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HHOACHUTEJBHASA 3AIINCKA

[IporpamMMa Mo XMMHHM Ha ypOBHE OCHOBHOTO 0OIEro oOpa3oBaHUsl COCTaBJICHAa Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHMS OCHOBHOW 0Opa3oBaTENbHON MPOrpaMMBbI
OCHOBHOTO 001iero o6pasoBanusi, npeacraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE
dbenepasibHON pabodeil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTIUH TPETIOJaBaHUS
yueOHOro npeaMera « XuMus» B 00pa3oBaTeNbHbIX oprann3anuax Poccuiickoit denepamuu.

[IporpamMma mo xumuM Aa€T MpEACTaBICHUE O WENsIX, OOLIel cTparernu OO0y4yeHUs,
BOCIIUTAHUSI U PA3BUTHUSL OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOIO MpeAMeTa, YCTaHABIUBAECT
00s3aTeIbHOE TIPEIMETHOE COJIEPIKaHNE, PElyCMaTPUBAET pacipeielieHue ero rno Kiaccam
U CTPYKTYpUpPOBaHHME [0 pa3ieiaM U TeMaM MporpaMMbl IO XUMHH, OMNpPEAEsieT
KOJIMYECTBEHHBIE M KAYECTBEHHBIC XApPaAKTEPUCTUKHU COJEPKAHUSA, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh M3YUYECHHS! XUMUU C YYETOM MEKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€H, JJOTMKU Y4EeOHOI0 Ipolecca, BO3paCTHbIX 0COOEHHOCTEN 00yUarouXxcs, Onpeeser
BO3MOKHOCTH TIPEIMETa I peaju3aluu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIlEro oOpa3oBaHUs, a TaKke
TpeOoBaHMUI K pe3ysibTarTaM OOy4YeHUs] XMMHHU Ha YPOBHE LieJied HM3y4eHUs MpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHON JEATEIbHOCTH OO0YyYalolierocss Mo OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHWE XUMUU CIIYXUT OCHOBOH i1 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroerocs,
€ro MpeACTaBICHUN O MaTEPUATBLHOM €IMHCTBE MHUPA, BAXHYIO POJIb UTPaIOT (OPMUPYEMbBIE
XUMHUEH TMPEJCTaBICHUSI O B3aUMOIIPEBPAICHUSIX AHEPIMU U OO0 DBOJIIOIMU BEIIECTB B
MPUPOJIE, O MYTSIX PEHICHUs TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DSHEPreTHUECKOW, TMHINEBOW M HKOJOTHYECKOM Oe30MacHOCTH, MpodsieM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peaiu3alid BO3MOXHOCTEH JUIsi caMOpa3BUTHS U (HOPMHUPOBAHMUS
KYJbTYPBI IMYHOCTH, €€ 00111el U (yHKIIMOHATBLHOU IPAaMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEM
oOyyarommxcsl, HABBIKOB ux CaMOCTOSITENIbHOM y4eOHOM NEATEeIIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HCCIIEIOBATEILCKUX YMEHMM, HEOOXOIUMBIX KaK B IMOBCEIHEBHOM
KU3HU, TaK U B MPOGECCUOHATHHON JIEATEITHHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIAIbIBAET OCHOBBI IIEIOCTHOTO
B3MUIsSiIa Ha EIUHCTBO NPHUPOJLI U YEJIOBEKa, SBISCTCS OTBETCTBEHHBIM JTalloM B
(hopMUPOBAHUM €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYarOIIUXCS;

CrocoOCTBYET (HOPMHUPOBAHMIO I[EHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B JKOJOTHYECKOE OOpa3oBaHHE
00yJaroIMXCs.

JlaHHbIEe HampaBJIeHUs B OOYYEHUU XUMHUHU 00ECIIeUnBAIOTCS CIIeM(PUKON copep kaHus
y4eOHOIo MpeaMera, KOTOPbIA SIBJISETCS IMEeIarornyeckd aJanTHUPOBAHHBIM OTPaKEHHEM

0a30BOI1 HAYKM XMMHH HA OTIPEICTIEHHOM 3Tare €€ pa3BUTHS.
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Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHUsl OPUEHTUPOBAH HA OCBOCHUE
OOy4aroIMMHUCSl CUCTEMBl IEPBOHAYAIBHBIX IOHATHUI XHWMHH, OCHOB HEOPraHWYeCKOU
XUMHH U HEKOTOPBIX OTJEIBHBIX 3HAYNMBIX NTOHATHA OPTAaHUYECKON XUMUH.

CtpykTypa cofepxaHus IpOrpaMMBbI 110 XUMHH CPOPMHUPOBAHA HA OCHOBE CUCTEMHOT'O
noaxona K e€ uzydeHuro. CopeprkaHue CKIaAbIBACTCS U3 CUCTEMBI OHATUI O XUMHYECKOM
AJIEMEHTE U BEIIECTBE M CUCTEMBbl MOHATUH O XUMHUYECKOM peakuunu. OOGe 3TH CUCTEMBI
CTPYKTYPHO OPTraHM30BaHbI 110 MPUHIUITY MOCIECI0BATEIBHOTO PAa3BUTHS 3HAHUKM HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoguyeckoro 3akona /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMMH;

— YUYEHUs O CTPOECHUH aTOMa U XUMHUYECKOM CBA3Y;

— IPEJICTAaBICHU 00 3IEKTPOJUTUYECKON TUCCOLUALIUU BEIIECTB B pacTBOpaXx.

TeopeTnueckne 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKHU IIOJYYECHHBIX U
OCMBICJIEHHBIX (aKTOB, Pa3BUBAIOTCS IOCIIEIOBATEIbHO OT OJHOTO YPOBHS K JpPYromy,
BBITNIOJHSAS (PYHKIIMM OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
[IPAKTUYECKOI0 IPUMEHEHUS U IOJIyYECHUS U3YyYaeMbIX BEILECTB.

OcBoeHue mporpamMmbl MO XMMHUU CIOCOOCTBYET (POPMHPOBAHUIO TPEJICTABICHUSA O
XUMHAYECKON COCTABISAIOIIEN HAyYHOM KAPTHHBI MUpPA B JIOTMKE €€ CUCTEMHOW NIPHUPOIBI,
LICHHOCTHOT'O OTHOLIEHUs K HAay4YHOMY 3HAHUIO U METOJAM IO3HaHUs B Hayke. M3ydeHwue
XUMHH MIPOUCXOUT C MPUBJICYCHUEM 3HAHUN U3 paHee M3YyUEHHBIX YYEOHBIX MpPEIMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 xkimacce» U «dusnka. 7 Kmacey.

[Ipu u3ydyeHUn XUMHUM MPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAYKH
KaK 00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOHN NESITEIIbBHOCTU YENIOBEKA U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajaya y4eOHOro mpeaMeTa COCTOMT B
(GhOpMHUPOBAHUM CHCTEMbI XUMUYECKHUX 3HAHUN — BaXKHEHITNX (PAaKTOB, MOHSATUN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUN, TOCTYMHBIX OOOOIIECHUN MHMPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAyKW, B MPUOOIIEHWH K HAYYHBIM METOJaM IO3HAHUS NPH H3YYEHHH BEIIECTB U
XUMHUYECKUX PEaKIHUi, B (POPMUPOBAHWM W PA3BUTUU IO3HABATEJIbHBIX YMEHHM M HX
NPUMEHEHUH B Y4eOHO-TIO3HABATEIbHON U y4eOHO-HCCIIEeIOBATEIbCKON JIeATEIbHOCTH,
OCBOEHUU MpaBui 0€30MacCHOTO 0OpaIleHUs ¢ BEIIECTBAMH B TOBCEAHEBHOM KU3HMU.

[Ipu M3ydyeHUn XMMHUHU Ha YPOBHE OCHOBHOT'O OOILEro 0Opa3oBaHUsl BaKHOE 3HAUCHUE
NpUOOpENH TaKUe 11, KaK:

—  (opmupoBaHME  HMHTEJUIEKTYalbHO  pa3BUTOM  JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHATUIO PEIICHUN, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSAIOIIMMCS YCIOBUSIM KU3HH;

— HAMpaBJICHHOCTh OOYyYEHMs] HAa CHUCTEMATHYECKOE MPUOOIIEHHE OO0ydarouuxcs K
CaMOCTOSITEJIbHOM ~ MO3HABATENbHOM  JEATENIbHOCTH, HAy4YHBIM METOJaM  IO3HaHWI,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XMMUU;



— o0ecrnieyeHue yCIOBHUM, CIOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYAIOIMIMMUCS OIbITa
pPa3HOOOpa3HOM JEATEIbHOCTH, IO3HAHKS U CAMOMNIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIINI ), UMEIOIUX YHUBEPCAIBHOE 3HAYEHUE JJIS PA3IUYHbIX BUAOB JIEATEIbHOCTH;

— ¢opmupoBanue o0me (PyHKITMOHAIBEHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHUCJI€ YMEHHMU OOBSCHATH M OILICHUBAThH SIBIICHUS OKPYKAIOUIErO MHpA, HCIONb3YS
3HAHUS U OIIBIT, TOJIYYSHHBIC PU U3YYCHUH XUMUU, IPUMEHATh UX IIPU PEIICHUH MpoosieM
B IIOBCEHEBHON KU3HU U TPYIOBOU NEATEIBHOCTH;

— (¢opMupoBaHre y OOydYalOMUXCS TYMAHUCTHUYECKUX OTHOIICHWN, TOHUMAaHUS
[EHHOCTH XMMHYECKHUX 3HAHUN JUTsSl BRIPAOOTKU SKOJIOTHUECKH 11€TIECO00pa3HOTO MOBEICHNUS
B OBITY U TPYJAOBOW JIEATEILHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3/I0POBbSl U OKPYKAIOIIEH
IPUPOJIHON CPELBI;

— pa3BUTHE MOTHUBAIlMM K OOY4YEHHMIO, CIHOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCHHUTAHUI0 HAa OCHOBE YCBOEHHsI OOIIEYEIIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIsS U HANPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHUS.

OO1i1ee unco yacoB, OTBEAEHHBIX ISl U3yYEHUS] XUMUU HA YPOBHE OCHOBHOT'O OOILEro
oOpazoBanusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZleNI0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEIIO).



COIEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyaibHbIE XUMHYECKUE OHATHSA

[Ipeamet xumuu. Poiab XuMHM B )KU3HU YeTIOBEKA. XUMHSI B CUCTEME HaYK.
Tema u BemiecTBa. PU3HUECKHE CBOMCTBA BELIECTB. ATrperaTHOE COCTOSTHUE
BemectTB. [loHsATHE 0 METOAX NO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

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

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHasi Macca.
OTtHocuTeNnbHasE MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHECHHH.

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

Ou3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKUA. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XHMHUYECKUE YpaBHEHHS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEHUs, Pa3I0KEeHHs, 3aMEIICHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPraHWYECKUX  BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJICeHUE BOCKA, TAsSHUE JIbJla, paCTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBUE MeJa C KHUCIOTOM)
ABJICHUM, HAOJMIOIEHWEe M ONHMCAaHUEe MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoOJeHCTBUE
xenesa ¢ pactBopom conu meau (1), nzyuenue crmocoOoB pa3aeneHus: cMecei: ¢
MOMOINbID ~ MarHurta,  (GUIBTPOBAHWE,  BHIIAPUBAHWE,  JIUCTUJUISAIHS,
xpoMarorpadusi, MpOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKMCAaHWE PE3yJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHNE MOJAEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U IpocToe
BeliecTBO. HaxokneHue kucimopoga B Mpupojae, (Ppu3nyeckue U XUMHUUYECKHE
cBorictBa (peakuuu ropenus). Okcupawl. [Ipumenenne kucinopoma. CrnocoOsl
MOJIy4eHUsI KHUCIOopoAa B JIA0OpaTOpHMM W MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — aJuIOTpoIHass MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHHS,
9K30- M 3HIOTEPMHUYECKUE pEeaKkUHH. TOIUIMBO: yroib U METaH. 3arps3HEeHUe
BO3/yXa, YCUJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — snemeHT M mpocroe BemiecTBO. Haxoxkaenue Bomopona B
npupoae, ¢GuU3MUECKMe U XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
noxyyeHus. Kucnotsl u comnm.

Monsipabiii 00BEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

Odusnueckue CBOMCTBAa BOIbl. Boma kak pactBoputenb. PacTBOpEIL
HacelllleHHbIE ¥ HEHACBHIIIEHHBIE pPAacTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasi 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE M B KU3HU 4eloBeka. KpyroBopor
BO/JIbI B IIpUPOJIC. 3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OUMCTKA MIPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcuaoB. dDusnmveckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3znueckue U XMMHYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccupukanus kucinor. Homenknatypa kuciaor. Ouzndeckue
U XUMHYECKHE CBOMCTBAa KMCIOT. Psim aktuBHOCcTH MeTayuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

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

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KAUEeCTBEHHOE OIPEACIICHHE COJEpKaHUsl KHUCIOpoJa B  BO3JAYXE,
MOJIy4eHHE, COOMpaHHe, PAcCNo3HABAHWE W W3YYEHUE CBOMCTB KHUCIOpPOa,
HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHHUSI W TMpEeKpalieHusi TropeHus (mokapa), O3HaKOMJIEHHUE C
oOpa3llaMi OKCHUJOB UM OINHUCAaHWE HX CBOWCTB, IOJy4YE€HHUE, COOUpaHHUeE,
pacrio3HaBaHWE€ U H3Yy4YEHHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOICHCTBHE

6



Boopoa ¢ okcuaoM meau (1) (Bo3MOkKHO HCTIOIB30BaHKME BUIEOMATEPUATIOB),
HaOmoieHre O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOCHHOCTEM pacTBOPEHHUSI BEIIECTB C Pa3JIMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACcCOBOM JOJIEW PaCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBUE BOABl C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOKHO HCIIOJIb30BAHUE BHUIEOMATEpUATIOB), HCCIEAOBaHUE 00pPa3IOB
HEOPraHMYECKUX BEHIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOJICHHE W3MEHEHHUS
OKpAaCKA MWHJHUKATOPOB B pPACTBOpPaX KHUCIOT H IIEJIOYEH, HU3YyUYCHUE
B3aumoiericTBusl okcuga Menu (II) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C
METaJUIAMU, PEAKLIUI HEUTPAIU3aLUY, ITI0JyYeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO MeETajula JPYyrMM HW3 PacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad MO0 Teme «BaxHeWine KIacChl HEOPTaHUYECKUX
COEIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jaemeHToB JI. . MenaeneeBa. CTtpoeHne atoMoB. XHMH4YECKasi CBS3b.
OKHcINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHUYECKUX dJeMEHTOB. [loHsiTHE O
rpyImax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHBIE METalIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUJBI U TUAPOKCHIBL.

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

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBhIX 20 XUMUUECKUX IJIEMEHTOB
ITepunognueckoint cucremsl 1. 1. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckon cucreme /. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNnaM U NEPUOIaM.

3nauenne Ilepuomnueckoro 3akoHa u Ilepuoanmdeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB JUIS pa3BUTHUS Hayku U npaktuku. [[. 1. Menaenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TossipHasi M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucineHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.
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Xumuueckuii IKCnepumMenm:

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

Mesxcnpeomemnmnunie ceasu

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

OO1iue ecTecTBEHHO-HAyYHbIE TIOHSATHS: HAaydHbId (akT, TUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

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

buonorus: porocunres, apixanue, ouocdepa.

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

9 KIIACC

BemrecTBo M XUMHMYeCKasi peakuus

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
1. N. MengeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB
XUMUYECKUX BJIEMEHTOB NEPBBIX TPEX NEPUOMAOB, Kalvs, KalbLHUs U UX
COCIMHEHUN B COOTBETCTBHMU C TMOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTsa: BUbI XUMUYECKOM CBSI3U. THIIBI KPUCTAIUIMYECKUX
pPEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAINIMYECKON PELIETKN
M BUJIa XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JU4YHBIM KJlaccam
HEOPraHWYECKUX COECIMHEHUI, TEeHETHYECKAas CBA3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XuMUYECKHX peakluid MO Pa3jIuvHbIM Mpu3HaKaMm (10
YHUCIIy M COCTaBY yYaCTBYIOIIMUX B PEAKLUU BEIIECTB, MO TEILUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M JHAOTEPMHUYECKUE
pEeaKLMH, TEPMOXUMHUYECKHE YPABHEHUS.
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[Tonsitue o ckopocTH XUMUYECKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XMMUYECKHX peakuusx. [loHsATHE O TOMOT€HHBIX H
reTeporeHHbix peakuusx. [lonarune o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIMSIOLNIME HA CKOPOCTb XUMHUYECKON pEaKkUUu U
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE ~ PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA € HCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

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

Peakiuu wmoHHOro oOMeHa. YCIOBUSI TPOTEKaHUS PEaKIUd HOHHOTO
oOMEHa, TIOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWM U COJIell B CBETE NPEJACTaBICHUN OO 3JIEKTPOIUTHUECKON
nucconuanyu. KauectBeHHble peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xmopuga HaTpusl), UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
ANEKTPOINPOBOIHOCTU PACTBOPOB BEIIECTB, Mpolecca AUCCOLMAIMU KHUCIOT,
1iesouel U cojeil (BO3MOKHO MCIOJIb30BaHUE BUEO MAaTEPUAJIOB), IPOBEICHHUE
OTIBITOB, WJUTFOCTPUPYIONIUX NMPU3HAKA MPOTEKAHMS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajka, BbIJIEJICHHE Traza, OO0pa3oBaHUE BObI), OIIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakuuu pa3IoKEeHMUs, COCTMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEUIECTB C IOMOIIBI0 KAaYECTBEHHBIX pEAKIUWA Ha HOHBI,
pelIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl U uX coeinHeHUA

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



O6mass  xapaktepuctuka oaneMeHToB  VIA-rpynmnbl.  OcoGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE cTereHn okucieHus. CtpoeHue u pusndeckue
CBOMCTBa NPOCTBIX BELIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPOIHBIE
MoAU(UKAIIH KUCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA cephl. CepoBOIOpOI,
cTpoeHue, (u3MYeckue U XHUMHYecKue cBoiicTBa. OKCHIBI Cepbl Kak
IPENCTaBUTENId KUCIOTHBIX OKCUI0B. CepHas KuCIOTa, (u3nyeckue u
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTEN Kiacca KHUCIOT H
cnenuduueckne). XUMUYECKUE PEaKIIUH, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO
crnoco0a moiy4yeHus: cepHoil KucioThl. Ilpumenenne cepHoit kuciotel. Conu
CEepHOM KHUCJIOTHI, KAUECTBEHHAsI peakius Ha cyibhar-uoH. HaxoxaeHnue cepbl
U €€ COCOUHEHUN B NPUpPOAE. XUMUYECKOE 3arps3HEHUE OKPYXKAIOLIEH CPEelbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JA0XIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

OO0mas xapakTepucTuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCICHHS. A30T, pacnpocTpaHEHUE B
npupoje, pusnueckue U XuMuueckue cpoiictsa. KpyroBopot azora B npupo/e.
AmMMuak, ero pu3nUecKre 1 XUMUIECKIE CBOWCTBA, MOJyUYeHNE U IPUMEHEHHE.
Comu aMMoHMS, WX (U3MYECKHME W XUMHYECKHE CBOWCTBA, IPHUMEHEHHE.
KauectBeHHast peakiusi Ha UOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MOIy4YeHuE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIME Kak MpEICTAaBUTENs Kiacca
KUCJIOT M crnenuduyeckue). Mcnonb3oBaHuEe HUTPATOB U COJIEM aMMOHHS B
KaueCcTBe MUHEPAIbHBIX YJI0OpeHUH. XUMUYECKOE 3arpsA3HEHUE OKpPYKarollen
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHbBIE JT0XKIH, 3arpsI3HEHNE BO3yXa, MOYBBI
u BogoémoB). Docdop, amtorponnbie Moaudukauu docdopa, Guznyeckue u
xumudeckue cBoiictBa. Oxcun docdhopa (V) u  docdhopHas KuCIOTa,
dbu3nYecKre U XMMUYECKUEe CBOMCTRA, nonyueHue. Mcnons3oBanue gocdarton B
KaueCTBE MHUHEPATbHBIX YI0OpEHUH.

OO6mrass  xapaktepuctuka odnemMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHBIC CTENEHU OKUCICHUA. YTJIEPOJ, aUIOTPOITHBIC
MoaudUKaIMK, PacCHpOCTPaHEHUE B MPHUPOJE, (PU3NYECKHE W XUMHYECCKUE
cBoricTBa. Ancop6iusa. Kpyroropot yriepona B mpupoje. OKcuasl yriepoaa,
uX (QU3NYeCKHe W XUMUYCCKHE CBOWCTBA, ACHCTBHE Ha >KMBBIC OPTaHHU3MBI,
MOJIy4YeHUE U NMPUMEHEHHE. DKOJOTHUYECKHE MPOOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), runore3a rno0ambHOTO TOTEIUICHUS KJIMMATa, MAapHUKOBBIN
addext. YronpHas KuciaoTa U €€ COolM, UX (PU3MYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YyeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
HoHbI. Vcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U
CEJIbCKOM XO3SIIMCTBE.

10



[lepBoHavyasibHbIe TIOHATHST OO0 OpPraHUYECKHMX BEHIECTBAX Kak O
COCIMHEHUSIX Yriiepojaa (MeTaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIULEPHH,
yKCcycHass kucinora). llpupoaHble HCTOYHMKKA  YIJIEBOJOPOAOB  (YroJb,
MIPUPOIHBIN Ta3, HEPTh), MPOIYKTH UX TepepaboTku (OEH3UH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KHUPAX,
Oesikax, yrieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepualibHOE €IMHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, IMOIYYCHHE U
npuMmenenue. CoenuHeHus: KpeMHusi B npupoje. OOimue npencraBieHust o0
okcuje kpemuus (IV) u kpemuueBoii kuciore. CHUIMKaThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobiemMbl 0€30MacHOTO UCTIOIb30BAHUS
CTPOUTENIHLHBIX MATEPUAJIOB B TOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3yuyeHHE 00pa3lloB HEOPraHMYECKUX BEILIECTB, CBOWCTB COJISIHOM
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U HAOJI0/ICHUE
MIPU3HAKOB MX MPOTEKAHUS, OMbBITHI, OTPAKAIOIUE (PU3NUECKUE U XUMUYECKUE
CBOMCTBa Ta&JIOI€HOB M HMX COEIMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3naMu XJIOPUIOB (TajJOTeHUIIOB),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COEIUHEHUSIMH (BO3MOXKHO
WCIIOJBb30BaHUE BHUJCOMATEpPUAIOB), HAONIOJEHUE TMpolecca OOYIIIMBaHUS
caxapa IOJ JECUCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTBI, W3Y4YEHHE
XUMUYECKUX  CBOMCTB  pa30aBIEHHONW CEpHOW  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakluuu Ha CcynbpaT-uoH © HAOMIOJIeHHe TMpu3HaKa e¢
IPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMU CBOMCTBaMHU a30Ta, (ochopa u ux
COCIMHEHH (BO3MOXKHO HCIIOJIb30BaHUME BHJIEOMATEpUAJOB), 0Opa3lamMu
a30THBIX U PoCcHOpPHBIX yIOOpEeHUH, MojiydyeHue, coOupanue, pacro3HaBaHUe U
U3YYEHHUE CBOMCTB aMMHUaKa, IMPOBEJICHUE KAYECTBEHHBIX pEaKkluid Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB UX TMPOTEKAHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KHUCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJENEeH KPUCTALIUYECKUX
pemi€ToK anMmasa, rpaduta, (QymiepeHa, O3HaAKOMJIEHHME C MPOLIECCOM
aZcOpOIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHUBOTAa3a, TMOJyYeHHE, COOMpaHHWE, PAClO3HABAHME W W3y4YEHHE CBOMCTB
YIJEKUCIIOTO Tas3a, MPOBEIACHUE KAYECTBEHHBIX peakuuid Ha KapOOHaT U
CUJIMKAT-UOHBl U M3yYCHHE NPU3HAKOB MX IMPOTEKaHUs, O3HAKOMJICHHE C
MPOAYKIIMENH CHJIMKATHOW MPOMBIIIJIEHHOCTH, PElIeHHe 3KCIePUMEHTATbHBIX
3a7a4 1o TeMe « BaxkHeuIre HeMeTaJUIbl U KX COCTUHEHUS.
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MeTaJsibl 1 X COeIMHEHUS

OOmast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METAUIOB Ha
OCHOBAaHUWU UX MOJOXEHUS B [leproinueckon cCucTeMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHe MeTallioB. MeTayindeckast
CBSI3b M METAJUIMYECKAs] KPUCTAIUINYECKAS PEMIETKA. DIEKTPOXUMUYECKHUIN Psif
HaIpsDKEHU MeTauioB. PU3MYECKHE M XHMHUYECKHE CBOMCTBA METAJUIOB.
OO6mme crmocoObl mMonMydeHuss MeTawioB. [loHATHE O KOPPO3WMH METAJIIOB,
OCHOBHBIE CIOCOOBI 3amUTBl HMX OT Koppo3uu. CmnaBel (CTalb, YYTYH,
TIOPATIOMUHNN, OpOH3a) U UX MPUMEHEHUE B OBITY U TIPOMBITIUICHHOCTH.

[llenounsle  meTaiuipl: IOJOXKEeHHWE B llepuomnueckon  cucreme
xuMmudeckux aneMeHToB /. 1. Menaeneesa, CTpoeHHE UX aTOMOB, HAXO0XKICHUE
B mpupoje. Pu3nyeckue M XUMHUYECKHE CBOICTBA (HAa TpUMEpEe HATpUs U
Kanusi). OKCuabl M THUAPOKCUIBI HATpUsl U Kanud. [IpuMeHeHHe MIeT0YHbIX
METAJUIOB U UX COCAUHECHUMU.

[I{enoyHO3eMENbHBIE METAJUIBI MAarHuid W KaJblUW: TIOJIOKEHUE B
[Iepuonnueckoint cucreMe xumudeckux odnemeHTtoB JI. M. Menneneesa,
CTPOCHHE HMX ATOMOB, HAXOXJECHUE B npupoje. dusznueckne m XUMHUUYECKUE
CBOMCTBAa MarHus W Kajbliusa. BakHeWInne coeauHEHUs Kadblusa (OKCHI,
TUAPOKCU]I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAXOXKICHUE B IPUPOJE.
duznveckue W XUMHYECKUE CBOMCTBA amtOoMUHUS. AMQOTEpHbIE CBONCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Kenezo: nomoxenue B [lepruoanueckon CUCTEME XUMUYECKUX JJIEMEHTOB
J. 1. MenzneneeBa, CTpOCHHE aToMa, HaAXOXKJIECHUE B npupoje. Pusnyeckue u
XUMUYECKUe cBoiicTBa xene3a. OKcuabl, ruApokcuabl U comu kenesza (II) u
xenesa (III), ux cocra, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METa/VIOB U CIUIABOB, UX (DU3UUECKUMU
CBOWMCTBaAaMHU, HW3YyYECHHE PE3yJbTATOB KOPPO3UHU METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHAA
KaJIbIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHAIIOB),
HCCJIEJOBAHUE CBOMCTB JKECTKOM BOJIBI, IPOLIECCA TOPEHUS XKEJE3A B KUCIOPOAE
(BO3BMOKHO HCIIOJB30BaHWE BHUACOMATEPHUAIOB), IPU3HAKOB MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMd HA NOHbBI: MarHus, KaJbl1s, ATFIOMUHUSA, [IMHKA, Kee3a
(II) u xeneza (III), menu (II), HaOmOAEHME W ONHUCAHHUE MPOLIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHsl, Kadusd M Kajlblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHE aM(pOTEPHBIX CBOWCTB
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TUAPOKCUJIA ATIOMUHUS U TUAPOKCHIA IMHKA, PEHICHUE IKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelIne MeTamibl U UX COCTUHEHUSD.

XuMus 4 OKpy:Kaomas cpeaa

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

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

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepHalIoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peanu3anus MeXnpeaIMETHBIX CBS3€W NMPU M3YYEHUM XMMHMHM B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
NOHATUM, TaK W TOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

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

®uzuka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ,
M30TONBI, PAJIMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
HOJYIPOBOJHUKHU, JUAJIEKTPUKU, (DOTOIIEMEHT, BEIIECTBO, TeN0, OOBEM,
arperaTHo€  COCTOSIHME  BEIECTBAa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi pelETKa, CIJIaBbl, (PU3UYECKHE BEJIWYMHBI, €IMHULIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHLHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOXJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIHI,
M0JIE3HbIE NCKOIAaeMbl€, TOILIIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOI'O OOIIETro
00pa30oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IUHCTBE Y4eOHOU U
BOCIIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBUM €  TPAJAUIIMOHHBIMHU
POCCUUCKUMHU COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH I1IEHHOCTSIMU,
IMPUHATHIMA B OOIIECTBE MpPaBWJIaMH U HOPMaMH IMOBEJACHHUS M CIIOCOOCTBYIOT
mpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyJarOIITUXCS.

JIugyHOCTHBIE  pe3yJbTaThl  OTPAXalOT TOTOBHOCTH  OOy4YarOIIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OPHEHTAUA |
paclIMpeHre ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS

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

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUS] O COIMAJIBHBIX HOpPMaxX M MpPaBUIAX MEKIUYHOCTHBIX
OTHOIIEHWM B  KOJJIGKTHBE, KOMMYHUKATHBHONW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, yueOHOMCCIENOBATEIbLCKONM, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTH K PA3HOOOPa3HOW COBMECTHOM JIEATEIIbHOCTH
MIPU BBIMOJHEHUH YU€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIMOJHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
JeATEeIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XMMHUECKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOINIME
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOM CPEAOH, O POJIM XMMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
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NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
N0 XUMHH, HEOOXOAWMble IJisi OOBSICHEHUS HaOII0IaeMbIX IIPOLIECCOB H
SBJICHUH, MMO3HABATEIbHON, MH(POPMAIIMOHHOW W UYWUTATENbCKOW KYIbTYpHI, B
TOM YHUCJIE€ HAaBBIKOB CaMOCTOSITEIbHONM pabOThl € Y4YEOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JINTEPATYpOMl,  JTOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHA;

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

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
310pOBbIO, YCTAHOBKU Ha 3J0OPOBBI 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HENpUATHE BpEAHBIX NPUBBIYEK (YNOTPEOJIEHUs aJKOrojisl, HApKOTHKOB,
KypeHUs), HEOOXOJWMOCTH COOJIOJEHUS MpaBuUi  O€30IacHOCTH  IpHU
oOpallleHuU C XUMUYECKIMMHU BEILIECTBAMU B OBITY U pEaIbHOU KU3HU;

5) Tpy10BOr0 BOCHIUTAHMSA:

MHTEpPEC K MPAKTUYECKOMY H3YUEHHUIO Mpodeccuil U TpyAa pa3iudHOro
poJia, yBaXKEHHE K TPYly U pe3yJbpTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XMMHUHU, OCO3HAHHBII BBHIOOD
WHIUBUyAIbHOM  TPAeKTOPUM NPOJOJDKEHHS O0pa3oBaHUA C  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
MOTPeOHOCTEH, yCHemHol MNpodheCCUOHATILHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKU LEIeCO00pa3HOEe OTHOILIEHHWE K MPHUPOAE KaK HMCTOUHHKY
KU3HM Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBaHMS, IOHUMaHUE LIEHHOCTH 370POBOI0O
u Oe3zomacHoro o0Opa3a KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3NYECKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHMUS
npaBuJl OE€30MAaCHOTO TOBEICHUS MpU padOTe C BEIIECTBAMM, a TaKXKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJTy4YaeMble MTPU U3yUYCHUH XUMUH, JIJIS
pelIeHusl 3a/ad, CBA3aHHBIX C OKPYXKAIOWIEM MPUPOJHOW Cpedou, IS
NOBBIIICHUS YPOBHS DSKOJIOTMYECKON KyJIbTYpbI, OCO3HAHHUS TJ100aIbHOrO
XapakTepa HSKOJIOTMYECKUX MpoOJieM M MyTed WX PEIIeHHUs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM
B II03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.

15



METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAaMETHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBIC IS
(dopMupoBaHUsS MHPOBO33pPEHHs OOIICHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIUI, THUMNoTe3a, (akT, CHCTeMa, MPOIECC, AKCIEPUMEHT | ApYyTroe.),
KOTOpBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHUM M3 H3TUX NPeIMETOB  (HOPMHUPOBATH
IIPEACTABICHHE O LEJOCTHOM HAy4YHOW KApTHHE MHUPA, U YHUBEPCAIbHBIC
yueOHbIe JeicTBHUsS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATHUBHBIC),
KOTOpBIE OOecrneurnBaloT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIHLHOMY
IUTAaHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU JAESITEIbHOCTH.

ITo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA

Ba3oBble Jioruyeckue aeiicTBUS:

YMEHHS UCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TIPU OCBOCHUU
3HAaHUU: paCKphIBaTh CMBICI XUMUYECKUX TOHATUHN (BBIAEIATh UX XapaKTEpPHbIE
NpU3HAKHU, YCTaHABIMUBATh B3aUMOCBSI3b C IPYTMMH HOHATUSMH ), UCTIOJIb30BaTh
HOHATHUSA ISl OOBSICHEHUS OTAEIbHBIX (PaKTOB U SIBJICHU, BHIOMPATh OCHOBAHUS
U KpPUTEPUH [UIs KIAacCU(UKAIMM XUMHYECKHUX BEIIECTB M XUMHYECKHX
peakiuii, ycTaHaBIUBaTh MPUYUHHO-CICACTBECHHBIE CBSI3U MEXIY OOBEKTaMH
U3yUYEHUs, CTPOUThH JIOTUYECKUE PAaCCYXKIEHUS (MHIYKTHBHbBIC, NEAYKTHUBHBIE,
[0 aHAJIOTHMH), 1€TIaTh BHIBOBI U 3aKIIOUCHMUS;

YMEHHE MPHUMEHATh B TpOIeccCe MO3HAHWS MOHATHS (TPEIMETHBIE WU
METaNnpeIMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEeMblC B
XUMHH, TPEoOpa3oBbIBaTh IMIMPOKO MPUMEHSIEMbIE B XHMHU MOJEIbHBIC
NPEICTaBICHUS — XUMHUUECKUN 3HaK (CUMBOJ 3JIEMEHTA), XUMHUUEcKasi popmyia
U ypaBHEHUE XUMHYECKON peakluu — MpH PELIeHUH y4yeOHO-TI03HaBaTEJIbHbIX
3aJa4, C y4€TOM OTUX MOJCIBHBIX TMPEACTAaBICHUA  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE TMPHU3HAKA HW3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEUIECTB M  XUMHUYECKHMX peakuuid, BBIIBIATH  00IIUeE
3aKOHOMEPHOCTH, TNPUYMHHO-CIICJCTBEHHbIE CBA3M U NPOTUBOpPEUYHS B
M3Yy4aeMbIX MPoLeccax U SBICHUIX.

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUSA:

YMEHHE HCIIOJIb30BaTh MMOCTABJICHHBIE BOMPOCH B KaUYECTBE WHCTPYMEHTA
MO3HAHMUS, a TaKXKe€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUIA;

npuoOpeTeHNe OMbITa MO TUTAHWPOBAHUIO, OPTAHU3AIMHA M TPOBEICHUIO
YUYEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOII0gaTh 3a XOJOM IpoIllecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IIEHUS
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Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTUYET O MIPOJICIIAHHOM paboTe.

Pabora ¢c uHpopmanueii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPHPETUPOBATH HWHGOPMAIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLIEHUBATH
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHUE NPUMEHATh Pa3IMYHbIE METO/BI U 3aPOCHI IIPU MMOUCKE U 0TOOpE
UHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IJISi BBIIIOJHEHUS
y4eOHBIX U IT03HABATENbHBIX 33/1a4 ONPEAEIEHHOTO TUIIA, MPUOOPETEHHUE ONbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW AKTUBHOIO WCIIOIBb30BAHUS PA3IUYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMANIbHYIO (OpPMY IpeACTaBICHUS
UHPOpMAIMU U WUIIOCTPUPOBATh peLIaeMble 3aJlaud HECJIOKHBIMH CXEMaMH,
auarpammamu, JpyruMu popmaMu rpadyuku U UX KOMOMHAIUSAMUY;

YMEHUE UCIOJb30BaTh W aHAJM3UpOBAaTh B Mpouecce ydyeOHOH U
HCCIIEIOBATENbCKON NEATEIIBHOCTH uH(popManuio 0 BIIMSTHUU
IPOMBIIUICHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTA HA COCTOSIHUE
OKPYKAIOIIEH NPUPOTHOU CPEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA:

YMEHHMS 3aJ]aBaTh BOINPOCHI (B XoJe auaiora u (Wiv) JUCKYCCUHU) TO
CYLIECTBY 00CyKnaeMoil TeMbl, (OpPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUS MPEACTAaBIATh IOJYYEHHBIE pEe3yJbTaThl IMO3HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTax; JenaTh MPE3eHTALHI0
pe3yibTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIEepUMEHTa (J1abopaTOpHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEILECTB, Y4EOHOTO
MPOEKTA);

YMEHHsSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATENILHOM W  HCCIEAOBATENIbCKOM  JIESITENIbHOCTH TMpPU  PEIICHUHU
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€ra OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHusi, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOPJMHALIMSI COBMECTHBIX JECHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KaueCTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryisiTuBHbIE YHMBepPCAJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHHUE CaMOCTOSITENbHO OMPEAENITh eI ACSTENbHOCTH, INIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
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NeATEIIbHOCTh, BEIOMpaTh Hanbosee 3pheKTUBHBIE CLIOCOOBI PEIIeHUs YUeOHbIX
Y TI03HABATEJIbHBIX 33/1a4, CAMOCTOSITEJILHO COCTAaBIISATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM AJITOPUTM JCHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MTOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
UCIIOb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, IPEJIAraéMble B YCIOBHHU
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 005S3aTEIHHOTO

coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOHM (enepalibHON pabouelt mporpammoi,
BBIJICJIIIOT: OCBOCHHBIC OO0YUYaIOIIUMUCS HAy4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI
NeUcTBUM, creuruduyeckue Uil TpeAMETHOM 001acTu «XUMHS», BUIBI
NEATEIBHOCTH 10 TOJIy4YEHUIO HOBOTO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K koHny oOydeHus B 8 kijacce mpeaMETHBIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

e PACKPBIBATh CMBICI OCHOBHBIX XUMHUYECKUX IMOHATHI: aTOM, MOJIEKYJIA,
XUMHAYECKUHN DIJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAas
U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JOJISI XUMHYECKOTO DJJIEMEHTA B COCIWHECHUM,
MOJISIDHBIH ~ 00BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XUMHAYECKasl Peaklus,
KJ1accu(UKaIus peakiuii: peakiiui COSANHEHUS, PEAKIIUU PA3I0KEHNUS,
peakuuu 3aMelIeHHs, PEeakUu OOMeHa, HK30- U DHIOTEPMHUYECKHUE
peaklmu, TeroBOM 3P(HEKT peaklnu, SApO aToMa, JIEKTPOHHBIN CIIOi
aToma, aToMHas opOuTanb, paguyc aToma, XHMHYECKas CBS3b,
NOJISIpHAsE U HEMOJSIpHAsh KOBAJICHTHAs CBS3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHHWOH, PAaCTBOpP, MaccOBas JOJisl BellecTBa (MpPOLEHTHAs
KOHIIEHTpAaIusi) B pacTBOpPE;

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

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

e ONpEAeNATh BaJEHTHOCTb AaTOMOB  JJEMEHTOB B  OMHApHbBIX
COCIMHEHUSIX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIaccy
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COCIMHEHUI MO (QopMyliaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTaHUUECKUX COCAMHEHUSX;

packpeiBath cMmbica Ilepuonmueckoro 3akona JI. U. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX AJIIEMEHTOB OT MX noJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

OMHCHIBATh M XapaKTepu3oBaTh TaOmmuHyio (Gopmy [lepmomnueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuvaTh TMOHSITUS «IJIaBHas
noarpytma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)y», masbie
U OOJIbIIIME MEPUOJIbI, COOTHOCUTh 0003HAUYCHHMS, KOTOPhIE UMEIOTCS B
tabnuie «llepuoanueckas cucrtemMa Xxumudeckux snementos [ .
MeHnneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIIee YHCIo
AIEKTPOHOB U PACHpPEACICHUE UX MO SIEKTPOHHBIM CIIOSIM);
KJacCUu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY YYaCTBYIOIIHUX B
peaKIuu BEIIECTB, M0 TEIIOBOMY 3D PEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  [pPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
PEBPALICHUN B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHWMHYECKOro »JJeMEeHTa Mo (opmyre
COEIMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€ThI IO YPABHEHUIO XUMHYECKOM PEAKIINH;

MPUMEHSITh OCHOBHBIE ONEpPAIMd MBICIUTEIBHON AESTEIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHCTeMaTH3aIuIo,
KJIacCU(UKAIMIO, BBISBIICHUE MPUYMHHO-CIICICTBEHHBIX CBS3EH — IS
W3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECKHX PEaKIHMi, €CTeCTBEHHO-
Hay4YHbIE  METOAbl  TIO3HAHWUS —  HAONIOJICHHWE, WU3MEPEHHE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

CIeNOBaTh MpaBWiIaM  IIOJIb30BAHUS XUMHUYECKOW TIOCYIOM H
Ja00paTOpHBIM 00OpPYJOBAaHUEM, a TaKkKe IpaBWiaM oOpalieHusl ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSMU T10 BBHITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYEHUIO U COOMpaHUIO
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K

ra3oo0pa3HbIX BeHIECTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  ONPEACIEHHOW MACCOBOM JIOJIEM PACTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pPacno3HaBAHMIO PACTBOPOB IIEIOYEH M  KHCIOT C IOMOIIBIO
UHIUKATOPOB (JaKkmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).

KOHIly oOyueHus B 9 kJjiacce MpeJMETHbIE Pe3yJbTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IOHATHNA: XWMHYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWUOH, IPOCTOE BEILECTBO,
CJIO’)KHO€ BEILECTBO, BAJIECHTHOCTD, DJIEKTPOOTPULATEIBHOCT, CTEIIEHb
OKHUCJICHUS, XUMHUYECKas peakuus, XHUMHYECKas CBs3b, TEIUIOBOU
3¢ (}exT peakuuH, MOJb, MOJSIPHBIA O0BEM, PAcTBOp, BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs TUCCOLMALMS, PEAKIMA HOHHOTO
oOMeHa, KaTaliu3arop, XUMHUYECKOE paBHOBecHe, OOpaTHUMble U
HEOOpaTHMBbIE pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIHH,
OKHUCJIMTENIb, BOCCTAHOBHUTENb, OKHCIEHUE W  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHas,
WOHHAs, MeETaJuIMuecKas), KpUCTaNIMYeCKass pelETKa, KOppO3Hs
METaJIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOW pEaKIUH, IPEEIbHO
nonyctumas konnentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX MOHITHH U
MPUMEHSTDH 3TU MOHSTHS MPU ONUCAHUU BEUIECTB U UX MPEBPALCHUI;
HCIIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY IS COCTaBJIEHHS (popMmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONpENENATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COEOUHEHHSX Pa3JIMYHOTO COCTaBa, IPUHAIJIEKHOCTH
BEILIECTB K OMNPEACIEHHOMY KJIAcCy COEIMHEHUW mo (dopmysam, BH]
XUMHUYECKON CBSI3U (KOBaJCHTHAs, MOHHAs, METaJUIMuecKas) B
HEOPraHMYECKUX COEIMHEHUSIX, 3aps] HOHA M0 XUMUYeCcKo (opmye,
XapakTep cpedbl B BOJIHBIX PAaCTBOPAX HEOPTraHWYECKUX COEIWHEHH,
TUI KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONHUCHhIBATh W XapaKTEpU30BaTh
Tabnuunyto Gopmy [lepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas nmoArpynna (A-rpynmna)» u «noOovHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIINE TEPUOMABI, COOTHOCUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJWYECKOM Tabiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHSI ATOMOB XHUMHYECKUX
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AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUE
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB AJIEMEHTOB U UX COCAUHEHUN B
npeaenax MajiblX MEPUOJOB U TIABHBIX MOJTPYII C YYETOM CTPOCHUS
UX aTOMOB;

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

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHeUPUIECKUE XUMUYECKHUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIAs OIMNUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHN COOTBETCTBYIOUIUX
XUMHAYECKUX PEAKLINN;

COCTAaBIIATh YPABHEHHS DSJIECKTPOJUTUYECKOW JUCCOLMALMMU KHUCIOT,
IeJIoueld W COJIeH, TOJIHBIE W COKpalI€HHbIE YPAaBHEHUS pPEaKIHi
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T'€HETHUUECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMUHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MIOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIINiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAICHUNA B Pa3IUUHbBIX
YCIIOBHSIX;

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

coOno/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIMUSIMH 110 BBITIOJTHEHUIO
Ja00pATOPHBIX XMMHUYECKUX OIBITOB IO TOJYYEHUIO M COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOAUTh PEAKIMU, NOATBEPKAAIOlIMEe KAYeCTBEHHBIM COCTaB
pPa3JIMYHBIX BEILIECTB: PACIHO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomua-, wuomuna-, kapObonart-, ¢docdar-, cumukar-, cyiubdar-,
TUIAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;
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e TIPUMCHSITh OCHOBHBIC OTCpPAlMU MBICIUTEIHHON JEATeTbHOCTH —
aHAIIM3 W CHHTE3, CpaBHEHHME, OO0OOIICHHE, CHCTEMaTU3alHIo,
BBISIBIICHHC TTPUYMHHO-CJICICTBEHHBIX CBS3CH — ISl M3yUYCHUS CBOWCTB
BEIIECTB W XWMHYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METO]IbI
NO3HAHMs — HAOIIOACHHUE, N3MEPEHHE, MOJICITUPOBAHKE, YKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

Ne

HaumenoBanue pa3xeioB n

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

IpakTnyeckue

DJIeKTpOHHbIe (LM (POBbIE)

n/n TeM MPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
12 BemrecTBa 1 XUMU4YECKHE 15 1 bubnunoreka LIOK
peakuuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopoa. [lonsitue 6 bu6nmorexa LIOK
00 okcugax https://m.edsoo.ru/7f41837c
99 Bogopon. Ilonsitue o 3 1 bubmuoreka [IOK
KHUCJIOTaX U COJIAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAHHUSIX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJIACChI 11 1 1 but6mmorexa [IOK
HEOPraHWYECKUX COEANHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30
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Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xummuieckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuun

[Tepuoanueckuii 3aKOH U

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

32 OKHCIHTEIBHO- 8 2 https://m.eds00.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIC PEAKIIMH

Hroro mo paszery 15 ﬁfffgﬁfﬁgﬁﬁmmsn
PesepBHOE BpeMms 3 bubmorexa [JOK

https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5

I[TPOT'PAMME
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9 KVIACC

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

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

I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bceero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponp xumuu B 1 3.09 bu6mmoreka [IOK
KU3HM YejloBeKa. Tesa u BelecTsa ' https://m.edsoo.ru/ff0d210c
5 ITonsiTie 0 MeTO1aX MO3HAHUS B 1 4.09 bu6mmoreka [IOK
XUMHHU ' https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«[IpaBumna paboTsl B 1abopaTtopuu u bubnuorexa [JOK
3 .« 1 10.09
npuéMbl 0OpaleHus ¢ https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 YucThic BelmecTBa U CMECH. 1 11.09 bu6nmoreka [JOK
CrniocoOsI pa3eneHus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 17.09 bubmotexa [JOK
a . buMep ) https://m.edso0.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmorexa [IOK
6 A 1 18.09
TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
XUMHUUYECKHE PJIEMEHTBI. 3HAKU bu6mmorexa [IOK
7 1 24.09
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 II 1 25.09
POCTHIE H CIOAHHIE BeliecTna https://m.edsoo.ru/ff0d2a6c
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bubmuorexa [JOK

9 A - 1.10
TOMHO-MOJICKYIAPHOE YHEHHE https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSTHCTBA COCTaBa
BelecTB. XUMU4ecKasi GopMyIa. bubnnoreka [HOK
10 2.10
BaneHTHOCTH aTOMOB XMMUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJISIpHAS 8.10 bubmorexa HOK
yp ' https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHAYECKOTO 9.10 bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUHU ' https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. 15.10 bu6mmoreka [IOK
MonspHas macca ' https://m.edsoo.ru/ff0d5230
DOu3nvecKrue U XUMUYECKHUE bu6mmoreka [IOK
14 16.10
sIBJICHUsI. XUMHUUYECKasl peaKLUs https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS 9,10 bubnnoreka [JOK
XUMHUYECKUX PEaKIui ' https://m.edsoo.ru/ff0d3al6
3aKOH COXpPaHEHMS MACCHI BEILIECTB. bubnnoreka [JOK
16 23.10
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus: KoauvecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM 5.11 bubmorexa LIOK
H yp . ) https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHA
Krnaccudukanus XuMuueckux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS 6.11 bubmmorexa [JOK
pedid A P : ' https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
19 M. B. JIoMOHOCOB — y4YE&HBIii- 12.11 bubmmoreka [JOK
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sHIimKIoneauct. O0o0IeHne u
cucCTeMaTHU3alusd 3HaAaHUN

https://m.edsoo.ru/ff0d40c4

KonrtponsHas padora Nel mo reme

bubmuorexa [JOK
20 «BeliecTBa 1 XUMHUYECKHE 1 13.11
B https://m.edso0.ru/ff0d4290
peaKIrm
Bo3nyx — cMech razos. Coctan
21 Bo3ayxa. Kucimopon — 3j1eMeHT U 19.11 bubmmorexa [TOK
AYxa. PO ’ https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nYecKUe U XUMUYECKUE
CBOMCTBa KHCJIOpO/ia (peaKIuu bubnnoreka [JOK
22 20.11
okucienus, ropeane). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
C110co0FI ITOTYyYCHHS KUCI0pOoaa B
23 sabopaTopuu Zlqn OMI)IIHJ'IerHOCTI/I 26.11 bubmorexa LOK
patop p : ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peaxkuuu, MoHsATUE O 9711 bubnnoreka [JOK
TEPMOXUMHUYECKOM ypaBHEHUM, ' https://m.edso0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUECKHUX PEaKIIMSIX
TomnuBo (HedTh, yroib U METaH).
25 3ar ;13He1§He¢1;o3 yTa CIIOCOOBI c)ero 3.12 bubmiorexa HOK
P Ayxa, ) https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALICHUS
IIpakTuyeckas padora Ne 3 o Teme
26 «ITonyuenue u coOupanue 4.12 bubmnorexa [IOK
i p . ) https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €T0 CBOWCTB)»
b K
27 Bonopon — snemeHT u nmpocToe 10.12 nommorexa [O

https://m.edsoo.ru/ff0d4dd0
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BellecTBO. Haxoxaenue B npupojie

duznueckue 1 XUMHUYECKHE

bubmuorexa [JOK
28 7| T 11.12
CROHCTEA BOOPO/A. L pHMEHEIHE https://m.eds00.ru/ff0d4ddo
BOZIOpOJIA
bu6mmoreka [IOK
29 I1 17.12
OIUITHE O KUCHOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl moTy4eHust BOAOPO/1a B 18.12 bubnnoreka [JOK
naboparopun ' https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «ITonyuenne u coOupanue 24.12 bubmnorexa [IOK
i p . ' https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YYCHHE €TI0 CBOHCTBY
32 MoutsipHblii 00BEM ra3oB. 3aKOH 25 12 bubnnorexa [HOK
ABorajpo ' https://m.edsoo.ru/ff0d542e
Brruncinenus o0b€Ma, KOJIUYECTBA
33 BEIIIECTBA ra3a 110 €ro N3BECTHOM 14.01 bubmmorexa LHOK
B . y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncienus o05EMOB ra3oB MO
34 aBHEHMIO PEAKIIMHA Ha OCHOBE 15.01 bubmmorera [TOK
yp "p H . ' https://m.edso0.ru/ff0d5708
3aKOHAa 00BEMHBIX OTHOIIICHUM ra30B
35 du3nYECKre U XUMUYECKUe 2101 bubmuoreka [JOK
CBOMCTBA BOJIbI ' https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonsitre 06 29,01 bubnmoreka [JOK
HHIHKATOpaX ' https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 Hacruimennrsle 1 HeHachIIIEHHbBIE 28.01 Eubmorexa I[OK

pactBOpbl. MaccoBast 1oJist

https://m.edsoo.ru/ff0d5b40
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BEILIECTBA B PacTBOPE

[IpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHHE PACTBOPOB C

bubmuorexa [JOK

38 29.01
onpeaeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»

39 KonTponbnas padorta No2 o teme 1 04.02 bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIacCU(UKAIUS, bu6mmorexa [IOK

40 05.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOWCTBA

41 KHCJIOTHBIX, OCHOBHBIX U 11.02 bubmmorexa [IOK

’ ) https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB

42 OcHoBaHus: COCTaB, 12.00 bubnnoreka [JOK
KJ1accuuKalys, HOMEHKIIaTypa ' https://m.edsoo.ru/ff0d67ca
[TonydyeHne u XuMU4ecKkue CBOWCTBa bubnuoreka [IOK

43 . 18.02
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6nmoreka [JOK

44 19.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyuyeHne u XuMHU4YeCKue CBOWCTBA 25 02 bubnuoreka [IOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Comm (cpenHue): HOMEHKIaTypa,

46 cnoco((SLII) IO )eHI/ISI XI/IMI/ILIZ(I?KI/IG 26.02 bubmmorexa LOK

. i ’ ' https://m.edso00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padorta Ne 6. Bu6 OK
47 Pemenue skcriepuMeHTaIbHBIX 04.03 nosmoteka I

3aaa4 110 TEMC «OCHOBHBIE KJIACCHI

https://m.edsoo.ru/00ad9b7c
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HEOPraHWYECKUX COEAUHEHUI

['enernueckas cBsA3b MEKIY

bubmuorexa [JOK

48 KJIaCcCaMHU HEOPTaHUYECKHUX 05.03
. p https://m.eds00.ru/00ad9a50
COEIMHEHU
49 O06o001IeHre U CUCTEMATU3AIIHS 11.03 bubmuorexa [JOK
3HaHU ' https://m.eds00.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme
50 "OCHOBHEIE KJIACCHI 1 12.03 bubnmorexa LOK
. ' https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCTUHCHHIM
ITepBble TOMBITKU KJIaCCH(PUKAIIUN
51 XHMHUYECKHUX d1eMeHTOB. lIoHsTre o 18.03 Bubmorexa ITOK
' ) https://m.edso00.ru/00ad9ffa
IpyNax CXOJHBIX JICMCHTOB
[Teproauyeckuii 3aK0H U
59 [lepuoanueckas cucrtema 1903 bubnuoreka [IOK
XUMHYECKUX 3eMeHTOB J[. U. ' https://m.edsoo.ru/00ada52c
Menneneena
bu6mmoreka [IOK
53 [lepuonapl, TpyImnsl, TOATPYIIILI 01.04
PHOJBL TPy a2 https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX 02.04 bubnmnorexa [JOK
sinep. M3ororsr ' https://m.edso0o.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB d1eMeHTOoB [lepuoanueckoit 08.04 Eubmorexa I[OK
pHOA ' https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenaeneeBa
XapaKkTeprucTUKa XUMHUECKOTO
bubmuorexa [JOK
56 SIIEMEHTA IO €0 MOJIOKEHUIO B 09.04

[Tepnonnueckoii cucreme /1. U.

https://m.edsoo.ru/00ada824
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Menpeneena

3nauenue Ilepuonnueckoro 3akoHa
JUISl pa3BUTHS HAYKH U IPAKTUKU. [I.

bubmuorexa [JOK

57 15.04
N. MenpeneeB — y4€HbIH, Me1aror https://m.edsoo.ru/00ada96e
U TpakJIaHUH
PesepBHbIil ypok. O6001IeHIE 1
58 cucTeMaTu3alys 3HaHUH / 1 16.04 bubmuorexa [JOK
Bcepoccuiickas npoBepoyHas ' https://m.edsoo.ru/00adb33c
paborta
KonTponbnas pabota Ne4 mo teme
«CtpoeHue aroma. XuMudeckas bubnuorexa [IOK
59 J 1 22.04
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepouHas paboTa
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuoteka [JOK
60 23.04
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 n 29.04
OFHAI XIMHHCCRAT CBASD https://m.edsoo.ru/00adac34
KoBaneHTHas nonsipHast XMMHYECKas bubnuoreka [IOK
62 30.04
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenossipHast 06.05 bubnuoreka [IOK
XUMHYECKast CBSI3b ' https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 CreneHb OKHCIIE 07.05
TEMCHD ORHEICHIN https://m.edsoo.ru/00adae28
65 OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE 13.05 bubnnorexka [JOK
peaKIuu ' https://m.eds00.ru/00adb076
66 OKHCIUTEIN U BOCCTAHOBHUTEIN 14.05 bu6nmoreka [JOK
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https://m.edsoo.ru/00adb076

PesepBHbIil ypok. O6001IeHIE 1

67 CHCTEMAaTHU3alMs 3HAaHHUH 110 TeME 1 20.05 bubnuorexa [JOK
«CtpoeHue aroma. XuMudeckas https://m.eds00.ru/00ad9ch2
CBS3bY»
68 PezepBHblit ypok. O6001eHue u 1 21.05 bubnuoreka [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBULIEE KOJIMYECTBO YACOB I10 68 5

[TPOT'PAMME
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9 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kourpoabnbie | IIpakTuueckue p
n/n Bcero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
[Iepnonnueckuit 3aK0H.

1 [Iepnoanueckas cucrema 1 02.09 bubnnorexa [JOK
XMMHYECKUX 3j1eMenToB JI. U. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBONCTB XUMHUUYECKHUX DIIEMEHTOB 1 04.09 bubnmorexa LOK

B} ' https://m.eds00.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukaius 1 HOMeHKIaTypa 1 09.09 bu6mmorexa [IOK
HEOPraHUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 11.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme
«IToBTOpEHHE U yIIIyOIECHUE

5 ¢ P yriry 1 1 16.09
3HAHUW OCHOBHBIX Pa3IesiOB Kypca
8 xmacca»

Knaccudukanust xumMmuaeckux

6 €aKIMi 10 Pa3INYHBIM 1 18.09 bubnmorexa [IOK
P P ' https://m.edsoo.ru/00adbch0
MpU3HAKaM
ITorsgaTue 0 CKOPOCTH XUMHUYECKOU b K

7 p 1 23.09 nomorexa [{O

pPCaKunu. ITonsiITHE O TOMOTEHHBIX

https://m.edsoo.ru/00adbe9a
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U TCTCPOTCHHBIX PCAKIUAX

IloHATHE O XUMUYECKOM
paBHOBecuU. DakTOPBI, BAUSIOLIUE

bubmuorexa [JOK

8 Ha CKOPOCTb XUMHUYECKOU PEAKIINU 25.09
p peakt https://m.edsoo.ru/00adc28c
U IIOJIOKEHHUE XUMUYECKOT'0
paBHOBECHUS
9 OKUCIUTENbHO- 30.09 bubmuorexa [JOK
BOCCTAHOBHUTEJIbHBIC PEAKIIUU ' https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKOM
10 nccoruanuu. CuibHbBIE U c1a0blie 02.10 bubmaorexa IJOK
a 1A, ' https://m.edso0o.ru/00adcd68
AIEKTPOIIUTHI
bu6mmoreka [IOK
11 HNoHHble ypaBHEHUS PEAKIIUN 07.10
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHHH B CBETE bu6mmorexa [IOK
12 . 09.10
MpeJICTaBICHH 00 https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
XMUMHYECKHE CBOMCTBA COJIEN B
13 CBeTE IPeACTaBICHUI 00 14.10 bubmaorexa [JOK
pedl . ) https://m.edso00.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI
bu6mmorexa [IOK
14 ITonsgarue o ruaponnse coiaei 16.10
Ap https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U CUCTeMAaTH3aIs 2110 bubmmoreka [IOK
3HAHUM ' https://m.edsoo.ru/00addd12
ITpaktryeckas padora No 1. b K
16 p p 23.10 nomroreka 1O

«Perienue SKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00addbfa
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3agaqd»

KonTtponsnast padora Ne2 o reme

«OIIEeKTpOIUTUYECKAs bubmumoreka [IOK
17 1 04.11
JUcconanusg. XUMHAYECKUE https://m.edsoo.ru/00addecQ
PCaKIuu B pacTBOPAX»
OO01mas XxapakTepUCTHKA
18 rajJloreHoB. XMMHUYECKUE CBOMCTBA 06.11 bubnmorexa LOK
' ) https://m.edsoo.ru/00addfe2
Ha IpUMepe Xjopa
Xitoposogopona. ConsiHast KHCIIOTA,
19 XHMII/)IquKI/I: CBOICTBa 11.11 Bubmorexa ITOK
’ ) https://m.edsoo.ru/00ade104
MOJTyYeHUE, IPUMCHCHHE
[IpakTrueckast padora Ne 2 o
20 teme «llomydyeHue costHOM 13.11 Bubmorexa ITOK
i i . ' https://m.edso00.ru/00ade348
KHUCJIOTHI, H3yUCHHE € CBOWCTBY
Berurcnenus mo ypaBHEHUSIM
21 XUMHAYECKUX PEAKIIUH, €CIIH OOUH 18.11 bubmiorexa HOK
p ’ ' https://m.edso00.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
29 OO0m1as xapakTepuCTUKA 2011 bubnuoteka [JOK
a1eMeHTOoB VIA-Tpynmsl ' https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaIMK
93 cepbl. Haxoxnenue cepel 1 e€ 25 11 bubnuorexa [JOK
COEIMHCHUH B IIPUPO/IE. ' https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBo0poO/1, CTPOCHHE,
Bubnmoreka IIOK
24 ¢du3nueckrue 1 XUMHUYECKHE 27.11 1

CBOWCTBA

https://m.edso0.ru/00ade802
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Oxcuppl cepbl. CepHas KUCIIOTA,

bubmuorexa [JOK

25 WM3UYECKUE U XUMUYECKHUE 02.12
¢ . https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JICKAIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a

26 MOJTYYEHUS] CEPHOM KUCIIOTBHI. 04.12 bubnnorexka HOK
XUMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKPYKaroIle cpebl
COCTUHEHUSIMU CEPBI

97 Beruucienue MaccoBoit 1011 09.12 bubmuorexa [JOK
BBIXOJa MPOIYKTA PEAKLIHUHI ' https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,

28 acIIPOCTPaHEHUE B IIPUPOIE 11.12 bubmaorexa [JOK
pactpoctp PHpoAe, ' https://m.edsoo.ru/00adeea6
buznyecKrue 1 XUMUYECKHE
CBOMCTBA
AMMHuak, ero pusnuecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYeHUE 16.12 bubmorexa HOK

> THOTYH ' https://m.edso0.ru/00adf004
U TIpUMEHEHUE
[TpakTtuyeckas padora Ne 3 o
30 teme «llonyyeHue ammuaka 18.12 bubmorexa LOK
i . ’ ' https://m.eds00.ru/00adf180
U3YYCHUE €T0 CBOWCTBY

31 A3oTHas Kuc0Ta, e€ GU3nIecKre 3.12 bubnmoreka [JOK
U XMMHAYECKUE CBOWCTBA ' https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH E6 OK

noNMMoTeKa

32 aMMOHHS B KaYeCTBE 25.12 1

MUHEPATBHBIX YIOOPEHUI.

https://m.edsoo.ru/00adf518
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XUMHUYECKOE 3arpsiI3HEHNE
OKPYKaroIle cpebl
COEIMHEHUSIMU a30Ta

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

bubmuorexa [JOK

33 1 XMMHYECKHE CBOMCTBA, 3012 https://m.edsoo.ru/00adf68a
MOJTyuYeHUe
Hcnonb3oBanue pocdaros B
34 KaueCTBE MHUHEPATbHBIX 13.11 bubnnoreka [JOK
yno0peHuii. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
PUPOHOH cpenbl hocharamu
Yraepon, pacipocTpaHeHHAE B
35 npnplc))ne, g)mnljlecxie " 15.01 bubmorexa LHOK
8 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOWCTBA
Oxcunpl yraepona, ux pusmueckue
U XUMHYECKHE CBOMCTBA.
36 DKosoruyeckue npoodaemMbl 20.01 bubmorexa HOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJjepoja
(Iv)
N bubmuorexa [JOK
37 VYronpHas KUCIIOTa U €€ COJH 22.01 htts://m.edsoo.ru/00ae006¢
[TpaxTrueckast pabota Ne 4 o
38 teMe "llosrydeHue yrieknuciaoro 2701 bubnnorexka [JOK
ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
39 [lepBoHauanbHbBIE TOHATHUS 00 2901 bubnnorexka [JOK

OpTraHU4YCCKUX BCIICCTBAX KaK O

https://m.edso0.ru/00ae054¢
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COEIMHEHUSX YIiepoaa

. bubnmoreka [JOK

40 Kpemuuii u ero coenunenus 03.02 https://m.edsoo.ru/00ae080
[TpakTuueckas padota Ne 5.

41 Pemienne skciepuMeHTAIBHBIX 05.02 bubnuoreka [IOK
3a/1a4 1o reme «Baxxueimue https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
KonTtponsnast padora Ne3 o teme

42 «BaxkHenme HeMeTallbl U UX 1 10.02 bubmorera [JOK

https://m.edso0o.ru/00ae0e18
COCTMHCHUS»
OO61as xapakTepucTUKa
XUMHUYECKHX IJIEMEHTOB —

43 MeTauIoB. MeTamnyeckast CBsI3b U 12.02 bu6mmoreka [IOK
MeTaJUIMYecKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. 17.020u3nyeckue
CBOMCTBa METAJJIOB
XUMHUYECKUE CBOWCTBA METAJLIIOB. BuGmiorexa LIOK

44 aneKTpoxmequKHH b 17.02 https://m.eds00.ru/00ae1156
HaIpsHKEHUN METaJJIOB
O61ue crnocoObl MOTyYeHUs
MetasuioB. CrutaBel. Beraucienus

45 10 YPaBHEHUSAM XUMHYECKUX 19.02 bubmorexa HOK

o https://m.edso00.ru/00ae1156
peakIuii, eclii OJMH U3 PeareHTOB
COJIEPKUT IPUMECH
bubmuorexa [JOK
46 [TonsTHE O KOPPO3UM METAIIIOB 24.02 httos://m.edsoo.ru/00ae1278
47 [I{erouHbIE METAIITBI 26.02 bubnnorexka [JOK
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https://m.edsoo.ru/00ael4b2

OKcuabl ¥ THAPOKCUJIBI HATPUS U

bu6mmoreka [IOK

48 03.03
KaJus https://m.edso0.ru/00ae14b2
49 [IlenoyHoO3eMeNbHBIE METAILIBI — 05.03 bubnnoreka HOK
KaJIbIIUA U Mardui ' https://m.edsoo.ru/00ael15e8
bu6mmoreka [IOK
B o 10.03
S0 RHCHIIIE COCIMHEHHA KATILUIA https://m.edso0.ru/00ae15e8
51 O606IEIGHI/IC A CUCTEMATU3ALMs 12.03
3HAHUH
JKécTkocTh BOABI M CLIOCOOEI €€ bu6mmoreka [IOK
52 17.03
YCTpaHEHUS https://m.edso00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o
53 TeMe "JKECTKOCTE BOABI U METOIBI 19.03 bubmmorexa [TOK
) " A 8 ' https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
bu6nmoreka [JOK
4 A % 31.03
> JTOMIHIH https://m.edso0.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U 02.04 bubnnoreka [JOK
THAPOKCHU 1A ' https://m.edsoo.ru/00ae1c64
bu6nmoreka [JOK
56 XK 07.04
e30 https://m.edso0.ru/00ae1d86
57 OKCcuIbl, THAPOKCUIBI U COJIHA 09.04 bubnmoreka [JOK
xenesa (I1) u xenesa (IT) ' https://m.edso00.ru/00ae35e6
58 O606HjeHHe U CUCTEMATH3AINS 14.04
3HAHUH
59 [TpakTiueckast pabora Ne 7. 16.04 bubmuorexa [IOK

Pemenne OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/00ae3de8
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3aJ1a4 110 TeMe «BaxHenmue
METAJUIBI U UX COETUHEHUS)

Brpruucnenus no ypaBHeHUAM
XUMHUYECKHUX PEAKLMH, €CIIN OJUH

50 13 PEareHTOB JIaH B M30BITKE WIIH 1 1,04 bubmuorexa [JOK
COJIEPXKUT pUMecH. Brruncnenns ' https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peakuu

61 O606IEI6HI/I€ A CUCTEMATU3ALMs 1 23.04
3HAHUH
KonTtponsnast padora Ne4 o reme

62 «BaxxHeumme MeTalIbl U UX 1 28.04
COCTMHCHUS)

BemectBa u matepuansi B bubnuoteka [JOK

63 . 1 30.04
MOBCETHEBHOM KH3HU YEJIOBEKa https://m.edso0.ru/00ae3f50

64 XUMHYECKOE 3arps3HEHNe 1 05.05 bubnuotexa [JOK
OKPYKaroLen cpezbl ' https://m.eds00.ru/00ae4270
Ponp xumuu B pemieHnn bubnnoreka [JOK

65 1 07.05
9KOJIOTHYECKUX MpoodIemM https://m.edso00.ru/00ae4270
PesepBHblit ypok. O60011eHNE U bubnnoreka [JOK

66 . 1 12.05
CHCTEMAaTH3aLMS 3HAHU N https://m.edsoo.ru/00ae0d0a
PesepBublit ypok. O600mIeHNE U bubmmoreka [IOK

67 . 1 14.05
CHCTEMAaTU3ALMS 3HAHU N https://m.edsoo.ru/00adb33c
PesepBublit ypok. O6o0mIeHNE U bubmmoreka [IOK

68 . 1 19.05
CHCTEMAaTU3ALMS 3HAHU N https://m.edso0.ru/00ad9cb?2

OBILIEE KOJIMYECTBO YACOB I1O 68
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHON MTPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yabTara

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

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

11

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATUH: aToM,
MOJIEKYJIa, XUMHUYECKHM 3JIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAs aTOMHas M MOJEKYJIsIpHas Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JI1 XMMUYECKOTO
AJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUUECKas peakius,
KJaccu(uUKalusl —peakluil: peakuuu COEAMHEHMs, pPEeaKLuu
pa3IoKEHUs, peakUuM 3aMELICHMs, PEaKIUH OOMEeHa, JK30- HU
HHJIOTEPMHUUYECKHE PEaKLUH, TeIUIOBOH 3(p(eKT peakuuu, pacTBop,

MaccoBas JI0JIS BEIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHU U
NPUMCHATE O3THU TIOHATHUA IIpPpU OINHMCAHHMMU BCUICCTB MW HUX

IIpEBpaICHUI

1.3

MCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTaBIeHUs HOopMYyIT

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

1.4

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

ABoraapo

1.5

OnpeAc/IsATb BaJICHTHOCTbL AaTOMOB JJICMCHTOB B 6HHapHBIX

COCOAUMHECHUAX

1.6

KJIAaCCU(UIUPOBATh XUMHUYECKHE PEAKIUH (IO YHUCIYy M COCTaBy
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YYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEII0BOMY 3 dekry)

1.7

BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAaCCBI

BCIICCTB

1.8

BBIYUCIIATH MAaCCOBYIO HOJKO XHUMHYECKOI'O 3JIEMEHTA I10 (bopMyne

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

IIPUMCHATH C€CTCCTBCHHOHAYYHEBIC METOAbI IIO3HAaHUA —
Ha6JIIOI[eHI/Ie, HN3MCPCHUC, MOJCIIMPOBAHUC, OKCIICPUMCHT

(peanbHBIN ¥ MBICJICHHBIH )

ITo TEMC: «BakHenmme MMpCaACTaBUTCIIN HCOPraHUYCCKUX

BCIICCTB»

2.1

PaCKpbIBaAThb CMBICI OCHOBHBLIX XHMHYCCKUX TTOHATHH: OKCH,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

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

COCIMHEHUH 1Mo Gopmyam

2.3

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

2.4

XapaKkTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE CBONCTBA
BEUIECTB  pa3jIMUHBIX  KJIAacCOB, TOATBEPXkJAas  ONMCAHUE
IpUMEpaMu  MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIMX

XUMUYECKHUX PeaKLnn

2.5

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

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

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

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

2.7

MPOBOAMTDH PACU€ThI MO YPABHEHUIO XUMUYECKON peaKkIuu
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ITo teme: «Ilepmomuueckuit 3akoH u Ilepumonnueckas cucrema
xumudeckux snemeHtoB [[. M. MengeneeBa. CTpoeHHe aTOMOB.
XuMuueckas CBSI3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE

PEaKuun»

3.1

PacCKpbIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHIH: AJIpO aToMa,
AIIEKTPOHHBIA CIIOM aToMa, aroMHas OpOuTanb, paguyc aToMma,
XUMUYECKasl CBSA3b, MOJISIPHAsT M HEMOJspHasi KOBAJICHTHAs CBS3b,
AIIEKTPOOTPHUILIATEILHOCTh, MOHHASI CBSI3b, MOH, KAaTHOH, aHHWOH,

CTCIICHb OKUCJICHHUA

3.2

KJIaCCI/I(bI/IIII/IpOBaTB XUMHNYCCKHUEC DJICMCHTHI

3.3

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

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

3.4

packpbiBaTh cMbicl [lepuogunueckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPUPOBAaTh IOHWMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH
CBOMCTB XHWMHUYECKHX DJJIEMEHTOB OT HWX IOJIO)KEHUSI B

Ilepnonnueckoi cucreme

3.5

COOTHOCHUTH O0O3HAu€HUs, KOTOpbIE MMEIOTCS B  Tabiuue
«Ilepnonnueckass cucremMa xumudeckux oanementos  JIL.H.
MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHMSI aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB W 3apsa] sjpa, oOIlee YHUCIio

AIIEKTPOHOB U PACIpeeIeHUE UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

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

COETUHEHUSIX

3.7

ONpCACIIAATL BU/ XUMHYECKOM CBS3HU (KOB&J’ICHTHa}I u I/IOHHEUI) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3zoBaHusi
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ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

1.1

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

XHUMHYECKON pCaKuu

1.2

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

MpeBpaIleHU I

1.3

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

WOHHOI0 O0OMeHa

1.4

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

peakuun

1.5

MMpOBOANTDH paC‘léTH 110 YPaBHCHHUIO XUMHYECKOMN peaKknuuu

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

COCOAUHCHUS

2.1

XapakTepu3oBaTh  (ONMHUCHIBaTh) 0OIME U CHEHU(PUYECKHE
XUMHUYECKHE CBOWCTBA TPOCTBIX U  CIOXKHBIX  BEILECTB,
MOJATBEPXK/asl OMHMCAHME MPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX

ypaBHeHPIfI COOTBCTCTBYIOINX XUMHUYCCKUX peaKLII/Iﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKuHﬁ, MOATBCPKAAOIMIUX
CYIICCTBOBAHUEC TCHETHYECKOM  CBSI3U MCXKIAY  BCHICCTBAMU

Pa3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOICTBa BE€IMIECTB B 3aBUCHMOCTH OT HX
CTPOCHUA, BO3MOXKHOCTH NMPOTCKAHUA XUMHUYCCKUX HpeBpaH_IGHI/Iﬁ

B Pa3JIMYHEBIX YCIIOBUAX

2.4

CIe0BaTh IMpaBUJIaM IMOJb30BAHUS XUMHUYECKOW TMMOCYAOM |
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1ab0paTOPHBIM 000PYAOBAHHEM, a TAKXKE MPABUIIaM OOpPAIIEHUS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMHU TIO BBIOJHEHHIO
Ha60paTOpHBIX XUMHYCCKUX OIIBITOB IIO IMOJIYYCHUIO U COGI/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (aAMMHUAKa U YTIIEKUCIIOro Ta3a)

2.5

IIPOBOJUTH PEAKUUH, IOATBEPKAAIOIIMNE KAYECTBEHHBI COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUI-,
Opomun, womun, KapOboHat, docdar, cumuKar, cynbdar,
T'UPOKCUIMOHBI, KATHOHBI AMMOHUS, HOHBI H3yYEHHBIX METAJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPIAHUYECKUX BEIIECTB

ITo Teme: «XuMHS U OKpYXKaroLas cpeaa

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX ITOHSITHM: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

3.2

IPUMEHSTh OCHOBHBIC OICPALIMH MBICIMTEILHOM JEATECIbHOCTH —
aHaJlU3 W CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMATH3AIHIO,
BBISIBIICHUE TPUYMHHO-CICJCTBCHHBIX CBSI3€H — JIUISI M3YYCHUS
CBOﬁCTB BCHICCTB U XHUMHUYCCKHUX peaKHHﬁ; CCTGCTBCHHOHay‘-IHI)Ie
METO/Ibl TIO3HAHUSI — HAOIIOJCHUE, U3MEPEHHUE, MOJCIHUPOBAHNUE,

AKCIIEPUMEHT (peabHbI U MBICICHHBIN)
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HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Ponb XuMuu B )KU3HU YeJoBeKa. XUMHUS B CHCTEME Hayk.
Tena u BemecTBa. PU3NYECKHE CBONCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

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

Crioco0bl pazneneHust cmecei

1.3

ATOMBEI U MOJICKYIJIBI. Xumudueckue saeMeHThl. CHMBOJBI XHMHYSCKHX
OJICMCHTOB. HpOCTble N CJIOXHBIC BCUICCTBA. ATOMHO'MOHeKy.HﬂpHOC

yYeHHE

1.4

Xumnueckas Qopmyna. BaneHTHOCT aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKkOH IIOCTOSHCTBAa cocTaBa BewlecTB. OTHOCHUTENbHAsh aTOMHas Macca.
OTHocuTenbHAs MOJIEKYJsIpHas Macca. MaccoBas J0JI1 XUMHYECKOTrO

9JICMCHTA B COCIMHCHHUHA

1.5

KonnuecTtBo Bemectsa. Moisb. MoinsipHas Macca. B3anMocBs3b KoJIM4YeCTBa,
Macchl U YHUCJIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuérel mo dopmymnam

XUMHYECKHUX COCIMHEHUMN

1.6

Pu3nuecKue U XUMUYECKUE SIBICHUSA. XUMHAYECKAsl Peakus U €€ MPU3HAKU.
3aKOH  COXpaHEHMs  MacChl  BEIIECTB. XUMHUYECKHE  YPABHECHHS.
Knaccupukanus XUMUYECKMX peakuuid (COeNMHEHHUs, pa3JIoXKeHUs,

3aMeleHus, o0OMeHa)

1.7

XWMHWYECKUN DSKCIEPUMEHT: 3HAKOMCTBO C XHMMMUYECKOH TIOCYIOH, C
npaBwiaMd paboTbl B Jabopatropun W NpuéMamMu  OOpalleHus cC
na0opaTOpHBIM  000pYy/IOBaHWEM, H3Y4YE€HHE U OINHUCAaHHE (PU3UUYECKUX
CBOHMCTB 00pa3lloB HEOPTraHWYECKHX BEIIECTB, HAOMIO/IeHNE (HU3UIECKUX
(naBiIeHWE BOCKA, TasHUE JIbJA, PACTUPAHUE caxapa B CTYIKE, KMIIEHHE U
KOHJICHCAIIMSI BOJIbI) M XUMUYECKUX (TOPEHHE CBEYH, POKATMBAHUE MEIHOM

IIPOBOJIOKH, B3aHMOJCHCTBHE MeEla C KI/ICJIOTOﬁ) HBHCHHﬁ, Ha6J'IIOIleHI/IC n
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ONMCaHHWE MPHU3HAKOB MPOTEKAHMS XHUMHYECKHX peakuui (pa3ioxeHue
caxapa, B3aMMOJICHCTBHE CEPHON KHCIIOTHI C XJIOPHIOM Oapwsi, pa3jioxKeHUE
ruapokcuna meau(ll) npu HarpeBaHuM, B3aUMOAEWCTBHE JKelie3a C
pactBopom coau Menu(Il), m3yueHue crmocoOOB pazzaeneHus cmeced (¢
MOMOIIBI0O  MarHuTa, (WIBTPOBAHHE, BbIMAPUBAHHUE,  AUCTUILISAIIMS,
Xxpomarorpadus), IpOBEICHUE OYUCTKH MOBAPCHHOW COJIM, HAOJIOJCHHE H
ONMCaHHWE PE3YJIbTAaTOB MPOBEACHUS OIBITA, HIUIIOCTPUPYIOUIETO 3aKOH

COXPaHEHHUS MACChl, CO3/IaHNE MOJIEIe MOJIEKYI (IapOCTEPHKHEBBIX )

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — anemMeHT u mpoctoe
BeIlecTBo. Haxoxxaenue Kuciuoposa B mpupoje, GU3NuecKre U XUMHUUECKHe
cBoiicTBa (peakuuu ropenust). Oxcuabl. [Ipumenenne kucnopoga. CriocoOsl
MOJYYeHHs KHUCIOpoJa B Ja0OpaTOPHM U NPOMBIINIICHHOCTH. KpyroBopot

Kucsopoza B npupoje. O30H — autoTponHas MoAnGUKaIUs KUCIOpoaa

2.2

TennoBoil 3ddexT XuMHUECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- U SHAOTEPMHUUECKHE peakiuu. TomauBo: yrojab U MeTaH. 3arpsa3HeHue

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

2.3

Bomopon — amemeHT 1 ipoctoe BemiectBo. HaxoxkaeHne Bogopoa B IpHpoJIe,
¢u3nYeckne W XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOJTyYeHHSI.

Kucnote! u conu

2.4

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBolicTBa BOAbl. Boma kak pactBoputens. PacTBOpbI.
HacellienHbie M1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BEIIECTB B
BoJie. MaccoBas 10715 BEIIECTBA B pacTBOpE. XUMHUYECKUE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B MpuUpojie U B )KU3HU YesioBeka. KpyroBopot
BOJBl B NpHUpPOAE. 3arpsi3HEHHE MPUPOAHBIX BojA. OxpaHa U OUYMUCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanus Heoprannyeckux coeauneHuit. Oxcuabl. Knaccuduxanms
OKCHJIOB: coJjieo0Opa3yromye (OCHOBHbIE, KHCIOTHbIE, aM(pOTEpHbIE) H
HecoseoOpa3yrone. Homenknatypa okcunoB. dusznueckre U XMMUYECKHE

CBOMCTBa OKCHIOB. [Toiryuenue okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHui: HIENOYM M HEPACTBOPUMBIE

OCHOBaHWU:I. HOMCHKHaTypa ocHoBaHuli. Duznueckue MU XHUMHUYECKHE
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cBoycTBa OcHOBaHuUU. [loirydenue ocHOBaHMM

2.8

Kucnorel. Knaccudukamus kucinor. Homenkmarypa kuciaor. @uzndeckue u
XMMHYECKHE CBOMCTBA KUCIOT. P aktuBHocTH metamuioB H.H. bekerosa.

HOJ'Iy‘leHI/IC KHCIIOT

2.9

Comu. Homenknatypa coseit. Ousndeckue 1 XMMUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit

2.10

I'enetnueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMHYECKUN DJKCIEPUMEHT: KAueCTBEHHOE OIpPEACIICHUE COIEpKaHUs
KHCIIOpO/ia B BO3AyXe, MOyuyeHue, coOupaHue, pacrno3HaBaHue U U3yYeHHE
CBOMCTB KHCJIOPOJIa, HA0JIIO/IEHNE B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJOM
W yCJOBHMsS BO3HHKHOBEHMS U TpEKpalleHus ropeHus (moxapa),
03HaKOMJIEHHE C 00pa3liaMu OKCHJIOB M OIIMCAHHE UX CBOMCTB, IOIY4YECHHUE,
coOupaHue, pacro3HaBaHHE M H3Y4YE€HHE CBOWCTB BOJOpona (TOpPEHHE),
B3auMoieiicTBue Bojiopoaa ¢ okcuaoM meau(ll) (Bo3mMoxHO ucnonbp3oBaHue
BUJICOMATEPHAIIOB), HAOIIOIeHHEe 00Pa3IOB BEIIECTB KOJIMYECTBOM | MOJb,
HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHMsI BEIIECTB C  PA3IUYHOU
pPacTBOPUMOCTBIO, IPUIOTOBIIEHUE PACTBOPOB C ONPEAEIEHHOW MacCOBOU
JIOJIENl pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJbI C METAJUIAMH
(HaTpueM U KajbliMeM) (BO3MOXKHO MCIIOJIb30BaHHE BHJEOMATEPHAIIOB),
ONpEJIEIICHUE PACTBOPOB KHUCJIOT M IIEIOYEH C IOMOILIBI0 HHJIMUKATOPOB,
UcclieIoBaHle 00pa3I[0OB HEOPraHMYECKHUX BEIECTB Pa3IMUYHBIX KIIACCOB,
HaOJto/IeHne M3MEHEHMsI OKpPAacKd HHJMKATOpPOB B pacTBOpax KHUCIOT U
nienoyeid, nzydenue Bzaumoseiictsus okcuna menu(Il) ¢ pactsopom cepHoit
KHUCJIOTBI, KHCIOT C METaJUIaMH, pPEaKIUid HEeUTpaln3aluH, MOJIYyYEHUE
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OIHOIO MeETalja JPYIMM W3
pacTBOpa COJU, PENIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 Teme «Baxkueimme

KJIACChl HCOPIraHNYCCKUX COE€IUHEHUI

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

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBbie MOMBITKHA KiIacCU(UKANMA XUMHYECKUX 3eMeHToB. [loHsTHE O
TpyIIax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIEC U IIEIOYHO3EMEIbHBIE METAJLIbI,
raJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3zyroT amdpOTepHbIS

OKCHUABI U TUAPOKCHUIBL

53




3.2

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

nepuoaa v rpyuIibl 3JICMCHTA

3.3

Ctpoenne artomoB. CocTtaB aTOMHbIX sjep. WM30Tombl. DIEKTPOHBI.
CrtpoeHre DSJCKTPOHHBIX 000J0YeK aroMoB TepBBIX 20 XUMHUYECKUX
aneMeHToB [lepuoanueckoii cucremsl .M. MenneneeBa. XapakrepucTuka
XMMHYECKOI0 3JIEMEHTa MO €ro IMoJoKeHuto B llepuommueckoil cucreme

.. Menneneea

3.4

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOWCTB IO TPYIIAM U IEPHOJAM.
3nauenue Ilepuommueckoro 3akoHa u  llepuogmdeckoil  CHUCTEMBI
XMMHYECKUX 3JIEMEHTOB U1l pa3BUTHUS HayKu U npaktuku. .M. Mennenees

— Y4EHBIN U TpaskJaHUH

3.5

Xumuueckasi cBs3b. KoBajeHTHass (MOJsipHAsT W HEMOJIApHAs) CBSA3b.

9J'IeKTp00TpI/II_IaTCJ'IBHOCTB XUMHYECKHUX 3JIeMEHTOB. MloHHAas CBA3b

3.6

CreneHb OKHCJICHHUA. OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pPCaKkum.

Hpoueccm OKHCJICHHS U BOCCTaHOBICHUSA. OKUCIUTENIN U BOCCTAHOBUTEIHN

3.7

9 KJIACC

XUMHUECKUI HKCHEPUMEHT: HU3y4eHHE OO0pa3lOB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJECHCTBUE TMAPOKCH/IA [IMHKA C PACTBOPAMH KHUCIIOT U
IIEJIOYEH, IIPOBEACHUE  OIIBITOB, WJUTIOCTPUPYIOLUX ~ IPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIIBbHBIX peakuuii (ropenue, peakuuun

Pa3JI0KCHUH, COe)II/IHeHI/IH)

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo 1 XUMHU4ecKas pcaknus. HOBTOpeHI/Ie

11

[lepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XMMHYECKUX JJIEMEHTOB
J.. MenneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU
CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPUOJIOB, Kaus, KaIbIUs 1

ux COGI[I/IHGHI/Iﬁ B COOTBCTCTBHMHU C IIOJOXKCHHUEM  3JICMCHTOB B
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[leproanueckoii cuCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHne BeniecTBa: BUABI XMMHUYECKOM CBSI3U. THIBI KPUCTAIUIMYECKUX
pemETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOU
pelETKN U BUJAa XUMHUYECKOW cBs3u. Kiaccudukanus v HOMEHKIATypa
HEOpPraHUYECKUX BEUIECTB (MEXKIyHAapOJHasi U TpUBUAIbHAs). XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCALIMXCSA K PA3JIMYHBIM KJIaCCaM HEOPIaHUYECKUX

COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BCIICCTB

13

Knaccudukanuss XMMHYECKMX peakiuii 1O pa3uyHbBIM IpHU3HAKaM (110
YUCIy M COCTaBy YYacCTBYIOUIMX B pEAaKUHUM BELIECTB, IO TENJIOBOMY
3¢ deKTy, M0 N3MEHEHHIO CTETICHEH OKUCICHHSI XUMUIECKUX AJIEMEHTOB, I10
0o0paTUMOCTH, MO YYacTHUIO KaTajau3aTopa). JK30- U HHAOTEPMUYECKUE
peakuuyu, TepMOXUMHUYECKUE ypaBHEHU. [IoHATHE O CKOPOCTH XMMHUYECKON

pCaKnuu

14

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

ITOJIOKCHUC XUMHNYCCKOI'O paBHOBCCHUA

1.5

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

QJICKTPOHHOT'O Oananca

1.6

Teopus ANEKTPOJIUTUYECKON JIMCCOITUAIINH. DIIEKTPOIUTHI n
HGBJ’IGKTpOJ’II/ITLI. KaTI/IOHBI, AHUOHBEI. MexaHmM JAUCCOUAaIM BCUICCTB C
pa3IMYHBIMU BUJIAMH XUMHUYECKOM cBA3U. CTeneHp aucconuannu. CuinbHbIE
U cialble JEKTPONUTHL. Peakiinn MOHHOTO OoOMeHa. Y CIIOBUS MPOTEKAHUS
peakiuii HOHHOTO OOMEHa, MOJHBIE M COKpAIEHHBIE HMOHHBIE ypaBHEHUS
peakmuii. CBOMCTBa KHCIOT, OCHOBAaHHUH U COJICH B CBETE MPEACTABICHUI 00
AIEKTPOJUTUYECKON Jucconuanuu. KayecTBEHHbIE pPEaKUMU Ha HOHBI.

[TonsiTue o ruaponuse conen

1.7

XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJICHUE C MOJECISIMHU KPUCTAIIMYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METANIOB U HeMeTauioB (rpadura u
ajyiMasa), CI0XKHBIX BEUIECTB (XJIOPHAa HATPHsl); UCCIEN0BAHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOM peakUuu OT BO3ACUCTBUSA DPA3IUYHBIX (PAKTOPOB;

HCCIICAOBAHUC  JJICKTPOIIPOBOAHOCTU  PACTBOPOB  BCHICCTB, MpoLECCa
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JTUCCOIMAIMU  KHUCIIOT, IIejdoYed U coyied (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEJICHHE OIBITOB, WUTIOCTPUPYIOLIUX MPU3HAKU
NPOTEKaHHUs PEaKIMii MOHHOTO OOMeHa (00pa3oBaHME OCAJKa, BBIJCICHUE
raza, oOpa3oBaHUE BOJbl); ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKUCJIUTEIILHO-BOCCTAHOBUTEJIBHBIX peakuuii (ropenue, peakunu
pa3ioXKeHus, COEIUHEHHMsI); pacro3HaBaHHWE HEOPraHWYECKHX BEIECTB C
IIOMOIIBIO KaYCCTBCHHBIX peaKL[I/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3aa4

Hewmeramisr 1 ux COCANHCHUA

2.1

OOmas xapaktepucTtuka TrajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CrpoeHue u (uU3MUECKHe CBOICTBa
MIPOCTBIX BEIIECTB — TAJIOTCHOB. XMMHUYECKHE CBOWCTBA HA IIPUMEpE XJiopa
(B3aMMOJICHICTBUE C METAJLIAMH, HEMETaJNIaMH, IeJodamu). XJIOPOBOIOPOI.
CoistHas KHCJIOTa, XHUMHYCCKHUC CBOﬁCTBa, MMOJIY4CHHEC, IIPUMCHCHUC.
JlelicTBue XJiopa W XJIOPOBOJOPOJA HAa OPraHM3M YeJOBeKa. BakHeimue

XJIOPpUAbI U UX HAXOXACHUC B IIPUPOAC

2.2

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (puMUecKue
CBOMCTBA TPOCTBIX BELIECTB — KHCIOpOJAa M CEPbl. AJUIOTPOINHBIE
MOAU(UKAIMK KUCJIOpOAa U Cepbl. XUMHUYECKHE CBONCTBA  CEPBHI.
CepoBojiopoJi, cTpoeHHe, (pU3MUecKue W XUMHUYECKUe cBoicTBa. OKCHUIBI
cepbl KaK TPEJCTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢usnyeckue U XMMUYECKHE CBOMcTBa (00IIME Kak IMpeJCTaBUTENs Kiacca
KHCIIOT U crneuuduueckre). XUMHUYECKUE PpEaKlMy, JieXkallue B OCHOBE
MPOMBIIIICHHOTO CIoco0a MOJydeHUs] CepHOM KucIoThl. IlpumeHenue.
Conu cepHOM KHUCIOTBHL, KayeCTBEHHas peakuus Ha Cyib(aT-HOH.
HaxoxzaeHue cepbl U €€ COEqUHEHNH B IpUpoie. XUMHUUYECKOE 3arpsiI3HEHUE
OKpY’KaroIlen cpesibl COEUMHEHUSIMU Cephl (KUCIOTHBIE 10K/IU, 3arpsiI3HEHHE

BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPALICHHS

2.3

OObmias xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOESHHS
aTOMOB, XapaKTEepHbIE CTENEeHM OKHCICHHA. A30T, paclpoCTpaHEHUE B
npupoje, ¢u3ndYeckue M XUMHYeckue cBoicTBa. KpyroBopor aszora B
npupojae. AMMHaK, ero Gu3NYecKue U XMMUYECKHUe CBOWCTBA, MOIYYeHHE U

npuMeHeHre. Comu aMMOHMS, UX (PU3MYECKHE W XMMUYECKHE CBOWCTBA,
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npuMeHeHne. KauecTBeHHas peakiusi Ha HOHbI aMMOHUS. A30THAsI KHCIIOTA,
e€ monydeHue, (QUIMYECKHE M XHUMHYECKHE CBOWCTBa (00mMe Kak
NpeJCTaBUTEN Kiacca KHCIOT | crenuduueckue). Mcmonb3oBanue
HUTPATOB W COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX YIOOPECHUH.
XUMHUYECKOE 3arps3HCHHUE OKPYXKAIOMIeH CpeAbl COCIUHEHUSMU a30Ta

(KUCTIOTHBIC JTOK/H, 3arPSI3HEHUE BO3/1yXa, ITOYBBI M BOJIOEMOB)

2.4

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

¢docdaToB B KauecTBE MUHEPATbHBIX YAOOpEeHUN

2.5

O6mas xapaktepuctuka 3neMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YTIJepoJ], aJIOTPOIIHbIE
Moau(UKaIMK, pacIpoCTpaHEeHUuEe B MpHUpoAe, (PU3UUEeCKHe U XUMUYECKHE
cBoiictBa. Apcopouus. Kpyrosopor yriepoma B mpupoae. OKcuabl
yriaeponaa, ux (U3MYeCKue W XMMHYECKHE CBOWCTBA, JACHCTBHE HA >KUBBHIE
OpraHMU3Mbl, IIOJIy4EHHE M NPUMEHEHHUE. OKOJOTMYECKHE MpOoOJIEMBI,
cBsi3aHHbIE ¢ OokcuaoM yriaepoaa(lV); rumoresa riiob6anbHOr0 MOTEIICHUS
KJIUMaTa; TapHUKOBBIA d(ddext. VYrompHas KucCIOTa W €€ CONMH, UX
¢usnyeckue W XUMHUYECKHE CBOICTBA, TOJy4YeHHE M IPUMEHEHHE.
KauecTBeHHast peakius Ha kapOoHaT-HMOHBI. Vcnonbs3oBaHue kapOOHATOB B

6BITy, MCIUNHUHEC, ITIPOMBIINIJICHHOCTU U CCJIbCKOM XO0351CTBE

2.6

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

HCOPTraHNYCCKUX COe€UHEHUI

2.7

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

MaTCpHraJioB B HOBCGI[HCBHOﬁ KU3HHU
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2.8

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3lioB HEOPTaHUYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCJIOTBI, MpPOBEJCHHE KAaYeCTBEHHBIX pEaKIHi Ha
XJIOPUA-UOHBI W HAONIONEHHE TMPHU3HAKOB WX MPOTEKAHMS; OIIBITHI,
oTpaxamlue (QU3NYECKUe U XHUMUYECKHME CBONCTBA TaJIOTEHOB M UX
COeMHEHUH (BO3MOXKHO HMCITOJIB30BaHUE BUCOMATEPHATIOB); 03HAKOMJIICHHE
¢ oOpasramu XJ0pUI0B (TAJIOTEHHUIOB); O3HAKOMJICHUE C 00pa3iaMu Cephl U
e€ coequHEHUSMH (BO3MOXKHO  HCIOJB30BAaHUE  BUJEOMATEPHUAIIOB);
HaOmoieHne  mpouecca  oOyriauBaHUST — caxapa  IOA  JIEHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI; W3YYEHHE XUMHYECKHUX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIOTHI, MPOBEJICHHE KAaueCTBEHHOW peaklnu Ha
cynb(ar-uoH W HaOIIOACHWE MpH3HaKa €€ MPOTEKaHHs, O3HAKOMJICHHE C
(bU3UYECKUMH CBOWCTBaMHU a30Ta, ¢ochopa U UX COCAMHEHHUH (BO3MOXKHO
UCIIOJb30BaHNE BHUAECOMATEPHATIOB), OOpa3laMu a30THBIX M (ocHOpPHBIX
ynoOpeHuil; momyueHue, cooupanue, pacro3HaBaHUE M M3yu€HUE CBOMCTB
aMMMaKa; TPOBEJICHIE KAaYeCTBEHHBIX PeaKkifii Ha MOH aMMOHHUA U ocdar-
MOH H W3yYyeHHE TNPU3HAKOB MX MPOTEKAHMS, B3aUMOJICHCTBUE
KOHLUEHTPUPOBAHHOM  A30THOW  KHCIOTBI €  MeAbl0  (BO3MOXKHO
UCIOJb30BaHNE BUIECOMATEPHAJIOB); M3YUYE€HUE MOJENeH KPUCTANTMYECKUX
peméTok anMasa, TpaduTa, (QyUIepeHa; O3HAKOMIIEHHE C MPOIECCOM
afcopOIMu  PAacTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  yIJIEM |
YCTPOHCTBOM TIPOTHBOTA3a; TONy4YEeHHE, COOMpaHHe, pacro3HaBaHUE U
U3yueHHe CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJACHNE KaYeCTBEHHBIX peaKIHii
Ha KapOOHAT- W CHJIMKAT-WOHBI M W3YYEHHE TMPHU3HAKOB HX IPOTEKAHWS,
O3HAKOMJIEHHE C NPOAYKIHEH CHIMKATHON MPOMBIIUICHHOCTH; pELIeHHE
OKCHEPUMEHTAIBHBIX 3a/7ad 1o TeMe «BakHelme HEMeTalulbl U WX

COCOUHCHUA»

Meramiel 1 uX COCINMHCHUA

3.1

OO6mrast XapaKTEPUCTHKA XUMAYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux noJyioxkeHus B Ilepuoguueckoil cucreme XUMHUYECKUX dneMeHToB .M.
MenpeneeBa u cTpoeHusi atomMoB. CTpoeHHE MeTamioB. MeTraminyeckas
CBA3b U METANIMYECKas KPUCTAIIMYECKasl PelI€TKa. DIEKTPOXUMHUYECKUI

PSAI HAIPSKEHUN METAJUIOB

3.2

duznueckue M XUMHUYECKHME CBOHCTBAa METalIOB. O6IJ_II/IC CITIOCOOBI

noJyiydyeHusi MetajuioB. [loHsITHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI
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3alIUThI UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U

X IPUMCHCHUE B 6BITy " IPOMBIIIIJIICHHOCTHU

3.3

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

METAJUIOB U UX COEIUHEHUN

3.4

IIlenmoyHO3eMENbHBIE METAUIBI MarHuii U KaJiblMM: TOJIOKEHHUE B
Ilepuonuueckorn cucreme xumuueckux dnemeHtoB J[.M. MeHnnaeneena;
CTPOCHUE HUX aTOMOB; HaXOKJIECHUE B Npupoae. PU3NUECKUE U XUMUYECKHE
CBOMCTBAa MarHusi M Kajbllus. BaxkHelme cOeIWHEHUS KalbIHsA (OKCHII,

TUAPOKCHI, colin). JKECTKOCTH BOBI U CIIOCOOKI €€ yCTpaHEHUs

3.5

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

THAPOKCHUAa A IIOMUHUS

3.6

XKeneszo: nonoxxenue B [lepmoanueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
JI.1. Menneneesa; cTpoeHre aToMa; HaxoxAeHue B npupoze. dusnyeckue n
XMUMHYecKHe cBoicTBa xene3a. Okcupl, ruapokcuasl U conu skenesza(ll) u

xenes3a(lll), ux coctas, CBOMCTBA U MTOTyYCHUE

3.7

XUMUYECKUN SKCIIEPUMEHT: O3HaKOMJIEHHE C o00pa3llaMM METaUIOB U
CIUIaBOB, X (PU3NYECKUMHU CBOWCTBAMU; M3yUEHHUE PE3yNIbTaTOB KOPPO3HUH
METa/UIOB (BO3MOKHO HCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KalubllUsi W HATPUS C BOJOM (BO3MOXKHO
HCIIOJIb30BaHNE BUIEOMATEPUAIIOB); UCCIEA0BaHNE CBOWCTB KECTKON BOJIBI;
mporecca TOpPEeHUsl Kelle3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIOB); TPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIMi Ha
WOHBI (MarHusl, Kajbllus, aatoMuHMS, IuHKa, kene3a(ll) m sxemesa(Ill),
meau(Il); naOnrogenne M omucaHue MPOIECCOB OKpAIIMBAHUS ITAMEHU
WOHAMU  HATpHs, Kamusi W Kaublus (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB); HCCIIEJOBaHHE aM(OTEPHBIX CBOMCTB THUIPOKCHIA
QIIOMUHUS U TUJIPOKCUJA LIMHKA; PELICHUE IKCIEPUMEHTAIbHBIX 3a]a4 IO

TeMe «BakHenme MeTajuIbl U UX COEIUHEHUS

XuMHS ¥ OKpYXKalolas cpeaa
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4.1

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

" OTPABJICHHUAX

4.2

OCHOBBI  DKOJIOTMYECKOM  TI'PAMOTHOCTH. XHMMHUYECKOE  3arps3HEHUE
okpyxatomein cpeapl IIJIK. Ponb XUMUM B pEIICHHH 3KOJIOTHYECKUX
npobGsieM. [IpupoHbIE HCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOTHBIN Ta3,

He(Th), MPOAYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY M MPOMBIIIIICHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: HU3y4eHHEe O00pas3loB MaTepuanoB (CTEKIIO,

CIUIaBbl METAJUIOB, TIOJUMEPHBIE MaTEPHAJIbI)
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HHPOBEPSEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpeOoBaHUSA

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

1

[Ipencrapnenue:

11

0 TO3HABAEMOCTU SIBJICHUH MNPUPOABI, MOHUMAHHE OOBEKTHBHON
3HQUUMOCTH  OCHOB  XMMHUYECKOW HAyKM Kak  o0yactu
COBPEMEHHOT0 €CTeCTBO3HAHMSI, KOMIIOHEHTa OOIIe KyIbTyphl U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOIO

06H_ICCTBa; IIOHUMAHHUEC MECTa XUMHUH CPCAU APYIUX €CTCCTBCHHBIX

HayK

1.2

0 HAYYHBIX MCTOJAX IO3HAHUSA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX
U TCOPCTHUUCCKUX MCTOJAaX HCCIICAOBAHUA BCIICCTB M H3YUCHUA
XHUMHUYCCKUX peaKHHﬁ; YMCHHUE HUCIOJBb30BATH MOJACIN I

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

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

cpenHero o0mero oopa3oBaHus

Bnanenue cucteMol XMMHYECKHX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

2.1

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

p€akuuda, pCakKuunu COCAWHCHUSA, PCAKIMK Pa3IOXKCHUA, pCaKIIuU
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3aMeIleHNs, peaKIuu 0OMeHa, TEIIOBOM APEKT peakiuu, SK30- U
SHIOTEPMHUUECKUE PEaKINH, PacTBOP, MACCOBAst OIS XMMHUYECKOTO
SNIEMEHTa B COEAMHEHHMH, MAaccoBas OIS W  IPOLEHTHAs
KOHIICHTpalus BEUIECTBA B PACTBOpE, SAPO aToOMa, SJIEKTPOHHBIN
CIIOM aToMa, aToMHas OpOWTaldb, PaAWyC aToMa, BaJCHTHOCTb,
CTENeHb OKHCIICHHUS, XUMHYECKast CBSI3b, SIEKTPOOTPULATEIIBHOCTD,
[nojidpHasds MW HCHOJIpHAA KOBAJICHTHAsA CBA3b, HWOHHAsA CBA3b,
METaJUIMYECKasi CBA3b, KPHCTAUIMYECKass pemeéTka (aTomHas,
MOHHAs, METAJUIMYeCKasi, MOJIEKYJIIpHasi), MOH, KaTHOH, AaHMOH,
BIIEKTPOJIUT W HEIJIEKTPOJIMT, 3JIEKTPOIMTHYECKAasl JUCCOLMAINS,
pEaKIMy HWOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBHTEIILHBIE
pEaKIMu, OKHCIUTENb ¥  BOCCTAaHOBHUTENb, OKHCICHHE H
BOCCTAQHOBJICHHE,  IEKTPOJIM3,  XUMHYECKOE  pPaBHOBECHE,
oOpatumble M HEOOpaTUMbIE PEAKLUUH, CKOPOCTh XHMHUYECKOW

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

2.2

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

CcoCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUu XUMUU! ATOMHO-MOJICKYJISIpHAA TeOopus:, TCOpHUA

BHCKTPOHHTH‘IGCKOfl JUCCOIIMall1

Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

3.1

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

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CPEY

3.2

YMCHUC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMU JAPYTUX

y4eOHBIX MPEIMETOB

3.3

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

JUTEpaTypa, CI0BapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTUBHO OLCHUBATh I/IH(bOpMaL[I/IIO O BCUICCTBAX, HMX

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

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

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

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

7 YMeHnue kinaccupuuupoBarh:

7.1 XAMHUYECKHE DIIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUUYECKHE PeaKIun

8 YMeH#ue onpenensrs:

8.1 BAJCHTHOCTh M CTENEHb OKHUCIEHHUS XHUMHYECKHUX DJIEMEHTOB,

' 3apsia MOHA

8.0 BUJl XMMHYECKON CBSI3M U TUI KPUCTAIUIMYECKOH CTPYKTYpHI B

' COCIIMHEHUSIX

8.3 XapakTep cpeabl B BOAHBIX pacTBOpax BemIecTB (KUCIOT,

' OCHOBaHUI)

8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBaTh (pU3NYECKre U XUMHUECKUE CBOICTRA:
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NPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOA, rpadur, ammas,

9.1 KpeMHHH, a30T, (ochop, cepa, XJop, HATPUN, KaIHWi, MarHui,
KaJIBLIMM, aTFOMUHUM, JKEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX PAacTBOPOB (BOa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOIOPOJ, OKCHIBI M THIPOKCHJIBI
9.5 MetamioB [-1IA rpynn, amomunms, meau (I1), nuHka, sxenesa (I u
' II), oxcuast yriepona (II u IV), kxpemuus (IV), azora u docdopa
(IIT u V), cepwr (IV u VI), cepuucras, cepHas, a30TUCTas1, a30THas,
dochopHas, yrompHas, KpeMHHEBAsE KUCIOTA U MX COJIH)
NPOTHO3UPOBATh M XapaKTepU30BaTh CBOICTBAa BEIIECTB B
03 3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, IPUMCHECHHUE BEIICCTB B
' 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTEKAHHUS
XHUMUYECKHX MPEBPAICHUH B Pa3IMUHBIX YCIOBUIX
10 YMeHHe COCTaBISATh MOJEKYJISpHbIE H HOHHBIC YpaBHEHHS
pEaKIuii, B TOM YHCIIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi
103 WTIOCTPUPYIOMINX XUMHUYECKHE CBONCTBA W3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXKI1Y HUMH
11 VMeHue BEIYHUCIIATH (TIPOBOAUTD PACUETHI):
111 OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COEIMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIMHA M HaXOIUTh KOJMYECTBO
' BEIIECTBA, 00BEM M Maccy peareHTOB WM TPOJTYKTOB PEaKIINN
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOro TIO3HaHWs (HaOIIOACHUE,
121 U3MEpeHue, OKCIEPUMEHT, MOJICIMPOBAaHUE) TPH HU3YUCHHUH

BCIICCTB M XHUMHYCCKHUX }IBHGHI/Iﬁ; YMCHHC C(I)OpMyJ'II/IPOBaTL

poOJIeMy U MPEIIOKUTD MTYTH €€ pereHus
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12.2

0e3omacHoi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XHUMUYECKOU

MOCYAOH U JIabopaTOpHBIM 000pyAOBaHUEM

12.3

npaBuwiamMd  Oe3omacHOro  oOpamieHuss € BEIIeCTBaMH,
HCIIOJIb3YEMBIMHU B IOBCEIHEBHOM >KM3HU, MPAaBUJIAMU ITOBEJICHUS
B ILEISIX COEPEeKEHUs] 3JI0pPOBbS M OKPYXAIOWIEH MPUPOIHON
Cpelbl; MOHMMaHHe Bpeaa (OMacHOCTH) BO3ACUCTBUS Ha KUBbBIE
OpTaHW3MBbI OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS U

MIPEAOTBPAIIECHUS X BPEIHOTO BO3JICHCTBUS

13

Hanmuuune MMPAKTUYCCKUX HAaBBIKOB IIAaHUPOBAHUSA n

OCYHICCTBJICHHUSA CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

131

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

peakuui

13.2

HU3YUCHUC crmoco0oB pasaciICHUs cMmecelt

13.3

MMOJIYYCHHE KHCJIOpPOAda M H3YUCHUC CI'o CBOﬁCTB; MOJIy4YCHUC
BOOOpOJa U U3YUYCHUC €TO CBOﬁCTB; MOJIYYCHHE YTJICKHUCIIOrO Ira3a
U U3YYUYCHUC €TI0 CBOfICTB; MOJIYUCHHUEC aMMHaKa U HU3YUCHUC €TI0

CBOWCTB

13.4

IIPUTOTOBJIEHUE PAcCTBOPOB C OINPEACIEHHOM MaccOBOW JOJei

pacTBOPEHHOTO BEIIECTBA

13.5

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

KHCJIOT U HIeJI04ei

13.6

WCCIICZIOBAHUE U OINHUCAHUE CBOMCTB HEOPraHMYECKUX BEILECTB
pa3IMYHBIX  KJIACCOB; M3YYCHHWE B3aUMOJCHCTBUS KHCIOT C
MeTaJIaMHy, OKCHJIaMU METaJIIOB, PacTBOPUMBIMH "
HEPaCTBOPUMBIMHU OCHOBAHMSIMH, COJISIMU, MOTyICHUE
HEpPacTBOPUMBIX OCHOBaHUM; BBITECHEHHE OJHOTO MeTajula
JIpYT'MM W3 pacTBOpa COJIM; HCCeloBaHUE aM(pOTEpPHBIX CBOWCTB

TUAPOKCUIOB aITIOMUHUSA U TUHKA

13.7

PEIICHUC OJOKCICPUMCHTAJIBHBIX 3aJad II0 TEMaM: «OcHOBHEIC

KJIaCCbl HCOPraHUYCCKUX COe,Z[I/IHCHI/II‘/’I»; «9J’IeKTp0J’II/ITI/I‘{eCKaﬂ
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aucconuanusay;, «BakHeHIne HEMETalldbl W WX COCAUHCHUSY,

«Baxneine MeTaIbl U UX COCAUHCHUA»

13.8

XUMHYECKAE JKCIEPUMEHTBI, WLIIOCTPUPYIOIIUE  TPU3HAKU
NPOTEKAHHS PEaKIMii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIIHH
HA TPUCYTCTBYIONIME B BOJHBIX pAcTBOpax HOHBI: XJIOPHUJI-,
opomun-, woawa-, cyibdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-
AHUOHBI, TUAPOKCU-HOHBI, KATUOHBI AMMOHWSI, MATHUS, KAJIBIIUS,

TIOMUHMS, Kene3a (2+) u xkenesa (3+), menu (2-+), HUHKA

14

YmMmenue:

141

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

3aKOHOMEPHOCTHU

14.2

YCTaHaBIMBAaTh  CBSI3U  MEXAYy  pealbHO  HaOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSIMH M TPOIECCaMHU, MNPOUCXOMSIIUMHA B
Makpo- U MHUKPOMHpE, OOBSICHATh HPUYUHBI MHOT000pa3Ms

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

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 IIepBOHaYaIbHBIE XUMUYECKHUE TOHATHS
11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: cMecei
19 ATOMBI M MOJEKyJIbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XHMHUYECKHX
' 35eMeHTOB. [IpoCThIe U C10KHBIE BELIECTBA.
. Xumnueckass (opmyna. BajgeHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
' CreneHb OKHUCIIEHUS
3aKOH TIOCTOSTHCTBA cocTaBa BewlecTB. OTHocuTENbHasi aTOMHAas Macca.
14 OtHocuTenbHass MOJEKyJIspHas Macca. MaccoBasd J0i8 XUMHYECKOIO
JJIEMEHTA B COCIMHEHUH
L5 KomuyectBo BemectBa. Moiib. MossipHas mMacca. MoJisipHbIii 00bEM Ta30B.
' B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
16 ®u3nYecKue U XMMUYECKHE SIBJICHUs. XMMHUYECKasl peakus U €€ IpPU3HAKHU.
' 3aKOH COXpaHEHMsI MACChl BEIECTB. XMMUYECKUE YPaBHEHNUS
5 [Iepnoanueckuit 3axkoH U Ilepuonnueckas cucreMa XMMHUYECKUX JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. llepuoguyeckas cucteMa XMMHYECKHUX JJIEMEHTOB
2.1 JA.1. Menneneesa. Ileproasl u rpynnsl. QU3NYECKU CMBICI MOPSIIKOBOIO
HOMEPA, HOMEPOB MEPUOA U TPYIIIILI HJIEMEHTA
Crpoenue aromoB. CoctaB aroMHbIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHue
2.2 JJIEKTPOHHBIX 000J0YeK aTOMOB NepBbIX 20 XUMHYECKUX 3JIEMEHTOB
ITepuoanueckoit cucremsl .. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHYECKHX JJIEMEHTOB INEPBBIX
TPEX MIEPHOJIOB, KaJIns, KaJIBLIS (pagunyca aTOMOB,
2.3 AIIEKTPOOTPHULIATEIBHOCTH, METANINYECKUX U HEMETAJUINYECKUX CBOMCTB) U
UX COCQUHEHUH B COOTBETCTBHM C TOJIO)KEHHEM  JJEMEHTOB B
[Iepuoanueckoii cuCTEME U CTPOCHUEM UX ATOMOB
3 CrpoeHue BeniecTBa
3.1 Xumuyeckass cBa3b. KoBajeHTHass (mossipHas M HEMOJSIpHAasi) CBSI3b.
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3H€KTpOOTpI/ILIaTeJIBHOCTb XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Merannndueckas CBI3b

3.2

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

XAMHUYECKON CBA3U

Baxuneimmue NpeaACTaBUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramner n ux

COCAMHCHUS. Mertannsl ¥ UX COCOAUHCHUA

4.1

Knaccudpukanus 1 HOMEHKJIATYpa HEOPTaHWYCCKUX COCTUHEHHI: OKCHUIOB
(comeobpasyroriue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yromie; OCHOBaHUK (IIETOYM M HEPAaCTBOPHMBIC OCHOBAHMS);
KUCJIOT (KUCIOPOJCOJCpKAIIME H OCCKUCIOPOJIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

duszndeckue M XHUMHYECKHE CBOMCTBa MNPOCTBIX BCHICCTB-HEMCTAJIJIOB!

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

4.3

dusznyeckrue U XUMHYCCKHE CBOMCTBA IMPOCThIX BCHICCTB-MCTAJIJIOB: JIUTUA,
HaTpH:, Kajus, Mar”Hus n KaJIbIIMs, AJIFOMHHUA, KEJIC3a.

DNEKTPOXUMHUYECKHUH Pl HAIPSHKEHUH METalJIOB

4.4

dusnueckue n XHUMHNYCCKUC CBOMCTBA BOAOPOIHBIX COE€IUHEHUI

HEMETAaJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AaMMHAKA

4.5

Ou3nyecKkue U XUMUYECKHE CBOMCTBA OKCHIOB HemeTauioB: cepsl (IV, VI),
azora(ll, 1V, V), dochopa(Ill, V), yraepoma(Ill, IV), xpemuus(IV).

HOJ'IyLIeHI/IC OKCHJ0B HEMCTAJJIOB

4.6

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

xenesa(ll, IT). TTonydyeHne okCUI0B METAIIIOB

4.7

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

¥ aM(OTEPHBIX THJIPOKCUIOB

4.8

O6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOTHOM,
CEpOBOZIOPOAHOM, CEPHUCTOM, CEPHOM, a30THOM, PochopHON, KPEeMHUEBOH,
yrosibHON. OcoOble XMMHUYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOW CEPHOU H

a30THOM KUCIIOT. [lonyyeHue Kucior

4.9

OO6ue xumMHuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

4.10

[Tony4yenne, coOupaHue, pacrio3HaBaHWE BOJIOPOJA, KHCIOPOAA, aMMHAaKa,
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YTIIEKHCIIOTO Ta3a B 1JabopaTopuu

411

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

OO61mue criocoObl MOTYyYeHUS METAJIOB

412

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

Xumudgeckue p€akuuu

5.1

Knaccudukanus XuMUYeCKUX pEaKIii M0 pa3IMYHbIM MPU3HAKAM: 110 YHUCITY
U COCTaBYy YYaCTBYIOLIUX B pEaKLUH BEILECTB, M0 TEIIOBOMY 3(p(deKTy, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMECHTOB

5.2

TernoBoil APPEeKT XMMUYECKOH pEeaKIud, TEPMOXUMHUYECKUE YpPaBHEHHS.

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

5.3

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

OanaHC OKUCIUTEIbHOBOCCTAHOBUTENIBHOM PEAKIIUU

5.4

Teopus AJICKTPOJIUTUYECKOMN JIUCCOLIUALINH. Kartnonsl, AHUOHEL.
DNEKTPONIUTBl W HEINCKTPoJuThl. CHIbHBIE H  ClIa0ble 3JEKTPOJIMUTHI.

CreneHp QUCCOUAAN

5.5

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

IIOJIHBIE Y COKPAIllEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XUMHS U OKpY’KaroIlas cpena

6.1

BemecrBa n martepuanbl B ITOBCEJHEBHOM JKM3HU YeEJIOBEKa. be3omnacHoe
UCIOJIb30BaHUE BEIECTB U XMMHUYECKUX peakiuii B jabopatopuu U OBITY.

HepBaﬂ MmoMoump MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpyXarouie cpenbl (KUCIOTHBIE O,
3arps3HEHUE MOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBPAICHUs
[TpenenbHast nomyctumasi konueHtpauus Bemiects (IIJK). Ponp xumun B
PELICHUH HKOJOTMUYECKUX NpolieM. YCWIeHHe MapHUKOBOro sddexTa,

pa3pyiieHrue 030HOBOTO CIIOSI

6.3

[Ipumenenue cepsl, azoTa, hocdopa, yriepoaa, KpeMHHUS U UX COSAUHEHHUN B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH M CEIhCKOM XO3stiicTBe. [IpumeHeHne
METaJUIOB M CIIJIAaBOB (CTallb, YYT'yH, AIOPANTIOMHMHHUH, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH WX coenuHeHud. [loHATHE O KOppO3UHM METaJIOB,

OCHOBHBIE CIIOCOOBI 3alllUThI UX OT KOPPO3HNU

6.4

[IpupoaHble MCTOYHHUKH YTIIEBOAOPOAOB (Yroiib, MPUPOIHBINA ra3, HedTH),
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IPOAYKTHI UX TIepepaboTKu (O€H3UH), MX POJIb B OBITY U MPOMBIIIIJICHHOCTH

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

yriaepojna (MeTaH, 3TaH, STWIEH, AUETWICH, A3TAHOJ, TJIMLEPUH, YKCYCHas

0 kucnoTa). [loHATHE O OMOJOTMYECKH BaXKHBIX BEIECTBAX: JKUpaX, OeiKax,
YIJIEBOJIaX — M UX POJIH B )KM3HHU YEIIOBEKA
7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKHM YPaBHCHUSIM
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 8 xknacc/I"abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A.,
Axk1monepHoe o0uiecTBo , U3nparensctBo «lIpocBenienuey;

Xumus 9 knace: yueonuk O.C.I'abpuensH. Octpoymos U I', Cnaakos C.A-3-¢
u3., epepad.-M.: Ilpoceenienue

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

T'abpuenan, O. C. Craokosa Xumus. 8 Kiacc: y4eOHUK IS
obmeoopazoBarenbHbIX yupexkaenuit O. C. ["abpuensn. -M.: IIpocBenienue
2024.

Tabpuenan, O. C. Craokosa Xumus. 9 Kiacc: yueOHUK IS
obmeo6pazoBarenbHbIX yupexaenuit O. C. ['abpuensn. -M.: IIpocBemienue
2024.

CbopHuk MaTepuasoB Mo peanu3anuu (heaepaibHOr0 KOMIIOHEHTA
rocyJapCTBEHHOTO CTaHIapTa 00IIero oopa3oBaHus B
00111e00pa3oBaTeNbHBIX YUpekIeHUsIX Bonrorpaackoi obnactu -Bonrorpan:
Vuurens, 2006.

T'abpuensn, O. C.Cnaokosa Xumusi. 8 Kjiacc: KOHTPOJIbHBIE U TIPOBEPOYHBIE
pa6otel O. C. 'abupwuenss u ap. - M.: [IpocBemenune 2024,

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

http://www.chemnet.ru

INazeta «Xumus» U caut s yuurens «f uay Ha ypok

xumun» http://him.1september.ru.

Enunas xomrekuust [{OP: Ilpeamernas kosumexuus « Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
DOnexkTpoHHas OMOIMOTeKa yueOHbIX MaTepUasoB 10 XUMHUHU Ha

noptaine Chemnet.
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