e

MHHHCTEPCTBO NPOCBEIEHUSI POCCUIICKOII DENEPALIMK
Munucreperso npocsemenun Pecnybanku bawkoprocray
MKY OTIEJ OBPA3OBAHMSI MP VYAJIMHCKMI PAHOH pB
MBOY COLMI umenn repos Coserckoro Corosa Cymnaratyiiuna Kaeaara

Fymypsakosuua c.Umanrynoso mynuumnaasuoro paiona Yuaaunckuii

paiion
PACCMOTPEHO COI''TACOBAHO
Pykosogutens 1IIMO 3amectuTens _unpex*rop" 1
t}?hlﬂj . no YBP H
Huramarysnua P.P, Gesf &
Cioue e o 7

[Homep npuxasa] ot «29» °
asrycra 2025r.

PABOYASI IPOIPAMMA
(ID 9362282)

yuebnoro npeamera «Xumus. Basoswlil yposens»

as oOyyaromuxcs 8 — 9 knaccos

Hmanryaoso 2025



HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIETO OOpa30BaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOT'O oO1ero oOpazoBaHus,
npeacraBieHabx B ®I'OC OO0, a takxke Ha OCHOBe (emepanbHON paboueit
MpPOTrpamMMBbl BOCITUTAHUSA W C y4E€TOM KOHIIEHIIMU TMPEMOJaBaHUsS y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumMuu Aa€T MPEACTABICHHUE O ILIENAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIIMTAHHMS M PA3BUTHS OOYYaAIOIIUXCSA CPEACTBAMHU Y4E€OHOIrO
MpeAMeTa,  YCTAaHABIMBAET  00f3aTeIbHOE  NPEIMETHOE  COJAEpIKAHUE,
npeAycMaTpUBaeT pacIpeleeHue €ro Mo KiaccaM U CTPYKTYpPHPOBAHHUE IIO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YUYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Yy4e€OHOro Tpoliecca, BO3PACTHBIX
O0COOEHHOCTEN O00ydYaromuxcsi, OIpeAeasieT BO3MOXKHOCTH IIpenMera s
peanu3anuu TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOU 00pa3oBaTebHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHUIMA
K pe3yjbTaTaM OOY4YeHMs] XMMHUHM Ha YpPOBHE IeJied M3ydeHUs Mpeamera U
OCHOBHBIX BHUJOB Y4€OHO-ITO3HABATEIIbHON MAESITENBHOCTH OOyYaroulerocs Mo
OCBOEHUIO yUE€OHOI0 COJIepP KaHUA.

3HaHWE XWMUU CIY>KUT OCHOBOM [JIsi (hOPMHPOBAHUS MHPOBO33PECHHUS
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, DHEPTETHUCCKOM,
MUIIEBON U 9KOJOTUYECKON O€30acCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

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

BHOCHUT BKJIaJ] B ((OPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4Jarolmuxcsi, HABBIKOB HX CaAMOCTOSITCJIbHOW Y4YEOHOW JeSITeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHAILHOM S TEIBHOCTH;



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

croco0CcTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS! K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K TPUPOAE, 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/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOI HAYKM XMMUU Ha ONpEAEIEHHOM 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 XUMHUHU.

CrpyKkTypa cofepaHusi IporpaMMBbl 10 XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 MoaxojJa K €€ uzyueHuto. CopepxaHue CKIaabIBACTCA U3 CUCTEMBI
MOHATUM O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE W CHUCTEMBl MOHSATHUH O
XUMHUECKON peakuud. O0e 3TH CHCTEMBbl CTPYKTYPHO OpIraHU30BaHbl IO
OPUHLMIY ITOCJIEI0BAaTEIbHOIO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETHUYECKHUX
MPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHUS O CTPOEHUMU aTOMa U XUMUYECKOH CBS3H;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCI HA OCHOBE OSMIIMPUYECKU
MOJIyUEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEJOBATEIBHO OT
OJTHOTO  YpOBHA K JpyromMy, BbIIOJHSASA (GYHKOUM OOBSICHEHUS U
IPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPaKTHUYECKOIrO
NPUMEHEHUS U TIOJyYEeHHS U3y4aeMbIX BEIIECTB.

OcBoeHnne mporpaMMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABJICHUSI O XMMHUYECKOM COCTABIAIOIIENM HAYYHOW KApTUHBI MHUpPa B
JIOTUKE €€ CUCTEMHOU MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
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.



IIpy wu3yyeHMHM XUMHM HPOUCXOAUT (POPMHUPOBAHUE 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 XMMHMUYECKHX 3HAHUNW — BaKHEUIIUX (PaKTOB, MOHATUH, 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 YMEHUM M WX NPUMEHEHUWU B Y4eOHO-TIO3HABATEIbHON WU
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:

— (opMUpPOBaHUE HMHTEIUIEKTYalbHO pPAa3BUTOM JMYHOCTH, TOTOBOWM K
caM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHIATHIO PEIIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOydYeHHs Ha CHCTEeMAaTUYECKOE MPHOOIICHHE
00y4aromuxcsi K CaMOCTOSITEIbHON MMO3HABATEIBHON JEATEIbHOCTH, HAYIHBIM
METOJaM MO3HaHMs, (POPMHUPYIOIIMM MOTHUBALUIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

—  o0ecrieyeHHME  YCJIOBMiH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
OOy4JarolmMMHUCSL ~ OMbITa  PAa3HOOOpPA3HON  AESITENHbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIFOUEBHIX KOMIIETCHIIMIA), MMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— (QopMupoBanue o0meH (QYHKIIMOHATIBHON M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJE€ YMEHHH OOBSICHATh W OIICHWBATH SIBIICHUS
OKpY>KaroIlIer0 MHpa, UCTIONIB3Ys 3HAHUSA M OIBIT, MOJTYYCHHBIE TTPH HU3yUYECHUHU
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 W TPYIOBOM JAESITEIIBHOCTH B LEISAX
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 TpoQwis ¥  HampaBICHHOCTU
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
BemiecTB. [loHsiTe 0 MeToaX MO3HAHUS B XMMHUU. YHUCTHIE BEILIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BelIeCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumunyeckas (popmyna. BajaeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OTtHocuTeNnbHasE MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHECHHH.

KomuuectBo BemectBa. Monb. Monsippas  Macca.  BzanmocBsa3b
KOJINYECTBa, MAacChl M YHUCIa CTPYKTYPHBIX €IUHUIl BeliecTBa. Pacu€rel 1o
dbopmysiaM XUMUYECKUX COCTUHEHUM.

Ou3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanust XuMmmdeckux peakiui (CoeIMHEHUs, pPa3IoKEHUsI, 3aMEILICHHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHMYECKOW TMOCY/I0H, MpaBujiaMu paboThl B JIa0OpaTOpHUH
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB O0Opa3llOB HEOPTraHWYECKHUX  BEIECTB,
HaOmoieHne pusznueckux (MJIaBJICeHUE BOCKA, TAsSHUE JIbJla, paCTUPAHUE caxapa
B CTYIIKE, KMIIEHUE W KOHJEHCAlMs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBUE MeJa C KHUCIOTOM)
SBJICHUN, HAOJIOJACHUE W OINUCAHWE IPU3HAKOB IPOTEKAHUS XUMHUUYECKUX
peakiuii (pasokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJIEUCTBUE
xenes3a ¢ pactBopom conu meau (1), mzyuenue criocoOoB pazeneHus: cMecei: ¢
MOMOINbID ~ MarHurta,  (GUIBTPOBAHWE,  BHIIAPUBAHWE,  JIUCTUJUISAIHS,
xpoMarorpadusi, MpPOBEACHHE OYUCTKA IOBAPEHHOW CONM, HAOJIOJEHUE U
OMKMCAaHWE PE3yJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHUS MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBDIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U IpocToe
BemiecTBO. HaxokneHue kuciopoga B Mpupoje, (pU3NYECKUe U XUMHUUYECKHE
cBorictBa (peakuuu ropenus). Okcupawl. [Ipumenenne kucinopoma. CrnocoOsl
MOJIyYeHHUs] KUCIOpoAa B JTA0OpaTOpUM W NPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuIOTpoIHass MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3pdPexT XuMHUYECKON peakliui, TEPMOXUMHYECKUE YPAaBHEHMUS,
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, ¢GU3MUECKMEe W XUMUYECKUE CBOWMCTBA, MPUMEHEHUE, CIOCOOBI
noxyyeHus. Kucnotsl u comnm.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckue CBOMCTBAa BOIbl. Boma kak pactBoputenb. PacTBOpEIL
HacelllleHHbIE U1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTh BEWIECTB B BOJIE.
MaccoBasi 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B MPHUPOJE U B KU3HU ueloBeka. KpyroBopor
BO/JIbI B IIpUPOJIC. 3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OUMCTKA MIPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeaunenunit. Oxcuanl. Knaccudukarms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHbIE) W
HecosieoOpazyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHnkiarypa ocHoBaHui. Ou3n4yecKkue 1 XMuMHUYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

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

Comu. Homenkinatrypa conedl. ®dusnueckue U XUMHUYECKHE CBOMCTBa
conen. [lomyuenue coiei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepuMenm:

KAUEeCTBEHHOE OIPEACIICHHE COJEpKaHUsl KHUCIOpoJa B  BO3JAYXE,
MOJIydeHue, coOupaHue, pacrno3HaBaHWE M H3YyYEHHWE CBOWCTB KHCJIOPOJA,
HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEUIECTB C  KHUCJIOPOJOM 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



Boopoa ¢ okcuaoM meau (1) (Bo3MOkKHO HCTIOIB30BaHKME BUIEOMATEPUATIOB),
HaOMoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOCHHOCTEM pacTBOPEHHUSI BEIIECTB C Pa3JIMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAECIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBUE BOABl C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3lloB
HEOPraHMYECKUX BEHIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOJICHHE W3MEHEHHUS
OKpAaCKA MWHJHUKATOPOB B pPACTBOpPaX KHUCIOT H IIEJIOYEH, HU3YyUYCHUE
B3aumojiericTBusl okcuga Menu (II) ¢ pacTBopom cepHOM KHUCIOTHI, KUCIOT C
METaJUIAMU, PEAKLIMN HEUTPAIU3ALUU, [TI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JPYyrMM HW3 PacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33Ja4 MO TeMe «BaXHEWIne KIacChl HEOPTaHUYECKUX
COEIMHEHUI.

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

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHUYECKUX dJeMEHTOB. [loHsiTHE O
IpyIax CXOJHBIX SJEMEHTOB (IIEJOYHbIE W MIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUBI U TUAPOKCHUIBL.

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Teppoanyeckoit cucrembl xumuueckux d3yemeHToB J[. WM. Menneneena.
[Tepuonsl u rpynnbl. DU3HMYECKUN CMBICH TOPSAKOBOTO HOMEpPA, HOMEPOB
IIEpUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue IeKTPOHHBIX 000J0Y€K aTOMOB MEPBhIX 20 XUMUUECKUX 3JIEMEHTOB
ITepunognueckoint cucremsl 1. 1. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPyNHIiaM U NEPUOIAM.

3nauenne Ilepuomnueckoro 3akoHa u Ilepuoanmdeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTHUS Hayku U npaktuku. [. . Mennenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TossipHasi M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAs CBS3b.

Crenenb  okucineHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 0Opa3IOB BEIIECTB METAJJIOB U HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUIA [IMHKA C pacTBOPAMM KHUCJIOT M IIEJIOYEH, NPOBEICHHUE 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 HCIOJIb30BaHUE 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(ukanus, NEPUOJUYHOCTbD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@uznuka: Marepus, aroM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWUJ,
U30TOMNBI, PaJAMOAKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUM 3apsj, BELIECTBO,
TENO, 00BEM, arperarHoe COCTOSTHHE BEIIECTBa, 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

BemecTBo M XUMHUYeCKas peaKkuus

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMUYECKUX BJIEMEHTOB NEPBBIX TPEX NEPUOMAOB, Kalvs, KalbLHUs U UX
COCIMHEHUI B COOTBETCTBHUM C MOJIOKEHUEM 3JIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

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

Knaccudukanus v HOMEHKJIATypa  HEOPraHMYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JU4YHBIM KJlaccam
HEOPraHWYECKUX COCIMHEHHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKHX peakluid MO Pa3jIuvHbIM Mpu3HaKaMm (10
YHUCIIy ¥ COCTaBY yYacTBYIOIIMX B PEAKLMM BEILECTB, [0 TEMIOBOMY 3(PQeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIOTEPMHUYECKHUE
pEeaKLMH, TEPMOXUMHUYECKHE YPABHEHUS.



[Tonsitue o ckopocTH XUMUYECKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XUMHUYECKMX peakuusx. [loHATHE O TOMOTreHHBIX U
reTeporeHHbix peakuusx. [lonarune o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHUYECKOW pEaKkUuu U
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE ~ PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust ~ 3JIEKTPOIUTHYECKON  TUCCOUMALMHU.  DJNEKTPOJHUTBI U
HE3NEKTpOoIuThl. KaThoHbI, aHMOHBI. MexXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMU BUJAMHU XUMHUYECKOU CBsi3U. CteneHpb nuccounanuu. CUIbHBIE U
ci1a0ble 3JIEKTPOJIMTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHMS PEAKIUd HOHHOTO
oOMEHa, TIOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWM M COJIEl B CBETE MPEACTABICHUN 00 3JIEKTPOJIUTHUECKON
nucconuanyu. KauectBeHHble peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xmopuga HaTpusl), UCCIEAOBAHME 3aBUCHMOCTH CKOPOCTH XHMHYECKOM
peakuMy  OT  BO3JCWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLMAIMU KHUCIOT,
1iesouel U cojeil (BO3MOKHO MCIOJIb30BaHUE BUEO MAaTEPUAJIOB), IPOBEICHHUE
OTIBITOB, WJUTFOCTPUPYIONIUX MPU3HAKA MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa
(oOpazoBanue ocajaka, BbIJIEJIEHHE Tra3a, O0Opa30BaHHE BOMbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakuuu pa3JIokKEeHuUs, COCTMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BELIECTB C IMOMOIIbID KAaYECTBEHHBIX PEAKIUA 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.



O6mass  xapaktepuctuka oaneMeHToB  VIA-rpynmnbl.  OcoGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTepHbIE cTereHn okucieHus. CTpoeHue u pu3nyeckue
CBOMCTBa NPOCTBIX BELIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPOIHBIE
MoaU(UKAIIK KUCIOPOAa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPO,
cTpoeHue, (u3MYeckue U XHUMHYecKue cBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENId KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKue W
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTEN Kiacca KHUCIOT H
cnenuduueckne). XUMUYECKUE PEaKLUH, JIEKAIUE B OCHOBE MPOMBILIUICHHOTO
crnoco0a moiy4yeHus: cepHoil KucioThl. Ilpumenenne cepHoit kuciotel. Conu
CEepHOM KHUCJIOTHI, KAUECTBEHHAsl peakius Ha cyibpar-uoH. HaxoxaeHnue cepbl
U €€ COCOUHEHUN B NPUpPOAE. XUMUYECKOE 3arps3HEHUE OKPYXKAIOLIEH CPEelbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE A0, 3arps3HEHHE BO3/yXa U BOJAOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

OO0mas xapakTepucTuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCICHMsS. A30T, pacnpocTpaHEHUE B
npupoje, pusnueckue U XuMuueckue cpoiictsa. KpyroBopot azora B npupo/e.
AmMMuak, ero pu3nvecKre 1 XUMUIECKHE CBOWMCTBA, MOJyYeHNE U IPUMEHEHHE.
Comu aMMoHMS, WX (U3MYECKHME W XUMHYECKHE CBOWCTBA, IPHUMEHEHHE.
KauectBeHHast peakiusi Ha UOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MOIy4YeHuE,
du3nueckue W XUMUYECKHE CBOMCTBa (0OIME Kak MpeacTaBUTENs Kiacca
KUCJIOT M crnenuduyeckue). Mcnonb3oBaHuEe HUTPATOB U COJIEM aMMOHHS B
KauecTBe MUHEPAIbHBIX YJI0OpeHUi. XUMUYECKOE 3arpsA3HEHUE OKpYyKaroulen
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHbBIE JT0XKIH, 3arpsI3HEHNE BO3yXa, MOYBBI
u BogoémoB). Docdop, amtorpornnbie Moaudukauu dochopa, Guznueckue u
xumudeckue cBoiictBa. Oxcun docdhopa (V) u  docdhopHas KuCIOTa,
dbu3nYecKkre U XMMHUYECKUEe CBOMCTRA, nonyueHue. McnonszoBanue pocdarton B
KaueCTBE MHUHEPATbHBIX YI0OpEHUH.

OO6mrass  xapaktepuctuka odnemMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHBIC CTEMEHU OKHCIICHUS. YTIEPO, aUIOTPOITHBIE
MoaudUKaIMK, PacCHpOCTPaHEHUE B MPHUPOJE, (PU3NYECKHE W XUMHYECCKUE
cBoricTBa. Ancop6uusa. Kpyropopot yriepona B mpupoje. OKcuasl yriepoaa,
uX (QU3NYeCKHe W XUMUYCCKHE CBOWCTBA, ACHCTBHE Ha >KMBBIC OPTaHHU3MBI,
MOJIy4Y€HUE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIeMbl, CBI3aHHbBIE C OKCHUAOM
yraepona (IV), runore3a rno0ambHOTO TOTEIUICHUS KJIMMATa, MAapHUKOBBIN
addext. YronpHas KuciaoTa U €€ COolM, UX (PU3MYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YyeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
HoHbI. Vcmonp3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO3SIIMCTBE.



[lepBoHavyasibHbIe TIOHATHS OO0 OpPraHMYECKUX BEIHIeCTBaX Kak o
COCIMHEHUSIX Yriiepojaa (MeTaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIULEPHH,
yKcycHass kucnora). IIpupogHble HCTOYHUKHA  yIJIEBOJOPOJOB  (YroJib,
MIPUPOIHBIN Ta3, HEPTh), MPOIYKTH UX TepepaboTku (OEH3UH), UX POJIb B OBITY
U NpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrMYEeCcKH BaXKHBIX BEIIECTBAX: JKUPAaX,
Oesikax, yrieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepualibHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUMN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, IMOIYYCHHE U
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue npenctaBieHus 00
okcuje kpemuus (IV) u kpemuueBoii kuciore. CHUIMKaThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIICHHOCTH. BaxkHele cTponTebHbIe MaTepUalbl: KEPAMHKA,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobiemMbl 0€30MacHOTO UCTIOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3yuyeHHE 00pa3lloB HEOPraHMYECKUX BEILIECTB, CBOWCTB COJISIHOM
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOI0/IeHUE
MIPU3HAKOB MX MPOTEKAHUS, OMbBITHI, OTPAKAIOIUE (PU3NUECKUE U XUMUYECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHH (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3naMu XJIOPUIOB (TajJOTeHUIIOB),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COeINWHEHUSMU (BO3MOXKHO
WCIIOJBb30BaHUE BHUJCOMATEpPUAIOB), HAONIOJEHUE TMpolecca OOYIIIMBaHUS
caxapa NOJ JCUCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBIEHHONW CEpHOW  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakluuu Ha CcynbpaT-uoH © HAOMIOJIeHUE TMpu3HaKa e€
IPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMU CBOMCTBaMHU a30Ta, (ochopa u ux
COEIMHEHHI (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHAIOB), 0Opa3LamMu
a30THBIX U PoCcHOpPHBIX yIOOpEeHUH, MojiydyeHue, coOupanue, pacro3HaBaHUe U
U3YUYEHHUE CBOICTB aMMHUaKa, MPOBEJACHUE KAYECTBEHHBIX pEaKluid Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB UX TMPOTEKAHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MENIbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJENEeH KPUCTALIUYECKUX
pemi€ToK anMmasa, rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOLIECCOM
aZcOpOIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHUBOTAa3a, TOJy4YCHHE, COOMpaHUE, pPAcClo3HABAHME W H3YyYEHUE CBOMCTB
YIJEKUCIIOTO Tas3a, MPOBEIACHUE KAYECTBEHHBIX peakuuid Ha KapOOHaT U
CUJIMKAT-MOHBl U M3yYCHHE NPU3HAKOB HX MPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIIMENH CHJIMKATHOW MPOMBIIIJIEHHOCTH, PElIeHHe 3KCIePUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenre HEMETAIUTbl U UX COCTUHEHUSD.



MeTaJsibl 1 X COeIMHEHUS

OOmast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METAUIOB Ha
OCHOBAHUHU UX NOJIokeHUs B [lepronnueckoi cucteMe XUMHUYECKUX SJIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHe MeTallioB. MeTayindeckast
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKHUIN Psif
HaIpsDKEHU MeTauioB. PU3MYECKHE M XHMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue crnocoOpl ToNMyyeHus: MeTauioB. [loHSATHE O KOpPPO3UM METaJUIOB,
OCHOBHBIE CIOCOOBI 3amUTBl HMX OT Koppo3uu. CmnaBel (CTalb, YYTYH,
TIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[llenounsle  meTaiuipl: IOJOXKEeHHWE B llepuomnueckon  cucreme
xuMuueckux anemeHToB . . MenzaeneeBa, cTpoeHHe X aTOMOB, HAX0XKICHUE
B mpupoje. Pu3nyeckue M XUMHUYECKHE CBOICTBA (HAa TpUMEpEe HATpUs U
Kanusi). OKCuabl M THUAPOKCUIBI HATpUsl U Kanusa. [IpuMeHeHHe MIeTOYHbIX
METAJIJIOB U UX COCITMHEHUMN.

[I{enoyHO3eMENbHBIE METAJUIBI MAarHuid W KaJblUW: TIOJIOKEHUE B
[lepuonnueckoir cucreme xumudeckux odiaemeHTtoB JI. M. Menneneesa,
CTPOCHHE MX aTOMOB, HaXxOXxjcHUE B mpupoje. dusnyeckue M XUMHUYECKUE
CBOMCTBAa MarHus W Kajbliusa. BakHeWInne coeauHEHUs Kadblusa (OKCHI,
TUAPOKCU]I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuoanueckoil cucteMe XUMUYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAXOXKICHUE B IPUPOJE.
duznveckue W XHUMHYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS.

Keneso: nomoxenue B [leproanueckor CUCTEME XUMUYECKUX JJIIEMEHTOB
J. 1. MenzneneeBa, CTpOCHHE aToMa, HaAXOXKJIECHUE B npupoje. Pusnyeckue u
XUMUYECKUEe cBoicTBa xene3a. OKcuabl, TMApoKcuabl U comu kenesa (II) u
xenesa (III), ux cocra, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O0Opa3laMud METaUIOB M CIUIaBOB, WX (U3HUYECKUMHU
CBOWMCTBaAaMHU, HW3YyYECHHE PE3yJbTATOB KOPPO3UHU METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KalblUg U HATpPUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB),
HCCIIEIOBAHNE CBOMCTB JKECTKOW BOJBI, ITPOLIECCA TOPEHUS JKelle3a B KUCIOPOIE
(BO3BMOKHO HCIIOJB30BaHWE BHUACOMATEPHUAIOB), IPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIUM Ha MOHBI: MarHUsl, KaJbIIHs, A TFOMUHUS, IIUHKA, Keje3a
(II) u xeneza (III), menu (II), HaOmOAEHME W ONHUCAHHUE MPOLIECCOB
OKpallluBaHUsl IUIAMEHUM HWOHAMHM HATpHs, Kajdusd M KalblUs (BO3MOXKHO
WCIIOJIb30BaHUE BUIECOMATEPUATIOB), HCCIENOBaHHE aM(OTEPHBIX CBOHCTB



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

XuMus 4 OKpy:Kaomas cpeaa

BemecTBa n Marepranbsl B TOBCEIHEBHOM JKM3HU 4elOBeKa. be3zomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKpYKaroUIel cpenbl (IpeneabHas 10mycTuMas
KoHIleHTpausi BemectB, panee — [I[JIK). Pomp xumum B pernieHuun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmuoie cea3u

Peanu3anus MeXnpeaIMETHBIX CBS3€W NMPU M3YYEHUM XMMHMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUME KaK OOIIMX €CTECTBEHHO-HAayYHbIX
NOHATUM, TaK W TOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHATHS: HAyYHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(uKaluus, MNEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHUE, MOJEIb, SBICHUE, NMAapHUKOBBIN
3 deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAJIMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
HOJYIPOBOJHUKHU, JTUAIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHo€  COCTOSIHME  BEIECTBAa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUECKasi pelETKa, CIUIaBbl, (PU3UYECKHE BEJIUYUHBI, €IUHULIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocuntes, npixanue, duocdepa, IKOCUCTEMA, MUHEPAIIbHbBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOXJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

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 JYXOBHO-HPABCTBEHHBIMH I1IEHHOCTSIMU,
IMPUHATHIMUA B OOIIECTBE MpaBWJIaMH MU HOPMaMH IMOBEJCHHUS M CIIOCOOCTBYIOT
mpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyJarOIITUXCS.

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

1) naTpHOTHYECKOT0 BOCIIUTAHHUS

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
HWCTOPUYECKOMY U HAy4YHOMY HACJIEJIUI0, TIOHUMAHUS 3HAYEHUS XUMHUYECKOU
HayKH{ B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM
uHpopManmelt O TEepeAOBBIX JOCTHDKCHHUSX M OTKPBITUAX MHPOBON H
OTCYCCTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUSI O COIMAJIBHBIX HOpPMaxX M MpPaBUIAX MEKIUYHOCTHBIX
OTHOIIEHWM B  KOJJIGKTUBE, KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, yueOHOMCCIENOBATEIbLCKONM, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTH K PA3HOOOPa3HOW COBMECTHOM JIEATEIIbHOCTH
MIPY BBIMOJHEHUH YUYE€OHBIX, TO3HABATEIbHBIX 3a/1a4, BHITIOJHEHUN XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTpEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
JeATEeIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEICTBUU IMTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XMMHUECKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOINIME
OCHOBY JIJISI TOHUMAaHMS CYIIIHOCTH HAYYHOM KapTHHBI MUPA, MPEJICTABICHUS 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, HEOOXOAWMBbIC mJisi OOBSCHEHUs HaOMI0IaeMbIX IPOLIECCOB H
SBJICHUH, MO3HABATEIbHON, MH()OPMAIIMOHHOW U YUTATENbCKON KYJIbTYpHI, B
TOM YHUCJIE€ HAaBBIKOB CaMOCTOSITEIbHONM pabOThl € Y4YEOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JINTEPATYpOMl,  JTOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYYEHHIO 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, OTBETCTBEHHOI'O 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 XUMUYECKUMH BEILIECTBAMU B OBITY U PEAJIbHOU KHU3HU;

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 NMPEAMETHBIX 3HAHUM M0 XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUyAIbHOM  TPAEGKTOPUM MPOJOJDKEHHS 00pa3oBaHUA C  y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
MOTPeOHOCTEH, yCHemHol MNpodheCCUOHATILHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTbH AaJalTUPOBAaThCA 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
($uU3NYECKOMY U MCUXHUECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHMUS
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, CBI3aHHBIX C OKPYXKAloLIed MPUPOJHOW Cpenou, s
NOBBIIICHUS YPOBHS DJKOJIOTHUECKOW KYyJIbTYPhl, OCO3HAHMS TJI00AIBHOIO
XapakTepa HSKOJIOTMYECKUX MpoOJieM M MyTed WX PEIIeHHUs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM
B II03HABATEJIbHOW, KOMMYHUKAaTUBHOW M COLMAIBHOW IPAKTHUKE.



METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
(dopMupoBaHUsS MHPOBO33pPEHHs OOIICHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIUI, THUMNoTe3a, (akT, CHCTeMa, MPOIECC, AKCIEPUMEHT | ApYyTroe.),
KOTOpBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 H3TUX NPeIMeToB  (HOPMHUPOBATH
IIPEACTABICHHE O LEJOCTHOM HAy4YHOW KApTHHE MHUPA, U YHUBEPCAIbHBIC
yueOHbIe JeicTBHUsS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATHUBHBIC),
KOTOpBIE O0ecneurBaOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIHLHOMY
IUTAaHWPOBAHUIO U OCYIIECTBIICHUIO YUEOHOU AESITENbHOCTH.

ITo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA

Ba3oBble Jioruyeckue aeiicTBUS:

YMEHHS UCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TIPU OCBOCHUU
3HAaHUU: paCKphIBaTh CMBICI XUMUYECKUX TOHATUHN (BBIAEIATh UX XapaKTEpPHbIE
NpU3HAKHU, yCTaHABINBATh B3aMMOCBSI3b C IPYTMMH HOHATUSMU), UCTIOIb30BaTh
HOHATHUSA ISl OOBSICHEHUS OTAEIbHBIX (PaKTOB U SIBJICHU, BHIOMPATh OCHOBAHUS
U KpPUTEPUH [UIs1 KIACCU(PUKAIUKA XUMHUYECKHX BEIIECTB M XHUMHUYECKHX
peakiuii, ycTaHaBIUBaTh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXAYy OOBEKTaMu
U3yUYEHUs, CTPOUThH JIOTUYECKUE PAaCCYXKIEHUS (MHIYKTHBHbBIC, NEAYKTHUBHBIE,
[0 aHAJIOTHMH), 1€TIaTh BHIBOBI U 3aKIIOUCHMUS;

YMEHHE MPHUMEHATh B TpOIeccCe MO3HAHWS MOHATHS (TPEIMETHBIE WU
METanpeIMETHbIE), CUMBOJUYECKHE (3HAKOBBIE) MOJEIU, HCIOJb3yeMble B
XVUMHH, TPEoOpa3oBbIBATh IIUPOKO MPHUMEHSIEMBIE B XUMHH MOJICIbHBIC
NPEICTaBICHUS — XUMHUUECKUN 3HaK (CUMBOJ 3JIEMEHTA), XUMHUUEcKasi popmyia
U ypaBHEHUE XUMHYECKON peakluu — MpH PELIeHUH y4yeOHO-TI03HaBaTEJIbHbIX
3aja4, C y4€TOM OTUX MOJENBHBIX TMPEACTABICHUN  BBIABIATH 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 ucciaenoBarebcKkue 1eHCTBUA:

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

npuoOpeTeHNe OMbITa MO TUTAHWPOBAHWIO, OPTAHU3AIMHA W TPOBEACHUIO
YUEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM TpoIiecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IIEHUS



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

Pabora c unpopmanueii:

yYMEHHE BBIOMpPATh, aHAIU3UPOBATH M HMHTEPIPETUPOBATH WH(GOPMAIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLIEHUBATH
MPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HHPOPMAITHUIO;

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 HCIMOJIb30BAHMS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMANIbHYIO (OpPMY IpeACTaBICHUS
UHPOpMAIMU U WUIIOCTPUPOBATh peLIaeMble 3aJlaud HECJIOKHBIMH CXEMaMH,
auarpammamu, JpyrumMu popmamu rpauku 1 UX KOMOUHAIUSMU;

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 YHHBEpPCAIbHbIC y4eOHbIC 1CHCTBUS:

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

YMEHUS MPEACTAaBIATh IOJYYEHHBIE pEe3yJbTaThl IMO3HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX M IHMCbMEHHBIX TEKCTaxX; JenaTh MPE3eHTALHNI0
pEe3yNbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1abopaToOpHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEILECTB, Y4EOHOTO
MPOEKTA);

YMEHHsSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€ra OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHusi, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOPJMHALIMSI COBMECTHBIX JECHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KaueCTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryasiTuBHbBIE YHHBepCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

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



NeATEIIbHOCTh, BEIOMpaTh Hanbosee 3pdhekTUBHBIE CIIOCOOBI pellieHus] y4eOHBIX
Y T03HABATEJIbHBIX 3a/1a4, CAMOCTOSITEIBHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MIPEUIOKEHHBIM AJITOPUTM JCHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MTOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O PE3yJIbTaTa 3asiBJICHHOMN L€, YMEHHUE
UCIIOIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEAJIaracMbleé B YCIOBHUH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 005S3aTEIHHOTO

coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOUM (denepasbHONW pabouel MporpaMMoHu,
BBIJICJIIIOT: OCBOCHHBIC OO0YUYaIOIIUMUCS HAy4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI
NeUcTBUM, creuruduyeckue Uil TpeAMETHOM 001acTu «XUMHS», BUIBI
NEATEIBHOCTH 0 TMOJIy4YEHUIO HOBOTO 3HAHHWs, €ro HHTEPIPETALNH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIUsIX.

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 ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAas
U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHEHUH,
MOJISIDHBIH ~ 00BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHDh OKHUCIICHUS, XUMHYECKash PeaKkuus,
KJ1accu(UKaIus peakiuii: peakiiui COSANHEHUS, PEAKIIUU PA3I0KEHNUS,
peakuuu 3aMelIeHUs, PEeakUu OOMeHa, HK30- U DHIO0TEPMHUYECKHE
peaklmu, TeroBOM 3P(HEKT peaklnu, SApO aToMa, JIEKTPOHHBIN CIIOi
aToma, aToMHas oOpOuTanb, paAUyC aToMa, XHMHYECKas CBS3b,
NOJISIpHAsE U HEMOJSIpHAsh KOBAJICHTHAs CBS3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHHWOH, PAaCTBOpP, MaccOBas JOJisl BellecTBa (MpPOLEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATHUH U
MPUMEHSITh 3TH TOHATHUS MPU ONMMCAHUM BEIIECTB U X MPEBPAIICHUI;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (HOPMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

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



COCIMHEHUI MO (QopMyliaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTaHUUECKUX COCAMHEHUSX;

packpeiBath cMmbica llepuomnueckoro 3akona JI. U. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT UX NOJIOXKeHUs B [lepnonnueckoit cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

OMHCHIBATh M XapaKTepu3oBaTh TaOmmuHyio (Gopmy [lepmomnueckoit
CUCTEMbl XMMHUYECKHX DJIEMEHTOB: pa3iuvaTh TMOHITHUS «TJIaBHAs
noarpytma (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 3apsn sapa, OOIee 4YHuCio
AIEKTPOHOB U PACHpPEACICHUE UX MO SIEKTPOHHBIM CIIOSIM);
KJaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY YYaCTBYIOIIHUX B
peaKIuy BEIIEeCTB, N0 TEIIOBOMY 3P eKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  [pPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT UX
Ka4eCTBEHHOTO COCTaBa, BO3MOXHOCTH MIPOTEKAHUSI XHUMHYECKUX
PEBPALICHUN B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMeHTa Mo Qopmyse
COEIMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€ThI IO YPABHEHUIO XUMUYECKON PEAKIINH;

MPUMEHSITh OCHOBHBIE ONEpPAIMd MBICIUTEIBHON AESTEIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHCTeMaTH3aIuIo,
KJIacCU(UKAIMIO, BBISBIICHUE MPUYUHHO-CIICICTBEHHBIX CBS3EH — IS
W3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECKHX PEaKIHMi, €CTeCTBEHHO-
HAay4YHbIE  METOJAbl  TIO3HAHWUSA —  HAONIOJICHHWE, WU3MEPEHHE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

CIeNOBaTh MpaBWiIaM  IIOJIb30BAHUS XUMHUYECKOW TIOCYIOM H
Ja00paTOpHBIM 00OpPYJOBAaHUEM, a TakKe IpaBwiaM oOpalleHusl ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMHU 110 BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYEHUIO U COOMpaHUIO



K

ra3oo0pa3HbIX BeHIECTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  ONPENCIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pPacno3HAaBAHMIO PACTBOPOB IIEJIOYEH H KHUCIOT C IOMOIIBIO
UHIUKATOPOB (JaKkmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).

KOHIly oOyueHus B 9 kJjiacce MpeJMETHbIE Pe3yJbTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

PAcCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX ITOHATHNA: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWUOH, IPOCTOE BEILECTBO,
CJIO’)KHO€ BEILECTBO, BAJIECHTHOCTD, DJIEKTPOOTPULATEIBHOCT, CTEIIEHb
OKHCJICHMs, XUMHMUYECKas peakiusd, XUMHUYECKass CBA3b, TEIUIOBOU
3¢ (}exT peakuuH, MOJb, MOJSIPHBIA O0BEM, PAcTBOp, BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs TUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaliu3arop, XUMHUYECKOE paBHOBecHe, OOpaTHUMble U
HEOOpaTHMBbIe PEaKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMH,
OKHCIIUTENIb, BOCCTAHOBUTENIb, OKUCIEHHE U  BOCCTAHOBIICHHE,
ajutoTponus, amM(QOTEepPHOCTb, XHMHYECKass CBsA3b (KOBAJICHTHAas,
WOHHAs, MeETaJuIMuecKas), KpUCTaNIMYeCKass pelETKa, KOppO3Hs
METAJIOB, CIUIABbI, CKOPOCTh XHMMYECKOM pPEakluu, IPEAcIIbHO
nonyctumas konnentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWUMHYECKUX TOHITHU U
IIPUMEHSTH OTU MOHATHS IIPU ONUCAHUY BEIECTB U UX MPEBPALLICHUM;
HCIIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY IS COCTaBJIEHHS (popMmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONPENENIATh BAJCHTHOCTH M  CTEIEHb OKHUCICHUS XUMHYECKUX
AJIEMEHTOB B COEOUHEHHSX Pa3JIMYHOTO COCTaBa, IPUHAIJIEKHOCTH
BEILIECTB K OMNPEACIEHHOMY KJIAcCy COEIMHEHUW mo (dopmysam, BH]
XUMHUYECKON CBSI3U (KOBaJCHTHAs, MOHHAs, METaJUIMuecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps] MOHA 10 XUMUYecko (opmye,
XapakTep cpeapl B BOAHBIX PACTBOPAX HEOPIaHUYECKUX COCAMHEHMWM,
TUI KPUCTAJUIMYECKOU PEIIETKU KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAHHE: OIMCHIBATH W XapPaKTEPU30BATh
Tabnuunyto Gopmy [lepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «IWaBHas nmoArpynna (A-rpynmna)» u «mnoOodyHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIINE TEPUOMABI, COOTHOCUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJWYECKOM Tabiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOECHHMS AaTOMOB XUMHYECKUX



AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOIIee 4YHUCIO DJJIEKTPOHOB U
pacnpenesieHue WX MO JJICKTPOHHBIM CJIOSIM), OOBSICHATH OOLIUE
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, XUMUYECKHE PEAKIUU (IO YHCIIy U COCTaBY y4aCTBYIOIIHX B
peaKiuu BEUIECTB, MO TEIJIOBOMY 3P deKTy, M0 U3MEHEHHUIO CTEeTeHE!
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIAs OIMNUCAHUE
MpUMEpaM MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHM COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLINN;

COCTAaBIIATh YPABHEHHS DSJIECKTPOJUTUYECKOW JUCCOLMALMMU KHUCIOT,
HIeJIOYEd W COJIEH, TMOJIHBIE M COKpAIllEHHBbIE YpaBHEHHS peaKUul
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETHUUYECKON CBSI3M 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 MPEBpaAlIEHUN B Pa3IMUHBIX
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  TNpaBWJIa  TOJIb30BAHUS  XMMHYECKOM  TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH MO BBINOJIHEHUIO
Ja00pATOPHBIX XMMHUYECKUX OIBITOB IO TOJYYEHUIO M COOHMpaHUIO
ra3zo000pa3HbIX BEIIECTB (aMMHUaKa M YIJIIEKUCIIOrO ras3a);

MPOBOAUTh PEAKIMU, NOATBEPKAAIOlIMEe 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 PACTBOpPAX HEOPTraHUUECKUX BEIECTB;



e TIPUMCHSITh OCHOBHBIC OTCpPAlMU MBICIUTEIHHON JEATeTbHOCTH —
aHAIIM3 W CHHTE3, CpaBHEHHME, OO0OOIICHHE, CHCTEMaTU3alHIo,
BBISIBIICHHE TTPUYMHHO-CJICICTBEHHBIX CBS3CH — ISl M3yUYCHUS CBOWCTB
BEIIECTB W XWMHYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METOJIbI
NO3HAHMs — HAOIIOACHHUE, N3MEPEHHE, MOJICITUPOBAHKE, YKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

Ne

HaumenoBanue pa3aesioB u

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

IpakTnyeckue

DJIeKTpOHHbIe (LM (POBbIE)

n/n TeM MPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
MPAKTUYECKOU IEeSITETbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
12 BemrecTBa 1 XUMU4YECKHE 15 1 bubnunoreka LIOK
peakuuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopoa. [lonsitue 6 bu6nmorexa LIOK
00 okcugax https://m.edsoo.ru/7f41837c
99 Bogopon. Ilonsitue o 3 1 bubmuoreka [IOK
KHUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAHHUSIX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJIACChI 11 1 1 but6mmorexa [IOK
HEOPraHWYECKUX COEANHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Paznea 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE peakuuun

[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XAUMHYECKUX djemMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XHUMHYECKas CBS3b. Bu6morexa LIOK

32 OKHCIHTEIBHO- 8 https://m.eds00.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIC PEAKIIMH

Hroro mo paszery 15 ﬁfffgﬁfﬁgﬁﬁmmsn
PesepBHOE BpeMms 3 bubmorexa [JOK

https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne ni/m P Kourpoububie = IIpakTuyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoTshI padoThI
pecypcbl
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun
11 [ToBTOpEeHME U yriayOIeHHE 3HAHUN 5 1 bubnnoreka [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUAIIHS. 8 1 1 bubmmorexa [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
91 OO6m1ast xapakTepruCTUKa XUMUUYECKHIX 4 1 bubnmnorexa [JOK
' sneMenToB VIIA-rpymmnsl. ['anorens https://m.eds00.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa LTOK
' PYIIIBL -ep https://m.edso0o.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKHIX
2.3 aneMeHToB VA-rpymisl. A3ot, pochop u 7 1 bubnmorexa LOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
UX COCTUHEHUS
24 OO1m1ast XxapaKTepUCTHKA XUMUYECKHX 8 1 2 bu6muoreka [JOK
' aneMmeHToB [VA-rpynnsl. Yriaepoa u https://m.edso0o.ru/7f41a636



https://m.edsoo.ru/7f41a636
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KPEMHUN U UX COCTUHEHUS

Uroro mo pazneny 25
Pa3znea 3. Merajliibl M UX CO€THHEHHUS
bubnunoreka LIOK
A 7! 4
3 Obume cBolicTBa METAILIOR https://m.eds00.ru/7f41a636
. bubnuoreka [{OK
3.2 Baxxuelnme Metauibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 buGnuorexa [JOK
' 1 P https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubnmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoububie | IlpakTunyeckue
n/n Bcero U3Yy4YeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [Ipenmer xumuu. Pons xumuu B 1 bu6mmoreka [IOK
JKU3HHU 4eroBeka. Tea 1 BelecTsa 03.09.2025 | https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHU 03.09.2025 | https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
3 «[IpaBumna paboTsl B 1abopaTropuu u 1 bubnuorexa [JOK
npuéMBbI 00paleHHs ¢ 10.09.2025 | https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 YucThic BemecTBa U CMECH. 1 bu6nmoreka [JOK
CrniocoOsI pa3aeneHus cMecei 10.09.2025 | https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
8 . PHNEP 17.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
6 ATOMBI 1 MOJICKYJIBI 1 bubmorexa HOK
Y 17.09.2025 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB 24.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - 24.09.2025 | https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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bubmuorexa [JOK

A -
) TOMHONOTICKYBIPHOS YHEHHE 01.10.2025 |  https://m.edsoo.ru/ff0d2d50
3aKO0H MMOCTOSIHCTBA COCTaBa
10 BellecTB. XuUMuyeckas popmyia. bubmmoreka [JOK
BasieHTHOCTh aTOMOB XMMHYECKUX 01.10.2025 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOCHUTENbHAS aTOMHAS Macca.
11 OtHOcUTeNbHAsA MOJICKYJISIpHAs bubmorexa LHOK
yp 08.10.2025 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 107151 XUMHYECKOIO bubmuorexa [JOK
3JIeMEHTa B COCIMHEHHUH 08.10.2025 | https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
Monsipaast macca 15.10.2025 | https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMUYECCKHE bu6nmoreka [JOK
SIBJIEHUSI. XUMHUUECKasl peaKius 15.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciaoBUs IPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKITUi 22.10.2025 | https://m.edsoo.ru/ff0d3al16
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnmnorexa [JOK
XUMUYECKUE YpaBHEHHUS 22.10.2025 | https://m.edsoo.ru/ff0d3b88
BhruncieHus KoIm9IecTBa, Macchl
17 BEIECTBA 10 YPABHEHUSIM bubmorera [JOK
» YPABHEN 05.11.2025  https:/m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
Krnaccudukanus XuMuueckux
18 eakuuil (coeAMHEHUs bubmmorexa [OK
peaitl A ’ 05.11.2025 |  https://m.edsoo.ru/ff0d3f34
pas3noKeHus, 3aMeIIeHus, OOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIii- bubnuorexa [IOK
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sHimkinoneauct. O6ob6eHue U 12.11.2025 | https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHu!
KonrtponsHas padora Nel mo reme
20 «BemiecTBa 1 XUMHUUYECKHUE bubnnorexa LIOK
12.11.2025 | https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3nyx — cMmech razos. Coctas
21 Bo3ayxa. Kucinopom — anemMeHT u bubmaorexa LIOK
yxa. 19.11.2025 | https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckue U XUMUUYECKHUE
29 CBOMCTBA KHCJIOpOJia (peaKIuu bubnnoreka [JOK
okucienus, ropeane). [lonstue o6 19.11.2025 | https://m.edsoo.ru/ff0d4614
OKCHIax
Crioco0bl MoTy4eHust KUCIOpOa B
23 71a00paTOPUH U IPOMBIIIUIEHHOCTH bubmmorexa [JOK
' 26.11.2025 | https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoii 3¢ hekT xumMuueckomn
peaKIuu, MOHSATHE O
24 TEPMOXHUMHUUECKOM YPaBHEHHUHU bubmmorexa LHOK
P P : 26.11.2025 https://m.edsoo.ru/f0d4790
9K30- ¥ SHJO0TEPMHUYECKHUX
peaKuusax
Tomnuso (HePTh, YTOJIb U METAH).
25 3ar ;13He1§1/16¢1;o3):[yra CII0COOBI c)ero bubmnorexa [IOK
P yxa, 03.12.2025 | https://m.edsoo.ru/ffod4c4a
MIPEIOTBPALICHUS
IIpakTruyeckas padora Ne 3 o Teme
26 «[Tonyuenne u cobupanme bubmnorexa [IOK
i P 03.12.2025 | https://m.edsoo.ru/ff0d4ae2

KHCJIOPOAA, U3y4EHHE €T0 CBOMCTB»
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Bonopon — aneMeHT u npocroe

bubmuorexa [JOK

27
BellecTBo. Haxoxienue B npupojie 10.12.2025 | https://m.edsoo.ru/ff0d4dd0
DOU3NYECKUE U XUMUUYECKUE
28 cBoiicTBa Bogopoaa. [Ipumenenue bubmorexa LOK
AOPOME- P 10.12.2025 | https://m.edsoo.ru/ffodaddo
BOJIOpOa
29 [ToHsATHE O KHCIOTAX U COJIAX bubmorexa HOK
17.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoOblI 1osryyeHHst BO0poia B bubnnorexa [HOK
naboparopuu 17.12.2025 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «ITonydenue u coOupanue bubmorera [JOK
i p . 14.01.2026 | https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YYCHHE €TI0 CBOHCTBY
39 MonsipHbiii 00bEM ra3oB. 3aKOH bubnnoreka [JOK
ABoraapo 14.01.2026 | https://m.edsoo.ru/ff0d542e
Brruncinenus o0b€Ma, KOJIUYECTBA
33 BEIECTBA rasa Mo ero N3BECTHOM bubmorexa HOK
. ..y 21.01.2026 | https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 YPAaBHEHUIO PEAaKIMU Ha OCHOBE bubnnoreka [JOK
3aKOHA OOBEMHBIX OTHOIICHUM 21.01.2026 | https://m.edsoo.ru/ff0d5708
ra3oB
35 DOU3NYECKre U XUMUUYECKHUE bu6mmorexa [IOK
CBOMCTBA BOJIbI 28.01.2026 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonsitre 06 bubnuorexa [JOK
WHJIUKaTOpax 28.01.2026 | https://m.edsoo.ru/ff0d59e2
37 Boja xak pactBoputens. bubnmoreka [JOK
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HacplmieHHbIe ¥ HEHACHIIIICHHBIC 04.02.2026 | https://m.edsoo.ru/ff0d5b40
pactBopbl. MaccoBas 1oJist
BELIECTBA B pacTBOpE
[IpakTrueckas padota Ne 5 mo Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnmoreka [JOK
onpeaeIEHHON MacCOBOM JT0JEH 04.02.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» 11.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, KiaccupuKanus, bubnnoreka [JOK
HOMEHKJIaTypa 11.02.2026 | https://m.edsoo.ru/ff0d664e
[Tonyuyenue u xummudeckue
41 CBOWCTBA KUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ 25.02.2026 | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcCHOBaHUS: COCTaB, bubmuorexa [JOK
KJ1accuukanus, HOMEHKJIaTypa 25.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue n xummdeckne bubnnoreka [JOK
CBOMCTBa OCHOBaHUM 04.03.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, kinaccudukarms, bu6mmoreka [IOK
HOMECHKJIATypa 04.03.2026 | https://m.edsoo.ru/ff0dfee2
45 [Tonyuenune n xummdeckne bubnnorexka [JOK
CBOMCTBA KUCIJIOT 11.03.2026 | https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIaTypa,
46 CHOCOéBII) Hzi)nyq)em/m XI/IMI/I‘-IZEKI/IC bubmorexa HOK
y ’ 11.03.2026 | https://m.eds00.ru/00ad9474
CBOMCTBa
47 [TpakTuueckas paborta Ne 6. bubnmoreka [JOK
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Pemrenue skcnepuMeHTaIbHBIX 18.03.2026 | https://m.edsoo.ru/00ad9b7c
3a7a4 o Teme «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCTMHCHHIN
I'eHeTnveckas CBSI3b MEKIY
48 KJIacCaMH HEOpraHUYECKUX bubmorexa LOK
N P 18.03.2026 | https://m.edsoo.ru/00ad9a50
COCTMHECHUI
49 O60061eHre U cucreMaTHu3anus bubnnoreka [JOK
3HAHUU 25.03.2026 | https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI bubnorexa [IOK
. 25.03.2026 | https://m.edsoo.ru/00ad9ela
HEOPTaHWYECKUX COCTUHCHHIMA
[TepBbIic MOMBITKY KIacCUPUKAILITI
51 XI/II\I/)[I/IIIeCKI/IX 3JIEMEHTOR ?IOHs[ITIHe 0 bubmorexa LOK
) 08.04.2026 | https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX dJICMCHTOB
[Tepuonnueckuii 3aKOH U
59 [Iepnonnueckas cucrema bubnnoreka [JOK
XUMHUYECKUX demeHToB []. U. 08.04.2026 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuospl, rpynibl, HOATPYIIIBI bubmmorexa [TOK
PHOPL, TPYIIEL, TOATPY 15.04.2026 | https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CocTas bubnuorexa [JOK
aTOMHBIX sifiep. M3oTorbl 15.04.2026 | https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX 000JI04eK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii bubmiorexa HOK
proA 22.04.2026 | https://m.edsoo.ru/00adaébc
cuctemsl /[. . MenaeneeBa
56 XapakTepucTUKa XUMHUYECKOTO bubnuorexa [IOK
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3JIEMEHTA MO €ro MOJIOKEHHUIO B 22.04.2026 | https://m.edsoo.ru/00ada824
ITepnonnueckoii cucreme /1. Y.
Meunneneena
3nauenue [lepuoanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [1. bubnmoreka [JOK
N. MenaeneeB — y4€HbIH, Me1aror 29.04.2026 | https://m.edsoo.ru/00ada96e
Y TpaKJaHUH
PesepBHrlit ypok. O60011eHNE 1
58 cUucTeMaTu3als 3HaHHUH / bubmuorexa [JOK
Bcepoccuiickas npoBepouHas 29.04.2026 | https://m.edsoo.ru/00adb33c
pabora
KonTponbnas padora Ne4 o teme
59 «CtpoeHue aroma. XuMudeckas bubnnorexa [JOK
cBs3b» / Beepoccuiickas 06.05.2026 | https://m.edsoo.ru/00adb486
MpoBepoyHas pabora
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHYECKUX AJIEMEHTOB 06.05.2026 | https://m.edsoo.ru/00adaab8
61 Honnas xummdeckas CBSI3b bubmorexa HOK
13.05.2026 | https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHas bubnnoreka [JOK
XAMUYECKas CBI3b 13.05.2026 | https://m.edsoo.ru/00adaab8
63 KoBanenrtHas HenossspHast bubnnorexka [JOK
XAMUYECKas CBI3b 13.05.2026 | https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 CTeneH okHCICHHS 20.05.2026 | https://m.edsoo.ru/00adae28
65 OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC bu6nmoreka [JOK
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peakiumn 20.05.2026 | https://m.edsoo.ru/00adb076
bubmuorexa [JOK
66 O 1
KHCTTITTCII 1 BOCCTAROBHTEMH 20.05.2026 | https://m.edsoo.ru/00adb076
PesepBHeIit ypok. O000IICHHE 1
67 CHCTEMAaTH3aIys 3HAHUH I10 TeEME 1 bubmuorexa [JOK
«CTtpoeHne aroMa. XuMHU4IeCKast 20.05.2026 | https://m.edsoo.ru/00ad9ch2
CBSI3bY»
68 PesepBHbIil ypok 1 90.05.2026 https://m.eds00.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME
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9 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero U3YyYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Iepnonnueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMUYeCKuX aemeHToB Jl. . 03.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB XUMHUYECKUX JIEMEHTOB 1 bubamorexa LOK

R 03.09.2025 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccugukaius 1 HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPTraHWYECKUX BEILECTB 10.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunapl xuMuueckoil CBS3U U THIIBI 1 bu6mmoreka [IOK
KPUCTAJTIMYECKUX PEIIETOK 10.09.2025 | https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IToBTOpEHUE U yriyOIeHue

5 . 1 1
3HaHUH OCHOBHBIX pa3fesioB Kypca 17.09.2025
8 Kiracca»

Knaccudukanmst xumMuaeckux

6 €aKIUI TI0 Pa3TMIHBIM 1 bubmmorexa [JOK
peardi P 17.09.2025 | https://m.edsoo.ru/00adbch0
pU3HAKaM

7 ITonsiTHE O CKOPOCTH XUMHYECKOU 1 bubnnoreka [HOK
peakmuu. [loHsITHE O TOMOTE€HHBIX 24.09.2025 | https://m.edsoo.ru/00adbe9a
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N ITCTCPOTCHHBIX PCAKIIUAX

TlousTie 0 XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIUSIIOIIIME HA CKOPOCTh

bubmuorexa [JOK

8
XUMUYECKON PEaKIuu 1 24.09.2025 | https://m.edsoo.ru/00adc28c
[MOJIOKEHUE XUMUYECKOTO
paBHOBECHS
9 OKUCIUTENbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIHHBIC PEAKIIUN 01.10.2025 | https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHICCKON
10 nuccormanu. CUiIbHBIE U cl1a0bIe Bubmorexa ITOK
' 01.10.2025 | https://m.edsoo.ru/00adcd68
AJIEKTPOIUTHI
11 Hounrie ypaBHEHUS peakIuil Bubmorexa ITOK
P peakd 08.10.2025 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUH B CBETE bubnuotexa [JOK
MpeACTaBICHUIN 00 08.10.2025 | https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLMALIIHI
XHUMHUYECKHEe CBOMCTBA COJIeH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa LHOK
P o 15.10.2025 | https://m.edsoo.ru/00add8b?2
AIEKTPOIUTUYECKON AUCCOLMALIIHI
14 ITonsarue o ruaponuse conen bubmmorexa [TOK
AP 15.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTU3alus bubnmoreka [JOK
3HAHUH 22.10.2025 | https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padbora No 1. bubnmoreka [JOK
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«PerieHne 3KCrIepUMEHTAILHBIX 22.10.2025 | https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponsnast padora Ne2 o reme
17 «ONEeKTPOIUTHYECKAS bubmmoreka [JOK
IUcconuanusi. XuMHUECKHAE 05.11.2025 | https://m.edsoo.ru/00addecO
pEaKIMU B pacTBOPAxX»
OO01mast xapakTepUCTHKA
18 ranI:)lreHOBp XI/IMII)/IIIGCKI/IC CBOMCTBa bubmorexa LHOK
' 05.11.2025 | https://m.edsoo.ru/00addfe2
Ha MpUMepe XJIopa
Xnoposonopon. ConsiHast
19 KI/ICJfOTa inzlfqecxne CBOMCTBA bubmmorexa [JOK
’ ’ 12.11.2025 | https://m.edsoo.ru/00ade104
MOJTyYeHUE, IPUMCHCHHE
[IpakTuueckast padora Ne 2 o
20 teme «[loydueHne constHOM bubmmorexa [JOK
1 Hon 12.11.2025 | https://m.edso0.ru/00ade348
KHUCJIOTHI, H3yICHHE € CBOWCTBY
Bebrunciienus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH bubmorexa HOK
P ’ 19.11.2025 | https://m.edso0o.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE
29 OO01mas xapakTepucTHKa bubnuoteka [JOK
a1eMeHTOB VIA-rpynmsl 19.11.2025 | https://m.edsoo.ru/00ade64a
AJTOTPOITHBIC MOJU(PHUKAIINN
93 cepbl. Haxoxnenue cepel 1 e€ bubnuorexa [JOK
COEIMHEHUH B IPUPOJIE. 26.11.2025 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
24 CepoBoaopoj1, CTpOEHHUE, bubnmoreka [JOK
buznyecKkue 1 XuMUYECKHe 26.11.2025 | https://m.edsoo.ru/00ade802
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CBOMCTBA

Oxcuppl cepbl. CepHast KMCIIOTA,

bubmuorexa [JOK

25
(bPBfI HICCIHE 1 XHMITICCIIE 03.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHYECKUE PEaKIUH, JISKAITUE
B OCHOBE TIPOMBIIINICHHOTO

26 croco0a Moyy4eHus CepHon bubnuoreka [IOK
KHUCJIOTBI. XHUMHUECKOE 03.12.2025 | https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaIoLIeH CpeIbl
COCTUHEHUSIMU CEPBI

97 Beruucienue MaccoBoit 1011 bubmuorexa [JOK
BBIXO/Ia TTPOJIYKTA PEAKIIUU 10.12.2025 | https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOJIE bubmmorexa LHOK
pactipoctp PHPOZE, 10.12.2025 | https://m.edsoo.ru/00adeeab
buznyecKknue 1 XUMUIECKHE
CBOMCTBa
AMMHuak, ero pusnueckKue u

29 XHUMHUYECKHE CBOIICTBA bubmorera [TOK

’ 17.12.2025 | https://m.edsoo.ru/00adf004
MOJTy4YeHHUE U IPUMEHEHHE
[IpaxTuueckas padora Ne 3 o
30 teMme «IlomydyeHrne amMmMuaka bubnnorexa [IOK
i . ’ 17.12.2025 | https://m.edsoo.ru/00adf180
U3YYCHUE €T0 CBOWCTBY

31 A3oTHas Kuciora, e€ pusndeckue bubnmoreka [JOK
A XUMHUYECKHE CBOMCTBA 14.01.2026 | https://m.edsoo.ru/00adf306

32 Hcnonp30BaHne HATPATOB U bubmmorexa [OK

https://m.edsoo.ru/00adf518
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COJIEH aMMOHHS B Ka4E€CTBE
MHUHEPaAJIbHBIX YI00PCHHA.
XUMHYECKOe 3arpsi3HEHNE
OKpYXXarollel cpeibl
COCIMHEHUSIMH a30Ta

14.01.2026

®docdop. Oxcua pochopa (V) u
dbocdopHas kuciaora, GU3nIecKre

bubmuorexa [JOK

33
1 XMMHUYECKHE CBOMCTBA, 21.01.2026 | https://m.edsoo.ru/00adf68a
MOJTyYeHUE
Hcnons3oBanue pochatos B
34 KaueCTBE MUHEPAIBbHBIX bubnnoreka [JOK
yno0OpeHui. 3arpsi3HeHne 21.01.2026 | https://m.edsoo.ru/00adfc20
PUPOHOH cpenbl pocharamu
Yraepon, pacipocTpaHeHHUE B
35 npu I()) Jel gmnrt){ec;:de " bubmmorexa [OK
PHPOIE, . 28.01.2026 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcunsl yriaepoaa, ux
buznyecKkue 1 XUMHUYECKHE
36 CBOMCTBA. DKOJIOTHYECKHUE bubmorexa HOK
) 28.01.2026 | https://m.edsoo.ru/00adfebe
po0OJIeMBbl, CBSI3aHHBIE C OKCHJIOM
yraepona (IV)
37 VYronbHast KUciIo0Ta U e€ colu bubmmorexa [JOK
04.02.2026 | https://m.edsoo.ru/00ae006c
[TpaxTrueckast paborta Ne 4 o
38 teme "[lonydeHue yriekucnoro bubmuorexa [IOK
raza. KauectBeHHast peakuus Ha 04.02.2026 | https://m.edsoo.ru/00ae027e

KapOoHaT-HOoH"
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[TepBoHauanbHBIE MOHATHS 00

bubmuorexa [JOK

39 OpraHu4yecK
PTAHIFCCIC BEMECTEAx Kk o 11.02.2026 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepoia
40 Kpemuuii 1 ero coeguHeHUs buGnnorexa LIOK
P 11.02.2026 | https://m.edsoo.ru/00ae080a
ITpakTuueckas padota Ne 5.
41 Penrenune skcriepuMeHTalbHBIX bubnnoreka [JOK
3a7a4 o teme «Baxkuelimnine 25.02.2026 | https://m.edsoo.ru/00ae0bf2
HEMETAJJIBI ¥ UX COEIUHEHUI»
Kontponbnas paborta Ne3 mo teme
42 «Bakuenme HeMeTaJUIBI U UX Bubmorexa ITOK
25.02.2026 | https://m.edsoo.ru/00ae0el8
COEIMHEHU S
OO61as xapakTepucTUKa
XUMHUYECKHUX DIIEMEHTOB —
43 MeTaIoB. MeTaminuecKkas CBsI3b bu6mmoreka [IOK
1 MeTaJTNYecKas 04.03.2026 | https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKasl pelIéTKa.
dusnyeckue cBOMCTBA METAJIIOB
XUMHUYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMUUECKUN PSI Bubmorexa ITOK
p N p 04.03.2026 | https://m.edsoo.ru/00ael1156
HaIpsKEHUN METaJIOB
O61me crocoObl MoTy4eHHUst
MmeraioB. Cruiasel. Beruncienns
45 0 VPAaBHEHUSIM XUMHUYECKUX Eubmorexa I[OK
o . 11.03.2026 | https://m.edsoo.ru/00ae1156
peakIuii, eclii OJNH U3 PEareHTOB
COJIEPKUT IPUMECH
46 [TonsiTHE O KOPPO3UU METAIIIOB bubnmuorexa [JOK
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11.03.2026 | https://m.edsoo.ru/00ael278
bubmuorexa [JOK
41 [lenouribre MeTaIb 18.03.2026 https://m.edsogru/00a914b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubnmoreka [JOK
KaJus 18.03.2026 | https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIMI 1 MarHui 25.03.2026 | https://m.edsoo.ru/00ae15e8
50 Baxneime coenMHEHUS KaJIbLIUA bubnmorexa LOK
25.03.2026 | https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATU3AIUS
3HAHHUH 08.04.2026
59 JKécTkocTh BOABI 1 CIOCOOEI €€ bu6mmoreka [IOK
YCTpaHEHUS 08.04.2026 | https://m.edsoo.ru/00ae1886
[TpakTtuyeckas padora Ne 6 o
53 TeMe "JKECTKOCTH BOABI U METOIEI Bubmorexa ITOK
eé yorpanemus” 15.04.2026 | https://m.edsoo.ru/00aelae8
. bu6nmoreka [JOK
>4 AiomuHHi 15.04.2026 https://m.edsogru/Oan1c64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCUAA 22.04.2026 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Kereso 22.04.2026 https://m.edsogru/OanldSG
57 OKcuIbl, THAPOKCUIBI U COJIHA bubnmoreka [JOK
xenesa (I1) u xenesa (11I) 29.04.2026 | https://m.edsoo.ru/00ae35e6
58 O00011eHNe U CUCTEMATU3ALIS
3HAHUH 29.04.2026
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[IpakTuueckas padora Ne 7.
Pemenne skciepuMeHTAIBHBIX

bubmuorexa [JOK

> 3aja4 1o reme «Baxueiimme 29.04.2026 | https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COEJITMHEHUS
Brraucnenus no ypaBHeHUSIM
XUMHYECKHUX PEaKIIHii, €ClId OJIUH
50 U3 PEareHTOB JIaH B U30BITKE WU bubnnoreka [JOK
COJICPXKUT pUMecH. Berancnenus 06.05.2026 | https://m.edsoo.ru/00ae1750
MacCOBOH JOJIM BBIXOJIa MIPOITYKTA
peakuu
61 O06o00mIeHne U cuCTeMaTH3aIH
3HAHHH 06.05.2026
KonTtponsHast padora Ne4 o reme
62 «BakHeWIe METaJTbl U UX 06.05.2026
COCTUHEHUS
63 BemecrBa u marepuansl B bu6mmoreka [IOK
MOBCEHEBHOM KU3HU YEIOBEKa 13.05.2026 | https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnnoreka [JOK
OKpY’KaloIIeh Cpesibl 13.05.2026 | https://m.edso0.ru/00ae4270
65 Ponp xumuu B pelieHnu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOOIeM 20.05.2026 | https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O6001eHue 1 bubmmoreka [IOK
cucTeMaTtu3anus 3HaHUI 20.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O0o01IeHNE U bubnuorexa [IOK
cucTeMaTtu3anus 3HaHUI 20.05.2026 | https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O000IeHNE U bubnuorexa [IOK
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cUCTeEMaTHU3alus 3HaAaHUN

20.05.2026

https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHON MTPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOTO 0011IeT0
o0pa3oBaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATUH: aToM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHas M MOJEKYJsIpHas Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JI1 XMMUYECKOTO
AJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUUECKas peakius,
KJaccu(uUKalus peaklUil: peakuuh COEAMHEHMs, pPEeaKkLuu
pa3IoKEHUs, peakUuM 3aMELICHMs, PEaKIUH OOMEeHa, JK30- HU
HHJIOTEPMHUUYECKHE PEeaKLUH, TEIIOBON 3(h(eKT peakiuu, pacTBop,

MaccoBas JI0JIS BEIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HINTIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH U
NPUMCHATE O3THU TIOHATHUA IIpPpU OINHMCAHHMMU BCUICCTB MW HUX

IIpEBpaICHUI

1.3

MCIIOJIb30BaTh XUMUUECKYIO0 CUMBOJIMKY JJISl COCTaBJIEHUS (POPMYJT

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKLII/Iﬁ

1.4

pacCKpbiBaTb CMBICIT 3aKOHOB COXpaHCHHA MaCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJAPHOI'0 Y4YCHHs, 3aKOHa

ABoraapo

1.5

OnpeAc/IsATb BaJICHTHOCTbL AaTOMOB JJICMCHTOB B 6HHapHBIX

COCOAUMHECHUAX

1.6

KJIAaCCU(UIUPOBATh XUMHUYECKHE PEAKIUH (IO YHUCIYy M COCTaBy




YYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEII0BOMY 3 dekry)

1.7

BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCCBI

BCIICCTB

1.8

BBIYUCIIATH MAaCCOBYIO HOJKO XHUMHYECKOI'O 3JIEMEHTA I10 (bopMyne

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

IIPUMCHATH C€CTCCTBCHHOHAYYHEBIC METOAbI IIO3HAaHUA —
Ha6JIIOI[eHI/Ie, HN3MCPCHUC, MOZACIINPOBAHUC, SKCIICPUMCHT

(peanbHBIN ¥ MBICJICHHBIH )

ITo TEMC: «BakHenmme MMpCaACTaBUTCIIN HCOPraHUYCCKUX

BCIICCTB»

2.1

PaCKpbIBaAThb CMBICI OCHOBHBIX XHMHYCCKUX MMOHSTHM: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIIPCACIIATh NPUHAMJICIKHOCTb BCIICCTB K OHpe,Z[eJ'IéHHOMy KJIaccy

COCIMHEHUH 1Mo Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapaKkTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE CBONCTBA
BEUIECTB  pa3JIMUHBIX  KJIAcCOB, TOATBEpPXkJAas  ONMCAHUE
IpUMEpaMu  MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIMX

XUMUYECKHUX PeaKLnn

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTU IMPOTCKAHUA XHUMUUYCCKHX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOM U
1abopaTOPHBIM 000pPYAOBaHUEM, a TAK)KE TIPABUIIAM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUHM C HMHCTPYKIIMSIMH TIO BBITIOJTHEHHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IIO IMOJIYYCHUIO U co6npaHmo
ra3000pa3HBIX BEMIECTB (BOJIOPOAA U KHCIOPO/Ia), MPUTOTOBICHUIO
pacTBOPOB C OMNPEIETEHHOM MAacCOBOM J0JIEll PacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBATH U MIPOBOAUTH XUMUYECKUE IKCTIEPUMEHTBI
[0 PaclO3HAaBAHUIO PACTBOPOB IMIENIOUYEH M KHUCIOT C IMOMOIUIBIO

WH/IUKATOPOB (JIakKMycC, (PeHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

MPOBOAMTDH PACU€ThI MO YPABHEHUIO XUMUYECKON peaKkIuu




ITo teme: «Ilepmomuueckuit 3akoH u Ilepumonnueckas cucrema
xumudeckux snemeHtoB [[. M. MengeneeBa. CTpoeHHe aTOMOB.
XuMuueckas CBSI3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE

PEaKuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHUX MOHSITHI: PO aToMa,
AIIEKTPOHHBIA CIIOM aToMa, aTroMHasi OpOuTanb, paauyc aroma,
XUMUYECKasl CBSA3b, MOJISIPHAsT M HEMOJspHasi KOBAJICHTHAs CBS3b,
AIIEKTPOOTPHUILIATEILHOCTh, MOHHASI CBSI3b, MOH, KAaTHOH, aHHWOH,

CTCIICHb OKUCJICHHUA

3.2

KJIaCCI/I(bI/IIII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

OTHCHIBATh u XapaKTepu30BaTh TaOJINYHYIO bopmy
[lepuonnueckoil CHUCTEMBl XMMHYECKHUX D3JIEMEHTOB: pa3iudaTh
NOHATHUSL «TJIaBHasg moArpymmna (Arpynma)» U «mo0o4yHas

noarpynna (brpynna)», «Manbie» U «00NbIINE» EPUOIBI

3.4

packpbiBaTh cMmbici Ilepuonuueckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPUPOBAaTh IOHWMAaHUE TEPHOJUYECKON 3aBUCUMOCTH
CBOMCTB XHWMHUYECKHX DJJIEMEHTOB OT HWX IOJIO)KEHUSI B

Ilepnonnueckoi cucreme

3.5

COOTHOCHUTH O0O3HAu€HUs, KOTOpbIE MMEIOTCS B  Tabiuue
«Ilepnonnueckass cucremMa xumudeckux oanementos  JIL.H.
MenneneeBay ¢ YMCIOBBIMUA XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB W 3apsaj sjapa, oOlee Yucio

AIIEKTPOHOB U PACIpeeIeHUE UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

ONnpeaAciisiITb  CTCIICHb  OKUCJIICHUA  3JICMCHTOB B 6I/IHapHI:>IX

COETUHEHUSIX

3.7

ONpCACIIAATL BU/ XUMHYECKOM CBS3HU (KOB&J’ICHTHaﬂ u I/IOHHaH) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3zoBaHusi




ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

1.1

PAacCKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHX IOHSTHI: pacTBoOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, HIEKTPOIUTHIECKAsT TUCCOIHALINS,
pEaKIMK HOHHOTO OOMEHa, KaTaJIu3aTop, XMMHUIECKOe paBHOBECHE,
o0OpaTumbie u HeoOpaTUMbIe peaxuuu,
OKHCIIUTEIFHOBOCCTAHOBUTEIHHBIC peakuum, OKHCIIUTEIb,
BOCCTAHOBUTEIIb, OKHUCJIEHHME U BOCCTaHOBJIEHHE, AJJIOTPOIUS,
ampoTepHOCTh, XUMHYECKas CBS3b (KOBAJIGHTHAs, WOHHA,
METaJUINYECKast), KPUCTAUTMYECKast PEIéTKa, CIIaBbl, CKOPOCTh

XHUMHYECKON pCaKuu

1.2

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHX MOHATUH U
MNPpUMCHATL O3THU IOHATHUA IIpU OINHMCAHMM BCUICCTB M HUX

MpeBpaIleHU I

1.3

COCTaBJIATH YPABHCHUA 3JICKTpOJII/ITI/I‘-ICCKOI71 Jucconuanum KMUcCJIoT,
menoqeﬁ u COHCﬁ, IIOJIHBIC U COKpaH_[éHHBIC YpaBHCHU peaKHI/Iﬁ

WOHHOI0 O0OMeHa

1.4

pacKphIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBHTEIBHBIX
pEaKInil MOCPEICTBOM COCTABJICHHsI 3JEKTPOHHOro OallaHca ITHUX

peakuun

1.5

MMpOBOANTDH paC‘léTH 110 YPaBHCHHUIO XUMHYECKOMN peaKknuuu

ITIo temam: «Hemeramnsl u ux COCIMHCHUA» U «MeTtanael U BX

COCOAUHCHUS

2.1

XapakTepu3oBaTh  (ONMHUCHIBaTh) 0OIME U CHEHU(PUYECKHE
XMMHUYECKHE CBOWCTBA TPOCTBIX U  CIOXKHBIX  BEIIECTB,
MOJATBEPXKJas OMHMCAHHE MPUMEPAMU MOJEKYJISPHBIX M HOHHBIX

ypaBHeHPIfI COOTBCTCTBYIOINX XUMHUYCCKUX peaKLII/Iﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKuHﬁ, MOATBCPKAAOIMIUX
CYIICCTBOBAHUEC TCHETHYECKOM  CBSI3U MCXKIAY  BCHICCTBAMU

Pa3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOICTBa BE€IMIECTB B 3aBUCHMOCTH OT HX
CTPOCHUA, BO3MOXKHOCTHU NPOTCKAHHUA XUMUUCCKHUX HpCBpaH_ICHI/Iﬁ

B Pa3JIMYHEBIX YCIIOBUAX

2.4

CIe0BaTh IMpaBUJIaM IMOJb30BAHUS XUMHUYECKOW TMMOCYAOM |




1ab0paTOPHBIM 000PYAOBAHHEM, a TAKXKE MPABUIIaM OOpPAIIEHUS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSMH TIO BBITOJHEHHIO
Ha60paTOpHBIX XUMHYCCKUX OIBITOB IO MOJYUCHUIO U C06I/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (aAMMHUAKa U YTIIEKUCIIOro Ta3a)

2.5

IIPOBOJUTH PEAKUUH, IOATBEPKAAIOIIMNE KAYECTBEHHBI COCTaB
Pa3IUYHBIX BEIIECTB: PACIMO3HABATh OMBITHBIM MYTEM XJIOPHUI-,
Opomun, womun, KapOboHat, docdar, cumuKar, cynbdar,
T'UPOKCUIMOHBI, KATHOHBI AMMOHUS, HOHBI H3yYEHHBIX METAJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPIAHUYECKUX BEIIECTB

ITo Teme: «XuMHS U OKpYXKaroLas cpeaa

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSTHM: HHK

BCIICCTBA,; KOPPO3Ud METAJIIIOB

3.2

IPUMEHSTh OCHOBHBIC OIEPALIMHM MBICIUTEILHON JEITeIbHOCTH —
aHaJlU3 W CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMATH3AIHIO,
BBISIBIICHUE TPUYMHHO-CICJCTBCHHBIX CBSI3€H — JIUISI M3YYCHUS
CBOﬁCTB BCHICCTB U XHUMHUYCCKHUX peaKHHﬁ; CCTGCTBCHHOHay‘-IHI)Ie
METO/bI TO3HAHUS — HAOJIOJCHHUE, U3MEPEHUE, MOJCIUPOBAHHE,

AKCIIEPUMEHT (peabHbI U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Poiab XuMUM B ®KU3HU YelIOBEeKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOKMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsatTue o MeTomax MO3HAHMA B XMMHU. YHCTBIE BelIeCTBA M CMECH.

Crioco0bl pazneneHust cmecei

1.3

ATOMBEI U MOJICKYIJIBI. Xumudyeckue 3aeMeHThl. CHMBOIBI XHUMHYECKHUX
OJICMCHTOB. HpOCTble N CJIOXHBIC BCUICCTBA. ATOMHO'MOHeKy.HﬂpHOC

yYeHHE

1.4

Xumnueckas Qopmyna. BaneHTHOCT aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKkOH IIOCTOSHCTBAa cocTaBa BewlecTB. OTHOCHUTENbHAsh aTOMHas Macca.
OTHocuTeNbHAs MOJIEKYJsIpHas Macca. MaccoBas J0Js XHMHUYECKOTIO

9JICMCHTA B COCIMHCHHUHA

1.5

KonnuectBo Bemectsa. Moinb. MosnsspHas Macca. B3anMocCBs3b KOJIMYECTBA,
Macchl U YHUCJIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuérel mo dopmymnam

XUMHYECKHUX COCIMHEHUMN

1.6

Pu3nYecKre U XUMUYECKHE SIBICHUSA. XUMHAUYECKasl Peaklns U €€ MIPU3HAKH.
3aKOH  COXpaHEHMS  MacChl  BEIIECTB. XWUMHUYECKHE  ypaBHEHHUS.
Knaccupukanus XUMUYECKMX peakuuid (COeNMHEHHUs, pa3JIoXKeHUs,

3aMeleHus, o0OMeHa)

1.7

XWMHWYECKUN DSKCIEPUMEHT: 3HAKOMCTBO C XHMMMUYECKOH TIOCYIOH, C
npaBwiaMd paboTbl B Jaboparopuu W TOpuéMaMu  OOpaleHus C
na0opaTOpHBIM  000py/IOBaHUEM, H3Y4YE€HHE U OINUCaHHE (UINIECKUX
CBOHMCTB 00pa3lloB HEOPTraHWYECKHX BEIIECTB, HAOMIO/IeHNE (HU3UIECKUX
(naBiIeHWE BOCKA, TasHUE JIbJA, PACTUPAHUE caxapa B CTYIKE, KMIIEHHE U
KOHJICHCAIIMSI BOJIbI) M XUMUYECKUX (TOPEHHE CBEUH, MPOKaINUBaHUE METHOM

IIPOBOJIOKH, B3aHMOJCHCTBHE MeEla C KI/ICJIOTOﬁ) HBHCHHﬁ, Ha6J'IIOIIeHI/Ie n




ONMCaHHWE MPHU3HAKOB MPOTEKAHMS XHUMHYECKHX peakuui (pa3ioxeHue
caxapa, B3aMMOJICHCTBHE CEPHON KHCIIOTHI C XJIOPHIOM Oapwsi, pa3jioxKeHUE
ruapokcuaa wmeau(ll) npu HarpeBaHuM, B3aUMOAEHMCTBHE JKele3a C
pactBopom coau Memau(ll), m3yuenue crocoOoB pazaeneHus cmeced (¢
MOMOIIBI0O  MarHuTa, (WIBTPOBAHHE, BbIMAPUBAHHUE,  AUCTUILISAIIMS,
Xxpomarorpadus), IpOBEICHUE OYUCTKH MOBAPCHHOW COJIM, HAOJIOJCHHE H
ONMCaHHWE PE3YJIbTAaTOB MPOBEACHUS OIBITA, HIUIIOCTPUPYIOUIETO 3aKOH

COXPaHEHHUS MACChl, CO3/IaHNE MOJIEIe MOJIEKYI (IapOCTEPHKHEBBIX )

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3ngyx — cmecs rasos. CocrtaB Bo3ayxa. Kucnopon — a1eMeHT U mpocroe
BemlecTBo. HaxoxieHue kuciopoia B mpupojie, Gu3nveckue 1 XMMUYecKHue
cBolicTBa (peakuuu ropenus). Oxcunpl. [lpumenenune kuciaopoaa. CrocoOst
MOJIyYeHUsl KHMCIOpoAa B Ja0OpaTOpUM M HPOMBIIUIEHHOCTH. KpyroBopor

Kucsopoza B npupoje. O30H — autoTponHas MoAnGUKaIUs KUCIOpoaa

2.2

TennoBoil 3ddexT XuMHUECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- U SHAOTEPMHUUECKUE peakuu. TOoIIMBO: Yyroiab U MeTaH. 3arpsi3HEHHE

BO3yXa, YCUJICHUC ITapHHUKOBOI'O 3(1)(1)€KT3, pa3pyuieHue 030HOBOI'O CJI0s

2.3

Bomopon — amemeHT 1 ipoctoe BemiectBo. HaxoxkaeHne Bogopoa B IpHpoJIe,
¢u3nYeckne M XMMHYECKHE CBOWMCTBA, MPUMEHEHHE, CHOCOOBI TOIyYeHHSI.

Kucnote! u conu

2.4

MounsipHblii 00BEM ra3oB. Pacu€rbl 1o XUMUYECKUM ypaBHEHUSIM

2.5

dusnyeckue cBolicTBa BOAbl. Boma kak pactBoputens. PacTBOpbI.
HacellienHbie M1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BEIIECTB B
BoJle. MaccoBasl 10715 BEIIECTBA B pacTBOpPE. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponbs pacTBOpOB B MpHpO/i€ U B KU3HU 4esnoBeka. Kpyrosopot
BOJBl B NpHUpPOAE. 3arpsi3HEHHE MPUPOAHBIX BojA. OxpaHa U OUYMUCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coenuHeHuit. Okcunbl. Kiaccudukamnus
OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIE, KHCJIOTHbIE, amM{(OoTepHblE) U
HecoseoOpa3yrone. Homenknatypa okcunoB. Ouznueckue U XMMHYECKHE

CBOMCTBa OKCHIOB. [Toiryuenue okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHui: HIENOYM M HEPACTBOPUMBIE

OCHOBaHWU:I. HOMCHKHaTypa ocHoBaHul. ®Duzuueckue MU XUMHUYECKHE




cBoycTBa OcHOBaHuUU. [loirydenue ocHOBaHMM

2.8

Kucnorel. Knaccudukamus kucinor. Homenknarypa kucior. @uzndeckue u
XMMHYECKHE CBOMCTBA KUCIOT. P aktuBHocTH metamuioB H.H. bekerosa.

HOJ'Iy‘leHI/IC KHCIIOT

2.9

Comu. Homenknatypa coseil. @u3nueckue 1 XMMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit

2.10

I'enetnueckas cBA3b MCXKIY KilaCCaMHU HEOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN DJKCIEPUMEHT: KAueCTBEHHOE OIpPEACIICHUE COIEpKaHUs
KHCIIOpO/ia B BO3AyXe, MOyuyeHue, coOupaHue, pacrno3HaBaHue U U3yYeHHE
CBOMCTB KHCJIOPOJIa, HAOJIOIEHNE B3aUMOJICHCTBUS BELLECTB C KUCIOPOIAOM
M yCJOBHS BO3HUKHOBEHHMS M TMpEKpalleHus ropeHus (moxapa),
03HaKOMJIEHHE C 00pa3liaMu OKCHJIOB M OIIMCAHHE UX CBOMCTB, IOIY4YECHHUE,
coOupaHue, pacro3HaBaHHE M H3Y4YE€HHE CBOWCTB BOJOpona (TOpPEHHE),
B3auMoeiicTBue Bojopoaa ¢ okcuaoM meau(Il) (Bo3mMoxkHO MCToIb30BaHNE
BUJICOMATEPHAIIOB), HAOIIOIeHHE 00Pa3I0B BEIIECTB KOJIMYECTBOM | MOIb,
HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHMsI BEIIECTB C  PA3IUYHOU
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MacCOBOU
JIOJIENl pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOIbI C METAJUIAMH
(HaTpueM U KajblMeM) (BO3MOXKHO MCIIOJIb30BaHME BHJCOMATEPHAIIOB),
ONpEJIEIICHUE PACTBOPOB KHUCJIOT M IIEIOYEH C IOMOILIBI0 HHJIMUKATOPOB,
UcclieIoBaHle 00pa3I[0OB HEOPraHMYECKHUX BEIECTB Pa3IMUYHBIX KIIACCOB,
HaOJto/IeHne M3MEHEHMsI OKpPAacKd WHJIUKAaTOPOB B PAacTBOpax KHUCIOT U
nieno4ed, nydenue Bzaumojeiicreus oxkcuna meau(Il) ¢ pacrBopom cepHoii
KHUCJIOTBI, KHCIOT C METaJUIaMH, pPEaKIUid HEeUTpaln3aluH, MOJIYyYEHUE
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OIHOIO MeETalja JPYIMM W3
pacTBOpa COJM, PEHIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHeime

KJIACChl HCOPIraHNYCCKUX COCIUHEHUI

[lepuoanueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CtpoeHre aTOMOB. XUMHYECKas CBA3b. OKUCIUTEIIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBbie MOMBITKHA KiIAacCU(UKAIMA XUMHUYECKHX 3JIeMEeHTOB. [loHsTHE O
Ipynmnax CXOAHBIX AIEMEHTOB (IEIOYHBIE U MIEIIOYHO3EMETbHBIE METAIUTHI,
raJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3zyroT amdpOTepHbIS

OKCHUABI U TUAPOKCHUIBL




3.2

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucremMa XMUMHYECKUX 3JIEMEHTOB
J.1. MengeneeBa. KopoTkonepuoanas W JJIMHHONEPUOAHAS (HOPMBI
Ilepuonnueckoir cucreMbl XuMHuueckux oayemeHToB [[.M. Menneneesa.
Ilepuons! u rpynnsl. GU3NMYECKUN CMBICI MOPAJKOBOTO HOMEPA, HOMEPOB

nepuoaa v rpyuIibl 3JICMCHTA

3.3

Ctpoenne artomoB. CoctaB aTOMHBIX sifaep. M3oTombl. DJIEKTPOHBI.
CrtpoeHre »JJICKTPOHHBIX 000J04YeK aTroMOB TepBbIX 20 XHUMHUYECKUX
aneMeHToB [lepuoanueckoii cucremsl .M. MenneneeBa. XapakrepucTuka
XMMHYECKOI0 3JIEMEHTa MO €ro IMoJoKeHuto B llepuommueckoil cucreme

.. Menneneea

3.4

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOWMCTB IO TpynmnaM U MNEPUOAAM.
3nauenue Ilepuommueckoro 3akoHa u  llepuogmdeckoil  CHUCTEMBI
XMMHYECKUX 3JIEMEHTOB U1l pa3BUTHUS HayKu U npaktuku. .M. Mennenees

— Y4EHBIN U TpaskJaHUH

3.5

Xumuueckasi cBs3b. KoBajeHTHast (MOJsipHAs W HEMOJIApHAs) CBA3b.

9J'IeKTp00TpI/II_IaTCJ'ILHOCTB XMMHUYECKHUX 3JIEMEHTOB. loHHAas CBA3b

3.6

CreneHb OKHCJICHHUA. OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pPCaKkum.

Hpoueccm OKHCJICHHS U BOCCTaHOBICHUSA. OKUCIUTENIN U BOCCTAHOBUTEIHN

3.7

9 KJIACC

XUMHUECKUI HKCHEPUMEHT: H3ydeHHE O0O0pa3loB BEIECTB METAJUIOB HU
HEMETAJUIOB, B3aMMOJECUCTBUE THAPOKCHUIA [IUHKA C PACTBOPAMH KHCIOT U
IIEJIOYEH, IIPOBEACHUE  OIIBITOB, WJUTIOCTPUPYIOLUX ~ IPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIIBbHBIX peakuuii (ropenue, peakuuun

Pa3JI0KCHUH, COe)II/IHeHI/IH)

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo 1 XUMHU4ecKas pcaknus. HOBTOpeHI/Ie

11

[lepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XMMHYECKUX JJIEMEHTOB
J.. MenneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU
CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX NMEPHUOJOB, KaIHs, KAIbLIUS U

ux COGI[I/IHGHI/Iﬁ B COOTBCTCTBHMM C IIOJIOXKCHHEM  OJICMCHTOB B




[leproanueckoii cuCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHne BeniecTBa: BUABI XMMHUYECKOM CBSI3U. THIBI KPUCTAIUIMYECKUX
pemETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOU
pelIéTKN M BUAa XUMHUUYecKOoW cBs3u. Kiaccupukanus m HOMEHKIAaTypa
HEOpPraHUYECKUX BEUIECTB (MEXKIyHAapOJHasi U TpUBUAIbHAs). XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCALIMXCSA K PA3JIMYHBIM KJIaCCaM HEOPIaHUYECKUX

COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BCIICCTB

13

Knaccuukanuss XMMHYECKHX peakIUii 1O pa3iuyHbBIM Mpu3HaKam (1o
YUCIy M COCTaBy YYacCTBYIOUIMX B pEAaKUHUM BELIECTB, IO TENJIOBOMY
3¢ deKTy, M0 N3MEHEHHIO CTETICHEH OKUCICHHSI XUMUIECKUX AJIEMEHTOB, I10
0o0paTUMOCTH, MO YYacTHUIO KaTajau3aTopa). JK30- U HHAOTEPMUYECKUE
peakuuu, TEpPMOXUMHUYECKUE ypaBHEHUs. [IOHATHE O CKOPOCTH XMMHUYECKON

pCaKnuu

14

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakuusax. [lonsrue
O TOMOICHHBIX M TETepOreHHbIX peakuusx. [loHATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI, BIUAIOLIME HA CKOPOCTb XMUMHUYECKOM pEaKIUH U

ITOJIOKCHUC XUMHNYCCKOI'O paBHOBCCHUA

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcaKkuuu, BHGKTPOHHBIﬁ OajaHC
OKHCIIMTEIbHO-BOCCTAHOBUTEIILHOMU pCaKkuunu. CocraBieHue ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuMﬁ C HCIOJb30BaHHEM MECTOAA

QJICKTPOHHOT'O Oananca

1.6

Teopus 3JIEKTPOJIUTUYECKON JIUCCOIAIINM. DIEKTPOITUTHI n
HGBJ’IGKTpOJ’II/ITLI. KaTI/IOHBI, AHUOHBEI. MexaHmM JAUCCOUAaIM BCUICCTB C
pa3IMYHBIMU BUJIAMH XUMHUYECKOM cBA3U. CTeneHp aucconuannu. CuinbHbIE
U cialble JEKTPONUTHL. Peakiinn MOHHOTO OoOMeHa. Y CIIOBUS MPOTEKAHUS
peakiuii HOHHOTO OOMEHa, MOJHBIE W COKPAIIEHHBIE MOHHBIC ypPaBHEHHUS
peakmuii. CBOMCTBa KHCIOT, OCHOBAaHHUH U COJICH B CBETE MPEACTABICHUI 00
AIEKTPOJUTUYECKON Jucconuanuu. KayecTBEHHbIE pPEaKUMU Ha HOHBI.

[TonsiTue o ruaponuse conen

1.7

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMIICHUE C MOJAEISIMHU KPUCTAIUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEUIECTB — METANIOB U HeMeTayuloB (rpadura u
ajyiMasa), CI0XKHBIX BEUIECTB (XJIOPHAa HATPHsl); UCCIEN0BAHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOM peakUuu OT BO3ACUCTBUSA DPA3IUYHBIX (PAKTOPOB;

HCCIICAOBAHUC  JJICKTPOIIPOBOAHOCTU  PACTBOPOB  BCIHICCTB, IIPOLCCCa




JTMCCOLMAITMN  KUCJIOT, IIeJloueld H coJie (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB); TPOBEICHHUE OIBITOB, WLIIOCTPUPYIOMUX MPU3HAKH
NPOTEKaHHUs PEaKIMii MOHHOTO OOMeHa (00pa3oBaHME OCAJKa, BBIJCICHUE
raza, oOpa3oBaHHME BOJbI); OINBITOB, WUIIOCTPUPYIOIINX PUMEPHI
OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX peakuuii (ropenue, peakiuu
pasNIoKEHUs, COCIMHCHHMS); PACIO3HABAHUE HEOPTaHMYECKUX BEIIECTB C
IIOMOIIIBIO KAYECTBCHHBIX peaKL[I/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3aa4

Hewmeramisr 1 ux COCANHCHUA

2.1

OOmas xapaktepuctuka rajgoreHoB. OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3NYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — raJIOTCHOB. XMMHUYECKHUE CBOMCTBA Ha IpUMEpE XJopa
(B3aMMOJICHCTBHE C METAJJIaMH, HEMETAJJIAMH, IIEJI09aMH ). XJIOPOBOIOPO/I.
CoistHas KHCJIOTa, XHUMHYCCKHUC CBOfICTBa, MOJIYy4CHHEC, T[IPUMCHCHHUC.
JleficTBue XJiopa M XJOPOBOAOpPOJA Ha OpPraHW3M uelioBeKa. Baxueifiue

XJIOPpUAbI U UX HAXOXACHUC B IIPUPOAC

2.2

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (puMUecKue
CBOMCTBA TPOCTBIX BELIECTB — KHCIOpOJAa M CEPbl. AJUIOTPONHBIE
MOAU(UKAIMK KUCJIOpOAa U Cepbl. XUMHUYECKHE CBONCTBA  CEPBHI.
CepoBojiopoJi, cTpoeHHe, (pU3MUecKue W XUMHUYECKUe cBoicTBa. OKCHUIBI
cepbl KaK TPEJCTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢usnyeckre U XMMHUYECKHE CBOMCTBa (00ILIMe Kak MpPeJCTaBUTENs Kiacca
KHCIIOT U crneuuduueckre). XUMHUYECKUE PpEaKlMy, JieXkallue B OCHOBE
MPOMBIIIICHHOTO CIoco0a MOJydeHUs] CepHOM KucIoThl. IlpumeHenue.
Conu cepHOM KHUCIOTBHL, KayeCTBEHHas peakuus Ha Cyib(aT-HOH.
HaxoxzaeHue cepbl U €€ COEqUHEHHNI B IpUpoJie. XUMUYECKOE 3arps3HEHUE
OKpY’KaroIlen cpesibl COEUMHEHUSIMU Cephl (KUCIOTHBIE 10K/IU, 3arpsiI3HEHHE

BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPALICHHS

2.3

OObmias xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOESHHS
aTOMOB, XapaKTEepHbIE CTENEHM OKHCICHHs. A30T, pacnpocTpaHEHUE B
npupoje, ¢uznYeckue M XUMHYeckue cBoiicTBa. KpyroBopor aszora B
npupojae. AMMHaK, ero Gu3NYecKue U XMMUYECKHUe CBOWCTBA, MOIYYeHHE U

npuMeHeHre. Comu aMMOHMS, UX (PU3MYECKHE W XMMUYECKHE CBOWCTBA,




npuMeHeHne. KauecTBeHHas peakius Ha HOHBI aMMOHUS. A30THAsI KUCJIOTa,
e€ monydeHue, QUIMYECKHE M XUMHUYCCKHE CBOWCTBa (00mMe Kak
NpeJCTaBUTEN Kiacca KHCIOT | crenuduueckue). Mcmonb3oBanue
HUTPATOB W COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX YIOOPECHUH.
XUMHUYECKOE 3arps3HeHHE OKpYXKAIOMIeH Cpeabl COSAMHEHUSMH a30Ta

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

2.4

@octhop, amrorponHbie Momudukanuu  pochopa, duzmUeckue wu
xumuyeckue cpoiictBa. Oxcun  docdopa(V) u  dochoprHas xuciora,
¢usnueckne © XHMHYECKHME CBOWCTBA, IMOJNy4YeHHE. VIcronb3oBaHue

¢dbocdaToB B kKauecTBE MUHEPATbHBIX YA0OpEeHUN

2.5

O6mas xapaktepuctuka 3neMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YTIJepoJ], aJIOTPOIIHbIE
Moau(UKaIMK, pacIpoCTpaHEeHUuEe B MpHUpoAe, (PU3UUEeCKHe U XUMUYECKHE
cBoiictBa. Apcopouus. Kpyrosopor yriepona B mpupoae. OKcuabl
yriaeponaa, ux (U3MuUecKue W XUMHUYECKHE CBOWCTBA, ACHCTBHE HA >KUBbBIC
OpraHMU3Mbl, IIOJIy4EHHE M NPUMEHEHHUE. OKOJOTMYECKHE MpOoOJIEMBI,
cBsi3aHHbIE ¢ OokcuaoM yriaepoaa(lV); rumoresa riiob6anbHOr0 MOTEIICHUS
KJIUMaTa, TapHUKOBBIA d(ddext. VYrompHas KUCIOTa U €€ COJU, HX
¢usznyeckue W XUMHUYECKHUE CBOMCTBa, IOJY4YeHHE U IPUMEHEHHUE.
KauecTBeHHast peakius Ha kapOoHaT-HMOHBI. Vcnonbs3oBaHue kapOOHATOB B

6BITy, MCIUNHUHEC, ITIPOMBIINIJICHHOCTU U CCJIbCKOM XO0351CTBE

2.6

[lepBoHayasnpHble TOHATUS 00 OpPraHUMYECKUX BELIECTBaX Kak O
COeIMHEHUSX yriepoja (MeTaH, 3TaH, STHJIEH, alleTUIIEH, 3TaHOJ, TJIULEpHUH,
yKCycHas kuciaora). Mx cocraB u xumumdeckoe crtpoeHue. Ilonsarue o
OMOJIOTMYECKH Ba)KHBIX BEILIECTBAX: XKHpaX, OeNKax, yrieBogax — U UX poju
B OKM3HM uesjoBeka. MaTepuaibHOe €IMHCTBO OpraHWYecKuX U

HCOPTraHNYCCKUX COe€UHEHUI

2.7

Kpemuuii, ero ¢Qusuyeckne u XUMHYECKHE CBOWMCTBA, IOIYYEHHE U
npuMeHenne. CoeHeHUs KpeMHUs B npupoze. OOmmue npeacraBieHus: 06
okcune kpemHus(IV) wu  kpemHmeBoirl  kucimore. CuiMKarbl, WX
UCMOJb30BaHUE B OBITY, MEAMIMHE, TPOMBIIUIEHHOCTH. BakHeimue
CTPOUTENbHBIE  MaTepuaibl: KepaMuKa, CTEKJIO, LIeMEeHT, OeToH,
xene300eToH. [IpoGiembl 06e30MacHOrO HCIMOJIb30BAHUS CTPOUTEIBHBIX

MaTCpHraJioB B HOBCGI[HCBHOﬁ KU3HHU




2.8

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3lioB HEOPTaHUYECKUX BEIECTB,
CBOMCTB COJITHOM KHCJIOTBHI, MpPOBEJCHHE KadeCTBEHHBIX pEaKkIuil Ha
XJIOPUA-UOHBI W HAONIONEHHE TMPHU3HAKOB WX MPOTEKAHMS; OIIBITHI,
oTpaxamlue (QU3NYECKUe U XHUMUYECKHME CBONCTBA TaJIOTEHOB M UX
COeMHEHUH (BO3MOXKHO HMCITOJIB30BaHUE BUCOMATEPHATIOB); 03HAKOMJIICHHE
¢ oOpa3ramu XJ0pUI0B (TAJIOTEHUIOB); O3HAKOMJICHHE C 00pa3IiaMu Cephl U
e€ coequHEHUSMH (BO3MOXKHO  HCIOJB30BAaHUE  BUJEOMATEPHUAIIOB);
HaOmoieHne  mpouecca  oOyriauBaHUST — caxapa  IOA  JIEHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI; W3YYEHHE XUMHYECKHUX CBOWCTB
pa30aBIeHHON CEpHOIl KHUCIIOTHI, MPOBEICHHE KAaueCTBEHHOHN peaklud Ha
cynbdar-uoH u HaOIIOACHWE MpH3HAKa €€ MPOTEKaHHs;, O3HAKOMIICHHE C
(bU3UYECKUMH CBOWCTBaMHU a30Ta, ¢ochopa U UX COCAMHEHHUH (BO3MOXKHO
UCIIOJb30BaHNE BHUAECOMATEPHATIOB), OOpa3laMu a30THBIX M (ocHOpPHBIX
ynoOpeHuil; momydeHue, codupaHue, paclo3HaBaHUE U U3YyUEHUE CBOWCTB
aMMMaKa; TPOBE/ICHIE Ka4eCTBEHHBIX peakluii Ha MOH aMMOHHUA u pocdart-
MOH H W3yYyeHHE TNPU3HAKOB MX MPOTEKAHMS, B3aUMOJICHCTBUE
KOHLUEHTPUPOBAHHOM  A30THOW  KHCIOTBI €  MeAbl0  (BO3MOXKHO
UCIOJb30BaHNE BUIECOMATEPHAJIOB); M3YUYE€HUE MOJENeH KPUCTANTMYECKUX
peméTok anMasa, Tpadura, QyiepeHa; O3HAKOMIIGHHE C IPOIECCOM
afcopOIMu  PAacTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  yIJIEM |
YCTPOHCTBOM TIPOTHBOTA3a; TONy4YEeHHE, COOMpaHHe, pacro3HaBaHUE U
U3yueHHe CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJACHNE KaYeCTBEHHBIX peaKIHii
Ha KapOOHAT- M CHJIMKAT-WOHBI M W3YyYEHHE IMPH3HAKOB HMX IPOTEKAHWUS,
O3HAKOMJIEHHE C NPOAYKIHEH CHIMKATHON MPOMBIIUICHHOCTH; pELIeHHE
OKCHEPUMEHTAIBHBIX 3a/7ad 1o TeMe «BakHelme HEMeTalulbl U WX

COCOUHCHUA»

Meramiel 1 uX COCINMHCHUA

3.1

OO6mrast XapaKTEPUCTHKA XUMAYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux noJyioxxkeHus B Ilepuoanueckoil cucremMe XMUMUYECKUX 3neMeHToB [[.M.
MenpeneeBa u cTpoeHusi atomMoB. CTpoeHHE MeTamioB. MeTraminyeckas
CBA3b U METANIMYECKas KPUCTAIIMYECKasl PelI€TKa. DIEKTPOXUMHUYECKUI

PSAI HAIPSKEHUN METAJUIOB

3.2

duznueckue M XUMHYECKHE CBOMCTBAa METAJLIOB. O6H.II/IC CIIOCOOBI

noJyiydyeHusi MetajuioB. [loHsITHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI




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

X IPUMCHCHUE B 6BITy " IPOMBIIIIJIICHHOCTHU

3.3

[lenounsie MeTamIbl: mojoxenue B Ilepuonnueckoi cucreMe XMMHUYECKHUX
snementoB JI.MI. MeHneneeBa; CTpoeHHE HMX aTOMOB; HAaXOXJIEHUE B
npupojie. Puznueckue M XUMUYECKHUE CBOMCTBA (HAa MpUMEpEe HATpUs U
kaymsi). OKCHUIIBI U TUAPOKCHIBI HATpUs M Kaius. [I[puMeHeHue mienoyHbIx

METAJUIOB U UX COEIUHEHUN

3.4

[IlenoyHO3eMENbHBICE METAJUIBI MarHuii W KaJIbIMi: TOJIOKEHHUE B
Ilepuonuueckorn cucreme xumuueckux dnemeHtoB J[.M. MeHnnaeneena;
CTPOCHUE HUX aTOMOB; HaXOKJIECHUE B Npupoae. PU3NUECKUE U XUMUYECKHE
CBOMCTBAa MarHusi M Kajbllus. BaxkHelme cOeIWHEHUS KalbIHsA (OKCHII,

TUAPOKCHI, coJin). JKECTKOCTDH BOBI U CIIOCOOBI €€ yCTpaHEHHUs

3.5

AmoMunui: nonoxenue B [lepuoandeckoit cucremMe XUMHUECKHUX HJIEMEHTOB
JI.1. MenpeneeBa; CTpOGHHE aTOMa; HaxoxXkaeHue B npupone. duznueckue u
XMMHUYECKHE CBOMcTBa amoMuHMA. AMoTepHble CBOMCTBA OKCHIA U

THAPOKCHUAa A IIOMUHUS

3.6

XKeneszo: nonoxenue B [leprnognyeckoll cucreMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; cTpoeHre aToMa; HaxoxAeHue B npupoze. dusnyeckue n
XMUMHYecKHe cBoicTBa xene3a. Okcupl, ruapokcuasl U conu skenesza(ll) u

xenes3a(lll), ux coctas, CBOMCTBA U MTOTyYCHUE

3.7

XUMHYECKUN HSKCIEPUMEHT: O3HAKOMJIEHHE ¢ oOpaslaMd METAJIOB W
CIUIaBOB, X (PU3NYECKUMHU CBOWCTBAMU; M3yUEHHUE PE3yNIbTaTOB KOPPO3HUH
METa/UIOB (BO3MOKHO HCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KalubllUsi W HATPUS C BOJOM (BO3MOXKHO
WCIIOJIb30BaHNUE BUJIEOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpolecca TOPEHHsS Keje3a B KHUCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIOB); TPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIMi Ha
WOHBI (MarHusl, Kajbllus, aatoMuHMS, IuHKa, kene3a(ll) m sxemesa(Ill),
meau(Il); nabGnrogeHnne M omucaHue MPOLECCOB OKpAIIMBAHMS IJIAMEHU
WOHAMU  HATpHs, Kamusi W Kaublus (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHAIOB); HCCIIENOBaHHEe aM(OTEPHBIX CBOMCTB THIPOKCHIA
QIIOMUHUS U TUJIPOKCUJA LIMHKA; PELICHUE IKCIEPUMEHTAIbHBIX 3a]a4 IO

TeMe «BakHelme MeTauIbl U UX COSTUHEHUS

XuMHS ¥ OKpYXKarolas cpeaa




4.1

Hosbie maTepuansl u TeXHONOTHH. BeliecTBa U MmaTepuansl B OBCEAHEBHOMN
JKW3HU YeJIOBeKa. XUMHUS U 3JI0pOBbe. be3onacHoe UCnoib30BaHNE BEILIECTB
Y XUMUYECKUX peaknuii B ObiTy. [IepBasi moMoms mpyu XUMHUYIECKUX 0KOTaX

" OTPABJICHUAX

4.2

OCHOBBI  DKOJIOTMYECKOM  TIPAMOTHOCTH. XHMHUYECKOE  3arps3HEHue
okpyxatomein cpeapl IIJIK. Ponb XUMUM B pEIICHHH 3KOJIOTHYECKUX
npobGsieM. [IpupoHbIE HCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOTHBIN Ta3,

He(Th), MPOAYKTHI UX MEPEPabOTKH, UX POJIb B OBITY M IPOMBIIINICHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: H3Y4YeHHE OOpa3loB MaTepuajoB (CTEKIIO,

CIUIaBbl METAJUIOB, TIOJUMEPHBIE MaTEPHAJIbI)




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

Kon
NpoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TO3HABAEMOCTU SIBICHUI MPHUPOAbI, MOHUMaHHE OOBEKTUBHOM
3HQUUMOCTH  OCHOB  XHMMHMYECKOW HAyKH Kak olmactu
COBPEMEHHOT0 €CTeCTBO3HAHMSI, KOMIIOHEHTa OOIIe KyIbTyphl U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOIO

06H_ICCTBa; IIOHUMAHHUEC MECTa XUMHUH CPCAU APYIUX €CTCCTBCHHBIX

HayK

1.2

O HAaYYHBbIX MCTOJAX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX
U TCOPCTHUUCCKUX MCTOJAaX HCCIICAOBAHUA BCIICCTB M H3YUCHUA
XHUMHUYCCKUX peaKHHﬁ; YMCHHUE HUCIOJBb30BATH MOJACIN I

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 c(epax mnpodeccnoOHATBbHON MAEATENbHOCTH, CBSI3aHHBIX C
XUMUEH U COBPCMCHHBIMU TEXHOJOTHUAMHU, OCHOBAHHBIMHM Ha
JOCTIDKEHUSIX XMMUYECKOH HayKH, YTO TMO3BOJIUT OOYYarOLIUMCS
paccMaTpuBaTh  XMMHIO  Kak  cdepy  cBoed  Oymymieit
npodeCCHOHATBLHON EATEIbHOCTH U CAETaTh OCO3HAHHBIN BBIOOD
XUMHUHM KakK NMpO(UIBHOrO MpenMeTra MpH IMEepexoae Ha YpOBEHb

cpenHero o0Iero oopa3oBaHus

Bnanenue cucteMol XMMHYECKHX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEMIIINE XMMHUYECKHUE TTOHSATHS: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOYKHOE BEIIECTBO, OJTHOPOIHAS
Y HEOJHOPOHAsI CMECh, OTHOCUTEIbHBIE aTOMHAsA U MOJIEKYJIspHast
MAacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBINA
00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, CONb (CPeIHSs), XUMUYECKas

p€akuuda, pCakKuunu COCAWHCHUSA, PCAKIMK Pa3IOXKCHUA, pCaKIIuU




3aMeIleHNs, peakIuu 0OMEHa, TEIIOBOM AP (EKT peakiuu, SK30- U
SHIOTEPMHUUECKUE PEaKINH, PacTBOP, MACCOBAst OIS XMMHUYECKOTO
SNIEMEHTa B COEAMHEHHMH, MAaccoBas OIS W  IPOLEHTHAs
KOHIICHTpalus BEUIECTBA B PACTBOpE, SAPO aToOMa, SJIEKTPOHHBIN
CIIOM aToMa, aTOMHas OpOuTanb, PaAUyC aToMa, BaJIEHTHOCTb,
CTENEHb OKHCIICHUS, XUMHYECKasi CBsI3b, SIEKTPOOTPULIATEIIBHOCTD,
[nojidpHasds MW HCHOJIpHAA KOBAJICHTHAsA CBA3b, HWOHHAsA CBA3b,
METaJUIMYECKasi CBA3b, KPHCTAUIMYECKass pemeéTka (aTomHas,
MOHHAs, METAJUIMYeCKasi, MOJIEKYJIIpHasi), MOH, KaTHOH, AaHMOH,
ANIEKTPOJIUT W HEIJIEKTPOJIMT, SJIEKTPOIUTHYECKAs JUCCOLMALNS,
pEaKIMy HWOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBHTEIILHBIE
pEaKIMu, OKHCIUTENb ¥  BOCCTAaHOBHUTENb, OKHCICHHE H
BOCCTAQHOBJICHHE,  IEKTPOJIM3,  XUMHYECKOE  pPaBHOBECHE,
oOpatumble M HEOOpaTUMbIE PEAKLUUH, CKOPOCTh XHMHUYECKOW

peakuuu, kataimsartop, [I/IK, koppo3us meTauios, CriiaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHBl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH JI.JMI. MeHnneneeBa, 3aKOH IOCTOSHCTBA

CcoCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUu XUMUU! ATOMHO-MOJICKYJISIpHAA TeOopus:, TCOpHUA

BHCKTPOHHTH‘IGCKOfl JUucconmruanun

Bnanenne ocHOBaMH XHMHYECKOM I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMCHHUEC TIIPAaBUJIBHO HCIIOJb30BATh M3YUCHHBIC BCHICCTBA H
MaTepHuaibl (B TOM 4MCI€ MUHEpalbHble yI0OpEHUs, METaIbl U
CIUIaBbl, MPOAYKTHl MEpepabOTKH MPUPOAHBIX HCTOYHHKOB
yriaeBoAopoaoB (yrisi, NpUpPOAHOro rasa, Hedtu) B OBITY,
CEeNIbCKOM XO3SHCTBE, Ha MPOW3BOJICTBE W MOHWMAaHHE 3HAYCHHS
XKHUPOB, OEJKOB, YIJIEBOJOB Ui OpraHu3Ma 4YeJOBEKa; yMEHHe
IMPOrHO3MpPOBATh BIWAHHUEC BCHICCTB U XUMHUYCCKHUX IPOLCCCOB HA

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CPEY

3.2

YMCHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMU APYTHUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYMe OmbiTa pPaboThl C  Pa3IUYHBIMU ~ HMCTOYHHKAMH
uHpopMallMM MO XWUMUU (HaydyHas M Hay4HO-TIOMYJspHAs

JUTEpaTypa, CI0BapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)




YMCHUC 00BEKTUBHO OLCHUBATDH I/IH(bOpMaI_[I/IIO O BCHICCTBAX, HMX

3.4 NpeBpalleHUsIX M MPAKTUYECKOM MPUMEHEHUH U  YMEHHUe
UCTIOJIB30BaTh €€ IS pelIeHUs] y4eOHO-TI03HABATENbHBIX 33124
Bnagenue ocHOBaMU MOHSTHMHOIO amnmapaTa U CHUMBOJIMYECKOTO

A A3bIKa XMMHHM JJISI  COCTaBJICHHS (OPMYJT HEOPraHWYECKHUX
BEUIECTB, YpPaBHEHUIl  XMMHMYECKHUX  pEaKIHil;  OCHOBaMHU
xumuueckoil HoMmeHkaTypsl (IUPAC u tpuBnanbHO)
YMeHue  OOBACHATH  CBSA3b  IOJOXKEHUS ~ JJIEMEHTa B
[lepuoanueckoit cucTeMe€ C YHCIOBBIMU XapaKTEPUCTHKAMU

c CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsajl sAapa,
olmiee 4YHUCIO DSIEKTPOHOB), PACHpPENEICHHEM OJJIEKTPOHOB 10
HHEPTeTUYECKUM YPOBHSIM aTOMOB INEPBBIX TPEX MEPUOJIOB, KaJHs
U KaJbIHs
IIpencraBienne O NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB (pagmnyc aToma,

6 AJIEKTPOOTPULIATEBHOCT), MPOCTBIX M CJOXKHBIX BELIECTB OT
MOJIOKEeHUs dJeMeHTOB B Ilepumonmyeckoil cucreme (B Majbix
nepuosiaX ¥ TIAaBHBIX TOATPYIIAX) M DIEKTPOHHOTO CTPOCHHS
aToma

7 YMeHnue kinaccupuuupoBarh:

7.1 XAMHUYECKHE DIIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUUYECKHE PeaKIun

8 YMeH#ue onpenensrs:

8.1 BAJICHTHOCTh M CTENEHb OKHUCIEHHS XHMUYECKHX HIIEMEHTOB,

' 3apsia MOHA

8.0 BUJl XMMHYECKON CBSI3M U TUI KPUCTAIUIMYECKOH CTPYKTYpHI B

' COCIIMHEHUSIX

8.3 XapakTep cpeabl B BOAHBIX pacTBOpax BemIecTB (KUCIOT,

' OCHOBaHUI)

8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBaTh (PU3NUYECKUe U XUMUYECKHE CBOICTRA:




NPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOA, rpadur, ammas,

9.1 KpeMHHH, a30T, (ochop, cepa, XJop, HATPUN, KaIHWi, MarHui,
KaJIBLIMM, aTFOMUHUM, JKEJIe30)
CJIOKHBIX BEUIECTB, B TOM YHCIIE WX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJIOPOBOJIOPOJ, CEPOBOJIOPOJI, OKCHIBI M THIPOKCHUIBI
9.5 MetamioB [-1IA rpynn, amomunms, meau (I1), nuHka, sxenesa (I u
' II), oxcuast yriepona (II u IV), kxpemuus (IV), azora u docdopa
(IIT u V), cepwr (IV u VI), cepuucras, cepHas, a30TUCTas1, a30THas,
dochopHas, yrompHas, KpEMHHEBAsI KUCJIOTA U MX COJIH)
NPOTHO3UPOBATh M XapaKTepU30BaTh CBOICTBAa BEIIECTB B
03 3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, IPUMCHECHHUE BEIICCTB B
' 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTEKAHHUS
XHUMUYECKHX MPEBPAICHUH B Pa3IMUHBIX YCIOBUIX
10 YMeHHe COCTaBISATh MOJEKYJISpHbIE H HWOHHBIE YPaBHEHUS
pEaKIuii, B TOM YHCIIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi
103 WTIOCTPUPYIOMINX XUMHUYECKHE CBONCTBA W3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJITBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXIY HUMU
11 VMeHue BEIYHUCIIATH (TIPOBOAUTD PACUETHI):
111 OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COEIMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIMHA M HaXOIUTh KOJMYECTBO
' BEIIECTBA, 00BEM M Maccy peareHTOB WM TPOJTYKTOB PEaKIINN
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOro TIO3HaHWs (HaOIIOACHUE,
121 U3MEpEHUe, OKCIIEPHUMEHT, MOJEIMPOBAHNE) TMPH HU3yYCHHH

BCIICCTB H XHUMHWYCCKHUX HBHGHI/II\/'I; YMCHHC C(I)OpMyJ'II/IPOBaTL

poOJIeMy U MPEIIOKUTD MTYTH €€ pereHus




12.2

0e3omacHoi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XHUMUYECKOU

MOCYAOH U JIabopaTOpHBIM 000pyAOBaHUEM

12.3

npaBuwiaMd  0Oe3omacHOro  oOpalieHuss € BEIIeCTBaMH,
HCIIOJIb3YEMBIMU B IOBCEIHEBHOM >KM3HU, NTPAaBUJIAMU [MOBEICHUS
B ILEISIX COEPEeKEHUs] 3JI0pPOBbS M OKPYXAIOWIEH MPUPOIHON
Cpelbl; MOHMMaHHe Bpeaa (OMacHOCTH) BO3ACUCTBUS Ha KUBbBIE
OpTaHW3MBbI OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS U

MIPEAOTBPAIICHUS X BPEIHOTO BO3JACHUCTBUS

13

Hanmuuune MMPAKTUYICCKUX HaBBIKOB IJIaHUPOBAHUA u

OCYHICCTBJICHHUSA CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

131

HU3YUCHUC u OIMKMCaHUuC (I)I/I3I/ILIGCKI/IX CBOWCTB BCIICCTB,
O3HAaKOMJICHHE C (1)I/ISI/ILICCKI/IMI/I U XHMHYCCKHMHU SBJIICHUAMU,
OINBITBI, WJUIFOCTPUPYIOMIUC IIPU3HAKH IHPOTCKAHUA XUMHUYCCKUX

peakuui

13.2

HU3YUCHUC c1moco0oB Pa3aciICHUsA cMmecent

13.3

MMOJIYYCHHE KHCJIOpPOAda M H3YUCHUC CI'o CBOﬁCTB; MOJIy4YCHUC
BOOOpOJa U U3YUYCHUC €TO CBOﬁCTB; MOJIYYCHHE YTJICKHUCIIOrO Ira3a
U U3YYUYCHUC €TI0 CBOfICTB; MOJIYUCHHUEC aMMHaKa U HU3YYCHHUC €TO

CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPENCIEHHOM MaccOoBOM 1ol

pacTBOPEHHOTO BEIIECTBA

13.5

NpPUMEHEHWEe  WHIUKATOpOB  (JlakMyca,  METHJIOpaHka |
dbeHondTanenHa) s ONpeAeIICHUs XapaKTepa Cpe/ibl B pacTBOpax

KHCJIOT U HIeJI04ei

13.6

WCCIIC/IOBAHUE U OINHCAHUE CBOMCTB HEOPraHUYECKHUX BEILECTB
pa3IMYHBIX  KJIACCOB; HM3y4YCHHE B3aUMOJICHCTBUA KHCIOT C
MeTaJIaMHy, OKCHJIaMU METaJIIOB, PacTBOPUMBIMH "
HEPaCTBOPUMBIMHU OCHOBAHMSIMH, COJISIMU, MOTyICHUE
HEpPacTBOPUMBIX OCHOBaHUM; BBITECHEHHE OJHOTO MeTajula
JIpYT'MM W3 pacTBOpa COJM; HUcCieloBaHUE aM(OTEpPHBIX CBOWCTB

TUAPOKCUAOB aJIIOMUHUSA U IUHKA

13.7

PEIICHUC OJOKCICPUMCHTAJIBHBIX 3aJad II0 TEMaM: «OcHOBHEIC

KJIaCCbl HCOPraHUYCCKUX COe,Z[I/IHCHI/II‘/’I»; «9J’IeKTp0J’II/ITI/I‘{eCKaﬂ




aucconuanusay;, «BakHeHIne HEMETalldbl W WX COCAUHCHUSY,

«Baxneine MeTaIbl U UX COCOAUHCHUA»

13.8

XUMHYECKHE JKCIEPUMEHTHI, WILIIOCTPUPYIOIIHE  PHU3HAKU
NPOTEKAHHS PEaKIMii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIIHH
HA TPUCYTCTBYIONIME B BOJHBIX pAcTBOpax HOHBI: XJIOPHUJI-,
opomun-, woawa-, cyibdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-
AHUOHBI, TUAPOKCU-HOHBI, KATUOHBI AMMOHHMSI, MATHHUSI, KAJIBIIUS,

aTIOMUHMS, Keme3a (2+) u xkenesa (3+), meau (2+), IMHKA

14

YmMmenue:

141

NPEICTaBIATh PE3YJAbTaThl JKCIEPHUMEHTa B (OopMe BBIBOJIOB,
JI0Ka3aTeabCTB, IpauKOB M TaONMIl U BBIBIATH SMIMPUYECKUE

3aKOHOMEPHOCTHU

14.2

yCTaHABIMBAaTh  CBSI3U  MEXJIYy  peaJbHO  HAOII0AaeMbIMU
XUMUYECKUMH SIBJICHUSIMH W TIPOIECCaMM, MPOUCXOISAIIMMH B
Makpo- U MHUKPOMHpE, OOBSICHATh HPUYUHBI MHOT000pa3Ms

BCIICCTB




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

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 IIepBOHaYaIbHBIE XUMUYECKHUE TOHATHS
11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: cMecei
19 ATOMBI M MOJEKyJIbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XHMHUYECKHX
' 35eMeHTOB. [IpoCThIe U C10KHBIE BELIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX 3JEMEHTOB.
' CreneHb OKHUCIIEHUS
3aKOH IIOCTOSIHCTBA cocTaBa BewlecTB. OTHoOcHUTENbHAash aTOMHAas Macca.
14 OtHocuTenbHass MOJEKyJIspHas Macca. MaccoBasd J0i8 XUMHYECKOIO
JJIEMEHTA B COCIMHEHUH
L5 KomuyectBo BemectBa. Mok, MomsipHas macca. MossipHblid 00bEM Ta30B.
' B3anMOoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €AMHULL BELIECTBA
16 ®u3nYecKue U XMMUYECKHE SIBJICHUs. XMMHUYECKasl peakus U €€ IpPU3HAKHU.
' 3aKOH COXpaHEHMsI MACChl BEIECTB. XMMUYECKUE YPaBHEHNUS
5 [Iepnoanueckuit 3axkoH U Ilepuonnueckas cucteMa XMMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. llepuoguyeckas cucteMa XMMHYECKHUX JJIEMEHTOB
2.1 JA.1. Menneneesa. Ileproasl u rpynnsl. QU3NYECKU CMBICI MOPSIIKOBOIO
HOMEPA, HOMEPOB MEPUOA U TPYIIIILI HJIEMEHTA
Crpoenue aromoB. CoctaB aToMHbIX siep. M3oTomnbl. DnekTpoHsl. CTpoeHue
2.2 JJIEKTPOHHBIX 000JI0OYEK aTOMOB NepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuoanueckoit cucremsl .. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHYECKHX JJIEMEHTOB INEPBBIX
TPEX MIEPHOJIOB, KaJIns, KaJIBLIS (pagunyca aTOMOB,
2.3 AIIEKTPOOTPHIIATEILHOCTH, METANTMYECKUX M HEMETAJUIMYECKHX CBOMCTB) U
UX COCQUHEHUH B COOTBETCTBHM C TOJIO)KEHHEM  JJEMEHTOB B
[Iepuoanueckoii cuCTEME U CTPOCHUEM UX ATOMOB
3 CrpoeHue BeniecTBa
3.1 Xumuyeckass cBa3b. KoBajeHTHas (mosisipHass W HEMOJSIpHAsi) CBSA3b.




3H€KTpOOTpI/ILIaTeJIBHOCTb XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Merannndyeckas CBI3b

3.2

Tunel KpUCTAIMYECKUX pEHIETOK (aToMHas, HWOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKH U BUIA

XAMHUYECKON CBA3U

Baxuneimmue MNpEACTAaBUTCIIM HCOPraHUYCCKHUX BCHICCTB. Hemerammel 1 ux

COCAMHCHUS. Mertannsl 1 uxX COCOAMHCHUA

4.1

Knaccudpukanus 1 HOMEHKJIATYpa HEOPTaHWYCCKUX COCTUHEHHI: OKCHUIOB
(comeobpasyroriue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yronlre; OCHOBaHMK (IIETIOYM M HEPAaCTBOPHMBIC OCHOBAHUA);
KUCIIOT (KUCIOPOJCOICpKAIIMEe M OCCKUCIOPOJIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

duszndeckue M XHUMHYECKHE CBOMCTBa MNPOCTBIX BCHICCTB-HEMCTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cepbl, a30Ta, hochopa, yriepora, KpeMHUsI

4.3

dusznueckue U XUMHYSCKHE CBOHCTBA IMPOCTBhIX BCHICCTB-MCTAJIJIOB: JIUTUA,
HaTpH:, Kajus, Mar”Hus n KaJIbIIMs, AJIFOMHHUA, KEJIC3a.

DNEKTPOXUMHUYECKHUH Pl HAIPSHKEHUH METalJIOB

4.4

dusnueckue n XHUMHNYCCKUC CBOMCTBA BOAOPOIHBIX COE€IUHEHUI

HEMETAaJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

Ou3nyecKkue ¥ XUMUYECKHE CBOMCTBA OKCHA0OB HemeTaioB: cepsl (IV, VI),
azora(ll, 1V, V), dochopa(Ill, V), yraepoma(Ill, IV), xpemuus(IV).

HOJ'IyLIeHI/IC OKCHJ0B HEMCTAJJIOB

4.6

Xumnueckue cBoicTBa okcuaoB: MeTaiuioB [A—IIIA rpymm, nuaka, meau(Il) u

xenesa(ll, IT). TTonydyeHne okCUI0B METAIIIOB

4.7

XUMHUECKHE CBOWCTBA OCHOBaHMM M aM(OTEpHBIX TUIPOKCHUIOB (Ha
npuMepe TUIPOKCHUJIOB alFOMUHUS, *Kele3a, HuHKa). [lonydyeHre ocHoBaHMMA

¥ aM(OTEPHBIX THJIPOKCUIOB

4.8

O6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOTHOM,
CEpOBOJIOPOAHOM, CEPHUCTOM, CEPHOM, a30THOM, PochopHO, KPeMHUEBOMH,
yrosibHON. OcoOble XMMHUYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOW CEPHOU H

a30THOM KUCIIOT. [lonyyeHue Kucior

4.9

OO6ue xumMHuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

4.10

[Tony4yenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHUCIOPOAa, aMMHAKa,




YTIICKHCIIOTO Ta3a B JIabopaTopuu
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HonyquHe aMMHuakKa, CepHOI>'I W a30THOM KHCJIOT B IIPOMBIINIJICHHOCTH.

OO61mue criocoObl MOTYyYeHUS METAJIOB

412

I'eneTnueckas cBI3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COC,I[I/IHCHHI;'I

Xumudgeckue peaKnuu

5.1

Knaccudukanus XuMUIecKUX peakiyii Mo pa3InyHbIM IPU3HAKAM: [0 YUCITY
U COCTaBYy YYaCTBYIOLIUX B pEaKLUH BEILECTB, M0 TEIIOBOMY 3(p(deKTy, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMECHTOB

5.2

TernnoBoil APPEeKT XUMUYECKOH pEaKIHMH, TEPMOXUMHUYECKUE YpPaBHEHHS.

9K30- " OHAOTCPMHUUCCKUC PCAKIIUHU. TCpMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. Oxkucnurenu u
BOCCTaAHOBUTCIIN. Hpoueccm OKHUCJICHHUA W BOCCTAHOBJICHUS. SHGKTpOHHLIfI

OanaHC OKUCIUTEIbHOBOCCTAHOBUTENIBHOM PEAKIIUU

5.4

TeopI/m BHCKTpOHHTquCKOﬁ Auccouuanuu. KaTI/IOHbI, AHHWOHBI.
3JI€KTpOJII/ITI)I U HEOJICKTPOJUTHI. CunbHble U cla0bie OJICKTPOJINTHI.

CreneHp QUCCOUAAN

5.5

Peakiiun nonHoro oOmeHa. YcioBus MMPOTCKAHUA peaKLII/Iﬁ HOHHOTO O6MCH3.,

IIOJIHBIE Y COKPAIllEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XUMHS U OKpY>KaroIlas cpesa

6.1

BemecrBa 1 martepuansl B ITOBCEJHEBHOW >KM3HM 4elloBeKa. be3omacHoe
UCIOJIb30BaHUE BEIECTB U XMMHUYECKUX peakiuii B jabopatopuu U OBITY.

HepBaﬂ MmoMoump MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpyXarouie cpenbl (KUCIOTHBIE O,
3arps3HEHUE MOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeAoTBPALCHHS
[TpenenbHast nomyctumasi konueHtpauus Bemiects (IIJK). Ponp xumun B
PELICHUH HKOJOTMUYECKUX NpolieM. YCWIeHHe MapHUKOBOro sddexTa,

pa3pyiieHrue 030HOBOTO CIIOSI

6.3

[Tpumenenue cepsl, azoTa, hocdopa, yriepoaa, KPEMHHUS U UX COCTMHEHUN B
OBITY, MEIUIIMHE, TPOMBINIICHHOCTH M CEIhCKOM XO03sicTBe. [IpuMeHeHme
METaJUIOB M CIIJIAaBOB (CTallb, YYT'yH, AIOPANTIOMHMHHUH, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH WX coenuHeHud. [loHATHE O KOppO3UHM METaJIOB,

OCHOBHBIE CIIOCOOBI 3allUThI UX OT KOPPO3UHU

6.4

[IpupoaHble MCTOYHHMKH YTIEBOAOPOAOB (yroib, MPHUPOIHBIA ra3, He(TH),




IPOAYKTHI UX TIepepaboTKu (O€H3UH), MX POJIb B OBITY U MPOMBIIIIJICHHOCTH

HepBOHa‘IaJ'IBHBIe MOHATHA 00 OpPraHM4CCKHUX BEIIECTBAX KaK O COCAMHCHHAX

yriaepojna (MeTaH, 3TaH, OSTHIIEH, aleTWIEH, 3TaHOJ, TJIMIEPUH, YKCYyCHas

0 kucnoTa). [loHATHE O OMOJOTMYECKH BAXKHBIX BEINECTBAX: JKUpaX, OesKax,
YIJIEBOJIaX — M UX POJIH B )KM3HHU YEIIOBEKA
7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHCHUSM




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

Xumust: 9-1 kiacc: 6a30BbIi YpOBEHB: yUeOHUK; 6-€ U3/1aHue,
nepepadboranHoe Pym3utuc I'.E., ®enpaman @.I". AkinonepHoe 00111eCcTBO
«M3natenbctBoO «IIpocBenienue»

Xumus: 8- kiacc: 0a30BbIN YpOBEHB: YUEOHUK; 6-€ U3IaHUE,
nepepadborannoe Pymsutuc I'.E., ®enpaman @.I'. AkiinoHepHoe o0111eCTBO
«3narensctBO «lIpocBenieHne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

Xumust: 9-i kiacc: 6a30BbIi YpOBEHB: yUeOHUK; 6-€ U3/1aHue,
nepepadotanHoe Pymsurtuc I'.E., ®enpaman @.I'. AkiinonepHoe o0111ecTBO
«3narensctBO «lIpocBemienue»

Xumus: 8-1 kiacc: 0a30BbIN YpOBEHB: YUEOHUK; 6-€ U3TaHUE,
nepepadborannoe Pymsutuc I'.E., ®enpaman @.I'. AkiinoHepHoe o0111eCcTBO

«M3parensctBO «IIpocBenienne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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