[Tpunoxxenne k OOIT OOO
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MAOY CHI Ne 59 «Ilepcnektuay r. Jlunemnka

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha ypOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHHUs COCTaBjieHa Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0OOpa30BaTEIbHOM MPOrpamMMbl
OCHOBHOTO o0Imero oopazoBanus, npenacraBieHHbix B @I'OC OO0, a Takke Ha OCHOBE
dbenepanpHOil paboued MporpaMMbl BOCHUTAHUS M C y4E€TOM KOHIICHIIUU TPETOaBaHUS
ydeOHOro npeaMeTa «XuMus» B 00pa3oBaTelibHbIX opranuzaiusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu JaéT TpEACTaBICHUE O IENAX, OO0IIel cTpaTeruu oO0ydeHws,
BOCIIUTAHUS U Pa3BUTHS OOYYAIOIIMXCSI CPEJCTBAaMH y4eOHOrO MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE MPEIMETHOE CO/IepKAHUE, MPEyCMATPUBAET paCIIpEIeICHHE ero Mo Kiaccam
U CTPYKTYpUPOBAHME TIO pa3feliaM M TeMaM IMpOrpaMMbl IO XHUMHH, OMNpPEAEsieT
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XAPAKTEPUCTUKU COJCP)KAHUSA, PEKOMEHAYEMYIO
MOCJIEIOBATEIILHOCTh U3YUYEHUS XUMHH C YUYETOM MEXMIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTUKU Y4eOHOTO0 MpoIlecca, BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIUXCs, ONPEEIsIeT
BO3MOXKHOCTU TpeaMeTa ISl peain3aluu TpeOOBaHUW K pe3ysbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTeIbHOM MMpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKke
TpeOOBaHUN K pe3ysbTaTaM OOYy4YeHHUsI XMMHUU Ha YpOBHE IeJied W3y4deHUs MpeaMeTa |
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHOM JE€ATETLHOCTH OO0YYalOUIerocs IO OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMUU CIYKUT OCHOBOM 1Jisi (DOPMHUPOBAHUS MHUPOBO33PEHUS 00YyUaIOMIEerocs,
€ro MPeCTaBICHUI O MaTepUATLHOM €UHCTBE MUPA, BAKHYIO POJIb UTPAIOT PopMUpyEeMbIe
XUMHEH TPEeJCTaBICHUS O B3aUMOIIPEBPAIICHUSIX JHEPTrUU M 00 HBOJIIOIUMU BEIIECTB B
PUPOJIE, O MyTIX PEHICHHS TI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, DSHEPreTUUYCCKOM, THUIIEBOM W DKOJOTHYECKOM Oe30macHOCTH, mpodieM
31paBOOXPAHEHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET peanu3alid BO3MOXXHOCTEH JUIsi caMOpa3BUTUA U (HOPMHPOBAHUS
KyJbTYpBI TUYHOCTH, €€ 0011el U QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJl B (OPMHPOBAHWE MBIIUICHUS © TBOPYECKUX CHOCOOHOCTEM
oOydJarommxcs, HaBBIKOB ux CaMOCTOSITEIbHOM yaeOHOM NEeATEeNbHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIEOBATENbCKUX YMEHUW, HEOOXOAMMBIX KaK B MOBCEIHEBHOMU
KU3HH, TaK U B MPO(HECCUOHAIBHOU IEeSITEIbHOCTH;

3HAKOMHUT CO CHEIU(UKOW HAYYHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBBI IIEITOCTHOTO
B3IJI1a HA €JAWMHCTBO MPUPOABI M UEJIOBEKA, SBISIETCS OTBETCTBEHHBIM JTaloOM B
(GbopMUPOBaHUYU €CTECTBEHHO--HAYYHOU TPaMOTHOCTH 00yYarolnXcs;



crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO--HAYyYHBIM
3HAaHMSIM, K TPHUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE OOpa3oBaHME
o0y4Jaromuxcs.

JlanHble HanpaBiIeHHUs B OOYYEHUH XUMHHM 0OECIIEUNBAIOTCS CHELU(PUKON COAEpIKaHUs
y4eOHOr0 mMpenMeTa, KOTOPBIM SIBISETCA MeNarorMueckd adanTUPOBAHHBIM OTPa’KEHHEM
0a30BOM HayKH XUMHUH Ha OMPEICIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuun Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
0o0y4JarolmUMHCSl CUCTEMBI TEPBOHAYAJBHBIX MOHATHH XUMHUHU, OCHOB HEOPTaHUYECKOU
XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAUYUMbIX OHSATUNA OPTraHUYECKON XUMUHU.

CrpykTypa cofepkaHusi MPOTpaMMbl IO XUMHUU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO
noaxoja kK e€ uzydyenuto. CoaepxaHue CKIAAbIBAETCS U3 CUCTEMBI TOHATUH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE U CUCTEMbl MOHSATUUA O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBbI
CTPYKTYPHO OPTraHU30BaHbI M0 MPUHIUITY MOCIEI0BATEILHOTO PA3BUTHUSI 3HAHUI HA OCHOBE
TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

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

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YY€HUS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTUUECKON AUCCOLMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKU MOJYUYCHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEAOBATEILHO OT OJHOTO YPOBHS K JPYrOMY,
BBIMIONHSSE (QYHKIMH OOBSICHEHHUSI M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEN
IPaKTUYECKOTr0 MPUMEHEHHS U NOJIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHUHU CIHOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHHS O
XUMHUYECKOW COCTABJISIONIEN HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CHCTEMHOM MPHUPOJBI,
LEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM IO3HaHUsA B Hayke. M3yuyeHue
XUMHHU TPOUCXOJUT C MPUBJICYCHUEM 3HAHWNA U3 paHee M3YUCHHBIX yUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Tpu u3ydeHnn XUMUU TPOUCXOAUT (GOPMHUPOBAHUE 3HAHUN OCHOB XMMHUUYECKOW HAayKHU
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUIECKOMN NEATeTbHOCTH YEIOBEKa U Kak
OIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3ajada y4eOHOro MpeaMeTa COCTOUT B
(bopMHUPOBAaHUYN CUCTEMBI XUMUYECKUX 3HAHUN — BaXKHEHIMUX (PaKToOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TOJIOKCHHUH, JOCTYIMHBIX OOOOIICHUI MHPOBO33PEHUYECKOT0 Xapakrepa,
A3bIKa HAYKH, B MPUOOLIEHWH K HAyYHBIM METOJaM MO3HAHUS NPH MU3YYEHUU BEUIECTB U
XAMHYECKUX pEaKui, B (POPMUPOBAHWUM W PaA3BUTHH MO3HABATEIHHBIX YMEHHUH W WX
MPUMEHEHUM B Y4Y€OHO-TIO3HABATENBHOM M y4eOHO-HUCCIENOBATENbCKON NIESITENbHOCTH,
OCBOEHUU IMpaBUJI 0€30MacHOro 0OpalleHusl C BEUECTBAMU B MTOBCEITHEBHOM KU3HH.

[Tpu w3ydeHnn XMMUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BAXKHOE 3HAUCHHE
MpUOOpEN TaKKe 1eJH, Kak:

—  (dopmMupoBaHUWE  HUHTEIJIEKTYyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMo0Opa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEIICHUM, CTIOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIIOLUIUMCS YCIIOBUSIM KU3HH;



— HANpaBJIEHHOCTh OOY4YEHHsS Ha CUCTEMATHYECKOE MPHOOUIEHUE OO0ydYaroumxcs K
CaMOCTOSITEJIbHOM  TO3HABAaTEJIbHOM  JESATENBHOCTH, HAy4YHBIM METOAaM  IO3HAaHUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrnieyeHre yCJIOBUW, CHOCOOCTBYIOUIMX MPHOOPETEHHIO OOYYalOIIMMHUCS ONbITa
pa3Hoo0pa3HOM JNeATENbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIIUI ), UMEIOLIMX YHUBEPCATIbHOE 3HAUCHHE JIJISl Pa3IMYHbIX BUJIOB J€ATEIbHOCTH;

— dopmupoBanue oOmeld GyHKIIMOHATLHON M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B
TOM YHCJI€ YMEHUH OOBSCHATh W OLEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA, HCIOJIb3Ys
3HAHMS U OIBIT, MOJYYCHHbIE NPU U3YUCHUH XUMUH, IPUMEHATh UX IPU PELICHUU NpodsieM
B MTOBCEHEBHOM JKU3HU U TPYJI0BOM JESATENBHOCTH;

— (¢dopmupoBaHue y OOy4YalOIIMXCA TYMaHHUCTUYECKUX OTHOILICHUN, TOHUMAaHHUS
LEHHOCTU XUMHUYECKUX 3HAHUH ISl BBIPAOOTKHU SKOJOTHYECKHU 11eJ1IeCO00pa3HOro NOBEACHUS
B OBITY U TPYAOBOM JEATEIBHOCTH B LIETSAX COXPAHEHUsS CBOETO 3/I0POBbSI U OKPY>KaloIIeH
OPUPOJHOMN CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPONIIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUS OOIICYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WISl U HAMPABIEHHOCTH JTaJbHEHIIIET0 O0YUEeHHUS.

OO611ee 4yncIo YacoB, OTBEAEHHBIX JIJISl U3YUYEHUS! XUMUU HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heziel0), B 9 kiacce —
68 yacoB (2 yaca B HEJICJTIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMuUK B KU3HM 4esiOBEKAa. XUMHS B CUCTEME HayK. lena u
BemiecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrosHue BemiectB. [loHsiTue o
MeTOJlaX Mo3HaHUs B XUMUU. YucThie BenecTBa U cMecu. CriocoObl pa3aeieHus CMECei.

ATOMBI U MOJEKYJbl. XUMHYECKHE 3JIEMEHThl. CHMBOJBI XUMHUYECKUX DSJIEMEHTOB.
IIpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas ¢Gopmyna. BalleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. (OTHOocuTenbHasgs aTromMHas Macca. OTHOCUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUHU.

KomnuecTBo BemiectBa. Monb. MonsspHast macca. B3auMoOCBsI3b KOJTMYECTBA, MAcChl U
Yucia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérhl mo ¢popMysiaM XUMUUECKUX COCTMHEHUH.

Ou3NYeCKue M XUMHUYECKHUE SIBIICHUS. XHMMUYECKas peakius U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MAacChl BEIIECTB. XHUMHUYECKHe ypaBHeHUs. Kiaccupuxanus XUMHUYECKHX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMEeIIeHHs], OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHN MOCY/0H, MpaBuiIaMu padOThl B 1aOOpATOPUH U TTPUEMAMHU
oOparieHus ¢ 1abopaTopHbIM 000pYJOBaHUEM, U3yUYE€HUE U ONKCaHUE (PU3NYECKUX CBOWCTB
00pa3lioB HEOPraHUYECKUX BEIIECTB, HabOMto/IeHne Ppu3nyeckux (TUIaBIeHHE BOCKA, TasHUE
JIpJa, pacTHUpaHHE caxapa B CTyNKE, KHIIEHUE WM KOHJEHCAIUs BOJAbI) M XUMHUUYECKUX
(ropeHue cBe4M, MPOKAJUBAHUE MEIHOW IMPOBOJOKH, B3aUMOJCHCTBHE Meja C KHCIOTOMN)
ABJICHUN, HAONIOZICHHWE M ONUCAaHWE TPU3HAKOB IMPOTEKAHUS XMMHUYECKUX PEaKIIHii
(paznokeHne caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue
rugpokcuaa meau (ll) mpu HarpeBaHuu, B3aUMOJICUCTBUE Kejie3a C PaCTBOPOM COJIM MEAH
(I1), w3yueHme CcrmocoOOB pas3feciieHHs CMECC: ¢ IOMOINBIO MarHuTa, (UIBTPOBAHHE,
BbIMIApUBAHUE, TUCTWLISALNSA, XpomaTorpadus, MPOBEICHHUE OYMCTKH IMOBAPEHHOW COJIH,
HAOJIIOICHUE ¥ OINHCAHME PEe3YyJIbTATOB MPOBENICHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHMs MacChl, CO3/JaHlE MOJIeNIel MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeilmne npeacTaBUTE/ I HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 31eMEHT U MPOCTOE BEILECTBO.
Haxoxnenue kuciopoma B mpupone, (U3NYECKHUE W XUMUYECKHE CBOMCTBA (peaKiuu
ropenusi). Oxcunpl. Ilpumenenue kucinopoga. CnocoObl TONy4YeHHUsS KHUCIOpoAa B
naboparopuu W npomblluieHHOCTH. KpyroBopor kucimopona B mpupojge. O30H —
aJuIoTponHas MoAU(UKALIKS KUCTOPO/Ia.

TeroBoil 3p(dexT XUMHUYECKON peakluH, TEPMOXUMHUECKUE YPaBHEHHS, HK30- U
SHIAOTEPMHUYECKHE peakiuu. TOIMBO: yrojlb U MeTaH. 3arpsi3HEHUE BO3AYyXa, YCHIICHHE
MapHUKOBOTrO 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonmopon — »snemeHT m mpocrtoe BemecTBO. HaxoxaeHwe Bomopona B HOpUPOJE,
(du3nYecKue U XMMHYECKUE CBOMCTBA, IPUMEHEHHE, CIIOCOObI NostyyeHust. Kucioter u conu.

MossapHblii 00bEM Ta30B. PacuéThl 10 XUMHUYECKUM YPABHEHUSIM.



Qdusnyeckue cBoicTBa BoAbl. Boma kak pacteBopurens. PactBopsl. HacwlieHHbIE U
HEHACHIIIEHHbIE pacTBOPbL. PacTBOpUMOCTH BEMIECTB B BOJe. MaccoBasi J0Jisl BELIECTBA B
pactBope. XUMHUYECKUE CBOKMCTBA BOAbl. OcHOBaHMs. Posib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOAbl B IpUpoOi€. 3arpsA3HEHUE TPUPOAHBIX BOJ. OXpaHa U OYHCTKA
MPUPOIHBIX BOJ.

Knaccuduxanusa Heopranmdeckux coeauHeHuid. Okcupanl. Kiaccuduxanus OKCHIOB:
cojieoOpasyromue (OCHOBHbBIE, KHUCJIOTHbIE, aM(pOTEpHbIE) U  HECOJIeOOpa3yrolIKe.
Homenxkmarypa oxcunoB. PU3HYECKME M XUMHYECKHME CBOWCTBA OKCUIOB. Illomydenue
OKCHJIOB.

OcHoBanus. Knaccudukanust ocHOBaHMM: IMIETOYM W HEPACTBOPUMBIC OCHOBaHMS.
Homenknarypa ocHoBaHui. PU3NUYECKUE U XUMUYECKUE CBOWCTBA OCHOBaHUW. [lomyueHue
OCHOBAaHHM.

Kucnotel. Knaccudukanuss kucnor. Homenknatypa kucior. Ouszudeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan axtuBHocTM MetaimmioB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Conu. Homenknatypa coneii. duzndeckue U XuMuyeckue cBoMcTBa coseid. [lonydenue
coJIel.

I'eneTnueckas CBsI3b MEXKY KJIACCAMHU HEOPTAaHUYECKUX COCMHECHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEACICHUE COJAEpkKaHUs KHCIOpoJa B BO3AyXEe, MOJyYEHHE,
coOupaHue, pacro3HaBaHUE U U3YUEHHE CBOMCTB KUCJIOPO/Ia, HAOIIOJEeHUE B3aUMOACHCTBUS
BEILECTB C KHUCIOPOJOM U YCJIOBHS BO3HUKHOBEHHMS M IPEKPAIICHUS TopeHus (moxkapa),
O3HaKOMJIEHHE C 00pa3laMu OKCHIOB U OIHCAHHUE WX CBOWCTB, MOJIyYeHHE, COOMpaHue,
pacno3HaBaHWE W U3YYEHHE CBOWCTB BOJOpoja (rOpeHue), B3aUMOICHCTBUE BOAOPOJA C
okcusoM Menu (11) (BO3MOKHO HCIIOIB30BaHUE BUACOMATEPHAIOB), HAOMIOACHHE 00Pa3IloB
BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHWE OCOOCHHOCTEW pPACTBOPEHHMS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONMPEAECITEHHON MACCOBOM JOJIEN
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJABI C METa/NIaMH (HATPUEM M KaJbLIHUEM)
(BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB), UCCIEIOBAaHUE OO0Pa3l0OB HEOPTaHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE N3MEHEHHSI OKPACKH WHIUKATOPOB B pacTBOpax
KHCJIOT W IIesioudei, m3ydeHue B3aumojeictBusi okcuaa meau (ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C METaJulaMH, PEAKUMN HEUTpAIM3aluM, IOJy4eHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHCHHE OJHOIO MeETajUla JPYrMM M3 pacTBOpa COJM, pEIICHUE
AKCIIEpPUMEHTAJIBHBIX 3a7a4 0 TeMe «BakHenme Ki1acchl HEOPraHUYECKUX COCTMHEHHI.

IHepuoanueckuii 3axkoH u Ilepuoanyeckas cucrema xumudeckux jaemenTos /1. H.
Memnpaeneena. Crtpoenue aTOMOB. Xumnueckast CBA3b. OKHCINTETBHO-
BOCCTAHOBHUTEJ/IbHBIC PEAKIUHN

[lepBbie TOMBITKM KIaCCHU(PUKAIMK XUMHYECKHUX d3JIeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJUIbl, TaJOT€Hbl, UHEPTHHIC
rasbl). DJIEMEHTbI, KOTOpbIe 00pa3yroT aM(pOTEPHbIE OKCUIBI U THAPOKCHIBIL.

Ilepuonnuecknit 3akoH. llepuognueckas cucrema xumuyeckux snemeHtoB J[. W
MenneneeBa. Koporkonepuonnas u JiauHHonepuoaHas (opmel [lepuonndeckoil cucTemsl



xumnyeckux snemeHtoB J[. M. Menneneesa. Ilepuonbl u rpynmbl. OUHMYECKAN CMBICIT
MOPSAIKOBOIO HOMEPA, HOMEPOB NEPUOJIAa U TPYMIIBI AIIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX suep. HM3orombl. Onexktponsl. CTpoeHHE
AIEKTPOHHBIX 000JI04eK aTOMOB mepBbiX 20 xumuuyeckux saeMeHToB [lepuoauueckoit
cuctemsl JI. 1. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO JIEMEHTA II0 €T0 IMOJI0KEHUIO
B [Iepuoguyeckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTM  M3MEHEHUA  pajdyca  aTOMOB  XMMHYECKMX  AJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOAaM.

3nauenue llepmoamueckoro 3akoHa u llepmogmyeckoil CUCTEMBI XHUMHUYECKHUX
3JIEMEHTOB IS pa3BUTHUS HAyKU U npakTuku. /. 1. MenneneeB — yu€HbIN U rpakIaHUH.

Xumuueckass  cBsi3b.  KoBajieHTHass ~ (@mOJjsipHass W HEMOJsApHAsi)  CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenbp okucneHusi. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iponeccsl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCITUTEIN U BOCCTAHOBUTEIM.

Xumuueckuit IKCnepumenm:

u3ydyeHre oOpasloB BELIECTB METAJJIOB U HEMETANIOB, B3aMMOJACHCTBUE THIPOKCHIA
[IMHKA C pacCTBOpPaMU KUCJIOT U IEJI0YEN, MPOBEAECHUE OMBITOB, UIUTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuuii  (TopeHue,  peakiuu  pasJIoKEHHUs,
COCIMHEHHS ).

Mesrcnpeomemmnuwie ceaszu

Peanuzanusa MeXNpeOMETHBIX CBSi3eél MpU M3y4YeHMH XUMHUM B 8§  Kjacce
OCYIIECTBIISIETCS] YepPE3 MCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHITHH, TaK U
MOHATHUM, SABJISAIOIIUXCS CUCTEMHBIMU ISl OTHAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYyYHOI'O
LMKJIA.

OO0mue ecTeCcTBEHHO--HaY4YHbIC MOHATHS: HAy4YHBIM (DaKT, TUMOTE3a, TEOPUS, 3aKOH,
aHanM3, CHUHTE3, KiIaccu(ukanus, TMEepUOANYHOCTh, HAOIOJIEHUe, OSKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

@dusuka: marepus, aTroM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIWJ, W30TOIIBI,
PaANOaKTHBHOCTh, MOJIEKYJA, DJECKTPUUYECKUN 3apsl, BEUIECTBO, TE€NIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, ra3, GU3NUeCKUe BETUYNHBI, €IMHUIIBI U3MEPEHHS, KOCMOC, TIAHETHI,
3BE3161, CoHIIE.

buonorus: horocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtuapocdepa, MUHEpAIbl, TOPHBIE TOPOMBI, IMOJIE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemrecTBo U XUMH4YeCKasi peaKus

[Tepuonnueckuit 3akoH. Ilepumogmueckas cucrema xumudeckux saemeHtoB J[. H.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMH CBOWCTB XUMHYECKHUX
3JIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, KUIbIUSI U UX COCIMHECHUNW B COOTBETCTBUH C
MOJIOKEHUEM BJIEMEHTOB B [leproIMYecKoi CUCTEME U CTPOCHUEM UX aTOMOB.



Ctpoenue BemiecTBa: BUAbI XUMHUYECKOW CBS3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTbh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUYECKOU PEIIETKU M BHUAA XUMHUYECKOMU
CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XMMHUYECKHUE CBOWCTBA
BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCIMHEHUM, TeHETUYECKas
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKMX peakuid MO pa3IMuyHbIM TpuU3HaKaMm (M0 YHUCIy U
COCTaBY YyYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo U3MEHEHHUIO
CTEMEHEeW OKHUCJICHUS XHUMHYECKHX DJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTaau3aTopa). IK30- U SHJIOTEPMUUYECKHUE PEAKIIUHU, TEPMOXUMUUECKUE YPABHEHUS.

[TonsiTue o ckopocTn xuMUUeckor peakiuu. [loHsTHe 06 0OpPATUMBIX U HEOOPATUMBIX
XUMUYECKHX peakuuax. [IoHATHE O TOMOT€HHBIX U TeTepOreHHbIX peakuusx. [loHstue o
katanuse. [loHATHE O XMMHUYECKOM paBHOBECHMU. DaKTOpbI, BIUSIONIME HA CKOPOCTH
XUMUYECKOW PEAKIINU U MOJ0KEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENIPHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, DJICKTPOHHBIA OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEJILHOM pEeaKIuu. CocraBieHue ypaBHEHUM OKUCJIMTEIBHO--
BOCCTAHOBHUTEIIBHBIX PEAKIIMI C UCIIOJIH30BAaHUEM METO/1a SJIEKTPOHHOTO OajaHca.

Teopusi DJIEKTPOIUTUYUECKOW AUCCOUMALMU. DJICKTPOIUTHI U HEDJIECKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M IMCCOIMAIIMN BEIIECTB C PA3JIMYHBIMU BUJIAMU XUMUYECKOU
cBsi3u. Crenenp Aucconnanuu. CUIIbHbBIE U CIa0bIe JIEKTPOJIUTHI.

Peakiuu monHoro oomMeHa. Y cioBHs IPOTEKaHUS PeaKIMil MOHHOTO 0OMEHa, MOJIHbIE U
COKpalIEHHbIE HOHHBIE YpaBHEHUs peakunil. CBONCTBA KHCIIOT, OCHOBAHUI U COJIEHN B CBETE
npecTaBieHui 00 3JIEKTPOTUTHYECKON Aucconnanuu. KadecTBeHHbIE peaklid Ha HOHBI.
[ToHsATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE C MOJEIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHMYECKUX BEIIECTB —
METaJUIOB W HeMeTa/uioB (rpadura W amMasza), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHUA),
UCCJIEOBAaHNE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEAKIMU OT BO3ACHCTBUS PA3TUUYHBIX
(dakTopoB, HCClIENOBAaHWE  AJIEKTPONPOBOJAHOCTA  PACTBOPOB  BEIIECTB,  Ipoliecca
TUCCOLMALMKA KUCIOT, IIEJ0oYel U cojied (BO3MOKHO HCIIOJIB30BAHUE BUIEO MATEPHUAJIOB),
MPOBEJICHUE OMBITOB, WJUTIOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PEaKIUii MOHHOTO OOMeHa
(ob6pa3oBanue ocanka, BbIIETIEHUE Ta3a, 00pa30BaHUE BOJbI), OMBITOB, WITIOCTPUPYIOIIUX
MIPUMEPBI  OKUCIUTENbHO-BOCCTAHOBUTEIBbHBIX pPEAKIUNA (TOpEHUE, PEaKlUHUH Pa3JIOKEHUs,
COCIMHEHUSA), pACIO3HABAHUE HEOPraHMYECKHUX BEIIECTB C TMOMOIIbI KayeCTBEHHBIX
pEaKUnii Ha MOHBI, PEIICHHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTrasyibl 4 MX COeAMHEHUS

OO6mrast xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
crenieHn okucienus. CTpoeHne n (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKHUE CBOWCTBA Ha MpUMeEpEe XJiopa (B3aUMOJIEUCTBUE C METaJUIaMH, HEMETaJlllaMH,
uienoyamu).  XjaopoBojopod. ConsiHash KUCIOTa, XUMHUYECKHUE CBOMCTBA, IMOJYy4YEHHUE,
npuMeHeHne. JlecTBue XJjiopa M XJIOPOBOAOPOJA HA OpPraHW3M 4YesoBeKa. BakHewiine
XJIOPUJIBI U KX HAXOXKJICHUE B IPUPOJIE.



O6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u GU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpoAa W cepbl. AJIOTPONHBIE MOJAM(PUKALKUUA KHUCIOPOAAa M Cepbl. XHMHUYECKHE
cBoicTBa cepbl. CepoBOIOPOJ, CTpoeHUE, (PU3UUecKue U XUMUYecKue cBoMcTBa. OKCHIbBI
Cephl KaK TMPEJCTaBUTEIM KHUCIOTHBIX OKCUAoB. CepHasi KucloTa, (Q(U3HMYECKUE U
XUMHYECKUE CBOWCTBa (0OlIMEe Kak MpeACTaBUTEN Kiacca KUCIOT U Clenu(uuecKue).
XUMHUYECKHE peakliH, JIeKallue B OCHOBE MPOMBIIIEHHOIO CIoco0a MOJy4YeHUs CEepHOU
kucioThl. [Ipumenenue cepHoit kucioTbl. Colii CEpHOM KUCIOTHI, KAUECTBEHHAsI PeaKkius Ha
cynabdar-uoH. Haxoxxnenue cepsl U €€ coeMHEHU B npupoje. XUMUYECKOE 3arpsi3HEHHE
OKpY’Karolel cpesibl COCAMHEHUSMHU Cepbl (KHCIOTHBIE OXIH, 3arpsS3HEHUE BO3ayXa U
BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAILICHHUS.

O6mast xapaktepuctuka 31emMeHToB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapaKTEepHbIE CTEMEHU OKHUCIEHHUS. A30T, pacnpocTpaHeHUE B TpUpoje, (HU3NYECKHE U
XUMUYecKre cBoicTBa. KpyroBopoT aszora B mpupone. AMMHUAK, €ro (Qu3nueckue Hu
XUMHUYECKHE CBOMCTBA, ToyiydeHHe W TpuMeHeHne. Coin aMMOHMS, MX (U3UYECKHE H
XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha MOHBI aMMOHUS. A30THas
KHCTI0Ta, €€ moiayyeHue, Gu3nueckrue U XMMHUECKHe CBOMCTBa (00IIMe Kak MpeCTaBUTENsS
KJ1acca KUCIIOT U crienuduueckue). Micnonb3oBaHUE HUTPATOB U COJIEM aMMOHHS B KAUECTBE
MUHEpAJIBHBIX yn00peHui. XUMUYECKOe 3arps3HEHUE OKPYXKAIOIICH Cpeabl COCTMHECHUSIMHU
azota (KUCJOTHBIE JOXIHW, 3arps3HEHHE BO31yXa, MOuBbl U BonoEMOB). Docdop,
aloTponHeie  Momudukanuu Qocdopa, Guznyeckue W XUMHUUECKHe cBoWcTBa. OKcua
docdhopa (V) u docdopnas kucnora, puU3HMUECKHe U XUMUUECKHUE CBOMCTBA, MOJIyUCHUE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIBHBIX yI0OPEHUI.

O6mas xapakrepuctuka memMeHToB IV A-rpynmbel. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble  CTENIEHHM  OKHUCJIEHHs.  YTJEpoJ,  aJIOTPONHBIE  MOAN(HUKAIINH,
pacnpocTpaHeHre B mpuponae, (QPuU3MUECKHe U XUMHUYECKHe CBOMCTBa. AncopOms.
Kpyrosopor yriepoga B mpupone. Okcuubl yriiepona, ux (uamdeckue M XUMHUYECKHE
CBOICTBa, JECUCTBHE HA YKUBbIE OPTaHU3MBI, MOJYYCHHE U MPUMEHEHHUE. DKOJIOTUYECKUE
npoOsieMbl, CBs3aHHBIE ¢ okcuaoMm yriaepoga (IV), rumore3a rn06albHOTO TOTEIUICHUS
KJIUMaTta, MapHUKOBBIA 3¢ dexT. YrompHas KucioTa W e€ cond, uX (U3UIECKUe W
XUMUYECKHE CBOMCTBA, MOJydYeHHE W NpuMeHeHue. KauecTBeHHast peakiusi Ha KapOoHaT-
noHsl. Mcronp3oBaHue kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIINIJICHHOCTH W CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKHUX BEIECTBAX KaK O COEAMHEHUAX yIiiepoaa
(MeTaH, 9TaH, STWIEH, alleTWIEH, 3TaHOJ, TJIULEPUH, YKCycHas kuciota). [Ipupomnsbie
HMCTOYHUKHU YTIEBOAOPONOB (Yyrojib, MPUPOAHBIA Ta3, HEPTH), MPOAYKTHI HX MEPEepPadOTKH
(6eH3nH), UX ponb B OBITY W MPOMBINUICHHOCTH. [loHSATHE O OHWOJOTHYECKH Ba)KHBIX
BEIllECTBAaX: Xupax, Oelkax, yrieBoJax — W HUX POJIM B KU3HU 4YesloBeka. MaTepuanbHOe
€MHCTBO OPraHMYECKUX U HEOPraHUUYECKUX COCTUHEHUN.

Kpemnuii, ero ¢usnueckue M XUMUYECKUE CBOWCTBA, MOJY4YEHHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupone. OOmme npexacraBieHus od oxcuae kpemuus (IV) u
KpeMHueBOM kuciaoTe. CWIMKAThl, UX HCMOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.



Baxueiinue ctpouTeabHble MaTepHUallbl: KE€paMHKa, CTEKJIO, IIEMEHT, OCTOH, JKeJIe300€TOH.
[TpoOneMbl 6€30MACHOTO UCIOJIL30BAHUSI CTPOUTENIBHBIX MATEpUAIOB B IOBCEIHEBHOM
KU3HU.

Xumuueckuit IKCnepumenm:

M3yuyeHHUE OOpa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIJOTHI,
MPOBEJICHNE KAUYEeCTBEHHBIX pEakIui Ha XJIOPHUJI-UOHBI W HAONIOJEHHWE NPU3HAKOB HX
MIPOTEKAHMUs, OMBITHI, OTpakaroue (HU3NYECKUEe U XUMUUYECKHE CBOMCTBA TajJOT€HOB U UX
coeIMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPUATIOB), O3HAKOMJIEHHUE C oOpasiamu
XJIOPUJOB (TaJOT€HHUIOB), O3HAKOMJICHHME C o0paslamMu cepbl U €€ COCIUHCHUSIMU
(BO3MOKHO HCIOJIb30BAaHME BHJICOMATEPHAIOB), HAOIIOJEHUE TIporiecca OOyrJIUBaHUs
caxapa IMOJl JI€MCTBUEM KOHLUEHTPUPOBAHHOMW CEPHOM KHUCIOThI, M3YUYCHUE XHUMHUYECKUX
CBOMCTB pa30aBICHHON CEpPHOM KUCIOTHI, TPOBEJACHUE KaueCTBEHHON peakluu Ha Cyiab(ar-
MOH U HaOJI0JICHHE MpHU3HaKa e€ MpOTeKaHus, O3HAaKOMJIeHHE ¢ (PU3UYECKUMHU CBOMCTBaAMU
azora, ¢ochopa M HUX COCIUHEHUN (BO3MOXKHO HCIOJBb30BAHUE BHUIECOMATEPHATIOR),
oOpasnamMu a30THBIX U (ocOopHBIX yIOOpeHUH, MmonydeHue, coOupanue, pacrno3HaBaHue U
U3YyUYCHUE CBOWCTB aMMHakKa, MPOBEJICHUE KAYECTBEHHBIX pEAKIM HAa WMOH aMMOHUS U
dbochar-uoH 1 u3yuyeHue MPU3HAKOB UX MPOTEKAHMS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON
A30THOM KHCJOTBI C MeAblo (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB), H3Yy4YCHUE
MO KPUCTAIUTMYECKUX peImIETOK anmasa, Tpaduta, (QysuiepeHa, 03HAKOMIICHHE C
IIPOIIECCOM aJICOPOIIMU PACTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
NpOTUBOra3a, MoJdy4yeHue, coOMpaHue, paclo3HABaHUE W H3YYEHHE CBOMCTB YIJIEKHCIIOIO
ra3a, IpOBEJEHWE KayeCTBEHHBIX pEaklUil Ha KapOOHAT W CWJIMKAT-UOHBI U HU3Y4YEHUE
IPU3HAKOB MX MPOTEKaHUs, O3HAKOMIICHHE C MPOAYKLIHUEH CUIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHne SKCIEPUMEHTAIBbHBIX 3a/1a4 10 TeMe «BakHellne HeMETAIJIbl U UX COSIUHEHHUS.

MeTaJsibl M UX COeIMHEHUS

OOmast xapakTepuCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIOB Ha OCHOBAaHUU HX
nojoxeHus: B llepuonmyeckor cucreme xumuyeckux snemeHTtoB JI. WM. Mengeneera wu
ctpoeHuss aromMoB. CTpoeHME MeTauioB. Meramauyeckass CBSI3b M METaJIMYECKas
KpUCTAJUIMYECKasi peIIETKA. DIEKTPOXUMHUYECKUIN Psijl HANIPSHKEHUN MeTalioB. OU3nyecKue
U XUMHYECKHE CBOWCTBAa MeTauioB. OOmme crnocoObl momydeHus: meTayoB. [lonartue o
KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTH MX OT KOoppo3uu. CIuiaBsl (CTaib, YyTyH,
TIOpATIOMUHUHN, OpOH3a) U UX IPUMEHEHNE B OBITY ¥ TIPOMBIIIJIEHHOCTH.

[I{esrouHBIE METAIUTIBL: MOJIOKEHUE B llepnoanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
JI. . MeHneneeBa, CTpOEHHME HX aTOMOB, HaxOXJAeHHE B mnpupoje. Duznueckue u
XUMUYECKHE CBOMCTBa (Ha mpuMmepe HaTtpus U Kanus). OKCUIbl M THUAPOKCUILI HATpUSl U
kanus. [[puMeHenne meaoYHbpIX METAIIIOB U UX COCITMHEHUM.

[[lenoyHo3eMenbHBIE METAJUIBI MAarHUd WM KajblUW: MOJIOKeHHEe B llepromamueckoi
cucreme xumuueckux aneMeHToB JI. M. MeHnneneeBa, CTpoeHUE UX aTOMOB, HaXOXJICHHUE B
npupojie. DuU3NYECKHe W XUMHUYECKHE CBOWCTBA MAarHus HW Kajablus. Baxnenmme
COCIMHEHUs Kaiblus (OKCHH, TUIAPOKCU, coiH). JKECTKOCTh BOJABI M CHOCOOBI €€
YCTpaHECHMUSI.



Amromunuii: nonoxenue B llepuogmyeckoil cucreMe XUMHUYECKHUX dieMeHToB /I, .
MeHnpneneeBa, CTpOEHHME aTOMa, HaxoOXJIeHHE B mnpupone. Duznueckue M XUMHUUYECKHUE
CBOICTBa antoMuHUsA. AM(DOTEpHBIE CBOMCTBA OKCHJIa U TUAPOKCHIA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepuomnueckoir cucrteMe XuMHUeCKUX 3iaeMeHToB JI. H.
MeHnpneneeBa, CTpOEHHME aTOMa, HaxoXJIeHHEe B mnpupoaec. Duznyeckue M XUMHUYECKHE
cBoMcTBa kenesza. Oxcuawl, Tuapokcuasl u conu keneza (II) u xenesa (I1I), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuyeckuit IKCnepumenm:

O3HaKOMJIEHHE C 00Opas3llaMd METaNIOB M CIUIaBOB, MX (PU3MYECKUMH CBOMICTBaMHU,
U3y4YEeHHE PE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HUCIIOIb30BaHNUE BUIEOMATEPUATIOB),
O0COOEHHOCTEW B3aMMOJICUCTBHSI OKCHJIAa Kajdblusi M HAaTpusi C BOAOW (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEpUAIOB), HCCIEJOBaHUE CBOMCTB KECTKOM BOABI, Ipoliecca
ropeHus ’keye3a B KUCIOpoAe (BO3MOXKHO HMCIOJB30BaHHE BUAEOMATEPUAIOB), MPU3HAKOB
IPOTEKAaHUsI KAUECTBEHHBIX PEaKUMi HA MOHBI: MAarHus, KalblUs, aJIFOMUHUS, [INHKA, KeIe3a
(IT) u xenesza (III), mequ (II), HaGmrogeHre U oNMMCaHUE MPOLECCOB OKPAIMBAHUS TJIAMEHU
MOHAMM HATpHsl, Kaluig U KaublUsd (BO3MOXHO HCIOJb30BAaHUE BHUICOMATEPUATIOB),
UcclieloBaHne aM(OTEpHBIX CBOMCTB THAPOKCHUIA ATIOMUHHMS M THUIPOKCHAA IIMHKA,
pelIeHre SKCIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BakHelllne METaIIbl U UX COCTMHEHUSD).

XuMHS U OKpPY:KaLIasi cpeaa

BemectBa u wmaTepuansl B I[OBCEIHEBHOM JKW3HM 4eJoBeKa. be3omacHoe
UCIIOJIb30BaHME BEIIECTB M XUMUUYECKUX peakuuid B ObITy. [lepBas moMoIs Npyu XUMUYECKUX
0’KOTrax M OTPABIICHUSIX.

XUMHUYECKOe  3arpsi3HEHHE  OKpyKawomiedl  cpenbl  (NpeAesbHas — JIOMycTUMAas
KOHIEHTpalus BemiecTs, aanee — [1JIK). Poxs xumuu B perieHuu 3K0JI0rM4ecKuX mpooieM.

Xumuueckuit IKCnepumenm:

U3ydeHre OoOpas3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, TOJMMEPHBIE
MaTepuabl).

Mescnpeomemmunie ceasu

Peanuzanusa MeXNpeOMETHBIX CBSI3€l MpU M3y4YeHMH XUMHUU B 9  Kiacce
OCYILIECTBIISIETCS] Ye€pe3 HCIOJb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHSATHH, TaK U
IIOHATHHN, SIBIAIOIIMXCS CUCTEMHBIMHU Ul OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAy4HOI'O
LHKJIA.

OO1ue ecTecCTBEHHO-HAay4YHbIC IOHATHUS: HAy4dHBIM (akT, TUmores3a, 3aKOH, Teopus,
aHanu3, CHHTe3, Kiaccuukamus, MEepUOJUYHOCTb, HAONIOJEHUE, SKCIEPUMEHT,
MOJIETTUPOBaHNE, HW3MEpPEHUE, MOJeNb, SBJICHHE, NApPHUKOBBIM 3(QeKT, TexHoIorus,
MaTepualbl.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWZ, H3O0TOIIHI,
PagOaKTUBHOCTb, MOJIEKYJa, DJEKTPUUYECKUU 3apsll, INPOBOAHUKH, IIOJYIPOBOJHUKH,
TURJIEKTPUKH, (DOTOIJIEMEHT, BELECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3,
pacTBOp, PAcCTBOPUMOCTh, KPUCTANIMYECKAs] PEIIETKA, CIUIaBbl, (PU3NUYECKHE BEJIUYMHBI,
€IUHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE311bI, COoHIIE.



buonorusi: orocunTes, npixanue, Ouocdepa, 3KoCUCTEMa, MUHEPATIbHBIE YI100peHus,
MUKPO3JIEMEHTBI, MaKPO3JIEMEHThI, TUTATEIbHBIE BEILIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpPANbl, TOPHBIC TOPOABI, TOJIE3HBIC
HCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJBbTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MPOTrpaMMbl OCHOBHOI'O 0OIEero oOpa3oBaHUs
JOCTUTAIOTCS B XoAe¢ OOydeHusT XUMHUM B E€IWHCTBE Y4YeOHOM U BOCIHUTATEIbHOU
NEATeIbHOCTH B COOTBETCTBUM C TPATULIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMH U
JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU, MPUHITHIMU B OOIECTBE MpaBWIAMU M HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIECCaM CaMOTO3HAHUSI, CAMOPA3BUTHUSI U COLMANM3AIUN
00y4Jaromuxcs.

JIM4HOCTHBIE PE3yIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE ONBITA ICATEIHLHOCTH Ha €€
OCHOBE, B TOM YMCJIE B YACTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAy4YHOMY HACJICIUIO, TTOHUMAHHS 3HAYCHUS XUMHYECKON HAayKH B JKU3HU COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTH BIIJIETh IOCTOBEPHON HMH(POpMAITUEH O TIEPEAOBBIX JTOCTIKCHUSAX U
OTKPBITHSIX MUPOBOM M OTEUECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOWCTBE MUpa U 0OIIECTBRA;

2) rpakIaHCKOr0 BOCIIUTAHUS:

IPEACTaBICHUS O COIHMAIBHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX OTHOIICHUHN B
KOJUICKTUBE, = KOMMYHHMKATHUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIeIOBATENIbCKOM, TBOPUYECKONW WM APYTHMX BHIAX ACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW ACSATEILHOCTH IPH BBIMOTHEHUHM YYEeOHBIX, MMO3HABATEIbHBIX
3a/1a4, BBITIOJIHEHUHW XUMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUM YYEOHBIX TPOECKTOB,
CTpEeMJICHUST K B3aMMOIIOHMMAHHUIO M B3aWMOIIOMOIIM B TIpoOIlecce DITOM ydeOHOH
NESATeIbHOCTH, TOTOBHOCTH OIICHHMBATh CBOE IMOBEJCHUE W IMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI TIOCIICICTBUHN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XHMHYECKOM peakIiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONIME OCHOBY JJIs
MMOHUMAHMS CYIIHOCTH HAy4YHOM KapTUHBI MHpa, NPEeACTaBiICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS TPUPOJBI, B3aUMOCBA3AX YEJIOBEKAa C MPUPOJTHONU CPENOH, O
POJIM XMMUHM B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABAaTEIbHBIC MOTHBBI, HANpPABJICHHBIC HA TOJYyYCHHE HOBBIX 3HAHUM IO XUMUH,
HEOOXOIUMBIE Il OOBSCHCHHMS HAONIOAAEeMBIX TPOIIECCOB M SBIICHHMM, TO3HABATCIHHOM,
MH(POPMAIIMOHHOM M YWTATEJIbCKON KYJIbTYpPHl, B TOM YHCJIC HABBIKOB CaMOCTOSTEIIBHOU
paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypoM, JOCTYMHBIMHU TEXHUYECKUMHU
cpeacTBaMu HHGOPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpeC K O0OYYEHUIO W MO3HAHMIO, JTI0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHMIO, TPOCKTHOM M MCCIEI0BATEIBCKON JEATEIbHOCTH, K OCO3HAaHHOMY
BBHIOOPY HAIPABJICHHOCTH M YPOBHS 00Yy4YCHUSI B JalIbHEHIIIEM;



4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH HU3HHU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3J0pOBbIA 00pa3 >KU3HU, OCO3HAHUE MOCJIECACTBUNA W HEMPUSTHUE BPEIHBIX
MPUBBIUEK (YHOTPEOICHHS aJIKOroJisl, HAPKOTHKOB, KYpPEHHsI), HEOOXOIUMOCTU COOJIIOICHUS
MpaBuil OE30MaCHOCTU MPHU OOpaIleHUH C XUMUUYECKUMHU BEIlECTBAMU B OBITY U peabHOMU
KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpeC K NPaKTUUYECKOMY H3Y4YeHUIO Tpodeccuili W Tpyaa pa3iaudHOro poja,
yBOXEHUE K TPYyAYy U pe3yjbTaTaM TPYAOBOM MEATEIbHOCTH, B TOM YKCJIE Ha OCHOBE
NPUMEHEHHS] TPEIMETHBIX 3HAHUM 110 XHWMHH, OCO3HAHHBIM BHIOOP WHIWBHUAYaJIbHOU
TPAEKTOPUU TIPOJIOTIKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M IMOTPEOHOCTEH, ycHemHoi mnpodeccroHanbHON
NEATeIbHOCTH W Pa3BUTUS HEOOXOAUMBIX YMEHUM, TOTOBHOCTH aJanTHUPOBATHCS B
npodeccuoHaIbHOM cpejie;

6) 7K0JI0rH4eCKOro BOCIIUTAHHUS:

9KOJIOTUYECKHU IIeJIeCOO0pa3HOe OTHOIICHUE K MPUPOJAEC KaK HCTOYHUKY JKM3HHU Ha
3emiie, OCHOBE €€ CYIIEeCTBOBaHUS, TOHUMAaHKUE IIEHHOCTH 3JJOPOBOT0O U Oe3omacHoro odpasa
KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3UUECKOMY U TCHUXUUYECKOMY
3J10pOBbIO, OCO3HAHKE IIEHHOCTHU COOJIIOJIEHHsI MPaBUiI 0€30MacHOro MOBEAeHUs Ipu padboTe
C BEILECTBAMHU, a TAK)KE B CUTYAILUAX, YTPOKAIOUIUX 300POBBIO U KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUA, MOJIy4aeMble MPHU U3YyUYEHUU XUMHH, ISl PEIICHUS
3a/a4, CBSI3@HHBIX C OKpYXKAlOWlEed NPUPOJHON Cpenoil, AJisi TOBBINIEHUS YPOBHSA
HKOJIOTUYECKON KYJIbTYPhl, OCO3HAHUS TJIOOAIBHOTO XapaKkTepa IKOJIOTHYECKUX MpoOsieM U
NyTel UX PELICHHs MOCPEACTBOM METOJOB XUMHUH, HKOJIOTUYECKOTO MBILIIIEHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B ITIO3HABATEIIbHOM, KOMMYHUKATUBHOW U COIMAIIbHOM MTPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B coctaBe MerampeaMeTHBIX PE3yJbTaTOB BBIACISIOT 3HAYUMBIE NJIsi (DOPMHPOBAHUS
MHUPOBO33pPEHUS] OOIIEHAYyYHbIE TOHATUA (3aKOH, TEOpHs, MPUHIMUI, TUIMOTE3a, (DAKT,
CUCTEMA, TPOLIECC, IKCIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJb3YIOTCA B €CTECTBEHHO-
HAyYHBIX YUYEOHBIX MpeAMEeTaX M TMO3BOJISIIOT HAa OCHOBE 3HAHUW W3 JTHX MPEIMETOB
dbopMupOBaTh TIPEACTABICHUE O IETOCTHOW HAyYHOW KapTUHE MHpA, U YHUBEPCAIbHbBIC
yuyeOHble JeWcTBUS (TIO3HABaTeIbHBIE, KOMMYHHUKATHUBHBIE, PETYJISTUBHBIC), KOTOPHIC
oOecrieunBalOT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YICOHOM JTeATEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

YMEHHUSI HCMOJb30BaTh MHPUEMBI JIOTMUYECKOTO MBIIUICHHUS MPU OCBOCHUW 3HAHMIA:
pPacKpbIBaThb CMBIC XUMHUYECKUX TOHSATUM (BBLACNIATH HUX XapaKTEepHbIE MPU3HAKH,
YCTaHaBIIUBaTh B3aMMOCBSI3b C JPYTMMHU TOHATHUSIMHU), HWCIOJIB30BaTh MOHATHUS JJIs
OOBSICHEHUS OTIEIbHBIX (AKTOB M SBJICHUW, BBIOUpPATh OCHOBAHUS W KPUTEPUM JIA
KJIacCU(UKAIMU XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUW, yCTaHABIMUBATh MPUUYUHHO-



CJIC/ICTBEHHBIE CBSI3U MEXK]Y OOBEKTAaMU M3YyUYEHUS, CTPOUTH JIOTUYECKHE PACCYKICHUS
(MHAYKTUBHBIC, IETYKTUBHBIC, 10 aHAJIOTMH), J1€J1aTh BHIBOJIbI U 3aKITIOUEHNUS,

YMEHUE NPUMEHATH B MPOIECCE MO3HAHUS MOHATUSA (MPEIMETHBIC U METAIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIOJb3yeMbI€ B XMMHH, NMPEOOPA30BHIBATH IMIUPOKO
MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TIPEACTABICHUS — XUMUYECKUM 3HaK (CUMBOJ
dJIEMEHTa), XUMUueckas (GopMmyja U YpaBHECHHUE XHMHUECKOW pEakIuu — NpU pPEIICHUU
y4eOHO-TIO3HABATEIbHBIX 3a/a4, ¢ YYETOM STHUX MOJEIbHBIX MPEACTaBICHUM BBHISBISITH U
XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKU U3YYaEMbIX OOBEKTOB — XUMHUUYECKUX BEILIECTB U
XUMHUYECKUX PEaKIMi, BBIABISTH 00IHE 3aKOHOMEPHOCTH, MPUUNHHO-CJICACTBEHHBIC CBS3U
U IPOTUBOPEUHS B U3YUaE€MbIX MPOLIeCcCax U SIBJICHUSX.

Ba3oBble uccienoBarejbckne 1eiCTBUS

yYMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUSA, a
TAaK)K€ B KA4yeCTBE OCHOBBI JJIsi (hOPMUPOBAHHUSI THUIOTE3bI IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHrne OMbITa MO TJIAHUPOBAHUIO, OPTAHU3AIMHU W MPOBEACHUIO YUYEHUUECKUX
HKCIIEPUMEHTOB, YMEHHUE HAOII0AaTh 32 XOJI0M IPOIIeCcca, CAaMOCTOSTENIbHO MTPOTHO3UPOBATh
ero pesynaprar, GopMyIupoBaTh OOOOIIEHHS M BBIBOJALI IO pe3yjibTaTaM MPOBEAEHHOTO
OTIbITa, UCCIIEIOBAHUS, COCTABIIATH OTYET O MPOJIEIaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BbIOMpATh, AHAJTU3UPOBATH W HMHTEPIPETHPOBATH HMH(OPMAIUIO PaA3IUYHBIX
BUJIOB M (POPM TPEICTABICHHUS, MTOJIYYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB (HAYYHO-TIOMYJIsipHAas
JUTepaTypa XUMHYECKOTO COJAEpKaHus, CIpaBOYHbIE MocoOusi, pecypcbl HHTepHera),
KPUTHUYECKHU OLICHUBATh MPOTUBOPEUUBYIO U HEJTOCTOBEPHYIO HHPOPMAIIUIO;

yMEHHE MPUMEHSTH Pa3INYHbIE METOIbI U 3aIIPOCHI TIPU MOUCKE U 0TOOpE MHPOPMALIUH
M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIS BHITIOJHEHUSI YYEOHBIX U TO3HABATEIbHBIX
3alady  ONpeAeNEHHOTO THUMa, TMPUOOpEeTEeHHne OmbiTa B  OOJACTH  HCIOIH30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUW, OBJAJCHUE KYJIbTYpOW aKTHBHOIO
UCIIOJIb30BaHUS PA3TMYHBIX MMOMCKOBBIX CUCTEM, CAMOCTOATEIHFHO BHIOUPATh ONTHUMAIbHYIO
dbopMy mpeacTaBieHUs UHPOPMAIIMK U WUIUTIOCTPUPOBATH pEIIacMbIe 3aJla4d HECI0KHBIMU
CXeMaMH, TharpaMmamu, IpyruMu popmamu rpaduku U ©X KOMOWHAIUSMH;

YMEHHUE HCIOIB30BaTh U aHAIM3UPOBATH B MPOIECCE YYCOHOUW M HMCCIETOBATEIHCKON
JESTENBbHOCTH HMHGOPMAIMIO O BIUSHUUA TPOMBIIUIEHHOCTH, CEIhCKOTO XO3SMCTBA H
TPaHCIOPTa HA COCTOSIHUE OKPY’KArOIIEH TPUPOTHON CPEBI.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHUS 3a/aBaTh BONPOCH (B XoAe auaiora W (WiM) AUCKYCCHHM) MO CYIIECTBY
oOcyx/maeMoi TeMbl, (OPMYIHPOBATH CBOW MPEIOKEHUS OTHOCUTEIHHO BBHITIOJTHCHUS
NPEIOKEHHON 3a/1a4u;

YMEHHUS TPEACTABISATh IMOJIYyYECHHbIE PE3yJbTaThl I[MO3HABATEIbHOW JIESITENIBHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PEe3yJbTaTOB BBIMOJHEHUS
XUMHUYECKOT0 AKCIEpUMEHTa (1adopaToOpHOro OmbiTa, JiabopaTopHOM paboOThl MO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO ITPOEKTA);



yMEHHUSI y4eOHOIrO COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOW MO3HABATEIbHOM
U HCCIEAOBATENbCKOW NIEATEIbHOCTH MPU PELIEHWH BO3HHMKAIOLIMX NpOoOJEeM Ha OCHOBE
yu€Ta OOIIMX HHTEPECOB U COTJIACOBaHMS MO3UIMNA (0OCyXkAeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPAWHALIMS COBMECTHBIX NEHCTBHUH, ONPENEICHUE KPUTEPUEB IO
OLICHKE KayeCTBa BBINIOJHEHHON paOOThI U JPYTHE).

PeryasiTuBHbIC YHHBEpPCAJIbHbIC y4eOHbIC 1CHCTBHS:

YMEHUE  CAMOCTOSTENBHO  ONPENENATh  LEINW  JEATEIbHOCTH,  IUIaHUPOBATh,
OCYIIECTBIISIT, KOHTPOJMPOBATb M MpPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NeSATENbHOCTh, BBIOMpAaTh Hambonee 3(PPexkTuBHbIE CMOCOOBI pEIICHHUs YYEeOHBIX H
NO3HABATENBHBIX 337a4, CAMOCTOATEIBHO COCTABIATh WM KOPPEKTUPOBATH MPEII0KEHHBIN
QITOPUTM JIEUCTBUM TP BBINOJHEHUHU 3aJaHUN C Y4ETOM IMOJYyYEHUsS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEaKIUSAX, OLEHUBAaTh COOTBETCTBHUE MOJYYEHHOTO
pe3yipTaTta 3asBJICHHOM LEIM, YMEHUE MCIOJIb30BaTh M AaHAJIU3UPOBATh KOHTEKCTHI,
npeajiaraeMble B YCJIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yabTAaTOB IO OCBOCHHUIO 0053aTE€IBHOTO COAEp>KaHUs,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON pabodeil NporpamMmoi, BBIICISIOT: OCBOCHHBIC
oOy4JaromMMHCS HAay4YHbIe 3HAHMS, YMEHHUS U CIOCOOBI NEUCTBHM, crienuduyueckue s
npeIMeTHON o0nacTu «XUMUs», BUIIBI JIEATEIIBHOCTH MO MOJYYEHHIO HOBOT'O 3HAHMS, €T0
UHTEpOpEeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHUIO B pA3IUYHBIX Y4E€OHBIX M HOBBIX
CUTYyalUsX.

K xoHuy o6yuyenus B 8 kjiacce rnpeiMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTb COPMUPOBAHHOCTH Y OOYUAIOUIUXCS YMEHHMN:

e pacKphIBaTh CMBICJI OCHOBHBIX XUMHYECKHUX ITOHATUI: aTOM, MOJIEKYJIa, XUMUYECKAN
AJIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, CMECh (OJAHOpPOJIHAs U
HEOJTHOPOJHAas1), BaJEHTHOCTb, OTHOCHUTEJIbHAsI aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpPHAas Macca, MAaccoBas JOJISI XUMHUYECKOIO
9JIEMEHTa B COEJUHEHHMM, MOJIIPHBIH OOBEM, OKCHJ, KHUCIIOTAa, OCHOBAaHHUE, COJb,
NIEKTPOOTPULIATEILHOCTb,  CTEIEHb  OKWCJIEHMS,  XHMHYECKas  peakuus,
KJIacCCU(UKAIUS peakUuil: peaklUuu COSAMHEHHUS, PEaKLUU Pa3JIOKEHUs, peakuuu
3aMEILIEHUs, pEeaKkIuu OOMEHa, 3K30- M HHIOTEPMUYECKHE pPEaKIUH, TEIIOBOU
adekT peakiuu, SIPO aToMa, IJICKTPOHHBIM CIIOW aroma, aToOMHas OpOUTalb,
paauyc atoMa, XMMHYECKasl CBsI3b, MOJSpHAas W HENOJIApHAs KOBAJEHTHAsl CBS3b,
WOHHas CBs3b, MWOH, KAaTHMOH, aHWMOH, pacTBOp, MaccoBas J0Js BEIIECTBA
(IpolLleHTHAs! KOHILIEHTPALIMs ) B PaCTBOPE;

e WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUU W NPUMEHATH 3TU
MOHATHS IPU ONTMCAHUU BELECTB U UX NPEBPALICHUM;

e HCHOJB30BaTh XHUMHUYECKYIO CHMBOJIUKY JJIsi COCTaBJCHHS (OPMYJ BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

e ONpPENENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIEHb
OKHUCJICHMSI DJIEMEHTOB B OMHApHBIX COEIMHEHHSX, MPUHAMJIECKHOCTh BEUIECTB K



ONpeNeNEHHOMY KJIacCy COEIMHEHMH 1o (GopMmynaM, BUJ XUMHUYECKOH CBA3M
(KOBaJICHTHAsI 1 MOHHAs1) B HEOPTaHUYECKUX COECTUHEHUSIX;

e packpeiBaTh cMbIch [lepuoanueckoro 3axkona /1. 1. MenneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMUYECKHX 3JIEMEHTOB OT HX
nosioxkeHus: B llepuonnueckoid cuUcTemMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOTajipo;

e ONUCHIBATh M XapakTepu3oBaTh TabiuuHyto ¢opmy llepuoanueckoit cucTemsl
XUMHYECKUX AIIEMEHTOB: Pa3inyaTh MOHITHS «TJaBHAs noArpynna (A-rpynmna)» u
«mobounass noarpynmna (b-rpynma)», Manele u OoJyiblIMe NEPUOABI, COOTHOCUTH
0003HaueHus1, KOTopble uMeroTes B Tabnuue «lleproguueckas cucreMa XUMHUYECKUX
aneMeHToB [l. 1. MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKUX DIIEMEHTOB (COCTaB U 3apsl sjApa, OOIIee YHUCIO D3JIEKTPOHOB U
pacnpeiefieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

e KJIAaCCUPUIMPOBATH  XUMHYECKHE  DJIEMEHThI, HEOPraHWYECKHME  BEIIECTBA,
XUMHYECKUE PeaKIuu (10 YHCIy U COCTAaBYy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, 11O
TEIIOBOMY 3P (DEKTY);

e XapaKTepHu30BaTh (OMHUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB PA3THUHBIX
KJIACCOB, TMOATBEpPKJasi ONHMCAHHE MpPUMEpPaMU MOJEKYJISIPHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIHIA;

e TPOTHO3UMPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JINUHBIX YCIOBHSIX;

e BBIUHUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XHMHMYECKOro 3JeMeHTa Mo (OopMysie COETUHEHHUS, MACCOBYIO
JOJIF0 BEIIECTBA B PAcTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHUIO XHMHUYECKOMN
peakuuu;

e TMPHUMEHSATH OCHOBHBIC ONEPAIIMU MBICIUTEIBHON NESITEIBHOCTH — AHAIN3 U CUHTE3,
cpaBHEHHE, OO0OOIIEHHWEe, CHCTEeMAaTU3AIHNI0,  KJACCHU(PUKAIMIO,  BBISIBICHUC
NPUYMHHO--CJIEICTBEHHBIX CBA3EH — JJISI U3YYEHUSI CBOICTB BEUIECTB M XUMUYECKUX
peakiuii, eCTeCTBEHHO-HayYHbIE€ METONbI TMO3HAHHS — HaOIOJIeHHe, MU3MEpEHue,
MOJIEJINPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICIICHHBIN);

e cClenOBaThb IMpaBWJIaM TOJb30BAaHUS XUMHUYECKOM TMOCYAOH U J1abOopaTOPHBIM
00opyI0BaHUEM, a TaKXKe IMpaBWJIaM OOpaIleHHs] C BEUIECTBAMHU B COOTBETCTBUH C
MHCTPYKIUSAMHU 110 BBIIOJHEHUIO JaOOpPAaTOPHBIX XHMUYECKUX OIBITOB IO
MOJIYYCHHIO W COOMpaHWI0 Ta3000pa3HBIX BEIMIECTB (BOIOPOJA W KHUCIOPOAA),
MIPUTOTOBJICHUIO PAaCTBOPOB C OIPEICIEHHON MAacCOBOM JOJIEM PAaCTBOPEHHOIO
BEIECTBA, IUIAHMPOBAaTb W  IPOBOJUTH XHUMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEN U KUCIOT ¢ OMOLIBIO MHAMKATOPOB (JIAKMYC,
benondranenH, METHIOPAHXK U IPYTHUE).

K koH1y 00yueHus B 9 kjacce npeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE JTOJIKHBI

OTpaxkaTb CPOPMHUPOBAHHOCTh Y OOYHAIOLIUXCS YMEHHM:

e pacKphIBaTh CMBICJI OCHOBHBIX XUMHUYECKHX MOHSATUN: XUMUYECKUH 3JIEMEHT, aTOM,

MOJIEKYJIa, HOH, KaTUOH, aHHWOH, IPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO,



BAJICHTHOCTD, 3JIEKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl pEaKIIUs,
XHUMHYECKasi CBSI3b, TEIUIOBOM 3(h(PEKT peakuuu, MoJib, MOJSPHBIA 00BbEM, pacTBOP,
AJEKTPOJUTBI, HEJIEKTPOIUTHI, AJIEKTPOJUTHYECKAS JUCCOLMALNS, PEaKIUU
HOHHOTO OOMEHa, Karauu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHUMbIE W
HEOOpaTUMBbIE PEaKINK, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU, OKUCIUTEINb,
BOCCTAHOBUTEINIb, OKHCJICHHE U BOCCTAHOBJICHUE, aUIOTpPONusi, aM(pOTEPHOCTb,
XUMUYECKasi CBs3b (KOBaJEHTHAsl, HMOHHAs, MeETaJuInueckas), KpUCTajInuecKas
pelIETKa, KOPPO3Usi METAIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKOMN PEAKIINU, IPEIEIBHO
nonyctumasi konuentpanus [IIK Bemectna;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSATUNA M MPUMEHSITH TU
MOHSITHUS NPY OMTMCAHUM BEIIECTB U UX MPEBPAICHUIA;

UCIIOJIb30BaTh XUMUUYECKYI0 CHUMBOJMUKY JUISI COCTaBlieHUs (opMys BeEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUN;

ONpeAesiTh BAJICHTHOCTb M CTENEHb OKHUCICHUS XUMHUUYECKHX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO0 COCTABA, MPUHAJJICKHOCTh BEHIECTB K OINPEACIEHHOMY
KJIAaCCy COCIMHEHUH 1o GopMysaM, BUJ XUMUUYECKONU CBsI3U (KOBAJICHTHAs, HOHHAS,
METaJUTMYeCcKas) B HEOPraHMYECKUX COCAMHEHHUAX, 3aps]l MOHA 1O XUMHUYECKOU
dbopmyrie, XxapakTep Cpelibl B BOJHBIX pacTBOpPaX HEOPTraHUUYECKUX COCTUHEHUM, THIT
KPUCTAJUIMYECKOUN pEIIETKM KOHKPETHOT'O BEIIIECTBA;

packpeiBaTh  cMbIci  llepmommueckoro 3axkona J[. WM. Mengeneesa wu
JEMOHCTPUPOBATh €ro TMOHMMAaHHWE: ONHCHIBATH M XapaKTepPU30BaTh TaAOIMYHYIO
dopmy Tlepuoamyeckoil cUCTEMbl XUMHMUYECKHUX AJIEMEHTOB: pazinyaTh MOHATHS
«riaBHas noarpynna (A-rpymnma)» u «mnobounas noarpymnmna (b-rpymma)», manasie u
O0JbIIIME TEPUObI, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B MEPUOIUYECKOMN
TabJKIle, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB XHMHUYECKHUX
AIIEMEHTOB (COCTaB M 3apsij sApa, 00Iee YUCIo JIEKTPOHOB U pacipeiesieHue ux 1mo
AJIIEKTPOHHBIM CIJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB
AJIEMEHTOB U UX COEIUWHEHHI B Mpe/ieNlax MalbIX MEPUOJOB U TJIaBHBIX MOATPYIIL C
YYETOM CTPOCHUS UX ATOMOB;

KIacCu(UIMPOBATh  XMMHUYECKHE  DJIEMEHTBl, HEOPraHUYECKHE  BEIIECTBa,
XUMUYECKHE peakluuu (10 YUCIY U COCTAaBY YYACTBYIOIIUX B PEAKIIMU BELIECTB, MO
TeIUioBOMY 3(QexTy, 1O MU3MEHEHHIO CTENEeHEW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOmMME W CrenuUUecKkne XWMHYECKHE CBOMCTBA
MPOCTBIX U CIOMKHBIX BEUIECTB, MOJATBEPK/Iasi ONUCAHUE MPUMEPAMHU MOJEKYISPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

COCTaBJISITh YpPaBHEHHUS OHJIEKTPOJIUTHUUYECKOW AUCCOIMALMU KHCIOT, IIEJoYed MU
COJIEH, MOJHBbIE U COKpAIIEHHbIE YPABHEHUS peaKlUii HOHHOTO OOMEHa, YpaBHEHUS
peaKkunii, TOATBEPKIAAOIIUX CYIIECTBOBAHUE T'€HETHUYECKOM CBSI3M  MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMi MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHca 3TUX PEaKIIUii;



IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3SMOXXHOCTH
IIPOTEKAHUsI XMMUYECKUX IIPEBPALICHUN B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTEIBHYI0 MOJICKYJSIPHYIO M MOJISIPHYXO MAaccChl BELIECTB,
MacCOBYIO JOJK0 XHMHUYECKOIO 3JIeMEHTa IO (OpMyJie COEOUHEHMS, MAaCCOBYIO
IOJII0 BEILECTBA B PACTBOpPE, INPOBOAUTH PACYETHI IO YPABHEHUIO XUMHUYECKOU
peaKkuuy;

coON0aTh IMpaBujia IMOJIb30BAaHUS XUMHUYECKOM TMOCYIOH U J1abopaTOPHBIM
000pyI0BaHUEM, a TAK)KE MpaBUiIa OOpaIIEHMs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU TIO BBINOJHEHUIO Ja0OpaTOPHBIX XHMHYECKUX OMNBITOB IO
MOJYyUYEHHUIO M COOMPAHUIO ra3000pa3HbIX BELIECTB (AMMHUAKA U YIJIEKUCIIOTO Ta3a);
IIPOBOAUTH PpEAKLMH, NOATBEPKIAIOLIME KAYECTBEHHBIM COCTaB Pa3IM4YHbIX
BELIECTB: PAcloO3HABATh OMBITHBIM MYTEM XJIOpPUA-, OpOMUA-, HOAUA-, KapOOoHaT-,
docdar-, cunukar-, cynbdar-, TUIPOKCUA-HUOHBI, KATHOHbl AMMOHHUS M HOHBI
U3YUYECHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BEILECTB;

IIPUMEHATH OCHOBHBIE ONEPALIMU MBICIIUTEIIBHON ESITEIBHOCTH — aHAJI3 U CUHTES,
CpaBHeHHE, 0000IIEHHE, CUCTEMATU3AIMIO, BBISBICHUE NPUYUHHO-CIIECTBEHHBIX
CBSI3€M — JUISI U3YUYEHMS] CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HaHUS — HaOMIOJICHHE, W3MEpPEHUE, MOJIETUPOBAHUE,
HKCIEPUMEHT (peanbHbIN U MBICIIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundyecTBO YacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
XuMusg — BakHas 00J1aCcTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubmmorexa TTOK
’ P https://m.edsoo0.ru/7f41837c¢
JIESITEILHOCTH YeJI0BEKa
bu6moreka [IOK
1.2 BemectBa €CKHeE pea 15 1
HICCTBA 1 XMMHIHCCKHE peakitu https://m.edsoo.ru/7f41837c¢
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
Bopopoa.Ilonstue o kucnorax u bu6moreka [IOK
2.2 8 1
COJIIX https://m.edso00.ru/7f41837¢c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBaHHUIX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paspnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuueckux 3j1eMeHToB /I, . MengeseeBa. Ctpoenne aroMoB. XUMHYeCKast
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrema
XUMHUYECKUX 3neMeHTOoB /1. H.
Mennene-esa. CtpoeHue aToma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHNYECKas CBA3b.

3.2 OKuCIUTEILHO- 8 bubnmorexa LHOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIbHBIC PCAKITNN
bubnnoreka [IOK
Hroro mo pasaery 15 https://m.edsoc];.[ ru/7f41837c
PesepBHOE BpeMms 3 bubnmorexa [TOK
https://m.edsoo.ru/7f41837c
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9 KUIIACC

KoanuecTBo 4acon
HaumeHnoBaHue pa3iejioB U TeM DJIeKTpOoHHbIE (HH(PPOBHIE)
Ne n/m KonTtpoibHbie IIpakTHYeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nes 1. BemecTBo U XuMH4yeckune peakuun
11 [ToBTOpeHue u yriuyoneHue 3HaHUN 5 1 bubnuotexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoteka [JOK
' XUMHYECKHX PEaKIHid https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] AUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIMU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
' sneMeHToB VIIA-rpynmnsl. ['anorensl https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYIIIBL- %6P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemMeHTOoB VA-Tpynmsl. A3ot, pocho 7 1 bubmorexa HOK
' DYHHRL ’ P https://m.edsoo.ru/7f41a636
U UX COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.4 SﬂeﬁeHTOE IVAli)r nbl. YTaepoa u 8 1 2 bubmmorexa [JOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl 4 MX COeIMHEHHUS
bu6mmoreka [JOK
3.1 06 i 4
HIHE CROMCTRA METaILIon https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
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3.9 Baxwueiine MeTaIlIbl U UX 16 bubnuoreka [IOK
' COEMHEHUS https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paznen 4. Xumus u okpyxkamomnias cpeaa

41 BeniecTBa u maTepuaibl B KU3HU 3 bu6mmoreka [{OK
' yeI0BeKa https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
p 3 bu6mmoreka [{OK

C3CPBHOE BpeMA https://m.edsoo.ru/7f41a636
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
o Xwumus: 8-i kinacc: 0a30BbIii ypoBeHb: yueOHuk/ ['abpuemnsn O.C.,
OctpoymoB U.T"., CnaakoB C.A., AKIMOHEpHOE 0OIIECTBO
"UznarenscTBO "[IpocBemienue".
o Xwumus: 9-i kinacc: 6a30BbIi ypoBeHb: yueOHuk/ ['abpuemnsn O.C.,
OctpoymoB U.T"., CnaakoB C.A., AKIMOHEpHOE 0OIIECTBO
"UznarenscTBO "[IpocBenieHney.

YYEBHBIE TIOCOBUSA
o Xumus, 8 knacc/ Kysnenona H.E., Tutosa .M., I'apa H.H.,
AxkmmonepHoe o0mectBo «M3marenbcTBo «lIpocBenieHue.
o Xumus, 9 knacc/ ,Kysnenosa H.E., TuroBa .M., I'apa H.H.
AxkrmonepHoe obmiectBo «M3marenbcTBo «lIpocBemieHue.

METOANUYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

Xumunueckas nHbopmalmonHas ceTh: Hayka, oOpazoBaHue, TEXHOJIOTUH
http://www.chemnet.ru

lNazera «Xumusi» U CalT ISt yuuTelst «f uy Ha ypoK XUMUN
http://him.1september.ru

Enunas konmnekiusa L{OP: [IpenmeTHas KOIEKIUs « XUMUSI»
http://school-collection.edu.ru/collection/chemistry
EcrecTBeHHO-HayuHbIE SKciepuMeHThI: xuMud. Komteknus Poccuiickoro
o01eo6pa3oBaTeIbHOrO TIOpTaja

http://experiment.edu.ru

Bcepocculickas onuMnuanaa MKOJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru

Opranuyeckasi XuMusi: SJIEKTPOHHBIA YU€OHUK JIs1 CPEAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru

OCHOBBI XUMUU: DIIEKTPOHHBIN y4COHUK

http://www hemi.nsu.ru

OTKPBITBIN KOJUIEIK: XUMUS

http://www.chemistry.ru

JlucTaHMOHHAS ONMMIIMAAA 10 XUMHM: TEIEKOMMYHHUKAIMOHHBIN
o0pa3oBaTeIbHBIN MPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucranunonHbie
ABPUCTUYECKUE OJTUMITHAbI IO XUMUH

http://www eidos.ru/olymp/chemistry 3anumarensHas Xumus
http://home.uic.tula.ru/~zanchem

Knaccudukanus XuMuuecKux peaxiui

http://classchem.narod.ru

KouTpen — Xumust aiisg Bcex: yueOHO-UHPOPMAITMOHHBIN CallT



http://kontren.narod.ru

Martepuainsl kadenpsl puzndeckoil 1 KoJmonaHou xumun FOxHoro
dbenepanbHOTO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru

Meronuka oOyuenus xumuu: caut kadeapsl xumun HI'TTY
http://mctnspu.narod.ru

Meronnueckoe o0bequHenue yuurteneit xumun CeBepo-BocTouHoro okpyra
ropoaa MoCKBbI

http://bolotovdv.narod.ru

HanomeTp: HAHOTEXHOJIOTUYECKOE COOOIIECTBO

http://www. nanometer.ru

OwnnaitH-cripaBOYHUK XUMUYecKux 31ementoB \WebElements
http://webelements.narod.ru

[HonmynsipHas 6MOIMOTEKAa XMMUYECKUX 2JIEMEHTOB

Caiit Alhimikov.net: yueOHbIe 1 ClipaBOYHbIC MATEPHAIIBI IO XUMUHU
http://www. alhimikov. net

Caiit Chemworld.Narod.Ru -Mup xumuu

http://chemworld.narod.ru

Cailt « BupTyajibHasi XMMUYECKas IIKOIa»

http://maratakm.narod.ru

Caiit «Mup xuMumn»

http://chemistry. narod.ru

XuMuK.py: caiT 0 XuMuu

http://www.xumuk.ru

XumMuueckas ctpaHudka ApocinaBckoro LleHTpa TeekoMM yHUKaui 1
WH(OPMAIIMOHHBIX CUCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem

Xumunueckuii moptan ChemPort.Ru

http://www.chemport.ru

Xumuuecknii cepsep HimHelp.ru: yaeOHbIe 1 cripaBOYHBIE MaTSpUAITBI
http://www himhelp.ru

Xumusi: Marepuansl « Bukuneaun» — cBoOOIHOMN SHITUKIIONE AN
http://ru.wikipedia.org/wiki/Xumus

XuMus 7151 BCEX: WIUTIOCTPUPOBAHHBIE MAaTEPHAIIBI TIO 001IIeH, OpraHUYECKOM
u Heopranndeckor xumuw http://school-sector.relarn.ru/nsm

Xumus n xu3Hb — XXI| Bek: HAy4YHO-TIONYJISIPHBIN KypHAaI
http://www.hij.ru

Xumo3a: cooOIIeCTBO yuuTeneil XumMuun Ha noptane «CeTb TBOPUECKHUX
yUuTEICH»

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com

[IIxonbHUKAM O XUMUHU: callT XumMudeckoro ¢akynprera Antl'y
http://www chem.asu.ru/abitur

DJneKTpoHHast OMOIMOTEKA IO XUMUU M TEXHUKE



http://rushim.ru/books/books.htm

OnekTpoHHast OMOIMOTEKAa YUEOHBIX MAaTEPHAJIOB IO XMMUU Ha NIOpTaie
Chemnet

http://www.chem.msu.su/rus/elibrary

Onuuknonenus «IIpupona Haykm»: Xumus
http://elementy.ru/chemistry

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://m.edsoo.ru/ff0d2eae



