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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1Mo XUMHHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI COCTaBJICHAa Ha OCHOBE
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOI 00pa30BaTeNbHONW MpPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npenacraBieHHbx B @PI'OC OO0, a Taxke Ha OCHOBE (enepanbHON pabodell MporpaMMBI
BOCIIMTAHUS M C YY4ETOM KOHICTIIHMU MPENoJaBaHus Y4eOHOTro mpeamera «XHMHUs» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma 1o xuMuHM Ma€T MPEACTaBICHUE O IEINAX, 00meld cTpaTteruu oOydeHUs, BOCIIUTAHUS U
pa3BUTHS OOydaroOIUXCs CPEACTBAMU y4eOHOTO MpEeaMeTa, YCTaHABJIMBAET O0s3aTENbHOE IPEIMETHOE
coJiepKaHue, TPETyCMATPUBACT pacIlpelieieHue €ro IMo KiaccaM M CTPYKTYPHpPOBAHHE 1O paslesiaM |
TEMaM IMpOorpaMMbl 10 XWUMHH, ONPCACIIEACT KOJIUYCCTBCHHBIC KW KAYCCTBCHHLBIC XAapaKTCPHCTUKU
COJACpKaHHsA, PCKOMCHAYEMYIO ITOCICAOBATCIBHOCTL H3YYCHHUA XHMHUU C y‘-IéTOM MCKIIPECAMETHBIX M
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH YYEOHOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH OOydJaromIMXcs,
OTIpeNieNsieT BO3MOKHOCTH TpeaMeTa JUIsl pealn3aluy TpeOOBaHWH K pe3ysbTaTaM OCBOEHHSI OCHOBHOM
00pa3zoBaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHMs, a Takxke TpeOOBaHMIA K
pesynbTaTaM OOy4YeHWs XUMHUM Ha YypPOBHE Ielied M3y4eHHUs MpeaMeTa W OCHOBHBIX BHJIOB y4eOHO-
MTO3HABATEIBHOH ESTETHHOCTH 00YUAIOIIErocs 0 OCBOCHUIO y4eOHOTO COIepKaHusI.

3HaHWE XHMHHU CIYKAT OCHOBOW JUIsi (OPMHPOBAHMS MHPOBO33PEHHS OOYUYaIOMIETOCs, €ro
MPE/ICTaBICHU O MaTepuaJbHOM €IMHCTBE MHpA, BAXHYIO pOJIb HUIpaloT ¢GopMupyemble XUMHUEH
MIPEJICTaBJICHHS O B3aHMMOIIPEBPALICHUSIX SHEPTUU M 00 3BOJIIOLUHU BEIIECTB B NMPUPOJE, O MYTSAX PEIICHUS
rI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUINEBOU H
AKOJIOTUUYECKOU O€30TTaCHOCTH, MPOOJIeM 3[paBOOXpPaHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOKHOCTEN JUIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYpPbI TMYHOCTH,
e€ o0mieil 1 GyHKIIMOHATIBHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUpPOBAHUE MBIILJICHUS! K TBOPYECKUX CIIOCOOHOCTEH 00ydarouxcsi, HABHIKOB UX
CaMOCTOSITEJIbHOM ~ y4eOHOW  JEesTeNbHOCTH, JKCIEPUMEHTAIBHBIX U  HCCIEAOBATEIbCKUX YMEHHIA,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KH3HU, TaK U B IPO(ecCHOHAIBHOMN e TENbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAyYHOTO MBIILICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3IJISAa Ha
€IMHCTBO MPHUPOJAbI M YEJOBEKa, SBJSIETCS OTBETCTBEHHBIM JTalioM B (OPMHUPOBAHUU ECTECTBEHHO--
HayYHOU rpaMOTHOCTU OOYUaIOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHMSIM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30oBaHNe 00YJarOIIUXCSl.

JlanHple HampaBjieHHs B OOyueHUU XUMHUHU OOECIEeYUBAIOTCA CHEHUUKON coaepkaHUs y4eOHOro
npeaMeTa, KOTOPBIN SBISETCS MeNaroruvyecky aJanTUPOBAaHHBIM OTpa)KeHHEM 0a30BON HayKW XMMHUHU Ha
OTIpe/IeNIEHHOM ATare e€ pa3BUTHUS.

Kypc xumuum Ha ypoBHE OCHOBHOrO o0Omero oOpa3oBaHHsS OPHEHTHPOBaH Ha OCBOEHHE
00y4aromMMUCs CUCTEMbI TIEpBOHAYATIbHBIX MOHATUH XUMHH, OCHOB HEOPraHWYECKON XMMUU U HEKOTOPBIX
OTJICTbHBIX 3HAUUMBIX IOHSITUN OPraHUYECKON XUMUH.

CtpykTypa coJepKaHusl MporpaMMbl IO XUMHH c(hOPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJAX0/a K €€
n3zyuenuto. CopepkaHue CKIAJbIBAeTCSI U3 CUCTEMBbl MOHATUH O XMMMYECKOM 3JIEMEHTE U BEIEeCTBE U
CHCTEMBI MOHATHHA O XUMHUYeCKOW peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPTraHU30BaHbI MO MPHUHIIUITY
MOCIIEIOBATEIHLHOTO PAa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ileproauueckoro 3akoHa /I. . MenyeneeBa kak OCHOBHOTO 3aKOHA XUMMUU;



— Y4YEHHMsI O CTPOCHHUM aToMa U XMMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AIIEKTPOIUTHIECKON TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUSA PacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJYYEHHBIX U OCMBICIEHHBIX
(axTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBINOJHSS (PYHKINU OOBSCHEHUS U
IIPOrHO3UPOBAHUS CBOICTB, CTPOEHHUS M BO3MOXHOCTEH IPAKTHUYECKOTO IPUMEHEHHS U IOJyYEHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHne MpOrpaMMbl MO XHUMHH CHOCOOCTBYET (OPMHPOBAHHUIO TPEACTABICHUS O XHUMHYECKOU
COCTaBJIAIOLIEH HayYHOW KapTHHBI MUpPA B JIOTUKE €€ CHUCTEMHOM IpPUPOJbl, LIEHHOCTHOTO OTHOILUEHUS K
HayyHOMY 3HaHHUIO U METOJIaM I03HaHus B Hayke. M3ydeHne XUMHUU IPOUCXOAUT C MPUBJICUEHUEM 3HAHUUN
U3 paHee U3y4eHHBIX yuyeOHbIX IpeaMeToB: «Okpyxarouuii Mupy, «buonorus. 5-7 knacce» u «®Pusuka. 7
KJ1ace».

[Ipn u3yyeHUH XUMHUU MPOUCXOTUT (POPMUPOBAHUE 3HAHUN OCHOB XMMMUYECKON HayKd Kak oOnactu
COBPEMEHHOT'0 E€CTECTBO3HAHHS, MPAKTUYECKON NESATENIbHOCTH 4YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3a7ada y4eOHOTO MpeAMETa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUUN
— BaXHEHIUX (aKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKHX IOJOXKEHHUH, AOCTYHNHBIX 0000IIeHMI
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B MPUOOIIEHMH K HAy4YHbIM METOJaM IO3HAHUS IpH
M3Y4YEHUU BEUIECTB U XUMHUUYECKUX peakiuil, B (OpMHUPOBAHUM U PA3BUTUU MO3HABATENIbHBIX YMEHUN U UX
MPUMEHEHUH B y4eOHO-IIO3HABATEIbHON M y4eOHO-HCCIEeI0BATENbCKON AESITEIbHOCTH, OCBOEHUM IMPaBUI
0e30macHOTO OOpaIeHus ¢ BEIMECTBAMHU B MIOBCETHEBHOM KU3HMU.

[Ipn u3ydeHMM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs Ba)KHOE 3HAu€HUE MpuoOpenu
TaKHe LU, KaK:

— (dopmMupoBaHHE WHTEIUICKTYAIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K caMooOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY NPUHATHIO PpEILICHUH, CIOCOOHOM ananTHpoBaThCsl K OBICTPO
MEHSIOIUMCS YCIOBHSAM JKU3HH;

— HAINpaBJICHHOCTb OOYyYEHMsI Ha CHCTEMaTHYeCKOe NMPHUOOIEHNE 00yUJaloIMXCsl K CaMOCTOSITEIbHOM
MI03HABATEIbHON JAEATEIIBHOCTH, HAYYHBIM METOJAaM IO3HaHMs, (POPMUPYIOLIUM MOTHUBAIMIO M pPa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— ofecrieyeHue ycioBUH, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YyUYarOIUMUCS OIbITa Pa3HOOOPa3HOM
NEATeNbHOCTH, MO3HAHUS U CaMOIIO3HAHMs, KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOIIUX
YHMBEPCAIbHOE 3HAYEHUE NI PA3JINYHBIX BUJIOB JIEATENBHOCTH;

— (opmupoBaHue obued (QpyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOM IPaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSCHATH U OLICHUBATh SBJIECHUS OKPYXKAIOIIEr0 MHUpPA, UCIOJIb3Ysl 3HAHUSI U OIBIT, MOIy4YECHHbIE
IPU M3Y4EHUU XMMHH, NPUMEHATh UX INPU PEUIEHUH NpoOJieM B IMOBCEAHEBHOM JKU3HU U TPYAOBOM
JESITEIbHOCTH;

— (QopmupoBaHue y oOyyaromMXcsd T'yMaHHUCTUYECKUX OTHOIICHUH, MOHUMaHHUs LEHHOCTU
XUMUYECKUX 3HAHUN Ui BBIPAOOTKHM 3KOJIOTHYECKH 11€JIeCO0Opa3HOro IMOBENEHUs B ObITY U TPYAOBOM
JESITEIbHOCTH B LIEISIX COXPAHEHUSI CBOETO 3I0POBbS M OKPYXKAIOLIEH PUPOJHON CPEIBL;

— pa3BUTHE MOTUBAIMH K 00Y4YEHHI0, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
YCBOEHHsI OOIEYETIOBEYECKUX IIEHHOCTEeH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduis u
HaNpaBJICHHOCTH JalbHENIIero o0y4eHusl.

OO11ee yncIo YacoB, OTBEAEHHBIX /sl U3y4€HUSI XUMUHU Ha YPOBHE OCHOBHOT'O 00111ero 0Opa3oBaHus,
coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJleln0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XUMUM B KU3HHM 4YellOBEKa. XUMHS B CHCTEME HayK. Tena W BellecTBa.
®dusnueckue CBOMCTBA BEUIECTB. ArperarHoe cocTosiHue BemecTs. [loHsaTre 0 MeTo1aX MO3HAHUSL B XUMUH.
UucTteie BemecTBa 1 cMecH. CriocoObl pa3ieNIeHUs CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKUE 3JIeMEHThl. CHMBOJIBI XMMHYECKUX 3JeMeHTOB. [Ipocteie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas Gopmysa. BalleHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa
BemectB. OtTHOcuTenpHass aTomHass macca. OTHOcHUTENnbHAas MOJICKYJsipHAs Macca. MaccoBas 10Jis
XUMHYECKOT0 AJIEMEHTA B COCUHEHUH.

KomnuectBo BemectBa. Moisib. Mousipaass Macca. B3anMOCBSI3b  KOJIMYECTBA, MacChl W YHCIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHH.

dusnyeckue M XMMHUYECKHE SIBJICHUS. XUMHUYECKas peakuus u e€ MpU3HaKh. 3aKOH COXPaHECHHS
Macchl BemIeCTB. XHMHUYECKHEe YypaBHeHus. Kiaccuduxamus XUMHYECKUX peakuuil (COeIUHEHHS,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW TMOCYA0M, IpaBUiIaMu pabOTHI B TAOOpaTOpuu 1 MpuéMamMu 0O0paIieHust ¢
abopaTOpHBIM 000PYAOBAaHUEM, U3YUYCHHUE W OMHUCAHHWE (U3MYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX
BelecTB, HaOmoeHne (U3MYecKux (IUIaBIICHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKeE,
KUTIEHUE W KOHJIEHCAIlUS BOJBI) M XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIMBAHHE MEIHON IPOBOJIOKH,
B3aMMOJICIICTBUE MeJla C KHUCJIOTOW) SIBJICHUHN, HAOJNIOJACHHE U OIMCAaHWE TMPU3HAKOB TPOTEKAHUS
XUMUYECKUX peakIuil (pas3lioKeHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapwsl,
pasznokenune ruapokcuaa meau (1) nmpu HarpeBaHnu, B3aUMOICHCTBIE Kese3a ¢ pactBopoM con meau (11),
M3y4eHUE CIOCOOOB pa3feNieHUss CMECe: ¢ TIOMOIIBI0 MarHuTa, (WIbTpOBaHWE, BBIMIAPUBAHUE,
TUCTUIUIALMS, XpoMmarorpadus, TpOBEIECHHWE OYHCTKHA TOBApPEHHOW COJIM, HAOJIOJCHHE W ONHCaHUe
pe3yJAbTaTOB MPOBEACHUS ONbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JIaHHE MOJEeH
MOJIEKYJ (ITIapOCTEPKHEBBIX).

BaxuHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kuciopoa — sieMeHT U mpocTtoe BemiecTBo. HaxoxaeHnue
KHCJIOpOJia B Mpupoje, GU3NUECKne U XMMHUYECKHe CBOMCTBa (peakiuu ropenus). Oxcunpl. [Ipumenenue
kuciiopoia. CriocoObl OJIydeHHsI KHCIIOPOia B 1a00paTOpuu U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopoaa
B npupojie. O30H — aJUTOTpOInHas MOAU(BHUKAIUSA KUCI0POIa.

TennoBoit ahekT XxuMUUecKor peakuu, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U DHAOTEPMUUYECKHUE
peakiuu. TormmmBo: yroib U MeTaH. 3arps3HeHe BO3/lyXa, YCUICHWE MapHUKOBOTO 3¢ deKTa, pa3pylieHue
030HOBOTO CJIOS.

Bomopon — amemeHT W mpocToe BemecTBO. HaxoxkaeHue Boopoja B Mpupoje, (pU3MUecKue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydyeHus. KucaoTel u conu.

MonsipHblii 00bEM ra30B. Pacuérbl o XUMHUUYECKUM YpaBHEHUSIM.

dusnueckue cBoricTBa BoAbl. Boma xak pactBoputens. PactBopbl. HacklieHHble 1 HEHACHIIIEHHbBIE
pacTBOpbl. PacTBOpUMOCTH BeliecTB B BoJe. MaccoBast JI0Jis BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA
BOoJibl. OcHoBaHus. Posib pacTBOpOB B MpUpOJie U B KU3HU 4YenoBeka. KpyroBopoT BOJbI B MpPHUPOJE.
3arps3HeHne TpUpOaHBIX BoA. OXpaHa U OYUCTKA IPUPOTHBIX BOJL.

Knaccudukarus HEOPraHUYECKUX  COECJAMHEHUI. OKcHapl. Knaccudukamuss ~ OKCHIOB:
coneoOpa3ymomnirue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U HecoleoOpa3yrome. HoMeHkmaTypa OKCHIOB.
Du3nyeCcKre U XMMUYECKUE CBOMCTBA OKCUIOB. [lomydenne okCcuaos.

OcHoBanwms. Knaccudukaiuss ocHOBaHUM: IIENOYM M HEpacTBOpUMbBIE OcHOBaHHSA. HomeHknatypa
ocHOBaHUM. Du3nUeCKue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHre 0CHOBaHUM.



Kucnotel. Knaccudukanus kucnor. Homenknatypa kucnor. Ousnyueckue U XUMUYECKHE CBOWCTBA
kucnot. Pan aktuBHoctu metamuioB H. H. bekerosa. [lomydenue Kucnor.

Conu. Homenknarypa cosneil. @u3nueckue 1 XuMu4eckue cBoiictsa coiell. [lonydenue coseil.

I'enernueckas cBsA3b MEXAY KIacCaMy HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIIPEEICHUE COJEpXKAHUS KUCIOpoJa B BO3AyXE, IOJIy4eHUE, CcoOupaHue,
pacro3HaBaHe U M3y4YEHUE CBOMCTB KHCIOPOJa, HAOIIOICHHE B3aMMOACHCTBHS BEUIECTB C KHUCIOPOJIOM U
YCIIOBUSI BO3HMKHOBEHHS U IpPEKpalleHUs TopeHus (moxkapa), O3HAKOMJIEHHE ¢ o0Opa3laMu OKCHJIOB U
OTIMCAaHUE UX CBOMCTB, MOJy4YeHUE, COOMpaHUe, paclo3HaBaHUE U U3yYEHUE CBOWCTB BOJIOpOJa (TOpeHHUe),
B3auMoeiicTBue Bogopoga ¢ okcuaoM wmeau (Il1) (BO3MOXXKHO HCHONB30BaHHUE BHUICOMATEPUATIOB),
HabroIeHNe 00pa3oB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIeTOBaHIE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IUMYHON PaCTBOPUMOCTBHIO, TPUTOTOBICHHE PACTBOPOB C OMNPENECTEHHOW MAacCOBOM  J0Jiei
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJEHUCTBUE BOABI C METAUIAaMHM (HATPUEM U KajblueM) (BO3MOXHO
HCIOJIb30BAHME BUJEOMATEPHUATIOB), HCCIIEIO0BaHUE OOpa3lOB HEOPraHMYECKHX BELIECTB Pa3IUUYHBIX
KJIacCOB, HaONIOZIEHWE W3MEHEHMs] OKpacKd WMHJIUKATOPOB B pPAacTBOpPax KHUCIOT W LIEJIOYEH, H3yuyeHUe
B3auMoeiicTBus okcuaa memu (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHCIOT C METaylaMH, peaKlui
HENTpaau3aluy, MOJy4eHHE HEpPaCTBOPUMBIX OCHOBAHMH, BBITECHEHHME OJHOTO MeTaljia APYyruM U3
pacTBopa COJIM, pEIIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad Mo TeMe «BaxkHelilne Kiacchl HEOPraHUYECKHX
COCTMHEHUI.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux djaemenToB JI. U. Menneneesa.
Crtpoenne aroMoB. XumMuuieckasi cBsizb. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBbie mMOMBITKH KiIaCCUPUKAIMK XUMUYECKUX dieMeHTOB. [loHATHE O Tpynmax CXOAHBIX
3JIEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHbIE METAJJIbI, TAJIOT€HbI, HHEPTHBIE T'a3bl). DIEMEHThI, KOTOPbIE
00pa3yroT aM(pOTEepHBIEC OKCUIBI U THAPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuomnueckas cucrtema xumuudeckux snemMeHtoB J[. M. Menneneena.
KopoTkonepuonnas u nmuaHonieproHas ¢hopmbl [leproaudeckoit cucteMbl XUMHUECKUX d1eMeHToB [[. .
Menneneea. [leproast u rpynmbl. GU3nuecKkuii CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB MEPHOAA U TPYIIIbI
AIIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX sjiep. M30Tomnbl. DnekTpoHbl. CTpoeHHe FNMEKTPOHHBIX 000JI04YeK
aTOMOB MepBbIX 20 xumuyeckux 3meMeHToB [lepuoanyeckoii cuctemsl 1. . MenneneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA MO ero nojoxenuro B Ilepuonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS paJuyca aTOMOB XHMHUYECKHUX OJJIEMEHTOB, METaNIMYECKUX U
HEMETAJTTHYECKUX CBOMCTB MO TpyIIaM U Mepuoiam.

3unauenue llepumonmyeckoro 3akona u llepuoanyeckoil cuCTEMBbl XHUMHUYECKUX SJIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. J[. . MenzaeneeB — yu€Hblil U TpakAaHMH.

Xumuyeckasi cBsizb. KoBasieHTHas (MOJsipHAss M HEMOJIAPHAsl) CBSA3b. DJIEKTPOOTPUIATEIBHOCTD
XUMHYECKUX 3JIeMeHTOB. VIOHHAs CBSI3b.

Crenenp oxucienus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipormeccsl OKUCICHHS H
BoccTaHOBNEeHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe O0O0pa3lloB BEUIECTB METAJUIOB W HEMETAIIOB, B3aUMOJICHCTBUE THUIPOKCHIA ITMHKA C
pacTBOpaMu KHUCJIOT M UIENOYeH, MPOBEACHUE OIBITOB, WJUIIOCTPUPYIOMINX HPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakinii (TOpeHre, peakliuy Pa3ioKeHHsI, COeTUHEHUS).

Mesicnpeomemmnuoie céazu

Peanuzamusi MeXnpeaMEeTHBIX CBSI3€d MpU M3YYEHUM XHUMHH B 8 KIJIACCE€ OCYILECTBIISIETCS 4epe3
HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX TMOHATUN, TaK M TOHATUH, SBISIONIUXCA CHCTEMHBIMU
JUISL OTJIEIBHBIX TPEIMETOB €CTECTBEHHO--HAYUYHOIO LIUKIIA.



OO01mue eCTeCTBeHHO--HAYYHbIC TIOHATUS: HAyIHBIA (DAaKT, TUIOTE3a, TEOPHsl, 3aKOH, aHAIN3, CHHTE3,
KIacCU(UKaIus, NEPUOAUYHOCTh, HAOIIOJCHUE, OSKCICPUMEHT, MOJICIUPOBAHUE, H3MEPECHHE, MOJICNb,
SIBJICHHE.

@dusuKa: MaTepus, aroM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, WU30TOIbI, PaAUOAKTHBHOCTb,
MOJICKYJIa, DSJCKTPUUSCKHUUA 3apsiji, BEIIECTBO, TENO, OO0BEM, arperatHoe COCTOSHHE BEIIeCTBA, Tas,
(bu3nUuecKre BeIMYMHBI, SUHUIIB H3MEPEHUS, KOCMOC, TUTAHETHI, 3BE31161, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HCKOIAEMbIC, TOTLIHUBO,
BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKas peakuus

[Iepnognueckuit 3akoH. Ilepmommueckass cucrema xumuyeckux dnemeHTtoB J[. M. Menneneesa.
Ctpoenue aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOMCTB XMMHYECKHUX DJEMEHTOB TMEPBBIX TPEX
MEPUOJIOB, Kalus, KaJIbLH U UX COCIMHEHUN B COOTBETCTBUU C MOJIO)KEHUEM AIeMEHTOB B [lepruoanueckoit
CHUCTEME U CTPOEHUEM MX aTOMOB.

Crtpoenue BemecTBa: BUABI XUMUYECKOW CBS3U. THIMBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTH
CBOWCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKU U BUJIA XUMHYECKOW CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHWYECKHMX BEIIECTB. XHWMHUUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMXCS K Pa3IMYHbIM KJIacCaM HEOPraHWYECKHX COCIMHEHUN, T€HETHUYECKas CBSI3b HEOPraHMYECKUX
BEIIECTB.

Knaccudukanus XuMHUeCKHX peakiuil 10 pa3IMYHbIM MpHU3HAaKaM (10 YHCITy H  COCTaBy
YYaCTBYIOIIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY A(h(dEKTy, MO HW3MEHEHUIO CTEMeHeW OKHUCIICHHS
XUMUYECKUX DJIEMEHTOB, 1O OOpaTUMOCTH, IO YYAaCTHIO Karajau3aTropa). DK30- W DHIOTEPMHYECCKHE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonatue o ckopocTn XUMHUYECKOUW peakiuu. [loHsTHE 00 0OPAaTUMBIX M HEOOPATUMBIX XUMUUYECKHUX
peakuusx. [loHsSTHE O TOMOTEHHBIX M TeTeporeHHbIx peakuusx. I[lonstue o karamuze. Ilonstue o
XUMHUYECKOM paBHOBecUH. DAKTOPHI, BIMSIONIME HA CKOPOCTh XUMHYECKOW pPEaKIMU U TMOJOKEHUE
XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTEIIEHO-BOCCTAHOBUTEIIBHEIC peakuu, AJIEKTPOHHBIN banaHc OKHCIIMTENLHO-
BOCCTAaHOBUTEJIbHOW peakuuu. COCTaBJICHHE YpaBHEHUU OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUNA C
WCIIOJIb30BAHUEM METO/Ia JJICKTPOHHOTO OayiaHca.

Teopust MEKTPOTUTUUECKON TUCCOUMALMU. DJIEKTPOJHUTHI U HEAIEKTPOJUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M JHUCCOLMAIMUA BEIIECTB C PA3JIUYHBIMU BUJIAMH XUMHYECKOW CBsi3U. CTENEHb IUCCOLMAIUU.
CuibHBIC U C1a0bIe AJICKTPOJIUTHI.

Peakiun woHHOrOo oOMeHa. VYCIOBUS TPOTEKAHHMS pEakIMi HWOHHOrO OOMEHa, IIOJIHBIE |
COKpall€HHbIE HOHHBIE YpaBHEHUs peakiuil. CBOKWCTBA KUCIOT, OCHOBAaHUH U COJIEH B CBETE MPEJCTABICHUN
00 3JIEKTPOJIMTUYECKON qucconuaruu. KadyecTBeHHbIE peakiuu Ha HOHBIL. [IoHATHE O THAPOIH3E COJIeH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTaioB (TpaduTa W anMmasa), CIOXKHBIX BEHIECTB (XJOpUAAa HATpHsi), UCCIENOBaHHE 3aBUCHMOCTH
CKOPOCTHM  XMMHYECKOW  peaklud OT  BO3JACHUCTBUA  pPa3NIUYHBIX  (PaKTOpOB,  HCCIEAOBaHUE
AIIEKTPOTIPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIlecca MUCCOLUAIIMN KUCIOT, MeIo4Ye u conei (BO3MOXKHO
WCIOJb30BAHUE BHUJEO MAaTEPHANIOB), MPOBEACHHE OMNbBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUs
peakiuii woHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBIJEICHHE Ta3a, oOpa3oBaHHE BOJbI), OMBITOB,
WJUTIOCTPUPYIOUIUX ~ HPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUHMil  (TOpeHHe, peakluu
pa3ioKeHus, COEAMHEHUS ), paClIO3HAaBAaHUE HEOPraHMUECKUX BEIIECTB C MOMOIIBIO KaU€CTBEHHBIX PeaKluii
Ha UOHBI, pEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4.

HemeTanabl 4 HX COeIMHEHUS



OOmiast xapakTepucTHKa rajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIE CTEHECHU
okucnenus. Ctpoenne u GU3NUECKUE CBOMCTBA MPOCTHIX BEUIECTB — raJIoOreHOB. XMMUYECKHE CBOMCTBA Ha
IpUMepe XJIopa (B3aUMOJIEHCTBUE C METaJllIaMH, HEMETaJUlaMM, wiesnodaMu). Xioposogopod. CousHas
KHCJIOTa, XMMUYECKHE CBOWCTBa, IOJIydeHHE, NpUMeHeHue. JleficTBue Xjopa M XJIOpPOBOAOpOJAa Ha
OpraHu3M 4esoBeKa. BaxkHeimme XJI0puapl 1 UX HAXOKICHHUE B TIPUPOJIC.

Oo6mas xapakrepuctuka sreMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
crerieHH okucieHus. CTpoeHHe W (PU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa W CEpBHI.
AnnoTtponHsie MOAU(UKAIIMN KUCIOPOJa U cepbl. XUMHUECKUEe cBOMcTBa cepbl. CepoBOJOPO, CTPOCHHE,
¢u3nveckue W XUMUYecKne cBoicTBa. OKCHIBI cepbl KaK MPEACTAaBUTEIN KUCIOTHBIX OKcHIOB. CepHas
KHACIOTa, (U3MYeCKHe W XHMHYECKHe CBoiicTBa (oOmme Kak NpeAcTaBuTeNss Kiacca KHCIOT W
cnenupuieckne). XUMUYECKUE PEaKLnH, JISKAIHE B OCHOBE MPOMBIIUIEHHOTO CII0C00a MOTYyYEeHUs! CEPHOM
KucIOThL. [IpuMeneHue cepHoit kucaoThl. ComM CEpHON KHCIOTHI, KAYECTBEHHAs! PeaKlus Ha Cylb(haT-HuoH.
HaxoxneHne ceppl M €€ COEIMHEHHWH B MNpUpOJe. XHWMHUYECKOE 3arpsA3HEHUE OKpPYXKaloWEH Ccpeasl
COCJIMHEHUSIMH  Cepbl (KUCIOTHBIC JOXJIW, 3arps3HEHHE BO3AyXa W BOJOEMOB), CIIOCOOBI  €ro
MIPEOTBPAILICHHS.

OO6mas xapakrtepuctuka d31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbBIC
CTETIEHH OKHCJICHUS. A3OT, paclpoCTpaHEHHE B TpHUpOJe, (PHU3MUECKHE W XUMHUYECKHE CBOMCTBA.
KpyroBopoTr asora B mpupome. AMMHAaK, ero (U3NYECKHEe W XUMHYECKHE CBOWCTBA, MOJIYYCHHE H
npuMeHeHne. Conn aMMOHHSA, WX (U3NYECKHE W XHUMHUYECKHE CBOWCTBA, NMpuUMeHeHHe. KauecTBeHHas
peaknus Ha WMOHBI aMMOHHWsS. A30THas KUCIOTa, €€ TMoJlydeHHue, (PU3NYeCKHe W XUMHYECKHE CBOWCTBA
(oOmme kak MpeACTaBUTENS Kiacca KUCIOT W crnernuduueckue). Vcmonp30BaHME HUTPATOB M COJICH
aMMOHHUSI B KayeCTBE MHUHEPAIBHBIX YAOOpeHHM. XWUMHYECKOE 3arps3HeHHE OKPYKAIoUeH Cpebl
COCIMHEHUSIMH a30Ta (KHUCIOTHbIE JOXIHW, 3arps3HeHHe BO3ayXa, MHOuBbl U BoJgoEéMOB). Docdop,
ajutoTpornHbie Mogaudukanuu docdopa, Guznyeckue u xumuueckue cBoircTBa. Oxcupa docdopa (V) u
docthopHas kucnora, puznyeckne M XUMHYECKHE CBOWCTBa, moisydeHue. Mcmonw3zoBanue docdarop B
KayecTBE MUHEPATbHBIX YI00pEHUH.

O6mras xapakrepuctuka snemMeHToB IV A-rpynmbei. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC
CTETIeHU OKUCIICHUS. YTIEpOoJ, alIOTPONHbIE MOIUUKALIMU, PACIPOCTPAHEHNE B TIpUpOJie, PU3NUECKUEe U
XUMHUYECKue cBoiicTBa. AncopOuusi. KpyroBopot yriaepoaa B npupojie. OKcuasl yriiepoja, ux pusndeckue
U XUMHYECKHE CBOMCTBA, NEHCTBHE Ha KMBbIE OPraHU3MbI, MOJIYYEHHE U TMpPUMEHEHHUE. DKOJIOTHMUYECKUe
npoOJieMbl, CBs3aHHBIE C OKcuaoMm yriepoaa (1V), rumoresa TII00AIBHOTO TOTEIUICHUS KJIMMaTa,
MapHUKOBBIN 3G (deKT. YToapHast KUCIO0Ta U €€ COoMd, X PU3NYECKHe U XUMUYECKHE CBOMCTBA, OJIYUYCHHUE U
npuMmeHenue. KauectBeHHas peakuus Ha kapOooHaT-HoHBI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauanbHbIE MOHATHUS 00 OPraHMYECKUX BEUIECTBAX KaK O COCIMHEHUSX yriepoaa (MeTaH, 3TaH,
STHJIEH, alleTUJIeH, STaHOJ, TJUIEpUH, YKCYcHas KucioTa). [IpupoaHbie HCTOYHUKH YIIIEBOIOPOAOB (YroJib,
MPUPOAHBIN Ta3, He(Th), MPOIYKTHI UX MepepadoTKu (OCH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: XKHUPaX, OenKax, yriaeBoJax — U UX POJIU B )KM3HU YeIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckne W XMMHUYECKHE CBOICTBa, MoilyueHHE M mpuMeHeHHe. CoequHeHUS
KpeMHus B pupojie. O6mue npeacrasienus 06 okcuae kpeMuus (1V) u kpemaueBoit kucnore. CUIHUKATHI,
WX UCMOJb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH. BakHEWIne CTPOUTENbHbIE MaTepuaibl: KepaMHuKa,
CTEKJIO, LIEMEHT, OETOH, jkene300eToH. [Ipobaembl 0€30MacHOTO UCIOIB30BaHUS CTPOUTEIBHBIX MaTEpPHAJIOB
B MMOBCETHEBHOM KH3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHrue oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTHI, TpOBE/IEHHE
KaueCTBEHHBIX PEaKIUii Ha XJIOPHUI-UOHBI U HAOIIOJICHHE MPU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAKAIOIIHNE
¢u3nyeckue M XUMHUYECKHE CBOWCTBA TaJlOTEHOB M MX COCOUHEHUH (BO3MOXHO HCHOJIb30BAHUE
BUJICOMATEpHAIIOB), O3HAKOMJIEHHE C oOpaslamMH XJIOPHUIOB (rajJOre€HHIOB), O3HAKOMIIEHHE C 0Opas3lamu



ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCHOJB30BAHHWE BHICOMATEPHANIOB), HAOIIOACHUE IIpolecca
oOyrnuBaHUs caxapa NOJ ACHCTBHEM KOHICHTPUPOBAHHON CEPHOM KHUCIIOTHI, HM3YUYE€HHE XUMHYECKUX
CBOMCTB pa30aBJICHHON CEpPHON KHCIOTHI, MPOBEACHHE KAuyeCTBEHHOW peakiuu Ha Ccyabpar-uoH |
HaOroIeHNe Mpu3HaKa e€ MpPOTeKaHUs, O3HAKOMIICHHE ¢ (PM3NYECKUMHU CBOMCTBaMHU a30Ta, ¢ochopa u ux
COCMHEHUH (BO3MOXKHO HCIOJB30BAaHUE BHJACOMATEpHUAIOB), 0Opa3laMu a30THBIX U  (POCHOPHBIX
yaoOpeHuii, modydeHHe, coOupaHue, paclo3HAaBaHHE M H3YYEHHE CBOWCTB aMMHaKa, MpPOBEICHHE
KAueCTBEHHBIX PEAKIUii Ha HOH aMMOHUS W ¢ocdar-uoH W U3ydyeHUE MPU3HAKOB WX IPOTCKAHHUS,
B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTBI C MeEAbl0 (BO3MOXHO MCIIOJIb30BaHUE
BUJIEOMATEPUANIOB), HU3yYEHUE MOJEIEeH KPUCTAUIMYECKUX pelmEToK anmasa, rpadura, QymiepeHa,
03HAaKOMJIEHHE C MPOLIECCOM aJCOPOLUU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOMCTBOM
IIPOTUBOTra3a, NOJy4eHue, COOMpaHne, paclio3HaBaHUE U M3YYEHUE CBOWCTB YIJIEKUCIIOrO ra3a, IPOBEACHUE
KaueCTBEHHBIX pEaKIMid Ha KapOOHAT W CHIMKAT-UOHBI M W3y4eHUE TMPU3HAKOB WX TNPOTEKAHMUS,
03HAaKOMJIEHHE C MPOAYKIHUEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEHIEHHE IKCIEPUMEHTANbHBIX 337ay I10
Teme «BaxxHelme HeMeTaulbl U UX COSTUHEHUS.

MeTtanibl M UX COeIMHEHUS

OOmias XapakTepUCTUKa XHMHUYECKUX 3JIEMEHTOB — METaUIOB Ha OCHOBAHHWU HX IOJIOKEHUS B
[lepuoanueckoit cucreme xummuueckux siaemeHtoB J[. M. MenneneeBa u crpoeHust atomoB. CTpoeHHe
MeTaioB. MeTtaindeckasi CBSI3b M METa/NIMYecKasi KpUCTAJUIMUECcKasi peméTka. DIeKTPOXUMHUECKUN psijl
HanpspkeHUd metayuioB. dusnueckne M XUMHUYECKHE cBoiicTBa MeTaysioB. OOiue crnocoObl MOSyYeHHs
MeTtaioB. [loHsATHE O KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
YYI'yH, AIOpATIOMUHUN, OpOH3a) U UX MIPUMEHEHUE B OBITY U POMBIIIIIEHHOCTH.

[[lenounble Metamnel: noJiokeHue B Ilepuomnueckod cucreme Xumudeckux nsnemeHtoB J[. .
MenpeneeBa, CTpoeHHEe MX aTOMOB, Haxo)kJeHue B mpupoje. Puznyeckue M XMMUYECKUE CBOICTBa (Ha
npuMepe HaTpusi U Kanus). OKCUIIbI U TUAPOKCUIBI HATpUs U Kanus. [IpruMeHeHne meaoyHbIX MEeTAIOB U
HUX COCTUHEHUN.

[[lenoyHO3eMENbHBIE METAUIBl MarHuid M KalblMil: mnoJjiokeHue B Ilepuomumueckoil cucreme
xuMuueckux semeHToB J. 1. MenneneeBa, CTpO€HHE UX aTOMOB, HAXOKJI€HUE B npupojae. Ousznyeckue u
XMMHMYECKHE CBOMCTBA MarHus M Kaiblus. BaxHelne coeAnHEHUs KalblUs (OKCHUI, THIPOKCHUII, COJIN).
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHS.

Amomunuil: nonoxkenue B Ilepuomnueckoit cucreme xumudeckux snemeHToB . M. Menpeneena,
CTpOEHHE aTOMa, HaXOXKJeHue B npupoie. dusnueckue U XMMHUYECKHE CBONCTBA aTtOMUHUSA. AMBOTEpHBIE
CBOMCTBA OKCHJIA U TUIPOKCUA AITFOMUHUS.

Kenezo: monoxenue B Ilepmommueckoin cucreme xumuueckux sneMeHtoB /. M. Menneneesa,
CTPOEHHME aToMa, HaxoxAeHue B mnpupojae. dusmyeckne M XUMHUYECKUE CBOMcCTBa kene3a. OKcuupl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u nmosryueHue.

Xumuueckuii Ixkcnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMl METauIOB U CIUIaBOB, MX (DPM3MUECKUMHU CBOICTBAMH, H3YyUEHUE
pEe3yNbTaTOB  KOPPO3UM METAIOB  (BO3MOJXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUANOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUSl OKCHIA Kalbliig M HATpUs C BOJOW (BO3MOXHO HCIOJB30BAHUE BUICOMATEPHAIIOB),
HCCIIeIOBaHUE CBOMCTB JKECTKOM BOJIBI, IIpollecca FOPEHHs JKele3a B KUCI0po e (BO3MOXKHO UCIOIb30BaHHe
BHUJICOMATEPUANIOB), TMPU3HAKOB TPOTEKAHHWS KAYECTBEHHBIX pEaKIUi Ha HWOHBI: MAarHus, KaJbIus,
amomuHus, 1uHKa, ckeneza (1) u xemesa (lIl), memu (I1), Habmiogenwe u omucaHue MPOIECCOB
OKpalllMBaHUs IJIAMEHU MOHAMH HATpUs, KU U KaubIus (BOZMOKHO HCIIOJIH30BaHHE BUIEOMATEPUAIIOB),
uccienoBanue amQpOTEpHBIX CBOMCTB THUAPOKCHIA QNTIOMHUHHS U THAPOKCHIA IIMHKA, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TeMe «BakHelme MeTaibl 1 UX COSAUHEHUS.

XuMus M OKpyxKamolas cpeaa

BemectBa u MaTepuansl B IOBCEAHEBHOM KU3HU YEJIOBEKA. be3onacHoe MCIOb30BaHNE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas OMOIIb MPH XMMUYECKUX 05KOTaX M OTPABIICHUSX.



XUMHUYECKOE 3arpsi3HEHUE OKpPYXKaoIel cpeabl (IpelenbHast AOMycTUMas KOHLEHTpPALUs BELIECTB,
nanee — [1/IK). Poib XuMuu B pemeHn# S9KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

n3yueHre 00pas3oB MaTepHaIOB (CTEKIIO, CIUIABBI METAJUIOB, ITOJIMMEPHbIE MaTePHAIIBI).

Mescnpeomemmnnie ceasu

Peanuzanus MeXNpeaIMETHBIX CBSI3el IPU M3YyYEHUM XUMHUM B 9 Kilacce OCYIIECTBISETCS dYepes
HCI0JIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATUH, TaK U MOHATUH, SIBISIFOIIMXCS CHUCTEMHBIMU
JUI OTAEIBHBIX PEAMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO011ue ecTeCTBEHHO-HAayYHbIE MOHATHA: Hay4HbIH (DaKT, rumnoresa, 3aKOH, TEOpPHUS, aHAIN3, CHHTE3,
KJaccu(uKanus, MepHOANYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, H3MEpEHHE, MOJEb,
SIBJICHUE, TAPHUKOBBIN 3(h(PEKT, TEXHOIOTHsI, MaTEepUaIbl.

®duznka: marepusi, aToM, 3JIEKTPOH, IMPOTOH, HEHUTPOH, MOH, HYKIUJ, M30TOIbl, paAHMOaKTUBHOCTD,
MOJIEKYJa, SJIEKTPUUECKUN 3apsijl, IPOBOIHUKHU, MOITYIPOBOAHUKH, AUIEKTPUKH, (POTOIIEMEHT, BELIECTBO,
T€10, 00BEM, arperaTHOE COCTOSIHHE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINYECKAs pelIETKa,
CIUIaBbl, (PM3UYECKHE BEJIUYMHBI, €IUHHIIBI M3MEpPEHUs, KOCMUYECKOE IMPOCTPAHCTBO, IJIAHETHI, 3BE3[BI,
Comnnue.

buonorus:  ¢orocunTes, apixaHue, Ouocdepa, -dKocucTeMa, MHUHEpalbHble  yIOOpEHMS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTATENIbHbIE BEIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MHHEPAITBI, TOPHBIE TIOPOIBI, TIOJIE3HBIE HCKOTIaeMbI€, TOTUTHRO,
BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA NNPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PE3yJbTAaThl OCBOCHHUS MPOTPaMMbI OCHOBHOTO OOMIEro 00pa3oBaHMs JIOCTHIAIOTCS B
XoJlc OOydYCHHS XUMHH B €JMHCTBE YYeOHOW ¥ BOCIHTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
TPAJUIIMOHHBIMUA POCCHUCKHUMH COMMOKYIILTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMHU IEHHOCTSIMH, TPUHSATHIMH
B 00IIeCTBE MPAaBHJIAMU M HOPMaMH TOBEIEHHS U CITOCOOCTBYIOT TPOIEccaM CaMOIIO3HAHMUS, CAMOPa3BHUTHS
U COLMATM3AIMN 00yJIafOIInuXCs.

JINYHOCTHBIE PE3yJIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIMXCSA PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTHBHBIX IEHHOCTHBIX OPMEHTAIMI U PACIIUPEHUE OIBITA JEATEILHOCTH HA €€ OCHOBE, B TOM YHCIIC B
YJacTH:

1) maTpMoOTHYECKOr0 BOCIUTAHMA:

[EHHOCTHOT'O OTHOILIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIICIHIO,
MOHMMAHMS 3HAYCHUS XUMHYECKOH HAayKH B JKH3HM COBPEMEHHOIO OOINECTBA, CIIOCOOHOCTH BIAIETh
JI0CTOBEPHOMN HH(OPMAIMEH O TEPEIOBBIX IOCTHKEHUAX W OTKPBHITHAX MHPOBO M OTEUECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpPa M O0IIECTRA;

2) rpasKAaHCKOr0 BOCIIUTAHUS:

MPECTABICHNUS O COIUAIBHBIX HOPMax M MPaBHIaX MEXIHYHOCTHBIX OTHOIICHHI B KOJUIEKTHBE,
KOMMYHHUKATHBHOW KOMITIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIEI0BATEILCKON, TBOPUECKOM
U IPYTUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HO# COBMECTHOM JESTEILHOCTH MPH BBITIOJIHEHUN
y4eOHBIX, TMO3HABATEILHBIX 3a/1a4, BBIMOJHEHHH XHMHUYCCKHX OSKCIEPHMMEHTOB, CO3JaHUU YYEOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO M B3aMMOTIOMOIIIM B MPOIIECCE ATOM y4eOHOM MeSITebHOCTH,
TOTOBHOCTH OIIEHHBATh CBOE IMOBEICHHWE M IMOCTYIKH CBOMX TOBApHUINEH C MO3HMIIMM HPAaBCTBEHHBIX H
MPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIIEACTBHIA MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUS

MHUPOBO33PEHYECKHE TPEACTABICHUS O BEIIECTBE W XHUMHYECKOW pEaKIUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH W COCTABJIAIOIIME OCHOBY JUIS TOHHMAHHUS CYIIHOCTH HAYYIHOM



KapTUHBI MHUpA, MPEJCTABICHHUSA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS TMPHPOJBI, B3aHMMOCBS3AX
YeJI0BEKA C IIPUPOIHON Cpesiol, O pOJIM XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIC MOTHBBI, HAIPABJICHHBIE HA TOJYYEHHE HOBBIX 3HAHUH MO XMMUHU, HEOOXOJUMBIE
st OObsACHEHHWsT HAONIONAeMBIX TIPOIECCOB M SABJICHWN, IO3HABATEIbHOH, HWH(POPMALMOHHOW H
YUTATEIbCKON KYyJIbTYpbl, B TOM YHCIIE HaBBIKOB CAaMOCTOSITEJIBHOM pPAabOThI C y4eOHBIMM TEKCTaMH,
CIPAaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOy4YeHMI0O U IO3HaHMIO, JII0OO3HATENbHOCTb, T'OTOBHOCTb U CIOCOOHOCTh K
caMo00pa3oBaHMI0, TPOCKTHOH W  HCCIEAOBATEIBCKON JICATEIHHOCTH, K OCO3HAHHOMY BEIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4YEeHHUsI B JajlbHEHILIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHME LEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKHM Ha
3I0pOBBIM 00pa3 >KW3HMU, OCO3HAHWE MOCIEACTBUNA W HENPHUSATHE BPEIHBIX INPUBBIYEK (YNOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOJIOJIEHHS MpaBUil 0€30MIaCHOCTU MPHU OOpalleHuu ¢
XMUMHUYECKMMH BEIIECTBAMU B OBITY U peanbHOM KU3HHU;

5) Tpy/10BOT0 BOCTIUTAHUS

MHTEPEC K MPaKTHYECKOMY U3Yy4eHHUIO0 Mpodeccuil U TpyJa pasiIMyHOro poja, YBaKEHHE K TPyLy U
pe3yiabTaTaM TpPYIOBOH JAEATEIbHOCTH, B TOM 4YHCJIE HA OCHOBE NMPUMEHEHMs NMPEAMETHBIX 3HAaHUM IO
XUMHH, OCO3HAHHBIH BBIOOP WHIUBUAYAIbHOW TPACKTOPUHM MPOJOJLKEHUS 0oOpa3oBaHUS C Y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCTIEIIHOMN
podeccHoOHAIbHON JESITENTbHOCTH U Pa3BUTHUSI HEOOXOJUMBIX yYMEHUH, TOTOBHOCTb aJalTHUPOBAThCS B
npodeccruoHalbHOM cpee;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOLIEHHE K IPUPOAE KaK UCTOYHUKY JKU3HHU Ha 3eMile, OCHOBE €€
CYIIECTBOBaHMs, IOHUMAaHHME LIEHHOCTH 3J0pOBOro M 0e30macHoro o0pa3a KHU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUUECKOMY 3/J0POBbIO, OCO3HAHHUE LIEHHOCTH COOJIOIEHUS
IIpaBUJI 0€30MACHOTO MOBEIEHMSI TP paboTe C BELIECTBAMH, a TAKXKE B CUTYALMSIX, YTPOXKAIOIIUX 310POBBIO
W KW3HU JIFOJICH;

CIOCOOHOCTH TPUMEHSTh 3HaHUS, MOJIydaeMble IPU H3YYEHHHM XMMHHU, I pEUIeHHs 3ajad,
CBSI3aHHBIX C OKpY)Karolled NpUpOIHON Cpelno, Uil MOBBIIIEHHUS YPOBHS 3KOJIOI'MUYECKOM KYIbTYpHI,
0CO3HaHMs TJI00AJILHOTO XapaKTepa HKOJOTMUYECKUX MPOOJIeM U IyTeH MX pelIeHUs MOCPEICTBOM METOJIOB
XMMUH, 3KOJIOTMYECKOTO  MBIIJIEHUs, YMEHHUS  PYKOBOJCTBOBAaTbCSI WM B  I103HABaTEJIbHOM,
KOMMYHHUKaTUBHOM U COLIMATIBHOM MTPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATbI

B cocraBe meTanpeIMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAYUMBbIE 111 (POPMUPOBAHUS MUPOBO33PEHUS
oOIieHay4YHble MOHATUS (3aKOH, TEOpHSs, MPUHLMII, TMIIOTE3a, (PAKT, CUCTEMA, MpPOLeCcC, FKCIEPUMEHT U
Jpyroe.), KOTOpble UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeIMeTax M MO3BOJISIOT Ha OCHOBE
3HaHUM M3 ITUX MpeIMeTOB (OPMHUPOBATH NPEACTaBICHUE O ILEJOCTHOM HAaydyHOW KapTHHE MHUpa, U
YHUBEpCaJbHbIE YueOHble ACHCTBUS (IIO3HABaTENbHblE, KOMMYHUKATUBHBIE, PEryJIsSTHBHBIE), KOTOpbIE
oOecrnieunBaroT (OPMHUPOBAHWE T'OTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBJICHUIO
y4eOHOM e TEIbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCATbHbIC YUeOHbIC e CTBHUS

ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHHSI UCIOJIB30BATh MIPUEMBI JIOTUYECKOTO MBIIUIEHHS TP OCBOCHUU 3HAHUI: PaCKPBIBATH CMBICII
XUMUYECKUX TMOHATUH (BBIACTATh UX XapaKTEepHbIE NPHU3HAKH, YCTAHABIUBATh B3aHUMOCBS3b C JPYTUMH
MOHATHUSAMHU ), UCTIOJIb30BaTh MOHATUA JUIs1 OOBSICHEHUS OT/AEIbHBIX ()AKTOB U SBJICHUHN, BBIOMPATh OCHOBAHMS
U KpUTEpUHU U1 KIacCCU(PHUKAIMKM XUMHUUYECKUX BEIIECTB M XUMHUECKUX pEakiHi, YCTaHaBIUBATh
NPUYMHHO-CIICICTBEHHbIE CBSI3M MEXIY OOBEKTaMM M3Y4€HHUs, CTPOUTh JIOTMYECKHE pacCyKICHHs
(MHIYKTUBHBIE, IEAYKTUBHBIE, 10 AHAJIOTUH), ENIaTh BBIBObI U 3aKIIOYCHMUS;



YMEHHE TIPUMEHSATh B TMPOIECCe T[O3HAHUS TMOHATHS (MPEAMETHBIE U METanpeaMETHbBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJICIH, HCIIOIb3yeMbIE€ B XUMHH, MPEOOPA30BBIBATH IIUPOKO PUMEHSIEMBIC B
XUMHH MOJICIIbHBIE TMPEACTABICHUS — XUMHUYECKHH 3HAK (CMMBOJI DJIEMEHTA), XUMH4YecKas (opmyna u
ypaBHEHHE XUMHUYECKOW pEaKIWH — TPH PEHICHHH Yy4eOHO-TO3HABATENBHBIX 3373y, C Y4ETOM 3THUX
MOJENBHBIX MPEICTABICHUI BBISBISTh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3y4aeMbIX 00BEKTOB
— XUMHYECKHX BEIIECTB M XUMHUYCCKUX PEAKIUH, BBISBISATH OONIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICJICTBEHHBIC CBSI3U M ITPOTUBOPEUYHS B U3y4aEMBbIX TPOIECCaX U SBJICHUSIX.

Ba3oBble nccienoBareibcKkue 1elCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABIICHHBIC BOIPOCHI B KAueCTBE WHCTPYMCHTA IO3HAHMS, 4 TAKKE B
KaueCTBE OCHOBBI JUIsl POPMHPOBAHUS TUTIOTE3BI TIO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

MpUOOpEeTEeHHWEe ONbITa 10 IUIAHUPOBAHUIO, OPraHu3alldd H  TPOBEIACHHUIO  YYCHUYCCKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOIIECCca, CAMOCTOATEIBHO TPOTHO3UPOBATH €r0 PE3yJbTar,
dbopmMympoBaTh 0000IIEHUS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEJAEHHOTO ONBITA, UCCIICIOBAHUS, COCTABIISATh
OTU€T O IMpoJeNaHHOH padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMpPATh, aHAM3UPOBATh W MHTEPIPETUPOBATH WH(OOPMAIUIO PA3TMYHBIX BUAOB U (OPM
MPEJICTABJICHHSI, TIOJy4aeMyl0 U3 Pa3HBIX HCTOYHUKOB (HAYIHO-TIOMYJISIPHAS JINTEpPATypa XHMHUYECKOTO
COJICpP)KaHUs, CIPABOYHBIC MOCOOWsI, pecypchl VMHTepHETa), KPUTUYECKH OIICHHBATh MPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO WH(OpPMAIIHIO;

YMEHHE MPUMEHATh pPa3IMYHbIe METOJBI W 3alpoChl MPH IMOWUCKe W oTOope WH(GOpMAIUU H
COOTBETCTBYIOIINX JAHHBIX, HEOOXOJWMBIX JUIS BBITIOJHEHHUS YYEOHBIX M IIO3HABATENBHBIX 3a1a4
OTIpENICIEHHOTO ~ TUNA, MPHOOpEeTEeHWe OmbiTa B  O0JAaCTH  WCIOJB30BAaHUS  HH(POPMAIIHOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHIA, OBJIaJIECHUE KYJIbTYpPOil aKTUBHOTO UCIIOIb30BAHUS PA3IUYHBIX TTOUCKOBBIX
CUCTEM, CaMOCTOSTEIbHO BBIOMpAaTh ONTUMAJIbHYIO (QOpMy TMpeAcTaBieHUS UHGOpPMaLUMU U
WJUTIOCTPUPOBATH pelllaeMble 33/1a4l HECIIOKHBIMH CXEMaMHU, AUarpaMMaMu, IpyruMu GopmMamu rpapuku u
HUX KOMOMHAILIUAMHU;

yYMEHHE UCIOJB30BaTh U aHAJIM3UPOBATh B Mpollecce y4eOHON U HCCIeI0BATENbCKON JEsITebHOCTU
nH(MOPMALIMIO O BJIUSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3siCTBA M TpPAaHCIOpPTAa HA COCTOSIHHE
OKpY’)Karolen NpUpoIHON CPEIbI.

KomMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

YMEHHS 33/1aBaTh BOIPOCHI (B XOJ€ Auayiora U (WiIKM) AUCKYCCUH) IO CYIIECTBY O00CYXIaeMON TEMBI,
(bopMyIUpOBaTh CBOU MPEIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS IPEIOKEHHON 3a1a4u;

YMEHHSI TPEJCTABISATh MOJYYCHHbIE PE3yJAbTaThl IM03HABATEIBHOW JIEATENBHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTAIUI0 pPEe3yJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTa
(J1abopaTopHOTO OMBITA, TAOOPATOPHOM PAOOTHI MO UCCIEAOBAHNUIO CBOMCTB BEIIECTB, yYEOHOTO MTPOEKTA);

yMEHHSI Y4eOHOTO COTPYIJHHYECTBA CO CBEpPCTHUKAMHU B COBMECTHOM TMO3HABATEIbHON W
HCCIIEIOBATENIbCKON JIETEIbHOCTH TPH PEUICHHH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4éra oOLuX
HMHTEPECOB U COTJIACOBAHUS MO3UIMIA (00CYX AeHUs, 0OMEH MHEHUSMH, KMO3TOBBIE IITYPMBD», KOOPIUHALIUS
COBMECTHBIX JICHCTBHI1, OTIpe/ieNieHne KPUTEPUEB MO OIICHKE Ka4eCTBA BHITIOJHEHHON pabOThHI U JpyTHe).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO OMpENeNsITh ILEeNu  JeATENbHOCTH, IJIaHUPOBaTh, OCYILECTBIATH,
KOHTPOJHUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITENBHOCTb, BBIOMpaTh Hauboiee
s deKTUBHBIE CMOCOOBI pelIeHUs] YY4EOHBIX M TMO3HABATEIbHBIX 3a7ad, CAMOCTOSITENBHO COCTaBISATh WIIH
KOPPEKTUPOBATh MPEJIOKEHHBIA alTOPUTM JEHCTBUI MpH BBHINOJHEHUM 3aJaHUi C Y4ETOM MOTyueHUs
HOBBIX 3HaHHUI 00 M3y4aeMbIX 00OBEKTaX — BEIIECTBAX M PEAKIIHMIX, OLIEHUBATH COOTBETCTBHE MOTyUYEHHOTO
pe3ynbTaTa 3asBICHHOW IIENIM, YMEHHE HCIIOJIb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI, MpeAsiaraeéMble B
YCIIOBUH 3aJJaHUN.

MHNPEIMETHBIE PE3YJIbTATBI



B cocraBe mpeaMETHBIX pe3yabTaTOB MO OCBOCHHIO OO0S3aTENBHOTO COJCpPXKAHUS, YCTAHOBJICHHOTO
TaHHOU (enepanbHOl pabouell MporpaMMoi, BBIICISIOT: OCBOCHHBIC OOYYAIONIMMICS HAyYHBIC 3HAHUS,
YMEHHS ¥ CIOCOOBI NeWCTBUM, crienuduyueckue s MpeAMETHON obmacTu «XUMUs», BUABI JCSTEIbHOCTH

10 TOJYYEHUI0 HOBOIO 3HAHUS, €0 MHTEpHpETalH, NpeoOpa3oBaHUI0 U INPUMEHEHHMIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYAIHSIX.

K konmy oOydenus B 8 kJjacce mpeaMeTHBIC Pe3yabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)XaTb
c(OPMHUPOBAHHOCTD y O0OYJAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IHOHSITHUHM: aTOM, MOJIEKYJa, XUMHUYECKUH 3JIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BEIECTBO, CMECh (OJHOPOAHASI M HEOJHOPOJHAs), BAaJEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAasi U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJII XHMHUYECKOTO JJIEMEHTa B COCAMHEHHWH, MOJSIPHBIA OO0BEM, OKCHI, KHCIOTa,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULATENBHOCTb, CTENEHb OKHUCICHUS, XUMHUYECKas peaklus,
KJIacCU(UKAIUsl PEaKIUil: peakMu COEAWHEHHUS, PEAKIHH pa3oKEHHUs, peaklUud 3aMelieHUs,
peakuuu 0OMEHa, 9K30- U SHIAOTEPMHUUYECKHE PEaKIUH, TEIUIOBOM 3PQEKT peakiuu, siApo aToMma,
AJIEKTPOHHBINA CJION aToMa, aTOMHasi OpOUTaj b, pajuyc aroMa, XUMUYEcKasl CBs3b, NOJSpHas U
HEMoJIIpHasi KOBAJEHTHAs! CBsA3b, MOHHAs CBS3b, MOH, KaTHMOH, aHHOH, PacTBOpP, MaccoBas JOJIs
BelecTBa (MpOoIeHTHAs! KOHIIEHTPAIIKs) B PaCTBOPE;

WJUTFOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUNU W MPUMEHSTH ITH TOHITHS TIPH
OTIMCAaHUU BEIIECTB U UX MPEBPaICHUN;

UCIO0JIb30BaTh XMMMUYECKYI0 CHMBOJIUKY JJIsi COCTaBlieHHS (OpMya BEIIECTB M YypaBHEHUM
XUMHUYECKUX PEAKIINH;

OTIPEEeNATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTETEHb OKHUCIICHUS
JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, MPUHAIIC)KHOCTh BEIIECTB K OINpeAeIEHHOMY Kiaccy
coemHeHuI no ¢opMyiam, BUA XUMHUECKON CBS3U (KOBAJICHTHAs W MOHHAs) B HEOPraHUYECKUX
COEIMHECHUSX;

packpsiBaTh cMbich [leproanueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPUPOBATh MOHUMAHKUE
MEPUOANYECKON 3aBHUCHUMOCTH CBOMCTB XUMHYECKHMX JJIIEMEHTOB OT HUX IIOJIOKEHUS B
[lepuoanueckoil cucreMe, 3aKOHOB COXPAHEHUsI MAcChl BEILIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHHUs, 3aKOHA ABOTraapo;

OMKCHIBATh M XapakTepu3oBaTh TaOnuuHyo (opmy I[lepuoaumueckoil CHUCTEMBl XUMUYECKHX
AJIEMEHTOB: pa3jMyaTh MOHSITHUS «TJlaBHas noArpynna (A-rpymnmna)» u «nobounas noarpymnna (b-
IpyIa)», Majable U OOJbLINE MEePUOJIbl, COOTHOCUTH 0003HAYEHHUS, KOTOpPbIe UMEIOTCS B TaOnu1e
«Ilepuoguueckass cucrema xuMmuueckux odiemeHtoB J[. WM. MenzaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHS aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB M 3apsn sjapa, oOree
YHCIIO DJIEKTPOHOB M paclpeiesieHUue UX MO IEKTPOHHBIM CII0SM);

KIIACCU(UIIMPOBATh XUMUYECKHE AJIEMEHTHI, HEOPIaHUYECKUE BEIIECTBA, XUMHYECKHE PEaKIIHH
(M0 YKCITy U COCTaBY YYacTBYIOUIUX B PEaKIIUU BEIIECTB, [0 TEIJIOBOMY 3((DeKTy);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMUYECKHE CBOICTBA BEIIECTB PAa3IMYHBIX KIIACCOB,
MOATBEPIK/1asi OMMCAHUE MTPUMEpPaMH MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XMMHUYECKUX
peaKuuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOTO COCTAaBa, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUM B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIISTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XMMUYECKOTO 3JIeMEHTa MO (opMyle COETUHEHHs, MacCOBYIO JIOJIO BeIeCTBa B PacTBOpE,
MPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUECKON peaKIni;

MIPUMEHSATh OCHOBHBIE ONEPALIMH MBICIUTEIBHOU AESITENBHOCTH — aHAIW3 M CUHTE3, CPAaBHEHHE,
000011IeHIe, CUCTEeMATU3AIINIO, KITACCH(PHUKAIUIO, BBISIBICHHE TPUUYUHHO--CIICICTBEHHBIX CBS3CH —



Il U3YYCHHA CBOJCTB BCIICCTB H XHUMHUYCCKHUX peaKum”I, CCTCCTBCHHO-HAYYHBIC MCTO/bL
MO3HAHUA — HAOJIOICHUE, U3MEPEHUE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peaJIbHbIA U MBICIICHHBIH );
CJIeZIOBaTh MpaBWIIAaM TIOJIB30BAHUS XUMHUYECKOW MOCYIOM M 71abOpaTOpHBIM 00OpYIOBaHHEM, a
TAKXXC IIpaBUJIaM 06pa1ueH1/151 C BCHICCTBAMU B COOTBCTCTBHUU C MHCTPYKUOUAMU I10 BBIITOJIHCHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO W COOMpPAHHMIO Ta3000pa3HBIX BEIIECTB
(Bomopoa W KUCIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OMNpPEACIIEHHOW MaccOBOW JoJiel
paCTBOpéHHOFO BCIICCTBA, IUIaHUPOBATbL W HPOBOJUTH XHUMHUCCKHUEC OSKCIICPUMCHTHI 110
pacro3HaBaHUIO pAcTBOPOB WIEJIOYEH M KUCJIOT C IOMOIIBIO HMHAMKATOpPOB  (JIaKMYC,
beHondrasenH, METUIOPAHXK U APYTHE).

K xonHuy oOyueHuss B 9 kJiacce mpeaMETHbIE PE3ynbTaThl HAa 0a30BOM YPOBHE JOJIKHBI OTPa’KaTh
c(OPMHUPOBAHHOCTD y O0OYJAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX IMOHATHH: XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKYIa,
HOH,  KaTHOH, AHWOH,  TMPOCTOE  BEIIECTBO, CIIOKHO€  BEIIECTBO,  BaJICHTHOCTD,
3IEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMHUYECKAs pEeaKUusl, XUMHYECKas CBS3b,
Ter10BOM 3 (HEeKT peakiuu, MOJb, MOJIPHBIN 00BEM, PacTBOP, IIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANIEKTPOJIUTAYECKAS JIUCCOLMAIMS, PpEaKIHM HMOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOpAaTUMbBIEC PEAKIINU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHBIE PEAKIINH,
OKUCITUTEh, BOCCTAHOBUTEIh, OKHUCIEHHWE W BOCCTAHOBJICHHE, aJJIOTPOMHs, aM(pOTEPHOCTH,
XUMUYECKas CBsI3b (KOBAJICHTHAs, HOHHAS, METAJUTMYECKas ), KPUCTALTHYECKAs PEIIETKA, KOPPO3HS
METaJUIOB, CIUJIaBbl, CKOPOCTh XUMUYECKOW PEaKIMK, MPEAETbHO JonmycTuMas KoHentpanus [1IK
BCIIIECTBA;

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUUYECKUX MOHATUH U MPUMEHSATH 3TH MOHSTHUS MPHU
OTMCAHMU BEIIECTB U UX MPEBPAIICHUN;

HCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUJIsi COCTaBJieHHs (OpMyn BEImIeCTB W ypaBHEHUM
XUMHUYECKUX PEAKIINH;

ONPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX 3JJIEMEHTOB B COCIMHEHUAX
Pa3IMYHOTO COCTaBa, MPUHANICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCIUHEHUW TI0
dbopmynam, BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs) B HEOPTAaHHMYECKUX
COCIMHCHUSX, 3apsj] MOHA 10 XHMHUYECKOW (opMmylie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUM KPUCTAIIMYECKON pEeIIETKH KOHKPETHOIO BEIIECTBRA;
packpsiBaTh cmbici [lepuonunueckoro 3akona [[. WM. MeHneneeBa W JEMOHCTPUPOBATH €ro
MMOHMMAaHME: OIMCHIBATh M XapaKTepu3oBaTh TabmuuHyio (opmy Ilepuomndeckoit cuctemsl
XUMHUYECKUX 3JIEMEHTOB: pa3jMyaTh MOHATHS «JIaBHas moxarpymnmna (A-rpymnma)» ¥ «moOodHas
noarpynna (b-rpymma)», maneie W OOJbIIME MEPHOIbI, COOTHOCHUTH OOO3HAYEHHUsS, KOTOPHIE
HMEIOTCS. B TIEPUOJMYCCKOM TaONHIe, C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB M 3aps sjipa, o0Iee Yucio JIEKTPOHOB U pacipeie/ieHue UX 110
ANIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH B IIpeiesax MaJlbIX IEPUOA0B U IVIABHBIX MOATPYII C YUYETOM CTPOEHHUS UX aTOMOB;
KIIACCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE PEaKlnuu
(M0 YMCIly ¥ COCTaBY yYacCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIUIOBOMY 3 (eKTy, o H3MEHEHUIO
CTETEHEN OKUCIICHUSI XUMUUECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIMME U cHenu(UYECKUe XUMUYECKHE CBOMCTBA MPOCTBIX H
CJIO’KHBIX BEIIECTB, MOATBEPXKIAs ONKMCAHUE NMPUMEPAMU MOJEKYISAPHBIX U MOHHBIX YpPaBHEHUH
COOTBETCTBYIOLIMX XUMUYECKUX PEAKLINM;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTAYECKON TUCCOLMALMU KUCIOT, IIEJI0YEH U COJIEH, TIOJIHBIE U
COKpaIEHHBIE YpaBHEHHsI PEakIuii MOHHOrO OoOMEHa, YpaBHEHHUsS pPEaKIHid, TOJITBEPKIAIOIINX
CYILIECTBOBAHME FEHETUYECKOM CBSI3U MEXKIY BEIIECTBAMM PA3JIMYHbIX KIACCOB;



PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEACTBOM COCTaBIICHUS
3NIEKTPOHHOTO OajlaHCa 3TUX PeaKIUi;

IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHMS, BO3MOXHOCTH MPOTEKAHUS
XMMHMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUUCIIATE OTHOCHUTEIBbHYI0 MOJIEKYJSPHYI0 U MOJISIPHYIO MAacChl BEILECTB, MACCOBYIO JOJIIO
XAMHUYECKOTO 3JIEMEHTa 10 (OpMyle COEAMHEHHS, MAacCOBYIO JOJII0 BEIIECTBA B PACTBOPE,
IIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKON PEaKIUH;

coOIoIaTh MpaBHiIa IOJIb30BAHUS XUMHUYECKOH MOCYJOH M J1a0OpaTOpHBIM 00OpYyZOBaHHEM, a
TaKKe IpaBwiia oOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYYECHUIO W COOMpAHHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

MPOBOJUTH  pPEaKIMH, MOJATBEP)KJIAIONINE KAuyeCTBEHHBIM COCTaB  pa3MYHBIX  BEIIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJIOpHA-, OpoMuA-, MOauA-, KapOoHaT-, (ocdar-, cuIMKaTt-,
cynbdaT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX PaCTBOpPaX HEOPraHMYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE ONEpAllMU MbICIUTEIbHON NEATENbHOCTH — QHAINW3 U CHHTE3, CPaBHEHUE,
000011eHNe, CHCTEMAaTU3alluI0, BBISBICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€M — S W3YydeHUs
CBOMCTB BELIECTB M XUMUYECKHX pEaKIHi, eCTeCTBEHHO-HAy4YHbIE METOIbI
HabII0IeHNe, U3MEPEHNE, MOJICIMPOBaHNE, SKCIEPUMEHT (pealbHbI U MBICIICHHBIH).

IIO3HAHUA —

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
N HanMenoBamme Kosn4yecTBo 4yacoB DJIeKTPOHHBbIE
(ungposbie)
n/ pa3jieioB U TeM Bcecer | Kourtposbusl | IlpakTuyecku
oOpa3oBaTe/ibHbIE
n NporpamMmbl 0 € padoThI e padoThI
pecypchbl
Pasznen 1. IlepBoHayaibHble XUMHYECKHE TIOHATHUS
XuUMUs — BaKHas
0
Zcf:(f:;omaﬂm u Bubnuorexa LIOK
1.1 . 5 2 https://m.edsoo.ru/7f41837
MPaKTUYECKOU c
NEeSATETbHOCTH -
YeJIoBeKa
BemecTtBa n bubmuoreka [JOK
1.2 XHUMHYCCKUE 15 1 https://m.edsoo.ru/7f41837
peakuu C
Hroro no paszneny 20
Pa3nes 2. Baxxneiimme npeAcTaBUTEeIN HEOPraHUYECKUX BelleCTB
Bosnyx. Kucnopon. bubnuoreka [JOK
2.1 [Tonstue 06 6 https://m.edsoo.ru/7f41837
OKCHIaX c
Boono [loHsmie bubmuoreka [JOK
2.2 HOPOX. 8 1 https://m.edso0.ru/7f41837
0 KHCIIOTaX U COJSIX c
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Bona. PactBopsi. bubnuorexa [JOK
2.3 [Tonstue 06 5 1 1 https://m.edsoo0.ru/7f41837
OCHOBAHHSX c
OCHOBHBIE KJIacChI bu6mmoreka [{OK
24 HEOPraHU4eCKuX 11 1 1 https://m.edsoo0.ru/7f41837
COCTMHEHUH [
Wroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux jiementon /1. U.

MengeneeBa. CTpOCHI/Ie aToMOB. XMMH4YecKas cBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHBIE peakuuu

[Tepuonnueckuii
3aKOH U
IT
C;f;z;;ﬂqecmg bu6moteka [IOK
3.1 7 https://m.edsoo.ru/7f41837
XUMHUYCCKUX c
anemenTtoB /1. W. -
Mennene-eBa.
Crpoenue atoma
ﬁ::;‘f;:;;?m' Bu6miorexa [JOK
3.2 8 1 https://m.edsoo.ru/7f41837
BOCCTAHOBUTCIIbBHBI e
€ peakuuu -
bu6mmoreka [IOK
Hroro no pasznmeny 15 https://m.edsoo.ru/7f41837
c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837
c
OBILEE KOJIMYECTBO
YACOB I10 68 4 5
[TPOTPAMME
9 KIIACC
Kosaun4vecTBO 4acoB
HaunmenoBanue
Ne KonTpoJn- JuexkTpoHHbIe (HU(pPOBLIE)
pa3aes 0B U TeM IIpakTuyeckue
n/n Bcero | Hble o0pa3oBaTte/ibHbIE PeCypChl
NPOorpamMmal padoTsI
padoThI

Pa3pnen 1. BemiecTBO U XUMHYeCKHE PeaKIIUU

IToBTOpEeHue n

11 yriayOlieHne 3HaHu! 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/ieioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
19 OcHOBHBIE 4 bubmuoreka [JOK

3aKOHOMCPHOCTHU

https://m.edsoo.ru/7f41a636
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XUMHUYECKUX PEaKLINil

DNEeKTPOIUTHYECKAs
13 AUCCOLMALMS. 8 bubnuorexa [JOK
' XUMHUYECKHE PEaKIIH https://m.edsoo.ru/7f41a636
B pacTBOpax
Hroro no pazneny 17

Pa3nen 2. HemeraJ bl M UX COeAUHEHU S

2.1

OOmas
XapaKTEPUCTUKA
XUMHUYECKUX
aneMeHToB VIIA-
rpynnsl. I'agorenst

bu6mmoreka [{OK
https://m.edso0.ru/7f41a636

2.2

Obmas
XapaKTepuCTHUKa
XUMHNYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa u e€
COCIMHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

2.3

O6mras
XapaKTepUCTHUKa
XUMHYECKUX
aneMeHToB VA-
rpynmnsl. A30T,
dhocdhop u ux
COeIMHEHUS

bu6moreka [IOK
https://m.edso0.ru/7f41a636

2.4

O6mas
XapaKTepUCTHUKa
XUMHYECKUX
aneMeHToB |VA-
rpyIIbl. YTaepoa u
KpPEMHUM U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

Hroro 1o pasaciy

25

Pa3pen 3. Merajiibl 1 UX COeTUHEHUS

31 OO6mme cBoicTBa 4 bubmuoreka [JOK
' METAJLIOB https://m.edso0.ru/7f41a636
3.2 Baxwueiine MeTaIbl 16 bu6mmoreka [JOK
' U UX COCIUHEHNS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20

Pasnen 4. Xumus u oKpy:Kawuas cpe

4.1

BemecTBa n
Marepuaibl B )KU3HU

3

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a63
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yeoBeKa 6
Wroro mo paznmeny 3
bubnuoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOI'PAMME

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1.

2.

YMK «Xumwusi. 8 kiace»
labpuenssa O. C. Xumus. 8 ximacc: yueOHUK s oOmeoOpa3oBaTenbHbix opranuzanuii / O. C.
lMa6puensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsernienue, 2019
labopuensa O. C. Xumusa. Meromudeckoe mocobue st 8 kiacca ydeOHOe TmocoOwme st
obmeoopaszoBatenbHbx opranuzanuii / O. C. I'abpuensn, U. B. Axcénosa, U. I'. OctpoymoB. — M.:
[Ipocsemenue, 2019
laopuensa O. C. Xumusa. COOpHHK 3aJady W yOpaKHEHHH. 8 Kiacc: ydeOHOe MmocoOme st
obureoOpaszoBarenbHbix opranuzanuii/ O. C. I'abpuensn, U. B. Tpuryouak M.: Ilpocsemenue, 2019
laopuensa O. C. Xumus. Terpaap s 1a00paTOPHBIX OMBITOB M MPAKTHIECKUX padoT. 8 Kiacc:
yaeOHoe mocobue st 00meoopazoBaTenbHbIx opranusanuii / C. ['abpuensH, U. B. Axcénosa, . T'.
OctpoymoB. — M.: Ilpoceemnienne, 2019
INabpuensu O. C. Xumus. Pabouas terpans. 8 kinacc: yueOHoe mocobue st 001eo0pa3oBaTeIbHBIX
opranuzarnuii / O. C. I'abpuensn, C. A. Cnagkos, . I'. Octpoymos. — M.: IIpocsemenue, 2019

YMK «Xumus. 9 knace»
INa6puensu O. C. Xumus. 9 kiace : yueOHUK Jy1st o01ieodpazoBarenbHbix opranm3aiuii / 0. C.
Ia6bpmensa, U. I'. Octpoymos, C. A. CnaakoB. — M.: [IpocBemenue, 2019
labpuensa O. C. Xumua. Meroauyeckoe mocobme s 9 kimacca: yded. mocoOue st
obmeoOpazoBaTenbHbx opranuzanuii / O. C. I'abpuensn, . B. Axcénosa, 1. I'. OcTtpoymoB. —
M.: IIpocBeuienue, 2019
laopumenssa O. C. Xummsa. COOpHHMK 3aJad W yopakHeHHH. 9 Kiacc : ydeOHOe mocoOue st
obmeoOpazoBaTenbHbix opranm3anuii/ O. C. I'adbpuensn, U. B. Tpuryouak. M.: IIpocsemnienue,
2019
la6puensa O. C. Xumus. Terpaap s 1a00paTOPHBIX ONBITOB U MPAKTHYECKUX padoT. 9 Kimacc :
yuebHoe rmocobue it o6meodpazoBaTenbubix opranuzanuii /O. C. I'abpuensn, U. B. Axcénona, 1.
I'. OctpoymoB. — M.: IIpocsemienue, 2019
INa6puensau O. C. Xumus. Pabouas TeTpans. 9 kinacc : yaeOHoe mocobdue st
obmreoOpaszoBarensHbix opranuzanuii / O. C. I'abpuensn, C. A. Cnaakos, 1. I'. OctpoymoB.
— M.: IIpocBemenue, 2019

METOJUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HactonpHas kHura yuutens. Xumus. 8 KiL.:
Metonudeckoe mocodue. - M.: [Ipocda, 2021.

2. I'abpuensn O. C., SmykoBa A. B. Tetpaap /Ui 1a00paTOpHBIX OMBITOB U MpakTHUecKuX padot. 8 k. K
yuebnuky O. C. I'abpuensna «Xumus. 8 kiaace». M.: [Ipoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yuebHuky O. C. 'abpuensna «Xumus». 8 xiacc / O. C.
I"abpuensn. — M. : [Ipoda, 2021. — 100.

4. I'abpuensn, O. C. Meronuueckoe nocobue k yueoHuky O. C. I'abpuensna «Xumus». 9 xkiacc / O. C.
I"abpuensn. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHojornyeckue kapTol kK yaeoHuky O. C. 'abpuensna «Xumus. 8 KJ1acce» : METOIUUECKOe
noco6ue / JI. . Acanoa. — M. : [Ipoca, 2020



https://m.edsoo.ru/7f41a636
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6. Xumus : TexHoJorunyeckue kapTol K yaeouuky O. C. ['abpuensna «Xumus. 9 Kj1acce» : METOIMYECKOe
noco6ue / JI. . AcanoBa. — M. : [Ipocda, 2018

7. Xumus. 8 ki.: KonTpospHbie 1 mpoBepouHbie padoThl K yueOHuky O. C. I'abpuensna «Xumus. 8» / O. C.
I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022. nannsie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.ru IIpeacraBiensr pyOpuKu: COBETH aOUTYPHEHTY, YIUTEIIO XUMHH,
CTPaBOYHUK (04eHb OO0JIbIIas MOA00PKa TAOJIHII U CIIPABOYHBIX MaTEpPHAJIOB), Becesast XUMHUsI, HOBOCTH,
OJIUMITHAJIBI, KYHCTKaMepa (Macca MHTEPECHBIX UCTOPUIECKUX CBEJICHUN ).

2. http://www.hij.ru XKypran «Xumust 1 5KH3Hb» MOHSATHO ¥ 3aHUMATEIHHO PacCKa3bIBaeT 000 BCEM
WHTEPECHOM, YTO TIPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHBI KypHaT «XXUMHUKH U XUMHS», B KOTOPOM
MIPEJCTaBIICHO MHOXKECTBO OIIBITOB 10 XUMHUH, 3aHUMATEIbHON WH(OPMAIINH, TIO3BOJISIONICH YBIIEUb
YUEHHKOB SKCIIEPUMEHTAIFHON YaCThIO MPEIMETA.

4. http://c-books.narod.ru BceBo3moskHas iuTepaTypa 1o XMMHUH.

5. http://www.drofa-ventana.ru M3BecTHOe M31aTeNBLCTBO YueOHOM juTepaTypbl. HOBUHKHM Hay4HO-
MOTMYJISPHBIX ¥ 3aHUMATEIILHBIX KHUT 110 XMMHH.

6. http://1september.ru XypHaut Juis yauTesaed u He TOIbKO. BoJbIioe KoJIM4ecTBO paboT y4EHUKOB, B TOM
YHCIIe U UCCIIEIOBATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJIBHBINA TOPTAI CO CCHUTKAMU Ha
00pa3zoBaTeNIbHbIC CAUTHI 10 XUMHH.

8. www.periodictable.ru COOpHHK cTaTell 0 XHMHUYECKUX AIIEMEHTAX, WIUTIOCTPUPOBAHHBIN SKCIIEPHUMEHTOM.
http://www.chemnet.ru ['azeta «Xumus» u cailt 1uig yunrens «5 uay Ha ypoK XUMHUN

9. http://him.1september.ru Equnas xomnexmus [{OP: TTpeameTHast KOTIEKITUS « X UMD

10. http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbBIE SKCIIEPUMEHTBI: XHMHS.
Komnexuust Poccniickoro o0mieodpazoBarenbHOTO opTajia

11.http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anux6epoBoit

12. http://www alhimik.ru Becepoccuiickast omumMnuaza mKoJbHUKOB TI0 XUMUU

13. http://chem.rusolymp.ru Opraaudeckast XuUMus: HIEKTPOHHBINA YUSOHUK SISl CPETHEN TITKOJIBI

14. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN Y4eOHUK

15. http://www hemi.nsu.ru OTKpBITBIH KOJLICIK: XUAMUS

16 http://www.chemistry.ru /[uctaHIMOHHAS OJIMMITHAAA 110 XUMHH: TEICKOMMYHUKAITMOHHBII
00pa3oBaTeNbHBIN TPOCKT
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