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IlosicHuTeNbLHAA 3aNIUCKA.

PaGouas mporpamma 1mo X¥MHH JIsi OCHOBHOH IIIKOJIBI COCTaBJICHA Ha OCHOBE DYHIAMEHTAIILHOTO sI/Ipa COACPKaHUs 00IIero 00pa3oBaHus U
TpeboBanwmii k pe3ylbTaTaM OCHOBHOTO 001Iero 00pa3oBaHusl, PeACTaBICHHBIX B DeepanbHbIM TOCYIaPCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE
o011ero 00pa3oBaHUs BTOPOTo MOKOJICHHS. B Hell yUUTHIBAIOTCS OCHOBHBIC UCH MTOJIOKCHHS TPOTrPaMMBbI Pa3BUTHs U (DOPMHUPOBAHKS YHUBEPCATBHBIX
y4eOHBIX JICUCTBUI JJIT OCHOBHOTO OOIIEro 00pa3oBaHuMsI.

[IpenonaBanue yueOHOro Kypca «XHUMHH» B OCHOBHOM IIKOJIE OCYIIECTBIISETCS B COOTBETCTBHU C OCHOBHBIMU HOPMATHBHBIMU JTOKYMEHTAMH U
WHCTPYKTUBHO METOAMYECKUMH MaTepHUaIaMu:
v’ 3akon Poccuiickoii ®epepanuu «O0 obpazoBanun B Poccuiickoit @enepanuu» ot 29.12.2012r. Ne273-D3;

v OeznepanbHBIil TOCYAapCTBEHHBIN 00pa30BaTE/bHBIA CTaHIAPT OCHOBHOTO OOIEro 00pa3oBaHMs, YTBEPKIACHHbBIM TNPHUKa3oM MHUHOOpHAYKH
Poccum ot 17.12.2010 Ne 1897 «OO0 yTBepx IAeHUU U BBEICHUU B JeHCTBUE (eJepalibHOIO rOCYJapCTBEHHOIO 00pa30BaTeIbHOTO CTaHIapTa
OCHOBHOTO 00111ero oopa3zoBanus» (B pel. npukaza MunoopHayku Poccuu ot 29.12.2014 Nel1644)

v Xumus. Paboune nporpammel. [Ipeamernas unus yueouukoB O. C. T'abpuensna, . I'. Octpoymona, C. A. Cnaakosa. 8—9 kiaccel: yueGHOE
nocobue st oomeodpazoBatenbabix opranusaiuii / O. C. ['abpuensH, C. A. CnagkoB — M.: [Ipoceemenue, 2019.

v" B coorBercTBuu ¢ yueOHbIM 1aHoM MKOY «AOpamoBckas cpeHss MKOoa

v' ®OII OOO( npeaMeTHBIE PE3yJIbTATHI)

XuMus, Kak 0JlHa U3 OCHOBOIOJIAraroInuxX 0bJacTell ecTeCTBO3HAHUS, ABIISETCS HEOThEMIIEMOI YacThio 00pa30BaHus MKOIBHUKOB. Kaskabiit
YCJIOBCK KMBET B MUPEC BEIICCTB, TIO3TOMY OH AOJIKCH UMETH OCHOBBI q)YHI[aMeHTaHI)HI)IX 3HAHUH 110 XUMHH (XI/IMI/ILIGCKEUI CHUMBOJIMKA, XUMHYECCKHUEC
IIOHATHA, (1)aKTI>I, OCHOBHBIC€ 3aKOHBI 1 T€0pI/II/I), IIO3BOJIAIOIINEC BI)Ipa6OTaTI> MNpEaACTaBJICHUA O COCTABE BCUICCTB, UX CTPOCHUU, TPCBPALICHUAX,
IMPAKTUYCCKOM HUCIIOJIb30BAHUH, 4 TAKKC 00 OIMAaCHOCTH, KOTOPYIO OHH MOTYT ITPCJACTABJIATh.

N3y4as XxuMuio, ydaliecs: y3HaroT 0 MaTepUAIbHOM €JMHCTBE BCEX BEIIECTB OKPYKAIOIIEr0 MUPA, 00YCIOBIEHHOCTH CBONCTB BEIIECTB X
COCTaBOM M CTPOCHMEM, I03HABAEMOCTH U MPEACKa3yeMOCTH XUMHUECKUX sBJICHUN. I3yueHue cBOMCTB BELIECTB U MX MPEBPAIEHUI CIOCOOCTBYET
Pa3BUTHIO JIOTHUECKOTO MBILIUIEHUS, @ IPaKTHYecKasi paboTa ¢ BelecTBaMH (J1a00opaTOpHBIE OIBITHI) — TPYAOIIO0NI0, aKKYPATHOCTH U COOPAHHOCTH.
Ha npumepe xumuu yyaryecst mojryqaroT MpeCTaBIeHUs O METO/1aX MO3HAHMUS, XapaKTEPHBIX JJIS €CTECTBEHHBIX HAayK (IKCIIEPUMEHTAIBLHOM H
TEOPETHUECKOM).

I'adpuensin O.C. Xumus 8 kiaacc: yqed. ais odmeodpaszoBareabHbix opranusanuii/O.C. I'adbpuensin. U.I'. Octpoymos, C.A.Ciiaakos. —
M.: [IpocBemenue, 2020. — 175 c.

B ocHOBY Kypca MmoI0KeHBI CIIeTyOIIHe HIICH:



e MarepuaiabHOE €JUHCTBO U B3aUMOCBS3b OOBEKTOB U SIBICHUIN PUPO/IBI;

e Beaymas posib TEOPETUUECKUX 3HAHUHN JIs1 OOBSCHEHHS U IIPOTHO3MPOBAHUS XUMHUUECKUX SIBJICHUHN, OIICHKH UX MPAKTHYECKON
3HaYMMOCTH;

e B3aumocBsI3b KaYECTBEHHON U KOJMYECTBEHHON CTOPOH XUMUYECKUX 00OBEKTOB MaTEpUaIbHOIO MUPA;

e Pa3BuTHEe XMMHYECKON HAYKH M IPOU3BOACTBO XUMHUYECKUX BEIIECTB U MAaTEPUAJIOB JUIsl YIOBJIETBOPEHHSI HACYIIIHBIX TOTPEOHOCTEH
4eJI0BeKa U O0IIECTBA, PELICHUS NI00AIbHBIX IPOOJIEM COBPEMEHHOCTH;

[ ]
e ['eHeTmyeckas CBsI3b MEK/y BEIIECTBAMMU.
OTU U pean3yroTcsl yTeM JOCTHXKEHUS CIEIYIOIINX LeJlei:

e ®opMHPOBaHME y yHaLIUXCsl LIETOCTHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpa.

e Pa3BuTue M03HABaTEIbHBIX HHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEHN YYalIUXCs B IPOLIECCE U3YUEHUS] XUMHUECKON
HAyK{ U €€ BKJIa/la B COBPEMEHHBIN Hay4HO-TEXHUYECKHI Iporpecc; (GOpMUPOBaHUE BAXKHEHIINX JIOTUYECKUX ONepalui MbIIICHHS
(ananus, cuHTe3, 0000IIeHNE, KOHKPETU3ALUs U JIp.) B IPOLecce MO3HAHUS CUCTEMbI BaKHEHIINX MOHATHH, 3aKOHOB U TEOPUH O COCTABE,
CTPOEHHH, CBOMCTBAX Y IPUMEHEHUN XUMUYECKUX BEIIECTB.

e Bocnuranue yoexI€HHOCTH B TOM, YTO IPUMEHEHHE TOJIYYEHHBIX 3HAaHUN U YMEHUHN 10 XUMUH SIBIIsIeTCS 00BEKTUBHON HEOOXOJUMOCTBIO
111 6e30macHoil paboThI ¢ BelleCTBAMM U MaTepHuajiaMy B ObITY U Ha MPOU3BOICTBE.

e [IpoexTupoBaHue U pean3anys BITYCKHUKAMU OCHOBHOM LIKOJIBI INYHON 00pa30BaTeIbHON TPAaeKTOPHH.

e OsBiajZieHHE KJIFOUEBBIMU KOMIIETEHLUSAMU: y4€OHO-TI03HABATEIbHBIMU, HH(POPMALIMOHHBIMHU, IIEHHOCTHO-CMBICIIOBBIMU,
KOMMYHHKaTUBHBIMH.

oOHapyKuBaeT U GOopMyIUpyeT YueOHYI0 poOIeMy Mo pyKOBOJICTBOM YUHUTEINS;



I[InanupyeMbl pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa.

JIM4YHOCTHBIMU pe3y/ibTaTaMHu
U3Y4EHHUs IIpeaMeTa «XUMHUD» B 8 KIIaCCe SIBJIIOTCS CIEAYIOIUE YMEHU:
® 0CO3HABATH €MHCTBO U LIEJOCTHOCTh OKPY>KAIOLIEr0 MUPA, BO3MOXKHOCTH €r0 I103HAaBaeMOCTH U 00BSICHUMOCTH Ha OCHOBE
JOCTH)KEHUH HAYKH;
® [I0CTeNEeHHO BbICTPAUBATh COOCTBEHHOE 1I€JIOCTHOE MUPOBO33pEHHE: OCO3HABATh MOTPEOHOCTh M TOTOBHOCTh K CaMO0OOPa30BaHUIO, B
TOM YHCJI€ U B paMKaxX CaMOCTOATEIbHOM eSTeIbHOCTH BHE IIKOJIbI;
® OLEHMBATH KU3HEHHBIE CUTYAllUH C TOYKU 3peHus 0€3011acHOro 00pasa AKU3HU U COXPAaHEHUS 370POBbS;
® OLEHMBATH 3KOJOTMYECKHUI PUCK B3aMMOOTHOLIEHUN YEJIOBEKA U IIPUPOIBL.
¢ (OpMHPOBATH SKOJIOTUYECKOE MBIIUICHHE: YMEHHE OLIEHUBATh CBOIO I€ATEILHOCTD M ITOCTYIIKH JPYTUX JIO/EH C TOUKU 3pEHUs
COXpaHEHMs OKpY’KaloIlel cpeibl - FapaHTa )KU3HU U 0J1aronoryyus Jrojei Ha 3emie.
MeTtanpeaMeTHBIMM pe3yJIbTaTaMU U3y4eHUs Kypca «XUMHUsI» BIseTcs (GOpMUPOBAHUE YHUBEPCATbHBIX YUeOHBIX AericTBuil (YVY[).

Pezynamuenvie YY/I:
CaMOCTOATENIbHO OOHAPYXHUBATh U (HOPMYIUPOBATH YICOHYIO MPOOJIEMY, OIPEEATh 1elbh YIEOHOU NeATeTbHOCTH, BEPCUH PEIICHUS TPOOIIEMBI,

0CO3HaBaTh KOHCYHBIM pE3yibTarT, BI)I6I/IpaTI> N3 MMPEAIOKCHHBIX 1 UCKATh CAMOCTOATCIIBHO CPCACTBA NOCTHIKCHUA LCIIU, COCTABIIATH (I/IHI[I/IBI/IJIyaHI)HO

HJIn B rpynne) IJIaH PCIICHUA HpO6JICMBI; pa60Ta;I 110 TIJIaHY, CBCPATH CBOU JIEHCTBHSA C LIETIbIO ", IIpu HeO6XO,[[I/IMOCTI/I, HCIIPABJIATH OIIMOKU caM

BBIIBUT'ATh CaMOCTOATCIIBHO, B THAJIOTC C YIYHUTCJIICM COBECPIICHCTBOBATL CAMOCTOSATCIIBHO BBIpa6OTaHHLIe KpUTCPUN OLICHKU.

oOHapyKuBaeT U GopMyIHpYyeT YueOHYI0 IpoOaeMy Moa PYKOBOJICTBOM yUUTEIS;
CTaBHUT 11eJIb JIEATEIbHOCTH Ha OCHOBE MTOCTABJICHHOM MPOOJIEMBI U MpeIaraeT HECKOIbKO CIIOCOOO0B €€ TIOCTUKEHHUS;
CaMOCTOSITENIbHO aHAJIU3UPYET YCIOBHSI TOCTHXKEHUS 1IEJIM HAa OCHOBE YU€ETa BBIICJICHHBIX YUUTENIEM OPUEHTHPOB JEHCTBHS B HOBOM Y4eOHOM

MarepHaie;

IJTAHUPYET PECYPCHI 11 JOCTUKEHHUS LETH;
Ha3bIBaCT TPYAHOCTH, C KOTOPHIMHU CTOJKHYJICS TIPY PEUICHUH 3aJ1a4uH, U TMpeJyIaraeT MyTH X MPeoI0IeHus/ n30eranus B JanbHEHIIeH

ACATCIIBHOCTH.

BLI]’[yCKHI/IK IOJYYHUT BO3MOKHOCTb HAYYUTHCA:



CaMOCTOSITETbHO CTAaBUTh HOBBIE YUeOHBIC 1IeH U 3aaun. CaMOCTOATEIHHO CTPOUTH )KU3HEHHBIE TUIAHBI BO BPEMEHHOU MEPCIIEKTUBE. TIPU
TUTAHUPOBAHUH JIOCTHIKEHUS TIeJIeH CaMOCTOSITENTbHO U aJICKBATHO YUUTHIBATH YCIIOBUS U CPEACTBA X JOCTHKCHUS. BBIIENSATH allbTepHATHUBHBIE
CHIOCOOBI IOCTHKEHUS 11eNIH U BIOUpaTh HanOomee 3 PeKTUBHBIN crtoco0. AJIEKBATHO OIEHUBATH CBOM BO3MOXHOCTH JIOCTKCHUS 1EIH
OTpeIeIEHHON CIIOKHOCTH B Pa3IMYHBIX Cepax CaMOCTOATEIbHON eI TeIbHOCTH.

Ilo3naeamenvnvie YY/[:

® . AaHAIM3MPOBATH, CPABHUBATH, KJIacCU(PUIIMPOBATh U 000011aTh (PAKTHI U ABJICHUS. BBIABIATH NIPUUUHBI U CIEICTBHS IPOCTHIX
SIBJICHUH.

® 0OCYUIECTBJISATH CPAaBHEHHE, KIIACCH(PHUKAIINIO, CAMOCTOSITEIbHO BEIOMPAsi OCHOBAHUS U KPUTEPUH JUTS YKa3aHHBIX JJOTHYECKHIX
oIeparui;

® CTPOMTH JIOTUYECKOE PACCYXKACHHE, BKIIIOUAIOLIEE YCTAHOBIEHUE IPUUMHHO-CIIEICTBEHHBIX CBSI3EH.

® €03JaBaTh CXEMaTUYECKHE MOJIEJIU C BbIIEJICHUEM CYIIECTBEHHbBIX XapaKTEPUCTUK OOBEKTA.

® COCTABJATH TE€3UCHI, PA3JIMYHbIE BUbI INIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

¢ mnpeodpa3oBbIBATH NHPOPMAIUIO U3 OJTHOTO BUAA B APYroH (Tabiuily B TEKCT U Mp.).

® yMeTb ONpPEIENSITh BO3MOXKHbIE ICTOYHUKU HEOOXOAUMBIX CBEJICHUI, TPONU3BOINUTH MOUCK HH(OPMaLIMY, aHAJIM3UPOBATh U OLIEHUBATH
€€ JJOCTOBEPHOCTH

® OCYILIECTBISET paclIMpEeHHbIN MOUCK MH(OPMAIMH C HCITIOJIb30BaHHEM pecypcoB 6ubnmuoTek u MutepHera;

® CuUuTHIBaeT MH(OPMAIHIO, IPECTABICHHYIO C HCIOJIb30BAHNEM paHee HEM3BECTHBIX 3HAKOB (CUMBOJIOB) IIPH HATMYUH UCTOYHHKA,
COJIEPIKAIIETO UX TOJKOBAHUE;

® CO37aeT MOJIETH U CXEMBI JJIsl PEeLeHUs 3aay;

® [IEPEBOJUT CIOKHYIO M0 COCTaBY MH(POPMAIUIO U3 IpaUuecKOro Wik CUMBOJILHOTO MPEACTABIECHUS B TEKCT U HA000POT;

® YCTaHABIIMBAET B3aUMOCBS3b OMUCAHHBIX B TEKCTE COOBITUH, SIBIICHUI, IPOLIECCOB;

® Yy4acTBYET B IPOEKTHO- UCCIIE0BATEIBCKOM IEATETbHOCTH. TPOBOIUT HAOIIOACHNE M SKCIIEPUMEHT O] PyKOBOJICTBOM YUHUTEIIS.
OCYIIECTBISET BbIOOP Hanbosee 3(h(heKTUBHBIX CIIOCOOOB PEIICHNUs 33a4 B 3aBUCUMOCTH OT KOHKPETHBIX yCIOBUH;

® JacT ONPCACICHUC ITOHATHAM, YCTAHABIMBACT MIPUYNHHO-CJICACTBCHHBIC CBA3H,



e 0000111aeT MOHATUS — OCYILECTBISET JIOTHYECKYIO OINEPAIIO Mepexoia OT BUAOBBIX IPU3HAKOB K POJAOBOMY MOHSITHIO, OT MOHATHUS C
MEHBIIUM 00BEMOM K ITOHITHUIO ¢ OOILIINM 00BEMOM;

® OCYIICCTBIISICT CPABHEHUE, CEPUAIUIO U KIACCH(PHUKAINIO, CAMOCTOSTEIHLHO BEIOMpAsi OCHOBAHUS M KPUTEPHUH JUTSI YKa3aHHBIX
JIOTUYECKHUX OMepaiuii;

® CTPOUT KJaccu(PHUKAIMIO HA OCHOBE TUXOTOMHUYECKOTO JIeJICHHsI (Ha OCHOBE OTPHIIAHMS). CTPOHT JIOTHYECKOE PacCykKICHHUE,
BKJTIOYAIOIIEE YCTAHOBIICHUE TIPUIMHHO-CIICJICTBEHHBIX CBS3EH;

® OOBSCHSCT SBJICHHUSI, TPOIIECCHI, CBS3H U OTHOIICHHUS, BBISIBIISICMBIE B XO/IC UCCIICIOBAHMUS;

® 3HAET OCHOBBI YCBAUBAIOILETO YTEHUSI YMEET CTPYKTYPUPOBATh TEKCTHI (BBIAETSET II1aBHOE U BTOPOCTEIIEHHOE, TTIABHYIO UICI0 TEKCTa,
BBICTPAWBACT MOCIICIOBATEIIBHOCTh OMMCHIBAEMBIX COOBITHI ), 3HAET OCHOBBI 03HAKOMUTEIIEHOTO YTEHUS; TIOCIIEI0BATEIIBHOCTh OITMCHIBAEMBIX
COOBITHIA) - CTABUTH NIPOOJIEMY, ApPTYMEHTHPOBATh €€ aKTyalIbHOCTb.

® CaMOCTOSITENIbHO MPOBOJIUTH UCCIIEOBAHNE HA OCHOBE MPUMEHEHHUS METOI0B HAOIIOACHUS U DKCIIEPUMEHTA;

KommyHukarusubie YY/:
CaMOCTOSTEIbHO OPTaHU30BBIBATH YUEOHOE B3AUMOICHCTBHE B TPYyIIIC (OMPEACNIATh 00IINE EeTH, PacIPeIeNIATh POJIH, TOTOBAPUBATHCS IPYT C
JPYTOM U T.1.)

e CcoOII0aeT HOPMBI IMYOJIUYHOM PeUr U PeriiaMeHT B MOHOJIOTE U IUCKYCCHUU;

® TI0JIb3YeTCS a/IeKBAaTHBIMU PEUEBBIMH KIIUIIIE B MOHOJIOTE (TTyOJIMYHOM BBICTYIUICHHH ), AUATIOTE, TUCKYCCHH,

e (QopMynupyeT COOCTBEHHOE MHEHUE U TTO3UIINIO, APTYMEHTHPYET HX;

® KOOPJIUHHUPYET CBOIO MO3HUITUIO C TIO3HIIMSIMY IMTAPTHEPOB B COTPYAHHUECTBE TIPH BEIPAOOTKE OOIIETO;

® yCTaHABIMBAET M CPABHUBAET Pa3HbIC TOUKHU 3PEHHUSI, IPEK/IE UeM MPUHUMATh PELICHUS U JIeNaTh BEIOOD; CIIOPUT U OTCTAUBAET CBOIO
MTO3UITUIO HE BPAXKACOHBIM TSI ONTIOHEHTOB 00pa30M;

® OCYIIECTBISICT B3aUMHBII KOHTPOIb M OKAa3bIBAET B COTPYIHUYECTBE HEOOXOAUMYIO B3aUMOTIOMOIIIb. OPTaHU30BBIBAET U TIAHUPYET
y4eOHOe COTPYIHUYECTBO C YUUTETIEM B CBEPCTHUKAMHU;

e ompeeIseT e U QYHKIIUH YIaCTHUKOB, CIIOCOOBI B3aNMO/ICHCTBHS,

® [UIAHUPYET 00IIHE CIIOCOOBI PabOTHI;

e ymeeT paboTaTh B rpymIe — yCTaHaBIMBAaeT paboune OTHOIICHHs, 3()(HEKTUBHO COTPYTHUYAET U CIIOCOOCTBYET MPOTYKTUBHOM
KOOTIepaIuH;

® UHTETPUPYETCS B TPYIITY CBEPCTHUKOB M CTPOUT MPOAYKTUBHOE B3aUMO/ICHCTBHE CO CBEPCTHUKAMU U B3POCIBIMU;

® VUYUTHIBACT Pa3HbIc MHECHUS U MHTEPECHI U OOOCHOBBIBATH COOCTBEHHYIO MO3HUIIUIO;



IIpeamernsblie pesyiabTarsl( POII O00)

155.5.7.1. K xonuy o6yuenus B 8 kinacce y o6yqaromerocst 6yay chopMUpOBaHbI CIENYIOMINE IPEAMETHBIE PE3YIILTATHI 110 XMMHUH:

PaCKphIBATh CMBICJI OCHOBHBIX XMMUYECKHX TIOHATHUIA: aTOM, MOJIEKYJ1a, XMMUYECKHI SJIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECH
(OtHOpPOHASL ¥ HEOHOPOJIHAS), BAIEHTHOCTb, OTHOCHTEbHAs aTOMHAs M MOJEKYJISPHAs Macca, KOJUYECTBO BELIECTBA, MOJb, MOJISPHAs Macca,
MaccoBas JIOJIs XUMHUYECKOTO DJIEMEHTA B COEIMHEHHMH, MOJAPHBIA 00BEM, OKCHJI, KUCIOTA, OCHOBAHME, COJIb, JIEKTPOOTPULIATENBHOCTD, CTENEHD
OKMCJICHMSI, XMMUYECKasi PeaKlys, KIacCU(pUKAIUs PEaKIUii: peakiuy COeIMHEHHs], PeaKli Pa3IoKeHUs, PEeaklluy 3aMelleHus, Peakiud 00MeHa,
5K30- M DHJOTEPMHYECKHE DEAKIUH, TEIUIOBOH >((EKT peakium, sApo aToMa, >JIEKTPOHHBIH CJIOM aToMa, aToMHas OpOMTalb, PajHyCc aTtoMa,
XMMHUYECKas CBSA3b, MOJISPHAS ¥ HEMOJAPHAs KOBAJEHTHAs CBA3b, HOHHAS CBA3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBas J0Js BEMIECTBA (IIPOLIEHTHAs
KOHIIEHTpPAIKs) B PACTBOPE;

WLTIOCTPHPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHMYECKUX TIOHATUI 1 TIPUMEHATH 3TH TOHATHS IPU ONMCAHUN BEIECTB M MX NPEBPALICHHIA;

MCIIONB30BaTh XUMHYECKYI0 CUMBOJIMKY JUIS COCTABJIEHHs (JOPMYJI BEIIECTB M yPABHEHUH XMMHYECKUX PEaKIIHii;

ONpENENATh BAICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHHSAX, CTENEHb OKHCIEHHS JJIEMEHTOB B OWHAPHBIX COEIMHEHHSX,
TIPUHAIEKHOCTh BEIIECTB K ONPENENEHHOMY KIIACCy COSAMHEHMH 1o (hopMysIaM, BUL XUMHYECKOMN CBsA3M (KOBAJEHTHAS M MOHHAS) B HEOPTaHHY €CKHX
COE/IMHEHMSX;

packpbiBaTh cMbicn Ilepuomudeckoro 3akona J[.M. MenjeneeBa: JeMOHCTPUPOBaTh TIOHUMAHUE TMEPUOJIUYECKOH 3aBUCUMOCTH CBOWCTB
XMMHYECKUX DJIEMEHTOB OT MX IIOJIOKEHHS B IlepHMOMYEcKoll cHMCTeMe, 3aKOHOB COXPAHEHHs MAacchl BENIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-

MOJICKYJISIPDHOTI'O YYCHUS, 3dKOHA ABoraz[po, OIMMCBIBATH U XaPAKTCPU30BATH Ta6J'II/I‘-IHy10 (pOpMy HCpHOI{H‘-ICCKOﬁ CUCTCMBI XUMHUYCCKHUX J3JICMCHTOB!



paziMyaTh MOHTHUS «TJaBHas moarpymmna (A-rpymma)» u «odouynas nmoarpymmna (b-rpymnmna)y, Mansie 1 O0JIbILIIE TEPUOIbI, COOTHOCHTH 0003HAYCHUS,
KOTOpble umeroTcs B Tabnuue «llepuoanyeckas cucrema XMMHUYECKHX 3reMeHTOB J[.J. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sApa, 00LIee YUCII0 3JIEKTPOHOB U PacpeAeIeHUE UX IO 3JIEKTPOHHBIM CII05M);

KJaccu(puIpoBaTh XUMHUYECKHE IEMEHTHI, HEOpPraHUYECKHE BELIECTBA,

XUMHAYECKHE PEAKIUH (10 YHCITY ¥ COCTABY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEILIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEILIECTB PA3IMUHBIX KIACCOB, MOATBEPXKIasi  ONUCAHUE npuMepamu
MOJIEKYJIIPHBIX YPaBHEHHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLuii;

IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH NMPOTEKAHMSI XUMUYECKHUX IPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIUHCIISTH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJI0 XMMHMUYECKOTO 3JIeMEHTa Mo Qopmyse
COEIMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, IPOBOAUTDH PACUETHI IO YPABHEHUIO XUMUYECKOW peaKIuy;

IPUMEHSTh OCHOBHBIE OIEpallMM MBICIUTEIBHON JEATENbHOCTH - aHajJUu3 M CHUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTEMaTU3alUIo,
KJIAaCCU(UKALIMIO, BBISIBJICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M - JJI U3y4€HUS CBOWCTB BEIIECTB M XUMHUYECKUX PEaKIUil, €CTECTBEHHO-HAy4YHbIE
METO/Ibl TI03HAHUS - HAOII0IeHNE, U3MEPEHNE, MOJIEIUPOBAHKE, SKCIIEPUMEHT (pealbHbIN U MBICICHHBIH);

CJIeI0BaTh MPaBUJIaM IOJIb30BAHUSI XUMUYECKOM MOCY 101 U 1a00paTOpHBIM 000pYyIOBaHUEM, a TaKXKe IIPaBUiiaM 0OpallleHus C BEIIeCTBaMHU B
COOTBETCTBUHM C HMHCTPYKLIHUSMH IO BBIMOJHEHHUIO J1a0OPATOPHBIX XMMUYECKHUX OIBITOB IO TMOJYYEHHIO M COOMpaHMIO Ta3000pa3HBIX BEIIECTB
(Bomopoaa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPEAeNEHHON MAaccOBOHM Joyell pacTBOPEHHOTO BELIECTBA, MJIAHUPOBATH U NPOBOAUTH

XUMHUYCCKUEC OSKCIICPUMCHTEBI 110 PACIIO3HABAHUIO PACTBOPOB 1Iea049ed U KUCIOT ¢ IMOMOIIBIO HHIANKAaTOPOB (HaKMy'C, (I)CHOJ](pTaJ'ICI/IH, MCTUJIOPAHK U



Apyrue).

PaGouas mporpamma nmoctpoeHa Ha OCHOBE KOHIIEHTPUUYECKOTO MOJAX0Aa. ITO TOCTUTAETCS MyTEM BBIWICHEHUS AUIAKTUYECKON eTUHUIIBI —
XHUMHYECKOTO 3JICMEHTA - U TAJIbHEHIIIEM YCIIO)KHEHUU U PACIIIMPEHHUH €€: 3]IECh TAKOBBIMHU BBICTYMAIOT (POPMBI CYIIECTBOBAaHUS (CBOOOIHBIC aTOMBI,
MPOCTHIC U CIIOKHBIC BEIIECTBA). B mporpaMMe y4uThIBaeTCS peain3aiis MeKIMpeaMeTHBIX CBs3eil ¢ KypcoM ¢u3uku (7 kiacc) u ouonoruu (6-7
KJIACChI), TI€ JaeTCsl 3HAKOMCTBO CO CTPOSHHEM aTOMa, XUMHUYECKOW OpraHu3aIfeil KJIeTKH 1 IporeccaMu 0OMeHa BEIIEeCTB.

OcHoBHOIi (popMoOii oOpraHu3anuu y4eOHOro npoiecca siBasieTcsl KJIIaCCHO-ypOYHasi cuctemMa. B kauecTBe JOMOJHUTEIBHBIX (DOPM OpraHU3aluu
00pa30BaTENHLHOTO MPOIIECCa UCTIONB3YETCS CHCTEMA KOHCYIBTAIIMOHHON MTOIICPIKKH, WHANBUIYAILHBIX 3aHATAN, CAMOCTOSTeIbHAS paboTa
YYaIuXcs ¢ UCTIOIB30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA.

[Ipeobnanatomieit popmMoii KOHTPOIISI BHICTYIAIOT MUCEMEHHBIN (CAaMOCTOATENbHBIE U KOHTPOJIbHBIE pabOThI) M YCTHBIN ompoc (codeceaoBaHue),
TECTUPOBaHUE.



Conep:xanue yueOHOro npeamera.
Pa3nen 1. HauanbHble NOHATHSA M 3aKOHBI XUMHUMH. (20 yacoB)

Tena u BemecTBa. CBoIiCTBa BEIIECTB. JTalOHHBIE (PU3MUECKHUE CBOICTBA BELIECTB. Marepuaia U MarepuajioBeieHue. Posib XMMHUM B KU3HU
coBpeMeHHoro obuiectBa. OTHOLIEHHE O0IIECTBA K XUMHHU.: XeMO(DUIIUS U XeMOpoOUsL.

Metoap! n3yuenust xumun. Habmonenue. Dxcniepument. MojenupoBanue. Mojienu MaTepualibHbIE U 3HAKOBBIE WM CUMBOJIBHBIE.

I'a3bl. XKuaxoctu. TBepabie BemiecTBa. B3anMHuble epexoabl MeX/1y arperaTHbIMU COCTOSIHUSIMH BELIECTBA: BO3TOHKA (CyOsMMaIus) u
necyOirManus, KOHASHcalus U UCTIapeHue, KpUCTaJIIN3alus U IJIaBJICHUE.

®dusnueckue spiaeHus. YucTole BeniecTBa U cMecu. ['oMoreHHsle u rereporeHHsle cMecu. CMecu razoo0pasHele, )XuaKue, Teepasie. Crocoosl
pas3zeneHns CMeceii: TIeperoHKa Witk TUCTUIUIAUS, OTCTauBaHue, GUIbTPOBAaHKUE, KPUCTAILIM3AINSA, BhIapuBaHue. Xpomarorpadus. [Ipumenenne
3THUX CIIOCOOOB B JIAOOPATOPHON MPAKTUKE, HA MPOU3BOJCTBE U B OBITY.

XuMuyeckue 37eMeHTbl. ATOM U MoJIeKyJibl. [IpocThie U cinoxHbIe BemecTBa. AJIOTpONHs Ha IpuMepe Kucnopoaa. OCHOBHBIE OJIOKEHUS
aTOMHO-MOJIEKYJIIpHOrO yueHus. MoHbl. BemecTBa MOJIEKyYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHS.

3Haku (CHMBOJIbI) XUMHUYECKUX 3J1€MEHTOB. MIHpopMaIus, KOTOpYIo HECYT 3HaKH XMMHUYECKHUX 3JIEMEHTOB. DTUMOJIOTHS Ha3BaHUI HEKOTOPBIX
xuMudeckux 3nemenToB. [ICXD J[.1. MenneneeBa: KOpOTKOIIEPUOIHBINA U JUTMHHONIEPUOAHBIN BapuaHThl. [leproas! u rpymnmnsl. ['aBHas u no6ouHas
noarpynnsl. OTHOCUTENbHASI aTOMHAs Macca.

Xumnueckue Gopmyisl. Maaekcsl 1 koadduuuents. OTHOCUTENbHAsE MOJIEKYJIsipHas Macca. MaccoBas 0151 XMMUUYECKOTO AJIEMEHTa B
coenquHeHnu. MHdopmaiys, KOTopyro HECyT XUMUYeCKHe (hopMyIIbl.

BanentHocTh. CTpykTypHBIE (hOpMysIbl. XUMUYECKHE JIEMEHTHI ¢ IOCTOSHHOM U MepeMEHHON BalleHTHOCThIO. BBIBOJT ()OpMYIIBI COeTMHEHUS 1O
BajieHTHOCTH. OnipesiesieHNe BAJIEGHTHOCTH XUMHUYECKOT0 3JIeMeHTa 1o Gopmysie BemecTBa. CocTaBlieHne Ha3BaHUN COETMHEHHM, COCTOSIIIMX U3 BYX
XUMHUYECKHX 3JIEMEHTOB, 110 BAJIECHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTABA BEILIECTB.

XHAMHUYECKHUE peakuuu. PeareHTsl 1 MpOyKThl peakuuu. [Ipu3Haku XUMUYECKUX peakuyii. Y CII0BUS UX MPOTEKAHMS U NpeKpaleHns. Peaknun
ropeHus. DK30TEpPMUYECKHAE U SHAOTEPMUYECKHUE PEAKIIH.

3aKOoH COXpaHEeHHUs1 Macchl BellecTB. XUMU4Yeckre ypaBHeHHs. CocTaBlIeHne XUMHUYECKUX ypaBHeHUH. MHpopMalins, KOTOpyro HeceT XMMUYEeCKOoe
YpaBHEHUE.

Knaccugukaius XuMHUecKuX peakiuii o COCTaBy M YUCIY PEareHTOB U MPOAYKTOB. THUITbI XUMHUYECKUX peakuuil. Peakuuu coenuHeHus,
paszioxeHusi, oOMeHa, 3amenieHus. Karanuzaropsl U kataaus.

JdemMoHcTpanuu.

e KouteKIuu MaTepralioB U U3JI€IUN U3 HUX.



Mogenu, ucnosb3yeMble Ha ypoKax (PU3MKH, OMOJIOTUH U Teorpaduu.

OOBemMHBIE U MIAPOCTEPIKHEBBIE MOJICIM HEKOTOPBIX XUMHUUECKUX BEIIECTB.

Mognenu KpUCTaNINYECKUX PELIETOK.

CoOupanue npudopa ass MoJIyuyeHHsl ra30B U IPOBEpPKa €ro Ha FTePMETUYHOCTbD.
Bosronka cyxoro npaa, iofa nin HapTaauHA.

ArperaTHbl€ COCTOSTHUS BOJIBI.

Pa3nenenue 1ByX HECMEIIMBAIOIIMUXCS )KUIKOCTEN € TOMOLIBIO ACIUTEIBHON BOPOHKH.
VYcranoBka i1 pUIBTPOBaHUS U €ro paboTa.

VYcTaHoBKa /17151 BBITApUBaHUS U €ro padboTa.

Paznenenue kpacsiero BeuecTsa omacTepa ¢ IOMOIIbI0 OyMaXKHON XpoMaTorpapuu.
Mogenu aquIoTpONHbIX MOAU(UKALKEI YTIIepoia U Cephbl.

Hoprpers M.51. Bepuemuyca u J|.1. Menzeneesa.

Koportkonepuoausiii u jymnHHonepuoAnbii Bapuantel [ICXD JI.1. Menneneesa.
KoHcTpynpoBanue mapocTep:KHEBBIX MOAEIEH.

Amnmnapar Kunma.

Paznosxenue 6uxpomara aMMOHWUSI.

B3aumMozeincTBue CONAHON KUCIIOTHI C LIMHKOM.

[Tonmy4yenue rugpokcuia Meau (2) U ero pas3iokeHue MpyU HarpeBaHUU.

JlaGopaTopHbIe ONBITHI.

1.

© N~ WD

O3HakOMJIEHHE ¢ KOJUIEKIIHEeN 1a00paTOpHOM MOCYbI.

[TpoBepka mpubopa AJis MOTyUEHUS Ta30B HA TEPMETUYHOCTb.

[IpuroroBneHne reTepOreHHON CMECH IMTOPOIIIKOB CEPHI M JKeJIe3a U UX Pa3felICHHE.
B3anmogeiicTBre pacTBOpOB XJIOpHIa HATPUS U HUTpaTa cepedpa.

[Tonyuyenue ruapokcuia Mmeau (2) U ero B3aMMOJICHCTBHE C CEPHOM KUCTOTOM.

B3aumMogeiicTBue pacTBopa cobl ¢ KUCIOTOM.

[IpoBepka 3aKoHa COXpaHEHUSI MACChI BEIIECTB Ha MPUMEPE B3aUMOICUCTBUS MIEIOYH U KUCIIOTHI.
Paznosxenune nepokcuaa BO0pO/1a C MTOMOLIBIO OKCHIa MapraHia (4).



9. 3ameuicHUe KeIe30M MEIH B MEJHOM KYIOpoOce.

IIpakTuyeckue padoTshl.
1. 3makoMmcTBO c JlabopaTopHBIM 000pyaoBaHueM. [IpaBuiia TeXHUKH 0€30TIACHOCTH MU paboTe B kKaOuHeTe XxuMuu. HekoTopeie BUIbI paboT.

2. AHanu3 1o4YBbl.

Pasznen 2. Baxkneiimmue NpEeaACTABUTEC/IN HCOPraHUNYECCKUX BEIECTB. KoaundyecTBeHHBbIE€ OTHOIIEHNS B XMMHH. (18 qacon)

Cocras Bo3ayxa. [Tonsite 06 00eMHOI JT0JIe KOMIIOHEHTA MPUPOTHON Tra30BOM CMECH — BO3ayXa. PacueT oObeMa KOMIIOHEHTA T'a30BOM CMECH
o ero 00bEMHOH J10J1e ¥ HA00OPOT.

Kucnopon. O30m. [Tonyuenue kucnopona. Codupanue u pacro3HaBaHUE KHCI0po1a. XUMHUECKHE CBOMCTBA KUCIIOPOa: B3aUMOJICHCTBUE C
MeTaJlJlaMH, HeMEeTaJlJIaMU U CIIOKHBIMH BetecTBaMu. [Ipumenenue kucnopoaa. KpyroBopot kucioposaa B mpupoe.

Oxcunpl. O6pa3zoBaHue Ha3BaHHU OKCHIIOB 10 UX popmynam. CocraBnenue GopMys OKCHAOB 10 HazBaHMIM. [IpeacraBuTenn OKCHUI0B: BOJA,
YTJIEKUCIBIN Ta3, HerameHasi H3BeCTb.

BO[[OpOI[ B IIpHUPOAC. duznyeckre 1 XUMHUYECKHE CBOIICTBA BOOOpOJAA, €TI0 MOJYUCHUC U IIPUMCHCHUC.

Kucnotsl, ux cocraB u knaccudukanus. Muruburopsl. Tabnuna pactBopumocTr. CossiHas U cepHasi KUCJIOThI, UX CBOMCTBA U IPUMEHEHHE.

Counu, ux coctaB U Ha3BaHus. PacTBopuMocCTb coneld B Bozie. [IpencraButenu coneit: XJiopu HaTpusi, KapOoHaT HaTpusi, pocdaT KanbLus.

[TocTostnuas ABoraapo. KonnuectBo Bemectsa. Monb. MonsipHas macca. KpaTHble eMHULIBI N3MEPEHUS KOJMYECTBA BEUIECTBA — MUJUIMMOJIb U
KHJIOMOJIb, MUJIJIUMOJISApHAA U KUJIOMOJISIPHAsA MaCChbl BEIICCTB.

PacueTsl ¢ nCcoab30BaHNEM HOHITHI «KOJIMYECTBO BELIECTBA», «MOJISIPHASI Maccay, «IOCTOSIHHAsE ABOTapo.

3axoH ABorajipo. MomsipHblii 00beM razoo0pa3HbIX BemecTB. OTHOCUTENbHAS IJIOTHOCTh OJHOIO T'a3a 10 IPYyroMy.

. KpaTHble equHUIIBI M3MEPEHHUs KOTHYECTBA BEIIECTBA —MILTUMOJISIPHBINA U KUJIOMOJIIPHBIA 00BEMBI Ta30B.

Pacuyers! ¢ nconb30BaHUEM MOHATHH «KOJMYECTBO BELIECTBA», «MOJIIPHAS Maccay, «MOJIIPHbIA 00BEM Tra30B», «4UCI0 ABOTapo».

I'uapocdepa. KpyroBopoT Boas! B pupojie. Puzndeckne 1 XMMUYECKHE CBOMCTBA BOJIbI: B3aUMOJICHICTBHE C OKCHAAMHU.

OcHoBaHus, ux coctaB. PacTBopuMocTh OCHOBaHUH B BoJie. MI3MeHeHHe OKpacku MHANKATOPOB B IIeJI0YHOM cpene. [IpencraBurenu menouei:
TUAPOKCH]IBI HATPHUSL, KU U KaJIbIHU.

PacTBopuTens u pactBopeHHoe BeniectBo. PactBopsl. PactBopenue. ['mapaTtel. MaccoBast 107151 paCTBOPEHHOTO BellleCTBa. PacueTsl, CBSI3aHHBIE C
HCII0JIb30BAaHNEM IIOHATHUS»MACCOBAs OISl PACTBOPEHHOIO BELIECTBAY.

JdemMoHcTpanuu.
e [lomydyeHue kucioposa pa3aoxKeHUEM IIepMaHraHaTa Kajlus U epOKCUa BOIOPOIa.

L C06I/IpaHI/Ie METOAOM BBITCCHCHUSA BO3aYyXa U BOJBI.



e PacnosHaBaHue Kuciaoposa.

e Topenue maruus, xxenesa, yris cepsl u pochopa B Kuciopoe.
e Kosekuus OKCUI0B.

e [lonyuenue, cobupanue, pacro3HaBaHue BOJIOPO/A.

e ['opeHue Bomopoa.

e B3saumozneiicTBre BOAOPOAA C OKCUIOM MEJIH.

e Komnekius MUHEpaIbHBIX KHCIIOT.

e [IpaBuio pa3baBieHus: CEpHOIN KUCIOTHI.

e Kosmeknus conen.

e Tabnuua pacTBOPUMOCTH OCHOBaHHI, KHCIIOT U COJIEH B BOJIE.
e Hekoropble MeTabl, HEMETAIIbI U COSTUHEHUS KOIMYECTBOM BelIecTBa B 1 MOJIb.
e Kosekus 0OCHOBaHUH.

JlaGopaTopHble ONBITHI.
10. ITomyTHeHUE N3BECTKOBOI BOJIBI IIPH MPOIYCKAHUU YTIIEKHCIOTO ra3a.

11. TTomy4enue BOAOPOJa B3aUMOICHCTBUEM ITUHKA U COJISTHOM KHCIIOTHI.

12. Pacno3HaBaHue KUCIOT UHAUKATOPAMH.

13. M3meHeHHe OKpacku HHIMKATOPOB B IIETOYHOM cpefie.

14. O3zHakomiieHHE C MpenaparamMy JOMalTHEH WK MIKOJbHON anTe4YKH — paCTBOpaMH NEPOKCHAA BOJIOPOJIa, CTUPTOBOM HACTOMKHU Hoda U
HAILIATBIPHOTO CIHPTA.

IIpakTnyeckue padoTsbl.
3. Tomyuenne, cobupanme U pacrlio3HaBaHUE KHCIOPOA.

4. Tlomyuenue, cobupaHue 1 pacro3HaBaHHE BOJAOPO/A.
5. IlpuroroBieHue pacTBOPOB COJIEH C UX 3aJJaHHOI MaccoBoOil oJeil.



Pa3nen 3. OcHOBHBIE KJIacChl HEOPraHU4ecKux coeauHennii. (10 yacon)

O0600menue cBeeHn 00 OKCHaax, X KiaccupuKaIuy, Ha3BaHUIX U cBoMcTBax. CriocoObl MOJIYYeHHUST OKCHIOB.

OcHoBaHus, UX KiIaccuuKaIys, Ha3BaHUS U CBOMCTBA. B3auMoIeicTBUE C KUCIOTaMH, KHCJIOTHBIMU OKCHUJIaMHU U COJIIMH. Pa3iokeHue
HEPAaCcTBOPUMBIX OCHOBaHMM. CIIOCOOBI MOTY4YEeHUs OCHOBAHUH.

Kucnotsl, ux knaccudukanus u Ha3BaHus. OO0IIMe XUMHYECKUE CBOMCTBA KUCIIOT. B3anMoielicTBHE KUCIIOT ¢ METaNIaMH. DJIEKTPOXUMUYSCKUMA
Al HANPsDKEHUHA METaJUIOB. B3anMoaencTBUE KUCIOT ¢ OKCUAAMU METAIUIOB. B3anMoI€MCTBHE KUCIIOT ¢ OCHOBAHUSIMH — PEAKLIUSI HEUTPATU3ALU K.
BiaumopeiictBue Kuciot ¢ cossiMu. [lomyuenne 6eCKUCIOPOIHBIX U KACIOPOICOISPKAIINX KHCIIOT.

Counn, ux kiaccuuKanus U CBOMCTBA. B3anMoeiicTBre coeli ¢ MeTalulaMu, OCOOCHHOCTH 3THUX peakiuid. BzanMoaecTBre COIeH C COSIMH.

['enernueckue psapl MeTaia U HeMetaiuia. ['eHeTnueckas CBA3b MEKY KJIacCCaMU HEOPraHUYECKUX BEILECTB.

JlaGopaTopHble ONBITHI.
15. B3aumoeiicTBue OKCcH/Ia KaJIbIUs C BOJOM.
16. [ToMmyTHEHNE U3BECTKOBOW BOJIBI.
17. Peakuus HeWTpalin3alum.
18. INony4yenne TuapoKcHIa Meau (2) ¥ ero B3auMOJICHCTBHE C KHCIOTOM.
19. Paznoxenne rugpokcuia Mean (2) mpu HarpeBaHUH.
20. B3anmopeiicTBre KUCIOT ¢ METaJUIAMH.
21. BzauMoeicTBHE KUCIIOT C COJISIMH.
22. O3HaKOMJICHHUE C KOJUICKITUEH COMEeH.
23. B3aumoseiicTBue cynbdaTa Meau (2) ¢ xKeae30M.
24. BzauMoielicTBHE COJIEH C CONISIMH.
25. T'eHeTnueckas CBA3b Ha MPUMEPE COCTUHEHUI METH.

IIpakTH4eckune padoTHI.
6. PemeHune sKcriepuMEHTATBHBIX 33]1a4.



Paznea 4. [lepuoguueckuii 3axon u [lepunoauveckas cucrema xumudeckux j1eMenToB (113 u IICXI) /I.U. MenaeseeBa u crpoeHue aroma. (8
4acoB)

EcTecTBeHHBIE ceMeliCTBa XMMHYECKHUX 3JIEMEHTOB: MIEIIOYHBIE U IEJIOYHO3EMEIbHBIC METAIIIBI, TaJIOTEHBI, MHEPTHBIC Ta3bl. AM(OTEPHOCTD.
AmMdoTepHbIe OKCUIBI U TUIPOKCH IbI. KOMITIeKCHBIE COMu.

Otkpsitue .M. Menneneessim 113 u cozpanue um ICXD.

AToMBI Kak (popma CyIIecTBOBaHUSI XUMUYECKUX 31eMeHTOB. OCHOBHBIE CBEJICHUSI O CTPOSHUU aTOMOB. [loka3aTenbCcTBa CII0KHOCTU CTPOCHUS
atoMoB. OmbITel Pesepdopa. [lnanerapHas Moienb CTPOCHUS aTOMOB.

CocraB aTOMHBIX s11ep: IPOTOHBI, HEUTPOHBL. OTHOCUTENbHAS aTOMHAs Macca. B3auMoCBs3b NOHATHI «IIPOTOH», «HEUTPOHY, KOTHOCUTEIIbHAS
aTOMHAasl Macca.

MukpoMup. DJIEKTPOHBL. CTPOEHUE ANEKTPOHHBIX YPOBHEN aTOMOB XUMHUYECKHUX 3JIEMEHTOB

NoNe 1-20. [TonsiTue 0 3aBEpIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. dusnueckuii cmbica cuMmBoauku [lepuoanueckoit cucrembl. CoBpemeHHast popmynuposka [13. FIsmMeHeHs CBOWCTB JIEMEHTOB B
MepHOaxX U TPYIIax, Kak QyHKIUS CTPOCHHS SJICKTPOHHBIX 000JI0YEK aTOMOB.

XapaKTepuCTHUKa 3JIEMEHTAa-MeTallla U 3JIEMEHTa-HeMeTaluia 1o ux nojoxenuto B [ICXD /I.1. Menneneesa.

JdeMoHcTpanum.
e Pazmuunsie popmsl Tabu I1C.

e Mopnenuposanue nocrpoenus I1C JI,11. Menneneesa.
e Mojenu aTOMOB XUMHUYECKHUX JIEMEHTOB.

e Monenu aTOMOB 37eMeHTOB 1 — 3 mepuooB.

JlaGopaTopHbIe ONBITHI.
26. [Tomyuenne aMm(pOTEPHOTO THAPOKCHIA U CCIIEIOBAHNE €TO CBOMCTB.

Paszgea 5. Xumunueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. (10 yacos)

I/IOHHaﬂ XUMHUYCCKasd CBA3b. I/IOHI)I, O6paSOBaHHBIe aToOMaMM1 MCTAJIJIOB 1 HCMCTAJIJIIOB. CXGMBI O6pa30BaHI/I$[ I/IOHHOfI CBJSI3U IJIA 6I/IHapHI)IX
coeHeHU. VIOHHBIC KPUCTAITMUECKUE PEIIETKH M (PU3MUYECKIE CBOMCTBA BEIIECTB C 3TUM THIIOM pemieTku. [ToHsaTHe 0 GOpMYyIIbHOM earHuUIIEe
BEIECTBA.



KoBasieHTHast XuMHuUuecKas CBsA3b. JJICKTPOHHBIC U CTPYKTYpHBIC (popmyiibl. KoBaneHnTHas HenomsipHas cBsi3b. CxeMbl 00pa30BaHUs KOBAJICHTHON
CBSI3M JUIsl OWHAPHBIX COeIMHEHUN. MOJIEKYIISIpHBIC U aTOMHBIE KPUCTAJUIMYECKUE PEIICTKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

DIEeKTPOOTPULIATEILHOCT. Psij anekTpoorpuniarenbHocTH. KoBaneHTHas mosisspHas XuMudecKkas cBsi3b. CXeMbl 00pa30BaHUs KOBAJICHTHON
MOJISIPHOM CBSI3U JJ1si OMHAPHBIX COSAMHEHUI. MOJIEKyIsIpHbIE U aTOMHbBIE KPUCTAJUTMYECKUE PEILIETKH, CBOMCTBA BEIIECTB C 3TUM THIIOM PEHIETOK.

Merammueckas XMMUYECKas CBSI3b U METaJUIMYecKasi Kpucrauimmueckas pemerka. CBOMCTBA BEIIECTB ¢ ATUM TUIIOM pelnieTok. Enunas npuposa
XUMHYECKHUX CBSI3CH.

Crenenp okucienus. CpaBHEHHE CTENIEHEH OKUCICHUS U BaJieHTHOCTH. [IpaBuiia pacdera cTereHn OKUCICHUS 10 (opMyaM XUMHUYECKUX
COCIUHCHHI.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIC peakiuu. OmnpeeneHne CTerneHe OKUCISHUS s JIEMEHTOB, 00pa3yroIIHUX BEIIeCTBA Pa3HbIX KIacCOB.
Peakiiuu nonHOro oOMeHa U OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakiinu. CoCcTaBIeHNE YPABHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
METOIOM 3JIEKTPOHHOTO OajaHca.

JdeMoHcTpanum.
e BuneodpparmenTs! u crnaiipl «MloHHAs XUMHYECKas CBA3bY.

e KoJsutekius BemecTs ¢ MOHHOM CBSI3BIO.

e Mojenu HOHHBIX KPUCTANINYECKHUX PEIIECTOK.

e BuneodpparmenTs! u cnaiipl «KoBaieHTHas XUMUYECKas CBSA3bY.

e KoJsutekius BemecTs MOJEKYJISPHOTO U aTOMHOIO CTpOEHUS. Moenn MOJIEKYIIPHBIX U aTOMHBIX KPUCTAJNINYECKUX PEILIETOK.
e (Cuaiigel «Mertamnyeckass XMMHUYECKAs CBSA3b.

e Komneknus «MeTamisl ¥ CILIaBbI»

e B3aumozelCTBHE [IUHKA C CEPHOU U COJISTHOM KUCIIOTOM, XJIOPHJIOM MEMU.

TemaTnyeckoe MIAHHPOBaHHE YPOKOB XUMUH B 8 Kjacce
(68 yacos, 2 yaca B HeeJII0).

Ne Tema KosmmuecTBo yacos KoJu-Bo npakTnueckux Ko0J1-BO KOHTPOJIBHBIX




Pa3nen 1. Havanbuble moHATUS
U 3aKOHBI XUMHU.

20 yacosB

Paznen 2. Bakueiimmue
MPEACTABUTEIN HEOPTAaHUIECKUX
pemiecTB. KommuecTBeHHBIC
OTHOILEHUS B XUMMHU.

18 yacoB

Pasnen 3. OcHOBHEBIE KJIACCHI
HEOPraHMYECKUX COCAMHECHU.

10 yacos

Paznen 4. Ilepuoauyeckuii 3aK0H U
[Tepuoaunueckas cucrema
xuMudeckux eMeHToB (113 u
[ICXD) A.1. Menneneesa u
CTPOCHHE aToMa.

& yacos

Pa3nen 5. XumMnueckas cBSI3b.
OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
peakIuu.

10 yacoB

PesepBHOE Bpems

2 yaca.

Bcero yacos

68 uacos




Ka.ﬂe}mapno-TeMaaneckoe IJIAHUPOBAHHUEC YPOKOB XUMHUHU B 8 kaacce.

Ne Jara
Tema ypoka
IJ1aH Iq)aKT
Hayvajbuble
NOHATHUA XUMHUH
1 BBoausrii unctpykrax no Th npu padote B kabunere xumuu. [Ipeamer 05.09
XUMUU. POJb XMWY B J)KU3HU YEIOBEKA.
2 MeToibl U3y4eHUsT XUMUU 07.09
3 ArperaTHbl€ COCTOSIHUS BELIECTB 12.09
4 Ipakmuueckas paboma Nel. 14.09
«3HaKkomcmeo ¢ 1abopamopubim 06opydosanuem. Ilpasunra mexHuxu
bezonachocmu npu pabome 8 XUMU4eCKOM KaOuHeme.
5 dusnueckue sIBICHUS B XUMUU 19.09
6 Ilpakmuueckas paboma No2. Ananuz nouswi. 21.09
7 ATOMHO-MOJIEKYJIIPHOE yueHUEe. XUMHUECKHUE AIEMEHTBI 25.09
8-9 3HaKku XUMHUYECKHX 311eMeHToB. [leproanyeckas Tabnuua /1.11. Menzneneesa | 28.09, 03.10
10-11 XumMuyeckue popmyIbl. 05.10,17.10
12-13 BanentHOCTB 19.10,24.10
14 Xumunueckue peakinu. IlpusHaky u ycioBus ux NpoTEKaHMUS. 26.10
15-16 3aKOH COXPAHEHUS MAacChl BEIECTB. XUMUYECKHE PEAKIIH. 31.10,2.11
17-18 TUb XUMUYECKUX PEaAKITHA 7.11,9.11
19 [ToBTOpenue u 06061meHue Temol. [IoAroToBKa K KOHTPOJILHOM padoTe. 13.11




20 KonTpoabHas padora Nel «HavajibHble MOHATHS XUMHID) 16.11

Baxuenmmue

npejacran

HEOPraHN4Y€CKUX

BCEIICCTB.

KoanuyecTBeHHBIE

OTHOIIICHUA B

XUMHUH

21 Boznyx u ero cocras. 28.11

22 Kucnopon. 30.11

23 IIpaxmuueckasn paboma No3. Ilonyuenue, cooupanue u pacno3naganue 5.12
KUCI0pooa.

24 Oxkcuppl. 5.12

25 Bonopox. 7.12

26 IIpakmuueckas paboma Ne 4. Ilonyuenue, cobupanue u pacnosnasanue 12.12
800opoda.

27 Kucnotsl 14.12

28 Comn 19.12

29-30 Konuuect BemectBa. MossipHasi Macca BEUIECTBA. 21.12,26.12,

31 Monsipablit 00bE€M Ta30B. 3aKOH ABOTaapo 28.12

32-33 Pemrenne 3amad ¢ NCIIOIB30BaHUEM TTOHITHH «KOJIMYECTBO BEIECTBAY, 9.01,,11.01




«MOJIPpHAA Macca», «MOJ'IHpHI:IfI O6’béM>), «YHCJIO ABoraz[po».

34 Bopa. OcHoBanus. 16.01

35 PactBOpbl. MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA. 18.01

36 Ilpakmuueckas paboma Ne5. [Ipucomosnenue pacmeopos coneli ¢ ux 23.01
3A0AHHOU MACCOBOLL DOJIell.

37 O06001eHre u cucTeMaTu3alys 3HaHui 1o Teme «Baxueimme 25.01
MPEACTAaBUTEIN HEOPTAaHMUECKUX BelIecTB. KoMmuecTBeHHbIE OTHOIIICHNUS B
XUMHUD)

38 KonTtposbnas padora Ne2. «BaxHeiilue npeactaBuTe u 30.01
HeopraHuveckux BeulecTs. KoinuecrBeHHbIE OTHOLIEHUS] B XUMHUM)

OcCHOBHBIE KJIACCHI

HECOPraHn4e€CKUuXx

COCIMHEHHNH

39 Oxcunpl. Kimaccuduxkarus u cBoicTBa. 1.02

40 OcnoBanusi. Ix knaccudukaius u CBOMCTBa. 6.02

41-42 Kucnotsr: knaccudukaius u cBoiicTBa 8.02,13.02

43-44 Comu. Knaccudukanus u cBoicTBa. 15.02

45 I'eneTnueckas CBsA3b MEXIY KJIACCaMU HEOPraHMYECKUX BEILLECTB. 27.02

46 Ipakmuueckasn paboma Ne6. Pewienue s3xcnepumenmanbuuix 3a0ay.

47 O06o001IeHre 1 cucTeMaTH3aIs 3HaHu| 1o TeMe «OCHOBHBIE KJIaCChI

HCOPTaHNYCCKHUX CO@)II/IHGHHf/i))




48 KonTnoasnas padora Ne3. «OcHOBHBIE KJIACChl HEOPTAaHMYECKHX
COoeIUHEHUI»

[Mepuoanuyeckuii

3AKOH "1

nmepuoaniecras

CUCTEMA

XHUMHNYECKUX

aemenToB JI.H.

MeHnpaesieeBa

OKHCcIuTEIBHO-

BOCCTAHOBMUTCJ/IBbHBI

€ peaknuu

49 EcTecTBeHHBIE CeMEHCTBA XMMHUYECKUX JIEMEHTOB. AM(MOTEPHOCTD.

50 OTtkphITHE MEH/IeeeBbIM ITEPUOINYECKOTO 3aKOHA.

51 OCHOBHBIE CBEIEHHUS O CTPOCHHUN aTOMOB

52 CtpoeH#He IEKTPOHHBIX 000JI0U€K aTOMOB XUMHUYECKHUX AJIEMEHTOB 1-20 B
tabmune /.. Menneneena.

53 [Tepuonnueckuii 3akon J[.M1. MenneneeBa u CTpoeHHe aToMa

54-55 XapakTepuCTHKa XMMHYECKOTO 3JIEMEHTa Ha OCHOBAaHUH €T0 MOJI0KEHHUS B
IIEPUOINYECKOM CHCTEME.

56 3nauenue [lepuoanueckoro 3akona u I[leproanyeckoit CHCTEMbI
xumudeckux aneMmenToB .M. Menpaeneena.

57 Honnast xumMuueckas CBs3b.

58 KoBanenrnas xumMuueckas CBI3b
KoBajieHTHast HENOJIIpHAasi CBA3b.

59 KoBanieHTHas mossipHas CBsI3b.




60

MeTammyeckas XUMHU4IecKast CBS3b.

61-62 CreneHp OKUCIIEHUS.

Pemenue ynpaxxknenuit no reme «CTENEHb OKUCICHUS

63 OKHCIIUTETHPHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.
pELIECHUE YIIPaKHECHUM.

64 VYipaxHeHHS B COCTABJICHUN OKUCIIUTEIbHO- BOCCTAHOBUTEIIBHBIX PEAKIIHA.

65 O6o006menue u cucreMatu3anuys 3Hanuii mo TeMam «I13 u I[ICXD JI.1.
MenneneeBa u crpoenue aroma» u «Ctpoenue BeuiecTBa. OKUCIUTENBHO-
BOCCTAHOBHUTEIIHBIC PEAKITHI.

66 Koutpoabnas padora Ned4. «I13 u IICXI JI.U. MHuaesneeBa U CTpOeHUE
aroma» u «Ctpoenne BemecTBa. OKUCIUTETbHO-BOCCTAHOBUTEIbHbBIE
peakuum».

67 PesepBHOE BpeMmsi.

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE

YMK «Xumus. 8 kimacc»
1. Tabpuensua O. C. Xumus. 8 kiacc: yueOHUK 1iisi 00meoOpa3oBarensHbix opranmsanmii / O. C. Tabpuensa, U. I'. Octpoymos, C. A. Ciagkos.
— M.: [Ipocsemenue, 2020
2. Taopuensa O. C. Xumusa. Meroauueckoe mocobue s 8 kiacca ydeOHoe mocoOme uisi oOmeoOpa3oBatenbHbix opramm3anuii / O. C.
I'abpuensn, 1. B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2020
3. Tabpuensn O. C. Xumus. COOpHUK 3a7au W ympaxHeHHil. 8 kiacc: ydueOHoe mocobue i obiieodpazoBatenbHbix opranusanuii/ O. C.
I"abpuensn, Y. B. Tpurybuak M.: [Ipocsemenue, 2019
Hudhopmayuonnwvie cpedcmea
1. http://www.alhimik.ru. IpeacraBieHbl pyOpUKH: COBETH A0UTYPUCHTY, YUUTEII0 XUMHH, CIIPABOYHHK (OYCHB OOJIbINAs MOJ00pKa TaOIHUIl U

CTPABOYHBIX MAaTEPUAIIOB), BECeIasi XUMHUSsI, HOBOCTH, OJTUMITHAIbI, KYHCTKamepa (Macca HHTEPECHBIX UCTOPUUYECKUX CBEICHHIA).
2. http://www.hij.ru. Xypran « XuMus ¥ )KU3HBY» MOHATHO U 3aHMMATEIILHO PacCKa3biBacT 000 BCEM HHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B

MHPE, B KOTOPOM MEI )KHUBEM.

3. http://chemistry-chemists.com/index.html. DnexTponHsIi )KypHaN «XUMHKH ¥ XHMHUSD», B KOTOPOM IPEICTABICHO MHOXECTBO

OIBITOB TI0 XUMHH, 3aHUMATEIILHON HH(OPMAIINH, TI03BOJISIONICH YBIeUb YIEHHKOB KCIIEPUMEHTAILHOM YacThIO MPEIMETa.

4. http://c-books.narod.ru. BceBo3moxkHas TuTepaTypa no XuMHH.

5. http://www.drofa-ventana.ru. M3BectHoe u31aTeNbCTBO yIEOHOM TUTEpaTypbl. HOBUHKHM HAyYHO-TIOMYJSPHBIX U 3aHUMATEIBHBIX KHUT TI0

XUMHH.
6. http://1september.ru. KypHain 11 yuuTenei U He TOJIBKO. BoJbIlioe KOTMYeCTBO paboT yYCHUKOB, B TOM YHCIIE M UCCIIEIOBATEILCKOTO

XapakTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIBHBIN TOPTAJ CO CCHUTIKaMHU Ha 00pa30BaTeIbHbIE CAUTHI 10 XMMUH.

8. www.periodictable.ru. CoopHuUK cTaTell 0 XUMHUYECKHUX IEMEHTaX, HILTFIOCTPUPOBAHHBINH YKCIIEPUMEHTOM
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