEPUHU IS BBISIBJICHUS ATUX 3aKOHOMEPHOCTEN U TPOTUBOPEUUI;

- CaMOCTOATENBHO BBIOMPATH CIIOCO0 peleHus: yueOHOU 3aaun (CpaBHUBATh HECKOIBKO
BApUAHTOB pEIIEHUS, BbIOUpaTh HauWOoliee TMOAXOMANIUN ¢ Y4ETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHEB);



2) 0a30BBIMH HCCJIEI0BATEIbCKUMHU /1e/iCTBUAMMU:

- YMEHHEM HCI0JIb30BaTh MOCTABJICHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHMUS, a
TAaK)K€ B KauyeCTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO TMPOBEPKE MPABHILHOCTU
BBICKa3bIBAEMbBIX CYXJICHUN;

- TMPUOOpPETEHHNE OMBITa N0 TUIAHUPOBAHUIO, OPraHU3allMU U MPOBEACHUIO YICHUUYCCKUX
AKCIIEPUMEHTOB: YMEHHUE HAOIIOAAaTh 3a X0JIOM IPOIIecca, CAaMOCTOSATEIBLHO MTPOTHO3UPOBATH €r0
pe3ynbrat, (GopMyIupoBaTh OOOOIICHWS W BBIBOJBI IO pe3ylibTaTaM IPOBEAEHHOTO OIIBITA,
HCCTIE0BaHUs, COCTABIATH OTUET O MPOACTIaHHOM padoTe;

3) pa6otoii c undgopmanueii:

- YMEHHEM BBIOMPATh, aHATM3UPOBATH M HHTEPIPETHPOBATH WHPOPMAITUIO PA3ITHYHBIX
BUIOB M (GOpPM MPEACTaBICHUS, MOJIYYaeMYyH) U3 Pa3HBIX HMCTOYHHKOB (HAYyYHO-TIOMYJISIpHAS
IuTepaTypa XMMHUECKOTO COJIepKaHusl, CIIpaBOYHbIE TOcOOus, pecypchl HTepHeTa);

- KPUTHUYECKHU OI[EHUBATH MPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HH(DOPMAIIUIO;

- yYMEHHEM TMPUMEHSTh pa3IMYHbIE METOJbl U 3alpoChl MpPU TIOUCKE U OTOOpE
nHQOPMAIIMA W COOTBETCTBYIONIMX JIAHHBIX, HEOOXOJUMBIX JIJIS BBIMIOJIHCHUS YYCOHBIX W
MMO3HABATENBHBIX 3371a4 ONPEEIEHHOTO THIIA;

- MPUOOPETEHUE OMbITA B 00JIACTH UCIIOJIH30BaAHUS WH(DOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBIIAJICHUE KYJIBTYPOH aKTUBHOTO MCIIOJh30BAHMS PA3IMUYHBIX TOMCKOBBIX CHCTEM;

- CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAJBHYIO (OpMY MpeAcTaBlieHUus HHPOpMalUU H
WJUTFOCTPUPOBATH PeIllaeMble 3a/1a4l HECIOKHBIMU CXEMaMU, THarpaMMaMu, IpyruMu opmamMu
rpaguKud U UX KOMOWHAITUSIMU,

- YMEHHMEM HCIOJIb30BaTh U aHAIM3UPOBATh B Mpollecce yueOHOM M MCCIeI0BaTEIbCKOM
NESTETHFHOCTH WH(OPMAIIIO O BIUSHUH MPOMBIIIJIEHHOCTH, CEJIbCKOTO X035HUCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOUIel MPUPOTHON CPEBI;

4) yHuBepCATbHBIMUA KOMMYHUKATUBHBIMHU A1eHCTBUSAMMU

- YMEHHEM 3aJaBaTh BOMPOCH (B XOJ€ AMAJIOTa W/WIM JUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBIMIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

- mpuoOpeTeHue OmbITa MPE3EHTAUU PEe3YyIbTATOB BBIMIOJHEHUS XHUMHYECKOTO
JKCIepUMEHTa (J1abopaTOPHOrO ONBITA, JIAOOPaTOPHOW pPadOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

- 3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEpCTHHKAMU I[I03HABATEIBHOW H
UCCIIEIOBATENIbCKONW JEATEIbHOCTH MpPU PELICHUH BO3HHUKAIOMIMX MpoOiieM Ha OCHOBe yuyéTa
oOLIMX HMHTEPECOB W COIJIAaCOBaHMS MO3UIUN (0OCYXIeHHs, 0OMEH MHEHHSIMH, «MO3TOBbBIE
LITYPMbI», KOOPJMHALIMSI COBMECTHBIX IEHCTBUIL, OMpe/elieHne KpUTEPUEB M0 OIL[EHKE KayecTBa
BBIMOJHCHHON pabOThI U 1Ip.);

5) yHuBepcaJbHBIMU PeryJISTUBHBIMH JeHCTBUSIMMU :

- YMEHHEM CaMOCTOSITeJIbHO OMpeAeNsiTh e JeSITeNbHOCTH, IUIaHUPOBATb,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO AEATEIHHOCTD,
BbIOMpaTh Hambosee >PQPeKTHUBHBIE CIOCOOBI pelieHus y4eOHbIX M TO3HaBaTENbHBIX 3aj]ad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alIrOpUTM JEHCTBUN MpHU
BBITIOJIHEHUH 3a/laHuil C y4€TOM TMOJyUYeHHs HOBBIX 3HAHUM 00 H3ydyaeMbIX OOBEKTax -
BEII[ECTBAX U PEAKIIHIX; OIICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTaTa 3asBICHHO 11eTH;

- YMEHHEM HCMOJb30BaTh M AaHAIU3UPOBATh KOHTEKCTHI, MpeasiaraéMbleé B YCIOBHH
3aJlaHuH.

HNPEAMETHBIE PE3YJIBTATbBI
B cocrtaBe mnpeaMeTHBIX pe3yAbTaTOB IO OCBOCHHIO OO0S3aTENBHOIO COAEpIKaHUs,

YCTaHOBJICHHOTO JaHHOW NpUMEpHOW paloueil mporpamMMoi, BBIACISAIOT: OCBOCHHBIE
oOyJarolMMHUCsT Hay4yHble 3HAHUS, YMEHUS M CIOCOObI JieiicTBUi, cnenuduyeckue s



Hpe[[MeTHOfI O6JIaCTI/I «XI/IMI/HI», BUJbl JACATCIBHOCTU IO ITOJYYCHHIO HOBOI'O 3HAHUA, CIro
MHTEPIpPETANH, TPE0OPa30BaHUIO U IPUMEHEHHUIO B PA3INYHBIX YIEOHBIX U HOBBIX CHUTYALIUAX.

[IpenmetHbie  pe3yabTaThl TMPEACTABICHBI 1O ToAaM OOy4YeHHS M OTPAXKAIOT
c(hOPMUPOBAHHOCTH Y OOYUAIOIITUXCS CICTYIONINX YMECHHIA:

8 KJIACC

- packpbiBaTh CMBIC]I OCHOBHBIX XMMHUYECKHMX IOHATHUN: aTOM, MOJIEKYJa, XUMUYECKUN
AJIEMEHT, IPOCTOE BEILIECTBO, CJOXHOE BEILIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAas),
BAJICHTHOCTh, OTHOCUTEJbHAsI aTOMHAsl U MOJIEKYJIIpHas mMacca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl JI0JIsl XUMUYECKOTO 3JEMEHTa B COEJAMHEHUU, MOJIPHBIA OOBEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATENIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl
peakuusi, Ki1accuukanus peakuuil: peaklUd COEIMHEHUs, PEeaKlUu pas3JIoKEHUs, peaKuu
3aMelleHus], peakiui 0OMEeHa, 3K30- U HJIO0TEPMHUUECKUE pPEeaKlnu; TEMJI0BOU d3PPEKT peakiuu;
SJIpO aTOMa, AJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTallb, paJlyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HENOJIsipHasl KOBaJIEHTHasl CBsI3b, MOHHAs CBs3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBasi J10J1s1 BelleCTBa (MPOLIEHTHAs! KOHIIEHTPAlMsl) B pacTBOPE;

- WJUTIOCTPHUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHSATHA W TPUMEHSATH 3TH
MTOHATHS IPU ONMCAHUU BEIICCTB U X MIPEBPAICHHIA;

- HCIIOJIb30BAaTh XHWMHUYECKYIO CHUMBOJIMKY ISl COCTaBieHHMs (OpMyN BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIHII;

- OMpENeNATh BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHMSIX; CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUX; MPUHAAIEKHOCT BEIIECTB K ONPEACIEHHOMY
KJIacCy COeauHEHWH 1o (opmyrnaMm; BUI XHMHUYECKOW CBs3W (KOBAJICHTHAs M HWOHHAs) B
HEOPraHNMYECKUX COCIUHEHUSIX;

- packpbiBaTh cmbici Ilepuomuueckoro 3akona J[. M. MengeneeBa: JeMOHCTPpUPOBATH
MMOHUMAaHKE NMEePUOIUUYECKON 3aBUCIMOCTH CBOICTB XUMUYECKUX IEMEHTOB OT UX MOJIOKEHUS B
[leproguueckoil cucTeMe; 3aKOHOB COXpPAaHEHHUs] MAacChl BEIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YUE€HHUS, 3aKOHA ABOTAJIpO; ONMUCKHIBATh U XapaKTepHU30BaTh TAOIHMUHYIO
dopmy Ileproguueckoid CHCTEMbl XHUMHYECKHUX 3JEMEHTOB: pPa3idyaTh MOHSTHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mo6oynas noarpynna (b-rpymma)», mansie U OOJBIITHE TEPUOIHI,
COOTHOCHUTh 0003HaueHUs, KOTOpble wuMewTcs B Tabmuue «llepuoanueckas cucrema
xumuueckux snemeHtoB J[. WM. MenzgeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMMYECKHUX DJJIEMEHTOB (CocTaB U 3apsii sapa, oOmiee YUCIO DSIEKTPOHOB U
pacnpezenieHue uX Mo JIEKTPOHHBIM CIIOSIM);

- KJIacCU(PUIIMPOBATH XUMUYECKHE DJIEMEHThI; HEOPraHUYECKHE BEUIECTBA; XUMUYECKUE
peakiuu (Mo YUCIy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKLUU BEUIECTB, M0 TEIJIOBOMY 3D (deKTy);

- XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMYHBIX
KJIaCCOB, TOJTBEPKJasi OMHCAHHE MPUMEPAMH MOJIEKYISPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKLIU;

- MPOTHO3MPOBATh CBOICTBA BEUIECTB B 3aBUCHUMOCTU OT HUX KauyeCTBEHHOTO COCTaBa;
BO3MOHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALLIEHUI B pa3TUYHBIX YCIOBUSX;

- BBIYMCIIATh OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB; MacCOBYIO
JIOJI0 XUMHUYECKOTo 3JIeMeHTa Mo (op- Myle COEJUHEHHUS; MAacCOBYIO JOJIO BEIIEeCTBA B
pacTBOpE; MPOBOIUTH PACUETHI 10 YPABHEHUIO XMMHUECKON peaklny;

- MPUMEHITh OCHOBHBIE OTEpAIlMM MBICITUTEILHON NEATEIBHOCTH - aHAIM3 U CHHTE3,

CpaBHCHHC, O606H_ICHI/Ie, CHUCTEMATHU3aluLo, Knaccn@nxaun}o, BBISBJICHUC
MPUYNHHO-CJICACTBCHHBIX CBsA3EH - s N3Yy4YCHUA CBOMCTB BEIIECTB U XHUMHYSCKUX peaKL[PIfI;
CCTCCTBCHHO-HAYYHBIC MCTOAbl IIO3HAHUA - Ha6.HIOILCHI/Ie, U3MEpCHHUEC, MOACIUPOBAHHUC,

HKCTIEPUMEHT (peaJIbHbIA U MBICICHHBIH);
- CclenoBaTh IpaBWJaM IOJIb30BaHMS XUMHUUECKOM Tmocyaod U 1abopaTOpHBIM
o0opyJIoBaHHEM, a TakXke INpaBuUiIaM OOpalleHHs C BElIeCTBAMU B COOTBETCTBUU C



MHCTPYKLIHUSMHU TIO BBINOJHEHHIO Ja0OpPAaTOPHBIX XMMHYECKUX OIBITOB MO TMOJYYECHUIO |
cOOMpaHIo Ta3000pa3HBIX BELIECTB (BOAOPOJAA U KUCIOPOAA), MPUTOTOBJICHUIO PAaCTBOPOB C
ONpPENENIEHHON MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH M IMPOBOJIUTH
XMMHMUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT € MOMOUIBIO
MHIUKATOPOB (JIakKMYcC, heHOI(TaNenH, METUIIOPAHK H JP.).

9 KJIACC

- pacKpblBaTh CMBICI OCHOBHBIX XMMUYECKUX IMOHSITUNA: XUMHUUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, aHUOH, IPOCTOE€ BELIECTBO, CJOKHOE BELIECTBO, BaJEHTHOCTbD,
AJIEKTPOOTPHULATENILHOCTb, CTENEHb OKUCICHMS, XWMHUYECKash peakius, XUMHUYECKas CBS3b,
TEIJIOBOM APQPEKT peakinH, MOJb, MOJISIPHBIA 00BEM, PACTBOP; MEKTPOJUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs] TUCCOLIMAIUS, PEaKIUUd HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, oOpaTUMble U HeoOpaTUMblE peakluu, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peakuuy, OKHCIUTENb, BOCCTAHOBHUTEIb, OKHCICHHE M BOCCTAaHOBJIEHUE, AJUIOTPOIHS,
aM(pOTEepHOCTh, XUMUYECKasI CBS3b (KOBAJIEHTHAs, MOHHAs, METAJJIMYECKas), KpUCTaUINYecKas
pemérka, KOppo3us METaJIOB, CIUIaBbl; CKOPOCTh XUMHYECKOM peakuuu, MpeaeabHO
nomyctumas konuentpanus (I1/1K) Bemectsa;

- WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUN M NPUMEHSATH 3TH
MOHSTHS TIPU ONMMCAHUU BEIIECTB U UX MPEBPAICHHUI;

- HCIIOJIb30BAaTh XHWMHUYECKYIO CHUMBOJIMKY ISl COCTaBieHHMs (OpMyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

- ONpEeNensaTh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XUMHUYECKHX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa; INPUHANICKHOCTh BEILNECTB K ONPEACIEHHOMY KIIACCy
COEMHEHUH 1Mo (GopMysiaM; BUA XMMHUUYECKON CBS3U (KOBAJICHTHAs, MOHHAs, METaJUIMYECKasl) B
HEOPraHWYeCKUX COEAMHEHMSX; 3apsii MOHA IO XMMHMYECKOW (opMmylie; XapakTep cpenbl B
BOJHBIX pAacTBOPAaX HEOPraHWYECKUX COCAMHEHMM, THUIl KPUCTAJUIMYECKOM  PEIIETKU
KOHKPETHOTO BELIECTBaA;

- packpbiBaTh cMmbica [lepuonnueckoro 3akona [[. . MenaeneeBa u J€MOHCTPUPOBATH
€ro MOHUMaHue: ONUCHIBATh M XapaKTepu3oBaTh TabinuHyto ¢opmy Ilepnoanyeckoit cucremsl
XUMUYECKHUX JIEMEHTOB: pa3jMyaTh MOHATUA «IJaBHas moArpymnna (A-rpynmna)» v «moOoudHas
noarpynna (b-rpynma)», manble ¥ OoJblIME NEPUOJBI; COOTHOCUTh O0O3HAYEHHUS, KOTOpbIE
HUMEIOTCS. B MEPUOJMUECKOM Talnuile, ¢ YUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi A1pa, o0llee YnUCiIo JIEKTPOHOB U PacHpeeseHue uxX
I10 JIEKTPOHHBIM CJI05IM); OOBACHATH 00LI1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHUH B IIpelenax MajblX IEPUOJOB U IJIABHBIX MOATPYII C Y4ETOM CTPOEHHS UX
aTOMOB;

- KJaccu(UIMPOBATh XMMHUYECKHE 3JIEMEHThI; HEOPraHWYECKHE BEILECTBA; XUMHUECKHUE
peakuuu (MO YUCIY M COCTAaBY y4acCTBYIOUIMX B PEAKIMU BEILECTB, [0 TEIIOBOMY 3¢ dekry, mo
M3MEHEHHIO CTENICHEH OKUCIICHUS XUMUUECKUX AJIEMEHTOB);

- XapakTepu3oBaThb (ONHUCHIBAaTh) OOIIME U cHenudUUecKkrue XHMUYECKHE CBOWCTBA
IIPOCTBIX M CIIOYKHBIX BELIECTB, NOATBEPK1asl ONMCAHUE MPUMEpPaMHU MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINT;

- COCTaBJIATh YPABHEHMSI JIEKTPOJIUTHYECKON AUCCOLMALMUA KHUCIOT, LIEJIOYEH U COJIeH;
MOJIHBIE M COKpalléHHBbIE YpaBHEHHUS peakUuil HOHHOro oOMeHa; YpaBHEHMs peakiuii,
MOATBEPKNAIOIIUX CYIIECTBOBAHME TE€HETMYECKOW CBS3M MEXKIY BEIECTBAMHU pa3IU4HbBIX
KJIaCCOB;

- PpacKpblBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH IOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

- IPOTHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS; BO3MOXKHOCTH
IIPOTEKAHUS XMMHUYECKUX NPEBPAILIEHUI B PA3JINYHBIX YCIOBHUSAX;



- BBIUUCIISITH OTHOCUTENIBbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO
JOJTF0 XUMHUYECKOTO 3JIeMEeHTa 1o (hopMysie CoeTMHEHHsSI; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMHUYECKOU pEaKlvy;

- CJenoBaTh MpaBWIaM IMOJIb30BAaHMS XUMHUUYECKOW Tocyaod U JabopaTOpHBIM
obopymoBaHuWeM, a TaKkKe TMpaBuiaM oOOpalieHuss ¢ BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLIUSMHU TIO BBIMOJHEHHUIO JIAOOPATOPHBIX XWMHUYECKUX OIBITOB M0 TMOJYYCHHIO U
coOupaHuIo ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKHUCIIOTO Ta3a);

- MIPOBOJUTH PEAKLUU, MOATBEPHKAAIOIINE KAUECTBEHHBIN CO- CTaB pa3IMYHbIX BELIECTB:
pacro3HaBaTh OMNBITHBIM NYTEM XJIOpHI- OpomMun-, MOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, TH- [APOKCHI-WOHBI, KAaTHOHBI AMMOHHUS W HMOHBI H3YYEHHBIX METaJUIOB,
MPUCYTCTBYIONIUE B BOJAHBIX PACTBOpPaX HEOPraHMYECKUX BEILECTB;

- TIPUMEHSTh OCHOBHBIC OIEPAllMU MBICIHUTENBHON JEATENILHOCTH - aHAJINW3 M CHHTE3,
CpaBHEHHE, 000011IeHNe, CUCTEMATU3AlINI0, BBISIBIEHUE MPUUNHHO-CJIEICTBEHHBIX CBSI3€H - A
M3yUYEHHs CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIHIA; €CTeCTBEHHO-HAYYHbBIE METO bl TO3HAHHUS -
Ha0JI0IeHNEe, U3MEPEHNE, MOJICJINPOBAHNE, IKCIIEPUMEHT (peabHbIA U MBICJICHHBIN).



YYEBHO-METOJMYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOTI'O
MMPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

1) Xumms. 8 xmace. Yuebnuk. ['abpuensa O.C., Octpoymos WN.I'., CrnaakoB C.A.- Mocka
«[Ipocsemenuer, 2020.
2) Xumus. 9 wmacc. Yuebnuk. ['abpuensu O.C., OctpoymoB W.I'., CnaakoB C.A.- Mocksa
«[Ipocsemenuer, 2020.

METOJUYECKHUE MATEPHUAJIBI JJ151 YYUTEJIA

INabpuensu O. C., Octpoymos U. I'. HactonbHast kuura yuurens. Xumus. 9 K i1.:
Metouueckoe nocodue

[Iporpamma kypca xumuu it 8—9 kinaccoB 0011e00pa3oBaTeNbHBIX yupekaeHui (aBTopbl O.
C. l'abpuensu, C. A. Cnaakos).
JIOTIOTHUTEHHBIA CITHUCOK.
1) Xumus. 8 ki1.: KoHTposibHbIE U TpoBepodHbIe paboThl K yueOHuky O. C. I'abpuensna
«Xumust. 8»/ O. C. I'abpuensiu — IIpocsemienue, 2020.
2) Xumus. 9 k 11.: KoutponpHbie u ipoBepouHbie padoThl kK yueOHuky O. C. ['abpuensna
«Xumust. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: Jlpoda, 2015.
3) I'abpuensu O. C., CmupHoBa T. B. M3yuaem xumuio B 8 K1y, «DJIEKTPOXUMHUECKUI PSJT
HaIpsHKEHUHA METaJUIOBY.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
* http://www.alhimik.ru. CoBeTsI yunuTemto XuMuu, CIIpaBOYHUK, «Becénas XuMusi», HOBOCTH,
onmummuapl, «KyHCTKamMepay.

* http://www.hij.ru. Xypaan «XuMust 11 >KU3HbY»

* http://chemistry-chemists.com/index.html. DiekTpoHHBIH XKypHAT « XUMUKHA U XUMHS

* http://1september.ru/.

» www.periodictable.ru. COOpHHK cTaTeli 0 XUMHUYECKUX JIEMEHTAX, MILTIOCTPUPOBAHHBIIN
OIHMCAaHUEM DKCIIEPUMEHTOB.



http://1september.ru/

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne | HaumeHoBaH KosmmmuecTBo yacos [ara DJIeKTPOHHbIE
n/m | ue pa3ieyioB u H3yYeHUus (ungposrbie)
TeM Bcero | Konrpoas | IIpaktuueck o0pa3oBaTeJibHbIE
NPOrpaMMbl HbIE ue padoThI pecypebl
padoThI
Paznen 1. Illepponauyanbubie xummuyeckue nousaTus (20 u)
Tema 1. Xumusi — BakHast 0071aCTh €CTECTBO3HAHUS U ITPAKTHYCCKOM JCATESIHHOCTH YEIIOBEKa
(6 9)

1 | Tema 1. Xumus 6 2 https://lesson.edu.ru/lesso
— BakHast n/9ee6fd8e-cc81-420c-
0bnacth ab3b-7¢5c3a8
€CTCCTBO3HAHUA
U NIPaKTUYECKON
ACATCIBbHOCTHU
YCIIOBCKA

2 | Tema 2. 14 1 https://lesson.edu.ru/04/08
BemectBa u
XUMHNYCCKUEC
peakuuu

Pa3znen 2. BaxHeiinue npeacraBuTe/ M Heopranmeckux pemects (35 4)

3 | Tema 3. Bozmyx. 6 1 https://lesson.edu.ru/lesso
Kucnopon. n/1d86d0c0
ITousitue 00
OKCHIaX

4 | Tema 4. Boxopon. 5 1 1 https://lesson.edu.ru/lesso
[TonsiTue 0 n/54f51078
KHCJI0TaxX U COJIAX

5 | Tema5. 4 https://lesson.edu.ru/lesso
KonnaecTBeHHBIE n/38e680fe
OTHOIIICHUA B
XUMHUHN

6 | Tema 6. Bona. 6 1 https://lesson.edu.ru/lesso
PacrtBopsrl. n/399b02d8
ITousitne 00
OCHOBAHUAX

7 | Tema 7. 14 1 1 https://lesson.edu.ru/lesso
OcHoBHBIE n/bfOcc84
KJIaCChI
HCOPraHNYCCKUX
COEIMHEHU I

Paznen 3. Ilepuommuecknii 3axkoH u Ilepmonmyeckas cucrema xummyeckux djemenros /I, H.
MenjaeiieeBa.
Crtpoenne atoMoB. XuMu4eckas cBsi3b. OKNCJINTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (13 1)

8

Tema 8.
[Tepuonnueckuit
3aKOH "
[Tepuonuueckas
cucreMma

6

https://lesson.edu.ru/lesso
n/4d3fb871



https://lesson.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a8
https://lesson.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a8
https://lesson.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a8
https://lesson.edu.ru/04/08
https://lesson.edu.ru/lesson/1d86d0c0
https://lesson.edu.ru/lesson/1d86d0c0
https://lesson.edu.ru/lesson/54f51078
https://lesson.edu.ru/lesson/54f51078
https://lesson.edu.ru/lesson/38e680fe
https://lesson.edu.ru/lesson/38e680fe
https://lesson.edu.ru/lesson/399b02d8
https://lesson.edu.ru/lesson/399b02d8
https://lesson.edu.ru/lesson/bf0cc84
https://lesson.edu.ru/lesson/bf0cc84
https://lesson.edu.ru/lesson/4d3fb871
https://lesson.edu.ru/lesson/4d3fb871

XUMHUYECKUX
anemento . W
Menpneneesa.
CrtpoeHue aToma

9 | Tema 9.
XuMnueckas
CBS3b.
OKHCIUTENBLHO-
BOCCTaHOBUTEILH
bIC PEaKINU

https://lesson.edu.ru/lesso

n/26704b07

OBIIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

68



https://lesson.edu.ru/lesson/26704b07
https://lesson.edu.ru/lesson/26704b07

9 KJIACC

[Tpunoxxenne3

Ne
n/

HaunumenoBanue
pa3jaesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bcer

0

KonTpoJbH
ble
padoThI

IIpakTHyec
KHe
padoThI

Jara
H3Y4YeH
us

duexkTponHble (HudpoBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

Pa3nes 1. BemecTBO 1 XMMHYeCKHeE PeaKIUA

(21 v)

IloBrOpeHne  u
yriryoienne
3HaHUI
OCHOBHBIX
pasmenoB Kypca 8
KJacca

5

1

https://lesson.edu.ru/lesson/e5f
2

Tema 1.
OcHOBHEIC
3aKOHOMEPHOCT
A XHMHYECKUX
peakuui

https://lesson.edu.ru/lesson/73c

fefbd

Tema 2.
DNEKTPOIUTHYEC
Kas

JIACCOIIAALTHS.
XuMHu4aeckue
peaKIum B
pacTBopax

11

https://lesson.edu.ru/lesson/76e

€69bb

Pa

3ae 2. Hemeraibl 1 uxX coequHeHust (32 4)

Tema 3. OOmas
XapaKTepPHCTHKA
XUMHYECKUX

aseMenToB VIIA-

TPYIIITHL.
TI'amorensl

1

https://lesson.edu.ru/lesson/b6
086ed4

Tema 4. OOmas
XapaKTepruCTUKa
XUMHYCCKIX
syeMeHTOB VIA-
rpynmnel. Cepa u
e€ coequHEHUS

https://lesson.edu.ru/lesson/f92
ea’c9

Tema 5. OOwmas
XapaKTepHCTUKA
XUMUYECKUX

31eMEHTOB  VA-
rpynmnel.  A3or,
dbochop w wmx
COEIMHEeHUS

https://lesson.edu.ru/lesson/7d
4d7a30

Tema 6. OOmas
XapaKTepUCTHKa
XUMHUYECKUX
snemeHToB IVA-
TPYIIITEL.
Yrnepon u
KpeMHHI M HX
COEJIMHEHUS

12

https://lesson.edu.ru/lesson/02e

87919

Pasnen 3. Meranibl n ux coequnenus (15 )



https://lesson.edu.ru/lesson/e5f2
https://lesson.edu.ru/lesson/e5f2
https://lesson.edu.ru/lesson/73cfefbd
https://lesson.edu.ru/lesson/73cfefbd
https://lesson.edu.ru/lesson/76ee69bb
https://lesson.edu.ru/lesson/76ee69bb
https://lesson.edu.ru/lesson/b6086ed4
https://lesson.edu.ru/lesson/b6086ed4
https://lesson.edu.ru/lesson/f92ea7c9
https://lesson.edu.ru/lesson/f92ea7c9
https://lesson.edu.ru/lesson/7d4d7a30
https://lesson.edu.ru/lesson/7d4d7a30
https://lesson.edu.ru/lesson/02e87919
https://lesson.edu.ru/lesson/02e87919

8 |Tema 7. Ob6ume| 4 https://lesson.edu.ru/lesson/3e0
CBOICTBa METAJIIOB 08831

9 | Tema 8. Baxueitmme | 11 https://lesson.edu.ru/lesson/7d
METaJIJIbI u nx 3e8ehb
COCIUHECHUA

OBIIEE KOJIMYECTBO | @8

YACOB I10 ITPOI'PAMME



https://lesson.edu.ru/lesson/3e098831
https://lesson.edu.ru/lesson/3e098831
https://lesson.edu.ru/lesson/7d3e8ebb
https://lesson.edu.ru/lesson/7d3e8ebb

