MUWHUCTEPCTBO MNPOCBENEHUA POCCUVCKOM ®EJIEPAIIIN
MUHUCTEPCTBO OBPA30OBAHMS, HAYKHU U MOJIOJEXKHOM
INOJIUTHUKHN KPACHOIJAPCKOI'O KPASA
YIIPABJIEHUE OBPA3OBAHUA AIMUHUCTPALIUA
MYHUIHUITAJIBHOI'O OBPA3OBAHUSA I'OPOJ APMABUP

MAQOY COLI Ne 24
PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
PykoBoaurens [HIMO 3amectutenb nupekropa  dupektop MAOY COILLI
PYCCKOTO SI3bIKA U no YMP 24
JUTEPaTypPHI
IIpouenko E.N. bynarosa H.B.
Mapyxosa H.B.. «25» aBrycra 2023 . [Mpukas or -1-11/ 431

Tporokon Ne 1 ot «25» oT «28» aBrycra 2023 r.

aBrycra 2023 r.

PABOYAS IPOTPAMMA
(ID756936)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb YPOBEHb»

TSt o0ydaromuxcs 8-9 kimaccoB



Apmasup, 2023 roa



MOSICHUTEJIBHAS 3AIIACKA

IlporpaMma mo xuMuE Ha ypoBHE OCHOBHOrO OGIIEro obpazoBanus
COCTaBJ€Ha Ha OCHOBE TpeOOBAaHUN K pe3ylnbTaTaM OCBOEHHS OCHOBHOI
00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOTO OBIIEro 00pa3oBaHusl, MPEICTABIEHHBIX
B ®I'OC 00O, a Tamke Ha OCHOBe (hemepanbHOl pabodeii mporpaMmeI
BOCIIUTaHUS U C y4ETOM KOHIENIWH PENONaBaHus y4e6HOro mpeamera « XuMus»
B 00pasoBaTenbHbIX opranmsanusx Poccuiickoit ®enepamun.

IlporpaMma mo xumuu IaéT NpeACTaBIEHHE O LENsX, oOmei CTpaTeruu
00yueHus, BOCIHMTaHHS ¥ pPasBUTHS OOYYAIOIIUXCS CpelICcTBaMH  Y4eOHOIo
IpenMera, — yCTaHaBNMBaeT  OOs3aTeNbHOE  IPEIMETHOE  COZepIKaHHe,
IperyCMaTpUBAeT DacIpefeNicHue ero Mo KilaccaM M CTPYKTypUPOBaHHE IO
pasjenam ¥ TeMaM IPOrpaMMbl IO XUMHH, OINPEAENSeT KOJIMYECTBEHHBIE U
Ka4EeCTBEHHEIE XapaKTePUCTUKU COepIKaHus, PEKOMEHIyEMYIO
IIOCIENI0BATENIBHOCT ~ U3YYCHHUS XMMHMH C Y4TOM  MEXIPEIMETHBIX U
BHYTPUNPEIMETHBIX ~ CBSI3€#, JIOTMKA y4eOHOro Ipolecca, BO3PACTHBIX
0COOCHHOCTEH — OOYJAIOMMXCSl, OIpEJENseT BOSMOXKHOCTH IpeaMeTa Ui
peanmusanuy TpeOOBaHHWU K pe3yibTaTaM OCBOEHWS OCHOBHOW 0Opa3oBaTeNbHON
IIpOrpaMMbI Ha yPOBHE OCHOBHOTO 00IIEro obpa3oBaHUs, a Takke TpeGOBaHUH K
pesyibraTam o0ydeHKs XMMUY Ha YPOBHE LeJiel U3ydeHus IpeIMeTa H OCHOBHBIX
BU/IOB y4eOHO-IIO3HABATENBHON JEATENBHOCTH O6YYaroImerocss II0 OCBOSHHIO
y4eOHOTr0 CoNepKaHusl.

3HaHWe XWMHM CIyXHUT OCHOBOH i (OPMHUPOBAHWS MHPOBO33PEHUS
00y4JaroImerocs, €ro IPeACTaBIeHUN O MaTepHAIbHOM €IMHCTBE MHpPA, BAKHYIO
polb UrpaloT GOpMHpyeMble XHMHEH IPENCTaBIEHWsS O B3aUMOIPEBPAINEHHUIX
3HEPTrUH ¥ 00 3BOMIONUY BEINECTB B NPUPOIE, O MYyTSIX pELIEHHUs TII06aTbHBIX
npoblieM yCTOWYMBOIO Da3sBUTHS UYeJOBEYECTBA — CHIPHEBOM, SHEPreTHYECKOH,
TNKIIEBOX U 5KOJIOTHYECKON 6e30I1acHOCTH, MPpobieM 3ApaBOOXPAHEHHSI.

Wzy4yenue xumuu:

CIIOCOOCTBYET — peanu3alld¥l  BO3MOXXHOCTEW  [UIi  CAMOpas3BUTHUS U
(hopMupOBaHUs KYNbTYPHI INYHOCTH, €& 00IIed U HYHKIMOHAIBHON [PAMOTHOCTH;

BHOCHT BKJIaJl B ()OpPMHPOBAHUE MBIIUICHHUS W TBOPYECKMX CIIOCOOHOCTEM
00yJaromuxcsi, HaBBIKOB HMX CAMOCTOSTENBHOW y4eGHOM  esATeNbHOCTH,
SKCIIEpUMEHTANIBHBIX U HCCIIENOBAaTENBCKUX yMEHWM, HEOOXOAMMBIX KakK B
TIOBCEZIHEBHOM XU3HU, TaK ¥ B IPOQECCUOHANBHON NeATeILHOCTH;

3HaKOMHUT CO CHEeHUGHUKOH HAayYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsia Ha €NUHCTBO IIPUPOJBI ¥ YEIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUY €CTECTBEHHO--HAYYHOU I'PAaMOTHOCTH 00YYarOIIUXCS;



CIOCOOCTBYET (DOPMUPOBAHUIO IEHHOCTHOIO OTHOLIEHHS K ECTECTBEHHO-
~Hay4YHBIM 3HaHWM, K IPUPOJIE, K YENOBEKY, BHOCUT CBOM BKJIA B 3KOJOTHIECKOE
06pa3oBaHue 00yYarOIMXCS.

JlanHble HampaBlieHus B OOYYeHHM XUMHH OOECIeUMBAIOTCS crienu UKo
COIEpXKaHUsl ~ y4eOHOro IpEeIMeTa, KOTOPHIH  SBISETCS  MeIarorHuecKH
a[anTHPOBAHHBIM OTpaXKeHHeM 6a30BOM HayKH XMMUH Ha OIpPEeNeIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O6IIEro 00pa3oBaHusI OPHEHTUPOBAH HA
OCBOCHHE OOYYaOIMMMICS CHCTEMBbl II€PBOHAYATBHBIX MOHSTHN XMMHH, OCHOB
HEOPraHWYECKOM XHMMHUM ¥ HEKOTOPBIX OTHENBHBIX 3HAYAMBIX ITOHSTHH
OPraHNuYeCKON XUMUH.

CTpyKTypa comep)xaHus MpOrpaMMbl II0 XHMHU chopMUpOBaHa Ha OCHOBE
CHCTEMHOTro rnojxona kK e€ msydyeHuro. ConepkaHue CKIAIBIBAETCS U3 CHUCTEMBI
IOHATHHA O XMMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI TOHATHH 0 XUMUYECKOM
peakuuu. O6e 5TH CHCTEMBI CTPYKTYPHO OpraHM30BaHHI IO IPUHIUITY
[IOCTIEOBATEIBHOT'O PAa3BUTHUS 3HAHUWA HA OCHOBE TEOPETHUECKUX MPEICTaBIEHUM
Pa3HOIO YPOBHSL:

— QTOMHO--MOJIEKYJISIPDHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3axona . . Menneneesa kak OCHOBHOI'O 3aKOHA XUMHUH,

— YYEHUsI O CTPOCHUM aTOMa U XUMUYECKOM CBSI3H;

— IpPEeACTaBICHUE 00 JIEKTPOJUTHYECKONM [JUCCOLMALMM BEIECTB B
pacTBopax.

Teoperuueckue 3HaHHS pAcCMaTPUBAIOTCS HAa OCHOBE OMIHUPHYECKH
IIOJIyYEHHBIX ¥ OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEN0BATENLHO OT OLHOIO
YPOBHS K JpPyromy, BBINONHSSA GYHKIUU OOBSICHEHHS U IIPOTHO3MPOBAHWUS
CBOMCTB, CTPOEHMSI U BO3MOXXHOCTEH IPaKTHYECKOTO0 NPUMEHEHHUS M IMOJyYEHHUs
U3y4aeMbIX BEIECTB.

OcBoenne mporpaMMbl 10 XUMHH CIIOCOOCTBYeT  (HOPMHPOBAHHUIO
IIPENCTaBJIEHUS] O XUMUYECKON COCTABIIAIOLIEH HaydHOU KapTUHEI MUpa B JIOTUKE
e€ CHCTEMHOW IpUpPOAEI, IEHHOCTHOIO OTHOIICHUS K HAYyYHOMY 3HAHHUIO WU
MeTOaM IIO3HAHUS B Hayke. V3yueHHe XUMHUHM NPOUCXOIUT C IIPUBIICYCHUEM
3HAHUP K3 paHee U3YYEHHBIX Yy4eOHBIX mnpeameToB: «OKpyKarolui MUY,
«buonorus. 5—7 knaccel» u «®@usuka. 7 Kjiaccy.

IIpy wu3ydyeHWW XUMHU MPOUCXOOUT (OPMUPOBAHUE 3HAHUM OCHOB
XUMMWYECKON HayKu Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHWS, MPAKTUIECKON
JESITENBHOCTH dYeJioOBeKa M KaK OITHOr0 M3 KOMIIOHEHTOB MUPOBOM KYJBTYpBL.
3amaga y4eOHOro mIpeaMera COCTOMT B (OPMHPOBAHMM CHCTEMBI XUMUYECKHUX
3HAHUH — BXHEHINUX (HaKTOB, MIOHATUN, 32aKOHOB U TEOPETUUYECKUX IOJIOKEHUH,
JMOCTYIHBIX 0000IIeHuI MHPOBO33PEHUECKOr0 XapakTepa, f3blka HAayKH, B



NpUOOIICHNY K HAYYHEIM METONAM TO3HAHWS INIPH H3YUYEHHW BEMECTB U
XUMUYECKUX PeaKlui, B JOPMUPOBAHUY U PA3BUTHUY [O3HABATENBHEIX YMEHUH U
MX MPUMEHCHHHd B Yy4eOHO-TIO3HABATENBHOM M y4eOGHO-HCCIENOBATENLCKOM
ACATENILHOCTH, OCBOSHHY MpaBHWJ 0€30IIaCHOr0 OOpallleHHs] C BeliecTBaMM B
IIOBCEIHEBHON JXU3HY.

IIpn usyuennn xuMum Ha ypoBHE OCHOBHOTO OBINEro 0Gpa3oBaHUs BaXHOE
3HAYEHME IIPUOOpeNH Takue e, KaK:

— (opmupoBaHHE WHTEIUIEKTYalbHO pPa3BUTON JHYHOCTH, TOTOBOH K
CaM000pa30BAHUIO, COTPYIHHYECTBY, CaMOCTOSTENBHOMY TPHMHSTHIO PELICHUH,
CIIOCOOHOM a1anTUPOBaThCS K GBICTPO MEHSIOIUMCS YCIOBHSIM XKH3HH,

— HampaBJeHHOCTh OOy4YeHHs Ha CHCTEMATHYeCKOe MpHOOGLIeHHEe
00y4aroluxcs. K CaMOCTOSTENBHON II03HABATENBHOM NEATENLHOCTH, HAYYHBIM
MEeTONaM I03HaHus, (GOPMUPYIOIUM MOTHBAIMIO M Da3BUTHE CIOCOOHOCTEH K
XVMUH;

— obecrnieveHre yCnoBUi, CIOCOOCTBYIOMUX MPUOGPETEHHIO 06YYAOMIMHUCS
OIBITA Pa3’HOOOpPa3HOH NEATENBHOCTH, MO3HAHWS M CaMOIO3HAHHUS, KIFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETCHLUI), MMEIOIMX YHHUBEPCAIbHOE 3HAYEHHE IS
Pa3IUYHbIX BUJIOB [ESITEIHHOCTH;

- @QopmupoBanue o6meld (YHKIHOHAIBHOM ¥  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJIE€ YMEHUN OOBSACHATHP ¥ OLIEHWBATh SBJIEHUS
OKPYIKAIOIIEr0 MMpPA, WCIONB3Yys 3HAHWUS U OIBIT, IOJyYEHHBIE MPH HU3yUYECHHU
KWMWHM, IPUMEHSATh KX IpPH pEIIEHUH NpoOJiieM B TOBCETHEBHOW JKM3HM U
TPYHOBOM NEATETHHOCTH;

— ¢dopmupoBanre y O0Oy4alOUXCS T'YMaHUCTHYECKMX OTHOIICHHUH,
NOHMMAHUS II€HHOCTH XUMMYECKUX 3HAHUM Ui BBIPAOOTKM SKOJOTMYECKH
11eNecoo0pa3sHoro MOBeNeHWS B OBITY W TPYHOBOM MEATENBLHOCTH B IENAX
COXPaHEHHs CBOETO 3{0OPOBbS ¥ OKPY’KaloIIel IPUPOIHON CpEIbI;

— pa3BUTHE MOTHMBAUUU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOEHHS OOINEYENIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NMpOGWIS ¥ HANpaBICHHOCTH NalbHEHINEro
o0y4eHwus.

OOmee uuciIO 4YacoB, OTBENEHHBIX IS H3Y4YEHUS XUMHUU Ha YpPOBHE
OCHOBHOT0 001ero o6pasoBanus, coctaBiuseT 136 gacos: B 8 kitacce — 68 yacoB (2
gaca B HeJlelli0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COAEPXAHUE OBYYEHU S

8 KJIIACC

IlepBoHaYaNbHbIE XMMHYECKHE IOHATHS

[Ipeamer xumuu. Postb XUMWA B XKHU3HE YeoBeKa. XWMHUSL B CHCTEME HayK.
Tema u BemecTBa. @u3pyecKHe CBOKCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BewecTs. [loHATHE O MeTomax IO3HAHWS B XMMMH. UKCTHIE BEIECTBA U CMECH.
CrocoOsI pa3nesneHus cMecei.

ATOMBI M MONEKyNBl. XWUMHUYeCKHe 3jeMeHTh. CHMBONBI XUMHYECKHX
anemeHTOB. [IpocThie u coXHbIe BelmecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (opMyna. BaneHTHOCTH aTOMOB XMMHYECKHX 3JIE€MEHTOB.
3aKk0H TIOCTOSHCTBa cocTaBa BemecTB. OTHOCHTeNbHas aTOMHas Macca.
OrnocurtensHas MoJeKyIapHas Macca. MaccoBas [0ojis XMMHYECKOTO JJIEeMEHTa B
COCLVHEHHUH.

Komuuectso Bemectsa. Monb. Monsipaas Macca. B3auMocCBs3b KONIMYECTBa,
MacChl ¥ 4YMCJIa CTPYKTYDHBIX €JMHHUII BellecTBa. Pacuétel mo Qopmyinam
XUMUYECKUX COSNUHEHH.

Dusnyeckue U XMMHUYECKUE SBICHUS. XUMHUYECKas Peakius U €& MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEIIeCTB. XMUMHYeCKue ypaBHenwus. Kiaccubukanms
XMMUYECKUX PeaKluy (COSMHEHNS, Pa3lIOKEeHHUS, 3aMeleH s, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON NOCYIOH, IpaBUIaMH pabOThI B J1aOOpaTOPHH U
npuémMaMu oOpallleHus ¢ J1abOpaTOPHBIM 000pyIOBaHUEM, U3YUEHHUE U OIMCAHKE
dusudeckux CBOMCTB 0OOpasl[OB HEOPraHWYECKHX BEINECTB, HaOIIONEHHE
busndeckux (TMIaBleHUE BOCKa, TasHHUE JIbIa, pacTHpPaHHE caxapa B CTYIIKE,
KWTIEHUE W KOHJIEHCAlXs BOJbI) U XUMHUYECKUX (TOpEeHHe CBeYHd, IMPOKATMBAHUE
MEIHOH MPOBOJIOKY, B3aUMOAEHCTBYE Mella C KHCIIOTOH ) SBJICHU, HaOIIOIeHHE U
ONKCaH¥e INPU3HAKOB IPOTEKaHWS XUMHUYECKHUX peakiuil (pasioxeHue caxapa,
B3aUMOJEHCTBUE CEpHON KUCIOTHI C XJIOPUIOM Oapus, pa3ioXeHHe TUAPOKCHIA
venu (II) mpu HarpeBaHuu, B3auMOAEHCTBHE Xene3a ¢ pacTBopoM conu Meau (I1),
U3y4EHUEe CIOCOOOB pa3leNeHUs] CMecei: ¢ MOMOIIBI0 MarHuTa, QUIBTPOBAHUE,
BBINIAPUBAHUE, TUCTHIUIALNS, XpoMaTrorpadus, MpoBeAeHNe OUYUCTKY ITOBApEHHOM
conmy, HaOlIONeHHWe U  ONMCAaHUWE  pEe3yNbTaTOB  IPOBENEHUS  OIBITA,
VWIIIOCTPUPYIOLIErO 3aKOH COXpPAHEHHSI MacChl, CO3JaHHe MOJeNell MOJeKys
(IIapoCTEePIKHEBBIX).

BaskHelilue npeAcTaBUTEIM HEOPraHHYECKUX BelleCTB

Boznyx — cmecs razo. CocraB Bo3myxa. Kucnopon — aineMeHT U IpocToe
BeIecTBO. HaxoXaeHue KUCHopofa B Ipuponxe, (u3NyUecKue U XUMHYECKHE
codicTBa (peaxuuu ropenusi). Oxcunpl. Ilpumenenue kuciopona. Crocobs!



MONy4eHNs] KUCIOpPOXa B JiabOpaTOpuM ¥ IIPOMBILUIEHHOCTH. KpyroBopoT
Kucnopona B mpupoze. O30H — aJyIoTpoIHas MOAU(GUKALYS KACIOPOJA.

TemnoBo#t 3(dextT XUMUYECKOH PEeaKLUuH, TEPMOXUMUYECKHE YpaBHEHHWS,
9K30- W SHIOTEPMUYECKHE peakuuu. TOIIMBO: Yromp W MeTaH. 3arpssHeHHe
BO31lyXa, yCUJICHHE TapHUKOBOro 3 deKTa, paspyIieHue 030HOBOTO CJIOS.

Bomopon — osnement m mpoctoe BemecTBo. HaxoxaeHme BOmOpoIa B
npupone, (usndYeckue ¥ XKHMHUYECKHE CBOWCTBA, HNPHUMEHEHHE, CIOCOBEI
noyrydenusi. Kucnors: u conu.

Monsipupiii 065&M razoB. PacuéThl 10 XUMUYIECKEM YPABHEHHSIM.

Ousnyeckue CBOWCTBA BoAEl. Boga Kkak pacTBopWTens. PacTBOEL
HacellenHple ¥ HEHACHIIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIECTB B BOJE.
MaccoBas 10714 BEIECTBA B pacTBOpe. XMUMHUYECKHE CBOMCTBA BOABI. OCHOBAHHSI.
Posb pacTBOpOB B MPHpPOJE ¥ B XKU3HU 4elioBeka. KpyroBopoT BOIBI B mpHpOJE.
3arpsi3HeHre NpUPOTHEIXK BoA. OXpaHa i OYHUCTKA IPUPOIHBIX BOJI.

Knaccubukanus neopranmueckux coemunenuii. Oxcunsl. Knaccupukanus
OKCHIOB:  coneobpasyromue (OCHOBHBIE, KHCIOTHbIE, aMQpOTEpHBIE) U
Heconeobpasyromue. HomeHknarypa OKkcumoB. ®u3nueckde U XHMHYECKHE
cBo¥cTBa OKcuIOB. [lonyuenne OKCHIOB.

Ocuopanmsa. Knaccudukanys ocHOBaHMil: MmENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmerknaTypa ocHOBaHui. DU3WYECKHE U XUMUYECKHUE CBOWCTBA
ocHoBaHui. [TomyyeHue ocCHOBaHMIA.

Kucnotel. Knaccuduxanus xucnor. Homenknatypa kucior. Ousnyeckue u
XMMUYECKUEe CBOKMCTBa KuciaoT. Psn aktuBHoctm MertaymioB H. H. Bekerosa.
ITomyuyenue KUCIOT.

Comu. Homenknarypa coneli. Qu3nyecKre ¥ XUMUUECKHUE CBOMCTBA COJEH.
IToygyenue comneil.

I'eneTrueckas CBS3b MEXIY KilacCaMy HEOPTraHUYECKUX COSOUHEHHH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEeNICHUE CONEPIKaHUs KUCIIOpOoIa B BO3IyXe, MOyUEHHE,
cobupaHue, pacIO3HaBaHWE M UK3y4EHHe CBOWCTB KHUCIIOpOJa, HabromeHue
B3aWMOJCHUCTBUS BEIIECTB C KUCIOPOAOM U YCJIOBUS BO3HUKHOBEHHS U
IpeKpalleHusl TopeHus (moXkapa), O3HaKOMJIEHHE C oOpaslaMud OKCHUIOB U
ONWCaHWE WX CBOWCTB, IIOJNy4eHHe, coOMpaHuWe, paclio3HaBaHWE U H3yUeHHe
CBOMCTB BOJOpona (ropeHue), B3auMonaelcTBUe Bomopona ¢ okcuaoM menu (II)
(BO3MOX(HO WCTIONB30BAHUE BUIEOMATEPHANIOB), HAOIIONEHUE 00pa3loB BEIIECTB
KOJMYECTBOM | MOJb, WCCIEHOBaHHE OCOOEHHOCTEW pacTBOPEHHUS BEIIECTB C
pa3MyYHOYW pPacTBOPUMOCTBIO, IIPUTOTOBJIIEHHE DPACTBOPOB C OIpPENENEHHOU
MacCcOBOU JIoJied pacTBOPEHHOTO BELIECTBa, B3aMMOJMAEHCTBYE BOJBI C MeTallIaMH
(maTprieM © KajbOueM) (BO3MOXKHO HCIIONB30BaHHWE BHAEOMAaTEpPHAIIOB),



ACCIeNOBaHKE 00pasloB HEOPraHMYECKMX BEIIECTB PA3MYHBIX  KIIACCOB,
HalIONIeHnEe U3MEHEHN)s OKPACKH MHIMKATOPOB B PacTBOpax KUCIOT U LIENodel,
u3ydeHue Blaumoneiicteus okcupa Menu (II) ¢ pactBopoM CepHON KHCIOTSI,
KUCIIOT C MeTajllaMH, PeaKUuid HeWTpalu3allid, NONydYeHHE HEepacTBOPMMABIX
OCHOBAHHUH, BBITECHEHME ONHOTO MeTalia NPYTHM M3 PAacTBOPA COIM, pelleHHe
OKCIEPHMEHTANBHBIX 3a7a4 10 TeMe «BakHellne Kiacchl HeOpPraHHYECKUX
COEIUHEHUN).

Ilepuonnuecknii 3axkon u Ilepuoawyeckasi cHcCTeMa XMMHYECKHX
anemenTos JI. M. MenpeneeBa. CTpoeHne aToMoB. XHMHYECKAasi CBS3b.
OxucINTeNLHO-BOCCTAHOBUTEIbHbIE peaKIHH

ITepBele NOMBITKM KIACCHGUKALUK XWUMHYECKHX 3JIEMEHTOB. IIOHATHE O
Tpymnax CXOIOHBIX OJJIEMEHTOB (ILIENOYHBIE M INENIOYHO3EMENLHBIE METalIbI,
rajIOreHbl, WHEPTHBIE Ta3bl). JNEMEHTHI, KOTOpBIe 006pa3yroT aM(bOTEPHBIE OKCHIBI
U TUIPOKCHULBL.

Ilepronuyeckuii 3akoH. Ilepronuueckas cucTeMa XUMUIECKUX SIIEMEHTOB J1.
M.  MenneneeBa. KoporxkomepuomHas ¥ [UIMHHONEPHOAHAA  (OPMBI
ITepronuyeckoit cucreMsl xuMuueckux sneMenToB 1. 1. Menneneesa. [leproms
1 rpynnel. OU3MYECKUH CMBICH HNOPSIKOBOIO HOMEpa, HOMEPOB IEPUOIA U
TPYIIIEI 3J€MEHTA.

Crpoenue aromoB. CocTaB aTOMHEIX sifep. M3otomsl. DnexTponsl. CTpoeHue
3JIEKTPOHHBIX 000J]OYeK aTOMOB MepBhIX 20 XHMHUYECKMX  3JIEMEHTOB
Ilepronuueckoit cucrembl JI. Y. Menneneea. XapakTepuCTHKa XAMHYECKOTO
3IIEMEHTA 110 ero noyioxenuto B Ilepuonugeckoit cucreme [l. 1. Menneneena.

3aKOHOMEPHOCTUA KH3MEHEHUS pajuyca aTOMOB XUMHUYECKHX SJIEMEHTOB,
METAIIMYECKUAX ¥ HEMETAJUIAYECKUX CBOMCTB IO IpyTIIaM U IIepUOiaM.

3nauenue Ilepuonuyeckoro 3akoHa u [lepronuueckol CHCTEMBI XUMUYECKUX
9JIEMEHTOB I pa3BUTHs Hayku U npaktuku. [[. V1. MenneneeB — yd€HBIH H
rpaXXIaHuH.

Xumuueckass cBsi3b. KoBaneHTHas (HOJspHas M HENOJSApHAas) CBS3b.
DNEeXTPOOTPUIIATENEHOCTS XUMUYECKUX IIEMEHTOB. MIoOHHas CBS3b.

Crenens  okucneHus. OKHUCIUTENbHO--BOCCTAHOBUTENIBHBIE  pEaKIH.
IIporeccsl okucaeHus U BOCCTaHOBIECHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenne:

U3ydeHrue OoOpa3loB BEIIEeCTB METAUIOB U HEMETaJUIOB, B3aUMOJIEHCTBHE
TUOPOKCHUIA IWHKa C pacTBOpaMU KHUCIOT M INEeNOo4Yed, IPOBEICHHUE OILITOB,
WUTIOCTPUPYIOIMUX — NPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUH
(ropeHue, peakiuy pa3ioKeHUs], COCTUHEHHUS).

Meosicnpeomemmubie ceasu



Peanvzanus MeXIpeIMETHBIX CBSI3ed NpPU H3y4eHWM XUMHM B 8§ Kjacce
OCYIIECTBIIIETCA 4epe3 FKCIONb30BaHWE KaK OOIMX eCTECTBEHHO--HAYYHbIX
TOHATHH, TaK U MOHSTUH, SBISIOMKXCS CHCTEMHBIMU JUIsl OTAEBHEIX MPEIMETOB
€CTECTBEHHO--HAYYHOrO IIUKIIA.

Ob1ve ecTeCTBEHHO--HayYHBIE TIOHSTHAS: HAYYHBINA (GaKT, TUIOTE3a, Teopus,
3aKOH, aHaNM3, CHUHTE3, KIacCUDUKaLUs, MEepUOAMYHOCTh, HaOIIIONeHHE,
IKCTIEPUMEHT, MOJENUPOBaHUE, U3MEPEHHE, MOETb, SIBICHUE.

OQusyka: Marepus, aTOM, OJEKTPOH, IPOTOH, HEWTPOH, MOH, HYKIAL,
H30TOIIBI, PAJHOAKTUBHOCTb, MONEKYJIA, SNIEKTPHUYECKHM 3apsjl, BELIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (GM3UYECKHe BEIHYUHBI, €IUHULBI
U3MEPEHUs], KOCMOC, TUIaHeTsI, 38&3/151, ConHIe.

Buonorus: dporocunTes, neixanue, Guochepa.

leorpadus: armochepa, rumpocdepa, MUHEPAIbl, TOPHBIE HOPOMIEL,
TI0JIE3HbIE HCKONAEMBIE, TOILINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemiecTBo M XMMHUYeCKasi peakuus

INeproguueckuii 3axoH. [lepuonuyeckas cucTeMa XAMUIECKHUX 31eMeHTOB JI.
W. MenneneeBa. CtpoeHve aToMoB. 3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB
XMMUYECKMX OJIEMEHTOB IEpPBBIX TPEX IEPUONOB, KalWsl, KalblUs M HX
COENMHEHNY B COOTBETCTBHM C IIOJIOXXEHHEM DJJIEMEHTOB B Ileproanveckoi
CHUCTEME U CTPOSHUEM KX aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMUYECKON CBSI3M. THIBI KPUCTAIIMYECKUX
PEIIETOK, 3aBUCHMOCTh CBOWCTB BEIECTBA OT THIA KPHCTAUIMYECKON PEINETKH U
BUIa XUMAIECKOM CBSA3H.

Knaccudukanyss 1 HOMEHKIATypa HEOPTaHWYECKHX BEIECTB. XUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K Ppa3IMYHBIM KJIACCaM HEOPTraHUYEeCKUX
COEIVHEHUH, TeHETUYeCKas CBSI3b HEOPraHUUECKUX BEIECTB.

Krnaccuukarys XuMU4ecKux peakiyii Mo pa3IndHbIM Ipru3HaKaM (110 YUCITy
M COCTaBy YYaCTBYIOIIMX B peaKIM{ BEINECTB, IO TemIoBoMy 3hdekty, mo
U3MEHEHHUIO CTENeHEel OKWCIeHUS XMMUYECKHUX B3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTalud3aropa). JK30- ¥ SHIOTEPMUYECKUE PEAKINU, TEPMOXUMUIECKUE
YpaBHEHUSI.

[ToHsATHE O CKOPOCTH XUMHUUECKOW peakuuu. [loHsTue 06 OOpPaTUMBIX U
HeoOpaTUMBIX XUMUYECKUX peakiusx. IIoHATHEe O TOMOTeHHBIX U T'eTEPOreHHBIX
peaknusx. [TorsaTue o xatamuze. I[IoHATHE 0 XUMHUYECKOM paBHOBecHu. DaKTopHI,
BIMSIOIIME Ha CKOPOCTh XWMHYECKON peakuud W TOJNIOKEHWE XUMUYIECKOTO
PaBHOBECHSI.

OKHUCIUTETPHO-BOCCTAHOBUTENBPHBIE — peaKkIWy, JJeKTPOHHBIM  OajaHC
OKMCJIMTENBHO-BOCCTAHOBUTENBHON ~ peakuuu.  CocraBieHwe  ypaBHEHHUH



OKHUCIHUTENbHO--BOCCTAHOBUTENBHEIX ~ PEaKIMii C  HCIOJB30BAaHMEM METOa
3JIEKTPOHHOTO baanca.

Teopust snekTponuTIIECKO# THCCOMHMALMY. DNEKTPONUTE! ¥ HEANEKTPOIATSL.
Katyone!r, aHuoHB. MeXaHN3M IMCCOLMALMHA BEIIECTB C PAsAYIHBIMEA BHIAMH
XumuaecKo# cBs3u. Crenens nucconuanuy. CHIBHEIE U C1abble SIeKTPOIIHTEL

Peaxiuu nonnoro o6mera. Y CII0OBUs IPOTeKaHUs peakiiii HOHHOIO 06MeHa,
TOJNHBIE M COKpAINEHHBIE MOHHBIE ypaBHEeHHs peakuuii. CBOMCTBa KHCIOT,
OCHOBaHMH X COJNeH B CBETe INPEACTABIEHUN 06 3IEKTPOIUTHYECKOM
pucconuanyy. KayecTBenHble peakiuy Ha HOHBIL. [I0OHSATHE O THAPOIH3e COeil.

Xumuueckuii IKCnepumenm: '

O3HaKOMIJICHHE C MOJENSAMM KPHMCTANIMYECKUX PEHIETOK HEOpraHW4ecKHX
BEIIECTB — METAJUIOB ¥ HEMETAUIOB (rpadMTa W ajiMmas’a), CIO0XHBIX BEIIeCTB
(xyopuna HaTpHs), UCCIENOBaHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON peaKiuy
OT BO3MICUCTBUS DA3NMYHBEIX (AKTOPOB, HCCIENOBAHUE 3JIEKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, IpoLiecca IUCCOLMAIMK KHUCIOT, MIeNoYed U couei
(BO3MOXXHO ~ HCIIONB30BAHHE BHIEO MATepUajioB), IPOBEJEHHE OIBITOB,
UIUTFOCTPUPYIOUIUX — NpU3HAKM  IIPOTEKaHUS  peakuuid HMOHHOro  obMeHa
(obpasoBaHre ocagka, BBIIENEHHEe rasa, o06Opa3oBaHME BOIBI), OIBITOB,
WUTFOCTPUPYIOMIAX — IPUMEPHl  OKHCIUTENbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropenme, peakIuy pa3iOKeHUs, COSNUHEHNs), PaCO3HABAHNE HEOPraHUYECKHX
BEIIECTB C IIOMOIMIBIO KAYeCTBEHHBIX pEakIWi Ha HOHBI, pelIeHHe
3KCIEPHUMEHTAIBHBIX 3a1a4.

HemeTtannbl 1 HX coefHHEHUS

O6mast xapaxkTepucTuka rajnoreHoB. OcOOEHHOCTH CTPOEHHS ATOMOB,
XapaKkTepHble cTeneHu okucneHus. CTpoeHue u (U3UUECKUE CBOMCTBA MPOCTBIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3aMMOZEHCTBUE C METAUIaMH, HeMeTaJUlaMH, Inenodamu). XJIOPOBOIOPO.
ConsHasi KHCIOTa, XUMHUYECKHAE CBOMCTBa, IONy4YeHHUe, NprMeHeHue. JleiicTBre
XJiopa U XJIOPOBOJOPOZA Ha OpPraHu3M dYelloBeka. BakHeline XIOPUIBI ¥ UX
HaXOXIEHHUE B IPUPOJE.

O6mast xapaxTepucTrka 31eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble CTeleHW okucieHus. CTpoeHHe W (QU3MUECKHE CBONUCTBA
IIPOCTBIX BEHIECTB — KUCIIOPOJa U Cephl. AJIOTPONHbIE MOIUGUKAIIMY KUCIOPOaa
1 cepbl. XuMHUYeCKHe cBoiicTBa cepbl. CepoBOIOpOL, CTpoeHUE, GU3NYECKUE U
XpMmudeckue cBodcTBa. OKCHIBI Cepbl KaK NPENCTABUTENN KHUCIOTHBIX OKCHIOB.
Cepras xucnora, @Qusuyeckue M XUMHYeCKHe CBoiicTBa (obmue Kak
IpeNCTaBUTeNs Kilacca KHUCIOT M chenuduyeckue). XUMHYECKHE peaKluy,
Jexalye B OCHOBE IIPOMBIIUIEHHOTO CIoco0a MONy4eHUs CEPHOW KHCIOTHI.
[Tpumenenve cepHol KucinoThl. CONMM CEpHOM KHUCIIOTHI, KaUeCTBEHHAs peaKlus Ha



cynbdar-uon. HaxomueHue cepsl # e COENMHEHMH B Ipupome. XUMHUECKOe
3arpsA3HEHME OKPYXKAOIel Cpelbl COEIVHEHHUSMU Cephl (KUCIOTHBIE OJKIH,
3arpsA3HEHUE BO3NyXa U BOJOEMOB), CIIOCOOHI €T0 MPEeNOTBPAILEHHS.

O6was xapakTepucTrKa 3/1eMeHTOB VA-rpymmsl. OcoGeHHOCTH CTPOEHUS
dTOMOB, XapaKTEPHbIE CTENIEHH OKHCIEHHs. A30T, pacIpOCTPaHEHHWE B IMPUPOIE,
(usMYecKue ¥ XMMUYECKHE CBOKCTRA. Kpyrosopot a3ota B mpupoge. AMMHuax, ero
usHIecKre ¥ XMMUYECKHe CBOMCTBA, ONyYeHue i mpuMeHeHre. Coli aMMOHHS,
uX (QU3NYECKUE U XUMUYECKHE CBONCTBA, puMeHenue. KauecTrenHas peakuus Ha
MOHB!I aMMOHHUS. A30THas KMCIIOTa, €€ IoiydyeHue, QU3MYECKUEe U XUMHUYECKHe
cBoiictBa (OOwMEe Kak INpPEACTAaBHTENs Kiacca KUCIOT ¥  CIeHHMHUYECKHUE).
Hcnons3oBanie HWTPaTOB M CONEH aMMOHHS B KadeCTBE MMHEPAIBHBIX
yROOpeHuit. XuMUYecKoe 3arpsi3HeHNHe OKPYKAIOMeH CpeIbl COSNHHEHUSIME a30Ta
(KACIOTHBIE NOXIHW, 3arPA3HEHME BO3IyXa, [OYBEI W BOAOEMOB). dochop,
aJUIOTPOIHbIE Momudukauuu dochopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dochopa (V) u hochopHast kuciora, pusndecKre U XUMAUECKUAE CBONCTRA,
nony4enwe. Mcnons3osanne GpocdaToB B KauecTBe MUHEPATIBHBIX YI0OpEHHUIH.

Obmas xapaxrepucTuka 31eMeHTOB [VA-rpynmsl. OCOGEHHOCTH CTPOEHMS
aTOMOB,  XapaKTepHbiE  CTENEHH  OKHCIEHHs.  YTIJepod, aJUIOTPOIHbIE
Monu(UKaIlMY, pPAaCIPOCTPaHEHHE B TNpPHUPOHE, (U3MYECKHE U XUMHYECKHE
ceo¥icTBa. Ancopbuusi. KpyroBopot yriepoza B mpupone. OKCuasl yriepoaa, ux
Qusyyeckue U XUMHYECKWE CBOMCTBA, [EHCTBME HA JKUBBIE OPraHHU3MEL
NOJy4YeHUEe W NpUMEHEHHEe. ODKOJOTMYeCKHe NMpOOJIeMbl, CBS3aHHBIE C OKCHIOM
yrnepona (IV), rumoTesa rno6GalbHOrO IOTEIUIEHHS KIIMMAaTa, ITapHUKOBBIN
spdekT. YronpHas KUCIOTa U €€ COMM, UX QU3NUECKHe U XUMHUUYECKHE CBOMCTBA,
HojydeHue U TnpuMeHeHue. KadecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Vicnionp3oBanue kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIUICHHOCTH ¥ CEIHCKOM
X035 CTBE.

[lepBoHauanbHbIe TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSAUHEHUSIX
yriepona (MeTaH, 3TaH, STUJIeH, alleTHJIEH, 3TaHOJI, [IUIEPHH, YKCYCHas KUCIIOTa).
ITpuponHble HCTOYHUKY YTJIEBOHOPONOB (Yroib, HPUPOIHBIN ra3, HE(Tb),
OPOAYKTHI UX nepepaboTku (OeH3UH), UX POJb B OBITY ¥ IPOMBIIIJIEHHOCTH.
[MToHsTHE O OMOJOTWYECKH BaKHBIX BEIIECTBaX: XKHUpaX, Oelkax, yrieBoaax — U UxX
poONM B OKU3HM uUelNoBeka. MaTepHalbHOe eOUWHCTBO OPraHWYeCKUX W
HEOPraHWYEeCKIX COeIUHEHUH.

Kpemuuii, ero ¢Qusuyeckue ¥ XMMUYECKHE CBOMCTBA, IIONyYeHUE U
npumenenne. CoenuHeHus KpeMHHUs B mnpupone. OOmwue mnpencraBieHus o0
oxcune kpemuus (IV) u xpemuueBo#t xucnore. CHUIMKaThl, UX HCIOIb30BaHKUE B
OBITY, B NMPOMBILIUIEHHOCTY. Ba)kHe#Ie CTpOUTEeNbHbIE MaTepUalbl: KepaMuKa,



CTEKJIO, IeMeHT, 6eToH, >ene306eToH. [TpobneMsl 6€30MacHOr0 MCIONB30BAHMKS
CTPOMTEBHBIX MAaTEPUATIOB B TOBCEIHEBHON XKU3HHU.

Xumuueckuii Ikcnepumenm:

U3y4eHue 00pasloB HEOPTaHUYECKUX BELIECTB, CBOMCTB COJSHOMN KHCIOTEL,
MPOBENEHNE KAUECTBEHHBIX PeaKliii Ha XJIOPUA-UOHBI M HAOIONEHHE IIPU3HAKOB
UX TPOTEKaHWs], OMIBITHI, OTpPaKaloKe (QU3NYECKHe U XMMHUYECKHE CBOMCTBA
raJloreHOB ¥ WX COeNVHEHHH (BO3MOXHO HCIIOJB30BAHKE BHIEOMATEPHAIOB),
O3HaKOMJIEHWE ¢ o00pasnaMyu XJOPUAOB (TaJOTEHUIOB), O3HAKOMJIEHHE C
obpasmamu  cepel ¥ €€  COENWHEHUSAMH (BOSMOXKHO  HCIIONB30BaHHE
BUEOMaTEpPUAOB), HabmoneHne polecca 00yriMBaHus caxapa moj AeicTBHEM
KOHIICHTPUPOBAaHHOX CEpHOM  KHUCJIOTBHI, U3yYeHHE XUMHUYECKMX CBOMCTB
pa36aBNeHHO} CepHOY KUCIIOThI, IPOBENCHNUE KAYECTBEHHOM peakuu Ha Cynbdar-
WOH ¥ HabirofeHue Npu3Haka e IPOTEeKaHWs, O3HAKOMJIEHWE C (U3MIECKUMH
CBOMCTBaMM a30Ta, ¢ochopa W WX COeNUHEHHH (BO3MOXKHO HCIOIB30BAHUE
BHJEOMATEPHANOB), 00pasiaMu a30THBIX ¥ (GOCHOPHBIX yaOOpeHuUH, MoNTyYeHue,
cobupaHue, paclHO3HAaBaHHE U M3yYEHHE CBOUWCTB aMMuaka, IpPOBEIEeHUE
Ka4eCTBEHHBIX PeaKklUUi Ha MOH aMMOHHUS M (GocdhaT-MOH U M3ydeHHE NMPU3HAKOB
UX NPOTEKAHNUS, B3aUMOJIEHCTBIE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO
(BO3MOXHO UCIIONb30BaHKE  BHUAEOMATEPHAIIOB), U3ydeHue Moenein
KPUCTAJIIMYECKUAX PELETOK anMasa, rpadura, QyiiepeHa, 03HAKOMIIEHHE C
IpoleccoM ancopOIyuy pPacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIEM |
YCTPOMCTBOM NPOTUBOrasa, MONy4eHUE, COOMpaHue, paclo3HABaHUE U H3y4YCHHE
CBOMCTB YTJIEKHCIIOTO rasza, IPOBEACHUE KAaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKAT-UOHbl X W3y4eHHE IPU3HAKOB HX IPOTEKAHHUS, O3HAKOMIIEHHE C
NpOAYKLMEH CHIIMKATHOH NPOMBIIUICHHOCTH, pPEeIleHHe SKCIEePUMEHTAIbHBIX
3a1a4 10 TeMe «BaxxHelmye HeMeTaIbl ¥ UX COSIUHEHUSD).

MeTauibl # BX COEAUHEHHUS

OO61as XxapakTepucTHKa XUMIUYECKUX 3JEMEHTOB — METaJNIOB Ha OCHOBaHUU
ux mnonoxenus B Ilepuommueckoil cucreme xummuueckux sinemeHToB JI. U
MenpeneeBa u crpoenus atroMoB. CTpoeHue MeTayioB. Merannudeckas CBSI3b U
MeTaJUTMYeCKass  KpUCTaJUIMdeckass  peméTka.  ONEeKTPOXUMHUYECKUH Pl
HaIpsDKeHU# MeTamioB. Ou3nyecKue U XUMUYecKre cBoiicTBa MeTayuioB. Ob6uue
CIIOCOOBI TIOJIy4eHUS MeTauioB. [IoHSTHE O KOpPpO3UM METajuIoB, OCHOBHBIE
CIOCOOBI 3amMTHl WX OT Koppo3uu. CruaBel (CTanb, YyryH, AIOPATIOMHHHMN,
OpoH3a) U WX MIpUMEHEeHUE B OBITY U IPOMBIIIEHHOCTH.

Illenounble MeTaJUTEL: MOJIOXKeHUE B Ilepuonmyeckoll cucteMe XMMHUYECKHUX
snementor JI. Y. MenpgeneeBa, CTpOGHHE MX aTOMOB, HaxXxOXICHHE B IIPUPOJE.
Dusnyeckre U XUMUYECKHE CBOMCTBa (Ha mpuMepe HaTpus u xanus). OKcumsl U



TUIPOKCHIBI HATpusi © Kanus. IIpuMeHeHwe INENOYHBIX METANIOB ¥ HX
COEIMHEHUN.

[lenoynozeMensHble MeTANTBl MAarHAM ¥ KaIbLWH: [ONOKECHHE B
Ilepronuyeckoit cucreme xumudeckux snementoB JI. M. Menzeneesa, CTpOEHue
UX aTOMOB, HaXOX/A€HHE B Ipupoe. Puzndeckue ¥ XUMUUECKUE CBONCTBA MArHusl
W Kanplus. Baxueimive coemuHeHMs Kaublysi (OKCHA, THIPOKCHL, Con).
JKECTKOCTD BOJBI M CIIOCOOHI €€ YCTpaHeHHUs.

Amomunuii: monoxerue B Ilepuoanyeckoit cucTeMe XHMHYECKUX JIEMEHTOB
HA. Y. Menneneesa, cTpoeHne aToMa, HaxOXJIeHHE B mpupone. Dusuueckue u
XVMUYECKHE CBOMCTBA alFOMUHNSA. AMPOTEpHEIE CBOMCTBA OKCHAA M THAPOKCHIA
ATFOMUHUS.

Keieso: nonoxenue B [lepuonuueckoil cucteMe XUMAIECKHX EMEHTOB JI.
W. MenneneeBa, cTpoeHue aToMa, HAaxOXJeHWe B mpupone. PDusmueckue u
XUMUYECKHe CBOUCTBA xene3a. OKcuapl, TUAPOKCUb! U conu xenesa (I1) u xenesa
(IIT), mx cocrar, CBOMCTBA U IOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMIIeHHE ¢ o0paslaMH MeTAUIOB ¥ CIUIABOB, WX (HU3MYECKHUMH
CBOMCTBaMM, M3Yy4EHHE  pe3yJbTaTOB KOPPO3UH  METAIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHAESOMATEPUATIOB), OCOOEHHOCTEH B3aMMOMIEHCTBUS OKCHIA
KaJplMsl M HATpUs C BOXOM (BO3MOXKHO WCIIONIB30BaHWE BUIEOMATEPHAIIOB),
HCCIIEIOBAHNE CBOMCTB »XECTKOH BOMBI, IpoOLilecca TOPEHHUs JKejie3a B KUCIOPOJIE
(BO3MOXXHO  MCIIONB30BaHHE  BHUJEOMATEpPUANOB), IMPU3HAKOB  IIPOTEKAHUS
KaueCTBEHHBIX pEaKLUii Ha MOHBI: MarHus, KaJIbLUs, AIFOMUHUS, [IMHKA, JKeje3a
(IT) u xene3a (III), menu (II), HabaroneHue U omucaH¥e MPOIECCOB OKPAILIMBAHMUS
NJaMeHd WOHaMH HaTpus, Kajuusd ¥ Kaiublus (BO3MOXXHO HCIIOIb30BaHUE
BUJIEOMAaTEPUaJIOB), HCCIefoBaHNe aM(DOTEPHBIX CBONCTB I'MIPOKCHIA QTIOMUHUS
U TUAPOKCHUJIa [TUHKA, pellleHre SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxHeiimue
METAJUIBI ¥ UX COSIUHEHUSD).

XuMHus 4 OKpyKaomas cpeaa

BemectBa ¥ Marepuansl B IIOBCEJHEBHOW JXM3HU ueJoOBeKa. beszomacHoe
UCIIONH30BaHNE BEIIECTB W XWMHYECKUX peakuuii B ObITy. IlepBas momompb mpu
XUMHUYECKUX 0XKOTaX U OTPABJIICHHUSX.

XUMUYECKOe 3arps3HEHue OKpyXKaromed cpensl (IpenenbHas NOMyCTHMAs
KOHIeHTparws BemecTs, nanee — [1JIK). Ponb xuMmuu B perieHnn 3K0JI0THYECKUX
npobeM.

Xumuyeckuil IKcnepumenm:

u3ydeHrue o0pas3loB MaTepuajloB (CTEKJO, CIIaBBl METAJJIOB, IOJIMMEDPHEIE
MaTepUabl).

Meoicnpeomemmubie ceasu



Peannsanus MeXIpenMeTHBIX CBs3eldl NMpH H3yYeHHH XUMHUH B O Koacce
OCYIIECTBIIIETCA 4epe3 HCIIOJB30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
TOHATUH, TaK U TIOHSTHH, SBISIOMUXCS CUCTEMHBIMU ISl OTAETBHEIX IPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

Obiuue ecTecTBeHHO-HAYUYHbIE MOHATHS: HAYYHBIH (AKT, HIOTE3a, 3aKOH,
TEOpHs, aHaNu3, CHHTE3, KJIaCCHQUKAlKs, MIepUOOUYHOCT, HabIIoneHue,
SKCIEPUMEHT, MOJENUPOBAHWE, W3MEPEHME, MOMENb, SIBJIIEHHE, NAPHUKOBBIN
3} heKT, TEXHONOT WS, MATEPHAIIEL.

®usnKa: Marepus, aroM, 3NEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHI,
M30TOMNBI, PaIWOaKTHBHOCTb, MOJIEKYyJa, 3NEKTPUYECKUH 3apsil, NPOBOJHUKH,
NONyNPOBOJHUKH, IMDJIEKTPHKK, (OTOSIEMEHT, BEIECTBO, TENO, OOBEM,
arperaTHOe COCTOSHUE BEIUECTBA, a3, PAaCTBOP, PACTBOPUMOCTE, KpUCTAIMYIEcKas
pemérka, CriaBel, GU3NYECKUE BENUYMHBI, EIUHUIBI M3MEpEHMs, KOCMHYECKOe
IPOCTPaHCTBO, IJIaHeTHl, 3831161, CoHIIE.

buonorus: dorocunTes, mpixaHue, Guocthepa, IKOCHCTEMA, MUHEPAILHBIE
YyIOOPEHHsI, MUKPO3JIEMEHTHI, MaKPOIJIEMEHTHI, IUTATENbHbIE BEIECTBRA.

I'eorpadus: armochepa, rugpocdepa, MuHEpansl, TOPHBIE IIOPOJIEI,
II0JIE3HBIE HCKOIIaeMBbI€e, TOILIHBO, BOIHbIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IIPOTPAMMBI IIO
XMW HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JluqHOCTHBIE pe3ynsTaThl OCBOEHHS IPOTPAMMBI OCHOBHOTO OBIIETO
00pa3oBaHys JOCTHTAIOTCA B XONe OOYYeHHsS XUMHH B €IUHCTBE y4eOHON U
BOCIIUTATENbHOH NESTELHOCTH B COOTBETCTBUHU C TPAJULMOHHBIMU POCCHIACKAME
COLMOKYIBTYPHEIMA U JYXOBHO-HPABCTBEHHBIMU ILI€HHOCTSMH, NPUHATEIMH B
OOLIECTBE NpaBUNAMH W HOPMaMH IOBEIEHHS H CIHOCOGCTBYIOT IIPOLIECCAM
CaMOITO3HAHHS, CAMOPA3BUTHS U COLMATM3AIMH 00YUAFOLIIXCSL.

JINYHOCTHBIE ~ pe3ysbTaThl ~ OTPAXAIOT  TOTOBHOCTH  OGYYArOLIMXCS
PYKOBOACTBOBAaTbCS. CHCTEMOW IIO3MTHBHBIX IIEHHOCTHBIX OpHEHTAallUi U
paclIupeHUE ONbITa AESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOro BOCHUTAHMSA:

[EHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HayYHOMY HaClIeNWIO, IOHMMAHHUS 3HAYEHWS XUMUYECKOW HAyKW B JKU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETh HOCTOBEPHOM HHpoOpMamuei o
MEPENOBBIX JOCTMIKEHUSX M OTKPBITUSIX MHPOBOM H OTEYECTBEHHOM XMMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUIX 00 YCTPOMCTBE Mupa U 06IIecTBa;

2) rpasxAaHCKOro BOCUTAHMA:

IOPENCTAaBICHUAS O COLWAIBHBIX HOpMax M MpaBUIax MEXIAIHOCTHBIX
OTHOLIEHMY B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
IOJIE3HOH,  y4eOHO-UCCIIENOBATEIbCKOM, TBOPUECKOW ¥  OPYrdX  BHAAX
NESATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOM COBMECTHOH IEsITENBHOCTU IIpH
BBINOJIHEHUM Y4eOHBIX, IIO3HABATENbHBIX 3alad, BBHINIOJIHEHHH XUMUYECKUX
9KCIEPUMEHTOB, CO3NAaHUK YI€OHBIX IIPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHUMAaHUIO
4 B3aUMOIIOMOIIM B IIpoIecce OSTOM y4yeOHOW IesSTEeNbHOCTH, I'OTOBHOCTH
OLIEHWBATh CBOE IIOBENEHWE K IIOCTYIIKHM CBOMX TOBapHINedl ¢ IO3ULUH
HPaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS IIOCIIEACTBUM TOCTYTIKOB;

3) HEeHHOCTH HAYYHOrO MO3HAHMS:

MHPOBO33pEHUECKHE IPENCTaBIECHNUS] O BELIECTBE U XMMUYECKOH peaKluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHs HayKd U COCTABIISIOLIUE
OCHOBY JUUIsl TIOHMMAaHHUsI CYIIHOCTH HAay4HO! KapTHHBI MHpa, IIPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS IPUPOIBI, B3aUMOCBS3SX 4YeEJIOBEKA C
TIPUPOIHOM Cpeoi, O POJIM XUMUY B TO3HAHUY STHX 3aKOHOMEPHOCTEH;

II03HaBaTeIbHBIE MOTHUBEI, HAlpaBlIeHHbIE HA MOJ[ydeHWE HOBBIX 3HAHUH IO
XMMUY, HEOOXOIUMBIE i OOBSCHEHUS HaOIIoNaeMbIX IPOLIECCOB U sBIICHHMH,
MO3HABATENbHOW, WHOOPMAIMOHHON M UYUTATENBCKOM KyJIbTYpBI, B TOM YHCIIE
HaBBEIKOB CAMOCTOSTENbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM



MUTEPaTypoOH, NOCTYNHBIMHA TEXHHYECKHMH CDEACTBAMH HH(MOPMAIHOHHBIX
TEXHOJIOTHI;

UHTEPEC K OOYYEHUIO W MO3HAHUIO, JFOGO3HATEIbHOCTh, T'OTOBHOCTH M
CIOCOOHOCTE K CaMOOOpa30BaHWIO, MHPOEKTHOM ¥  MCCIeNOBATENbCKOM
AEATENLHOCTY, K OCO3HAHHOMY BBIOODY HANPABIEHHOCTH ¥ YpPOBHS OOYYEHHS B
JalbHeNIIeM;

4) hopMHPOBaHUS KYILTYPbI 310POBbSI:

OCO3HaHME LEHHOCTH JKU3HK, OTBETCTBEHHOTO OTHOINEHHS K CBOEMY
3[OPOBBIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 KM3HM, OCO3HAHHE IMOCIEICTBHM U
HETIPUATHE BPEIHBIX NPUBEIYEK (YIOTPEONEHNS alKOroisl, HAPKOTUKOB, KypeHHUs),
HEOOXOAUMOCTH COOMNIONSHUS IPAaBAWJ OE€30IACHOCTH IIpH  OOpAIIeHuH ¢
XMMHYECKUMU BEIECTBAMHU B OBITY U PEATbHOM XKU3HH;

5) TpyioBOro BOCHIMTAHMS:

UHTEpPeC K NPaKTUYECKOMY U3y9IEHHIO IPodecCuil U Tpyaa pasiimyHoro poja,
yBaXKEHHE X TpyLy U pe3yibTaTaM TPYAOBOH HEeATENLHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHMSI IPEIMETHBIX 3HAHMH 110 XWMHH, OCO3HAHHBIA BHIOOD
UHIUBUIyalbHOM TPAEKTOPHY NPOJODKEHUS] 00pa30BaHus ¢ YUETOM JIMUHOCTHBIX
MHTEPECOB ¥ CIOCOOHOCTH K XUMMH, OOIIECTBEHHEIX HHTEPECOB U MOTPEOHOCTEH,
YCIEIHOH NpodecCuOHaNBHON NEATENbHOCTH U Pa3BUTHS HEOOXOMMMBIX YMEHMUM,
TOTOBHOCTB aJJalTUPOBATHCS B IPO(PECCHOHATBLHOMN Cpelle;

6) 3K0/I0rMYECKOro BOCHUTAHHS

SKOJIOTMYECKH IeNeco00pa3sHoe OTHOLIEHWE K MPUPOIE KaK HCTOUYHHUKY
’KA3HU Ha 3eMIe, OCHOBE €€ CyLIeCTBOBaHMUS, TOHMMAaHNe IIEHHOCTH 3[0POBOTO U
Oe3omacHOro o0pa3za JKW3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3NYECKOMY U TICHXWYECKOMY 3IOPOBBIO, OCO3HAHHME IEHHOCTH COOJIIOIEHUS
paBuJ 0€30I1aCHOr0 MOBEIEHUS ITPU pabOTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUIX,
YTPOXKAIOIIWX 3MOPOBBIO U YKHU3HU JIFOLEH;

CIOCOOHOCTH NPUMEHSTH 3HAHUS, MOJlydaeMble NPU HM3YUEHUW XUMHUHU, IS
PEIEHUs 3a/1a4, CBA3AHHEIX C OKPYIXKAroIIel MPUPOAHON Cpenoid, ISl OBBIIICHHUS
YPOBHS  3KOJIOTMYECKOW KYJNBTYpBI, OCO3HAHMS TIJIOOAJIBHOTO  XapakTepa
9KOJIOTHYECKUX TpobieM M IyTel MX pelleHHs MOCPEICTBOM METONOB XMMMHH,
9KOJIOTHYECKOTO MEIILIEHNSI, YMEHHSI PYKOBOIACTBOBATHCS MM B ITO3HABATEIIbHOM,
KOMMYHUKaTUBHOMR ¥ CONMATIBHOMN MPaKTUKE.

METANNPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTampeOMETHBIX pEe3yNbTaTOB BBIAEISIIOT 3HA4YKMMBIE IS
(hOpPMHUpPOBaHHSI MHPOBO33pPEHUS OOINEHAy4YHbIe IIOHATHS (3aKOH, TEOpH,
MPUHITNI, TUIOTe3a, PaKT, CUCTeMa, IIPOIECC, SKCIEPUMEHT U JPYToe.), KOTOPhIE
ACIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeAMeTax MU IO3BOJIAIOT Ha
OCHOBE 3HAHHM M3 3THX IPEOMETOB (OPMHUPOBATh NPENCTABICHUE O LEIOCTHOH



HayYHOH KapTHHE MWDA, U YHUBEPCANbHbIE yUeOHbIe NEeHCTRHS (II03HABATENbHEIE,
KOMMYHUKATUBHBIC, DPEryISTUBHBIE), KOTOphIE OOECHEYUBAIOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOATENbHOMY IUIAHMPOBAHHMIO M OCYIIECTBIECHUIO y4eOGHOM
JEATENBHOCTH.

IlosHaBaTeabHbIE yHHBepCAIbHBIE yueOHbIe JeficTBYS

basoBrble ornueckue geicTBus:

YMEHHS HCIIONIB30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS MPH OCBOCHUH
3HaHWH: PaCKphIBaTh CMBICH XMMUYECKHX NOHSTHH (BBIAEIATH MX XapaKTEpHbIE
IIpU3HAKY, yCTaHaBIMBAaTh B3aUMOCBS3b C APYTMMH TOHSATHSIMHE), MCIIONb30BATh
IIOHSITUSL [Jisl OOBSCHEHHs OTHENBHBIX (HaKTOB ¥ SBIEHHUH, BEIONPATh OCHOBAHUS U
KPUTEPHUH [JIs KIACCU(QUKAIUK XMMHYECKHX BEINECTB M XMMUYECKHMX peaKIui,
YCTaHaBIMBaTh NPUYUHHO-CIIENCTBEHHBIE CBS3H MEXAY OOBEKTaMH H3ydYeHUs,
CTPOUTH JIOTUYECKUE PaCCYXAEHMs (MHIYKTUBHBIE, N€AyKTHBHBIE, 10 aHAJIOTHH),
JIeNaTh BBIBOJBI U 3aKIIFOUCHUS;

YMEHUE TPUMEHATH B IIPOLECCE IIO3HAHUSA MOHATHS (IPEOMETHBIE U
METalpPEeIMETHEIE), CHMBOIMYECKHE (3HAKOBBIE) MOMIEIH, UCIIOIb3yEMBIE B XUMUH,
IpeoOpa3oBEIBATE MUPOKO IIPUMEHSEMBIE B XHMHU MOMENBHBIE IPEICTABICHUS —
XAMUYECKAY 3HAK (CHMBON 3JI€EMEHTa), XUMHYecKas (GopMyja U ypaBHEHHUE
XUMUYECKOH peakluy — IpU PEIleHUH y4eOHO-II03HaBaTeIbHEIX 3a1ad, C yYETOM
9TUX MOJEIBHBIX MPENCTABIECHUY BBISABIATh U XapaKTepU30BaTh CYIIECTBEHHBIE
TPU3HAKY M3Y4YaeMbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB ¥ XUMUIECKUX peaKluit,
BBIABIATE OOIIHE 3aKOHOMEPHOCTH, HPHYMHHO-CIENCTBEHHBIE CBS3M U
IIPOTUBOPEYHS B U3y4aeMBbIX IIPOLIECCAX U SBICHUSX.

Ba3zoBble uccienoBarebckue IeHCTBHSA:

YMEHME HMCIIOJIE30BaTh IIOCTABIEHHBIE BOIPOCHI B Ka4deCTBE HHCTPYMEHTa
IO3HAHMs, a Talkoke B KadeCTBE OCHOBBI M (OPMHUPOBAHHS THUIIOTE3BI IO
IIPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

nproOpeTeHne OmnbITa IO IIAHUPOBAHMIO, OpPraHU3AIMKM ¥ IIPOBEICHUIO
YYEHHYECKUX OKCIEPHMEHTOB, YMEHME HabmromaTh 3a XOIOM IIpoliecca,
CaMOCTOSITENIBHO IIPOTHO3KUPOBATE €r0 pe3ybTaT, GOpMyNupoBaTh 000OIEHHS U
BBIBOJIBI 110 pe3yNbTaTaM IPOBENEHHOIO OIBITA, MCCIENOBAHUS, COCTABIIATE OTYET
0 IpoJeaHHoN paboTe.

PaGora ¢ undopmanueii:

yMEHUE BHIOMpaTh, aHAIM3UPOBATh ¥ HHTEPIPETUPOBATh HH(YOPMAIIHIO
Pa3NUYHBIX BUJIOB ¥ (OpPM IIpEeNCTaBICHUS, IIOIy9aeMyl0 U3 Pa3HBIX UCTOUHUKOB
(Hay4HO-TIONyJIIpHAsl JIATEpaTypa XUMHYECKOTO COIAEP)KaHWUs, CIPaBOYHbBIE
nocobust, pecypchl VHTepHeTa), KPUTHYECKH OLIEHHWBATh I[IPOTUBOPEUYHMBYIO H
HEIOCTOBEPHYIO HH(POPMAITHIO;



YMEHME NPUMEHSATH Pa3M4Hble METOABI M 3alPOCH IIPH IIOUCKE U OT6Ope
UHGOPMAllK W COOTBETCTBYIOIIWX NAaHHBEIX, HEOOXOOMMBIX JUIS BBITIONHEHHUS
y4eGHBIX ¥ IO3HABATENBHBIX 38/{a4 ONPE/EIEHHOTO TUITA, IPUOOPETEHHE ONbITA B
00yacTi  MCTONB30BaHMS  HH(MOPMALMOHHO-KOMMYHMKATHBHBIX — TEXHOJOTHH,
OBJIZICHUE KYJIBTYPO} aKTUBHOI'O HCIONb30BAHUS PA3IMUHEIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENBHO BBIOUPATh ONTUMAIBHYIO GOPMY IpeACTaBIeHus HHGOPMAIUK U
UIUIFOCTPUPOBATh pellaeMble 3aayd HECIOXHBIMH CXeMaMH, IuarpaMMaMu,
ApyruMu Gopmamu rpaduky U UX KOMOMHALMAMY;

YMEHHE WCHONb30BaTh M AHAIM3UPOBATH B IIpouecce yueOHOM u
UCCIENOBATENbCKOW JEATENLHOCTA MH(OPMAIWIO O BIUSHUU MPOMBIIIEHHOCTH,
CEJIbCKOT0 XO3SMCTBA ¥ TPAHCIIOPTa HAa COCTOSHHE OKPYXKAMOUIEW MPUPOIHON
CpEeZbl.

KomMmyHHMKaTHBHbIE YHHBepPCaJIbHbIE Y4eOHbIe JelCTBHS:

yMEHMs 3aJaBaTh BONPOCH! (B Xoxe muanora ¥ (WiIM) TUCKYCCHH) IIO
CymecTBy  0OCyXHaeMol  TeMbl, (GOPMYNHpOBaTh CBOM  IPEIIOKEHUS
OTHOCHTEJIBHO BBINOJHEHUS IPEIJI0KEHHOM 3aauu;

YMEHMSI  NPEACTaBIATE  INOJNy4YeHHBlE  pe3yNbTaThl  I103HABATEJBLHOM
JOEATENIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; JeNiaTh MPe3eHTAIIUIO
Pe3yNbTaTOB BBHINOJIHEHMS] XHMHUYECKOrO 3KCIEepUMeHTa (J1abopaTOpHOro OIBITA,
71ab0paTOPHON PabOTHI 10 HCCIIEIOBAHMUIO CBONCTB BELIECTB, yUeOHOro MPOeKTa);

yMEHHsS Y4eOHOro COTpy[IHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
IO3HABATENIBHOM M HUCCIIEOBATENbCKOH  NEATENIbHOCTH TPU  pEIISHUHU
BO3HMKAIOIUX IpobieM Ha OCHOBE ydéTa OOLIMX MHTEPECOB U COTIACOBAHMS
no3unui (o0CcyxaeHus, 0OMEH MHEHUSMHE, «MO3TOBBIE IITYPMBD», KOOPIMHAIHS
COBMECTHBIX JI€HCTBHIA, OIpeneleHue KpUTEepUeB TII0 OLEHKe KadyecTBa
BEITIOJIHEHHOM pabOTHI U ApyTHe).

PerynsiTHBHBIE YHHBepcaJbHbIe yueOHbIe qelicTBHS:

YMEHHE CaMOCTOSTENbHO OIPEAeNsTh LEeNH [eSTeIbHOCTH, IJIaHWPOBAaTh,
OCYILECTBIIATh, KOHTPOIMPOBaTh U IPH HEOOXOAWMOCTH KOPPEKTHPOBATH CBOKO
JeSTeNbHOCTD, BRIOUpaTh Hanboee 3G GeKTUBHEIE CITOCOOBI peleHus] YUeOHBIX U
TO3HABATENBHBIX 3334, CaMOCTOSTENBHO COCTaBIATh WM KOPPEKTHPOBATH
TIPeNJIOKEHHBIN aNropuT™M [EHCTBUM IpYU BBINOJHEHWHM 3aJaHuil c y4éToM
TIOJyYeHUs] HOBBIX 3HAHMK 00 M3y4yaeMBIX OOBEKTax — BeleCTBaxX U peakIusix,
OLIGHUBATH COOTBETCTBUE IIONYyYEHHOTO pe3ylbTaTa 3asBICHHOU IeNH, yMEHHE
UCIOJIE30BATE ¥ aHAIU3UPOBATh KOHTEKCTHI, IpeJiaraéMble B yCIOBUH 3alaHUH.

INPEIMETHBIE PE3YJIBTATBI

B cocraBe mpenMETHBIX pE3yNbTAaTOB IIO OCBOCHHUIO 00S3aTEIBHOIO
CONEP)KAHHUsS, YCTAHOBJIEHHOTO IaHHOM (enepanbHOi paboueld IpOrpaMMOoi,
BBIIENISAIOT: OCBOEGHHBIE OOYYAIONIMMUCS HaydHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCTBUN, crmenuduyecKkre U1 IPEIMETHOM o06mactTd «XUMHS», BHIEI
ACATENBHOCTH 1O  IIOJNYYCHHIO HOBOIO 3HAHHUS, €ro WHTEpHpEeTaLyH,
Pe0OPA3OBAHHIO ¥ IPUMEHEHHUIO B PA3NUYHBIX Y4eOHBIX M HOBBIX CHTYALHSX.

K xonny o6y4enus B 8 kiacce npeMeTHBIE pe3yIbTaTh Ha 6a30BOM YpOBHE

JOJDKHBI OTpaXaTh CHOPMUPOBAHHOCTE Y 00YUAIOIIUXCS YMEHHUIL:

° PacKpBIBaTh CMBIC]I OCHOBHBIX XMMMYECKHX IOHSTHH: aToM, MOJEKYa,
XUMHUYECKUA DJIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BEIIEeCTBO, CMeCh
(omHOpOZHAs M HEOXHOPOAHAS), BAEHTHOCTh, OTHOCHTENbHAS ATOMHAS U
MOJIEKYJSIpHasi Macca, KOJIMYECTBO BEINECTBA, MOJIb, MOJSApHAs Macca,
MaccoBast JOJIST XUMUYECKOTO 3JIEMEHTA B COSIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHME, COJIb, 3JIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHCIICHVSI, XUMUYECKas peaKiys, KIaCCHQUKAIUs peakiui: peakuuu
COSNMHEHVs, DPEaKIMu DAa3l0XKEHHs, DPEeaKIUU 3aMelleHUs, peaKIuu
0OMeHa, 3K30- ¥ 3HIOTEPMUYECKHE PEaKLUH, TEIIOBOM 3 (eKT peaKiu,
SAPO aroMa, BJIEKTPOHHLIM CJIOM aTroMa, aTOMHas OpOHTalb, pPaauyc
aToMa, XUMHWYECKas CBA3b, IOJSIPHAs U HEMOJIIpHAs KOBAJEHTHAs CBS3b,
HOHHAs CBf3b, MOH, KaTHOH, aHHOH, PacTBOp, MaccoBas IOJiS BEILIECTBA
(mpoLleHTHAs KOHIIEHTpALUs) B paCTBOPE;

° WIUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKUX IIOHATHH U
IIPUMEHSATD 3TU ITOHATHUS IIPH ONMCAHUY BEIIECTB U X IPEBPalleHHUH;

° KCIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUJISI COCTaBIeHHS (GOpMyJ
BEIECTB U YPaBHEHUN XUMUYECKUX PEaKIIHii;

e OIpENeNiaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEOWHEHUSX,
CTENEHb  OKHUCJIEHWSI  DJEMEHTOB B  OWHApHBIX  COEOUHEHHUSX,
IIPUHAJJIEKHOCTh BELIECTB K ONpPENeNEHHOMY KJacCy COEIWHEHHH IIo
bopmynam, BUI XUMHYECKOH CBsI3UM (KOBaJIeHTHass ¥ MOHHAs) B
HEOPraHUYEeCKNX COCNUHECHHUSX;

o packpeiBath cMeicn [lepuommueckoro 3akona JI. WM. Menneneesa:
JeMOHCTPUPOBATh ITOHMMaHHUE NEepUOAUYECKON 3aBUCHMOCTU CBOUCTB
XUMUYECKUAX 2JIEMEHTOB OT MX IojoxeHus B [lepuonudeckoit cucreme,
3aKOHOB COXPaHEHWsI MacChl BEUIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOT'O yUeHU s, 3aKOHa ABOTapo;

o ONKCHIBATH U XapaKTepu3oBaTh TabnuuHyro ¢opMmy Ilepuoguyeckoit
CUCTEMBl XUMHUYECKUX DJIEMEHTOB: pa3iud4yaTh [OHITHUS «IJIaBHAs
nonrpynmna (A-rpymnma)» u «mobounas noarpynna (b-rpynma)», mansie u
OonbIlie IIEPUOMBI, COOTHOCUTH OOO3HAUYEHHs, KOTOphle MMEIOTCS B
tabnue «[lepuommueckass cucrema xumudyeckux osiaemeHtos I M.
MenpeneeBay ¢ YKWCIOBBIMH XapaKTEpPUCTHKAaMHU CTPOEHHS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsif sApa, oOLIee YUCIIO 3IEKTPOHOB
¥ PacIpeIeNe e UX 110 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(QUIMPOBATE XUMHIECKHAE JJIEMEHTHI, HEOPTaHUYECKHEe BEIecTBa,
XAMHUYECKHe peakiuu (M0 YMCIy M COCTaBy YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, 110 TEILIOBOMY 3hdekTy);

XapaKTepUu30BaTh (OMUCHIBATh) OOLIME XUMMYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KIIACCOB, MOATBEPKAAs ONMUCAHUE IPUMEPAMU MOJIEKYISAPHBIX
YPaBHEHHM COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIWM;

IIPOTHO3KPOBATE CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH IPOTEKaHUS XUMHYECKHX IPEBPAINEHUN B
Pa3IUYHBIX YCIIOBUSIX;

BBIYMCIIATE OTHOCHUTENBHYIO MOJEKYNISPHYI0O U MOJSIPHYIO MacChl
BELIECTB, MAacCOBYIO JOJIO XHMHUYECKOIO OJJieMeHTa IO (opMyiie
COeMHEHNs], MACCOBYIO LOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTE PACUETHI
110 YPaBHEHUIO XUMHUYECKON peaKIluu;

IIPUMEHSTh OCHOBHEIE OIEpAIlMU MBICIUTENBHON AESTENLHOCTH — aHallu3
¥ CUHTE3, CpaBHEHHE, 0000IIeHNe, CHCTeMaTH3aLHUIo, KIacCH(pUKAIHIO,
BBISIBIICHUE IIPUYMHHO--CIEICTBEHHBIX CBS3€H — I U3yYEHHUS CBONCTB
BEIIECTB Y XUMHUUYECKMX PpEeaKIWif, eCTeCTBEHHO-HAyYHbIE METOJIbI
[IO3HAHUS — HaONIOJIeHHE, W3MEpEeHHe, MOJENUPOBaHHEe, SKCIEPUMEHT
(peasbHBIM U MBICIIEHHBIH ),

ClleoBaTh  IIpaBUJaM  IIOJb30BAHUS  XUMHYECKOH  IOCYOOH |
nabopaTopHBIM OOOpYHOBaHHEM, a TakXe MpaBuUiaM oOOpalieHus C
BEIIECTBAMA B COOTBETCTBHM C WHCTPYKIMSIMU 110 BEIIOJHEHHIO
71a00paTOPHEIX XWMHYECKAX OIBITOB II0 MOJNyYEHWIO ¥ COOMpaHUIO
ra3o00pa3HbIX BeINecTB (BOHOpPOIZAa ¥ KHCIOPOJA), NPHUTOTOBICHHIO
pacTBOPOB C ONpeNeNEHHON MacCOBOM IOl pacTBOPEHHOIO BELIECTBA,
IUIaHUPOBAaTh ¥ MPOBONUTH  XUMHUYECKHE  OKCIIEPHUMEHTBHl IO
pacIO3HABAHUIO PACTBOPOB ILIEJ0YEH U KHCIOT C IIOMOIIbI0 HHIUKATOPOB
(maxmyc, GenondTaIenH, METHIIOPAHX U APYTHE).

K kouny oOyuenus B 9 kiacce nIpeaMeTHbIE pe3yIbTaThl Ha 6a30BOM yPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y 00yJalOIUXCs yMEHUM]:

pPacKpBIBATH CMBICI OCHOBHBIX XHMHWYECKMX IIOHATHHM: XMMHYECKUH
3JIEMEHT, aTOM, MOJIeKyja, HMOH, KaTHOH, aHHOH, IIPOCTO€ BEIIECTBO,
CJIIO)KHOE BEINEeCTBO, BAJEHTHOCTh, JJIEKTPOOTPHULIATENHHOCTD, CTENEHb
OKHCJICHMS, XAMUYECKAs PEaKlus, XAMUYIECKasl CBS3b, TEIJIOBOX 3dexT
peakiuu, MONb, MOJSPHBIH  00BEM,  pacTBOp,  SIEKTPOJHMTHI,
HE3JIEKTPOJIUTEI, SNEKTPONUTHYECKass JUCCOLMALusl, pPeaKkUud HOHHOIO
oOMeHa, KaTauu3aTrop, XWMHUYECKoe paBHOBEecHE, OOpaTHMble U



HEeoOpaTHMbIe DPEAKIUH, OKHCIUTENbHO-BOCCTAHOBUTENbHbIE DEaKLuH,
OKHCIIATENb,  BOCCTAHOBUTENb,  OKUCICHHE W  BOCCTAaHOBJICHHE,
aIOTPONHs, aM()OTEPHOCTh, XUMUYECKas CBS3b (KOBAJEHTHAs, MOHHAS,
MeTaJUIAYecKast), KpPUCTAIMUecKas peméTka, KOPPO3US METalIoB,
CIIABBI, CKOPOCTh XHMHYECKOM peakiuu, NpelesbHo JOIyCTHMAs
konuenTpanus IT/IK BemecTsa;

UIIMIOCTPUPOBATE  B3aMMOCBS3b OCHOBHBIX XMMHYECKMX IOHATHH U
IPUMEHSITh 3T HOHSTHS IIPU ONMCAHUK BELIECTB U UX MIPEBPAIlEHHUIH;
WCIIONIb30BAaTh XUMUYECKYI0 CHMBONHMKY JUIL COCTaBlieHHs (OpMyI
BEIECTB ¥ YPaBHEHUH XUMUYECKUX PEaKIIUi;

OIIPENENATh BAJIEHTHOCTD ¥ CTEIIEHb OKUCIEHUS XUMUUECKUX JJIEMEHTOB B
COCNUHEHMSX Ppa3M4YHOIO COCTaBa, IIPUHAIJIEKHOCTL BEIIECTB K
ONIpEACNEHHOMY KJIacCy COENUHEHHMH IO (opMyliaM, BHJ XUMHYECKOH
CBsA3M (KOBaJ€HTHas, KOHHAs, METAUINYECKas) B HEOPraHHYEeCKHX
COCMHEHHSIX, 3aps] MOHA II0 XUMHYECKOH (opMmyre, XapakTep Cpeibl B
BOJIHBIX PAacTBOpax HEOPraHWYECKUX COENUHEHUH, TUI KPUCTATHYECKOM
PEIIETKY KOHKPETHOTO BEIECTBA;

packpeiBath cMbicn Ilepuommueckoro 3akona JI. U. Menpeneesa u
JNEMOHCTPMPOBATL €ro IIOHMMaHHE: OIMCHIBaTh U XapaKTepHU30BaTh
Tabnuunyo Qopmy Ileproaudeckoil CHCTEMbl XUMUYECKHUX 3JIEMEHTOB:
pasinyaTh IOHSATHUS «riaBHas moAarpynna (A-rpymma)» u «mobodHas
nonrpynna (b-rpynma)», Manble u OoJbIINe INI€PUOIBI, COOTHOCHTH
0003Ha4YeHHUs, KOTOpBIE HMEIOTCS B IEPUOAWYECKOi Tabmume, c
YUCJOBBIMU  XapaKTEPUCTUKAaMH  CTPOCHHUS  aTOMOB  XHUMMYECKHX
3NIEMEHTOB (COCTaB M 3apsA  snpa, oOInee 4YHCIO JJIEKTPOHOB U
pacripeqeNieHie WX 110 O3JEKTPOHHBIM CJIOSIM), OOBSCHATH oOIue
3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB 3JIEMEHTOB U MX COEIUHEHUH B
Ipenenax MajiblX ITEPHONOB U IJIaBHBIX MOATPYNI C YYETOM CTPOECHHS HUX
aTOMOB;

KJIacCU(DUIMPOBATE XAMHUYECKHUE 3JIEMEHThI, HEOPraHUYEeCKHe BELIECTBa,
XUMHYEeCKUe peakiuy (10 YUCIy U COCTaBy y4YacTBYIOIIMX B DPEaKLUH
BEIIECTB, IO TEIIOBOMY 3((eKTy, 10 M3MEHEHUIO CTENEHEeH OKUCIECHUS
XUMUYECKHX IEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOmUe U CcHenuduyueckue XMMHYECKHe
CBOMCTBA MPOCTBIX ¥ CJIOXHBIX BEIIECTB, IIOATBEPXKAAs ONKMCAHKE
IpUMepaMy MOJIEKYJIIPHBIX U HMOHHBIX ypPaBHEHMH COOTBETCTBYHOIIMX
XUMUYECKUX PEaKIui;

COCTaBJIATh yPABHEHHUS BIIEKTPOJUTUYECKOH JMCCOLHMAIMKA  KHCIIOT,
H1ej04el U CoJiel, OJHbIe U COKpaIlEHHBIE YPABHEHNS PEaKIUi HOHHOTO



oOMeHa, ypaBHEHHS peaKiud, MONTBEPKIAIOIINXK CyILLIECTBOBaHHUE
TEHETHYECKOH CBA3K MEX/Y BEIECTBAMH Pa3IMYHBIX KIACCOB;
PacKphIBaTh  CYIIHOCTh —OKHCJIMTEbHO-BOCCTAHOBUTENBHBIX —pEAKIUN
II0OCPEJICTBOM COCTaBIIEHMS JIEKTPOHHOTO OallaHca 3TUX peaKIuii;
IIPOrHO3MPOBATE CBOMCTBA BELIECTB B 3aBHCUMOCTH OT HMX CTPOEHHS,
BO3MOXXHOCTH [POTEKAHMS XUMHUYECKHX IIPEBPAIIEHWN B Da3IHYHBIX
YCIIOBUSX,

BBIYUCIATE OTHOCHUTENBHYIO MONEKYNIPHYI0O X MOJISPHYIO MaccChl
BEIIECTB, MAaCCOBYIO MOJIIO XHMHYECKOIO OJJIeMeHTa M0 (opMyie
COCIUHEHHUS, MacCOBYIO NOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETEI
10 YPaBHEHUIO XUMHUYECKON PEAKIUM;

cobmonaTe  IpaBuia  IOJB30BAaHMS  XMUMHYECKOM  HOCYNOH H
nabopaTOpHEIM O0OpYHOBaHHEM, a TaKKe IpaBuia OOpalleHHs cC
BEIIECTBAMMA B COOTBETCTBUM C HMHCTPYKIMSIMH [0 BHIIOJHEHHIO
71abOpaTOPHEIX XMMHYECKAX OIIBITOB II0 MONYYEHHIO M COOMPAHHUIO
razoo0pa3HbIX BEIIECTB (aMMUaKa ¥ YriIeKKCIIOro rasa);

[POBOAMTH  pEakLud, [OATBEPXKIJAIONIME  KadeCTBEHHBIM  COCTaB
Pa3iMYHbIX BELIECTB: PacllO3HaBaTh ONBITHBEIM IYTEM XJIOPHI-, OpOMHUI-,
Womun-, kapboHar-, ¢ocdar-, cuiamkar-, Cyab(ar-, TUAPOKCHI-HOHBI,
KaTHOHBl aMMOHUS ¥ HOHBI M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIWE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIE OTEPAIUH MBICIUTEILHOM NESITEIHOCTH — aHAJIN3
¥ CHUHTe3, CpaBHeHHe, 000OIIeHuWe, CHCTEeMaTH3alldI0, BHIABICHUE
IPUYUHHO-CIEIICTBEHHBIX CBSI3€M — JUIsl M3YYEHHUS CBOKCTB BEINECTB U
XUMUYECKAX peakluil, eCTeCTBEHHO-HAYYHble METOIbl IIO3HAHHUS —
HaOJIIoIeHre, W3MEpeHre, MOJAEIMPOBaHUEe, SKCIEPUMEHT (pealbHbIA |
MBICIIEHHBIH ).
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YYEBHO-METONYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBS3ATEJILHBIE YYEBHBIE MATEPHAJTBI MJIS1 YUEHUKA
* Xumus, 8 knacce/ T abpuensy O.C., Octpoymos U.T., Cnankos CA.,
Axuyoreproe 06mecto «M3xaTenseTBo «IIpocBemmenune»

¢ Xumus, 9 knace/ Ta6puensa O.C., Octpoymos U.T"., Cnanxos C.A.,

AxuuoHepHoe o6mmecTBo «M3naTenscTBo «IIpoceemenney

METOIUYECKHE MATEPHAJIBI IJIS1 YVYUTEJISI

Xumusi (6a30Bbi ypoBeHs). Peanusanus Tpeboanuit ®I'OC 0cHOBHOrO 06IIEro
00pazoBaHus: METONUUECKOE TOCOOHE I yuntens/Kasepuna A.A., [uuyruna
I''B.; nox pe. I'.B.ITuuayrunoii. M.: ®I'BHY "MIHCTUTYT CTpaTeruy pa3sBUTHS

obpazosanus PAQ", 2022. 81c.

IIpenonasanue eCTECTBEHHO-HAYYHBIX IPEIMETOB B YCIOBHSIX OGHOBICHHIS
conepxaHus obuero o6pazoBanys: MeToAuYeckoe mocobue/ [[lentun A.IO.,
3arpanuanas H.A., Huxumosa E.A. u np.]; mox pen. A.JO. ITentuna. - M.:

OBI'HY "VIHCTUTYT cTparteruu pasBuTHs obpaszosanus PAO", 2021. - 184 c.

KonTtponensie paborst "Xumus" x yuebuuxy O.C. I'abpuensna Xumus - 8 (5.

nocobue)



A D®POBLIE OBPA30OBATEJIbHEIE PECYPCBI 1 PECYPCBI CETU
WHTEPHET

OTKpriTHIT 6ank samanuit OI'D (g 8-9 KJ1accos):
https://ﬁpi.ru/oge/otkrytyy-bank-zadaniy-oge

https://edsoo.ru/mr-himiya/
http://doc.ﬁpi.ru/metodicheskaya-kopilka/univers-kodiﬁkatory-oko/osnovnoye-
0bshcheye-obrazovaniye/himiya_S-9_un_kodiﬁkator.pdf
http://doc.ﬁpi.ru/metodicheskaya—kopilka/univers-kodiﬁkatory-oko/osnovnoye-

obshcheye-obrazovaniye/himiya_S-9_un_kodiﬁkator.pdf
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