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MNOACHUTEJIbBHAS 3AITMCKA

Pabouast mporpamma mo XuMHH I 00y4aromuxcs 8 KJIACCOB COCTaBJIeHa Ha OCHOBE TpeboBaHU K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOH MpPOrpaMMbl OCHOBHOTO 00mero oOpa3oBaHus,
npezcTaBieHHbIX B DenepasbHOM TOCYAAPCTBEHHOM OOpPa30BaTEbHOM CTaHAApPTe OCHOBHOTO OOIIEro
o0pa3oBaHus, C y4ETOM pacipeae€HHBIX MO KJIaccaM MPOBEPSEMBIX TPEOOBAHHM K pe3yabTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHUS W HJIEMEHTOB COJCPKAHMUA,
MPEJICTABICHHBIX B Y HUBEPCAILHOM KOJU(HUKATOPE M0 XMMHH, a TAK)Ke Ha OCHOBE [IprMepHOii mporpaMMbl
BOCTIUTAHUS OOYYAIONIUXCS MPH TOJYYEHUH OCHOBHOTO 00Iero odpaszoBanus u ¢ yuérom Konmenuu
npernoiaBaHus yueOHOTOo mpeaMeTa « XUuMUs» B 00pa3oBaTelIbHBIX OpraHu3anusax Poccuiickoit
Ddenepanum, peaau3yonX OCHOBHBIE 001e00pazoBaTebHble nmporpammsl (yTB. Pemennem Komteruu
Mumnrnpocgermienus: Poccuu, nporokosn ot 03.12.2019 N T1K-48H).

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

Bkiag yuebHoro npenmera « XUMus» B JOCTHIKEHHE LieJIell OCHOBHOTO 0011ero 00pa3oBaHus 00yClI0BICH
BO MHOT'OM 3HaY€HHEM XUMHUYECKOI HayKH B IO3HAHUM 3aKOHOB IIPUPO/Ibl, B PA3BUTUH MPOU3BOJUTEIBHBIX
cuJ1 001IeCTBa U CO3JJaHUH HOBOM 0a3bl MaTepuabHON KYJIbTYpPHI.

XuMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK paclpOCTpaHWsia CBOE BIMSHHE Ha BCE OOJIACTH
YeJIOBEYECKOr0 CYIIECTBOBAaHUS, 3aJala HOBOE BHJCHHE MHUpPA, CTala HEOThEMJIEMBbIM KOMIIOHEHTOM
MHUPOBON KyIbTYpbl, HEOOXOJAUMBIM YCJIOBHEM >KHM3HM OOILECTBA: 3HAHWE XHUMHH CIYXUT OCHOBOM IS
dbopMUpOBaHUS MHPOBO33PEHHS YENOBEKa, €ro MPEACTaBICHUI 0 MaTepUalIbHOM €IUHCTBE MUPA; BAKHYIO
pOJNb UrpaloT GopMUPYyEMble XUMHUEH MPEICTaBICHHUS O B3aUMOIPEBPAIICHUAX SHEPrUM U 00 IBOIIOIUU
BEIIECTB B IPHUPOJEC; COBpEMEHHas XMMHs HampaBieHa Ha pelieHHe TIo0albHBIX MPOOJIeM YCTOWYHBOTO
pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOM, MHUILIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, TPOodiieM
3/IpaBOOXpaHEHUSI.

B ycnoBusix Bo3pacTaromero 3HayeHuss XMMUH B JKU3HU OOILECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMMHUYECKOro o0pazoBaHus. B mane conupanu3aniy OHO SBISIETCS OJJHUM U3 YCIOBUN (POPMHUPOBAHUS
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY 4EJIOBEKY XMMHUYECKHE 3HaHHUS HEOOXOMUMBI JJIsi MPUOOPETEHUs OOIIEKYIbTYPHOIO
YPOBHS, TIO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLIMYME M OTBETCTBEHHO Y4aCTBOBAaTh B MHOT0OOpa3HOM
KHU3HU OOIECTBA, AT OCO3HAHUS BaXHOCTH PAa3yMHOIO OTHOILIEHHS K CBOEMY 3J0POBBIO U 370POBBIO
JIPYTUX, K OKpYXarollel NpupoJHoi cpenie, Al IPaMOTHOIO MOBEAECHMSI PU UCIIOJIB30BaHUU PA3IUYHbIX

MaTCpHraJIoB U XUMUYCCKHUX BCIICCTB B HOBCGILH@BHOI\/JI JKHU3HU.

Xumuueckoe oOpa3zoBaHHE B OCHOBHOW WIKOJE sIBJIsE€TCS 0a30BBIM MO OTHOIICHUIO K CHUCTEME OOIIero
XUMHYECKOoro oopa3zoBanus. [l03TOMy Ha COOTBETCTBYIOLIEM €MY YPOBHE OHO peaM3yeT MPUCYIINE 001eMy
XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE [IEHHOCTH, KOTOPHIE OTPa)KatoT rOCy1apCTBEHHbBIE, OOIIECTBEHHbIE U
UHAMBHUAYaJIbHbIE TOTPEOHOCTH. DTUM ONPENENSIETCS CYIIHOCTh O0IIel cTpaTerui o0y4eHus, BOCIIUTAHUS U
pa3BUTHS 00YYAIOIIMXCS CPEACTBAMH YU€OHOTO NMpeaAMeTa «XUMHUS».

N3zyuenue npeamera: 1) cnocoOCTBYeET pealn3aliii BO3MOKHOCTEN JJIs1 CAMOPA3BUTHUS M (POPMUPOBAHUS
KYJIBTYpbl JIHMYHOCTH, €€ oOmie n (yHKIMOHAIbHOW I'PaMOTHOCTH; 2) BHOCHUT BKJaJa B (OpPMUPOBAHUE
MBIIUIEHUSIT M TBOPYECKUX CIOCOOHOCTEM MOAPOCTKOB, HABBIKOB HMX CAaMOCTOSATEIbHOW Yy4eOHOM
JEeSTeNIbHOCTH, SKCIIEPUMEHTAIbHBIX M UCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B MIOBCEIHEBHOM
KU3HU, TaK U B IPO(ECCHOHATBHONW JNEeATENIbHOCTH; 3) 3HAKOMUT CO CHEelu(UKONl HAyYHOT'O MBIIIICHHUS,

3aKJIaJbIBA€T OCHOBBI EJIOCTHOI'O B3rjIsAa Ha €CAMHCTBO IPUPOJLI U YEJIOBCKA, ABJISACTCA OTBETCTBCHHBIM



TanmoM B (OPMUPOBAHHH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH TOJAPOCTKOB; 4) CHOcOOCTBYET
q)OpMI/IpOBaHI/HO HCHHOCTHOI'O OTHOIICHUSA K CCTCCTBCHHO-HAYYHBIM 3HAHHUAM, K IPUPOAC, K YCIIOBCKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHYECKOE 00pa30BaHNE MIKOJILHUKOB.

Ha3Banuble HampaBieHuss B OOy4eHMHM XHUMHHU OOECHEUMBAIOTCS CIEHU(PUKON COIep)KaHHs IMpenMeTa,
KOTOprfI ABJIICTCA NICAArOTHYCCKU aallTUPOBAHHBIM OTPAKCHHUEM 0a3oBoii HAayKM XUMHU HA OHpeIIeHéHHOM
aTare €€ pa3BUTHSL.

Kypc xumMuu 0CHOBHOI ITKOJIBI OPUECHTUPOBAH Ha OCBOCHHE 00YYaIOIUMUCS OCHOB HEOPTaHUIECKON

XMUMHU ¥ HEKOTOPBIX OHATHH U CBEJIEHUH 00 OTAETBHBIX 00BEKTaX OPraHMYECKOW XUMUH.

CrtpykTypa coiepkaHus mnpeamera chOpMHUpPOBaHA HAa OCHOBE CHUCTEMHOIO MOJXOAa K €ro H3y4eHHUIO.
CopepxaHue CKJIabIBACTCS U3 CUCTEMBI MTOHATHI 0 XUMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUI
0 XUMHYecKoM peakuuu. O6e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHBI 110 MPHUHIIMITY MOCIEA0BATEIHHOIO
pa3BUTHS 3HAHMI Ha OCHOBE TEOPETUYECKHX IPEACTABICHUI Pa3HOrO YpPOBHS: ATOMHO-MOJIEKYJISIPHOTO
yU€HHUsI KaKk OCHOBBI BCero ecrecTBo3HaHus, ypoBHs [lepumommueckoro 3akona J[. M. MenpaeneeBa kak
OCHOBHOTO 3aKOHAa XHMHH, YYE€HHS O CTPOCHMM aroMa U XHUMHYECKOW CBSI3M, IpEACTaBICHUN 00
ANEKTPOJIUTUYECKON JUCCOIMAIIMM BEIIECTB B pacTBOpax. TeopeTHUecKHe 3HAHUS paccMaTpUBAIOTCS Ha
OCHOBE SMITUPHUUYECKU IOJIYYCHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO
YPOBHS K JPYroMy, BBINONHAA (YHKUMKU OOBSCHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U

BO3MOXKHOCTECH MPAKTUYCCKOI0 NPpUMCHCHUA U IMMOJTYYCHUA N3Yy4aCMbIX BCUICCTB.

Takas opraHuszanus coiepxaHus Kypca CHOCOOCTBYET IPEICTABICHHIO XUMHYECKOM COCTaBIISIOILEH
HAYYHOH KapTHHBI MUpa B JIOTHKE €€ CHCTEMHOH MpHUpOAbl. TeM camMbIM 00ecreurnBaeTCsi BO3MOKHOCTh
(dopMupoBaHUs Yy 00Y4arOIIUXCSl IEHHOCTHOTO OTHOIICHMSI K Hay4YHOMY 3HaHHMIO U METOJlaM II03HaHUs B
Hayke. BaxHO Tak)ke 3aMETUTb, YTO OCBOEHHUE COJIEPKaHUS Kypca IIPOUCXOJUT C IIPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKpykatomuit Mup», «buonorus. 5—7 knaceb» 1 «dusuka. 7 kimacey.

HEJIN U3YYEHUA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HampasiieHu10 IepBOCTETNIEHHOM 3HAYMMOCTH TP peau3aiy 00pa3oBaTebHBIX (PYHKIMHA mpeamera
«XUMHS» TPAaJUIMOHHO OTHOCAT ()OPMHUpPOBAHHE 3HAHMM OCHOB XUMHUYECKOM HaykM Kak oOiactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, ITPAKTUYECKON JESITEIBHOCTH YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJNbTYypbl. 3ajlaya MpeaMeTa COCTOMT B (OPMHUPOBAHMM CHCTEMbl XUMHUYECKMX 3HAHUM —
BaXHEHIINX (DaKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX IOJOKEHUHM, JOCTYNHBIX O00OIIeHUN
MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, 3HAaHMM O HAy4YHBIX METOJaX M3Yy4YEeHMs BEIIECTB H
XUMHYECKMX pEaKIMi, a Takke B (OPMUPOBAHMM M PA3BUTUU YMEHUH U CIIOCOOOB JESTENBbHOCTH,
CBSI3aHHBIX C [JITAHUPOBAaHUEM, HAOJIOIEHUEM U IIPOBEACHUEM XMMHUUECKOI0 IKCIIEPUMEHTA, COOII0ACHUEM

IMpaBUJI 0e30I1acHOr0 06pameHI/m C BEILIECTBAMH B IIOBCEOHEBHOM KM3HU.

Hapsiny ¢ aTuM nenu n3ydeHus npeamera B IporpaMMe YTOYHEHbI U CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOIO o0miero oopaszoBanus. CerojnHs B 00pa3oBaHUM 0c000 3HAYMMOU
NpU3HAETCS HANpaBICHHOCTh OOyYEHHUsI Ha pa3BUTHE U CaMOpPa3BUTHE JIMYHOCTH, (OpMUpOBaHUE €€
UHTEJUIeKTa MU o0med KynbTypel. OOyueHHE YMEHHMIO YYUThCS W TPOJOJDKAaTh CBOE oOpa3zoBaHUE
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (PYHKIMI yueOHBIX PEAMETOB.

B cBs13u ¢ 3TUM npu M3ydeHUU TIpeAMETa B OCHOBHOM IITKOJIE JOMUHHUPYIOIIEE 3HaUYEHNE TPUOOPEIH TaKkue
LENH, KaK:

(hopMHUpPOBaHKE HHTEIIEKTYAIHHO PA3BUTON JTUYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO, COTPYIHUIECTRY,
CaMOCTOSITEIbBHOMY TIPUHSATUIO PEIICHU, CTIOCOOHOM aIaTUPOBATHCA K OBICTPO MEHSFOIIMMCS YCIOBHUSIM
KU3HU;

HaIlpaBJICHHOCTH 06y‘{CHI/I${ Ha CUCTCMaTU4YCCKOC HpI/IOGH_[eHI/IC ydamuxces K CaMOCTOSTEIbHOM



MMO3HABATCIILHOM ACATCIIbHOCTH, HAYYHBIM MCTOAAaM IMO3HAHUA, q)OpMI/IPYIOH_II/IM MOTHUBAIUIO U pa3BUTUC
CIIOCOOHOCTEH K XMMUU,

o0ecrieyeHrne YCIOBHM, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YalOIMIMMUCS ONbITa Pa3HOOOpPa3HOM
ACATCIIbHOCTH, IIO3HAHHUA M CaMOIIO3HAaHHA, KIHOYCBBIX HABBIKOB (KJHO‘ICBBIX KOMHCTGHHI/IP'I), UMCIOIIUX
YHUBCPCAJIBHOC 3HAUYCHUC IJId PA3JIMYHBIX BUAOB ACATCIBHOCTH,

(dhopMUpOBaHHE YMEHHI OOBSCHATH U OLICHUBATH SIBIICHUSI OKPYKAOIIEr0 MUPa HA OCHOBAHWUY 3HAHUN U
OIIbITA, MMOJIYYCHHBIX TP U3YYCHUU XUMUU,;

dbopMupoBaHHE Yy O00yUYaAIONUXCS TYMAaHUCTHUYECKUX OTHOIICHHWH, TOHUMAaHUS IICHHOCTH XUMHYECKUX
3HAHMHU JUTIS BRIPAOOTKHU 3KOJIOTHUECKH LIEJIECO00Pa3HOro MOBEICHNS B OBITY M TPYIOBOH JIESATEIBHOCTH B
IeJISIX COXPAHEHHS CBOETO 3/I0POBBS M OKPYKAIOIIEH IPUPOJTHOM Cpebl;

pa3BUTHE MOTHMBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCHHTAHHIO Ha OCHOBE
YCBOCHUS 00IIIEYETIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY PO HIIst M HaIpaBIeHHOCTH
JaTbHENIIero oOy4eHusl.



COJEPKAHUE YYEBHOI'O IIPEAMETA

IlepBoHaya/ibHbICe XMMHYECKHE IOHATHSA

[Ipenmer xumuu. Posb XxuMuu B KM3HM 4yenoBeka. Tena u BeniecTBa. GU3MYECKHUE CBOWCTBA BELIECTB.
ArperatHoe coctosiHHE BemecTB. [[oHsaTHE 0 MeToAax MO3HAHUSA B XMMUU. XUMUS B cUCTeMe HayK. UucTeie
BenlecTBa U cMecu. CriocoObl pa3zieseHus cMecen.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE JIeMEHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U Cl0KHbIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (opmyrna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemecTB. OTHocuTenbHas aroMHass Macca. OTHOCWUTENbHAs MOJIEKYyJsspHas Macca. MaccoBas g0
XUMHYECKOI'0 AJIEMEHTA B COEMHEHUH.

dusnueckre 1 XUMUYECKUE SBJICHU. XUMHUUECKas peakius U €€ MPU3HAKU. 3aKOH COXPAHEHUSI MACChI
BEIIeCTB. XUMHUYecKue ypaBHeHus. Kimaccupukanuss XUMHUYECKUX Peakuuil (COeTUHEHNUs, Pa3IOKeHNU,
3aMeleHus, oOMeHa).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYI0H, C mpaBUjIaMu paboThl B J1aOOPaTOpUH U
npuémamu obpaimeHust ¢ JabopaTOpPHBIM 00OpYAOBaHMEM; HM3Y4YEHHE M ONMUCAaHWE (U3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BELIECTB; HaOI0AeHHE (pU3nUecKuX (TUIaBJI€HUE BOCKA, TasHUE JIbJ]a, pACTUPAHUE
caxapa B CTYIKE, KUIICHHE M KOHJEHCAllUsi BOJbl) U XUMHUYECKUX (FOPEHHE CBEYM, MPOKATMBAHHE MEIHOMN
IIPOBOJIOKH, B3aMMOACHUCTBHE MeJla C KHCIIOTOW) SBJICHUH, HAOJMIOACHNE U OTNMCAaHUe PU3HAKOB MPOTEKAHHS
XUMHUYECKMX peakiuil (pa3joKeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHl € XJOpUIOM Oapus,
paznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoaelcTBUe keneza ¢ pactBopoM conu meau(ll));
U3y4eHHE CHOCOOOB pasfeneHus cMeced (C TMOMOINbI0 MarHuTa, (WIBTPOBaHHE, BbIMApUBAHUE,
TUCTHIUISAIMS, Xpomarorpadwusi), NpOBEICHHE OYUCTKM IIOBAPEHHON CONU; HAONIOJCHHE U OIHCaHUE
pEe3yNbTaTOB MPOBEJIECHUS OIbITA, WLUIIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MAcCChl; CO3JaHuEe Mojelen
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

BaHeiiue npeacTaBuTe/ M HEOPraHU4eCKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucmoponm — smeMeHT M mpocToe BemiecTBO. Haxoknenue
KHUCTIOpoJia B TpHpoae, hU3NUecKue U XUMUYECKHue CBOMcTBa (peakiuu ropeHus). Oxcuabl. [IpumeHenue
kucnopoa. CriocoOsl momyueHus: KUCIopoia B 1a00paTopru U MPOMBIIUIEHHOCTH. KpyroBopot kucinoposaa B
npupoje. O30H — ayuioTpornHas MoAuGUKaIUs KAUCIOPOIa.

TernnoBoii >pPexT XUMHUECKON peakiuu, TEPMOXUMHUECKUE YPAaBHEHHS, 5K30- U DHAOTEPMUUYECKUE
peakiuu. ToOmIMBO: yroib U MeTaH. 3arpsi3HeHHE BO3/yXa, YCHIIEHHE TapHUKOBOTO 3¢ dekTa, pa3pylieHnue
030HOBOTO CJIOSI.

Bonopon — snemeHT u nnpoctoe BemecTBo. HaxoxaeHue Bojiopoaa B npupojie, pusnueckue U XMMHYecKHue
CBOICTBa, MPUMEHEHHE, CIIOCOOBI MOoTydeHus. KUCIOTHI U COMH.

KonnyectBo BemectBa. Monb. MonspHast Macca. 3akoH ABorajpo. MomspHblii 00bEM ra3zoB. Pacuérel mo
XUMUYECKUM YPaBHEHUSIM.

duznueckue cpoiicTBa Bonbl. Boma kak pactBoputenb. PacTBopbl. HacblllleHHbIE M HEHACHIIIEHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B Boje.MaccoBasi J10Ji1 BENIECTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA
Bo/ibl. OcHOBaHUS. POk pacTBOPOB B MpUPO/JIE U B KU3HU YesoBeKa. KpyroBopoT BoJibl B TPUPOIE.
3arpsizHeHue NpUpOAHbIX BOJ. OXpaHa U OYHCTKA MPUPOIAHBIX BOJI.

Knaccudukanus Heopranmdeckux coenmHeHnid. Okcuapl. Knaccudukaius OKCHIIOB: COJIE00pa3yrOIINe
(OCHOBHBIE, KUCTIOTHBIC, aM(OTEepHBIE) U HecoeoOpazyrone. HomeHkmaTypa okcuaoB (MeXTyHapO IHAsS 1
TpuBHasbHas). Ousnueckue u XUMHUYECKHE CBOMCTBA OKCUI0B. [lomyueHne okcuios.

OcHoBanus. Knaccudukanys ocHOBaHMA: MIENOYM U HEpACTBOpUMbIE OcHOBaHUs. HoMmeHkaTypa

OCHOBaHUH (MEXIyHapoHas U TpuBHalIbHasA). Pu3NUecKre 1 XUMUYECKHE CBONCTBA OCHOBaHHI.



[Tomydyenue oCHOBaHUI.

Kucnorel. Knaccudpukamus xucnor. HomeHknarypa KHUCIOT (MEXAyHapoIHas W TpHUBHAIbHAs).
dusnyeckue U XUMUYECKUE CBOMCTBA KUCHOT. Pan aktuBHocTu mertamuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. HomenknaTypa cosiei (MexXayHapoaHas U TpuBuaibHast). u3znueckre 1 XMuMUYECKHE CBOMCTBA
cosiei. [Tonyuenue cosnen.

['eneTnueckas CBsA3b MEX1Y KJacCaMU HEOPIraHUYECKUX COCUHEHUMN.

XHUMHUYECKUHN 3KCIEPUMEHT: KAYECTBEHHOE OIPEACIICHUE CONEpKAHUS KUCIOPOJa B BO3AYXE; MOJyUYEHHUE,
coOMpaHue, pacro3HaBaHUE M W3YyYCHHE CBOMCTB KHUCIOPOAA; HAONIOIEHHE B3aUMOJICHCTBHUSI BELIECTB C
KHCJIOPOJIOM M YCJIOBHSI BOSHHKHOBEHUS M TPEKpalleHus ropeHus (moxapa); O3HaKOMIIEHHE ¢ oOpa3namu
OKCHJIOB U OIHMCAaHUE UX CBOMCTB; IOJy4yE€HHUE, COOMpAHUE, pacClIO3HABAaHUE U W3YUYEHHE CBOMICTB BOAOPOAA
(ropenue); B3aumoielicTere Bojopoaa ¢ okcuoM mMeau(Il) (Bo3MoKHO HCIOJIb30BaHUE BUIEOMATEPUATIOB);
HaOroieHne 00paslioB BEIIECTB KOJUYECTBOM | MOJIb; HCCiIeJ0BaHUE OCOOCHHOCTEH PAaCTBOPEHHS BEILIECTB
C PpAa3IUMYHOM PpPACTBOPUMOCTBIO; TMPHUTOTOBJIEHHE PACTBOPOB C OINPEACIEHHOWM MACCOBOM  JI0JEH
pacTBOPEHHOrO BEIIECTBA; B3aUMOJICHCTBHE BOAbl C MeTaUlaMU (HATpUEM U KajblueM) (BO3MOKHO
UCII0JIb30BaHUE BUEOMATEPUAJIOB); OIPEACICHUE PACTBOPOB KUCIIOT U LIEJIOYEN ¢ TOMOIIbIO UHAUKATOPOB;
UcclleJoBaHHE 00pa30B HEOPraHMUECKUX BELIECTB Pa3IMYHbIX KJIacCOB; HAOIIOJCHHE U3MEHEHUS! OKPACKU
WHAMKATOPOB B pacTBOpax KHUCIOT U lIelouel; uzydyeHue B3aumozeictsus okcuaa meau(ll) ¢ pactsopom
CEpPHOM KHCIIOTBI, KUCIOT C METAJJIaMH, PEAaKLNil HEUTpaIu3aluy; MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJIHOI'0 METaJlIa JPYTUM U3 PACTBOPA COJIM; PELIEHUE HKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME

«Baxnenmmue Ki1acchl HEOPraHUYECKUX COCTHHEHUI.

Hepuoguueckuii 3akon u Ilepuoagmueckass cucrema xumuuyeckux 3jiaemeHToB [I. U. Menpgeseena.
Ctpoenne aToMoB. XuUMU4eckas cBsi3b. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepBbie MONMBITKHU KIAaCCHU(PUKAIIMN XUMUUECKUX AIeMEeHTOB. [loHATHE O rpymnmax CXOIHBIX 3JIEMEHTOB
(IIeTOYHBIE U IIEJI0YHO3EMENIbHBIC METaJLIbI, TAJIOTCHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yIoT
aM(doTepHbIC OKCHJIBI U THIPOKCHJIBI.

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHtoB JI. M. Menneneesa.
Kopotkonepuoanas u jnuaHonepuoanas Gopmsl [lepuoandeckoit CHCTEMbI XUMUYECKUX 3TIEMEHTOB /1.

N. Menneneesa. llepuoasl u rpynnsl. PU3NYECKUN CMBICIT TOPSAKOBOIO HOMEPA, HOMEPOB IEPUOJIA U
TPYIIIBI DJIEMEHTA.

Crtpoenune atomoB. CoctaB aToMHbIX siaep. M3oTombl. DnekTpoHbl. CTpoeHHE SIEKTPOHHBIX 000JI0YeK
aToMoB nepBbIX 20 xuMuueckux snemeHToB llepuoanyeckoit cucremsl J[. . MenneneeBa. XapakTepucTuka
XAMHMYECKOI0 3JIEMEHTA I10 €ro MoJIokeHUI0 B [lepuoauueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHMS paauyca aTOMOB XHMHMUYECKMX JJIEMEHTOB, METaUIMYECKUX U
HEMETaJUIMYECKUX CBOICTB IO rpymnmnam u nepuojam. 3Hauenue [lepuoanueckoro 3akona u Ilepuognueckoit
CHUCTEMBl XMMHUYECKUX JJIEMEHTOB Ui pa3BUTHS Hayku W npaktuku. J[. M. MenneneeB — yd€Hbld U
rpakJJaHUH.

Xumuueckass cBsizb. KoBasieHTHast (TOJIsipHAasE W HEMOJISAPHAsi) CBSI3b.  DJIEKTPOOTPUIIATEITHHOCTH
XUMHUYECKHX dJIeMeHTOB. MOHHAS CBS3b.

Crenenp  okuciieHHs.  OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu. [Ipolecchl  OKUCIEHUS U
BoccTaHOBICHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

XUMHYECKUH SKCTIEPUMEHT: U3YYeHHE OOpa3IOB BEIIECTB METALIOB U HEMETAUIOB; B3aUMOJICHCTBUE
TUJIPOKCH/IA [IMHKA C pAaCTBOPAMU KHUCJIOT U IIEIOYEH; TPOBEICHHUE ONBITOB, WITIOCTPUPYIOIINX TPUMEPHI
OKHCITUTEHFHO-BOCCTAHOBUTEILHBIX PEAKINK (TOpEeHNe, PEaKIIuU Pa3I0oKeHHs, COSTUHEHNS).

MexnpeameTrHblie CBA3H
Peanmzanust MeXnpeAMETHBIX CBS3€H NPU H3YYCHUH XUMUH B 8 Ki1acce OCYIIECTBISIETCS Yepes



UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MIOHATHUI, TaK U MIOHATHUH, SBIISIOMINXCS CHCTEMHBIMU IS
OT/AEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmiue ecTeCTBEHHO-HAYYHbIC MTOHSATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3, CHHTE3,
KJ1accu(UKaIys, IePHOANIHOCTh, HAOIIOICHNE, SIKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICITb,
SIBJICHUE.

du3suka: Marepusi, aTOM, JIEKTPOH, IIPOTOH, HEHTPOH, MOH, HYKIIUJI, H30TOIBI, PaTU0AKTHBHOCTB,
MOJIEKYJIa, MIEKTPHUECKUH 3aps], BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, I'as3,
(u3ryecKre BEITMYUHBI, €IMHHUIIBI U3MEPEHUS, KOCMOC, TUIAHEThI, 3BE3.1b1, COJHIIE.

buonorus: porocunres, qpixanue, omocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpalIbl, TOPHBIE TOPO/IbI, MOJIE3HBIE HCKOMIAEMbIE, TOTTUBO,
BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

I/ISY‘-IGHI/IG XMMHMHU B § Kjacce HampaBJICHO HA JOCTUKCHUC 06y‘IaIOH_II/IMI/IC}I JIMYHOCTHBIX, MCTAITPCAMCTHBIX

U TIPEIMETHBIX PE3YJIbTaTOB OCBOCHUS YUEOHOTO MpPEaMETA.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC PE3yJbTAThl OCBOCHUS IPOrPAMMbI OCHOBHOT'O OOIIEr0 0Opa3oBaHUsl JOCTUTAIOTCS B XOJIE
O6y‘-IeHI/I$I XUMHHU B CAUHCTBEC y‘Ie6H0171 M BOCHHUTATEIbHOM JACATCIIbHOCTHU OpraHmauﬂn B COOTBETCTBUHU C
TpaAUIIUMOHHBIMUA pOCCI/IﬁCKHMH COIIMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBCHHBIMU HCHHOCTAMU, ITPUHATBIMHA
B O6IJ.[€CTBC InpaBuJiaMi U HOpMaMHu MMOBCACHUA U CHOCOGCTByIOT nponeccaM CaMOIlO3HaHHUA, CaMOPA3BUTHA
U COIMATIM3AIMU 00yYarOIIUXCA.

JIMYHOCTHBIE PE3YIIBTATHI OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCJIC B YACTH:

IMaTproTHYeCKOro BOCIIMTAHUS

1) HEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HayYHOMY HACJIE/IHIO,
HOHMMAaHUs 3HAYCHUS XUMHYECKOW HAyKH B JKH3HH COBPEMEHHOTO OOILNECTBA, CIIOCOOHOCTH BIIAJICTh
JIOCTOBEPHOM MH(pOpMALUEl O MePeTIOBbIX JOCTHKEHUAX U OTKPHITHSIX MUPOBOW M OTEUECTBCHHON XHMHUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

Fpamancxoro BOCIIUTAHUA

2) MNpEaACTaBJICHHUA O COLHAJIBHBIX HOPMAax MW IIpaBUJIaxX MCEKIUNYHOCTHBIX OTHOIIICHUU B KOJITICKTUBEC,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.I€CTB€HHO HOJ'IC3HOI7I, y‘le6HO-I/ICCJ'IeI[OBaTeJ'ILCKOI7I, TBOpquKOﬁ u
APYyrux BUAAX ACATCIIbHOCTU; TOTOBHOCTU K pa3H006pa3H0171 COBMECTHOM JACATCIIbHOCTH IIPU BBIIIOJHCHUHU
y‘le6HbIX, IMIO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHYCCKUX OKCIICPUMCHTOB, CO3/IaHUHU y‘le6HBIX ITPOCKTOB,
CTPCMJICHUSA K B3AUMOIIOHMMAHUIO U B3aUMOIIOMOIIN B ITPOLECCE 9TOM yqe6H0171 ACATCIIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEACHUE U MOCTYIIKH CBOUX TOBapHH_Ieﬁ C IMO3UMIHH HPABCTBCHHBLIX W IIPABOBBLIX HOPM C
y‘léTOM OCO3HaHHA HOCJ'IG,I[CTBI/Iﬁ IMMOCTYIIKOB,

IleHHOCTH HAYYHOT0 O3HAHUS

3) MUPOBO33PEHUECKHUX TPEICTABICHHIH O BEHICCTBE M XHUMUYECKOW PEAKIIUH, COOTBETCTBYIOUIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIIONINX OCHOBY ISl HOHUMaHUS CYIIIHOCTH HAy4YHOU
KapTUHBI MUpA; MPEACTaBIECHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS MPUPOJBI, B3aMMOCBS3SIX
YyeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HATIPABJICHHBIX Ha MOJyYeHNE HOBBIX 3HAHUH 10 XMMHUH, HEOOXOAUMBIX IS
00BsicHEHUST HAOTI0aeMbIX MPOIIECCOB U SIBICHUM;

5) mo3HaBaTenbHON, WHGOPMAIIMOHHOW W YHTATENbCKOW KYJIBTYPbl, B TOM 4YHCJI€ HABBIKOB
CaMOCTOSITENIbHOM paboThI ¢ yUeOHBIMU TEKCTaMH, CIIPAaBOYHOM JTUTEPATYPOM, JOCTYITHBIMU TEXHUUECKUMHU
cpencTBamMu UH(OOPMAITMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K OOYUSHHIO U MMO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOESKTHON U UCCIIEI0BATENLCKOM IEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHSI 00y4YeHHUsI B JaIbHEHUIIEM;

D®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7) OCO3HAHMSI LIEHHOCTH KMU3HHM, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
3I0pOBBIN 00pa3 >KW3HU, OCO3HAHUS IOCIEACTBUI M HENPHUATHS BPEIHBIX NPHUBBIYEK (YNOTpEOICHUS
QJIKOT0JIs1, HAPKOTHKOB, KypeHHUs ), HEOOXOIMMOCTH COOJIIOICHHSI TPABUI O€3011aCHOCTH MPH 0OpaIleHHH ¢
XMMHUYECKHMH BEIIECTBAMH B OBITY U peasibHOW KHU3HH;

TpyroBoro Bocnuranus
8) uHTEepeca K MPaKTUIECKOMY U3y4EeHUIO Mpodeccuii U Tpya pa3indHOro pojia, yBaKCHUE K TPYILY U



pe3yabTaTaM TPYyJOBOH EATEIbHOCTH, B TOM YHCIIE Ha OCHOBE MMPUMEHEHHSI TPEIMETHBIX 3HAHUM MO0 XMMHH,
OCO3HAHHOTO BHIOOpA WMHAMBHIYaTbHON TPAEKTOPUHU MPOAOIDKEHHS OOpa3oBaHHUA C yYETOM JHMYHOCTHBIX
UHTEPECOB M CHOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH; yCHEIIHOM
npoeCCUOHATIBHON JESATEIbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHHH; TOTOBHOCTH aJalTHPOBATHCS B

po(heCcCHOHATBHOHN Cpeae;

IKO0JOTHYeCKOro0 BOCIIMTAHUSA

9) 3KOJIOTMYECKH 11eJIeCO00PAa3HOr0 OTHOIICHUS K MPHUPOJIC KaK UCTOUYHUKY JKM3HU Ha 3emiie, OCHOBE eé
CYIIIECTBOBAHMS, MOHUMAHUS IEHHOCTH 3J0POBOTO W 0e€30macHOro oOpa3a >KU3HH, OTBETCTBEHHOT'O
OTHONICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXHUYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOIIOICHUS
MpaBwJI OE30MMACHOTO TOBECHUS MPU PadOTE C BEIIECTBAMU, a TAK)KE B CUTYAIHSIX, YTPOXKAIOIIUX 37]0POBBIO
Y JKU3HH JTIOACH;

10) criocoOHOCTH MPUMEHSATH 3HAHHMS, TIOJyYaeMbIe TIPU U3YYCHUH XUMUH, [T PELICHUS 33/1a4, CBSI3aHHBIX
C OKpYXawuIed MPUPOAHOM CpPENOM, IMOBBILIECHUS YPOBHS 3KOJOTMYECKOM KYJIbTYpPbl, OCO3HAHMS
I00ATLHOTO XapaKTepa SKOJOTHISCKUX MPOOJIeM U MTYTEeH UX PEUICHHS OCPEICTBOM METOI0B XUMUU;

11) 5KOJIOTHYECKOTO MBIIUICHHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B TIO3HABATEIILHOW, KOMMYHUKATHBHOM U

COLIMAJIBHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMETHBIX pPe3ylbTaTOB BBIICISIOT 3HAUYUMBbIE Uil (POPMHPOBAHUS MHPOBO33PECHHUS
oOuieHay4YHbIe TOHATUS (3aKOH, TEOPHsl, IPUHIINIL, THIIOTEe3a, GaKT, CUCTEMA, IPOIECC, SKCIIEPUMEHT U JIp.),
KOTOPBIE€ MCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaxX U MO3BOJSIOT Ha OCHOBE 3HAHUN U3
3TUX IpeaMeToB (GOPMUPOBATH MPECTABICHUE O LETOCTHON HAyYHOM KapTHHE MUpPA, U YHHUBEpCAIbHbBIC
yueOHble JeHcTBUS (ITO3HABATENbHbIE, KOMMYHHKATHBHBIC, PETYIATHUBHBIE), KOTOPbIE 00ECIeYMBAIOT
¢opMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIFHOMY IIAHUPOBAHUIO M OCYIIECTBJICHHIO Yy4eOHOU
JESTENIbHOCTH.

MertanpeameTHble pe3yabTaTbl 0OCBOEHUSI 00pa30BaTebHOM NPOrpaMMbl [0 XUMUHU OTPaXKatOT OBJIaJIEHUE

YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CflCTBI/IS[MH, B TOM 4HUCJIC:

ba3oBbIMH JIOTHYECKUMU 1€l CTBUSIMH

1) yMeHHeM HCIOIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHHS TPU OCBOSHHU 3HAHUI: PacKpPbIBATh CMBICI
XUMHUYECKUX TOHATUN (BBIOECNATH WX XapaKTepHblE MPU3HAKM, yCTAHABIMBATh B3aWMOCBS3b C APYTUMU
MOHSTUSIMH ), UCTIOJIb30BaTh OHATHUS JUIsl OOBSICHEHUS OT/AEIbHBIX (PaKTOB U SIBJICHUI; BBIOMPAaTh OCHOBAHUS
U KPUTEPUU JJIs KJIacCU(PUKAUN XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKlui; yCTaHABINBATh IPUYMHHO-
CIIEICTBEHHBIE CBS3M MEXAY OOBEKTaMU HW3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHUBHBIE,
JEAYKTHBHBIC, T10 aHAJTIOTUH); JIENIaTh BBIBOJBI M 3aKIIIOYCHHS;

2) yMEGHHEM TMPUMEHSATh B MpOLECCe TMO3HAHHWsA MOHATUS (IPeIMETHbIE W MeETalpeaMETHBIC),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMblE B XUMHUH, IPE0OPa30BhIBATh IMPOKO NPUMEHSIEMbIE B
XUMHH MOJIENIbHBIE MPEICTaBICHUS — XUMHUYECKUI 3HAK (CHMBOJ JIEMEHTA), XUMHUecKass (Gopmyna u
ypaBHEHHE XUMHUYECKOW peaKkIMM — TMpPU PELICHUH Y4eOHO-TO3HABATENbHBIX 337ay; C YYETOM ATHUX
MOJIENIbHBIX MPEJICTaBICHUH BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKU U3y4aeMbIX OObEKTOB
— XHMMHYECKHX BEIIECTB M XUMHMUYECKHX pPEaKUMH; BBIABIATH OOIIHME 3aKOHOMEPHOCTH, HMPUYHMHHO-
CJIIEIICTBEHHBIE CBSI3M M IPOTHUBOPEYMS B HM3Yy4aeMBIX MPOLECCAX U SABJICHMAX; MpeLIararb KpUTCPUH IS
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUNI; CAMOCTOSTEILHO BEIOUPATh CIIOCO0 pemieHus yaeOHoM
3agaun (CpaBHHMBATh HECKOJBKO BApUAHTOB pEIICHHUs, BBIOMpaTh Hambosiee MNOIXOAAIMN ¢ yd4&ToM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB);

ba3zoBbivMu HCCIeA0BaATCIbCKUMH IleﬁCTBHHMH



3) yMEHHEM HCIIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KA4eCTBE MHCTPYMEHTA MO3HAHHUS, a TaKXkKe B
Ka4ue€CTBE€ OCHOBHI IJIA (I)OpMI/IpOBaHI/ISI THUIIOTE3ELI IO MMPOBECPKE NPABUIIBHOCTH BbICKA3bIBACMBIX CY)K,Z[CHI/II\/II;

4) mproOpeTeH e OIbITa 10 TIAHUPOBAHUIO, OPTaHU3AIMU U TIPOBEICHUIO YUCHHYECKUX IKCIIEPHMEHTOB!
yMEHHUE Ha0JII0aTh 3a XOA0M IPOLIECcca, CAMOCTOSATENLHO TPOrHO3UPOBATh €ro pe3ynbTar, (opMyIHUpOBaTh
O606H.[eHI/ISI U BBIBOABI IIO pPE3yJibTaTaM HpOBeI[éHHOFO OIIbITa, HCCICHOBaHUsA, COCTaBIATH OTYET O
POJIeNIaHHOM padoTe;

Pa6oroii ¢ undgopmanmeit

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U UHTEPIIPETHPOBATh MHPOPMAIIHIO PA3IMYHBIX BHJIOB U GopM
IIPEJICTaBJICHUS], [T0JIy4aeMYI0 U3 Pa3HbIX UCTOYHHMKOB (HAy4HO-TIOIYJIIpHAs JIUTEpaTypa XUMHUYECKOIO
coJiepKaHus, CIIpaBOYHBIE MTOCOOUs, pecypchl MIHTepHEeTa); KPUTUYECKU OIICHUBATH IPOTHBOPEUUBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHUEM NPUMEHSTH pa3IMYHbIC METOABI M 3alpOChl MPH TOMCKE M OTOOpe WHpopManuu u
COOTBETCTBYIOLINX JIAaHHBIX, HEOOXOIUMBIX JIsi BHIOJHEHUS YYEOHBIX U MMO3HABATEIbHBIX 3aa4 Ompe-
JENEHHOTO THUIIA; TPUOOPETEHUE OIbITa B 00JIACTH MCIIOIb30BaHUsI UH()OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI, OBNaJeHHE KYJIbTYpOW AaKTHUBHOTO MCHOJIb30BAHUS PA3IMYHBIX IMOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (opMy mpelcTaBieHHs MHQOPMALMM U WILTIOCTPUPOBATH
pemaemMple 3aJaud  HECJIOXKHBIMH CXEMaMH, IuarpaMMamu, ApYyruMd ¢opMmamMu rpadukum U HX
KOMOWHAITASIMHU;

7) yMEHUEM HUCIIOJIb30BATh M aHAJM3UPOBATh B IpoLiecce YICOHOH U MCCIIe0BATEIbCKOM eI TEIbHOCTH
UHPOPMALIMIO O BIHMSHUW TPOMBIIUICHHOCTH, CEJIBCKOTO XO3MHCTBA W TPAHCIOPTa HA COCTOSIHHE
OKpYKaroIe TPUPOIHOU CPEJIbL;

YHuBepcaIbHBIMI KOMMYHHUKATHBHBIMH JIeii CTBUSIMH

8) yMeHHeM 3a/1aBaTh BOMPOCHI (B XOJI€ THAIOTa W/UIIH TUCKYCCHH) IO CYIIECTBY 00CYXK1aeMOil TEMBI,
(GOpMyIIHPOBATH CBOM MPEIJIOKECHUS OTHOCUTEIILHO BBIMIOJIHEHUS MPEIJIOKESHHON 33/1auu;

9) mpuoOpeTeHre ONbITA NPE3CHTAIMM PE3YJbTATOB BBITOJHEHHS XHMHUYECKOTO 3KCIIEPUMEHTA
(;1abopaToOpHOTro OIbITA, JTA00PATOPHOM PAOOTHI MO UCCIEAOBAHUIO CBOICTB BELIECTB, YI1€OHOTO MTPOEKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH MO3HABATEIbHOW M HCCIEIOBATEIHCKON
NESATENbHOCTH MPH PEIICHUH BO3ZHUKAIOIIMX MPOoOJIeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COTIIACOBAHUS
no3unuii (00CcyX1eHus, 0OMEH MHEHHUSMHU, «MO3TOBbIE IITYPMbI», KOOPAHHAIIUS COBMECTHBIX JECWCTBUM,
orpesieNieHue KPUTEPUEB 110 OIIEHKE KaueCTBa BHIMIOJIHEHHON pabOoTHI U 1Ip.);

YHHUBepcaIbHBIMH PEryIsiTHBHBIMH JAefCTBUAMH

11) yMeHHEM CaMOCTOSITENBHO ONPEACNATh LEIH ACATEIbHOCTH, IUIAHHPOBATh, OCYLICCTBIISATH,
KOHTPOJIUPOBAaTh U IpPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESTENBbHOCTb, BBIOMpATh Hauboiee
s dexTuBHBIE CITOCOOBI pelIeHrs YYeOHBIX M MO3HABaTEIbHBIX 3a/lad, CaMOCTOSTEIBLHO COCTaBJISTH WIIH
KOPPEKTUPOBATh MPEAJIOKEHHBIM aIrOPUTM JEHCTBUN NPHU BBINOJHEHUH 33JaHUN C YYETOM ITOJIY4YEHUS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00bEKTaX — BELIECTBAX U PEAKIMSIX; OLIEHUBATh COOTBETCTBUE MOTYYEHHOTO
pe3yJibTaTa 3asiBJICHHOMU 1IEJIH;

12) YMCHHUEM UCIIOJIB30BAaTh U aHAJIM3UPOBATH KOHTCKCTEI, IPCJIaracMbIC B YCIIOBUU 3aJIaHUil.

IHPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeamMeTHBIX pe3yJbTaTOB MO OCBOCHHIO 00S3aTEILHOTO COMEPKaHUsI, YCTAHOBICHHOTO JaHHOMN
npuUMepHO pabodeil mporpaMMoi, BBIJEISIIOT: OCBOCHHBIC OOYYAIONIMMUCS HAy4dHBIC 3HAHUS, YMEHHUS W
CrocoObl  JIeHCTBHM, crenuduueckue I MpeaMeTHON ob0nactu «XUMUs», BHIBI JEATEILHOCTH 10
MOJTYYSHHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAINH, MPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U
HOBBIX CUTYyalUsX.



[IpenMeTHBIE pe3yabTaThl OTpakatoT CHOPMUPOBAHHOCTD Y 00YUAIOUINXCS CIETYIOMNX YMEHHI:

1) packpwieams cmbici OCHOBHBIX XUMHUYECKHX MTOHSATHIA: aTOM, MOJIEKYJIa, XUMUYECKHI JIEMEHT, IPOCTOE
BEIIECTBO, CJIOYKHOE BELIECTBO, CMECh (OJHOpPOJIHAs M HEOJHOPOJAHAsA), BAJEHTHOCTb, OTHOCUTEIIbHAs
aTOMHas M MOJIEKYJISIpHas Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas MO
XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHM, MOJIIPHBIH O0O0BEM, OKCHA, KHUCIIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHILIATEIILHOCT, CTENICHb OKHCICHUS, XUMHUECKAs peakiys, KiIacCu(pUKAIUs peaKkiuii: peakuuu
COCIMHEHUS, PEaKIMH PA3JIOKEHUs, PEaKIMM 3aMEIICHUs, Peakuu OOMEHa, 9K30- M JHIOTEPMHUYECKHE
peakiuu; TeroBoi dGEKT peakluy; SAPO aToMa, SJICKTPOHHBIM CIOW aToMa, aTOMHasi OpOUTaNb, PaIIycC
aToMa, XUMHUYECKas CBsA3b, MOJISIPHAS U HEMOJISIpHAsi KOBAJICHTHAs CBsA3b, HOHHAs CBSA3b, HOH, KATUOH, aHHOH,
pacTBOp, MaccoBas J0JIsI BELIeCTBA (IPOLEHTHAs: KOHLIEHTPALHs) B pacTBOPE;

2) unmocmpuposams B3auMOCBS3b OCHOBHBIX XUMHYECKHX MOHATUH (CM. I1. 1) M IPUMEHSTh 9TH TOHATHS
IIPY OIMCaHMUU BEIECTB U UX MIPEBpAILECHUI;

3) ucnonvz06ames XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBICHHsT (OPMYII BELIECTB U YPAaBHEHHI XUMUYECKHX
peaKIuii;

4) onpeoensims BaJCHTHOCTh aTOMOB OJJIEMCHTOB B OHHApPHBIX COCJUHCHHUSX; CTEICHb OKHCICHHS
3JIEMEHTOB B OMHAPHBIX COSIMHEHMSX; IPUHA/IEKHOCTh BELECTB K ONpPeAEIEHHOMY KJIacCy COEJUHEHUH 110
dopmynaM; BUA XMMUYECKOM CBsI3U (KOBAJIEHTHAs M MOHHAsI) B HEOPIaHUYECKUX COEIMHEHMSIX;

5) packpvieamev cmwvicn Tlepuogudeckoro 3akona JI. M. MeHnzeneeBa: IeMOHCTPHPOBATh MMOHUMAaHHE
NEPUOJIMYECKON 3aBHCHMOCTH CBOMCTB XUMHMUYECKUX 3JIEMEHTOB OT MX HojoxeHus B Ilepmogmueckoit
CUCTEME; 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOI'O Yy4Y€HUS,
3aKkoHa ABOrajgpo; ONKWCHIBATh M XapakTepu3oBaTtb TabnaumuHyto ¢opmy [lepuoanyeckoit cucTemMbl
XUMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAas moarpymnma (A-rpymma)» u «nodoynas noarpymmna (b-
rpynma)», Majsle U 00JbIlINEe NEPUObl; COOTHOCUTH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B TaOIHILIE
«ITepuognueckas cucrema xuMuueckux snemMeHToB /. . Menaeneesa» ¢ 4MCIOBBIMA XapaKTEPUCTUKAMHU
CTPOCHHMSI aTOMOB XMMMYECKHUX DJIEMEHTOB (COCTaB M 3apsa] sapa, oOILIee YUCIO 3JIEKTPOHOB H
pacnpeneseHre ux Mo 3JIEKTPOHHBIM CIIOSIM);

6) rraccuguyuposams XUMIUYECKHE JICMEHTbI; HEOPTaHUYESCKUE BEIIECTBA; XMMUYECKUE PeakuH (110
YHCIIy U COCTAaBY YYaCTBYIOIIMX B PEAaKIIMU BELIECTB, 10 TEIJIOBOMY 3D PEKTy);

7) xapaxmepusosams (onucviéams) OOIIHE XUMHUECKHE CBOMCTBA BEIIECTB PAa3IHYHBIX KJIaCCOB,
MOJATBEP>K/1asl ONMCAHUE IPUMEPAMHU MOJIEKYJIIPHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

8) mpoeHo3upoeams CBOWCTBA BEIIECTB B 3aBUCHMOCTHU OT UX KAYECTBEHHOT'O COCTABa; BO3MOYKHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B PAa3JINYHBIX YCIOBUSX;

9) 6bluUCHAMG OTHOCUTEIBHYIO MOJICKYJISPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO IOJIIO
XMMHUYECKOT'0 3JIEMEHTA 10 (GOopMyIie COEMHEHNUS; MAaCCOBYIO J0JIIO BELIECTBA B PaCTBOPE; IPOBOIUTH
pacu€Thl 110 YPABHEHHUIO XUMUYECKON PEAKIUY;

10) npumensims OCHOBHBIE OTIEPALIMH MBICTUTEIBHON JIEITEILHOCTH — aHAJM3 U CHHTE3, CPABHEHHE,
00o011eHne, CHCTEeMaTU3aINI0, KIIACCU(PHUKAIINIO, BBISIBIIEHHE IPUUMHHO-CIIECTBEHHBIX CBSI3eH — JUIs
M3YYEHHUs CBOMCTB BEUIECTB M XMMHUYECKHX PEaKLUM; €CTECTBEHHO-HAyYHbIE METOJbI MO3HAHWUS —
HaOJIr0/IeHue, U3MEPEHNE, MOJICIUPOBAHUE, SKCIIEPUMEHT (peasibHbIN M MBICTICHHBIH );

11) creoosamsb npaBUIIaM MOIB30BAHMS XMMUYECKOH ITOCYI0H U 1a00paTOpHBIM 000PYAOBaHUEM, a TAKKE
IpaBuJiaM OOpalleHHs] ¢ BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIUSMHU I10 BBIOJIHEHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIBITOB MO TMOJYYEHHUIO M COOMPAHHMIO Ta3000pa3HBIX BEMIECTB (BOAOPOJIa M KHUCIOPOIa),
MPUTOTOBJICHUIO PAaCTBOPOB C ONpeAENEHHOW MAacCOBOM J0jei pacTBOPEHHOIO BELIECTBA; IUIAHUPOBATH U
MPOBOANTh XUMHUYECKHE SKCIIEPUMEHTHI MO PACHO3HABAaHUIO PACTBOPOB WIENIOUEH M KHUCIOT C MOMOUIBIO
UHAMKATOPOB (1akMyc, ¢peHondTarent, MeTHIOPaHK U JIp.).



TEMATHYECKOE IINIAHUPOBAHUE

Ne | HaumeHoBaHMe pa3/e/10B H TeM KosanuecTBo yacos Jara Buabl gesiTeJIbHOCTH Buael, popmsl DJ1eKTPOHHBbIE
n/n | nperpaMmsl H3yYeHHSs KOHTPOJIsSA (uudpossie)
BCEro | KOHTPOJIbHbIE | MpaKTHYecKHe 00pa3soBaTelbHBIE
pa6oTsl pa6oTsl pecypesi
Paznen 1. llepBonavasbHble XUMUYECKHE TOHSITHSI
1.1. | Xumus — BaxHas 06J1acTh 5 0 2 01.09.2022 | PackpbIBaTh CMBICI U3y4aeMbIX TOHSATHH; VYerusiii onpoc; | https://educont.ru/- karanor
ecTeCTBO3HAHHUSA M NPAKTHYECKO 19.09.2022 | PackpbIBaTh poiib XUMHH B IPUPOJIE U HKHU3HU YEJIOBEKa, €€ CBSI3b C JIPYTUMHU IpakTHyeckas uudpoBoro
JeITeILHOCTH YeI0BeKa HayKaMH; pabora; 00pa30BaTEILHOrO
Pa3nu4aTh YUCThIE BEIIECTBA U CMECH; OHOPOIHBIC U HEOJHOPOIHbIE CMECH; TecTupoBaHue; | KOHTEHTA.
Paznuyate Gusnyeckue 1 XMMHUUYECKHE SIBICHUS; CaMooLeHKa ¢
OmnpenensiTh NPU3HAKKH XUMUYECKUX PEaKLHi U YCIOBUS UX IPOTEKAHHS; UCIIONB30BAHHEM
CrejoBaTh IpaBUIIaM I10JIB30BAHUSI XMMHUECKOI1 IOCY/10i1 1 J1a00paTOpHBIM «O1EeHOYHOTr0
000pyI0BaHHUEM, A TAKXKE MPaBUIIAM OOPAILCHUS ¢ XUMUYECKUMH BEIIECTBAMH B JIHCTa;
COOTBETCTBHMH C MHCTPYKIMSAMH 10 BHIITIOJTHEHUIO IPAKTHYECKUX paboT;
ITnaHupOBaTh U MPOBOJUTH XUMUUECKHUIT SKCIIEPUMEHT I10 U3YUCHHUIO U OMHCAHUIO
(uznueckux CBONCTB BEILECTB, CIOCOOOB pa3/ie/IeHHsl CMECeH BEILECTB;
Vcnionb30BaTh PYU BHINOJIHEHUH y4eOHBIX 3a/IlaHUI U B IIpoliecce
HCCIIeIOBATEIILCKOM AESATENbHOCTH HayYHO-IIONYJISIPHYIO JINTEPATyPy XUMHYECKOTO
COziep KaHuUsl, CIIPABOYHbIE MaTepHaIbl, pecypchl IHTepHeTa;
BsIcTpanBaTh pa3BEPHYTHIC MMCEMEHHBIC U YCTHBIE OTBETHI C OIOPOii Ha
nHOOPMAIHIO U3 y4eOHHKa U CIIPAaBOYHBIX MATEPHAIIOB, IPAMOTHO UCIIOIb30BATh
M3y4EHHBIN MOHATUHHBIN annapaT Kypca XUMHUH;
1.2. | BemecrBa 15 1 0 20.09.2022 | TIpuMeHATH €CTECTBEHHO-HAYYHbIC METO/IbI IO3HAHUS (B TOM YUCIie HAOIIOJCHNUE, VYerusiii onpoc; | http://classchem.narod.ru
M XHMHYeCKHe peaKIuu 14.11.2022 | monenupoBaHue, SKCIEPHMEHT) M OCHOBHBIE OIEPaIlMi MBICIUTEIILHOM IMnceMennBbIit KouTpen — Xumust st
JIeATeNbHOCTH (CpaBHEHHE, KIIACCU(DUKALMS) IS U3YYEHHUS BELIECTB U XUMHYECKHX | KOHTPOJIB; BCEX: y4eOHO-
peaxuuii; KonTponpHas MHGOPMALIMOHHBIN caiiT
PackpbIBaTh CMBICIT H3y4aeMBbIX OHSATHI U 3aKOHOB U IIPUMEHSTh 3TH MOHATHS IpH | paboTa;
OIHCAHUH CBOMCTB BELIECTB U MX MTPEBPAILCHHIA; TectupoBanue; http://experiment.edu.ru
Paznnyath pU3nUeCKUe U XUMHUECKHE SIBICHHS, OOBSCHSTH UX CYIIIHOCTb C TOUKH CamooreHka ¢ AJIXUMUK: caiit JLIO.
3pEHHs] ATOMHO-MOJICKYJISIPHOTO YUCHHSI; UCTIONE30BaHUEM | AnkGepoBon
OnpeesnsiTh NPU3HAKK XUMUYECKUX PEAKIHIA, YCIIOBUS UX TPOTCKAHHUS; «O1eHOYHOTO
OOBSACHATH CYIHOCTD PU3MIECKUX U XUMUYCCKUX SIBJICHHUI C TOYKU 3PCHUS ATOMHO- | JIUCTa»;
MOJICKYJISIPHOTO Y4CHUS;
KnaccuduuupoBars XMMUUECKUE peaKIH (110 YHCITy M COCTaBY PEarupyIoIuX 1
00pa3yoLIMXCs BELIECTB);
CoctaBisith GOpMyIIbl OMHAPHBIX BELIECTB 110 BAJICHTHOCTH U OIPEJICIIATh
BAJICHTHOCTB 110 ()OPMyJIaM BEILECTB;
PaccraBisith KO3 (UIHUESHTHI B ypaBHCHUSIX XUMUYECKHUX PEAKIINii;
CrnenoBaTh MpaBHIaM IOJIB30BAHUSI XMMHUECKOI TOCY /10§ 1 1aO0paTOpHBIM
000pyZOBaHUEM, a TAKXKE IPABHJIAaM OOpAILEHHUS C BEIIECTBAMH B COOTBETCTBHH C
HMHCTPYKIMSMH [0 BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;
Vcnionb30BaTh MPH BHIMOJIHEHNH y4eOHbBIX 3alaHUIl U B ITpoLiecce
HCCIIeIOBATEIBCKOM JIETebHOCTH HAyYHO-TIOIYJISIPHYIO JIMTEPATypy XUMUYECKOr0
COZiep KaHuUsl, CIIPaBOYHbIE MaTepHaIbl, pecypchl IHTepHeTa;
BeicTpanBath pa3BEpHYTHIE TUCHbMEHHBIE U YCTHBIC OTBETHI C OMOPOii Ha
nH(OPMALHIO U3 yIeOHNKA U CIIPABOYHBIX MaTEPUAIOB, [PAMOTHO HCIIOJIb30BaTh
M3y4EHHBIN MOHATHIHBIN annapaT Kypca XUMUH;
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http://classchem.narod.ru/
http://experiment.edu.ru/

Paznen 2. Baxkneiimne NMpeaACTAaBUTE/IH HEOPraHUIe€CKUX BelIeCTB

2.1. | Bo3nyx. Kucsopoa. Illousitue 06 6 0 15.11.2022 | PackpsIBaTh CMBICI H3y4aeMBbIX IIOHSTHII X IPUMEHSTh 9TH TOHSTHSI IPH onucaHuu | YcrHslid ompoc; | https://educont.ru/- xaramor
oKCHAAX 02.12.2022 | cBOICTB BELIECTB U UX IPEBPAILCHUIT; IMucepmMeHHBIH uudposoro
XapakTepu30BaTh (OMUCHIBATh) COCTAB BO3AYyXa, PU3HMUECKHE U XMMHUYECCKHE KOHTPOJIB; 00pa3oBaTeIbHOrO
CBOHCTBA KHCIIOPO/Ia, CIIOCOOBI €ro IOTyYeHuUs, IPUMEHEeH e U 3HaueHue B npupone | IIpaxTudeckas KOHTEHTA.
Y J)KH3HH 4YeJIOBEKa; pabora;
CpaBHUBATH PEAKIHU TOPEHUS U MEUICHHOTO OKHUCIICHUS; TecTupoBanue;
CobupaTh MPUOOPHI 1151 MOITYICHHUS KUCIOPOAa (BBITECHEHHEM BOIBI M BO3/1yXa); CamoorieHka ¢
Pacrio3HaBaTh OMBITHBIM ITyTEM KUCIOPOL; UCIOJIB30BaHUEM
Hcronb30BaTh XUMUYECKYIO CHMBOJIMKY I COCTaBICHHS (JOPMYII BEILIECTB, «O11€HOYHOT O
MOJICKYJIIPHBIX YPaBHEHHI XUMUYESCKHX PEaKIHil C y4acTHEeM KUCIOPOJa; JIMCTay;
OOBSACHATH CYIIHOCTD 3KOJIOIMYECKUX MPOOIIEM, CBA3aHHBIX C 3arPA3HEHUEM
BO3/yXa;
CrnenoBaTh paBuiIaM 0€30MacHOM paboThI B 1JA0OPATOPUH P UCIIOIB30BAHUH
XHUMUYECKOH IIOCY /bl H 000pyJOBaHUsL, 4 TAKIKE IPABUIIAM OOPAIICHHS C TOPIOYUMU
BEIIECTBAMHU B OBITY;
I11aHUPOBATH U OCYLIECTBILTH HA IPAKTHKE XUMUYCCKUE DKCIICPUMEHTHI,
MIPOBOAIUTH HAOIIOACHHUS, JIETIaTh BEIBOJBI 10 PE3YIIbTATaM SKCIICPHUMEHTA;
YuacTBOBaTh B COBMECTHOI paboTe B rpymIie;
Hcrnonp30Bath P BBITOTHEHUH YUeOHBIX 3alaHHi U B IIpoliecce
HCCIIeIOBATEIBCKOM ICATENbHOCTH HAyYHO-TIOMYJISIPHYIO JIMTEPATypy XUMUYECKOT0
COziep KaHuUsl, CIIPABOYHbIE MaTepHaIbl, pecypchl IHTepHeTa;
BsIcTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC U YCTHBIC OTBETHI C OIOPOii Ha
nHOOPMAIHIO U3 y4eOHHKa H CIIPAaBOYHBIX MATEPHAIIOB, IPAMOTHO UCIIOIb30BATh
M3y4YCHHBII MOHATHIHBIN anmapaT Kypca XUMUH;
2.2. | Bopopon. 5 0 05.12.2022 | PackpbIBaTh CMBICI H3y4aeMbIX IOHSITHIA H IPUMEHSITH 3TH IIOHATHS IIPU oficaHuy | YcrHblii onpoc; | https://educont.ru/- karanor
TloHsiTHE 0 KHCJIOTAX M COJISAX 21.12.2022 | cBOMCTB BEIIECTB M UX MTPEBPAILCHUI; ITuceMeHHBIH undpoBoro
XapakTepu3oBaTh (OMUCHIBATH) (PU3HUECKHIE U XMMUUECKHE CBOIICTBA BOIOPOA, KOHTPOJIb; 06pa3oBaTeILHOrO
CIOCOOBI €T MOTy4YeHHs, IPHMCHEHHUE; IMpakTuueckas KOHTCHTA.
CobupaThb pubop AJ1s OJTyYESHUs BOAOPOIa; pabora;
Hcrons30BaTh XMMUYECKYIO CHMBOJIUKY JUIsl COCTaBICHHS (JOPMYJI BEIIECTB, TecTupoBanue;
MOJICKYJISIPHBIX yPaBHEHHI XMMHYECKHX PEaKIfii ¢ ydacTHEM BOJOPOa; CaMoolLeHKa ¢
CretoBaTh npaBuiIaM 6e30MacHOi paboThI B 1aGOpaTOPUH PH HCIOJIB30BAHUH HCTIONIb30BAaHNEM
XUMUYECKOH IIOCY /bl 1 000PyJOBAHNUSL, @ TAK)KE IIPABUIAM OOPAILEHHs C TOPIOYUMH | «OLEHOYHOrO
BELICCTBAMH B OBITY; JIHCTay;
ITnaHMpoBaTh M OCYLIECTBIISTH HA MIPAKTUKE XUMUYECKUE SKCIICPUMEHTBI,
[IPOBOAIUTH HAOIIOACHMS, JIETIaTh BEIBOJBI 0 PE3YJIbTaTaM IKCIIEPHUMEHTA;
VY4acTBOBaTH B COBMECTHO# paboTe B IpyIe;
2.3. | KojinuecTBeHHbIE OTHOIIEHUsI B XuMuu | 4 0 23.12.2022 | PackpbIBaTh CMBICI M3y4aeMbIX IOHSTUI U IPUMEHSThH 3TH ITOHSTHS, a TAK)KE VYernsiit onpoc; | https://educont.ru/- karanor
13.01.2023 | u3yueHHbIE 3aKOHBI K TEOPUU ISl PELICHUS] paCUETHBIX 3a/1a4; CamoolieHka ¢ undpoBoro
BbIYUCIIAT MOJISIDHYIO MAcCy BEILIECTB; KOJMYECTBO BELIECTBA, 00BbEM raza, Maccy UCIIONB30BAHHEM | 0Opa30BaTENILHOIO
BEILECTBA; «O1eHOYHOr0 KOHTEHTA.
ITpoBOAUTE Pacy&Thl 10 ypaBHEHHUSM XUMHYECKHUX PEAKIUii: KOJIIMYecTBa, 00bEMa, JIHCTa;

Macchl BELIECTBA [0 U3BECTHOMY KOJIMYECTBY, 00BEMY, MAcCe PEareHTOB MM
MPOAYKTOB PEAKIIMH;

BeicTpanBath pa3BEpHYThIE MUCHbMEHHBIE U YCTHBIC OTBETHI C OMTOPOIf Ha
nHG}OPMAIHIO U3 y4eOHHKA H CIIPABOYHBIX MATEPHUAIIOB, IPAMOTHO UCIIOIb30BATh
M3y4EHHBIN MOHATHIHBIN anmnapaT Kypca XUMUH;

Peuienue 3amay;




2.4. | Bona. PacrBopbl. Ionsitie 06 5 0 1
OCHOBAHHSAX

16.01.2023
03.02.2023

PackpbIBaTh CMBICI H3y4aeMbIX IIOHATHI ¥ IPUMEHSATh 3TH IIOHATHUS ITPU ONIUCAHUU
CBOMCTB BEIIECTB U UX MIPEBpAILECHUI;

Xapakrepu3oBaTh (PH3MUYECKHE U XUMUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTENS B IPHPOIHBIX MTPOLIECCAX;

CocTaBATh ypaBHEHHs! XUMUUECKUX PEAKIIUHI C y4aCTHEM BOJIbI;

OOBACHATD CYLIHOCTb SKOJIOTHYECKHX NPOOIIEM, CBA3aHHBIX C 3arPSI3HCHUEM
MPHPOAHBIX BOJ, CIIOCOOBI OUMCTKU BOJBI OT IPUMECEH, MEPBI II0 OXPaHEe BOJ OT
3arpsI3HEHUS;

ITnaHupoBaTh U OCYIIECTBIIATH HA NPAKTUKE XUMUUYECKUE DKCIIEPUMEHTHI,
MPOBOANTH HAOIIOAEHHUS, AENaTh BBIBOJBI [0 PE3yIbTaTaM 3KCIIEPUMEHTA;
CrietoBathb npasuiaM 6e30nacHoi paboThI B JaOOPATOPUH IIPU UCIIONIb30BAHUM
XMMHYECKOH Iocy/1bl U 000pyI0BaHHU;

ITpoBOIUTE BEIYHCIICHNS C TPUMEHEHHEM MOHATHS «MAcCcoBast 1071 BEIIECTBA B
pacTBope»;

Hicrionp30BaTh IPH BHINOJIHEHUH y4eOHBIX 3a/IaHHI U B ITpoIiecce
HCCIIEIOBATENBCKOM JIEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATyPy XUMUYECKOI'0
coziep KaHusl, CIPaBOYHbIE MaTepHasl, pecypchl IHTepHeTa;

VYeruslii onpoc;
IMucemeHHbIN
KOHTPOJIb;
IpakTHueckas
pabora;
TecrupoBanue;
Peunienue 3anay.;

https://educont.ru/- xarasor
undpoBoro
00pa3oBaTEIILHOTO
KOHTCHTA.

2.5. | OcHOBHBIE KJIacChl HEOPraHMYECKHX 11 1 1
coeIuHeHMit

09.02.2023
18.03.2023

KitaccuduuupoBaTs H3y4aeMble BEIIECTBA 110 COCTaBY U CBOMCTBAM;

CoctaBisATh HOPMYIIbI OKCHIIOB, KUCIOT, OCHOBAaHMH, CONEil U Ha3pIBATh MX 110
MEX/yHapOJHOH HOMEHKIIATYype;

IIporuo3upoBaTh CBOICTBA BELIECTB HA OCHOBE OOIIMX XUMHUYECKUX CBOHCTB
U3YYEHHBIX KJIACCOB/IPYIII BEILECTB, K KOTOPHIM OHH OTHOCSATCS;

CoCTaBIsATh MOJICKYJIIPHBIC YPABHEHHS PEAaKINi, NILTIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBA U CIIOCOOBI IOTyYEHHs BELIECTB U3yYEHHBIX KJIACCOB/TPYIIIL, @ TAKKE
MOATBEPXKIAIOIINX TEHETHYECKYIO B3aMMOCBS3b MEXKLy HUMMU.;

ITpou3BOIUTH BBIYUCIIEHHS 110 yPABHEHUAM XUMUUYECKUX PEaKIIMii;

ITnanupoBaTh ¥ OCYLIECTBIIAT HA MPAKTHKE XUMHUECKHE KCIICPUMEHTEI,
MIPOBOANTH HAOIONCHUSI, IeaTh BEIBOIBI IO pe3yIbTaTaM dKCIIEPUMEHTA;
CrieioBath npaBuiIaM 6e30MacHoN paboThI B TaOOPaTOPUH ITPU HCIIOJIb30BAHUH
XMMHYECKO# ocy/Ibl U 000pyI0BaHHUS;

Hcrnonp30BaTh IPYU BHINOJIHEHHU Y4eOHBIX 3a1aHU U B ITpoLiecce
HCCIIC/IOBATEINILCKOM AEATEIbHOCTH HayYHO-TIONYJISIPHYIO JINTEPATypy XUMHIECKOTO
CoJIepKaHMs, CIIPaBOYHBIC MaTepHabl, pecypchl HTEepHeTa;

BricTpanBaTh pa3BEpHYTbIE MIUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOIl Ha
nHOOPMALHIO U3 y4eOHHUKa H CIIPAaBOYHBIX MATEPHAIIOB, IPAMOTHO UCIIOJIb30BATh
M3y4YEeHHBII MOHATHUIHBIN anmapaT Kypca XUMHH;

YcTHslii onpoc;
IIucpMeHHBbIH
KOHTPOJIb;
KonrponsHas
pabora;
[IpakTHueckas
pabora;
TectupoBanue;
JIMKTaHT;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
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Paznen 3. Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucreMa XuMH4ecKux d1emeHToB /1. V. MenieiieeBa.

CTpoelme aTOMOB. XUMHYeCKAasl CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE peaxkuuu



http://c-books.narod.ru/

3.1. | llepuoauyecKuii 3aKOH U
Ilepnoanyeckasi cHCTeMa XMMHYECKHX
yemenToB /1. U. MenaesneeBa.
CTtpoeHue aToma

20.03.2023
19.04.2023

PackpbIBaTh CMBICH IEPHOANYECKOTO 3aKOHA;

[ToHnMaTh CyIIECTBOBAHUE MIEPHOJUUECKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX
3JIEMEHTOB (M3MEHEHHE PAJNYyCOB aTOMOB M 3JI€KTPOOTPHUIIATEIBHOCTH) M HX
COEIMHEHUI! OT TIOJIOKEHNUS B IEPHOANIECKON CHCTEME U CTPOCHHS aTOMa;
YcTaHaBIMBaTh CBS3b MEXKIY IOJIOKEHUEM IEMEHTA B TIEPUOTUUECKOIl ccTeMe 1
CTPOEHHEM €ro aToMa (COCTaB U 3apsijl s/pa, OOIIee YUCIIO HIEKTPOHOB U
pacripe/ieJIeHle UX 110 DJIEKTPOHHBIM CJIOSIM);

ITporHo3upoBaTh XapaKTep U3MEHEHUs CBOMCTB 3JIEMEHTOB U MX COECJIMHEHMIA 110
rpynmnam u nepuojam Ilepuoandeckoit cucTemsr;

XapakTepu3oBaTh XMMHYECKHUE JIEMEHTHI IEPBBIX TPEX NEPHUOJIOB, KAJIU, KAJIbIIUSL
1o ux nonoxenuo B [lepuognaeckoii cucreme /. . Menzaeneesa;

CreoBath npaBuiIaM 6e30MacHON paboOThI B TAOOPaTOPUH ITPU HCIIONIb30BAHUH
XMMHYECKOH ocy/1bl U 000pyI0BaHHUs;

BeicTpanBath pa3BEpHYThIE MMCHMEHHBIE U YCTHBIE OTBETHI C OITOPOH Ha
nHOOPMAIHIO U3 y4eOHHKa H CIIPABOYHBIX MATEPHAIIOB, IPAMOTHO UCIIOJIb30BATh
M3y4EHHBIN MOHATUHHBIN annapaT Kypca XUMHUH;

Hcrionb30BaTh MPH BHIMOIHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOHHKaA, CITPaBOYHbIC
matepuaisl (Ilepuonuueckyro cucremy Xxumuueckux anemeHToB J. M. Menzeneesa,
TaOJIMIly PACTBOPHMOCTH KHUCJIOT, OCHOBAHHI U COJICH B BOJIE, DJICKTPOXUMHUYECKHUIT
PpsiI HanpsDKEHUH METauIoB);

Hcronp30BaTh IPU BEINOJIHEHHU y4eOHBIX 3aJIaHUH U B IIpoliecce
HCCIIEI0BATENBCKOM JIEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATyPy XUMUYECKOI'0
coziep KaHusl, CIPaBOYHbIE MaTepHalsl, pecypchl IHTepHeTa;

YerHslit orpoc;
IMucemeHHbIN
KOHTPOJIb;
TectupoBanue;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/

3.2. | Xumuueckas cBsizb. OKHCINTEILHO-
BOCCTAHOBHUTEJIbHbIE PEAKIUHI

20.04.2023
22.05.2023

PackpbIBaTh CMBICIT H3y4aeMBbIX [TOHSATHIA;

OnpenesnsiTh BUI XUMHYECKOH CBS3U B COSAMHCHNUY;

OrnpenesnsiTh CTEeNeHb OKUCICHUS! XHMHYECKOT0 2JIEMEHTa 110 OpMyJie ero
COCTUHCHUS,

OrnpenensaTs 3J€MEHT (BEIIECTBO) — OKHCIUTENb M 3JICMEHT (BEIIeCTBO) —
BOCCTaHOBHTEJIb;

OOBSICHATH CYLIHOCTH ITPOLIECCOB OKMCIICHHUS 1 BOCCTAHOBJICHHS;

CocTaBIIsiTh IEKTPOHHBI OanaHc ¢ y4€TOM YKCiIa OTAAHHBIX U IPUHSATBIX
JJIEKTPOHOB;

CocTaBIsiTh ypaBHEHHE OKUCIIMTEIbHO-BOCCTAHOBUTEILHOIN PEaKIIUH;
Vicrionb30BaTh HpH BBINOIHEHUH YI€OHBIX 3aIlaHUi TEKCThI yueOHHKa, CIIPABOYHBIC
MartepHrabl (IEPHOANYECKYIO CHCTEMY XUMHYEeCKUX dsteMenToB J1. V. Mennerneesa,
TabJIMIy PACTBOPHMOCTH KHUCIIOT, OCHOBAHHMIA M COJICH B BOZIE, JJICKTPOXUMHUYCCKHUI
PpsiI HanpsKEHUH METalIoB);

YcTHslii onpoc;
IIucpMeHHBbIH
KOHTPOJIb;
KonrponsHas
pabora;
TectupoBanue;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Hroro no pazgeny:

15
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http://c-books.narod.ru/
http://www.periodictable.ru/
http://c-books.narod.ru/

INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoanuecTBo yacos Hara Buawbi, popmbl
n/n U3Y4YeHHUsI | KOHTPOJIs
BCEro | KOHTPO/IbHbIE | MPAKTHYECKHe
padoThI padoThI
1. | Beouuslii uHCTpYyKTaX 110 Th 1 1 0 0 YcTHBIR ompoc;
IIIP.IIpeamer xumuu. Pons xumuu B CamooreHka ¢
JKU3HH YeNloBeKa. XMMHUS B CUCTEME WCTIOJIb30BaHHEM
HayK. MeTo/pl TO3HAHUS B XUMHUH «O1neHo4Horo
JHCTAY;
2. |Tena u BemecrBa. Pusznyeckue 1 0 0 YcerHbIi onpoc;
CBOWCTBa BeIIECTB. ATrperatHoe
COCTOSIHUE BEIIECTB
3. | 3HAKOMCTRBO C IpaBUIAMH 1 0 1 [IpakTrueckas
Oe3omacHOCTH U TpUEMaMu pabOTHI B pabora;
XUMHUYECKOH 1abopaTopuUu.
[Mpaktuueckas padora Ne 1. [IpaBuna
paboTs! B 1abopaTopru U IPUEMBI
oOparteHus ¢ 1a60PaTOPHBIM
o0opyIoBaHUEM
4. | ®usndeckne U XUMUYECKHe SBIeHUA. |1 0 0 TectupoBanwue;
5. | IIpaxtudeckas padboTsl Ne 2. 1 0 1 [IpakTrueckas
Paznenenne cmeceli (Ha mpumepe pabora;
OYMCTKHU TTOBAPEHHON COJIH)
6. | Atombl u Mojekynbl. [IpocTeie n 1 0 0 YcTHBIH ompoc;
CIIO)KHBIE BEIECTBA CamoorneHka ¢
WCTIOJIb30BaHHEM
«O1eHoYHOoTO
JHCTAY;
7. | XUMHUYECKHE JIEMEHTHI. 3HAKH 1 0 0 [TucemeHHbIH
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB KOHTPOJIb;
8. | ATOMHO-MOJIEKYIISIPHOE YUEHHE. 1 0 0 YcTHBII onpoc;
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB
9. | Xumnueckas popmyna. BanentHocts |1 0 0 YcTHBIH onpoc;
aTOMOB XMMHUYCCKUX JJIEMECHTOB
10. | CocraBiieHre XHMUYECKUX (QOPMYIT 1 0 0 YcTHBIH ompoc;
1o BajienTHocTH. Haxoxxnenne
BAJIEHTHOCTH XMMHYECKUX 3JIEMEHTOB
no ¢popmyie
11. | OTHOCHTENbHAS aTOMHAs Macca. 1 0 0 [TuceMeHHbIH
OTHOCHTENbHAS MOJIEKYJIsIpHasi Macca KOHTPOJIB;
12. | MaccoBast 10151 XUMHYECKOTO 1 0 0 pelIeHre 3a/1a4;
JJIeMEHTa B COSJIMHEHHUN




13.

Pemienne 3aJa4 Ha BBIYHMCJIICHHC
MacCOBOM JOJIH XUMHUYCCKOI'O

ayeMeHTa 1o (HopMysie COeTUHEHUS

YcTHBIN onpoc;
CamoolieHKa ¢
HCIIOJTH30BAHUEM
«O1eHOYHOTO
JIUCTaY;
Pemenue 3anau;

14, | ®usndeckrue U XUMHICCKUE SIBICHHS. YcTHBIN ompoc;

XuMHUUecKas peaKmus CamoorieHka ¢
HCIOJIb30BaHUEM
«OLEeHOoYHOTO
JTUCTaY;

15. | IIpu3Haku ¥ ycIOBUS MPOTEKAHUS YcTHBIN o1poc;

XUMHAYECKHUX PEaKIni CamooreHka ¢

HCTIOTTb30BaHUEM
«O1eHo4Horo
JUCTaY;

16. | 3akoH coxpaHEHHsI MacChl BEIIECTB. TectupoBanue;

17. | XuMudeckue ypaBHEHHUS YcTHbIH omnpoc;
CamoorieHka ¢
HCIIOJIb30BaHHEM
«OLeHoYHOro
JUCTay;

18. | Tumbl XUMHYECKUX PEAKIUH [TucsmeHHbIH
(coenuHEHWs, Pa3I0KECHHUS, KOHTPOJIB;
3aMeIICeHHS, OOMEHA)

19. | Ypok 0000IIeHNs ¥ CUCTEMAaTU3aIlluU YcerHbIl onpoc;
3HAHUU MIPAKTUKA

pemienus 3aaa4y
Y COCTaBJICHHE
XUM.ypaBHEHUH;

20. | KonrponbHas padota Nel Kontponphas
«IlepBoHayaNbHBIE XUMHUECKHE pabora;
TIOHSITHSD

21. | Bo3myx — cmech razoB. Cocras CaMooI11eHKa ¢
BO3/yXa HCTIONTb30BaHUEM

«O1EeHOYHOr 0
JTUCTAY;
22. | Kucnopon — aieMeHT 1 IpocToe YcTHBIN onpoc;

BC€IICCTBO. HaXO)K}_'[eHI/Ie KHucjiopoaa B
Impupoac, (1)14314%01(1/16 1 XUMHUYCCKUEC

cBoiicTBa (peakunu ropenus). OKCHIpl




23. | CriocoOBI monmy4YeHus: KHCJIopoaa B [TucemeHHbII
71a00pPaTOPUU U MPOMBINUICHHOCTH. KOHTPOJIB;
IIpumenenue kucnopoaaKpyrosopor TectupoBaHue;
KHCJIOPOJIa B MPHPOJIC.

24. | Ilpaktuueckas pabora Ne 3. [IpaxTrueckas
[Tony4enue u coOupanue KUCIOPOAa, pabora;
M3y4YEeHHE er0 CBOMCTB

25. | O30H-a/IOTPOIIHAS MOAU(PUKAIIISL YcTHEIH ompoc;
KHCJIOpOJIA.

26. | TemnoBoit 3hheKkT XuMUIECKOi CaMoolIeHKa €
peaKiuy, MOHATHE O WCTIOJIb30BaHIEM
TEPMOXUMHYECKOM YPaBHEHUH, IK30- «O1eHoYHOoT0
Y DHJIOTEPMHUYCCKUX PEAKIIUIX JIUCTAY;

27. | Bomopoa — 371eMeHT U IpocToe TectupoBanue;
BelecTBo. Haxoxxaenue Bogopoaa B CamooneHka ¢
MPUPOJIE,CIIOCOOBI TTOTYUCHHUS. WCTIOJIb30BaHUEM

«O11eHOYHOTO
JIUCTAY;
BITP;

28. | ®usnyeckue U XUMUYECKHE CBOMCTBA, YerHBI ompoc;
MPUMEHCHUE.

29. | Ilpaktuueckas pabora Ne 4. [IpaxTrueckas
[Monmy4enue u cobupaHre BOJAOPOa, pabora;
U3Y4YEHHUE €ro CBOICTB

30. | IlonsTHE O KMCIOTAaX U COJSX. [MucermeHHbII

KOHTPOJIb;

31. | [ToHATHE O KUCIIOTAX U COJISX. TectupoBanue;

32. | KonnuectBo BemiecTBa. MoJib. Pemrenuve 3amauy;
MoutsipHas Macca.

33. | 3akoH ABorajapo. MoJsipHbIil 00BEM Pemenue 3anay;
rasos.

34. | Pemrenue 3a7a4 Ha B3aMMOCBSI3b YcrHbIN 0onpoc;
KOJINYECTBA BellecTBa, 00bEMa 1 CamoolieHKa ¢
Macchl ra3oB. Pacu€Tel mo HCTIOJIb30BaHUEM
XUMHUYCCKHM YPABHECHUSIM. «O1eHOYHOTO

JIHCTaY;
pelieHue 3a1ay;

35. | Pacué€Thl Mo XUMHYECKUM Pemenwne 3amau.;
ypaBHeHusIM. [IpuMeHeHne 3aKkoHa
Asorazpo.

36. | duznueckue ¥ XMMHUYECKHE CBOMCTBA [TuceMeHHbIH

BOJBI .OcHoBaHUMSL.

KOHTPOIJIb,




37.

Bona xak pactBoputens. PacTBopEL.
PacTBOpUMOCTH BelIecTB B BOJE.

YcTHBIN onpoc;

38. | MaccoBast 1oJ1s1 BEILIECTBA B Pemenue 3anau.;
pactBope.Hacoliliennsie 1
HEHACBILICHHBIE PACTBOPHI.

39. | IIpakTtuyeckas padora Ne 5. [IpakTrueckas
[IpuroroBnenne pacTBOPOB C pabora;
OIpENENEHHON KOHLIEHTpALUEH

40. | KpyroBopoT BOJIbI B IPUPOJE. [TuceMeHHbBIT
3arpsi3HEHHE IPUPOAHBIX BO. KOHTPOJIB;
OxpaHa 1 OYUCTKA IPUPOIHBIX BOJ

41. | Kmaccudukanns HeOpraHHIECKUX YcTHBIN ompoc;
coenuaeHMH. OKcuapl. Kimaccudukams
Y HOMEHKJIaTypa.

42. | Xumuueckue u GU3NIECKUe CBOKWCTBA TecTtupoBanue;
okcuaoB.llonyyenue okcuaos.

43. | OcnoBanus.Knaccupukanus u [TuceMeHHEBIN
HOMEHKJIaTypa OCHOBaHHH. KOHTPOJIB;

44, | duznyueckue U XMMUYECKUE CBOMCTBA YcerHbIi onpoc;
ocHoBanuil. [Tonyuenue.

45. | KucnoTsl: cocTaB, KilacCU(QUKAIIHS, [MucerMeHHbIH
HOMEHKJIaTypa, GU3NUECKUE CBOMCTBA KOHTPOJIB;

46. | XuMuuyeckue cBOMCTBA KHUCIOT.Psan [TuceMeHHEBINH
akTUBHOCTH MeTaioB.Ilomyuenue KOHTPOJIB;
KHCJIOT VY ;cTHBIN ompoc.;

47. | Conun. Homenkmnarypa coneit [MucbMeHHbIN

KOHTPOJIb;

48. | duznueckue U XMMUYECKUE CBOWCTBA TectupoBanue;
couneil. [lonyuyenue comneit.

49. | I'enernueckast CBsI3b MEXIY KilacCaMu YcTHBIN onpoc;
HEOPraHM4YeCKUX COCTUHEHUH

50. | I[Ipaktuueckas padora Ne 6 Pemenue [IpaxTrueckas
9KCTIIEPUMEHTAIIBLHBIX 3a7a4 10 TeMe pabora;
"OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coequHeHui"

51. | IloBropenne u 0600LIIEeHNE pa3ena. [IpakThka
[loxroroBka K KOHTpOJIBHOU padoTte peleHus 3a/1ay;

52. | KonrponbHas padora Ne 2 no pazzmerny KonTponbeHas
"BaxkHeimne npeacTaBUuTENN pabora;

HEOPTaHWYIECKUX BEIICCTB"




53.

[TonsiTHE 0 TPYIIIAX CXOTHBIX
3JIEMEHTOB. DJIEMEHTHI, KOTOPhIC
00pazyror aM(OTEpHBIE OKCHIBI U
THJIPOKCHJIBI

YcTHBIN onpoc;

54.

Crpoenue aromoB. CocTaB aTOMHBIX
anep. U3oTomnsl. D1eKTpOHBI.
DU3NYECKUI CMBICH OPAIKOBOTO

HOMEpaA 3JIEMCHTA

YcTHBIN onpoc;

55.

Tlepuonnueckuii 3aKOH U
[lepuonuueckas cucTeMa XUMHYECKUX
aneMmenToB .M. Menneneesa.
[lepuomsl, rpymnmsl, MOATPYIIIIHL.
DuU3nYeCKUil CMBICT HOMEPOB
MepHOJia U TPYMIIbI

IInceMeHHBIN

KOHTPOIJIb,

56.

CrpoeHue 3IIeKTPOHHBIX 000JI09eK
aToMOB TiepBhIX 20 XUMHYECKUX
9JIEMEHTOB MEPHOANYECCKON CUCTEMBI
M. . MenneneeBa

VYerHbI onpoc;

57.

XapakTepucTHKa XUMHUYECKOTO
3JIEMEHTA II0 €ro MOJOKEHHIO B
MEPUOIUYECKON CUCTEME

M. W. Menneneesa.

IInceMeHHEBIN

KOHTPOJIb;

58.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca
aTOMOB XMMUYECKUX JJIEMCHTOB,
METAJUTUYECKUX M HEMETATHUSCKUX

CBOWCTB 110 TPYIIaM U HEPHOAAM.

Tecruposanue;

59.

3HaueHNe NepUoINIECKOr0 3aKOHA U
MEPUOJUYECKOU CHUCTEMBI
XUMHUYECKHX JIEMEHTOB JJIS1 pa3BUTHUSA
Hayku u npaktuku. 1. V1. Mennenees

— Y4Y€HBIH, IEJaror U rpakJIaHuH

IIncrMeHHblit

KOHTPOJIb;

60.

XumudecKkas CBs3b.
DIEeKTPOOTPHUIIATEIEHOCTh

XHUMHUYCCKUX 3JICMCHTOB.

YceTHBINM onpoc;

61.

KoBaneHnrtnas HenomnsipHas u

MOoJisApHasA XUMHUYCCKaAsA CBA3b

YcTHBINM onpoc;

62.

Honnas xumudeckas CBSI3b.

ITuceMeHHEBIN

KOHTPOJIb,

63.

CreneHs OKUCICHUS

TectupoBanue;

64.

OKHCIUTEIBHO- BOCCTAHOBUTEIIHHBIC

peaxmun

IIncrMeHHblit

KOHTPOJIB;




65. | [loBTOopenue u o6obmenue pasmena. |1 [TucemeHHbII
[MoaroroBka K KOHTPOJIBHOM padboTe KOHTPOJIb;
IIpakTuka
peleHHs 3a/1a4.;
66. | KouTponbhas padora Ne 3 mo pazumeny | 1 KonTponbHas
"I[Tepuoanueckuii 3akon. [ICXD JI.N. pabora;
Menneneesa. CTpoeHre aTOMOB.
Xwumungeckast cBsizb. OBP
67. | Pe3eps. 1 YcTHBIR 0mpoc;
68. | Pe3seps. 1 CaMoolIeHKa €
WCTIOJIb30BaHIEM
«O1eHogHoTo
JIHCTaY;
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVI1 YHEHUKA

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1. Xumus. 8 knacce. Yuebnuk (aBropsl O. C. 'abpuensa, U. I'. Octpoymos, C. A. Cnankos).

2. Metomuueckoe niocobue. 8 kmacc (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, U. B. AkcéHoBa).

3. [Iporpamma kypca xumun st 8—9 KiraccoB 001eoopazoBaTenbHbIX yupexaenuit (apropsl O. C.
I'a6bpuensn, C. A. Cnankos).

4. Pabouas Tetpanb. 8 kimacc (aBropsl O. C. ['abpuensn, C. A. Cnagkos).

5. Terpaap 11t 1aOOPaTOPHBIX OIMBITOB M MPAaKTHYECKHX padoT. 8 kiacc (aBTopsl O. C. 'abpuensn, 1. B.
Axcénona, 1. I'. OcTtpoymoB).

6. Xumus B TecTax, 3ajauax u ynpaxsnenusx. 8 knacc (aBropsr O. C. 'abpuensu, 1. B. Tpury6uak). 7.
OnexTpoHHas popMa ydeOHHKA.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

. Poccuiickas snekrponHas mkosa. - https://resh.edu.ru/

" Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u sxusab»io - https://hij.ru/

. [TogbopHa mutepatypsl mo xumuwto - http://c-books.narod.ru/

. Kypuan " 1 cenrsops" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

. COOpHHUK cTareil 0 XHMHYECKHUX DJIEMEHTAX, MIUTFOCTPUPOBAHHBIN OMMCAHUEM SKCIIEPUMEHTOB. -
http://www.periodictable.ru

8.https://educont.ru/- karaor rdpoBoro 0Opa3oBaTEIHLHOIO KOHTCHTA.

~N o OB WODN


http://c-books.narod.ru/
http://www.periodictable.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOHECCA

YUYEBHOE OBOPYJIOBAHHUE
1.ITeyaTrHpie TAOHIIBI IO YUEOHBIM TEMAM Kypca.
2.Mojenu KpUCTALTHYECKUX PEHIETOK; IapOCTEP )KHEBbIE U 00bEMHBIC MOJICITH MOJICKYIL.
3. Koyutekuium HEOpraHM4eCKUX BEIECTB.

OBOPYJIOBAHME JJISI TPOBEJIEHUSI IABOPATOPHBIX, TIPAKTUUYECKHX PABOT,
JEMOHCTPAIIUI

1.HaGop peakTHBOB 1 000pyA0oBaHus I BbImoaHeHuss OI'D mo xumum.

2. KoMILIEKT MEPHOIA TTOCYIbI

3. [Ipobupka 14*120

4.Ilpobupka 16*150 xumuueckas

5. llTatuB nabopaTOpHBIA XUMHUECKUHA
6.1’ oprouee cyxoe

7.J10Ka 11 CKUTaHUS BELIECTB
8. MynbTuMeTMiHBIN POEKTOP
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