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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMUMHM Ha YpOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTaBlicHa Ha OCHOBe TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Taxxe Ha OCHOBe (efepaibHON pabouel MporpaMMbl BOCIIUTaHUS
U ¢ Y4y€TOM KOHUEMNIMU TMpenofaBaHus ydeOHOro mnpeamera «XuMHUA» B
oOpasoBaTeIbHbIX Oopranu3amnusax Poccuiickoit deneparuu.

[Iporpamma 1o XxuMuM [Oa€T MpECTaBICHUE O LENsAX, oOIleH cTpaTeruu
oOydeHHMs, BOCHHMTAHHUS M Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeamerTa, YCTaHaBJIMBAET o0s3aTeNbHOe MIpEAMETHOE COJIepKaHue,
OpeayCMaTPUBAET PACHPEACICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHUE 10
pazzneinaM M TE€MaM MpPOrpaMMbl IO XHMHUH, OIPEIENSAECT KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUS XHMHM C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4yeOHOro Ipoliecca, BO3PACTHBIX
0COOEHHOCTEM  O00ydYarolmuxcsi, OIpeaeNseT BO3MOXHOCTH MpeaMmeTa s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOI'O 00Iero o0pa3oBaHUs, a Takke TpeOOBaHUN K
pe3ynbrataMm oOy4eHHs] XUMUU Ha YPOBHE LieJIeH M3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIbHOW JEATEIHbHOCTH OOYYAIOIIETOCs MO OCBOEHHUIO
y4eOHOTO CoIepKaHUSI.

3HaHME XHUMHH CIY>)KUT OCHOBOH Uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MnpeACcTaBICHU O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XUMHUEW MPECTABICHUS O B3aUMOIIPEBPAIICHUIX
HHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHs TI00aIbHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UYEJOBEYECTBA — CHIPHEBOM, HIHEPreTUUYECKOMH,
MUIIEBON U SKOJIOTHYECKON 6€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUS.

N3ydeHne XuMuu:

CIIOCOOCTBYET  peaJiM3alldd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUSL |
(bopMHpOBaHUs KYJIbTYPhI JINYHOCTH, €€ 00111el 1 PyHKIIMOHATBEHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEMH
oOydJaromuxcs, HABBIKOB KX CaMOCTOSITENIBHOW  Y4eOHOW JIeSITeNbHOCTH,
HKCIIEPUMEHTATBHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(HECCUOHATLHOM JIeATeTbHOCTH;

3HAKOMHUT CO CHEeHU(PUKONW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIsA/1a HA €UHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yUarOIINXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHUYECKOE
oOpa3zoBaHuEe 00YUYaIOIINXCS.

JlaHHbIe HampaBlIeHHs] B OOYYEHHUH XUMHUHM OOECIICUMBAIOTCS CIEIM(PUKON
Colep)KaHMs  y4eOHOro mpeaMeTa, KOTOPBIM  SBISETCS  IeJarorMuecKu
aJanTHPOBAaHHBIM OTpa)kK€HWEeM 0a30BOM HAyKW XMMHH Ha OMPEIEeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUs OPUECHTUPOBAH HA
OCBOCHHE OOYYaIOUIUMHCS CHUCTEMbI IEPBOHAYAJIBHBIX TMOHSITUH XUMHH, OCHOB
HEOPraHWYECKOW XMMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYMMBIX TOHSITUU
OPraHU4YEeCKON XHUMUH.

CrpykTypa coaepkaHusl MPOTpaMMbl MO XUMHHU c(HopMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ m3ydeHuto. CojaepkaHue CKIIAJbIBAETCS W3 CUCTEMBbI
TTIOHATHH 0 XUMHUYECKOM 3JIEMEHTE M BEIISCTBE M CUCTEMBI MMOHSATHIA O XUMHUYECKOMN
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHWN HAa OCHOBE TEOPETUUECKUX TMPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoauueckoro 3akona J[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— Y4€HUS O CTPOCHUHU aTOMa U XMMUYECKOMN CBS3H;

— TpeACTaBICHUNM 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HAa OCHOBE OAMIIMPUUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIIFHO OT OJHOTO
YPOBHS K IPyroMY, BBITIONHSSI (YHKIIMU OOBICHEHUS U TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS ¥ BO3MOKHOCTEH MPAKTUUYECKOTO MPUMEHECHUS U TIOJTYUYCHUS] U3Y4aeMbIX
BEIIIECTB.

OcBoeHHME TMPOTrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJCTABICHUS O XUMUYECKON COCTaBISIONIEH HAYyYHOU KapTUHBI MUpaA B JIOTHKE
€€ CUCTEeMHOM NTPUPO/Ibl, IECHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHUs B Hayke. M3ydeHHe XUMHM MPOUCXOIUT C MPUBJICYEHHEM 3HAHUN U3
paHee M3yUYEHHBIX yueOHBIX mpenmeToB: «Okpyxaromuii Mupy», «buonorus. 5-7
KJacche» M «Pu3nka. 7 Kiaccy.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAUT (POPMHUPOBAHHE 3HAHWK OCHOB
XUMUYECKOM HAayKu KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH Y€JIOBEKA U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBO# KYJITYpbI. 3a/1a4a
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CHCTEMbl XUMHUUECKUX 3HAHUN —
BaKHEUIINX (DAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKHUX MOJT0KEHUH, JOCTYITHBIX
0000ITIeHN MUPOBO33PEHUECKOTO XapaKTepa, s3blka HayKd, B IMPUOOIICHUU K



HAy4YHBIM METOJIaM MO3HAHMS NPU M3YUYEHHH BEIIECTB M XUMHUYECKHX PEaKIHii, B
(GbOopMHUPOBAaHUY U Pa3BUTUU MO3HABATEIBHBIX YMEHUN U UX TPUMEHEHUH B Y4EOHO-
NO3HABATEIBHON U y4eOHO-HCCIIeIOBATENBCKON NeATEeIbHOCTH, OCBOSHUU TMPABUI
6e3omacHOro o0palleHus ¢ BelleCTBaMH B TIOBCETHEBHOM JKU3HHU.

[Ipu M3ydyeHUM XMMHUM HA YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHHS Ba)KHOE
3HaYeHUE MPUOOPENIH TaKHUe 1eJd, KaK:

— (dopmMupoBaHHE HHTEIUIEKTYalIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HamnpaBJICHHOCTh OOyYeHHs Ha CHCTeMAaTHYecKoe MpHOOIIeHUE
oOydJarImuxcs K CaMOCTOSITENHHOM MO3HABATEIBHON esATEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecrnieyeHue yCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETEHUIO 00yYarOIIMMUCS
OTbITAa Pa3HOOOPA3HOM NEATENbHOCTH, TMO3HAHHMS M CaMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIIETEHIMI), MMEIONIUX YHUBEpPCAaJbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— (dopmupoBanue o0mel (QYHKIMOHAIBHOM U  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATH W OLEHUBATH SIBICHUS
OKPYXAIOIEr0o MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHATD UX MPHU PEIICHUU TPOOJIeM B IOBCETHEBHOM KU3HU U TPYAOBOM
NS TEebHOCTH;

— ¢opMmupoBaHHE Yy O0OYyYalolUMXCS T'YMaHUCTUYECKHX OTHOIICHUH,
NOHMMAaHHUS [EHHOCTH XHUMHUYECKUX 3HAHUA IS BBIPAOOTKH DKOJIOTHYECKHU
11eJIeCO00pa3HOro TMOBEJEHUsT B OBITY M TPYIOBOM JEATETbHOCTH B IEJAX
COXPAaHEHUS CBOETO 3/I0POBbsI M OKPYKAIOIIEH TPUPOTHON CPEJIbl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHUS OOIIEUETOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpouis U HAMPABIECHHOCTH JajlbHEHIIETo
oOyJeHusl.

OO611ee unciio YacoB, OTBEIEHHBIX I U3YUEHUS] XUMUHU Ha YPOBHE OCHOBHOTO
obmrero oOpaszoBaHusi, cocTaBisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEJENIO).



COJEPXAHME OBYYEHUA

7 KIIACC

IlepBoHaYanbHbIC XUMHUYECKHE TOHATHS

[Ipeamer xumun. Ponp XMMHM B KM3HU 4YEJIOBEKA. XUMUS B CHCTEME HAYK.
Tena wm BemecTBa. DU3NMYECKHE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOmaxX MO3HAHUA B XUMUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesnieHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE »HIeMEHTbl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BELIECTBA. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckast popmyiia. BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTENbHAsT aTOMHasi macca. OTHOCHUTENbHAS
MOJIEKYJISIpHas Macca. MaccoBasi 10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KomnuectBo BemecTBa. Moinb. MonsipHas macca. B3anmocBsi3p KOJIUYECTBA,
Macchl M 4HCJa CTPYKTYpPHBIX eIuHMI] BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHHI.

@u3NYecKue U XMMUYECKHUE SIBJIICHHS. XUMHUUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsS MacChl BEHIECTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKINil (COeAMHEHUS, Pa3I0KEHNUs, 3aMEIIeHHs], OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B JabopaToOpuu M
npuéMamMu oOpalieHus: ¢ J1abopaToOpHBIM 00OPY/IOBaHUEM, U3YUYEHHUE M OMHCAHUE
bu3MUecKMX CBOMCTB 00pa3lOB HEOPTAaHMYECKHX BEIIECTB, HAOIIOACHHUE
¢busnuecknx (TUIaBiIeHUE BOCKA, TasHUE JIbJla, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJAbI) U XUMHYECKUX (FOPEHHE CBEYHU, MPOKAIMBAHUE
MEIHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJla C KUCIOTOM) sIBJICHUH, HAOII0IeHHE U
ONMCaHUE MPU3HAKOB IMPOTEKAHUS XUMUUYECKUX peakuuil (pa3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMojAeHCcTBHE Kemeza ¢ pacTBopoM cosr Menu (11),
U3y4YEeHHE CIOCOOOB pa3/iefieHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BIMIApUBAaHUE, TUCTUIULIMS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA TMOBAPEHHOM
ColiM, HaOJIOJEHWE W  ONUCAaHWE  pe3yIbTaTOB  NPOBEIEHUS  OIIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MAacChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(1apocTepKHEBBIX).

Baxueiiimue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech ra3oB. CocraB Bo3nyxa. Kuciopon — 3ineMEHT W MmpocToe
BeniecTBO. HaxoknaeHue kuciopona B mpupone, (U3MUECKHe U XUMHYECKHE
cBoiicTBa (peakuuu ropeHusi). Okcunabl. I[Ipumenenue xkuciopoaa. CrocoObl
MOJIYYEeHUS KUCJIOPO/ia B TAOOPATOPUU U TPOMBIIIUIEHHOCTH.



Boaopon — aneMeHT u ipoctoe BeulecTBo. Haxoxaenue Bogopoaa B IpUpoJeE,
¢bu3nYecKre 1 XUMUYECKHUe CBOMCTBA, TPUMEHEHHE, CITOCOOKI TofTyueHus. Kucmorsl
U COJIN.

duznueckue cBoMcTBa BOAbl. Boma kak pactBoputenb. PactBopsel.. Poib
pPacTBOPOB B MPUPOJAE U B AKU3HU YEIIOBEKA.

Knaccudukanus Heoprannyeckux coenuHenuit. Oxcuabl. HomenknaTtypa
oKcuJ10B. PU3NUECKUE CBOMCTBA OKCUIOB.

OcuoBanus. Knaccuduxaiusi ocHOBaHH: METOYN U HEPACTBOPUMBIE

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucior. dusmdeckue
KHCJIOT.

Comu. Homenkinarypa coineil. ®@usnueckue cBoiicTBa cojieid. [lonmydenue
coJIel.

8 KUIACC

[lepBoHayanbHbIE XUMHUYECKHE TOHATHSA

[Ipenmer xumun. Posib XMMHUM B KU3HU YellOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemectBa. dusnmyeckue CBOWCTBAa BEIIECTB. ATrperarHoe COCTOSHHE
BeniecTB. [loHsATHE O MeTo/IaxX MO3HAHWSA B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesnieHnust cMecei.

ATOMBI W MOJIEKYJIbl. XUMHUYECKHE HIeMEeHThl. CHMBOJIBI XMUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckast popmyiia. BaneHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHAsT aToMHasg Macca. OTHOCUTENbHAS
MOJIEKyJIsipHas Mmacca. MaccoBasi A0JIsl XUMHYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonmuectBo BemectBa. Monbs. MonspHas macca. B3auMocBsi3b KOJTUYECTBa,
Macchl M 4HCJa CTPYKTYpPHBIX eaMHMI] BemiecTtBa. Pacu€tel mo Qopmynam
XUMHYECKUX COSTUHEHUH.

duznyeckue U XUMHUYECKUE SBICHUS. XUMUYECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MacChl BEHIECTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKINil (COeAMHEHUS, Pa3I0KEHNUs, 3aMEIIeHHs], OOMEHA).

Xumuueckuii IKCnepumenn:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B JabopaToOpuu M
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3YUYEHUE U OIHCAHUE
bu3MYecKMX CBOMCTB 00pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOACHUE
¢usnueckux (TUIaBieHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUATIEHWE U KOHJIEHCAllUs BOJIbI) M XMUMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEIHOM MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIOTOM) sIBJICHUH, HaOII0IeHUE U
ONKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMUUYECKHX peakluil (pas3iioKeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIIA



menu (II) mpu HarpeBanuu, B3auMojAeHCTBHE Kejeza ¢ pacTBopoM cosr Menu (11),
U3y4YEeHHE CIOCOOOB pa3/iefieHus CMEceil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBIMIApUBAaHUE, TUCTUIULIMS, XpoMaTorpadus, MPOBEACHINE OYUCTKUA IMOBAPEHHOM
ColiM, HaOJIOJEHWE W  ONUCAaHWE  pe3ylIbTaTOB  NPOBEIEHUS  OIIbITA,
WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(1apocTepKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — sneMeHT W mpocToe
BenecTBO. Haxoxxnaenue kucinopona B mpupone, (GU3HUECKHE U XUMHUYECKHE
cBoiicTBa (peakuuu ropeHus). Oxcunabl. I[Ipumenenue xkuciopoaa. CrocoObl
NOJIy4eHUs KHUCJIOpoAa B J1abopaTopud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopojaa B npupojie. O30H — altoTponHas MOAU(PHUKALIMS KUCIOPOIa.

TemoBoit >PdeKT XUMUYECKON peakiuu, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- M DJHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yroiap M METaH. 3arps3HEHue
BO3/yXa, yCUJIEHUE TapHUKOBOTO A (dekTa, pa3pylieHre 030HOBOTO CJIOS.

Bonopon — aneMeHT u mpoctoe BeulectBo. Haxoxkaenue Bogopoaa B IpHpoe,
¢bu3nYecKre 1 XUMUYECKHUe CBOMCTBA, MPUMEHEHHE, CITOCOOBI TofTyueHus. Kucnorsl
U COJIN.

MounspHblil 00BEM Ta30B. Pacu€Thl 0O XUMUYECKUM YPABHEHUSIM.

duznueckue CcBoMcTBa BOAbl. Boma kak pactBoputesib. PacTBOpEI.
HachllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Jid BEIeCTBa B pacTBOpPE. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B Ipuposie U B KU3HH 4esioBeka. KpyroBopoT BOABI B MPHUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYUCTKA MTPUPOJHBIX BOJ.

Knaccudukanus neopranudeckux coenuueHuid. Oxcuasl. Knaccuduxarms
OKCUJOB:  coyieoOpasyromnie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcumoB. Pusznueckue H XUMHYECKHE
CBOMCTBa OKCUIO0B. [lonyueHre OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkmaTypa ocHoBaHui. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHui. [lorydenrne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckue u
XUMHYECKHE CBOMCTBa KHUCIOT. Psn axktuBHocTm metaiuioB H. H. bekerosna.
[lonyyeHue KUCIOT.

Conu. Homenknatypa cosieit. @uzndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnyeckas CBSI3b MEXKY KJIacCCAMU HEOPTAaHUYECKUX COEAUHEHU.

Xumuueckuii IKCnepumenm:



KaueCTBEHHOE OIpEJIENICHUE COAEpKaHUsl KHCIOPOIa B BO3AyXe, MOIyYEHHE,
coOupaHue, pacno3HaBaHWE M M3YUYEHHE CBONCTB KHUCIOpOJa, HaOII0eHNE
B3aUMOJECHCTBHS BEIIECTB C KHUCIOPOJAOM M YCJIOBUS BO3HHUKHOBEHHS U
npeKpalleHus ropeHus (roxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
UX CBOMCTB, IOJIy4eHHE, COOUpaHHe, paclo3HaBaHWE W HU3Y4YEHHE CBOMCTB
BOJIOpOJia (ropeHue), B3auMoieicTBue Bojgopozaa ¢ okcugaom meau (I1) (BozmoxkHO
MCIOJIb30BaHKE BUIEOMATEPUAIIOB), HA0II0IeHHE 00PA3I[0OB BEIIECTB KOJIUYECTBOM
1 Monb, uccnenoBaHME OCOOCHHOCTEH PpacTBOPEHMs BEIIECTB C Pa3IM4yHON
pPacTBOPUMOCTBIO, ITPUTOTOBIIEHHE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JEi
PacTBOPEHHOIO BEILIECTBA, B3aUMOJAECHCTBHE BOJbl C METaUIaMH (HATpUEM U
KajaplueM) (BO3MOXKHO HCIIOJIB30BAaHME BHJIEOMATEPHANIOB), HCCIEIOBaHHUE
00pa3l0B HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHHUS
OKpacKH MHJIUKATOPOB B PACTBOPAX KUCIOT U LIEJIOYEH, U3yUEHNE B3aUMOJEHCTBUS
okcuaa meau (II) ¢ pacTBOpoM cepHON KHCIOTHI, KACIOT C METaJIaMHU, PEaKIIHii
HEUTpanu3aluy, NOJIyYeHUE HEpPAaCTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajula JpYyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUI.

IMepuomuuyeckuii 3akoH u Ilepuoguueckass cucTeMa XUMHYECKHX
yieMeHToB JI. U. MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsl CBA3b.
OxucanTeNbHO-BOCCTAHOBUTEIbHBIC PEAKIIMHA

[lepBbie TOMBITKM KIAacCHU(UKAIMU XUMUYECKUX dieMeHTOB. [lonsTtue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEJTOYHO3EMENbHBIE METaJUIbl,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yoT aMm(pOTEpHbIE OKCHIbI
U TUAPOKCHUJIBI.

Ilepuoanueckuii 3akoH. [lepuoanyeckasi cucreMa XUMUYECKUX 3JIEMEHTOB /[.
N. Menpneneesa. KopoTkonepuoanas u qiuuHHonepuoaHas ¢popmsl [lepuoanaeckoit
cucteMbl xumuueckux snemeHToB J[. M. MenaeneeBa. Ileproabl U TpyImiibl.
@u3HYECKU CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oronsl. Dnekrponsl. CtpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMoB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuognueckout cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MnoJiokeHuto B [leprnoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHMSl pajJhyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METaJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB MO rPyIIaM U Mepruoaam.

3unauenue [lepuoanueckoro 3akona u [lepuoandeckoil cCHCTEMbI XUMUYECKHUX
AJIEMEHTOB [UJIA Pa3BUTUA Hayku W mnpaktuku. [[. V. MennpeneeB — y4€HbId U
IpaKJIaHVH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HETOJSIPHAsl) CBA3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.



Crenenb  okucienus.  OKHUCITUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouiecchl okucaeHus: 1 BocCTaHOBNIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKcnepumenn:

U3y4YeHHe OO0pa3loB BEUIECTB METANIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
THAPOKCUJA LMHKA C PAcTBOpaMU KHUCIOT W WIEJNO0Yeil, MpOBEIEHHE OIBITOB,
WUTIOCTPUPYIOIIMX  MPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  peaKIuil
(ropeHue, peakiiuy pazioKeHUsI, COSTUHEHNS).

Mescnpeomemmnoie ceazu

Peanuzanust MeXIpeAMETHBIX CBSI3€M MPU H3YYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MHCIOIb30BaAHME KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
NOHSITUM, TaK ¥ TIOHSITHH, SIBISIONINXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOT'O [IHUKJIA.

OO01Me ecTecTBEHHO--HAyUYHbIe MOHATHS: HAYyYHBIN (akT, TUNoTe3a, TeopHs,
3aKOH, aHallu3, CHUHTE3, Kilaccuukamusi, MepUOJUYHOCTb, HAOJIIOJEHUE,
HKCIIEPUMEHT, MOJIETUPOBAHIE, U3MEPEHHUE, MOJIETh, SIBJICHHE.

®duszrka: Matepus, aTOM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, SJCKTPUUYECKUN 3apsil, BEIIECTBO, TEJIO0, OO0BEM,
arperaTHOe€ COCTOSIHME BeIeCTBa, ra3, (U3UUYECKHEe BEJIMYUHBI, €IUHULIBI
U3MEepeHus, KOCMOC, TUTaHEeThI, 3B€3/1b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPaIIbl, TOPHBIE MOPO/IbI, MOJIE3HbIE
MCKOIIaeMbl€, TOIUTMBO, BOJTHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XUMHYecKasi peaKkus

[lepuonuueckuii 3akoH. [leprnonnueckas cuctemMa XMMUYECKUX 3J1IeMEeHTOB /1.
N. MenpneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMHYECKUX AJIIEMEHTOB MEPBbIX TPEX MEPUOIOB, KAJIHS, KAJbIU U UX COSTUHEHUN
B COOTBETCTBMM C TIOJIO)KEHHEM »dJeMeHTOoB B llepuoanueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHne BelecTBa: BHJIBI XUMUYECKOW CBSA3U. THUIBI KPUCTATITMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIIMYECKON PEIETKA U
BUJIa XUMUYECKOU CBSI3U.

Krnaccudukaius 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XUMHUYECKHE
CBOICTBa BEIIECTB, OTHOCSIIUXCS K PAa3IMYHbIM KJlacCaM HEOpraHUYEeCKUX
COEIMHEHUI, TeHETUYECKasi CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuys XuMUYECKUX peakluii Mo pa3IudHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYaCTBYIOUIMX B PEaKIUU BEIIECTB, MO TeIioBOMYy 3(dekrty, Mo
U3MEHEHHIO CTETICHEW OKUCICHUS XMUMHUYECKHX IJIEMEHTOB, TI0 0OpaTUMOCTH, IO



YYaCTHUIO KaTaau3aTropa). DK30- U SHJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[lonsiTue o ckopocTH xumMudeckod peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKHX peakiuax. [IoHATHe 0 rOMOTeHHBIX M TeTEepPOreHHBIX
peakuusax. [lonstue o karanuze. [loHsTue o xumMudeckoM paBHoBecun. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHUYECKOM peaklMh W TOJIOKEHUE XUMHYECKOTO

PaBHOBCCH:I.
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC p€aKkuuu, BHGKTpOHHBIﬁ OaaHC
OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHOMN pCaKIuu. CocraBnenue ypaBHeHI/Iﬁ

OKHUCJIMTENbHO--BOCCTAHOBUTENbHBIX ~ PEAKIMA C  HUCHOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OallaHca.

Teopust 31EKTPOTUTUUECKON AUCCOLUALINH. DICKTPOIUTHI U HEITIEKTPOJIUTHI.
Katnonsl, anroHbl. MeXaHu3M AMCCOLMAIMKM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMH4eckor cBs3u. Ctenens auccouuanuu. CUIbHbBIE U CIa0bIe 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y CIoBHs MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE MOHHBIE YypaBHeHHUs peakiuid. CBoWcTBa KHCIOT,
OCHOBaHHUI U COJIeH B CBETE MPEJICTABICHUN 00 3IEKTPOIUTHIECKON TUCCOIUAIUY.
KauectBeHnnblie peakiuy Ha HOHBL. [IoHSITHE O THAPOIN3E COJEH.

Xumuyeckuii IKcnepumenn:

O3HAKOMJICHHE C MOJEISIMHU KPUCTALTUYECKUX PEHIETOK HEOPraHMYEeCKUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura W anamasa), CIOKHBIX BEIIECTB
(x71opuaa HaTpus), UCCleJOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKIuu OT
BO3JICHCTBUSA  Pa3IUYHBIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPOIMPOBOJHOCTH
pPacTBOPOB BEIIECTB, MTpoliecca JUCCOIMAIIMH KUCIIOT, IIeJI0UeH U coseit (BO3MOKHO
UCIIOJIb30BaHUE BHUJEO MaTEpHUaliOB), MPOBEIECHHUE OIBITOB, HILTIOCTPUPYIOMINX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BbIJIEJIEHWE Ta3a, O0Opa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKINil (FOpeHue, peakiuu paslioKeHUs,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKWX  BEIIECTB C  IOMOIIBIO
KayeCTBEHHBIX PEaKIIMil Ha MOHBI, pEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtanbl U MX coeIMHEeHUSA

OO6mast xapakrtepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne W (PU3MYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOIMCTBA Ha TPUMEPE XJIopa (B3auMOIeCTBHIE
C MeTajulaMH, HeMeTalaMu, Menoyamu). XiopoBojopoi. ConsiHas KHUCIOTa,
XUMHYECKUE CBOWMCTBa, TMOJy4YyeHUe, mpuMeHenue. JlelictBue xjopa U
XJIOPOBOAOPO/ia Ha OpTraHU3M uesloBeKka. BakHeie XJIOpu bl U UX HaX0XKJIEHUE B
pUpoIe.



OOmas xapaktepucThka 3MeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHne W (U3HYECKHE CBOWCTBA
TPOCTHIX BEIIECTB — KUCIOPOJIa M CEphbl. AJIIOTPOITHbIE MOAU(DHUKAIIMHA KUCIOPOIa
M cepbl. XUMHUYECKHe CBoiicTBa cephl. CepoBOIOPOA, CTpOCHHE, (PU3UYECKHE U
XUMHAYECKUEe CBOMCTBA. OKCHIBI CEphl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast kucnoTa, QU3NIeCKUe U XUMUIECKUE CBOMCTBA (00IHe KaK MPEACTaBUTEIIS
KJacca KHCJIOT M crHernuduueckne). XUMUYSCKUE PEaKIUH, JEeKaIiNe B OCHOBE
MPOMBIIIUIEHHOTO CITOCO0a TMOJyYeHUs] CepHOW KHUCIOTHL [IpuMeHeHHe cepHOM
KUCIOThl. CONM CEepHOW KHCIOTHI, KAa4eCTBEHHAs peakius Ha Cylab(paT-HuoH.
Haxoxnenne ceppl W e€ COeQUHEHHWH B Tpupoe. XUMHUECKOE 3arps3HCHHE
OKpY)Xaromel cpeapl COCTUHEHHSIMH Cepbl (KHCIOTHBIC O, 3arps3HEHUE
BO3/yXa M BOAOEMOB), CITIOCOOBI €r0 TIPEIOTBPAIIICHHUS.

OOmas xapakrepucTuka 3JMeMeHTOB VA-rpynmnbl. OcoOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepHbIC CTCTICHH OKUCIICHHS. A30T, paclpOCTpaHEHHE B IMPHPOJIE,
dusznyeckue U XuMudeckue cBoiictea. Kpyrosopor asora B mpupoe. AMMHaK, €ro
du3nyecKue U XUMHUYECKHE CBONCTBA, MOydyeHue U npuMeHeHrne. Coau aMMOHHS,
nXx (pu3MYecKkne u XUMUYIECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHasT peakius Ha
MOHBI aMMOHHS. A30THas KHCJIOTa, €€ TONydeHHe, (PU3NICCKUE U XUMHUYECKHE
cBoiicTBa (0OmIMEe Kak TpEACTaBHTENS Kiacca KHUCIOT W CHEIU(PUIECKHE).
Hcnonp30BaHuE HUTPATOB U COJICH aMMOHHUS B KaU€CTBE MUHEPAIIBHBIX YA0OPESHHIA.
XUMUYECKOe 3arps3HEeHUE OKPYXKArOIIeH cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIE
JOXIH, 3arps3HEHHE BO37yxa, MOYBBI U BomoémoB). Docdop, amIoTponHbIE
moaudukanuu docdopa, puznueckue u xumuueckue cpoiictBa. Okcua dochopa
(V) u docdopHas KucioTa, GU3HYECKUE M XUMHUYECKHE CBOHCTBA, MOJyYEHUE.
Hcnonws3zoBanue GpocdaroB B KaueCTBE MHHEPAIBHBIX YIOOpEHUI.

OOmas xapaktepucTrka 3meMeHTOB [V A-rpymmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKUCICHUS. YTIEPO/I, AJLIOTPOITHBIE MOIU(PUKAIINH,
pacmnpocTpaHeHHEe B MpHUpoje, GU3HUECKHe U XUMHUYECKUE CBOMCTBA. ACOPOIIHS.
KpyroBopor yraepoma B mpupoae. OKCHabl yriiepojga, HX (QU3HYECKHE U
XUMHAYECKUE CBOWCTBA, JEHCTBHE Ha JKUBBIE OpPraHU3MBI, IIOJIYYCHHE U
pUMEHEHUe. DKOJOTHYEeCKHe MPOoOJIeMbl, CBS3aHHbIE ¢ OKcuaoM yriepoxa (IV),
THIOTe3a TJI00ATBHOTO TMOTEIUICHUST KIMMaTa, MapHUKOBBIA 3(dexT. YrompHas
KUCIOTa U €€ CcoNu, WX (U3MYECKHe W XHMHYECKHE CBOWCTBA, IMONTYYCHHE U
npuMeHeHnue. KauecTBeHHass peakmuss Ha KapOOHAT-MOHBL. Mcmonb3oBaHUE
KapOOHATOB B OBITY, METUITUHE, IPOMBIIINICHHOCTH M CEITLCKOM XO35HCTBE.

[lepBoHaYaNbHBIC TIOHATHS 00 OPraHUMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaeponaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, dTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[lpuponHbIE HMCTOYHUKH YTIEBOAOPOAOB (yroiib, NPUPOIHBIA Ta3, HEPTH),
NPOAYKTHI WX TiepepaboTku (OCH3WH), UX pOJIb B OBITY W IMPOMBIILICHHOCTH.



[TonsiTue 0 OMOJTOTHYECKH BaKHBIX BEIIECTBAX: KUpax, O€IKax, yriieBojaax — U ux
poJii B OKM3HM 4YelloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢wusnueckue W XHMHYECKHE CBOMCTBA, TOJY4YCHUE W
npumeHnenne. CoeuHEeHUs KpeMHUs B pupoje. OO1ue npeacTaBieHust 00 OKCUIe
kpemuus (IV) u kxpemHueBoit kuciore. CHIMKAThI, UX WCIIOJIb30BaHUE B OBITY, B
POMBIIIJIEHHOCTH. BakHE#Ie CTpouTeNbHbIe MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. I[IpoOimembl 6€30macHOrO0  MCIOJIB30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpas3IoB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IIPOBEICHUE KAaYeCTBEHHBIX PEAKIMK Ha XJIOPUA-UOHBI U HAOJIOJICHHE TIPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKarouue (PU3MYECKHEe M XHUMHUYECKHE CBOWCTBA
raJjloreHOoB M WX COCAMHEHUH (BO3MOXKHO HKCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
03HaKOMJICHHE ¢ 00pa3IiaMu XJIOPUAO0B (TaJTOTeHHUIOB), 03HAKOMIICHHE ¢ 00pasiamMu
ceppl W €€ CoenMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHATIOB),
HaOII0/IeHHUE TIpoliecca 0OYTIIMBaHMs caxapa IMoJl JeHCTBUEM KOHIIEHTPUPOBAHHON
CEpPHOU KUCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBIICHHONW CEPHON KHUCIIOTHI,
IPOBEICHUE KaueCTBEHHON PeaKIMy Ha CyJib(paT-uoH U HAOII0IeHNE TIpU3HaKa eé
MPOTEKaHUsI, O3HAKOMJICHHE C (PU3NUEeCKUMH CBOMCTBaMHU a3zora, ¢ochopa U UX
coeIMHEHNN (BO3MOXKHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 00pa3iaMHu a30THBIX
u (hochopHBIX YyIOOpeHHH, ToJIydeHHne, coOMpaHue, paclio3HaBaHUE W U3Y4YCHUE
CBOMCTB aMMHakKa, IPOBEJCHHWE KauyeCTBEHHBIX PEAKIUi HAa HOH aMMOHHS U
dbochar-noH W U3ydeHHE TPU3HAKOB HX TNPOTEKAHHUsA, B3aUMOJCHCTBHUE
KOHIICHTPUPOBAHHOM a30THOW KHCJIOTBI ¢ MeIbI0 (BO3MOXKHO HCITOJIb30BaHUE
BUJIEOMATEpUATIOB), H3yUYCHHE MOJEIeH KPHUCTALINUYECKUX PEIIETOK ajiMasa,
rpadura, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJICcOpPOIMU PACTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPONCTBOM MPOTHBOrasa, IOJy4YCHUE,
cobupanue, pacro3HaBaHUE W M3YYCHUE CBOMCTB YIJIEKHCIIOrO Tasa, MPOBEICHUE
KaueCTBEHHBIX peakKIuii Ha KapOOHAT M CHJIMKAT-UOHBI U U3yUYEHHE MPU3HAKOB HUX
NPOTEKaHUsI, O3HAKOMJICHHWE C TIPOAYKIIMEH CHJIMKATHOW TMPOMBIIIICHHOCTH,
peleHrne SKCIEePUMEHTANIbHBIX 3a/ad Mo TeMme «BaxkHeline HeMeTaulbl U HX
COEIUHEHUA.

MeTaJlIbI H HX COeAMHEHHS

OO6m1as xapakTepUCTHKa XUMHUYECKUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHuss B llepumommueckon cucreme xumuuyeckux siemeHtoB [l .
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTa/uioB. MeTrajuindeckas CBsI3b U
MEeTaJUTMYecKass  KpUCTALIMYecKass  pemérka.  DIEKTPOXUMHUYECKUH  Psif
HaIpsDKEHUH MeTauioB. dU3nyeckrue U XMMHUUYECKHEe CBOMCTBA MeTailioB. O01ue



crocoObl ToTyueHuss MeTawioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
CroCcoOBI 3alTUTHI UX OT Koppo3uH. CIuIaBsl (CTajb, YyT'YH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTauibl: mojioxkeHue B Ileproamyeckoil cucremMe XMMHUYECKUX
sanemenToB JI. 1. MenpaeneeBa, CTpO€HHUE MX aTOMOB, HAXOXJECHUE B IPHUPOJE.
dusnyeckne U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIbI U
TUAPOKCHABI HaTpusg M Kanus. I[IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COEeIMHEHUN.

[[le1oyHO3eMENbHBIE METa/UIbl MarHuid M KaJblMi: TMOJIOKECHHE B
[Tepunoguueckoit cucreme xumuueckux asemeHToB 1. . Menaeneesa, ctpoeHre nux
aTOMOB, HaXOXJeHue B npupojae. uzndeckue 1 XUMUUECKHE CBOMCTBA MarHus U
KaJbIus. Baxkueimme coequHeHUs: KaIbIusl (OKCUI, TUAPOKCHU/I, COJIH). KECTKOCTD
BOJIBI U CTIOCOOBI €€ yCTpaHEeHHUS.

AnoMUHMH: ToJIo)KeHUE B [leproanueckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE artoma, HaxoxjaeHue B npupone. duszmueckue u
XUMUYECKHE CBONCTBA alfOMUHHSA. AM(DOTEpHBIC CBOMCTBA OKCHJIAa M THIPOKCHIA
AITFIOMHHHS.

Kenezo: nonoxenue B [lepuoandeckoit cucreme XMMHUYECKUX AeMEeHTOB /1.
M. MengeneeBa, CTpOE€HHE aToOMa, HaXOXJeHUE B mpupojae. Pu3UYECKue Hu
XUMHUYECKHE CBOMCTBA kee3a. OKCuabl, TMAPOKCUIBI U comu xkenesa (II) u xxenesa
(ITT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAUIOB M CIUIaBOB, WX (PU3HUYECKUMHU
CBOWCTBAMH, HW3y4Y€HUE  pE3yJIbTAaTOB  KOPPO3MU  METAIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEM B3aWMOJEHCTBHUS OKCHA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
UCCIIeIOBaHNUE CBOMCTB KECTKOM BOJbI, MpoOIlEcca TOPEHUS kKeje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAaHUE  BUJEOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
Ka4eCTBEHHBIX PEaKIIU Ha MOHBI: MATHUS, KAJIbIUS, aJIFOMUHMS, ITMHKA, skene3a (1)
u sxene3a (II1), menu (II), HaGromeHMEe W ONMHMCAHUE TPOIIECCOB OKpAITUBAHUS
IUIaME@HU WOHAMHU HATpus, Kaluid W KalblUs (BO3MOXXHO HCITOJIb30BaHUE
BUJIEOMAaTEpUaJIOB), HCClIeI0BaHUE aM()OTEPHBIX CBOMCTB TUIPOKCHIA ATFOMUHHS U
TUIPOKCHIA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1au Mo Teme «BaxHenine
METaJIbl ¥ UX COCIUHCHUS).

XuMHA U OKPYKAKIIAA Cpeaa

BemectBa u Marepuanbsl B MOBCEIHEBHOM JKM3HM YelioBeKa. be3omacHoe
UCITOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiui B OwITy. [lepBas momornb mpu
XUMHUYECKHX 0KOTax U OTPaBJICHUSX.



XUMHUYECKOEe 3arpsi3HEHHE OKpY’Karollel cpennl (MpeaesibHas IO0MmycTUMast
KOHIeHTpatus BemiecTs, nainee — [1/1K). Ponbp xumuun B penieHnn 3K0J0THYECKUX
poOJIeM.

Xumuyeckuii IKcnepumenm:

U3y4yeHre o0pa3lloB MaTepUaoB (CTEKIJIO, CIUIaBbl METAJJIOB, MOJUMEPHBIE
MaTepuabl).

Mescnpeomemmnoie ceaszu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU H3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 UCIOJIb30BAaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHSITUM, TaK ¥ TOHSITHH, SIBISIONINXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiaccupUKalus, TMepUOAUYHOCTb, HaOIIOIeHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBJICHHUE, MAPHUKOBBIN
3 PeKT, TeXHOIOTHUSI, MaTePUAIIBI.

®duszrka: Matepus, aTOM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,
PaANOaKTUBHOCT, MOJIeKyJIa, AIIEKTPUUECKUM 3aps, IPOBOJIHUKH,
NOJYIPOBOAHUKH, JTUAJCKTPUKH, (POTORIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHOe COCTOSIHME BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAILTUYECKAS
pemérka, CriaBbl, (U3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢dortocunres, npixanue, Ouocdepa, SKOCUCTEMA, MUHEPATbHBIC
yI00pEeHHsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPaAIbl, TOPHBIE MOPO/IbI, MOJIE3HbIE
MCKOIaeMbl€, TOIUITMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJBbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTPAaMMBI OCHOBHOI'O OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHs] XMMUU B €IUHCTBE Y4YeOHOU WU
BOCIIUTATEJIBHOM JE€ATEIIBHOCTH B COOTBETCTBUM C TPAAULHUOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, MPUHATBIMH B
oOlIecTBE TMpaBUJIaMU M HOPMaMU TMOBEJIEHHUS M CHOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATIM3AIMU O0yUYaIOIINXCS.

JIndHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJCTBOBATbCS ~CHCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAUUd H
paclIMpeEHUE ONbITA AEITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOIIEHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUUECKOMY
U HAYYHOMY HACIEOUI0, TOHUMAHHsS 3HAYEHUS XUMHUUYECKONM HAayKu B JKH3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HHGpOpMaLMel o
MEPENOBBIX JOCTHKEHUAX W OTKPBITHUSX MHPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOILIECTBA;

2) rpa:kK1aHCKOr0 BOCIIUTAHMS:

MPEACTABICHNAS O COLMAJIbHBIX HOpPMax M IPaBUJIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  Y4EOHO-UCCIIEe0BATENbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
JESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JESATEIbHOCTU MpHU
BBITIOJITHEHUU Y4eOHBIX, TI03HABATENbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
Y B3aMMOIIOMOIIH B IIpoLiecce 3TON yueOHOU 1eSITeIbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE MOBEAECHUE M MOCTYNKH CBOMX TOBApHILEH C MO3WLHMH HPABCTBEHHBIX U
MIPAaBOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHYECKOM pEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH WU COCTABISIOIINE
OCHOBY /Il NMOHUMAaHUsl CYIIHOCTH HAYYHOM KapTHHBI MUpa, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS NPUPOAbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJIHOM CPENOi, O POJIM XUMUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

ITIO3HABATEIbHBIE MOTHUBBI, HANPABICHHBIE HA IOJIYYEHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMbIe i OOBSICHEHUS HAOJIOMAeMbIX MPOIECCOB U SIBICHUH,
MO3HABATEIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENbHOM paboThl C Y4YeOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATypoOr, JIOCTYNHBIMU TEXHUYECKUMHU CpEACTBAMU HH(POPMALIMOHHBIX
TEXHOJIOTHH;



UHTEpPEC K OOYYCHHIO W TIO3HAHUIO, JI0003HATEIBLHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K caMooOpa3oBaHWIO, TMPOEKTHOW M  HCCIIEI0BaTEIbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOYYCHHS B
JlaIbHEUIIEM;

4) popMupOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3JI0POBBI 00pa3 XWU3HHM, OCO3HAHWE IOCIICICTBUNA H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOJICHHUS aTKOT0JIs, HAPKOTUKOB, KypEHHUS),
HEOOXOJUMOCTH COONIOJIEHUST TMpaBuil OE30MaCHOCTH TIpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy10BOro BOCIMTAHMS

WHTEPEC K MPAKTHYCCKOMY M3YyUYCHHIO TPO(ECCUil U Tpya pa3IndHOro poja,
yBOXCHHE K TPYLY M PE3YJIbTaTaM TPYJIO0BOH EATEILHOCTH, B TOM YUCJIC HA OCHOBE
MPUMEHEHUSI  TPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIM  BBIOOP
WHIUBUIYAJIbHON TPACKTOPUH MPOJIODKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIICITHON MPpo¢eCCHOHANTBHON JACATCIIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH @IalITHPOBATHLCS B MPO(PECCHOHAIBHOM Cpelie;

6) 3K0JI0TN4YeCKOTr0 BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHUE K IPUPOC KaK UICTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHHS, IOHMMaHHE IICHHOCTH 3J0pPOBOTO U
Oc3omacHOro oOpas3a JKH3HH, OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIFOICHHS
npaBuI 0€30MaCHOTO MTOBECHUS MTPH padOTE C BEIIECTBAMH, a TAK)KE B CHUTYAIIUAX,
YIPOKAIOIINX 3IOPOBBIO M JKU3HH JIFOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, IMOJYyYaeMbIC MPU W3YUCHUM XUMHH, IS
pEIICHMS 3a/1a4, CBA3AHHBIX C OKPYXKaIOIIeH MPUPOTHON CPeoH, I TMOBBIIICHUS
YPOBHS  DKOJOTHYCCKOW  KYJBTYpPBl, OCO3HaHHS TJ00aBbHOTO  XapakTepa
DKOJIOTHYECKUX TMPOOJeM M IMyTeH HMX pemIeHUs MOCPEICTBOM METOIOB XHMUH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEIIBHOM,
KOMMYHUKATHBHOM M COITUATIBHOM MPaKTHKE.

METAINIPEJMETHBIE PE3YJbTATHI

B cocraBe MeTranpeaMETHBIX PE3YJIbTaTOB BBIACISIIOT 3HAYUMBIC IS
(bopMHpOBaHUS MUPOBO33PEHHUS OOIICHAYYHBIC TIOHITHS (3aKOH, TEOPHS, IIPUHITHII,
rurnore3a, (akrt, CcUCTeMa, TMPOIECC, OSKCIEPUMEHT H JPYyroe.), KOTOpHIE
UCITOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYCOHBIX TpeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ITUX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O IICJIOCTHOM
HAyYHOH KapTHUHE MHpA, U YHUBEpCaIbHbIC YUCOHbBIC ICHCTBUS (ITO3HABATCIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPbhIC O0OCCIEUYHMBAIOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCJIBHOMY IUTAHUPOBAHHUIO W OCYIICCTBICHHUIO Y4eOHOMH
NESITEILHOCTH.



ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUS

ba3oBble JJoruyeckue aeicTBUA:

YMEHHSI MCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMN: PAaCKPBIBATh CMBICI XMUMHUYECKHX TMOHATHUU (BBIICIATh WX XapaKTEpPHbBIC
MPU3HAKW, yCTaHABIMUBATh B3aUMOCBS3b C JAPYTMMHU TOHSITHUSMH), HCIOIB30BaTh
MOHATHUS JJIs1 OOBSICHEHUS OTNIEIbHBIX (DAKTOB U SIBJICHUM, BIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCU(PUKAIIMU XUMHYECKHX BEIIECTB U XUMHUUYECKUX PEaAKIUH,
yCTaHABIIMBATh TMPUYMHHO-CJICJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE paCCyXeHUs (MHAYKTUBHBIC, JCAYKTUBHbBIC, IO aHAJIOTHN),
JIeJaTh BEIBOJIBI Y 3aKJIIOUCHUS

yMEHUE TIPUMEHITh B TIpollecCe€ TO3HAHMS TOHATUS (IpeAMETHBIE |
METaInpeIMETHbIC), CUMBOIUYECKHUE (3HAKOBBIE) MOJIETH, UCTIOJIb3yEeMbIC B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMHUYeckas (opMyla W ypaBHEHHUE
XUMHUYECKOU PEaKIMHU — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aj1a4u, ¢ Y4ETOM
ATUX MOJIEIBHBIX MPEACTABICHUM BBIABIATh M XapaKTepU30BATh CYIIECTBEHHbBIC
MIPU3HAKU U3yYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIui,
BBISIBIIITh ~ OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICACTBEHHBIC CBSI3M U
MIPOTUBOPEUHS B U3yUAEMbIX MPOLECCAX U SBICHUSAX.

ba3oBble ucciieoBaTe/IbCKHe JIeiiCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIECHHBIE BOMPOCHI B KAa4€CTBE HHCTPYMEHTA
MO3HAHMS, & TAK)KE B KAYECTBE OCHOBBI /ISl (HOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MpUOOpPETEHHE OMbITa [0 IUIAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEACHUIO
YUCHHUYECKUX OJKCIIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, POpMYIUPOBATH O00OOIICHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIENOBAHUS, COCTABIATh OTUET
0 MpojieaHHoM pabdore.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOHWpaATh, AHAIM3UPOBATH W HHTEPIIPETUPOBATH HHGPOPMAIUIO
pPa3IUYHBIX BUJOB U (OPM IPEACTaBICHUS, MOJYyUYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMYJISIpHAS  JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPaBOYHBIE
nocobusi, pecypchl HMHTepHETa), KPUTUUECKH OIICHUBATH NPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IMYHbIC METOJBl M 3alpPOChl MPHU TOUCKE U OTOOpE
nHpOpMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIWMBIX [IJIsi BBITIOJHEHUS
y4eOHBIX M MMO3HABATENIbHBIX 3aJ1au OMPEICIEHHOr0 TUIIA, MPUOOPETEHUE OIbITA B
o0JlacTU  WCTOJIb30BaHUSI  MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpON aKTUBHOI'O MCIOJIb30BAHUS PA3JTUYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BBIOUPATh ONTUMANIBHYIO (OpMy TIpeAcTaBieHuss UHPOpMAIUU U



WJUTIOCTPUPOBATH PEIIAEMbIE 33/J]a4l  HECIOKHBIMU CXEMaMH, JuarpaMMami,
ApyruMH popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE WCMOJIb30BaTh M aHaJW3UpOBaTh B Mpolecce ydeOHOW H
HCCIIeIOBATEIBLCKON NIESITEILHOCTH WH(DOPMAIMIO O BIUSHUHU ITPOMBIIIJICHHOCTH,
CEJIbCKOTO XO35ICTBA W TPAHCIOPTAa HA COCTOSIHUE OKPYXAKUIEW ITPUPOIHON
CpEbl.

KoMMyHuKaTHBHBIE YHUBePCAJbHbIE Y4eOHbIE 1eCTBUSA:

yYMEHUS 3a1aBaTh BOIPOCHI (B X0JI¢ 1Uaiora u (WIK) TUCKYCCHH) 1O CYIIECTBY
oOcyxaaeMol TeMbl, (HOPMYIHPOBATH CBOU MPEIJIONKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHON 3a/1a4H;

YMEHHS  TNPEACTABIATh  IOJIYYEHHBIE  pE3yJbTaThl  IO3HABATEIbLHOU
NEATEIBHOCTA B YCTHBIX M TIMCBbMEHHBIX TEKCTaX; [eJaTh MPE3EHTAINIO
PEe3yIbTATOB BBHITIOJIHEHUS XMMHUYECKOTO0 JKCIEpPUMEHTa (J1a0opaTOPHOIO OIBITA,
71a00paTOpHOU pabOThI O UCCIICIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUS Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJILHOM M MCCIENOBATEIILCKOW  JESATEIBHOCTH  INPU  PEIICHUU
BO3HHUKAIOIIUX MpoOJieM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuii (00CyXaeHus, OOMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIUS
COBMECTHBIX JICMCTBUM, OIPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOHN PabOTHI U Apyrue).

PerynsitTuBHBIE YHHBEPCAJbHbIE YUeOHbIE HeiiCTBHS:

YMEHHUE CaMOCTOATEIBHO OIPEAEIATh LEIU JEATECIbHOCTH, IUIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesTeNbHOCTDb, BEIOMpaTh Hanboiiee 3(hPEeKTUBHBIE CITOCOOBI pelIeHUs] yYeOHBIX U
MO3HABATEJIBHBIX 3a7a4, CaMOCTOSATEJBHO COCTABIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JICMCTBUM TIPU  BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJIyYEHUsS] HOBBIX 3HAaHUW 00 M3ydaeMbIX O0OBEKTaX — BEIIECTBAX U PEaKIUsiX,
OLICHMBATh COOTBETCTBHUE MOJYYEHHOTO pE3yJibTaTa 3asBIICHHOW LEIH, YMEHHE
HCTIOJIb30BATh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEJIATAEMBIEC B YCIIOBUU 3aIaHUN.

INPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pE3yJAbTaTOB IO OCBOCHHUIO 00S3aTEIBLHOIO
COJIEp>KaHMsI, YCTAaHOBJICHHOTO JaHHOW (QenepasbHONM pabodeil mporpaMMonu,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4HbIC 3HAHHS, YMEHUS U CIIOCOOBI
NercTBUM, crenudpuueckue s TOPeAMETHOM o00macTu  «XHUMHS», BHJIBI
NEATEBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHMS, €ro HHTEPIpETalnH,
peoOpa3oBaHUI0 U TPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYAIIUSX.

K koHiry oOyuenus B 8 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMIUXCS YMEHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TMOHATHH: aTOM, MOJIEKYJa,

XUMHYECKUM DJIIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOAHAS ), BaJIECHTHOCTh, OTHOCUTE/IbHAS aTOMHAS U



MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas 10J1s1 XUMUYECKOTO AJIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHCJICHUS, XMMHYECKas peakius, KiacCUuPukamus peakiuil: peakiuu
COCIMHEHHUS, PEaKIMHU Pa3JIOKEHUs, PpEaKUUd 3aMElICHHs, PpPEeaKIUu
oOMeHa, HK30- ¥ SHJOTEPMUYECKHUE PEaKlMH, TEIIOBOU AP (DEKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CJIOW aroma, aTOMHas OpOUTalb, pauyc aToMma,
XHUMUYECKasi CBS3b, MOJISIPHAS W HEMOJspHAasl KOBAJICHTHAs! CBS3b, MOHHAS
CBs3b, WOH, KaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJs BElIecTBa
(TpolieHTHAs KOHLICHTPAIIKs ) B PaCTBOPE;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHATHM U
MIPUMEHSITH ATH TIOHATHUS MPU ONMCAHUH BEIIECTB U UX MPEBPAIICHHI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIS COCTaBJIeHUS (OpMYI
BEILIECTB M YPABHEHUN XUMUUYECKUX PEAKIIHIA;

OTPENIECNIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCJIMHEHUSX,
CTENEHb  OKHCIIEHHMS  DJJIEMEHTOB B  OHHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEAeIEHHOMY KJIAcCy COEIUHEHUH IO
dbopmynaMm, BHUJ XUMHYECKOW CBSI3M (KOBaJCHTHas M HOHHAs) B
HEOPTraHMYECKUX COCTMHEHUSX;

packpbiBaTh cMmbici Ilepuognueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOICTB
XUMHUYECKUX JJIEMEHTOB OT MX mojiokeHus B Ilepuoauyeckoii cucreme,
3aKOHOB COXPAaHEHMsI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yYEHUs, 3aKOHa ABOTapo;

OMHUCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢dopmy I[lepuoanueckoi
CUCTEMBbl XUMUUYECKHUX OJJIEMEHTOB: pa3jauyaTh TMIOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mododHas noarpymnmna (b-rpymma)», Manbie u
OOJbIIME TEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguueckas cuctemMa XuMmudeckux osiemeHToB [ U.
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sApa, 0011ee YUCI0 SJIEKTPOHOB U
pacnpeiefieHue UX IO 3JIEKTPOHHBIM CIIOSIM);

KJ1acCu(UIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBa,
XUMUYECKHE peakiuu (M0 YHUCIy W COCTAaBY YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, M0 TEIJIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHCHIBATH) OOIIHME XUMHUYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKAasl OMUCAHUE TTPUMEpPaAMU MOJICKYJISIPHBIX
ypaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

MIPOTrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHHS XHWMHUYECKHUX TMPEBpaAlllEHU B
Pa3IUYHBIX YCIOBUSX;



BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOro »JieMeHTa Mo (opMmyse COeIUHEHUS,
MacCOBYIO JIOJIFO BEHIECTBA B pACTBOPE, IPOBOJAUTH PACUYETHI [0 YPABHEHUIO
XUMUYECKOU pEeaKuu;

IIPUMEHSTh OCHOBHBIE OIEPALIUH MBICIUTEIBHON AEATEIbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aluio, KiacCu(puKauuio,
BBISIBIICHUE NPUYMHHO--CJIEACTBEHHBIX CBA3EH — ISl MU3YyYEHHs CBOICTB
BEIIECTB W XHMHYECKMX PpEAKLUHM, €CTECTBEHHO-HAYYHbIE METOJbI
MO3HAHUS — HAONIOZICHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCHEPUMEHT
(peasbHBIN U MBICIICHHBIN );

CJIeI0BATh MpaBUJIaM MOJIb30BAHUS XUMUUECKOU TOCYA0U 1 1a00paTOpHBIM
o0opyaoBaHMEM, a TakXKe IMpaBuiaM oOpallleHusi C BelleCTBaMU B
COOTBETCTBHUM C MHCTPYKLUMSIMU TIO BBIMOJHEHUIO JAOOPATOPHBIX
XUMHYECKUX OMBITOB MO MOJYYEHUIO U COOMPaHUIO Ira3000pa3HbIX BEIIECTB
(Boopoza M KHCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONpeaeaEHHOM
MAacCOBOM J0JIEM PacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE JKCIIEPUMEHTHI IO PACIIO3HABAHHMIO PACTBOPOB WLIEIOYEH U
KHUCJIOT C TIOMOIIBIO UHJIUKATOPOB (JakMyc, (heHONPTaNeHH, METUIIOPAHK
U JApyTHe).

K xoniy oOyuenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pPacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATUM: XUMHYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE BEIIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMUYECKasi PeaKius, XUMU4IecKasi CBs3b, TEIIOBOM 3P deKT
peakiuu,  MOJb, MOJISIpHBIA  O00BEM,  PacTBOp,  DAJIEKTPOJIMTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIMTUYECKAS IMCCOLMAIIMS, PEAKIUU HOHHOTO
oOMeHa, KaTaliu3aTrop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE pEeaKIuU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBJICHUE, aJIIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (koBaJICHTHA, HWOHHA,
MeTaJTNYECKast ), KpUCTAUTNYecKas peniéTka, KOppo3usi METAJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON pEaKluH, NPEeAEIbHO JOMYyCTUMAas KOHUCHTpAIUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHMX TIOHATHH U
MIPUMEHATH ITU MOHATHUS MPU OMMCAHUM BEIIECTB U UX MPEBPALLICHUN;
WCIIOJIb30BaTh XMMHYECKYI0O CHUMBOJIUKY [UJII COCTaBjieHUs Gopmyl
BEIIIECTB M YPABHEHUN XUMHUYECKUX PEaKIIUN;

ONPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUN



cBs3U (KOBWJICHTHAs, WOHHAs, METAUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (popMyre, xapakTep Cpeabl B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX COCAMHEHUH, TUN KPUCTAUTUYECKON
PELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akoHa J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHUE: ONHUChIBATH W XaAPAKTEPU30BATh
tabnuuyHyo Gopmy [lepuoandeckoil CUCTEMBbI XUMHUUYECKUX JJIEMEHTOB:
paznuuath TOHATHUS «IJIaBHasi moarpymnmna (A-rpynma)y W «moOodHas
noarpynna (b-rpynma)», manbsle u OOJbIIHME TEPUOABI, COOTHOCHUTH
0003Ha4YeHUS1, KOTOPHIE UMEIOTCS B IEPUOTUYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsan  sApa, oOOIIee YHMCIO OJJIEKTPOHOB M paclpesielieHhe UuX Io
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOWCTB 3JIEMEHTOB M HUX COCAMHEHUI B Mpeaenax MaJbIX MEPUOAOB U
IJIaBHBIX MOATPYIH C YYETOM CTPOEHHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTBI, HEOpPraHUUECKUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YHUCIy W COCTAaBY YYACTBYIOIIUX B PEAKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTEIEHEeW OKHCICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIME U CHEIU(UUECKHEe XUMHUUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BELIECTB, TMOJTBEPKAasi OIMNKHCAHUE
MpUMEpPaMU MOJIEKYJSAPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIHIA;

COCTaBJISITh YPABHEHMSI DBJIEKTPOJIUTUYECKON JHUCCOIMALIMM  KHUCJOT,
1IETIOYEH U COJIEH, TOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIU MOHHOTO
oOMeHa, ypaBHEHUsI pEaKlMi, TOATBEPKAAIONINX CYIICCTBOBAHUE
T€HETHUYECKOU CBSA3U MEXY BEIIECTBAMU Pa3JIMUHbIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIui
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OaaHca ATUX PeaKuid;
MPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX TMPEBPAIICHU B Ppa3IdYHbBIX
YCIOBUSIX;

BBIYUCIIATH OTHOCUTEIILHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOro »JieMeHTa Mo (opMmyse COeIUHEHUS,
MacCCOBYIO JIOJIFO BEHIECTBA B pACTBOPE, IPOBOJAUTH PACUYETHI [0 YPABHEHUIO
XUMUYECKOW PEAKIINH;

co0JIr01aTh MpaBuUJia MOJIb30BaHUSI XUMUYECKON MOCYA0U U 1a00paTOPHBIM
o0opyaoBaHMEM, a TakXke IMpaBuia oOpalieHusi C BelIEeCTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMA TIO BBINIOJHEHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OMBITOB I10 MOJYYSHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMuaka U yriaeKkucoro rasa);



MIPOBOJIUTH PEAKIINH, TIOATBEPIKAAIOIINE KaUeCTBEHHBIN COCTaB Pa3TUIHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM IMYTEM XJIOPHI-, OPOMHI-, HOAHI-,
KapOoHart-, ¢docdar-, cunukar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUS W HMOHBI W3YYCHHBIX METaJUIOB, MPHUCYTCTBYIOIIHWE B BOJTHBIX
pacTBOpax HEOPTAHUYECKUX BEIIECTB;

NPUMEHATH OCHOBHBIE OTIEPAIINN MBICIIUTEIBHON AEITETbHOCTH — aHAIIU3 U
CHHTE3, CpaBHEHHE, 0000IIIeHIE, CHCTEMATH3AIINIO, BEISIBICHHE TPHYUHHO-
CIICJICTBECHHBIX CBSI3C€H — JJISI M3YUYCHHsSI CBOIMCTB BEIIECTB U XMMHUYECKHX
peaKIuii, eCTeCTBEHHO-Hay4YHbIE METOJbl IMO3HaHWS — HaOI0aeHHE,
U3MEepeHHEe, MOICTTUPOBAHNUE, SKCIIEPUMEHT (peasbHBIA U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoimmuecTBo yacos
Ne HaunmeHoBaHMe pa3jeiioB U DJIeKTpPOHHbIe (LM(POBbIe)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE TIOHATHS
XuMust — BakHas 001acThb

1.1 €CTECTBO3HAHMS U IIPAKTUYECKON 5 2 brtmmorexa [OK

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

NeSITEIbHOCTH YeJIOBEKa

12 BemecTBa 1 xXumm4ueckue 15 | bubmmoreka [{OK

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

Uroro no pazaeny 20

Pa3nen 2. BaxkHelilme npeacTaBuTe I HEOPraHUYECKUX BelllecTB
71 Bo3snyx. Kucnopon. Ilonsarue 06 6 bubnnorexa [JOK

' OKCHIax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonsitue o kucinorax u 2 1 bubnnorexa [JOK

' COJISAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsatue 06 5 1 | bubnnorexa [JOK

' OCHOBAHMAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChI 1 | 1 bubmmoreka [IOK

' HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/7f41837¢c

Uroro no pazaeny 30




Paznean 3. Ilepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMoB. XUMHYeECKas
cBsI3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIul

Ilepnoanueckuil 3aK0H U
31 Ilepuoanueckas cucrema 7 bubmmorexa [IOK
XUMHYECKUX AemMeHToB /. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XumMuueckas CBs3b.
3.2 OKHCH;;:CJ?LH(;- 3 8 1 bromiorexa LOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIINHI
bubmuoreka [JOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bromiorexa LOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[MTPOI'PAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nesa 1. BemecTBo H XuMH4yeckmne peakuun
11 [ToBTOpenue u yriuyoneHue 3HaHUH 5 | bubmmoreka [JOK
' OCHOBHBIX Pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKas AUCCOLUAIIHSL. 2 | | bubmmoreka [JOK
' XHUMHUYECKUE PEAKILIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemeranibl 1 UX cOeIMHEHUS
71 OO0mas XxapakTepUCTUKa XUMUIECKIX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapakTepUCTUKAa XUMUYECKUX
2.2 SHCMCHTOII; VIApr nbl. Cepa u e€ 6 Bubmmorexa LIOK
' PYIIBL. 2P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OOm1ast XapakTepUCTUKAa XUMUYECKUX
2.3 BHCMCHTOII: VA Ir) mbl. A30T, ocdop u ux 7 1 bubmmorexa LIOK
' 20 ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS




OO01mmas XxapakTepUCTUKa XUMUIECKHIX

bubmuoreka [JOK

24 BHeMeHTUOB IVA-rpynmst. Yriiepos u 8 https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCAMHEHUS
Uroro no pazaeny 25
Pa3znea 3. MeTa/LIbl M HX COCIUMHEHU S
. bubmmoreka [JOK
3.1 Obuwe cpojicTsa MeTaiIoB 4 https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
. 7 1
3.2 Bakueiine MeTauibl 1 UX COSTUHEHUS 6 hitps-//m.edsoo.ru/ 7412636
Uroro no pazaeny 20
Pasnen 4. Xumus u okpy»kaomnias cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HHA 4EJIOBEKA 3 bubmorexa [IOK
’ 1 p https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE BpeMs 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauuyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM DuiekTpoHHbIE (U pOBBIE)
Ne i/ KonTposbHbIe IIpakTHYeckue
MPOorpamMmmbl Bceero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Xumnsa — BakHasa 00J1acThb
1.1 €CTECTBO3HAHUSA U IIPAKTHIECKOU 5 2 bubmorexa HOK
) p https://m.edsoo.ru/7f41837¢
JeATEeIbHOCTH YeJIOBEKa
bub6mmoreka [{OK
1.2 BemecTBa 1 XUMHUECKHE PEAKIIAU 15 1
1 peakdl https://m.edsoo.ru/7f41837¢

Uroro no pazaeny 20

Paznen 2. Baxuneiiune npeacTaBuTe M HEOPraHMYECKUX BelIECTB

21 OcHOBHBIE KJTACChI HEOPTAaHUYECKUX 12 | 1 bubnuorexa [JOK
' COCIMHEHUH https://m.edsoo.ru/7f41837¢
Hroro no pazneny 12
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 34 2 4
[MTPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHMUE

8 KUIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
| [Ipenmer xumuu. Ponab xumMun B )KU3HU | bubmmoreka [{OK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsTEe 0 METOAAX MO3HAHKS B XUMHH 1 brnmorexa [OK
A https://m.edsoo.ru/ff0d227¢
[IpaxTueckas padorta Ne 1 «IIpaBuia
3 paboTHI B 1a0OPATOPUH U TIPUEMBI 1 bubmmorexa [IOK
oOparteHus ¢ IabopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opynoBaHUEMY
4 UucTteie BemecTBa U cMecH. CriocoObl | bubnuorexa [JOK
pa3aeieHust cMecen https://m.edsoo.ru/ff0d26¢ca
[Ipaktuueckas padota Ne 2 «Paznenenue
5 c;[)eceﬁ (Ha @ I/II?VIG € OUYHUCTKH noI:aa E€HHOM 1 bubnuotexa LHOK
PHMED p https://m.edsoo.ru/ff0d28c8
COJIN)»
b K
6 ATOMBI U MOJIEKYJIBI 1 nomHoteka LO

https://m.edsoo.ru/ff0d2a6¢




oOMeHa)

. XUMUYECKUE ANEMEHThI. 3HAKU (CUMBOJIBI) bubmmoreka [JOK
XAMHYECKUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA bubmmorexa LIOK
P https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE buomiorexa LOK
TOMHO-
YIAP yH https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTABa BEIIECTB.
10 Xumuueckasi popmyna. BaneHTHOCTh Brbmorera LIOK
UMH .
pMY https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX JIEMEHTOB
1 OTtHocCHuTENbHAs aTOMHAs Macca. bubmmoreka [JOK
OTtHOcUTeNnbHAsI MOJIEKYIISIpHAsE Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 107151 XMMAYECKOTO dJIEMEHTa B bubmuoreka [JOK
COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTto BemniectBa. Mosib. Mossipras bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3nYecKre U XUMUYECKUE SIBICHUS. bubmuoreka [JOK
Xumudeckasl peakius https://m.edsoo.ru/ff0d37fa
L5 [Ipu3Haky U ycioBUsI IPOTEKAHUS bubmumorexa [IOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MaCcChl BEIIECTB. bubmmoreka [JOK
XHUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Breranciienus komuecTBa, MacChbl BEIIECTBA bubmuoreka [JOK
110 YPaBHEHUSM XUMHUYECKUX PEaKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanusa xuMudeckux peakmuu
P P bubmuoreka [JOK
18 (coenuHeHwUs1, pa3IoKEHUs, 3aMEIIECHUS,

https://m.edsoo.ru/ff0d3f34




M. B. JIoMOHOCOB — y4€HBIii-

19 0606 bubmuoreka [JOK
PHIMIITOTIEAHCT. 1700 HvleHHe 1 https://m.edsoo.ru/ff0d40c4
CHUCTEMATHU3AIUA 3HAHUHN

20 KonTponashas padora Nel no teme bubmumorexa [IOK
«BemiecTBa U XMMUYECKUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3s — cMmech ra3oB. CocTaB Bo3ayxa.

21 K cﬂzxo 3JIEMEHT U IIPOCTOE Beﬂy:cmo bubmorexa [IOK

5t — .
f1opoat : p B https://m.edsoo.ru/ff0d448e
O30H
dusnyeckre U XUMUYECKUE CBOMCTBA

22 ciopo/a (peakiuu OKUCIECHUS, TOPEHUE) bromiorexa LOK
KH K .

JIopoJia (peakdt - TOP https://m.edsoo.ru/ff0d4614
ITousarue 00 okcumax
CrocoObI MOJIydeHUs KUCI0POaa B

” 5 o pon bubmuoreka [JOK
J1abOpaTOpHi 1 IPOMBIILICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
Tennopoit 3pPeKT XUMUUECKON peaKIInH,

24 0 €0 (i)q) OXUMUYECKOM paBH:HI/II/I bubmorexa [IOK
IIOHATHE O TEPMOX

p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIUAX
Tomnuso (HedhThb, YTOJIb U METAH).
25 3arpsasue ( eq)03 ¢ a, CIIOCOOBI iro bubmorexa HOK
IpsI3HEHUE B
p yxa, https://m.edsoo.ru/ff0d4c4a
MpeA0TBPAILICHUS
ITpakTuueckast padora Ne 3 o teme
26 «30 eHUe I::061/1 aHKe KUCIOPOaa bubmorexa HOK
HUE U
A . p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOUCTBY

7 Bonopos — aneMeHT U IpocToe BEIIECTBO. bubmmorexa [IOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0

)% duznyecKre 1 XUMUYECKHE CBOMCTBA bubmuoreka [JOK

Bojiopoja. [IpuMeHeHne Bogopoaa

https://m.edsoo.ru/ff0d4dd0




bubmuoreka [JOK

29 IToustTHe 0 KUCIOTAX U COJIIX hitps-//m. edsoo.r/ 05042
30 Crioco0bl Mmosty4eHust BOAOPO/Ia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpakTuueckast padora Ne 4 o teme
31 «3 €HUE U I::061/1 aHKe BOIOPOJa bubmorexa HOK
oIyt . P AOPOAa, https://m.edsoo.ru/ff0d442
W3YYCHHUE ero CBOMCTBY
bubmuoreka [JOK
M % g . A
32 OJISIpHBIN 00BEM Ta30B. 3aK0H ABOTAJIPO hitps://m. edsoo.ru/fl0d542¢
Brrunciaenus o0b€Ma, KOJIMYeCTBA
33 eII[ecTBa ra3a 1o €ro U3BECTHOM buGnnorexa LIOK
TB
et . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM O0BEMY
Brrunciaenust 00EMOB T'a30B [0 YPABHEHUIO
34 ea Ha OCHOBE 3aKOHa 06'bél\y/[Iz{I>IX buGnnorexa LIOK
KLU
beattt . https://m.edsoo0.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckre U XUMHUYECKHE CBOMCTBA BOJIbI buGnnorexa LIOK
U3U4
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [lonsTue 06 bubmmorexa [IOK
MHJIHUKATOpax https://m.edsoo.ru/ff0d59¢e2
Boxa kxak pactBopurens. Hacslmenusle u
37 A P . pac o Malcio a5 10 bubmuoreka [JOK
HBI TBOPBI. Bas JOJIA
HeHachien p p g https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PacTBOPE
[IpakTnueckas padora Ne 5 o Teme
18 «IIpuroToByiieHre pacTBOPOB C bubmmoreka [JOK

OIpeEeIEHHON MacCOBOM J10JIeH
PacTBOPEHHOTO BEUIECTBAY»

https://m.edsoo.ru/ff0d5eba




19 KonTposasHas padora Ne2 no teme bubmumorexa [IOK
«Kucnopoa. Bonopoa. Boma» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KIacCUPUKAIIUS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenne u XMMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(DOTEpPHBIX bubmmorexa LIOK

https://m.edsoo.ru/ff0d664e

OKCHJIOB

4 OcHoBaHHsI: COCTaB, KJIacCU(DUKAIINS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

13 [TonyueHnue u XuMU4YeCKHE CBOMCTBA bubmmorexa [IOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccuduxarus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tony4yeHue U XUMHYECKUE CBOMCTBA KUCIIOT bromiorexa LOK

https://m.edsoo.ru/ff0dfee2

46 Conu (cpemHue): HOMEHKIATYpa, CIIOCOOBI bubmmoreka [JOK
MIOJTY4ECHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpakTueckas padota Ne 6. Pemenue

47 AKCIIEPUMEHTANIbHBIX 3a71a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7¢c
COCTMHEHUIN

43 ['eneTndeckas CBSI3b MEXKIY KJlacCaMU bubmmoreka [JOK
HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50

49 O06o0mIeHne U cucTeMaTu3alus 3HaHUN Bubmmorexa LIOK

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




KonTposasHas padora Ne3 no teme

50 "0 bubmmorexa LIOK
CHOBHBIE KJIACCHI HEOPraHNMYECKUX
. p https://m.edsoo.ru/00ad9ela
COeIUHEHUN
IlepBoie HONBITKN KiIaccUbUKAITHIA
51 y ec 2JIEMEHTO 1(?[0 €eo bubmmorexa [IOK
XUMHYECKUX 31eMeHTOB. [loHustn
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOoJAHbIX JIEMEHTOB
Ilepunomuueckuii 3axkoH u Ilepuonnueckas
59 pe N cc e ep os JL U bubmuoreka [JOK
CHUCTEMA XUMUUYECKHUX d1eMeHToB /I, 1.
https://m.edsoo.ru/00ada52c
Meuneneena
53 eoo o bubmuoreka [JOK
€pHUOIbI, TPYIIIILI, ITOATPYIIILI
pHroz pyn by https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubmmoreka [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue dIEKTPOHHBIX 000JI0UYEK aTOMOB
55 P . P . Lu bubmuoreka [JOK
snemeHToB Ilepnomuueckoit cucremsl /1. H.
pHOA https://m.edsoo.ru/00ada6bc
Meuneneena
XapakTepUCTHUKA XUMHUYECKOT'0 DJICMEHTA 110
56 P P I . bubmuoreka [JOK
ero noJjioxxenuro B Ilepuoandeckoi cucreMe
pHOA https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepronueckoro 3aKoHa st
pa3BuTHs HAayKu U nipakTuku. /1. . bubmmoreka [JOK
57 ..
MenpeneeB — yd€HbIN, IEaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEeKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
58
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bubnmoreka IIOK
59 HNonHag xuMu4deckast CBsI3b 0

https://m.edsoo.ru/00adac34




60 KoBanenTHast nossipHasi XuMudeckasi CBsI3b 1 bromiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemossipHasi XUMUYECKast 1 bubmumorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmorexa [IOK
62 Crenery oKHCICHuA ! https://m.edsocI)_.[ru/OOadae28
63 OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIE 1 bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmorexa [IOK
64 Oxucnaurenu 1 BOCCTAaHOBUTEIU 1 hitps/m.c dsocI)_.[ru 100adb076
65 KonTpomasHas padora Ne4 o teme | bubmumorexa [IOK
«Ctpoenue aroma. XUMHUYECKasi CBA3bY https://m.edsoo.ru/00adb486
66 IToBTOpenue. "OcHOBHBIE aniu:cm 1 bubmmorexa [IOK
HEOPraHMYECKUX COeAMHEHUN" https://m.edsoo.ru/00adb33c
67 [ToBTOpenue. "OcHOBHBIE KJI‘ilCCBI 1 bubmmoreka [JOK
HEOPraHUYECKUX COeMHEHUI" https://m.edsoo.ru/00ad9cb2
68 Pemrenue 3agau no ypaBHEHUSIM 1 bubmmoreka [JOK
XUMHUYECKUX PEAKIUH. https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB ITO 68

I[TPOTPAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi  o0pasoBaTesbHbIE
padoThbI padoTsbI
pecypcsl
[Tepuonnueckuii 3akoH. [lepronnueckas
P P bubmuoreka [JOK
1 cucTeMa XUMMHU4YeCcKuX 3jiemenToB /1. 1. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
5 e P S TeMEHTOR Tie s | bubmuoreka [JOK
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
P P https://m.edsoo.ru/00adb6b6
MEepUOI0B
3 Krnaccudukarus 1 HOMEHKIATypa | bubmmoreka [JOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMu4eckoil CBS3HM U TUTIBI 1 bubmmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponasnas padora Nel no teme
5 «IloBTOpEHuE U yrayOneHue 3HaHUM 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»
6 Krnaccudukarus XAMHYECKUX peaKIuii 1o | bubmmoreka [JOK
PAa3JIAYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHATHE O CKOPOCTH XUMHUYECKOMN
7 eaknuu. IToHsATHE 0 TOMOT€HHEIX U 1 buGnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIUIX
g [TonaTHe 0 XUMHUYECKOM PaBHOBECHH. | bubmmoreka [JOK

@akTOpBl, BIUSAIOIINAE HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c




XUMHYECKOM PCaKkiuun U MOJIOXKECHUC
XUMHUYCCKOTO paBHOBECCUS

OKHCIIMTEITHHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

XUMHUYECKHE CBOMCTBA HA IPUMEPE XJIOpa

? peakuuu https://m.edsoo.ru/00adcade
Teopust 3IeKTPOIUTHIECCKOU
10 . a pCI/I bHBIE U CIIA0bIE bubmorexa HOK
WU.
succonuan . https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 n SHUS peaKiui bubmmorexa [IOK
OHHBIC ypasH peaxtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 i B CBETE MIPEACTABIIEHUNA 00 bubmorexa HOK
B
OCHOBAHIH B . best . https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON JUCCOLHAIITT
X JeCcKHe CBOMCTBA COJIEH B CBETE
13 i 06 i bubmuoreka [JOK
MPEACTABICHUHN 00 AIMEKTPOIUTHUECKON hitps-//m.edsoo.ru/00add8b2
NUCCOLIHUAIINU
14 i . bubmuoreka [JOK
OHATHE O THJPOIIM3C COTeH https://m.edsoo.ru/00add9d4
15 0606 sa S bubmuoreka [JOK
s 3HAHUHN
ODIICHHE I chCTeMath3an https://m.edsoo.ru/00addd12
16 IIpakTueckas padora Ne 1. «Pemienue bubmmorexa [IOK
JKCIIEPUMEHTAIBHBIX 3311 https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 mo teme
17 «2 ep 0 pquKaﬂ MCCOLIMAIINS bubmorexa HOK
KTPOJIUTH .
JIEKTpOT A At https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKIIUU B paCTBOPaxX»
13 OO01mas XxapakTepUCTUKA TAIOTCHOB. bubmmoreka [JOK

https://m.edsoo.ru/00addfe2




Xnopoogopos. CosstHast KHCTIOTa,

bubmuoreka [JOK

19 XUMHYECKHE CBOMCTBA, MOIyUCHUE
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IIpakTnueckas padora Ne 2 o Teme
20 3 P o KOO bubmuoreka [JOK
«ITonyuenne cOJITHON KHUCIOTHI
yi B . ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBONCTB»
BrrunciaeHus mo ypaBHEHHUSIM
71 P 5 eci o 5 bubmuoreka [JOK
XHMHYECKUX PEaKIHi, €CIU OJUH U
DeAKIi, A https:/m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
OO0mas XxapakTepucTuka MeMeHToB VIA- bubmmoreka [JOK
22
CPYIIIIbI https://m.edsoo.ru/00ade64a
AnnotponHbsle MOIU(MHUKAIIMN CEPEI.
73 U P ¢ R P . bubmuoreka [JOK
axoJKJeHHe CeEPRI U €€ coeTUHEHNI B
A p jl https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKUE CBOMCTBA CepPhI
24 CepoBojiopoji, cTpoeHHe, (PU3HUECKUE U bubmmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprbl. CepHast KUCIIOTa
25 b P P CCKIE C oic a bubmuoreka [JOK
H3UYECKHE U XMMHUYECKHE CBOMCTB
’ https:/m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKLIUH, JICKAIIKE B
OCHOBE ITPOMBIIIJIEHHOT'0 CI0Oc00a
26 P 4 KOO bubmuoreka [JOK
MOJYUYEHHST CEPHOMN KUCIIOTHI.
yi p . https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE OKPYXKarolen
Cpelibl COeIMHEHUSIMU CEPBI
7 Brrancienne MaccoBoit 10711 BEIXOAa bubmuoreka [JOK

IIPOJIyKTa peaKuu

https://m.edsoo.ru/00adec8a




OOm1ast xapakTepuCTHKA IIEMEHTOB VA-
rpynmsl. A30T, paclipoCTpaHEHHE B

bubmuoreka [JOK

28
npupoe, GU3NUECKUe U XUMUYECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMUaK, ero pusnueckrue u XuMHYECKUE bubmmorexa [IOK
CBOWCTBA, MOJYYEHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTnueckas padora Ne 3 o Teme

30 «30 €HHE a . aKa, U3yuyeHHue ero bubmmorexa LIOK

JydeHUE aMMHaKa, u HUE er
N 7 Sk https://m.edsoo.ru/00adf180
CBOMCTB»

31 AzoTHas kucioTa, e€¢ pusndeckue u bubmmoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonk30Banre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

39 5 X P bubmuoreka [JOK

00peHuii. XMUMHUYECKOE 3arps3HeHNe
yAoop . P https://m.edsoo.ru/00adf518
OKpYXarollen cpeibl COeAMHEHUSIMU
azoTa
®dochop. Oxenn pocdopa u
13 o :11)) P ¢ (b(bp V) bubmuoreka [JOK
ocdopHas KuciIoTa, pusudeckue u
p N https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOUCTBA, MOTYyYCHUE
Ucnonws3oBanue GpocdaTtoB B KauecTBe

34 epan q())6 qe) . 3arpsi3HEHNE bubmmorexa [IOK

MUH BHBIX HUU. 3arps3HeHn
P N YAORP P https://m.edsoo.ru/00adfc20
PUPOTHOH cpenpl hochaTamu

35 Yrnepon, pacipocTpaHeHUe B IPUPO/IE, bubmumorexa [IOK
¢du3nvecKkrne 1 XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adfd9¢c
Oxcuppl yriaepona, ux pusndeckue u

36 XUMHUYECKHE CBOMCTBA. DKOJOTHIECKUE bubmuoreka [JOK

POOJIeMBI, CBSI3aHHBIC C OKCHJIOM
yriepoaa (IV)

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




bubmuoreka [JOK

37 VropHas KUCIIOTA U €€ COJIH
https://m.edsoo0.ru/00ae006¢
[IpakTnueckas padora Ne 4 o Teme
"IlonydeHune yriekucioro rasa. bubmumorexa [IOK
38
KauecTBeHHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
IlepBoHauanbpHBIE IOHIATUSA 00
39 P bubmuoreka [JOK
OpraHNYECKUX BEIIECTBAX KaK O
p = https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX yriepo/ia
40 K N bubmuoreka [JOK
€MHUH U €ro COeIUHEHUS
p A https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue
A1 AKCHEPUMEHTAIbHBIX 33/1a4 110 TEME bubmumorexa [IOK
«BaxHelIe HeMeTaluIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU S
KourponsHas padora Ne3 mo teme
P . P bubmmoreka [JOK
42 «Baxuenme HeMeTaJUIbI U UX
https://m.edsoo.ru/00ae0el 8
COEIMHEHU S
OO01mmas XxapakTepUCTUKa XUMUIECKIX
JJIEMEHTOB — METAJUIOB. MeTa/uindeckast
43 3 eTaJINYecKas KPUCTAIUINIECKA. buGnnorexa [IOK
CBSI3b U METAJIINY s1 KPUCTALINY ST
N P . https://m.edsoo.ru/00ael03e
pemérka. Gu3nyecKre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOIICTBA METAJLIOB.
44 SIEKTDO cckuit N - bubmuoreka [JOK
JIEKTPOXUMUYECKUN DI HAIPSDKECHUH
p p p https://m.edsoo.ru/00ael 156
METaJIJIOB
45 OO6mue crocoObl TOTYYeHUS METaJIOB. bubmmoreka [JOK

Crninasel. Beruncnenus no ypaBHEHUSIM

https://m.edsoo.ru/00ael 156




XMUMHMUYECKUX PEaKLNU, eCIU OJUH U3
pEeareHToB COJAEPKUT NPUMECH

46 IToHATHE O KOPPO3UH METAIIIOB bromorexa LOK
https://m.edsoo.ru/00ael1278
47 [llemounplie MeTaIIIBI Bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 Oxcupl U THIPOKCHIBI HATPUS U Kallus buomorexa LOK
https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMENbHBIE METAIUIBI — KAJIbLUI bubmumorexa [IOK
1 MarHuM https://m.edsoo.ru/00aelSe8
50 Baxxuetimmue coeTMHEHNS KaIbITHs bubmmorexa [IOK
https://m.edsoo.ru/00aelSe8
51 O06001IeHre U CUCTEMAaTHU3aIIMS 3HAHUH
5 JKEcTKOCTh BOIBI M CLIOCOOBI €& bubmuoreka [JOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
g | el e
" https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bubmuoreka [JOK
>4 ATIOMHHHT https://m.edsocl)_.[ru/Oanlc64
55 AmdoTepHbIE CBOHCTBA OKCHIA bubmumorexa [IOK
TUIPOKCHIA https://m.edsoo.ru/00ael c64
bubmuoreka [JOK
36 Keneso https://m.edsocl)_.[ru/Oanld86
57 Oxcupl, THAPOKCUIBI U conn xkenesa (1) bubmmoreka [JOK
u xene3a (I1I) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMAaTHU3aIIMs 3HAHUH




[IpakTueckas padota Ne 7. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4 IO TCME

bubmuoreka [JOK

59 .
«BaxkHeie MeTaJlibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIH OJTUH U3
60 P %6 ’ ‘e core bubnuorexa [IOK
€areHTOB JIaH B U30BITKE WA COJICPKUT
p . p https://m.edsoo.ru/00ael1750
IIpUMecH. BbIYucienrss MacCoBOM J10JIH
BBIXO0/Ia MTPOJIYKTA PEAKIIUN
61 O06o0mIeHne U cucTeMaTu3aus 3HaHUN
KoHnTpomasnas padora Ne4 o teme
62 «BaxHenmme MEeTaJlTbl U UX
COCTMHECHUS
63 BemecTBa 1 Marepuaisl B IOBCEAHEBHOM bubmumorexa [IOK
JKU3HU YEJI0BEKA https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsi3HEHNE OKPYXKarolen bubmmoreka [JOK
cpelbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B peliieHnn S3KOJ0TUYECKUX bubmmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
[ToBTOpenue. Beruucnenus no
XUMUYECKUM YPaBHEHUSM KOJIMYECTBA,
bubmuoreka [JOK
66 00beMa, MacChl BEIIECTBA 110 KOJIMYECTBY,
https://m.edsoo.ru/00ae0d0a
00BbeMy, Macce peareHTOB TN MPOIYKTOB
peakiuu.
[ToBTOpenue. Beruucnenus no
bubmuoreka [JOK
67 XUMUYECKUM YPaBHEHUSM KOJIMYECTBA,

061)eMa, MacCChI B€UICCTBA 110 KOJIMYCCTBY,

https://m.edsoo.ru/00adb33c¢




00BbeMy, Macce peareHTOB HJIH MPOIYKTOB
peaxIuy.

68 Pemenue 3amau. Pacuer MmaccoBod 10U

PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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INOYPOYHOE IINIAHUPOBAHUE 7 KJIACC

Ne Tema ypoxka Koa-Bo | Jlatramo | Jlata mo |IIpumeyanue
IL.II 4acoB IVIAHY pakry
1 [Ipenmer xumum. 1 penens
2 SBneHus, IPOUCXOASIINE C BEIIECTBAMM. 2 Hepensd
3 HaGnronenue u SKCriepuMeHT B XUMUH 3 Henens
4 [IpakTuueckas padota Nel. 3HakomMcTBO € 4 Henens
nabopatopHbIM 000pynoBanueM. [IpaBuia
TEXHUKHU 0€3011aCHOCTH P paboTe B
KabuHeTe (J1a00paTopun) XUMHH.
5 CtpoeHue BemiecTs 5 Henens
6 ArperaTHble COCTOSTHUSI BEILIECTB 6 Henens
7 YucTele BemecTsa U CMECH. 7 Henens
8 ["a3zoBbIE CMECH 8 Henens
9 MaccoBast 107151 paCTBOPEHHOTO BEIECTBA 9 Henens
10 |MaccoBas 10Jis1 IpUMecen. 10 Henens
11 [IpaxTuueckas padora Ne2 11 Henens
«IpurotoBneHue pacTBopa ¢
OIPENEIEHHON MacCOBOM 10J€H
PacTBOPEHHOTO BEUIECTBAY
12 |Hekortopsle ciocoOsl pa3aenenHus cMmeceil. 12 Henens
JIMCTUIUISIMS T TIEpErOHKa
13 |I[IpakTuueckas pabora Ne3 «Croco0Obl 13 nepens
pa3aeieHusi CMEeCcen»
14 | XuMuueckue 37IeMeHThI 14 nenens
15 | Xumuueckwue 3Haku. Tabmuna 15 nepens
XUMHUYECKUX
anemenToB .M. Menneneera
16 | Xumunueckue GopMyIisl 16 nenens
OTHOCHUTENBHBIC AaTOMHAS U
MOJIEKYJISIpHAsi MacChl
17 | O600mmenue TeMbl. «HuUCTHIE BENIECTBA U 1 7uenens
cMecu. XMMHUYECKasi CUMBOJIMKa
18 | KontponpHas pabora Nel«Huctsie 18 Henens
BEIIECTBA U CMECU. XUMUYECKast
CUMBOJIUKA»
19 |Metamwsl. 19 venens
20 [IpeacraBuTenu METaIOB 20 Henens
21 |Hemeramusl 21 nepens
22 [IpeacraBuTenu HEMETALIOB 22 Henens
23 |BanenTtHOCTB 23 "enens
24 | Okcuupt 24 nenens
25 |IIpencraBuTenu OKCUIOB. 25 Henens
26 | Kucmnotsl 26 Henens
27 |lIpencraBUTENN KUCIOT. 27 Henens
28 | OcHoBanus. IIpencraBurenu ocHOBaHUI 28 Henens




29 | Comu. IlpencraButenu comneit 29 nenens

30 |Knaccudukamus HeOpraHMIECKHX 30 nenens
BEIICCTB

31 |O606menue. [IpocThie u ClI0XKHBIC 31 nenens
BEIIIECTBA.

32 | KoutponbHas pabora Ne2 «IIpocteie u 32 Henens
CJIO’KHBIE BEIIECTBA

33 |Pemenue 3a/1a4 Ha MacCOBYIO JIOJIO 33uenens
pPacTBOPEHHOTO BEIIECTBA B PACTBOPE.

34  |IloBTOpEHHE MO KypCy XUMUHU 34 nenens




YYEBHO-METOJIMYECKOE OBECITIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJBI 1151 YYUEHUKA

» Xumus, 8 xknacc/ Kysnenosa H.E., TutoBa .M., I'apa H.H., Akuronepnoe o01iecTBo
«M3parenscTBO «IIpocsemenne»,2019

» Xumus, 9 xknacc/ ,Kysnenosa H.E., Tutoa .M., 'apa H.H. Axunonepnoe o01iecTBo
«M3parenscTBO «IIpocBemenne»,2019

» Xumus. Beoansiit kype, 7 knace/ ['abpuensa O.C., OctpoymoB WU.T"., Axnebunnn A.K.,

Axnmonepnoe obmectBo «M3narenscTBo «IIpocBenienne»,2019
METOJINYECKHUE MATEPHAJIBI J1JIS1 YYUTEJA

- Yuebnuk. 8, 9 xmaccel. ABTopsl: Kyznenosa H.E., Tutosa .M., I'apa H.H.

- PaGouast terpans. 8, 9 knaccesl. ABTopsl: I'apa H.H., AxmetoB M.A.

- Terpanp 1uig npakTuueckux padort. 8, 9 kinaccel. ABTopsl: 'apa H.H., 3yeBa M.B.
- 3agaunuk no xumuu. 8, 9 knaccel. ABTopsl: Ky3nenosa H.E., JleBkun A.H.

- Metonuueckoe nocodue. 8, 9 kmaccel. ABTOphl: AxMetoB M.A., ['apa H.H.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

[Topran pynaamentanbHOro Xumudeckoro oopazoanus ChemNet. Xumuueckas
uHpopmannoHHas cetb: Hayka, oOpa3oBaHue, TEXHOJIOTUU

http://www.chemnet.ru ['azeta «Xumus» u callT s yuurens «5 uny Ha ypok XUMUN»
http://him.1september.ru Equnas komtexus LIOP: [Ipenmernas kosuteKmms « XUMHs»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIE SKCIIEPUMEHTBI:
xumust. Komnekius Poccuiickoro o0meo0pazoBarenbHOTo moprasia
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