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AnantupoBaHHass paboudas mporpamma (nmanmee IIporpamma) 1o  ydyeOHOMY
npeaMety «Xumus» paspadorana Ha ocHoe PI'OC OO0, deaepaibHON MPOTPAMMBI
BOCIIUTAHUS, C Y4YETOM paclpele€HHBIX IO KjaccaM MpOBepseMbIX TpeOOBaHUN K
pesynbTataMm ocBoeHus: OCHOBHOM 00pa3oBaTeNbHON MPOTPAaMMBbI OCHOBHOTO OOIIETO
oOpa3zoBaHUs.

IHosicHuTEeILHAA 3amuCcKa
O0mass  xapakTepucTHKa  y4yeOHOro  mpeamera

«XHMHA»

Bxrnan ydyeOHoro mpeaMera «XuMus» B JOCTHDKCHHUE IeJIe OCHOBHOTO OOIIIEro
oOpa3oBaHus OOYCIIOBJICH BO MHOTOM 3HAa4eHHEM XHMHYECKOH HayKHl B ITO3HAHUHU
3aKOHOB IIPHUPOJIbI, B PA3BUTHUH IIPOU3BOJUTEIBHBIX CHJI OOIIECTBA M CO3JaHUN HOBOM
0a3bl MaTepUATHLHOMN KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PACIPOCTPAHUIIA CBOE BIIUSIHUE
Ha BCce OOJIAaCTHU YEJIOBEYECKOr0 CYIIECTBOBAHMS, 3aj]iajja HOBOE BUJICHHE MHUpa, CTajia
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM KYJbTYphl, HEOOXOJUMBIM YCIIOBUEM >KU3HU
oOlllecTBa: 3HAHME XUMHUU CIY>KUT OCHOBOM It (POPMHPOBAHUS MHUPOBO33PECHUS
YEJI0BEKa, €ro Mpe/ICTaBICHUN O MATEPUATILHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT
dbopmMupyemMble XUMHUEH TMPEJCTABICHHUS O B3aUMONPEBPAIICHUAX DSHEPruu U 00
SBOJIIOIMM BEILECTB B NPUPOJE; COBPEMEHHAash XHMMMSI HamNpaBlieHa Ha pELICHUE

[JI00AIBHBIX ~ MPOOJEM  YCTOMYMBOIO  PAa3BUTHUA  YEJIOBEYECTBA —  CHIPHEBOA,
YHEPreTUYECKOM, 105111(S:70)71 v JKOJIOTUYECKOU 0e30macHOCTH, npobsiem
31PAaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaromniero 3Hau€HUS XUMUU B JKU3HU OOIIECTBA CYIIECTBEHHO
MOBBICHJIACh POJIb XUMUYECKOT0 00pa3oBaHMs. B 1uiaHe coumanu3alid OHO SIBISIETCS
OTHUM W3 YCIOBUH (POPMUPOBAHUS HHTEIUICKTA JMYHOCTH W TapMOHHYHOTO €€
pa3BUTHSL.

CoBpeMEHHOMY YEIIOBEKY XMMHYCCKHE 3HAHHUS HEOOXOIUMBI IS TPHOOPETCHHS
OOLIEKYIbTYPHOTO YPOBHS, TIO3BOJIAIONIETO YBEPEHHO TPYAUTHCS B COLUYME H
OTBETCTBEHHO Yy4YacTBOBaTh B MHOTOOOpa3HOW >KM3HU OOIIECTBA, I OCO3HAHUSA
BOXHOCTH PA3yMHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M 3/I0POBBIO JPYTHUX, K
OKpY Karolel TPUPOAHONU cpeie, Uisi TPaAaMOTHOTO TOBEJACHUS TPHU HCIOIb30BAHUU
Pa3TUYHBIX MATEPHATIOB U XMMHUYECKUX BEIIECTB B TIOBCETHEBHOM JKU3HHU.

XuMHuueckoe 00pa3oBaHUE B OCHOBHOM IIIKOJIE SBJISIETCSI 0a30BBIM 1O OTHOIIICHUIO
K cHCTeME OOIero XMMU4ecKoro odpasoBanusa. [103TOMy Ha COOTBETCTBYIOIIEM €My
YPOBHE OHO pEaIM3yeT MNPUCYLIUE OOIIEMY XHMHYECKOMY OOpa30BaHUIO KIHOYEBBIE
IIEHHOCTH, KOTOPBIE OTPaKalOT TOCYAApCTBEHHBIC, OOIECTBCHHBIC M WHIUBUTYTHHBIC
MOTPEOHOCTH. DTUM ONPEACISIETCSI CYIIHOCTh OOIIEH CTpaTeruu o0yueHusi, BOCIIUTAHUS
Y Pa3BUTHS 00YUAIOMINXCS CPEICTBAMH YUECOHOTO MpeaMeTa « XUMUSD).

N3yuenne mpeamera: 1)  cnocoOCTBYyeT — peajqu3alid  BO3MOXHOCTEH  JJis
caMopa3BUTUsL U (HOPMHUPOBAHUS KYJIbTYpPbl JIMUYHOCTH, €€ 00IIed U (PyHKIIMOHATBLHON
IPaMOTHOCTH; 2) BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX



CIIOCOOHOCTEM MOJPOCTKOB, HABBHIKOB MX CaMOCTOSITEILHOM YueOHOW AesTeIbHOCTH,
AKCIEPUMEHTAJIBHBIX M HMCCJIEIOBATCIIbCKUX yYMEHUM, HEOOXOIUMBIX KaKk B
MOBCETHEBHOM KW3HHM, TaK U B MPO(PECCUOHATLHON JIEITCIBHOCTH; 3) 3HAKOMHUT CO
crienu(pUKOW HAYYHOTO MBIINUICHUS, 3aKJIaJbIBaCT OCHOBBI IIEJIOCTHOTO B3TJIA/Na Ha
€IUHCTBO MPUPOABLI M YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM ATalioM B (DOPMHUPOBAHHUH
€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH TOJPOCTKOB; 4) crocoOCTByeT (HOPMHUPOBAHHIO
LIEHHOCTHOI'0 OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJAE, K YEIOBEKY,
BHOCHUT CBOU BKJIAJ] B IKOJIOTHYIECKOE 00pa3oBaHuE 00yJIarOITIXCS.

Ha3Bannbie HampaBiieHHss B OOyYEHHUHM XHUMHH OOCCIEUYMBAIOTCA CHElU(PUKOn
COJCp)KAHUSI TPEIMETa, KOTOPbIM SABJISAECTCA MEJArOrMYE€CKH  aJanTUPOBAHHBIM
OTpaXeHHEM 0a30BOM HAYKH XMMHUHU Ha OINPEACIEHHOM dTare e€ pa3BUTHS.

Kypc XxumMun OCHOBHOH IIIKOJBI OPHEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMUCS
OCHOB HEOPraHWYECKOM XUMHHM W HEKOTOPBIX TOHATHH M CBEACHUN 00 OTIEIIBHBIX
00BEKTaX OPraHUIECKON XUMHUH.

Crpyktypa cojepxaHus Tmpeamera cOpMUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoaa K ero wuzydeHuro. CopepKaHHE CKIAAbIBAETCS M3 CUCTEMBbI TOHSITHUH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUM O XUMHUYECKON peakiuu. O6e
ATU CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHLMIY MOCJIECA0BATEIBHOTO Pa3BUTHS
3HAaHUM Ha OCHOBE TEOPETUYECKUX IIPEICTABIEHUM PA3HOrO YPOBHS: ATOMHO-
MOJICKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HaHWUs, YpoBHs [lepuomnyeckoro
3akoHa [[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMHM, YYEHUSI O CTPOCHUU aToMa U
XUMHAYECKOW CBS3H, MPEACTABICHUM 00 AJICKTPOJMTHYCCKON IUCCOITMAIIMM BEIECTB B
pactBopax. TeopeTuyeckhe 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE SMIIUPHUYECKHU
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIHLHO OT OJHOTO
YPOBHSI K JPYroMy, BBITIOJNHSS (DYHKIIMM OOBSICHEHHS W TPOTHO3UPOBAHMS CBOWCTB,
CTPOEHUSI U BO3MOYKHOCTEM MPAKTHUYECKOTO MPUMEHECHHUS WU MOJYYCHHUS H3y4aeMbIX
BEIIICCTB.

Takas opraHuzamusi COJIepXaHUsl Kypca CHOCOOCTBYET MPECTaBICHUIO
XUMHUYECKOU COCTABIISAIOLIECH HAYYHOU KApPTUHBI MUpPA B JIOTUKE €€ CUCTEMHOMIIPUPOIBI.
Tem cambiM oOecniedyuBaeTcsi BO3MOXKHOCTh (DPOPMHUpPOBAaHHS Yy  OOYUYaIOIIUXCS
LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HAaHWS B Hayke. BaxxHo
TAK)KE 3aMETUTh, YTO OCBOCHHUE COAECPKAHUA Kypca IPOUCXOAUT C IPUBICUECHUEM
3HAaHUW U3 paHEE U3YUYEHHBIX KYpPCOB:

«Oxkpyxaromuii Mup», «buosiorud. 5—7 kiaccel» u «dusnka. 7 Kinacey.

Heaun n3ydeHust yueOHOro npeamMera « XMMHUs»

K  nampaBnenuto MIEPBOCTENICHHOMN 3HAYUMOCTH npu peanuzanuu
o0OpazoBaTeabHbIX (YHKIUH MpeaMeTa « XUuMHUs» TPAIUIIMOHHO OTHOCIT (DOPMUPOBAHUE
3HAHUW OCHOB XHMHYECKOW HAyKH Kak o0OJJaCTM COBPEMEHHOTO €CTCCTBO3HAHUS,
MPAKTUYECKON JICATEIIbHOCTH YEJIOBEKA M KakK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM
KyJbTYpPBL. 3a7ada IpeaMeTa COCTOUT B (POPMHUPOBAHUHM CUCTEMBl XUMHUCCKUX 3HAHUI —
BOKHEUIUX (DAKTOB, MOHSATHN, 3aKOHOB M TEOPETHUECKHX TMOJIOKEHUH, TOCTYITHBIX
0000IIeHn I MUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKW, 3HAHUH O HAyYHBIX
METOJIaX U3YUYEHHUS BEUIECTB U XUMUYECKUX PEAKIU, a TAKkKE B POPMUPOBAHUU U



pa3BUTHM YMEHUH U CIOCOOOB JEATENbHOCTH, CBA3AHHBIX C IUIAHUPOBAHUEM,
HAOJIIOZICHUEM U TIPOBEJICHUEM XHUMHYECKOTO SKCIEPUMEHTa, COOJIOJIEHUEM MPaBUII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B ITOBCETHEBHOM JKU3HH.

Hapsny ¢ »tum nenu wu3ydeHus MNOpeaMera B NPOrpaMMe YTOYHEHbl U
CKOPPEKTHUPOBAaHbl C YYETOM HOBBIX NPHOPUTETOB B CHUCTEME OCHOBHOTO OOILETrOo
oOpazoBanus. Ceronns B 00pa3oBaHUM 0CO0O 3HAUMMOW MPU3HAETCS HAMPABIEHHOCTh
oOy4eHMs] Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (POPMHUpPOBAHUE €€ WMHTEIJUIEKTa U
oOmielr KynabTypbl. OOydeHHE YMEHHUIO YUUTHhCS U MPOJOJDKATh CBOE OOpa3oBaHUE
CaMOCTOATENILHO CTAHOBUTCS OJJHOM M3 BaXXHEHUIINX (PYHKIMI y4eOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM npu M3y4YEHUUW TpeJMETa B OCHOBHOW IIKOJIE JIOMUHHUPYIOIIEe
3HaYEHHE MPUOOPENIH TaKHe 111, KaK:

(¢opMupOBaHHE  MHTEUIEKTyaJIbHO  pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSTEIbHOMY NPUHATUIO  PELICHHH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

HAIpaBJIEHHOCTh OOYYEHHs Ha CHUCTEMAaTUYECKOE MPUOOLIEHUE YYaIUXCS K
CaMOCTOATEILHON I03HABATENIbHON JIESITEIbHOCTH, HAay4YHbIM METOJaM IO3HAHUS,
(bopMHPYIOLIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrieueHune yCcioBHM, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YHYatOUTUMUCS OIbITa
pa3HOOOpa3HOW NIeATENbHOCTH, TMO3HAHHUA MW CaMOIO3HAHHUA, KIIOYEBHIX HAaBBIKOB
(KJTHOYEBBIX KOMITETEHIIMM ), UMEIOIIUX YHUBEPCATIbHOE 3HaYEHUE JJIAPA3IMYHBIX BUJIOB
JESITeIbHOCTH;

(dopMupoBaHuEe yMEHUI OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY>KaOILIEro MUpa Ha
OCHOBaHUM 3HAHUI U OMbITA, MOJTYYEHHBIX IPU U3yUYEHUU XUMUU;

¢opmupoBaHue y oOydarolmUXcs TYMaHUCTHYECKHX OTHOILCHUHM, MOHUMAaHHUS
HEHHOCTH XUMHUYECKUX 3HAHUM [UIsI BBIPAOOTKM JKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEAECHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LEISXCOXPAHEHHUS CBOETO 370POBBS U
OKPYXaroIIEN MPUPOTHONU CPEIbI;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIHUTAHUIO HAa OCHOBE YCBOEHHS OOILEYEIOBEUECKUX LEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY NMPOGUIIS U HAMPABIEHHOCTH AAJIbHEHUIIIEr0 00yUYEHUS.

[Ipuniun, nmoaxoasl U ocoOble 00pa3zoBaTeIbHbIE TOTPEOHOCTH OOYHAIOIIUXCS C
HO/JIA no npeamety «XuMHUsD T€ e, YTO U MPU U3YUCHUUPUZHUKH.



Mecto yuyeOHOro npeamera « XuMHusD> B Y4eOHOM IJIaHE
B coorBerctBu ¢ DPI'OC OO0 «Xumus» sBISEeTCI 00s3aTeIbHBIM
IpeMETOM Ha YPOBHE OCHOBHOIO o0Imiero ooOpasomanus. [laHHas mporpamma

npeaycMaTpuBaeT HM3ydeHHE XMMHHM Ha 0a30BOM ypoBHE B 00BEME Mo 2 4 B
Heneno B 8, 9 kiaccax.



COIJEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaiLHbIE XUMHYECKUE TOHATHS

IIpenmer xumuu. Posib XMMHUM B KU3HU 4YeJIOBEKA. XUMHUs B CUCTEME HAYK.
Tena w BemecTBa. ®du3nMyeckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTHE O MeToAaX MO3HAHUSI B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CniocoOnI pa3eneHus cMeceit.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJBI XUMHYECKUX
sneMeHTOB. [IpocThie U ClIOXKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢dopmysna. BaneHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3akOoH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10711 XUMHUYECKOTO dJIEMEHTa B
COE/IMHEHUMU.

KonunuectBo BemiectBa. Monb. MonsipHas macca. B3anmocBsi3p KojnuecTsa,
Macchbl W 4YHCJa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Du3NYeCKUe U XUMUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakiusl U €€ MPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BEIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX peaKInil (COeUHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, paBmiIaMu paboOThl B J1a0OpaTOpUU H
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPYIOBaHUEM, U3yUYEHHUE U OMHCAHHE
(U3MYeCKUX CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJECHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMsI BOJbI) U XMMUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCJIOTOM) sIBIEHUM, HAOII0/IeHHE U
OMHMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pasliokeHHue caxapa,
B3aUMOJICHCTBUE CEPHOUN KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THUIPOKCU]IA
Menu (II) npu HarpeBaHuu, B3auMOJEUCTBUE Kele3a ¢ pacTBopoM conu meau (II),
U3y4YeHHE CIOCOOOB pa3elIeHUs CMECEil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MpoBeIeHUEe OYHUCTKU MTOBAPEHHOU
COJIM, HAOMIOJIEHHWE W  ONHCaHWE  PEe3yJbTAaTOB  MPOBEJACHUS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MacChl, CO3JaHUE MOJENIEd MOJIEKYJ
(IrapocTepKHEBbBIX ).

Baxueime npeacTaBuTe M HEOPraHU4eCKUX BelIeCTB

Bo3agyx — cmech razoB. CocraB Boznyxa. Kucimopon — 3eMEHT UM MpoCToe
BemiecTBO. Haxoxaenue kuciopoaa B mpupojae, (puanueckue U XUMHUYECKUE
cBoiicTBa (peakumu ropeHusi). Oxcuapl. [Ipumenenne kucimopoga. CrocoOb!



MOJIyYeHHs] KHUCJIOpoAa B JIA0OpATOPUM M MPOMBIILIEHHOCTH. KpyroBopot
KHuciopoaa B mpupojie. O30H — auioTpornHas MoAu(pUKaIs KUCIOpoa.

TeroBoit 3¢ (deKT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U SHJOTEPMHUYECKHE peakluu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/1yXa, yCWICHUE MapHUKOBOTro 3 (PeKTa, pa3pyieHne 030HOBOTO CIIOS.

Bonopon — nsnemenT m mpocroe BemectBO. Haxoxnenume Bomopona B
npupojae, (U3MYECKUE U XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nostyyeHus. Kucnotsl u comnm.

Momnsipabiii 00BEM ra3oB. PacyéTsl M0 XUMUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kak pacTtBopuTesib. PacTBOpHI.
HacelllieHHbIE M HEHACBIIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10414 BEUIECTBA B pacTBOpPE. XMUMUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU 4YelioBEKa. KpyroBopoT BOJbI B MPUPO/IE.
3arpsi3HeHHe NpUPOHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus nHeopranumdeckux coenuHeHuit. Oxcunbl. Kiaccuduxanuys
OKCUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHCJIOTHBIE, aM(pOTepHbIE) U
HecosneoOpaszyronme. Homenknatypa oxkcujioB. Du3nyeckue H XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenue okcuaos.

OcHnoBanusi. Knaccudukanuss ocHoBaHWM: IENOYM U HEPACTBOPUMBIC
ocHOoBaHuA. HomeHkiatypa ocHoBaHUW. PU3NUECKUE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHne OCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucinoT. Ouszndeckue u
XUMHUYECKHe cBoMcTBa KuCIOT. Psan aktuBHocTH MetaiuioB H. H. bekerosa.
ITony4yeHune KucIor.

Comu. Homenknarypa cosieil. @uznueckue M XMMUYECKHUE CBOMCTBA COJIEH.
Ilonydenue comnen.

['eHeTMyeCcKas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuil IKcnepumenm:

Ka4EeCTBEHHOE OIPEJICIICHUE COJAECPKAHUS KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M W3YYCHHUE CBOWCTB KHCIOpOAa, HaOII0ICHHE
B3aUMOJICHCTBHUS BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHHUS U
npeKpaiieHus TopeHus (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHIOB U
OMMCAaHUE HX CBOWCTB, MOJyYEeHUE, COOMpAHHUE, pPACMO3HABAHUE W H3YUYCHUE
CBOMCTB BOJI0OpoJia (TOpeHHE), B3auMojeHCcTBHE Bojopoaa ¢ okcujgoMm meau (II)
(BO3MOKHO HCITOJIb30BaHUE BUJICOMATEpPUATIOB), HAOIOJEHUE OOpPa3IlOB BEIIECTB
KOJUYECTBOM | MOJb, HCCIE0OBaHHE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajbIeM) (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),



UCCJIeIOBaHUE OO0pa3lOB HEOPTraHWYECKUX BEIIECTB paA3JIMYHBIX KIJIACCOB,
HaOJII0ICHNEe U3MEHEHUs OKpPAaCKH MHIMKATOPOB B PAaCTBOPAX KUCIOT W ILIEIOYEH,
u3ydyeHue B3zaumojenctBus okcuna meau (II) ¢ pactBopoMm cepHOIl KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUMHA HEUTpaau3alvH, IOJyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 pacTBOpPA COJIU, PELICHHE
DKCHEPUMEHTAIBHBIX 3a/ad MO TeMme «BaxkHellune Kiacchl HEOPraHWYECKHUX
COCTMHEHUI».

Ilepnoanyecknii 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aTroMoB. XHMHYECKasi CBS3b.
OKHCIANTETbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KJIACCU(DHUKAMU XUMUYECKHX 3JeMeHTOB. [lonsTne o
IPYINaxX CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yoT aM(pOTEPHBIE OKCUIBI
Y TUJPOKCUBI.

[lepnognueckuii 3akoH. Ilepuoandeckas cucteMa XUMUYECKHUX dJIEMEHTOB /1.
N. MengeneeBa.  KoporkomepuogHas W JJIMHHONEPUOAHAS dbopMbI
[Tepuoauueckon cuctembl XuMudeckux aieMeHToB 1. . Menneneesa. [leproas
U rpynnsl. OU3NYECKUH CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB IIepUoja U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
ITepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA 10 ero nosnoxeHuro B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpynmnaM U Nepuoaam.

3nauenue [leproanueckoro 3akona u [leproandeckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB Ui pa3BuUTHA Hayku W npaktuku. . Y. MenneneeB — yd€HbI U
rpaXk JaHWH.

Xumuueckas cBsi3b. KoBaneHTHas (ToJjisipHass M HEMOJSIpHAs) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucieHns. OKHCIATEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
[Tponecchbl OKMCIEHUS U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpasloB BEIIECTB METAIUIOB M HEMETAJIOB, B3aMMOJEHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCIOT M WIEJIOYEH, IMPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKHCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropenue, peakliMy pa3ioKeHHs, COSTUHEHU).

Mescnpedmemmnuwie ceasu



Peanuzanuss MeXNpeAMETHBIX CBSA3€M IPpU U3yYEHMM XUMUM B 8 Kiacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IOHSATHM, TAK W TOHATHUH, SBISIONIUXCS CHUCTEMHBIMU JUISl OTAEIBHBIX ITPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIN (DakT, TUIIOTE3a, TEOPHS,
3aKOH, aHalu3, CHUHTe3, Kilaccu(ukanus, MEepUOJUYHOCTb, HAOIIOJCHHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®u3uka: Marepus, aToM, OJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUJ,
M30TOIIBI, PAAMOAKTUBHOCTB, MOJIEKYJIA, DJIEKTPUYECKAN 3apsll, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3NUecKue BEIUUYUHBI, €IUHULIBI
U3MEpEHUs1, KOCMOC, TUIaHETHI, 3BE€3/1bl1, ComHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadms: armocdepa, ruapochepa, MHHEpAIBl, TOPHBIC  IIOPOJIHI,
IIOJIE3HBIE UCKONAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMH4YecKasi peakuus

Ilepronnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWUH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX NEPUONOB, KaiuusA, KalblUsid M HX
COCIMHEHHI B COOTBETCTBUM C IIOJIOXKEHUEM 3JeMeHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHHUEM UX ATOMOB.

CrpoeHune BemiecTBa: BHJIBI XUMWYECKOW CBSI3H. THIBI KPHUCTAIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PA3JIMYHBIM KJACcCaM HEOPTaHUYECKHUX
COEIMHEHUN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX PEAKIUM 0 pa3IUyHbIM NPU3HAKAM (10 YHUCITY
M COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIoBOMY 3(ddekrty, 1o
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[lonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsTe 00 00OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [IoHATHEe O TOMOTE€HHBIX U I'€T€POreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBeCUU. DaKTOPHI,
BIMAIOIIME HA CKOPOCTb XWUMHUYECKOM pPEaKUUd U IIOJIOKEHUE XHMHYECKOIrOo
PaBHOBECHSL.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHON peakiuu. CoCcTaBlIeHUE ypaBHEHHM



OKHUCIIMTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMA C  HCIIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust 31MEKTPOIUTUIECKON AUCCOLHUALIMH. DIIEKTPOIUTHI U HEIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M [IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumMuueckon cszu. Crenenn aucconuanuu. CUIbHBIE U C1a0bIe SJIEKTPOIUTHI.

Peakuun noHHOTO OOMEHa. Y CloBUS IPOTEKAHUS peaKMii HOHHOTO OOMEHa,
IOJIHBIE M COKpauIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAaHMM M coOJied B CBeTe MPEJICTaBICHUH 00  BIEKTPOJIUTUYECKON
mucconnanyu. KauectseHHble peakuny Ha MOHBIL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEISMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEILIECTB — METAJIOB U HEMETAIOB (rpadura M anMmasa), CI0XKHBIX BEIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakUuu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJHOCTU
pacTBOpOB  BEILECTB, IpOLECCa JUCCOLMALMM KHCIOT, IIEJI0Yed U  COJIeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPUAIOB), MPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKaHWs  peakuuid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BBIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropenue, peaklMM pa3yIoKEHHs, COEIUHEHHUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pEAaKUMHd HA HOHBI, pEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTayibl 4 MX cOeIMHEHHU S

OOmiast xapakTepucThka rajoreHoB. (OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (U3NYECKHe CBOWMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHMYECKHME CBOMCTBA HA IIPUMEpE  XJIopa
(B3aMMOJEHCTBHE C METAUIaMH, HEMEeTaulaMH, LIero4amMu). XJIOPOBOAOPOI.
ConsHas KHMCIIOTa, XMMUYECKHE CBOKMCTBA, IOJIy4EHHUE, NMpUMEHeHHe. [leiicTtBue
XJOpa U XJOPOBOAOPOJA HA OPraHW3M 4YeJloBeKa. BakHeWlume XJIOpUAbl U HX
Hax0JICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOICTBA
HPOCTBIX BEUIECTB — KUCIOPOJA U cepbl. AJITIOTPOIIHbIE MOIU(UKALIMUA KUCIOPOJa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBoIOpOJ, CTpOCHUE, (PU3UUYECKHE U
XUMAYECKHE CBOMCTBA. OKCHUABI CEpPbl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnast kucnora, ¢u3nUecKMe U XHUMHYECKHEe CBoWcTBa (oOmmIMe  Kak
OpeACTaBUTENs Kjlacca KHUCIOT M crneuuduueckue). XUMHUUECKHE PpEeakllvy,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a TMOMYy4YeHUsI CEPHOM KHUCIOTHI.
IIpumenenue cepHor KUCAOTHL. COJIM CEPHOM KHUCIIOTHI, KAYECTBEHHAs PEAKLINS Ha



cyibdar-uon. HaxoxneHnue cepbl U €€ COEIMHEHMI B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH CcpeAbl COEIMHEHUSIMH cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALLCHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHs. A30T, paclpOCTPAHEHHE B MPUPOE,
¢bu3nueckue U XuMHUecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
($u3NYecKre 1 XUMUYECKHUE CBOMCTBA, OJyYeHHE U puMeHeHue. Conu aMMOHuS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHCIIOTa, €€ MojydyeHue, (PU3NYECKue U XUMUYECKUE
cBOiicTBa (0OIIME Kak MpEACTAaBUTENS Kiacca KUCIOT M CcHelupUuyYecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUS B KayeCTBE MHUHEPAIbHBIX
yao0peHuit. XuMHU4ecKoe 3arpsi3HeHNe OKPYKAIoUIe cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXAM, 3arpsA3HEHHE BO3AyXa, MOYBBI W BOJ0EMOB). Docdop,
altoTponHeie Moaudukanuu (ocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI00OPSHHUIA.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHCIEHHUA.  YTIEpoJ,  aJUIOTPOIHbBIC
Moau(UKALUK, PACHpOCTpaHEHUE B TPHUPOAC, (PUINYECKHME U XUMUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
¢u3nueckue M XHMMHYECKHE CBOICTBA, JACHCTBUE HA >KUBBIE OPraHU3MBbI,
MOJTlyYeHUE M MPUMEHEHHE. DKOJIOTHYECKHe MpPOOJIEMbl, CBA3AHHBIE C OKCHUIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiMMaTa, MMapHUKOBBIM
s dexT. YronbHas kuciaora U €€ coyu, ux GU3NUEeCKUe U XUMHUYECKHE CBOMCTBA,
nojiiydyeHue u npuMmeHeHue. KauecTBeHHass peakiusis Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE TOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUIIeH, 3TaHOJI, TJIULIEPUH, YKCYyCHasl KUCIIOTA).
[IpupoaHple HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MHPUPOIHBIN Tra3, HEPTH),
MPOIYKThl WX mepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIINIIICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BaXKHBIX BEHIECTBAX: XKUpax, Oelkax, yrieBojax — U ux
pojiM B OKM3HM UeloBeKa. MarepuaibHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCIMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npuMmeHenue. CoenuHeHusi kpemMHusi B mnpupoze. OOmue mnpencraBieHus o0
okcune kpemaus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAaHKE B
ObITYy, B MPOMBIIIJIEHHOCTH. BaxkHeillne cTpouTelbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, 1IEeMEeHT, 0eToH, xkese300eToH. [Ipobiembl 0e30MacHOro MCHOIb30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

M3yUYeHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX peaKIUi Ha XJOPUA-UOHBI U HAOIIOJACHUE PU3HAKOB
UX TMPOTEKAHUS, OMBITHL, OTPAKAIIME (PU3NUYECKHE M XHUMHYECKHUE CBOMCTBA
TraJIOTEHOB M HMX COEIMHEHHMH (BO3MOXXHO MCIOJIb30BAHHE BUIEOMATEPUAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpUIOB (TAJOr€HHUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  COCAMHEHUSMU  (BO3MOXKHO  MCIIOJIb30BAHME
BUJIEOMATEpUaIIOB), HAOJIOIEHHE Tpoliecca OOYTIMBaHUs caxapa IMoj JASUCTBUEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHCIIOTBI, MW3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBICeHHOI CEepHOI KMCIIOTHI, MPOBEICHUE KAYECTBEHHON peakIu Ha CyIbdaT-
MOH U HaONIOJeHUE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHUE C (PU3MUYECKUMHU
cBoiicTBaMu a3ora, (ochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), 0Opa3aMu a30THBIX U (HOChHOpPHBIX yAOOpEHUi, MOTyUeHUE,
coOupaHue, paclo3HaBaHWE€ U H3y4YCHHE CBOWMCTB aMMHaka, MPOBEIACHHE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ocaT-uOH U H3yUYEHHE NPU3HAKOB
UX NPOTEKaHUs, B3aUMOICCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTBI C ME/IBIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3Yy4YCHHE MoZEenen
KPUCTAJUTMUECKUX pemEToOK anmasa, rpadura, (QymnepeHa, O3HAKOMIICHHE C
IPOLECCOM aJCOpPOLMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM W
YCTPONCTBOM MPOTUBOra3a, MoOJyuyeHUe, COOMpaHue, paclio3HaBaHUE U W3YUYEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, IpOBEIECHUE KauyeCTBEHHBIX pEaklMi Ha KapOOHAT U
CUIMKAT-UOHBl W H3yYEHME INPU3HAKOB HX MPOTEKAHUSA, O3HAKOMIICHUE C
IPOAYKIMEH CWJIMKATHOM IIPOMBIIUIEHHOCTH, PELICHUE JKCIIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxxHelme HeMeTaJuTbl M UX COCTUHEHUS».

MeTaJsibl 1 X COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METANIOB HA OCHOBAHHHU
ux mnosiokeHus B llepuommueckon cucreme xumuyeckux osiemeHtoB [[. .
MeHnneneeBa u ctpoeHuss atoMoB. CTpoeHHE MeTaJUIoB. MeTtamuueckas CBSI3b U
METaJUIMYECKasi  KPUCTAJUIMYECKAsT  PEIIETKAa.  OJNEKTPOXUMUYECKHA  pAX
HanpspKeHU MetayioB. GuU3nveckne U XUMHYECKUE CBOMCTBA MeTauioB. O0mmue
CrocoObl MoyyeHus: MeTaioB. [loHsATHE O KOpPpO3UM METauIOB, OCHOBHBIE
crnocoObl 3auUThl MX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[[lenoynbie MeTamibl: noynoxeHue B lleproanyueckoil cucTeMe XUMUYECKHUX
anementoB /. M. MennaeneeBa, CTpO€HHME UX aTOMOB, HAaXOXJIECHUE B NPUPOJE.
duznyeckne U XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kamus). OKcuibl U



TUAPOKCUABl HAaTpusi W Kanusd. [IpruMeHeHHne MIEeNOYHBIX METANIOB U HX
COCMHECHUM.

IIlenouyno3emenbHble METa/UIbl MAarHUM W KaJdbLUMUM: IIOJIOKEHUE B
[Tepuonnueckont cucreMe xumuueckux 3neMeHToB . . MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3NUECKNE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblus. BaxuHelmue coequHEeHHs KalblUs (OKCHUJ, TUIAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ yCTpaHEeHHUS.

AJIIOMUHUN: TI0J1I0)keHUE B [lepuoinueckor CUCTEME XMMUUYECKUX 3JIEMEHTOB
JI. 1. MenpaeneeBa, CTpOEHUE aToMa, HaXOXKIECHHE B mnpupone. dusznueckue u
XUMHUYECKHUE CBOMCTBA almfOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIIA U THIPOKCHUIA
AITIOMUHUSL.

Keneso: nonoxenue B llepuonnueckoil cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MeHnneneeBa, CTpOEHHME aToMa, HaxXOXKIE€HHE B npupone. Pusnveckue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUAbI, THAPOKCUIBI U conu xene3a (I1) u xxenesa
(II), ux coctaB, CBOWCTBA U MOJYUYECHHE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHME C oOpa3laMu METaUIOB W CIUIaBOB, HUX (PU3HYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YyJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJblIUsl W HATpUs C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOW BOJBI, IIPOLIECCAa TOPEHUS XKeje3a B KHUCIOPOJE
(BO3MOKHO  HCIOJIb30BAaHHE  BHJICOMATEPUAIOB), MPU3HAKOB  MPOTEKAHUS
KAuECTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJbLUs, AJIIOMUHHUS, LIMHKA, JKelie3a
(IT) u xxeneza (I11), meau (II), HabmroeHNE M OMMCAHUE TIPOLIECCOB OKPAIIMBAHUS
IJJaMEHH WOHAMU HaTpusl, KaJlus W Kaidbluad (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIEAOBaHNE aM(DOTEPHBIX CBOMCTB TMJIPOKCHIA aTIOMUHUS
Y TUAPOKCHU/IA IMHKA, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxnelmme
METaJUIbl U UX COEAUHEHUS.

XuMuUf ¥ OKpY:Ka0IIas cpeaa

BemectBa M marepuanbsl B IOBCEIHEBHOM JXU3HM YelIOBeKa. besomacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas momoris npu
XUMHYECKUX 0KOrax M OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYXKarolleh cpeinl (MpeaenabHasi JOoMmyCcTUMas
KOHLIEHTpanus BeulecTs, nanee — [1/IK). Poib XuMuu B pelieHun 3K0JIOIrMYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEpPHBIE
MaTepHabl).

Mesicnpeomemmnuie cea3u



Peanusanus MexnpeIMEeTHBIX CBsI3€d NpU HM3YYEHMM XMMHMM B 9 Kiacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHSITHUH, SIBISIOIIMXCS CUCTEMHBIMH I OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE NMOHSATHS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEeOopusl, aHalu3, CHHTE3, KiIaccupuKalus, NEpUOJAUYHOCTb, HaOIIOJCHHE,
AKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHME, MOJEIb, SBJICHHUE, ITapHUKOBBIN
3 eKT, TEXHOIOTHS, MaTEPUAIIHI.

®dusnka: martepus, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIBl, PAaJUOAKTUBHOCTb, MOJEKYJA, SJIEKTPUYECKHU 3apsl, IPOBOJIHUKH,
HOJYNPOBOJHUKHU, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
pemérka, CruiaBbl, (PU3MUECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMHUYECKOEe
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢ortocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAIBHBIE
yAOOpEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpANbl, TOPHBIE OPOJBI,
I0JIE3HBIE UCKOIAEMbIE, TOIINBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHUHAU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO  OOIIEro
0o0pa3oBaHus JOCTUTAIOTCS B XOJi¢ OOy4YeHUs XUMHUHM B €IMHCTBE y4eOHOU U
BOCIIUTATEJILHOUN JIEATEIIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIecTBe MpaBUJIaMd M HOPMaMU TIOBEJICHUS M CHOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIIMN 00YYarOITUXCSI.

JIn4HOCTHBIE ~ PE3yJbTAaThl  OTPAXKalOT  TOTOBHOCTh  OOy4YarOIIMXCA
PYKOBOJICTBOBATbCS ~ CHUCTEMOM TO3WTUBHBIX IIEHHOCTHBIX OpHUEHTAlUA W
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMSL:

[IEHHOCTHOT'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY
M HAyyHOMY HACIEIUI0, TOHUMAHUSI 3HAUYCHUS] XUMHUUYECKOM HAayKu B >KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIANIETh JTOCTOBEPHOW HH(POpMAIMEH O
NEPEAOBBIX JOCTHMKEHUAX M OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpamaaHCKOro BOCIIMTAHUS:

MPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4EeOHOMCCIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHAAX
NEATeNIbHOCTU, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOUW AESTEILHOCTU MpHU
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEIbHBIX 3a/1ay, BBHINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TIpollecce€ ITOM y4eOHON MAEsITeIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TIOBEJEHHWE M TMIOCTYNKH CBOUX TOBApUILNEH C TMMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUSA MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOM pEaKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIIAIOILINEC
OCHOBY Il TIOHMMAHUSI CYIIHOCTH HAYYHOM KAapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
IPUPOIHOM CPENO, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

NO3HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUHU MO
XUMUU, HEOOXOJUMBIC i1 OOBSCHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUI,
MMO3HABATENILHON, WH()POPMAIMOHHOW W YUTATEIBCKON KYJIbTYpHl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOW paboOThl C Y4ECOHBIMU TEKCTaMH, CIPABOYHOM



JUTEpPaTypor, JOCTYNHBIMH TEXHUYECKUMHU CpEACTBaMH HMH(POPMAIMOHHBIX
TEXHOJIOTHUH;

MHTEpeC K OOYYEHHMIO W TO3HAHUIO, JI0003HATENHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W HCCIENI0BATEIbCKON
JESATEeNIbHOCTU, K OCO3HAHHOMY BBIOOpPY HAMPABJICHHOCTH U YPOBHS OOyuY€HUS B
JIaJbHEUIIIEM

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTU JKU3HHU, OTBETCTBCHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCJICACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOAMMOCTH COOJIO/IEHNST TIpaBWJ OE30MAaCHOCTH Tpu  OOpareHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPyA0BOIr0 BOCIIUTAHMSA

WHTEPEC K MPAKTUUYECKOMY M3yUCeHHIO TTpodeccuil U Tpyia pa3IngyHOro Poja,
YBOXEHUE K TPYAYy M pe3yJibTaTaM TPYJOBOH JEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TIPUMEHEHHS TMPEAMETHBIX 3HAHWM 10 XHUMHH, OCO3HAHHBIA BBIOOD
WHJIMBUAYAJILHOW TPAECKTOPUU MPOJIOIKEHUSI 00pa30BaHus ¢ yU€TOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENIHON MpodhecCUOHATBHOM ASSITENBHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCS B IPO(eccHoHaIbLHON Cpejie;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KW3HU Ha 3emJle, OCHOBE €€ CYIIECTBOBaHUsI, IOHUMAHUE LIEHHOCTH 3J0pPOBOT0 U
O0e3omacHoro oOpa3a JKM3HHU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(GU3UYEeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHWE IICHHOCTHU COOJIOIEHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIlUAX,
YIPOXKAKOIIUX 3J0POBbIO U KU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydaeMble MPH N3YYECHUU XUMHH, IS
pELIEHUs 3a/1a4, CBA3aHHBIX C OKPYXKAIOILIEH ITPUPOTHON CPENOH, IS TTOBBIILIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HaHUS TIJ00AbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM W MyTell WX PEIIeHUsS MOCPEICTBOM METOJ0B XHWMUU,
AKOJIOTUYECKOT0 MBIIUIEHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIBLHOM,
KOMMYHUKAaTUBHOMN U COLMAJIbHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbBTATBI

B cocraBe wmeranpeaMETHBIX peE3yJabTAaTOB BBIACISIOT 3HAYUMbIE IS
dbopMUpOBaHUS MHPOBO33pCHHS OOIIEHAy4YHbIE TIOHATHA (3aKOH, Teopus,
MIPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYTroe.), KOTOphIe
WCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEAMETax W IMO3BOJISIIOT Ha
OCHOBE 3HAHWH W3 ITHX MPEAMETOB (DOPMUPOBATH MPEIACTABICHUE O IEIOCTHOMN



HAy4YHOUW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe eHCTBUS (ITO3HABATENbHEIE,
KOMMYHUKATHBHBIE, PETYJISTUBHBIE), KOTOpble obOecneunBaroT (OpMHpPOBAHUE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4YEOHOM
NESATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA

ba3oBble 1ornyeckue aAeficTBUA:

YMEHHUSI MCMOJIb30BaTh NPUEMBI JIOTMUECKOTO MBIIIJICHUSI MPU OCBOEHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUN (BBIACIATH UX XapaKTEPHbIC
MPU3HAKHU, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMU MOHSTUSMH), UCIOJIb30BAThH
TIOHATHUS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPHUH JUIsl KJIacCU(PUKAIMKA XMMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIIHi,
yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH H3yUCHHS,
CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHAYKTUBHBIC, IENYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BEIBOJBI M 3aKIIFOUCHUS;

yMEHUE TMPUMEHSTh B IMpOILlECCe I[IO3HAHUS TMOHATUS (MpEeaMETHbIE U
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3YEMbIC B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE TPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI DJEMEHTa), XUMHuueckas ¢opMmysia M YpaBHEHHE
XUMHUYECKON peakIuu — MpHU PElIeHUH Y4eOHO-MT03HABATENbHBIX 33/1a4, ¢ yYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKHA U3Y4aeMbIX OOBEKTOB — XMMUYECKHUX BEILIECTB U XUMUUYECKUX PEaAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CICACTBEHHBIE CBSI3U |
IPOTUBOPEUHS] B U3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TAaKXKE B KA4eCTBE OCHOBBI I (POPMHUPOBAHUS TUIIOTE3BI IO
IPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMbIX CYKICHUMH;

NpUOOpETeHNE OIbITa MO IUIAHUPOBAHUIO, OPTaHMU3alMUd U TMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyIUpoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MpoJIeNIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BHIOWpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HH(POPMAIHIO
pPa3TUYHBIX BUJOB U (HOPM MPEACTABICHUS, TIOTYYaeMYI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICp)KAHUs, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTHUYECKHA OIEHUBATh MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO WH(OPMAITHIO;



YMEHHE NMPUMEHATh Pa3IUYHbIE METOJbl M 3aIllpoChl MPU IOUCKE U OTOOpE
MH(OpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JMJi BBIIOJHEHUS
y4eOHBIX W MO3HABaTENIbHBIX 3a7a4 ONPEAeIEHHOr0 TUIIA, IPUOOPETEHNE OIbITA B
o0lacTh  UCHOJb30BaHUS  MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOUPATh ONTUMANBHYIO (POpMY MpeAcTaBieHUs] HHPOpMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIO0XXHBIMH CXEMaMH, JAuarpaMMaMu,
npyrumu hopMamu rpaduKi U X KOMOUHAIUSIMU;

YMEHHE WCIOJIb30BaTh MW AaHAIW3UPOBAaThb B IIpolecce Y4YeOHOU W
HCCIIEIOBATENBCKON N1eATENbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIIIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSIHME OKPYKAKOUIEH NPUPOIHON
Cpelibl.

KoMMmyHHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:

YMEHHS 3aJaBaThb BOMNPOCHl (B XOJ€ Auanora u (WIh) JUCKYCCHM) IO
CyLIECTBY  0OCyXJaeMol  TeMbl, (OpPMYyJIUPOBATH CBOM  IPEAJIOKEHUS
OTHOCHUTEIBHO BBITTOJIHEHUSI MIPEJITIOKEHHOM 3a1a4H;

YMEHUsI  NPEJCTaBIATh  NOJYYEHHbIE  PE3yJIbTaTbl  [MO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTax; JeJaTh I[PE3CHTALNIO
pE3yJIbTaTOB BBINOJIHEHHUS XMMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOpPHOIO OIBITA,
nabopaTopHOIl pabOTHI MO UCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4EOHOIO MTPOEKTA);

yMEHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
MIO3HABATEJIbHOM W HUCCJIEIOBAaTEIbCKOM  JEATEIBHOCTH  IPU  PELICHHUH
BO3HUKAIOLIMX MpoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (o0CyXIeHusl, 0OMEH MHEHUSMH, «MO3TOBbIE IITYPMbD», KOOPAUHALIMS
COBMECTHBIX JEHUCTBUM, ONPENCICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHA:

YMEHHE CaMOCTOSITEJIBHO ONPENEATh LEIU AEATENbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeNbHOCTh, BEIOMpPAaTh Hanbosiee 3(hPEeKTUBHBIE CIOCOOBI PEIIEHUS] YUEOHBIX U
IIO3HABATENBHBIX 337a4, CaMOCTOSITEIbBHO COCTAaBIATh WIM KOPPEKTHPOBATH
IPEIJIOKEHHBI AIrOPUTM JIEWCTBUM IpPU BBIIOJHEHUH 3aJaHUM € y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PeakUusX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW I€JIM, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIAracMbI€ B YCJIOBUU 3aJaHU.

HNPEAMETHBIE PE3YJbBTATBI

B cocraBe mnpeaMeTHBIX pPe3yibTaTOB MO OCBOEHUIO 005S3aTEIbHOTO
CoJlep KaHMs, YCTAHOBJEHHOrO JAaHHOW (enepanbHO padoyel nporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIE 00YUYaIOUMMUCS Hay4YHbIEC 3HAHUS, YMEHHS U CLIOCOObI



NercTBUM, crnenuuyueckue g TOPEeJAMETHOM  00macTu  «XHUMHS», BHJIBI
NEATEIBHOCTY 1O  TOJYYEHUIO HOBOIO  3HAHMS, €ro HHTEPIPETALNH,
peoOpa30BaHUIO ¥ MPUMEHEHUIO B PA3IMYHbBIX YICOHBIX I HOBBIX CUTYAITHSsX.

K xonIy oOydenus B 8 kiacce mpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAOIIMXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJIIpHAss Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUUECKOTO JIEMEHTa B COSAMHEHNUU, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBLHOCTb, CTEICHBb
OKHUCJICHHS, XMUMHUYCCKas PEaKIus, KiIacCUu(PuKamus peakmuii: peaxiuu
COCIIMHCHMS, PEAKUUU PA3J0KCHUSA, PEAKIHU 3aMEIICHUS, PEaKINU
oOMeHa, 2K30- U DHJAOTCPMHUUECKHE PEaKINH, TeTUIOBOM d(pdeKT peakiuu,
SAIpO aToMa, SJEKTPOHHBIA CJIOW aToMma, aTOMHas OpOUTadb, paguyc
aToOMa, XMMHYECKasi CBSI3b, MOJIIPHAS M HEIMOJSAPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KaTMOH, aHWOH, PacTBOP, MaccoBas JOJISI BEIIECTBA
(mpolieHTHas! KOHIICHTpAIUs) B pacTBOPE;

e WUIKOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHYECKHX IIOHATHUH U
MIPUMEHATH ITHU MOHSITHUS IPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJIeHUS (HOpMyJl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

e OIpEJENsATh BaJIGHTHOCTh aTOMOB 2JICMEHTOB B OMHAPHBIX COSTUHCHHSIX,
CTENEHb  OKWUCIJIGHHMS  DJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEIACIEHHOMY KJIACCY COEAUHEHUN IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuomnueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh IMMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX MOJOXKeHUs B llepuoanueckor cucreme,
3aKOHOB COXPAaHECHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOTrajipo;

e OINKCHIBATh U XapakKTepu3oBaTh TaONMMUHYylO Gopmy Ilepuogudeckoi
CUCTEMBl XHMHWYECKUX JJIEMEHTOB: pa3iIuyaTh TMOHATHS  «IJIaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJIbIIIE TIEPUOJBI, COOTHOCUTH OOO3HAUYECHMS, KOTOpPhIE HMEIOTCS B
tabmune «llepuonuueckass cucteMa XumMudeckux a3emeHtoB J[. .
MenzeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o01ee Yucio JIEKTPOHOB
U pacrnpeesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILECTB, N0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YpPaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHUMHUYECKHUX [PEBpAILCHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJIPHYIO W MOJIIPHYIO  MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo 3JIEeMEHTa 10 (opmyJie
COEIMHEHH S, MAaCCOBYIO JIOJIO BEILIECTBA B PaCTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIIUY;

MIPUMEHSITh OCHOBHBIE OIEPAIIMKU MBICIUTEIBHONU JEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTEMAaTHU3alluI0, KiIacCU(PUKAIUIO,
BBISIBJICHUE TMPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — /I U3y4YEHUs CBOMCTB
BEIIECTB U XHUMHUYECKHX PEaKIHil, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAOJIOJICHWE, HU3MEpPEHHe, MOJACIMPOBAHHUE, SKCIEPUMEHT
(peaJibHBIA U MBICIICHHBIN );

cieioBaTh ~ MpaBWJaM  [OJb30BaHUS ~ XUMHYECKOM  MOCYyAOW U
nabopaTopHbIM 000pYy/IOBaHMEM, a TakKe TMpaBwiaM oOOpamieHus ¢
BEIIECTBAMHU B COOTBETCTBHUM C HWHCTPYKIUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB M0 TMOJYYECHUI0O U COOUPaHUIO
ra3o00pa3HbIX BEMIECTB (BOMOpOJa ¥ KHUCJIOPOJAA), MPUTOTOBJICHHUIO
PacTBOPOB C OIPEACIEHHONM MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IJJaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI MO
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xonIy o0yueHus B 9 kjiacce npeIMeTHBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKHUX MOHATHWA: XUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEIIECTBO,
CJIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasi peaKkilysi, XUMUYecKasi CBs3b, TEIIOBOM d(dexT
peakuuM, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHL, AJIEKTPOJMTUYECKAST IUCCOLMALMSA, PEAKIUH HOHHOTO
oOMEHa, KaTaliu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE DPEAKIIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTENIb, OKHUCIEHHME HW  BOCCTAaHOBJICHUE,
ajuioTponusi, am(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJUIMYECKAs), KpUCTANIMYECKass peleTka, KOppOo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUHUH, TMPEIETbHO JOMyCTUMAas
koHueHnrtpanus [IJIK BemecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHYECKUX [MOHATHU U
MIPUMEHSITh 3TU TOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;
WCIIOJI30BaTh XUMUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCJIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OTpEeNENIEHHOMY KJIacCy COEIWHEHUU 1o (opMmyiaM, BHUA XHUMHYECKOU
CBs3M (KOBAJICHTHAs, WOHHAs, METaUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHHUSX, 3apsij MOHA MO0 XUMUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOPAaX HEOPTaHWYECKUX COCIMHEHUH, THUIl KPUCTATIMUYECKOMN
PELIETKU KOHKPETHOI'O BELLIECTBA;

packpbiBaTh cMbici [lepuonndeckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATh W XapaKTepHU30BaTh
Tabnuuynyto popmy Ileproguyeckoil CHUCTEMbI XMMHUYECKHX SJIEMEHTOB:
paznuyaTh TOHATHS «TJaBHas mnoarpynma (A-rpynma)y U «moOouyHas
noarpynmna (b-rpynma)», wmanbie u OoJbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHHUsl, KOTOpbIE MMEIOTCA B TMEPUOJUYECKON Tabmuue, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHUS  aTOMOB  XMUMHYECKHUX
AJEMEHTOB (COCTaB MW 3apsja  sAjapa, oOIIee 4YHCIO DJIEKTPOHOB U
pacnpeneneHue WX IO DJJIEKTPOHHBIM CJIOAM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COEIUHEHUI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(pUIMPOBaTh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWYECKUE BEIICCTBA,
XUMUYECKUE peakluu (M0 YMCIy M COCTaBy Y4YACTBYIOLIMX B pEaKUUU
BEILIECTB, MO TEIJIOBOMY 3(P(hEKTy, M0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMMKE U CHEeNU(PUISCKUE XHUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CIJOXHBIX BEIIECTB, MOJITBEPKIas OINHCAHUE
puMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIUK;

COCTaBJSATh YPAaBHEHUS DJEKTPOJIUTHYECKOM JUCCOLMAIMU  KHUCJIOT,
LIEJI0YEH U COJIEW, MOJIHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIINA HOHHOTO



oOMEHa, ypaBHEHHUS peakluid, TMOATBEPKIAIOIIUX CYIIECTBOBAHHE
TEHETUYECKOU CBSI3U MEXy BEIIECTBAMM PA3IUYHBIX KJIACCOB,;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUN
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COEIMHEHU S, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coOMoaTh  TpaBWUjia  TOJb30BaHUS  XMMHUYECKOW  TOCY/IOU u
nabopaTopHbIM  O0OpYJIOBaHMEM, a TakKe IMpaBWia OOpaIllEHUS C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSIMH TIO BBITIOJTHCHHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB MO TMOJYYECHUIO U COOUPAHUIO
ra3z000pa3HbIX BEHIECTB (AMMHaKa M YIJICKUCIIOTO rasa);

MPOBOAUTh  PEAKUMUM, MOATBEPNKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
nonu-, kKapOonart-, docdar-, cunmkar-, cyibdar-, THAPOKCHII-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIlMN MBICIIUTEILHON EATeTLHOCTH — aHAIN3
M CHUHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTEeMAaTH3allMi0, BbISBICHUE
MPUYUHHO-CJICICTBCHHBIX CBS3€H — JUIAI M3YyYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEAaKIUW, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HAOJIOICHUE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT (pealbHbI WU
MBICJIEHHBI).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnyecTBO 4acoB
Ne HanmMeHoBaHMe pa3iesioB U DJIeKTpOHHbIe (LM(ppPOBbIE)
n/n TeM IPOrpaMMbl Bcero Kourpossusie HpakTieckne o0pa3oBaTe/IbHbIE PeCypChl
padoTbl padoThI
Paszgea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusi — BaxkHas 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [{OK
MPAKTUYECKOU IEeSATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeJIOBEKa
12 BemecTBa n xuMuueckue 15 1 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3nes 2. BaskHelilnne npeAcTaBUTeIM HEOPraHUYECKUX BellecTB
1 Bosnyx. Kucnopon. [lonstue 6 bubmumorexa [IOK
00 oxcHIax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonarue o kucinorax g 1 bubnuorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 Bbu6morexa [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bu6mmoreka [{OK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Pasnen 3. llepunoanueckuii 3axon u [lepuoanyeckas cucrema xumudecknx ieMmeHToB I. U. MenneneeBa. CTpoeHue aToMOB.
Xumudeckasi ¢Bsizb. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN



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

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema

bu6mmorexa [JOK

3.1 XAMUYECKUX dieMeHToB /1. U. ! https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMH4YeCKas CBA3b.
3.2 OKHCIUTEIBHO- 8 bubmotera [JOK
https://m.edsoo.ru/7141837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIHI
bu6mmoreka [JOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7141837¢c
OBIIEE KOJIMYECTBO YACOB IT10 68

[TPOI'PAMME



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

9 KUIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM unppoBbIe
Ne /i P Konrpoabubie | Ilpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3zgea 1. BemecTBo 1 XUuMHUYeCKHe peakuuu
11 [ToBTOpenue u yriryOiaeHne 3HaHUN 5 1 bubmuorexa [IOK
' OCHOBHBIX Pa3/eIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs TUCCOIIAAIINS. 2 | | bubnmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHMS
1 OO6m1ast XxapaKTepruCTUKa XUMHYECKUX 4 1 bubnuoreka [IOK
) anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepruCcTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa LIOK
) py - -eP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1ast XxapakTepruCcTUKa XUMUIECKIX
23 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 Bubmmorexa LIOK
’ Py ' ’ p https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mmas XxapakTepruCcTHKa XUMUIESCKUX
2.4 snemeHToB IVA-rpynnsl. Yraepon u 8 1 2 bubmmorexa [TOK
' . by ' POz https://m.edsoo.ru/7f41a636
KPEMHHI B UX COCTMHCHHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJJIBI M UX COCIUHECHUSA

bu6mmoreka [{OK
A i 4
3 Obmwe cpoiicTsa MeTa/IOB https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
32 B 7| 16
aXKHEHNIITEe METAIIBI U UX COeTUHEHUS hitps://m.cdsoo.rw/ 7412636
Hroro no pazgeny 20
Pasnen 4. Xumus u oxkpy:xaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B XKU3HHA YeJI0BEKaA 3 bubmmorexa [IOK
’ B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHoe BpeMs 3 bubmnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68



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




ITIOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbBIE
Ne Mara nudposbie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl

| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [{OK
yenoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmorera [TOK

A https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubmmoreka [IOK
oOparieHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 YucTele BemecTBa 1 cMecH. CrIocoObI | bubnuorexa [JOK
pazzeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [OK

a ! {Ha prmMep hitps://m.edsoo.ru/fl0d28c8
OYHUCTKHU TIOBAPEHHOU COJIN)»
but6mmoreka [{JOK
6 Ato oJie 1
TOMPLH MOJICRYJIH https://m.edsoo.ru/ff0d2a6¢

. XuMHUYECKHe 3JIEMEHTHI. 3HAK! | bubmmoreka [JOK
(CUMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U ClOXKHbBIE BEMIECTBA 1 bubmorexa [IOK

P m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmmorexa [OK

YVPHOE Y https://m.edsoo.ru/f0d2d50



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

3aKO0H IIOCTOSIHCTBA COCTaBa BCIICCTB.

bu6nuoreka [JOK
1 X .B
0 umriecKas opmyna. BaretrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAsI Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHUYECKOr O bu6nuoreka [JOK
3JIEMEHTA B COeJUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubnuorexa [JOK
Monsipnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKHE U XUMUYECKHUE SBJICHUS. bubmuoreka [JOK
XuMHU4YecKask peakLys https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus MPOTEKaHUSA bub6nnoreka [IOK
XUMUYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubmuorexa [JOK
XUMHYECKUE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konudecTa, MacChl
17 BEILIECTBA 110 YPABHEHUSAM XUMHUECKUX bubmorexa HOK
N P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMuuecknx peakuun
18 (coe I/IH(lf)DHI/ISI A3JI0KEHHUS ! bubnmorexa LOK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHsI, 0OMEHA)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIKIoNeAncT. O000IIeHe U bubmorexa HOK
] . https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3ALMS 3HAHUU
20 Konrponsnas padora Nel mo teme bub6mmoreka [IOK
«BelllecTBa 1 XUMHUYECKHE PEAKIIAMD) https://m.edsoo.ru/ff0d4290
o1 Boznyx — cmecs razos. Cocras bubnnorexa [JOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

MPpOCTOC BCIICCTBO. O30H

dusnyeckre U XUMHUYECKHE CBOUCTBA

” a (peax N bubmuoreka [JOK
KHCIOPONA (PCAKIII ORICICHHA, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcuaax
CrocoObl TOJIy4YeHHUsT KUCIIOpoa B

23 JabopaTopun Z m OMLImneHI:IOIcLTI/I bubmorexa HOK

paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TemnoBoii 3¢ ekt XuMUIecKoit

24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEaKLUIX
TomnuBo (HedTh, yroiab U METaH).

75 3 (Hegre, y 0COBLI iro bubmuoreka [JOK

ArpASHCHHE BOS/AYXa, C1l https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALLECHUS
[TpaxTrueckas padorta Ne 3 o Teme
26 «l?l JIYYCHUE U . OupaHHe KUCI0pOoaa Bubmroreia LIOK
omyHerme COV panme poad, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBONCTBY»

7 Bonopon — 3ieMeHT u npocroe bubnnorexa [HOK
BelecTBo. Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0

73 DuU3NUECKUE U XUMUYECKUE CBOMCTBA bubnuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

but6mmoreka [JOK

29 [TonsiTHE O KUCIOTAX M COMSIX hits:/m.edsoo.rw/f0d50d2

30 Crioco0bl TTOJTy4eHHs BOJOPOIa B bubnuotexa [JOK
naboparopun https://m.edsoo.ru/ffdd4dd0
[TpaxTrueckas padota Ne 4 o Teme

P P bubmuoreka [JOK

31 «Ilonmydenne u cobupanme Bo0poa,

HU3YUCHHUC CTO CBOICTB»

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4614

MossipHblil 00bEM ra30B. 3aKOH

bu6nuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncienus o0néMa, KOJIMYECTBA

33 BEIIECTBA I'a3a M0 €ro U3BECTHOM bubmmorexa HOK

. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Beraucnenuns 00bEMOB ra3oB 10

34 ABHEHMIO PEaKIIMi Ha OCHOBE 3aKOHA bubmorexa [TOK
b .. peait " https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 DU3NUECKUE U XUMUYECKHUE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuid. [lonsitue 00 bubmuorexa [JOK
MHJHAKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputens. Hackienanie

37 W1 HEHACHI peHHI)IIe) acTBOpHBI. MaccoBas bubmorexa HOK

= PACTEOPEL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PaCTBOpE
[TpakTuyeckas pabora Ne 5 o Teme

13 «IIpuroroBiienne pacTBOPOB C bubnmnorexa [JOK
ONpeAEeNIEHHON MacCOBOM 10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOrO BEILIECTBA»

19 Konrponsnas padora Ne2 o teme bubnnorexa [JOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
Oxkcunpl: cocTaB, KiaccupuKarms, but6mmoreka [{JOK

40
HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue nu XuMHUUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX bubmmorexa LOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuA: cOCTaB, KilacCU(pUKALINSA, bubnuorexa [HJOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d59e2
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43 ITosryyeHne U XUMHYECKUE CBOWCTBA bu6mmoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccugpukarys, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonmyyenue u XMUMHYECKUE CBOMCTBA bub6nuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 CHOCOéLII) (| q)eHI/ISI XI/IMHIIZ(I:)KHG bubmorexa HOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpaxTrueckas padota Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 MO TEME bu6muoteka [IOK
«OCHOBHBIE KJIACChl HEOPIraHUYECKUX https://m.edsoo.ru/00ad9b7c
COECIUHEHUIN
43 I'eneTnueckas CBsI3b MEXy KJIacCaMHu bubmmorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6nuoreka [JOK
49 O06001IeHNe U CUCTEMATU3AIIHS 3HAHUIA
m 1 https://m.edso00.ru/00ad9cb2
Konrponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUUYECKUX bubmmorexa [TOK
. P https://m.edsoo.ru/00ad9%e1la
COCIMHEHU
[lepBble mONBITKH K1acCUpUKAIIIU
51 xnﬁnqecxux 3JIEMEHTOB ?IOHHTI/IC 0 brbmmorexa LOK
' https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX HIEMEHTOB
[Tepuoanueckuii 3aK0H U
but6mmoreka [{JOK
52 [lepuonnueckas cuctemMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. Menaeneera
bu6mmoreka [IOK
53 [Iepuonsl, rpynmsl, HOATPYIIIBI

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
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Crtpoenue atoMoB. CoCTaB aTOMHBIX

bu6nuoreka [JOK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHnue 3MeKTPOHHBIX 000JI04eK
. bubnuorexa [JOK
55 aTOMOB 3J1eMeHTOB [lepunonnueckoi
https://m.edsoo.ru/00adabbe
cuctemsl [. 1. MeHaeneera
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [HJOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauueckoro 3akoHa st
57 pa3BUTHA HayKu U npaktuku. /1. W. bubnnorexa [JOK
MenneneeB — y4€HbIH, MTEJAror U https://m.edsoo.ru/00ada96e
rpaKJIaHuH
DNEeKTPOOTPULIATEILHOCTh ATOMOB
but6mmoreka [JOK
58 XUMHUYECKUX IJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccutiickas nmpoBepouHas pabota
bu6nmoreka [IOK
59 HNonna ecKast CBSI3
HHAT XM L CBA3E https://m.edsoo.ru/00adac34
60 KoBaneHTHas nossgpHas XuMHUYeCKas bubmuoteka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeTIOIsIpHAS XUMHYECKast bubnmnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nuoreka [JOK
62 Crernenp OKHUCIIE
TeTeHb ORuCICHA https://m.edsoo.ru/00adae28
63 OKHUCTUTETFHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [JOK
peakuuu https://m.edsoo0.ru/00adb076
bu6 K
64 OKucauTENM U BOCCTAHOBUTEIU nommorexa IO

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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65 Konrponsnas padora Ne4 o teme 1 bu6mmoreka [IOK
«CTtpoeHue aroma. XuUMHUYECKasI CBSI3bY https://m.edsoo.ru/00adb486
66 PezepaHblil ypok. O6001menue u 1 bubnnorexa [JOK
cUCTEeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHEIit ypok. O600IICHNE U 1 bubnmnorexa [JOK
cucTeMaTu3auus 3HaHU1 https://m.edsoo.ru/00ad9cb2
68 PesepBHbIil ypok. O6001ICHNE H ) bu6muoteka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

9 KUIIACC

KoJsm4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrtpoabnbie | IlpakTudeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Tepronuyueckuii 3aK0OH.

1 [lepuoauueckas cucrema | bubnmnorexa [JOK
XUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

. but6mmoreka [JOK
2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6bb6
NEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMEHKIATypa | bubnmoreka [JOK
HEOPraHUYECKUX BELLECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKOMN CBSI3U U TUIIBI | bubnuorexa [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriayOaeHue 3HaHUHA 1 1
OCHOBHBIX Pa3/IesIOB Kypca 8 Kiaccay

6 Krnaccudukanus XuMuueckux | bubnmoreka [IOK
peaKLuil o pa3IndHbIM IIPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsITHE O CKOPOCTH XUMUYECKOMN

bu6nuorexka [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIUIX
[TonsiTHE 0 XUMHUYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @DaKTOpbl, BIUAIOLINE HA CKOPOCTh 1

XUMHYECKON PE€aKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e

XUMHYCCKOI'O paBHOBECHUSA

OKHUCIINTEILHO-BOCCTAHOBUTCILHBIC

but6mmoreka [{JOK

9
peakunu https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTUYECKON
10 nccormanuy. CHIBHBIE U ci1a0ble bubnmorexa [IOK
A HHATHH. https://m.edsoo.ru/00adcd68
3JEKTPOJIUTHI
11 Honurle ypaBHEHN peaKIINi bubnnorexa LIOK
yp peak https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
. . but6mmoreka [{OK
12 OCHOBAHMH B CBETE MPEACTABICHUI
. https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOIHAIITT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTaBIECHUNA 00 bubnmorexa LIOK
pes § hitps://m.edso0.ru/00add8b2
3JIEKTPOJTUTUYECKON JUCCOIUAIINHT
14 Tloustue o rmaponnse coiei bubmorexa LOK
P https://m.edsoo.ru/00add9d4
15 O0o001eHre U CHCTEMAaTH3aITHS bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemienne >KcriepuMeHTaILHBIX bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3a7au»
Kontponbnas padota No2 o teme
17 «DNEKTPOIIUTHUECKAS TUCCOIIUAIIUA bubmorexa LHOK
p & HHATHL https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTHUKA TAJIOTEHOB.
18 XI/IMI/I‘IeCKI?/Ie CBI(;ﬁCTBa Ha IpuMepe bubnnorexa LIOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTA, bubnuoreka [JOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade

XHUMHUYCCKUC CBOﬁCTBa, IOJIyUCHHC,

https://m.edsoo.ru/00ade104

MIPUMEHEHHE
IIpakTuyeckas padora Ne 2 o Teme
20 «ITonmyueHue COITHON KUCIIOTHI brbmmorexa LOK
y N N ’ https://m.edsoo.ru/00ade348
U3y4eHHe €€ CBOMCTB»
Brruucnenust no ypaBHeHHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIN OOUH U3 bubmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
” OO01mmas xapakTepucTUKa dJICMEHTOB bu6muoteka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnIOTpOnHBIE MOAU(PUKAIIMKA CEPHI.
” Haxoxnenue cepbl 1 €€ coOeTMHEHUI bu6mmoreka [{OK
B IIpUpOJIe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoiopoi, CTpOeHuUE, bubnmnorexa [JOK
(u3nUecKre U XUMUIECKUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTAa,
. bu6nmmoreka [IOK
25 (u3nuecKkre U XUMHUYECKUE CBOMCTRA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUUYECKUE PEAKLINH, JICKALNE B
OCHOBE IMPOMBIIIIEHHOTO crocoba
2% MOJTYYEHHS] CEPHOM KHUCIIOTHI. bubnuotexa [JOK
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIEe Ccpeibl COETUHEHUIMU
cepsl
7 Brruncnenue maccoBoii 1011 BbIX0/1a bubnuorexa [JOK
NIPOYyKTa peakuuu https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTepucTUKa SJIEMEHTOB bubnmnoreka [JOK



https://m.edsoo.ru/00adec8a
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VA-rpynmnsl. A30T, paclipocTpaHeHHe
B IIpupoe, Gpu3nyecKkue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AmMmHak, ero ¢pusudeckue u

. bubmuoreka [JOK
29 XUMHYECKHUE CBOMCTBA, MOJyYEHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuyeckas padora Ne 3 o Teme
30 «lTonmyuyenne aMmmuaka, U3yueHue ero brmmorexa LOK
N y » 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucjoTa, e€ GusnvIecKkue u bu6nuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATIbHBIX

32 nobOpennii. XUuMHUYECKOE bubnnorexa LIOK
YARODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIIel cpebl
COETMHEHUSIMH a30Ta
Docdop. Oxcun dochopa (V) u

33 (poc;)o pHaH KI/ICJI((I))Ta (bq)prl)m(qezmne u bubmmorexa [TOK

p N https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOIMCTBA, MOIyYEeHHE
Hcnons3zoBanue pocdaros B

14 KaueCTBE MHUHEPAJLHBIX YI00pEHUH. bu6muoteka [IOK
3arpsi3HeHUE IPUPOIHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, pacupocTpaHeHue B

PO, Pactipoctp bubmuoreka [JOK
35 npupone, GU3NIecKrue 1 XUMUIECKHE
N https://m.edsoo.ru/00adfd9c
CBOICTBa
16 Oxcunsl yraepoja, ux pusndeckue u bubnmnorexa [JOK

XUMHUYECKHUE CBOVICTBA.

https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
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DKkosorndyeckue npooIemsl,
CBsI3aHHBIC ¢ OKcHoM yriaeponaa (IV)

N bubmuoreka [JOK
37 YronpHasg KACIOTa U €€ COJIN
https://m.eds00.1ru/00ae006¢
[IpakTrueckas padota Ne 4 o reme

18 "[Tomy4yeHue yriieKucioro rasa. bubnnorexa [HOK
KauecTBeHHas peakiyst Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayanbHBIC TOHATHS 00
bu6mmoreka [{OK
39 OPraHNYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COEIMHEHUSX YyIiiepoaa
40 Kpemunii un ero coequHeHNS bubmorexa LIOK
p https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 SKCNEPUMEHTAIIBHBIX 33/a4 110 TEME bubmmoreka [JOK
«BaxHeimure HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHHUSI
KonTponbnas pabota Ne3 mo teme

. bubmuoreka [JOK
42 «Baxxueime HeMeTaTbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHCHHUS
OO01mas XxapakTeprucTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Merannuueckas CBSI3b U bu6nuoreka [JOK
MeETaJlJInYeCKast KpUCTAITINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKkue CBOMCTBa
METaJJIOB
XUMHYECKUE CBONCTBA METAJIJIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUHN PsifL

HaIPsHKEHUN METAJIOB

https://m.edsoo.ru/00aecl1156
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OO61u11e cnocoObl MOTyYeHUS
MmetauoB. CriaBbl. Berauciaenus mo

45 aBHECHUSIM XUMHUYCCKUX PEaKIUN buGnnorexa LIOK
yp PCaKIHH, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COACPIKUT
npuMecHu
46 ITonsTHE O KOPPO3NH METAIIIIOB bubmorexa LOK
pP https://m.edsoo.ru/00ac1278
bubmmoreka [JOK
47 eJIo € MeTall
[enoumpie MeTa bl https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ TUIPOKCUIBI HATPUS U bu6nuoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAILIIBI — bubmmoreka [JOK
KabIIUN 1 Maraui https://m.edsoo.ru/00ael 5e8
. bu6nmoreka [IOK
50 Baxnelnme coeIMHEHNS KaJIbIIU
https://m.edsoo.ru/00ael5¢8
51 O0001IeHrEe U cCUCTEMAaTU3aIIHI
3HAaHUH
5) JKEcTKOCTh BOMABI U CIIOCOOKI €& bu6nuoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ael1886
[IpakTuueckas padora Ne 6 o Teme
53 "XEcTKOCTL BOABI M METOJEI €8 bubmmorexa OK
" A A https://m.edsoo.ru/00aelae8
yCTpaHECHUS
but6mmoreka [JOK
54 A 7|
TTOMHUHHH https://m.edsoo.ru/00ac1c64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmunoreka IIOK
TUApOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso but6mmoreka [JOK

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1d86
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https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156

OKCI/II[BI, THAPOKCUIBI U COJIM KCIIC3a

bu6nuoreka [JOK

> (IT) u xenesa (I1) https://m.edsoo.ru/00ae35¢6
53 O606uvleHI/Ie U CUCTEMATHU3ALU
3HAHUI
[IpakTuyeckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J]a4 110 TEME bubnuorexa [JOK
«Baxxnelmme MeTamibl 1 UX https://m.edsoo.ru/00ae3de8
COETMHEHHUS»
Brruucnenust mo ypaBHeHHUSIM
XUMUYECKUX PEAKIUN, €CITH OJUH U3
60 peareHToB /1aH B U30bITKE WU bubnnorexa [JOK
COAEPKUT MpuMecH. Brruncienus https://m.edsoo.ru/00ael1750
MAacCOBOM JOJIM BBIXOJa TPOIYKTa
peakuuu
61 O606H}€HI/I€ Y CUCTEMAaTU3AIIHS
3HaHUU
KontponbHas padota Ne4 o reme
62 «BaxHenmme MeTaJlIbl U UX
COETUHEHUS
63 BemectBa u maTepuansl B bu6mmoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMUYECKOE 3arpsi3HEHUE bubmmorexa [IOK
OKpYKaroIlEe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponpb xumuu B perieHnn bubmunoreka IIOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O60011eHue u bubmmoreka [IOK
cucTeMaTu3alus 3HaHU1 https://m.edsoo.ru/00ae0d0a
67 PeseprHbIil ypok. O600meHIE 1 bubmuoreka [JOK



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6

CHCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/00adb33c¢

68 PesepubIiil ypok. O60011eHIE 1

cucTeMaTu3anusa 3HaHUU

but6mmoreka [{JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOJUYECKHUE MATEPHUAJIbI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET
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