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HHOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma 1o XuMuu i 8-9 KIaccoB COCTaBJI€HAa Ha OCHOBE CIETYIOIIMX
HOPMaTHBHO-TIPABOBBIX M HHCTPYKTUBHO-METOANYECKUX JOKYMEHTOB!
o DepnepanpHoro 3akoHa «OO0 oOpaszoBanuu B Poccuiickoit ®epepauum» Ne273-D3 ot
29.12.2012r.
e OI'OC OOO (nmpuka3z Munnpocseuienust PO Ne 287 ot 31.05.2021r.).
e OOIT OO0 (mpuxa3z Munnpocsemenus P® Ne 370 ot 18.05.2023).
¢ [Ipuka3za Munnpocsenienus: Poccun ot 9 oxtsiopst 2024 r. Ne 704 «O BHECEHUN W3MEHEHHUN
B HEKOTOpble IpuKa3sl MuHucTepcTBa mnpocsBeuieHus Poccuiickoit  ®Denepanun,
Kacaromuecss  (epepambHBIX  00pa3oBaTENBHBIX  MPOTPaMM  HAYaIbHOTO  OOIIEro
00pa3zoBaHusi, OCHOBHOTO 00111eT0 00pa30BaHuUs U CPETHET0 OOIIEro 0Opa3oBaHU.
e OcHOBHOM 00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO oOmero ooOpasoBanuss MBOY
«DoxuHckas COLI Noe2y.
e [lomoxxeHuss o pa3paboOTKe W YTBEPKACHUU paboOuYMX MIpOrpaMM Yy4yeOHBIX IMPEAMETOB,
KypcoB, auctuiuiH (Moayneil) MbOY «®oxunckas COLLL No2».

e Vue6noro mana OOII OO0 MBOY «®okunckas COIL Ne2» na 2025-2026 yueOHbIN
TO/I.

e Kanenmaproro yue6noro rpaduka Ha 2025 — 2026 yuebnsiii ron MBOY  «®okuHCKas
COLLT No2y.

e ®depnepanpHOif padouei mporpammbl OO0 1o yueOHOMY TTpeaMeTy Xumust 1ist 8-9 kiaccos.

IIporpamma mo xuMum AaéT NpeACTaBICHHE O LEJsIX, OOIIel cTpaTerud oOydeHus,
BOCIIMTAHUS U Pa3BUTUs OOYYAIOLIUXCS CpPEACTBaMHU Y4eOHOro IpeAMETa, yCTaHAaBJIMBAET
00s13aTesIbHOE IPEMETHOE COJEp KAHUE, ITPETyCMaTPUBAET paclpe/lelieHHe ero no Kiaccam U
CTPYKTYpUPOBAaHHE II0 pas3feraM M TeMaM IpPOrpaMMbl IO XUMHUH, ONPENEIseT
KOJIMYECTBEHHBIE W  KAYECTBEHHBIC  XApPAaKTCPUCTUKH  COACPIKAHMSA, PEKOMEHAYEMYIO
IIOCJIEOBATEIBPHOCTh M3Yy4EHUS] XUMHUHU C Y4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBsi3eH, JIOIMKHM y4eOHOro mpoliecca, BO3PAaCTHBIX 0COOEHHOCTEH 00ydaroluxcs, onpeaesser
BO3MOJKHOCTH IIpeaMeTa A pealu3alu TpeOOBaHUM K pe3yilbTaTaM OCBOEHHMS OCHOBHOM
o0pa3oBaTeJIbHOW IPOrpaMMbl Ha YPOBHE OCHOBHOrO oOmiero oOpa3oBaHUs, a TakKxke
TpeOoBaHMH K pe3ynbTaTaM OOYy4EeHUS XUMHUM Ha YPOBHE LeJed M3ydyeHHs mpeaMera U
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATENILHON JEATEIbHOCTH OOYYaloLerocsi IO OCBOCHMIO
y4eOHOr0 CoJiep KaHusl.

3HaHUE XUMHH CIY)KUT OCHOBOM JUIsl JOPMUPOBAHMSI MUPOBO33pEHHSI 00yUaroIIerocs, ero
IPEJCTAaBICHUNA O MaTEpUAIIbHOM €MHCTBE MHUpPa, BXXKHYIO POJIb UTPAIOT (POpMUpPYEMbIE XUMHUEH
IIPEJCTABICHUS O B3aMMOIPEBPALCHUAX SHEPTUU U 00 BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIeM YCTOMYMBOTO pPa3BUTUS 4YeJOBEYECTBA — CBIPHEBOH,
SHEPreTUYECKO, MUILIEBOM U KOJIOrHYecKOi 6€30MacHOCTH, TPOOIIEM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaju3allMd BO3MOXHOCTEW Il caMopa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 0011eH U (YyHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMUPOBAHKE MBIIIJIEHUSI U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaronuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEIbHOM  yuyeOHOM  JeATEeNbHOCTH,  OKCIEPUMEHTAJbHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
npodeccuoOHaNbHON 1eATEIbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAyYHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPHUPO/IbI U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUH
€CTECTBEHHO--HayYHOH TPAaMOTHOCTH O0yJarOLUXCS;



CrocoOCTBYeT (OPMUPOBAHHMIO IICHHOCTHOTO OTHOIIEHUS K ©CTECTBEHHO--HAYYHBIM
3HaHWUSIM, K TPUPOJC, K UEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlaHHble HampaBlieHUS B OOYYEHHU XMMHUU OOECHEUMBAIOTCS CIEeUU(UKON CcoAepiKaHUs
y‘-ICGHOFO npeamera, KOTOprfI ABJKCTCA TNCAArOrM4CCKU  aJalITUPOBAHHBIM  OTPAKCHUCM
0a30BOI HAYKH XUMHUU Ha ONPEICIIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH HAa OCBOCHHUE
O6yT-IaIOHII/IMI/IC$[ CHUCTCMBbI IICPBOHAYAJIbHBIX MOHATUH XHUMHH, OCHOB HCOpFaHquCKOﬁ XUMHUHU U
HCKOTOPBIX OTACIBbHBIX 3HAYUMbBIX MOHATHHU OpFaHI/I‘-IeCKOI\/JI XUMHUH.

CrpykTypa coaepKaHus MPOrpaMMbl TI0 XUMHH C(HOPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ miydenuro. CojaeprkaHue CKJIQAbIBACTCS U3 CHUCTEMbl NMOHSATHH O XHMHUUYECKOM
JJIEMEHTE U BCEHICCTBE U CHUCTCEMBI MIOHATHI 0 XUMHWYECKOH pCaKknum. O06e 3TH CHCTEMBEI
CTPYKTYPHO OpraHM30BaHbl II0 NPHUHILMITY IOCJIEIO0BATEIBLHOTO Pa3BUTHS 3HAHWW HAa OCHOBE
TCOPETUYCCKUX HpC)lCTaBJ'IeHI/Iﬁ Pa3HOTO0 YPOBHA:

— aTOMHO--MOJICKYJISIPHOTO YU€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YUCHUA O CTPOCHUHU aTOMa U XUMHAYECKOU CBA3H,

— IPEJCTaBIEHUN 00 AIEKTPOJUTUUECKON AUCCOIMAIIMM BEIIECTB B PaCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OSMITUPUYECKH TMOJTYYCHHBIX H
OCMBICJIICHHBIX q)aKTOB, pa3sBHUBAKOTCA IOCICAOBATCIIBHO OT OAHOI'0 YpPOBHA K JOpPyromy,
BBINIOJIHAA (DYHKIMH OOBSICHEHHS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYCCKOI0 MPUMCHCHHSA U MMOJIYYCHUA N3Yy4aCMbIX BCIICCTB.

OcBoeHue MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUUYECKON COCTABJISIONIEH HAy4HOW KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW HPUPOIBI,
LIEHHOCTHOTO OTHOILLIECHHS K HAyYHOMY 3HAHUIO U METOJIaM [03HaHUs B Hayke. M3ydeHne XuMuu
MPOUCXOTUT C TMpPHUBJICUEHUEM 3HAHUM U3 paHee M3YUYEHHBIX YYEOHBIX MPEeIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kiacce» u «D@u3mnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUI OCHOB XMMUYECKOW HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3aiadya yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHIM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHUH MHPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHUN K HAYYHBIM METOJIaM MO3HAHUS [IPU U3YYECHUU BEIECTB U XUMUYECKUX PEaKIIHii, B
dbopMHUpPOBaHMM ¥ PA3BUTUU IIO3HABATEIbHBIX YMEHHUH M HMX MPUMEHEHHMHM B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENIbCKON AESITeTbHOCTH, OCBOCHHUU MPaBUJI 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B TOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHHHM XUMUU HAa YPOBHE OCHOBHOTrO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUCHUE
MPUOOPETN TaKUe 1eH, KakK:

— (opmHupoBaHUE WHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOKH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATUIO PEIICHUH, CIOCOOHOM aJanTUpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAampaBJIEHHOCTh OOYYeHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHHe OOyJaroumxes K
CaMOCTOSITEIbHOM ~ IO3HABATEJNIbHOW  JESATENbHOCTH,  HAaydyHbIM  METOJaM  TMO3HAHUf,
(hopMUPYIOITUM MOTHBAILIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrniedyeHre YCIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHHI0 OOYUYaAIONIUMUCS OIbITa
pa3HoOOpa3HON AeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHITHI ), UMEIOIINX YHUBEPCAbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESATEIbHOCTH;

— ¢popmupoBanue o0mel PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
quclie YMEHHH OOBSCHSATh M OLICHUBATH SIBICHUS OKPYXKAIOMIETO MHUpPA, MCIONb3Yys 3HAHUS U
OTIBIT, TOJYYEHHBIE TMPU H3YYCHUH XUMHUHU, MPUMEHATh HMX TMPU PELIICHUH TMpoOieM B
IIOBCEIHEBHOM JKU3HHU U TPYAOBOM JEATEIBHOCTH;



— GopmMupoBaHue y 00yJaArOMIMXCS TYMAHUCTUICCKUX OTHOIICHHIA, TOHUMAHUS [ICHHOCTH
XUMHYECKUX 3HAHHWHA I BBIPAOOTKU 3KOJOTHYECKH IIEJIeCOOOPa3HOr0 TOBEICHUS B OBITY H
TPYIOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAKOLIEH NPUPOIHOU
cpensl;

— pa3BUTHE MOTHBALIUU K O0Y4YEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
pOQHIIS U HAPABICHHOCTH JalbHEHIIIEro oOydeHusl.

OO1ee 4uCIIo 4acoB, OTBEASHHBIX I M3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocraBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Posnb XMMUM B KU3HU YENOBEKA. XMMHUS B CUCTEMe HayK. Tena u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKHE ypaBHeHUs. Knaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yY€HHWE W OMUCaHWE (PU3UUECKHX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SABJIEHUH, HAOII0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BbIIApUBAHME, AUCTUIUIALIUA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Moeneil MOJIeKy (IapoCTEP>KHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl TONyYeHHs KUCIOpOJa B JIaboOpaTOpHH U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHIOTEPMHUUYECKUE peaKkiuH. TOMIUBO: Yrojdb M METaH. 3arps3HEHHE BO3]yXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonspHblii 00bEM ra30B. Pacu€rbl Mo XUMHUUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJsl BeElIecTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHUE MNPUPOJHBbIX BoA. OXxpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3nyecKue U XUMHUYECKHE CBOMCTBAa OKCHI0B. [lonydeHne okcuaos.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugpukanus kucinor. Homenknatypa kucinor. OU3NUECKUe U XUMHUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHUs ropeHus (mokapa), 03HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHNE OCOOEHHOCTEH PACTBOPEHHUS BELIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), MCCIIEOBaHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIAcCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalu3alKK, TMOJYyYeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XUMH4YecKas ¢BsA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTbI, KOTOpble 00pa3yloT aM(pOTepHbIe OKCUIbI U THIPOKCHIBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIbI AIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
Ilepuomnueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. JI. . MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHMS. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHUE, PEAKLIUU PA3JIOKEHUS, COCTUHEHMS).



Meosicnpeomemnvie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3EH MpPU U3yYEHUU XUMUHU B § Kiacce OCYIIECTBISAETCS
4yepe3 MCIOJIb30BaHME KaK OOLIUMX €CTECTBEHHO--HAyYHBIX MOHATHM, Tak M IOHATHH,
SIBJIFOILUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT'0 LIUKJIA.

OOmre ecTecTBEHHO--HAYYHbIE TOHSATHS: HAyYHBIH (aKkT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJAWYHOCTb,  HAONIOACHWE,  DKCIIEPUMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, OJJIEKTPOH, IIPOTOH, HEHUTPOH, HOH, HYKIWJ, H30TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUYECKUN 3apsj, BEUIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
383161, ComHIIE.

buonorus: dotocunres, nprxanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuonmueckas cucrema xumuuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHue aTroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallks, KalblMsi U HUX COEIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 1JIeMeHTOB B [lepuoanueckoil cuctemMe u CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIACCaM HEOPraHMYECKUX COCIMHEHUH, TEHETUYEeCKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccugukanus XuMHU4eCKUX peakiUil MO pa3In4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQeKTy, MO H3MEHEHHUIO CTEleHEeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHUIO KaTaiu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKLIMH, TEPMOXUMHUUYECKNE yPAaBHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IlonsaTe o xumuueckoM paBHOBecuu. @DakTOphl, BIMAOIIUME HAa CKOPOCTb
XMMHMUYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHON peakunu. COCTaBICHHE YPABHEHHMI OKHCIIHTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/a AJIEKTPOHHOr 0 OanaHca.

Teopus 2MEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINNEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CujabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCJIOBUS NMPOTEKaHUs peakluil HOHHOro OOMEHa, MOJIHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMS peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBeHHblE peaklIUU Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIIEOBAaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLMALUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue



ocajJKa, BBIJCICHHE Tra3a, oOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpeHUe, Peakiuu pasiokKeHUs, COCAMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUMX BEUIECTB C IMOMOIIbI0 KAaueCTBEHHBIX pEaKIUil Ha HWOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmiass xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKUE CBOWCTBa Ha TpuUMepe Xiopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMEeTaJIaMH,
menoyamu). XsopoBogopon. ConsiHas KHCIOTa, XWMHYECKHE CBOWMCTBA, IOJIyYeHHE,
npuMeHeHue. J[efcTBre Xjopa U XJI0pOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKACHUE B TIPHPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (pu3MUecKre CBOWCTBA MPOCTHIX BEUIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KuCioTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JIeKallue B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a TONyYeHUs CepHOM KHcioThl. [IprMeHeHue
cepHoOM KucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TMpHpOJEe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE TOXIW, 3arps3HEHHE BO31yXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIIICHHS.

OO6mass xapaktepuctuka syeMeHToB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkne u XUMHIECKHE
CBOMCTBa, MoyueHue u npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHbl aMMOHHUS. A30THasi KUCIIOTa, €€ MOoJIydyeHue,
¢bu3uYecKkne W XHUMHYECKHE CBOMCTBAa (0OIIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. XumMuueckoe 3arpsa3HeHHe OKpYXarouleil cpeibl COeTMHEHUSIMH a30Ta (KUCIOTHBIE
JOXH, 3arps3HEHHE BO3.yXa, MOYBbI U BOA0EMOB). Docdop, amioTponHbie MOAUPHUKAIII
docdopa, busndeckne u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moisiyueHue. Mcmonb3oBanue ¢dochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTJIepo/i, alUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIecKkrue cBoicTBa. Axcopouus. KpyroBoport yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrMYeCKUe MpoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUINOTEe3a II00ANBbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3PQeKT. YroibHas KUCIOTa U €&
conu, X (pu3MUeckrue W XUMHUYECKHE CBOWMCTBA, IMONyueHHUE U HpuMeHeHue. KadecTBeHHas
peakuus Ha  kapOoHar-uoHbl. Mcmonb3oBanume  kapOOHaToB B OBITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COENMHEHMSX YriepoJa
(MeraH, 5TaH, OSTHJIEH, aleTWIEeH, 3TaHOJ, TIJIMIEPHH, YKCycHas kuciaora). [IpupoaHbie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX IepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OHOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B JKM3HHM YeloBeka. MarepuaibHOE €IUHCTBO
OpPraHUYeCcKUX U HEOPraHMUECKUX COEMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mpupone. OOmwue mpenctaBieHuss o0 okcunae kpemuus (I1V) u



KpeMHHEBOH kucnoTe. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiime
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO MCIIOJIb30BAaHMS CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3yueHre o0pa3loB HEOPraHMUECKUX BEILIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUe U XUMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCIUHEHHUN (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIGHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoOB), HaAONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4eHHE XMMHUYECKHX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, IIPOBEJICHHE KAaY€CTBEHHOM peakuMM Ha cyinb(arT-uoH W HaONIo/leHue IMpHu3HakKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3NYECKMMM CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHKE BUACOMATEpUaIoB), oOpa3amMu a30THBIX U PochOopHBIX ya00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uoOH M H3YYEHHE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbI0 (BO3MOYXHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTaUIMYECKUX PEMIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, COOMpaHue, pacrlo3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMui Ha KapOoHAT U
CIJIUKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIHeH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmue
HEMETAIIJIbl U UX COCTUHEHHUSI.

MeTaJibl B UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHUHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHToB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHHE MeTauioB. MeTainyeckas CBA3b M METAJUIMYECKas KPHUCTALINYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HaNpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CTIOCOOBI 3alIUThI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUI, OpoH3a) U
UX MMPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOkKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupone. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [IpuMenenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHMUIA.

[[lenouyHo3emMenbHbBIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoanueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHE B
npupoje. Pusnyeckue U XMMUYECKHUE CBOMCTBA MarHus U Kajuplus. BakHelmue coequHeHus
KanpIus (OKCHII, TUIPOKCU], coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunmil: nosioxenue B Ilepumonnueckoil cucreMe xumuyeckux sneMmento J[. WM.
MenneneeBa, CTpOEHHE aTomMa, HaxOKJAeHUE B npupoje. Pusndeckue U XMMHUYECKUE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATFOMUHHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu skenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaVIOB U CIUIaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUS U HATPUA C BOJOH (BO3MOXHO HCIOJIb30BaHUE



BHJIEOMATEpUAJIOB), HCCIIEJOBAHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS JKele3a B
KHCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaklUi HAa MOHBI: MarHus, Kajlbliis, aJIIOMUHUS, LMHKa, xene3a (I1) u xenesa
(1), memu (1), HaOrOIEHHE W OMKMCAHUE MPOIIECCOB OKPALITMBAHUS [IAMEHH MOHAMH HATPHS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHHS U THUIPOKCUIA IMHKA, PEIICHUE SKCIICPUMEHTAIBHBIX 33]1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiisl B IOBCETHEBHOM >KM3HM uYeioBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XHMHYECKUX peakiuil B ObITy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpeabl (MpeneibHasi JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

U3y4eHHue 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUalbl).

Meosrcnpeomemmnwie ceasu

Peanuzarust MexXIpeAMETHBIX CBSA3EH NPH M3y4YEHUH XUMHUH B 9 Ki1acce OCYyIeCTBIIACTCS
Yepe3 WCIOJIb30BaHWE KaK OOIMMX EeCTECTBEHHO-HAYyYHBIX TMOHATHM, TaK ¥ TOHSITHH,
SIBJISTIOIIIAXCSI CACTEMHBIMH JIJTs1 OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKIIA.

OO0mme ecTeCTBEHHO-HAyYHBbIC TOHATHS: HAay4YHBIM (paKT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAMYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MaTepUaIIbI.

®dusmka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, W30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUH 3apsi, M[POBOJHHMKH, MOJYIPOBOJHUKH,
TUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3UYECKHE BEITUYHHBI,
€AVHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, COHIIE.

buonorust: dortocuHTe3, npixanuwe, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, INTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MuHepanabl, TOpPHbIE MOPOJBI, IOJIE3HBIE
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pE3YyIbTaThl OCBOEHHS IPOrpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBUM €  TPAAULMOHHBIMU  POCCUHCKMMM  COLMOKYJABTYPHBIMM U  JTyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLMAIN3ALNY O0YyJaIOIIIXCS.

JIM4HOCTHBIE PE3YNbTATHl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPMEHTALMH M PaCIIMPEHHUE OIbITAa JESITEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1)naTpnoTH4ecKoro BOCIIMTAHUSA

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HAyYHOMY
HaCJIEUI0, MOHMMAaHMs 3HAUYEHUs XMUMHUYECKOW HAyKM B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGpOpMaLUel 0 MepefoBbIX JOCTUKEHHUSIX M OTKPBITHIX
MHPOBOH M OTEUECTBEHHOW XHMMUH, 3aUHTEPECOBAHHOCTH B HAay4YHBIX 3HaHHUSIX 00 YCTpOMHCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MIPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00LIECTBEHHO TMOJIE3HOM,
y4ueOHO-HCCIIeI0BATEIbCKOM, TBOPYECKOM M JApPYrUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBIMIOJIHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHHIO M B3aUMOIIOMOILM B Tpoliecce 3TOW y4eOHOW NesTenbHOCTH, TOTOBHOCTH
OLICHUBaTh CBOE IOBEJIEHHE U TOCTYNKH CBOMX TOBApHILEH C MO3UIMHM HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIEICTBUH MOCTYIIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33pDEHUYECKHE  MPEJCTABICHUS O  BELIECTBE U  XHMHUYECKOH  peakiuH,
COOTBETCTBYIOLI[E COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKH U COCTABISIOIIME OCHOBY JUIS
[IOHMMAHUSl  CYIIHOCTM HAayyHOW KapTUHbBI MHUpA, IMpPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3sBUTHUs MPUPOABI, B3AaUMOCBA3AX YEJIOBEKA C IMPUPOJHON Cpelloi, o poiu
XMMUH B IO3HAHUM 3THX 3aKOHOMEPHOCTEHH;

[I03HaBaTEIbHbIE MOTHBBI, HAIpPAaBJICHHbIE Ha IOJIydeHHE HOBBIX 3HAHUI IO XMMHH,
HeoOXoAUMBble JUId OOBACHEHMsI HaONIOJAeMbIX IPOLECCOB U SBJICHMUH, IO3HABATEIBHOM,
MH(GOPMALIMOHHOMN U YUTATEIBCKON KyJIbTYpHhl, B TOM YHCJIE€ HABBIKOB CAMOCTOSITENILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOH JUTEpaTypod, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
MH(GOPMALMOHHBIX TEXHOJIOT U

UHTEepeC K OOYyYEHMIO M TO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHON M HCCIEN0BATENLCKON AEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHME IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 37I0pOBbI 00pa3 >KWU3HU, OCO3HAHUE MOCIEJICTBUM M HENpUSATHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAUMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KU3HH;

5)TpynaoBoro BocnuTaHus:

MHTEpeC K MPaKTUYECKOMY M3Y4EHUIO MpodeccHii 1 Tpyaa pa3inyHoOro poja, yBaKeHHE K
TPyAy W pe3yinbTaraM TpyJOBOM JAEATEIbHOCTH, B TOM 4HCIE HA OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,

OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmeurHol mpogecCHOHAIbHON AEATEIBHOCTH U

pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;
6)3K0J10r14ecKOro BOCIIUTAHUS:

HKOJIOTUYECKHU I[eNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYalLUAX, YTPOKAIOIIKX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMCHSTH 3HAHUS, TMOJydaeMble TPU HM3YYCHHH XUMUU, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00AJILHOTO XapakTepa 3KOJOTHYECKUX MPOoOJIeM U MyTed MX pelieHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT HA OCHOBE 3HAaHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSATEIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHN  (BBIAEHATH WX XapaKTepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCTOIH30BaTh MOHATUS Ui 0OBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 00bEKTaMU U3YYEHHUS, CTPOUTH JOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIC, 1€ TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBbIBaTh IIHPOKO
MIpUMEHsIeMbIe B XUMHH MOJICIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC MPU3HAKK H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABJIEHHBIE BOMNPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMUS, a
Takke B KaueCTBE OCHOBBI Ui ()OPMUPOBAHWS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpHOOpeTEeHNE OMbITa MO TJIAHUPOBAHUIO, OPraHMU3AIMH M TPOBEACHUIO YYCHUUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M MpOolecca, CAMOCTOSITENILHO MTPOrHO3UPOBATh €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNaHHOM pabdoTe.

Padora ¢ undopmanueii:

yMEHHE BBIOMPATh, AaHATTM3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIINIO PA3TMYHBIX BUJOB
1 (OpM MpeICTaBICHHSI, TOJIy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAS TUTEpaTypa



XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHEeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE IPUMEHATH Pa3IMUHbIe METOJIbI M 3aIPOCHI MPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCIIOJIB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

YMEHHUE HCIONb30BaTh M aHAIM3UPOBATh B Ipoliecce y4yeOHOW M HMCCIenoBaTEIbCKOU
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHs 3a/laBaTh BOIPOCH (B XoJe jauanora M (WIKM) JTUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 PEe3yIbTaTOB BBITIOJTHEHUS XHUMHYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
WCCIIEIOBATENILCKOM JEATEIPHOCTH TPU PEIICHNH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4éra
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHbIe YHUBepPCaJbHbIE Y4eOHbIEe 1eCTBUSA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIH aJITOPUTM JEHCTBUHM NpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MpelaraeMble B YCIOBUH 3a/IaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOy4arouMMuUCsl HAay4HbIE 3HaAHHUS, YMEHHUS W CHOCOObI JeWCTBUH, crenuduyecKkue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHniy obyueHnus B 8 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUI: aTOM, MOJEKYyIa, XUMHUECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTh, OTHOCUTENbHAas aTOMHash M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHUYECKOTrO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIATENFHOCTD, CTENICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKImii: peakuyi COSUHEHUS, PEAKIIUN PA3JIOKEHUS, PEaKIIMU 3aMElIeHUs, PeaKIIun
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBOM A PEKT peakiuu, sSApo aToMa,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aroMa, XUMHUYECKas CBS3b,



MOJISIpHAsl M HEMOJIsIpHAsi KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 107151 BelecTBa (IPOLIEHTHAsI KOHIIEHTPALIKsI) B paCTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U MPUMEHSATH 3TH
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® CIIOJIB30BaTh XHMHYECKYI0 CHMBOJIMKY JIJISI COCTaBJICHHS (OpPMYNT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OMNpeneNnsaTh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTIpeNIeNIEHHOMY KJIacCy COCOUHEHHWH 10 QopMmynam, BHJ XHUMHYECKOH CBS3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [leproanueckoro 3akona JI. M. MenpeneeBa: 1eMOHCTPUPOBAThH
MMOHUMAHHUE TIEPUOTUIYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nonoxxenus B Ilepuoanueckoil cucTeMe, 3aKOHOB COXpPaHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTaApoO;

® OMNHUCHIBAaTHh M XapakTepuzoBaTh TaOmuuHyro Gopmy Ilepuogudyeckoit cHUCTEMBI
XUMHUYECKUX DIIEMEHTOB: pa3iiMyaTh MOHATHS «rjaBHas mnonarpynmna (A-rpymnma)» u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHUOMBI, COOTHOCHUTH
0003HaYeHMsI, KOTOpbIe UMeIoTCs B Tabnwuie «lleprmoanueckas cucreMa XUMHUYECKUAX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CIIOSIM);

e KJacCU(UIUPOBATH XUMHUUECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECCKUE
peaknuu (10 YMCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY
sddekry);

® XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, TOATBEpXKJas  ONHCAHME INpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAUE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIUHCIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, Kilaccu(UKaIUIO, BBISBICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBSA3€M — JUIsI U3YYEHHs] CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCIIEPUMEHT (PEaIbHbII U MBICIICHHBIN);

e cleloBaTh MpaBUiaM [OJIb30BAHHUS XMMHUYECKOM TOCyAoH H  J1a00OpaTOPHBIM
o0opy/noBaHUEM, a TaKXke IMpaBUJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJTYyYEHHIO
U COOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJAOPOAAa U KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU JOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHUCITIOT ¢ IOMOIIIbIO HHAWKATOPOB (JIakKMYC, eHONPTaNeHH, METUIIOPAHXK U IPYTHE).

K koHiy obydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® PpACKpHIBATh CMBICI OCHOBHBIX XMMHMUYECKHX MOHITHI: XMMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, UOH, KAaTHOH, aHWOH, TPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas peaklus, XUMHUYecKas
CBSI3b, TETUIOBOUM IPQPEKT peakiuu, MOJIb, MOJSPHBI 00BEM, PacTBOp, AIIEKTPOIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE M BOCCTaHOBJICHHE, AUIOTPONHs, aM()OTEpHOCTb, XHMHUYECKas CBS3b
(KoBajleHTHAsi, MOHHAs, MeETaJuIM4ecKas), KpPUCTAJUIMUECKas pElETKA, KOPPO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakluu, MpeleibHO JOIyCTHUMast
koHuenrpauusa [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHATUH U NPUMEHATH 3TU
MOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

WCIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISi COCTaBJICHUS (OpPMya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHIA;

OTPENENATh BaJEHTHOCTh M CTENEHb OKHUCIEHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOTO COCTaBa, MPHHA/UIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIacCcy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTalsInyeckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
(dbopmyiie, XxapakTep cpelbl B BOAHBIX PACTBOpPAX HEOPraHMUYECKUX COENWHEHUH, THUII
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbica [lepuoaunueckoro 3akoHa [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHME: OMHUCHIBATh M XapakTepu3oBaTh TabiuuHyo ¢opmy llepnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATHUSA «TJlaBHasg mnoarpynmna (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymnma)», maneie u OoJblIME TEPUOJIBI,
COOTHOCUTh 0003HAYeHHUS, KOTOpPblE HMEIOTCA B MEPUOAUYECKOM Tabmuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX DJIEMEHTOB (COCTaB U
3apsij szpa, o0lee YUCI0 WIEKTPOHOB U PACHPENETICHUE UX M0 HJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B IPEJENax MaJbIX IEPUOJOB U TTaBHBIX MOATPYNI C Y4ETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIUPOBATh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XMMUUYECKHE
peakuuMu (M0 YHUCIY M COCTaBYy YJYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pPexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHHUS] XMMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBATh) OOLIME M cHeuu(pUUecKue XUMHUYECKUE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BELIECTB, MOATBEPKAAsl ONMCAHUE NIPUMEPAMH MOJIEKYIISPHBIX U
HMOHHBIX YPAaBHEHHH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUHM;

COCTAaBJIATH YPABHEHMSI DIEKTPOIMTUYECKON JUCCOLMALUU KUCIIOT, LIEIOYEH U COJIEH,
IIOJIHBIE M COKpAIIEHHBIE YPABHEHUS PEeaKLU Ui MOHHOrO OOMEHa, ypaBHEHUS peakuui,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'€HETHUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAHUS XMMUYECKUX NIPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMEHTa 1o (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOIUTH PACYETHI IO YPABHEHUIO XUMHUUECKON PEaKLnN;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAodH u  JabopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKkKe IpaBuUia OOpAIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO MOJTYYEHHIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO ra3a);

MIPOBOJUTH PEAKIMH, TOATBEPKIAAIOIINE KAaUECTBEHHBIN COCTAB PAa3IMYHBIX BEILECTB!
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kKapboHat-, docdart-,



CHJIUKAT-, Cyab(ar-, THAPOKCHA-UOHBI, KATHOHBI AMMOHHS W HOHBI HM3y4YEHHBIX
METAJUIOB, IIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIIEPALlMU MBICIIUTEIBLHON JCATENBbHOCTH — AHAJIU3 U CHUHTES,
cpaBHeHHE, O0O0O0OIIEeHHEe, CHUCTEMAaTU3allUI0, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUIA M3YYEHMs] CBOMCTB BEUIECTB U XUMUYECKHUX DPEAKUUN, €CTECTBEHHO-
Hay4yHble METOJAbl IO3HAaHHWA — HaONIOJIEHHWE, U3MEpPEHHE, MOJIEIMPOBaHUE,
9KCIEPUMEHT (PEaJbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuyecTBO YacoB
Ne IpakTuyec | DJIEKTPOHHbIE (LH(pPOBLIE)
HanmeHnoBaHue pa3aesioB 4 TeM NPOrpaMMBbI KoHTposibH
n/n Bcero KHe o0pa3oBaTe/ibHbIE pecypchl
ble padoThbI
padoThbI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHSATHS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS U 5 5 bu6moreka [IOK
' MIPAKTHYECKON JIEATEITbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 BemecTtBa €CKHe pea 15 1
HIECTBA M XUMITHECKHIE peariin https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pasznen 2.BaxHeiilue npeacTaBuTe/ I HEOPraHNYeCKNX BellecTB
bu6mmoreka [JOK
2.1 B .K ! e 00 6
O3AYX. BHACHOPOA. LIOWATHE OB ORCHAAX https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
2.2 B g1 e 8 1
OAOPOAL-LIOHATHE O KHCIOTAX H COTLIX https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsTHE 006 OCHOBaHUAX 5 1 1 Eubmorexa HOK
https://m.edsoo.ru/7f41837¢c
bubnuoreka [JOK
2.4 O 7 11 1 1
CHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAUHEHUN httos://m.edso.ru/741837¢
Hroro no paszneny 30
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

Paznen 3.1lepuoanyeckuii 3akon u [lepuoanyeckasi cucrema xummuieckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema

bu6mmoreka [IOK

3.1 Y| . 7
XUMHYECKUX EMEHTOB /] €HJIeTieeBa httos://m.edsoo.ru/7fA1837¢
Crpoenue aToMa
3.9 Xumudeckas cBsizb. OKHCIUTEILHO- 8 bu6moreka [IOK
' BOCCTAaHOBHUTEJIbHBIE PEAKIINHT https://m.edso0.ru/7f41837c
bu6moreka [IOK
4 15
TOTO TO pasaeiy https://m.edso0.ru/7f41837c
PezepBHoe Bpems 3 brbmorexa [TOK
p p https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimre MeTamuibl U X COSTUHCHUS 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4.Xumus n okpyxxamomas cpeaa
4.1 BerecTBa n MaTepualibl B )KU3HU YeJIOBEKa 3 bubnrotexa LIOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
b K
PesepBHOE Bpems 3 uommoreka [1O

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

8a kaace
N KosnyecTso yacos JteKTpoHHbIE
n/n Tema ypoka Kontpoas | IlpakTuyu Aara uHppoBLIe
B H3yYeHUs odpa3oBaTejibHbIE
cero | Hele ecKue
padoThI padoTsbI pecypest
1 HNucrpykrax no Th. IIpenmer xumun. Ponb xumuu B 1 04.09 2025 bubnuorexa [JOK
JKH3HU YesloBeKa. Tena u BelecTna T https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonsiTre 0 MeTOaX MO3HAHUS B XUMHHU 1 04.09.2025 https://m.edsoo.ru/ff0d227e
3| naGopatopm  npsévi oGpaenin ¢ saGoparopms | 1 1| 1100205  BuBmotera LOK
A https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucteie BemecTBa 1 cMecH. CriocoObl pasieseHus bu6mmoreka [IOK
4 cMecei ! 11.09.2025 https://m.edsoo.ru/ff0d26ca
IpakTHyeckasi padora Ne2 «Paznenenue cmecelt (Ha bubmuorexa [JOK
5 . 1 1 18.09.2025 .
IpUMeEpe OYNCTKH MOBAPEHHOMN COJIH)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI M MOJICKYITBI 1 18.09.2025 https://m.edsoo.ru/ff0d2a6e
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 25 09.2025 bubnuoreka [JOK
XUMHUYECKHUX JIEMEHTOB T https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 25.09.2025 bubmorexa [IOK
p H T https://m.edsoo.ru/ff0d2a6c
bubmuoreka [JOK
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 02.10.2025 https://m.eds0o.ru/ffod2ds0
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas
bu6mmoreka [JOK
10 ¢dopmyna. BaneHTHOCTb aTOMOB XUMUYECKUX 1 02.10.2025 https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCHUTENbHAS 1 09.10.2025 bubnunoreka [JOK

MOJICKYJIIpHasg Macca

https://m.edsoo.ru/ff0d323¢c
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MaccoBas 1015 XUMHYECKOI'0 PJIeMEHTa B

bubmuoreka [JOK

12 COCIMHEHNUHI 09.10.2025 https://m.edsoo.ru/ff0d350c

13 KonmdaectBo Bemecta. Mosb. MossipHas macca 16.10.2025 bubmorexa [TOK
: : o https://m.edsoo.ru/ff0d5230

DOU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMUYECKas bub6mmoreka [{OK
14 peakiust 16.10.2025 https://m.edsoo.ru/ff0d37fa

[Ipu3Haky n ycioBHs MPOTEKAHUSI XUMHUYECKUX bubnuorexa [JOK
15 peakiuii 23.10.2025 https://m.edsoo.ru/ff0d3al16

3aKOH COXpaHEHHUsI MAaCcChl BEIIECTB. XUMUUECKHE bubnuoreka [JOK
16 ypaBHEHHS 23.10.2025 https://m.edsoo.ru/ff0d3b88

17 Beruncnenus koandecTBa, MacChl BEIIECTBA 110 06.11.2025 bu6moreka [IOK
YPaBHEHHUSIM XUMHUYCCKUX PEaKI[Hit o https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMuueckux peakuuii (CoeTuHeHus, 06.11.2025 bubnuoreka [IOK
pas3ioKeHus, 3aMeleHHs, 0OMEHa) o https://m.edsoo.ru/ff0d3f34

19 M. B. JIOMOHOCOB — Y4€HBIM-3HIIUKIIOTICAUCT. 13.11.2025 bu6mmoreka [IOK
O0o001IeHrE ¥ cUCTEMATU3ALNS 3HAHUMN o https://m.edsoo0.ru/ff0d40c4

20 KonTpoabHast padora Nel no teme «Bemectsa u 13.11.2025 bubmuorexa [JOK
XUMUYECKHE PEAKIIHN» o https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopon 20.11.2025 bu6mmoreka [JOK
— BIIEMEHT U MPOCTOE BelnecTBo. O30H T https://m.edsoo.ru/ff0d448e

22 duU3MYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOIa 20.11.2025 bu6mmoreka [JOK
(peaxiuu okucieHus, ropenue). [Tousrue 06 oxkcuaax T https://m.edsoo.ru/ff0d4614

23 CriocoOsl mostydeHus: KUCI0po/aa B 1abopaTopuu U 97 11.2025 bubnunoreka [JOK
MPOMBIILICHHOCTH. [IprMeHeHne Kuciopoaa T https://m.edsoo.ru/ff0d497a

| Tmoaplon sauenoh pa, o 2120z BSOS LOK
p b ’ o https://m.edsoo.ru/ff0d4790

SHAOTEPMHUUYECKHUX PEAKIUAX
o5 TomnuBo (HedTh, Yroab U MeTaH). 3arps3HeHne 04.12.2025 bubnunoreka [JOK

BO3ayXa, CITIOCOOBI €0 MNpeaAOTBPAlICHUA

https://m.edsoo.ru/ff0d4c4a
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IIpakTnueckas padora Ne3 no teme «Ilonyuenue u

bubmuoreka [JOK

26 coOMpaHue KKCI0POa, H3yUCHUE er0 CBONCTBY 04.12.2025 https://m.edsoo.ru/ff0d4ae2
27 Boaopon — sneMeHT u mpocToe BEMIECTBO. 11.12.2025 bubnuorexa [JOK
HaxoxeHue B mpupoe T https://m.edsoo.ru/ff0d4dd0
28 duznyecKkue U XMMUYECKHUE CBOMCTBA BOJIOPOAA. 11.12.2025 bubnuorexa [JOK
[Tpumenenune BoIOpOIa T https://m.edsoo.ru/ff0d4dd0
29 KonTpouabsHoe TectTupoBanue 3a | moayroaue. 18.12.2025 bubnuorexa [JOK
[ToHsiTHE O KUCIOTAX U COJISX T https://m.edsoo.ru/ff0d50d2
bubmmoreka [{OK
30 CriocoOsI MoTydeHust BOJAOPO/Ia B TAOOpaTOPHH 18.12.2025 https://m.eds00.ru/ffod4ddo
31 IIpakTuyeckas padora Ned no teme «llomyuenue n 25122025 bubnuoreka [IOK
coOupaHue BOJOPO/Ia, M3YUEHUE €T0 CBOMCTBY T https://m.edsoo.ru/ff0d4f42
. N bubmuorexa [JOK
32 MomnsipHbIif 00BEM Ta30B. 3aKOH ABOTAIPO 25.12.2025 https://m.edso0.ru/ffod542e
3| olutem Kommeorse semtectaa rasn mo o Bu6miorera LIOK
’ . . https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH O0BEMY
34 Brruncnenust 00bEMOB ra3oB 10 YpaBHEHUIO PEaKIUU bubmuorexa [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHUI ra30B https://m.edsoo.ru/ff0d5708
35 duznuecKkue 1 XMMUYECKHUE CBOWCTBA BOIBI bubmorexa LHOK
g https://m.edsoo.ru/ff0d587a
. bu6mmoreka [JOK
36 CocraB ocHoBanuil. [ToHsTHE 00 MHIUKATOpAX https://m.eds00.ru/ffod59e2
37| enaconmomae pactaop. Maceona tom sercersa bubmorera LIOK
11 p pBL. A 1 https://m.edsoo.ru/ff0d5b40
B pacTBOpe
3B | ipmorossen pastaopos ¢ ompesenéioii ubmiorera LIOK
PHTOTE ep b pedt https://m.edsoo.ru/ff0d5eba
MaccOBOH JI0Jieil pacTBOPEHHOTO BEILIECTBA»
39 KonTtpoasnas padora Ne2 no teme «Kucinopog. bubnuoreka [IOK

Bonopoxn. Boma»

https://m.edsoo.ru/ff0d6342
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bubmuoreka [JOK

40 Oxcuppl: cocTaB, KiIaccu(UKaIus, HOMCHKJIATypa https://m.edsoo.ru/ffod664e
a1 [Tony4yeHnue u XMUMUYECKUE CBOKMCTBA KUCIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHwusI: COCTaB, Kaccu(UKaImsi, HOMCHKIATypa bubmorexa [TOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA OCHOBAaHUMI bubmorexa LHOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukaims, HOMEHKIATypa bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHYECKHE CBOMCTBA KUCIIOT bubmorexa [TOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpemnue): HOMEHKIIATypa, CIoCcoObI bubmuorexa [JOK
MOJIYUCHHSI, XHMHYECKUE CBOCTBA https://m.edsoo.ru/00ad9474
[ o
47 gz;‘[g;;l;:;?:;bg:l?:;nﬁ?IOP:?A::: ZIE)CHOBHBIG bubmorexa LIOK
. https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTaHWYECKUX COCTMHECHUID)
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bu6mmoreka [IOK
HEOPraHUYECKUX COCTHHEHUI https://m.edso0.ru/00ad9a50
49 O0o001IeH e U cucTEMAaTH3alHs 3HAHUH bubmorexa [IOK
https://m.edsoo.ru/00ad9ch2
KonTpoabHnast padora Ne3 no teme "OCHOBHbIE bubnuoreka [JOK
50 . .
KJIACChl HEOPraHUYECKUX COCIUHCHMIA" https://m.edsoo.ru/00ad9ela
[TepBble MONBITKH KIACCU(UKAITUN XUMHUYECKUX bu6mmoreka [JOK
51 ]
351eMeHTOB. [IOHATHE O IPYIITax CXOAHBIX HJICMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepuonnueckuii 3akoH u [lepuoanyeckas cuctema bu6mmoreka [JOK
XUMHUYeCKuX 31eMenToB J]. 1. Menneneena https://m.edsoo.ru/00ada52¢c
53 Ilepuropl, rpymnbl, NOATPYIIIBI bubmmorexa [TOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonsl bubmorexa [IOK

https://m.edsoo.ru/00ada342
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55 CTpoeHue eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 bubnmoreka [JOK
[Mepuoauueckoii cucremsl J. . Menzeneena https://m.edsoo.ru/00ada6bc
o | Jommeepes comers peem e B 10K
pHOZ T https://m.edsoo.ru/00ada824
MenneneeBa
| e Mepoe o | Buorra LOK
i p v A e ’ https://m.edsoo.ru/00adad6e
TeJIaror U TpaKJJaHuH
58 DNEeKTPOOTPHUIIATEILHOCTh AaTOMOB XUMHUYECKUX 1 bubnuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka IJOK
59 HNonnas xumudeckas CBsI3b 1 https.//m.edsoo.ru/00adac34
60 KoBasneHTHas oJIsIpHAst XHMUYECKas CBSI3b 1 brbmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJisipHas XMMUYECKas CBSI3b 1 brbmmorexa LIOK
https://m.edsoo.ru/00adaab9
62 Ipome:kyTounasi arrectanusi / Beepoccuiickas 1 bubnuoreka [IOK
MpoBepoYHas padora https://m.edsoo.ru/00adae28
o | e e i res [ B LOK
pesep P P https://m.edsoo.ru/00adb076
NpoBepoYHasi padora
bu6mmoreka IJOK
64 Crenenn, okuCaCHUs 1 https://m.edsoo.ru/00adb076
65 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU 1 buommorexa [IOK
peakdl https://m.edsoo.ru/00adb486
Bbubnuoreka IJOK
66 OKucauTenu U BOCCTAaHOBUTEIIU 1 https://m.edsoo.ru/00adb33c
67 KounrposbHnas padora Ne4 o reme «CtpoeHue 1 bubnunoreka [JOK
aToMa. XUMHUYecKas CBSI3b)» https://m.edsoo.ru/00ad9ch2
68 O06o001IeHne U cucTeMaTu3alys 3HaHU| 1o TeMe 1 bubnuoreka [JOK
«IICXD. Xumnueckas csizb. OBP» https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68
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IHOYPOYHOE IINTIAHUPOBAHHUE

86 KRJIacc
N KosnyecTso yacos JteKTpoHHbIE
n/n Tema ypoka Kontpoas | IlpakTuyu Aara uHppoBLIe
B H3yYeHUs odpa3oBaTejibHbIE
cero | Hele ecKue
padoThI padoTsbI pecypest
1 HNucrpykrax no Th. IIpenmer xumun. Ponb xumuu B 1 05.09 2025 bubnuorexa [JOK
JKH3HU YesloBeKa. Tena u BelecTna T https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITousaTre 0 MeTOIaX MO3HAHUS B XUMHUU 1 05.09.2025 https://m.edsoo.ru/ffod227e
3 i‘éﬁ'ﬁﬁ'&'ﬁﬁﬁ i"%i@ii? ﬁ;aﬁif;: ?IEQSS;?;;HHM 1 1 12.09.2025 | Promiorexa LOK
A https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucteie BemecTBa 1 cMecH. CriocoObl pasieseHus bu6mmoreka [IOK
4 cMecei ! 12.09.2025 https://m.edsoo.ru/ff0d26ca
IpakTHyeckasi padora Ne2 «Paznenenue cmecelt (Ha bubmuorexa [JOK
5 . 1 1 19.09.2025 .
IpUMeEpe OYNCTKH MOBAPEHHOMN COJIH)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI M MOJICKYITBI 1 19.09.2025 https://m.edsoo.ru/ff0d2a6e
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 26.09.2025 bubnuoreka [JOK
XUMHUYECKHUX JIEMEHTOB T https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 26.09.2025 bubmorexa [IOK
p H T https://m.edsoo.ru/ff0d2a6c
bubmuoreka [JOK
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 03.10.2025 https://m.eds0o.ru/ffod2ds0
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas
bu6mmoreka [JOK
10 ¢dopmyna. BaneHTHOCTb aTOMOB XUMUYECKUX 1 03.10.2025 https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCHUTENbHAS 1 10.10.2025 bubnunoreka [JOK

MOJICKYJIIpHasg Macca

https://m.edsoo.ru/ff0d323¢c
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MaccoBas 1015 XUMHYECKOI'0 PJIeMEHTa B

bubmuoreka [JOK

12 COCIMHEHNUHI 10.10.2025 https://m.edsoo.ru/ff0d350c

13 KonuuecTtBo BemiectBa. Moiib. Mosisipaast macca 17.10.2025 bubmorexa [TOK
: : o https://m.edsoo.ru/ff0d5230

DOU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMUYECKas bub6mmoreka [{OK
14 peakiust 17.10.2025 https://m.edsoo.ru/ff0d37fa

[Ipu3Haky n ycioBHs MPOTEKAHUSI XUMHUYECKUX bubnuorexa [JOK
15 peakiuii 24.10.2025 https://m.edsoo.ru/ff0d3al16

3aKOH COXpaHEHHUsI MAaCcChl BEIIECTB. XUMUUECKHE bubnuoreka [JOK
16 ypaBHEHHS 24.10.2025 https://m.edsoo.ru/ff0d3b88

17 Beruncnenus koandecTBa, MacChl BEIIECTBA 110 07.11.2025 bu6moreka [IOK
YPaBHEHHUSIM XUMHUYCCKUX PEaKI[Hit o https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMuueckux peakuuii (CoeTuHeHus, 07.11.2025 bubnuoreka [IOK
pas3ioKeHus, 3aMeleHHs, 0OMEHa) o https://m.edsoo.ru/ff0d3f34

19 M. B. JIOMOHOCOB — Y4€HBIM-3HIIUKIIOTICAUCT. 14.11.2025 bu6mmoreka [IOK
O0o001IeHrE ¥ cUCTEMATU3ALNS 3HAHUMN o https://m.edsoo0.ru/ff0d40c4

20 KonTpoabHast padora Nel no teme «Bemectsa u 14.11.2025 bubmuorexa [JOK
XUMUYECKHE PEAKIIHN» o https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopon 21.11.2025 bu6mmoreka [JOK
— BIIEMEHT U MPOCTOE BelnecTBo. O30H T https://m.edsoo.ru/ff0d448e

22 duU3MYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOIa 21.11.2025 bu6mmoreka [JOK
(peaxiuu okucieHus, ropenue). [Tousrue 06 oxkcuaax T https://m.edsoo.ru/ff0d4614

23 CriocoOsl mostydeHus: KUCI0po/aa B 1abopaTopuu U 28.11.2025 bubnunoreka [JOK
MPOMBIILICHHOCTH. [IprMeHeHne Kuciopoaa T https://m.edsoo.ru/ff0d497a

| Tmoaplon sauenoh pa, o 212025 BSOS LOK
p b ’ o https://m.edsoo.ru/ff0d4790

SHAOTEPMHUUYECKHUX PEAKIUAX
o5 TomnuBo (HedTh, Yroab U MeTaH). 3arps3HeHne 05.12.2025 bubnunoreka [JOK

BO3ayXa, CITIOCOOBI €0 MNpeaAOTBPAlICHUA

https://m.edsoo.ru/ff0d4c4a
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IIpakTnueckas padora Ne3 no teme «Ilonyuenue u

bubmuoreka [JOK

26 coOMpaHue KKCI0POa, H3yUCHUE er0 CBONCTBY 05.12.2025 https://m.edsoo.ru/ff0d4ae2
27 Boaopon — sneMeHT u mpocToe BEMIECTBO. 12.12.2025 bubnuorexa [JOK
HaxoxeHue B mpupoe T https://m.edsoo.ru/ff0d4dd0
28 duznyecKkue U XMMUYECKHUE CBOMCTBA BOJIOPOAA. 12.12.2025 bubnuorexa [JOK
[Tpumenenune BoIOpOIa T https://m.edsoo.ru/ff0d4dd0
29 KonTpouabsHoe TectTupoBanue 3a | moayroaue. 19.12.2025 bubnuorexa [JOK
[ToHsiTHE O KUCIOTAX U COJISX T https://m.edsoo.ru/ff0d50d2
bubmmoreka [{OK
30 CriocoOsI MoTydeHust BOJAOPO/Ia B TAOOpaTOPHH 19.12.2025 https://m.eds00.ru/ffod4ddo
31 IIpakTuyeckas padora Ned no teme «llomyuenue n 26.12.2025 bubnuoreka [IOK
coOupaHue BOJOPO/Ia, M3YUEHUE €T0 CBOMCTBY T https://m.edsoo.ru/ff0d4f42
. N bubmuorexa [JOK
32 MomnsipHbIif 00BEM Ta30B. 3aKOH ABOTAIPO 26.12.2025 https://m.edso0.ru/ffod542e
3| olutem Kommeorse semtectaa rasn mo o Bu6miorera LIOK
’ . . https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH O0BEMY
34 Brruncnenust 00bEMOB ra3oB 10 YpaBHEHUIO PEaKIUU bubmuorexa [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHUI ra30B https://m.edsoo.ru/ff0d5708
35 duznuecKkue 1 XMMUYECKHUE CBOWCTBA BOIBI bubmorexa LHOK
g https://m.edsoo.ru/ff0d587a
. bu6mmoreka [JOK
36 CocraB ocHoBanuil. [ToHsTHE 00 MHIUKATOpAX https://m.eds00.ru/ffod59e2
37| enaconmomae pactaop. Maceona tom sercersa bubmorera LIOK
11 p pBL. A 1 https://m.edsoo.ru/ff0d5b40
B pacTBOpe
3B | ipmorossen pastaopos ¢ ompesenéioii ubmiorera LIOK
PHTOTE ep b pedt https://m.edsoo.ru/ff0d5eba
MaccOBOH JI0Jieil pacTBOPEHHOTO BEILIECTBA»
39 KonTtpoasnas padora Ne2 no teme «Kucinopog. bubnuoreka [IOK

Bonopoxn. Boma»

https://m.edsoo.ru/ff0d6342
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bubmuoreka [JOK

40 Oxcuppl: cocTaB, KiIaccu(UKaIus, HOMCHKJIATypa https://m.edsoo.ru/ffod664e
a1 [Tony4yeHnue u XMUMUYECKUE CBOKMCTBA KUCIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHwusI: COCTaB, Kaccu(UKaImsi, HOMCHKIATypa bubmorexa [TOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA OCHOBAaHUMI bubmorexa LHOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukaims, HOMEHKIATypa bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHYECKHE CBOMCTBA KUCIIOT bubmorexa [TOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpemnue): HOMEHKIIATypa, CIoCcoObI bubmuorexa [JOK
MOJIYUCHHSI, XHMHYECKUE CBOCTBA https://m.edsoo.ru/00ad9474
[ o
47 gz;‘[g;;l;:;?:;bg:l?:;nﬁ?IOP:?A::: ZIE)CHOBHBIG bubmorexa LIOK
. https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTaHWYECKUX COCTMHECHUID)
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bu6mmoreka [IOK
HEOPraHUYECKUX COCTHHEHUI https://m.edso0.ru/00ad9a50
49 O0o001IeH e U cucTEMAaTH3alHs 3HAHUH bubmorexa [IOK
https://m.edsoo.ru/00ad9ch2
KonTpoabHnast padora Ne3 no teme "OCHOBHbIE bubnuoreka [JOK
50 . .
KJIACChl HEOPraHUYECKUX COCIUHCHMIA" https://m.edsoo.ru/00ad9ela
[TepBble MONBITKH KIACCU(UKAITUN XUMHUYECKUX bu6mmoreka [JOK
51 ]
351eMeHTOB. [IOHATHE O IPYIITax CXOAHBIX HJICMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepuonnueckuii 3akoH u [lepuoanyeckas cuctema bu6mmoreka [JOK
XUMHUYeCKuX 31eMenToB J]. 1. Menneneena https://m.edsoo.ru/00ada52¢c
53 Ilepuropl, rpymnbl, NOATPYIIIBI bubmmorexa [TOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonsl bubmorexa [IOK

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

55 CTpoeHue eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 bubnmoreka [JOK
[Mepuoauueckoii cucremsl J. . Menzeneena https://m.edsoo.ru/00ada6bc
o | Jommeepes comers peem e B 10K
pHOZ T https://m.edsoo.ru/00ada824
MenneneeBa
| e Mepoe o | Buorra LOK
i p v A e ’ https://m.edsoo.ru/00adad6e
TeJIaror U TpaKJJaHuH
58 DNEeKTPOOTPHUIIATEILHOCTh AaTOMOB XUMHUYECKUX 1 bubnuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka IJOK
59 HNonnas xumudeckas CBsI3b 1 https.//m.edsoo.ru/00adac34
60 KoBasneHTHas oJIsIpHAst XHMUYECKas CBSI3b 1 brbmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJisipHas XMMUYECKas CBSI3b 1 brbmmorexa LIOK
https://m.edsoo.ru/00adaab9
62 Ipome:kyTounasi arrectanusi / Beepoccuiickas 1 bubnuoreka [IOK
MpoBepoYHas padora https://m.edsoo.ru/00adae28
o | e e i res [ B LOK
pesep P P https://m.edsoo.ru/00adb076
NpoBepoYHasi padora
bu6mmoreka IJOK
64 Crenenn, okuCaCHUs 1 https://m.edsoo.ru/00adb076
65 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU 1 buommorexa [IOK
peakdl https://m.edsoo.ru/00adb486
Bbubnuoreka IJOK
66 OKucauTenu U BOCCTAaHOBUTEIIU 1 https://m.edsoo.ru/00adb33c
67 KounrposbHnas padora Ne4 o reme «CtpoeHue 1 bubnunoreka [JOK
aToMa. XUMHUYecKas CBSI3b)» https://m.edsoo.ru/00ad9ch2
68 O06o001IeHne U cucTeMaTu3alys 3HaHU| 1o TeMe 1 bubnuoreka [JOK
«IICXD. Xumnueckas csizb. OBP» https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68
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Oa, 90 k1ACC

KoandecTBO 9acoB

Ne DJIeKTpOHHbIe LU (poBbIE
/i Tema ypoka Konrtpous | IIpakTn Hata o0pa3oBaTe/ibHbIE
Bcero | Hble yecKkue H3yYeHUs
pecypcsl
padoTsbI padoThI
L Mepmommeonan enovena xivmeonn nevernros |1 02.00.2025 | BOmoTera LIOK
PHOA e https://m.edsoo.ru/00adb59e
. N. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB bubnuoreka [JOK
2 N 1 04.09.2025 .
XAMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukarnus 1 HOMEHKIaTypa HEOPraHUIECKUX 1 09.09.2025 bubmuorexa [JOK
BEILECTB o https://m.edsoo.ru/00adb7e2
Bubl XUMHU4ECKOH CBSA3U U TUIIBI KPUCTAJUIMYECKUX bubnuoreka [IOK
4 PELIETOK 1 11.09.2025 https://m.edsoo.ru/00adbac6
KonTpoabHast padora Nel no teme «IloBTopenue u
5 yTIIyOJIeHHe 3HAaHUW OCHOBHBIX Pa3fIelioB Kypca 1 1 16.09.2025
8 Kiacca»
5 Knaccudukanus XuMuueckux peakiuu 1mo 1 18.09.2025 bu6mmoreka [IOK
pa3IMYHBIM IPU3HAKAM s https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOHN PEaKIINU. bubnuoreka [JOK
7 1 23.09.2025 ]
[ToHsITHE 0 TOMOT'€HHBIX M T'€TEPOTEHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
8| smumotne na cropocms Rnmeekof peakiinn 1 ) 25.002025 | BiGmoresa LIOK
. P peaxt A https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHUYECKOTO PaBHOBECHS
bubmuoreka [JOK
9 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 30.09.2025 https://m.eds00.ru/00adcade
10 Teopus 2AEKTPOIUTAYECKON AUCCOLUALINY. 1 02.10.2025 bu6mmoreka [JOK
CuitbHbIE 1 crta0ble 2JIEKTPOJIUTHI o https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHMS peakuuii 1 07.10.2025 bubmorexa LHOK

https://m.edsoo.ru/00add448
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XMUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE

. . bubnmoreka [JOK
12 MIPEJICTaBICHHUIA 00 AIEKTPOTUTUICCKOM 09.10.2025 https://m.eds00.ru/00add5d8
JICCOITUAITIT
XHUMUYECKUE CBOMCTBA COJIEN B CBETE
. . bubnuorexa [JOK
13 MPECTaBICHU 00 IEKTPOIUTHIECKOM 14.10.2025 https://m.eds00.ru/00addgb?
JICCOITUAITIT
. bubnuorexa [JOK
14 [Tonsartue o runmponuse comnei 16.10.2025 https://m.eds00.ru/00add9d4
15 Sgﬁfﬂﬁﬁﬁiﬁiﬁﬁfiﬁfcafﬁpfafﬁl%liiffne 21.10.2025 | Duomnorexa HOK
: o https://m.edsoo.ru/00addd12
pEaKIuu B PacTBOPAX)
16 IIpakTuyeckas padora Nel. «Pemenue 23.10.2025 bubnuoreka [IOK
IKCIIEPUMEHTAILHBIX 3312 o https://m.edsoo.ru/00addbfa
17 fggglgogzl;:;qziizz ; I/J:‘((:_)(?OH(I)/IZelItI/I: XUMHYECKHE 06.11.2025 bubmorexa HOK
P ¢ HHATHA: o https://m.edsoo.ru/00addecO
pEaKIy B pacTBOPax»
OO6mrast XxapaKTepUCTHKA TAJIOTEHOB. XUMHUUYECKHE bubmuorexa [JOK
18 . 11.11.2025 .
CBOWCTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CossiHast KUCIIOTa, XUMAYECKUE bu6mmoreka [IOK
19 o 13.11.2025 .
CBOWCTBA, [MOJIy4EHHE, IPUMCHEHNE https://m.edsoo.ru/00ade104
IpakTuyeckas padora Ne2 o teme «llomyuenue bubnuoreka [JOK
20 . . 18.11.2025 ]
COJISTHOM KUCIIOTBI, U3y4CHHE €€ CBOMCTB https://m.edsoo.ru/00ade348
BrrunciieHus no ypaBHEHHSIM XUMHYECKUX PEaKIIHi, bubnuorexa [JOK
21 20.11.2025 .
€CIIH OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bubnuoreka [JOK
22 O6mas xapaktepuctuka aneMeHToB VIA-rpynmsl 25.11.2025 https://m.eds00.ru/00ade64a
23 copm e cosmmmenin npupore. Xvimacere 27112025 | BuOmorera IOK
. ' o https://m.edsoo.ru/00ade64a
CBOICTBa cephl
24 CepoBosiopo, cTpoeHue, (pu3nueckue u 02.12.2025 bubnunoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcunpl cepol. CepHast KMCIOTa, (pU3HUECKUE U bubmuoreka [IOK
25 N 04.12.2025 )
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEKAILE B OCHOBE
IIPOMBIIIJIEHHOTO CII0CO0a MOTy4eHus: CEpHO bubnuorexa [JOK
26 . 09.12.2025 )
KUCJIOTBI. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIOIIeH https://m.edsoo.ru/00adec8a
CpCabl COCAMHCHUSAMU CCPBL
21 Bumoremme sacconor tom samots moty 11.12.2005 | BrOmoTera LOK
https://m.edsoo.ru/00adec8a
peaxknuu
28| Asor. pacnpocrpaernie  pupone, e 16.12.2005  BHOmotera LOK
> bactpoctpe PHPOZE, o https://m.edsoo.ru/00adeea6
XUMUYECKHE CBOCTBA
29 AMMHaK, ero pundecKkne U XUMUIECKHUe CBOMCTBA, 18.12.2025 bu6moreka [IOK
MOJIyYCHHE U PUMEHECHHUE T https://m.edsoo.ru/00adf004
IIpakTuyeckas padora Ned no teme «llomyuenne bubnuoreka [IOK
30 . 23.12.2025 .
aMMHaKa, U3y4eHHe €ro CBONCTB» https://m.edsoo.ru/00adf180
31 ASOLFHaSI KHCIIOTA, €€ PU3NUECKUE U XUMUICCKHE 25 12,2025 BI/I6J'I.I/IOTeKa LHOK
CBOMCTBa https://m.edsoo.ru/00adf306
IMoBTopHbIH MHCTPYKTAX 0 Th. Mcnonbs3oBanue
N B b g il Bumorea 110K
P YAOBD N https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOUIEeH cpebl COeTMHEHUSIMU
azoTa
3| morors. gusmcie n amaccte cnofersa ubmiorera LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJIy4YeHUE
| pmomssnnme oclaron s vt wnepanas Bumorea 10K
yAOOP 4P PHPOA pe https://m.edsoo.ru/00adfc20
dbocdaramu
35 Yrnepon, pacnpocTpaHeHue B Ipupoie, puandeckue bubnunoreka [JOK

1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcunel yriaepona, ux (pu3nyecKkre 1 XuMU4eCcKue

bubmuoreka [JOK

36 CBOMCTBA. DKOJIOTUYECKUE TIPOOIEMBI, CBS3aHHBIC C https://m.eds00.ru/00adfebe
okcuzom yriepoaa (1V)
37 VYroJibHAsI KUCOTA U €€ COJn bubmorexa HOK
https://m.edsoo.ru/00ae006¢
B yrrencroro rass, Keseomenmiat peacttit Bubmiorera LIOK
7 no peartt https://m.edso00.ru/00ae027e
KapOOHAT-UOH
[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnuorexa [JOK
39 .
BEIIIECTBAX KaK O COCAMHEHHUSX YIiepoaa https://m.edsoo.ru/00ae054e
40 Kpemuwuii u ero coenHeHHS bubmmorexa HOK
P 4 https://m.edsoo.ru/00ae080a
41 g(gli{:T;;:Ii?:;Bg:Iiog: ﬁsriopsgif: Z];amHeﬁIHI/Ie bubmmorexa ITOK
p A https://m.eds00.ru/00ae0bf2
HEMETAJITBI ¥ UX COCTUHCHUS)
KonTpoabHast padora Ne3 no teme «Baxueriine bubmuorexa [JOK
42 .
HEMETAIUIBI U UX COETUHEHUS https://m.edso0.ru/00ae0e18
OO0mmas XapakKTepUCTHKa XUMUYIECKHX DJIEMEHTOB —
MeTaJIjI0B. MeTamnuecKkas CBs3b U MeTaJllIndecKas bu6mmoreka [IOK
43 v . .
KpHUCTajInuecKkas perérka. Ou3nuecKue CBONCTBa https://m.edsoo.ru/00ae103e
METaJJIOB
44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK
DIEKTPOXUMHUYCCKHI PST HANPSHKEHUH METAIIOB https://m.edsoo.ru/00ael1156
15 Burmmcarinn o ypasmenmim amicckn peakiu BuGnorercs LIOK
P peartiui, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT MIPUMECH
46 [ToHsATHE O KOPPO3UU METAJLIIOB bubmorexa [IOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47 [enoumbie MeTamb! https://m.edsoo.ru/00ae14b2
48 OKCHIBI ¥ THPOKCHUJIBI HATPHUS M KaJTUS bubmorexa LIOK

https://m.edsoo.ru/00ael14b2



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

bubmuoreka [JOK

49 €JI0YHO3EMEIILHBIE METAJLIBI — KaIbIIUA U MarHuu
10 1 https://m.eds00.ru/00ae15e8
50 BakHeiiire coeuHeHNs KaIbIHs bubmorexa HOK
A 1 https://m.eds00.ru/00ae15e8
51 O000111eHNE ¥ cCUCTEMATH3ANS 3HAHUN
52 JKECTKOCTE BOIBI M CIIOCOOEI €€ yCTpaHEHUS Bubmrorexa HOK
yerp https://m.eds00.ru/00ae1886
53 IIpakTnueckas padora Ne6 no teme "KécTkocTb bubnuorexa [JOK
BOJIbI U METOJIbI €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
54 AJIIOMUHUH ¥ €r0 CBOMCTBA
https://m.edsoo0.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCHIA U TUJIPOKCHIA bubnuoreka [IOK
ATIOMUHHUS https://m.edsoo0.ru/00aelc64
bu6moreka [IOK
56 Keme3o u ero csoicTBa
https://m.edsoo0.ru/00ae1d86
57 Oxcunpl, TuApOoKCUIBI U conn xkenesa (1) u xenesa bu6mmoreka [IOK
(n https://m.edsoo.ru/00ae35e6
58 O000111eH1E U CUCTEMATHU3ALMS 3HAHUN 10 TEME
«Baxknennire MeTalIbl U UX COEUHEHUS
IlpakTyeckasn padora Ne7. Pemenue
59 31<Ic)ne I/IMGHT&J‘IBEHX 3aja4 1o reMe «Baxueime Eubmorexa OK
P A https://m.edsoo.ru/00ae3de8
METAJUIbI U UX COEIUHEHUS
Boruricnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUH,
60 €CJIM OJIMH U3 PEareHTOB JIaH B H30BITKE WIIH bu6mmoreka [JOK
COJICPKHUT IIPUMECH. BBIUKCIIEHHsT MaCCOBOM T0JIH https://m.edso0.ru/00ael1750
BBIXOJIa MPOJIyKTa pPeaKkiuu
61 O00011IeHNE U CUCTEMATHU3aIlUs 3HAHUH.
Pemenue pacuérHbix 3a1au
62 KonTpoabHnas pabdora Ned no teme «BaxHeiimne

MCTAJJIbl U UX COCOWMHCHUS)
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63 BeniectBa u marepualibl B IOBCEAHEBHOW KU3HU 1 bubmuoreka [JOK
YelIoBeKa https://m.edso0.ru/00ae3f50

bu6mmoreka [{OK
64 TIpomeskyTotHas aTrecTauis ! https://m.edso0.ru/00ae4270

65 XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOILLIEH CpeIbl 1 bubmorexa [TOK
https://m.edso0.ru/00ae4270

66 Ponp xumMum B perieHnn 3K0JIOTHYECKUX MpoodIemM 1 bubmorexa LHOK
https://m.edsoo.ru/00ae0d0a

67 O06o01menue U cucTeMaru3aius 3Hanuil. Pemenne 1 bubnuorexa [JOK
pacueTHBIX 3a7a4 https://m.edsoo.ru/00adb33c

68 O06o01enne u cucTeMaTu3alus 3HaHui 3a Kypc 9 1 bubmuorexa [JOK
Ki1acca https://m.edsoo.ru/00ad9ch2
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IIpoBepsiemble TPeOGOBaHNS K Pe3yIbTATAM OCBOECHUS
OCHOBHOM 00pa3oBaTe/IbHOI MporpamMmsl (8 Kiacc)

Kon
MIPOBEPSIEMOT
0 pe3yybTara

[IpoBepsieMbie MPEAMETHBIC PE3yabTaThl OCBOCHUS OCHOBHOUM 00pa3oBaTeIbHON
MIPOrpaMMbI OCHOBHOT'O 00I1IeT0 00pa3oBaHus

1 [To Teme: "llepBoHavanbHbIC XUMHUYECKUE TTOHATHUS"

1.1 PacKpBIBATh CMBICIT OCHOBHBIX XUMUYECKUX MTOHATHIA: aTOM, MOJICKYJTa, XHMHYECKUAN
3JIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECH (OTHOPOHAS U
HEOTHOPOHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAsI U MOJIEKYJIsIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast I0JIsl XUMHYECKOTO
JJIEMEHTA B COCTUHEHUH, MOJIIPHBIA 00beM, XUMUYECKast peaKIus, Kiaccupurarms
peaKIHii: peakuy COSAMHEHUS, PEAKITUU PA3JI0KEHHUs, PEAKIIUU 3aMEIICHUS,
peakuu 0OMeHa, SK30- U SHIOTEPMHUUECKHE PEaKIINH, TeTIOBOUM YPEKT peakiu,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IIPOIIEHTHASI KOHIICHTPAIIHsI) B paCTBOPE

1.2 WUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX IMOHATHN U IIPUMEHSATH 3TH
MTOHATHS IPU ONMMCAHUU BEIISCTB U X IIPEBPAIICHHM

1.3 HCI0JIb30BAaTh XHMHUYECKYIO CHMBOJIUKY JUTSI COCTaBJICHHS (JOPMYJT BEIIECTB H
YpPaBHEHUH XUMUUYECKUX PEaKIIHil

14 PacKpbIBaTh CMBICII 3aKOHOB COXPaHEHHs MacChl BEIIECTB, TOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO Y4eHUs, 3aKOHa ABOTaApo

1.5 OTIPEIeINATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX

1.6 KJIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIUH (II0 YUCIY U COCTaBYy y4aCTBYIOIIUX B
pEeaKIMK BEIIECTB, IO TeIIOBOMY P (HEKTY)

1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8 BBIYHCIISATH MAaCCOBYIO JI0JIK0 XUMUYECKOTO 3JIeMEeHTa M0 POpMYyJie COSAUHEHNUS,

1.9 BBIYHCIISATH MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE

1.10 MIPUMEHSTHh €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS - HAOIIOICeHNE, U3MEPEHHE,
MOJENUPOBAHUE, SKCTIEPUMEHT (PEalIbHbIN U MBICIICHHBIN )

2 [To Teme: "BaxHeimme npeacTaBUTEIN HEOPTraHMYECKUX BEIeCTB"

2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: OKCU, KUCJIOTa, OCHOBaHUE,
COJIb

2.2 OTIpeIeNATh MPUHAJICKHOCTD BEIIIECTB K OINPEICICHHOMY KIIACCy COEIMHEHUH 0
¢bopmynam

2.3 KJ1acCU(UIIMPOBATh HEOPTAaHNUECKUE BEIECTBA

24 XapaKTepu30BaTh (OMUCHIBATh) OOIINE XMMHYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX

KJIaCCOB, NIOATBCPIKAAsA OIMMMCAHUEC ITPUMCPAMU MOJICKYJIIAPHBIX ypaBHeHI/Iﬁ




COOTBETCTBYIOIINX XMMUYECKUX PEAKLUN

2.5

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMMOCTH OT HX KAQYECCTBCHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTCKAHUA XUMHUUYCCKUX HpeBpaIIIGHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CJIEZIOBATh MPaBUIIaM TI0JIb30BAHUS XUMHUYECKOW TIOCYI0M U TAOOPAaTOPHBIM
00opyI0BaHKEM, a TAKKE IPaBUIIaM OOpAIICHHUs C BEIIECTBAMHU B COOTBETCTBHU C
MHCTPYKIUSMH TIO BBIIIOJHEHHIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOB TI0 TIOTY4IECHUIO
1 COOMPAaHMIO ra3000pa3HBIX BEMIECTB (BOAOPOIA U KHCIOPO/Ia), PUTOTOBICHUIO
pacTBOPOB C ONMPEIETEHHON MaCCOBOM JIOJIEN paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATh
Y TIPOBOJUTH XUMUYECKHE IKCIIEPIMEHTHI TIO0 PACIIO3HABAHUIO PACTBOPOB HIENOYEH U
KHCJIOT C IOMOIIIbIO HHANKATOPOB (JIAKMYC, eHOIPTaNEnH, METUIIOPAHK U JPYTUE)

IMPOBOAWUTE PACUCTHI IO YPABHCHUIO XUMHYECKOH pC€aKknuun

[To Teme: "llepnoauuecknii 3akoH u lleproauyeckas cucreMa XUMAYECKUX
anementoB JI.1. MenneneeBa. CtpoeHne aTOMOB. XUMHYECKast CBA3b.
OKHCIINTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIINH "

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: SIAPO aTOMa, AJIEKTPOHHBIN
CIION aToMa, aTOMHasi OpoUTalb, paJlyCc aToMa, XUMUYECKasl CBsI3b, OJSIpHAs U
HEMoJIIpHasi KOBAJIEHTHAs CBS3b, EKTPOOTPHUIIATEIHLHOCTh, HOHHAS CBS3b, HOH,
KaTHUOH, aHUOH, CTETIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/IL[I/IpOBaTI) XUMHWUYECCKHUE IJICMCHTHI

3.3

OTIHCBHIBATh M XapaKkTepu30BaTh TabIuuHyo Gpopmy [lepronndeckoii cuctembl
XUMHUYECKUX JJIEMEHTOB: pa3InyaTh MOHATHSA "TiaBHas nmoarpynna (A-rpynmna)" u
"mo6ounas nmoarpynmna (b-rpynmna)", "maneie" u "6ombiue" mepuoapl

3.4

packpbiBath cMbich [lepuoauueckoro 3akona J[.M. MenzaeneeBa: 1eMOHCTpUPOBATh
MMOHUMAaHHE MEPHUOMICCKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT UX
noJioxxeHus B [lepuoauyeckoii cucreme

3.5

COOTHOCHTDB 0603Ha‘ICHI/IH, KOTOPbIC HMCIOTCA B Ta6n1/1ue "HepnonnquKaﬂ cucrema
XHUMHNYCCKHX JJICMCHTOB I[I/I MeHz[eJIeeBa" C UUCJIOBBIMHU XapPaKTCPUCTUKAMHA
CTPOCHHA aTOMOB XUMHUYCCKUX 3JICMCHTOB (COCTaB u 3apsan aapa, o6mee YHCJIO
QJICKTPOHOB U PpACHPCACICHUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPCACIIATL CTCIICHb OKHUCJIICHUA 3JICMCHTOB B 6I/IHapHLIX COCIUHCHHUAX

3.7

ONpCACIIATL BUJ XHMHUYECKOH CBS3HU (KOBaHeHTHaH n I/IOHHaSI) B HCOPraHUYCCKUX
COCAUMHCHUAX

IIpoBepsiemblie 3J1eMeHTHI coep:xanus (8 kiacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPKAHUA

HepBOHaan'ILHLIC XUMHWUYECCKHUEC IMOHATHUA

1.1

HpenMeT XUMUH. PoJIb XUMHH B ’KU3HU YeJIOBEeKa. XHUMHUS B CUCTEME HayK. Tenau




BemiecTBa. OU3NYECKHUE CBOMCTBA BEIIESCTB. ArperaTﬂoe COCTOSAHHEC BCIICCTB

1.2

ITonsarue o METOJaX IIO3HAaHUA B XUMUH. YucTeie BCIICCTBA U CMECCH. Crioco0b1
pa3aeneHus cMecen

1.3

ATOMBI 1 MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThI. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocThie U cIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE
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Xumudeckas popmyra. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BeniecTB. OTHOCHUTENBbHAS aTOMHas Macca. OTHOCUTEIIbHAS
MOJIEKYJIApHas Macca. MaccoBast 1Ol XMMUYECKOIO JJIEMEHTA B COCIUHEHUHT

1.5

KonnuecTtBo BemecTBa. Mosbs. MosisipHast Macca. B3auMoCBSI3b KOJTMYECTBA, MAaCChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacyeTsl 1o hopMynaM XUMHUYECKUX COSTMHEHUN

1.6

DU3NYECKUE U XUMUYECKHUE ABJICHUS. XUMUYECKash PEaKIus U €€ MPU3HaKU. 3aKOH
COXPAaHEHHUs MacChl BeIeCTB. XUMHUUecKkue ypaBHeHUs. Kitaccudukanus XuMU4ecKux
peakiuii (CoequHEHUs, Pa3I0KEHUs, 3aMEIIeHHs, 0OMeHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOI MOCYI0M, ¢ IpaBUjIaMu paboThI B
nabopaTtopuu U mpueMaMu oOpalieHus ¢ 1abopaTOpHBIM 000PYI0BaHUEM, U3YyUEHHE U
onucaHre (PU3NUECKUX CBOMCTB 00pa3I[0B HEOPraHMUECKHUX BEIIECTB, HAOMI0ICHHIE
¢buznueckux (I1aBleHUEe BOCKA, TassHUE JIb/Ia, PACTUPAHUE caxapa B CTYNKE, KHIICHUE U
KOHJICHCALIMSI BOJIbl) 1 XUMUYECKHX (TOPEHUE CBEYH, TPOKATUBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBHE MeJIa C KUCIOTO!) sIBJICHUH, HAOII0/IeHNEe U OTTMCAaHNE TIPU3HAKOB
MPOTEKAHUSI XUMUYECKUX PeaKIuil (pa3ioKeHne caxapa, B3auMOJACHCTBHE CEPHOU
KHCJIOTBI C XJIOPUIAOM Oapus, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMOJICHCTBUE XKene3a ¢ pactBopoM coiu meau (11), mzydenue cnoco6oB pasnencHus
cMeceil (¢ TOMOIIbI0 MaruuTa, pUILTPOBaHUE, BhIIAPUBAHUE, TUCTUIUISLIMS,
xpomatorpadusi), IpoBeACHUE OYUCTKU MOBAPEHHOI COJIM, HAOIIOICHHE U OTIHCAHNE
PE3yNbTaTOB MPOBEACHUSI OMBITA, MILTIOCTPUPYIOLIErO 3aKOH COXPAHEHUS MACCHI,
CO37aHKue MoJieJIe MOJIeKyI (LIapOCTEPIKHEBBIX)

Baxwueitmme MMpEACTAaBUTCIIUM HCOPraHNYCCKNX BCIICCTB

Bo3snyx - cmech razoB. CoctaB Bo3nyxa. Kucimopos - 31eMeHT U IpoCToe BEIIECTBO.
Haxoxpaenue kucinopona B mpupojie, pu3ndeckue U XMMHUECKHUe CBOMCTBA (peaKuu
ropenusi). Okcunsl. [Ipumenenue kucnopoaa. CrocoObl NOTyYEHHS KUCIOPOa B
nabopaTtopuu U MPOMBIIUIEHHOCTH. KpyroBopoT kucinopoa B npupoje. O30H -
AITOTPOTHAS MOAU(PHUKAIUS KACIOPOIa

2.2

TennoBoit 3¢ pexT XUMUUECKOH peakinn, TEePMOXUMUYECKHUE YPABHEHUS, 3K30- U
SHJIOTEPMHUUECKUE peaky. TOIIMBO: yrojib U MeTaH. 3arps3HeHue BO3/lyXa, yCUICHUE
MApPHUKOBOTO (P QeKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

BOI[OpOI[ - OJIEMCHT U IIPOCTOC BCIICCTBO. Haxoxnenue BOAOpOJa B IIpUpoae,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC CBOﬁCTBa, IMPUMCHCHHC, CIIOCOOBI MOJIYyYCHUH. Kucnotel u
COJIn

2.4

MOJ’IHpHLIfI 00BeM Tra30B. PacyeThl 10 XUMHYECKUM YPaBHCHUSAM

2.5

dusnyeckue cBoricTBa BOAbl. Bosa kak pactBopureib. PactBopel. HackieHnssie u




HEHACBILIEHHBIE pacTBOPBL. PacTBOPUMOCTB BELIECTB B BOJIe. MaccoBas [0S BEIECTBA B
pactBope. XuMHuueckue cBoiicTBa Boapl. OcHOBaHus. Posib pacTBOpOB B IPUpPOJE U B
KU3HU YyesoBeka. KpyroBopoT Bo/ibl B Ipupoe. 3arpsi3HeHUEe NpUpoIHbIX BoA. OxpaHa u
OYHCTKA MIPUPOJIHBIX BOJ

2.6

Knaccudukarus Heopranmueckux coeauaennid. Oxcuapl. Kimaccudukamnmst OKCHI0B:
cosieoOpa3zymomue (OCHOBHBIE, KUCIOTHBIE, aM(POTEpHBIE) U HECOJICO0pasyroIue.
Homenknarypa okcunoB. dusndeckue 1 XUMUYECKUE CBOMCTBA OKCHIIOB. [lomydeHnue
OKCHJIOB

2.7

OcnoBanus. Kiaccudukaiusi OCHOBaHMIA: 11€JI0YM U HEPACTBOPUMBIE OCHOBAHHSI.
Howmenknarypa ocHoBanuil. ®u3n4ecKrue U XUMUYECKHE CBOMCTBA OCHOBAHUIA.
[Tosmyuenne ocHOBaHUI

2.8

Kucnotsl. Knaccuduxanus xucinot. Homenknarypa kucinot. @u3ndeckue 1 XUMHUYECKHe
cBoiicTBa kuciot. Psan aktuBHoctn metamioB H.H. bekerosa. [lonydenune kucnor

2.9

Comu. Homenknatypa coseil. @u3nueckre 1 XMMHYECKHE CBOMCTBaA cotiel. [lonyyenue
coJien

2.10

I'enernueckas CBSI3b MCXKAY KiTaCCaMH HCOPraHUYCCKUX CO€)II/IH€HI/II71

2.11

XUMHUYECKUH SKCTIEPUMEHT: KaUeCTBEHHOE OIpe/IeIICHUE COAepP KaHUs KHCIOpoia B
BO3JlyXe, MOJy4YeHue, cooupaHue, pacro3HaBaHue U U3y4eHHe CBOMCTB KUCIOpO/a,
HaOJI0/IeHNE B3aUMOICUCTBUS BELIECTB C KHUCIOPOIOM U YCIOBUS BOSHUKHOBEHHUS U
MpeKparieHus ropeHus (moskapa), 03HaKOMJIEHUE ¢ 00pa3IlaMi OKCHJIOB U OTIMCAaHUE UX
CBOJCTB, MOJIyueHUE, COOMpaHue, paclio3HaBaHUE U U3yUYEeHHE CBOMCTB BOJIOPOAA
(ropenue), B3aumo ieiicTBre Bojopoaa ¢ okcuaom meau (1) (Bo3MoxkHO HCTIOIB30BaHNE
BHJIEOMATEpPHUAIIOB), HAOI0IeHHE 00PA3I0B BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEI0BAaHUE
0COOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMUYHON PACTBOPUMOCTHIO, TPUTOTOBJICHHE
PacTBOPOB C OIPEECIIEHHON MaccoBOil J10JIel paCTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE
BO/JIbI C METAJUIaMHU (HaTpUEM U KallbliieM) (BO3MOXKHO HUCIOJIb30BaHUE
BHJICOMATEPHUAIOB), OIIPEICIICHHE PACTBOPOB KUCIIOT U IIEJI0YEH C MOMOIIBIO
WHJMKATOPOB, HCCIEeI0BaHUE 00pa3ll0B HEOPTraHMUYECKUX BEIIECTB Pa3IMYHBIX KIacCOB,
HaOII0IeHNEe U3MEHEHUS OKPACKU UHIANKATOPOB B PACTBOPAX KUCIOT U IIENI0YEH,
n3yueHue B3aumoieicTBus okcuna meau (I1) ¢ pactBopom cepHOli KHCIOTHI, KUCIIOT €
MeTaJlJlaMU, peakliuid HelTpaau3aum, MoJIydeHue HepacTBOPUMbBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METaJlIa JPYTUM U3 PACTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 no teme "BaxkHeume Kiacchl HEOPraHMYeCKUX COSAMHEHUM"

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucreMa XuMu4ecKux anemeHTos J1.1.
MenpaeneeBa. CtpoeHue aToMOB. XUMHUYECKas CBA3b. OKUCINUTEIBHO-BOCCTAHOBUTEIbHbBIE
peakuuu

3.1

[lepBble MOMBITKU KJIACCU(PHUKAIIMKA XUMUYECKUX 1eMeHTOB. [IoHsATHE O rpynnax CXOAHBIX
3JIEMEHTOB (IL[EJIOUHBIE U LIEIOYHO3EMEIIbHbIE METALIbI, FAJIOT€Hbl, MHEPTHBIE Ta3bl).
DeMeHTBhl, KOTopble 00pa3yroT aM(OTepHbIE OKCUABI M THIPOKCHUIbI

3.2

[Tepuonnueckuii 3akoH. [lepuonnueckas cucteMa XuMu4ecKux 3ineMeHToB 1. 1.
MenneneeBa. KopoTkonepuoanas u niuHHONeproanast popmsl [leproauaeckoii cucTeMbl
xumuueckux anemeHToB .M. Menneneesa. [lepronasl u rpynibl. QU3HYECKUN CMBICTT




MOPAAKOBOIO HOMCPA, HOMCPOB MEPpHUOAa U I'PYIIILI 3JICMCHTA

3.3 Crpoenne atomoB. CoctaB aTOMHBIX siziep. M3otombl. DnexTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TMEepBHIX 20 XUMUUECKUX dIeMeHTOB [leproqmueckoii
cucremsl J[.M1. MenneneeBa. XapakTepUCTUKAa XMMUYECKOTO IEMEHTA I10 €r0 MOJIOKEHUIO
B [Iepnoguueckoit cucreme J[.M1. MenneneeBa

3.4 3aKOHOMEPHOCTU U3MEHEHUS pajyca aTOMOB XUMHUYECKUX IEMEHTOB, METAJIUIMUECKUX U
HEMETANIMYECKUX CBOICTB 0 rpynnam u nepuojaam. 3HaueHue [leproauueckoro 3akoHa
u [lepuoanueckoit cUCTEMbl XUMUYECKHUX 3JIEMEHTOB JIJISl pPa3BUTHS HAYKU U IPAKTUKH.
J.1. Mennenees - ydeHbIN U TpaXJaHUH

3.5 Xumunueckas cBs3b. KoBaneHTHast (1oJisipHast U HEMOJIIPHASI) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKHX AJIEMEHTOB. MIoHHAas CBS3b

3.6 Crenenp okucienus. OKUCIUTETHFHO-BOCCTAHOBHUTEIbHBIE peakiuu. [Iporecchr
OKHCTIEHUS U BOCCTAaHOBJICHUS. OKUCITUTENHN U BOCCTAHOBUTEIH

3.7 XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHe 00pa3IoB BEUIECTB METAJIIOB U HEMETAJIIOB,

B3aUMO/ICHCTBUE THAPOKCUIA IMHKA C PACTBOPAMHU KHUCIIOT U IIeJIoueH, MpoBeieHne
OTIBITOB, WJUTFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIX peaKInit
(ropeHue, peakliu pa3ioKeHHs, COUHEHNU )

IIpoBepsiemble TPeOOBAHUSA K Pe3yJibTATaM OCBOEHMS
OCHOBHO# 00pa3oBaTe/IbHOI MporpamMmel (9 Kjacc)

Kon [IpoBepsieMble IpeIMETHBIE PE3yIbTAaThl OCBOCHHSI OCHOBHOM 00pa30BaTelbHOM
IIPOBEPSEMOT | IPOTrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
0 pe3yabpTaTa

1 ITo Teme: "BemecTBo 1 XumMuyeckas peakius"

1.1 PaCKpbeIBaTh CMBIC]I OCHOBHBIX XUMHWYCCKUX TTOHSITUM: PacCTBODP, IJICKTPOJIUTEI,
HCOJICKTPOJIUTBI, SJICKTPOJIUTHUUCCKAA JUCCOUALHA, PCAKIIUHU NOHHOT'O O6M€Ha,
KaTaJinu3aTop, XUMHYCCKOC PaBHOBCCHUC, O6paTI/IMLIe n H606p8.TI/IMBIC pcaKuuu,
OKHUCIINTCIIbBHO-BOCCTAHOBHUTCIIbHBIC PCAKIIUKU, OKHCIUTECIIb, BOCCTAHOBUTCIIb,
OKHUCJICHUC U BOCCTAHOBJICHUC, AJIJIOTPOIINS, aMQ)OTepHOCTL, XHUMHNYCCKas CBA3b
(KOBaJ'IeHTHaH, HOHHaAas, MeTaJIJ'II/I‘leCKaH), KpUCTAJNIMYCCKas pCIICTKA, CILJIaBbI,
CKOPOCTb XUMHYECKOU pC€aKnuun

1.2 HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCECKUX MOHATHH U MMPUMCHATDH 3TU
NOHATHUSA TPHU OITMCAaHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3 COCTaBJIATh YPABHCHUS BHCKTpOHHTquCKOﬁ JUucconuanuu KucCJoT, MIeI04YeH 1 COJ'ICI\/'I,
TIOJIHBIC U COKPAIICHHBIC YPAaBHCHU A peaKI_II/Iﬁ HOHHOT'0 OOMEHA

14 PACKPBIBATH CYHIHOCTb OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ MoCpecACTBOM
COCTAaBJICHUA 3JICKTPOHHOTO OalraHca 3TUX peaKLII/Iﬁ

1.5 IIPOBOJUTH PACUETHI I10 YPABHEHUIO XUMUYECKON PEAKIIUU




ITo temam: "Hemertamisl 1 ux coeaudennsa” n "MeTauisl 1 UX COeANHEHUS"

XapaKTepu30BaTh (ONMUCHIBATH) OOLINE U CTICHU(PHUECKIE XUMUYECKHE CBOMCTBA
MIPOCTHIX U CJIOKHBIX BELIECTB, MTOATBEP:K/1asi OMMCaHNE IPUMEPAMHU MOJIEKYISPHBIX U
HMOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUMI

2.2

COCTaBJIATh YPAaBHCHUSA peaKHI/IfI, MOATBEPKAAOIINX CYIIECCTBOBAHUC TCHETHYCCKOM
CBsA3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIHICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA, BO3SMOXHOCTH
MMPOTCKAHUA XUMHUYCCKUX npeBpameHm?I B PA3JIMYHBIX YCIIOBHUAX

24

CIIeZIOBATh MPaBUIIAM TTOJIb30BAaHUS XUMHUYECKOW IOCYI0H U TAO0PATOPHBIM
o0opyioBaHUEM, a TAK)Ke MPaBUIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUH C
HUHCTPYKIUSAMH 110 BBITIOJITHCHUTO J'Ia60paT0pHI>IX XHUMHUYCCKHX OIIBITOB ITO MOJYYCHHIO
1 coOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIeKUCIIOro ra3a)

2.5

MIPOBOJIMTH PEAKIIUH, TIOATBEPIKIAFOIINE KAYSCTBEHHBIA COCTAB Pa3IMYHBIX BEIICCTB:
pacrmo3HaBaTh OTBITHBIM MyTEM XJIOPHUA-, OpOMUI-, HOAHI-, KapOoHaT-, hocdart-,
CWJIMKAT-, CyIb(aT-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUSI, HOHBI H3Y9ICHHBIX
METaJIOB, MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIICCTB

ITo teme: "Xumus u okpyxkarouias cpena'

pacKpbIBaTh CMBIC OCHOBHBIX xuMuueckux nouatuii: [1/IK BemectBa; koppo3ust
METaJlJIOB

3.2

MIPUMEHSTh OCHOBHBIE OTIEpPaIlMi MBICIIUTEIBHOMN JAEATENbHOCTH - AaHAJIU3 U CUHTE3,
cpaBHEeHHE, 0000IIeHIE, CUCTEMATU3AIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX
CBsI3€H - JJIs1 U3yUeHUsl CBOICTB BEIIECTB U XUMUYECKUX PEAKIUI; €CTECTBEHHO-
Hay4yHbIe METO/IbI IO3HAHUSA - HAOJIOJICHHE, U3MEPEHHE, MOACTUPOBAHUE,
9KCIEPUMEHT (peabHbIA U MBICJICHHBIN)

IIpoBepsiemble 3JieMeHTHI coep:kaHud (9 Kiaacc)

Kon

[IpoBepsieMblii 3JIeMEHT coJiep>KaHus

BeniecTBo n xuMuueckas pcaKnuusi. HOBTOpeHI/Ie
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Ilepuoanueckuit 3akoH. Ileproanueckast cucremMa XuMHYeCKUX 3neMeHToB J[. 1.
MenaeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB XUMUYECKUX
3JIEMEHTOB IIEPBBIX TPEX MEPUOJIOB, KaIus, KAIbIUA U UX COCAUHEHUN B COOTBETCTBUU C
MIOJIOKEHUEM DJIEMEHTOB B [leproanueckoi CUCTEME U CTPOEHUEM UX aTOMOB

1.2

CTpOGHI/Ie BEIIIECTBA: BUJbI XUMUYECKOH CBSI3H. THUIIBI KpUCTATUINYCCKUX PCHICTOK,
3aBHCHUMOCTh CBOMCTB BEIIIECTBA OT TUMA KpHCT&HHPI‘ICCKOﬁ PCHICTKH U BUJA XUMHYECKOH
CBs3H. KJ'IaCCI/I(I)I/IKaI_[I/IH U HOMCHKIJIaTypa HCOPIraHUYCCKUX BCIICCTB (MC)KIIYHaPOI[HaH u
TpI/IBI/IaJ'ILHaﬂ). XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCALINUXCA K PA3JIMYHBIM KJIaCCaM
HCOPraHNn4CCKUX COCHHHCHHﬁ, TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccn(pnxaunﬂ XUMHUYCCKUX peaxunﬁ 110 PA3JIMYHBIM IIPpHU3HAKaAM (HO YUCIY U COCTABY




YYacCTBYIOIIMX B PEaKIH BEUIECTB, 10 TEIIOBOMY 3()(eKTy, 0 N3MEHEHHIO CTeTIeHEeH
OKHUCJICHUS XUMHYECKUX JIIEMEHTOB, TI0 00PaTHMOCTH, 110 YYaCTHUIO KaTaau3aropa). JK30-
Y HJIOTEPMUYECKHE PEAKIIMHU, TEPMOXUMHUYECKUE YpaBHeHUs. [loHsTHE O CKOpOCTH
XUMUYECKON PEeaKLun
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[onsiTne 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKUX peaknusax. [[oHsATHE O TOMOTeHHBIX
U reTeporeHHbIX peakuusax. Ilonsatue o xummyeckoM paBHOBecUU. PaKTOPBI, BIUSAIOIINE
Ha CKOPOCTh XUMHUYECKOU PEAKIIMH U MOJI0KEHUE XMMUYECKOIO PABHOBECHS

1.5

OKHUCIUTETBHO-BOCCTAHOBUTEIILHEIE pCaKknuuu, BHCKTPOHHBIﬁ OaJlaHC OKHUCIIHUTEILHO-
BOCCTaHOBUTENBHOM peakiuu. CocTaBieHNne YPaBHEHUIN OKUCIUTEIBHO -
BOCCTaHOBUTEJIBHBIX PEAKIUH C UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO OajaHca

1.6

Teopus 3neKTPOIUTHUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPoIUThl. KaTnoHsl,
aHUOHBI. MeXaHN3M IMCCOIMALNY BELIECTB C Pa3IMYHbIMU BUJAMH XUMUYECKOU CBS3H.
Crenens aucconuanuy. CUIbHBIE U Cl1a0ble AIEKTPOJIUTHL. Peakiinu noHHOro oOMeHa.
VYcnoBust poTeKaHus peakuii HOHHOTO 0OMeHa, OJIHbIE U COKpPAIIeHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBONCTBA KMCIOT, OCHOBAHHUN U COJICH B CBETE MPEICTABICHUN 00
ANEKTPOIUTHYECKOM nucconnanuu. KauecTBeHHble peakiiuu Ha HoHbIL. [loHsATHE O
TUAPOIN3E COJIEH

1.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C MOJCIISIMH KPUCTAJUIMIECKUX PEIIETOK
HEOPraHMYECKHX BEIIECTB - METAJIJIOB M HEMETAIIOB (TpaduTa 1 anMasa), CIOKHBIX
BENIECTB (XJIOpHUIAa HATPHs); UCCIIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEeaKIIuu
OT BO3ACUCTBHS Pa3IMYHBIX (PAaKTOPOB; UCCIICIOBAHUE AIEKTPOIIPOBOTHOCTH PACTBOPOB
BEIIECTB, MPOIIecca TUCCOIMALINN KUCIIOT, MEJI0Yeii 1 coJieil (BO3MOKHO HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); IPOBEICHHUE OIBITOB, HIUTFOCTPUPYIOIINX MPU3HAKU TPOTEKAHUS
peakiuii HFOHHOTO 0OMeHa (00pa3oBaHUe OCajiKa, BhIICICHUE Ta3a, 00pa30BaHKUE BO/IbI);
OTIBITOB, HJUTFOCTPUPYIOIIHUX MIPUMEPBI OKUCIUTEIILHO-BOCCTAHOBUTEIILHBIX PEAKIINN
(ropeHue, peakiuy pa3jioKeHUs, COSTMHEHHS); pACIIO3HaBaHUE HEOPraHUYECKUX BEIICCTB
C MIOMOIIBIO KAUYECTBEHHBIX PEaKIMii Ha HOHBI; PEIICHNE KCIIEPUMEHTABLHBIX 33124

Hemeranner u nx COCINHCHMUA

O6ma51 XapaKTCPpUCTHUKA I'aJIOT'CHOB. OcobeHHoctH CTPOCHHUA aTOMOB, XapPaKTCPHLIC
CTCIICHHU OKHCJIICHHA. CTpOGHI/Ie u @HSHHGCKH@ CBOMCTBA IIPOCTBIX BCUICCTB - I'aJIOT'CHOB.
XHUMHUYECKHE CBOMCTBA Ha IIPpUMEPEC XJI0pa (BSaHMOﬂeﬁCTBHe C MCrajlliaMHi, HEMCTAaJlJlaMH,
menoanH). XJ'IOpOBOI[OpOI[. Consgnas KHCJI0Ta, XUMHYCCKHEC CBOﬁCTBa, NIOJIy4YCHHUC,
IIPUMCHCHHUC. I[CﬁCTBPIC XJIOpa 1 XJIOPOBOAOPOAa HA OPraHU3M YCJIOBCKaA. Baxuernmune
XJIOpHUAbI U UX HAXOXKIACHUC B IIPHUPOIAC

2.2

OOmas xapaktepuctuka 3neMeHToB VIA-rpymnmel. OCOGEHHOCTH CTPOECHUSI aTOMOB,
XapakTepHble cTeneH! okucieHus. CTpoeHue u pu3ndeckre CBOMCTBA MPOCTHIX BEIECTB -
KHCJIOPOJa U cepbl. AJUIOTPOTIHBIE MOTU(BHUKAIIMY KUCIIOPO/Ia U cepbl. XUMUUECKUE
cBoiicTBa cepsl. CepoBOJIOPOA, CTPOCHUE, (prU3nUecKre U XUMUUECKUe cBOHCTBA. OKCHIBI
cephl KaK MPeJICTABUTENIN KUCIOTHBIX OKCHJIOB. CepHasl KUCIIoTa, (U3nUecKue 1
XMMUYECKHE CBOMCTBA (001IMe KaK MTPEeICTaBUTEIN Kacca KUCIOT U Celn(pUIecKue).
XUMHUUECKUE PEaKIHH, JIeKAIUEe B OCHOBE MPOMBIIIUIEHHOTO CIIOCO0a MOJIy4eHUs CEPHOM
kucioTel. [lpumenenue. Cosn cepHON KUCIIOTHI, KaUeCTBEHHAs peakiys Ha Cylb(paT-HOH.
HaxosxaeHue ceprl U ee COeIUHEHUH B IPUpoJie. XUMUYECKOE 3arps3HeHNE OKPYKatoweH




CpCabl COCANMHCHUSAMU CCPBI (KI/ICJIOTHBIe A0XKHU, 3arpsASHCHUC BO3yXa U BOIIOGMOB),
COCcOOBI €ro Mpe0TBPAICHUS

2.3

O6was xapakrepuctuka 3neMeHToB VA-rpybl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paCIpOCTpaHEHUE B IPUPOIE, PUINYECKHE U
XUMHUecKue cBoicTBa. KpyroBopotT asora B mpuposie. AMMHaK, ero pusndeckue u
XMMHMUYECKHE CBOMCTBA, MOJIlydeHue U npuMeHeHue. Coiau aMMOHUS, UX PU3NYECKUE U
XMMMUYECKHE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakiusi Ha HOHbI aMMOHUS. A30THas
KHCJIOTa, €€ MoJIy4YeHue, (u3nueckue 1 XuMuyeckue cBoicTBa (00IMe Kak npeacTaBUTEeNs]
KJ1acca KUCIIOT U cnenndudeckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KayecTBE MUHEPaIbHBIX YA0OpeHN. XMMUUECKOe 3arps3HEHNE OKPYKatoIel CpeJibl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE JJOXKIH, 3arpsiI3HEHUE BO3/1yXa, [IOYBBI U BOJOEMOB)
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®docdop, amtotponHbie Moaudukanuu Gocdopa, puznueckre ¥ XMMUIECKUE CBOMCTBA.
Oxkcun pochopa (V) u pochopHas kuciora, GU3MIECKUE U XUMUUECKUE CBOMCTRBA,
nosyuenue. McnonpzoBanue GpocdaroB B kauyecTBe MUHEPAIbHBIX Y100peHUI

2.5

O6mas xapakrepuctuka aneMeHToB |VA-rpynmnel. Oco0eHHOCTH CTPOEHHUS! aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS. YTIIEPO/I, aJUTIOTPOITHBIC MOIH(HUKAIINH,
pacrpocTpaHeHue B Ipupoe, GU3NIecKrue ¥ XUMHIECKHE CBOMCTBA. ANCOpOITus.
KpyrosopoT yriepona B npupoze. Okcuibl yriaepoja, ux Gpusndeckue u XuMHueckue
CBOMCTBa, IelICTBUE HA KUBBIE OPTraHU3MBI, IOJyYeHHE U TPUMEHEHHE. DKOJIOIHUecKre
poOJIeMBbl, CBsI3aHHBIC ¢ OKCcHIoM yriiepoaa (1V); runoresa riio6albHOTO MOTETIIICHUS
KJINMaTa; MapHUKOBBIA (D PeKT. YTOoMbHAS KUCIOTA U €€ COJIU, MX (PU3nYecKue u
XMMHYECKHE CBOMCTBA, MOJydeHue U npuMeHenue. KauectBenHas peakuus Ha kKapOoHaT-
noHsl. McnonbszoBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO351UCTBE

2.6

[TepBoHauanbHBIC MOHATHSA 00 OPTAHMYECKHX BEIIECTBAX KaK O COCIUHEHHUSX yriepoa
(MeTaH, 3TaH, STUJICH, alleTUJICH, dTAHOJI, TJIUIEPHH, YKCYCHas KucioTa). X coctaB u
xuMudeckoe ctpoenue. [TonsaTre o OMOIOrHYECKH BaKHBIX BEIIECTBAX: KUPaX, OeIKax,
YIJIEBOJIaX - U UX POJIM B )KM3HU YesIoBeKa. MaTtepuaabHOE €AMHCTBO OPTAaHUYECKUX H
HEOPraHMYECKUX COCTMHCHUI

2.7

Kpemuuid, ero pusnyeckre 1 XAMHUYECKUE CBONCTBA, IOIYYCHUE U TPUMEHECHHE.
Coeaunenus kpeMHus B mpupojie. O0uue npeacraBieHus o6 okcuae kpemuus (1V) u
KpeMHUeBoil kucinote. CHUIMKATHI, UX UCIIOJIb30BaHUE B OBITY, MEAUIIUHE,
MPOMBIIICHHOCTH. BaxkHEWIIIMe CTPOUTEIIbHBIC MaTepPHAaJIbl: KEPAMHUKA, CTEKIIO, IICMEHT,
OeToH, xene300eToH. [IpobiemMbl 6€30MaCHOTO UCIIOJIb30BAHUS CTPOUTEITBHBIX
MaTepHUAIIOB B IOBCETHEBHOM JKU3HU

2.8

XHUMHUYECKUUN SKCIICPUMCHT: U3YYCHUC 06pa3u013 HCOPraHNYCCKUX BCUICCTB, CBOICTB
COJISTHOM KHCJIOTBI; ITPOBCACHUC KAYCCTBCHHBIX peaKL{I/Iﬁ Ha XJIOpHU-HOHBI U Ha6J'IIO,I[eHI/IC
MIPU3HAKOB UX IMPOTCKAHUS,; OIIBITHI, OTPAKaroIIne (I)I/ISI/ILIGCKI/IC 1 XUMHYECKHE CBOMCTBA
TaJIOT€HOB U UX COECAMHEHUIM (BO3MO)KHO HCIIOJIb30BAHUC BI/I,Z[COMaTepI/IaJIOB);
O3HAKOMIJICHHUEC C o6pa3uaMH XJIOpUI0B (FaJ’IOFeHI/IZ[OB); O3HAaKOMIJICHHUE C O6p33HaMI/I CCPBI
n €€ COCAMHCHUAMUA (BOSMO)KHO HCIIOJIB30BaHUC BI/I,Z[COMaTCpI/IaJ]OB); HaGJIIO,HCHI/IC
mnponecca O6erII/IBaHI/I}I caxapa 1non JeiicTBHEM KOHHeHTpHpOBaHHOﬁ cepHoﬁ KHUCJIOTBI,
HU3YUCHUC XUMHNYCCKUX CBOMCTB pa36aBneHH0171 cepHoﬁ KHCJIOTBI, IPOBCACHUC
KauyeCTBEHHOM pCaKnun Ha CyJIB(I)aT-I/IOH n Ha6J'IIO,I[eHI/Ie IprU3HaKa €€ INPOTCKAHUAA,




03HaKOMJICHHE C (PU3NICCKIMH CBOWCTBAMH a30Ta, hocdopa v UX COSAMHCHHUN
(BO3MO>KHO HCIIOJIb30BaHKE BUIEOMATEPUAIOB), 00pa3aMu a30THBIX U (hochopHBIX
yIoOpeHuit; moay4deHue, cooOnpanue, pacrio3HaBaHUE U M3YUYCHHUE CBOMCTB aMMHAKa;
MIPOBEJICHUE KAaYeCTBCHHBIX PEAKIINI Ha MOH aMMOHHUS U (pochaT-uoH U n3yueHue
MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI C
MeJIbI0 (BO3MOKHO MCIIOJIb30BAHNE BUICOMATEPHATIOB); U3YYEHHUE MOIETICH
KPUCTATMYECKHUX PEIIETOK aiMasa, rpadura, QymiepeHa; 03HaKOMIICHUE C TTPOIIECCOM
aJIcopOIMK PACTBOPCHHBIX BENIECTB AKTHBUPOBAHHBIM yIJIEM U YCTPOUCTBOM
MPOTHBOTa3a; MoJIyueHrue, COOMpaHne, paclio3HaBaHUE U U3yYECHUE CBOMCTB YIIEKUCIOTO
rasa; MpoBeJICHUE KaUYEeCTBEHHBIX peaKInil Ha KapOOHAaT- U CUJIMKAT-UOHBI U U3YUYCHHE
MIPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHUE C MPOAYKIIMEH CHIIMKATHOMN
MIPOMBIIIJIEHHOCTH; pPelIeHNEe IKCIIEPUMEHTAIBHBIX 3a/1a4 110 Teme "Baxkueitmme
HEMETAJUIBI U UX coeanHeHus"

Mertannsl 1 ux COCINHCHUA

OO611ast XapakTepUCTUKA XUMUYECKHX AJIEMEHTOB - METAJUIOB HA OCHOBaHUH UX
noJjioxxeHusd B [lepuoanyeckon cucrteMe xumuueckux 3memeHToB [[.M. MennaeneeBa u
cTpoeHust atromoB. CTpoeHHe MeTauioB. MeTtannudeckast CBsI3b U MeTaJIINYECKast
KpUCTAJUTMYECKas pelIeTKa. JJIEKTPOXUMHUYECKUI Pl HAIIPSKEHNUI METaJIOB

3.2

dusndecKkue ¥ XMMHYECKHE CBOMCTBA MeTauioB. O0IIMe CIOCOOBI MOTYYSHHUS METaJIOB.
[TonsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(cTanp, 4yryH, TIOpaTIOMUHNN, OpPOH3a) M KX TPUMEHEHHE B OBITY M TIPOMBIIINICHHOCTH

3.3

[[lenounbie MeTaiuIbI: TIOJI0KEeHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J.. MenaeneeBa; CTpPOEHHE UX aTOMOB; HaXOKJI€HUE B pupoje. duszndeckue u
XUMHUYECKHE CBOMCTBA (HA MpuMepe HaTpus U Kayms ). OKCHIBI U THAPOKCUIIBI HATPUS U
kanusd. [I[puMeHeHHe MEeI0YHbIX METAJIIIOB  UX COCTMHECHUM

3.4

[[leouHO3eMENBbHBIC METAJIBI MArHUMA M KaJblIMii: TosiokeHue B [lepuoanueckoit
cucTeMe XUMUYecKux 31eMeHToB J[.M. MenpeneeBa; cTpoeHUE X aTOMOB; HaXOXK/ICHUE B
npupoje. PU3NYeCKue U XMMUYECKUE CBOMCTBA MarHus U Kajablus. Baxkueiime
COCTMHECHUS KIbIUs (OKCHI, TUIPOKCHU]I, COJHN). JKECTKOCTh BOJIBI U CIIOCOOBI €€
yCTpaHEeHHs

3.5

ANIOMHUHHUI: TIOJI0KEHUE B HepHOHquCKOﬁ CUCTEMC XUMHNYCCKUX OJICMCHTOB I[I/I
MeHﬂeneeBa; CTPOCHHC aTOMa; HAXOXKACHUC B IIPHUPOC. duznyecKkue U XUMHUUYECKHE
CBOMCTBA ATIOMUHUS. AM(bOTepHHe CBOMCTBA OKCH A U THAPOKCHU A aJIFOMUHUA

3.6

XKeneso: monoxenue B [leproaudeckoii cucteme xumMuaeckux snemeHTon .M.
MeHnzeneeBa; CTpoOeHHE aTOMa; HAXOXKJEHHUE B pupoae. PU3nUecKre U XUMHUUECKHe
cBoiicTBa xkene3a. Oxcuapl, ruapokcuabl u cou xkenesa (1) u xenesa (I11), ux cocras,
CBOCTBA U MOJIy4YeHUE

3.7

XHUMHUYECKUUN SKCIICPUMCHT:. O3HAKOMIJICHUEC C O6p33LIaMI/I MCTAJIJIOB U CIIJIaBOB, UX
(I)I/IBI/ILIGCKI/IMI/I CBOﬁCTBaMH; HN3YUYCHHC PE3YIIbTATOB KOPPO3UHU MCTAJIJIOB (B03MO)KHO
HCIIOJIb30BAHHUEC BI/IIICOMaTCpI/IaJ'IOB), 0coOeHHOCTEH B3aUMOJEUCTBHUS OKCUIa KaIbLU U
HaTpuAa € BOJOM (BO3M0)KHO HUCIIOJTB30BAHUEC BI/I)IeOMaTepI/IaHOB); HCCIIeOBAaHHUE CBOMCTB
JKECTKOM BOIBI; IpOoHecCa ropCHUA KEJIC3a B KUCJIOPOIC (BO3MO)KHO HUCIIOJIBb30BaHHEC
BI/I,Z[GOMaTepI/IaJIOB); IMPU3HAKOB NPOTCKaHUA KAYCCTBCHHBIX peaKLII/Iﬁ Ha MOHBbI (MaI‘HI/ISI,




KaJIbLIMs, allfoMuHUs, MHKa, xenes3a (I1) u xenesa (1), menu (I1); nabnaronenue u
OTMCaHUE MPOLIECCOB OKPAIIMBAHUSA IJITAMEHU MOHAMU HATPUS, KU U KaJblus
(BO3MOKHO HCITOJIb30BAHHE BHICOMATEPHAIIOB); HCCIICIOBaHNE aM(OTEPHBIX CBOWCTB
TUAPOKCH/IA aTIOMUHMS U TUAPOKCUIA IIMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
teMe "BaxxHelie MeTauibl U UX COequHeHus"

XHMHS ¥ OKpYKaroLas cpena

HoBsie maTepuansl 1 TeXHOJIOTMU. BelecTBa u Marepualibl B MOBCEAHEBHOM KU3HU
4yenoBeKa. XUMHUS U 310poBbe. be3onacHoe UCroib30BaHUE BEIIECTB U XUMHUECKUX
peakiuii B ObITy. [lepBast mOMOIIb TPU XUMHUUYECKHUX 0KOTaX M OTPABICHUAX

4.2

OCHOBBI PKOJIOTUYECKOM IPaMOTHOCTH. XMMHUECKOE 3arpsi3HEHNE OKPYKaIOLIEH Cpelibl
[TJAK. Posb xuMHHM B pelIEHUH 3KOJOTHYeCKUX mpoodsieM. [IpupoiHbpie nCTOUYHUKN
YTI€BOA0POJIOB (yroJib, IPUPOIHBIN ra3, HEPTH), MPOAYKTHI UX NMEPEPAOOTKH, UX POJIb B
OBITY U IPOMBIIIJIEHHOCTH

4.3

XUMUYECKUH KCIIEPUMEHT: U3y4eHHe 00pa3lioB MaTepraioB (CTEKIIO, CIIaBbl METAJIIOB,
MOJIMMEPHBIE MaTepUaJIbl)

IIposepsiembie Ha OI'D no xXumMuu TpeOOBAHUA
K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa30BaTeIbHOI NMPOrpamMmMbl
OCHOBHOI'0 00111er0 00pa30BaHUs

Kon

[IpoBepsieMbie TpeOOBaHUs K IPEIMETHBIM pe3yiibTaTaM 0a30BOTO YPOBHS OCBOCHHUS

MIPOBEPSIEMOT | OCHOBHOM 00pa30oBaTEIbHOM MPOrpaMMBbl OCHOBHOTO 00IIET0 00pa30BaHUs HA OCHOBE
o tpebosanus | DI'OC

1

[Ipencrasnenue:

1.1

0 MO03HABA€MOCTH SBJICHHUI Ipupoabl, IOHUMAHUEC 0O0BEKTUBHON 3HAYMMOCTH OCHOB
XUMHYECKOH HAaYKH KaK obnactu COBPEMECHHOI'O €CTECTBO3HAHM, KOMIIOHCHTA 06IH€I>'I
KYJIbTYPbI U HpaKTH‘ICCKOﬁ ACATCIIBHOCTH Y€JIOBEKA B YCIIOBUAX COBPEMEHHOI'O
O6H.[€CTBa; IMOHMMaHHEC MECTAa XUMHU CPEAU APYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOAaX IMO3HAHHs, B TOM YUCJIC 3KCIICPUMCHTAJIIbHBIX U TCOPETUYCCKUX
MCTOJaX UCCICAOBAHNA BCIICCTB U U3YUCHUS XUMHUYCCKUX peaKHHﬁ; YMEHUC
HCIIOJIB30BaATh MOACIIN IJIA 00BICHEHHUS CTPOCHUS aTOMOB U MOJICKYIJI

1.3

o chepax mpodeccuoHaNBbHON IS TEIBHOCTH, CBSI3aHHBIX C XMMHEH U COBPEMEHHBIMH
TEXHOJIOTMSIMU, OCHOBAHHBIMU Ha JOCTIKEHUSIX XUMHUUYECKON HAyKH, UTO ITO3BOJIUT
oOyJaromuMcs paccMaTpUBaTh XUMUIO Kak cdepy cBoel Oyaymieit
npodeccuoHaTbHON AEATENILHOCTH U CAEIaTh OCO3HAHHBII BEIOOP XUMUH KaK
pOo(UIBHOTO MpeaIMeTa IPU Iepexo/ie Ha YPOBEHb CPEHEro o0I1ero oopa3oBaHus

Brnanenue cucreMoil XUMHUUYECKUX 3HAaHUM U YMCHHUC ITPUMCHATH CUCTEMY
XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKIIFOYACT:

2.1

Ba)KHEMIIINE XUMHUUYECKUE HOHITUS: XUMUYECKUMN QJICMCHT, aTOM, MOJICKYIJIA,
BCIICCTBO, IIPOCTOC U CIIOKHOC BCIICCTBO, OJHOPOJHAA U HCOAHOPOAHAA CMCCh,




OTHOCHUTEJIbHBIEC aTOMHAs U MOJICKYJISIPHAsI MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00beM, OKCHUJI, KHCIIOTa, OCHOBAHUE, COJIb (CPEeaHsIs),
XUMUYECKasl Peakilusi, peaKIIuu COCIMHECHUSI, PEAKIINH PA3JI0KEHUs, PEAKIIUU
3aMeIeHUs], peaklui 0OMEeHa, TeIIIOBON APPEKT peakiuu, IK30- U JHIOTCPMUICCKIEC
peakiyu, pacTBOP, MacCcoBast JA0JISI XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUHN, MAaCCOBast
JIOJISL ¥ TIPOTICHTHAs! KOHIIEHTpPAIIUs BELIECTBA B PACTBOPE, SIAPO aTOMA, HJIEKTPOHHBIHN
CJIOM aToMma, aTOMHasi OpOUTAlIb, paJNYC aTOMa, BAJICHTHOCTb, CTENIEHb OKUCIICHUS,
XUMUYECKasl CBS3b, JICKTPOOTPUIIATEIHLHOCTD, MOJISIPHAS W HETIOJISIpHAs KOBaJICHTHAs
CBSI3b, MOHHAS CBA3b, METAIUTUYECKAS CBSI3b, KPUCTAJUTMUECKAs pelieTka (aToMHas,
WMOHHAas1, MeTaJUIMuecKasi, MOJIKYJISIpHAsl ), UIOH, KaTHOH, AaHUOH, JIEKTPOJIUT U
HEIJIEKTPOJIUT, MIEKTPOTUTHUECKAS JUCCOIHAIINS, PEAKIIMA HOHHOTO OOMEHa,
OKHCITUTEIHLHO-BOCCTAHOBUTEILHBIE PEAKIINN, OKUCIUTENb U BOCCTAHOBUTEIb,
OKHCIIEHNE U BOCCTAHOBJICHHE, DJIEKTPOJIN3, XUMUYECKOE PaBHOBECHE, OOpaTUMBIC U
HEOoOpaTUMbIe Peakluy, CKOPOCTh XUMHUUECKON peakiiuu, kataiuzatop, [TJIK,
KOPPO3UsI METaJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXPAaHEHHUS MAaCChl, IEPHOTUICCKUN
3akoH /[.M. MenzeneeBa, 3aKkOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo

2.3

TEOPUH XUMUH: aTOMHO-MOJICKYJISIPHAS] TEOPHUS, TEOPHS DIIEKTPOTUTHUESCKOM
IHUCCOIMAIIAN

Brnanenne ocHoBaMu XMMUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

YMEHUE MPaBUILHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MAaTEpUAITBI (B TOM YHUCIIE
MUHEpaIbHbIC yI00OPEHUs, METAILIBI M CIUIABBI, TPOAYKTHI IEpepadOTKU PUPOTHBIX
HWCTOYHHUKOB YTIIEBOJOPOI0B (YIJIsl, IPUPOTHOTO raza, HeTH) B OBITY, CETLCKOM
XO03S1CTBE, Ha TIPOU3BOJICTBE U IIOHMMAHUE 3HAYCHHS KHUPOB, OCITKOB, YIIIEBOIOB IS
OpraHu3Ma YeJioBeKa; YMEHHE IPOTHO3UPOBATh BIMSHUE BEIIECTB U XUMUYECKUAX
MPOIIECCOB HAa OPraHU3M YeJI0BEKa M OKPYKAIOIYIO IPUPOTHYIO CPEILy

3.2

YMCHHUE UHTCIPUPOBATE XUMHWYCCKNEC 3HAHNA CO 3HAHUAMU APYTrHUX y‘IC6HI)IX
IpeaAMETOB

3.3

HaJIn4uc OIIbITa pa6OTbI C pa3iiInYHbIMH UCTOYHHUKAMHU I/IH(bOpMaI_[I/II/I 10 XMMHH
(Hay‘IHaH W HAYYHO-TIOITYJIApHas JIUTEparypa, CJIOBapu, CIpaBOYHUKH, UHTCPHECT-

pecypchl)

3.4

YMCHHC 00BEKTHUBHO OLICHUBATb I/IH(1)OpMaI_II/IIO O BCUICCTBAX, UX IIPCBPAICHUAX U
MPaKTUYICCKOM IMPUMCHCHNUU U YMCHUC UCIIOJIb30BATh €€ JISI PCHICHUA y‘IC6HO'
ITO3HAaBAaTCJIBbHBIX 3a/1a4

Brnanenue ocHoBaMH MOHATUHHOTO anmapara ¥ CMHMBOJUYECKOTO sI3bIKa XUMUH JUIs
CoCTaBJIEHUs POPMYJS HEOPraHMUECKUX BEIIECTB, YPaBHEHUH XUMHUYECKUX PEaKIIMA;
ocHoBaMM xuMudeckoit HomeHknaTypsl (IUPAC u TpuBHanbHOI)

YMenue oObsCHITh CBS3b MOJIOKEHUS SJIEMEHTA B HepHOﬂquCKOﬁ CUCTEMC C
YHUCJIOBBIMHU XaPAKTCPUCTUKAMU CTPOCHHA aTOMOB XUMHUYCCKHUX 3JICMCHTOB (COCTaB u
3apsana aapa, o6mee YHUCIIO0 Z-)JICKTpOHOB), pacnpeacicHueM 3JICKTPOHOB I10
OHEPTCTUYCCKHUM YPOBHSAM aTOMOB IICPBLIX TPECX NMECPUOJO0B, KAJIMA U KaJIbLUS




[IpencraBieHue o NEpUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUECKUX 3JIEMEHTOB
(paguyc aToMa, JIEKTPOOTPULIATEIBHOCTH), IPOCTBIX U CJIOKHBIX BEIIECTB OT
I0JIOXKEHUS 21eMeHTOB B Ileproanueckoil cucreme (B MaJIbIX IEPUOAAX U IIIaBHBIX
MOATPYIIax) U 3JEKTPOHHOTO CTPOEHHUS aTOMa

7 YMmenune kiaccupuInpoBaTh:

7.1 XUMHYECKUE AJIEMEHTBI

7.2 HEOpraHMYEeCKHe BELIeCTBa

7.3 XUMUYECKUE PEAKIINH

8 YMeHune onpenensTh:

8.1 BAJICHTHOCTh M CTEIICHb OKUCIICHUS XUMHUYECKUX dJIEMEHTOB, 3apsij] HOHA

8.2 BHJT XUMHYECKOU CBSI3U M THIT KPUCTAITMYECKON CTPYKTYPHI B COSTMHEHUSIX

8.3 XapakTep cpeibl B BOJAHBIX paCTBOpaxX BEMIECTB (KHCIOT, OCHOBAHHU)

8.4 OKHUCJIUTETh H BOCCTAHOBHTEITH

9 YMeHue xapakTepuszoBaTh (pU3nuecKkre U XMUMUYECKUE CBOWCTBA:

9.1 MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOAOPOI, TpaduT, aamas, KpeMHHM, a30T,
dbocdop, cepa, XJop, HATPHUH, KK, MarHUN, KaJbIIUHA, ATFOMUHAM, XKEJIE30)

9.2 CJIO’KHBIX BEIIECTB, B TOM YHCJIE UX BOJAHBIX pacTBOPOB (BO/IA, aMMHAK,
XJIOPOBOJOPO/I, CEPOBOJOPO]I, OKCHUJIBI U TUIPOKCH Bl MeTauioB | - 1A rpynm,
amromunus, menu (1), nunka, xenesa (11 u 1), oxkcuaer yraepona (I u 1V), kpemuus
(1V), azora u pocdopa (111 u V), cepsr (IV u VI), cepuncras, cepHas, a30TUCTa,
azoTHas, GocopHas, yrojipHas, KpeMHHUEBAs KHCIOTA U UX COJIN)

9.3 MIPOrHO3UPOBATH U XapaKTepPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX COCTaBa
U CTPOEHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOWMCTB, BO3MOKHOCTb
MPOTEKAHUSI XUMHUYECKUX MPEBPAILEHUN B Pa3IUYHBIX YCIOBUSIX

10 YMeHue cocTaBIsITh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEAKIIMiA, B TOM YHCIIE:

10.1 peakIuii HFOHHOTO 0OMeHa

10.2 OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIINA

10.3 WUTIOCTPUPYIOIUX XMMUYECKHE CBOMCTBA N3YYEHHBIX KIJIACCOB (TPYIII)
HEOPraHMYECKUX BEIEeCTB

10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXKITY HUMH

11 YMeHue BBIUUCITH (IPOBOAUTH PACUEThI):

11.1 OTHOCHUTEIIbHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIO

XUMHWYECCKOI'O 3JICMCHTA B COCAMHCHNU




11.2

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3

KOJIMYCCTBO BCIIECCTBA U €ro Maccy, 00BEM ra3oB

11.4

10 YPaBHEHUSAM XUMHUYECKHUX PEAKIIUNA U HaXOJUTh KOJMYECTBO BEIIECTBA, 00BEM U
MacCy peareHTOB WU IPOLYKTOB PEAKLUU

12

Bnanenue (3HaHue 0CHOB):

121

OCHOBHBIMH METOJAMU HAYYHOT'O ITO3HAHUA (Ha6J'IIO}ICHI/Ie, HN3MEPCHHUE, OKCIICPUMCHT,
MO)ICJ'II/IpOBaHI/IG) IMpU U3YYCHHUU BCUICCTB U XUMHUUYCCKUX ﬂBHCHHﬁ; YMCHUEC
chopMyIupOBaTh IPOOIEMY U TIPEATIOKHUTH MYTH €€ PEIICHUS

12.2

0e30macHoO# pabOThl ¢ XUMUYECKUMHU BEIIECTBAMH, XUMUUYECKOU MTOCYI0N U
J1abopaTopHBIM 000pYyI0BaHUEM

12.3

MpaBWjIaMu 0€30MacHOTO 0OpaIeHus ¢ BEIIECTBAMHU, UCTIOIh3YEMBbIMH B
MTOBCETHEBHOM KU3HH, TPABUJIAMHU TTOBEJICHUS B LIETIAX COEPEKEHUS 3I0POBBS U
OKpYXKarloIel MPUPOJTHON Cpeibl; TOHMMaHKe Bpeaa (0MacHOCTH ) BO3ACHCTBHUS Ha
YKUBBIE OPTaHU3MbI OTIPE/ICTICHHBIX BEIIECTB, CIIOCOO0B YMEHBIIIEHUS U
MPEAOTBPAIICHUS X BPEIHOTO BO3JACUCTBUS

13

Hammaue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBIICHUA CICAYIOMINX
XUMHUYECKUX SKCIICPUMECHTOB:

13.1

W3Yy4eHUE U onHcaHrue GU3NYECKUX CBONCTB BEIIECTB; 03HAKOMJICHHE ¢ GU3NIECKUMU
Y XUMHUYECKUMU SBJICHUSMH; OIBITHI, HJUTIOCTPUPYIOIINE MPU3HAKY MPOTEKAHUS
XUMHUYECKUX PEaKInil

13.2

M3Yy4eHHE CIIOCOOOB pa3/iesieHus: cMeceit

13.3

IIOJIYYCHHE KUCTIOpOJa U NU3YYCHHE €TI0 CBOﬁCTB; IMOJIY4YEHHUE BOJOPOaa U U3YYCHUE
€ro CBOfICTB; IMMOJIYYCHHE YITICKHCIIOTO ra3da 1 U3yd€HHUEC €TI0 CBOfICTB; IMOJIYy4EHUEC
aMMHaKa 1 U3y4€HHUEC €Tro CBOICTB

13.4

IIPUTOTOBJICHUC PpaACTBOPOB C onpez[eneHHoﬁ MacCOBOM noneﬁ PaCTBOPCHHOI'O
BCIICCTBA

13.5

MPUMEHEHHE WHANKATOPOB (J1aKMyca, METHIIOpaHxka U (heHondranenHa) as
OTIpeJIeNIeHUs] XapaKTepa Cpelibl B paCTBOPAX KUCIOT U LIEI0YeH

13.6

HCCICAOBAHHUEC U OIIMCAHUC CBOMCTB HCOPraHUYCCKUX BCHICCTB PA3JIMYHBIX KIIACCOB;
HU3YUCHUC B3aHMOJICHCTBUS KUCIIOT C METalljlaMH, OKCHJaMH MCTAJlJIOB,
PaCTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHHUAMMU, COJIAMUA; ITOJTYYCHHUC
HEPACTBOPUMBIX OCHOBaHI/II\/'I; BBITCCHCHUEC OJHOTO MCTAJJIa IPYI'UM U3 paCTBOPpa COJIH;
HCCICIOBAaHUC aM(l)OTepHBIX CBOMCTB T HIPOKCHUAOB AJIIOMUHHA U IIUHKA

13.7

pelIeHne HKCIEePUMEHTAIbHBIX 3a/1a4 110 TeMaM: "OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeMHeHUI"; "DnekTponuTryeckas auccounanus’; "BaxHeline HeMeTaubl U UX
coeaquHenna"; "BaskHelne MeTaaiasl U MX coeTuHeHns "

13.8

XUMHUYCCKHUEC SKCIICPUMCHTDBI, WJIIOCTPUPYIOIIUC TTPHU3HAKU ITPOTCKAHHU A peaKuHﬁ




MOHHOTO 0OMEHa; KaYeCTBEHHBIEC PEAKLIMU Ha MIPUCYTCTBYIOLINE B BOJHBIX paCTBOpax
MOHBI: XJIOpU-, OpOMUA-, HOAUI-, Cynbdat-, pocdar-, KapOOHAT-, CHIIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MarHUs, KJIBIUS, aTFOMUHUS, XKene3a (2+) u
xenesa (3+), menu (2+), MHKA

14 VYMeHnue:
141 MPEICTaBIATh PE3YIbTAaThl SKCIIEPUMEHTA B ()OPME BBIBOJIOB, JOKA3aTEILCTB,
rpaduKOB U TAOIUI] ¥ BBISBIISATH IMITUPUICCKHE 3aKOHOMEPHOCTH
14.2 YCTaHABIUBATh CBSI3M MEX/Y peaabHO HAOII01aeMbIMA XUMUYECKUMH SIBICHUSIMU U
MpoIieccamMmu, MPOUCXOIANIUMUA B MAKPO- U MUKPOMUPE, OOBACHATD PUINHBI
MHOT000pa3usi BEIIEeCTB
IlepeyeHnb 3/IeMEHTOB CO/Iep:KaHNsI, IPOBePsieMbIX HA OCHOBHOM
rocyJ1apCcTBeHHOM JK3aMeHe 10 XUMUH
Kon [TIpoBepsieMblit 37IEMEHT COEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKHUE TTIOHATUS
1.1 Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus: cMece
1.2 ATOMBI 1 MOJIEKYJIBl. XUMHYECKHE 3JIEMEHTHI. CHMBOJIBI XUMUYECKHUX JJIEMEHTOB.
[IpocThie 1 CIOKHBIE BEIECTBA.
1.3 Xumudeckas hopmysa. BaaeHTHOCTh aTOMOB XMMHUYECKUX 371eMeHTOB. CTeneHb
OKHUCIICHUSA
14 3aKOH NOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHASL aTOMHas Macca. OTHOCUTENbHAsS
MOJIEKyJIIpHas Macca. MaccoBast 107151 XUMHYECKOT0 3JIEMEHTA B COEJUHEHUN
15 KomuuecTo BemecTa. Mouib. Mosisipaas Macca. MossipHbli 00beM ra3oB. B3auMocBsi3b
KOJINYECTBA, MACChI M YHCIIA CTPYKTYPHBIX €IMHHI] BEIIECTBA
1.6 du3nuecKkrue 1 XMMUYECKHE SIBJICHUS. XUMUYECKasl pEaKIMs U €€ NPU3HAKU. 3aKOH
COXpaHEHUsI MACChl BELIECTB. XUMUUYECKHE YPABHEHUS
2 [Iepuonnueckuii 3akoH U Ilepuoanueckas cucrema XuMU4eCKUx nemenTos .M.
MenpaeneeBa. CTpoeHue aTOMOB
2.1 ITepunoanueckunt 3akoH. [lepuoanueckas cuctema XUMHUECKUX d1emMeHToB J1.1.
Menpneneesa. [leproapl u rpymibl. @U3HUYECKHI CMBICT TOPSAIKOBOIO HOMEpa, HOMEPOB
Mepuoaa v rpymiibl SJIEMEHTA
2.2 Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX 000JI0UEK aTOMOB TepBbIX 20 XxUMHUUECKuX 3MeMeHToB [leproaudeckoii
cuctemsl JI.11. MeHnaeneeBa
2.3 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB,

KaJins, KaJdblIusa (pam/lyca aTOMOB, DJICKTPOOTPULATCIILHOCTU, MCTAJINIMUCCKUX U




HEMETAJNINYECKUX CBOICTB) U UX COEIMHEHUI B COOTBETCTBUH C IIOJIOKEHUEM JIEMEHTOB
B [leproauueckoit cucTeMe U CTPOEHUEM UX aTOMOB

3 CrpoeHue BemecTBa

3.1 Xumunueckas cBs3b. KoBaneHTHast (10JIsspHAst U HEMOJIIPHASI) CBSI3b.
DNEKTPOOTPULIATEIIFHOCTh XUMHUICCKHIX AJIEMEHTOB. MloHHAs CBsA3b. MeTaymnieckast CBsI3b

3.2 TUIBI KPUCTATMYECKHUX PEIICTOK (ATOMHASI, HOHHAS, METAIUTMYECKast ), 3aBUCHMOCTh
CBOWCTB BEIIIECTBA OT TUIIA KPUCTAJUTMYECKON PEIIETKH U BUJIA XUMHYECKOW CBSI3U

4 Bakueiiue mpecTaBUTeIM HEOPTraHMYECKUX BEIIecTB. HeMeTaubl M BX COSTMHCHHSL.
MeTaiisl ¥ UX COCTUHEHUS

4.1 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX COETMHEHUIT: OKCHJIOB
(costeoOpasyromue: OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIE) U HECOJIC00pa3yIOIIne;
OCHOBaHWH (IIEJI0YN U HEPACTBOPUMBIE OCHOBAHUS ); KHCIOT (KHCIOPOJICOAepIKAIITUE 1
OeCKHUCIOPOIHbIE, OTHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2 duznyecKkue ¥ XUMHUYECKHE CBOMCTBA IMPOCTHIX BEMIECTB-HEMETAIIIOB: BOJAOPO/Ia, XJIOPa,
KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3 OuznyecKknue U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIIOB: JIUTHSI, HATPHUS,
KaJiusi, MarHus U Kajiblysl, aTIOMUHUS, JKenne3a. DJISKTPOXUMUYECKUHN PsiJi HAapsDKEHU N
METaJlJIOB

4.4 DuU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPOAHBIX COEAMHEHUIT HEMETAIIIOB:
XJIOPOBOJOPO/Ia, CEPOBOJIOPOJIA, aMMHAKa

4.5 dusnveckue 1 XMMUYECKHE CBOMCTBA okcu0B HemeTaiuioB: cepsl (1V, V1), azorta (I, 1V,
V), docdopa (I, V), yriepona (I1, 1V), kpemuus (1V). TToryueHrne oOKCHIOB HEMETAILIOB

4.6 Xumudeckue cBoicTBa okcuoB: MetaiuioB |A - A rpynm, nunaka, meau (1) u xenesa
(11, ). TTony4yeHne OKCHIOB METAILIOB

4.7 XUMUYECKUE CBOMCTBA OCHOBAHUMN U aM(POTEPHBIX TUAPOKCUAOB (Ha MpuMepe
TUAPOKCUIOB AIOMHUHMUS, kKene3a, HuHKa). [lomydenne ocHoBaHmii U aMm(pOTEpHBIX
TUAPOKCUIOB

4.8 OO011re XMMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOTHOM, CEPOBOIOPOAHOM, CEPHUCTOMH,
CepHOMH, a30THOM, hochopHOil, KpeMHUEBOI, yronbHOI. OcoOble XUMUYECKHE CBOKCTBA
KOHLEHTPUPOBAHHOW CEPHOM U a30THOM KUCIOT. [lomydenue Kkucior

4.9 OO6mue xuMHUYecKue cBocTBa cpenHux coneil. [lonyuenue coneit

4.10 [Tonyuenue, coObupanue, pacro3HaBaHUE BOJIOPOAa, KUCIOPOIa, aMMHAKA, YTIEKUCIOTO
rasa B J1abopaTopuu

411 [Tomy4yenne aMmMHaka, CEpHON M a30THOM KUCIOT B MPOMBINUIEHHOCTH. OO0Imue crnoco0bl
MOJTy4EHUS] METAIIJIOB

4.12 I'eneTnueckas CBs3b MEXKIY KJIacCaMHU HEOPTaHUYECKUX COSIMHEHUIMA




XUMHYECKUE PEAKIUU

Knaccugukanus XuMHIECKIX Peakuil IO Pa3InYHBIM MTPU3HAKAM: TI0 YHCITY U COCTaBY
yYaCTBYIOIIMX B PEaKIMH BEUIECTB, 10 TEIIOBOMY 3((}eKTy, 0 N3MEHEHHIO CTETICHEH
OKHCIICHUS XMMUYECKUX 2JIEMEHTOB

5.2

TennoBoit 3¢ eKT XUMHUUECKOH PeaKknu, TEePMOXUMUYECKAE YPAaBHEHUS. DK30- U
SHJOTEPMHUUYECKHUE peaKUU. TepMOXUMUYECKHUE YPABHEHNUS

5.3

OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE pCaKknuu. OKHCIUTENN U BOCCTAHOBUTEIIH.
IIponecchl OKUCIEHUS U BOCCTAHOBICHUS. DIEKTPOHHBIN OalaHC OKHCIUTENBHO-
BOCCTAaHOBHUTEIILHON PEAKIIUN

5.4

Teopust 2MEKTPOUTUUECKON qucconrauu. KaTnoHbl, aHHOHBI. DJIEKTPOJUTHI U
HEINeKTPOJUTHI. CUITBHBIE U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIAIuN

5.5

Peakuu nonHOTO 0OMEHa. Y ClI0BHS IPOTEKAHUS PEAKIINil HOHHOTO 00OMEHa, TIOJTHBIE U
COKpAILICHHbIE HOHHBIE YPAaBHEHUS pPEaKIUN

XHUMHS ¥ OKpYKaroias cpeia

BemectBa 1 MaTtepualibl B IOBCEHEBHOM KU3HU YeoBeKka. bezonacHoe ncnonbp3oBaHue
BEIIECTB M XUMUYECKHUX peakluii B 1aboparopun u ObITy. [lepBas moMo1p mpu
XMUMHUYECKUX OKOTax U OTPaBICHUSIX

6.2

XUMHUYECKOE 3arpsS3HEHUE OKPYKAIOIICH cpelibl (KUCIOTHBIC 0K/, 3arpsi3HCHNAE TIOYBBI,
BO3/lyXa ¥ BOJJOEMOB), CIIOCOOBI €ro npenoTBpamnienus [IpenensHast qomycTiumast
koureHTpamus Bemects (I1JIK). Poas xumun B pemieHnn S3K0JI0THIECKUX TPOOIeM.
Ycunenune napHUKOBOTroO AP deKTa, pa3pylnieHne 030HOBOTO CII0s

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHUS U X COCTUHEHH B OBITY,
MEUIIMHE, TPOMBIIIJICHHOCTH U CEJICKOM X03sicTBe. [I[puMenenne MeTasuioB U CIjIaBOB
(ctramp, 4yryH, JIOPATIOMUHUNA, OpOH3a) B OBITY U MIPOMBIIIJIEHHOCTH UX COCTMHEHU.
[ToHsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpupoTHBIE HCTOYHUKY YTIIEBOOPOIOB (YTOJIb, IPUPOIHBIHA T'a3, HEPTh), TPOILYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY ¥ MPOMBIILIEHHOCTH

6.5

HepBOHa‘IaJ'ILHLIC MOHATHS 00 OPraHUYCCKUX BCIICCTBAX KAK O COCANHCHUAX YIIJICPOJa
(MeTaH, 9TaH, 3THUJICH, AalICTUJICH, 9TAHOJI, INIMICPUH, YKCYCHAA KI/ICHOTa). IlonsTHe o
OMOJIOrMYECKH Ba)KHBIX BCHICCTBAX: JXHUPAX, 6en1<ax, yrijieBoJax - 1 uX poJjikd B ’)KU3HU
YCJI0BCKa

PacueTnr:

7.1

10 (I)OpMy.]'IaM XHMHUYECKUX COCAUHEHUN

7.2

MacCChbl (MaCCOBOﬁ) JA0JIN paCTBOPCHHOT'O BCIICCTBA B paCTBOPC

7.3

10 XUMHUYCCKUM YPAaBHCHUAM




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T"., Cnankos C.A., AKITHOHEPHOE 0OIIECTBO
«M3narensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. U3yuaem xumurio B 8 kiacce: auaaktudeckoe nocodue k yueOnuky O.C. I'abpuensna «Xumus.
8 Ki1ace» s yJamuxcst U yaurtesnei — 5-e uza., ucnp u gomn. — Mocksa: «bJIMK u K», 2018. —
224c.

2. lunakTuyeckue KapTouKu-3aJaHus o xuMuu: 8 kiacc: k yueoHuky O.C. 'abpuensna Xumusi.
8 kimace» / H.C. T1aBnoBa. — M.: U3narensctBO «OKk3ameny, 2014. — 159, [1] c. (Cepust «YuebHo-
METOAUYECKUN KOMILIEKT).

3. AuakTHyecKue KapTouKu-3aJaHus no xuMuu: 9 kiacc: k yueonuky O.C. 'abpuensna
Xumus.9 kimace» / H.C. [1aBnoBa. — M.: M3gatenbctBo «Ox3amen», 2018. — 159, [1] c. (Cepus
«Y4eOHO-METOMUECKUI KOMITJIEKT).

4. Xomuenko N.I'. Pemenne 3agad mo xumun. — M.: OO0 «M3gatensctBo HoBast Bommay, 2015.
— 256¢.

5.0I'D 2019. Xumus. CripaBoyHUK B TomoIib BeIyckHUKY /A.H.JIéBkuH, C.E.[lomOpoBcKas. —
M.; CII6.: [Ipocsemenue, 2019. — 173 c.

HUD®POBBIE OBPA3OBATEJIbBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. «Enunas komnexuus Ludpossix O6pazoBaTenbHbIX PecypcoB» (HaOop mu(pOBBIX peCypcoB K
yueonukam O.C. I'abpuenstaa) (http://school-collection.edu.ru/).
2. http://him.1september.ru/index.php— skypuan «Xumus.
3. http://him.1september.ru/urok/-Matepuaisi Kk ypoky.
6. www.edios.ru — Dioc — HEeHTp TUCTAaHIIMOHHOT'O 0Opa30BaHUSI
7. www.km.ru/education - yueOHbIe MaTepualbl U ciIoBapu Ha caiite «Kupua u Medo auiin»
8. http://djvu-inf.narod.ru/ - snexrponnas 6ubIMoTEKA
9. Xumus (8-11 xnacc). Bupryanbnas naboparopus (yaeOHoe 37eKTPOHHOE U3JaHKE)



I'padux npoBegeHnsi KOHTPOJIBLHBIX PadOT MO XUMHUH

8a kJjacc
Ne ama
Ha3zeanue padbomut A
n/n npoeedeHus
1 | BemectBa 1 XUMHUUYECKHE PEAKIIIT 13.11
2 | KonTposbHOE TecTupoBaHue 3a | moyromue 18.12
3 | Kucnopox. Bomopoa. Boma
4 | OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEANHEHUN
5 | [IpoMexxyTo4Hast UTOrOBast aTTECTALUS
6 | Crpoenne atoma. XuMuueckas CBS3b
I'padux npoBegeHus npakTu4ecKUX padoT Mo XUMHUH
8a kJiace
Ne ama
Ha3zeanue pabomoi A
n/n npoeeoeHusn
1 [TpaBuna paboTel B J1a0OpaTOpUH B MPUEMBI OOpaIIeHus ¢ 1ab0paTOPHBIM 11.09
000pyI0BaHHEM '
2 | Pasnmenenue cMeceli (Ha IpUMeEPE OYMCTKH TIOBAPEHHOM COIIN)» 18.09
3 | [onyueHune u coOupaHue KUCIOPOa, H3yIEHHE €r0 CBOMCTB 04.12
4 | Tlonyuenue u coOupanue BOIOPOIA, U3YUEHUE Er0 CBONCTB 25.12

5 [IpuroToBrieHue pacTBOPOB C OMpPeNEIEHHON MacCOBOIl 10Jiel pacTBOPEHHOTO
BEIECTBA

6 Pemenne SKCIIEPUMCHTAJIBHBIX 3a1a4 110 TEMCE «OCHOBHBIE KJIACCHI
HCOPraHn4CcCKUuXx COCHHHCHHﬁ))

Kypc yueGHOro nmpeamera paccuutad Ha 68 4acoB (2 yaca B HEJIEIIO).

B cootBerctBHH ¢ yenoBusimu pabotel MBOY «®okunckas COLL Ne2y, rooBsiM
KaJeHaapHbIM yueOHbIM IpadukoM padotsl MBOVY «®oxkunckas COIL No2y na 2025 — 2026

y4eOHBIN TOJ] JaHHBIH Kypc n3ydaercs B 8a kiacce B 00bEMe _4acosB.

1 uemeepmov | 2 uemeepms | 3 uemeepms | 4 yemeepmo | 200
KonunuectBo vacos 16 16
U3 HUX:
KoHTpoabHbIX - 2
pabot
IIpaxTrueckux 5 5
pabot




I'padux npoBegeHns1 KOHTPOJIBbHBIX PadOT N0 XUMHH

806 kiace
’ﬁ; Ha3zeanue padbomui npﬁ; ‘deauu;z
1 | BemectBa 1 XUMHUUYECKHE PEAKIITU 14.11
2 | KonTposbHOE TecTupoBaHue 3a | moyrosue 19.12
3 | Kucnopox. Bomopoa. Bona
4 | OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHECHUI
5 | [IpoMexyTodyHast HUTOrOBast aTTECTALIUS
6 | Crpoenne atoma. XuMuueckas CBS3b
I'paduk npoBeieHUs1 NPAKTHYECKUX PAdOT MO XUMHH
80 kJace
"Z':i Ha3zeanue pabomoi np i Zz:::mﬂ
1 [TpaBuna paboThI B 1a0OpaTOpPHH M PUEMBI OOpaIICHUS C JIA0OPATOPHBIM 12.09
000pyI0BaHUEM
2 | Pa3nenenue cMeceil (Ha IpUMeEPE OYMCTKU TIOBAPEHHOM COJIH)» 19.09
3 | ITonyueHue U coOUpaHKe KUCIOPOIa, U3YUEHUE Er0 CBONCTB 05.12
4 | Tlonydyenue n cobMpaHue BOJOPOa, U3ydEHHE €Er0 CBONWCTB 26.12
5 [TpuroroBiieHrEe PacTBOPOB C ONPENEIEHHON MAaCCOBOM JI0JICH pacTBOPEHHOTO
BeIeCTBA
6 Perienune skcriepuMeHTaBHBIX 331249 110 TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX COCTUHCHUI)

Kypc yuebHOTO TIpenMera paccunTad Ha 68 4acoB (2 4aca B HEJIENIO).

B cootBerctBuH ¢ yenoBusimu padotsl MBOY «®oxkunckas COILL No2y, rogoBbim
KaJeHaapHbIM yueOHbIM IpadukoM padotsl MBOVY «®oxkunckas COIL No2y na 2025 — 2026

y4eOHBIN TOJ] JaHHBIH Kypc n3ydaercsa B 80 kiacce B 00bEMe _4acos.

1 uemeepmov | 2 uemsepmo | 3 wemseepmsv | 4 uemeepmo | 200
KonunuectBo vacos
U3 HUX: 16 16
KoHTpoabpHbIX - 2
paboT
IIpaxTrueckux 5 5
paboT




I'padux npoBegeHns1 KOHTPOJIBbHBIX PadOT N0 XUMHH

9 kaace
Ne ama
Ha3zeanue pabomut A
n/n npoeeoeHus
1 | IloBTOopeHue u yriyOJaeHE 3HAHUI OCHOBHBIX pa3zelioB Kypca 8 kiiacca 16.09
2 | DEKTPONUTHYECKAs UCCONMANs. XUMUIECKUE PEAKIIUH B PACTBOPAX 06.11
3 | KoHTposibHOE TeCTUpOBaHue 3a 1 mostyroaue 11.12
4 | BaxkHeHIe HeMeTaUIbl U UX COEIUHEHUS
5 | BaxHeilne METAIIIBI U UX COCTUHEHUS
6 | IIpoMexkyTouHast HNTOroBask aTTECTALUs
I'paduk npoBegeHUs NPAKTUYECKUX PAOOT N0 XUMHH
9 kJace
Ne ama
Ha3zeanue pabomoi A
n/n npoeeoenusn
1 | Pewenue sxcriepuMeHTANBHBIX 314 23.10
2 | TTonmyueHne CONAHOM KUCIOThI, M3ydEHHUE €€ CBONCTB 18.11
3 | [lonyyeHne aMMHUaKa, U3ydeHHE €r0 CBOMCTB 23.12
4 | Tlony4enwue yriuekucnoro raza. KauecTBeHHas peakiys Ha KapOOHAT-MOH
5 | BaxkHeiilne HeMeTaIbl U UX COEIUHEHUS
6 | JKécTkocTh BOJBI M METOMBI €€ YCTPaHEHUS
7 | BaxkHeiilre MeTaJJIbl U UX COECTUHEHUS

Kypc yuebHOTO TIpenmera paccunTad Ha 68 4acoB (2 4aca B HEJIEINIO).

B cootBercTBuM ¢ ycnousimu padotel MbOY «®okunckass COLLL No2y, rogoBbiM
KaJeHaapHbIM yueOHbIM IpadukoM padotsl MBOVY «®oxkunckas COIL No2y na 2025 — 2026
yueOHBIN TOJ] JaHHBIH Kypc n3ydaercsa B 9a, 96 kiaccax B 00béMe _4acos.

1 uemsepmo

2 uemsepmo

3 uemeepms

4 uemeepmo

200

KommuecTBo yacoB

16 15
U3 HUX:
KoHTpoabpHbIX 1 2
paboT
IIpaxTrueckux 1 5

pabot




