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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1O XMMHMHM Ha YpOBHE OCHOBHOTO OOIIero o6pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOT'O oO1ero oOpazoBaHus,
npeacraBieHapx B DI'OC OO0, a takxke Ha OocHOBe (emepanbHOU paboueit
MpOTrpamMMbl BOCIIUTAHUSA W C YYETOM KOHIEMIIMK TPEMOJaBaHUs y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumMuu Aa€T MPEACTABICHHUE O ILIENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIMTAHHUS M Pa3BUTHS OOYYAIOLIUXCSA CPEICTBAMH Y4YEOHOIO
MpeJAMETa,  YCTAHABIMBAET  00fA3aTeIbHOE  NPEAMETHOE  COAEpIKaHUE,
npeAycMaTpUBaeT pacIpeleeHue €ro Mo KiaccaM U CTPYKTYpPHPOBAHHUE IIO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEALHOCTh M3YUYEHUS] XUMHHM C YY€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Yy4e€OHOro Tpoliecca, BO3PACTHBIX
O0COOEHHOCTEN O00ydYaromuxcsi, OIpeAeasieT BO3MOXKHOCTH IIpenMera s
peanu3anuu TpedOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
MpOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30oBaHMs, a TaKke TpeOOBaHUI
K pe3yjbTaTaM OOY4YeHMs] XMMHUHM Ha YpPOBHE IeJied M3ydeHUs Mpeamera U
OCHOBHBIX BHUJOB Y4€OHO-ITO3HABATEIIbHON MAESITENBHOCTH OOyYaroulerocs Mo
OCBOEHUIO yUE€OHOI0 COJIepP KaHUA.

3HaHWE XWMUM CIY>KUT OCHOBOM Il (DOPMHPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeJacTaBIeHu 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
poJib UTparoT HopMUpYyEMBbIE XUMUEH MPEACTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS II00aTbHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECCKOM,
MUIIEBON U 9KOJOTUYECKON O€30acCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allMi  BO3MOXKHOCTEM i1 CaMOpa3BUTHUS U
dbopMHupOBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmed u (PyHKIMOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ((OPMUPOBAHUE MBIIIJIEHUS] U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HAaBBIKOB HX CAMOCTOSITEIbHOW Yy4eOHOH J1eATEeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHAILHOM S TEIBHOCTH;



3HAKOMUT CO CINEHU(PUKON HAYYHOTO MBIIUICHHS, 3aKIaJbIBA€T OCHOBBI
LEJOCTHOTO B3MIsiAa HA €OUHCTBO MNPHUPOALI M  YEJIOBEKA, SBISAETCA
OTBETCTBEHHBIM 3TallOM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
00yyJarommxcs;

croco0CTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS! K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TIPHUPOAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIUXCsl.

JlaHHble HaMpaBiIeHHUs B OOYYEHHH XUMHHU 00€CTIEUHBAIOTCS CTIeU(PHUKON
colepKaHUsl yY4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA NEeAaroru4yecku
a/JIalITHPOBAHHBIM OTpaXKeHHEM 0a30BOM HAYKH XMMUU Ha ONPEACIEHHOM 3Tare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00IIer0o 0Opa30BaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHCS CHCTEMbI MEPBOHAYAIBHBIX IOHATUNA XUMUH,
OCHOB HEOPraHWYECKON XMMHU M HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX ITOHSATHN
OpraHU4eCKON XUMUU.

CrpyKkTrypa cofepxaHusi IporpaMMBbl 0 XUMHUH CPOPMHUPOBaHA HA OCHOBE
CUCTEMHOT0 MoaxojJa K €€ uzyueHuto. CopepxaHue CKIaabIBACTCA U3 CUCTEMBI
MOHATUM O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE W CHUCTEMBl MOHSATHUH O
XUMHUECKON peakuud. OOe 3T CHCTEMBbl CTPYKTYPHO OpIraHM30BaHbl I10
OPUHIMIY ITOCJIEI0BATEIbHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX
MPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUYEHUS O CTPOEHUU aTOMA U XUMUYECKOM CBA3U;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCI HA OCHOBE OSMIIMPUYECKU
MOJIyUEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEJOBATEIBHO OT
OTHOTO YPOBHA K JpyroMy, BBIIOJHSAS (QYHKIUM OOBSICHEHUS U
IPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTHYECKOTO
NPUMEHEHUS U TIOJyYEeHHS U3y4aeMbIX BEIIECTB.

OcBoeHnne mporpaMMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABJICHUSI O XMMHUYECKOM COCTABIAIOIIENM HAYYHOW KApTUHBI MHUpPa B
JIOTHKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOILLIEHUSI K HAYYHOMY 3HaHUIO
U METoJlaM MO3HaHMs B Hayke. M3yueHrne XuMHUM IPOUCXOJIUT C TPUBJICUEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EeOHbIX MpeAMeToB: «OKpyKarouui MUp»,
«buomnorus. 5—7 ximacce» u «dusuka. 7 Knacey.



[Ipy wu3yyeHUM XUMHHM MPOUCXOAUT (HOPMHpPOBAHME 3HAHUN OCHOB
XUMHUYECKOM  HaykKM Kak oOJacTM  COBPEMEHHOIO  €CTECTBO3HAHMA,
MPAKTUYECKON JEATEeIbHOCTH YeJIOBeKa M KaK OJHOTO0 U3 KOMIIOHEHTOB
MHUPOBOM KyJBTYpHl. 3afada y4eOHOTO MpeAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMBl XMMHUYECKHMX 3HAHUW — BaKHEUIIUX (PaKTOB, NMOHATUMN, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUHM, JOCTYNHBIX OOOOLIEHHI MHMpPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B MPUOOIIEHUH K HAyYHBIM METOAAaM MO3HAHUS MPHU
M3YYCHUH BEIIECTB M XUMHUYECKHX peakiuii, B (popMHpOBaHHUH U Pa3BUTUU
MO3HABATENBHBIX YMEHHM M WX NPUMEHEHUH B Y4eOHO-TIO3HABATENHbHOW U
y4eOHO-UCCIIEI0BATENbCKON JIEATENbHOCTH, OCBOCHUU MpaBUi 0€30MacHOro
oOpallleHus C BEIIeCTBAMU B IOBCEITHEBHOM JKU3HHU.

[Ipy u3ydyeHHMM XMMHHM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa30BaHUS
BaXHOE 3HAYEHHUE MMPUOOPENTN TaKUe eI, KakK:

— (opMUpPOBaHHE HHTEJUIEKTYalbHO pPa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHIATHIO PEIIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOydYeHHs Ha CHCTEeMAaTUYECKOE MPHOOIICHHE
00y4aromuxcsi K CaMOCTOSITEIbHON MO3HABATEIBHOW ACSITENIbHOCTH, HAYYHBIM
METOJaM MO3HaHMs, (POPMHUPYIOIIMM MOTHUBALUIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

—  o0ecrieyeHHME  YCJIOBMiH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
OOy4JarolmMMHUCSL ~ OMbITa  PAa3HOOOpPA3HON  AESITENHbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETCHIINI), WMEIOLINX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— (QopMupoBanue o0meH (QYHKIIMOHATIBHON M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJE€ YMEHHH OOBSICHATh W OIICHWBATH SIBIICHUS
OKPY>KaroIller0 MHpa, UCTIONB3Ysl 3HAHUSA M OIBIT, MOJYYCHHbIC TIPU U3yYECHUHU
XUMHH, TPUMEHSATh UX IpPU pEUIeHHH MNpoOJieM B TOBCEIHEBHOM >KU3HH U
TPYZOBOU EATEIILHOCTH;

— (¢opMupoBaHUe Yy OOy4arolUXcs TyMAaHUCTUYECKUX OTHOIIEHU,
NMOHUMAaHUsI TEHHOCTH XWMUYECKUX 3HAHWHA JUISI BBIPAOOTKH JKOJOTHYECKH
[eJ1eCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LEIAX
COXPAHEHUS CBOETO 370POBbs U OKPYXkKAIOIIeH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHBAIMK K O0YYEHHIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHWIO HA OCHOBE YCBOCHHS OOIIEYeTIOBEUECKUX I[IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tpodmiiss ©  HampaBIeHHOCTH
JanbHeHIero o0y4ueHus.



OOGmiee yucia0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMHUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COIEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyaibHbIE XUMHYECKUE OHATHSA

[Ipeamet xumuu. Poiab XuMHM B )KU3HU YeTIOBEKA. XUMHSI B CUCTEME HaYK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BemectTB. [loHsATHE 0 METOAX NO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThIe U ClOXKHBIE BeecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemlecTB. OTHOCHTENbHAas aTOMHas Macca.
OTtHocuTeNnbHasE MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHECHHH.

KommyectBo BemectBa. Monbs. Monsgpras wacca.  B3auMocBs3b
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHUIl BellecTBa. Pacu€rbl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

Ou3nuecKue W XUMHYECKHE SBICHHS. XHMHUYECKass peakuus U €€
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEHUs, Pa3I0KEeHHs, 3aMEIICHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCY/I0H, MpaBujiaMu paboThl B 1abopaTopuu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB O0Opa3llOB HEOPTraHWYECKHUX  BEIECTB,
HaOmoieHne pusznueckux (MJIaBJICeHUE BOCKA, TAsSHUE JIbJla, paCTUPAHUE caxapa
B CTYyNKEe, KUIEHHE U KOHJICHCAIMsI BOJIbI) U XUMHUYECKHX (TOPEHUE CBEYH,
POKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBUE MeJa C KHUCIOTOM)
ABJICHUM, HAOJIO/IEHWEe M ONHCAHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) npu HarpeBaHuu, B3aMMOJEHUCTBHE
xenes3a ¢ pactBopom conu meau (1), mzyuenue criocoOoB pazeneHus: cMecei: ¢
MOMOINbID ~ MarHurta,  (GUIBTPOBAHWE,  BHIIAPUBAHWE,  JIUCTUJUISAIHS,
xpoMarorpadusi, MpOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKMCAaHWE PE3yJIbTATOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHNE MOJEIIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U IpocToe
BemiecTBO. HaxokneHue kuciopoga B Npupoje, PU3NYECKUe U XUMHUYECKUE
cBorictBa (peakuuu ropenus). Okcupawl. [Ipumenenne kucinopoma. CrnocoOsl
MOJIyYeHHUs] KUCIOpoAa B JTA0OpaTOpUM W NPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuIOTpoIHass MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3pPexT XMMUYECKON peakiuy, TEPMOXUMUYECKUE YPABHEHMUS,
9K30- M 3HIOTEPMHUYECKUE pEeaKkUHH. TOIUIMBO: yroib U METaH. 3arps3HEeHUe
BO3/yXa, YCUJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — snemeHT M mpocroe BemiecTBO. Haxoxkaenue Bomopona B
npupoae, ¢GuU3MUECKMEe W XUMUYECKUE CBOWMCTBA, MPUMEHEHHE, CIIOCOObI
noxyyeHus. Kucnotsl u comnm.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckue CBOMCTBAa BOIbl. Boma kak pactBoputenb. PacTBOpEIL
HacelllleHHbIE ¥ HEHACBHIIIEHHBIE pPAacTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasi 107 BEHIECTBA B PpacTBOpe. XHMHYECKHE CBOWCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpOB B MPHUPOJE U B KU3HU ueloBeka. KpyroBopor
BO/JIbI B IIpUPOJIC. 3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OUMCTKA MIPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIE) U
HecosieoOpazyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. OU3nueckue U XMUMUYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccupukauus kucinor. Homenknatypa kucnor. @uznueckue
U XUMHYECKHE CBOMCTBAa KMCIOT. Psim aktuBHOCcTH MeTayuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Howmenknatrypa coneil. ®Pu3nyeckre W XHUMHUYECKHE CBOWCTBA
conen. [lomyuenue coinen.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepuMenm:

KAUEeCTBEHHOE OIPEACIICHHE COJEpKaHUsl KHUCIOpoJa B  BO3JAYXE,
MOJIy4eHHE, COOMpaHHe, PAcCNo3HABAHWE W W3YYEHUE CBOMCTB KHUCIOpPOa,
HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEIIECTB C  KUCIOPOJAOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpeKpalieHus TopeHus (1mokapa), O3HAKOMJICHHE C
oOpa3llaMi OKCHUJOB UM OINHUCAaHWE HX CBOWCTB, IOJy4YE€HHUE, COOUpaHHUeE,
pacrio3HaBaHWE€ U H3Yy4YEHHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOICHCTBHE



Bogopoa ¢ okcuaoM meau (I1) (Bo3MOkHO MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB),
HaOMoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTE pPAcTBOPEHUs BEUIECTB C Ppa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACcCOBOM JOJIEW PaCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOABI C MeTAJIaMU (HATpUEM U KaJbI[UEM)
(BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3lloB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpaCKM HWHIMKAaTOpPOB B pPAacTBOpax KHUCIOT H IIEJIOYEH, HN3YUYCHHE
B3aumojiericTBusl okcuga meau (II) ¢ pactBopoM cepHOM KHUCIOTBHI, KUCIOT C
METaJUIAMU, PEAKLIMN HEUTPAIU3ALUU, [TI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JPYyrMM HW3 PacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad MO0 Teme «BaxHeWine KIacChl HEOPTaHUYECKUX
COCTUHEHUI».

Iepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XUMH4YeCKasi CBSI3b.
OKHcINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHUYECKUX dJeMEHTOB. [loHsiTHE O
Ipynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUBI U TUAPOKCHUIBL.

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
Ilepuogmueckoir cuctembl xumudeckux dneMmeHToB JI. M. Menaeneesa.
[Tepuonsl u rpynnbl. DU3HMYECKUN CMBICH TOPSAKOBOTO HOMEpPA, HOMEPOB
IIEpUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB
ITepuoanueckoit cucremsl JI. 1. MenneneeBa. XapakTepuCcTHKa XUMHYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenne Ilepuonmueckoro 3akoHa u Ilepuoamueckoil  cUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTHUS Hayku U npaktuku. [. . Mennenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TossipHasi M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLINH.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 0Opa3IOB BEIIECTB METAJJIOB U HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LIMHKA C PAacTBOPAMM KHUCJIOT M INEJI0YEH, NMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesxcnpeomemnmnunie ceasu

Peanm3zanust MeXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 8 Kjacce
OCYULIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1iue ecTecTBEHHO-HAyYHbIE TIOHSATHS: HAaydHbId (akT, TUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOJEINPOBAHNE, U3BMEPEHUE, MOJIENb, SIBJICHUE.

@uznuka: Marepus, aroM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWUJ,
U30TOMNBI, PaJAMOAKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUM 3apsj, BELIECTBO,
TENO, 00BEM, arperaTHoe COCTOSTHUE BELIECTBA, ras, (U3NUYECKUE BEIMYUHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocepa, ruapocdepa, MHUHEpasbl, TOPHbIE MOPOJIBI,
II0JIE3HBIE NCKOIIA€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XUMHMYeCKasi peakuus

[lepnonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMHYECKUX JIIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMUYECKUX BJIEMEHTOB NEPBBIX TPEX NEPUOMAOB, Kalvs, KalbLHUs U UX
COCIMHEHUN B COOTBETCTBHMU C TMOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTsa: BUbI XUMUYECKOM CBSI3U. THIIBI KPUCTAIUIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKI
M BUJIa XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCSA K Pa3JIMYHBIM Kjaccam
HEOPraHWYECKUX COCIMHEHHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKHX peakluid MO Pa3jIuvHbIM Mpu3HaKaMm (10
YHUCIIy M COCTaBY yYaCTBYIOIIMUX B PEAKLUU BEIIECTB, MO TEILUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTEMEHEW OKHUCIEHUS XUMHUYECKMX DJIEMEHTOB, IIO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIOTEPMHUYECKHUE
pEeaKLMH, TEPMOXUMHUYECKHE YPABHEHUS.



[Tonsitue o ckopocTH XUMUYECKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XMMUYECKHX peakuusx. [loHsATHE O TOMOT€HHBIX H
reTeporeHHbix peakuusax. [lonarne o karanuze. lloHsATHE O XUMUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHUYECKOW pEaKkUuu U
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE ~ PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuud. CocTaBiieHHEe  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust ~ 3JIEKTPOIUTHYECKON  TUCCOUMALMHU.  DJNEKTPOJHUTBI U
HE3NEKTpOoIuThl. KaThoHbI, aHMOHBI. MexXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMU BUJAMH XUMUYECKOU CBsizu. CteneHb aucconuanuu. CuiabHbIE U
ci1a0ble 3JIEKTPOJIMTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHMS PEAKIUd HOHHOTO
oOMEHa, TIOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWM U COJIell B CBETE NPEJACTaBICHUN OO 3JIEKTPOIUTHUECKON
nucconuanyu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONeil.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xopuga HaTpusl), HUCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
peakuMy  OT  BO3JCWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLMAIMU KHUCIOT,
1iesouel U cojeil (BO3MOKHO MCIOJIb30BaHUE BUEO MAaTEPUAJIOB), IPOBEICHHUE
OTIBITOB, WJUTFOCTPUPYIONIUX MPU3HAKA MPOTEKAHUS PEAKIMii HOHHOTO OOMEHa
(oOpazoBanue ocajaka, BbIJIEJIEHHE Tra3a, O0Opa30BaHHE BOMbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakuuu pa3JIokKEeHuUs, COCTMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEUIECTB C IOMOIIBI0 KAYeCTBEHHBIX PEaKIMid Ha HOHBI,
pelIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl U uX coeinHeHUA

OO6miass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u (GU3NIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMOJEeHCTBHE C MeTaJlJlaMH, HEMETalllaMM, IIeiIo4aMu). XJIOPOBOJIOPO/I.
ConsiHas KucnoTa, XMMHUYECKUE CBOMCTBA, MOJyYEHUE, IpUMEHEHNE. JleicTBHE
XJI0pa ¥ XJIOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeWlIne XJIOpUIbl U UX
HAaxXO0KJEHUE B IPUPOJIE.



O6miass  xapaktepuctuka oaneMeHToB  VIA-rpynmnbl.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTepHbIE cTereHn okucieHus. CTpoeHue u pu3nyeckue
CBOMCTBa NPOCTBIX BELIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPOIHBIE
MoAU(UKAIIH KUCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA cephl. CepoBOIOpOI,
cTpoeHue, (¢GuU3MYecKue U XHUMHUYecKue cBoicTBa. OKCHIBI Cepbl  Kak
NPEICTaBUTENId KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKue W
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTEN Kiacca KHUCIOT H
cnenuduueckne). XUMUYECKUE PEaKIIUH, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO
crnoco0a Moiay4yeHus: cepHoil KUCIOThL. [lpumenenue cepHoil kucinotsl. Conu
CEepHOM KHUCJIOTHI, KAUECTBEHHAsl peakius Ha cyibpar-uoH. HaxoxaeHnue cepbl
U €€ COCOUHEHUN B NPUpPOAE. XUMUYECKOE 3arps3HEHUE OKPYXKAIOLIEH CPEelbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JA0XIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €T0 MPEJOTBPALLECHUS.

OO0mas xapakTepucTuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCICHMsS. A30T, pacnpocTpaHEHUE B
npupoje, pusnueckue U XuMuueckue cpoiictsa. KpyroBopot azora B npupo/e.
AMMuak, ero pu3MvecKre 1 XUMUIECKUE CBOMCTBA, MOJyICHNUE U TIPUMEHEHHE.
Comu aMMoHMS, WX (U3MYECKHME W XUMHYECKHE CBOWCTBA, IPHUMEHEHHE.
KauectBeHHast peakiusi Ha UOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MOIy4YeHuE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIME Kak MpEICTAaBUTENs Kiacca
KUCIOT W crnenuduueckue). Vcmonp3oBaHMe HUTPATOB U COJIEH aMMOHHUS B
KauecTBe MUHEPAIbHBIX YJI0OpeHUi. XUMUYECKOE 3arpsA3HEHUE OKpYyKaroulen
CpeIbl COCTMHEHHUSIME a30Ta (KUCIOTHBIC TOXKIH, 3arpsi3HEHUE BO3yXa, TOUBHI
u BogoémoB). Docdop, amtorponnbie Moaudukauu docdopa, Guznyeckue u
xumudeckue cBoictBa. Oxcun dochopa (V) u  docdhopnas xkuciora,
dbu3nYecKkre U XMMHUYECKUEe CBOMCTRA, nonyueHue. McnonszoBanue pocdarton B
KaueCTBE MHUHEPATbHBIX YI0OpEHUH.

OO6mrass  xapaktepuctuka odnemMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHBIC CTENEHU OKUCICHUA. YTJIEPOJ, aUIOTPOITHBIC
MoaudUKaIMK, PacHpOCTPaHEHUE B MPUPOJE, (PU3NUYECKHE W XUMHYECKUE
cBoricTBa. Ancop6uusa. Kpyropopot yriepona B mpupoje. OKcuasl yriepoaa,
uX (QU3NYeCKHe W XUMUYCCKHE CBOWCTBA, ACHCTBHE Ha >KMBBIC OPTaHHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOIEeMbl, CBSI3aHHBIE C OKCHUIOM
yraepona (IV), runore3a rno0ambHOTO TOTEIUICHUS KJIMMATa, MAapHUKOBBIN
addext. YronpHas KuciaoTa U €€ COolM, UX (PU3MYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YyeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
WoHbI. Mcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIIMCTBE.



[lepBoHavyasibHbIe TIOHATHS OO0 OpPraHMYECKUX BEIHIeCTBaX Kak o
COCIMHEHUSIX Yriiepojaa (MeTaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIULEPHH,
yKCcycHass kucinora). llpupoaHble HCTOYHMKKA  YIJIEBOJOPOAOB  (YroJb,
MIPUPOIHBIN Ta3, HEPTh), MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY
U NpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrMYEeCcKH BaXKHBIX BEIIECTBAX: JKUPAaX,
Oesikax, yrieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepualibHOE €IMHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETUHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOIYYCHHE H
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue npenctaBieHus 00
okcuze kpeMHus (IV) u kpeMHueBoil kuciore. CUIMKaThl, UX UCIIOIb30BAHUE B
OBbITY, B IPOMBIIIJIEHHOCTH. BaxkHelme crpouteabHble MaTepuaibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, *Kene300eToH. [Ipobiembl 6€30MacHOTO UCTIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3yuyeHHE 00pa3lloB HEOPraHMYECKUX BEILIECTB, CBOWCTB COJISIHOM
KHCJIOThI, TPOBEJICHUE KAUECTBEHHBIX PEAKIUil Ha XJIOPU/I-UOHBI U HAaOII0IEHNE
MIPU3HAKOB UX MPOTEKAHMS, OMBIThI, OTPAKAIOMINE (PU3HMUECKHE U XUMUYECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHH (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHUAIOB), O3HAKOMJIEHHE C 00pas3liamMH XJIOPHUIOB (TaJOreHUI0B),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COEIUHEHUSIMH (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), HAONIIOEHHE mpouecca OOyIJIMBaHUS
caxapa NOJ JCUCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBIEHHONW CEpHOW  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakluuu Ha CcynbpaT-uoH © HAOMIOJIeHHe TMpu3HaKa e¢
IPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, hochopa u ux
COEIMHEHHI (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHAIOB), 0Opa3LamMu
a30THBIX U PoCcHOpPHBIX yIOOpEeHUH, MojiydyeHue, coOupanue, pacro3HaBaHUe U
U3Y4YCHUE CBOMICTB aMMHaKa, MPOBEJICHUE KA4YE€CTBEHHBIX pPEAKUUN Ha HWOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB UX TMPOTEKAHHS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MENIbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJENEeH KPUCTALIUYECKUX
pemi€ToK anMmasa, rpaduta, (QymiepeHa, O3HaAKOMJIEHHME C MPOLIECCOM
a7copOLUu pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
NPOTUBOTa3a, MOJy4YeHHe, COOMpaHue, PAClO3HAaBaHWE U HM3yYyeHUE CBOMCTB
YIJEKUCIIOTO Tas3a, MPOBEIACHUE KAYECTBEHHBIX peakuuid Ha KapOOHaT U
CUJIMKAT-UOHBl M U3YYEHHE MPU3HAKOB HX TMPOTEKAHMS, O3HAKOMIICHHE C
OPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenre HEMETAIUTbl U UX COCTUHEHUSD.



MeTaJsibl 1 X COeIMHEHUS

OOmast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METAUIOB Ha
OCHOBAaHUWU UX MOJOXEHUS B [leproinueckon cCucTeMe XUMUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHe MeTallioB. MeTtamindeckast
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKHUIN Psif
HaIpsDKEHU MeTauioB. PU3MYECKHE M XHMHUYECKHE CBOMCTBA METAJUIOB.
OO6mme crnocoOpl ToMy4yeHUs: MeTauioB. [loHSATHE O KOpPpO3WU METaJlIOB,
OCHOBHBIE CIOCOOBI 3amUTBl HMX OT Koppo3uu. CmnaBel (CTalb, YYTYH,
TIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[llenounsle  meTaiuipl: IOJOXKEeHHWE B llepuomnueckon  cucreme
xuMmudeckux aneMeHToB /. 1. Menaeneesa, CTpoeHHE UX aTOMOB, HAXO0XKICHUE
B mpupoje. PuU3MYECKUEe U XUMUYECKHE CBOMCTBA (HA TpUMEpe HATpUS U
Kanusi). OKCuabl M THUAPOKCUIBI HATpUsl U Kanusa. [IpuMeHeHHe MIeTOYHbIX
METAJIJIOB U UX COCITMHEHUMN.

[I{enoyHO3eMENbHBIE METAJUIBI MAarHuid W KaJblUW: TIOJIOKEHUE B
[lepuonnyeckoit cucreMe xumudeckux diaemeHTtoB JI. M. Menneneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJICHHUE B mNpupoje. OU3NUeCKHe U XUMUYECKHE
CBOMCTBAa MarHus W Kajbliusa. BakHeWInne coeauHEHUs Kadblusa (OKCHI,
TUAPOKCU]I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpOEHHE aToOMa, HAXOXKICHUE B IIPUPOJE.
duznveckue W XHUMHYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Kenezo: nomoxenue B [lepruoanueckon CUCTEME XUMUYECKUX JJIEMEHTOB
1. 1. MenneneeBa, CTpo€HUE aToma, HaXxOXJAeHUE B npuponae. dusnueckue u
XUMUYECKUEe cBoicTBa xene3a. OKcuabl, TMApoKcuabl U comu kenesa (II) u
xenesa (III), ux cocra, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METa/VIOB U CIUIABOB, UX (DU3UUECKUMU
CBOWCTBaMHU, HW3YyYECHHE PE3yJbTATOB KOPPO3UHM METAIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KaJIbIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHAIIOB),
HCCJIEJOBAHUE CBOMCTB JKECTKOM BOJIBI, IPOLIECCA TOPEHUS XKEJE3A B KUCIOPOAE
(BO3BMOYKHO HCIIOJB30BAaHHWE BHUACOMATEPUATIOB), MPU3HAKOB MPOTECKAHUS
KAQYECTBEHHBIX PEAKIM HAa MOHBI: MarHus, KaJblUs, allFOMAHMS, IMHKA, J)KEJe3a
(II) u xeneza (III), menu (II), HaOmOAEHME W ONHUCAHHUE MPOLIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHsl, Kadusd M Kajlblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPUAIOB), HCCIeAOBaHHEe aM(OTEPHBIX CBOMCTB



TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJIA IMHKA, PEUICHUE IKCIEPUMEHTATBHBIX
3a/1a4 1o TeMe «BaxkHelIne MeTamibl U UX COCTUHEHUSD.

XuMus 4 OKpy:Kaomas cpeaa

BemecTBa 1 Marepranbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKpYKaroUIel cpenbl (IpeneabHas 10mycTuMas
KOHIleHTpamusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB MaTepHalIoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIUMEPHBIE
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peanu3anus MeXnpeaIMETHBIX CBS3€W NMPU M3YYEHUM XMMHMHM B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
NOHATUM, TaK W TIOHATHUM, SBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHATHS: HAyYHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(uKaluus, MNEePUOJUYHOCTb, HAOIIOACHHE,
DKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBICHUE, MapHUKOBBIN
3 deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAJIMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
HOJYIPOBOJHUKHU, JUAJIEKTPUKU, (DOTOIIEMEHT, BEIIECTBO, TeN0, OOBEM,
arperaTHo€  COCTOSIHME  BEIeCTBa, Tra3, pacTBOp, PacTBOPUMOCTS,
KpUCTaJUIMUECKasi pelETKa, CIUIaBbl, (PU3UYECKHE BEJIUYUHBI, €IUHULIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHLHBIC
yI0OpeHusi, MUKPO3JIEMEHThI, MAKpO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE NCKOIAaeMbl€, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOI'O OOIIETro
00pa30oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IUHCTBE Y4eOHOU U
BOCIIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBUM €  TPAJAUIIMOHHBIMHU
POCCUUCKUMHU COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
IMPUHATHIMUA B OOIIECTBE MpaBWJIaMH MU HOPMaMH IMOBEJCHHUS M CIIOCOOCTBYIOT
mpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyJarOIITUXCS.

JIugyHOCTHBIE  pe3yJbTaThl  OTPAXalOT TOTOBHOCTH  OOy4YarOIIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAIlMH U
pacIIMpEeHne OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HayKH B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOI
uHpopManmelt O TEepeAOBBIX JOCTHDKCHHUSX M OTKPBITUAX MHPOBON H
OTCYCCTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUS] O COIMAJIBHBIX HOPMaxX M MpaBUJIAX MEXKIMYHOCTHBIX
OTHOIIEHWM B  KOJJIGKTUBE, KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, yueOHOMCCIENOBATEIbLCKONM, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTH K PA3HOOOPa3HOW COBMECTHOM JIEATEIIbHOCTH
MIPU BBIMOJHEHUH YUYE€OHBIX, TO3HABATENbHBIX 3a/1a4, BHIMTOJIHEHUN XUMHYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTpEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
JeATEeIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUU IMTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XMMHUECKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOINIME
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAYYHOU KapTUHBI MUpPa, TIPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOM CPEAOH, O POJIM XMMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
N0 XHMHH, HEOOXOoJuMble IJisi OOBSICHEHUS HAOMI0aeMbIX TIPOLIECCOB U
SBJICHUH, MO3HABATEIbHON, MH()OPMAIIMOHHOW U YUTATENbCKON KYJIbTYpHI, B
TOM YHUCJIE€ HAaBBIKOB CaMOCTOSITEIbHONM pabOThl € Y4YEOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JINTEPATYpOMl,  JTOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHA;

MHTEpeC K OOYYEHUIO U TO3HAHUIO, JII0OO3HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K caMO00pa30BaHUIO, TMPOEKTHOM U  HCCIEI0BATEIbCKON
JEeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS OOYUYCHHS B
JlaJbHEHIIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
310pOBbIO, YCTAHOBKU Ha 3J0POBBI 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUN U
HENpUATHE BpEAHBIX NPUBBIYEK (YNOTPEOJIEHUs aJKOrojisl, HApKOTHKOB,
KypeHUs), HEOOXOJWMOCTH COOJIOJEHUS MpaBuUi  O€30IacHOCTH  IpHU
oOpallleHuU C XUMUYECKHMHU BEIIECTBAMU B OBITY U peabHON )KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY H3YUEHHUIO Mpodeccuil U TpyAa pa3iudHOro
poJia, yBaXKEHHE K TPYly U pe3yJbpTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XMMHUHU, OCO3HAHHBII BBHIOOD
WHJUBUYAIbHOM  TPAEeKTOPUM  MPOJOJDKEHUS 00pa3oBaHHUA C  yUETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
MOTPeOHOCTEH, yCHemHol MNpodheCCUOHATILHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

AKOJIOTUYECKU LEIeCO00pa3HOE OTHOILIEHHWE K MPHUPOAEC KaK MCTOUHHKY
KU3HM Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBaHMS, IOHUMaHUE LIEHHOCTH 370POBOI0O
u Oe3zomacHoro o0Opa3a KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nYeCKOMY U MCUXHUYECKOMY 370POBBIO, OCO3HAHUE LIEHHOCTU COOJIIOJICHUS
npaBusl O€30MACHOTO TIOBEJICHHUS MpU paboTe C BEIIECTBAaMU, a TaKXKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJTy4YaeMble MTPU U3yUYCHUH XUMUH, JIJIS
pelIeHusl 3a/ad, CBA3aHHBIX C OKPYXKAIOWIEM MPUPOJHOW Cpedou, IS
NOBBIIICHUS YPOBHS DJKOJIOTHUECKOW KYyJIbTYPhl, OCO3HAHMS TJI00AIBHOIO
XapakTepa HSKOJIOTMYECKUX MpoOJieM M MyTed WX PEIIeHHUs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM
B II03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.



METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
(dopMupoBaHUsS MHPOBO33pPEHHs OOIICHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIUI, THUMNoTe3a, (akT, CHCTeMa, MPOIECC, AKCIEPUMEHT | ApYyTroe.),
KOTOpBbIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMerax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 H3TUX NPeIMeToB  (HOPMHUPOBATH
IIPEACTABICHHE O LEJOCTHOM HAy4YHOW KApTHHE MHUPA, U YHUBEPCAIbHBIC
yueOHbIe JeicTBHUsS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATHUBHBIC),
KOTOpBIE OO0ecneurnBaioT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIILHOMY
IUTAaHWPOBAHUIO U OCYIIECTBIICHUIO YUEOHOU AESITENbHOCTH.

ITo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA

Ba3oBble Jioruyeckue aeiicTBUS:

YMEHHS UCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TIPU OCBOCHUU
3HAHUU: pACKpBIBaTh CMBICI XUMUYECKUX MOHATUN (BBLACIATh UX XapaKTEpPHBIE
NpU3HAKHU, yCTaHABINBATh B3aMMOCBSI3b C IPYTMMH HOHATUSMU), UCTIOIb30BaTh
HOHATHUSA ISl OOBSICHEHUS OTAEIbHBIX (PaKTOB U SIBJICHU, BHIOMPATh OCHOBAHUS
U KpPUTEPUH [UIs KIAacCU(UKAIMM XUMHYECKHUX BEIIECTB M XUMHYECKHX
peakiuii, ycTaHaBIUBaTh MPUYUHHO-CICACTBEHHBIE CBSI3M MEXAY OOBEKTaMu
U3yUYEHUs, CTPOUThH JIOTUYECKUE PAaCCYXKIEHUS (MHIYKTHBHbBIC, NEAYKTHUBHBIE,
[0 aHAJIOTHMH), 1€TIaTh BHIBOBI U 3aKIIOUCHMUS;

YMEHHE MPHUMEHATh B TpOIeccCe MO3HAHWS MOHATHS (TPEIMETHBIE WU
METanpeIMETHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMbIE B
XVUMHH, TPEoOpa3oBbIBATh IIUPOKO MPHUMEHSIEMBIE B XUMHH MOJICIbHBIC
NPEICTaBICHUS — XUMHUUECKUN 3HaK (CUMBOJ 3JIEMEHTA), XUMHUUEcKasi popmyia
U ypaBHEHUE XUMHYECKON peakluu — MpH PELIeHUH y4yeOHO-TI03HaBaTEJIbHbIX
3ama4, C y4€TOM OTUX MOJCNBHBIX TMPEACTABICHUN  BBISIBISATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE TMPHU3HAKA HM3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEUIECTB M  XUMHUYECKHMX peakuuid, BBIIBIATH  00IIUeE
3aKOHOMEPHOCTH, TNPUYMHHO-CIICJCTBEHHbIE CBA3M U NPOTUBOpPEUYHS B
M3Yy4aeMbIX MPoLeccax U SBICHUIX.

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUSA:

YMEHHE HCIIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA
MO3HAHMUS, a TaKXKe€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUIA;

npuoOpeTeHNe OMbITa MO TUTAHWPOBAHUIO, OPTAHU3AIMHA M TPOBEICHUIO
YUYEHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOM0gaTh 3a XOJIOM Tpollecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IIEHUS



Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTUYET O MIPOJICIIAHHOM paboTe.

Pabora ¢c uHpopmanueii:

yYMEHHE BBIOMpPATh, aHAIU3HPOBATH M HHTEPIPETUPOBATH HH(OPMALIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLIEHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIHUIO;

yYMEHHE MPUMEHSATh Pa3InYHbIe METO/BI U 3aIIPOCHI IPU MOUCKE U 0TOOpE
UHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IJISi BBIIIOJHEHUS
y4eOHBIX U IT03HABATENbHBIX 33/1a4 ONPEAEIEHHOTO TUIIA, MPUOOPETEHHUE ONbITA
B 00JIACTH MCIMOJIb30BaHHUS MH(POPMALIMOHHO-KOMMYHUKATHUBHBIX TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMANIbHYIO (OpPMY IpeACTaBICHUS
UHPOpMAIMU U WUIIOCTPUPOBATh peLIaeMble 3aJlaud HECJIOKHBIMH CXEMaMH,
auarpammamu, JpyruMu opmaMu rpaduku U UX KOMOMHAIUSAMU;

YMEHUE UCIOJb30BaTh W aHAJU3MpPOBaTh B Mpouecce ydeOHOH U
HCCIIEIOBATENbCKON NEATEIIBHOCTH uH(popManuio 0 BIIMSTHUU
IPOMBIIUICHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTA HA COCTOSIHUE
OKPYKAIOIIEH NPUPOTHOU CPEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA:

YMEHHMS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora W (Wju) JUCKYCCHUHU) TIO
CYLIECTBY 00CyKnaeMoil TeMbl, (OpPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUS MPEACTAaBIATh IOJYYEHHBIE pEe3yJbTaThl IMO3HABATEIbHOU
NESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTaX; JeiaTh MPE3eHTALHIO
pEe3yNbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1abopaToOpHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEILECTB, Y4EOHOTO
MPOEKTA);

YMEHHsSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEJIbHOM W  HCCIENOBATENbCKOM  ACATENBHOCTH TMPU  PEUICHUHU
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€ra OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHusi, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOPJMHALIMSI COBMECTHBIX JECHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KaueCcTBa BHITIOJTHEHHOM pabOThI U ApyTue).

PeryasiTuBHbBIE YHHBepCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHHUE CaMOCTOSITENbHO OMPEAENITh eI ACSTENbHOCTH, INIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO



NeATEIIbHOCTh, BEIOMpaTh Hanbosee 3pheKTUBHBIE CLIOCOOBI PEIIeHUs YUeOHbIX
Y TI03HABATEJIbHBIX 3a/a4, CAaMOCTOSITEIbHO COCTAaBIISATh WJIM KOPPEKTHUPOBATH
MIPEUIOKEHHBIM AJITOPUTM JCHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MTOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OIIEHUBATh COOTBETCTBHE MOJYYEHHOI'O PE3YyJIbTaTa 3asABICHHON LEJIA, YMECHHE
UCIIOIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEAJIaracMbleé B YCIOBHUH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 005S3aTEIHHOTO

coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOHM (enepalibHON pabouelt mporpammoi,
BBIJICJIIIOT: OCBOCHHBIE O0YUYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NeUcTBUM, creuruduyeckue Uil TpeAMETHOM 001acTu «XUMHS», BUIBI
NEATEIBHOCTH 0 TMOJIy4YEHUIO HOBOTO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K koHny oOydeHus B 8 kijacce mpeaMETHBIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MMOHATHI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DIJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAas
U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHEHUH,
MOJISIDHBIH ~ 00BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XUMHAYECKasl Peaklus,
KJ1accu(UKaIUs peakiuii: peakiiui COSAMHEHUS, PEaKIIUU Pa3I0KEHNUS,
peakuuu 3aMelIeHUs, PEeakUu OOMeHa, HK30- U DHIO0TEPMHUYECKHE
peaklmu, TeroBOM 3P(HEKT peaklnu, SApO aToMa, JIEKTPOHHBIN CIIOi
aToma, aToMHas opOuTanb, paguyc aToma, XHMHYECKas CBS3b,
NOJISIpHAsT U HEMOJSIpHAsh KOBAJIGHTHAsl CBSI3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHHWOH, PAaCTBOpP, MaccOBas JOJisl BellecTBa (MpPOLEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATHUH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMKMCAHUH BEIIECTB U X MPEBPAIICHUI;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBIEHUS (HOpMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpEAeNATh BaJEHTHOCTb aTOMOB  JJIEMEHTOB B  OMHApHbBIX
COCIMHEHUSIX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIaccy



COCIMHEHUI 1O (QopMysiaM, BUJ XUMHUYECKOW CBsA3M (KOBaJEHTHas U
MOHHAs) B HEOPTaHUUECKUX COCAMHEHUSX;

packpeiBath cMmbica llepuomnueckoro 3akona JI. U. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIIEMEHTOB OT X MojoxeHus B [lepuonnueckoii cucreme,
3aKOHOB COXPAHEHHUs MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

OMHCHIBATh M XapaKTepu3oBaTh TaOmmuHyio (Gopmy [lepmomnueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuvaTh TMOHSITUS «IJIaBHas
noarpytmma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)y», masbie
U OOJIbIIIME MEPUOJIbI, COOTHOCUTh 0003HAUYCHHMS, KOTOPhIE UMEIOTCS B
tabnune «llepuoanueckas cucrtema XuMHYeckux siaeMeHtoB JI. U.
MeHnneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsl sapa, OOIIee YHCIIOo
AIEKTPOHOB U PACHpPEACICHUE UX MO SIEKTPOHHBIM CIIOSIM);
KJaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY YYaCTBYIOIIHUX B
peaKIuu BEIIECTB, M0 TEIIOBOMY 3D PEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  [pPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
IIPEBPAIICHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO JOJIO XHUMHYECKOTrO »3JIeMEeHTa 1o (opMmyiie
COEIMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€ThI IO YPABHEHUIO XUMHYECKOM PEAKIINH;

MPUMEHSITh OCHOBHBIE ONEpPalMd MBICIUTEIBHON JEATEIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHCTeMaTH3aIuIo,
KJIacCU(UKAIMIO, BBISBIICHUE MPUYUHHO-CIICICTBEHHBIX CBS3EH — IS
W3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECKHX PEaKIHMi, €CTeCTBEHHO-
Hay4YHbIE  METOAbl  TIO3HAHWUS —  HAONIOJICHWE, W3MEPEHHE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

CIeNOBaTh MpaBWiIaM  IIOJIb30BAHUS XUMHUYECKOW TIOCYIOM H
Ja00paTOpHBIM 00OpPYJOBAaHUEM, a TakKe IpaBwiaM oOpalleHusl ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSMU T10 BBHITIOJHEHUIO
Ta00pATOPHBIX XUMHUYECKHAX OIBITOB IO TIOJYYCHHIO M COOMUPAHHIO



K

ra3oo0pa3HbIX BeHIECTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  ONPENCIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pPacno3HaBAHMIO PACTBOPOB IIEIOYEH M  KHCIOT C IOMOIIBIO
WHJIUKATOPOB (J1akmMyc, peHondTaaentH, METUIOPaHXK U APyTHUe).

KOHIly oOyueHus B 9 kJjiacce MpeJMETHbIE Pe3yJbTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IOHATHNA: XWMHYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO’)KHO€ BEILECTBO, BAJIECHTHOCTD, DJIEKTPOOTPULATEIBHOCT, CTEIIEHb
OKUCJICHUS, XUMHUYECKas peakUus, XHMHYECKas CBs3b, TEIJIOBOU
3¢ (}exT peakuuH, MOJb, MOJSIPHBIA O0BEM, PAcTBOp, BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs TUCCOLMALNS, PEAKIIM MOHHOTO
oOMeHa, KaTaliu3arop, XUMHUYECKOE paBHOBecHe, OOpaTHUMble U
HEOOpaTHMBbIe PEaKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMH,
OKHUCJIMTENIb, BOCCTAHOBHUTENb, OKHCIEHUE W  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHas,
WOHHAs, MeETaJuIM4ecKas), KpUCTaNIMYeCKass pelETKa, KOppo3Hs
METaJIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOW pEaKIUH, IPEEIbHO
nonyctumas konnentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX MOHITHH U
MPUMEHSThH ATU MOHSITHS MPY OMUCAHUU BEUIECTB U UX MPEBPALICHUM;
HCIIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY IS COCTaBJIEHHS (popMmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONpENENATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COEOUHEHHSX Pa3JIMYHOTO COCTaBa, IPUHAIJIEKHOCTH
BEILIECTB K OMNPEAEIEHHOMY KJIAacCy COEIMHEHHA 1o (opmysaM, BUA
XUMHUYECKON CBSI3U (KOBaJCHTHAs, MOHHAs, METaJUIMuecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps] MOHA 10 XUMUYecko (opmye,
XapakTep cpedbl B BOJIHBIX PAaCTBOPAX HEOPTraHWYECKUX COEIWHEHH,
TUI KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIich Ilepuomnyeckoro 3akona JI. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONHUCHhIBATh W XapaKTEpU30BaTh
Tabnuunyto Gopmy [lepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas nmoArpynna (A-rpynmna)» u «noOovHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME NEPUOABI, COOTHOCUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJWYECKOM Tabiuue, ¢
YUCJIIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XHMMHYECKHUX



AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX 10 JJIEKTPOHHBIM CJOAM), OOBACHATH OOIIUE
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB AJIEMEHTOB U UX COCAUHEHUN B
npeaenax MajiblX MEPUOJOB U TIABHBIX MOJTPYIIT C Y4ETOM CTPOCHHUS
UX aTOMOB;

KJaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEILIECTBA, XUMUYECKHUE PeaKIUu (110 YUCITY U COCTaBY YYAaCTBYIOLIUX B
peaKiuu BEUIECTB, MO TEIJIOBOMY 3(PeKTy, M0 U3MEHEHHUIO CTETeHEH
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIAs OIMNUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIHUX
XUMHAYECKUX PEAKLINN;

COCTAaBIIATh YPABHEHHS DSJIECKTPOJUTUYECKOW JUCCOLMALMMU KHUCIOT,
HIeJIOYEd W COJIEH, TMOJIHBIE M COKpAIllEHHBbIE YpaBHEHHS peaKUul
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T'€HETHUUECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMUHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAICHUNA B Pa3IUUHbBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAacCOBYIO JOJK XHMHUYECKOTO 7JJIEMEHTa Mo QopMmylie
COCIMHEHHS, MAacCOBYIO [IOJII0 BEIECTBA B pPacTBOpPE, MPOBOJIUTH
pPacy€Thl MO YPAaBHEHUIO XUMHYECKON PEaKIIN;

coOno/IaTh  MpaBWJIa  TOJIb30BAHUS  XUMHYECKOW  TIOCYJION W
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH MO BBINOJIHEHUIO
Ja00pATOPHBIX XMMHUYECKUX OIBITOB IO TOJYYEHUIO M COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOAUTh PEAKIMH, TNOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB
pPa3JIMYHBIX BEILIECTB: PACIHO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomua-, wuomuna-, kapObonar-, ¢docdar-, cumukar-, cyiubdar-,
TUIAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;



e TIPUMCHSTh OCHOBHBIC OIEpPAllMd MBICIUTEIHPHOW JEITeTbHOCTH —
aHAIIM3 W CHHTE3, CpaBHEHHME, OO0OOIICHHE, CHCTEMaTU3alHIo,
BBISIBIICHHE TTPUYMHHO-CJICICTBEHHBIX CBS3CH — ISl M3yUYCHUS CBOWCTB
BEIIECTB W XWMHYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METO]IbI
NO3HAHMs — HAONIOJCHUEe, U3MEPEHHUEe, MOJICITUPOBAHKE, IKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosauuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
KonTposabHubie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bu6mmoreka [IOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YernoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.eds00.ru/7f41837c

Uroro mo pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [IOK

' 00 oKcHIax https://m.edso00.ru/7f41837¢c
99 Bonopoa. Ilonsrue o 8 1 bubnnoreka [JOK

' KHUCIIOTAaX U COJISIX https://m.edso0o.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBAHUSIX https://m.edso0.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bubnmnoreka [JOK

' HEOPraHMYECKUX COEAMHEHMI https://m.edso00.ru/7f41837¢c

Hroro no paszneny 30



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

Paznea 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuun

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CtpoeHue aroma
XuMH4ecKas CBS3b.

3.2 OKHCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIITNHU

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
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

9 KVIACC

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMpOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3znen 1. BeniecTBO U XUMHYeCKHE PeaKIUn
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Paznen 2. HemeTa/uibl M UX COeIMHEHUS
91 OO0mias XxapakTepuCTUKa XUMHUECKUX 4 1 bubnmnorexa [JOK
' snementoB VIIA-rpymisl. [anorens: https://m.eds00.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa LTOK
' PYMHEL Lep https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop u 7 1 bubnmorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
WX COeTMHEHUS
94 OO0mas XxapakKTepuCTUKa XUMHIECKIX 3 1 5 bubnmnorexa [JOK
' snemedToB IVA-rpynmel. Yriaepon u https://m.edso00.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
https://m.edsoo.ru/7f41a636

KPEMHUU U UX COCUHECHUS

Hroro mo pazaeny 25
Pasznea 3. Merajliibl M X COeTHHEHHUS
. bub6nmoreka [IOK
3.1 Obmpae cBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl

1 [Ipeamer xumun. Pons xumuu B 1 bu6mmoreka [IOK
JKA3HU 4ejioBeka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c

5 IlonsaTtue o MeTo1aX MO3HAHHUS B 1 bu6mmoreka [IOK
XAMHHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1
«[IpaBuma paboTsI B 1ab0paTopuu U bubnnoreka [JOK

3 . 1
pUEMBI OOPALIIEHUS C https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)

4 Yucreie BelecTBa U CMECH. 1 bu6nmoreka [JOK
Cnioco0nI paznieneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2

5 «1£)a3 eJeHue CI\IZeceﬁ (Ha mpumepe 1 bubmmorexa [OK

a . PHUMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
bu6mmorexa [IOK

6 ATOMBI H MOTIEKYJIb! . https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 bubmorera [JOK

p m https://m.edsoo.ru/ff0d2a6c



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

bubmuorexa [JOK

9 ATOMHO-MOJIEKYJISIPHOE YICHUE https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBa
10 BeIIeCTB. XUMUYeCKasi hopMyIia. bubnmoreka [JOK
BajieHTHOCTh aTOMOB XUMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOCuTeNBHAs aTOMHAs Macca.
11 OTHOCHUTEIbHAS MOJICKYJISIpHAS bubmorexa LHOK
. TIERYIAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 107151 XUMAYECKOI0 bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bu6mmoreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUe U XUMUYECKHUE bu6mmoreka [IOK
SABJEHUS. XUMHAYECKasl peaKkuust https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yclnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKHUX PeaKLnun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. bubnuoteka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSIM bubmorexa HOK
B P . https://m.edso0.ru/ff0d5708
XUMUYECKUX pPeaKuid
Knaccudukanmst xumMmuaeckux
18 ‘('b( ; WHEHUS, pa3IoKeHUs bubmiorexa LIOK
DEAKIIH (o - pasit ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
19 M. B. JIoMOHOCOB — yu€HBIii- bubnuorexa [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHIKIIoneaucT. O0o0IEeHne U
cUCTeMaTHU3alus 3HaAaHUN

Kontponbnas padora Nel o teme

https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK

20
«BelllecTBa 1 XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
Bosayx — cmecnk razos. Cocras
21 BO3 yxa Kucnopon — niemMeHT U bubmorexa LHOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
dusnyeckue U XUMAYECKHUE
99 CBOMCTBA KHCJIOpOJia (peaKkuu bubnuorexa [JOK
okucnenus, ropenue). [lousarue 06 https://m.edsoo.ru/ff0d4614
OKCHAX
Cr1ocoOBI ONYYEHHS KUCIOPOaa B
23 J1abopaTopuu Z{H OMBIIHJIerH(iTI/I bubmorexa [IOK
patop P ’ https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
TennoBoil 3¢ ekt XuMuIecKoi
24 peaKkIuu, MOHSTHE O bu6nmoreka [JOK
TEPMOXHMHYECKOM YPaBHEHHUH, https://m.edso0.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX PEAKIIATIX
TommmBo (HedTh, Yroiab U METAH).
25 3ar 513H61§1/1e(11;o3 a a, CII0COOBI iro bubmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonyuenne u cobupanue bubmmorexa [TOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3y4eHUE €T0 CBONCTBY
97 Bonmopon — anemeHT u mpocToe bubnnorexa [JOK

BelecTBo. Haxoxxaenue B npupoje

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKUE

bu6mmoreka [IOK

2 i T
8 CROMCTEA BOOPOAa. HIPHMEHEHHE https://m.eds00.ru/ff0d4ddo
BOJZIOpOJA
bu6mmoreka [IOK
2 I1
o OIIITHE O KHEOTax 1 coix https://m.eds00.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnnoreka HOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTiueckast pabota Ne 4 o Teme
31 «ITomyuenne u coOupanue bubmorera [JOK
yi p . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUEHHE €r0 CBOICTB
39 MounsipHbiii 00bEM ra3oB. 3aKoH bubnuorexa [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€ma, KoJIM4ecTBa
33 BEII[ECTBA ra3a [0 €ro U3BECTHOM bubmorexa HOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Breruncienust 00bEMOB ra3oB 1Mo
34 ABHCHUIO PEaKIIMH Ha OCHOBE bubmorexa HOK
yp "p & . https://m.edsoo.ru/ff0d5708
3aKOHAa O0OBEMHBIX OTHOIIICHUN Ta30B
35 du3nvecKue U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTes.
37 Hacelmenusie 1 HeHACKIIIIEHHBIE bubmuoreka [JOK

pactBOpbl. MaccoBasi 10115 BELIeCTBa
B pacTBOpe

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas padora Ne 5 o reme
«IIpuroroBiieHue pacTBOPOB ¢

bubmuorexa [JOK

38
onpeaenEéHHON MacCOBOM J101EH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonTtponsnast padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmuorexa [JOK
KIIacCU(UKAIMsI, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne U XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kinaccudukanms, bu6mmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydyenue u XxuMuyeckue cBOWCTBa bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpA,
46 CHOCOéLI;) nzz)ﬂ )CHI/I}I XI/IMI/I‘{Z(I?KI/IG bubmorexa HOK
. i ’ https://m.edso00.ru/00ad9474
CBOWCTBa
[IpakTuueckas padora Ne 6.
47 Peuienne skciepuMeEHTAIBHBIX bubnnorexka [JOK

3aaa4d 110 TEME «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edso0.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

bu6mmoreka [IOK

48 KJIaCCaMH HEOPTraHHYCCKUX
. P https://m.eds00.ru/00ad9a50
COCTMHCHU I
49 O0o001IcHNEe U CHCTEMATH3aIIHS bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChI bubmorexa [JOK
. https://m.edsoo.ru/00ad9ela
HEOPraHWYECKHX COCAMHCHUI
[TepBbIe TOMBITKA KIIACCH(PUKAITIN
51 XUMHUYECKHX 3JIeMeHTOB. IToHsTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [Iepnoanueckas cucrema bubnnorexa [HOK
XUMHYECKUX 3yiemMeHToB J[. 1. https://m.edsoo.ru/00ada52c
Menneneera
53 [Tepuoapl, TpyIIbI, MOATPYIIILI bubmorexa [JOK
PHOZEL, TPYIIIEL, 124 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aToMOB 3JieMeHTOB [lepruoanueckoit bubmorexa HOK
pHOA https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menzaeneera
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA IO €ro MOJIOXKEHHUIO B bubnmoreka [JOK

ITepuonnueckoii cucreme /1. U.
MenpaeneeBa

https://m.edso0.ru/00ada824
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3nauenue [lepuonnyeckoro 3aKkoHa
JUISl pa3BUTHS HAYKH U IPAKTUKU. [I.

bubmuorexa [JOK

> N. MenneneeB — y4€Hbll, Iegaror https://m.edsoo.ru/00ada96e
U TPaXJaHUH
PesepBHeiit ypok. O600ICHHE U
cUCTEeMaTH3alus 3HAaHHUH / bubnuorexa [JOK
58 .
Bceepocculickas npoBepoyHast https://m.edsoo.ru/00adb33c
pabora
Kontponbnas paborta Ne4 o teme
59 «Ctpoenue aroma. XuMHUYECKas bubnuorexa [IOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
IIpoBepoyHas pabora
50 DIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnnoreka [JOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
61 Hormas xiirieckas coasp https://m.edsoo.ru/00adac34
62 KoBasneHTHas nossspHas XUMU4ecKas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentnas venosnspHas bubnuoteka [JOK
XAMHYECKas CBSA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 (Temeb OkHCICHIS https://m.edsoo.ru/00adae28
65 OKHCIATENbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakiuu https://m.eds00.ru/00adb076
66 OKHCITUTEIIA ¥ BOCCTAHOBUTEIN bubmmorexa [JOK

https://m.edso0.ru/00adb076
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PesepBHeiit ypok. O600IICHHE U

67 cUcTeMaTu3alus 3HaHUM 110 TeMe 1 bubnmoreka [JOK
«Ctpoenue aroma. XuMUUecKast https://m.edso00.ru/00ad9ch2
CBSI3b»
68 PesepBublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
[Tepnonueckuii 3aKoH.

1 [lepuoauueckas cucrema 1 bu6mmoreka [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa LHOK

i https://m.edso00.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukamus 1 HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Busl xumMuueckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

5 «IToBTOpEHUE U yriyOIeHue 1 1
3HAaHUN OCHOBHBIX Pa3/esioB Kypca
8 Kkiacca»

Knaccudukanust xumMuaeckux

6 €aKIUH 110 Pa3INIHBIM 1 bubmmorexa LOK
p P https://m.edsoo.ru/00adbcb0
npU3HaKaM
ITonsiTHE O CKOPOCTH XUMHYECKOU

bu6mmorexa [IOK
7 peakmuu. [loHsITHE O TOMOTE€HHBIX 1

N TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a



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

IloHaTHE O XUMUYECKOM
paBHOBecuU. DakTOPBI, BAUSIOLIUE

bubmuoreka [JOK

8 Ha CKOPOCTh XUMHAYECKON pEaAKIINU
p peakit https://m.edsoo.ru/00adc28¢c
U II0JIOKEHHUE XUMUYECKOT'0
paBHOBECHUS
9 OKHUCIUTENBHO- bubnuorexa [JOK
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKOM
10 nccoruanuu. CuibHbBIE U c1a0blie Bubmorexa ITOK
a 1A, https://m.edso00.ru/00adcd68
AIICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE bubmuorexa [JOK
IpeJICTaBIeHUH 00 https://m.edso00.ru/00add5d8
AIIEKTPOJIMTUICCKON JTUCCOITHAITTT
XMUMHYECKHE CBOMCTBA COJIEN B
13 CBETE IIPEACTABICHUN 00 bubmmorera [TOK
peA . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITonsarue o ruaponnuse conen bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U cUCTeMaTH3aIs bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1.
16 «Perrenure KCriepuMeEHTaAIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1au»
17 KonTponbnas padota Ne2 o teme bubnnorexka [JOK
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«INEKTPOIUTUYECKAS
aucconranus. XUMUYECKUe
peaKIMu B pacTBOpax»

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

OO61mas xapakTepucTHKa

18 rajoreHoB. XMMHUYECKHE CBOMCTBA bubmorexa HOK
' https://m.edsoo.ru/00addfe2
Ha TIpUMEpe XJIopa
Xnopoeogopo. CoissHast KMCIIOTa,
19 XHMII/)IquKI/I: CBOMCTBa bubmorexa LHOK
’ https://m.edsoo.ru/00ade104
NOJTy4YCHHUE, IPUMCHEHHE
[IpakTrueckast padora Ne 2 o
20 teme «llomydeHue conssHOM bubmorexa LHOK
1 " . https://m.edsoo.ru/00ade348
KHCJIOTHI, H3y4YCHUE €€ CBOWCTB
Brrancnenus mo YPaBHCHHUAM
21 XUMHAYECKUX PEAKIIUH, €CIIH OOUH bubmmorexa LHOK
p ’ https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
29 OO0m1as xapakTepuCTUKa bubnnoreka [JOK
anemMeHTOB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoIU(UKAIINH
93 cepbl. HaxoxieHue cepsl u €€ bubnmnorexa [JOK
COEMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
CepoBo0poO/1, CTPOCHHE,
24 (bHI:I/IquKIEe u XI/IE\)/H/IquKI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepol. CepHas KUCIIOTA,
bu6mmorexa [IOK
25 bu3HYecKue 1 XUMHUIECKIE

CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE IPOMBIIIIJIEHHOTO crtoco0a
IIOJIy4EHUS CEPHOU KUCIIOTBI.

bubmuorexa [JOK

26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIIECH CpeIb
COCTMHCHUSIMU CEPBI
97 Breruucienue MaccoBoit 1011 bu6mmoreka [IOK
BBIXOJa MPOIYKTA PEAKIIHHI https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa
3JeMEHTOB VA-rpymmsl. A30T,
28 CIPOCTDAE Ey o1 bubmuorexa [JOK
acII HEHHE B IIpU ,
pacpoctp PHpOd https://m.edsoo.ru/00adeeab
(buU3HYECKUE M XUMUYICCKHEC
CBOMCTBaA
AmMUak, ero pusnvecKue u
29 CCKHeE c(bo“c a, TIOJTy4YeHHE bubmmorexa [JOK
YyeCKHe CBOMCTBA, 1T HH
XHMH > TOIYH https://m.eds00.ru/00adf004
U TIpUMEHEHUE
ITpakTuueckas padora Ne 3 o
30 T Il)VIe «ITon eIfI/Ie aMMHaKa bubmorexa [JOK
© yi . ’ https://m.edso00.ru/00adf180
U3YYEHHE €r0 CBOMCTB)
31 A3oTHas KuCoTa, e€ hrusnyeckue bubnnoreka [JOK
1 XUMHYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnons30BaHre HUTPATOB U COJICH
aMMOHHS B KAYECTBE
39 MUHEPATBHBIX YIOOPEHHI. bubnnoreka [HOK

XUMHYECKOE 3arps3HEHNE
OKPY’KaloIleH cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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®ochop. Okcun dpocdopa (V) u
docdopnas kucnota, pusndeckue

bubmuorexa [JOK

33
1 XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/00adf68a
MOJTyYCHHUE
Hcnons3oBanue pochatos B
34 KaueCTBE MUHEPAIbHBIX bubnnoreka [HOK
ynoOpeHuii. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
PUPOHOH cpenbl hocharamu
Yrnepon, pacpocTpaHEeHUE B
35 npu f) e E)I/BI/III)IGCKII)/IG " bubmmorexa LIOK
PHpOIE, . https://m.edsoo.ru/00adfd9c
XHMHUYECKHE CBOKCTBA
Oxkcupsl yriaepoja, ux pusudeckue
1 XMMHUYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE TTPOOIEMBI bubmorexa HOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYronpHas KUCIoTa U €€ COn bubmorexa HOK
https://m.edso0.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o
teme "llonydeHue yriekucaoro bubnmnorexa [JOK
38
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHauanbHbIe MOHATHS 00
39 OpPTraHMYEeCKUX BEIIECTBAX KaK O bubmorexa HOK
P https://m.edso0.ru/00ae054e
COCIMHEHUSX YTIIepoaa
. bu6 OK
40 Kpemnuii u ero coenuuenus nosmoreka I

https://m.edso0.ru/00ae080a



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

[IpaxkTuueckas padora Ne 5.
Pemienne skciepuMeHTAIBHBIX

bubmuorexa [JOK

4 3a1a4 1o TeMe «BakHenme https://m.edso0.ru/00ae0bf2
HEMETaJIBl U UX COCAUHCHHS
KonTtponsnast padora Ne3 o reme

42 «Baxneiie HeMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO0m1as XxapakTepuCTUKa
XHMHYECKHUX JICMEHTOB —

43 MeTaJIOB. MeTainuecKas CBsI3b 1 bubmuorexa [JOK
METAJINYECKask KPUCTAIUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBa
METaJIJIOB
XHUMHYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUUECKUH psift bubmmorexa LIOK

. https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O611me crnocoObl MoTy4eHHUs
MeTtaioB. CruiaBbl. Beruucinenus
45 M0 YPaBHEHUSM XUMHUYECKHX bubmorexa [JOK
N https://m.edso0.ru/00ae1156
peakIuii, eclii OJNH U3 PeareHTOB
COJIEPXKUT TIPUMECH
46 [TonsiTHe 0 KOPPO3UH METAILIIOB bubmmorexa LIOK
https://m.edso0.ru/00ae1278
bubmuoreka [JOK
47 Wenorrsie MeTamIE! https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [JOK

KaJIust

https://m.edso0.ru/00ael4b2
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49 [[lenoyHoO3eMeNIbHBIC METAIIIBI — bubnuorexa [JOK
KaJbLIMH U MarHuim https://m.edsoo.ru/00ae15e8
50 Baxkueiime coefuHEHUSA KAJIbLIUSA bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3 AL
3HAHUHI
59 JKécTkocTh BOABI M CLIOCOOEI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTrueckast padora Ne 6 o
53 TeMme "JKECTKOCTH BOABI U METOIbI bubnmorexa LOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa [JOK
>4 Amomuinit https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso https://m.edso00.ru/00ae1d86
57 OKcuIbl, THIAPOKCUIBI U COJIHA bubnnoreka [JOK
xenesa (I1) u sxenesa (11I) https://m.edso00.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTru3aIus
3HAHUH
[TpakTiueckast paborta Ne 7.
59 Pemenne skcnepruMeHTaIBHBIX bubnnorexka [JOK
3a1a4d 1o TeMe «BaxkHenmmue https://m.edso0.ru/00ae3de8
METaJUTbl U UX COCTUHCHUS
60 Brruucnenus mo ypaBHEHUSIM bubnmuorexa [JOK
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XAMHUYECKHUX PEaKUUi, €CIIU OAUH
U3 PEareHTOB JIaH B U30BITKE WIIH

COAEPKUT IpUMecH. Beruncnenus
MacCOBOM /101 BBIXOJa MPOIYKTA
peakuu

https://m.edsoo.ru/00ael 750

O00011eHUE U CUCTEMATU3ALMS

61 . 1
3HAHHH
KonTponbnas paborta Ne4 o teme
62 «Baknenme MeTaIbl U KX 1
COCTMHECHUS»
63 BemecTBa u Marepuansl B 1 bu6mmoreka [IOK
[IOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE 1 bubnuorexa [JOK
OKPYKaIOIEH Cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B peniennn 1 bubnuoreka [IOK
HKOJIOTUYECKUX TTPOOIIEM https://m.edso00.ru/00ae4270
PesepBHblit ypok. O0001IeHNE U bubmmorexa [IOK
66 . 1
CHCTEMATH3alUS 3HAHU N https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHNE U 1 bubnuorexa [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHON MTPOI'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111€r0
oOpa3zoBaHus

1

IIo Teme: ((HepBOHaLIa.HI)HI)IG XUMHNYCCKHUEC ITIOHATHA»

11

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHSATUH: aToM,
MOJICKYJIa, XUMHUUYECKHI AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOIHAs), BaJIEHTHOCTb,
OTHOCUTENIbHAS aTOMHAasi M MOJIEKYJISIpHAas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsi Macca, MaccoBasi J0Js XUMHYECKOTO
dJI€MEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKAsT PEeaKITus,
KnaccupuKalusg peakuil: peakluu COeNWHEHHUS, pPEeaKIHH
pa3NioKEeHUs, PEaKIMM 3aMEICHUs, PEaKIMh OOMEHa, 9K30- U
SHAOTEPMHUUYECKUE PEaAKIIUU, TeTIOBOU dPPEKT peakinu, pacTBop,

MaccoBas JI0JIsI BEIeCTBA (MPOIEHTHAsE KOHIICHTPAIIUsI) B paCTBOPE

1.2

HUIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U
NPpUMCHATL OTU TIOHATUA IIPpU OHNHWCAHWU BCUICCTB W HX

MPEBPALLICHU I

1.3

1.4

1.5

WCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIeHUS (HOpMYIT
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUsI MacChl BEIECTB,
TOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Yy4Y€HHUs, 3aKOHa
ABoraapo

ONpCACIIATL BAJICHTHOCTH AaTOMOB 3JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

1.6

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC pPCaAKIUU (HO YUCI1y U COCTaBYy




YUYaCTBYIOIIMX B PEaKIMH BEUIECTB, 110 TEIUIOBOMY 3 deKTy)

1.7

1.8

1.9

1.10

BBIYHCIISTh OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJSIPHYIO MacChl
BEIIIECTB

BBIUUCIIATH MAaCCOBYIO JIOJII0O XMMUYECKOTO 3JIeMEHTa 1o (popmyie
COCIMHEHUS,

BBIUUCIIATH MacCOBYIO JIOJTFO BEIIECTBA B PACTBOPE

NPUMEHSTh  ©CTCCTBEHHOHAYYHBIE  METOJbl  TIO3HAHUS  —
HaOIOZeHWe,  M3MEpPEHHe,  MOJCIUPOBAHHE,  IKCIEPHUMEHT
(peanbHBIN U MBICIICHHBIN)

IIo TEMC: «Baxnenmue npeaACTaBUTCIN HCOPIraHUYCCKUX

BCIICCTB»

2.1

2.2

2.3

2.4

pacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKHUX TOHSTHUH: OKCHI,
KHCIIOTa, OCHOBaHUE, COJIb

OTIpEeEISATh MPUHAICKHOCTh BEIIECTB K OMpPEeNeIEHHOMY Kiaccy
coequHeHui o popmynam

KJ1acCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  TOATBEpPKJas  OINMHUCAHUE

npuMepamMu MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHUX

XUMHYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCHMOCTH OT HX
KauCeCTBCHHOI'O COCTaBad, BO3MOXHOCTU IMPOTCKAHUA XUMHNYCCKUX

npeBpameHm‘/’I B Pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh IMpaBWjaM TOJb30BaHUA XHUMHYECKOW IMOCYAOW H
nabopaTopHBIM 000PYJIOBAHHEM, a TAKXKe MPaBUIaM OOpAIEHUS C
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBITTOJTHCHHIO
mab0PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJIOPOAA U KHCIOPO/a), MPUTOTOBICHUIO
pacTBOPOB C OIPENEIEHHOW MAacCOBOM J0JIEM PacTBOPEHHOIO
BEIIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKHE IKCTICPUMEHTHI
10 Paclo3HABAaHUIO PACTBOPOB WIEJIOYEH M KHCIOT C MOMOIIbIO

MHMKATOPOB (JakMyc, ¢eHondTaaert, METUIOPaHXK U IpYTHe)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu




3.1

3.2

ITo Teme: «Ilepuomuueckuii 3axkoH u Ilepmommueckas cucrema
xumuueckux snemeHtoB JI. M. MenaeneeBa. CTpoeHHE aTOMOB.
XumMuueckas CBSI3b. OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIE

pe€akunuu»

PacKpbIBAaTh CMBICII OCHOBHBIX XMMWUYECKUX IOHATHH: SIIPO aToMa,
9JIEKTPOHHBIA CJOW aroMa, aTOMHash OpOUTalb, PagUyC aToMa,
XUMHMYECKasl CBSA3b, NOJIIPHAS U HEMOJSAPHAs KOBAJICHTHAs CBS3b,
ANEKTPOOTPULATENBbHOCT, MOHHAs CBfA3b, HMOH, KATHOH, aHUOH,

CTCIICHb OKHCJICHUA

KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHNYECKHNEC 3JICMCHTbBI

3.3

3.4

OIMCHIBATh u XapaKTepu30BaTh TaOJIMYHYIO bopmy
[lepuonnyeckoil cUCTEMbl XMMHUYECKMX 3JEMEHTOB: pa3nyaTh
MOHATHUSL «JIaBHass mnoarpynna (Arpynma)» u  «oOouHas

noarpynna (brpymma)y, «Manbie» 1 «00IbIINe» MEPUOIbI

packpbiBaTh cmbica [lepuomnueckoro 3akona J[.M. Menpaeneena:
JIEMOHCTPUPOBATh IMOHUMAHUE MEPUOJUYECKON 3aBUCHUMOCTH
CBOMCTB XHMMHYECKUX DJJIEMEHTOB OT HUX IIOJIOKEHUS B

[Iepnonnueckoii cucreme

3.5

COOTHOCHUTH 0603Ha‘-IeHI/I$I, KOTOpPBIC HUMCIOTCA B Ta6J'II/III€
«HepI/IO,[[I/I‘leCKaH cucremMma XHUMHUYCCKUX QJICMCHTOB I[I/I
MGHI[GJ'IGCBa» C YUCJIOBBIMHU XApPaKTCPHUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB Hu 3apdan saapa, 06]1.[66 qucCiIo

AJIEKTPOHOB U pacnpeaesieHue UX 0 ANEKTPOHHBIM CIIOSIM)

3.6

3.7

ONpeAeNsATh CTENEeHb OKHCIEHUS JJIEMEHTOB B OMHapHBIX
COCIMHEHUAX
OTpeAeNsATh BUJ XUMHUYECKOW CBSI3U (KOBaJEHTHasi U HMOHHAas) B

HCOPraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3oBaHus




IIo Teme: ((BCH_IGCTBO U XUMHUYCCKas pCaKIus»

11

pPacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX TIOHSTHI: pacTBOp,
AJIEKTPOJIMTHI, HEAJIEKTPOJIUTBI, AIEKTPOIUTHICCKAST TUCCOITUAIINS,
peaKIu HOHHOTO 0OMEeHa, KaTalnnu3aTop, XMMHUIECKOE PaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peakiuu,
OKHUCJIUTEITFHOBOCCTAHOBUTEIIHHBIC peaxuum, OKUCJIUTEb,
BOCCTAHOBHTENIb, OKHCIICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aMm(pOTepHOCTh, XWUMHYECKass CBs3b (KOBAJCHTHAs, WOHHAsi,
METaJUINYECKast), KPUCTAIMYECKAsT PEIIéTKa, CIUIaBbl, CKOPOCTh

XMMHYECKON peaKiuu

1.2

1.3

1.4

1.5

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUI U
NPUMEHATh O3TU IMOHATHS TNpPU ONMCAHMM BEUIECTB M HX
MpeBpaIICHU I

COCTABJISATh YPaBHEHHUS JIEKTPOIUTUYECKON AUCCOLUAIMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKLUN

HOHHOro oOMeHa

pacKkpbIBaTh CYLIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeCTBOM COCTaBJIEHUSI 3JIEKTPOHHOIO OajlaHca 3THX
peakuuii

MIPOBOJUTB PACUYETHI IO YPABHEHUIO XUMUUYECKON peaKIIMU

Ilo temam: «HemeTamnel u BX COeOUHEHHSI» U «MeTaibl U HUX

COCAUHCHUA»

2.1

XapaKkTepu3oBaTh (OMUCHIBATH) 0OmIME W CHEHU(pUIECKHEe
XUMUYECKHE CBOMCTBA TMPOCTBIX M  CIOXHBIX  BEIIECTB,
MOATBEPK/Ias ONMUCAaHHE MPUMEPAMH MOJEKYISIPHBIX U HOHHBIX

YPaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIUN

2.2

COCTaBJIATH YpaBHCHHA peakunﬁ, MOATBCPKAAOIMIUX
CYIICCTBOBAHUC T €HETHYECKOM  CBS3U MCXKAY  BCHICCTBAMU

Pa3IUYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BC€IICCTB B 3aBUCHMOCTH OT HX
CTPOCHUSA, BOSMOKHOCTH MPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBHUAX

2.4

CIeAOBaTh IMpaBWjiaM TOJb30BaHUA XHUMHYECKOW TMOCYAOH H




2.5

1a00paTOpHEIM 000PYAOBAHUEM, a TAKXKE MPABHIIAM OOpaIICHUS C
BEIIIECTBAMH B COOTBETCTBHU C MHCTPYKIUSIMH IO BBITOJTHEHHUFO
Ha60paTOprIX XUMHUYCCKUX OIBITOB I10 NOJTYUYCHUIO U COGI/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

MPOBOJIUTh PEAKIIUH, TMOATBEPKIAOIINE KadeCTBEHHBIH COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IMYTEM XJIOPH/I-,
Opomun, wuomuia, KapOonar, ¢ocdar, cuIMKaT, Ccyiabdar,
TUIPOKCUIMOHBI, KATHOHBI AMMOHUSI, MOHBI U3YYCHHBIX METAJUIOB,

NPUCYTCTBYIOIIMEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIUICCTB

[To Teme: «XuMHS U OKpY’KaroILas Cpenay

3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHYecKHX moHsaTui: I[IJK

BCHICCTBA, KOPpO3UsA MCTAJIJIOB

MPUMEHSITh OCHOBHBIC OIEpAIlUi MBICIUTCIBHON JIEATCIBHOCTH —
aHaJlM3 W CHUHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMATU3AIHIO,
BBISIBJICHUE TPUYMHHO-CJICCTBCHHBIX CBS3CH — JIIS W3YYCHUS
CBOﬁCTB BCIICCTB U XUMHNUYCCKHUX peaKuHﬁ; CCTCCTBCHHOHay‘-IHI)Ie
METO/Ibl MO3HAHMUS — HAOIOJICHHE, W3MEPEHUE, MOJICIUPOBaHHE,

9KCIIEPUMEHT (pEaIbHbIA U MBICJICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 31eMEHT COEeP:KAHUSA
1 [IepBoHavanbHbIE XUMUYECKHE TOHSATHUS
[Tpenmer xumuu. Posiab XMMHUM B KU3HU YeIOBEKa. XUMUS B CUCTEME HAYK.
11 Tena u BemectBa. du3nyeckue CBOKWCTBA BEIIECTB. ATpEraTHOE€ COCTOSTHUE
BEIICCTB
12 [TonsiTHe 0 MeTomax TO3HAHHWS B XUMHH. UHCTBIC BEIIECTBA W CMECH.
' CrniocoOsI pa3aenenus cMmeceit
ATOMBI M MOJNEKYJbl. XUMHYECKHE 3JIeMeHThl. CHMBOJBI XUMHUYECKUX
1.3 aseMeHTOB. [IpocThie W CIIOKHBIE BeHIECTBA. ATOMHO-MOJIEKYIISIPHOE
yueHue
Xumuyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XWUMHUYECKHX JJIEMEHTOB.
14 3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHas Macca.
' OtHocuTenbHasT MOIEKyNIspHas Macca. MaccoBas JOJS XUMHUYECKOTO
DJIEMEHTA B COCIMHCHHH
KonnuectBo Bemecta. Mosb. MonsipHas macca. B3auMocBsI3b KOJIMUECTBA,
1.5 Macchl U YHCla CTPYKTYpPHBIX €IUHHI] BemecTBa. Pacuérel mo dopmymnam
XUMHUYECKHX COCTUHEHUM
OusnyecKkue U XUMHUECKUE SIBIICHUS. XUMUYECKasl peakiusl ¥ e€ TPHU3HAKH.
16 3aKOH  COXpaHEHHMs] MacChl  BEIIECTB. XUMHUYECKHE  ypaBHEHHS.
' Kiaccupukamuss XUMHYECKUX  peaknui  (COSAMHEHHS, Pa3IOKEHUS,
3aMeleHus, oOMeHa)
XUMHYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM TOCYAOH, ¢
npaBwiaMd  paboTbl B Jaboparopur W TpuéMamMu  OOpalieHHs ¢
1abopaTOpHBIM  000pYyJIOBaHWEM, HW3yYe€HHWE W ONUCaHWe (DU3NUECKHUX
1.7 CBOMCTB 00pa3lloB HEOPTraHWYECKHX BEIIECTB, HAOMIOACHHE (UBUUYECKUX

(HJ'IaBJ'IeHI/Ie BOCKa, TasdHHC JibJa, paCTUPAHHUE CaxXxapa B CTYIIKC, KUIICHUC U
KOHACHCAIUA BO,[[BI) 1N XUMHUYCCKUX (FOpeHI/Ie CBCYM, TPOKAJIMBAHUC MEIHOM

MIPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIOTOW) SIBIICHHH, HAOIIOIEHNE U




2.1

ONKCAaHHWE IPHU3HAKOB MPOTEKAHUsI XUMHUYECKHX peaKknuid (pasjoxeHue
caxapa, B3aMMOJICHCTBHE CEPHOW KUCIIOTHI C XJIOPUIOM Oapusi, pa3iioKeHHE
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOAEWUCTBHE JKele€3a C
pactBopoM coiu Mmeau(Il), m3ydenume crocoOoB pasmeneHus cmeced (c
NOMOIIBIO  MaruHurta, (QUIBTPOBAaHHE, BbHIMAPHUBAHMUE,  AMCTUILUISALIMS,
xpomarorpadus), TPOBEJICHNUE OYUCTKH MOBAPSHHOU COJIH, HAONIOJICHUE U
ONKCaHHE pPEe3ylIbTaTOB IPOBEICHUS OIBITA, HUTIOCTPHPYIOLIETO 3aKOH

COXpaHEHHUS MaCChl, CO3/IaHUE MOJIeIe MOJIEKYJ (1IIapOCTEPKHEBBIX )
Baxxueiimue npeacTaBuTeNId HEOPraHMYECKUX BEIIECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3jieMeHT U mpocToe
BelecTBo. HaxoxaeHue Kuciopoaa B npupoze, GU3ndecKkue 1 XuMHUIECKHe
cBoiicTBa (peakuuu ropenus). Oxcuabl. [lpumenenne kuciaopoga. CrocoOs
MOJIyYeHUsl KUCIopoJa B JabOpaTopuu M MpOMBIIUIEHHOCTU. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLUs KUCI0poaa

2.2

TernoBoil 3G (dexT XUMHUECKOW peaklIud, TEPMOXUMHUYECKHE ypaBHEHHS,
9K30- U SHIOTEPMHUUYECKHE peakluuu. TOIIMBO: Yyrojp U MeTaH. 3arpsi3HEHUe

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopos — anemenT u npocroe BeriectBo. HaxoxkaeHune Bogopoia B pupo/ie,
du3MYecKre W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TOYYCHUSI.

Kucnors! 1 commn

2.4

MounspHblii 00bEM Ta30B. Pacy€Thl M0 XMMHUECKUM ypaBHEHUSM

2.5

®usnyeckue cBoiicTBa BoAbL. Boga kak pactBopuTens. PacTBOpHI.
HacelllieHHble ¥ HEHACHILIEHHBIE PAacTBOpPBI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi J10J1s1 BEIIECTBA B pacTBOpPE. XUMHUYECKHE CBOMCTBA BOJIbI.
OcHoBanus. Ponb pacTBOpoB B mpHpoze U B XKU3HU yenoBeka. Kpyrosopor
BOJIbI B MPHUPOJIEC. 3arpsA3HEHHE NPUPOAHBIX BOJA. OXpaHa W OYHUCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust Heopranmveckux coenunennii. Oxcuasl. Knaccudukamms
OKCHJIOB: coJieoOpa3yoImue (OCHOBHbBIE, KHCIOTHBIE, aM(OTEpHBIE) H
HecoJneoOpasyromue. Homenknarypa okcugoB. dusnueckre U XuMUYECKHE

CBOMCTBA OKCHUIOB. HOHy‘-ICHI/IC OKCHUI0B

OcHoBanHus. Knaccn(bmcaum{ OCHOBaHUM: IIENOYH U HEPaCTBOPUMBIC

ocHoBaHMs. Homenkmarypa ocHoBaHuil. DU3NYECKME MW XHUMHYECKHE




CBOMCTBA OCHOBaHuUN. [lonyyenue ocHOBaHM

2.8

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucior. @usnueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psag aktuBHocTH MeTasuioB H.H. bekerosa.

[Tonyuyenue kucior

2.9

Conu. Homenkiarypa cosneil. @U3nyeckue 1 XMMHYECKHUE CBOMCTBA COJICH.

[Tonyuenue coisen

2.10

I'enernueckas cBsI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

3.1

XVUMUYECKUN HKCHEPUMEHT: KaueCTBEHHOE OIPEJEICHUE COACPIKAHMS
KHCITIOpOJia B BO3AyX€, MOJTyYeHue, coOupaHue, paclio3HaBaHue U U3y4YeHHE
CBOICTB KHCII0pPO/1a, HA0JIIOIEHNE B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJOM
U YCIOBHMS BO3HHKHOBEHHMS U TpeKpalleHuss ropeHus (moxapa),
03HAaKOMJIEHHE C 00pa3llaMy OKCHJ/IOB M OIMCAaHUE UX CBOWCTB, MOJIYYEHHE,
coOupaHue, pacro3HaBaHHWE W H3YYCHHE CBOWCTB BOJIOpOAa (TOpEeHHe),
B3auMojieiicTBue Bojopozaa ¢ okcuaoM menu(Il) (Bo3MokHO HCTIONB30BaHUE
BUJICOMATEPHAIIOB), HAOI0IeHnEe 00Pa3I[0B BEIIECTB KOJIUYECTBOM | MOIb,
UCCIIC/IOBAaHUE OCOOCHHOCTEH pPACTBOPEHMsI BEIIECTB C  Pa3IMYHOU
pacTBOPUMOCTBIO, TIPUTOTOBJIEHHE PACTBOPOB C ONPENEIEHHON MacCOBOU
JI0JIEl pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHME BOJbl C METAJUIAMH
(HaTpueM U KanbpliueM) (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPUATIOB),
ONpEJIETICHUE PACTBOPOB KHUCJIOT M INEJIOYEH C IOMOLIbIO HWHJIWKATOPOB,
UCCIIEIOBaHNE O0pa3llOB HEOPTraHWYECKHX BEIIECTB PAa3TMYHBIX KIACCOB,
HaOJII0/IeHNEe W3MEHEHMsI OKpPAacKHM WHJIUKAaTOPOB B pacTBOpax KHUCIOT H
menove, uzyuenue pzaumoeiictsus okcuna menu(Il) ¢ pactsopom cepHoit
KUCJIOTBI, KHCJIOT C METaJUIaMHM, pPEaKIUi HEeUTpaln3aluu, MOJIYyYEHUE
HEpPacCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOrO MeETajla JPYTUM W3
pacTBOpa COJM, PEUIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxkueiime

KJIaCCbl HCOPTaHNYCCKUX COC€IUHEHUI

[Tepuoanueckuii 3akon u [lepuoanueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKas CBI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[TepBble TOMBITKK KIAaCCHU(UKAIIUM XUMHUUYECKHX JJIeMEHTOB. [loHsTHE O
TPYIIax CXOJHBIX AJIEMEHTOB (LIEJIOYHBIE U HIEIOYHO3EMETbHBIE METAIIBL,
raJiore€Hbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yroT ampOTepHbBIC

OKCHU Bl U THAPOKCHUIBI




3.2

IIepuoanueckuii 3akoH. Ilepuonnueckas cucremMa XMMHYECKUX DJIEMEHTOB
HA.N. MenneneeBa. KopoTkomepuoaHas W UIMHHONIEPUOAHAS (OPMBI
[Iepuoanueckoir cucreMbl xuMmuueckux aiemeHToB JI.MI. MeHnneneesa.
ITepuonst u rpynnsl. OU3MYECKUNA CMBICT MOPAIKOBOIO HOMEPA, HOMEPOB

nepruoaa v rpyImiibl 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aromMHbIX sjep. M3oTombl. OIEKTPOHBI.
CrpoeHne >IeKTPOHHBIX 000JI04eK aToMOB HepBbIX 20 XHMHUYECKUX
anemeHToB Ilepuoanueckoit cucrems! .M. MenneneeBa. Xapakrepucruka
XMMHUYECKOI'0 3JeMEHTa M0 ero nonoxeHuto B [lepuoanyeckoit cucreme

J.N. Menneneena

3.4

3.5

3aKOHOMEPHOCTU M3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX W HEMETAJUIMYECKUX CBOWCTB IO TPYINaM W MEPHOJAM.
3nauenue Ilepuogmueckoro 3akoHa W llepuoamyeckoil  cHUCTEMBI
XAMHYECKHUX 3JIEMEHTOB JIJIsl pa3BUTHUS HayKu U npaktuku. .M. Menneneen
— y4€HBIN U TpaXIaHUH

Xumudeckass cBs3b. KoBajeHTHas (ToJisApHAs W HEMOJIIPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYSCKHX 3JIeMEHTOB. VIoHHAs CBI3b

3.6

3.7

CreneHb OKHMCJICHUA. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkuu.

Hpoueccm OKHUCJICHHUS B BOCCTaHOBICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIN

XUMHUECKUH SKCIEPUMEHT: H3y4yeHHE OO0pa3loB BEIIECTB METAIJIOB H
HEMETAJUIOB, B3aMMOJEHCTBUE TMAPOKCHIA [IMHKA C PACTBOPAMHU KHUCIOT U
LIEJI0YEH, IIPOBENICHHE OIIBITOB, WUTIOCTPUPYIOIUX ~ IIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuin (ropenue, peakuuun

Pa3NoXKEeHUs!, COETUHEHHUS )

9 KUIIACC

Kon

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xumunueckas peakuus. [lopropenue

[lepuonnueckuit 3akoH. Ilepuoguyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
A.N. Mengeneea. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB MEPBbIX TPEX MEPUOIOB, Kalusl, KAIbIUSI U

nux CO€)II/IH€HI/II7] B COOTBETCTBHH C IIOJIOKCHUEM  DJICMCHTOB B




[leproanueckoii cuCTEME U CTPOEHUEM UX aTOMOB

1.2

1.3

14

Crpoenue BemiecTBa: BUAbI XUMHUYECKOM CBSI3U. THIBI KPUCTAILTUYECKUX
pemETOK, 3aBUCMMOCTh CBOWCTB BEIIECTBA OT THUINA KPUCTALIIMYECKOMN
pemIéTKH W BHJA XUMHUYECKOW cBsi3u. Kiaccupukamuss U HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXIyHAapOJHasi U TpUBUAIbHAs). XUMUYECKUE
CBOWCTBA BEILECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX

COG,Z[I/IHGHPlﬁ, TCHCTUYCCKAA CBA3b HCOPraHMYCCKUX BEIICCTB

KHaCCI/I(l)I/IKaI_II/ISI XUMHUYCCKUX peaKum”I 0 pPa3jiM4HbIM IpPU3HAKAM (HO
JUCIy MU COCTaBy YYACTBYHOIIMX B PpCEaKIHWU BCUICCTB, IO TCIIJIOBOMY
3(1)(1)eKTy, 110 M3MCHEHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKUX 9JICMCHTOB, IIO
O6paTI/IMOCTI/I, o y4acCTHUIO KaTaJ'II/ISaTOpa). DK30- H OQHAOTCPMHUUCCKUC
pCaKkuuu, TCPMOXUMHUYCCKHUEC YPAaBHCHUSA. IlousTue o CKOpPOCTH XHUMHYICCKOM
pCaKnuu

ITonsarue o6 06paTI/IMbIX u H606paTI/IMBIX XUMHUYCCKHX pCaKIUAX. ITonstue
O TI'OMOICHHBIX M TICTCPOTCHHBIX PCAKIHAX. IlonssTHe 0 XHMMHYECKOM
PaBHOBCCHH. cDE[I(TOIZ)I:I, BJIMAIOIIHEC Ha CKOPOCTb XHUMHYECKOH pCaKuu H

IMOJIOKCHHUEC XUMHUUYCCKOI'0O PAaBHOBCCHUSA

1.5

1.6

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIMK, DJICKTPOHHBIM  OasiaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON peakuuu. (CocTaBlieHue ypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C HCMHOJIb30BAHUEM METOAA

QJICKTPOHHOT'O Oananca

Teopus 3JIEKTPOJIUTUYECKON JIUCCOIAIINM. DIEKTPOIUTHI n
HGBJ’IGKTpOJ’II/ITLI. KaTI/IOHBI, AHHUOHBEI. MexaHmM JAUCCOMUAaIM BCUIICCTB C
pa3IMYHBIMU BUJIAMH XUMHUYECKOM cBsi3u. Ctenenp nucconuannu. CuiabHbIE
U cialble JEKTPONUTHL. Peakiinn MOHHOTO OoOMeHa. YCIIOBUS MPOTEKAHUS
peakiuii HOHHOTO OOMEHa, MOJHBIE M COKpAIIEHHBIE HMOHHBIC ypPaBHEHUS
peakmuii. CBOMCTBa KHCIOT, OCHOBAaHUI U COJICH B CBETE MPEACTABICHUI 00
AIEKTPOJUTUYECKON Jucconuanuu. KayecTBEHHbIE pPEaKUUU Ha HOHBI.

[TonsiTe o ruaponuse conen

1.7

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMIICHUE C MOJACIIAMHU KPUCTAIIIMNYECKUX
PEIIETOK HEOPraHMYECKUX BEUIECTB — METANIOB U HeMeTayuioB (rpadura u
ajyMasa), CI0XKHBIX BEUIECTB (XJIOPHAa HATPHsl); UCCIEN0BAHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3ACUCTBUS PA3INYHBIX (DAKTOPOB;

HCCIICAOBAHUC  JJICKTPOIIPOBOAHOCTU  PACTBOPOB  BCIHICCTB, IIPOLCCCa




2.1

JTMCCOLMAITMN  KUCJIOT, IIeJIoueld H coJie (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB); TPOBEICHHUE OIBITOB, WLIIOCTPUPYIOMUX MPU3HAKH
MPOTEKaHMUs peaKIfii MOHHOTO oOMeHa (00pa3oBaHHE OCallKa, BBIJICICHUE
raza, oOpa30BaHHWE BOJbI); ONBITOB, HWUIIOCTPUPYIOIIUX IPUMEPHI
OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX peakuuii (ropenue, peakiuu
paslIOKEHUs, COCAMHECHMS); PAClO3HABAHUE HEOPTaHMYECKUX BEIIECTB C
IIOMOIIIBIO KAYECTBCHHBIX peaKL[I/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3aa4
Hemeramis! 1 ux coeMHEeHUS

OOmas xapaktepuctuka TrajgoreHoB. OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3NYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — raJIOTCHOB. XMMHUECKUE CBOMCTBA Ha IpUMEpE XJiopa
(B3aMMOJICHCTBHE C METAJIaMH, HEMETAJIJIAMH, IIEJI0YaMH ). XJIOPOBOIOPO/I.
CoistHas KHCJIOTa, XHUMHUYCCKHUC CBOI\/JICTBa, IMMOJIy4YCHHEC, IIPUMCHCHHUC.
JleficTBue XJiopa M XJOPOBOAOpPOJA Ha OpPraHW3M YelloBeKa. BaxHeiinue

XJIOPpUAbI U KX HAXOXIACHUC B IIPUPOAC

2.2

OOmast xapakTepuctuka 31meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CrpoeHne MU (uzndecKue
CBOMCTBA TPOCTBIX BELIECTB — KHCIOpOJAa M Cepbl. AJIOTPONHbIE
MOIUGUKAMK  KHUCIOpPOAa U cepbl. XHMMHUYECKME CBOWCTBA  CEpBHI.
CepoBopopon, cTpoeHue, (HU3MYeCKue W XUMHUYECKHEe CBOMCTBA. OKCHIBI
Cepbl KaKk TPEJCTABUTENM KHUCJIOTHBIX OKcuaoB. CepHas KuUCIIOTa,
(dbu3MYecKue U XUMHYECKHE CBOMCTBA (OOIIME KaK MPEACTaBUTENS Kiacca
KUCIOT U crenududeckue). XUMHUYECKHE pEeakluu, JeXalldue B OCHOBE
IIPOMBIIIJIEHHOTO crloco0a MOJy4yeHUsi CepHOM KHchoThl. [lpuMenenwue.
Comu cepHOMl KHMCIOTBHI, KaueCTBEHHAash peakius Ha CyJab(haT-HOH.
HaxoxneHnue cepsl u €€ coeAMHEHUN B PUPOJIe. XUMUYECKOE 3arpsi3HEHUE
OKpY>KaIOILEN Cpesibl COEUHEHUSIMU CEpBI (KMCIOTHBIE 10KU, 3arpsI3HEHHUE

BO3/lyXa 1 BOJOEMOB), CITIOCOOBI €r0 MPEIOTBPALICHUS

2.3

OObmas xapakTepucTuka 37aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbBIE CTENEHU OKHCIEHUsA. A30T, pPacIpOCTpaHEHHE B
npupose, (usMueckue U XHUMUYeckue cBoiicTBa. KpyroBopor azora B
npupoje. AMMHAK, ero GU3NYECKUe U XUMHUYECKUE CBOMCTBA, MMOTyYeHHUE U

npuMmenenue. Conu aMMOHUS, MX (PU3MYECKHMEe U XUMHYECKHE CBOMNCTBA,




2.4

npuMeHeHne. KauecTBeHHas peakius Ha HOHBI aMMOHUS. A30THasI KUCJIOTa,
e€ monydeHue, QUIMYECKHE M XUMHUYCCKHE CBOWMCTBa (00mMe Kak
NpeJCTaBUTEN Kiacca KHCIOT U crenuduueckue). cmonb3oBanue
HUTPATOB W COJEH aMMOHHUSI B KadyeCTBE MHHEPAJIbHBIX YIOOpPCHHUHU.
XUMHUYECKOE 3arps3HeHHE OKpYXKAIOMIeH Cpeabl COSAMHEHUSMH a30Ta

(KUCTIOTHBIC JTOK/H, 3arPSI3HEHHUE BO3AyXa, ITOYBHI M BOJIOEMOB)

®dochop, amnorponHsie Moaudukanuu  ocdopa, Pusnueckne wu
xumuaeckue cBoiictBa. Oxcun  docdhopa(V) u  dochopuas xuciora,
dusnveckue W XUMHYECKHE CBOWCTBa, IMoJiyueHHe. llcronb3oBaHHE

¢dochaToB B kKauecTBE MHHEPATBLHBIX YIOOpeHUI

2.5

2.6

Obmas xapaktepuctuka 3neMeHToB [VA-rpymnmbel. OcoO0eHHOCTU CTPOCHHS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YTIJepoJ], aJIOTPOIIHbIE
Moau(UKaIMK, pacIpoCcTpaHeHue B Mpupoze, Gpusndyeckue M XUMUYECKUE
cBoiictBa. Apcopouus. Kpyrosopor yriepona B mpupoae. OKcuabl
yriaeponaa, ux (U3MuUecKue U XUMHUYECKHE CBOWCTBA, ACHCTBHE HA >KUBbBIC
OpraHMU3Mbl, IIOJIY4EHHE M NPUMEHEHHUE. OKOJOTMYECKHE MPOOIJIEMBI,
cBsi3aHHbIE ¢ okcuaoM yriepoaa(lV); rumoresa rinobanbHOTO MOTEMIICHUS
KJIUMaTa, TapHUKOBBIA A(ddekxT. VYrompHas KUCIOTa U €€ COJH, HX
¢usznyeckue W XUMHUYECKHUE CBOMCTBa, IIOJy4eHHE U IPUMEHEHHE.
KauecTBeHHast peakius Ha kapOoHaT-MOHBI. Vcnonb3oBaHue kapOOHATOB B

6BITy, MCIUNUHEC, ITIPOMBIINIJICHHOCTU U CCJIbCKOM XO0351CTBE

[lepBoHayanbHble TOHATHS OO0 OpPraHMYECKUX BEHIECTBAaX Kak O
COCIMHEHUSIX yriiepojaa (MeTaH, 3TaH, STHICH, alleTHIICH, TaHOJI, TJIUIEPHH,
yKCycHasg kucnora). Ux coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOTMYECKHN BaYKHBIX BEIIECTBAX: XKUpax, OeNKax, yrieBojax — U UX poJiu
B OKHW3HM 4elloBeKa. MarepuaibHOe €IMHCTBO OPraHUYecKHX U

HEOPraHWYECKUX COCTMHEHUN

2.7

Kpemuuii, ero ¢Qusuueckne U XUMHYECKHE CBOWMCTBA, IOIYYEHHE U
npuMmenenne. CoenuHeHus: KpeMHus B npupojae. Ooiume npeacTaBieHus: 0o
okcune kpemHusi(IV) wu  kpemHmeBor  kucimore. CuiMKarhl, WX
UCIONIb30BaHWE B OBITY, MEAWIIMHE, MPOMBIIIICHHOCTH. BaxHeime
CTPOUTENBHBIE  MaTepualbl: KepamMuKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eToH. [IpoGieMbl 0e30mMacHOTO HWCIMOJIB30BAHUS CTPOUTEIHHBIX

MaT€pHrajioB B HOBCGI[HGBHOﬁ KU3HU




2.8

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3lioB HEOPTaHUYECKUX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTHI, MPOBEJCHHE KadeCTBEHHBIX peaklHil Ha
XJIOPUJ-MOHBI ¥ HAONIOJCHHE TMPU3HAKOB WX TPOTEKAHMS; OIBITHI,
oTpaxamlue (QU3NYECKue U XHUMUYECKHME CBONCTBA TaJIOT€HOB M UX
COeMHEHUH (BO3MOXKHO HMCITOJIB30BaHUE BUCOMATEPHATIOB); 03HAKOMJIICHHE
¢ oOpa3namu XJ0puI0B (TAJIOTEHHUIOB); O3HAKOMJICHHE C 00pa3liaMu Cephl U
e€ coenMHEHWSIMH (BO3SMOXXKHO  HCIIOJIb30BAaHHE  BHJCOMATEPHAIIOB);
HaOmoieHne  mpouecca  oOyriauBaHUST — caxapa  IOA  JIEHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOM KHCIJIOTHI; W3YYEHHE XUMHYECKHUX CBOWCTB
pa30aBIeHHON CEpHOIl KHUCIIOTHI, MPOBEICHHE KAaueCTBEHHOHN peaklud Ha
cynbdar-uoH U HaOJIOJEHWE TMpHU3HAaKa €€ MPOTEKaHHs; O3HAKOMIJICHHE C
(hbU3MYECKMMH CBOWCTBaMHU a30Ta, ¢ochopa U UX COCAMHEHHH (BO3MOXKHO
UCIIOJB30BaHNE BHUAEOMATEPHATIOB), OOpa3laMu a30THBIX U (OochHOPHBIX
ynoOpeHuil; momyueHue, coorpaHue, pacro3HaBaHUE U U3YyUYEHUE CBOWCTB
aMMHaKa; MPOBE/JICHUE KaYeCTBCHHBIX PEAKIMi HA MOH aMMOHUS U (ocdar-
MOH ¥ W3yYyeHHE TPU3HAKOB MX TMPOTEKAHMS, B3aUMOJICHCTBUE
KOHLUEHTPUPOBAHHOM  A30THOW  KHCIOTBI €  MeAbl0  (BO3MOXKHO
MCIOJIb30BaHNE BHJIEOMATEPUANIOB); M3YUYCHHE MOJENel KPHUCTAJUIMYECKUX
peméTok anMasa, Tpadura, QyUIepeHa; O3HAKOMIIEHHE C IPOLECCOM
ancopOIMu  pacTBOPEHHBIX  BEIIECTB  AKTUBHPOBAaHHBIM  VIIEM U
YCTPOHCTBOM TIPOTHBOTA3a; TONy4YEeHHE, COOMpaHHe, pacro3HaBaHUE U
M3Y4YEeHHE CBOWCTB YTJIEKHUCIIOTO rasa; MPOBEACHHE KAaueCTBEHHBIX pPEaKiuil
Ha KapOOHAT- M CWIMKAT-HOHBI W W3YYCHHE INPU3HAKOB WX TPOTCKAHUS;
O3HAKOMJIGHHE C TPOIYKIMEH CHUIUKATHOW MPOMBIIIJICHHOCTH; pELICHHE
IKCIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMe «BakHeidmme HeMeTaIbl W WX

COCOAUHCHUA»

Meramisl 1 uX COCINMHCHUA

3.1

OO6m1ast XapaKTEPUCTHKA XUMAYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noiyioxkeHus B llepuoanueckoil cucreMe XMMUYECKUX 3ieMeHToB [[.U.
MenpeneeBa u cTpoeHust atomMoB. CTpoeHHWe MeTamioB. Meramindyeckas
CBA3b U METANIMYECKas KPUCTAIMYECKasl PelI€TKa. DIEKTPOXUMHUYECKUI

P HAPSKEHUN METAJUIOB

3.2

dusnueckrie M XUMHYECKHE CBOWCTBA MeTawioB. QOIme crroco0bl

MOJIYYCHH MCTAJIJIOB. Ilonsatue o KOppO3ruu MCTAJIJIOB, OCHOBHBLIC CITIOCOOBI




3.3

3.4

3alIUThI UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U

X IPUMCHCHUE B 6BITy " IPOMBIIIIJIICHHOCTHU

[lenouynsle MeTayIbl: MosoxkeHue B Ilepuoanueckoil cucreMe XUMHUYECKUX
sanementoB .M. MeHueneeBa; CTpO€HHE HMX AaTOMOB; HAaXOXICHHUE B
npupoae. Pusznyeckue U XUMHUYECKHE CBOMCTBA (HAa MpUMEpe HATPUS U
KaJ'II/ISI). OKCI/IIILI U TUAPOKCUIBI HATPHUA U KaJIWA. HpI/IMeHeHI/Ie MICJIOYHBIX

METAJJIOB M UX COCI[I/IHCHI/Iﬁ

[IlenoyHO3eMENbHBICE METAJUIBI MarHuil W KaJIbIUM: IIOJIOKEHHUE B
Ilepuonuueckorn cucreme xumuueckux dnemeHtoB J[.M. MeHnneneena;
CTPOCHUE HUX aTOMOB; HaXOKJECHUE B npupoae. PuU3ndeckue 1 XUMUYECKUE
CBOICTBAa MarHusi M Kajbllusa. BaHelnme cOoeIWHEHUS KalbIHsA (OKCHII,

TUAPOKCHI, cOJIn). JKECTKOCTH BOBI U CITOCOOKI €€ YCTpaHSHUS

3.5

3.6

AmomuHMi: nosokeHne B [lepuoanyeckon cCucTeMe XUMHUYECKUX AJIEMEHTOB
J.. MenpeneeBa; CTpOCHUE aTOMa; HaxOXKJIeHUE B npupojie. Puznyeckue u
XAMAYECKAE CBOWCTBA AaOMUHHSA. AMQOTEpHBIC CBOWCTBA OKCHAA U

THAPOKCHUIAa aJITOMUHUA

Kenezo: nonoxenne B Ilepuognueckoil cucreMe XMMHYECKUX HJIEMEHTOB
J.W. MenneneeBa; CTpOEHHUE aTOMa; Hax0XAeHUE B npupoje. Pusndyeckue u
XUMHYECKHEe CBOMCTBA xkene3a. OKcuabl, TUApOKcUasl u conu xenesa(ll) u

xenesza(lll), ux coctas, cCBOMCTBA U MTOTydCHUE

3.7

XUMUYECKUI HKCIIEPUMEHT: O3HaKOMJIEHHE C o00pas3lamMu MeTallIoB U
CIUIaBOB, X (PU3NYECKUMHU CBOWCTBAMU; M3YyUEHHUE PE3YyNbTaTOB KOPPO3HH
METa/UIOB (BO3MOKHO HCIOJIb30BAaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEU
B3aMMOJICHCTBUS OKCHJAa KaiubllUsi W HATPUS C BOJOM (BO3MOXKHO
WCTIOJIb30BaHNE BHCOMATEPHAIIOB); MCCIEIOBAHNE CBOMCTB KECTKON BOJBI;
mporecca TOpPEHUs Kelle3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); TPH3HAKOB MPOTCKAHHWS KAYCCTBCHHBIX pPEAKIMH Ha
WOHBI (MarHusl, Kajbllus, aaoMuHMS, IuHKa, kene3a(ll) m sxemesa(Ill),
veau(Il); nabGnrogenne M omucaHue NPOIECCOB OKpAIIMBAaHUS IUIAMEHU
MOHAMHM  HATpus, Kamusd ¢  Kalublusg (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHAJIOB); HCCIIEOBaHNE aM(OTEPHBIX CBONCTB THAPOKCHIA
ATIOMHUHHS U TUAPOKCUIA IIUHKA; PElIeHHE AKCIEPUMEHTAIbHBIX 3a/1ad o

TeMe «BaxHelme MeTajuIbl U UX COSTUHEHUS

XuMHS ¥ OKpYXKarolas cpena




4.1

4.2

Hosbie maTepuansl u TeXHOJIOTHH. BellecTBa u Marepualibl B OBCEIHEBHOM
JKW3HU YeJIOBeKa. XUMHUS U 3J]0pOBbhe. be3onacHoe ncnoib30BaHUE BEIIECTB
U XUMUYECKUX peaknuii B ObITy. [lepBas moMoIp Ipu XUMHYECKUX 03KOTax

" OTPABJICHUAX

OCHOBBI  DKOJIOTMYECKOM  I'PAMOTHOCTH. XHMHUYECKOE  3arps3HEHUE
okpyxatomen cpeapl [IJIK. Ponb XMMHUM B pELICHUH 3KOJIOTUYECKUX
npo6sem. [IpupoHbie HCTOUHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBIN ras,

HE(Th), MPOITYKTHI X MEPEPabOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUN OSKCIIEPUMEHT: H3y4eHHe OoOpa3loB MarepHaioB (CTEKJIO,

CIUIaBbl METAJUIOB, TIOJUMEPHBIE MAaTEPHAIIbI)




HHPOBEPSEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaAHMA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 ypOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

1

11

[IpencraBnenue:

0 TMO3HABAEMOCTU SIBJICHUI MPHUPOAbI, MOHUMaHHE OOBEKTUBHOMN
3HAYUMOCTH  OCHOB  XMMHYECKOW HayKM Kak  oOmactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOMICH KyIbTyphl U
MPAKTUYECKOUN AEATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOIO

O6H.I€CTB8.; MNOHUMAHHE MCCTa XUMHUH CPCIU JAPYIUX CCTCCTBCHHBIX

HayK

1.2

1.3

0 HAaY4YHBIX MCTOAAX IIO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX
U TCOPCTUUCCKHUX MECTOHAaX HCCIICAOBAHUA BCIICCTB U H3YUCHUA
XUMHNYECKUX peaKHHﬁ; YMCHHUEC HCIIOJIB30BaThb MOIACINW JIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npopeccHOHATHLHON MAEATENbHOCTH, CBS3aHHBIX C
XUMHEH U COBPCMCHHBIMU TCXHOJOTUSIMHU, OCHOBAHHBIMU Ha
JOCTIKEHUSIX XMMHUYECKOH HayKH, 4TO MO3BOJIUT O0YYarOLIUMCS
paccmarpuBaTh  XUMHIO  Kak  chepy  cBoed  Oynyuuei
poeCCUOHATILHON EATENIbHOCTH M CJeNlaTh OCO3HAHHBIN BBIOOD
XUMUU KakK MpOUIBLHOTO TMpeaMeTa MpU NEpexoje Ha yYpOBEHb

cpeqHero o0mero oopa3oBaHus

Bnagenne cucteMoil XMMHYECKMX 3HAHUN U YMCHHUEC TIPUMCHATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

Ba)KHEHIIINE XWMUYECKHE TOHATHS: XHMHYSCKHUHM B3JEMEHT, aToOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS
1 HEOJHOPOJIHASI CMECh, OTHOCUTENIbHbIE aTOMHAsI U MOJIEKYJIApHAast
MacChl, KOJTMYECTBO BEIECTBA, MOJIb, MOJISIPHAsT Macca, MOJISIPHBII
00BEM, OKCHJ, KUCIOTAa, OCHOBAHUE, COMb (CPEIHsIs), XUMHUECKAs

pCaKkuusd, peakKuu COCIUHCHUA, PCAKIHNU Pa3IOKCHUA, pCaKIHUU




3aMeIeHHUs], peakui oOMeHa, TerIoBoi APQEKT peakuu, FK30- U
SHJOTEPMHUYUECKHE PEAKIINHU, PACTBOP, MACCOBAst 1OJSI XUMUYECKOTO
JNIEMEHTa B COCJUHEHHMH, MaccoBas MO U IPOLEHTHAs
KOHIICHTpAIMs BELIECTBA B PACTBOPE, SAPO aTOMA, SJIEKTPOHHBIH
CION aTroMa, aToMHas OpOuTanb, PajUyC aTroMa, BaJEHTHOCTD,
CTENEHb OKHCIICHHUS, XUMHYECKasi CBsI3b, SIEKTPOOTPULIATEIIBHOCTD,
InoJjiApHast W HCHOJsIpHAasA KOBAJICHTHAsA CBA3b, HWOHHAsA CBA3b,
METaJUIM4ecKass CBSA3b, KpHCTAUIMYECKass peméTka (aTtomHasi,
WOHHAs, METAJUIMYeCKasl, MOJIEKYJIsIpHasi), MOH, KaTHOH, AaHHOH,
ANIEKTPOJIUT M HEDJIEKTPOJHT, SJIEKTPOIUTHYECKAsl JMCCOLMAIINS,
peakuMy HOHHOTO OOMEHa, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC
peaKIMy, OKHCIUTENb W  BOCCTAHOBUTENb, OKHCICHHE |
BOCCTAQHOBJICHHE,  OJIEKTPOJM3,  XHMHUYECKOE  PAaBHOBECHE,
oOpatuMble W HEOOpaTUMbIE PEAKLUUH, CKOPOCTh XHMHUYECKOU

peakuuu, katanmsarop, ITJIK, koppo3ust MeTauioB, CILIaBbI

2.2

2.3

OCHOBOIIOJIATalOIIMe 3aKOHbl XUMMHU: 3aKOH COXPAaHEHMsI Macchl,
nepuoandeckuil 3akoH [[.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

TCOpHUU XUMHH: ATOMHO-MOJICKYJISIpHAA TeOopus:, TCOpHUA

AIEKTPOJIUTUYECKON JUCCOIHAIIUT

Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIICH:

3.1

3.2

YMCHHUC TIPABUJIBHO HCIIOJB30BATh H3YUCHHBIC BCHICCTBA U
MaTepuabl (B TOM YHCI€ MUHEpalbHble yIOOpEeHHs, METaIbl U
CIUIaBbl, MPOAYKTHl MEpepabOTKH MPHUPOAHBIX HCTOYHHKOB
yIJIeBOA0po0oB  (yrisi, NpUPOAHOro ra3a, HedTu) B OBITY,
CEITbCKOM XO3SHCTBE, Ha MPOW3BOJICTBE M NMOHUMAaHHE 3HAYCHHS
KHUPOB, OEJIKOB, YIJIEBOJOB IJIi OpraHM3Ma 4eJOBEKa; yMEHHe
IMPOTHO3UPOBATH BJIUMAHHUE BCIICCTB U XUMHYCCKUX IMPOLECCCOB Ha

OpPTraHM3M Y€JIOBEKa U OKPYKAIOIIYIO MPUPOAHYIO CpELY

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHHUA CO 3HAHUSAMU APYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaIW4YMe ombplTa paboThl € PasiMYHBIMM ~ MCTOYHUKAMHU
nHpopMalMid TO XUMHUU (HaydHas ¥ Hay4YHO-TIOMYJsSpHas

JIUTEpaTypa, cIoBapy, CIPaBOYHUKHU, UHTEPHET-PECYPCHI)




YMCHHC 00BEKTUBHO OLCHHUBATH I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HMX

3.4 MpEeBpalICHUSIX M NPAKTUYECKOM MPUMEHEHHH U  yMEHUE
WCIOJIB30BATh €€ /IS pelIeHUsl yueOHO-TT03HABATEIbHBIX 3a7a4
Branenue ocHoBaMU NMOHSATUHHOTO amnmapara U CUMBOJIMYECKOTO

4 S3plKa XMMHMH ISl COCTaBieHUS (OpMYJIT HEOpPraHWYeCcKUX
BEIIECTB, YPAaBHEHUN  XMUMUYECKMX  pEAKLUHI;  OCHOBAMH
xumuyeckort HomeHkIaTypsl (IUPAC u TpuBuanbHOI)
YMeHue  OOBSCHATH  CBSI3b  TOJIOKCHHSI ~ DJIEMEHTa B
[leprognueckoif cUCTEME€ C YHCIOBBIMU XapaKTEPUCTHKAMU

c CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sipa,
olmiee YHUCIO DSIEKTPOHOB), pacHpeleleHHEeM 3JIEKTPOHOB IO
SHEPTeTUYECKUM YPOBHSIM aTOMOB IMEPBBIX TPEX MEPUOIOB, KAJIHs
U KaJbIus
[IpencraBienre O MEPUOJUYECKOW  3aBHCHUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (pagunyc aToMma,

6 ANEKTPOOTPHUIATEILHOCTD), MPOCTBIX M CIOKHBIX BEHIECTB OT
MOJIOKEHUs 3JeMeHTOB B llepumonnueckoil cucreme (B MallbIxX
Meprojax M TJIABHBIX MOJTPYIIAx) W SJIEKTPOHHOTO CTPOEHUS
aToMa

7 YMmenue knaccuuuupoBarh:

7.1 XAMHYECKHUE DIIEMEHTHI

7.2 HEOpraHUYECKHE BEIIECTBA

7.3 XUMHUUYECKHE PEAKIIUU

8 YMeHue onpenensrh:

81 BAJIGHTHOCTh M CTENEHb OKHUCIEHUS XHMHYECKUX 3JIEMEHTOB,

' 3apsij MOHA

8.9 BHJI XMMHUYECKOW CBSI3M M THUIN KPUCTAUTMYECKOW CTPYKTYpPHI B

- COEIMHEHUSIX

8.3 XapakTep Ccpeabl B BOAHBIX pAacTBOpax BelIECTB (KHCIOT,

' OCHOBaHUM)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBarh (GU3NUECKHE U XUMUYECKUE CBOMCTBRA:

9.1 MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOJ, Tpadur, ammas,




KpeMHUH, a3oT, ¢ocdop, cepa, XJop, HATPUIA, KAIWUH, MarHHMA,
KaJIBIIMH, aTFOMUHUH, JKeJe30)

CJIIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOpOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOAOPOJI, OKCHIIBI U THAPOKCHUJbI

MetamwioB [-1IA rpynn, amomunns, meau (1), muaka, sxenesza (I u

22 1), oxcuast yrinepona (I u IV), kpemuus (IV), azora u docdopa
(IITu V), cepwr (IV u VI), cepancrasi, cepHasi, a30TUCTas1, a30THAs,
docdopHas, yronpHas, KpeMHHUEBasE KUCIIOTa U X COJIH)
MPOTHO3UPOBATh M XapaKTEPU30BaTh CBOWCTBA BEUICCTB B

93 3aBHCUMOCTH OT MX COCTaBa M CTPOCHHS, IPUMEHEHUE BEIIECTB B

' 3aBHCUMOCTH OT MX CBOWMCTB, BO3MOXXHOCTh IPOTEKaHUS
XUMHYCCKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBUIX

10 YMeEHUE COCTaBJIATH MOJICKYJSIDHBIC W HOHHBIC ypaBHEHUS
peaKIuii, B TOM YHUCIIE:

10.1 peakIuii HFOHHOTO OOMeHa

10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil

103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYEHHBIX KIJIACCOB

' (TpyI) HEOpraHM4YEeCKHX BEIIECTB

10.4 MOATBEPIKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MEKIY HUMHU

11 VMeHHe BBIYHUCIATH (TIPOBOAUTH PACUETHI):

111 OTHOCHUTENIbHYI0 MOJIEKYJISIPHYI0O U MOJSIPHYIO MaccChl BEIIECTB,

' MaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTA B COCTMHEHUHN

11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM ra3oB

114 M0 YPaBHCHUSM XWMHUYCCKHX PEAKIWHA M HAXOIUTh KOJIUICCTBO

' BeleCcTBa, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB PEaKluu

12 Bnanenue (3HaHme OCHOB):

OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HaHWs (HAOIO/ICHHE,

191 W3MEpEHUe, OKCIEPUMEHT, MOJEIUPOBAHUE) TIPU HU3YUECHUU

' BEIIECTB M XUMHUYCCKHX SBJICHUH; YMeHHE CHOPMYIHUPOBATH
MpoOJIeMy | MPEATIOKUTD MYTH €€ pereHHs
12.2 6e30macHOil pabOThl ¢ XMMHYECKUMH BEIIECTBAMH, XUMHUYECKOU




MOCY/ION U JIaOopaTOPHBIM 000pyI0BaHUEM

12.3

13

131

mpaBWwIaMu  O€30MAaCHOTO  OOpamieHWsi ¢ BEIIECTBAMHU,
UCIOJIb3YEMBIMH B IIOBCETHEBHOM KM3HU, IPaBUJIaMH IIOBEICHUS
B LEMIX CcOEepeKeHUs 370POBbSI M OKPYKAIOWIEH MPUPOAHOM
cpeabl; NMOHMMaHUE Bpena (OMACHOCTH) BO3IECHCTBUS HA >KUBBIC
OpPraHU3MBbl ONPEICNEHHBIX BEUIECTB, CHOCOOOB YMEHBIICHHS H

IpCaAOTBPAIICHUA UX BPEAHOI'O BO3I[€I>1CTBHH

Hamuumne MPAKTUYCCKUX HaBBIKOB IIaHUPOBAHUA u

OCYHICCTBJICHHS CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

HU3YyUCHUC n OIINCaHHuC (bHSI/I‘leCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHHUE C (1)H31/I‘~IGCKI/IMI/I U XHMHYCCKHMMU SABJIICHUAMU,
OIIBIThI, WJJIFOCTPUPYIOIIUC IPU3HAKU HNPOTCKAHUA XUMHUYCCKUX

peakuuii

13.2

U3y4eHHe CII0CO00B pa3JieNIeHus cMecel

13.3

134

MOJy4YEHHE KHUCIOPOJa M H3YYEHHE €ro CBOMCTB; IOJy4EHHE
BOJIOPOJIa U U3YyYEHHE €ro CBOMCTB; MOJIY4YEHUE YIJIEKUCIIOro ras3a
U HU3y4YEHHE €ro CBOMCTB; IOJyu€HHUE aMMHUaKa U H3y4yeHHUE ero

CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEINEIEHHONM MaccoBOM JoJel

PacTBOPEHHOTO BEIIECTBA

13.5

13.6

13.7

IpPUMEHEHHEe  HWHAMKATOpOB  (TakMyca,  METHJIOpaHxa |
(denondranenHa) 1uist oNpeneaeHs XapakTepa Cpeibl B pacTBOPax

KHCJIOT U MIEI04YeH

WCCIIEZIOBAHUE M ONHMCAHUE CBOIMCTB HEOPraHMYECKHX BEILIECTB
pa3IMUYHBIX  KJIACCOB; M3yYCHHE B3aUMOJICHCTBHSI KHUCIOT C
MeTaJlIaMH, OKCUIaMHU METAIJIOB, PacTBOPUMBIMH u
HEPaCTBOPUMBIMHU OCHOBAHMSIMH, COJISIMU, MOJTydeHUE
HEpPacCTBOPUMBIX OCHOBAaHUMN; BBITECHEHHE OJIHOIO MeTajlia
JpYTUM W3 pacTBOpa COJM; HCCel0BaHHME aM(pOTEPHBIX CBOWCTB
TUIPOKCUIOB ATFOMUHUS U IUHKA

pelieHne SKCIEePUMEHTANbHBIX 3a7ady 1Mo TemaMm: «OCHOBHbIE
KJIACChl HEOPTaHWYECKUX COENMHEHUN»; «DIEeKTPOIUTHYECKAs

JUCCOLIM AU, «BaxHneiie HeMETalbl UM HX COCOUHCHUA,




«Baxxuelnme MeTayIbl U KX COCIUHEHUS))

13.8

14

XUMHYECKHE  JKCIEPUMEHTHI, WUIIOCTPUPYIONINE  PHU3HAKU
MPOTEKaHHs PEaKIUii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIHH
Ha TIPUCYTCTBYIONIME B BOJHBIX pACTBOpPaX HWOHBL XJIOPHU-,
Opomun-, woauwa-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIIUKAT-
AQHWOHBI, TUAPOKCUI-UOHBI, KATHOHBl AMMOHHUS, MAarHHSI, KAJIbIIUs,

aFOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+), HMHKA

YmMmenue:

141

MPEICTaBIATh PE3yAbTaThl JKCIIEPHUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeNbCTB, IpaMKOB M TAOIUIl U BBIABIATH SMIIMPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTAQHABJIMBAaTh  CBSI3M  MEXKAY  pPEIbHO  HAONIOaeMBIMH
XUMUYECKUMU SBJIICHUSAMU M IPOLECCAMH, MPOUCXOAAILIMMU B
Makpo- M MHKPOMHUpPE, OOBSICHATh NPUYUHBI MHOT000pa3us

BCIICCTB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 IlepBoHayaIbHbIE XUMUYECKUE TTOHATUS
11 Uucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: CMecei
19 ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX
' 251eMeHTOB. [IpocThIe U CI10XKHBIEC BENIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMMYECKHX 3JEMEHTOB.
' CreneHb OKUCIIEHUS
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAas aTOMHas Macca.
1.4 OtHocuTenbHasE MOJEKyJIsipHas Macca. MaccoBass J0Js XUMHYECKOIO
JJIEMEHTA B COCJUHEHUU
15 KomnuecTBo BemectBa. Mosb. Mossipaast Macca. MoJsspHBIiE 00bEM ra3oB.
' B3anMocBsA3p KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 @u3nyecKue U XUMUYECKHE SIBJICHU. XMMHAUYECKAsl peakius U €€ IpU3HaKU.
' 3aKOH COXpPaHEHMS MACCHI BEIECTB. XMMHUYECKHE YPaBHEHHUS
5 Ilepnonnueckuit 3axkoH U Ilepuoanueckas cucTeMa XUMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHrne aToMOB
[Iepnonnueckuit 3akoH. Ilepuoguyeckas cucTeEMa XMMHYECKUX JJIEMEHTOB
2.1 .M. Menneneesa. Ilepuoasl u rpynnsl. QU3NYECKUl CMBICI MTOPSIAKOBOTO
HOMEpPa, HOMEPOB NEPHUOJIA U TPYIIIBI JIEMEHTA
Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3oTonsl. DnekTponsl. CTpoeHue
2.2 ANEKTPOHHBIX 00004eK aToMOB NepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
[Tepuonnueckont cucremsl [[.U. Menaeneena
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IIEPBBIX
TpEX MIEPHOJIOB, KaJIns, KaJIBLIMS (paguyca aTOMOB,
2.3 3JIEKTPOOTPHUIIATEILHOCTH, METAJUIMYECKUX U HEMETAIJIMUECKUX CBOMCTB) U
UX COCJUHEHWH B COOTBETCTBHM C TIOJIO)KEHHEM  DJJIEMEHTOB B
Ilepuonnueckoii cUCTEME U CTPOCHUEM X aTOMOB
3 CrpoeHue BemiecTBa
3.1 Xumuueckass cBs3b. KoBajeHTHass (mossipHass M HEMOJSPHAast) CBS3b.




3.2

4.1

4.2

3JICKTpOOTpI/IL[aTCJIBHO CTb XUMHUYCCKHUX 9JICMCHTOB. Hounnas CBA3b.

Merannndeckas CBI3b

Tunbel KpucTamIMueckux pemérok (aroMHas, HOHHAs, MeTauInYecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUIA

XHUMHYECKOH CBI3U

Baxwneiiye npencraBuTeNM HEOPraHMYECKHX BellecTB. Hemeraiuibl U ux

COCIUHECHUA. Meramisl 1 uX COCAUMHECHUA

Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHHMYECKUX COCIWHEHHA: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yrolye; OCHOBaHHN (IIEIOYM W HEPACTBOPUMBIC OCHOBAHMS);
KHCIOT (KUCIIOpOJCcOoAepkKalie © OeCKUCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX )

dusznyeckue M XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a3ota, hocdopa, yriepoaa, KpeMHUS

4.3

du3nuecknue U XUMHYCCKHE CBOMCTBA MMPOCThIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu, Kajlaus, Maraus u KajJablusi, AJIFOMHHUA, JKCJIC3Aa.

DNEKTPOXUMHUYECKUN Psiji HAlIPsHDKEHUH METallJIoB

4.4

4.5

®Ou3nyeckue W XUMHYECKHE CBOMCTBA  BOJAOPOJHBIX  COCIMHEHHM
HEMETAIIJIOB: XJIOPOBOJOPO/Ia, CEPOBOIOPOIa, aMMHUAKa

dusnyeckue 1 XMMUYECKHE CBOMCTBA OKCHI0B HemeTauioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, I1V), xpemuus(IV).

[Tonyyenue OKCHI0B HEMETAILIOB

4.6

4.7

4.8

Xumnueckue coiictBa okcuioB: MetauioB IA—IIIA rpymm, nuunka, meau(Il) u

xenesa(ll, III). [Tony4yenre okcUI0B METAIIOB

XUMHUYECKHEe CBOMCTBA OCHOBAaHMM M aM(OTEpHBIX TUIPOKCHAOB (Ha
puMepe TUJIPOKCHUIOB alFOMHUHUS, *Kele3a, uHKa). [lonydeHnne ocHOBaHMMA

1 aM(OTepHBIX THIPOKCUIOB

OO6ume XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOIHOM,
CEpOBOJIOPOAHON, CEPHUCTON, CEpHOM, a30THOM, (HochopHOM, KPEeMHUEBOM,
yroiabHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CepHOW U

a30THOM Kucnot. [lonydenue kucmor

4.9

OO6mume XuMHUIECKHEe CBOMCTBA cpeHux coiied. [lomydenue comneit

4.10

HOHY‘-ICHI/IG, CO6I/IpaHI/Ie, pacrmo3HaBaHUC BOAOpOJa, KHCJIOpOJda, aMMHAKa,




YTIIEKHCIIOTO ra3a B 1abopaTopuu

411

4.12

[Tonyyenne ammmuaka, CEpHOM M A30THOM KHCIOT B IPOMBILLICHHOCTH.

OO6mmue crmocoOb! MOTYyYEHUS METAJLIOB

I'eneTnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Knaccugukanus XuMUYEeCKUX peaKIyii M0 pa3InYHbIM MPU3HAKAM: 110 YHUCITY
U COCTaBYy YYAacTBYIOLIUX B PEAKIMU BEILIECTB, IO TEIIOBOMY 3 (eKTy, Mo

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUYECKUX YJIEMCHTOB

5.2

5.3

5.4

TernoBoil >PPeKT XUMHUYECKOH peaklnnu, TePMOXUMHYECKUE ypPaBHEHUS.

OK30- 1 OQHIAOTCPMHUUCCKUC PCAKIINH. TepMOXI/IMI/I‘ICCKI/Ie YpaBHCHUA

OKHCIUTENTBHOBOCCTAHOBUTEIIBHBIE peaxkuuu. Oxucnurenu U
BoccTaHoBUTENU. [Ipoliecchl OKMCIEHUS U BOCCTAHOBJICHUS. DJIEKTPOHHBIN
0ajaHC OKHCIUTEIbHOBOCCTAHOBUTEIIHONW PEaKLIUU

Teopuss  snekrponuTuueckoil  auccoumanuu.  KaTHOHBI,  QHUOHBI.

9J'IeKTp0J'II/ITLI H HCOJICKTPOJINTHI. CuibHbIE U cIa0bIe QJICKTPOJIUTEI. CreneHb

JUucconranmmn

5.5

6.1

6.2

6.3

Peaxiiun nonHoro ooMeHa. Y caoBusi MPOTEKaHUS PEAKIIMA HOHHOTO OOMEHa,

IIOJIHBIE U COKPALLEHHBIE HOHHBIE YPABHEHUSI pEaKLui
XUMUS U OKpy’Karolas cpeja

BemecrBa u marepuanbl B IIOBCEJHEBHOM >KM3HU 4elnoBeka. beszomacHoe
HCIOJIb30BaHNE BEIIECTB U XUMHUYECKHUX DPEaKIU B JabOpaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

XUMHUYEeCcKoe 3arps3HEHHE OKpyXaromied cpenbl (KUCIOTHBIE —JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3AyXa U BOJOEMOB), CIOCOOBI €ro MpeIoTBPAIICHHS
[IpenenpHas momyctumasi koHueHntparus BemiecTB (II1K). Pons xumum B
pEeIIeHUU HKOJOTHYECKUX Tpo0ieM. YCHIIeHHe MapHUKOBOro 3ddekra,

Pa3spymi€cHUC O30HOBOT'O CJI0A

[Ipumenenue cepsl, a3oTa, pochopa, yriaepoaa, KpeMHUS U UX COSIUHEHHI B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. IIpumenenue
METAJJIOB M CIUIaBOB (CTajib, YYTyH, AIOpaTIOMUHUI, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX coeAuHeHui. I[loHsTHE O KOppO3MM METaloB,

OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4

[IpupomHbIe UCTOYHUKH YTIIEBOJIOPOJOB (Yrojb, MPUPOIHBIA ra3, HEe(dTH),




MPOYKTHI UX MepepadboTku (OCH3UH), UX POJb B OBITY U MPOMBIIUICHHOCTH

HepBOHa‘-IaJ'IbeIG MTOHATHS 00 OPraHMYCCKUX BCIICCTBAX KaK O COCIUMHCHUAX

yriepoaa (MeTaH, OTaH, OJTWJICH, alCTHUJICH, 3TaHOJ, TJIHMLOCPHUH, YKCYCHas

0> kuciora). [loHsTHE O OWOJIOTMYECKW BAKHBIX BEIIECTBAX: JXHpaxX, OEJKax,
YIJI€BO/IaX — M UX POJIU B KHM3HU YEJIOBEKa
7 Pacuérsr:
7.1 1o hopMynaMm XUMHYECKHX COCAMHEHUI
7.2 Macchl (MaccoBOi) JJ0JIM PaCTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 10 XUMHUYICCKUM YPABHCHHSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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