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HOACHUTEJIBHAA 3AIINCKA

[IporpaMMa Mo XWMHM Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS COCTaBJI€HA HAa OCHOBE
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOM 0Opa30BaTENbHOW MNpPOTrpaMMbl OCHOBHOTO OOILIETO
oOpazoBanus, npenacrabieHHbix B ®I'OC 00O, a Takke Ha ocHOBE (enepaibHON pabodeil MmporpaMMbl
BOCIIUTAHUA M C y4ETOM KOHLEMIWHU MPENoJaBaHus yueOHOro mpeameTa «XUMHUS» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickont denepanuu.

[Iporpamma mo xuMum Ja€T MPEACTABICHHUE O IEJSIX, O0mel cTpaTernu OOy4YeHUs, BOCIUTAHUS U
pa3BuTHs OOydalOImIUXCsl CPEACTBAMH Y4eOHOTO TMpeaMeTa, YCTaHaBIMBAaeT 0O0s3aTeNIbHOE NpPeaMETHOE
coJiep)KaHue, MpeAycMaTpUBaeT paclpesiesieHue €ro Mo KjiaccaMmM U CTPYKTypUpOBaHME IO pas3felaMm u
TeMaM [MpOorpaMMbl [0 XUMHH, OIPEAENsIeT KOJIMYECTBEHHbIE M KA4YE€CTBEHHBIE XapaKTEPUCTUKHU
COJIEpKaHUs, PEKOMEHIYEMYIO TMOCJIEAOBATEIbHOCTh H3YYCHHUS XUMHUU C YUYETOM MEXMPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHM Y4e€OHOro Tpollecca, BO3PAaCTHBIX OCOOEHHOCTEH oOyuaromuxcs,
oTpezensieT BO3MOXKHOCTH MpeAMeTa JJis pealu3alud TpeOOBaHHWM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNIbHOM TpOTrpaMMbl Ha YpPOBHE OCHOBHOTO OOINEro OOpa3oBaHUs, a Takke TpeOOBaHWA K
pesynpraTaM OOyueHHs XMMHM HAa YPOBHE LeJell H3ydeHHs IpeaMeTa U OCHOBHBIX BHUAOB Y4eOHO-
MI03HABATEIBHOM JEATETLHOCTH 00yUaroIIerocs 0 OCBOCHUIO y4eOHOTO COJIepKaHMs.

3HaHWE XHMHUHU CIY)KUT OCHOBOW JUIsi (OPMHPOBAHMS MHPOBO33PEHHS OOYYaIOIIEToCs, €ro
MpeICTaBICHUI O MaTepHaJbHOM EAMHCTBE MHUPA, BAXHYIO pOJIb UrpaloT (GopMUpYeMble XHMHEH
MIPEJICTABICHUS] O B3aMMOIIPEBPAIIEHUSIX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B MPUPOE, O MyTAX PEIICHUS
rII00ANBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, YHEPreTUUCCKOW, MUIICBOW H
HKOJIOTHUYECKOM 06e30MacHOCTH, MPoOIeM 3APaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH JUIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYPbl IMYHOCTH,
e€ obmieii 1 GyHKIIMOHATBHON TPAMOTHOCTH;

BHOCHT BKJIAJl B (JOPMHUPOBAHHE MBIIIJICHUS] K TBOPUYECKUX CIIOCOOHOCTEH 00YJaroIMXCsl, HABBIKOB UX
CaMOCTOSITENIbHOM ~ yueOHOW  JesTeNIbHOCTH, OSKCHEPUMEHTAlIbHBIX U  HCCIEAO0BAaTEIbCKUX YMEHHUH,
HE0OXOIMMBIX KaK B MOBCEAHEBHOM XKM3HH, TaK U B IPO(HECCUOHABLHOM NeATEIbHOCTH,

3HAaKOMHUT CO CIEeUM(UKON HAYYHOTO MBIIUICHHS, 3aKJIaIbIBACT OCHOBBI IIEIOCTHOTO B3IJIsa Ha
€AUHCTBO MPHUPOJBI M YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM ATalloM B (OPMHUPOBAHUH €CTECTBEHHO--
HAYYHOU IPaMOTHOCTH OO YUYaIOLTUXCS,

crocoOCTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO--HAYYHBIM 3HAHHSAM, K
MPHUPOJIe, K YeIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYEeCcKoe 00pa3oBaHHe 00yJarOIIUXCsl.

JlanHple HampaBieHHs B OOYUYEHHH XUMHUU OOECIEUYMBAIOTCS CIEMUPUKON COAepkKaHHs y4eOHOTO
MpeaMeTa, KOTOPBIM SBISETCSA MENarorMdecKd alalTUPOBAHHBIM OTpaXK€HHWEM 0a30BOM HAyKH XHMHUH Ha
OIPEJICIIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OmEero o0pa3oBaHHS OpHEHTHPOBAaH Ha OCBOCHHE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYAIILHBIX MOHATHI XUMUH, OCHOB HEOPraHMYECKONH XMMHUH U HEKOTOPBIX
OTJI€NIbHBIX 3HAYMMBIX TOHITHI OPraHUYECKON XUMHUH.

CrtpykTypa coaepkaHusi IporpaMMbl 10 XUMHUU ¢(hOPMUPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/1a K €€
n3yuyeHuro. CoaepkaHue CKIaAbIBACTCSd W3 CUCTEMbl MOHATHH O XMMHYECKOM 3JIEMEHTE M BEIIECTBE M
CUCTEMBI MOHATUH O XUMHUYECKOW peakuuu. OO0 3TU CUCTEMBbI CTPYKTYPHO OPTaHHU30BAHBI M0 MPUHIIMITY
MOCJIEZIOBATENILHOTO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOT0O YpPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuogmueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— yYEHHUS O CTPOSHUHU aTOMa U XUMHYECKOU CBSI3H;

— IpeJCTaBICHUN 00 ANIEKTPOTUTUIECKON AUCCOIHAIINH BEIIECTB B PACTBOPAX.

Teoperuueckue 3HaAHUS PACCMATPHUBAIOTCS HA OCHOBE SIMIUPHUECKU MOJIYUEHHBIX M OCMBICICHHBIX
(hakTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K IPYroMy, BBIMOIHSS GYHKIIMKA OOBSICHEHUS U



MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMSI M BO3MOXHOCTEH NPAKTUYECKOrO0 NPUMEHEHUS U TOJIy4YeHUs
M3Yy4aeMbIX BEILECTB.

OcBoeHHE MpOrpamMMbl MO XUMHUHM CHOCOOCTBYET (OPMHUPOBAHHUIO MPEACTABICHUS O XUMHUYECKOM
COCTaBJISIOIICH HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW MPHUPOJbI, LIEHHOCTHOIO OTHOILICHUS K
HAay9HOMY 3HAHUIO U METOJ/aM IO3HAHUS B Hayke. M3ydeHue XuMHUM TPOUCXOAUT C TIPUBJICUCHUEM 3HAHUI
U3 paHee M3y4eHHBIX YU4eOHBIX MpeaMeToB: «Okpyxkaroumii Mupy, «buonorus. 5-7 kmacce» u «Pusnka. 7
KJIace».

[Ipu u3yyeHUN XUMUU TPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HayKU Kak oOyactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON JEATEIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphl. 3afadya y4eOHOro npeamMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbI XMMHUYECKUX 3HAHHUM
— BaXHEHUIMX (aKTOB, MOHATHUNA, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHHM, IOCTYHMHBIX 0000IIeHU
MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HAYKH, B TMPHOOIICHWHM K HAYYHBIM METOJaM TIO3HAHUS MPH
M3y4YEHUU BEIIECTB U XUMHUYECKUX pEaKIyii, B (OPMUPOBAaHUYU M PAa3BUTUHU MO3HABATEIBHBIX YMEHUN U MX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHOW M y4eOHO-MCCIEIOBATEIbCKON AESITeNbHOCTH, OCBOCHUH TMPaBUII
0€30MacHOTO OOpAIEHUS C BEIECTBAMU B IIOBCEIHEBHOM KHU3HU.

[Ipu u3yyeHNMH XUMHUH Ha YPOBHE OCHOBHOTO OOIIET0 0O0pa30BaHMs Ba)KHOE 3HAUEHUE MPUOOpeH
TaKue 1eNH, Kak:

— (GopMHUpOBaHHE WHTEIJIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CcaMOOOpa3OBaHMIO,
COTPYIHHYECTBY, CAMOCTOSITEILHOMY TMPHUHITHIO pELICHUH, CMOCOOHON amanTupoBaThCsi K OBICTPO
MEHSIFOLUTUMCS YCIIOBUSIM JKU3HU;

— HANpaBJIEHHOCTh OOYYEHHsS] Ha CUCTEMATHUECKOe MPUOOIIEHNE 00YYarOIIUXCSl K CAaMOCTOSTENIbHOM
MO3HABATENIBHON JESITeNbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (OPMUPYIOIIMM MOTHBALIMIO U pPa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— obecrieueHe YCIOBHI, CIOCOOCTBYIONMUX MPHUOOPETEHNIO O0YUYAIOIUMHUCS OTIBITa PA3HOOOPa3HOM
JIeSITENIbHOCTH, TIO3HAHMSI U CAaMOIIO3HAHUS, KIFOUEBHIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMM), WMEIOLIUX
YHUBEPCAIBHOE 3HAUEHUE JIJIS1 Pa3JINYHBIX BUJIOB JI€ATEIBHOCTH;

— ¢opmupoBanue oO0me (QyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOM TpaMOTHOCTH, B TOM YHCIIE
YMEHUN OOBSICHATH M OIICHUBATH SIBICHUS OKPYXKAIOMIETO MHUpPA, MCIONb3Ysl 3HAHUS U OMBIT, OTyYCHHBIS
NP M3YYCHUU XUMHUH, MPUMEHATh WX TPU PEHICHUH MpoOJieM B TOBCEIHEBHON >XWM3HU U TPYIOBOM
NeSITENIbHOCTH,

— (¢opMupoBaHHEe Yy OOYYArOMMXCS TYMAHUCTHYECKUX OTHOIICHWH, TIOHUMaHUS IEHHOCTU
XUMUYECKUX 3HAHUU TSI BBIPAOOTKH JKOJIOTMYECKH IIEJIECOOOpPa3HOrO TMOBEICHUS B OBITY M TPYIOBOU
JESTENBHOCTH B LIEJISIX COXPAHEHHsI CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHON CPEeIbl;

— pa3BUTHE MOTHUBALIMU K OOYYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHHS OOIIEUETIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduns u
HAMPABIEHHOCTH JAIbHEUIIETO O0YUCHHUS.

Oo111ee yKco 4acoB, OTBEAEHHBIX JJIs1 U3yUEHUS] XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHusl,
coctaBiseT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B Henemo), B 9 kimacce — 68 yacoB (2 yaca B HEZCIIO).



COAEPKAHUE OBYUEHUAA
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IlepBoHauyaJbHbIe XMMUYECKHE TOHATHUS

[Ipeamer xumun. Ponp xumum B KW3HU 4YesloBeKa. XMMHUS B CHCTEME HayK. Tejla W BeEIECTBA.
®duznueckre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsiHUE BelecTB. [loHsATHE 0 MeToaX O3HAHUS B XUMUMU.
Yucteie BemecTBa U cMecu. CrocoObl pa3/ieIeHusl CMECEH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XHMHYECKHX 3JIeMeHTOB. [IpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas: popmyiia. BareHTHOCTE aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemecTB. OTHocuTenbHass aToMHass wmacca. OTHOCHUTENbHAasT MOJEKYIsIpHass wmacca. MaccoBas 107
XUMHUYECKOT0 3JIEMEHTA B COSTMHEHUH.

KomnuectBo BemecTtBa. Mosb. MomsipHass macca. B3auMOCBsI3b KOJIMYECTBA, MacChl M YHCIA
CTPYKTYPHBIX €IMHUII BenlecTBa. Pacu€Tel o hopMyrnaM XMMHUECKUX COSTUHEHUI.

dusnyeckue U XMMHUYECKHE SIBICHHUS. XMMUYECKas peakuus U e€ NpPU3HAKU. 3aKOH COXPaHEHMs
Macchl BemiecTB. XHUMHYeckHe YypaBHeHMs. Kiaccuukanmuss XUMHUECKHX peakuui (CoeauHEeHus,
pa3noKeHus, 3aMelIeHNs, 00MeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAO0H, MpaBuiamMu paboThl B JabopaTOpuu U MpuéMamMu oOpalieHus ¢
1abopaTopHBIM 000PYIOBaHUEM, U3yYEHUE U ONMUCAHUE (PU3UYECKUX CBOWCTB OOpPA3I[OB HEOPTaHMUYECKUX
BEIIECTB, HaOmrofeHHe (u3mueckux (IDIABJICHHE BOCKA, TAasHHWE JIbJa, PACTUpPAHHE caxapa B CTYIKe,
KUIIEHHE M KOHJACHCAllMsi BOJBI) U XUMHYECKHX (TOpEHHE CBEYH, MpPOKaJMBaHUE MEIHOW IMPOBOJIOKH,
B3aMMOJICHCTBUE MeJa C KHUCIIOTOW) SBJICHHIA, HAONIONICHWE W ONHCAHWE MPU3HAKOB MPOTECKAHUS
XUMUYECKUX peakIuil (pas3ioKeHHe caxapa, B3aUMOJCHCTBHE CEPHOW KHUCIOTHI C XJIOPHAOM Oapws,
pasznoxxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMoIeiicTBHE Kene3a ¢ pactBopom cosr meau (11),
HU3y4YeHHE CMmocoO0B pa3feeHus CMeceil: ¢ TIOMONIbI0 MarHuTa, (QWIBTPOBAHHE, BBIIAPUBAHHUE,
JTUCTUIUIAIMS, XpoMaTorpadwusi, TPOBEIEHWE OYHUCTKH TOBApPEHHOM COJIM, HAOIIOJEHHWE W OMHCAHUE
pe3ylnbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHHE MojeneH
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:kHeiilue npeacTaBuTe I HEOPraHNYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — snemMeHT U mpocTtoe BemlecTBo. Haxoxnenue
KHCIIOpOJia B Ipupojie, pusnueckre u XxuMuueckue cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kucnopoa. CrnocoObl moMydeHHs! KUCIOpOo/ia B JIa0OpaTOPUU U MPOMBINIIEHHOCTH. KpyroBopoT kucinopoaa
B mipupojie. O30H — aJITOTPOITHAS MOAU(PHUKAIIS KUCIOPOIa.

TennoBoii 3pPekT XuMUYECKON peakiuy, TEPMOXUMUUYECKHE YPABHEHHSI, 9K30- U IHAOTCPMUUYCCKHE
peakuuu. TormmBo: yroiab U MeTaH. 3arpsi3HEHHE BO3/yXa, YCHIEHUE MapHUKOBOro 3ddekra, pazpylieHue
030HOBOT'O CJIOSI.

Bopopon — snemeHT u mpoctoe BemiectBo. HaxokaeHue Boaopoja B mIpupoje, (usmueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTs! u comm.

Mounsipablii 00BEM ra3oB. Pacy€Tbl M0 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBorcTBa BoAbl. Bona xak pactBopurens. PactBopbl. HacklllieHHbIE 1 HEHACHIILICHHbBIE
pactBopbl. PacTBOpUMOCTh BEWIECTB B Bojie. MaccoBas J0Ji1 BELIECTBA B pacTBOpE. XUMUYECKUE CBOMCTBA
Boabel. OcHOBaHMs. Poiib pacTBOPOB B MPHUPOJE U B JKU3HU 4YesioBeKa. KpyroBopoT BOIbI B TPHUPOJE.
3arps3HeHue NpupoaHbIX BoA. OXpaHa U OUYMCTKA MPUPOJIHBIX BO/I.

Knaccudukanuss ~ HEOpraHMYeCKUX  COEIMHEHH. Oxcunpl.  Kiaccudukanus — OKCHIOB:
coyieoOpa3yroimme (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoleoOpasyrone. HoMeHkmaTypa OKCHIOB.
duznyeckre 1 XUMUUYECKHE CBOMCTBA OKCUAOB. [lonyueHne okcuaoB.

OcnoBanus. Knaccugpukanuss ocHOBaHMWIA: IIENOYM M HEpacTBOpUMBIE OcHoBaHHUS. HomeHkiarypa
OCHOBaHMI. PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHM. [loryueHre OCHOBaHUI.



Kucnorsl. Knaccudukarmms kuciaor. Homenknatypa kucinoT. Ousudeckue ¥ XMMHUYECKUE CBOMCTBA
kuciot. Psg aktuBHoctu metauioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. @u3nueckue 1 XuMu4yecke cBoiicTa cosieid. [lonydyenue coneil.

['eneTuyeckas cBsi3b MEXKy KJIacCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeNeNiCHHe COJACp)KaHUs KHUCIOopoJa B BO3AyXe, TMONYy4YeHHE, CcoOupaHue,
pacro3HaBaHUE U M3YYEHHE CBOMCTB KHCIIOpOAA, HAOJIO/IEHNE B3aUMOJIEUCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBUSI BO3HUKHOBEHUS U NpEKpalleHus ropeHus (mokapa), O3HaAKOMIIEHHE C 00pa3laMH OKCHUIOB U
OIMCaHHWe UX CBOWCTB, MOJIyueHHE, COOMpaHHe, PACIIO3HABAHNE M W3YyYEHHE CBOMCTB BOJIOpOJa (FOpeHHE),
B3auMozeiicTBue Bomopoga ¢ okcuaoM wmeau (1) (BO3MOXKHO HCMOIB30BaHHE BUICOMATEPHAIIOB),
HaOmoieHrne 00pa3IoB BEIIECTB KOJTUYECTBOM 1 MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEN PACTBOPEHUS BEIIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, THPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM  JOJIEH
pacTBOPEHHOTO BEUIECTBA, B3aMMOJEWCTBUE BOJBl C MeTalylaMu (HaTpueM U KaibliieM) (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPHANIOB), HCCIEIOBAaHUE OOPA3[OB HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX
KJIAaCCOB, HAOMIOJCHWE HM3MEHEHHs] OKPAaCKM WHIUKATOPOB B PacTBOpax KHUCIOT W IIeNouei, M3ydeHue
B3aumojieiicTBus okcuaa menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KUCJIOT C MeETalllaMH, pPEaKIHii
HEWTpanu3aluy, IOJTYyYEeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJHOTO MeETajla APYTHMM U3
pacTBOpa COJIM, PEIICHHE JKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «BakHelme Kiacchl HEOPTraHUYECKUX
COCIUHEHUIY.

Hepuoanyeckuii 3axkoH u Ilepuoanyeckas cucremMa xumudeckux diemenTos /1. U. Menaeseesa.
Ctpoenue aToMoB. XuMuveckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU

[lepBple MONBITKM KIacCUPUKAIMM XHUMHUYECKUX dJieMeHTOB. [loHsATHE O Trpynmax CXOAHBIX
3J€MEHTOB (ILEJIOYHBIE U IIEI0YHO3EMEIIbHbIE METAJIbI, TaJOT€Hbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbHIE
00pa3yroT aMmpoTepHbIE OKCUABI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux syemeHToB [l M. Menneneesa.
Koportkonepuoanas n niuHHonepuoaHast popmsl [leproguueckoii cucteMbl Xxumuueckux anemenTos 1. U.
Menpeneesa. [lepuonbl u rpymnmbl. @U3HYECKUN CMBICT TOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYNIIbI
3JE€MEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oTomnbl. DnekTponsl. CTpOeHUE 3JIEKTPOHHBIX 000JI0UYEK
aTOMOB MepBhIX 20 xuMuueckux sneMeHToB [lepunoanueckoit cuctemsl [. 1. MenneneeBa. XapakTepucTuka
XUMHUYECKOI0 3JIEMEHTA IO €ro MnoJiokeHuto B [lepuoanyeckoii cucreme J[. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paadyca aTOMOB XHMHYECKHX JJIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIINaM U MEepUoaaMm.

3nauenue llepuoguueckoro 3axkoHa u llepuoguyeckodl CUCTEMBI XUMHUYECKUX DJIEMEHTOB JJIs
pa3BuUTHs Hayku U npakTuku. Jl. 1. MeHneneeB — yd€HbIN U rpa)kJaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (mOdsipHas M HEMOJISIpHAs) CBSA3b. OIEKTPOOTPUIATEIBHOCTD
XUMUYECKHUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenbp oxucneHus. OKHUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. IIpomecchl OKHUCIEHHS U
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB BEIIECTB METaUIOB W HEMETAIIOB, B3aMMOJCHCTBUE THUIPOKCHIA IIMHKA C
pacTBOpamMu KHUCJIOT M WIEJOYEH, MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOUIUX HPUMEPHl OKUCIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEaKINi (TOpEHUE, PEaKUU Pa3IoKeHUs, COSTUHEHNU ).

Mescnpeomemmnuie ceasu

Peanuzanusi MeXINpeaMETHBIX CBS3€M NpU H3YYCHMM XHMHH B 8 KJIacCe€ OCYIIECTBISIETCS uepes
UCIIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHSATUH, TaK U MOHSATHH, SBISIOUMXCS CHCTEMHBIMU
JUTSL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.



OO01mue ecTeCTBeHHO--HAYYHbIC TMOHSATHUS: HAyYHBINA (haKT, THIOTE3a, TEOPHSs, 3aKOH, aHaN3, CHHTE3,
KJIacCUpUKALKUSA, NEPUOAMIHOCTh, HAOIOJCHUE, SKCIEPHUMEHT, MOJCIMPOBAHUE, H3MEPCHUE, MOJICIb,
SIBJICHHE.

®usuka: Marepus, aTtoM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIMbI, PAaAUOAKTHBHOCTb,
MOJIeKYJla, SJCKTPHUYECKUH 3apsij, BEIIECTBO, TeJ0, O0BEM, arperaTHOe COCTOSHHE BEIIECTBA, a3,
(bu3nUecKre BEIMYUHBI, SAMHUIIBI U3MEPEHUS, KOCMOC, TUIaHeThI, 3BE3/1b1, COIHIIE.

buonorwus: porocunres, neixanue, ouochepa.

['eorpadust: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TIOPOIbI, TIOJIE3HBIE HCKOMAEMbIE, TOILIHBO,
BOJIHBIC PECYPCHI.

9 KUIACC

BemecTBo M XUMH4YecKas peakuusi

Ilepuonuueckuii 3akoH. Ilepuoanueckass cucrema xumuueckux snemeHToB J[. W. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, KaJlUsl, KAJIBIUS ¥ UX COSAMHEHUH B COOTBETCTBUHU C MOJIOXKEHHUEM 3ieMeHTOB B Ilepuoanueckoil
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSI3U. TUIBI KPUCTAUIMYECKUX PEIHIETOK, 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIMA KPUCTAJUINYECKOM PEIETKN U BUAA XMMUYECKOH CBSI3U.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIUXCS K Pa3IMYHBbIM KJjlaccaM HEOPraHMYECKUX COCIUHEHHH, FeHeTUYEeCKasl CBS3b HEOPraHMUECKHUX
BEIIIECTB.

Knaccudukanuss XMMUYECKHX pEAaKIMHA 10 pa3iuyHbIM MpH3HaKaM (10 YHUCIYy M COCTaBy
YYacTBYIOIIMX B pPEAKIHH BEUIECTB, MO TEMJIOBOMY 3(P(eKTy, MO0 H3MEHEHUIO CTeleHeH OKHCIECHUs
XMUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYAaCTUIO KaTaiau3aropa). DK30- U HHAOTEPMHUECKUE
peakuuu, TEepPMOXUMUYECKUE YPaBHEHUS.

IlonsTHe o ckopocTy xumuuecko peakuuu. IlonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XMMHYECKHX
peakuusx. [loHATHE O TOMOTE€HHBIX M Te€TEpOreHHbBIX peakuusax. [lonstue o karamuse. IlonsaTtue o
XUMHUYECKOM paBHOBeCUHU. DakTOpbl, BIUSIOLIME HAa CKOPOCTb XMUMHUYECKONW pEeaklud M IOJIOKEHHE
XMMHUYECKOTI'O pPaBHOBECHS.

OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE peakuuu, AIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBlieHUE YpaBHEHHUH OKHCIUTEIbHO--BOCCTAHOBUTENBHBIX pPEaKLUUN C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust >ME€KTPOTUTHUUECKON IUCCOLMALMU. DJNEKTPOJUTHI U HEAIEKTPOJUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOLMALMU BEIIECTB C Pa3jIMYHBIMU BUAAMU XUMHYECKOH cBA3U. CTeNeHb IHUCCOLUALMH.
CunbHble U crabble 3JeKTPOIIUTHI.

Peakuun uoHHOro oOMeHa. VYcCIOBUS NPOTEKAaHUS peakuuid HOHHOrO OOMEHa, IIOJIHbIE |
COKpalllEHHbIC HOHHbIE YpaBHEHUs peakiuil. CBOMCcTBa KUCIOT, OCHOBAaHHMM U COJIeH B CBETE MPEACTABICHHM
00 3JIEKTPOIMTHUYECKON Aucconmanui. KadecTBeHHbIE peaku Ha HOHBL. [IoHATHE O THIPOIH3e CONei.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKHX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAJIOB U
HeMeTauoB (rpadura m anMasa), CIOXKHBIX BEILECTB (XJIOpuIa HATpHsl), UCCIEIOBAHUE 3aBHCHUMOCTH
CKOPOCTHM  XMMHYECKOM  peakuMh OT  BO3JEWCTBUA  pPa3iIUYHBIX  (DAKTOpPOB,  HCCIIEJOBaHHE
AJEKTPOIPOBOIHOCTH PAaCTBOPOB BEILECTB, IPOLECCa TUCCOLMALINN KUCIIOT, IEJI04Ye U cosell (BO3MOKHO
HCIIOJIb30BaHUE BUJEO MATEPUAJIOB), MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIUX MPU3HAKU IPOTEKAHUS
peakiuii MOHHOTO oOMeHa (0Opa3oBaHWE OcCalika, BBIACICHUE Ta3a, OOpa3oBaHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (ropeHue, peakuuu
pa3IoKeHus, COEAUHEHMS ), pacllO3HaBaHUE HEOPTaHUYECKUX BEIIECTB C MOMOILBIO KaueCTBEHHBIX peakui
Ha MOHBI, peIlIEHNE SKCIIEPUMEHTAIbHBIX 3a7a4.



HemeTaiibl M X cOeTUHEHUS

OOmiass xapakTepucThuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucneHus. CTpoeHue u Gpu3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — IaJIOT€HOB. XMMHUYECKHUE CBOMCTBA Ha
npuMepe xyiopa (B3aUMOJCHCTBHE C MeTalllaMH, HEMeTalulaMu, Iiesnodamu). Xioposopopon. CoisHas
KHCJIOTa, XMUMHWYECKHE CBOWCTBA, IOJNydeHHe, NpuMeHeHue. JleHcTBHE Xiiopa W XJIOPOBOAOPOAA Ha
OpraHu3M 4yejoBeKa. BakHeime XIopuasl 1 UX HaX0XKJCHHE B TIPUPOJIE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTCPHBIC
ctenieHn okucieHuss. CTpoeHue U (puU3MUECKHe CBOICTBA MPOCTHIX BELIECTB — KHUCIOPOJIAa M CEPBHI.
AnnoTpornHbsle MOJUGHUKAIMKA KUCIOPOoAa U cepbl. XUMUYECKHe cBoicTBa cepbl. CepoBOAOPOA, CTPOCHUE,
busnveckne W XUMHYECKHe cBOWcTBAa. OKCHIBI cepbl KaK TPEICTABUTEIN KHCIOTHBIX OKcHIOB. CepHas
KHCIOoTa, (U3MYECKHe U XHUMHUYECKHWe CBoiicTBa (oOIIMe Kak NpeACTaBUTENs Kiacca KHUCIOT H
cneuupuyeckre). XUMHUYECKUE PEAKIINH, JISKAIHe B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MOTyueHHs CEpHOI
kucioThl. [Ipumenenne cepHoit kucnoThl. CoMM CEpHON KHCIOTHI, KAYECTBEHHAs! PeaKIys Ha Cynb(aT-noH.
Haxoxnenue ceppl u e€ coenuHeHUN B mpupoie. XHUMUYECKOE 3arps3HEHHE OKpYKAIOIIEH Cpesl
COCMHEHUSMH cepbl (KUCIOTHBIE MOXIHW, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MpeIOTBPALCHUS.

OOmast xapakrtepuctuka sy1eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETIEHH OKHCJICHUS. A3OT, paclpoCTpaHEHHWE B TPHUpoNe, (PHU3MUECKHEe W XWMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mnpupome. AMMHAK, €ro (U3MYECKHEe M XHUMHUYECKHE CBOICTBa, MOJIyYeHUE H
npuMeHenne. Conu aMMOHMA, UX (U3MYECKHE M XHMMHUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peaxiysi Ha WMOHBI aMMOHHMS. A30THas KHCIOTa, €€ IMOoJlydeHHne, (U3NYEeCKHe W XUMHUYECKHE CBOWCTBA
(obmme kak mpencTaBUTENs Kiacca KHCIOT M crneuupuueckue). Mcmonab3oBaHHE HUTPATOB M COJEH
aMMOHHUSI B KayeCTBE MHUHEPAIbHBIX YAOOpeHUi. XWUMHUUECKOe 3arpsi3HEHHE OKPYKAIOUIeH Cpelibl
COCIMHEHUSMH a30Ta (KUCJIOTHBIC JOXIH, 3arps3HEHHe BO3AyXa, MOo4BBl M BomoémoB). Docdop,
ajsioTponHble Moaudukanuu Qocdopa, puznyeckue u xumuyeckue cpoiictBa. Oxcun dochopa (V) u
docdopHas kucioTa, (PU3MUESCKHE W XUMHUYECKUE CBOWCTBA, moiydeHue. lcmosb3oBanume (ocdaror B
KauecTBE MUHEPAJIbHBIX YA0OPEHUH.

OOmas xapaktepucTtuka 35eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETIEHU OKUCIICHUS. YTIEpOoJ, aJUIOTPOIHBIE MOAU(HUKAIINN, PACTIPOCTPAHEHUE B TIPUPOAE, PU3NIECKHE U
XUMHUYecKue cBoiicTBa. AncopOuus. KpyroBopot yrieponaa B npupoje. OKCHIIbI yriiepoaa, ux (pu3ndeckue
U XMMUYECKHE CBOMICTBA, JACHWCTBHE HA XKMBBIC OPTaHU3MBI, MOJYYCHHE U MPUMEHEHHE. DKOJIOrMYecKue
npoOseMbl, CBsi3aHHBIE C OkcuaoMm yriepoaa (lV), rumore3a T1I00aMBHOTO TOTEIUICHUS KJIMMATa,
MapHUKOBBIN 3P deKT. YToNbHAS KUCIOTa U €€ CONU, UX (PU3NUEeCKHe U XUMUYECKHE CBOMCTBA, MOTyYeHHE U
npuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-HOHBI. Mcmonbp30Banue KapOOHATOB B OBITY, METUIIMHE,
MIPOMBIIIIEHHOCTH U CEITLCKOM XO035HCTBE.

IlepBoHayasibHbIE MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COSJAMHEHUX yriepoaa (MeTaH, 3TaH,
STHJICH, alleTHJIEH, STaHOJ, TIIUIEPHH, YKCYCHAs KicoTa). [IpupoHble MCTOYHUKH YTIEBOIOPOIOB (yroJb,
MPUPOIHBIN Tra3, He(Th), MPOAYKTHl MX TepepaboTku (OCH3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTHEe 0 OMOTOrMYECKH Ba)KHBIX BEILECTBAX: )KUPaX, O€JIKaX, yrJIeBOAaxX — M X POJIM B KU3HH YEIOBEKA.
MarepuanbHOe €IMHCTBO OPTaHMYECKUX U HEOPTAaHMIECKUX COSTHMHEHUIM.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOICTBa, MoiydyeHue M mnpumeHeHHe. CoequHeHUs
KpeMHus B mipupojie. O6mue npeacrapneHus: 06 oxcune kpemuus (1V) u kpemaneBoit kucnore. CUIHKATHI,
UX HCIIONIb30BaHHE B OBITY, B TPOMBINLICHHOCTH. BaXHEWIHMe CTpPOUTEIbHBIE MaTepHAIIbl: KepaMHKa,
CTEKJIO, LIEMEHT, O€TOH, kese300eToH. [Ipobaembl 6€301macHOT0 UCIIOIB30BaHUS CTPOUTEIBHBIX MaTEPHAIOB
B IIOBCEJIHEBHOM KU3HM.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3loB HEOPraHWYEeCKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTBHI, TMpPOBEJEHHUE
Ka4yeCTBEHHBIX PEaKINil Ha XJIOPUI-UOHBI M HAOJIOICHIE MTPU3HAKOB UX MPOTEKAHMSI, OTIBITHI, OTPAXKAIOIINE
¢busznueckue W XMMHYECKHE CBOWCTBA TajoOreHOB M HX COEJMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE



BUJICOMATEPUAIIOB), O3HAKOMIICHUE C 00pa3laMu XJIOPUAOB (TaJOT€HHIOB), O3HAKOMIICHHE C O0Opa3laMu
ceppl W €€ COeaUHEHUAMH (BO3MOXKHO MCIIOJIb30BAaHUE BHICOMATEPHAIIOB), HAOJIOJIEHHWE IIpolecca
oOyriauBaHUs caxapa TOJ JEHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOW KHCIOTHI, M3YUYE€HHE XHMHUYECKHX
CBOWCTB pa30aBIIEHHOW CEpHOW KHCJIOTHI, IMPOBEICHWE KAYeCTBEHHOW peaknmuu Ha Cylb(paT-uOH H
HaOJI0/IeHNEe TIpU3HaKa €€ TMPOTeKaHus, O3HAKOMJIEHHE C (PM3UYECKUMHU CBOMCTBAMH a30Ta, ¢ocdopa U ux
COeMHEHUN (BO3MOXKHO WCIIOJIb30BAaHWE BHEOMATEPUANIOB), OO0Opa3lamMu a30THbIX U  (HOCHOPHBIX
yIOOpeHui, ToJlydeHue, coOWpaHue, paclo3HaBaHWE K W3y4eHUE CBOMCTB aMMHUaKa, IPOBEICHUEC
KAueCTBEHHBIX peakUuii Ha HOH aMMOHUs H ¢docdaT-HOH W H3yYEHHE MPHU3HAKOB HX IPOTEKaHWUS,
B3aMMOJICHICTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAbl0 (BO3MOXXHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB), H3yUYCHHE MOJENed KPUCTALIMYECKUX pemeéToK anMasa, Trpadwura, dymiepena,
O3HAaKOMIJICHHE C MPOIIECCOM aJcOPOLMU pACTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTUBOTa3a, MOTy4YeHHe, COOUpaHne, paclio3HaBaHUE M U3YUYEHUE CBONCTB YIIIEKUCIIOTO Ta3a, MPOBEICHHE
Ka4eCTBCHHBIX pEaKIWi Ha KapOOHAT M CWJIMKAT-UOHBI W HW3y4YeHHWE TMPU3HAKOB UX MPOTEKAHMUS,
O3HAKOMJICHHE C TMPOAYKLHMEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ay [0
Teme «BakHelIme HeMeTaulbl U UX COEUHEHHUS».

MeTajuibl M UX COCIUHECHUSA

OOmiasi XxapakTepuCTUKa XUMHYECKHX 3JEMEHTOB — METaVIOB Ha OCHOBAaHWU HX TOJOXKCHHS B
[lepunonuueckoii cucreme xumudeckux snemeHtoB J[. WM. MenpaeneeBa u crpoenus atomoB. CTpoeHue
MeTaJuIoB. MeTamnyeckasl CBsI3b U METAJUIMYECKasl KPUCTAJUIMYECKas: PEMIETKA. DINEKTPOXUMUUYECKUI sl
HanpsDKeHUH MertaisioB. Pu3nyeckre M XUMHUYECKHE CBOMCTBa MeTayuioB. OOIIMe CrocoObl MOJTy4eHHS
MeTauioB. [loHsITHE O KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CrutaBsl (CTab,
YYT'yH, IIOPaTIOMUHUHN, OpOH3a) U UX MPUMEHEHUE B OBITY U POMBIIUIEHHOCTH.

[[lenounble Metaibl: nojoxeHue B Ilepuonuueckod cucrteme XuMHUYecKHX snemeHtoB [[. .
MeHneneeBa, CTpOCHHE MX aTOMOB, HAaXOXKJeHHE B Tpupoje. Puznyueckre M XMMHUYECKHE CBOWCTBA (HA
npuMepe HaTpus U Kanusi). OKCHIBI U TUAPOKCUBI HATpUs U Kanus. [I[pruMeHeHue menoYHbIX METaIOB U
WX COCMHECHUM.

[[lenouyHO3eMeNbHBIE METa/UIbl MarHui M KajlblMil: TonokeHue B Ilepuoguueckoil cucreme
xumudeckux sneMeHnToB J[. 1. MenaeneeBa, cTpoeHHE UX aTOMOB, HaX0XJIeHHE B mipupoje. Pusznueckue u
XUMUYECKHE CBOMCTBA MarHus W Kajblus. BakHeilmme coenMHEHUs KanbIUs (OKCHUI, TUIPOKCHUJ, COJIH).
XKécTrkocTh BOIBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuonuueckoir cucteme xumudeckux snementoB JI. M. Menneneena,
CTpPOCHHE aToMa, HaXOXJeHue B npupoje. Pu3ndeckne u XMMUIECKUE CBOMCTBA alfOMUHUSA. AMGOTEpHbIE
CBOMCTBA OKCHJIa U TUIPOKCH/IA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuyeckux snemeHToB J[. M. MeHnneneesa,
CTPOCHUE aToMa, HaXOXIeHWe B Tpupoje. Pu3MUecKue U XHUMHUYECKHUE CBOMCTBa xeie3a. OKCHUIBI,
ruapokcuabl u comu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u mony4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIGHHE C O0pa3llaMl METajuIoB M CIJIaBOB, HUX (U3NYECKUMHU CBOICTBAMH, H3y4YECHHE
pE3yAbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO HCIIOJIB30BAHHE BHJICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHA KaJbIlUs W HATPUS C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUATIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOM BOJIBL, MTPOLIECCa TOPEHHUS Keje3a B KUCIOpoae (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPUANIOB), TMPU3HAKOB TMPOTEKAHWS KAa4eCTBEHHBIX pEaKIMii Ha HOHBI: MarHus, KaJbIHs,
amomMuHus, 1nuHka, ckeneza (1) m xenesa (lIl), memu (ll), HaOmrogeHwMe W omMcaHuEe MPOLECCOB
OKpalllMBaHUs TUIAMEHU MOHAMHU HATpPHs, KA U KalblUs (BO3MOXXHO MCIOJIb30BAaHUE BUAEOMATEPUATIOB),
uccieoBaHUE aM(OTEpPHBIX CBOMCTB THAPOKCHAA AJTIOMHHHMS W THUIPOKCHAA IIMHKA, PEIICHHE
JKCHEPUMEHTAIBHBIX 33124 110 TeMe «Ba)xHelnme MeTaibl U UX COSAUHEHUS».

XMMHUSA U OKPYKAWIIASA cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOM >KM3HU 4esoBeKa. be3omacHoe MCIob30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObITy. [lepBast mOMOIIIb MPU XUMUYECKHUX 0KOTax U OTPABICHUSX.



XuMHUUECKoe 3arpsi3HEHHE OKpYXaromeill cpensl (mpeaenbHas AOMyCTHMas KOHLEHTpAIMs BEIIECTB,
nanee — [1JIK). Posib XuMuu B perieHUU 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii Ikcnepumenm:

n3ydeHre o0pas3oB MaTepHaoB (CTEKIIO, CIUIAaBbI METAJUIOB, TOJIMMEPHBIE MAaTEPHATIBI).

Meoswcnpeomemmnunie ceasu

Peanu3anuss MEXIpeIMETHBIX CBA3eH NpU U3YYEHMHM XMMHUU B 9 Kilacce OCYLIECTBISETCS 4Yepes3
MCTIOJIb30BaHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSATHH, SBISIOIIUXCS CHCTEMHBIMH
IUISL OTAETIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O IIHKJIA.

OOm1re ecTeCTBEHHO-HAyYHbIC TOHATHS: HAy4YHBIM (haKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3,
Kinaccuukanus, MEepHOANYHOCTh, HAOJIOJCHUE, HKCIEPUMEHT, MOJCITUPOBAHHE, H3MEpPEHHE, MOJICIb,
SBJICHUE, TAPHUKOBBIN 3 (DEKT, TEXHOIOTHSI, MaTEPHAIIBL.

®dusnka: mMarepus, aToM, DJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI, PaAHOaKTHBHOCTD,
MOJIEKYJIa, IEKTPUICCKHNA 3apsi/], TPOBOTHHUKH, TOIYIPOBOIHHUKH, TUIIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TeJn0, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTbD, KpUCTAILTUYECKas peréTka,
CIUIaBbl, (PU3MUECKUE BEIMYUHBI, €AMHUIBI M3MEPEHHs, KOCMUYECKOE NMPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
CounHize.

buonorus:  QortocunHre3, apixaHue, Ouocdepa, HSKOCHCTEMa, MHHEpaJIbHBIE  YIOOpEeHHMS,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BENIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MuHepasbl, FTOPHbIE TOPOBI, TOJE3HBIE UCKOMIAeMbIE, TOILIHBO,
BOJIHBIC pecypchl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHA HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUSI MPOTPAMMBI OCHOBHOTO OOIIETr0 O0Opa3oBaHMs TOCTHTAIOTCS B
X0Jie¢ OOy4YCHHS XWMHH B EIMHCTBE y4eOHOW W BOCIUTATEIILHON JEATEIBHOCTH B COOTBETCTBHH C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMHA U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMHU, IPUHATHIMA
B 00IIIeCTBE MPaBUJIAMH U HOPMAaMH TIOBEJEHUS U CIOCOOCTBYIOT MPOLIECCAaM CAMOIMO3HAHUS, CAMOPA3BUTHS
Y COIMANTU3AIIIH 00YUYAIOIIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPaXKalOT TOTOBHOCTh OOYyYaIOIIUXCS PYKOBOICTBOBATHCA CHUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN U PACIIMPEHHUE ONbITA JESITEIBHOCTA HA €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpUOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIICHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY M HAYYHOMY HACIIEIUIO,
MOHMMAHUS 3HAYEHUS XUMUYECKOM HayKu B JKU3HM COBPEMEHHOTO O0IIecTBa, CIOCOOHOCTH BIAAETh
JOCTOBEpHOM MH(DOpMaIHE 0 IEPEIOBBIX TOCTHKEHUSIX U OTKPBITUAX MUPOBON M OTEUECTBEHHOW XMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOro BOCTIMTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOPMAaX M IMPaBUJIAX MEKIUYHOCTHBIX OTHOIIEHWH B KOJIJIEKTHBE,
KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, YUeOHO-HUCCIIeI0BATEILCKON, TBOPUCCKOM
U APYTUX BUAAX JAESATEIBHOCTH, FOTOBHOCTU K Pa3HOOOPAa3HOM COBMECTHOM NESATEIBHOCTH P BBIOJIHEHUN
y4eOHBIX, TMO3HABATEIbHBIX 3a]a4, BBIOJHEHUH XHUMUYECKHUX OKCIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX
MIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO M B3aWMOIIOMOIIIU B MPOIECCe ITOW y4eOHOU ACATEIHLHOCTH,
TFOTOBHOCTH OLIEHMBATH CBOE MOBEJAEHUE U MOCTYNKHA CBOMX TOBAPUIIEH C MO3UMLUMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBHI MOCTYIKOB;



3) HeHHOCTH HAYYHOTO MO3HAHHUS .

MHPOBO33PEHUECKUE MPEACTABICHUS O BEIIECTBE M XHMHMUYECKOM pPEakUHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO PAa3BUTHUsI HAYKU W COCTABJISIOLIME OCHOBY JUIsl IOHMMaHUsl CYIIHOCTH HAay4HOU
KapTUHBl MHpa, NPEJCTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BHTUS TNPHPOJBI, B3aHMMOCBS3AX
YeJloBeKa ¢ MPUPOIHON Cpeslol, O posiv XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HANpPaBICHHbIC Ha MOJYYCHHWE HOBBIX 3HAHHWN MO XUMHUH, HEOOXOIUMBIE
i OObACHEHWsT HAONIOMAaeMBIX TPOIIECCOB W  SABICHHIA, IT03HABATENbHOW, WH(POPMAIIMOHHON U
YUTATEJIbCKOM KYyJIbTYphl, B TOM YHKCIE HABBIKOB CAMOCTOSITENIbHOM paboThl C Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMHA TEXHHUYECKUMHU CPEICTBAMU HWH(POPMAIITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4eHHI0 U TO3HAHMIO, JIFOOO3HATENIbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa3oBaHUIO0, TMPOEKTHOH U UCCIEAOBATEIbCKON JIEATEeIbHOCTH, K OCO3HAHHOMY BBHIOODY
HAIPABICHHOCTH U YPOBHSI OOYUYCHHSI B TaJbHEHIIIEM;

4) opMupOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAaHUE IEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3J0pOBbIO, YCTAaHOBKM Ha
3JI0pOBBIIl 00pa3 >KHW3HM, OCO3HAHWE TIOCIEACTBUN M HEMPUSATHE BPEIHBIX IMPUBBIYEK (YIOTPEOICHUS
aJIKOTOJIsl, HAPKOTUKOB, KypeHUs), HEOOXOAUMOCTH COOJIIOJIEHUSI TIPAaBHIII O€30MaCHOCTH MPHU OOpaleHUH C
XUMHYECKUMHU BEIIECTBAMH B OBITY M PEAIbHOM JKU3HU;

5) Tpy/10BOT0 BOCIIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY H3yUeHHUIO mpodeccuil U TpyAa pa3IuyHOro poja, YBaXKEHHE K TPYAY H
pe3ynbTaTaM TPYIAOBOM NESITENBHOCTH, B TOM YHCJIE HAa OCHOBE IMPUMEHEHHUS MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBbIM BbIOOpP WMHIMBUIYaJIbHONM TpPACKTOPUHM MPOJOJDKEHUS O00pa3oBaHUs € Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHOM
npoeCCHOHAFHON ACSTEIBHOCTH U Pa3BUTHA HEOOXOJUMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHanbHON cpee;

6) IKOJIOrM4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH IIeJIecO00pa3Hoe OTHOUICHHE K TPUPO/IEC KaK UCTOYHHUKY JKU3HU Ha 3emiie, OCHOBE e
CYLIECTBOBAHMS, IOHMMAaHME LIEHHOCTH 3J0pPOBOTO M Oe3omacHOro oOpa3a KHU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTU COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS TP padoTe C BEIECTBAMH, a TAKKE B CUTYAILIUAX, YTPOKAIOIINX 3/JOPOBHIO
W SKU3HM JTIOJCH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHUS, TOJIyYaeMble MPH HM3YUYEHUU XHMHH, ISl DPEIICHUs 3ajad,
CBSI3aHHBIX C OKPYXAIOIIE NPUPOJHOW CpENOM, ISl TOBBIMIEHUS YPOBHS SKOJOTHYECKOW KYJIbTYPBHI,
OCO3HaHHUs TTI00aIBHOIO XapaKkTepa SKOJIOTHUECKUX MpoOJIeM U MyTel MX pelIeHUs] MOCPEICTBOM METO/I0B
XUMHH, SKOJOTMYECKOIO  MBIIUIEHHMS, YMEHMsSI  pPYKOBOJCTBOBATbCSI MM B  IIO3HaBaTEJIbHOM,
KOMMYHUKATUBHOM M COLIMATILHOM MTPAKTUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pe3y/lbTaTOB BBIAECISIOT 3HAUUMBIE I8 (POPMUPOBAHUS MUPOBO33PEHUS
oOlIleHay4YHbIe MOHATHS (3aKOH, TEOpHs, MPHUHIMI, TUMore3a, GakT, CUCTEMa, MPOIECC, IKCIEPUMEHT U
Apyroe.), KOTOpPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax U MO3BOJISIIOT Ha OCHOBE
3HAHUA U3 ATHX MNpeIMeToB (OPMHUPOBaTH MPEACTABIEHHWE O LEIOCTHOW HAyyHOW KapTUHE MHpa, U
YHHUBEpCalbHble yueOHbIE AeicTBUA (MO3HABAaTENbHBIE, KOMMYHUKATHUBHBIC, PETYISITUBHBIC), KOTOPHIC
obecrieynBarOT (OPMHPOBAHHWE TOTOBHOCTU K CAMOCTOSITEIPHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHHIO
y4eOHOU e TEIbHOCTH.

Ilo3naBaTebHBIE YHHBEpPCAIbHBbIE YUeOHbIe 1eHCTBHSA

basoBble Jiornyeckue 1eicTBUA:

YMEHUS UCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI IPY OCBOEHUHU 3HAHUN: PACKPBIBATh CMBICII
XUMUYECKUX TOHATUH (BBIAEISATH UX XapaKTEepHblE MPU3HAKM, YCTaHABIMBATh B3aUMOCBS3b C APYTHMMH
MOHSITHSIMHE ), UCTIOJIb30BATh TIOHATHS JUTsI OOBSICHCHUS OT/ICIHHBIX (PAKTOB W SIBJICHHUH, BEIOUPATh OCHOBAHHUS
U KpUTEepUHM Ui KIacCU(UKAIUKM XHMHUYECKHUX BEIIECTB M XMMHUUYECKHUX pEaKIMi, YCTaHaBIUBATbH



NPUYMHHO-CJIC/ICTBEHHBIE CBSI3U MEXIY OOBEKTaMH M3Y4YCHHUs, CTPOHUTH JIOTHUECKUE PACCYKICHUS
(MHIyKTUBHBIE, 1€TyKTUBHBIE, II0 aHAJIOTHH), 1€JIaTh BHIBObI U 3aKIIOUCHUS;

yMEHHE TPUMEHSATh B TMpollecce TMO3HAaHUS TMOHATHS (TpeaMEeTHhle U  MeTalpelIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, HCIIOJIb3yeMbIe B XUMUH, IIPe0OPa30BbIBATh NIMPOKO MIPUMEHSEMbBIC B
XUMHHM MOJEJIbHbIE TMPEACTAaBIECHUS — XUMHUYECKHI 3HaK (CMMBOJI 3JIEMEHTA), XUMHUYecKas Qopmyrna H
ypaBHEHHE XUMHUYECKOW peakluu — TpU pelIeHHH Yy4eOHO-TIO3HABATENBHBIX 3aJad, C YYETOM OTHUX
MOJIEJIbHBIX MPEACTABICHUIN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKH M3Y4aeMbIX OOBEKTOB
— XUMHYECKHX BEIIECTB M XHUMHUYECKUX PEAKIUil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-
CJIEJICTBEHHBIE CBSA3H U IPOTUBOPEUMS B U3yYaEMBIX MPOIECCAX U SIBICHUSX.

Ba3zoBble uccienoBareibckme 1eiCTBUSA:

YMEHHE HCIIOJIb30BaTh MOCTaBJICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA IO3HAHUSA, a TaKKe B
Ka4yecTBE OCHOBBI JIJIs1 (POPMHUPOBAHUS TUIIOTE3BI IO POBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYX/ICHU;

MpUOOpETeHNnEe OmNbITa 1O IUIAHUPOBAaHUIO, OpraHu3allid M TNPOBEIACHUIO  YYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOA0M MpoIlecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €TI0 pe3ysbTar,
¢dopmynupoBaTh 0000IIEHHUS U BBIBOJBI 110 PE3YJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIEIOBAHMS, COCTABIATD
OTYET O MpoIeTIaHHOM pabdoTe.

Pabora ¢ undopmanmuei:

yMEHHE BbIOMpATh, aHAJU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO Pa3IUUHBIX BUAOB U (HOpM
MPE/ICTABICHUSI, TOJy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (HAy4YHO-TIOMYJSIpHAs JUTEpaTypa XUMHUYECKOTO
COJIepXKaHUs, CIIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KPUTUYECKH OLIEHUBATh MPOTUBOPEUYMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHME MPUMEHSITh pa3IWYHbIE METOJbl U 3alpochl MpH IMOUCKE W OoTOOpe HHPOpMAIUH U
COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOMUMBIX [UIsl BBIOJHEHHS YUEOHBIX W IIO3HABATEIBHBIX 3a]au
ONpeAeNnéHHOr0  TUMa, NpUOOpeTeHHWe ombiTa B  00JacTH  HMCHOJb30BaHUS  HMH(OpPMAIMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOTUM, OBIIaJIEHUE KYIbTypOil aKTUBHOTO UCTIOIB30BAHUS PA3TMUHBIX TTOUCKOBBIX
CHCTEM, CaMOCTOSITEJIbHO  BBIOMpATh ONTUMANbHYIO (opMy mpexacTaBieHuss HHQOpPMALUU H
WUTIOCTPUPOBATH PELIaeMbIe 3a/1a4l HECJIOKHBIMHM CXEMaMH, AMarpaMMaMHu, IpyruMu Gopmamu rpaduku u
WX KOMOWHAIUSIMU;

YMEHHE UCIOJb30BaTh U aHAJM3UPOBATh B MpOLECCe YYEOHON M MCCIEA0BATEIbCKON EATEIbHOCTU
uHGOPMAIIMI0O O BIMSHUM TPOMBIIIJICHHOCTH, CEIbCKOrO XO3SiiCTBa M TPAaHCIOpPTa HA COCTOSIHHE
OKPY’KaIoILEeH IPUPOJHOHN CPEIBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBHUS:

YMEHHUS 3a/1aBaTh BONPOCHI (B X0/€e Auanora u (WiH) AUCKYCCUH) IO CYIIECTBY 00CYXIaeMON TEMBI,
(bopMyIHpOBaTH CBOU MPEATIOKEHHISI OTHOCHTEIBHO BBITIOHEHUS MPEITIOKEHHOM 3a/1a4H;

YMEHHSI TPEICTaBIATh MOJYyYEHHbIE pPE3yabTaThl IMO3HABATEIbHOM JEATENIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTALMI0 Pe3yabTAaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEPUMEHTa
(J1abopaTOpPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI MO UCCIIETOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEHHS Y4eOHOTO COTPYAHHYECTBA CO CBEpPCTHUKAMHU B COBMECTHOW TMO3HABaTEIbHON W
UCCIICIOBATENILCKOM JIEATEIbHOCTH NPU PEIICHUHM BO3HMUKAIOIIUMX IPOOJIeM Ha OCHOBE Yuéra OOIIMX
MHTEPECOB U COIIaCOBaHUs MO3ULNN (00CYk1eHNs, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JICHCTBHI, OMpe/iesieHne KPUTEPUEB TI0 OILICHKE Ka4eCTBA BHIIOJHEHHON PabOTHI U IpYTHeE).

PerynsiTuBHbIE YHHBepPCAJbHbIE yUyeOHbIE JelcTBUS:

YMEHHE CaMOCTOSTEIbHO OIpEAENsATh LEIU JeATEIbHOCTH, IIJIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESATEIbHOCTh, BBIOMpaTh Haubojee
3¢ deKTUBHBIE CIIOCOOBI pPelIeHHs y4eOHBIX M MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTENIEHO COCTABIISATH HIIU
KOPPEKTUPOBATh MPEJIOKEHHBIH aNrOpUTM ACHCTBHIM NpPU BBHIMOJIHEHUU 3aJaHU C y4E€TOM MOJy4EHHUs
HOBBIX 3HaHUH 00 M3ydaeMbIX OOBEKTAaX — BEILIECTBAX U PEAKIHIX, OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3ynabpraTa 3asBICHHOW II€JIM, YMEHHE HCIOJIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI, MpeJJlaraeMbie B
YCJIOBUH 3aJJaHHI.



INPEIMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3yiabTaTOB IO OCBOEHHUIO OO0S3aTENBHOIO COJCPXAHMSA, YCTAHOBIEHHOIO
JaHHOM (enepanbHON pabodeil MporpaMMoi, BBIJENSAIOT: OCBOCHHbIE O0YYaroIMMUCS HAaydHbIe 3HAHUS,
YMEHHUS U CHOCOOBI NEeHCTBUH, cienn(udecKre Uil MPeAMETHON 00IacTi «XUMHUS», BUIBI 1€ATEIbHOCTH
[0 TIOJYYEHUI0 HOBOTO 3HAHHWSA, €ro HMHTEpIpeTanuy, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B Pa3IUYHBIX
y4eOHBIX M HOBBIX CUTYalUsX.

K koniy oOyueHus B 8 kJjacce mpeaMETHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXKATh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIUXCA YMEHUI:

PaCKpbIBaATh CMBICI OCHOBHBIX XHMHUYCCKHX HOHATHH: aToOM, MOJICKYIJIa, XUMHUYECKUU DJIEMCHT,
MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAsS), BAJICHTHOCTD,
OTHOCHUTCIIbHAsA aTOMHAas U MOJICKYJIIpHAsA MaccCa, KOJIMYCCTBO BCUICCTBA, MOJIb, MOJIAIpHAad Macca,
MaccoBasi JIOJII XMMHYECKOTO JJIEMECHTa B COCAMHCHHH, MOJISIPHBIA OOBEM, OKCHI, KHCIIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPUIATENLHOCTh, CTENEHb OKHUCICHUS, XHMHYECKas peaKius,
KIacCU(UKALIUSA PEAKIUi: peakluyd COCNUHEHUS, PEAKIMH Pa3JOKEHUs, PEakluu 3aMeleHUs,
peaknuu 0OMEHa, 9K30- U HAOTSPMHUYCCKHE PEaKIUH, TETUIOBOM 3(PQeKT peakiuu, sapo aToMma,
JNIEKTPOHHBINA CJION aToMa, aTOMHasi opOUTa b, paANyC aToMa, XMUMUYECKasi CBSI3b, MOJSpHAs H
HETIOJISIPHAsl KOBAJIGHTHAsI CBsI3b, MOHHAS CBSI3b, MOH, KATHOH, aHWUOH, PAacTBOpP, MAcCOBas OIS
BellecTBa (MIPOLIEHTHAs KOHIICHTPAIHs) B PaCTBOPE;

HUIITIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMHUUYCCKHUX HOHATUHN U MNPUMCHATH 3TU MOHATHUA IIPU
OINMCAaHUU BEUIECTB U UX MPEBPALLEHUII;

UCTIOJIb30BaTh XUMHYECKYIO CHUMBOJHKY Ui COCTaBiC€HHs (OPMYN BEIIECTB U YpaBHEHHA
XUMHYECKHUX PEaAKIU;

onpeacsiTb BaAJICHTHOCTHL 4TOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUHCHHUAX, CTCIICHb OKMCIICHUA
3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, NMPUHAMJICKHOCTh BEIIECTB K OINpEeAeNEHHOMY Kiaccy
coenuHeHu# mo ¢opMynaM, BUI XUMHUECKON CBS3HM (KOBAJCHTHAs W MOHHAsI) B HEOPTAHUYECKUX
COCIIMHEHUSX;

packpeiBath cMmbich llepuonnyeckoro 3akona [I. M. MenneneeBa: 1€MOHCTPUPOBATh TIOHUMAHUE
HepHOHHqCCKOﬁ 3aBUCHMOCTH CBOHCTB XUMHYECKHUX DJIIEMEHTOB OT HX IIOJIOKEHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXPaHEHHUs MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YYCHHS, 3aKOHAa ABOTAJIPO;

OMKCHIBATH M XapaKTepuszoBaTh TaOmuuHyio Qopmy Ilepuognueckoil CHUCTEMBl XUMHUYECKHX
9JIEMEHTOB: Pa3IMyaTh MOHATHS «TJaBHas noArpynna (A-rpymmna)» u «nobouyHas noarpymmna (b-
TpyIIa)», Majible U OOJIBIINE TIEPHUOJIBI, COOTHOCHTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B TaOIHUIIE
«Ilepuoguyeckass cuctema xummuueckux odnemeHtoB J[. M. MenngeneeBa» ¢ YHCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsn sapa, oodIiee
YHCIIO 3JIEKTPOHOB U PaCHpeIeICHUE UX 110 3JIEKTPOHHBIM CIIOSM);

KJ'IaCCI/I(i)I/H_[I/IpOBaTB XUMHUYCCKUC JJICMCHTBI, HCOPraHUYCCKHUEC BCIICCTBA, XUMHUYCCKUC PCAKIHNU
(Mo yKcny ¥ COCTaBy y4acTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D dexTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KIJIACCOB,
MOJITBEPKJasl ONMHMCAaHNE MPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKLHii;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O COCTaBa, BO3MOXKHOCTHU
IIPOTEKaHUS XUMUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBHUSAX;

BBIUUCIISITH OTHOCUTENIbHYIO MOJEKYJISPHYI0O UM MOJISIPHYIO MAacChl BEIECTB, MacCOBYIO IOJIIO
XUMHYECKOTO JJIEeMEHTa MO (opMyine COSIUHEHHs, MAacCOBYIO JIOJII0 BEIIECTBA B PAacTBOPE,
IIPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUYECKOU PEAKIINHY;

NPUMEHSTh OCHOBHBIC OIEpAIlMH MBICITUTEIBHON NEATENbHOCTH — aHalu3 M CHUHTE3, CpPAaBHEHHUE,
000011eHre, cCUCTeMaTH3aIMIo, KilacCu(UKaInio, BBISIBICHUE TIPUUYNHHO--CJICICTBEHHBIX CBSI3CH —



A U3YYCHUA CBOMCTB BECIICCTB MW XHMMHYCCKHX peaKuHﬁ, CCTCCTBCHHO-HAYYHbIC MCTO/IbL
IIO3HAHUs — HAOJI0IEHUE, U3MEPEHUE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (peabHbIM U MBICIICHHBIN);
CJIEJIOBATh MpaBWJIaM IOJIb30BAHUS XUMHUYECKOW MOCYNOM U J1abopaTopHBIM 00OpYJOBaHUEM, a
TaKXke MpaBujaM OOpalleHUsl ¢ BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLMSIMHU IO BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB M0 TMOJYYEHUI0 M COOMpPaHMIO Tra3000pa3HbIX BEIIECTB
(Bomopoma M KHUCIOpOZA), NPUTOTOBIIEHUIO PACTBOPOB C ONPENEIEHHONM MacCcoBOM aoieit
paCTBOpéHHOFO BCIICCTBA, IUIAHUPOBATH MW TMNPOBOAUTH XHMHUCCKHUE OSKCIICPUMCHTHI 110
pacro3HaBaHUIO pPAacTBOPOB INEJIOYEH U KHUCIOT C IIOMOILIBI0 HMHAMKATOPOB  (JaKMYC,
benondraner, METUIOPAHK U IPYTHE).

K koHiy oOydyeHus B 9 Kjacce IpeAMETHbIE PE3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTb
c(OPMHPOBAHHOCTh Y 00YHAIOIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX MOHSATUH: XMMHUYECKHI JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHUOH, AaHMOH, IIPOCTOE  BELIECTBO,  CJIOKHOE  BEIIECTBO,  BaJEHTHOCTD,
IEKTPOOTPUIATENBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMHUYecKas CBS3b,
TEIUIOBOM 3P EeKT peakiuu, MOjIb, MOJSIPHBIH 00BEM, PACTBOP, IEKTPOIMUTHI, HEIJIEKTPOIHTHI,
AIIEKTPOJIUTUYECKAsT JUCCOLMAIMS, PEaKIMH HOHHOrO OOMEHa, KaTajJu3aTop, XHMHUYEeCKOe
paBHOBecHe, 0OpaTHUMble U HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHUCJIUTEIh, BOCCTAHOBUTENb, OKHUCICHHE U BOCCTAHOBIEHHUE, aJIOTPOINHUs, aM(OTEPHOCTH,
XUMUYECKasl CBS3b (KOBAJICHTHAsI, HOHHAS, METAJUTMUECKAas ), KPUCTAIUTNYECKAS PEIIETKA, KOPPO3US
METAJIOB, CIUIaBbl, CKOPOCTh XUMUYECKOW PEAKLIMH, TPeAeIbHO AonmycTumas KoHueHtpamus 111K
BELIECTBA;

WUTFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUN W MPUMEHATH 3TH MOHATHS MPHU
ONMCAHUU BEILIECTB U UX MPEBPAILCHUN;

UCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJMKY JMJis CcOcTaBieHus (OpMyNl BEUIECTB M YpaBHEHUU
XUMUYECKUX PEeaKlnid;

ONpeeNATh BAJICHTHOCTb U CTENEHb OKHUCICHHS XHMHUYECKHUX OJJIEMEHTOB B COEIMHEHUSIX
pPa3IUYHOIO COCTaBa, IMPHUHAJIEKHOCTh BEIIECTB K OINPENEIEHHOMY KJIAcCy COEAMHEHMH I10
dopMynaM, BUJ XUMUYECKOW CBSA3M (KOBaJICHTHAs, MOHHAs, METAJJINYECKAs)) B HEOPraHMYECKUX
COCIMHEHUSX, 3apsA] MOHA MO XUMHUYECKoi (opmyre, xapakTep Cpellbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COEAMHEHHUH, T KPUCTAIIINYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbici [lepmonnueckoro 3akona J[. WM. MenpaeneeBa u JE€MOHCTPUPOBATH €r0
NMOHMMAaHUE: OIMHCHIBATh W XapaKTepwu3oBaTh TaOnmuHyro ¢opmy Illepuomudeckoil cucTeMbl
XMMHUYECKHX B3JIEMEHTOB: pa3iuyaTh MOHATUS «TJIaBHasg HoArpymna (A-rpymnmna)» U «modoyHas
noarpynmna (b-rpynma)», Manbpie u OoybliMe NEPUOABI, COOTHOCHTH OOO3HAYEHHsS, KOTOPHIC
UMEIOTCS B NEPUOAMYECKON Tabiuile, C YHUCIOBBIMHM XapaKTEpUCTHUKAMU CTPOEHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] sApa, o0lee Yucio 3JIEKTPOHOB U paciipe/ie]ieHHe UX 10
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB JIEMEHTOB U MX
COEJIMHEHUH B Mpejiesiax MajIbIX MEepUOoJI0B U IIABHBIX MOATPYII C YYETOM CTPOSHHSI UX aTOMOB;
KIAaCCU(PUIIUPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUYECKHE DPEaKIMU
(M0 yMCIly ¥ COCTaBY y4acTBYIOIIMX B pEaKLMU BELIECTB, IO TEIJIOBOMY 3(PPeKTy, 0 U3MEHEHUIO
CTETeHEeH OKUCICHHUSI XUMUYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) O0IMME W crenu(puueckne XHUMHYECKHE CBOWCTBA MPOCTBIX H
CJIOKHBIX BEILECTB, MOATBEPK/as ONKCAHUE MPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTUUYECKON AUCCOLMALIMM KUCIOT, EI0YEH U COJIEH, MOIHbIE U
COKpAII€HHBIC YpaBHEHHS DPEaKIWii MOHHOTO OOMEHa, YpaBHEHHUS PEaKIi, MOATBEPKAAIOIINX
CYILLECTBOBAHHE F€HETUUECKOM CBSI3U MEXK/1y BEILIECTBAMU PA3IUYHBIX KJIACCOB;



PacKphIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA MOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOIO OajlaHca ATUX PEaKIHiA;

IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BOZMOXHOCTH MPOTEKAHUS
XMMHYECKHX NPEBPALICHUN B Pa3IMYHBIX YCIOBHSX;

BBIUMCIISATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYI0 U MOJIIPHYIO MAacChl BEILECTB, MACCOBYIO JIOJIIO
XMMHUYECKOI0 3JIeMEHTa 1o (opMyle COEIUHEHMS, MacCOBYIO JOJIIO BELIECTBa B PacTBOpE,
IIPOBOJUTB PACUETHI 110 YPABHEHUIO XUMHUUYECKOU pEaKIUH;

co0moaTh MpaBUla IMOJIb30BAHMS XUMHUUYECKOW MOCYAod M 1a00opaTOpHBIM OOOpYAOBaHHEM, a
TaKXKe MpaBuja OOpalleHus] ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLIHMSMHU 1O BBITOJHEHHIO
7a00paTOPHBIX XMMUYECKHMX OIBITOB M0 TOJIYYEHHIO M COOMPAaHHIO Ta3000pa3HbIX BEILIECTB
(aMMuaka M yrieKucioro rasa);

OPOBOJMTH  pEaKkUuu, MOATBEP)KAAIOIIME KAueCTBEHHBIM COCTaB  pAa3JIMYHBIX  BEIIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJOPHI-, OpOMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, CHIUKAT-,
cynb(aT-, THAPOKCUI-UOHBI, KATUOHBI AMMOHUS ¥ UOHBI U3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIlE€pallM¥ MBICIUTENBHON NEATEIbHOCTU — aHAJIU3 M CUHTE3, CPAaBHEHUE,
0000111eHre, CUCTEeMAaTU3alUIO, BBIABICHUE NPUYMHHO-CIEICTBEHHBIX CBA3€M — I W3ydeHMs
CBOMCTB BEUIECTB U XUMUYECKUX PEAKLUI, ECTECTBEHHO-HAy4HbIE€ METOAbl IIO3HAHMS —
Ha0JIt0/IeHue, U3MEpPEHNE, MOEIINPOBAHNE, SKCIIEPUMEHT (peaibHbIN 1 MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBo yacoB
Ne HaumeHoBaHMe pa3/ie/ioB U TeM DJIeKTPOHHBbIE (LU (PPOBbHIE)
KonTpoabHbie IIpakTnyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pasznea 1. IlepBoHayajibHbIe XMMUYECKHE IOHATHUS
XuMusT — BakHast 00J1acTh
1.1 €CTECTBO3HAHUSA U MPAKTUYECKOMN 5 2 bubmorexa LIOK
' P https://m.edso0.ru/7f41837c
JEeSITEIbHOCTH YeJIOBEKa
bu6mmoreka [IOK
1.2 B 1 1
CHICCTBA M XMMHIHCECKHAC peaKiiu S https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pa3znen 2. BaxHeiilume npeacTaBuTe/ M HEOPraHMYeCKNX BelIeCTB
91 Boznyx. Kucnopoa. Ilonsitue 06 5 bubnmoreka [IOK
' oKcHuIax https://m.edso00.ru/7f41837c
29 Bonopoa.llonsarue o kuciorax u 8 1 bubnnoreka [IOK
' CousX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonstue 00 5 1 1 bubmuorexa [IOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837c
94 OCHOBHBIE KJIaCChI 11 1 1 bubmuotexa [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c
Hroro mo pazaeny 30

Paznean 3. Ilepuoanyeckuii 3axon u [lepuonnueckas cucrema xumudecknx iemeHToB /. U. MenaeneeBa. CTpoeHne aToM0B. XUMHYECKAsA
cBsI3b. OKHUCINTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaAKIIUA

[Iepuoauueckuii 3aK0H U

31 HepI/IO,I[I/I‘IeCKaH CHUCTCMa

XUMHUYeCcKuX dyemenToB J1. 1.

Mennene-eBa. CTpoeHue aTomMa

bubmuorexa [IOK
https://m.edsoo.ru/7f41837c¢



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

XuMuyeckas CBSI3b. BuG 10K
nOIMOTeKA
3.2 ORHCIHTEIEHO- 8 L https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIINU
bubmuorexa [IOK
4 1
TOTO 110 pasaeity > https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOI'PAMME
9 KJIACC
KosmuectBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3/1eioB U TeM undposbie
Ne n/m P Konrpoabubie | Ilpakruuyeckue (wpp )
NpoOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoTbI padoTbI
pecypchbl
Pa3znea 1. BenecTBO M XuMHUYeCKHe peakmuu
11 [loBTOpeHue u yriyonenue 3HaHUN 5 1 bubnuorexa LIOK
' OCHOBHBIX Pa3fIeJIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6mmoreka [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOIIHATIHS. 3 1 1 bu6nmnoreka [IOK
' XHWMHMUYECKUE PEAKLIUN B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HemeTasIBLI M BX COeANHEHUS
91 OO61mas xapaKTepuCTHKa XUMUYECKUX 4 1 bu6nmnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 Bubmmorexa LIOK
' PYTHIRL L-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
2.3 OOm1ast XxapaKTePUCTHKA XUMHYECKUX 7 1 bubmmorexa [LIOK



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

anemeHToB VA-rpynmsl. A30T, pochop u ux

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

COEIMHEHUS
OO01mast XapaKTepUCTHKa XUMUICCKUX
2.4 snneMeHToB |VA-rpymmel. Yriepon u 8 Bubmiorexa OK
' . DYTIBI. p https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no pazneny 25
Pa3znea 3. Mera/iibl M MX COeAMHEHU S
. bubmuorexa [IOK
3.1 Obmme CBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxueiinye MeTaisl 1 UX COETUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BentectBa 1 MaTepualibl B )KA3HU YEJIOBEKA 3 Eubmorexa ITOK
' Hl P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 Bubmiorexa OK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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INOYPOYHOE IINTAHUPOBAHUE 8 KJIACC
Ne ni/n Tema ypoxka KoanuyecTBo 4acoB Jlara wsysenns JlonoIHATENbHAS
Bcero HH(poOpManU

1 [Ipenmet xumuu. Ponp XuMuu B 5KU3HU 1 05.09 2023 §1-2
yenoBeka. Tena u BemecTBa
[Tpaktuueckas padota Ne 1 «IIpaBuna

5 paboThl B 1a00paTOPUH U IPUEMBI 1 07.09.2023 $3
oOpareHus ¢ 1a60paTOPHBIM
00opymoBaHuEM»

3 YucTele BemecTa 5/1 cmecu. CriocoOsI 1 12.09.2023 s4
paszeneHus cMecei
[paktuyeckas pabora Ne 2 «Pa3nenenue

4 cMmeceil (Ha mpuMepe OYNCTKH MMOBAPEHHOMN 1 14.09.2023 §5
COJIH)»

5 Ou3NIECKUEe U XUMUIECKHEC SBIICHUS. 1 10.09.2023 $6
XUMHUYECKass peaKuust
ATOMBI U MOJIEKYJIBI 1 21.09.2023 §7
[IpocThie U ClIOKHBIC BEIIECTBA 1 26.09.2023 §8-9
Xumudeckue 351eMeHThl. OTHOCUTEIIbHAS

8 aTOMHas Macca. 3HaKu (CUMBOJIBI) 1 28.09.2023 §10-12
XUMHYECKHX 3JIEMEHTOB
3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB.

9 Xumuueckas popmyna. OTHOCUTEIIbHAS 1 03.10.2023 §13-14
MOJIEKYJIsIpHAst Macca

10 MaccoBasi 10JisI XMMHUYECKOT0 JIEMEHTa B 1 05.10.2023 §15
COEIMHEHUU

11 BajleHTHOCTh XMMHYECKUX 3JIEMEHTOB 10.10.2023 §16

12 Cocrasienue (HopMyIl IO BaICHTHOCTH 12.10.2023 17

13 ATOMHO - MOJIEKYJISIDHOE YUEHHE 17.10.2023 §18




14

15

3aKOH COXpaHECHHUsSI MacChl BEIICCTB.
XUMHUECKUE YPaBHEHHUSI
Knaccudukanus XuMUYeCKUX peaKiui
(coenunenue, pazoKeHUs, 3aMEILEHUS,
oOMeHa)

19.10.2023

24.10.2023

§19-20

§21

16

M. B. JIOMOHOCOB — y4€HBIil-
sHmukIoneauct. O0o0IIeHne 1
cUCTeMaTHU3alus 3HaHUU

26.10.2023

17

KoauuecTBo BelecTBa. MoJb. MOHHpHaH
Macca

16.11.2023

§36

18

Brranciaenus KOJIM4E€CTBA, MAaCChl BEIICCTBa
IO YpaBHCHHUAM XUMHNYCCKUX pCaKHI/If/'I

21.11.2023

§37

19

MossipHblii 00bEM ra30B. 3aKOH ABOTapo

23.11.2023

§38

20

Brruncnenns 00b€Ma, KoIM4YecTBa BELIECTBA
rasa o ero M3BECTHOMY KOJIMUYECTBY
BELIECTBA UM 00BEMY

28.11.2023

§39

21

Brruncnenus 00EMOB ra3oB 10 ypaBHEHUIO
peakiuy Ha OCHOBE 3aKOHa 00bEMHBIX
OTHOIIIEHUH Ta30B

30.11.2023

22

Kucnopon. Cioco6sI nmoydeHus: Kuciaopozaa
B J1a00OpaTOPUM U MPOMBIIUIEHHOCTH

05.12.2023

§22

23

Kontponbnas padota Ne 1 o reme
"BemniecTBa 1 XUMUYECKHE peakiuu'

14.11.2023

24

dusnyeckre U XUMHUUECKHIE CBOMCTBA
KHUCIIOpoJia (peaKkuu OKUCIICHUS, TOPEHUE).
[ousitue 06 oxcunax. [lpumenenue
KHCIIOpOJa

07.12.2023

§23-24

25

Bo3nyx — cMmech razos. CoctaB Bo3ayxa.
Kucnopon — sneMeHT u mpocToe BEIIECTBO.
O30H

12.12.2023

§26-27




TemnoBoit 3 PexT XuMUIeCcKoil peaxIu,

26 MOHATHE O TEPMOXHUMHUYECKOM YpaBHECHUH, 14.12.2023
9K30- ¥ SHJOTEPMHUYCCKHUX PEAKITUIX
TornmmBo (HedTh, yroiab U METaH).

27 3arpsi3HeHue Bo3/ayXa, CIOCOOBI €T0 19.12.2023
peIOTBpALCHUS

28 Pemenne 3amau 21.12.2023

29 KonTponbHast padora Ne2 o Teme 96.12.2023
«Kucnopoa. Bonopoa. Bona»
[TpakTrueckas padota Ne 3 o Teme

30 «[Tomy4yenne u coOnpaHue KUCIOpoa, 28.12.2023 §25
U3Yy4EHUE €r0 CBOMCTBY

31 Bonopox — 31eMeHT 1 IpoCTOE BEILECTBO. 11.01.2024 §28
Haxoxnaenue B npupoae

39 ®uznyecKue 1 XUMHYECKHE CBOICTBA 16.01.2024 §29
Bosopoza. [Ipumenenue Bogopoaa

33 [TonsiTHE O KUCHOTAX U COJAX 18.01.2024 §44-46
[Ipaktuyeckas padota Ne 4 o reme

34 «Ilomydenue u coOupanue BOIOpOIa, 23.01.2024 §30
U3Yy4EHHUE €ro CBOMCTB)

35 du3znyuecKrue 1 XUMUUECKUE CBOICTBA BOAbI 25.01.2024 §31-32

36 CocrtaB ocHoBanwuil. [lonstue 00 30.01.2024 s41
MHANKATOpax
Bopna xak pactBoputens. HacblleHHbIE U

37 HEHACBILIEHHBIE PacTBOPHI. MaccoBas 101 01.02.2024 §33-34
BEIIIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 o Teme

38 «IIpuroroBiieHrE pacTBOPOB C 06.02.2024 §35

ONpeEeNEHHON MacCOBOM J10M1eH
pacTBOPEHHOTO BELIECTBA»




Oxcupsl: cocTaB, KaccupuKaius,

39 08.02.2024 §40
HOMEHKJIaTypa

40 XUMHUYECKHE CBOMCTBA KUCIOTHBIX OKCHIOB 13.02.2024 §40

41 OcHoBaHusI: cOCTaB, Ki1accuduxarms, 15.02.2024 s41
HOMEHKJIaTypa

42 XUMUYECKHEe CBOMCTBA OCHOBAHUI 20.02.2024 §42

43 AmdoTepHbIe OKCHUIBI U TUIAPOKCHIBI 22.02.2024 §43

44 Kucnotsr: coctas, knaccudukarms, 97 02.2024 §44
HOMEHKJIaTypa

45 [TonydeHue ¥ XUMHUYECKHE CBOHCTBA KUCIIOT 29.02.2024 §45

46 Comnu (cpennue): HOMGHKJ‘IaT}:pa, CIIOCOOBI 05.03.2024 §46-47
MOJIy4eHUs, XUMUYECKUE CBOMCTBA
[TpakTrueckas padota Ne 6. Pemienue

47 9KCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe 07.03.2024 §48
«OCHOBHBIE KJIACCHI HEOPTaHUIECKHX
COCIIMHEHUI»

48 I'enetuueckas CBA3b MEKIY IinaccaMH 12.03.2024
HEOPraHUYECKHUX COCIUHEHHIA

49 O600meHre 1 cucTeMaTru3alus 3HaHUA 14.03.2024
Kontponsnas padora Ne3 o reme

50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 19.03.2024
coequHeHun"
[lepBbIe MOMBITKH KIaCCHPUKAITAN

51 XHMHYECKHUX dJ1eMeHTOB. [loHsTHE O 21.03.2024 §49
IpyNax CXOAHBIX dJIEMEHTOB
[lepuoauueckuii 3akoH u [lepuonuueckas

52 CHUCTEMa XUMUYECKUX diieMeHToB []. U. 02.04.2024 §50
Menaeneesa

53 [Tepuonpl, rpynmbl, OATPYIIIbI 04.04.2024 §51

54 Crpoenue atomoB. COCTaB aTOMHBIX SIIED. 09.04.2024 §52




HN3oTOo11EI

CTpOGHI/Ie OJICKTPOHHBIX 000JI0YEK aTOMOB

55 snemenToB [lepuoanueckoit cucremsr /1. . 1 11.04.2024 53
Menaeneesa
XapakTepucTuKa XMMHYECKOT0 AJIEMEHTA 110

56 ero nosioxeHuto B [lepuoguveckoit cucteme 1 16.04.2024
J. 1. Menneneera
3nauenue [lepuoanueckoro 3akoHa st

57 pa3BUTHUS HAYKH I/I"I'Ipaf(TI/IKI/I. A. . 1 18.04.2024 §54
MenpeneeB — y4u€HbI, ie1aror U
rpaKIaHUH

58 DIEKTPOOTPUIIATSIIEHOCTh ATOMOB 1 93.04.2024 §55
XUMHUYECKHX 3JIEMEHTOB

59 HNonHnas xumuyeckas cBsizb 1 25.04.2024 §56

60 KoBanieHTHast mosipHasi XUMUYECKask CBSI3b 1 30.04.2024 §56

61 KoBaneHTHast HeTIOISIpHAS XUMHYECKast 1 07.05.2024 §56
CBsI3b

62 CreneHb OKUCIEHUS 1 14.05.2024 §57

63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 16.05.2024
peakuuu

64 OKuCIUTENN U BOCCTAHOBUTEIHN 21.05.2024

65 O000111eHrE U cUCTEMATU3AMs 3HAHUN 23.05.2024

66 Kontponbnas padota Ne4 o teme 1 98.05.2024
«CtpoeHre aToMa. XUMUYIECCKas CBS3bY
P i .

67 €3EpPBHBIN YPOK O606i].[€HPI€ u 1 30.05.2024
CUCTeMaTH3allHsI 3HAaHUH

68 PesepBHbIii ypok. O6o6£ueHne " 1 31.05.2024
CUCTeMAaTH3AIIHsI 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




Ne i/nm

Tema ypoka

9 KVIIACC

KoaunuyecTBo 4acoB

Bcero

Jdara nzyyenus

JlomoHuTEABHAS
uHopmanus

Ilepnonnueckuii 3akoH. [lepruoanueckas
CUCTEMa XUMUYECKHUX dJIeMeHTOB []. 1.
Meunpeneena

04.09.2023

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYCCKUX 3JICMCHTOB IMEPBLIX TpéX
MIEPHOJIOB

06.09.2023

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX BEIIECTB

11.09.2023

Bunpl XuMHU4ECKOU CBSI3U U THUIILI
KPUCTAJUIMYECKUX PEIIETOK

13.09.2023

Knaccudukanus XuMH4ecKUX peakiuii
0 Pa3JIMYHBIM TIPU3HAKAM.
OKHCIIUTENHHO - BOCCT. PeaKIuu

20.09.2023

§1

OKHCIINTEIbHO-BOCCTAHOBUTCILHbBIC
pcaknuuu

25.09.2023

§1

[TonsaTHE O CKOPOCTH XUMUYECKOMN
pcaKkuuu. TloHaTHe 0 TOMOTE€HHEIX U
FeTEPOreHHBIX PeAKIUAX

27.09.2023

§3

IlonsaTre 0 XMMHYECKOM PaBHOBCCHH.
CDaKTopBI, BJIMAIONIHUEC Ha CKOPOCTH
XHUMHAYCSCKOHN PE€aKru U IMMOJIOKECHUC
XUMHYCCKOI'0 paBHOBECHUS

02.10.2023

§5

Teopus 2IEKTPOIUTUUECKON
mucconuanun. CWIBHBIE U clla0ble
BJIEKTPOJIUTHI

04.10.2023

§6

10

Honnble ypaBHEHHs peakui

09.10.2023

§9




11

XUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBaHHI B CBETE MPEJACTABICHHUI 00
AIEKTPOIUTUIECKON JUCCOIHAITIT

11.10.2023

12

XMMHYECKHE CBOMCTBA COJIEN B CBETE
MPEeICTaBICHUHN 00 AIEKTPOIUTHIECKOM
B107 (o001 80560007051

16.10.2023

13

[TonsaTue o rumponuse conen

18.10.2023

§10

14

O0001IEeHNE U cUCcTEMATHU3allMs 3HAHUI

23.10.2023

15

ITpaktuyeckas padora Ne 1. «Pemenune
HKCHEPUMEHTAIbHBIX 33724

25.10.2023

§11

16

Kontponbhas padota Nelmo Teme
«DIEKTPOITUTUICCKAS TUCCOIUAIIHS.
XYUMUYECKUE PEaKIMH B PACTBOPAX)»

30.10.2023

17

OO11ast XapakTepuCTUKA raJIOreHOB.
XUMHYECKHE CBOMCTBA HA MPUMEPE
XJiopa

13.11.2023

§12-13

18

Xnoposogopoa. ColisiHast KUCIOTA,
XHUMHUYECKHE CBOICTBA, MOJIyUYEHHE,
MIPUMEHEHHE

15.11.2023

§14-15

19

[IpaxTrueckas padora Ne 2 o Teme
«IlomydeHune CONSTHOM KUCIIOTHI,
HU3y4CHHE €€ CBOUCTBY»

20.11.2023

§16

20

Brruncnenus no ypaBHeHUSIM
XUMHUYECKHUX PEaKIHii, €CIIM OIUH U3
peareHTOB JIaH B U30BITKE

22.11.2023

21

OOm1as xapakrepucTka 31eMeHToB VIA-
TpYIIIBI

27.11.2023

§17

22

ANI0TpOnHbIE MOAU(DUKALIUY CEPBI.
Haxosxnenune cepel 1 €€ coenuHEHUN B
pupoae. XuMHUYECKHE CBOMCTBA CEPbI

29.11.2023

§18




23

24

CepoBoziopo1, cTpoeHue, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

Oxcuppl cepbl. CepHast KUCIIOTA,
¢du3nveckne 1 XUMHYECKUE CBOMCTBA,
pUMEHEHHE

04.12.2023

06.12.2023

§19

§20-21

25

XUMHYECKHE p€aKuuuy, JexKamue B
OCHOBC IIPOMBIIIJICHHOT O crnocoba
MMOJIYYCHHA cepHoﬁ KHCJIOTHI.

XUMHYECKOE 3arpsA3HEHHUE OKPYKAIOUIEH

Ccpeabl COCAUHCHUSAMMU CCPLI

11.12.2023

26

Boeruucnenue maccoBoil 1011 BBIX01A
MPOAYKTA PEaKUU

13.12.2023

27

Konrponbnas padora Ne2

18.09.2023

28

OOm1ast xapakTepucTHKa 31eMeHTOB VA-

rpynmsl. A30T, pacpoCcTpaHEHHE B
npupoje, Gpu3nueckKue u XUMUYECKUe
CBOMCTBA

18.12.2023

§23

29

30

AMMI/IaK, €ro (1)I/I3I/IHCCKI/IC 1 XUMHWYCCKHEC

CBOMWCTBA, IIOJy4eHHUE U IPUMEHEHHE
[IpaxTrueckas padora Ne 3 o Teme
«[Tomyyenne amMmmuaka, U3ydeHHe €ro
CBOMCTB»

20.12.2023

25.12.2023

§24

§25

31

A3zoTHas Kuciora, e€ Gpu3nvdecKkue u
XUMHUYECKHUE CBOMCTBA

27.12.2023

§27

32

Hcrnonb3oBaHne HUTPATOB U COJIEN
aMMOHMS B KAYECTBE MUHEPAIIbHBIX
ynoopeHuii. XuMuueckoe 3arpsa3HeHue
OKpPY’KaroIlel cpeibl COEAUHEHUSMHU
azora

10.01.2024

§28, 26

33

docdop. Oxcun dpocdopa (V) u
docdopHas kuciaora, PU3NIECKUe U

15.01.2024

§29-30




XUMHNUYCCKHEC CBOI>'ICTB8., MMOJIy4YCHHC

34

Hcnonp3oBanue dhochartoB B kauecTBe
MUHEPAJIBHBIX YA0OpeHUi. 3arpsi3HeHne
NPUPOIHOH cpeabl pocdaTamu

17.01.2024

§30

35

Yraepon, pacipocTpaHEeHUE B IPUPOJE,
¢du3nyeckue U1 XUMHYECKUE CBOMCTBA

22.01.2024

§31-32

36

Oxcunpl yriepoja, ux Gpusndeckue u
XUMUYECKHUE CBOMCTBA. DKOJIOTHYECKUE
pOOJIeMBI, CBSI3aHHBIE C OKCHIOM

yriepona (1V)

24.01.2024

§33-34

37

VYroJibHas KUCI0Ta U €€ COJIN

29.01.2024

§35

38

39

IIpakTrueckas padora Ne 4 o Teme
"IlosrydeHne yriekucioro rasa.
KauecTBeHHas peakiys Ha KapOOHaT-

HOH

[lepBoHauaNbHBIC TOHATHS 00
OPraHMYEeCKHX BELIECTBAX KaK O
COEMHEHMSX YIIIepoa

31.01.2024

05.02.2024

§36

40

Kpemuuii u ero coequueHus

07.02.2024

§37-38

41

[IpaxTuueckas padbora Ne 5. Pemenue
AKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Baxkueiiniie HeMeTalIbl U UX
COCIUHEHHSY

12.02.2024

42

Kontponbnas pa6ota Ne3 no teme
«BakHenIme HeMeTauTbl U UX
COCTUHEHUS

14.02.2024

43

OO1mas XxapakKTepUCTHKa XUMUYECKUX
3JIEMEHTOB — MeTaJuloB. MeTrayundeckas
CBSI3b M METAJUIMYECKAS KPUCTAIUTMYECKAs
pemérka. Pu3nvecKre CBOMCTBA
METAJIOB

19.02.2024

§39-40




XMMHYECKHE CBOMCTBA METAJJIOB.

44 DIEeKTPOXUMHUYECCKUN Psijl HAPSOKSHUIA 21.02.2024 §41
METaJJIOB
OO6mue criocoObl MOTYYCHHUS METaIIOB.
45 CraBsl. BHchneHI/If[ 10 YpaBHEHUSAM 96.02.2024 §42
XUMHUYCCKHX PEAKIIMiA, €CJIH OJIUH U3
PCareHTOB COACPIKUT MMPUMECH
46 [ToHsiTHE O KOPPO3UH METAIIOB 28.02.2024
47 [[{enounbIe METAIIBI 04.03.2024 §43
48 OKcHIBl M THIPOKCUIBI HATPUS U KATHS 06.03.2024 §43
49 HICJ'IO‘{HS)SCMGJIBHBIG METaJIbl — KaJbIIUHA 11.03.2024 §44
¥ MarHu
50 BaxkHetimume coe THHEHUS KAJIBIIUI 13.03.2024 §45
51 O00011IeHNEe U cCUCTEMAaTU3ALMA 3HAHUI 18.03.2024
59 XKécTKoCTh BOJIBI M CTTIOCOOBI €€ 90.03.2024 §45
yCTpaHEHUS
[Tpaktuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTEL BOABI U METOEI €€ 01.04.2024
ycTpaHeHus"
54 AmoMuHUR 03.04.2024 §46
55 ilh;(pbzzizzle CBOICTBA OKCHA U 08.04.2024 §47
56 Keneso 10.04.2024 §48
57 Oxcuipl, THAPOKCU B 1 coitu xkene3a (1) 15.04.2024 §49
u xenesa (I11)
58 O0001IeHNEe U cCUCTEMAaTU3ALM 3HAHUI 17.04.2024
[IpaxkTrueckas padora Ne 7. Pemenue
59 IKCIIEPUMEHTAIBHBIX 33734 110 TEME 99 04.2024 $50

«BaxxHeinme MeTauIbl U UX
COCIUHEHU




Brruucnenus 1o YPaBHCHUAM
XHUMHUYCCKUX peaKHI/Iﬁ, €CJIM OAHUH U3

60 PEareHTOoB JIaH B U30BITKE HITH COJCPIKUT 1 24.04.2024
IIpUMecH. BbrunciieHus MacCOBOM J10JIH
BBIXO/Ia MPOJyKTa PEaKiuu

61 O00011IeHNE U CUCTEMATU3aIUs 3HAHUN 1 29.04.2024
KonTponbhas padora Ne4 o Teme

62 «BaxHeume MeTaJIbl U UX 1 06.05.2024
COCTUHEHUS

63 BemecTBa 1 MaTepuansl B MOBCETHEBHON 1 08.05.2024
KH3HH YeJIOBEKa

64 XUMHYECKOE 3arpsi3sHCHUE OKPYKAOIIEH 1 13.05.2024
Cpelbl

65 Ponb XxuMuM B pelIeHnn IKOIOTUYECKUX 1 15.05.2024
npobJemM

66 PesepBHBIif ypoK. O606111€Hne u 1 20.05.2024
CUCTeMAaTHU3aIHs 3HAHHIA

67 Pe3epBHbIi1 ypok. O606umeHI/Ie U 1 99 05.2024
CHCTEMaTH3aIlUs 3HAHUH

68 PesepBHBIif ypoOK. O606UHI€HI/I€ u 1 93.05.2024
CUCTeMAaTH3aIHs 3HAHHHA
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

o Xwumus, 8 knacc/Pynsuruc I'.E., ®enpaman @.I'., AkiinoHepHoe 00IIECTBO
«M3parenscTBO «IIpocBenieHne»

o Xwumus, 9 kimacc/Pynsuruc I'.E., ®enpaman @.I'., AkimorepHoe 00IIECTBO
«M3parenscTBO «lIpocBerenne»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Xumus: ypoku B 8 kiacce: nocobue g yuurens / H.H. I'apa
Xumusi: ypoku B 9 kiacce: mocooue s yuurens / H.H. T'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru./himiya/



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru./himiya/




