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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMUHU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBlieHAa HA OCHOBE
TpeOoBaHUil K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIETO
oOpaszoBanus, mpenactaBieHHbIX B @I'OC OOO, a Takke Ha OCHOBE (QenepaabHOi paboueit
IpOTpaMMbl BOCIUTAHUS U C YYETOM KOHUEMHIMU MPENoIaBaHusl y4eOHOTro mpeamera «XUMUs» B
oOpasoBartenbHbIX opranu3anusx Poccutickonr denepamnu.

[IporpaMmma mo xumuu Ja€T NpPEACTaBICHHE O LENsAX, oOmIe cTpateruu oO0y4yeHus,
BOCIIUTAHUS U Pa3BUTHUA OOy4yalOUIMXCS CpPEACTBAMH Y4eOHOro mpelMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE MPEIMETHOE COJEp)KAaHUE, NPEIyCMAaTPUBAECT PACIpElNEiIeHHe €ro Mo Kiaccam Hu
CTPYKTYpUPOBAaHUE IO pa3jiesiaM U TeMaM MpOorpamMMbl 0 XUMUHU, ONPEAEISIET KOJIUUYECTBEHHbIE U
KaueCTBCHHBIE XapAaKTEPUCTUKU COJIEPKaHUS, PEKOMEHIYEeMYI0 MOCIEA0BATEIbHOCTh H3yYCHUS
XUMHUH C YY4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBsI3€H, JOTMKH yueOHOro mpoliecca,
BO3PAacTHBIX 0COOEHHOCTEN 00YYaroIIMXCs, ONpeAesieT BO3MOKHOCTH MpeAMeTa JUIsl peaanu3alnuu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MpPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00I1IeT0 00pa30BaHus, a TaKkKe TPeOOBaHUMN K pe3ylibTaTaM O0yueHUsl XUMHUH Ha YPOBHE
Hene W3ydeHWsl TMpeAMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO CONePKAHUS.

3HaHUE XUMHH CIYKUT OCHOBOH Ui (hOpMHUPOBAHHS MUPOBO33PECHHUS O0YYArOIIETOCs, €ro
MPEJICTABICHUI O MaTepHaAbHOM €IMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT POopMHUpyeMble XUMUEH
MPEJICTABICHHUS O B3aMMOIPEBPALICHUSIX HEPTHU M 00 IBOJIOLMHU BEIIECTB B MPHUPOAE, O MYyTAX
pemieHus Tr00anbHBIX MPOOJEM  YCTOMYMBOIO  pa3BUTHS  4YEJIOBEUECTBA —  ChIPbEBOM,
HHEPreTUYECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peau3aliil BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMHUPOBAHUS KYJIBTYPbI
JMYHOCTH, €€ 0011el u (yHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (QOPMHUpPOBAHUE MBIIIJICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 0O0ydarommxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHOH  JEATENIbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX yMEHUI, HEOOXOAMMBIX KaKk B IIOBCEJHEBHOM JKM3HHM, Tak U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMMT CO CHEIU(PUKON HaydHOTO MBIIIJICHHS, 3aKIa/IbIBAET OCHOBHI 1IEJIOCTHOTO B3IJIAa
Ha EIMHCTBO NPUPOIBI M YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUHU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

croco6cTByeT (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAyYHBIM 3HAHUSM,
K [IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOe 00pa3oBaHHe 00y4arOIINuXCsl.

JlanHbple HampaBieHMs B OOyYEeHMHM XUMHM OOECIEUMBAIOTCS CHEeUU(UKON coaepx aHus
y4eOHOTO MpeaMeTa, KOTOPBIN SBISETCS MelIarornyeckd aaanTUPOBAaHHBIM OTpakKeHHeM 0a30BOM
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUSi OPHEHTHPOBAH Ha OCBOCHHE
00y4aromyUMHUCS CUCTEMBl MEPBOHAYAIBHBIX MOHATHA XUMHH, OCHOB HEOPTaHUYECKOM XHMHUHU U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHATUN OPraHUYECKON XUMHH.

CtpykTypa colepikaHHUs HPOrpaMMbl MO XUMHUH c(OopMHpOBaHAa Ha OCHOBE CHCTEMHOTO
nonxona k e€ mizydenuro. CoJepkaHUE CKIIAJbIBACTCS U3 CUCTEMbl MOHATUH O XHUMHUYECKOM
AJIEMEHTE U BEIECTBE M CUCTEMbI MOHATHH 0 XUMUYecKOi peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHM30BaHbl M0 NPUHIUIY IOCIEI0BATEILHOIO PA3BUTHsI 3HAHWN HA OCHOBE TEOPETUUYECKUX
MpeJICTaBICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;



— YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOM TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA Ha OCHOBE OMIHMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYrOMY, BBIIOJHSS
GyHKINU OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXHOCTEW MPAKTHYECKOTO
IPUMEHEHHUS U TIOJYyYEHUS U3yYaeMbIX BEILIECTB.

OcBoeHHe MpOrpaMMbl MO XHUMHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKON COCTaBISAIONIEH HAy4HOW KapTUHbI MHpa B JIOTUKE €€ CHUCTEMHOW HPUPOJIBI,
[EHHOCTHOTO OTHONICHUS K HAay4YHOMY 3HaHHUIO U METOJaM MO3HaHUs B Hayke. M3ydyeHue xumuu
IIPOUCXOJUT C MPUBJICUYECHUEM 3HAHUI U3 paHEee M3YUYEHHBIX yUEOHBIX MpeaMeToB: «OKpyKarolui
Mup», «buonorus. 5-7 knaccb» u «Pusnka. 7 Kiaacey.

[Tpu mM3yd4eHUH XWMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHHI OCHOB XMMHUYECKOW HAYKH KaK
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKON JEATEeIbHOCTH YeJIOBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajada ydeOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHUCTEMbl XHMHYECKHUX 3HAHUW — BAXKHEUIIUX (PAKTOB, MOHATHUH, 3aKOHOB U TEOPETUUECKHUX
MOJIOKEHUH, JIOCTYMHBIX O00O0OIIEHUIT MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKu, B
MPHUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS MPU M3YyYEHHH BEIIECTB U XUMHUYECKUX peakuui, B
GOpPMUPOBAaHMM W PA3BUTHH TIO3HABATCIBHBIX YMEHUH W WX NPUMCHEHWU B y4eOHO-
IIO3HABATEJIbHON U y4eOHO-UCCIIE0BATENbCKON JESATEIbHOCTH, OCBOCHMM IPaBUJI OE€30MacHOIO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKHU3HH.

[Ipy wu3yyeHMM XHWMHUU Ha YPOBHE OCHOBHOrO 0O0IIero o0Opa3oBaHUs Ba)XXHOE 3HAUCHUE
MpUOOPETHN TaKue LIETH, KaK:

— (GOpMHpPOBaHUE WHTEUICKTYaJbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEUICHUH, CTOCOOHON aaTHPOBAaThCA K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HalpaBJI€HHOCTh OOY4YeHMs] Ha CHCTEMaTH4YecKoe NpHoOIleHHne oO0yyarommxes K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATENIbHOCTH, HAYYHBIM METO/IaM IMO3HaHUs, (OPMUPYIOLIUM
MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— ofecreyeHne YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOUMMHCSA OINbITa
pa3HoOOpa3HOW JEATENbHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBaHue 00LIEeH (YHKIMOHATIBHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qrclie YMEHUI OOBSACHATH M OIICHUBATDH SIBICHUS OKPYXKAIOIIETO MUpPA, UCTIONB3YS 3HAHUS U OIIBIT,
MOJTYYCHHBIC TIPY M3YyYEHUN XUMUHU, TPUMEHSATh WX TIPHU PEIICHUHU TTPOOIeM B TOBCEIHEBHON KU3HU
U TPYZIOBOM NESTENbHOCTH;

— (opmupoBaHue y 00y4arommxcs T'YMaHUCTHUECKUX OTHOIICHUH, MOHMUMAHUS I[EHHOCTU
XUMHUYECKHX 3HAHUHA I BBIPAOOTKHM HSKOJIOTMYECKU IIeIeCOO0pa3HOro IMOBeAEHUs B OBITY U
TPYAOBOM NEATEILHOCTH B IEJNSIX COXPAHEHHUS CBOErO 3J0POBbS W OKPYXKAKOIIEH MNPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIMU K 00y4EHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA
OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HpOoQHIIs U
HAIPAaBJIEHHOCTHU JaJIbHEHIIET0 00yUEeHHUS.

OO61iee 4McIO YacoB, OTBENEHHBIX AJI U3yYEHUsS XMUMHHM Ha yYPOBHE OCHOBHOI'O OOLIETO
oOpa3oBanus, coctaBiser 136 gacos: B 8 kimacce — 68 "acoB (2 waca B Hezento), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHS

[Tpenmer xumuu. Ponb XuMuu B )U3HU YeloBeKa. XUMUS B CUCTEMe HayK. Tena U BelecTna.
duznyeckue CBOMCTBA BELECTB. ArperaTHoe cocTossHue BelecTB. [loHsTHE 0 METOaX O3HAHUS B
xuMud. Yucteie BenecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJbl. XUMUYEeCKUe 3eMeHTbl. CHMBOJIBI XUMUYECKUX 3J1eMEHTOB. [IpocThie
U CJIO)KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH TMOCTOSIHCTBA
cocraBa BemiecTB. OTHOcUTENbHas aToMHass Macca. OTHOCUTENIbHAas MOJIEKYJISIpHas Macca.
MaccoBast 10711 XUMHUECKOTO 3JIEMEHTa B COSIMHEHUU.

KonnuecTtBo BemecTBa. Monb. MomnsipHas macca. B3auMocBs3b KOTU4eCTBa, Macchl M 4uCiIa
CTPYKTYPHBIX eIWHUII BeulecTBa. Pacy€rel mo GpopMynaMm XUMHUUECKUX COCTMHEHUH.

®uznyeckue W XUMHUYECKHE SBJICHMS. XHUMHUECKas peakuuss U €€ MpU3HAKU. 3aKOH
COXpaHEHMsSI MacChl BELIECTB. XHUMHUUYECKHe ypaBHeHUs. Kiaccudukamus XMMHUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYIOH, MpaBWjiaMH pPabOThl B JabopaTopuud W TpUEMaMu
oOpaiieHusi ¢ J1abopaTOpHBIM OOOpYyIOBaHMEM, H3yUY€HHUE U OINUCaHUuE (U3HUUECKUX CBOMNCTB
00pa3loB HEOPraHWYECKUX BEIIEeCTB, HaOmMroAeHne (u3nyeckux (IUIaBJIeHHE BOCKA, TasHUE JIbJa,
pacTHpaHue caxapa B CTYyINKe, KUIEHHUE M KOHJAEHCAlUs BOJAbI) U XMMHMYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEAHOM MPOBOJIOKH, B3aMMOJCICTBUE Mella ¢ KMCIOTOM) SIBJICHUH, HaOJtoieHue U
ONKCaHUE MPHU3HAKOB MPOTEKaHWs XMMHMUYECKHX peakluil (pa3jiokeHue caxapa, B3auMOJEHCTBHE
CepHON KHCJIOTBHI C XJOpuaoM Oapusi, pasznoxeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE Xelne3a ¢ pacTBopoM cosr Menu (Il), uzydenue cnocoOoB pa3esieHust CMeceit: ¢
MOMOIIbI0 MarHuTa, (UIbTPOBaHME, BBIIAPUBAHHE, NUCTWIUIALUSA, XpomaTtorpadus, MpoBeJeHHE
OYUCTKM TIOBAPEHHOM coiM, HAONIOJIeHWEe M ONUCAaHHE pe3yJbTaTOB IPOBEICHHS OIIBITA,
WITIOCTPUPYIOILET0 3aKOH COXPaHEHHs MacChl, CO3JaHNe MOEIeH MOJIEKy (ILIapOCTEP/KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmecwh razoB. CoctaB Bo3ayxa. Kuciopoa — 3I€MEHT WM IPOCTOE BEMIECTBO.
Haxoxnenue kuciaopoga B MpHpoje, (pU3HUecKue U XUMHUYECKHE CBOMCTBA (peakluu TOPEHUs ).
Oxcunpl. Ilpumenenue xkucnopona. CrocoObl TMOJNydyeHHs KHUCIOpoJa B J1abopatopuu U
npoMbInieHHOCTH. KpyroBopoT kucinopoga B mpupoae. O30H — amioTponHas MoAuduKanus
KHCIIOpO/ia.

TennoBoil 3¢p¢dexkT XUMHUUECKOM peakuud, TEePMOXHMHUYECKHE YPaBHEHHUS, DJK30- H
OHAOTEPMUYECKUE peakUuu. TOIUIMBO: yrosb W METaH. 3arps3HEHUE BO3]yXa, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT 1 ipocToe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Gu3ndeckue u
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOCO0b! omydeHus. Kucnotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBolcTBa Bonbl. Boma kak pactBopurtenb. PactBophl. HackieHHble U
HEHACBHIIIEHHbIE pacTBOPHI. PacTBOpUMOCTH BeliecTB B Boe. MaccoBast 10J1sl BELIECTBA B pacTBOPE.
Xumuueckue cBoicTBa BoAbl. OcHOBaHMsA. Ponb pacTBOpOB B NpUPOJE M B JKU3HM YEJIOBEKA.
KpyroBopot Bozabl B ipupojie. 3arps3HEHHE NPUPOAHBIX BOJ. OXpaHa U OYMCTKA PUPOIHBIX BOI.



Knaccudukanust wHeopranmdeckux coeauHeHud. Oxcuawl. Kiaccudukamuss OKCHIIOB:
coneo0Opa3yrolue (OCHOBHEIC, KUCIOTHBIC, aM(pOTEepHBIE) U HeconeoOpasyromme. HoMmenkmatypa
OKcUI0B. DU3nNUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Kiiaccupukanus ocHOBaHMIA: IIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenknarypa ocHoBanuii. dusnueckne M XHUMHYECKHE CBOMCTBa ocHoBaHui. [lomydeHue
OCHOBAaHMH.

Kucnotel. Knaccudukarnust kucnor. Homenknatypa kucinor. Dusnueckue W XUMHUYECKUE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenkiarypa coiseil. dusnueckue M XuMHUYECKHMe cBoWcTBa cosei. Ilomyuenue
COJICH.

['eneTnyeckast CBA3b MEXKYy KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUMN.

Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OIpeelieHne COJIEpPKaHUs KHCIOpOJa B BO3JyXe, IOJydyeHue, coOMpaHue,
pacnio3HaBaHWE M HW3YYCHHE CBOWCTB KHCIIOpOAa, HAOIIOJCHUE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HHUKHOBEHMSI M TPEKpAIICHUS TOpeHHs (MoXxapa), 03HAKOMIIEHHUE C
o0Opa3laMu OKCUJIOB U OMHMCAHHE X CBOWCTB, MOJIy4eHHUE, COOMpaHUE, PaCIIO3HABAHNUE U U3YYCHHE
CBOMCTB BOjiopojia (rOpeHHe), B3auMojeicTBHE Bojaopona ¢ okcugoMm wMeau (l1) (Bo3MoxkHO
WCIIOJIb30BAaHUE BHUCOMATEpPUAIOB), HaOMIOeHHE OOpa3lloB BEIIECTB KOJWYECTBOM | MOIIb,
UCCJICIOBAHUE  OCOOEHHOCTEH  PAcTBOPEHHS  BEIIECTB C  Pa3IUYHOM  PAaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAcCOBOM [I0JIEM pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaulaMH (HAaTpHeM | KaiblFieM) (BO3MOXXHO HCIOIB30BaHUE
BUJICOMATEPHAIIOB), HCCIIEIOBAaHUE OOpPAa3I[0OB HEOPTraHMYECKUX BEIISCTB PA3IMYHBIX KJIACCOB,
HaOJIOZIcHUE W3MEHEHHUS OKPAacKM HHIAMKATOPOB B PacTBOpax KHUCIOT M IIEJIOYeH, H3ydeHHE
B3anMojeiicTBus okcuaa meau (11) ¢ pactBopoM cepHOIl KUCIOTHI, KUCIOT ¢ METallJIaMH, PEaKIuit
HEWTpanu3aluu, MoJIy4YeHne HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METAaJlIa IPYTUM U3
pacTBopa COJIM, pEIICHHE OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxkHeimme Kiaccol
HEOPTaHUYECKUX COCTMHECHHI.

Ilepuoauyecknii 3axoH u Ilepuoaumyeckas cucremMa xumu4eckux diaementos /. H.
MenpeneeBa. CTpoeHue aTroMoB. XUMHYeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakiuun

[TepBble MOMBITKH KIacCU(PUKAMA XUMUYECKUX DJIEMEHTOB. [IoHATHE O Tpymmax CXOJIHBIX
AJIEMEHTOB (IIIE€JIOYHBIC U IEI0YHO3EMENbHbIE METAJUIbI, TalOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTEepHBIE OKCUIBI i THAPOKCUIBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucrtema xumudeckux dnemeHto J[. .
MenneneeBa. Kopotkonepuonnas u jumHHonepuonHas ¢opmbl Ilepuoanueckoil cuctembl
xumuueckux aneMeHtoB J[. WM. MenneneeBa. Ilepuonsl u rpynnbl. DU3HUECKH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sep. M3otomnbl. DnekTpoHbl. CTpoeHUE 31MEKTPOHHBIX
obonouek aromoB TepBbIX 20 XxuMHuUeckux »dieMeHTOB llepmommyeckoit cucremsr J[. U.
MenneneeBa. XapakTepUCTUKA XMMHUYECKOTO 3JIEMEHTa MO ero mnosioxkeHuto B Ilepuoanueckoit
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHHs pajnyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAUIMYECKUX M
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproauyeckoil cucTeMbl XUMUYECKUX AJIIEMEHTOB IS
pa3BuTHUA HayKku U npakTuku. /. . MenneneeB — yd€HbIN U TpaXKIaHUH.



XuMmuyeckas CBSI3b. KoBanenrnas (monsipHast u HETOoJIsIpHas ) CBSI3b.
DIEKTPOOTPUIIATEIIEHOCTh XUMUYECKIX JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusi. OKHCIUTEIBHO-BOCCTAHOBUTENIbHBIC peakiuu. [Iporeccsl oKucieHus u
BOCCTaHOBJIEHHsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3IloB BEIIECTB METAUIOB M HEMETAJNIOB, B3aUMO/ICHCTBHE THIPOKCH 1A ITUHKA C
pacTBOpaMH  KHUCJIOT M [IeNIoYel, TIPOBEACHHE OIMbBITOB, WJUIIOCTPUPYIONINX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEHUs, COSTUHEHHS).

Mesricnpeomemmnle ceasu

Peanu3zainuss MEXIpeIMETHBIX CBS3€d MPU HM3YyYCHUH XUMHH B 8 KJIacce OCYIIECTBISETCS
Yyepe3 HMCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUN, TaK U MOHSTHH, SBISIFOIIMXCS
CUCTEMHBIMU JIJISl OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01mue ecTecTBEHHO-HAyYHbIE MOHITHS: HAay4yHBIM (hakT, TUIOTE3a, TEOPUS, 3aKOH, aHAIU3,
CUHTE3, Kiaccu(uKamus, TMEePUOJUIHOCTh, HAONIOJCHUE, OJKCIEPUMEHT, MOJCIMPOBAHUE,
HU3MEpEHUE, MOJICIh, SIBJICHHC.

Ouzuka: MaTepus, aTroM, OJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIUI, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, OJJIGKTPUYECKUI 3apsii, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSTHUE BEIICCTBA, ra3, (U3NYCCKUE BEIMYMHBI, CIUHUIBI H3MEPEHHUS, KOCMOC, TUIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE MOPOBI, MOJIE3HBIE UCKOMAeMBbIe,
TOTUIMBO, BOJTHBIC PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKas peaKkuus

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucrema xumudeckux odnementos /[ H.
MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMUYECKUX 3JIEMEHTOB
IEPBbIX TPEX MEPUOJOB, KaJlMs, KAIbLHSA U UX COCAVUHEHUH B COOTBETCTBUU C IIOJIOKEHHUEM
2J1eMEHTOB B lleproauyeckoi cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJAbl XHUMHUYECKOM CBsi3U. THIBI KpHUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTANIMYECKON PEIIETKU U BUIA XUMHUYECKON CBSI3U.

Knaccugukaius u HOMEHKIAaTypa HEOPraHMYECKHMX BeIeCTB. XHUMHYECKHE CBOWCTBA
BEILECTB, OTHOCAILIUXCS K Pa3IN4YHbIM KJIaCCaM HEOPTaHMYECKUX COCIMHEHMM, TCHETUYECKas CBs3b
HEOPraHWYECKHUX BEIIECTB.

Knaccudukanus XMMHUECKUX peakUuid MO pa3iIMyHbIM IMpH3HAKaM (MO0 YHUCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKLUU BELIECTB, [0 TEIIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTENIeHeH OKUCICHUs
XUMHUYECKHX HJIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTropa). DK30- U S3HI0TEPMUUYECKHE
peakuyu, TepPMOXUMHUYECKHE YPABHEHMUS.

[TonsiTue o ckopoctu xumudeckod peakiuu. IloHsTHe 00 0OpaTHMMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHATHe 0 TOMOreHHBIX U IeTepOreHHbIX peakuusax. [londarue o karamuse.
ITonsiTHEe 0 XUMUYECKOM paBHOBeCUU. DAKTOPBHI, BIMAIOINE HA CKOPOCTh XMMUYECKON pEaKIU U
II0JIO’KEHNE XUMHYECKOTO PABHOBECHSL.

OKHUCINUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLMU, D3JEKTPOHHBIM  OallaHC  OKUCIIUTENIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHUE YpPAaBHEHUH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a IIEKTPOHHOTO OanaHca.



Teopusi >JIEKTPOJUTUYECKOW AUCCOIMUALMK. DJIEKTPOJHUTHI M HEDIEKTPOJUTHL. KaTuoHbl,
AHUOHBI. MeXaHU3M JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHJIaMU XUMHUYECKOU cBsi3U. CTeneHpb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakuuu noHHOro obmeHa. YcJoBHsI MPOTEKaHHS pPEaKIMi MOHHOTO OOMEHa, TMOJHbIE U
COKpall¢HHblE MOHHBIE YpaBHEHMs peakuuil. CBoOWCTBa KHUCJIOT, OCHOBAHMM U COJEH B CBETE
MPEJICTABICHU 00 3MEKTPOIUTHYSCKON auccormanmn. KauecTBeHHBIC peakiiuu Ha MOHKI. [loHsaTHE
0 THJIPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMHU KPUCTAIMYECKHX PEIETOK HEOPraHMYeCKHX BEIIeCTB —
METaJUIOB M HEMETAJUIOB (rpaduTa U anMasa), CJIOKHBIX BELIECTB (XJIOpHIa HATPHSL), HCCIEIOBAHNE
3aBUCHMOCTH CKOPOCTH XHMHYECKOH peaklud OT BO3JCHCTBUS pa3IUYHBIX (DaKTOPOB,
HCCJIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoOllecca JTUCCOLMUAIUU KHCIOT,
mienoued M cojeil (BO3MOXKHO HCIOJb30BaHHWE BHUACO MAaTepUajoB), IPOBEJCHHE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHMUsI peakUuuil MOHHOro obOMeHa (oOpa3oBaHHE OCalKa,
BbIJIEJICHHE Ta3a, 0Opa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX pEaKlMil (FOpeHHe, peaklUd pazNoKEHUs, COCIUHEHUS), pacrno3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TIOMOIIBIO KAa4eCTBEHHBIX peaKklUUid Ha HOHBI, peIIeHUe
AKCIIEPUMEHTAIILHBIX 3a/1a4.

HemeTtasibl M MX coeIUHEHUS

OO6mmas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTEIEHU
okucnenusa. CtpoeHue W (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TallOT€HOB. XHUMHUYECKUE
CBOIiCTBa Ha mpuMepe Xxjopa (B3aUMOJEIHCTBHE C MeTalylaMHM, HeMeTaJlJlaMH, LIeJIoYaMu).
XmopoBogopoa. ConsiHasi KACIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHHE, NMpuMeHeHue. JlelicTBue
XJopa U XJIOPOBOJAOpOJAa Ha OpraHU3M uejoBeka. BakHeilline XJIOpuUAbl U MX HAXO0XJECHUE B
IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHusd. CrtpoeHue M (U3NYECKUE CBOICTBA IPOCTBIX BEHIECTB —
KHCTIOPOJIa U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIIMY KHCIOPOa U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoaopoj, cTpoeHue, Gpu3nuecKkue U XuMuieckre cBorictBa. OKCHIIBI Cephbl Kak MpeCTaBUTENN
KUCIOTHBIX OKcuaoB. CepHas Kuciaora, (U3NYECKMEe M XHMHUYECKHEe CBoicTBa (oOuiue Kak
IpeJICTaBUTEN KJlacca KHUCIOT U crenuuyeckue). XUMHUUYECKHe PEaKIiH, JIeKallue B OCHOBE
MPOMBINIJICHHOTO CIoco0a MOoNydeHus CepHOM KucioThl. IlpuMenenue cepHoit kucnoTel. Comu
CEpHOI KHUCIIOTHI, KaueCTBEHHAs peakius Ha cynbdar-noH. HaxoxmaeHue cepsl U €€ COeMHEHHI B
npuposie. XUMHUECKOE 3arpsi3HEHHE OKpYKalolled cpeabl COSAMHEHHSIMH cepbl (KHCIOTHbBIE
JOKIIH, 3arpsi3HEHNE BO3/4yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHuUS.

OO6mass xapakTepucTuka odyneMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHBIC CTENIEHN OKUCIEHUS. A30T, paclipoCTpaHEHHE B MIPUPOAE, (PU3NUECKHE U XUMHUECKUE
cBoiictBa. Kpyrosopor a3zora B mpupoae. AMMHaK, ero (pusMyeckue M XHMUYECKHE CBOMCTBA,
noydeHue u npumeHeHue. Conr aMMOHMS, NX (PU3NYECKUE U XUMUYECKHUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakmusi Ha HWOHBI aMMOHHUS. A30THas KUCJIOTa, €€ TOoNydeHHe, (PU3NYeCKue u
XUMHUYECKHE CBOWCTBAa (00OImME KaK WPEICTaBUTEN Kilacca KHCIOT U CHelu(pUYEcKHe).
Hcnonp30BaHMEe HUTPATOB U COJIEH aMMOHHUS B Kaue€CTBE MHUHEPATbHBIX YI0OpeHUN. XUMHUUECKOe
3arpsi3HEHNE OKPY Kalolel cpebl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO31yXa,
nouBHI U BOJoéMOB). Docdop, amnorpornHbie Moaudukanmu docdopa, GU3MUECKUE U XUMUISCKUE
cpoiictBa. Oxcun dochopa (V) u dochopras kucinora, Gu3nUecKne W XUMHUECKHE CBOWCTBA,
noydeHue. Mcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPAIBHBIX YI0OPEHUH.



O6mas  xapaktepuctuka diemMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEpHBbIE CTENEHM OKHUCICHHUS. YTIEpOJ, auIOTPOIHBbIE MOAM(DUKAINK, PAaCHpOCTPAaHEHUE B
npupoze, GU3nUecKue U XMMUYecKne CBOMCTBa. Ajcop6Ouus. KpyroBopor yriepoaa B mpupoje.
Oxkcunsl yriepoja, ux (QU3MYecKue M XMMHUYECKHE CBOMCTBA, ACHCTBHE HA JKHUBBIE OPraHU3MBI,
NOJyYeHHe W MPUMEHEHHE. DKOJOrM4YecKrue mpoOiieMsbl, CBsA3aHHbIE ¢ okcuaom yriepona (I1V),
TUIOTe3a TI100aJIbHOTO MOTEIJICHNs KIIMMaTa, MapHUKOBBINA 3((PeKT. YTonbHas KUcIoTa U e€ CoiH,
X (pU3MYECKHE U XUMUYECKUE CBOMCTBA, MOMyYyeHUE W mpuMeHeHue. KadecTBeHHas peakius Ha
KapOoHaT-uoHbI. Mcnonp3oBaHnue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIHLCKOM
XO0341CTBE.

[lepBoHayanpHble MOHATHA OO0 OPraHMYECKHX BEHIECTBAX KAaK O COCAMHEHUSX YIIepoja
(MeraH, 3TaH, STWIEH, AllETWJIEH, 3TaHOJI, INIMLEPUH, YKCyCHas KucioTa). [IpupoaHble MCTOYHUKI
yIIeBOIOPOAOB (Yroib, MPUPOAHBIN ra3, HedTh), IPOAYKTHI UX MepepadoTku (OEH3UH), UX POIb B
ObITYy U TpOMBIIITIEHHOCTH. [loHATHE O OMONOTMYEeCKHM Ba)KHBIX BEIIECTBAX: KHpaxX, OenKax,
yriaeBoJax — M HUX POJIM B JKU3HU 4YeloBeKa. MarepuallbHOE €IMHCTBO OpPraHUYeCKUX U
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IMONY4YeHHE U TMPUMEHEHHUE.
Coenunenus kpemHus B npupoje. Obmue npeacrasienus o6 okcuae kpemuus (1V) u kpemaueBoi
kucinote. CHIIMKATHl, UX UCIOJIB30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxHeHIIie cTpOuTEebHbIE
MaTepHabl: KepaMHUKa, CTEeKJIO, IIEMEHT, OeToH, xene300eToH. IIpobnemsr OGe30macHOTrO
MCIIOJIb30BaHUs CTPOUTENBHBIX MAaTEpUAIOB B MOBCEIHEBHOMN KHU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTBHI, MPOBEICHUE
KAUeCTBCHHBIX PEaKIMid Ha XJIOPUI-UOHBI M HAOJIOJICHUWE MPHU3HAKOB WX IMPOTECKAHHS, OIIBITHI,
oTpaxkaromue (punvyeckrue M XUMHUYECKHE CBOICTBA TajoreHOB M HMX COCAUHEHHH (BO3MOXHO
UCIIONIb30BaHNE BHUJEOMATEPHUAIOB), O3HAKOMJIEHHE C oOpasliaMu XJIOpPUIOB (TaJIOT€HUOB),
O3HAaKOMJIEHHE ¢ o0OpasumamMu ceppl M €€ COEIUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB),  HAONIOACHHE  TIpollecca  OOyIIMBaHUSA  caxapa TMOJ  JeHCTBHUEM
KOHIIEHTPUPOBAHHON CEpHOM KHUCIOTHI, M3YYEHHE XMUMHUYECKHX CBOMCTB pa30aBiICHHOW CEpHOI
KHUCTIOTHI, MPOBEJICHUE KAueCTBEHHOW pEaKIMH Ha cynb(paT-HOH W HaONIOJIeHHWE TMpU3HaKa eé
IPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBONCTBaMHM a3oTa, (ochopa M UX COEIWHEHUN
(BO3MOYKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB), 00pa3liaMHu a30THBIX U (OCcOpHBIX YAOOpEHUH,
MoJTyueHue, coonpanue, pacrio3HaBaHUE M U3yYSHHE CBOMCTB aMMHAaKa, MPOBEACHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (hocdaT-HOH U U3YUYCHHE MMPU3HAKOB UX MPOTEKAHUs, B3aUMOCHCTBHE
KOHIEHTPHUPOBAHHON a30THOW KHUCIIOTHI C MEJIbI0 (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPUAJIOB),
U3Yy4YEeHHE MOJeNiel KPHUCTAUIMYECKUX PEIETOK aimasa, rpadura, QymiepeHa, O3HaAKOMIIEHHE C
MPOIIECCOM  aICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIIEM U YCTPOHCTBOM
MPOTUBOTA3a, MOJyueHUE, COOMpaHue, pacro3HABAaHUE W M3YYCHHE CBOWCTB YIJIEKHCIOTO rasa,
MIPOBEJICHUE KAYCCTBCHHBIX pPEaKIMii Ha KapOOHAT M CHJIMKAT-WOHBI W M3YYCHHE NPU3HAKOB HX
IPOTEKaHUs, O3HAKOMJICHHE C TPOAYKIMEH CHIMKATHOW MPOMBIIIEHHOCTH, pelIeHue
AKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeie HeMeTalIbl U UX COSTUHEHUSD.

MeTaibl M UX COeTMHEHHS

OO61mas xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TOJOXKEHHS B
Ilepuoanueckoit cucteMe xumuueckux d3yemeHToB JI. M. MenzaeneeBa U CTpPOCHUST aTOMOB.
CtpoeHre MeTauioB. MeTauimueckass CBSI3b W METAJUIMYeCKas KpUCTALTMYEcKas pemérka.
ONEKTPOXUMUYECKUNA psJl HAOpsDKeHU MeTaiioB. Pu3nueckue W XMMHYECKHE CBOMCTBa
MeTaiioB. OOume crnocoObl moiaydeHus: MeTasioB. [loHATHE O KOpPpO3UM METayIoB, OCHOBHBIE



CrocoObl 3amuThl WX OT Kopposuu. CraBbl (CTajib, YyTyH, TIOPATIOMHHHH, OpOoH3a) M HUX
PUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoNoxKeHUE B [lepruoanueckon cucreMe XuMHIecKux 3iemMeHToB Jl. M.
MeneneeBa, CTpOEHHE UX aTOMOB, HAX0XK/IEHHUE B ITpupoje. Pu3nueckue 1 XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kamusi). OKCUIIBI U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHue menouHbIx
METAJJIOB U UX COCIMHEHUM.

[[{esrouHO3EMENBbHBIE METAJLIBI MAarHUM M KaJbLUW: IOJIOKEHUE B llepronnueckon cucreme
xumuueckux snemeHtoB JI. M. MeHnneneeBa, CTpoeHHME HMX aTOMOB, HaxO0XJEHHUE B IPHUPOJE.
®u3nueckue U XMMHYECKHE CBOWCTBA MarHus M KajiblMs. BakHeWlline COEIMHEHUs KaJlbLUs
(oxcua, TUAPOKCHUL, conn). KECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHeHHUS.

AmoMuHuii: nonoxenue B llepuoanueckoil cucreme xumuueckux snementos . U.
MeneneeBa, CTpoeHHE aToMa, HaxoxkaAeHHe B npupoje. dusmyeckne M XMMHUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCHIA AIFOMHHHSL.

Kene3o: nonoxenue B [lepuoanyeckoi cucremMe xummuieckux 3iemeHToB . . Menneneena,
CTpOEHHE aTOMa, HaxoXJeHue B npupoze. dusnueckue 1 XMMHUECKHUE CBOMCTBA kene3a. OKCubl,
ruapokcuabl 1 comu xkenesa (1) u sxenesa (111), ux cocras, cBoiCTBa U Moy4eHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ 00pa3llaMy METAJUIOB U CIUIABOB, MX (PU3NUYECKUMHU CBOMCTBAMH, M3yYCHUE
pe3yabTaTOB KOPPO3HH METAJUIOB (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH
B3aMMOJICHCTBHUSL  OKCHZA Kalbldd © HATpus C BOJOW (BOSMOXHO  HCIOJB30BaHUE
BUJIEOMATEPHUAJIOB), MCCIEOBAHUE CBOMCTB JKECTKOW BOABI, IMpollecca TOpEeHUs jKeie3a B
KHCII0po/ie (BO3MOXKHO MCIOJIb30BaHUE BHJIEOMATEPHAIIOB), PU3HAKOB MPOTEKAHUSI KaueCTBEHHBIX
peaknuii Ha MOHBI: MarHWs, Kajbllus, aTIOMUHMsA, UHKa, xene3a (I1) u xenesa (M), memu (I1),
HaOIIO/IEHUE U OINHKCAaHUE IMPOILIECCOB OKPAIIMBAHUS TUIAMEHM MOHAMHU HATPHS, Kallus W KaJbIUsd
(BO3MOKHO MCHOJIb30BAHNE BHJIEOMATEPUANIOB), UCCIIEI0OBaHHE aM(pOTEPHBIX CBOMCTB THMAPOKCHIA
ATIOMUHHUS U THJIPOKCHJA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «Baxkueiimue
METaJIIbl U UX COEITUMHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa 1 marepualbl B IOBCEJIHEBHOM >KM3HHM 4e€JIOBEKa. bezomacHoe MCnoib30BaHuE
BEIIECTB M XMMHYECKUX peakuuid B ObITy. IlepBas momomp Npu XUMHUYECKHX OKOTax U
OTpaBJICHUSIX.

XVMMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpelpl (IpelenbHasl IOMyCTUMas KOHLIEHTpaLus
BerecTs, ganee — [1JIK). Poxb xumun B perieHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAJIJIOB, TOJIMMEPHBIE MaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXIpeIMETHBIX CBsSI3€d NpPU U3YyYEHUM XUMHHM B 9 Kiacce OCYIIECTBISAETCS
yepe3 HCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATUH, SBISIOLINXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01e ecTeCTBEHHO-HAyYHbIE MOHATHSA: HAYYHBIH (akT, TMUIOTE3a, 3aKOH, TEOPUs, aHAIIU3,
CHUHTE3, KiIacCU(UKAIMs, TEePUOJUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT, MOACIUPOBAHHUE,
U3MepeHHe, MOJIETb, SIBICHNE, TApHUKOBBIN 3()PEeKT, TEXHOIOT S, MaTepHAaIbI.

®dusnka: Marepus, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJA, H3O0TOIIbI,
PaAMOAKTUBHOCTh,  MOJIEKYJA, JJIGKTPUUECKUH  3apsii, MPOBOJHUKH,  IOJYINPOBOJHUKH,
TURJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSHHUE BELIeCTBa, ras,



pacTBOpP, PAaCTBOPUMOCTH, KPUCTAIIIMYECKAsl PEHIETKA, CIIABbI, (YU3NYECKUE BEIMYMHBI, €ANHHIIBI
U3MEPEHHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorusi: ¢orocuntes, apixanue, Ouocdepa, SKOCHCTEMa, MHUHEpalbHBIE YHIOOpEHMUs,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpochepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, MOJIE3HBIE NCKOIAeMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JImdHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOIO o0miero oOpa3oBaHUs
JIOCTUTAIOTCS B XOJ€ OOy4eHUs] XUMUU B €IMHCTBE Y4eOHOI M BOCIUTATENILHON NEATENBHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMUA, TPHHATBIMH B OOIIECTBE MpaBWJIaMH W HOPMAMH IOBEJACHHS M CIIOCOOCTBYIOT
IpoleccaM caMONO3HaHUsI, CAMOPA3BUTHSI U COLIMATTU3ALUN 00yJaIOITXCAL.

JIndHOCTHBIE pE3yibTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCA PYKOBOJACTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX IICHHOCTHBIX OPHEHTAIIMH U PACIIMPEHUE ONbITa ACATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS] K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY U HAyYHOMY
HACJeNI0, TOHMMAaHUS 3HAUYEHUS XUMHUYECKOW HAyKH B IKU3HH COBPEMEHHOTO OOIIecTBa,
CITOCOOHOCTH BJIAJIETh JOCTOBEPHOW HWHQOpMaIMeld O TMEPEeNOBBIX TOCTIKCHHUSIX U OTKPBITHIX
MHUPOBOH U OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa
1 00IIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPE/ACTABJICHUS] O COIHAIBHBIX HOpPMax M TMpaBUaX MEXKIUYHOCTHBIX OTHOIICHWA B
KOJUIEKTHUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTHU B 0O0IIIECTBEHHO MIOJIE3HOM,
yueOHOMCCIeIOBATENIbCKOM, TBOPYECKOM M JIPYrMX BHJAX JESATENbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM JESITEIIBHOCTH TPHU BBHIMIOJHEHUH Y4€OHBIX, IMO3HABATEIbHBIX 3ajad,
BBITIOJITHCHUH XUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUU Y4YEOHBIX TIPOCKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO U B3aWMOIIOMOIIM B TpoIlecce 3TON Y4eOHOH IesSTeNbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MOBEJEHUE U MOCTYIIKM CBOUX TOBAPUIIEH C MO3UIIMK HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEILIECTBE M XUMHUECKOM peaKIuu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKH M COCTABJISIOIIME OCHOBY JUIsl TIOHUMAHMS CYIIHOCTH
HAay4YHOW KAapTHUHBI MHUpA, TPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TMPHUPOIHI,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEoil, O POIU XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HANpABIECHHbIE Ha TMOJYYEHHE HOBBIX 3HAHUM 10 XHMUH,
HeoOXoauMbIe ISl  OOBSICHEHHS HAOMIOJAeMBIX TMPOIECCOB U SBICHHM, IMO3HABATEIHHOU,
MH(GOPMALIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM YHCJIE HaBBIKOB CAMOCTOSITENIbHOM paboThI ¢
yu4eOHBIMU TEKCTaMHM, CIPAaBOYHOM JIUTEpaTypol, JOCTYNHBIMH TEXHUYECKUMHU CpEICTBaMHU
WH(OPMALIMOHHBIX TEXHOJIOTH;



UHTEpEeC K OOYYEHHMIO M TIO3HaHHWIO, JIOO03HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUI0, MPOCKTHOM W HCCIEIOBATENbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABICHHOCTH U YPOBHS O0YUYCHHS B TaTbHEHUIIIEM;

4) ¢popMHUpPOBaHMS KYJIHTYPbI 3/I0POBb:

OCO3HaHUE LICHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILLIEHHUS K CBOEMY 30POBbIO, YCTAaHOBKHU
Ha 3JIOPOBBIM 00pa3 JKU3HH, OCO3HAHHWE TIOCIEICTBUHA W HENPHITHE BPEAHBIX MPUBBIYCK
(ynorpeOneHusi aiKorojisi, HAPKOTUKOB, KYPEHHs), HEOOXOJMMOCTH COONIOACHHUS TPABUI
0e30MacHOCTH NP OOPALIEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEPEC K MPAKTHYECKOMY W3YYCHHIO MPOQeccHili U Tpyaa pa3IMyHOTO POJia, YBaXKEHHE K
TPYIy U pe3yJibTaTaM TPYJOBOU JIEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHUU MO XUMHUU, OCO3HAHHBIN BHIOOP MHAMBHUAYAIbHON TPACKTOPUH MPOIOIIKEHHsI 00pa30BaHUs
C Y4€TOM JMYHOCTHBIX HHTEPECOB MU CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, YCIeIHON MPOPECCHOHATBHON JCSITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD aJJalITUPOBATHCS B TPOPECCHOHAIIBHON CPEJIC;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHUECKH IIeJIeCo00pa3Hoe OTHOUICHHE K MPUPOAE KaK MCTOYHHKY >KM3HH Ha 3emie,
OCHOBE €€ CyYIIECTBOBaHMSA, MOHMMAaHUE IEHHOCTH 3J0pOBOrO0 M 0e30macHOro o0pas3a >KW3HH,
OTBETCTBEHHOE OTHOIIICHUE K COOCTBEHHOMY (DPU3UYECKOMY U TICUXUICCKOMY 3JI0POBBIO, OCO3HAHUE
LEHHOCTU COOMIOACHUS MpaBWJl OE30MacHOrO MOBEIEHUS Mpu paboTe ¢ BellecTBaMH, a TaKkKe B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CITOCOOHOCTH TIPUMEHSATH 3HAHUSA, MOJTy4aeMble TIPU U3YYCHUU XUMUH, JUIS PEIICHHS 3ajad,
CBSI3AHHBIX C OKpPYXaUEHd MPUPOAHON Cpelor, s TOBBIIIEHHUS YPOBHS 3KOJOTHYECKON
KYJIBTYpPbI, OCO3HAHMS TTI00AIBbHOTO XapakTepa IKOJIOTMYECKUX MpOoOJieM M MyTed MX pelieHHs
MOCPEJICTBOM METO/J0B XMMHHU, IKOJOTMYECKOTO MBILIUIEHUS, YMEHHUSI PYKOBOACTBOBATHCS UM B
ITO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe MerampeIMeTHBIX pE3yJIbTaTOB BBIACTSIOT 3HAYUMbIE A (HOPMHUPOBAHUS
MHUPOBO33pEHUsI OOIlIEHAayyHble TOHATUSA (3aKOH, TEOpHs, MPUHLMII, THIOTe3a, (akT, cucrema,
MPOIIECC, AKCIEPUMEHT U JPYroe.), KOTOPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX
mpeaMeTax W MO3BOJSIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEAMETOB (hOPMHPOBATH MPEACTABICHUE O
[EJIOCTHOW HAYYHOW KapTHHE MHpa, U YHHBEpCalbHbIE Y4eOHBIC AeWCTBUS (TMO3HABATEIbHBIC,
KOMMYHUKAaTHBHbBIE, PETYIATHUBHBIE), KOTOpbIE 00ecrneynBaloT (POPMHUpPOBAHHME TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM eI TEIbHOCTH.

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jjoruyeckue AeMcTBUA:

yMeHI/IH HCIIOJIb30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHUA HpI/I OCBOCHHNU 3HaHI/If/'Ii paCKpBIBaTB
CMBICJI XUMHUYCCKUX HOHSITI/Iﬁ (BI)I}IGJ'IHTI) nux xapaKTepHLIe HpI/ISHaKI/I, yCTaHaBJ'II/IBaTB B3aMOCBS3b
C IPYTUMU TIOHSITHSIMH), UCTIOJIB30BaTh MOHATHUS JUISI OOBSICHEHUS OTACTBHBIX ()aKTOB U SBJICHMUIA,
BLI6I/IpaTI> OCHOBaHUsA U KpI/ITepI/II/I JUTA KHaCCI/I(I)I/IKaL[I/II/I XUMHUYCCKUX BCHICCTB U XUMHYCCKHUX
peakIvii, yCTaHABIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXAY OOBEKTaMH H3YyUCHHUsI, CTPOUTH
JIOTUYECKHE PacCyXICHHS (MHAYKTHBHBIC, CIyKTUBHBIC, IO AaHAJIOTHH), JeJIaTh BBIBOABI U
3aKJTIOUCHUS

YMGHI/IG HpI/IMeHSITL B Hpouecce IIO3HAHUA ITOHATHUA (HpeI[MeTHLIC 158 MeTaHpeI[MGTHLIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIOJb3yeMble B XHMHH, HPEOOPa3OBBIBATh IIUPOKO



NpPUMEHSIEMble B XMUMHUHU MOJIETIbHBIE MPEICTaBICHUS — XUMHUYECKHI 3HAaK (CHMMBOJ 3JIEMEHTA),
xuMudeckass (QopMmyra W ypaBHEHHE XHMHYECKOH peaknuu — TpH pElIeHuu ydeOHO-
MO3HABATEJIbHBIX 33/a4, C YUYETOM ATUX MOJCNIbHBIX MPECTABICHUN BBISBISATh U XapaKTepPU30BaAThH
CYILIECTBEHHbIC TIPU3HAKU M3Y4aEMBIX O0OBEKTOB — XMMHUECKHUX BEIIECTB U XMMHUYECKUX PEaKLIUi,
BBISIBJISITH O0IIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIICCTBEHHBIE CBSI3U U MIPOTUBOPEUHS B N3y4aeMbIX
MpoILIecCax U SBJICHUSIX.

ba3oBble ucciegoBare/ibCKue AeiCTBUSA:

YMEHHE HCMOJIb30BaTh [MOCTABIEHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a TAaKKe
B KayecTBE OCHOBBI UIsi (DOPMHUPOBAHMS THIOTE3bI M0 MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

npuoOpeTeHue OomnbiTa MO IUIAHUPOBAHUIO, OPraHU3alMd U TPOBEJICHUIO YUYEHHUYECKHUX
9KCIIEPUMEHTOB, YyMEHHE HaOII0JaTh 3a XOAOM MPOIECcca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O MIPOJICIIAHHOMN padoTe.

Pabora ¢ undpopmanmeii:

yYMEHHE BBIOMpATh, AaHATU3UPOBATh U WHTEPIPETUPOBATH HHPOPMAIIMIO PA3TUYHBIX BHIOB U
dbopM mpencTaBiIeHHs], MOJY4aeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJsIpHAas JUTepaTypa
XUMHUYECKOTO COICPX aHUS, CIPABOYHBIC IMOCOOUs, pecypchl MHTEepHETa), KPUTHICCKU OIICHUBATH
MPOTUBOPCUNBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHSATh Pa3IMYHbIe METOJbI M 3alpOChl MPU MOUCKE U O0TOOpe MH(MOpMALUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMUMBIX ISl BHITIOJHEHHUS Y4eOHBIX U MO3HABATENBHBIX 3a/1a4
OTpENIeIEHHOTO THUIA, TPUOOpPETEHHE OmbITa B 00JIACTH WCIOJb30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJAJICHUE KYJIbTYpOW AaKTUBHOT'O MCIIOJIB30BAHMS PA3JTMUHBIX
MOWCKOBBIX ~ CHUCTEM, CaMOCTOSITETbHO BHIOMpaTh ONTUMANIbHYIO (OpMY MpeaAcTaBICHUS
uH(bOpMallMM W WLIIOCTPUPOBATh peElIaeMble 3aJaud HECIOKHBIMU CXEMaMH, JAHarpaMMaMu,
apyrumu popmamu rpaduku 1 UX KOMOWHAILUSAMU;

YMEHUE HCIOJb30BaTh W aHAJU3UPOBATh B IIpoIlecCe Y4YEeOHOM W HCCIEA0BATEIIbCKOM
JEeSATENIbHOCTH UH(POPMAIINIO O BIUSHUH MPOMBIIIUIEHHOCTH, CEIHCKOTO X035SHCTBA M TPAHCTIOPTA Ha
COCTOSIHME OKPYKaroLEH IPUPOJHON CPEbI.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHUS 3a7aBaTh BOMPOCHI (B XOJIe AUaiora U (MiIM) TUCKYCCHH) TI0 CYIIECTBY 00CYXKIaeMoi
TeMBI, (HOPMYITHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJTHEHHSI IPEATIOKEHHON 3a/1a4H;

YMEHHUsI TIPE/ICTABIATH MOJYYSHHBIE PE3YNIbTaThl TO3HABATEIBHOMN JIEATEIHHOCTH B YCTHBIX U
MACbMEHHBIX  TEKCTaxX; JIeJaTh IMPE3CHTAMI0  PE3yJbTAaTOB  BBHIMIOJHEHHUS XHMHUYECKOTO
IKCIIepUMeEHTa (71ab0paTOPHOTO OMbBITa, JTA0OPATOPHOM pPabOTHl TO HCCIEAOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOUW MO3HABATENLHOU U
HCCJIEI0OBATENbCKOM ICSITENIBHOCTU MPU PEIICHUH BO3HHUKAIOIINUX MPOOJIEM Ha OCHOBE y4€Ta OOIINX
WHTEPECOB W COTJIACOBAaHMsSI TO3WIUN (0OCYXACHUS, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpPJIMHALIMSI COBMECTHBIX JIEUCTBUI, ONPEEIeHIUE KPUTEPUEB MO OLIEHKE KAYECTBA BBIITOJIHEHHOU
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaJIbHbIe YUeOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO OMNPENENATh LU JAEATEIbHOCTH, IJIaHHUPOBaTh, OCYIIECTBISATH,
KOHTPOJIMPOBATH U IPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITEILHOCTh, BRIOMpATh Hanboee
a¢dhekTuBHBIE CIOCOOBI PEelIeHUsT y4eOHBIX M TIO3HABATEIBHBIX 337]a4, CAMOCTOSITEILHO COCTABIISTh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUU TPU BBHIMOJHEHUHU 3aJaHUN C YYETOM



IMMOJIYYCHHS HOBBIX 3HaHUH 00 HN3y4aCMBIX 00BEKTax — BCIICCTBAaX MW pPEaKIHAX, OLCHHUBATH
COOTBCTCTBUC  IIOJIYYCHHOTO  PpE3yJibTaTa 3asBJICHHOM neim, yMCHHC  HUCIOJIb30BaThb U
AHAJIM3UPOBATH KOHTCKCTLI, IPCJIaracMbIC B YCJIOBUU 3aJIaHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO O0OSI3aTENIBHOIO  COJEP)KaHUS,
YCTQHOBJICHHOTO  JITaHHOM  (enepanbHOl  paboyeid mporpaMMoOi, BBIACHSIOT: OCBOCHHBIC
00y4aroIUMUCs HayuyHbl€ 3HAHUS, YMEHUS U CIIOCOObI IeHCTBUM, crienupuuecKue Uil IpeIMeTHON
obnactu «XUMHs», BUIbl JEATEIBHOCTH IO IOJyYEHHIO HOBOI'O 3HAHUS, €0 MHTEpIpeTaluy,
npeoOpa30BaHUIO M MPUMEHEHHIO B Pa3IMYHBIX YUECOHBIX M HOBBIX CUTYAIHIX.

K konmy oOydyenus B 8 KJjacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHSATHM: aTroM, MOJIEKYlIa, XUMHYECKHUH
3JIEMEHT, TMPOCTOE BEIECTBO, CJIOXKHOE BELIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCHUTEJbHAsl aTOMHAasi U MOJIEKYJISIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasi A0Jsl XUMUYECKOTO 3JIEMEHTA B COSMHEHUH, MOJIIPHBIM 00bEM, OKCHUJ,
KHCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENLHOCTD, CTEIIEHb OKMCICHUS, XUMUYECKasi peakLus,
KJaccu(uKalus peakuuid: peaklud COCAMHEHUs, PEaKLUU pa3jIoKEHUs, PEeaKLUUu 3aMelleHus,
peakuuu oOMEHa, 3K30- U 3HJOTEPMUYECKHE peaKLuH, TeIIoBON 3¢ (eKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CJIOW aroma, aTOMHas OpOuTallb, paAMyC aTOMa, XMMUYECKas CBA3b, HOJSpHAs U
HenoJisipHasi KOBaJE€HTHas CBS3b, MOHHAs CBSI3b, MOH, KaTUOH, aHMOH, PacTBOp, MaccoBas J0Js
BEIeCTBa (IIPOLIEHTHAs! KOHLEHTPAIHs) B paCTBOPE;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHSATH 3TH MOHSTUS
IIPY ONIMCAHWMH BELIECTB U UX MPEBPAILECHU;

® ICTI0JIb30BAaTh XMMHMUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHUs (POPMYJ BELIECTB M ypaBHEHUH
XUMHUYECKHX PeaKIuii;

e ONpe/EsATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHHUSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPUHAJICKHOCTh BEILECTB K ONpeNeIEHHOMY
KJIaCCy COEIMHEHMH 10 ¢dopMmysiaM, BHUJ XHUMHYECKOW CBSI3M (KOBAJICHTHAass W WOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cMbich llepmogmueckoro 3akona [[. M. MenzaeneeBa: I€MOHCTPUPOBATH
NOHMMAHHE NEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT MX IOJIOKEHUS B
[Teproanueckoii cucTeMe, 3aKOHOB COXPAaHEHUsI MACChl BELECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

® ONHCHIBATh M XapakTepu3oBaTh TabauuHyto ¢opmy Ilepruoanueckoil cHCTEMbl XUMUYECKUX
AIIEMEHTOB: pa3iuyaTh MOHATUSA «TJIaBHas noarpynna (A-rpymnma)» u «mnobounas noarpynna (b-
rpynmna)», Majible U OOJbIINE MEPUOJIbl, COOTHOCUTh 0003HAUYEHHUS, KOTOPhIE UMEIOTCS B TaOJHIle
«Ilepnonnueckass cucrema xumuueckux odnemeHtoB J[. M. MeHnneneeBa» ¢ 4YHCIOBBIMU
XapaKTEePUCTHUKAMH CTPOCHUS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsiz Apa, 00Iee Ynucio
9JIEKTPOHOB U PACHPEIEICHUE UX IO AIEKTPOHHBIM CIIOSM);

e kaccu(pUUIMpPOBaTh XMMUYECKHE D3JIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA, XHMUYECKHE
peakiuu (110 YMCITy ¥ COCTAaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY P HEKTY);

® XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUUECKUE CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB,
HOATBEPAK/Iasi ONMCAHUE MPUMEPAMU MOJIEKYJISAPHBIX YPaBHEHMH COOTBETCTBYIOLIMX XUMHUYECKUX
peaKIuii;



® [[POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTHM OT HX KAauyeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3JIUYHbIX YCIOBUSX;

® BBIUUCJISTh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACChl BEILIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO dJieMeHTa 1o (opMylie COEAMHEHMs, MAacCOBYIO JIOJII0 BELIECTBAa B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU peaklvy;

® [IPUMEHATh OCHOBHBIE OIlEpallMM MBICIMTEIBHON JEATEIbHOCTH — aHaJIu3 W CHHTE3,
cpaBHeHHe, 0000IIeHNE, CUCTEMATH3AIHIO, KJIaCCU(DUKALINIO, BBIABICHHE TPUYNHHO-CIIEICTBEHHBIX
CBSA3EM — I U3y4EHUS CBOMCTB BEILECTB U XMMHUUYECKUX PEAKIMIl, ECTECTBEHHO-HAyYHbIE METObI
MO3HAHUS — HAOIIOICHUE, U3MEPEHUE, MOACITUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIH);

ecJeNOBaTh  IpaBWJIaM  IOJb30BAHUS  XMMHMYECKOM IOCyao U 1ab0paToOpHbBIM
o0opy/oBaHUEM, a TakK)Ke MpaBUiiaM OOpaIEeHHs C BELIECTBAMH B COOTBETCTBHU C MHCTPYKIUSMU
TI0 BBITIOJTHEHUIO JTA00OPATOPHBIX XUMUYECKUX OIBITOB IO TMOJIYYEHUIO M COOMPAHHIO Ta3000pa3HbIX
BEIECTB (BOAOPO/A U KUCIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHON MacCOBOM JT0OJIei
pPacTBOPEHHOTO  BEILIECTBA, IUJIAHUPOBaTh M IMPOBOAUTH XHUMHUUYECKHE OSKCIEPUMEHTHI IO
pacrlo3HaBaHWIO PACTBOPOB IMIeNoYeid W  KUCIOT C TIOMOMIbIO HWHAMKATOPOB  (JaKMyc,
denondranrenH, METUIOPAHX U APYTHE).

K koHmy oOy4yenus B 9 KJjacce IpeAMETHBIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

® DacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX MOHSITHM: XUMHUYECKUH JIIEMEHT, aToM,
MOJIEKYyJIa, HOH, KaTHUOH, AaHHMOH, IPOCTOE BEIIECTBO, CIJI0KHOE BEIIECTBO, BaJIEHTHOCTb,
AJIEKTPOOTPHUILIATEIBHOCTD, CTENEHb OKUCICHUS, XUMHUYECKas peaklMs, XUMHUYecKas CBs3b,
TEIIOBOM 3((EeKT peakiuu, MOJIb, MOJSPHBIA OOBEM, pacTBOp, SIEKTPOJIMUTHI, HEIIEKTPOJUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMAIUs, pEeaklIud HOHHOro oOOMEeHa, KaTajiu3aTop, XHUMHUYECKoe
paBHOBecHe, 0OpaTUMble 1 HEOOpaTUMBbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKILIUH,
OKHCITUTENb, BOCCTAHOBHTENb, OKHCIEHHE W BOCCTaHOBJEHHE, aJUIOTPOMNHUs, aM(pOTEPHOCTH,
XUMHUYECKasl CBA3b (KOBaJIEHTHas, MOHHAs, METAJININYecKas), KpUCcTaJuInuecKas peuérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW PEaKIMH, IIPEAEIBbHO JomycTuMas KoHueHTpanus [1JIK
BELIECTBA;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TH MOHSTUS
IIPY ONIMCAHMH BELIECTB U UX MPEBPAILECHUN;

® [ICII0JIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHUSI (OpPMYJI BEUIECTB U YpaBHEHHM
XUMHUYECKHUX PEaKIIN;

® OIIPENIENSITh BAJIGHTHOCTh U CTENEHb OKHUCICHHS] XUMHUYECKHX 3JE€MEHTOB B COEIUHEHUSX
pa3IMYHOTO COCTaBa, IPHUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJacCy COEAMHEHHH IO
dbopMynaM, BUJ XMUMHUYECKOHN CBSI3U (KOBaJE€HTHas, MOHHAs, METa/NINYecKasi) B HEOPraHUYECKUX
COEIMHEHUX, 3apsi MOHA IO XUMHUYECKOW (opmyse, XapakTep Cpelbl B BOJHBIX pPacTBOpPax
HEOPraHUYECKUX COEAVNHEHUMN, TUIl KPUCTAININYECKON PEILETKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [lepuogumueckoro 3akona [[. 1. MenaeneeBa u AEMOHCTPUPOBATH €T0
NOHMMAaHME: OIUCHIBaTh W XapakTepu3oBaTh Tabauunyo ¢opmy Ilepuoauueckoil cucremsl
XUMHUYECKHX 3JIEMEHTOB: pa3inuaTh MOHITHUS «IJIaBHas moArpynna (A-Tpymnma)» u «moOovHas
noarpynmna (b-rpynma)», manple W OoNbIIME TEPUOMABI, COOTHOCHUTH OOO3HAUEHHUS, KOTOPHIC
UMEIOTCS B NEPUOAMYECKON Tabimuie, ¢ YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHSI aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsj A1pa, 00lee YMCIIO IEKTPOHOB U paclpeielieHue uxX 1o
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U UX
COEIMHEHUH B IIpe/iesaX MAJIbIX IEPUOAOB U INIaBHBIX MOATPYII C YYETOM CTPOCHUS UX ATOMOB;



e KjlacCU(pUIMPOBAaTh XMMHUYECKHUE DJIEMEHTBI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (1Mo YMCiIy M COCTaBy yYacTBYIOLIMX B PEAKLMM BEIIECTB, [0 TEIIOBOMY 3(PQEKTy, 1o
M3MEHEHUIO CTENIEHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMMCHIBATh) OOIIKE U crelU(pUUIecKre XUMUUECKUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEILECTB, IMOATBEPXKAAsl ONUCAHUE NPUMEPAMU MOJIEKYJSIPHBIX M HMOHHBIX YPaBHEHHMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

® COCTaBIISATh YPaBHEHHUs DJICKTPOJIMTUYECKOM IMCCOLMALMM KHUCIOT, IIENOYEed U COJeH,
NOJHBIE W COKpalléHHBbIE YpaBHEHHsS pEaKIMid HMOHHOIO OOMEHa, YpaBHEHHsS PEaKIIHi,
MOATBEPKIAIOIIUX CYIECTBOBAHME FEHETUUECKOM CBSI3M MEXy BEILIECTBAMU PA3JIMYHBIX KIACCOB;

® DaCKpbIBaTh  CYIIHOCTb  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUMM  IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCca 3THX PeaKLui;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;

® BBIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO JIOJIO
XMMHUYECKOTO 3JIeMEHTa Mo (opMysie COEIUHEHHs, MacCOBYIO JOJIIO BEIIEeCTBA B PacTBODE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU pEaKlvH;

ecoOm0iaTh  MpaBWJa  IOJIb30BAaHMS ~ XMMHYECKOH  mocynol u  j1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUAMH IO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XMMUYECKUX OIBITOB IO IMOJYYEHHIO U COOMPAHHUIO ra3000pa3HbIX
BEILIECTB (aMMHaKa U yTJIEKHCIIOro rasa);

¢ IPOBOAUTH PEAKLMM, IOATBEPKIAIOIME KAYECTBEHHBIH COCTaB PAa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpoMHI-, MOIAUI-, KapOoHaT-, Qocdar-, CUIMKAT-,
cynb(ar-, THAPOKCUA-NOHBI, KATHOHBI aMMOHUSI U MOHBI U3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOLINE
B BOJIHBIX PaCTBOPAX HEOPraHWYECKHUX BEIECTB;

® [[PUMEHSATh OCHOBHBIE OIIEpal[M¥ MBICIIUTEIBHON JEATEIbHOCTH — AaHAJIW3 W CHHTE3,
CpaBHEHME, 00OOIIeHHE, CUCTEeMaTHU3alfio, BBISBICHHE NMPUYMHHO-CIEIACTBEHHBIX CBSI3€d — AJIs
U3Y4YEHUSI CBOMCTB BEILIECTB U XMMUYECKUX PEAKLUM, €CTECTBEHHO-HAYYHBbIE METOJBI ITO3HAHUS —
HaOJr0IeHNe, H3MEPEHUE, MOJIETUPOBAHUE, SKCIEPUMEHT (peaJIbHbIA U MBICICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoauuyecTBO 4acoB DJIEeKTPOHHbIE
Ne HaumenoBanue pasaesnoB (uudposbie)
KonTpoasnbie | IIpakTudeckue
n/m | ¥ TeM NPorpaMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoTsI
pecypcsl
Paznen 1. IlepBoHayajibHble XUMHYECKHE MOHATHS
Xumus — BakHas 001aCTh
11 €CTEeCTBO3HAHMS U 5 5 bu6nmoreka IJOK
' MPaKTHYCCKOU https://m.edsoo.ru/7f41837c
JEeSITebHOCTH YeJIOBEeKa
19 BemecTBa 1 xuMu4aeckue 11 1 bu6nunoreka IJOK
' peaxuuu https://m.edso00.ru/7f41837c
Hroro no pazneny 21

Pa3znen 2. Baxkneiinmue npeacTaBuTe Il HEOPraHMYECKUX BeleCTB

91 Boszayx. Kucnopoa. 5 Bubmmoreka [TOK
' [MonsiTHe 06 OKCcHIax https://m.edsoo.ru/7f41837c
99 Bognopon.llonsitue o 8 1 bubmmorexa [IOK
KUCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. Ilonsatue 5 1 1 bubmmoreka [IOK
00 OCHOBaHHSIX https://m.edso0.ru/7f41837c
OCHOBHBIC KJTacCHI
2.4  HEOpraHWYECKUX 12 1 1 bubmorexa LIOK
8 https://m.edsoo.ru/7f41837c
COCIUHECHUU
Hroro mo pasneny 31

Paznen 3. [lepuoguuecknii 3axon u Ilepuoanueckasi cucreMa XuMu4ecKux 3iemenTon 1. U.

MenpgeseeBa. CTpoenune aToMmoB. X

[Tepunonnueckuii 3aKoH U
IIepuonnueckas cucrema

HMHYecKasi CBsi3b. OKHUCINTEILHO-BOCCTAHOBHTEIbHbIE peakuu

3.1 | XuMHYeCcKHuX 37eMeHTOB /[ 7 bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
N. MenpneneeBa. CtpoeHue
aToma
XuMHYeCcKas CBS3b.

3.9 OKucCIUTEILHO- 1 1 butmoreka [IOK
BOCCTAHOBUTEILHBIE https://m.edsoo.ru/7f41837c
peaKIu

bu6nmoreka IJOK
Hroro o paszeny 16 https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68 4 5

I10 TTIPOI'PAMME
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9 KVIACC

KoaunuecTBO yacon DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB u (undposbie)
n/m | TeM MPOrpaMMbl Bcero Kontpoannsie Tpaxruieckue o0pa3oBaTejbHbIE
padoTsI padoTsI
pecypcsl
Pasjen 1. BemecTBO M XUuMHYecKME PeakUnu
IToBTOpeHwME U yriryOneHue
1.1 3HaHI/II71p OCHOBH}I/,IX }[])aSZ[eJ'IOB 5 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmuoreka [IOK
' XHUMHUUYECKHUX PeaKIuid https://m.edsoo.ru/7f41a636
DneKTponuTUICCKas
1.3 L[Hccognaum. XHUMHUYECKHE 9 1 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
peaKkiuu B pacTBOpax
Hroro no pazaeny 18
Paznen 2. HemeTanibl M X coeIMHEHU S
OO01mas XxapaKkTepuCTHKa BuGmiorexa LIOK
2.1  XUMHUYECKUX DJIEMEHTOB 4 1
https://m.edso0o.ru/7f41a636
VIIA-rpynmesl. "ajioreHs
OO0miast xapaKTepUCTUKA
99 XHMHUYECKHUX JIEMECHTOB 6 Bu6nnoreka [JOK
VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCAUHCHUA
OO0miast xapaKTepUCTUKA
53 XHMHYECKHX 3JIeMCHTOB VA- 7 1 Bu6nnoreka [JOK
rpymisl. A30T, pocdop u ux https://m.edsoo.ru/7f41a636
COCTMHCHHMS
OO01mas xapakTeprucTHuKa
54 XHUMHYECKHUX JIEMECHTOB 9 1 2 bubmmoreka LIOK
IVA-rpymnmsl. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTUHEHHS
Hroro mo paznemy 26
Paznen 3. MeTasjibl M MX cOeIMHEHNS
. bubmmoreka LIOK
3.1 | Obupe crofictea MeTamioR 4 https://m.edsoo.ru/7f41a636
39 Baxxuneime MeTallIbl M UX 16 1 5 bubmuoreka LIOK
COEIMHEHNS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pasnen 4. Xumusi 1 oKpy:Kaomas cpeaa

41 BeI].[eCTBa " MaTcpualibl B

JKH3HH YCIIOBCKaA

4

bubmuoreka IIOK
https://m.edsoo.ru/7f41a636
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HUroro no pazneny 4

OBLIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

68 4 7

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
» Xumus, 8 kimacc/ I'abpuensu O.C., OctpoymoB WN.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBemenune»
* Xumus, 9 knacc/ I'abpuensua O.C., OctpoymoB WN.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBemenue»

METOJAUYECKUE MATEPHUAJIBI JISI YYUTEJIS

1. 'abpuensn O. C., Bocko6oitnukosa H. I1., SlmykoBa A. B. HacronbHast kuura yuntens. Xumus. 8
KI1.: Meroauueckoe nocodue. - M.: JIpoda, 2021.

2. T'abpuensn O. C., SAmykoBa A. B. TeTpaas amns 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX padoT. 8
k1. K yaebnuky O. C. 'abpuensna «Xumus. 8 kinace». M.: [lpoda, 2022.

3. 'abpuensn, O. C. Metoauueckoe nocodbue k yueonuky O. C. 'abpuensna «Xumusi». 8 kiacc / O.
C. I'abpuensa. — M. : JIpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronnueckoe nocobue k yueonuky O. C. ['abpuensna «Xumus». 9 knace / O.
C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHonorundyeckue kaptol k yueoHuky O. C. 'abpuernsna «Xumusl. 8 Kiacey :
MeTtonmdeckoe mocooue / JI. . AcanoBa. — M. : [Ipoca, 2020

6. Xumus : TexHonoruyeckue kaptol k yueoHuky O. C. 'abpuensna «Xumus. 9 kimacey :
Metonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KontponbHbie u ipoBepodHbie paboThl K yueOHuky O. C. 'abpuensna «Xumus. 8» /
O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [lpoda, 2022. nanusie

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumusi» u caidT i yuurens «5 Uy Ha ypOK XUMUAN»

http://him.1september.ru Enunas xomrekius [IOP: [IpenqmerHas komiekims «XuMUs»
http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmukbeposoit

http://chem.rusolymp.ru Opranudeckas XUMHusL: YJICKTPOHHBIN YUEOHUK JUTS CPEIHEH HIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU: IEKTPOHHBINA YISOHUK
http://www.chemistry.ru JlucTaHiimoHHas OJMMIIHA/A IO XUMHH: TEJICKOMMYHHUKAITUOHHBIH

00pa3oBaTeNbHbIN MPOEKT
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