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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbx B @I'OC OO0, a takke Ha OCHOBe (eaepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOyYArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
Y Ka4YeCTBEHHBIE XapaKTEePUCTHKH COJCPIKAHUS, PEKOMEH/TyEMYIO TIOCIIeI0OBATEIIbHOCTD H3y4YCHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTWKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXKHOCTH TIPEAMETA IS peaTn3auu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelNbHON NpPOTrpaMMBI Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHuUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOMN IESTEITLHOCTH
00y4JaroIIerocs 1mo OCBOCHUIO y4eOHOTO COJIep KaHMS.

3HaHUe XUMUH CITY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
peuieHus TH00aNbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPbEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealln3aliy BO3MOXKHOCTEN JJIsl CaMOpa3BUTUS U OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 0Oyyaronimxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHalbHOM e TENbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0Y4arOIIUXCS;

CrocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHUMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBISAETCS MeJaroruuecky ajanTuPOBaHHbBIM OTpaskeHHEM 0a30BOi
HayK{ XUMUU Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TIOHSITHIA OPraHUYECKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 110 MNPUHLUIY IOCJIEAOBATEIbLHOIO PAa3BUTHS 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICITICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYTOMY, BBITIOTHSIS
¢byHKIMU 00BSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH IPAKTUIECKOTO
MIPUMEHEHUSI U TIOJTyUEHUS NU3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX peaMeTOB: «OKpyKaromuii
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnr XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKON HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX IPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
puoOpeH TaKue e, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— olecrieyeHue YCIOBHM, CIIOCOOCTBYIOIUX HPUOOPETEHUIO0 OOYYAIOIIMMHUCS OIbITA
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yYMEHUH OOBSICHATD U OLIEHUBATh SBJICHUS OKPYKAIOIIET0 MUPA, UCII0JIb3YsI 3HAHUS U OTIBIT,
MOJIydeHHBIE MPU W3YYECHUHM XHMUH, NMPUMEHATh UX NPH pEIIeHUH MpoOjeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHBALIUU K O0Y4YEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAaMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

B cooTBeTcTBUM ¢ y4eOHBIM IJIAHOM MHIMBUAYaIbHOTO OOY4EHHUS HA AOMY Ha M3y4CHHE
mpeaMeTa XUMHUHM OTBOIUTCS 68 vacoB: B 8 kimacce — 34 vaca (1 gac B Hezeno), B 9 kinacce — 34
yaca (1 gac B Hezeno).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XMMHUS B CHCTEME HayK. Tena u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cOCTOsiHuE BemecTs. [loHsTue o meroaax
no3HaHus B Xumuu. Yucteie BemecTBa 1 cMecH. CriocoObl pa3ielieHus: CMeCceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTeie U cnoKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuaeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHas macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COSAMHEHHH.

KonnuecTo Bemecta. Mousib. MonsipHas macca. B3auMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €JMHUII BellecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHHI.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE ypaBHEeHUs. Knaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yU€HHWE W OMHCaHWE (PU3UUYECKHX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTON) SIBJICHUM, HAOIIOACHHUE U
OTMCaHKE NMPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakiuil (pas3iioskeHue caxapa, B3auMOJIeiiCTBHE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuga meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE KeJie3a ¢ pacTBopoM coiu Menu (11), uzydenue crmocoboB pa3aeineHus: CMECei:
C TMOMOIIBI0 MarHurta, (QUIBTPOBAaHUE, BbIMApUBAaHUE, JUCTWIULLMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM CONM, HAOJIIOACHHE U OINMCAaHUE PEe3yJbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHe MOJeled MOJIEKYI
(IIapocCTep>KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 3ieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TMONy4eHHUs KUCIOpOJa B JIabOpaToOpHH U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M METaH. 3arpsi3HEHHE BO31yXa, YCUJICHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bonopon — aneMeHT u pocToe BemiecTBo. HaxoxaeHue Boiopoaa B mpupo/ie, husnueckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmorydeHusi. Kuciotel u comnu.

MonsipHblii 00bEM ra30B. Pacu€rbl Mo XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJIHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUE U XUMUYECKHUE CBOWCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. Ou3nyeckue U XUMHUYCCKHE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

['eneTnyeckas CBsSI3b MEXKIY KJIaCCAaMH HEOPTAaHUYECKUX COCAMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM W yCJIOBUS BO3HMKHOBEHHWS W TMPEKpaIleHUs TOpeHus (Mmoxapa), 03HaKOMJIEHHUE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJB30BAHUE BHICOMATEPUAIIOB), HAOJI0IeHHE 00pa3I[0B BEIIECTB KOJIMYECTBOM 1
MOJIb, HCCIIEJIOBAaHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), HCCIEe0BaHHEe 00pa3l0B HEOPraHUYECKHUX BELIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIaMH, PEaKITUiA
HEWUTpaIN3alny, NOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO METAaJIa IPYyrUM
W3 pacTBOpa COJM, pPEIICHHE SKCIEPUMEHTAIBHBIX 3aJady mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMoB. XUMU4YecKas ¢BA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBbie MOMBITKY KIACCUPHUKAIIMN XUMUYECKIX JIEMEHTOB. [[oHATHE O TPYIIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOYHO3EMENIbHBIE METAILIBI, TaJIOTEHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(poTepHbIe OKCUIBI U TUIPOKCHUIBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEePUOa U TPYIIIbI AIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmmueckoii cuctemsr J[. .
MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA MO €ro nojoxeHuto B Ilepuoamueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U npakTtuku. J[. . MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenb okuciienus. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIC peakiinu. [Ipoiiecchl OKucieHus
1 BoccTaHoBJNeHUs1. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuit sIkcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMI (TOpEeHUE, PEAKIIUK PA3JIOKECHHS, COCTMHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUMN, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTJCJBHBIX MIPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO6mre ecTecTBEHHO-HAYYHbBIC TTOHSATHS: HaydHbIN (akT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeIUPOBaHUE,
M3MEPEHUE, MOJIENb, SIBJICHHE.

®dusmka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanue, onocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC
BemecTtBo 1 XuMH4ecKasi peakuus

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux i3yemeHtos [ .
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB XHMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOIOB, Kajaus, KaIbLHMs W WX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBA: BHABl XHUMHYECKOW CBsS3M. THIBI KPUCTAUIMUECKHX PEHIETOK,
3aBHCHMOCTB CBOMCTB BEIIECTBA OT THIA KPUCTAILTHYCCKON PEIIETKH M BUa XUMHYECKOW CBS3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHWMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIUil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMH BEIIECTB, MO TEIIOBOMY 3P (DEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCIIEHUS
XUMHUYECKUX DIIEMEHTOB, MO O0paTUMOCTH, MO0 YyYacTHIO KaTaiuzaTopa). OK30- H
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTeHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuse. [lonsarre o xumMuueckoMm paBHOBecHH. DaKTOPBI, BIMUSIOUIME HA CKOPOCTh XUMHUECKOM
pEeaKLMH U MOJOKEHHE XUMUYECKOTO PAaBHOBECHS.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHH OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHHEM METO/Ia IEKTPOHHOr0 OaslaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHn3M JUCCOLMAIMU BEILIECTB C Pa3IMUYHbIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
muccouuanuu. CUibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBusl MPOTEKAHUS PEAKLMI MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(GakTOpOB, UCCIEAOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLMALUU
KHCJIOT, I1eJiouel U coJielt (BO3MOKHO HCII0Ib30BaHUE BUIEO0 MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NpPU3HAKK TPOTEKaHUS peakluuii MOHHOro oOMeHa (oOpa3oBaHME OcajKa,
BbIJIEJIEHUE Ta3a, 0Opa3oBaHHE BOJIbI), OMBITOB, WUTIOCTPUPYIOMIMX MPUMEPHI OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakUUi (FOpeHHe, peakluu pPas3JIoKeHHs, COCIWHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOUIIbI0 KAuyeCTBEHHBIX peaklMid Ha HWOHBI, pelIeHHe
SKCIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 1 MX coeJUHEHHSA

OOmiass xapakTepucThka TrajoreHoB. OcOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne U (PU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOrCHOB.
XWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJIaMu,
menoyamu).  Xjopoogopon. ConsiHas KHCIOTa, XUMHYECKHE CBOMCTBA, IOJIyYeHHE,
npuMmeHenue. JleificTBue xjopa 1 XJIOpOBOJOPO/Ia HAa OPTaHU3M YeJioBeka. Bakueiime Xaopuasl
U UX HaX0XJCHUE B IIPUPO/IE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue U (QU3UUECKHE CBONCTBA MPOCTHIX BEUIECTB —
KHCIIOpO/ia M cepbl. AJUIOTPOIIHbIE MOAU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOWCTBA
cepbl. CepoBOJIOpOAd, CTpoeHHE, (U3NYECKUE M XUMHUYECKHE CBOMCTBAa. OKCHUABI CEephl Kak
MIPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, GU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOrmMe Kak mpeacTaBUTENs Kilacca KUCIOT U crienupuieckre). XuMHUYEeCKUEe PeaKIiuu, JIeKale
B OCHOBE ITPOMBIIIJICHHOTO CIIOCO0a MOTy4eHus: cepHOU KUCIOTHI. [IprMeHeHne cepHOii KUCIOTHI.
Conu cepHOM KHCIOTBI, KaueCTBEHHas peakius Ha cynbhar-uoH. HaxoxneHnue cepbl u eé
coenuHEeHUH B npupojae. XUMHUUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSIMH CEphbI
(KUCIOTHBIE JOXKIH, 3arpsI3HEHHE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHUS.

OO6mas xapakrtepuctuka srneMeHToB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETEeHU OKHUCIEHHUs. A30T, pacmpocTpaHeHHWe B TNpupoae, (Gusnueckue u
XUMHUYECKUe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero (pusnueckue U XuMU4IeCKHe
CBOMCTBa, Moy4yeHue u npumeHeHne. Comu aMMOHHUS, UX GU3NUYECKUE U XUMHUECKHUE CBONCTRA,
npuMeHenne. KauecTBeHHass peakiysi Ha MOHbI aMMOHHUA. A30THasi KUCIOTa, €€ MOJydeHue,
¢busznueckne W XUMHUYECKHE CBOHCTBa (0OIIMe Kak TMpeACTaBUTENs Kiacca KHUCIOT H
cnenuduueckue). lMcnonp3oBaHuE HUTPATOB M COJIEH aMMOHHSI B KaueCTBE MUHEPATBHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyudeHue. VcmonszoBanue ¢ocdartoB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, pu3nuecKue U XuMU4eckrue cBoicta. Ancopomust. KpyroBopot yriiepoaa B mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aThHOTO TOTEIUICHHUs KIMMaTa, MapHUKOBBIA d(dekT. YrosbHas KuCIOTa U e
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-NuOoHKI. Mcnonp30Banue kKapOOHATOB B OBITY, MEULIMHE, IPOMBIIIIEHHOCTH
U CEJIBCKOM XO35HCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEHIECTBAX KAK O COCNMHEHHSIX YTIepoJa
(MeraH, TaH, STHIIEH, alleTUJICH, TAaHOJ, TIIMIIEPHH, YKCYCHAst KHCIOoTa). [[pupoTHbIe HCTOUHUKA
YTIE€BOAOPOJIOB (YTr0ib, IPUPOIHBIN ra3, HedTh), IPOIYKTHI UX MepepaboTKu (OeH3UH), UX POJIb
B OBITY ¥ TIPOMBIIUICHHOCTH. [loHSATHE O OMOJOTHUYECKH BaXKHBIX BEIIECTBAX: XKHUpaX, OelKax,
yIJIeBOJaX — W WX POJM B JKM3HM 4YeJoBeKa. MarepuaibHOE €IWHCTBO OPraHWYECKUX W
HEOPraHUYECKUX COCTMHECHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacraBieHuss 00 okcuae kpemHus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€301MacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3MYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COEAWHEHUH (BO3MOXKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, M3y4eHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BUACOMATEpUAIOB), 00pa3iaMu a30THBIX U (PochOpHBIX yI0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MIOH aMMOHUS U (ocdaT-uoH U U3yYeHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/IEHCTBHE KOHLEHTPUPOBAHHOM a30THOW KHCIOTHI C MEIbIO (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEpUAIIOB), M3Y4YE€HUE MOJENeH KpUCTAJUIMYECKUX peméToK anmasza, rpadura,
¢bynnepeHa, 03HaKOMJICHHE € MPOLECCOM aACcOPOIMU PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIIJIEM U yCTPOHCTBOM MPOTHBOra3a, MojiyueHue, Coonpanue, paclio3HaBaHue U U3y4eHHe CBOMCTB
YIJIEKUCIIOTO Ta3a, MpOBEIEeHHE KauyeCTBEHHBIX peakiuil Ha KapOOHAaT M CHUJIMKAaT-HOHBI U
U3yuyeHHe MPU3HAKOB MX MPOTEKAaHUs, O3HAKOMJICHME C MPOAYKIHEH CHIMKATHOU
MIPOMBIIIIEHHOCTH, pEIlIeHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHelne HeMeTaulbl U UX
COEZIMHEHUS.



MeTaJuibl M UX COEIMHEHUS

OOm1ast XxapakTepUCTUKA XUMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX TTOJIOKECHUS
B [lepuomuueckoit cucreme xumudeckux snemeHToB . 1. MeHneneeBa U CTPOEHHsI aTOMOB.
Crpoenue MmetayioB. Metaqueckas CBsS3b M METaUIMUECKash KpPUCTAJUIMYECKas peIETKa.
DNEeKTPOXUMHUYECKUN Pl HampsHKeHUH MeTauioB. Du3MuecKue W XHUMHUYECKHME CBOWCTBA
MeTayuioB. O0mue crnocoObl NOTy4YeHus: MeTauioB. [loHsATHE O KOPPO3HH METAJUIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Koppo3ud. CIutaBel (CTalb, YyryH, TIOPATIOMUHHHA, OpoH3a) W HUX
MIPUMEHEHUE B OBITY U TIPOMBIIIUICHHOCTH.

[[lerounble MeTauIbl: TIOJI0KEeHUE B [leproinuecko cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. PHU3nNdecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U THAPOKCUJIBI HATPHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAIJIOB U UX COEAUHEHUH.

[Ieno4yHO3EMENBHBIE METAIUIBI MATHUN U KaJIBIUIL: 1TOJI0KEeHKE B [lepromueckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpoe€HHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®uU3NYECKNe U XMMUYECKUE CBOMCTBA MarHusl M KajbliMs. BakHellme COeIMHEHUS KalblUs
(oxcun, rumpokcua, cor). JKECTKOCTh BOJBI U CITOCOOHI €€ yCTpaHESHHUSI.

AmoMuHML: mosiokeHue B Ilepmonnueckoll cucreMe XUMHUYECKHX 3ieMeHToB J[. M.
MenpneneeBa, CTpOCHHE aTOMa, HaxOXKJeHHe B npupoje. Gusnyeckne U XUMUYECKUE CBOMCTBA
amoMHuHMs. AM(OTEpHbIE CBOWCTBA OKCHJIA U TUPOKCHIA aTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucteme xumuyeckux isnementoB [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, runpokcuasl u comm xkenesa (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX (U3NYECKUMU CBOMCTBAMU, U3yUCHHE
PE3yNIbTaTOB KOPPO3UU METAILIIOB (BO3MOKHO HUCIIOJIb30BAHKUE BUIEOMATEPHUAIIOB), 0COOCHHO CTEl
B3aUMOJICHCTBUSL OKCHJA KaJblUsi U HATpusi C BOJAOM (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUANIOB), HCCIIEJOBAaHHE CBOMCTB KECTKOW BOJIBI, MpOIlECcCa TOPEHUS JKele3a B
KUCcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajlblUs, aTIOMUHU, IMHKa, kene3a (l1) u xenesza
(1), memu (1), HabaromeHne W OMHCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
Kalmusi U Kaublus (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), UCCeI0BaHUE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHUS U THAPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 33]1a4 110
Teme «BaxkHelllne MeTajlyIbl U UX COETUHEHUSD.

XMMHUSA U OKpYKAaIIas cpena

BeniectBa 1 marepualnsl B IOBCEIHEBHOM JKU3HU 4YelIOBEKA. be3omacHoe MCMOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas moMomib NP XUMHUYECKUX OXKOTax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpenenbHas JOMycTUMasi KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIUIAaBbI METAJIIOB, MIOJIMMEPHBIE MaTEPHAIIHI).

Mescnpeomemnmnuie ceazu



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUU B 9 Kiacce OCYIIECTBISAETCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX TTOHATHH, TaK U IOHATHH, SBIISIOIINXCS
CUCTEMHBIMU JJIS1 OTJIEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOm1re ecTecTBEHHO-HAYYHBIE TIOHATHUS: HAYYHbIH (DaKT, THNIOTE3a, 3aKOH, TEOPHs], aHAJIH3,
CHUHTE3, KIacCU(pHUKalus, MNEePUOJUYHOCTb, HAONIOEHUE, HKCIEPUMEHT, MOJEIUPOBAHUE,
M3MEpEHUE, MO/ICNb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOJIOTHsI, MATCPHAIIBI.

®usnka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
pPaAMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUYECKUH 3aps], I[POBOJHHUKHU, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, TI'as,
pacTBOp, paCTBOPUMOCTD, KPUCTATUTNYECKAs PEIIETKA, CIUIABBI, (PU3HUECKIE BEIUIUHBI, €THHHILIBI
U3MEepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHEeThl, 3B€3/1b1, CoJHIIE.

buonorus: ¢otocunres, npixanue, O6uocdepa, s3KocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE TOPOJABI, TIOJIE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOI M BOCIHMTATEIbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CII0OCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIUPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTpHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY U HAyYHOMY
HACJICIMI0, MOHUMAHUS 3HAYEHHsS] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJCTh JOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSX 00 ycTpoiicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIC3HOIA,
y4eOHOMCCIIEIOBATEIICKOW, TBOPYECKOW W JPYI'MX BHIAaX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHO NESTEIPHOCTH NPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCE ITOH y4eOHOW NEesTeNIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MMOBE/ICHHE H MIOCTYIIKYA CBOUX TOBAPHIICH C TIO3ULIUHA HPAaBCTBEHHBIX U IIPABOBBIX
HOPM C y4ETOM OCO3HaHHMSI TOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABJIIOIINE OCHOBY IS
HNOHMMAaHUS CYIHOCTU HAYyYHOH KapTHHBI MUPA, TIPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPHUPOJIBI, B3AUMOCBS3SX YENIOBEKA C MIPUPOHON CPEoil, O PO XUMHU B O3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HANPABIICHHbIC HA TIOJy4CHHE HOBBIX 3HAHUN MO XHMHUH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAILIMOHHON M YUTATENBCKOM KYJIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOMN JIUTEPATYPOU, JOCTYIIHBIMH TEXHHUYCCKHMMHU CPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIEIOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOOpY
HAIPaBJICHHOCTH U YPOBHS 00y4YEeHUS B TAbHEUIIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pPOBBIH 00pa3 >KU3HH, OCO3HAHME TMOCIEACTBHA M HENPHUATHE BPEAHBIX MPUBBIYCK



(ynoTpeOJyieHuss alKoroJisi, HApKOTUKOB, KypeHUs), HEOOXOJAMMOCTH COOJIOJCHUS TIPaBHI
0€301MaCHOCTH IIPU OOPALIEHNU C XUMUYECKUMH BEIIECTBAMH B OBITY M PeabHON )KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuii 1 Tpyaa pa3iudyHOro poja, yBaXEHHE K
TPYAY U pe3yibTaTaM TPYA0BOH AESITEIbHOCTH, B TOM YHUCJIE HA OCHOBE IPUMEHEHUSI IPEIMETHBIX
3HAHMA TI0 XWMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAIBHOW TPACKTOPUU TIPOJIOJDKEHUS
o0Opa3oBaHusi C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YCHEmHON NpOopeCcCHOHATBHONW JESITEeNbHOCTH W Pa3BUTHS
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aIalITUPOBATHCS B MPO(ECCHOHAILHON CPEE;

6) IK0JI0rHYeCKOr0 BOCIUTAHHUS:

9KOJIOTMYECKHU 11€1ec000pa3HOe OTHOIIEHNE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3J0pPOBOr0 M 0e30IacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYalLlUsAX, YTPOKAIOIINX 370POBbIO U KU3HHU JIOJIEH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, MOTy4aeMble PH U3Y4eHUH XUMUH, JUIs pelIeHus 3ajad,
CBSI3AHHBIX C OKpYKAlOWEeW TPUPOJHOW CpPEeNoW, JJIS TOBBIMIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed WX peuieHus
MIOCPEJICTBOM METO/I0B XMMHH, SKOJIOTMYECKOTO MBIIUIEHHUS,, YMEHUSI PYKOBOJACTBOBATHCSA UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MmeramnpeiMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOLIeHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHIIMNI, TUIIOTE3a, (PaKT, cucrema,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbIe HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX IMPeaMeTOB (OPMUPOBATH MPEJICTABICHUE O
LIEJIOCTHOM HAay4yHOM KapTWHE MHpa, U YHHUBepcajibHble ydeOHble AelcTBUs (IIO3HABATENbHEIE,
KOMMYHHUKATHBHBIC, PEryISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1elCTBHS

Ba3oBble 1ornueckue aeiicTBus:

YMEHHSI UCIOJB30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUU 3HAHUU:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIEISTh UX XapaKTepHble MPU3HAKU, YCTAHABIIUBATh
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIHHBIX
(akTOB U SBICHUIA, BRLIOUPATh OCHOBAHUS U KPUTEPHUH I KiIacCU(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, ycTaHaBIMBaTh MPUYMHHO-CICICTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYKTHBHBIC, MO aHAIOTHH),
JIENaTh BBIBOJIBI M 3aKIIFOUEHNUS,

yYMEHHE MPUMEHATh B Mpoliecce MO3HAHUS MOHATHS (IIPeIMETHBIE U METaNpeAMETHEIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
XuMHuueckas ¢opMyna M ypaBHEHHE XHUMHYECKOW peaklud — TMpU pEeHIeHHd YydeOHOo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H



XUMHYECKUX PEaKIUW, BBISBISATH OOIIHME 3aKOHOMEPHOCTH, MPHYUHHO-CICACTBCHHBIE CBSI3H U
MIPOTUBOPEUUS B M3y4aEMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibcKke 1edCTBUS:

YMEHHE WCIOJIb30BaTh MOCTABJICHHBIE BONPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TakkKe B KAauyeCTBE OCHOBBI Ui ()OPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE TMPABHILHOCTU
BBICKa3bIBAEMbBIX CYXJICHUN;

MPUOOpETEHUE OMbITA MO IUIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYCHHUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynbrat, (GopMyIUpoBaTh OOOOIICHWS W BBIBOJBI 10 pe3yabTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOUpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH NH(DOPMAIIHIO PA3TUIHBIX BUIOB
1 (HOpM MPEICTaBICHHSI, TTOJTydaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS TUTEpaTypa
XHUMHYECKOTO COJIEP)KaHUs, CIIPABOYHBIC TIOCOOUs, pecypchl IHTepHeTa), KpUTHIECKH OIICHUBATh
MPOTUBOPEUUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCHI TIPH IMOUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOIMMBIX JUTS BBITTOJIHEHUS YUCOHBIX U TTO3HABATEIBHBIX 337124
OTIPEJICIEHHOTO THITA, MPHOOPETEHHWE ONBITa B OOJACTH WCIOJIL30BaHUS WHOOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEILHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nH(QOPMAMA ¥ HWUTFOCTPUPOBATH pellacMble 3aJa4d HECJIOKHBIMH CXEMaMH, JHarpaMMaMU,
npyrumu opmamu rpauku ¥ ©X KOMOUHAIMSMUY;

YMEHHUE HCIOIBb30BaTh W aHATU3UPOBATh B Tpolecce y4eOHOW W HCCIeI0BATENbCKON
JESTeTbHOCTH WH(OPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

yYMEHUSl 3aJaBaTh BOINPOCHl (B XoJe auanora W (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxknaeMoii TeMbl, (HOPMYIHPOBATh CBOW TIPEIJIOKEHHUS OTHOCHUTEIHLHO BBITIOJTHECHUS
MIPEUIOKEHHOW 33/1au;

YMEHUS TIPEJICTABIIATh OJYYCHHBIC PE3YIIbTAThl TO3HABATEIBHOM JIEITEILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; JellaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCTIIEpUMEHTa (J1Ta00paTOPHOTO OTBITA, JT1a0OPATOPHOW PAaOOTHI TIO KCCICIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOCKTA);

YMEHUSI Y4eOHOTO COTPYJIHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOH IMO3HABATEIBHOUN U
UCCIIEIOBATEIILCKOM JCATEIPHOCTA TIPU PEIICHHH BO3HHKAKOIIUX TPOOJeM Ha OCHOBE YuéTa
OOIIMX WHTEPECOB U COTJACOBaHHS TMO3HMIUH (0OCYXICHHS, OOMEH MHEHUSMH, «MO3TOBbBIE
IITYPMBI», KOOPAUHAIMS COBMECTHBIX JICHCTBHM, ONPEIC/ICHNEe KPUTEPHEB 110 OI[CHKE KayeCcTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIFHO OMPENENATh IeNu JesITeIbHOCTH, TIIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEIHHOCTH, BBIOMpATH
HaubOomee 3 GeKTUBHBIE CITOCOOBI pelIeHHs yIeOHbIX U TO3HABATENIbHBIX 33a4, CAMOCTOSATEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHIM MPHU BHITIOTHEHUH 33 JaHH
C yu€TOM TMOJIy4YeHHUS HOBBIX 3HAHUM 00 HM3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBUE MOJTYYEHHOTO PE3y/IbTaTa 3asiBICHHOU 1I€TH, YMEHHUE UCIONL30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEiaraéMble B YCIOBUH 3aJITaHUH.



HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 00s3aTE€IBLHOTO COACpPIKAHUS,

YCTAaHOBJICHHOTO JaHHOW (exepanbHON paboueill mporpamMMmol, BBIJIENSAIOT: OCBOCHHBIC
oOyJaromMMuUCs Hay4YHble 3HAaHUS, yYMEHHUS W CIOCOOBI JecTBUH, cnenuduyeckue IS
npeaMeTHO obnactu «XHUMHS», BHUIbl JESITEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIpPETAINH, TPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3TMYHBIX YU€OHBIX M HOBBIX CUTYAIHSIX.

K xonmy oOydenus B 8 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHUN:

PaCKpBIBATh CMBICJI OCHOBHBIX XHMHWYCCKHUX MIOHITHH: aToM, MOJICKYyJa, XUMHWYECKUHU
AJIEMEHT, MPOCTOE BEIECTBO, CJI0’KHOE BEILIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPO/HAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAS U MOJICKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBas JI0JIsi XKMUUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHHUS,
XUMUYECKasi peakius, KilacCu(PUkanus peakiuid: peakuuu COCAUHECHHS, PEaKIUu
pa3NoKEeHUsI, PEaKIUK 3aMeIIeHUs, PEaKni 00OMEHa, 9K30- U IHIAOTEPMUUECKHE PEAKIIUH,
TETJIOBOM 3P deKT peakiuu, SApO aToma, JIEKTPOHHBIM CIOW aToMa, aToMHasi OpOWTab,
paanyc atoMa, XUMHUUYCCKasA CBA3b, IOJApHAA W HCHIOJIApHAA KOBAJCHTHAA CBA3b, HOHHAA
CBSI3b, MOH, KATHOH, aHWOH, PAaCTBOP, MaccoBasl JI0JIS BellecTBa (ITPOIIEHTHAS] KOHIICHTPAIIHSI)
B pacTBOpE;

HUINTIOCTPUPOBATh B3AaMMOCBA3b OCHOBHBIX XUMHUUYCCKUX HOHIATUU U IPUMCEHATH OTH ITOHATUSA
P OMMCAHUH BEIIECTB M UX MPEBPAIICHU;

WCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY Ui cOCTaBieHHs] (JOpMyJ BEIIECTB M ypaBHEHHI
XUMHUYECKUX PEaKIIHil;

OTIPEJIEIIATH BAJIEGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTETIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COEANHEHUSX, TPUHAIEKHOCTD BEIIECTB K OMpPeIeIEHHOMY KIIacCy
coenquHeHUN 1o ((opMmynaMm, BHJA XHMHUYECKOM CBA3M (KOBaJIEHTHAsT M MOHHAas) B
HEOPraHMYECKUX COCAUHECHUSIX;

packpbiBath cmbici Ilepuonmueckoro 3akonHa J[. WM. MenzaeneeBa: JeMOHCTpUPOBATH
MMOHMMAaHHE TMEePUOJNYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKHX OJJIEMEHTOB OT UX
nosioxkenus B [lepuoanueckoit cucreme, 3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, IOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHA ABOTa/Ipo;

OTIHMCHIBATh M XapaKTepu3oBaTh TabnuuHyto (Gopmy [leprnonnyeckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: Pa3INyaTh MOHATHS «TJIaBHAs MoArpymnmna (A-rpyrmna)» u «obo4yHas moArpymnmna
(b-rpymmna)y, manbie U 60JbIINE TEPUOIbI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B
tabnune «llepuonnyeckas cuctema xumuyeckux saemeHToB [I. WM. MenneneeBa» c¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij
s7ipa, 0011Iee YHCII0 AIEKTPOHOB U PACIIPEICTICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);
KIACCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHMYECKHWEe BEIIECTBA, XUMHUYECKHE
peaxiuu (10 YMCITy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY YD DEKTY);
XapaKTepH30BaTh (OMUCKHIBATH) OOIIIEe XUMUYECKIE CBOWCTBA BEIIECTB PA3IUMYHBIX KJIACCOB,
MOATBEPXK/Iasi ONHCAHUE NpPUMEPaMH MOJEKYJIAPHbIX YpPaBHEHHH COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIUH;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MIPOTEKAHUSI XUMUYECKUX MPEBPALLEHUIN B PA3JIMYHBIX YCIOBHUSX;



BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKY/ISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XMMHUYECKOTO JIEMEHTa 10 (OopMyJie COSTUHEHHS, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE,
IIPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUYECKOU pEaKLvH;
IIPUMEHATh OCHOBHBIE OIEpallii MBICIUTEIbHON JAESITEIbHOCTH — aHAJIW3 M CUHTES3,
CpaBHEHHE, 0000IIeHHe, CUCTEMAaTH3alHI0, KIACCU(UKAIUIO, BBISBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JJI H3Y4EHUs CBOWCTB BELIECTB M XUMHUYECKHX pEaKIHii,
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAaHUS — HaONIO/IEHUE, HW3MEpPEHUE, MOJEIMpPOBAHUE,
9KCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN);
CJIeZI0BATh MIPABUIIAM TTOJIb30BAHHS XUMHUECKOM MOCYI0H U Tab0paTopHBIM 000pyI0BaHUEM,
a TaKKe MpaBWIaM OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIHUSMH IO
BBINIOJIHEHUIO J1A0OPAaTOPHBIX XUMUYECKHUX OIBITOB M0 TOJYYEHHIO M COOUPAHUIO
razoo0pa3HbpIX BeHIeCTB (BOJAOpPOJAa W KHCIOpPOJa), TPUTOTOBIEHUIO PAaCTBOPOB C
ONpENENIEHHON MacCOBOM J0JIEM PacTBOPEHHOTO BEHIECTBA, IUIAHUPOBATH M MPOBOJIUTH
XMMHMUYECKHE SKCIIEPUMEHTHI IO PaclO3HABAaHUIO PACTBOPOB LIEJI0YEH U KUCIOT C IIOMOIIBIO
MHIUKATOPOB (JJakMyc, (heHopTargerH, MEeTUIOPaHK U IpYTrHe).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb chOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSI YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHATUN: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKyJ1a, WOH, KaTHOH, aHUOH, MPOCTOE BEILECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIIATENILHOCTD, CTEIIEHb OKUCIEHHS, XUMUYECKasi peakius, XUMUYecKasi CBA3b,
TEIIoBOM 3¢¢eKkT peakuuu, MOJb, MOJIAPHBIA O0O0BEM, pacTBOp, DIEKTPOIUTHI,
HERJICKTPOJIUTHI,  DJIEKTPOJIMTHYECKAss  JUCCOLMALMs, PEAKIMH HOHHOro  OoOMEHa,
KaTaJln3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U HEOOpaTHMbIE  pEaKIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTAHOBJICHHE, AJUIOTPOIHUs, aM(POTEPHOCTb, XUMHUECKasl CBA3b (KOBAJICHTHAs, NOHHA,
MeTaJUIMYecKas), KpUCTAIJIMYecKas peléTka, KOppo3Hs METauIOB, CIUIABBI, CKOPOCTb
XUMUYECKOHN peakluu, peaesbHo nonyctuMas konuentpauus [1JIK Bemectsa;
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATUN U IPUMEHSTh 3T MOHATUS
IIPYU ONMCAHUM BEIIECTB U UX IIPEBPAILECHUI;

UCIOJb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUs! (JOpMYI BEILECTB U ypaBHEHUH
XUMUYECKUX PeaKIHii;

OIpeNeNATh BAJIEHTHOCTb U CTENEHb OKUCIIEHUS XUMHUYECKUX JIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAIIEKHOCTh BELUIECTB K ONpPEIeNEHHOMY KJIacCy COSAMHEHUH Mo
¢dopmynaM, BUA XUMHUYECKON CBA3M (KOBAJIEGHTHAs, HWOHHAs, MeTaJuIMyecKas) B
HEOPraHMYeCKUX COCIMHEHMSX, 3apsA] MOHA [0 XMMHUYECKOW (Gopmyse, XapakTep cpelbl B
BOJHBIX pAcTBOpPAaX HEOPraHMYECKUX COEJUHEHUH, THUI KPUCTAIIMYECKOW peréTku
KOHKPETHOTO BEIIECTBA;

packpsiBath cmbica Ilepunoanueckoro 3axona . . MeHneneeBa U JeMOHCTPUPOBATH €TI0
MIOHMMAaHHe: OTMUCHIBATh M XapaKkTepu30BaTh TabmuuHyo Gopmy [lepuoanueckoil cuctemsl
XUMUYECKUX DSJIEMEHTOB: pa3nuaTh MOHATHS «rjaBHas mnoarpymmna (A-rpynma)» u
«mo6ouHas noarpynna (b-rpynmna)y, masnsie u GoJbIINE IEPUO/IBI, COOTHOCUTH 0003HAYEHNH,
KOTOPBIE UMEIOTCS B MEPUOINYECKOI TadnuIle, ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB M 3apsa] spa, OOIlee YHUCIO 3JIEKTPOHOB U
pacripesielieHie WX MO JJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB JIEMEHTOB U UX COEJUHEHUN B IIPEJENax MalbIX IEPUOIOB U IIaBHBIX
MOATPYII C Y4ETOM CTPOECHHUS UX aTOMOB;



KJIaccu(UIUpPOBaTh XUMHUYECKUE DJIEMEHTHI, HEOPraHHMYECKHE BEIIECTBA, XHMHUYECKHE
peakuu (10 YUCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIUH BEILECTB, M0 TEIJIOBOMY 3P QEKTY,
110 U3MEHEHUIO CTETIEHEN OKHUCIEHUS XUMUYECKUX AIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) O0IIKE U CrIeNU(UUECKUE XUMUYECKUE CBOMICTBA MPOCTHIX U
CIIOXHBIX BELIECTB, IOJTBEP)KJasi ONUCAaHHE IPUMEpPaMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

COCTaBJISITh YPABHEHUS DJIEKTPOJUTAYECKON JTUCCOLUMAIMU KHUCJIOT, IIEJIOYEH M COJIEH,
MOJIHBIE M COKpAIIEHHBIE YPaBHEHUS DPEAKUWH HMOHHOTO OOMEHA, ypaBHEHHUS PpEaKIIHid,
MOATBEPXKIAIOLIUX CYIIECTBOBAHNE T'€HETUYECKOW CBSI3U MEX]y BELIECTBAMHU DPA3JIMYHBIX
KJIaCCOB;

pacKpbIBaTh  CYIIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBMUTEIBHBIX PEAKIMH  HOCPEACTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ITHUX PEeaKIMii;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT WX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUI B PA3IMYHBIX YCIOBHUSX;

BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISPHYIO MaccChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa 1Mo (opMyJie COEIUHEHMSI, MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKIiy;

coOroAaTh MpaBuiia MOJB30BaHUS XUMUYECKOM MOCYA0N U 1TaOOpaTOPHBIM 000pYIOBaHHEM,
a TaKke MpaBuia OOpamleHHs C BEIIECTBAMU B COOTBETCTBMM C HHCTPYKLIUSIMHU IO
BBITIOJIHEHUIO J1a0OPAaTOPHBIX XHMHMYECKUX OIBITOB IO TOJYyYEHHI0O U COOMpaHHIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKHCIIOTO Ta3a);

IIPOBOJIUTh PEAKLUH, IOATBEPKAAIOUINE KAueCTBEHHBIH COCTAaB pAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IYTEM XJIOpHUI-, OpOMHUII-, HOIUA-, KapOoHat-, pocdar-, cumukar-,
cynb(dar-, TUAPOKCUI-HOHBI, KaTHOHbl aMMOHMS W HMOHBl H3YyYEHHBIX METAJUIOB,
MPUCYTCTBYIOLIUE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIbHON JEATEbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNE, CUCTEMATH3ALMIO, BbISIBICHHE TPUYMHHO-CIICACTBEHHBIX CBA3ECH —
JUI U3y4EeHUsl CBOWMCTB BELIECTB U XMMUYECKHUX PEAKIMH, €CTeCTBEHHO-HAYYHbIE METOMbI
[IO3HaHUA — HaOJIOJECHUE, H3MEPEHHE, MOJCIMPOBAHHUE, DSKCIEPUMEHT (peaJlbHbli WU
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koumn4yecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JnexkTpoHHble (¢ poBLIE)
Ne i/ KonTtpoibHbie IIpakTHYeckue
NPorpamMmbl Beero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE IOHATHS
Xumuss — BakHast 00J1aCTh
1.1 €CTeCTBO3HA a €CKOM 2 Brbmiorexa LIOK
. TECTBO3HAHUS U MTPAKTUUECKON
p https://m.edsoo.ru/7f41837c
JESITeTHHOCTH YeJIOBEKa
bu6moreka [IOK
1.2 BemecTtBa 1 XuMH4ecKue peakuu 7 1
P https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 9

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

51 Bosayx. Kucnopon. [Tonsarue 06 3 bu6mmoreka [IOK
OKCHJIax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax u 4 bu6mmoreka [JOK
COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [Tonsitue 06 9 bu6mmoreka [JOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 5 1 bubnunoreka [JOK
COCIMHCHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 14



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

Paznean 3. Illepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U

31 [Tepuonnueckas cucTeMa XUMHYECKUX 4 bub6mmoreka [{OK
anementoB J. 1. Menaeneesa. https://m.edsoo.ru/7f41837c
Crpoenue atoma
3.9 Xumudeckas cBsizb. OKHCIUTEIHLHO- 4 bubmmoreka [{OK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
Wroro mo pazueny 8 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

9 KJIACC

KosuyecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (U poBbIE)
Ne n/n KonTtpoJbHbie IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoTsbI
Paznes 1. BemecTBo U XuMH4yecKne peakuuu
[ToBTOpEHue u yriydrienne 3HaHUN bubnuorexa [JOK
1.1 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 5 bubmuorexa [JOK
' XUMHYECKHX PEaKIHii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 5 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 8
Pa3nen 2. HemeTaJJILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 5 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. IanmoreHs https://m.edsoo.ru/7f41a636
- 066111:;1 xapiflTIszcha xgl;/mqec;(;x ; BuGmorexa [OK
. 3JIEMEHTOB -TPYIIIIBL. au
Pyl P https://m.edsoo.ru/7f41a636
COEIMHEHUS
s Ob6mas xapai;iepncmxa )X/IMH‘I;)CKI;X ; BuGmorexa [OK
. aneMeHToB VA-rpynnsl. A3oT, pochop u
Pyl ’ P https://m.edsoo.ru/7f41a636
WX COCMHEHUS
P il B I
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Hroro no pazgeny 12
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUA
bubmmoreka [{OK
1 7 2
3 Obuue CBOHCTBA MTAIIOR https://m.edso00.ru/7f41a636
3.2 Baxuetime MeTajutbl U UX COCTUHEHUS 7 bubmorexa HOK
' A https://m.edso00.ru/7f41a636
Wroro mo pazueny 9
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 BeniectBa u matepuainbl B dKU3HU 5 bu6moreka [IOK
' Yell0BeKa https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 2
PesepBHOE Bpemsa 3 bubmorexa [IOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoJbHbie padoThl

IIpakTnyeckune padorsl

Jlara
U3ydeHus

[Ipenmer xumuu. Poss XuMuu B )KU3HU
gejioBeka. Tema u BemjectBa. Ilodstue o
MeTOoax IMO3HAHUS B XUMHUH

YucTele BelecTsa 1 cMecu. ATOMBI U
MOJIEKYJIbI

XUMUYECKHUE DTIEMEHTHI. 3HAKU (CUMBOJIBI)
XMUMHUYECKUX 3JIeMEHTOB. [IpocThie u
CJIO’KHBIE BEIlleCTBA

ATOMHO-MOJIEKYJISIPHOE YUEHHUE.
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuuaeckas hopmysa. BaaeHTHOCTB
aTOMOB XMMHUYECKUX 3JIEMEHTOB

OTHOCUTeNnLHAsA aTOMHAs Macca.
OTHOCUTENLHAA MOJICKYJIApHasa Macca.
MaccoBas J0JIA XUMHUYCCKOI'O 3JICMEHTA B
COCIUMHCHHNU.

KommuecTtBo BemlecTBa. MoJib. MOJ'IHpHaH
Mmacca

DuU3NYECKNE U XUMUYECKUE SBJICHUS.
XuMHUUecKasi peaxiysl.

[Ipu3HaKku U yCIOBUS MPOTEKAHUS
XUMUYECKHUX peaKIuii




3aKoH COXpaHEHUsI MacChl BEIIECTB.
XHWMHUYECKUE YPABHECHHUSL.

Brraucnenust KoTu4ecTBa, Macchl
BEIIECTBA TI0 YPABHEHUSIM XUMUYICCKUX
peaknuii. Kimaccudurarms XaMu9ecKux
peakiuuii (CoequHeH s, Pa3IoKEeHUs,
3aMelleHus, ooMeHa)

M. B. JIoMOHOCOB — y4€HBI-
sHIuKIonequcT. O000IIeHNE U
CUCTEMAaTHU3alus 3HaAaHWUHN

KonTtponsnas pabora Nel no teme
«BGHIGCTBa U XUMHUYCCKUEC pPCAKIH>

10

Bo3ayx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — anemeHT u mpoctoe
BeecTBo. O30H. Pu3nUecKue u
XMMHUYECKHE CBOMCTBA KUCIOPOAA
(peakiuu oxucaeHus, ropenue). [lonstue
00 oxcruaax

11

CriocoOsl motyueHus: KUCIopoia B
1ab0paToOpUu U MPOMBILIICHHOCTH.
[Ipumenenue kucaopoaa

12

TerunoBoi 3¢ deKT XUMHUUECKOH peakuuy,
MOHSTHE O TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- ¥ SHIOTEPMHUYECKHX PEAKLUIX.
TormnuBo (HedTh, yrojb U METaH).
3arpsi3HEHHE BO3/yXa, CIOCOOBI €r0
NPEJOTBpAILCHUS




13

Bozopox — ai1eMeHT U IPOCTOE BEIIECTBO.
Haxoxnenue B npupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA BOAOPOA.
[Ipumenenue Boropoaa

14

TloHdaTHE O KHUCIIOTAaX U COJISIX

15

Crioco0pl mosty4eHust BOJ0poaa B
naboparopuu
Monsipabiii 00bE€M ra3oB. 3akoH ABOTaApO

16

Brrunciaenus 00€Ma, KOJIMYecTBa
BEIIIECTBA rasa 1o e€ro U3BECTHOMY
KOJIMYECTBY BEIleCTBA WK 00BEMY
Brruuciienus o06EMOB ra3oB 1o
YPaBHEHHUIO PEaKIIMH Ha OCHOBE 3aKOHA
00BEMHEBIX OTHOIIICHHI T'a30B

17

dusnyeckue U XUMHYECKHE CBOMICTBA
Boasl. CocrtaB ocHoBauuii. [lorarue 00
WHIIMKATOpax

18

Bona KaK paCTBOPUTCIIb. HaCI)IHICHHBIe u
HCHACBIIICHHBIC paCTBOPLI. MaccoBas J0JIA
BCIICCTBA B paCTBOPEC

19

OKcuapl: cocTaB, Kiaccudukamus,
HOMEHKJIATypa.

[TonyueHnue 1 XuMUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX
OKCHJIOB

20

OcHoBaHus: coCTaB, K1accuduKaims,
HoMeHKIarypa. [lonyyeHue u xummueckue
CBOMCTBa OCHOBaHUI




Kucnotsl: cocras, knaccudukanus,
HoMeHKarypa. [lonyyenue n xummuyeckue
CBOMCTBA KUCJIOT

Conu (cpennue): HOMEHKIIATypa, CoCOObI
IMOJIYYCHHA, XUMHUYCCKUC CBOMCTBA

21

I'eneTnueckas cBsi3b MEXKy KJaccaMH
HEOPraHWYECKUX COCTMHEHU

22

O000I11IEHNE U CUCTEMATH3AIINS 3HAHUI

23

KonTtponbnas pabora Ne2 o teme
"OCHOBHBIE KJIACCHI HEOPraHUYECKNUX
coenrHeHni"

24

[TepBbie MOTBITKY KIacCUpUKAITIH
XUMHYECKUX deMeHTOB. IToHsTHE O
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
cucTeMa XuMH4ecKux 3yemenToB /I, H.
Meunpeneena

25

[lepuopl, TpyIIIbI, TOATPYIIBI

26

Crpoenne atomoB. CocTaB aTOMHBIX SIIEP.
M3oTtonsl

CtpoeHue IEKTPOHHBIX 000JI0YeK aTOMOB
aneMeHToB Ilepuoauyeckoii cuctemsl /.
. MenneneeBa

27

XapakTepUCTUKAa XUMHUUECKOTO DJIEMEHTA
T10 €ro MnoJioKeHuto B [lepuoanueckon
cucteme /1. 1. MenaeneeBa




3nauenue [leproanueckoro 3aKoHa asis
pa3BuTUs HayKu U npaktuku. . 1.
MenneneeB — y4E€HBIM, MIEArOT U
rpaKJaHUH

DIEKTPOOTPUIIATEIIBHOCTh ATOMOB
28 XUMHUYECKAX DIIEMEHTOB

HNonnasg xuMudeckast CBsI3b
KopanentHas MOJIAApHAasA XUMHUYCCKas CBA3b

29 KoBasnieHTHas HemoJIIpHast XUMUIecKast
CBSI3b
CreneHb OKUCIEHUS

30 OKHCIUTETEHO-BOCCTAHOBUTEILHBIC
peakuuu
OxucauTenu ¥ BOCCTAaHOBUTENU

31 KonTtponbHas padota Ne3 o teme
«CtpoeHue atToMa. XMMHYECKasl CBA3b)»

39 PesepBubiit ypok. O6001IeHNE 1
cUCTeMaTu3allus 3HaHUH

33 PesepBubIit ypok. O6001IeHNE 1
cUCTeMaTu3allus 3HaHUH

34 PesepBurlit ypok. O600mIeHE U

CHUCTECMAaTHU3alusia 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTpoJbHbie padoThl

IIpakTnyeckune padorsl

Jlara
U3ydeHus

[Tepuonnueckuii 3akoH. [leproanueckas
crucTeMa XuMHu4deckux 3jeMeHToB J. 1.
Menneneena.

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MepUOI0B

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKHUX BEIIECTB

Buap xuMudeckoii CBSI3M U THIIBI
KPUCTAUIMYECKUX PEIIETOK
Knaccudukanuss XauMUIeCKuX peakiinii
10 Pa3JIMYHBIM MTPU3HAKAM

[ToHsiTHE O CKOPOCTU XMMUYECKOI
peaknuu. [IoHSITHE 0 TOMOTE€HHBIX U
TeTEPOreHHBIX PEAKIIHIX

[ToHATHE O XMMHUYECKOM PaBHOBECHH.
®DakKTOPHI, BIUSAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIIUU U TOJI0KEHUE
XUMHUYECKOTO PABHOBECHSI
OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
peakuuu




Teopust dIEKTPOIUTHIECKOU
mucconuanuy. CuibHbIE U cllabble
JJIEKTPOJIATHI

HoHHbIE ypaBHEHHUS peaKkui

XUMHYEeCKHE CBOMCTBA KHUCIOT U
OCHOBAHHUU B CBETE MPEACTABICHUI 00
ANEKTPOJIUTUUECKON JUCCOIHAIIIT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
MpeACTaBICHUHN 00 AIEKTPOIUTUUECKON
JIHCCOIAAITHT

[TonsiTue o ruapoU3e coJien

OO000IIIEHNE U CUCTEMATH3AIlNs 3HAHUH

KonTtponbnas pabora Nel no teme
«DNEKTPOJINTUYECKAS AUCCOLIUAIIMSL.
XUMHUECKUE PEaKIMK B PACTBOPAX»

OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa

XinopoBogopoa. ComsiHast KUCIIOTa,

XUMUYECKHUE CBOMCTBA, IMOTYYCHHE,
MIPUMEHCHHE

10

Brruucnenus no YPaBHCHUAM
XUMHNYCCKHX pCaKHHﬁ, C€CJIM OJJUH U3
pe€arcHToOB AaH B H30BITKE

11

OO11ast XxapaKTepUCTHKA HJIEMEHTOB
VIA-rpymmsl




AnnoTpornHbie MOTU(MUKAIIUNA CEPHIL.
Haxoxnenue cepbl U €€ COETMHEHUN B
npupoae. XMMHUYECKHE CBOMCTBA CEPhI

12

CepoBonopo, cTpoeHue, Pu3nyeckKue u
XUMHUUYECKUE CBOMCTBA

Oxkcunpl cepol. CepHas KUCIIOTA,
(u3HUecKre U XUMHYECKUE CBOMCTBA,
MIPUMCHCHHE

13

XHWMHUYECKUE PEAKIIUH, JIEKALNE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
MTOJTY4YEHUS] CEPHOU KUCIIOTHI.
XHUMHUUYECKOE 3arpsI3HEHNE OKPYXKaIOIEen
Cpellbl COETMHEHUSIMU CEPBI
Brruncinenne MaccoBOU TOJIH BEIXOJA
IIPOJTyKTa peaKuu

14

OO6mras xapakTepucTuka 3J1eMeHToB VA-
rpynmnsl. A30T, pacripocTpaHeHHE B
npupoe, Gu3nuecKue U XuMUYECKHe
CBOICTBa

AmMuak, ero usnyeckue u
XMUMHUYECKHE CBONCTBA, MOJIyYeHUE U
MIPUMEHEHHE

A3oTHAas KucjoTa, e€ pusndeckue u
XMUMHUYECKUE CBOMCTBA

15

Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHMUS B KAYECTBE MUHEPAIIbHBIX
ynoopeHuii. XumMuueckoe 3arps3HeHne




OKpY’KaroIlEen Cpeibl COCTUMHEHUSIMU
azora

16

dochop. Okcun dhochopa (V) u
dbocdopHas Kkucinora, GU3NICCKHE U
XUMHUUYECKUE CBOMCTBA, MOJYYCHUE
Hcnons3oBanue pochaToB B KauecTBE
MUHEpaJIbHBIX y100peHuil. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

17

VYrnepon, pacnpocTpaHeHue B IPUPOJIE,
(u3HYecKre U XUMUYECKUE CBOMCTBA
Oxkcunpl yriaepojaa, ux Gusndeckue u
XHUMHYECKHAE CBOMCTBA. DKOJOTHUECKUE
MpoOJIEMBI, CBSI3aHHBIE C OKCUJIOM
yraepoaa (1V)

VYTroJibHAs KUCHOTA U €€ CONn

18

[Tosydenue yriekuciaoro rasa.
KauecTtBenHnas peakuus Ha kapOOHaT-
HOH.

[lepBoHauanbHbIe TOHATHUS 00
OpraHMYECKUX BEIIEeCTBaX KakK O
COEIMHEHUSX yIriiepoa

19

Kpemuuii u ero coequHeHus

20

KounTtponsnas pabora No2 no teme
«Baxuneliue HeMeTauIbl U UX
COEIMHEHUS

21

O6H_la$I XapaKTCpUCTUKAa XUMHWYCCKUX
9JICMCHTOB — MCTAJIJIOB.
Merannuyeckas CBSI3b U METaNINYECKast




KpUCTAJUIMYECKas pelérka. Pusznueckue
CBOMCTBA METAJIJIOB

XHWMHUYECKUE CBOMCTBA METAILIOB.
DNEKTPOXUMHUYECKUN Psijl HAIPSDKEHUN
METAJUIOB

22

OOm1re cnocoObl MOTyYeHUsT METAIIIOB.
CrutaBel. Berauciienust mo YPaBHCHUAM
XUMHNYECCKHUX peaKIII/II\/JI, €CJIX OJJUH U3
peareHToB COJCPKUT PUMECH
[TonsiTHE 0 KOPPO3UU METAIIIOB

23

Illenounbie METAIITBI

OKcubl ¥ THAPOKCUJIBI HATPUS U KAJTHSI
IllenouHno3eMeNbHBIC METATIIBI —
KaJIbIIMA U Maroui

Baxueiime coenuHeHUS KLU

24

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHCHUS

25

ATOMUHMI
AmMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCHUIA

26

Kenezo
OKCH/IBI, TUIAPOKCHIBI M COJIH Kejie3a
(1 u xenesa (I11)

27

Brruucnenus no YPaBHCHUAM
XUMHNYCCKHX pCaKHHﬁ, C€CJIM OJJUH U3
pearcHTOB 1aH B M30BITKE WIIH COACPIKUT
IIpUMECH. BrrunciaeHus MaccoBOM J10JIM
BbIXOa MPOAYKTA pCaKIIUU




28 O0001IcHNEe ¥ CHCTEMATH3aLKs 3HAHUI 1
KonTtponsHas padota Ne3 mo teme

29 «Baknennine MeTalIbl U UX 1
COCUHEHUS

30 BeniectBa u marepuasl B 1
MMOBCEAHEBHOM KM3HH YEJIOBEKA
XVUMHYECKOE 3arps3HEHUE OKPYKAIOICH

31 CpeIbI 1
Posb XuUMUU B pEIICHHH YKOJIOTHUECKUX
npooieM

39 PeseprubIit ypok. O6001eHre u 1
CUCTEMATH3AINA 3HAHUHI

33 Peseprubrit ypok. O6001eHNE 1 1
cUCcTeMAaTU3alys 3HaHUH

34 Peseprubrit ypok. O6001eHNE 1 1
cUCcTeEMAaTU3aIys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
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NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

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

H1DPPOBBIE OBPA3OBATEJIbHBIE PECYPChI 1 PECYPCBI CETU MUHTEPHET
Beeaurenanusiehttp://www.chemnet.ru I'aszera « Xumus» u caiit ast yautens «5 uay Ha
YPOK XHMHUI»

http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHast KoJIeKust « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komnekius Poccuiickoro o0mieo0pa3zoBaTebsHOTO TopTaia
http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnmukGepoBoii

http://www alhimik.ru Beepoccuiickas omummnuaga MKoIbHHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranndeckast XuMus: JICKTPOHHBIN YUeOHUK IS CpeaHE
IITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SJICKTPOHHBIN yU4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTIEHK: XUAMHUSI

http://www.chemistry.ru JlucraHunoHHas OJMMITHAA 10 XUMUH: TEJIEKOMMYHUKAI[HOHHBIN

00pa3oBaTeNIbHBIH MPOEKT.



