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HOACHUTEJIBHAS 3AIINCKA

Pabouas mnporpammMa 1O XUMUM I OOyYarOIIUMXCS C  3aJEpKKOU
MICUXUYECKOr0 pa3BUTHUA 8-9 KIAcCOB cocTaBieHa Ha OcHOBe TpeOoBaHUU K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOW O0Opa3oBaTENbHOW MPOrpaMMbl OCHOBHOI'O
oOmero oOpa3oBaHus, NpPEACTaBICHHbIX B @DenepasbHOM TOCYIapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAApTE OCHOBHOrO 001mero oOpa3oBaHusd, C Y4YETOM
pacnpenenéHHbIX M0 KjaccaM MPOoBepsIeMbIX TpeOOBaHUM K pe3yIbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeiIbHON MporpaMMbl OCHOBHOTO oOuIero oOpa3oBaHusd U
AJIEMEHTOB COJEpPKaHUsl, NMPEICTABICHHBIX B YHUBEPCAILHOM KOJIU(PHUKATOpPE MO
xumuu, [IprumepHON aganTUpOBaHHON OCHOBHOM 00pa3oBaTeNbHOM MPOrpamMMoit
OCHOBHOTro 0011ero o0pa3oBaHus OOy4YaIOIIMUXCS C 3aJCPKKOW TMCUXUYECKOTO
pazsutus (manee — I[TAOOII OOO 3IIP), IlpumepHoil pabGoueid mporpamMmbl
yueOHoro mnpeamera «Xumus» (06a30Bblii ypoBeHb), [IpumepHO mporpammoit
BOCIIUTAHUsI OOYy4YarOIIMXCS MPH TMOJIYYEHUH OCHOBHOTO OOIIEro oO0pa3oBaHUs, C
Y4ETOM pacHpeeeHHbIX MO KJaccaM IMPOBEpPAEMbIX TPEOOBAHMM K pe3yibraraM
OCBOGHHMS OCHOBHOM 00pa3oBaTrelbHOM MpPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHUs M DIIEMEHTOB COJAEpP)KaHUs, MPEJCTABICHHBIX B YHUBEPCAIHLHOM
koaudukarope mno xumud, KOHIENIMH TMpenojaBaHus Yy4eOHOro mpenMera
«Xumusi», B 00pa3oBareidbHBIX oOpraHu3anusx P®d, peanusyrommx OCHOBHBIE
o01reo0pazoBaTesbHbIE IPOTrPaMMBL. (yTB. Pemrennem Komnerun
Munnpocsemenus Poccun, nmpotokosn ot 03.12.2019 N I1K-4BH).

[Iporpamma mo xuMuu Na€T NPEACTaBICHUE O MLENAX, OOIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M PA3BUTUSA OOYYAIONIUXCS CPEICTBAMU Yy4eOHOTO
npeamera, YCTaHABIIMBAET o0s3aTeNbHOE pEAMETHOE coJiepKaHue,
OpeAyCMAaTPUBAET PACHPEACIICHHE €ro MO KilaccaM M CTPYKTYpUPOBaHHUE IO
pazgenamM M TeMaM MPOrpaMMbl [0 XHMHH, OINPEIEISIET KOJIUYECTBEHHBIE U
KAaueCTBEHHbIE XapaKTEPUCTUKH coJlepXKaHus, PEKOMEHYEMYIO
[IOCJIEIOBATEIBHOCTh ~ M3YYEHUS] XHMHHM C  YY4ETOM  MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM Y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJaroluxcs, ONpeaesIieT BO3MOXXHOCTH IpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHUS OCHOBHOM 0Opa3oBaTeNbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa30BaHHUsA, a TaKke TpeOOBaHUN K
pe3ysbrataM oOy4eHHs] XMMUU Ha YPOBHE L€ M3yUeHUs TPEAMETa U OCHOBHBIX
BUJIOB Y4e€OHO-IO3HABATEIbHONW JEATEIbHOCTH OOYy4Yarollerocss MO OCBOCHUIO
y4e0HOTO COIepKaHUSI.

3HaHME XHUMHH CIY>)KUT OCHOBOM i1 (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromerocsi, €ro MnpeACTaBICHUA O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatroT (QOopMUpYEMBIE XUMHUEH IMPEICTABICHUS O B3aUMOIPEBPALLEHUSAX



SHEPrUM U 00 HSBOJIIOIMHU BEHIECTB B MPHUPOJIEC, O MyTSAX PEIICHUs TI00abHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOU,
MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHEHHUS.

N3yuyenune xumuu:

CIOCOOCTBYET  peanu3alldd  BO3MOXKHOCTEH i1 caMOpas3BUTUA U
dbopMupoBaHus KyJIbTYphl IUYHOCTH, €€ 00111ei 1 (YyHKIIMOHATIBLHON I'PaMOTHOCTH,

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEN
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEILHOM  y4yeOHOU  JIesITeIBHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON JIeSITEIIbHOCTH;

3HAKOMUT CO CHENU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJISIAAa HA €JMHCTBO MPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4arONIUXCS;

crocoOCTByeT (hOPMHUPOBAHUIO IIECHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHUYECKOE
oOpa3zoBaHue 00YyUYaOIINXCS.

JlaHHbIe HampaBlieHWs] B OOYYEHHH XUMHUU OOECIEeUMBAIOTCS CrHenu(uKon
colepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  TEAaroruyecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAyKH XMMUM Ha OMpeeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHHsl OPUECHTHUPOBAH HA
OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI IMEPBOHAYAJIBHBIX TOHSITHI XUMHHU, OCHOB
HEOPraHMYeCKOM XUMHHM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMbBIX MOHSATUN
OPraHUYECKON XUMHHU.

CtpykTypa cojaepaHusi MPOrpaMMbl MO XUMHUU c(hopMUpOBaHa Ha OCHOBE
CUCTEMHOro moaxofa kK €€ uaydeHuro. CopepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHSITUA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATHN O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPUHLHUILY
[IOCJIEIOBATENBHOIO Pa3BUTHs 3HAHUW HAa OCHOBE TEOPETUUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /I. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOCHUM aTOMa U XUMUYECKOM CBSI3H;

— TpEeACTaBICHUU 00 HJIEKTPOJUTHUECKONM JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE AMIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS TOCIEIOBATEIIHHO OT OJJHOTO
YPOBHS K JPYrOMY, BBINONHSA (PYHKIUH OOBACHEHUS U MPOTHO3UPOBAHUS



CBOICTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJyYEHHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpamMMbl IO XUMHUU  CHOCOOCTBYET  (OPMHUPOBAHUIO
MIPEICTABICHUS O XMMUUYECKON COCTABIAIOLICH HAYyYHOU KapTUHBI MHUpPA B JIOTUKE
e€ CHUCTEeMHOW MpUPOJIbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHUIO H
METO/aM TO3HaHUsl B Hayke. M3yueHue XUMUU NPOUCXOAUT C IPHUBICUEHHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeAaMeToB: «OKpyXKaloumid MHpY,
«buonorus. 5—7 knacce» u «Pu3nka. 7 KIace.

[Ipy wW3yyeHMHM XUMHHM TPOUCXOAUT (HOPMUPOBAHME 3HAHUA OCHOB
XUMHYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHUYECKOU
JEeSATENbHOCTH YEJOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KYJbTYPBHI.
3amaya y4eOHOTo mnpeameTa COCTOUT B (DOPMUPOBAHUM CUCTEMBI XHMHUYECKH X
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUN, 32aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIIHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa, fA3blka HAayKH, B
OpUOOIIEHUH K HAyYyHbIM METOJAaM I[O3HAHUA TPU HU3YYCHHH BEIIECTB H
XUMHYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B Y4eOHO-TIO3HABATEIbHOM M  y4eOHO-HCCIIeI0BATEIBCKON
JeSTENbHOCTH, OCBOCHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BEIleCTBaMU B
IIOBCEIHEBHOM KU3HMU.

[Ipu u3yyeHUM XMMHUHM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HauEHUE MPUOOPENI TaKUe 1IeJIH, KaK:

— (dopmupoBaHHE HHTEIUIEKTYaIbHO pAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

—  HampaBIICHHOCTh OOYYEeHHMs] HAa CHUCTEMaTH4YeCcKOe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSTENBHOM TO3HABATEIBHOM AESTENBHOCTH, HAayYHBIM
METOJIaM TIO3HAaHMsI, (POPMUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBUN, CIOCOOCTBYIOIINX MPHOOPETEHUIO 00yYarOIIUMHUCS
OIbITAa Pa3HOOOPAa3HOM NEATEIbHOCTH, IMO3HAHWS W CAaMOIO3HAHHWA, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAJIbHOE 3HAYEHUE IS
pa3IUYHbBIX BUAOB JIEATEIBbHOCTH;

— (dopmupoBanne o00meH (YHKIMOHATFHOM ¥  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBACHATh M OLICHHWBATH SIBJICHUS
OKpPYXAIOLEro MHpA, UCIHOJIb3Ysl 3HAHUS WU ONBIT, MOJYYECHHBIE NMPU H3YYECHHUH
XUMUH, TPUMEHATh HMX TpPH pPEIIeHUH NpoOJieM B TIOBCETHEBHOM KU3HU MU
TPYZOBOU JAEITEIBHOCTH;

— (¢opMmHpoBaHHME Yy O0O0yYarolUMXCsl T'yMaHHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSl LEHHOCTH XUMHYECKUX 3HAHUW I BBIPAOOTKH 3KOJOTHMYECKU



1eecoo0pa3HOro MOBEJAEHUS B OBITY W TPYJAOBOM NESITEIBHOCTH B UEAX
COXPaHEHUsI CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

— pa3BUTUE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOCHMS OOILIEYEIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOoduIisi U HAMPaBICHHOCTH JallbHEUIIIETO
oOy4eHusl.

IIpumepHbie BUABI AeATeabHOCTH 00y4yaromuxcs ¢ 3IIP, o0ycioBieHHbIe
0co0bIMU  00pa30BaTeJIbHBLIMU  MNOTPEOHOCTAMHU M  OOeclevYuBaIONIUE
OCMBICJIEHHOE OCBOEHHE COJePKAHNU 00PA30BAHUSA M0 NPeaAMeTy «XUMHS».

Conepxanue BUIOB JAesaTeabHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax xumuwu
ompenenseTcss MX O0COoObIMH 00pa3oBaTebHBIMU MOTpeOHOCTAMH. [lomMumo
mupoko ucnosbdyemMbix B OOII OOO o6mux ais BceX OOy4YaroIIuXCsi BHJIOB
JESATeIbHOCTU CIIEIYET YCUJIUTh BUJBI JACSATEIBHOCTH, CrielUUYHBIC IS JaHHOU
KaTeropuu  oOydvarmmuxcs, st  00eCleueHUs] OCMBICJICHHOTO  OCBOCHUS
cojiep>kaHusi 00pa30BaHUS IO TPEAMETY: YCHICHHE MPEAMETHO-TPAKTHICCKON
NEATeIbHOCTH C AaKTUBU3AIlMEH CEHCOPHBIX CHCTEM; 4YepeJOBaHUE BHUJIOB
NEATeNIbHOCTH, 3aJICHCTBYIOIIUX pa3JIMUHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHUE
Marepuajga C OMNOpOMl Ha aJrOpUTM; «IOLIArOBOCTb» B M3YYEHUHM MaTepHAlIa;
UCIIOJIb30BaHKE JIOMOJHUTEILHON BU3yaJIbHOW OMOpPHI (TIaHbl, 00paslibl, CXEMBI,
m1aboHbl, onopHble Tabmuubl). s pasButus y obOywarouuxcs ¢ 3[1P ymenus
Jenatb  BBIBOABI, (OPMUPOBAHMS TPaMOTHOTO  PEYEBOrO  BBICKA3bIBAHUS
HE0OXO0IMMO MCIOJIb30BaTh OMOPHBIE cioBa U kiauiie. Ocoboe BHUMAHUE CIIETyeT
yAEIUTh OOYYEHUIO CTPYKTYPUPOBAHHUIO MaTepualia: COCTABICHUE PUCYHOUYHBIX U
BepOaIbHBIX CXEM, COCTAaBJICHHE TaOJMIl, COCTaBJIEHHWE KIAacCHU(PUKAIIUU C
0003HaYEHHBIMH OCHOBAHMSIMHU JUIsI KJIAacCU(PUKAUA U  HANOJHEHHWE HUX
npuMepaMu U JIp.

[IpuMepHast TemMatnueckas W TEPMHHOJOTHYECKAsl JIEKCHKA COOTBETCTBYET
OOII O0O.

Hnst obywaroruxcs ¢ 3[IP cymiecTBEeHHBIMU SIBISIFOTCS TPUEMBI pabOTHI C
JEKCUYECKUM MaTepuasioM 1o mpeamety. IlpoBomautcs crnenmanbHas paboTa 1o
BBEJICHUIO B aKTUBHBIN CII0BAPh 00yYAIOIINXCS COOTBETCTBYIOIIEH TEPMUHOIOTHH.
N3ydaemble TEpMUHBI BBOJSTCS Ha TMOJUCEHCOPHOM OCHOBE, 00s3aTelbHA
BU3yallbHAS TOJJICPIKKA, alTOPUTMBI PA0OTHI C OMPEACICHUEM, OMOPHBIC CXEMBI
JUISl aKTyaIu3aluy TEPMUHOJIOTUH.

OO6miee YWCIO YacoB, OTBEAEHHBIX I HW3YYCHUS XHUMHUH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIIO).






COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XUMUK B KU3HHU YE€JIOBEKA. XHUMUS B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbl. XUMHUYECKHE »dJeMeHThl. CHMBOJIBI XUMUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTENbHAS MOJIEKYJISIpHAasi Macca. MaccoBasi JOJIsl XUMHUUYECKOI0 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemiectBa. Mosib. MossipHas Mmacca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkue U XUMUYECKHUE SBIICHUS. XUMHUUYECKasl peakius U e€ Mpu3HaKH.
3aK0H COXpaHEHMsS MacChl BelecTB. XuMuuyeckue ypaBHeHUs. Kiaccudukanms
XUMUYECKUX peaKIuii (COeqUHEHHUsI, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, MpaBuiaaMu paboThl B 1abopaTopuu U
npuémaMu oOpaleHusi ¢ J1abopaTOPHBIM O000PYIOBAHUEM, U3YyUYEHUE U OIHCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
bu3uveckux (TIaBJIEHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHME CBEYH, MPOKAIMBAHUE
METHON MPOBOJIOKU, B3aUMOJICHCTBHE MeJIa C KUCIIOTOW) SIBIICHUH, HaOJI0ICHUE H
ONHMCAaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwuisi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBHUE Xkese3a ¢ pacTBopoM coiu meau (II),
M3yUYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (prIbTpoBaHME,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HAOJIOJICHUE W  ONHKCAaHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHECHUS MAcChl, CO3JaHUE MOJEJICH MOJIEKYJI
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopon — 3jaeMeHT U MpocToe
BemiecTBo. Haxokmenwe kuciopoja B mpupojge, (Ppu3ndeckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoaa. CrnocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE DPEAKUUU. TOIUIMBO: yroiab W METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenunit. Oxcupasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3yroniye  (OCHOBHBbIC, KHUCJOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiarypa okcunoB. ®Pusnueckue M XUMHUYECKHE
cBoiicTBa OKCU0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTm MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKYy KiIacCaMU HEOPTAaHUYECKUX COETUHEHU.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M HW3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHue
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHHS U
MpekpainieHus TopeHus (Mokapa), O3HAKOMJIEHHE C oO0pa3laMM OKCHIOB U
ONMMCAHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHWE, pACMO3HABAaHWE W H3YyUCHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJI30BaHUE BHICOMATEPUAIOB), HAOIIOICHIE OOPa3I[OB BEIICCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaibleM) (BO3MOXKHO  KCIOJIb30BAaHHWE BUJEOMATEpPUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJLIaMH, pPEeakUui HEUTpaau3aluy, I[OJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeTajula JPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJBHBIX 3a/lad 1o TeMe «BaxkHellune KIacChl HEOPraHUYECKUX
COCAUHECHUN.

IHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHUX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKAS] CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METAJLIHI,
rajioreHbl, ”HEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpPUOJIHAsA  (QOpMBI
[Tepunonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuoas
U rpynnbl. DPU3NYECKUIl CMBICT TOPSJIKOBOTO HOMEpa, HOMEPOB TNEepUoJa U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. Menneneea. XapakTepuCcTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [leproanueckoit CUCTEMbl X UMHUUECKUX
3JIEMEHTOB 11 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXkJaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKILIHH.
IIporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MNPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemunie cea3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aroM, DJJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMs, KalblLHMs U HUX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM 3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBS3H.

Knaccudukainus 1 HOMEHKJIATYypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeakIuid Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEH OKHCIECHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMUMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [loraTue o xumuueckom paBHoBecun. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THApPOIN3€E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOTHOCTU
pacTBOpPOB BEILECTB, IMpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOYEd U CcoJe
(BO3MOXKHO  WCTIOJIb30BAaHME BHJICO MaTepUalioB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o00pa3oBaHHWE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiIoKEHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl 1 X COeITMHEHUS

OO6miast xapakTepuctuka ranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMozeiicTBUE € METAJJIaMH, HEMETaUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHHe. [leiicTBue
XJIOpa M XJIOPOBOJAOPOJA HA OpPraHMW3M YeNIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHE B IIPUPOJIE.

O6miast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTerneHu okucieHus. CTpoeHne W (PU3NYECKHe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYEeCKue CcBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciota, (QuU3HYECKMe © XHMHYCCKHE CBOWCTBA (00mmeEe Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOJYyYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHHUM B TPUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCIEHMS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBorctea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coam aMMOHMUS,
ux (pU3MYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPEICTaBUTENSI Kjacca KHUCIOT W craeruduyueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoopeHuit. XuUMHUUYECKOe 3arpsisHEHUE OKPYKAIOIIEH Cpelibl COCTUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXHW, 3arpsi3HEHUE BO3JAyXa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcua docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKcuasl yriepoaa, ux
dusznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dext. YronpHas KUCIOTa U €€ COJH, UX (PU3NYECKHUEe U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COCIUHEHUIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKHU BaKHBIX BEUIECTBAX: KUPaX, OEIKax, yrieBoJax — U ux
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHenne. CoenuHeHuss KpemHUs B mpupoje. OOmmue mpeacTaBieHus 00
okcuge kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBILIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COEJAMHEHHM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, M3y4YCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuM Ha Cybdart-
WOH W HaOJIOJIeHHE TMpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUaIoB), 0Opa3liaMu a30THBIX U (HOCHOPHBIX YyAOOPEHH, MOIydYeHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpemETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUEe, cCOOUpaHue, paclo3HaBaHUE U M3yUeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o Teme «BakHelIne HeMETaAJUIb U UX COSTUHECHUSY.

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHusi aToMoOB. CTpoeHHe MeTallioB. MeTanueckasi CBA3b U
METAJUIMYECKas] ~ KpUCTAJUIMUECKass  peIIETKa.  DJIEKTPOXUMUYECKHH P
HarnpsHKeHU MeTamnoB. dusnyeckne U XMMUYECKHUE CBOMCTBA MeTauioB. OO01ue
crocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[llenounble MeTauibl: MoJiokeHUe B [lepruoamyeckon cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B IIpupoje. PU3NUECKne U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBa altOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCUJIA U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, TUAPOKCUIbLI U conu xenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUIEOMATEpPUATIOB), IMPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEaKIUil HAa WOHBI: MAarHus, KaJblHs, aIFIOMUHUS, LIUHKA, XKEJe3a
(II) u xene3a (III), meau (II), HabmroneHNE M ONMKMCAHUE TPOILIECCOB OKPAITMBAHUS
IJJaMEHU MOHAaMU HaTpus, Kaausg MW Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTepHaJIOB), UCCIe0BaHUe aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxueunmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS M OKpPY:KaOLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM XHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMUMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHUYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (IpeaenbHas IOMycTHUMast
KOHIIeHTpaius Beuiects, aaiee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle ceéazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBISIETCSI Yepe3 HCIOJIb30BAaHUE KaKk OOIUX E€CTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCHPUKANS, TIEePUOJANIHOCTh, HAOIIOIECHNE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEIb, SBICHUE, MAaPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
M30TOIBI, PaJAMOAKTHBHOCThH, MOJICKYJIA, JJICKTPHUYCCKUH 3apsjl, IMTPOBOIHHUKH,
MOJYNIPOBOJHUKH, JAUDJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
pemérka, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
MIOJIC3HBIC UCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JInYHOCTHBIE ~ pe3yJbTaThl  OTpakalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAayKu B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JIPyrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM MAESTENBHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEAEHUWE M TMOCTyIKH CBOMX TOBapUIIEH C MO3HUIUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKU WU COCTABISAIOLIUE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHUBBI, HAMPABICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIIOZICHUS TpaBW O€30MacHOCTH TMpU  OOpalleHUuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUIYaJIbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHON MPpoheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MUecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIyYaeMbIe MPU W3YYCHUH XUMHH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKOM  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOM KapTHUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC IeUCTBUA (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAaHUMU: PAaCKPBIBaTh CMBICI XUMHYECKUX TMOHITHUH (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpPOlleCCE TO3HAHHWS TOHATUS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU PElIeHUH Y4eOHO-TT03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCAX U SIBICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOTO THMA, IPUOOPETEHUE OMBITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUIIOCTPUPOBATh pEIIAeMble 3aJladyl  HECIOKHBIMU CXEMaMH, JHharpamMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034iCTBAa M TPAHCIOpPTAa HA COCTOSHHE OKpYKarolledl NpUupoIHON
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  MO3HABATEIbHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HUKAIONIMX MpPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICCTBHI, OIpenelieHne KpUTEpPHEB IO OIICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YUueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIATh, KOHTPOJIHUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABATENbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTaBJIATh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPe/jIaraeMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENbHOCTA MO  TMOJYYECHUIO HOBOTO  3HAHWS, €ro  HWHTEPIpPETaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:
1. pPacKphIBaTh CMBICII OCHOBHBIX XHMHWYECKUX IOHSITHUW: aTOM, MOJIEKYJa,
XUMHUYECKHI  3JEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(oHOpOJIHAasT W HEOJHOPOJIHAs), BAJCHTHOCTh, OTHOCUTEIbHAs AaTOMHas W
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAsl Macca, MaccoBas
JI0JISI XUMHYECKOTO 3JIEMEHTa B COCJIMHEHUH, MOJISIPHBIM O0BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHME, COJb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKAs
peakiusi, KiaccupuKalus peakiuii: peakiiui COCIUHEHUS, PEaKIUU Pa3ioKeHUs,
peakiuu 3aMeleHus, peakuuu OOMeHa, 3K30- M IHIOTEPMHUYECKHE DPEaKIIHH,
TEII0BOM A(deKT peakuuu, SAPO aToMa, ICKTPOHHBIM CJIOW aToMa, aTOMHas
opOuTanb, paguyc aromMa, XUMUUYECKas CBsA3b, TMOJSpHAs M  HEMOJISIpHAS
KOBaJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas J10Js
BellecTBa (MPOIEHTHAS KOHIICHTPAIIUs) B PACTBOPE;
2. WUTIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XMUMUYECKHX TOHATHH W
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHNUU BEILIECTB U UX IIPEBPALICHUN;
3. UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUs (DOPMYJT BEIIECTB
Y YPABHCHUN XUMHUYECKUX PEAKIIHM;
4. OTpeeNSITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCIMHEHMSX,
CTeNeHb OKHMCJICHUS DSJEMEHTOB B OHHAPHBIX COEIWHEHUAX, MPUHAIJICKHOCTD
BEIIECTB K OMpPEACNEHHOMY KJIacCy COCAMHEHHM Mo GopmysiaM, BUJI XUMUYECKOU
CBA3U (KOBAJICHTHAS! U MOHHAs) B HEOPTraHUUYECKUX COCTMHEHUSX;
5. packpbiBaTh cMmbica [lepuommueckoro 3akona JI. M. Mengeneesa:
NEMOHCTPUPOBATh  IOHMMAaHUE  MEPUOAUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX AJIEMEHTOB OT MX IMOJ0XKeHUs B [lepmoamyeckoil cucreme, 3aKOHOB
COXPaHEHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
Y4E€HHUs, 3aKOHa ABOraapo;
6. ONMMCHIBATh W XapaKTepu3oBaTh TabnuuHyto ¢Gopmy Ilepuonnueckoi
CUCTEMbl XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noArpymnmna (A-
rpynmna)» u «mnobounass noarpynmna (b-rpymnna)», maible U OOJbIINE MEPUOBI,
COOTHOCUTH 00O03Ha4YeHUsl, KOTOopble uMewTcs B Tabnuue «llepuonnueckas
cucrema xuMuueckux onemeHtoB . . MenaeneeBay ¢ UYHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
s/pa, 0011Iee YUCIIO JIEKTPOHOB U PACIIPEICTICHUE UX IO JIEKTPOHHBIM CIIOSIM);



7. KJIacCU(UIMPOBATh XMMUYECKHE HJIEMEHThl, HEOPraHMYECKHE BEIECTBa,
XUMHYECKUE Peakuu (10 YUCIY U COCTaBYy YYaCTBYIOIIMX B PEAKI[MU BELIECTB, IO
Ter10BoMY 3P (DEKTy);

8. XapaKTepu3oBaTh (OMUCHIBATH) OOINME XUMUUYECKHE CBONCTBA BEILECTB
pPa3IMYHBIX KJIACCOB, TMOATBEpP)KIas ONHCAHUE IPUMEPAMH MOJEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

9. MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3IUUYHBIX
YCIOBUSIX;

10.  BBIYMCIATH OTHOCHUTEIIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIFO XHMHYECKOTO 3JIeMEHTa Mo (opmysie COeIWHEHHS, MacCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOPE, MPOBOJHMTH PACUYETHI MO YPABHCHHUIO XHUMHYCCKOM
peaknuu;

11.  TPHUMCHSTH OCHOBHBIC OTCPAIMHM MBICIUTEIBHON JNEATEIPHOCTH — aHAIIN3 U
CHHTE3, CpaBHEHHE, 0000IIeHre, CUCTEMATHU3AINIO, KIacCH(DUKAINIO, BBISBICHUE
NPUYUHHO--CIICJICTBEHHBIX CBSI3€d — JII1 W3YYCHHS CBOWCTB BCIICCTB M
XHMHYECKUX PEaKIUi, €CTCCTBCHHO-HAYYHbIC METObI MO3HAHUS — HAOIOJCHUE,
U3MEepeHre, MOJICIIMPOBAHKE, SKCIICPUMEHT (PCaIbHBIN U MBICIICHHBIH );

12.  cleaoBaTh MpaBUJIaM IMOJIB30BAHHUS XHMHUYECKOH MOCYI0M U JTab0paTOPHBIM
o0opyIoBaHUEM, a TaK)Ke MpaBUIaM OOpaIleHUs C BEIIECTBAMHA B COOTBETCTBUU C
MHCTPYKIIUSIMU TIO BBIMIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB IIO
TIOJYYSHUIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOpOJa),
IPUTOTOBJICHUIO PAaCTBOPOB C OMpPENEIEHHOH MacCOBOW JOJe pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH M  TPOBOJUTH XUMHUYECKHE OKCIIEPHUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH W KHUCJIOT C ITOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTanenH, METHIIOPAHXK U APYTHE).

K xoniy oOydenus B 9 Kj1acce mpeIMeTHbIE PE3ybTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:
1. pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TOHATHH: XUMHUUYECKHI
AJIEMEHT, aTOM, MOJIeKyJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, BaJCHTHOCTh, DJIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKHUCICHUS,
XAMHUYECKasi PEakivs, XUMHYECKas CBsA3b, TETUIOBOM 3(PGEKT peakimuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOpP, SJICKTPOIUTHI, HEIIEKTPOIIUTHI, IIICKTPOIUTHUECKAS
JUCCOIMAIINSI, PEAKIINA MOHHOTO OOMEHa, KaTan3aTop, XMMHUIECKOe paBHOBECHE,
oOpaTUMble W HEOOpaTUMBIE pEaKlUW, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakiuu, OKHUCIUTEIh, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBIICHUE,
ajutoTponusi, amM(OTEpPHOCTh, XHMHYECKas CBs3b (KOBaJeHTHas, WOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAs PEMIETKa, KOPPO3US METAJUIOB, CIUIABHI,



CKOPOCTb XMMMYECKOM peakuuu, NpeAesibHO pomycrumas KoHueHtpamus I[IJIK
BEILIECTBA;

2. WUTKOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XHMHMYECKHX IIOHATHM U
IIPUMEHSTH 3TH TOHATHUS IIPY ONIMCAHUM BELIECTB U UX NIPEBPALICHUN;

3. UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBICHUs (DOPMYJT BEIIECTB
Y YPABHEHUU XUMHUYECKUX PEAKIUN;

4. ONPENENATh BAICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHX JJIEMEHTOB B
COCQMHEHUAX Pa3IMYHOIO COCTaBa, IPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEIWHEHUW Mo QopMynaMm, BHUJI XUMUYECKOM CBsI3W (KOBAaJICHTHAS,
MOHHAs, METaJUIMYecKas) B HEOPraHMYECKUX COCIMHEHHSX, 3apsj HOHa 110
XUMHYECKOW (opMmyJsie, XapaKTep Cpellbl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COCMHEHUH, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

5. packpbiBaTh cMbIch Ilepunogumueckoro 3akoHa JI. WM. MengaeneeBa u
JEMOHCTPUPOBATh €r0 MOHMMAaHUE: OMHUCHIBATh M XapaKTepPU30BaTh TAOIUYHYIO
dopmy Ileproanueckoil CUCTEMbI XMMHUYECKUX AJIEMEHTOB: pazinuyaTh MOHSATHUS
«rnaBHas noArpymnmna (A-rpymmna)» u «rmodouynas noarpynmna (b-rpynmna)y», mansie u
OOJbIIME  TEpPUOJIbl, COOTHOCUTh OO0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOUYECKON TabyuIle, C YUCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsij sjpa, OO0Ilee YHUCIO JJIEKTPOHOB H
pacnpeniesieHue X M0 JIEKTPOHHBIM CJI0SM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB JIEMEHTOB U UX COCAUHEHUH B IpeAeIax MaJIbIX [EPUOJOB
Y TJIABHBIX MTOAIPYII C YYETOM CTPOEHHUS UX aTOMOB;

6. KJIacCu(UIUPOBATh XUMUYECKHUE DIIEMEHTHI, HEOpPraHWYeCKHUe BEIIeCTBa,
XUMUYECKHE peaklnu (110 YUCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, O
TerioBOMYy 3G (dEeKTy, M0 U3MEHEHHIO CTEMeHeW OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

7. XapaKTepu3oBaTh (OMUCHIBATH) OOIIME W CHEHU(pUYECKUEe XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BELIECTB, IOATBEP)KIAs OIMUCAHUE NPUMEPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

8. COCTaBJIATh YPaBHEHMS IEKTPOJIUTHUECKON JUCCOLUUALUNA KUCIIOT, IEI04YEen
U COJE€H, MOJIHBIE M COKpAlll€HHbIE YPaBHEHUS pEaKUUil HOHHOTO OOMEHa,
YPAaBHEHHMsI PEaKui, IMOATBEPKAAOIIMX CYIIECTBOBAHUE I'€HETUYECKOW CBA3U
MEK/ly BELIECTBAMU Pa3JINYHBIX KJIACCOB;

9. pPacKpbIBaThb  CYIIHOCTb  OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUU
MOCPEACTBOM COCTaBJICHHSI 3JICKTPOHHOTO OajaHca 3TUX PEeaKIuii;

10.  NPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH NPOTEKaHUS XUMUUYECKUX IIPEBPALICHUN B PA3JINYHBIX YCIOBHSIX;

11.  BBIYHCIATH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MaccChl BELIECTB,
MacCOBYIO JIOJII0 XMMHYECKOrO 3J€MEHTa Ho (OpMyJie COECIUHEHUs, MACCOBYIO



JOJII0 BELIECTBA B PacTBOpPE, MPOBOAUTH PACUETHl 10 YPABHEHUIO XUMUYECKOU
peaKIumy;

12.  coOmojaTh TMpaBwiia MOJBb30BAHUS XUMHUYECKOW MOCYI0N U J1ab0opaTOPHBIM
000pya0OBaHUEM, a TAaKXKe MpaBuiia OOpalleHus] C BEIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMHA TIO BBIMOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB TIO
MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIEKUCIIOrO rasa);
13.  TPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAYeCTBEHHBIH COCTaB Pa3INUYHBIX
BEIIECTB: PAaCIO3HAaBaTh OMBITHBIM MyTEM XIIOPUI-, OpOMHI-, HOAUA-, KapOOoHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUS U HOHBI
M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPaxX HEOPTaHUUYECKUX
BEILIECTB;

14,  TPUMEHSTH OCHOBHBIE OTEPAIMH MBICIUTEIBHON JEATEIbHOCTH — aHAIH3 |
CHHTE3, CpaBHEHHWE, O0OOIIEeHHEe, CHUCTeMAaTH3alHi0, BBIABICHUE NPUINHHO-
CJICJICTBECHHBIX CBSI3€H — JJISI M3yUYCHHsI CBOMCTB BEIIECTB M XMMHYECKHUX PEaKIUi,
€CTeCTBEHHO-HAy4YHBIE  METOJIbI  TMO3HAaHWUS — HaOIIOJCHWE, W3MEpEHHE,
MO/ICITHPOBAHHE, YKCTIEPUMEHT (peabHBIN M MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
Memnpene-eBa. CTpoeHue aToma

12| Osemmenno : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA
* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienne

METOJIUYECKHUE MATEPHUAJIBI JJIs1 YUUTEJISA

1. 'abpuensu O. C., Bockoboinukosa H. I1., SmykoBa A. B. HactonbHas kHura
yuurtens. Xumud. 8 kii.: Meroauuyeckoe nocodue. - M.: IIpoda, 2021.

2. T'abpuensu O. C., AAmykoBa A. B. Terpaas ais 1abopaTOPHBIX OMBITOB U
npaktudyeckux pabor. 8 k1. K yue6nuky O. C. ['abpuensna «Xumus. 8 Kiacc.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueOnuky O. C. 'abpuensna
«Xumusy. 8 kinace / O. C. I'abpuensn. — M. : [lpoda, 2021. — 109.

4. I'abpuensH, O. C. Metoauueckoe nmocobue k yueonuky O. C. ['abpuensna
«Xumus». 9 knace / O. C. I'abpuensn. — M. : [lpoda, 2021. — 108.

5. Xumus : TexHosiorudeckre kaptel K yaeoHuky O. C. 'aGpuensna «Xumusl. 8
Kiacey : Merogudeckoe rnocooue / JI. . Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHoJIorudeckue KapTel K yueonuky O. C. ['abpuensna «Xumus. 9
Kjacey : Mmerogudeckoe rmocooue / JI. . Acanosa. — M. : JIpoda, 2018

7. Xumus. 8 xi1.: Korrponbhbie u mpoBepounbie padboThl k yueouuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. YiakoBa u
ap. - M.: Ipoda, 2022. nanubIe

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

http://www.chemnet.ru I'azeta «Xumusi» u caidt 15 yuurtens «5 uay Ha ypok
XUMUN»

http://him.1september.ru Equnas komnexuus [LIOP: IlpenmeTHast KomaeKIus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE
skcriepuMenThl: Xxumus. Komneknus Poccuiickoro o6meo0pa3oBaTeIbHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JL.IO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onummnuaja MKOJIbHUKOB IO XUMUHU



http://chem.rusolymp.ru Oprannueckasi Xumusi: 3J€KTPOHHBIN YUeOHUK ISt
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: 3NEKTPOHHBIN yUEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIEK: XUMHUS
http://www.chemistry.ru JlucTaHIIMOHHAs OJIUMITAAA TIO XUMUU:
TEJIEKOMMYHHUKAIMOHHBIA 00pa30BaTeNbHbINA IPOEKT
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