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IO ICHUTEJBHAS 3AIIMCKA

Paboyad nporpamma o xumun ms o0yHaronmuxcs 8 KIIacCOB COCTARNEHA HA OCHOBE TpeGorannit k
Pe3y/IbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTe/bHOM TIPOrpaMMEI OCHOBHOTO 00mIero o6pasoBaHus,
TPEJCTABICHHBIX B DeNepalbHOM rOCyJapCTBEHHOM obpa3soBarensHOM CTaHZapTe OCHOBHOTO 0OMEro
00pa3oBaHHs, ¢ yuéTom PACTIpeNCNEHHBIX 10 KIaCCaM NPOBEPSEMbIX TpeGOoBaHMI K Pe3yabTaTaM OCBOCHMS
OCHOBHOH 00pa3soBaTebHOM TpOrpaMMBbI OCHOBHOTO OOINEro 06pa3oBaHus H 3JIEMEHTORB coaepKaHus,
IIPEICTABICHABIX B Y HABEPCAILHOM KoZubHrKaTope 0 XHMHH, a Takke Ha OCHOBE IIpameprOit porpamMmet
BOCIUTaHHA 00YHarOIUXCA [P MONYYEHHH OCHOBHOTO o6mero o6pa3oBaHns i ¢ yIETOM Kornemmu
IpenoaaBaHus yue6HOro mpeaMera «XaMus B 06pa3oBaTebHBIX oprarmsamuax PoccHiickoi Denepamun,
PCAM3YIOMHUX OCHOBHBIE 00meo6pazoBarebHbe nporpammel (YTB. Pemennem Koynerun
Munnpocsemenus Poccun, npotokon ot 2010r.).

OBIIASI XAPAKTEPHUCTHKA YYEBHOI'O HNPEIMETA «XUMHS»

Brunan yue6Horo npemmera «Xumusy» B AOCTHXEHHUEC LENCH OCHOBHOIO 06mIero o0pa3oBanus 06ycioBIeH
BO MHOTOM 3HaYCHHEM XMMHUYECKOM HAYKH B IO3HAHHM 3aKOHOB IIPHPOABI, B Pa3BUTHH ITPOU3BOIUTETLHEIX
cull obliecTBa H CO3MaHAM HOBOH Ga3pl MATCPHATHHOM KyJIBTYpEL

X¥MMUSA KaK 57IEMEHT CHCTEMSI €CTECTBEHHEIX HayK pacopoCTpaHWiIa CBOE BIMSHHE Ha BCe 00IacTh
HCIOBEICCKOTO CYIECTBOBAHMA, 3314714 HOBOE BH/CHHE MHpa, CTaJla HEOThEMJIEMBIM KOMITOHEHTOM
MHPOBOH KYIIBTYpEI, HEOGXOIMMBIM YCIOBHEM JKH3HH 00IIeCTBa: 3HAHHE XMMUM CITyXHT OCHOBOIH bib) Vs
hopmupoBarHs MEPOBO33pEHHS HCII0BEKA, €ro TPEICTABICHHH O MATEPHATILHOM €IHHCTBE MHpa; BaXHYIO
POJb MTPAIOT GOPMUpYEMBIe XUMHEH IPEICTARIEHUS O B3aUMONIPEBPAICHUSX IHEPTHH H 06 SBOJIOMHK
BCINECTE B PHPOAE; COBPEMEHHAs XMMHAA HANPABIIEHA HA PEMIEHHE [JIOOATEHEX npo6iieM ycToiauBoro
PA3BHTHI 9E/I0BEYECTBA — CHIPHEBOH, SHEPreTHIECKOH, MUMEBOH 1 SKoIorudecKol Ge3onacHoCTH, pobiem
3/IpaBOOXpaHEHHS.

B ycloBHSIX BO3pacTaromIero 3HAYCHAT XHMHH B KH3HH OOIIECTBA CYNIECTBEHHO MOBBICHIACE poJb
XMMHYIECKOro 06pasoBanns. B mane conpammanmu oxo ABJACTCA OJHAM M3 YCIIOBHH HOpMHpOBaHHS
HHTEJUICKTA IMYHOCTH ¥ TaPMOHHIHOTO €& Pa3BHTHS.

Cospemennomy HEJIOBEKY XAMMICCKAE 3HARAA HEOOXOMMMEBI IS OpHOOpeTeHus o0meKyBTypHOrO
YPOBH3, [I03BOJIAIOETO YBEPEHHO TPYAHTECS B COMUYME H OTBETCTBEHHO y4acTBOBATh B MHOr006pa3HOii
KH3HH O0IIECTBA, /U 0CO3HAHUS BAKHOCTH Pa3syMHOTO OTHOWICHHS K CBOEMY 3[JOPOBBIO H 3/I0POBBIO
APYTHX, K OKpyXaromel NpEpoHOi cpexe, I rPaMOTHOro TOBE/ICHHS IPH UCIOJIB30BAHHM PA3IHIHbBIX
MaTEpHATIOB U XHMHIIECKUX BEIIECTB B IOBCEIHEBHOM CH3HIL

XuMuyeckoe o0pazoBaHue B 0CHOBHO} IIKOJIE ABJIACTCA 6a30BBIM 110 OTHOMECHHIO K CHCTEME 001uero
XHMHIECKOTO 06pasosanust. [osToMy Ha COOTBETCTBYIOWIEM €My YPOBHE OHO pEanH3yer npacymue obmemy
XHMHYECKOMY 00pa30BaHHIO KIIFOUEBEIE [ICHHOCTH, KOTOPBIE OTPAXKAIOT I'OCY AaPCTBEHHbIE, OGMECTBEHHEIE H
HHWMBHyaIbHEIE HOTPEOHOCTH. ITHM omipenenseTcy CYHIHOCTD 0bmelt cTpateruu o6ydenns, BoCOATAHHS 1
Pa3sBHTHA 00ydaroImuxcs cpeacTBamMu y4e6Horo npeamMera « Xumusiy.

Nzyqenne npeamera: 1) CIOCOOCTBYET peal3aliy BO3MOXKHOCTEH AJIA cCaMOpa3BHTHA B (pOPMUPOBAHHS
KYJIBTYpBI THYHOCTH, €€ o0Imel u GpyHKImoHATEHOM I'PaMOTHOCTH; 2) BHOCHT BKJIaj B tbopmuposanue
MBIIUICHHA M TBOPIECKHX COOCOGHOCTEH MOAPOCTKOB, HABBIKOB ¥X CaMOCTOATENBHOM y9e6HOR
ACATCIIBHOCTH, SKCIIEPUMEHTAIBHEIX ¥ HCCIIEHOBATEBCKHX YMCHMH, HCOGXOIMMEIX KaK B IOBCETHEBHOMN
KU3HH, TaK B B IPOQECCHORANBHOMN NeATEBHOCTH; 3) 3HaKoMHT co crienuduKoit HayYHOTO MBIIUICHHU,
3aK/Ia/[BIBACT OCHOBEI 11EJIOCTHOTO B3IJI/Ia HA €HHCTRO IIPAPOJEI M YEIIOBEKA, ABIAECTCS OTBETCTBEHHBIM
3TanoM B (popMHPOBAHIH CCTECTBEHHO-HAYIHOH IPAMOTHOCTH IIOJPOCTKOB; 4) cmocoGeTByeT



(OpMHEpPOBAHHIO 1IeHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHAM, K IPAPOJE, K 9€II0BEKY,
BHOCHT CBOH BKJIaJl B 5KOJIOTHYECKOE 0Opa30BaHHe MKOMbHEKOB.

HassanHsie Hanpas/ienns B 06yuenun XHMuH 06eCTICUNBAIOTCS cnemmbuKoR cofepanus IpeaMeTa,
KOTOPBIi SIBISAETCS [IEJarOTHYECKH 41lanTHPOBAHHEIM OTPaXKCHHEM Oa30BOl HayKH XHMHH Ha OIPEAENEHHOM
JTane €€ pa3BHTHA.

Kypc xumum ocroBRO#M mKosEI OPUEHTHPOBAH Ha OCBOCHHE 00YIAIOMUMHCA OCHOB HEOPraHHIECKOM
XUMHH H HEKOTOPBIX IOHATHH M CBEAEHHH 06 OTHENBHBIX 06BEKTAX OpPraHU4eCKO#H XHMHH.,

Crpykrypa conepxanus npegmera copMHPOBaHA Ha OCHOBE CHCTEMHOTO MOIXOMA K €50 HM3Y9eHHIO.
ConepxaHne CKIabIBaeTCA H3 CHCTEMBI IOHSTHI O XMMH9ECKOM JJIEMEHTE H BEMIECTBE H CHCTEMBI ITOHSTHI
O XUMHIeCKOH peaxnuu. O6e TH CHCTEMBI CTPYKTYDPHO OpraHHM30BaHEI 10 IPHHIMITY IOCIEAOBATEIHHOIO
PasBUTHS SHAHHH Ha OCHOBE TEOPETHIECKHX Pe/ICTaBIICHH Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO
YHCHHS KaK OCHOBBI BCETO €CTECTBO3HAHMA, ypoBHs [leproauaeckoro 3akona A. Y. Mergeneesa Kak
OCHOBHOT'O 3aKOHA XHMHH, YYEHHS O CTPOCHHH aTOMA H XMMHIECKO] CBA3H, IpECTaBICHUH 06
SNIEKTPOTMTHIECKO] IMCCONMAIMHA BEIECTB B PACTBOpAX. Teoperudeckue 3nanms paccMaTpHBalOTCs Ha
OCHOBE SMIMPHYECKH NONYICHHBIX ¥ OCMBICICHHBIX (HaKTOB, pa3sBHBAIOTCS NIOCJIENOBATENEHO OT OHHOTO
YPOBHS K IPYTOMY, BBIIONHAS QYHKIMH OOBICHEHUS | NIPOTHO3HPOBAHMS CBOKHCTB, CTPOCHHUS H
BO3MOJXXHOCTEH IPAKTHIECKOTO NPAMEHEHHS H IOy YEHHS H3yJaeMEIX BEIIECTB.

Taxas opranmsanus conepxanns xypeca CHOCOOCTBYET PEACTARNCHHIO XHMUUECKOH COCTABISIOMEH
Hay4YHOH KapTHHEI MApPA B JIOTHKE €& CACTEMHOM npupozsl. Tem cambiv o6ecieanBaeTCs BOIMOKHOCTE
$OopMUPOBAHHSA ¥ 06YJAIOITHXCS HEHHOCTHOTO OTHOMICHHAS K Hay9HOMY 3HAHHIO U METOaM MO3HAHHS B
Hayke. Baxxno Taioke 3ameTHTs, 910 0CBOCHHE COZCpkaHUA Kypca HPOHCXOJUT C IPUBIICYCHAEM 3HAHUI 13
paHee M3yHeHHBIX KypcoB: «Okpyskaromuii Mup», «BHOIOras. 5—7 KNaccn u «®u3mKa. 7 Kiacey.

IEJIM U3YYEHUSA YYEBHOT'O IIPEIMETA «XHUMMWSI»

K nanpasneruio nepsoctenennoit 3agmMOCTH Tipyu peanusanuu 06pasoBaTeNbHRX QyHKIMI TpeaMeTa
«XHMHS» TPAIUIIHOHHO OTHOCAT (opmMupoBaHyE 3HARMIE OCHOB XMMHYECKOI] HayKH Kak 00j1acTi
COBPEMEHHOTO ECTECTBO3HAHHS, IPAKTHYECKOH JeATENbHOCTH YeIOBEKA H KaK OJTHOTO H3 KOMIIOHEHTOB
MHPOBO# KyJIbTYpEL 3aa4a peMeTa COCTOHT B opMHPOBAHUH CHCTEMEI XHMIYECKUX 3HAHMH —
BOXHEHIAX (aKTOB, IOHATHH, 3aKOHOB H TEOPETHICCKHX NOJOKEHHH, TOCTYNHBIX 0606meHHi
MHPOBO33PEHYECKOT0 XapaKTepa, SI3bIKa HAyKH, 3HAHMH O HayYHBIX METO/IaX H3YYCHHUS BEIIECTB H
XMMHAICCKHX PEAKIHH, a Takke B GOPMHPOBAHHH H pa3BHTHH YMEHHI H COCOGOB AEATEIHHOCTH, CBA3AHHEIX
C IUIAaHUPOBAHHEM, HaGJIOICHAEM H NIPOBENCHHEM XMMHIECKOTO 9KCTIEPUMEHTA, COOMIONCHUEM IPABHIT
GesomacHOro ofpamieHys ¢ BemecTBAMH B IIOBCETHEBHOM JKH3HH.

Hapsizy ¢ otum nemm usyuenns npeamera HporpaMMe yTOYHEHE! H CKOPPEKTHPOBAHEI C YIETOM HOBBIX
TIPHOPUTETOB B CHCTEME OCHOBHOTO 06mero o6pasoBanus. CeromHs B 00pa3oBaHnH 0c060 3HAIMMOiL
TIIPH3HAETCA HANPABIECHHOCT 0GYYeHHS HA PasBATHE H CaMOpa3BHTHE JTHYHOCTH, (HPOPMHPOBAHHE €&
HHTEJLIEKTa U 00Iel KyTbTypbl. O6ydeHHe YMEHHIO YIHTHCS B IPOJOIDKATE CBOE 06pasoBaHue
CaMOCTOSATEIILHO CTAHOBUTCS OHOM M3 BaXHEHIIAX dynxnmit yuebubIX npeameTos.

B CBA3M ¢ 9THM IIpH H3yYEHHH IIpeIMeTa B OCHOBHOH IKOJIC ROMUHHUDYIOINSE 3HAUCHHE PHOOpPENIH TaKue
IIEITH, KaK:

opMHpOBaHHe HHTE/LIEKTyaTEHO Pa3BHTOH THYHOCTH, TOTOBOH K caM00GpasoBanHio, COTPYIHHYECTBY,
CaMOCTOATENLHOMY IPHHATHIO PEeIeHHH, CIOCOOHOH afanTHPOBaThCS K OBICTPO MEHSIOMHMCS YCIOBHSIM
KH3HH;



HallpaBJICHHOCTE OOYYEHHS Ha CHCTEMATHIeCKoe NpAOGIIEHHe YYaIXCs K CAMOCTOSTENEHEOM

TI03HABATENbHOH e TENbHOCTH, HAyIHEIM METOaM N03HaHHAA, HOPMHPYIONTMM MOTHBAIHIO 1 pasBuTHE

CIOOCOOHOCTEH K XMMHH:

obecnedenmre ycnosuii, CIOCOOCTBYIOMMX IPHOGPETERHIO obyqarommMucs omsTa pasroobOpazHoit
ACATCIIHOCTH, I03HAHHA H CAMOTIO3HAHHS, KIIOYEBhIX HAaBBIKOB (KITIOYEBIX KOMIICTEHIHIH ), IMEIOTMX
YHHBEPCAILHOE 3HAYEHHE JUIS PA3IMUHEIX BHIOB IEATENLHOCTH;

$bopMEpoBanKe yMeHHI 06BICHSTS | OLCHHMBATE SBIICHHS OKPY>KAIOMEr0 MUpa HA OCHOBAHHM 3HAHHI K
OIIBITA, NIOMYYEHHEIX P H3yYCHHH XHMHW,

$opmupoBanwe y o6ygarommxcs TYMaHHCTHICCKAX OTHOIICHHH, IOHUMARHS IIEHHOCTH XAMAIECKHX
SHAHMH JUIs BEIPaGOTKH SKOJIOTHYESCKH Lenecoobpa3Horo noBeAeHus B GBITY U TPYJOBOM JeATEILHOCTH B
LEJIAX COXpaHEH A CBOETO 3/I0POBbS M OKPYKAIOMIEH HNPHPOTHOH Cpebr;

Pa3BHTHC MOTUBAITUY K 00Y9eHHIO, CiOCOBHOCTei K CaMOKOHTPOIIIO H CAaMOBOCIMTAHMAIO Ha OCHOBE
YCBOEHHS 00INEYENOBEYECKHX IEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BRIGOPY IPO(HIIA M HANIPABICHHOCTH
AaNbHeHmero o0ydeHmns.



COAEPXXAHUE YYEFHOTI'O IIPEAMETA

IlepBonauaibHbIe XHMAYECKAE IOHATHS

IIpeaMer xumun. Ponb XHMEH B KH3HM YeloBeKa. Tena u Bemecrra. Ou3mEgeckue cBoficTRA BEIIECTB.
ArperaTHoe cocTosHHe Bemects. [ToHATHe 0 METOZaX NO3HAHNUSA B XHMHH. XMMHA B CHCTEME HayK. YuCThie
BemecTsa 1 cMecH. Crioco0bl pasaeieHus cMeceit.

ATOMBI B MONIEKYTbl. XMMHUYECKHE JJTeMEHThL, CHMBOJIE] XMMHAYECKUX 37IEMEHTOB. [IpocThie 1 crioxHbe
BELIECTBA. ATOMHO-MOJIEKY/IIPHOE YUEHHeE,

Xumuaeckas GopMy:na. BaleHTHOCTE aTOMOB XHMEYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTABA
BemecTs. OTHOCHTENBbHAA aTOMHAs Macca. OTHOCHTENLHAS MOJIEKyJIApHas Macca. MaccoBas jons
XMMUYECKOIO 3JIEMEHTA B COSIMHEHHY.

DH3NYECKHE H XIMHYECKAE TBICHAL. XMMIYecKas PCAKIHs H €€ IPH3HAKH. 3aKOH COXPAHEHMS MACCHI
BEIIECTB. XUMHYECCKHE YPaBHEHHS. Knaccupukamus xumuveckix peaxupmit (coennuenus, pasnoxeHus,
3amemenus, o6MeHa),

XHMUIECKHH SKCIIEPAMEHT: 3HAKOMCTBO ¢ XHMHEIECKOH NOCYZIOH, ¢ ipaBHnamMu paGoTH B aGopaTopun u
TiprEMamy oGpallieHns ¢ TaGopaTopHEM 060pyHOBAHHEM: H3yYCHHUE U ONHCaHHE (PU3HIECKAX CBOMCTB
00pa3LoB HEOPraHHYECKAX BEMECTB; HabONeH e $usmgeckux (IaBneHne BOCKa, TasHue NbJIa, paCTHPaHHE
caxapa B CTyIKe, KUIICHHE X KOHJCHCAIAS BOIEI) H XUMHYECKHX (Topenme cBeuw, npoxanMBaHUe MeIHOMN
TIPOBOIOKH, B3aHMOACHCTBAC Me/Na © KHC/IOTOR) ABICHUH, HAGMIOMCHAC 1 OMUCAHHE MPA3HAKOB MPOTEKAHUS
XMMHYICCKHX PEAKIHH (pa3/iokeHHe caXapa, B3auMOeHCTRHE CEpHOH KHCIIOTEI C XJIOpUIOM Gapus,
pasnoxenne raapokcuna Menu(Il) npu Harpesanun, B3anmoeiicTare Xxenesa ¢ pactBopoM comu Meru(Il));
H3y9eHHe CIOCOGOB pasieneHus cMecelt (C IoMOMmbIo MarHHTa, QUILTPOBaHHE, BHIIADHBAHHE,
AUCTHIUIAIMA, XpOMATOTpagus), IPOBEACHAE OYUCTKH TIOBAPEHHOH COMH; HaGIONCHAE | OIICAaHHe
Pe3yIIbTATOB NPOBEACHHA OUBITA, HIUTOCTPHPYIOLIETO 3aKOH COXpaHEHHS MAaCChl; CO3JaHHE MOIENcH
MOJIEKYI (IIapPOCTEePKHEBHIX ).

Baxmelimne npeacrasarean HEOPraHHIECKHX BEMIECTB

Bosmyx -— cMmech rasos. Coctas Bo3fyxa. Kucnopon — anement u npocroe Bemectso. Haxoxnenne
KHCIIOpoZa B NpHpoze, GPU3AIECKHe M XHMAYECKHE CBOKCTBA (peakunu ropenus). OKCHIEL IIpumenenne
Kucnopoza. Croco5s! oJTydyeH s KACIOPOLa B nabopaToOpHM | NPOMBIILIEHHOCTH. Kpyrosopor xucnopona s
npupoze. O30 — amtorponHas MomHbuKamus KHCJIOpoJa.

Tennosoit sddext xumugeckoit PCaKIHH, TEPMOXUMHYECKHE YPABHEHHS, SK30- H SHIOTEPMHYECKHE
peakuuu. TomwmMBO: yrons 1 MeTan. 3arpssHeHue Bo3ayXa, yeusieRue NapHUKOBOro 3¢ dekTa, paspymenue
030HOBOTO CJIOH.

Bonopon — anement u npocroe semectso. Haxoxnenne sonopona s NpUpoAe, GHIHIECKHE H XHMHYECKUE
CBOHCTBa, IPHMEHEHHE, CIIOCOOH! Oy eHns. KHCIOTE 1 COJIH.

KomraectBo Bemectsa. Mo, Monmnspras Macca. 3akon ABorazipo. MospaEIi 06566M razoB. Pacuérsi mo
XHMHAYCCKHM ypaBHECHHSIM.

Ousuveckue cBolicTa BoEL Bosa Kak pactBopuTens. PactBopsl. Hackmmennbie u HEHACHIICHHKIC
pacTBopsI. PacTBopHMOCTE Bemects B Boge.Maccopas AOJI1 BEMECTBA B PACTBOpE. XHMHYECKHE CBOHCTRA
Bozibl. OcHOBaHMA. Pois pacTBOpoB B HpUpoJe H B XH3HHM YenoBeka. Kpyrosopor Boas: B IIpHpOZE.
3arpsisHeHNe IPUPOIHEIX BOJL. Oxpana u ouncTKa HpUPOAHEIX Bo,

Krnaccnpuxaums HeopraHuecknx coeqHHeHmMiL. Okcnmet. Knaccrpuxamms oxemmos: coneobpasyiomue
(ocHOBHEIE, KHCOTHBIE, ampotepHsie) 0 Hecosieobpasyiomue. Homenrwuiatypa oxcron (MexzmyHapomHas u
TPUBHATbHAA). DH3HYECKHE H XHMHYECKHE CBOMCTRA okcuoB. ITomyuenne oxcuaos.



OcHoBatnst. Knaccaduxaums ocHoBanwi: METOUA M HEPACTBOPUMEIE OCHOBAHMS. Homenxmatypa
OCHOBaHMIi (MeXKAyHAPOAHAA H TPUBHANBHAN). DUIMIECKHE H XMMUIECKHE CBOMCTBA OCHOBAHHIL.
Ionyuenne ocHoBanmii.

Kucnors1. Kinaccnpuxamms xucnor. HoMeHKIaTypa kucior (MeXTyHApORHAS U TPUBHATHHAS).
DH3HYECKHE B XHMIIECKHE CBOMCTBA KHCIIOT. Py aktuBHOCTH Metamnos H. H. Bexerora. Ilomygenue
KHCJIOT.

Comu. HomeHKuIaTypa coneli (MexayHapotHas i TPUBHAIBHAY). DHU3NYECKHE H XHMUYECKHE CBOKCTBA
coneld. Ilomydenue coneii.

I'eHeTrueckas cBA3b MEXAY KIacCAMM HEOPTaHHYECKHX COEHMHCHHIL.

XUMHYECKHil SKCIIEPHMEHT: Ka4€CTBEHHOE OLPECIICHAE CoZiepIKaHHs KHCIOPOJa B BO3NyX€E; HONy9IEHHE,
COGPIpaHPIC, pacno3naBaHHue H H3Y4YCHHC CBOMCTB Kucioponaa, Ha6IIIO,I[eHHe B3auMOJIeHCTBHS BCIOECTB €
KHUCIIOpOJIOM H yYCIIOBHA BO3HHKHOBEHHUS U IIPEKPAIICHHS ropenns (MoxXapa); 03HAKOMJICHHE ¢ obpazuamu
OKCH/IOB H OMMCAHHE WX CBOUCTB; MONyIeHN e, COGMpaHNE, paclO3HABAHAE M H3ydeHHE CBOMCTE BOAOpoAa
(ropenwe); B3aHMOZIEHCTBHE BOJOPOIA C OKCHIOM Meu(Il) (Bo3mMoxHO Hcons30BanKe BHJICOMAaTEPHATIOB);
Habmo/ieHre 06PasIOB BElIECTs KOMMIECTBOM | MOJIb; MCCIEI0BAHME 0COBEHROCTEH PacTBOPEHHS BEIIECTB
C pa3IHYHOH PaCTBOPHMOCTHIO; IPHTOTOBJICHHAE PACTBOPOB C omnpezneI€HHOM MaccoBo#M nonel
PacTBOPEHHOIO BEIECTBA; B3aMMOJICHCTBHE BOJIEI C METAILIAMH (HaTpHeM M KanbimeM) (BO3MOXKHO
HCIO/IE30BAHHUE BUACOMATEPHAJIOB); OLIPEJIE/ICHHE PACTBOPOB KHCJIOT M IEJIOYCH ¢ IIOMOMIBIO HHIAKaTOpOB;
HCCIEN0BAHNE 00Pa3OB HEOPraHHYECKHX BEIECTB Pa3THIHBIX KIIACCOB; HAOIIONCHHE H3MEHEHHS OKPAacKH
HH/WKaTOPOB B pacTBOpaX KHCIOT H MENodeil; H3ydenne B3aumogeiictsus oxcuaa Mexa(ll) ¢ pacTBOpOM
CEPHOH KHCIIOTHI, KHCIIOT ¢ META/UIAMH, PEaKIHil HeHTPaIIH3AIIHH; NOJyYeHHE HEPACTBOPHUMBIX OCHOBaHUil,
BBITECHEHHE OZHOrO MeTalUld IPyTHM U3 PacTBOPa COJIH; PEICHHUE SKCNIEPHMEHTATBHBIX 3a/1ad 110 TEME
«Baxueinye K1acCH HEOPraHHYECKUX COEXHHEHHI.

Ileproauaecknii 3akon 1 Ileproauueckas cHCTEMAa XHMHYECKHX 2/1€MEHTOB A. A. Menpeneena.
Crpoenne atomoB. Xumadeckas cBsizb. OKHCAATEILHO-BOCCTAHOBHTEILHbIE peakuus

TlepBbie nONMBITKY KIaccHbUKauyn XAMAYECKHX 37ieMeHToB. [ToHSTHE 0 Ipynnax CXOQHBIX 3JIEMEHTOB
(menouHbIe 1 MENOYHO3EMENBHbBIE METAILTHL, TaJOTeHEL, HHEPTHBIE Ta3bl). DNeMEHTHI, KOTOphIE 06pasyioT
aM(OTepHEIE OKCHIBI H THIPOKCH/BL

Hepuomudeckuii 3akoH. [lepromiieckas CHCTeMa XHMEYECCKHX JIEMEHTOR . U. Menzeneesa.
Kopotkonepuonsas u qmurronepuomuas ¢opme1 Tleproiaeckoil CHCTEMBI XMMHYECKHX 3TEMEHTOB .
Y. Menneneesa. Ilepuoast u rpynmer. Ouswdeckuii cMBICH TIOPAKOBOTO HOMEpa, HOMEPOB MEPHOAA U
TPYIIIBI JIEMEHTA.

Crpoenne atomoB. Cocras aroMHBIX sinep. UsoTomsL. OnexTponH. CTpoeHHe 2NIeKTPOHHEIX 060I049eK
aTOMOB NEPBBIX 20 XUMHUYECKUX eMeHTOB Ilepromyeckoii cHCTeMBI M. X. Menneneera. Xapakrepucruka
XMMIECKOTO 3NIEMEHTA 110 €ro HOIOKeHHIO B [leprogugeckoit cucreme I, Y. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS PATHyCa aTOMOB XHMHYECKAX 3JIEMEHTOB, METAJUTAIECKAX U
HEMETAUTAYECCKAX CBOKHCTB 1O IPyINaM H NEPHOJaM. SHaTeHHE Ilepromugeckoro 3akoHa u Ilepromuyeckoit
CHUCTEMBI XMMHYECKUX JJICMEHTOB [UIsL Pa3BUTHs HAYKH W pakTukd. J]. Y. Menneneer — YYEHBIH 1
TpaXXJaHuH.

Xumuveckas cBsi3b. KoBaseHtHas (onspHas u HETIOJAPHAST) CBA3b. DNIEKTPOOTPHIATEIBHOCTD
XHUMHYCCKHX 31eMeHTOB. oHHAs CBs3b.

Crenens okucnenns. OKUCIATEIEHO-BOCCTAHOBATE IbHEIE peakuu. [Tponecco okucaenus u
BOccTaHoBacHHA. OKucIATEHA W BOCCTAHOBHTCIIH.

XuMHAYeCKH# IKCIEPHEMEHT: H3ydIeHHe 06Pa3LoB BEMIECTB METAILIOR H HEMETAJLTOB; B3aUMOJIEHCTBHE
THAPOKCHJA IWHKA C PACTBOPAMY KUCJIOT H INeN09ell; IPOBEICHHE ONBITOB, HILTIOCTPHPYIOMHAX [IPAMEPHI
OKHACITUTEIIEHO-BOCCTAHOBHTEILHBIX PeaKIlMH (TOpeHHe, PeaKkIuy Pa3jIoXKEeHus, COCIUHEHHA).



MexnpeameTnsie CBS3H
Peamisainsa MexXnpeaMeTHBIX CBA3ei IIpH U3y4YECHHM XHUMUH B 8 Kj1acce OCyImecTRIseTcs qepe3

HUCIOJTb30BAHUE KaK 00ImUX €CTCCTBEHHO-HAYYHBIX MOHSTHH, TaK H MOHATHMH, SIBISIOMAXCA CHCTEMHBIMH

A OTICIBHBIX IPEAMETOB €CTECTBEHHO-HAYTHOTO IAKJIA.

OGmme ecTecTBeHHO-HaydHbIE IOHATHS: HAYIHEI (aKT, rUmoTesa, TEOPHS, 3aKOH, aHATTH3, CHHTES,
KIacCH(UKALHS, NEPHOAUIHOCTD, HabmoAeHw e, SKCTIEPHMMEHT, MOZICTTUPOBAHHE, H3MEPEHHE, MOJIEIb,
SBJICHHE,

PusuKa: MaTepHs, aTOM, IEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIIA]I, H30TOOBL, PaJAOAKTHBHOCTD,
MOJIEKyJIa, JNCKTPHYECKHH 3apAz, BEIECTBO, TENO, 00HEM, arperaTHOE COCTOSHEE BEILIECTBA, ras,
(usmuecKye BETMIMHEL ¢/[MHUIBI A3MEPEHHA, KOCMOC, IUTaHETHL, 3BE351, CoNnHIe.

buonorus: gorocuntes, nrixanue, 6uocdepa.

I'eorpadms: arMocdepa, raapocdepa, Murepanst, TFOPHBIE HOPOJBL, HOE3HBIC ACKONAEMEIE, TOILTHBO,
BOJHBIE PECYPCHI.



ILIAHUPYEMBIE OBPA3OBATEJBHBIE PE3YJILTATHI

W3yuenne xumun B 8§ xiacce HAlpPaBICHO HA JOCTHXXEHUE 06YJalOMUMMACS THIHOCTHBIX, MeTanpeIMETHBIX
¥ TIPE/IMETHEIX PE3yNTTATOB OCBOEHH y4eGHOTO IpeMeTa.

JHYHOCTHBIE PE3YJILTATHI

JIngnocTHEBIE pesymbTaTHL OCBOCHHS TIPOrpaMMBI OCHOBHOTO 061mero o6pa3soBanus JOCTHIAIOTCH B xoze
00y4eHNs XHMAH B eTMHCTBE y4e0HOli B BOCTIHTATEIBHOM NeSTeIbHOCTH OpraEu3aumy B COOTBETCTBHHE C
TPaZMIHOHHBIMH POCCHACKHMH COIHOKYIETYPHEIMHA H AYXOBHO-HPaBCTBEHHBIMHA IIEHHOCTAMH, IPHHATEIME
B 00IIECTBE NPABAIAMH U HOPMAM¥ TIOBEICHHAS 1 CIIOCOOCTBYIOT MPONIECCaM CaMOTO3HAHHS, CaMOpa3BUTHS
H COIHATH3aNiH 00y4aromuxcs.

JITYHOCTHEIE Pe3yNBTATH OTPAXKAIOT chopMIpOBaHHOCTE, B TOM 4HCIIE B HacTH:

IlaTproTHYecKOro BocuuTanus

1) ICHBOCTHOTO OTHOIIEHAS K OTCYCCTBCHHOMY KYJIbTYPHOMY, HCTOPHIECKOMY U HaYYHOMY HACJIeIHIO,
TIOHMMAHVA 3HAYCHNS XMMUYECKOH HAYKH B XKH3HM COBPEMEHHOTO O01mecTBa, CIOCOGHOCTH BANIETH
AOCTOBEPHOH HH(OPMAIHEH 0 IIEPeSOBBIX JOCTIKEHUIX H OTKPBITHSX MHUPOBO# M 0TCYECTBEHHON XHMHH,
3aUHTEPECOBAHHOCTH B HAYIHEIX 3HAHHAX 00 YCTpOIHCTBe MHpa H o01lecTBa;

I'paxpanckoro BocnaTanns

2) NpeACTABICHASL O COMUATELHBIX HOPMaX H IIPaBHIIAX MEXJIMIHOCTHEIX OTHOLICHHH B KOJUIEKTHBE,
KOMMYHHMKaTHBHOH KOMIIETEHTHOCTH B OGMIECTBEHHO TOJIE3HOI, y4eOHO-HCCIIeOBATEMHCKOM, TBOPYECKOH U
APYTHX BHJIAX A€STENbHOCTH; TOTOBHOCTH K Pa3HOOGPa3HON COBMECTHON JACATEIHLHOCTH TIPH BEITQIHEHUH
YIeOHBIX, TO3HABATENLHBIX 3a/1a4, BHITONHCHAR XHMIHECKUX SKCHEPUMEHTOB, CO3/JAHMY YIeOHBIX IPOEKTOB,
CTPEMJICHAA K B3AUMONIOHMMAHHIO H B3aHMONOMOMIH B Ipornecce 3Toi y4e6HOH NeSTeIbHOCTH, TOTOBHOCTH
OLICHUBATPH CBOE IOBEICHHUE H IIOCTYNKH CBOWX TOBAPUIICH C HO3ULAH HPABCTBEHHBIX H NPABOBBIX HOPM ¢
YI€TOM OCOZHAHHS MOCAEACTBHI MOCTYIIKOB;

IlemnocTR HAyYHOr0 MO3HAHES

3)  MHpPOBO33PEHYECKHX HPECTABIEHMI O BEMIECTBE H XUMHIECKOI peakimy,
COOTBETCTBYIOIHXCOBPEMERHOMY YPOBHIO Pa3BHTHS HAYKH H COCTABIISIOMIHX OCHOBY JIJI5i IIOHUMAHHS
CYITHOCTH HaYYHOU KapTHHBI MAPA; NPEICTABIEHHH 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3sBHTHSA IPUPOIEL,
B3aMMOCBA3AX YEIOBEKA C IPUPOJHOH CPEOiL, O POH XHMHH B O3HAHAH 3THX 3aKOHOMEPHOCTEH;

4)  NO3HABaTENLHBIX MOTHBOB, HallpaB/ICHHBIX HA MOJyYCHAE HOBLIX 3HAHMMA 110 XAMHH, HEOOXOTAMBIX
ANA00BACHEH S HaGIIOJaEMBIX IPOLECCOB H SIBNICHUIA;

5)  mo3HaBaTeNBHOH, HEGOPMAIHORHOMN ¥ YHTATEHCKOMN KYJIbTYpEL, B TOM 4HCIIE
HABRIKOBCAMOCTOSATENBHOM PAbOTHI C YHEOHEIME TEKCTaMH, CHOPaBOYHOM JIATEPATYPOH, JOCTYITHBIMU
TEXHUIECKUMH CPEICTBAMH HH(OPMAITHOHHBIX TEXHONOTHIA;

6) HHTEpeca K 0GYYEHHIO H II03HAHHIO, JIFO003HATELHOCTH, TOTOBHOCTH M CIIOCOGHOCTH
KCaMo0Opa3oBaHMIO, [IPOEKTHOH H HCCIIEA0BATENbCKOM ACATENBHOCTH, K 0CO3HAHHOMY BEIGODY
HalpaBIICHHOCTH U YPOBHS 00yUeHHs B faNbHeHIIEM:;

DopMHPOBARHS KYJIbTYpHI 310POBBH

7) 0CO3HAHMS IICHHOCTH XH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0DOBBIO, YCTAHOBKH Ha 3/J0pOBBIH
00pa3 KH3HA, OCO3HAHMSA MOCIEACTRHI 1 HENPAATHS BPEIHBIX IPHBLYEK (YIOTPEOIEHR a/IKOT OIS,
HapKOTHKOB, KyPEeHHS), HEOOXOMMMOCTH COOFOICHHS IpaBA 0€30MaCHOCTH pH OOpAIIeHAH ¢
XMMUYECKMMH BEIIECCTBAMHE B OBITY U peabHO# KA3HY,



TpynoBoro Bocnnranus
8) unTepeca k TpaKTHIECKOMY U3ydeHmIo mpodeccHii u Tpyaa PA3NIUIHOTO POJa, YBaKEHHE K TPYAy H
PE3yJIbTaTaM TpynOBOi NESTEBHOCTH, B TOM YHCIC Ha OCHOBC MIPHMEHEHUS MPEIMETHEIX 3HAHUH 10

npodeccHoHaTBHOM cpee;

IKO.I0THYeCKOT0 BocHHTaHAN
9)  axonorugecku LENecO000pa3sHOr0 OTHOIMECHAS K TIPHPOZIE Kak HCTOYHNKY XH3HM Ha 3eMite, OCHOBe

CBA3AHHBIXC OKPYKalOMIeH IPHPOIHOH CPEIOH, NOBBINIEHHS YPOBHS SKOIOTHIECKOH KYAbTYpPhI, 0CO3HAHMS
ri1o0anbHOro XapaKTepa 3K0JIOruIecKuX npobieM u TYTeH X PEIICHHS NOCPEACTBOM METOJIOB XHMHH;

11)  sxonormyeckoro memuren Ui, YMCHHSA PYKOBOJICTBOBATLCS MM B TI03HaBaTENbHON, KOMMYHHKATHBHOM
HCOLHANBLHOM MpaKTHKe.

METANIPEIMETHBIE PE3YJIBTATHI

B cocrase meranpemernnix PESYNbTaTOB BHIAEIIAIOT 3HAYUMEIE IUIs dopMuposanus MHPOBO33pEHHS
oOmenHayyHble TOHATHS (3aKoH, Teopusl, npuHIHL, THIoTe3a, (Gaxt, cucTeMa, ponece, SKCTIEPAMEHT R 1p.),
KOTOPbI€ HCIIONB3YIOTCS B CCTECTBECHHO-HAYYHBIX YIeOHBIX MpenMerTax 1 TIO3BOJIIOT HA OCHOBE 3HAHHIE K3

JAEATEJILHOCTH.
Meranpemmernzie PE3YNbTaThl OCBOCHHUSA 06Pa30BaTEBHOM TIPOTPaMMBbI 110 XHMUM OTPAKAKOT OBJIA/IEHHE
YHUBEPCATLHBIMY I03HABATEILHEIMH JEACTBHAMM, B TOM 9HCIE:

BazoBnivu siormueckuvu neiicrenamu

1)  ymenuem Henomssosats TPHEMBI JIOTHIECKOTO MBIILICHHS TIpH OCBOCHHH 3HAHHI{: PACKDhIBATE
CMBICIXHMHIECKHX IOHATHMN (BBIACAITE MX XapaKTCPHEIC IPH3HAKH, YCTAHABITHBATS B3AHMOCBS3E ¢ JpyTHMH
IOHATAAMH), HCTIO/B30BATh IOHATHS JUTS OOBACHEHHS OTHETBbHBIX (hakToB u sBeHuii; BBIOMPATH OCHOBAHHS
U KPHTEPHH JUIA KNACCH(GHKAITAY XUMHIECKHX BEMIECTB H XUMHYECKHX PeaKiuii; yCTaHARIHBATE
IPHIHHHOC/ICICTBEHHBIE CBS3H MEITy 00beKTaMu H3ydenus:; CTPOHTE JIOTHYECKHE PACCyKACHHS
(MHIYKTHBHEIE, ACLYKTHBHBIE, 110 aHAJIOTHH); NIENATh BRIBOJE! B 3aKITIOYEHHS;

2)  yMeHHeM npuMeHSTH B TIponiecce NO3HAHMS NOHSATHS (PeMETHbIE |
METanpeIMETHEIC ), CHMBOJIMYECKHE (3HaKoBbIE) MOzENH, HCTIONMB3yEMEIE B XHMHH, IPe06Pa3oBLBATES IIHPOKO
TIPHMCHACMbIE B XHMHH MOJIEIIBHEIE TIPE/CTABICHHS — XHUMHYECKHH 3HaK (CHMBOJ JNIEMEHTA), XAMUYeCKast
$hopmymna u ypaBHeHne xuMuueckoi; PCAKIHH — TPH PEMIEHHHN y9e6HO-103HABATE IEHEIX 3a/7a4; ¢ y4éToM
STHX MOJETBHBIX NPECTABICHHH BLISBIISATE U XapaKTCpH30BaTh CYIIECTBEHHEIE IPH3HAKY H3Y4aeMBIX
00BEKTOB — XuMHYECKHX BEIIECTB A XHMHYECKHX PEAKIHiL; BBIIBIISTE o0ImKe 3aKOHOMEPHOCTH,



bajoBbIMH HCCIIEN0BATENLCKAMH NeCTBHSMEA

3)  yMEHmeM HCHONE30BATH OCTABJECHHER BOIPOCH! B Ka9€CTBE HHCTPYMEHTA [IO3HAHNS, 3 TAKKE
BKaYCCTBE OCHOBHI U1 (JOPMHUPOBAHMS MHIIOTE3EI IO IPOBEPKe NPAaBANBHOCTH BBICKA3BIBAEMBIX CYKICHHIA,

4)  npuoGpererHe OMBITA IO T/IaHAPOBAHHIO, OPTaHA3AMH H TIPOBENIEHAIO YICHAUECKHX
IKCIEPUMCHTOB: YMEHHE Ha0IOATh 38 XOIOM MPOLECCa, CAMOCTOSTEMLHO IIPOTHO3HPOBATH €T0 PE3YIILTAT,
GbopmynupoBars 0606menns 1 BBIBOJBI IO PE3YJIBTaTaM MPOBEAEHHOTO OIIBITA, HCCIICOBAHUSA, COCTABIATE
OTYET O MPOJIEIAHHOM paboTe;

Paboroii ¢ unpopmanmeii

5)  ymeHHeM BHIGHpaTS, AHATM3UPOBATb U MHTCPIPETHPOBATH HAGOPMALIHIO Pa3Ii9HEIX BHJIOB U
dopmnpencrasnenns, IIOJTy9a€MY10 U3 Pa3HBIX HCTOYHHKOB (HaygHO-mOMy19pHAs IMTEpaTypa XUMHYECKOTO
CONCpKaHNUs, CIPABOYHbIE IIOCOOHA, PECYpPCEI HHTepHeTa); KpUTHYECKH ONeHMBATE IPOTHBOPEYMBYIO K
HEZIOCTOBEPHYIO HH()OPMAIHIO; i

6) ymeHHem npHMeHSTE P23/THIHBIC METOALI M 3aMPOCH HPH IIOKCKE K oTbope HHpOpMatHH
HCOOTBCTCTBYIOMIMX JAHHBIX, HEOOXOMAMBIX IS BHIIOHEHHS Y4eOHbIX H TI03HABATENFHBIX 33/1a9 onpe
AENEHHOTO THIIA; IPHOOPETEHHE OMEBITA B OG/IaCTH HCIOIE30BAaHHA HH(OPMAHOHHO-KOMMYHHUKATHBHELX
TEXHOJIOTHH, OBIIAZICHAE KYJIBTYPOit AKTHBHOTO HCIIO/b30BAHMS Pa3IMYHEIX IOACKOBEIX CHCTEM;
CaMOCTOSTEIHO BLIOHPATH O THMATBHYIO dopmy npencrasnenus uH(popMaImy u WUIIOCTPHPOBATH
PCTHACMBIC 3a/1aTH HECIIOXKHBIMA CXEMaMH, AuarpaMMamu, IpyTuMu Gopmamu rpadHKe | ux
KOMOnHauusmu;

7)  yMEHHEM HCHONB30BAThH H AHATM3UPOBATE B IpoLECCe YIeOHOH M HCCIIE0BATENLCKO]
ACATCIBHOCTHUH(POPMAIHUIO 0 BIHSIHUA NPOMBINUIEHHOCTH, CENIECKOrO X03SHCTRa | TPaHCIIOpTa Ha
COCTOSHUE OKpYKaromed IPUPOIHOI CpemsL;

YanBepcaibabiMm KOMMYBMKATHBHLIMH AeHCTBHAMM

8)  ymenumem 3anasare BOIIPOCHI (B X0/I€ IMAIOra H/WiHd AUCKYCCHH) TI0 CYIIECTBY 06CyKAaeMOit
TeMBL,(GOPMYTHPOBATE CBOM NPeIIOKEHHS OTHOCHTE/IBHO BEINOJIHEHUS IIPE/JIOKEHHOM 3a1aqm;

9) npuoGperenue onbITa NPE3CHTALMHA PE3YJILTaTOB BEMIOMHEHHS XUMHUYECKOTO SKCIIEpEMEHTA
(sraGoparopsoro omsira, nabopaTopHO# paGOTHI 10 MCCIeNOBARMIO CBOJICTB BeeCTB, y4e6HOrO MIPOEKTA);

10) 3ammTepecoBaHHOCTE B cOBMeCTHOM CO CBEPCTHHKAMH MO3HABATEHHOMN H
HCCNICN0BATENLCKOANEATELEOCTH IIPH PEeICHIH BOSHHKAIOMMX NIPO6JIEM Ha OCHOBE Yu&Ta 06mux
HHTCPCCOB H COTIACOBAHUS NO3UIHH (06CyKneHns, obMen MHCHUMSIMH, «MO3TOBbIC INTYPMED?, KOOPIHHALIAA
COBMECTHBIX EHCTBHIA, OTIpeie/IcHHE KPHTEPHER TI0 OLEHKE Ka'eCTBa BHIIONHEHHOH paGoTHI U Jp.);

YHHBepCAILHBEIMA PETyISITABHLIMH NeliCTBUSAMH

11) ymenmeM camoctosTensHO OLpPEACIATD UETH NESTENLHOCTH, IIAHHPOBATS,
OCYIECTRIATE,KOHTPOHPOBAT | IIPH HEOOXOMMMOCTH KOPPEKTHPOBATEL CBOIO JIEATENLHOCTD, BRIGHPATD
HaubGonee s3¢pekTHBHBIE CHOCOOE PEIICHUA YYEOHBIX H TI03HABATE ILHBIX 3a71a4, CaMOCTOSTEIbHO
COCTABJIATD WM KOPPEKTHPOBATh IIPEATOKEHHbIH AJITOPHTM NCHCTBU} TIPU BBIIOTHEHHY 3a1aHM ¢ yuérom
TIOMyIeHUS HOBBIX 3HAHMH 06 H3YYAEMBIX OOBEKTAX — BEIIECTBAX 1 PCaKiisX; OLECHUBATH COOTBETCTBHE
HOTy4CHHOrO pe3yJbTara 3asMBICHHOM e,

12) ymenuem nenonszosats dHATH3HPOBATH KOHTEKCTSL, NIPE/IaraeMble B YCIOBHH 3a1aHAM.

ITPEAMETHBIE PE3YJILTATHI

B cocraee mpeameTHBIX PE3YJILTATOB 10 OCBOEHHIO 0043aTeILHOr0 CONEPXKAHUSA, YCTAHOBIEHHOTO NAHHOH
NPUMEPHOMH pabodeit IIPorpaMmoif, BEIAEISIOT: OCBOCHHELE 00y4aroIMMHUCS HayIHbIe 3HAHNS, YMEHUS H
CII0COOb! AedcTBHil, cnemudrieckue mis IIpEAMETHOM 001acTH «XHMHs», BHIEI AATENLHOCTH 10



TOTyYEHAIO HOBOTO 3HAHWSL, €70 WHTEPIPETANUH, IPe0OPA30BAHMAIO | IPUMEHEHHIO B PA3TMYHLIX YIeOHEIX U
HOBBIX CHTyalluAX.
IIpeameTHBIE pe3yIBTATEl OTPAXAIOT COPMAPOBAHHOCTD Y 00YYAIOMIMXCS CIIEyIONIHX YMEHMIA:

1)  pacxpviéame cmbicn OCHOBHBIX XAMAYECKHX IOHATHI: TOM, MOJIEKYJIA, XHMHYECKHH 3JIEMEHT,
HpPOCTOE BEMECTBO, CIOXKHOE BEIIECTBO, CMECh (OMHOPOTHAS U HEOAHOPOMHAS), BAIEHTHOCTH, OT
HOCHTEIIbHAS aTOMHAS M MOJICKYJIApHAs Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJIApHAA MACCa, MACCOBAS
A0JI XMMAYECKOr0 3JIEMEHTA B COCAMHCHAY, MOJIPHEIA 00BEM, OKCHI, KHCIOTA, OCHOBAHHUE, COJIb,
3NICKTPOOTPHIIATEILHOCTD, CTECHb OKACIICHHS, XAMAYECKad PEAKIAs, KITaCCHQHKAINA PEaKIHii: peakiau
COCIIMHEHHS, PCAKIHK Pa3/IOKEHHUSA, PEaKIMH 3aMEIICHHS, peakIIHi OOMEHa, 3K30- H 3HAOTEPMHUUYECKHE
peakimu; Tenyioro# 3¢ QexT peakiuu; SApo aToMa, HIEKTPOHHBIA CIIOH aToMa, aTOMHas OpOHTAIIb, PamgHycC
aToma, XUMH9IECKas CBA3b, IOJSIPHASA M HETOJIpHas KOBaJICHTHAd CBsS3b, HOHHAS CBS3b, HOH, KATHOH, AaHHOH,
pacTBOp, MaccoBast 0N BEMECTBA (IPONECHTHAS KOHIIEHTPAIHA) B PACTBOPE;

2)  uwmocmpuposéamp B3aMMOCBA3b OCHOBHBIX XHMUYECKAX MOHATHHA (CM. 11. 1) H IPUMEHSAT 5TH
TIOHATHS IIPH ONKCAHWH BEMIECTB U MX IPEBPAINCHUIA;

3)  ucnonb306amb XAMUYECKYIO CHMBOIHKY [V COCTABJIEHHS (OPMYJI BEINECTB M YPABHEHHI
XHMHYECKHX PCAKIIHIA; ‘

4)  onpedenamo BaTEHTHOCTH ATOMOB 3JIEMEHTOB B GMHAPHEIX COETHHEHNAX, CTEIIEHb OKHACICHHUS
3NEMEHTOB B OMHAPHBIX COEJUHEHMSAX; IPHHAUIEXHOCTD BEMECTB K ONpPeNeIEHHOMY KJIacCy COeAMHEHHH 110
dopmynam; BrI XHMHEYECKOH CBA3M (KOBAICHTHAS M HOHHAA) B HEOPrAHAYECKHX COCAAHEHHSIX,

5)  pacxpvieamb cmvica Ileprommaeckoro 3akona [[. V. Menneneea: 1eMOHCTPHPOBATh IOHUMAHHE
NEPHOMICCKOM 3aBHCUMOCTH CBOMCTB XHMMYECKHX JIEMEHTOB OT HX MOJIOKeHHs B [leproauueckoii
CHCTEME; 3aKOHOB COXPaHEHHUS MACCHI BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKY/ISIPHOTO YYEHHS,
3aKoHa ABOraJipo; OITHCHIBATE H XapaKTepH30BaTh TabamaHyo GopMmy IleprHoamdeckoif CHCTEMbI
XHMHYCCKHX 3EMCHTOB: PasiHYarh HOHATHS «TJIaBHas noArpymma (A-rpynna)» 1 «noGo4Has DoArpymna
(brpymna)», Maieie i 60JbIIAE NEPHOAEL; COOTHOCHTD 0003HAYCHN, KOTOPHIE HMEIOTCS B Tabyme
«Ilepronmyeckas cucTeMa XUMHIECKHX dieMenToB I, Y. MeHeneesay ¢ 9uCI0BBIMM XapaKTEPHCTHKAMH
CTPOCHHA AaTOMOB XHMHYECKHX 3JIEMEHTOB (COCTAB H 3apAL AApa, O0LIee TUCIO 3ACKTPOHOB H
pacipeneeHle HX 10 JIEKTPOHHBIM CII0SAM);

6) xraccupuyuposamb XAMAYIECKHE SIEMEHTHI; HEOPraHWIECKHE BEMIECTBA; XMMHUYECKHE PeaKIiHH (1o
9UCITYy H COCTaBY YYaCTBYIOMIMX B PeaKUHH BEIIECTB, IO TEIUIOBOMY dddeKTy);

7)  xapaxmepusoeamy (onucvigams) obIIEe XUMHYECKHE CBOACTBA BENECTB PA3THIHLIX KIACCOB,
HOATBEPXK/as OMHCAHHE IPHMEPaMH MOJIEKYJIIPHBIX YPaBHCHHUH COOTBETCTBYIOMMX XMMHAYECKHX PEaKIHIA;

8)  npozno3uposams CBOKCTBA BEIMIECTB B 3aBUCHMOCTH OT HX Ka9ECTBEHHOTO COCTABA; BO3MOXKHOCTH
HDPOTEKaHUA XHMHICCKHX MIPEBPAICHHH B Pa3IAYHEIX YCIOBHIX;

9)  evivucIAMb OTHOCHTENBHYIO MOJIEKYAPHYIO H MOJIPHYIO MAacCCHI BEMIECTB; MACCOBYIO OO
XHMHYECKOT0 JIEMEHTA 110 GOpMYyJie COSTMHEHASN; MaCCOBYIO OO BEIIECTBA B PACTBODE; IPOBOAUTE
pacy€Thl M0 YPaBHEHHIO XMMHYCCKOH peakiiuu;

10)  npumensme ocHOBHEIE OTIEpAIHY MEICTIHTEIBHOM NEATENHHOCTH — aHANHM3 ¥ CUHTE3, CPABHEHHE,
0000menwue, CHCTEMATA3AIAIO, KIIACCH(HKAIIHIO, BRISBICHHE IPHIHHHO-CIEICTBEHHEIX CBA3eH — JIf
H3Y4eHUsA CBOKCTB BEINECTB M XHMHUYECKHX PeaKiuii; eCTeCTBEHHO-HAYYHBIE METOBI IO3HAHAS —
HabmoneHue, U3MEPEHHE, MOJEIUPOBAHME, SKCIIEPUMENT (PeaIbHbIH 1 MBICTICHHEIH );

11) cnedosamy MpaBrIIaM MOTB30BaHAA XHMIIECKOM HOCY/I0M B J1a60paTOpHEIM 060PYIOBaHUEM, &
TaKXKe IpasuiiaM oGpallleHAs ¢ BEDIECTBAMM B COOTBETCTBHM C HHCTPYKITHSMH IO BEIIOHEHHIO
J1a00PATOPHBIX XMMIYECKAX OILITOB IO MOMY9EHHIO M COGMPAHIMIO ra3006pasHLIX BemecTB (BOAOPOIA i
KHCIOPOJia), IPATOTOBJICHHIO PaCTBOPOB C OMPENENEHHOM MAacCOBOH JONel pACTBOPEHHOTO BEINECTBA;



[UTAHAPOBATE M POBOJUTH XHMHICCKHE SKCIIEPAMEHTEI II0 PAaCIIO3HABAHHIO PACTBOPOB MIETOUESH H KHCIIOT C
OMOIIBIO HHAMKATOPOB (IaKMyc, GeHONTaNECHH, METHIOPAHK 1 ap.).



TEMATHYECKOE IVIAHUPOBAHME

[Ne |Haumenosanne PaigesioB B TeEM _ Konuuecrro yacos Nara Bujri feATennnocTH Buawi, nexTpoHHLIe 14
18/0 | npOrpamMMLI ; - ___ | H3yYeHns dopmui (undposnie)
BCEro KOHTpOIR o6pazoBaTenbhbie
KOHTPO/IbAbIE | IPAKTHIECKHE pecypent
a6oTn paborni
) S L . _— _
Pasaen 1. IlepBonauainnrie xumaweckne NONSTHS
1.1 _ Xumun — pazkuan obiacrs ecrecrsoinanns | § 1 2 03.09.2022 | PackprInaTh posth XHMUH B PHPOAE M KH3HHU 4EJIOBEKE, €& CBAIb C ADYTUMH | YCTHBIH http://schoolcollection.edu.ru
H NIPAKTHYeCKoll 1EATENLHOCTH 9esToBeKa 17.09.2022 | Haykamu; orpoc;
MPaKTHYECKan
paboTa;
1.2. | Bemecrna 15 i 0 20.09.2022 | Pasmidats Gu3HYECKHE U XHMHYECKYE ABJICHHSA, OOBACHATS UX CYHIHOCTH C Mpaxruveckan | hitp://schoolcollection.edu.ru
M XHMHWYECKHE PEAKLIRY 15.11.2022 | TouKH 3penua ATOMHO-MOJIEKYJIAPHOIO YYEHHS, pabora;
TMHCEMEHHAIH
KOHTPONS, _
Hroro no pasneny Lwo

Paszen 2. Basknellione npescTaBHTeNH HEOPrAHNTECKHX BEUIECT

2.1. | Boanyx. Knciiopon. Hongrne 06 oxcHaax ﬂ 0 1 18.11.2022 | CpaBnuBars peakumm TOPEHNsA H MEAJICHHOIO OKHCTIEHHA, : http://schoolcollection.edu.ru
03.12.2022 Yeraut
onpoc;
[IncsmeHnEi
KOHTPOJIb,
2.2. | Bonopoa. 5 0 2 06.12.2022 | XapaxTepu3oBaTs (OMHCEIBATS) GH3MIECKHE M XUMHUECKHE CBOWCTBA [pakruyeckas | http://schoolcollection.edu.ru
TonaTHe 0 kHeI0TaX W conmx 20.12.2022 | roaopoaa, cnocoGsi ero TIONY9CHHS, TIPUMEHEHHE, pabors;
2.3. | KonqecToeHnbIe OTHOIICHNA B XHEMHH 4 0 0 24.12.2022 | TIpoBOAMTS PACIETEI IO YPABHEHMAM XEMUUECKUX PEAKIMIf: KONMVYECTBA, Verusit http://schoolcollection.edu.ru
13.01.2023 | 06b&Ma, Macch! BEMIECTBA MO M3BECTHOMY KONMUECTBY, 00BéMy, Macce ornpoc;
PeareHTOB UM NPOAYKTOB PEAKIUH;
2.4. | Bona. Pactsopui. [lonsTue 06 ochoanuax | § 1 1 14.01.2023 | Xapaxrepusonats (usnueckue n XUMHIECKHE CBOKCTRA BOZIEI, €& pollb Kak 3 http://schoolcollection.edu.ru
28.01.2023 | pacTBOpHTENs B IIPHPOAHEIX npoLeccax; Verusit
ompoc;
[ncemennmitt
KOHTPOJIE;




125, | OcoBane KIacchl HeOPrangYecKux 1 31.01.2023 | Knaccuduumponars H3yHacMEble BELICCTBA 110 COCTAny M CBOMCTBAM; : http://schoolcollection.edu.ru
coeH enmli 07.03.2023 | CocraBnaTs GOPMy/IL OKCHAOB, KHCIOT, OCHOBAHMIA, CONEM M Ha3BIBATS ¥X 110 Yoruuiif
MEAKAYHAPOAHOH HOMEHKIIATYE; v onpoc;
TIporuo3upoBaTs CBOMCTBA BEMECTB Ha OCHORE OGMIMX XMMHUCCKIX CBOMHCTE ITHceMeHHBIH
H3YUCHHEIX KNaCCOB/TPYIN BEMECTB, K KOTOPBIM OHH OTHOCSTCH, KOHTPOIIb;
Koutpombnan
FI pabora;
== —_— _— 1
Hroro no pasneny 30
Pasgen 3. Hepuognueckuii 3axon u Meproanueckas cucrema XHMAYecKHX wiemenTos ], H,
Menneneesa.
Crpoenne aTomon, XaMHEECKAR CBI3E. stgﬂwe.r=?me§==w=qmarztu peaKuun —
ﬁ =5 T - [ .
3.1, | Hepuoanueckui 3aKoH u 7 11.03.2023 | PackphbiBath CMBICT NEpHOAMISCKOTO 32K0HA, 5 http://schoolcollection.edu.ru
Iepnoguatexan eHcTemMa XHMHYECKRX 08.04.2023 | [ToHMMaTh CYIIECTBOBAHME TIEPHOAMYCCKOH 3ABHCHMOCTH CBOMCTR XHMUYECKUX | YCTHRIN
snemenrron Ji. M. Mengeneena. Crpoenune IMEMEHTOR (HIMEHEHHE PAHYCOR 2TOMOB H ANEKTPOOTPHUATEIBHOCTH) H WX onpoc;
aroma COCIMHEHMH OT NMONOMKEHHA B NIEPHOJAHMECKOH cHCTeMe H CTPOCHHS ATOMa, TuceMeHnE
YCTanasanBars CBA3L MEAULY NONOKEHHEM ICMEHTA B NIEPHOHIECKOT KOHTpOJIE,
CHCTCMC ¥ CTPOCHHEM €10 aT0Ma (COCTaB H 3apsa 2apa, obmee uucio
WICKTPOHOB W PACTIPEACICHNHE HX N0 WIEKTPOHHBIM CTOAM);
[porHo3HpoBATS XapakTep HIMEHEHHSA CBOHCTS JIEMEHTOB M UX COSIMHEHHH
0 rpymnaM u nepuoaam I[lepronnaeckoil CHCTEMEL,
32. | XaMugeckan cBadb. 8 11.04.2023 |; 3 http://schoolcollection.edu.ru
OKHCIHTENLHOBOCCTAHOBHTEILHEIE PEAKLINH 13.05.2023 | PacKphIBATE CMBICH H3Y4aEMBIX [IOHATHH, VerHgiit
OnpenenaTs BHA XUMHIECKOMH CRA3H B COSIHHEHHH, onpoc;
Onpesenits cTencHb OKMCIEHH XUMHUCCKOTO YEMEHTa N0 dopmyne ero InceMeHHbIt
COEIMHEHMA, KOHTPOJib;
OnpenessTs SneMeHT (BEMECTBO) — OKACIMTEND M 2IEMEHT (BemecTBO) — Koutponshas
BOCCTAHOBHTEIb; pabora;
OfBACHATE CYMHOCT, APOLIECCOB OKUCICHHUSA U BOCCTaHOBJICHHS,
Wroro no pazaeny: 15
PesepsHoe Bpems 3
68
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67. Hrorosas xonTponsHas paora 1 1 0 23.05.2023 KontponsHas
3a Kypc 8 knacca pabora;
68. | AHamA3 KOHTPOILHOH paGoTeL. |1 0 0 27.05.2023 Y eTHBI
ompoc;
OBIIEE KOJIMYECTBO YACOB |68 |6 6
I10 [TPOT'PAMME




YYEBHO-METOIUYECKOE OBECHEYEHHME OBPA30OBATEJILHOI'O INPOLECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPHAJTEI JAJIS1 YYEHUKA

Xumns. 8 knace/Pynsarvc T.E., ®emsaman O.I .» AKITAOHEPHOE 00IECTRO «M31aTesCTRBO «IIpocBemenuey;
Beeute cBoii BapuanT:

METOAHYECKHE MATEPHAJIBI {151 YYUTEJIS

Mertoaudeckne noco6us s yaurens.
Panenxuit muaaxTugeckne MaTepHansl s 8 -9 xi.

ITAPPOBBIE OBPA3ZOBATEJBHBIE PECYPCHI M PECYPCHI CETH UHTEPHET

http://school-collection.edu.ru



MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHUE OBPA30OBATEJBHOI'O IIPOIIECCA

YYEBHOE OBOPYJOBAHHE

OBOPYJOBAHUE /ISl IPOBEJEHUS JIABOPATOPHEIX, IPAKTHYECKHX PABOT,
JIEMOHCTPALMIA




46. 28.02.2023 | YcrHbri
AmdoTepHEBIe OKCHIBI H OTIPOC:;
ruapokcasl. JI/O Nel5: ’
BsaumMogaeiicTBie rugpokcuaa
IIHHKA C paCTBOPaMH KHCIIOT H
IHENOYCH.

47. 04.03.2023 | Verusoi
Kucnotsi: cocras,

orpoc;
Kaccuuxanus,
HOMEHKJIATypa, IOJy9IeHHE
KHCIIOT.

48. . 07.03.2023 | [TnceMennbLi
XuMHUecKue CBOHCTBa KOHTDOID
kuciot. JI/O Nel6: Jletictue ’
KHCIIOT Ha MHIMKaTopsL. JI/O
Nel7: OTHOIIEHHE KHCIIOT K
METaJlIaM.

49, o, e , 11.03.2023 | [TacrMeHHBIH

KOHTPOJIb;
HOMEHKJIaTypa, CIiocoObI
HOTyYeHHUs
50. | CsoiicTra coneit 14.03.2023 T y——
KOHTPOJIE;

S1. CsoiicTsa coneit. CocTaBienue 18.03.2023 IIncrMeHHARIH
dopmyn conei. KOHTPOJIb;

52. 21.03.2023 | [TucsMeHHEI!
I'emerraeckas cBa3b MexIy

KOHTPOJIb;
OCHOBHBIMH KJIacCaMH
HEOPTaHUIECKHX COECIUHEHUM

53. 01.04.2023 | IIpakrryeckas
ITpaxTHueckas pabota Ne6. p :%Ma,
Peinenmue sKCepAMERTATBHBIX ’
3aga4 no TeMe «OCHOBHBIE
KJIACCHI HEOPTaHHIECKHMX
COCAMHEHMUI»

54, 04.04.2023 | ITaceMeHHBIH
IoBTOpenue u 0606IMenHHE 110

= KOHTPOJTH,
TeMe «BakHeHme Ki1acCh
HEOPraHUIECKHX COSTUHCHH

55. KORTpOTBHARR TR NGILTD 08.04.2023 | KonTponsHas

pabora;

TeMme: «OCHOBHBIE KIACChI
HEOPTraHUYECKNX
COEIMHEHHUY.







28. TpaxTraccxas paGora Ned. 1 17.12.2022 | IlpaxTudeckas
paborta;
«Iony4denne Bomopona u
HCCIICZIOBAHKUE €T0 CBOMCTBY»
23, AnvuARKCTpaTHBHAS 1 20.12.2022 Kontponsnas
KOHTpOJIbHas paborta pabora;
30. IV. Boga. PactopsL. 1 24.12.2022 VcerHeni
(84.) Boga. ompoc;
31. XuMAYECKHE CBOHCTBA 1 ! 27.12.2022 YcrHeri
IIPpAMCHEHHUE BOAHI. OIpoc,
32. Bona — pacrBopurens. 1 10.01.2023 YcrHbii
PactBopsr. oIpoc;
33. MaccoBas gons PacTBOPEHHOIO - 14.01.2023 IInceMennsIT
BeNIeCTBa KOHTPOJIb;
34. 1 17.01.2023 | ITuckMeHHBLH
Pemenne pacyetnsix 3anaq KOHTPOJE;
«Haxoxnenue MaccoBoit nomu
PacTBOPEHHOIr'0 BEMIECTBA B
pactBope. Beruncnenue mMaccur
PacTBOPEHHOIO BEINECTBA U
BOJBI JUISL IIPHTOTOBJICHHS
PacTBOpa onpeaeIeHHOM
KOHIICHTPAIHI»
35. Mpaxcrieckas paGora Nes. 1 21.01.2023 II;Ia%aoI;"raI;l"-IGCKaH
Hpmrrorosnenue pacteopos
coJel ¢ onpenencHHoR
MAaCCOBOH Ioaei
PacTBOPEHHOTO BEIIECTBA
36. ToBToperne u 0Gobmerue 1 24.01.2023 | [TncsMenHbIi
KOHTPOJIb;
no temam  «Kucmopony,
«Bogopom», «Bona.
PacTBopEI».
3. KonTpomsHas paGota Ne 2 o 1 28.01.2023 | KonrponsHas
pabora;
Temam «Kucmopony,
«Bomopoay, «Boxa.
PactBopri».




7. 24.09.2022 | Ycrusni

ATOMBI, MOJIEKYJIBI M HOHEL

011poC;
BemecTBa Monexynsaproro u
HEMOJIEKYIAPHOTO CTPOCHHA

8. BBoanbL KOHTPOI®. 27.09.2022 KonTpomuas
KonTponsaas paSora Nel padora;

9. 01.10.2022 | Ycrabi
IIpocTeie 1 CIIOXKHEBIE ompoc;
BelecTBa., XUMHIECKHE ’
37IeMeHTEL. JI/O Nos.

O3HakoMreHHe ¢ 00pasnamMu
IPOCTHIX U CIIOXHEIX BEIIECTB.

10. 04.10.2022 | YcThbiit

3HaKH XUMHYIECKHX 3JIEMEHTOB.

o1poc;
OtHocuTebHAS aTOMHas
Macca.

1. 3aKkOH MOCTOSHCTBA COCTABa 08.10.2022 YcrHBIT
BEINECTB oIpoc;

12. 11.10.2022 | [TucsMeHHBIH
XuMA4ecKue POpMyITEL.

KOHTPOJIE;
OrnocurenpHas MoeKynspHas
Macca.

k= MaccoBas 1019 XMMHYECKOTO 15.10.2022 ITucsmenHEmH
3MIEMEHTA B COSAHHEHHH KOHTPOJIB;

14, 18.10.2022 | Verusni
BanentHoCTs XHMUYECKHAX ompoc;
aneMeHToB. Onpenenenne ’
BaJICHTHOCTH 3JICMEHTOB 110
dopmynam GHHApHBIX
COCIMHCHHUH.

15. 22.10.2022 | ITuceMeHHEII
CocrasiieHAe XUMHYIECKAX

KOHTPOJIb;
(dopmyn GHHAPHEIX
COCITHHECHHH 0 BAJICHTHOCTH.
16. 25.10.2022 | Ycrabni
ATOMHO-MONEKYIAPHOE
omnpoc;
y4eHHe. 3aKOH COXpaHeHMsI
MacCHI BEIECTB.
17. | Xumurgeckue ypaBHEHHS. 29.10.2022 1 R ———

KOHTPONb,







