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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takxke Ha ocHOBE (enepainbHON paboueit
MporpaMMbl BOCIIUTAHUS M C Y4ETOM KOHIEIMIUMU MPENojaBaHus y4yeOHOro
npeaMmera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepaunu.

[Iporpamma mo xumum MaéT MpEACTABICHHE O LEJAX, OOIIel CcTpaTeruu
oOy4eHUsi, BOCIHUTAHUS W PA3BUTUS OOYUYAIOIIUXCS CPEACTBAMU Y4EOHOTO
npelMeTa,  yCTaHABIMBAeT  00fA3aTENIbHOE  MPEAMETHOE  COJEp)KaHue,
npelycMaTpUBaeT pacipe/ielieHne ero Mo Kjiaccam M CTPYKTYpUPOBAaHHE I10
pazznenaM M TeMaM MPOTpaMMbl MO XUMHUH, OMNPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUSI XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4yeOHOTO Mpolecca, BO3PACTHBIX
0COOEHHOCTEH OO0yYaroluXcs, ONpeaesieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, a Takke TpeOOBaHU
K pe3yjibTaTaM OOy4YeHHUss XMMHUHM Ha YpOBHE IeJiell u3ydeHHUs MNpeameTa u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENBHOCTH OOYYaroIIerocs: o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (DOPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, €ero MpeJCTaBICHU 0 MaTepHAIbHOM €MHCTBE MHPA, BAXKHYIO
pOJIb UrparoT GOPMHUPYEMBIE XMUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII0OATbHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBON M SKOJIOTUUYECKON O€301acHOCTH, MPOOIIEM 3/IPaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH I CaMOpa3BUTUA U
dbopMupoBaHUS KyJIBTYphl JUYHOCTH, €€ oOmed u  (QYHKIIMOHAIBHON
IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXcs, HABBIKOB HMX CaMOCTOSITCNIbBHOW y4eOHOW JesSTEITHHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MOBCE/IHEBHO )KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEeIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi/la HA €AWHCTBO TMPUPOABI W  YEIIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEJIOBEKYy, BHOCUT CBOM BKJIajJ B
HKOJIOTMYECKOe 00pa3oBaHue O0YHAIOMIMXCS.

JlaHHbIe HarpaBiieHUs] B 00y4eHUU XUMUKU O0ECTIeUUBAIOTCS CHeIU(UKON
CoJiepKaHMsl  yuyeOHOTO TIpeAMeTa, KOTOPBIM SBJSETCS  IEIaroru4ecku
aJanTHPOBAaHHBIM OTpaK€HWEM 0a30BOM HAYKW XUMUHM Ha ONpPEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMsI OPUEHTHUPOBAH
Ha OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITUH XUMUH,
OCHOB HEOPTaHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIBHBIX 3HAUUMBIX TMOHSITUN
OpraHUYeCKOM XUMHHU.

Crpykrypa conepkaHusi MporpamMMBbl 10 XUMUU chOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 nojaxojAa K €€ uzyuenuto. CoaepkaHue CKIaJbIBACTCS U3 CUCTEMBbI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
xuMudecko peakiuu. OO0e STH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
OPUHUMUITY TOCJIENO0BATEIIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHUECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3axkona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMPEACTaBICHUI 00 JIEKTPOTUTUYECKON [MCCOLMALMMA BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHSAA (PYHKIMHM OOBSCHEHUA U
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUUYECKOTO
MIPUMEHEHUS U TOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TIO XUMHU CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEJICTABIEHAS] O XHMHUYECKOM COCTABISAIOIICH HAayYHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN NPUPOIbl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUs B Hayke. M3yueHrne XUMUU NPOUCXOAUT C MPUBJICYEHUEM
3HAHUW M3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKarolmuil MUpm»,
«buonorus. 5—7 knacce» u «duznka. 7 Kiacey.



[Ipu wu3yyeHUM XUMHUU MPOUCXOAUT (POpMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak  OOJacTd  COBPEMEHHOTO  €CTECTBO3HAHMS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEKa W KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KYJIBTYphl. 3ajlaua y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHMUYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIIEHMH MHUPOBO33PEHUYECKOTO
XapakTepa, fA3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB MU XUMHYECKHUX peakiui, B (POPMHPOBAHHU U PaA3BUTUU
MO3HABATEILHBIX YMEHUN W HMX NPUMEHEHUU B Y4eOHO-TO3HABATEIbHOU H
y4eOHO-UCCIEIOBATENbCKON JIeSITEIbHOCTH, OCBOCHUU TMPaBUIl 0OE30MaCHOTO
oOpalleHust ¢ BEIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy u3ydeHnn XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BaKHOE 3HAUYCHHUE PUOOpETN TaKKe IIeJIH, KaK:

— (opMUpOBaHHUE WHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NIPUHSATHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HAmNpaBJICHHOCTh OOYYEeHHMS Ha CHCTEMAaTHYECKOE MpHUOOIIEHNE
oOy4Jaromuxcs K CaMOCTOSITENIbHON MO3HABATENbHON NESITebHOCTH, HAYYHBIM
METOJIaM TMMO3HaHUs, GOPMHUPYIOUTUM MOTHUBALIUIO M Pa3BUTHE CIIOCOOHOCTEHN K
XUMUU;

—  obecriedyeHne  YCJIOBHIA, CIOCOOCTBYIOIIMX  TPHOOPETEHHIO
OoOy4JaroIMMHCS  OMbITa  Pa3HOOOpa3HOW  NIEATENbHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MMEIOIINX
YHUBEPCAJIbHOE 3HAUCHUE ISl PA3JIMNYHBIX BUAOB JESATEIbHOCTH;

— (¢opmupoBaHue o0OmEeH (PYHKIIMOHATLHOW W €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBICHATh U OIICHUBATh SIBICHUS
OKPY’KaIOLIEr0 MUpPA, UCIOJb3Yys 3HAHUS U ONBIT, MOJYYEHHbIE NMPU U3YYEHUU
XUMHH, TPUMEHATh MX TPU PEIICHUU MPOOJIEeM B TOBCEAHEBHON XU3HH U
TPYZOBOU JEATEIbHOCTH;

— (dopmupoBaHue y OOy4YalOIIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUS TEHHOCTH XWMHUYECKHX 3HAHWN /i1 BBIPAOOTKH SKOJOTUYECKU
[1eJIeCO00Pa3HOT0 TIOBEACHHS B OBITY W TPYJAOBOM JESITEIBHOCTH B IEIAX
COXpaHEHHMs CBOETO 37J0POBbsl U OKPYKAIOIEel MPUPOTHOU CPEJIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIECUETIOBEUYECCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tpoduiass ¥  HAMPaBICHHOCTH
JaJbHEUIIEro 00y4eHHUs.



OOmiee 4yMcaO 4YacoB, OTBEAEHHBIX ISl M3YYEHHUS XMMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Henenmo), B 9 kiracce — 68 yacoB (2 yaca B HECIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Posib XuMuM B KU3HU YETOBEKA. XUMUS B CUCTEME HaAYK.
Tena u BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 METOax MO3HAHUA B XUMHUU. YHCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3IeMEHThl. CHUMBOJIB XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIoOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHasg Macca.
OtHOcuTENbHAS MOJICKYJIsIpHAsi Macca. MaccoBasi J10J1s1 XUMUYECKOTO 3JIEMEHTa
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopmynaM XUMHUUECKUX COCTUHEHUH.

@u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
NPU3HAKK. 3aKOH COXPAaHEHHUS MacChl BELIECTB. XHWMHYECKHE YpPaBHEHUSI.
Knaccuduxanus XuMu4eckux peakiuil (CoeIMHeHu s, pa3IoKeHUs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBuiaMu paboThl B TabopaTopun
u mpuéMamu oOpalieHus ¢ J1abopaTOpHBIM OO0OPYJOBAaHHEM, H3YUCHHE U
omucanne (HU3UYECKUX CBOWUCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBlieHue BOCKA, TAsTHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJIEHCAIUsl BOJbI) U XMUMHUYECKUX (FOPEHHUE CBEYU,
MPOKAJMBAHUE MEIHOW TMPOBOJOKH, B3aUMOAECHCTBHE MeJa C KHUCIOTOMN)
ABJICHUHN, HAOMIOJEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMOECHCTBUE
xene3a ¢ pactBopoM conu meau (I1), uzyuenne cnocoO0B pa3/iesieHHs] CMECEi: ¢
MOMOIIBI0 ~ MarHuTa,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMartorpadus, MNPOBEICHHE OYMCTKU IIOBAPEHHOW COJM, HAOMIOJECHUE W
ONMCAaHUE PE3YyIbTAaTOB MNPOBEACHUS OMNbITA, WILIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3/IaHNe MOJIeNIeld MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeilme npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BellecTBo. HaxoxkaeHue kuciiopojia B mpupone, (puznueckue u XUMHUECKUE
cBoicTtBa (peakuuu ropenus). Oxcuabl. Ilpumenenue kucinopoma. CrocoOsl
MOJIyYEHHUs KHUCIOpoJa B J1abopaTopuud U MpOMbIIUIeHHOCTH. Kpyrosopor
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
DK30- M SHIAOTEPMHUYECKHE PEAKUMUU. TONIMBO: Yrojlb U METaH. 3arpsA3HCHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npupojse, (¢GU3NYECKHe W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBoiCcTBa BOJbl. Boga kak pacTBOpuTesb. PacTBOpBL.
HacellieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BeIlIECTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpOB B MpUpOJE W B KU3HU 4YesnoBeka. KpyroBopor
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA NPUPOTHBIX
BOJL.

Knaccuduxkanus neoprannyeckux coenunennit. Oxcupl. Knaccudukanus
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIe) U
HecosieoOpasyromue. HomeHknarypa okxcuaoB. Pu3nueckre U XUMUYECKUE
cBorcTBa OKCUI0B. [loyuenue okcumos.

OcHoBanusi. Knaccudukaiusi OCHOBaHHWI: HIENOYM M HEPACTBOPUMBbIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue
U XMMUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneil. @Pu3M4YecKue M XHMHYECKHE CBOWCTBA
conent. [lonydenue comnen.

['eHeTnueckas CBsI3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPENCICHHE COJAEPXKAaHUA KHUCIOpoJa B  BO3AYyXE,
MojlyyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpOA,
HAOJFOZICHWE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUSI M TIpEeKpalleHus TopeHusi (Tokapa), O3HAKOMIIEHHUE C
oOpa3llaMyd OKCHJOB M OIKMCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHHUeE,
pacrio3HaBaHWE M HW3y4Y€HHE CBOWCTB BOJIOpoJia (TOpeHHUE), B3aUMOJICHCTBHE



Bojiopoja ¢ okcugoM meau (I1) (Bo3mM0oKHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOMroieHue O00pa3loB BELIECTB KOJIMYECTBOM | MONb, HCCIEIOBaHUE
OCOOEHHOCTEW pAacCTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU JOJEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJBI C METa/NIaMH (HATpUEM U KaJbIUEM)
(BO3MOXKHO HCIOJIb30BaHUE BUAEOMATEpPUAJIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpackd WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YeHUE
B3aumozeincTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KHCIOT C
METaJJIaMU, PEAKLNI HeNTpaau3aluu, MoJIy4eHue HEPAaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajla JpyrMM M3 pacTBopa COJIM, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ay Mo TeMe «BakHeime KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

IHepuoagnuecknit 3axkoH u Ilepuogmueckasi cucremMa XHUMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHne aTtoMoB. XUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[lepBble MOMBITKH KiacCU(PUKAIIUA XUMHUUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIaxX CXOOHBIX AJIEMEHTOB (IIEJIOYHBIE U NIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe
OKCHUJIbI U TUAPOKCHU/IBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # JIMHHONEpHOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHToB J[. M. Menneneena.
ITepuoner u rpynnel. Du3MyUeCKUd CMBICI TOPSIKOBOTO HOMEpPA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. M30Tomnbl. DIEKTPOHBI.
CtpoeHne AIeKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XMMHYECKUX DJIEMEHTOB
IlTepuonnueckon cuctemsl Jl. 1. Menaeneesa. XapakTepuCcTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue Ilepumonnueckoro 3akoHa u llepuonnueckoil cUCTEMBI
XUMHYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAayku U npaktuku. . 1. Mennenees —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBSI3b.

Crenenp okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMH.
[Ipoueccrl OKMCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PAacCTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
(ropenue, peakinu pa3ioKeHUs, COSTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCS 4YE€pe3 HCIOJb30BaHUE KakK OOIIHUX €CTeCTBEHHO-HAYYHBIX
NOHATHI, TaK W TOHSITUM, SBISIOIIUXCA CUCTEMHBIMU UISI OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TMIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHsi, 3aKOH, aHaliW3, CHUHTE3, KilaccuPukKalusi, TNEePUOJUYHOCTD,
HaOJII0/IeHNe, SKCIIEPUMEHT, MOJISTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIbl, PAJAMOAKTUBHOCTH, MOJIEKYJA, DSJICKTPUUECKUNU 3apsifi, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBa, Ta3, (PuU3MUecKue BEIUYHUHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMOC, TIIaHEeThI, 3BE3/1b1, CoHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIHI,
MI0JIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[Tepunonnueckuit 3axkoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
. . MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kalus, KaJIbLHUs U UX
COCIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHnue BemecTBa: BUAbI XUMUYECKON CBSI3U. THUIBI KPUCTANIMUECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©“  HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XHWMHYECKME CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHNM, TEHETUYECKAs! CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudpukanusa XUMUYECKHX peakuid MO pa3IMYHbIM MOpHU3HaKaMm (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, TIO0 YYACTHIO Karajiu3aTtopa). ODK30- M SHIOTEPMHUYECKHE
peaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
rereporeHHbix peakuuax. llonstue o karanuze. IloHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW PEAKIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C UCIOJb30BAHUEM METOJIa
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BAEKTPOJMTUYECKON  JAUCCOLMAIMH. ONIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble AJIEKTPOJIHUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUd HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHWUW U COJICH B CBETE MPEICTABICHUN 00 AJICKTPOIMTHYCCKON
nucconanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [ToHsATHE O TUAPOIN3E COTEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuud  OT  BO3JEWUCTBHS  pa3aU4HbIX  (AKTOPOB,  HCCIIEJOBAaHUE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECCa TUCCOLUUALMMU KHUCIOT,
miesoyel u cojei (BO3MOKHO HCIOJb30BaHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTrO OOMEHa
(oO6pa3oBanue ocanaka, BBIJEICHUE Ta3a, O0Opa3OoBaHME BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pa3yoKEHUs, COEAUHEHNA ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKIUMNA HA HOHBI,
pELICHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThka ramoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe XJopa
(B3aumozeiicTBUE C MeTalylaMH, HEMeTaljlaMu, IIejo4amu). XJIOpPOBOIOPOI.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, nmpuMmeHeHue. Jlelctrue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHE B MIPUPOJIE.



O6mast  xapakrepuctuka d31eMeHToB  VIA-rpynmbel.  OcobGeHHoOcTH
CTPOEHUSI aTOMOB, XapaKTepHbIe CTENEHU OKucieHud. CTpoeHne u Gpunyeckue
CBOICTBA TPOCTBIX BEHIECTB — KHCIOpoAa M Cepbl. AJIOTPOIHBIE
MOAU(PUKALMY KUCIOPOJa U cepbl. XUMUYECKUe cBoMcTBa cepbl. CepoBoa0pO,
cTpoeHue, (¢u3MUecKkue MW XUMHYeckue cBoiicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUIoB. CepHas KucioTa, (U3MYecKue u
XUMUYECKHE CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckrue). XUMUYECKUE PEaKIINH, JeKalllkie B OCHOBE MPOMBIIIIEHHOTO
cnocoba mnoxy4yeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEpHOM KHCIIOThI, KaueCTBEHHAsI peakuusi Ha cyinbdaT-uoH. HaxoxeHue cepsl
U €€ COeIMHEHUN B npupoac. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpenbl
COEIMHEHUSIMH Cepbl (KMCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPETOTBPAIICHUS.

OO61mast xapakTepucTuka 3meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUA. A30T, pPacCHpOCTpaHEHHE B
npupoje, hpu3nueckrue U XuMuieckue cBorctra. KpyroBopor a3ora B npupoe.
AmMuak, ero Gpu3MYecKue U XUMHUYECKHUE CBOMCTBA, TIOJyYeHUE U PUMEHEHHE.
Conmu amMMoHUS, WX (GU3MUYECKHE W XUMUYECKHE CBOMCTBAa, MPUMEHEHUE.
KauecTBeHHast peakiysi Ha UOHBI aMMOHUS. A30THas KHCIJIOTa, €€ MOJIy4YeHHue,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOLIME KakK TMpeACcTaBUTENs Kiacca
KucinoT u crneuuduueckue). Vcmonap3oBaHne HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MHUHEPAJBbHBIX YAOOpeHUH. XUMHUECKOE 3arpsi3HEHHE OKPY’KaroIen
Cpeabl COEAMHEHUAMU a30Ta (KUCIOTHBIE T0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BojoéMoB). Docdop, amnorponHbie Mogudukanun docdopa, Guznueckue u
xumudeckue cBoiictBa. Oxcup Qochopa (V) u  dochopnas xucnora,
dbu3uUecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmnonb3oBanue ¢pocharoB B
KayecTBE MUHEPAJIbHBIX y100pEHUII.

O6mast  xapaktepuctuka d1eMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, alIOTPOIHbIE
Monu(pUKalMK, PacIpOCTpaHEHUE B MpHUpojae, (U3MUEecCKHe U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoaa B mpupozae. OKCuabl yriiepona,
ux (u3nuecKkue W XUMHUYECKHE CBOWCTBA, ACHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHe MPOOIEMbl, CBSI3aHHBIE C OKCHIOM
yrieponaa (IV), rumoreza 1o0aJIbHOTO MOTEIUICHUS KIUMaTa, MapHUKOBBIN
spdekr. YrompHas Kuciaora U e€ coid, UX (U3NYECKHEe M XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIILCKOM XO3SMCTBE.



[lepBoHauanbHblE TMOHATHS OO0 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIHMIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOAYKTHI UX MEpepabOTKH (OEH3UH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTHYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oenkax, yriaeBoJax — M WX POJIM B )KM3HU 4eJIOBeKa. MaTepHalbHOE SIUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUMHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHne. CoennHEHHsT KpeMHHS B mpupozae. OOmue mnpencraBieHus o0
okcuze kpemuus (IV) u kpemaueBoi kucinore. CHIIMKAThl, UX UCIIOJIb30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIIe CTPOUTEIbHBIC MAaTEPHUAJIbI: KEPAMUKA,
CTEKJIO, IIEMEHT, O€TOH, kKene300eToH. [Ipobiembl 0€30MacHOTO UCTIOIB30BAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM JKH3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHCJIOTHI, IPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHUE
NPHU3HAKOB WX MPOTECKAHUs, OMBITHI, OTpaXkaronue (pU3NIecKue U XUMHUCCKHE
CBOICTBA TaJlOTEHOB © WX COEOUHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHAOB (TajJOreHUIOB),
O3HaKOMJIeHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATepUasoB), HAOIIOJEHUE Tpoliecca OOYrIMBaHMUS
caxapa TMOJ JEWCTBHUEM KOHIICHTPUPOBAHHON CEpPHOW KHUCIOTHI, H3y4eHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COeMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUATIOB), oOOpa3laMu
a30THBIX U (PocPOpHBIX YIOOpEeHHH, MOTydeHHEe, COONpaHne, pPaclio3HaABAaHUE U
M3y4eHHE CBOICTB aMMMaka, MPOBEJCHUE KAUeCTBEHHBIX pEaKIHWii Ha HOH
aMmMoHMST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJCIECH KPUCTALTUYECKUX
pemérok anmasa, Trpadura, ¢dymuepeHa, O3HAKOMIICHHE C TIPOIECCOM
aZcopOIMM pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIIEM M YCTPOWCTBOM
MPOTHBOTa3a, TOJyYeHHue, COOMpaHHWe, pacro3HaBaHWE W W3YYCHUE CBOWCTB
VIIEKHUCIOTO Tas3a, MPOBEACHUE KAa4eCTBEHHBIX pEaKIui Ha KapOoHAT W
CWIMKAT-UOHBI M W3Yy4YCHHE MPU3HAKOB WX TPOTEKAHWS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE JKCIEePUMEHTATBHBIX
3a7a4 1o teMe «BaxHelmmne HeMeTaibl U UX COCAUHECHUS .



MeTanjabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NMOJIOKEHUA B [leproanyueckoi CucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHus atomoB. CTpoeHue MeTauioB. MeTtamundeckas
CBSI3b U METAJUIMYECKAs] KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN DSl
HalnpspDKEHU MeTaiuioB. PuU3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONydeHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTadb, YYTYyH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTamibl: nonokeHue B Ilepuoguueckoid — cucTeMe
xuMuueckux 3eMeHToB . 1. MeHneneeBa, CTpoOe€HHUE UX aTOMOB, HAXOXKJICHUE
B mpupojse. dusznueckue U XUMHYECKHE CBOMCTBA (HA MpUMEpPE HATpUsl U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IeToYHbIX
METaJIJIOB U X COSTMHCHUM.

[llemouHO3eMEIbHBIC METAIbl MarHuii M KalblMH: IOJ0XXKCHHE B
[lepuonuueckoin cucreme xumuueckux osnemeHTtoB J[. M. Menneneena,
CTPOEHHE MX aTOMOB, HaxOXJeHHE B mpupoje. Ouznueckue U XUMHUUECKUE
CBOWMCTBA MarHusg W Kalbliud. BakHeiiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHuA: TookeHue B Ilepronnyueckoil cuUCTeME XUMHYECKHX
snementoB JI. M. MeHnneneeBa, CTpOCHME aroma, HAXOXICHUE B MPHUPOIE.
dusznyeckie M XUMHUUYECKHE CBOMCTBAa amtoMHHHS. AMGOTEpHBIE CBOWMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnueckue u
XUMHUYECKHE CBOMCTBa jxene3a. Okcuiabl, TUAPOKCUIBI M conu xeneza (II) u
xenesza (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ o0paslaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH]IA
KaJbIlMs M HATpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3BMOKHO HCIOJIb30BaHWE BHJECOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHs, ATFOMUHMS, [IMHKA, KEJe3a
(II) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE TMPOLECCOB
OKpalllUBaHMS TUIAMEHM WOHAMU HATpus, Kaausg U Kajablus (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPHATIOB), HCCIIeoBaHUEe aM(pOTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxkHeWuIe MEeTaJUIbl U UX COSTMHEHUSD).

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momolps npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIolel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpanusi BemiectB, pAanee — [IJIK). Ponp xumum B perieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4yeHure o0pa3oB MaTepHANIOB (CTEKIIO, CIIJIaBbl METAJIJIOB, TOJUMEPHbBIE
MaTepHaIbl).

Mescnpeomemmunie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MpPU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTIEJIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO61ure ecTecCTBEeHHO-HAYYHbIE TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKalusi, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePHUAIIHI.

®usnka: Marepusi, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  PAaCTBOPUMOCTb,
KPUCTAININYECKasd penI€TKa, CIUIaBbl, (QU3UYECKUE BEIUYMHBI, EIUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPATIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
TMIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOEHHUS MPOrPaMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAJULIMOHHBIMU
POCCUNUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
IPUHSATHIMU B OOIIECTBE MpaBUJIaMH M HOPMaMU MOBEJCHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YaroNIUXCs
PYKOBOJICTBOBAThCSI CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUA W
paclIMpeHue OMbITa JCSITEILHOCTA Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO  OTHONICHUS K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMalMe O TepeloBbIX JOCTIKEHHUSX M OTKPBITUAX MHPOBOM U
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHWH B  KOJJIEKTHUBE, KOMMYHHUKAaTHBHOM  KOMIETEHTHOCTH B
OOIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIIE0BATEILCKOM, TBOPUYECKOW M JPYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPU BBIMIOJTHEHUU YY€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHUH XUMHYECKUX
DKCIIEPUMEHTOB,  CO3JaHUU  Y4YEOHBIX  TPOEKTOB,  CTpEeMJICHUS K
B3aMMOITIOHHUMAHUI0O ¥  B3aWMMOIOMOINM B  TIpPoOIllecCe ATOM  y4eOHOM
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIEHUE M IOCTYIKH CBOMX
TOBapUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEeakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JJIsl TOHUMAaHWMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUSI MPUPOJbI, B3aUMOCBS3SIX YEIOBEKA C
MNPUPOTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEbHBIE MOTHUBBI, HANIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUMU
M0 XUMHHM, HEOOXOJUMBbIC sl OOBSCHEHHsS HaOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MHPOPMALMOHHON M YUTATEIbCKOM KYyJIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4eOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JIO0003HATEIbHOCTb, TOTOBHOCTh U
CHOCOOHOCTh K  caM0oOOpa3oBaHHIO, TPOEKTHOW U  HCCIE0BaTENIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBlI€HHOCTH U YPOBHS 00y4YeHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUNA U
HETMIPUSATHE BPEJIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COOJIIOJICHHS TpaBWJl  OE30MacHOCTH  MpHU
oOpalleHu ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaibHOU JKH3HU,

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHUYECKOMY H3YUYEHHIO MpOQeccuil U Tpyaa paziIuuHOTO
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAeKTOpPUU MPOAOKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH LEIECO00pa3HOE OTHOLIEHHWE K IMPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOIECHUS
mpaBwI OE30MacHOTO TOBEICHUS TpPH padoTe C BEMIeCTBAMH, a TaKXKe B
CUTYaLMIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusT 3a/a4, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIICHUS yPOBHS JKOJIOTHYECKOW KYJIbTYPBhI, OCO3HAHUS TJI00aJbHOTO
XapakTepa SKOJOTUYECKUX MPOoOJeM W MyTed MX peHieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOI0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B M03HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeranpeaMeTHBIX pPE3yJIbTATOB BBIICIAIOT 3HAUYUMbBIC TSI
dbopMupoBaHusT MHUPOBO33PEHUS OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIMI, TUMoTe3a, (akT, CUCTEeMa, IPOIIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUM M3 OTUX NpeaAMEeTOB  (PopMUpPOBATH
MpeACTaBICHUE O IIEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbIC
yueOHble JelcTBUSl (IMO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble o0ecrneunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO U OCYIIECTBIICHUIO YUYEOHOU JeATETLHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHBIC
IPU3HAKH, YCTAHABINBATh B3AaUMOCBS3b C IPYTUMH MOHATHIMU ), UCTIOJIB30BaTh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU
U3YUYEHUs, CTPOUTH JIOTUYECKHUE PACCYyk ACHUS (MHIYKTUBHBIEC, NETyKTUBHBIE,
10 aHAJIOTUN), AEJAaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBhIBaTh IMIUPOKO TPUMEHSEMbIE B XUMHUHU MOJICTIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3aga4, C y4€TOM OTUX  MOJEIBHBIX MPEACTAaBICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH M3Y4aeMbIX OOBEKTOB —
XUMHYECKUX  BEMIECTB M  XUMHYECKUX pEaKIui, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3Yy4aeMbIX IIPOIIECCax U SIBICHUSX.

ba3oBble ncciaenoBaTe/ibCKue 1eiCTBUA !

YMEHHUE HUCTO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJi1 (DOPMUPOBAHUSA THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHUIO, OPTAaHU3ANHMH W TPOBEICHUIO
VUYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOMaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3YibTaT, (HOPMYIUPOBATH 000OIICHUS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJeJIaHHOoM padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BHUJAOB M (OPM TMPEACTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OILICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POpMAITHIO;

yMEHHE TPUMEHSThH Pa3IMYHbIe METO/bI U 3aMpPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMallMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOW aKTHMBHOTO WCIIOJIb30BAHUS PA3JIMYHBIX IMOHMCKOBBIX
CHUCTEM, CaMOCTOATEIILHO BBIOHMpATh ONTUMAIBHYI (OpPMY MpECTaBICHUS
uH(OpMalMK ¥ WIITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpaduku U UX KOMOUHAIIUSMU;

yMEHHE HCIOJIb30BaTh W AaHAIM3UPOBATh B IIpollecce Yy4yeOHOU H
UCCJIEN0BATENBCKON JEeATEIbHOCTU UH(pOpPMAIIIIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHS 3a/1laBaTh BOIPOCHl (B XOJ€ Juanora W (M) JAUCKYCCHH) TIO
CYIIECTBY 0OCyXmaemMoil Tembl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MNPE3CHTALMIO
pPE3YNIBTATOB  BBIMIOJHEHUS XHMHYECKOTO OJKCIepuMeHTa (JabopaTopHOTro
OTIbITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  JIESITENBHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OONIMX MHTEPECOB U COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHBbIC YyHMBepcaJbHbIe Y4eOHbIC IeHCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEACNISTh LN AEATeIbHOCTH, MIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHUS YUeOHbIX
Y TO3HABaTENbHBIX 3a/a4, CaMOCTOSITENBHO COCTABIATH WJIM KOPPEKTUPOBATH
NPEUIOKEHHBIA QJITOPUTM JEUCTBUU IMPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYE€HHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pE3YyJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIONb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBHUH
3aJJaHUMN.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX peE3yIbTAaTOB IO OCBOCHHIO OOSA3aTENIBHOTO

coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOHW ¢enepaibHON paboyeil mporpamMmoi,
BBIJIEJISIIOT: OCBOCHHbBIE O0YYAIOUMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBui, crnenuuyeckue IS TpeAMETHOM obsacth «XUMUS», BHUIBI
NEATEIbHOCTA 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K koHmy oOydenust B 8 kJjacce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHUYECKUH BJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOIHASI U HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAas
U MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs
Macca, MaccoBas J0Jsi XUMHUYECKOTO DJJEMEHTa B COCIUHEHUH,
MOJIAPHBI ~ 00BEM, OKCHJ,  KHCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUAUYECKas pEeaKLus,
KJIaccuUKaIMs Peakuii: peakiiui COeAMHEHUS, peaKlUy Pa3ioKeHuUs,
peakiuu 3aMelIeHHs, peakMu OOMEHa, 9K30- U SHIOTEPMUUYECKUE
peaKkIuu, TerioBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBIA CIIOM
aTomMa, aTOMHas OpOWTal b, pAAMYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HENOJIpHAs KOBAJEHTHAsl CBSA3b, MOHHAsl CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsl) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IMPUMEHSATH 3TH NOHATUS MPU ONKMCAHWH BELIECTB U UX MPEBPALICHHUI;

e HCHOJIb30BaTh XUMHUYECKYID CHMBOJIUKY HJI COCTaBICHUS (PHOpMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENeNsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHWHApPHBIX
COCMHEHUAX, CTENEHb OKHUCIECHHUS JJIIEMEHTOB B  OWHApHBIX
COCAMHEHNUAX, NPHUHAMICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY



coeHeHU mo ¢dopmyliaM, BUJ XMUMHUYECKOM CBSI3M (KOBaJCHTHAs U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpbiBaTh cmbica llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MojioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXpaHEHMsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yU€HHMsI, 3aK0OHa ABOTaIpO;

OMKCHIBATh M XapakTepuzoBaTh TabiuuHyto (opmy [lepuomnueckoit
CHUCTEMbl XHMHYECKHUX OJEMEHTOB: pa3iNyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIME TIEPUOAbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonnueckass cucteMa XUMHUYECKUX diemeHtoB J[. W.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsja  sapa, oOIee Yucio
AJIEKTPOHOB U PACIPEICIICHUE UX 10 JIEKTPOHHBIM CIIOSIM);
KJIacCU(PUIIUPOBATh ~ XUMHUUYECKHUE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIIIECTBAa, XUMUYECKHUE PEaKIUu (II0 YUCTY U COCTaBYy yYaCTBYIOIIUX B
pEeakiiy BEIIECTB, M0 TeII0OBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACcCOB,  MOATBEpXJas  ONUCAaHHE  MPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;
IPOTHO3UPOBATh  CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XHUMHUYECKHX
pEBpAIICHUI B PA3JINUYHBIX YCIOBHSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHHUs, MAacCOBYIO [OJII0 BEHIECTBA B pPAaCTBOpPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHOW JIESITENbHOCTH —
aHanM3 W CHHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEeMaTH3aIHIO,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBA3EH — s
U3YUYEHUs CBOWCTB BEIIECTB M XMMHUYECKHUX pEaKIUW, €CTECTBEHHO-
Hay4YHbl€  METOAbl  MO3HAHWUA —  HAOJIOJEHHE, U3MEpPEHHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (pealibHbId U MBICIICHHBIN );

cieioBaTh NpaBWJaM  TOJIb30BaHMS ~XMMHUYECKOW TMOCYIOH U
nabopaTopHbIM O0OpYAOBaHWEM, a TakXKe MpaBuUiIaM oOpareHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUpPAHUIO



K

razoo0pa3HbIX BeHIECTB (BOAOpPOJa M KHUCIOpPOAa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACITEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAUTH XUMUYCCKHE SKCIICPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEH W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (Jlakmyc, peHondTanien, METUIOPAHK U pyTHe).

KOHIly oOyueHus B 9 KJjiacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKUX TOHSATUN: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIECHb
OKHCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
s ekt peakuuu, MOJIb, MOJSPHBI 00BEM, pPacTBOP, DIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOIUTHYECKAS TUCCOLUAIINS, PEAKIIUH UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHUE U  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJuIMdecKas), KpUCTaJUIMYecKas pemeérka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUUECKOW peakluu, TMpeaesibHO
nonyctuMas konuentpanus [/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITHU H
MPUMEHSTh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCITOJIB30BaTh XWMHYECKYIO CHMBOJIMKY JUIsI COCTaBJiCHUS (GopMy
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

ONpeAeysiTh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHHUAX PaA3JIMYHOTO COCTaBa, IPHUHAMNICKHOCTh
BEIIECTB K OINpPEACIEHHOMY KIIACCy COEAMHEHHWH 1Mo (opMyliaM, BUT
XUMUYECKOW CBA3UW (KOBAJEHTHAsl, HWOHHAsA, MeETajulMdecKas) B
HEOPTaHMYECKUX COSAMHEHUSX, 3apsii MOHA TI0 XUMHUYEeCKo (popmyre,
XapakTep cpeAbl B BOAHBIX PAacTBOPAX HEOPraHUYECKUX COCAUHEHUM,
THUI KPUCTAIUTMYECKOMN PElIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci I[lepuognueckoro 3akona J[. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTepu30BaTh
Tabmmunyto Gopmy lleprogudeckoit CUCTEMBI XUMHUECKHX YJIEMEHTOB:
pa3nyaTh MOHATHS «TJaBHas moarpynmna (A-rpymma)» WU «Imo0odHast
noarpynna (b-rpynma)», manbsie u OOJbIIME MNEPHOJBI, COOTHOCUTH
0003HaUCHHUSA, KOTOpPbIE HMEIOTCS B TMEPUOAMYECKOM TabiHIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX



AJIEMEHTOB (CocTaB M 3apsj sapa, o0OIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX 10 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 2JIEMEHTOB U UX COCAMHEHUN B
npejaeiax MajblX MEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh  XMMUUYECKHE  DJIEMEHTBhl, = HEOPTaHUYECKHe
BEIECTBA, XUMUYECKHUE PEAKINU (II0 YUCTY U COCTAaBy YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEII0BOMY 3 (EKTy, M0 U3MEHEHUIO CTeNeHen
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKUE U CHEU(PUUIESCKUE XUMHUUECKUE
CBOMCTBA MPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YpPaBHEHMS DJICKTPOJUTHUYECKON JHUCCOLMAIMU KHUCIIOT,
miesioued M CoJiel, TIOJIHBIE W COKpalIEHHBIC YpaBHEHUsI peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IMOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOUW CBSI3M MEXIY BEIIECTBAMH Pa3TMYHBIX
KJIACCOB;

PacKphIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIIHi
MIOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B PazIUYHBIX
YCIOBUSX;

BBIUUCTSITh OTHOCHTEIbHYIO MOJEKYISIPHYIO M MOJISPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh MpaBWia  TOJb30BAHUS  XMMHUYECKOW TIOCYIOM U
1abopaTopHbIM O0OpYZOBaHMEM, a TaKXKe MpaBWwiIa OOpalieHusi ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMPaHUIO
ra3zo00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

OPOBOJIUTh  PEAKLHUH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
Pa3TUYHBIX BEIISCTB: pPACMO3HABAaTh OMNBITHBIM TYTEM  XJIOPHU-,
Opomun-, womua-, kKapOonar-, Qocdar-, cunmukar-, cymbdar-,
THUIPOKCU-MOHBI, KATHOHBI aMMOHHS M MOHBI W3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEUIECTB;



e TMPHUMEHATH OCHOBHBIC OTECPAIMA MBICIUTEILHON JCATEIHPHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHHE, 00O0O0IleHue, CcHCTeMaTU3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJII U3yYCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, CECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUSI — HAOJIOJIeHNEe, U3MEpPEHNE, MOJICTUPOBAHNUE, YKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

' MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK

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

Hroro mo pazgeny 20

Pa3nen 2. BaxkHel1ue npeacTaBuTe I HEOPraHUYECKMX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

' 00 okcHmax https://m.edsoo.ru/7f41837c
59 Boaopon. [lonsitue o 8 1 bubnuorexa [JOK

' KHCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnunoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30



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

Paznen 3. Illepuoanyeckuii 3akon u llepuoaguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckas cBfi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U

31 IIepnoanueckas cucrema v bubnuorexa [JOK
XUMHUYECKUX emeHToB /. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma

. )éI/IMI/IIIeCKaﬂ CBSI3b. . BuGmorexa LIOK

. KHCITUTEIIEHO-
BOCCTaHOBHTEJIHHBIC PEAKITHH https://m.edsoo.ru/7f41837c
bubnuotexa [JOK
Hroro 1o paszery 15 https://m.edso;.I ru/7f41837c
PesepBHOE BpeMs 3 Bubamorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM uugpoBbIie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpeHue u yriuyoneHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEeKTPONUTHYECKAs JUCCOLMALIHS. bubnuoreka [IOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa LIOK
' PYIIBL 24P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u 7 1 1 bubmmorexa [JOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
UX COCTMHEHUS
24 OO11ast XapakTepUCTUKAa XMMUYECKUX 3 1 9 bubnuoreka [IOK
' aneMeHToB [VA-rpynnsl. Yraepoa u https://m.edsoo.ru/7f41a636



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

KPEMHHUM U UX COCTUHEHUS

Wroro mo pazueny 25
Pa3nen 3. MeTajuibl U MX COeAMHEHUS
. bubnuorexa [JOK
3.1 Obume CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
. i 1
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 6 https://m.edso00.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kamomasi cpeia
41 B exa 3 bu6moreka [IOK
. clIeCcTBa u MaTepI/IaJ'II)I B )KU3HH YCJIOB https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOC BpeMs 3 bubmorera [JOK
PB P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bceero H3Y4YeHH s oOpa3oBaTtejibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poms xumun B 1 bu6mmoreka [IOK
JKM3HH YeaoBeKa. Tena 1 BelecTsa 03.09.2025 | https://m.edsoo.ru/ff0d210c

5 Ilonarue o MeTo1ax MO3HAHUS B 1 bu6moreka [IOK
XUMHH 04.09.2025 | https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1

3 «[IpaBmiia paboTHl B 1ab0OpaTOpUU 1 1 bubnuoreka [IOK
pUEMBI 0OpaIeHHsI C 10.09.2025 | https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM))

4 YucTele BemecTBa U CMECH. 1 bubnuorexa [JOK
CriocoOsl pasneneHus cMmecei 11.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota Ne 2

5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmorexa HOK

A . PHMED 17.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [JOK
6 A 1
TOMBL M MOTSEARE 18.09.2025 | https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 24.09.2025 | https://m.edsoo.ru/ff0d2be8

8 [IpocThlie U coKHBIE BEleCTBa 1 bubmorexa HOK

P B 25.09.2025 | https://m.edsoo.ru/ff0d2a6¢c



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

bubmuoreka [IOK

A -
° TOMHOTMOJCKYIPHOE yHCHHE 01.10.2025 |  https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BellecTB. Xumuueckas opmysa. bubnuorexa [JOK
BajleHTHOCTh aTOMOB XHMHYECKUX 02.10.2025 | https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAS bubmotera [JOK
y P 08.10.2025 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XHMHAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCAMHEHUHN 09.10.2025 | https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemniecTsa. Moub. bu6moreka [IOK
MomsipHast Mmacca 15.10.2025 | https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
SIBJICHUS. XUMUYECKask PEaKIIHsI 16.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycioBUs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEAKIUN 22.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPAaBHEHUS 23.10.2025 | https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoaudecTBa, MacChl
17 BEIIICCTBA 10 YPABHCHUSAM bubmorexa HOK
» P . 05.11.2025 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUi
Knaccudukanus XuMmuaeckux
18 eaKiui (CoeqMHEeHUS bubmmorexa [JOK
peartl A ’ 06.11.2025 | https://m.edsoo.ru/ffod3f34
pa3noKeHus, 3aMelIeHns, 0OMeHa)
19 M. B. JIoMOHOCOB — yu€HBIii- bubnuoreka [IOK



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

sHimknoneauct. O6o0deHue u 12.11.2025 | https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anys 3HaHui
KonTtposneHas padota Nel mo treme
20 «BemecTBa 1 xXuMu4deckue bubnmorexa LOK
13.11.2025 | https://m.edsoo.ru/ff0d4290
peakuum» (TECTUPOBAHUE)
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kucinopon — sneMeHT u bubnmorexa LOK
yxa. 19.11.2025 | https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnueckue U XUMHYECKUE
29 CBOMCTBA KUCJIOPOia (peakIuu bubnuorexa [JOK
OKHcIeHus, TopeHue). [lonstue 006 20.11.2025 | https://m.edsoo.ru/ff0d4614
OKCHIAX
CrocoOblI MOJIy4eHHs KUCI0pOaa B
23 JabopaTopun Zlqn OMI)IHIJ'ICHpHOIEITI/I bubmmorexa TOK
patTop P ) 26.11.2025 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ HekT XuMuIecKoM
peakIuu, OHSATHE O
24 TEPMOXUMUYECKOM YPaBHEHUH Eubmorexa HOK
p P ’ 27.11.2025 | https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHX
peaKIusax
Tonnuso (HedTh, yroiab U METaH).
25 3ar }ISHGI-EI/ICQ;O?» o a, CHOCOOBI iro Eubmorexa HOK
p yxa, 03.12.2025 | https://m.edsoo.ru/ff0d4c4a
IIPEIOTBPAILCHUS
[IpakTueckas pabora Ne 3 mo Teme
26 «[Tonyuenue u cobupanue bubmorexa [IOK
v p 04.12.2025 | https://m.edsoo.ru/ff0d4ae2

KHCJIOpOda, U3YUCHUC CT'O CBOICTB)



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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Bonopox — aneMmeHT u nmpocroe

bubmuoreka [IOK

27
BemecTBO. HaxoxeHue B mpupo/ie 10.12.2025 | https://m.edsoo.ru/ff0d4dd0
dusnvecKnue 1 XUMHUCCKHE
28 CBOMCTBa Bojiopoa. [IpumMeHeHne bubmorexa HOK
#OpoAa. p 11.12.2025 |  https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
29 [TorsITHE O KUCITOTAX U COJISX bubmorera [JOK
17.12.2025 | https://m.edsoo.ru/ff0d50d2
30 Crioco0pl Mmosty4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTopun 18.12.2025 | https://m.edsoo.ru/ff0d4ddO
[IpakTiueckas padorta Ne 4 o Teme
31 «[lonyuenue u cobupanue brbmorexa [OK
. P . 24.12.2025 |  https://m.edsoo.ru/ff0d4f42
BOJIOPO/JIa, H3YYCHHE €r0 CBOHCTRBY
39 Monspabiii 00b€M ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo 25.12.2025 | https://m.edsoo.ru/ff0d542e
Brruucnenus o6b€Ma, KoamdecTBa
33 BEIIIECTBA rasa 1o e€ro W3BECTHOM bubmorexa OK
m . y 14.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 YPaBHEHUIO PEAKIIMM HA OCHOBE bubnuorexa [JOK
3aKOHa 00BEMHBIX OTHOIICHUI 15.01.2026 | https://m.edsoo.ru/ff0d5708
razoB
35 duznyUecKrue U XUMHYECKHUE bubmuoreka [JOK
CBOIiCTBA BObI 21.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTHe 00 bubmuoreka [JOK
WHJIMKATOpax 22.01.2026 | https://m.edsoo.ru/ff0d59e2
37 Bona xak pacTBOpHUTEIb. bubnuoreka [IOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

HacplmeHHbIe 1 HEHACHIIIICHHBIC 28.01.2026 | https://m.edsoo.ru/ff0d5b40
pactBOpbl. MaccoBas J10J1st

BEII[ECTBA B PacTBOPE

[IpakTudeckas padora Ne 5 o teme

38 «IIpuroToByiieHre pacTBOPOB C bubnuorexa [JOK
OTIpeIeNIEHHON MacCOBOM J0el 29.01.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIESCTBA
KonTponsnas pabora Ne2 o teme

39 «Kucmopoa. Bomopos. Boma» bubnmorexa LHOK

) ' 04.02.2026 | https://m.edsoo.ru/ff0d6342
(TectupoBaHue)

40 Okcuapl: cocTaB, Kiaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa 05.02.2026 | https://m.edsoo.ru/ff0d664e
[Tonydenune u xuMu4uecKue

41 CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U bubamorera LOK

’ 11.02.2026 | https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB

42 OCHOBaHHUS: COCTaB, bubnuorexa [JOK
KJ1accu(uKaus, HOMEHKIIaTypa 12.02.2026 | https://m.edsoo.ru/ff0d67ca

43 [Tosnydenune u xuMudecKue bubnuoreka [JOK
CBOMCTBAa OCHOBAHUU 18.02.2026 | https://m.edsoo.ru/ff0d67ca

44 Kucnoter: cocraB, Knaccudpukanms, bu6mmoreka [JOK
HOMEHKJIaTypa 19.02.2026 | https://m.edsoo.ru/ffOdfee2

45 [Tosmyuenue u xumuueckue bubnuorexa [IOK
CBOHCTBA KHCJIOT 25.02.2026 | https://m.edsoo.ru/ffOdfee2
Conu (cpemHue): HOMEHKIATYpa,

46 CHOCO(6L1: l'II([)J'I )eHI/I}I XI/IMH‘IZSKI/IG bubmorexa HOK

o ’ 26.02.2026 | https://m.edsoo.ru/00ad9474

CBOMCTBA



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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[Tpaktuyeckas padora Ne 6.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [{OK

41 3ama4 1mo Teme «OCHOBHBIE KJIACCHI 04.03.2026 | https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COECAUHEHUIN
I'eHeTnyeckas CBSA3b MEKIY
48 KJIaCCaMH HEOPraHWIECKUX bubmorexa HOK
. 05.03.2026 | https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06001IeHre 1 cucTeMaTrU3aIus bubnuotexa [JOK
3HAHHUH 11.03.2026 | https://m.edsoo.ru/00ad9ch2
KonTponsnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI bubnuorexa [JOK
HEOPraHU4eCKUX COeTUHEHNN" 12.03.2026 | https://m.edsoo.ru/00ad9ela
(TecTupoBaHme)
[lepBbie MOMBITKU KIIACCU(PUKAIIUU
51 XI/II\I/)II/I‘IGCKI/IX AIIEMEHTOB. lq)[OHﬂI”ll“I/Ie 0 bubamorera LOK
18.03.2026 | https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuonnueckas cucrema bubnuoreka [JOK
XUMHYECKUX anemeHnToB Jl. W. 19.03.2026 | https://m.edsoo.ru/00ada52c
Meupeneena
53 [lepuop1, TPYIIIBI, TOATPYIIIHI bubmorexa HOK
25.03.2026 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuoreka [JOK
aTOMHBIX siaep. M30Tombl 26.03.2026 | https://m.edsoo.ru/00ada342
55 CTtpoeHue MeKTPOHHBIX 000I0YeK bubnunoreka [JOK
aToMOB 3J1IeMeHTOB [lepnoanueckoit 08.04.2026 | https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

cucremsl J[. 1. MenaeneeBa

XapakTepucTUKa XUMUYECKOTO
JJIEMEHTA 10 €0 MOJIOKEHUIO B

bu6mmoreka [{OK

% [Mepuoanyeckoii cucreme /1. U. 09.04.2026 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHSI HAYKU U NTPAKTUKH. [I. bubnuorexa [JOK
. MenpeneeB — y4EHBI, meaaror 15.04.2026 | https://m.edsoo.ru/00ada96e
Y TPKJIaHUH
KonTponbnas pabora Ne4 o teme
58 "CtpoeHne aroMa. XuMUIecKast Bubamorexa [JOK
P ’ 16.04.2026 | https://m.edsoo.ru/00adb33c
CBsI3b" (TECTUpPOBAHUE)
59 [IpomexxkyTouyHas arrecTanus bubnuoreka [IOK
(BITP/TectupoBanue) 22.04.2026 | https://m.edsoo.ru/00adb486
50 DJIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB 23.04.2026 | https://m.edsoo.ru/00adaab8
61 " €CKasl CBSI3b Bubmmorexa LIOK
OFHA XHNIT 29.04.2026 | https://m.edsoo.ru/00adac34
62 KoBanentnas nonsipHas bubnuorexa [JOK
XUMUYECKas CBSI3b 30.04.2026 | https://m.edsoo.ru/00adaab8
63 KoBanentnas HenoJsisipHas bubnuoreka [JOK
XHUMUYECKasl CBS3b 06.05.2026 | https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubmmorexa [JOK
07.05.2026 | https://m.edsoo.ru/00adae28
65 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuu 13.05.2026 | https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

bubmuoreka [IOK

06 | Owmcmrent i BocCTaHOBHTENH 1 14.05.2026 | https://m.eds00.ru/00adb076
Pesepubriit ypok. O60011eHNE 1

67 CHUCTEMaTHU3als 3HAHUHN 110 TEME 1 bubnuorexa [JOK
«Crpoenue aroma. XuMU4ecKast 20.05.2026 | https://m.edsoo.ru/00ad9ch2
CBSI3b)

68 PesepBHblit ypok. O60011eHNE 1 1 bubnuorexa [JOK
CUCTeMAaTH3aIs 3HAHUH 21.05.2026 | https://m.edsoo.ru/ff0d61c6

OBIIEE KOJJMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTposbubie | IIpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypcsl
[lepnoanyeckuil 3aK0H.

1 [lepuoanueckas cucrema 1 bubnuorexa [JOK
XUMUYECKUX d1eMeHToB J[. U. 01.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 brbmorexa [TOK

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

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKHUX BEIIECTB 08.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunel XuMH4eCcKoOil CBS3U U THIEI 1 bu6moreka [IOK
KPUCTAJUTMYECKUX PEIIETOK 10.09.2025 | https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
«IToBTOpEHUE U yriyONIeHne 3HaHUI

5 1 1
OCHOBHBIX Pa3/IeiIoB Kypca 8 15.09.2025
KJ1acca» (TECTHPOBAHHUE)

5 Kiaccudukanus XuMmuaeckux 1 bubnuoreka [JOK
peaKIuii 0 pa3IMYHBIM MpU3HAKAM 17.09.2025 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmmorexa LIOK
PEAKIIHL. 22.09.2025 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX



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

TloHaTHE O XUMUYECKOM
paBHOBecHU. DaKTOPBI, BIUSIOLINE

bu6mmoreka [{OK

8 o
Ha CKOPOCTD XHMHHCCKOU peaKitit 24.09.2025 | https://m.edsoo.ru/00adc28c
U IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS
9 OKHUCIUTETLHO-BOCCTAaHOBUTEIIHHBIC bubmmoreka [{OK
peaxiuu 29.09.2025 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPOUTHYECKON
10 ncconuari. CHIIbHBIE U CIIa0bIE bubnmorexa LHOK
a1 AL, 01.10.2025 | https://m.edsoo.ru/00adcd68
AIIEKTPOJIATHI
11 MoHHbIe ypaBHEHNS PEAKIIUN bubmorexa LOK
yp peaxtt 06.10.2025 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE MPEACTABICHHI bubnuoreka [IOK
00 AIIEKTPOJIUTHYECKON 08.10.2025 | https://m.edsoo.ru/00add5d8
IUCCOLIMAINN
XHUMHUYECKHE CBOKMCTBA COJIEH B
13 CBeTe IIpeAcTaBIeHUIl 00 Eubmorexa HOK
peAl N 13.10.2025 | https://m.edsoo.ru/00add8h2
ANEKTPOJUTUYECKON JUCCOIMAIIIHT
14 ITousaTue o ruapouse conen Eubmorexa HOK
AP 15.10.2025 | https://m.edsoo.ru/00add9d4
15 O60061eHre u cucTeMaTu3anus bubnuoreka [JOK
3HAHUH 20.10.2025 | https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1.
16 «Perrenne pkcriepuMeHTAIBHBIX Eubmiorexa OK
p 22.10.2025 | https://m.edsoo.ru/00addbfa

3aaaq»



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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KonTtponsHas padota Ne2 mo treme

«INEKTPOTUTUYECKAS

17 nccoruanusa. XuMHICCKHUE bubmorexa HOK
A HHAtnL 05.11.2025 | https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»

(TectupoBaHue)
OO6mast xapakTepUCTHKA TaJIOTEHOB.
18 XUMHYECKHE CBOWCTBA HA TIpUMEpE brbmmorexa [OK
10.11.2025 | https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. ConsHas KUCIOTA,
19 ngﬁqecfng cioﬁcnaa MTOJTyYCHUE bubmorera [JOK
’ i ’ 12.11.2025 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTiueckas padorta Ne 2 o teme
20 «ITomyyeHne COITHON KHCIIOTHI brbmorexa [TOK
YHCHIE C05 ’ 17.11.2025 | https:/m.edsoo.ru/00ade348
n3ydeHue e€ CBOMUCTB»
Brruncienus mo ypaBHEHUSIM
21 XUMHYECKUX PCaKIUi, eClI OquH bubmorexa [OK
peaKiIHH, A 19.11.2025 | https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B H30BITKE

29 OO6mrast XxapaKTepUCTUKA 3JIEMEHTOB bubnuoreka [JOK
VIA-rpynms 24.11.2025 | https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOU(UKAITUU CEPBI.

23 Haxoxnenue cepol u eé bubnuoreka [JOK
COCIMHCHUH B IPUPOJIC. 26.11.2025 | https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoa0pO1, CTPOCHHUE,

24 (pnlznqefml;efxl XI/If\)/II/I‘leCI(I/Ie Bubmmorexa LIOK

01.12.2025 | https://m.edsoo.ru/00ade802

CBOMCTBA



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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Oxcuppl cepbl. CepHast KMCIIOTA,

bu6mmoreka [{OK

25
(1)1/131/1 HCCITHE 1 XHMITRCCIHe 03.12.2025 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMCHCHHE
XHAMHUYECKUE PEAKLMH, JIEKALLNE B
OCHOBE MPOMBIIIIEHHOTO Crioco0a

26 ITOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuorexa [JOK
XUMHYECKOE 3arpsi3HEHUE 08.12.2025 | https://m.edsoo.ru/00adec8a
OKpYKaroLEen CpeJibl
COCITMHEHUSIMH CEPBI

97 Brruncnenune MmaccoBou 10IH bu6moreka [IOK
BBIX0/1a TIPOTyKTa PEaKIIUU 10.12.2025 | https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTHKA DJIEMEHTOB
VA-rpymmsl. A3oT,

28 acIr IZ)}:; aQHCHHE B IIPUPOJIC bubmorexa [OK
pactpoctp PHpoAe, 15.12.2025 | https://m.edsoo.ru/00adeea6
(hM3UYEeCKUEe U XUMHYECKUE
CBOMCTBA
AMMHMak, ero pusudeckue u

29 XUMHYECKHE CBOMCTBA, MOJyUYCHHUE bubmotera [JOK

> HOIYH 17.12.2025 | https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTrueckas padota Ne 3 o Teme
30 «Ilonyyenrue aMmMuaKa, U3yucHue bubmotera [JOK
yqv > Y 22.12.2025 | https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KucjoTa, e€ Gpusndeckue u bubnuoreka [JOK
XUMHYECKHE CBOHCTBA 24.12.2025 | https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN

32 aMMOHHS B KAYECTBE MUHEPAIbHBIX bubmotera [JOK

P 29.12.2025 | https://m.edsoo.ru/00adf518

ynoOpenuil. XuMudeckoe
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3arpsi3HEHHE OKPY)KAIOIICH Cpe/Ibl
COCIMHEHUSIMH a30Ta

®ocdop. Oxeun pocdopa (V) u

bu6mmoreka [{OK

33
pocpopras KHCH? T3, pusueciue u 12.01.2026 | https://m.edsoo.ru/00adf68a
XUMHYECKUE CBOMCTBA, IMOJTyUYCHUE
Wcnonb3oBanue pocdaTtos B
34 KaueCcTBe MUHEPAIbHBIX YI0OpEHUH. bubnuoteka [JOK
3arpsi3HeHHE TIPUPOTHON CPEJIBI 14.01.2026 | https://m.edsoo.ru/00adfc20
dbocdharamu
Vruepon, pacpocTpaHeHHE B
35 npH 2 lel g)mnlzleclee " Bubamorexa [JOK
PHPOE, . 19.01.2026 | https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaeponaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOIOTHYECKHE POOIEMBI bubmorexa HOK
P ’ 21.01.2026 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VYronapHasa KUCIO0TA U €€ COn bubmorexa [JOK
26.01.2026 | https://m.edso00.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme
38 "[lonyueHue yriaekucioro rasa. bubnuorexa LIOK
KadectBeHHas peakius Ha 28.01.2026 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIE MOHATHUS 00
39 OpraHMYEeCcKUX BENIECTBAX KaK O bubmnorexa [JOK
P IH 02.02.2026 | https://m.edsoo.ru/00ae054¢e

COCAUHCHUAX yIiiepoJa



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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40

Kpemuuii u ero coequHeHns

bubmuoreka [IOK

04.02.2026 | https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5.

41 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3aya4 1o reMe «BaxkHele 09.02.2026 | https://m.edsoo.ru/00ae0bf2
HEMETAJUIBl ¥ UX COEINHEHUS)

KonTponsnas pabora Ne3 no teme
42 «BaxxHeln1e HeMeTauIbl U UX bubmmorexa [IOK
11.02.2026 | https://m.edsoo.ru/00ae0e18
COCTMHEHUS (TeCTUPOBAHUE)
OO1as XxapakTepucTuKa
XAMHYECKNAX DJIEMEHTOB —

43 MeTaJIjI0B. MeTajmruecKkasi CBs3b U bu6moreka [IOK
METAJUINYECKasl KPUCTAJUIMYECKAst 16.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nvyeckre CBOMCTBa
METAJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUYECKUI P Eubmorexa HOK

p . P 18.02.2026 | https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJIOB
OO6mmwme crnocoOb! MOTYICHHS
meTa1oB. CruiaBel. BerunciieHust
45 10 YPaBHEHUAM XUMHUYECKUX Eubmorexa OK
P N 25.02.2026 | https://m.edsoo.ru/00ae1156
peaKIHii, €ClIM OJIMH U3 PEareHTOB
COJICPXKUT IPUMECH
46 TlousiTie 0 KOPPO3UU METATIIOB bubmorexa [IOK
pp 02.03.2026 | https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK

47

[enosmpie MeTamb 04.03.2026 | https://m.edsoo.ru/00ael4b2
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48 OKcubl ¥ TUAPOKCUIBI HATPUSA U bubnuorexa [JOK
KaJust 11.03.2026 | https://m.edsoo.ru/00ael4b2
49 [IleroyHO3EMENBHBIE METAILIIBI — bubnuorexa [JOK
KaJIBIIUH U MarHui 16.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxxneimme coeTMHESHUS KaJIbITHS bubmmorexa [TOK
18.03.2026 | https://m.edsoo.ru/00ael5e8
51 O06001IeHre 1 cucTeMaTU3aIus
3HaAHUH 23.03.2026
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
yCTpaHEHUS 25.03.2026 | https://m.edso0.ru/00ae1886
IT 0
3 | esmeoon sormtn e 6 BiGmiorera LIOK
" 06.04.2026 | https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bubnuorexa [JOK
>4 AdtromHHHi 08.04.2026 https://m.edsoi.I ru/00aelc64
55 AmMmdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
THAPOKCH]IA 13.04.2026 | https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
o0 Keneso 15.04.2026 https://m.edso;.I ru/00ae1d86
57 Oxkcuibl, THAPOKCUIBI U COJIH bubnuoreka [JOK
xenesa (I1I) u xxenesza (I1I) 20.04.2026 | https://m.edsoo.ru/00ae35e6
58 [Ipomexxyrounas
arrectanus(BIIP/TectupoBanue) 22.04.2026
5 | o sneprvonmarana Eatimmorer LIOK
27.04.2026 | https://m.edsoo.ru/00ae3de8

3a71a4 110 TeMe «BakHenmme



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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MECTAJJIBI U UX COCAUHCHUA»

Beruncnenus o ypaBHeHHIM
XUMUYECKUX PEAKIUH, €CIIU OJIUH

60 U3 pEareHToB J1aH B U30bITKE WU 1 bubnuorexa [JOK
COJICPKUT IPUMECH. BeraucieHust 29.04.2026 | https://m.edsoo.ru/00ae1750
MacCOBOM JIOJM BBIXOJa TIPOYKTA
peakiuu

61 O060061eHre u cucTeMaTu3anus 1
3HAHHUH 04.05.2026
KonTponsnas pabora Ne4 o teme

62 «BaxHeWIe MeTaUTBl i HX 1 06.05.2026
COCTMHEHUS (TeCTUPOBAHUE)

63 BemecTBa u matepuansl B 1 bubnuoreka [IOK
ITOBCETHEBHOM JKU3HU YEJIOBEKA 13.05.2026 | https://m.edsoo.ru/00ae3f50

64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuoreka [IOK
OKpYXaIoIEeH cpebl 18.05.2026 | https://m.edsoo.ru/00ae4270

65 Posib xuMuu B pernieHun 1 bubnuoreka [JOK
HKOJIOTMUECKUX MPOOIeM 20.05.2026 | https://m.edsoo.ru/00ae4270

66 PesepBHbIit ypok. O600mEeHre 1 1 bubnuorexa [JOK
CHUCTEMATHU3aIUA 3HAHUHI 25.05.2026 | https://m.edsoo.ru/00ae0dOa

67 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa [IOK
cucTeMaTHU3alys 3SHaHUH https://m.edsoo.ru/00adh33c

68 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIA
0o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111€ro
o0pa3zoBaHus

1

IIo Teme: «HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

pacKpbhIBaTh CMBICII OCHOBHBIX XHUMHYECKHUX TIOHSATHN: aToOM,
MOJIEKyJIa, XUMHUUYECKHH DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS M HEOTHOPOIHAs), BAJICHTHOCTH,
OTHOCHTENIbHAs aTOMHAasi M MOJEKYJISIpHAas Macca, KOJUYECTBO
BEIIlECTBa, MOJIb, MOJISIPHAs Macca, MaccoBasi J0Js XHUMHYECKOTO
3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM, XUMUYECKasT peaKIus,
Kinaccuukanus —peakIui: peaknuu  COCAMHCHMs, PEaKIUuu
pa3NoKEHUs, PEaKIMM 3aMEIICHHS, PEakluu OOMEHa, 9K30- H
SHJOTEPMHUUCCKHE PEAKIMH, TeIIOBOUM d(D(PEeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAIIMsI) B pacTBOPE

1.2

HUIITIOCTPUPOBATHE B3AMMOCBA3b OCHOBHBIX XUMHUYCCKUX TTOHATUMN 1
IIPUMCEHATE OTHU MOHATHUA IIPpH OINHCAHHMMU BCIICCTB W HX

MpEeBpaIleHUA

1.3

HCIIOJIb30BaTh XUMHWYCCKYIO CUMBOJIUKY JIA COCTABJICHUA (I)OpMyJ'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpaHCHHA MaACChbl BCIICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIAPHOTI'O YYCHUS, 3dKOHa

ABoraapo

1.5

OonpeCACiisiITb BAJICHTHOCTb AaTOMOB 3JIECMCHTOB B 6I/IHapHI:>IX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUEC pPCAKIUU (HO qUCIly U COCTaBy




YYaCTBYIOIIMX B PEaKIH BEUIECTB, 10 TEIIIOBOMY 3(h(deKTy)

1.7

BBIUYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl

BCIICCTB

1.8

BBIYUCIIATH MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIeMEHTa 1o (opmyIie

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHIECCTBA B PaCTBOPE

1.10

MIPUMCHSATDH CCTCCTBCHHOHAYYHBIC METO/bI IIO3HaHUA —
Ha6J'IIOI[€HI/IC, HU3MEPCHUC, MOICIIMPOBAHUC, OKCIICPUMCHT

(peanbHBIN U MBICIICHHBIN)

I[Io Teme: «BaxHeWmne MpPEACTABUTEIN HEOPraHUYECKUX

BECIICCTB»

2.1

PaCKprIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKHUX TTIOHSTHH: OKCHI,

KHCjI0Ta, OCHOBAHHUEC, COJIb

2.2

OTIPEeNIATh MPUHAAJIEKHOCTh BEIIECTB K ONpPEAEIEHHOMY Kiaccy

coeMHeHu 1no popMynaam

2.3

KJIaCCU(UIIMPOBATH HEOPTraHUYECKUE BEIIECTBA

2.4

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB  pa3IMYHBIX  KJIACCOB,  TOATBEPXKAAs  OMHCAHUE
MpUMEpaMH  MOJICKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIHUX

XUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOIrHO3UPOBATH CBOIiCcTBa BC€IIECTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXKHOCTU IIPOTECKAHUA XUMHUYCCKUX

IPEBpAICHUI B pa3JIMYHbIX YCIOBHIX

2.6

CIeJOBaTh IIpaBWJIaM II0Jb30BAaHUSA XUMHYECKOW MOCYIOM U
1a0opaTOpHBIM 00OPYJOBaHUEM, a TAKXKe MpaBUiIaM 0OpalleHus ¢
BEUIECCTBAMHU B COOTBETCTBUM C MHCTPYKLHAMM IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO HOJIYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEHIECTB (BOJOPOJIa U KUCIOPOAA), IPUTOTOBIICHUIO
pacTBOPOB C ONPENEIEHHON MacCOBOM J0JIed pacTBOPEHHOIO
BEIIECTBA, IUNIAHUPOBATH U MIPOBOJUTH XUMUUECKHUE SKCIIEPUMEHTEI
10 PAaClO3HABAHUIO PACTBOPOB ILIEIOYEH U KUCIOT € IOMOLIBIO

UH/IMKAaTOPOB (JIakMyc, GeHoIPTaTenH, METUIOPAHXK U IPYTHE)

2.7

IpOBOAUTDH paC‘{éTBI 0 YpaBHCHUIO XUMHYECKOM pcaknuu




IIo Teme: «Ilepmomuueckuit 3axkoH u Ilepumoamueckas cucrema
xumudeckux snementoB JI. . MenneneeBa. CtpoeHue atroMoB.
Xumudeckas CBSI3b. OKHUCAUTENEHO-BOCCTAHOBUTEIIbHBIE

peaKium»

3.1

PaCKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSITUM: AIPO aTOMa,
SJIEKTPOHHBIM CJIOM aToma, aToMHas OpOWTadb, paguyc aroma,
XUMUYECKasl CBSI3b, MOJIApHAs W HEMOJIApHAsh KOBAJCHTHAsl CBA3b,
AIEKTPOOTPUIIATEIHFHOCTh, MOHHAS CBsI3b, WOH, KAaTHOH, aHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTHI

3.3

OTIUCHIBATh " XapaKTepru30BaTh TaOJIMYHYIO bopmy
[Tepuoaudeckoil cHCTEMBI XHUMHYECKHUX DJEMEHTOB: pa3uvaTh
TOHATUS «TJaBHasg moarpymnmna (Arpymma)y» ©u  «mobouyHas

noarpynna (brpymnma)», «Masbie» 1 «00IbIINE» MEPHOIbI

3.4

packpsiBaTh cMbica [lepunoanueckoro 3akona /.M. Menneneesa:
JEMOHCTPUPOBaTh IOHUMAaHHE MEPHUOJUYECKON 3aBUCHMOCTH
CBOMCTB XHMHYECKHUX DJJIEMEHTOB OT UX TMOJOXEHUS B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTh OOO3HAUYEHHUs, KOTOpPhIE HWMEIOTCS B  TaOIHIE
«Ileppognyeckass cucrema XuUMHU4Ueckux anemeHtoB  J[.M.
MenpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sjapa, oOIIee 4YHCIo

OJICKTPOHOB U pacHpCACICHUEC UX 110 JICKTPOHHBIM CJ'IOHM)

3.6

OonpeaciiATb  CTCIICHb  OKHUCJICHHUA  JJICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

3.7

OIIPCACIIATh BUI XUMHYECKOM CBSI3HU (KOBaﬂeHTHaH n I/IOHHaﬂ) B

HCOPraHUYCCKUX COCINHCHUAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOTO 00111€T0
o0pa3zoBaHus




IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX IOHSATUNA: PacTBOD,
AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, TIEKTPOJIUTUUECKAS JUCCOIHAIIHS,
peaKuyu MOHHOTO OOMEHa, KaTalln3aTop, XUMHUYECKOE paBHOBECHE,
obpaTuMble u HeoOpaTUMBbIe peakiuu,
OKHCITUTEILHOBOCCTAHOBUTEIILHBIC peakuuu, OKUCITUTED,
BOCCTaHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, aJNIOTPOIIMS,
aMm(oTepHOCTh, XUMHUYECKass CBI3b (KOBAJIEHTHAs, WOHHAH,
METaJUTMYECKas), KPUCTaJUIMUecKasi PeméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKkuu

1.2

HUIUTIOCTPUPOBATH B3aNMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHHN U
OPUMCHATL OTU TIOHATUA TIIPU ONHWCAHWM BCHIECTB H©U HX

NpeBpaIieHUun

1.3

COCTaBIIATh YPaBHEHUS AJIEKTPOJIUTUYECKON TUCCOIMALIUN KUCIIOT,
LIEJI0YEl U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIM

HOHHOI'O 0OMeHa

1.4

pacKpeiBaTh  CYIIHOCTh  OKHCIIHTEIBHO-BOCCTaHOBHTEIHHBIX
peaKiuii OCPEACTBOM COCTABIICHHS DJICKTPOHHOTO OajaHca 3TUX

peakuui

1.5

MPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PeaKINU

Ilo Temam: «Hemeramnel u ux COCIUHCHUSA» U «MeTamiel U UX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) o0O0mmMe ©  crenuduaeckue
XMUMUYECKHE CBOMCTBA TMPOCTBIX W  CJIOXKHBIX  BEIIECTB,
HOJITBEPKIasi OMMCAHHE IMPHUMEPAMU MOJICKYJSIPHBIX U HOHHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YPpaBHCHUSA peaKHHﬁ, MMOATBCPKAAOIIUX
CYILICCTBOBAaHHUC IeHETUYECKOH  CBS3U MCKAY  BCHICCTBAMU

Pa3JINYHbIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
CTPOCHHA, BO3MOXHOCTH MPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBUAX

2.4

CJICAOBATh IIpaBHJIaM IIOJIb30BAHUA XUMHYIECKOM HOCY}IOﬁ n




1a00pPaTOPHBEIM 000PYAOBAHHUEM, a TAKXKE MPABUIIAM OOpaIIeHUS C
BCIICCTBAMU B COOTBCTCTBHU C MHCTPYKIUUAMH 11O BBIITOJIHCHUIO
Ha60paT0pHI>IX XUMHUYCCKHX OIIBITOB 11O MOJYYCHUIO U CO6I/IpaHI/IIO

ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOTO ra3a)

2.5

IMPOBOAWTL PCAKIWH, HNOATBCPKAAIONINC Ka4eCTBEHHBI COCTAaB
Pa3IMYHBIX BCHICCTB: PACIIO3HABATL OIBITHBIM HYTGM xJiopuna-,
Opomua, woamn, KapOoHar, ¢ocdar, cwImkar, cyiabdar,
TUAPOKCUIWOHBI, KATUOHBI aMMOHU, HOHBI U3YYCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u OKpy)Karomas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMHuueckux monaruit: [IJIK

BCIICCTBA, KOPPO3Hd MCTAJIJIOB

3.2

HpI/IMeHSITB OCHOBHBIC OHepaHI/II/I MLICHHTGHBHOﬁ OCATCIIBHOCTHU —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHCTeMaTH3aIIHIo,
BBISABJIICHHUC HpI/I‘—II/IHHO-CHe,ZICTBeHHBIX CBSISGf/i — I I/ISy‘-IeHI/ISI
CBOWCTB BEIIECTB M XMMHYCCKHUX PEAKIUH; €CTeCTBEHHOHAYYHbIC
METOJbI MMO3HAHUS — HAOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHUE,

AKCIIEPUMEHT (PeabHBIA U MBICTICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XUMUU B dKU3HU YEIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE

BCIICCTB

1.2

ITonarue o METOJaX IIO3HAaHHA B XHUMUH. Yucteie BCIICCTBA U CMCCH.

Crioco0sI pasneneHus cMmecen

1.3

AToMEI T MOJICKYJIBI. Xumndaeckrue 3jaeMeHThl. CHMBOJIBI XUMHYECKUX
QJICMCHTOB. HpOCTBIe N CJIOXHBIC BCIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG

Y4ECHHUE

1.4

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHocuTenbHasi MoOJIEKyJsipHass Macca. MaccoBast 10 XHUMHYECKOTO

9JIECMCHTAa B COCAMHCHNU

1.5

KonunuectBo BemectBa. Mounb. MosnspHas Macca. B3anMocBsi3b KoJinyecTBa,
Macchl M YHUCJA CTPYKTYPHBIX €AMHMII BemiecTBa. Pacuérel mo dopmynam

XUMHNYCCKHX COCI[I/IHGHI/Iﬁ

1.6

Ouznyeckue U XUMUYECKUE SBIICHUS. XUMHUUECKas peakuus U e€ MpU3HaKHU.
3aKOH  COXpaHEHHMs] MacChl  BEIIECTB. XUMHUYECKHE  YpaBHEHHS.
Knaccudukanuss XuMudeckux peakuuid (COeAMHEHHUs, pa3loXKEHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCIHEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW IIOCYIOW, C
npaBujiaMu paboThl B jabopaTopud W mpuéMamMu  oOpamieHus ¢
nabopaTopHbIM O00OpyIOBAaHUEM, H3yYCHHE U OMUCaHHE (PHU3NUIECKUX
CBOMCTB 00pa3ll0OB HEOPraHMYECKHX BEIECTB, HaOMOJeHHE (HU3HUECKUX
(naBneHue BOCKa, TassHUE JIbJa, paCTHpAaHUE caxapa B CTYNKE, KHIIEHHE U
KOHJICHCAIIUSI BOJIbI) M XUMUYECKUX (TOPEHHE CBEUH, MPOKATHBAHIE METHOM

IIPpOBOJIOKH, B3aHMOJICHCTBHE Meja C KHCHOTOﬁ) HBHeHHﬁ, Ha6J'IIO,Z[eHI/IC n




ONMCAaHHE TMPHU3HAKOB TMPOTEKAHMs XHUMHYECKHX peakuuil (pasioxeHue
caxapa, B3aMOJCHUCTBHE CEPHOU KUCIOTHI C XJIOPHIOM OapHsi, pa3okKeHHe
ruapokcuaa wmeau(ll) npu HarpeBaHuM, B3aUMOJAEHCTBHE JKEI€3a C
pactBopom cosu Menu(ll), uzydenme crocoOoB paznenenus cmecen (c
MOMOIBIO  MarHuTa, (WIBTPOBAaHWE, BBIIAPUBAHHUE, TUCTUIUIALMS,
xpomatorpadusi), MPOBeJICHNE OYNUCTKU MMOBAPCHHOU COJIM, HAONIOJCHUE |
OTHMCAaHWE PE3YJIbTATOB IPOBEICHUS OIBITA, HUTIOCTPUPYIOMIETO 3aKOH

COXPAaHEHHUS MacChl, CO3aHNE MOJIENEeH MOJIEKYI (1IapOCTEP’KHEBBIX)

Baxuelire npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bozayx — cmeck rasos. CocrtaB Bo3ayxa. Kucinopon — aneMeHT U mpocroe
BelecTBo. HaxoxaeHue kuciaopoja B npupose, GU3ndeckue U XMMHUIeCKHue
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopoaa. CrocoOsl
MOJIy4eHUs1 KHUCIOpOJa B JIAOOPAaTOPUM M MPOMBIILIEHHOCTH. Kpyrosopor

Kucnopoza B mpupoje. O30H — aJuloTponHas MOAU(pUKALUSA KUCIOpOoIa

2.2

TemnoBoil 3ddexkT XuMHUYECKO peakuuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U SHIOTEPMHUUYECKHE peakluuu. TOIIMBO: yrojb U MEeTaH. 3arpsi3HEHUe

BO3/IyXa, YyCHJICHUE MMapHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOS

2.3

Bopopon — anemenT u npocroe BemectBo. HaxoxxaeHne Boopoaa B MpUpoze,
¢bu3nueckre M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CHOCOOBI IMOJTydEHHS.

Kuciote! u conu

2.4

MoutsipHbiii 00BEM Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM

2.5

dusznyeckue CcBoicTBa BoAbl. Boja kak pactBoputenb. PacTBOpHI.
Hackeimmienapie 1 HEHACHIIIICHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi J10Jis BelecTBa B PacTBOpe. XUMHUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponp pacTBOpoB B MpHUpOJE U B )KU3HU yenoBeka. Kpyrosopot
BOJIbl B IIPUPOJC. 3arpsA3HEHHE MPUPOJIHBIX BOJ. OXpaHa W OYMCTKA

IpUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeauHenuil. Oxcuapl. Kimaccudukamms
OKCHJIOB: coJieoOpasyronue (OCHOBHBIE, KHCIOTHbIE, amM(OTepHbIe) U
HecoseoOpazyromue. Homenknarypa okcuaoB. dusnueckue U XUMUYECKHE

CBOMCTBA OKCHJOB. HOJ'Iy‘IeHI/IC OKCHI0OB

2.7

OcnoBanus. Kiaccudukanuss oOcHOBaHMA: HIENOYM M HEPACTBOPUMBIE

OCHOBAaHUA. HOMCHKJIaTypa ocHoBaHui. DuznMyeckue M XUMHUUYECKHE




CBOMCTBA OCHOBaHUU. [losrydeHre ocHOBaHUI

2.8

Kucnotel. Knaccuduxanus kuciaot. Homenknatypa kuciot. @usudeckue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocTn MetaiuioB H.H. bekerosa.

[Tony4yenue kucnot

2.9

Conu. Homenknatypa coseil. ®U3nveckue 1 XMMHUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coient

2.10

I'enermueckas CBI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/II\/JI

211

XHWMHWYECKUN DKCIEPUMEHT: KAYECTBEHHOE OIPEACNICHUE COJep KaHus
KHCJIOpOJa B BO3JyXe, MOJy4YeHHe, cOOMpaHue, paclio3HaBaHue U U3ydeHUE
CBOWCTB KHCJIOPOa, HAOIIOJCHNE B3aNMOICHCTBUS BEIIECTB C KUCIOPOJIOM
W YyCIOBHWS BO3HUKHOBCHHSI W TIPEKpalieHWss TropeHus (moxkapa),
O3HaKOMJICHHE ¢ 00pa3IaMu OKCHIOB M OTMCAHUE UX CBOWCTB, MOJTydCHHE,
cobupaHue, paclo3HaBaHWE M HW3YYEHHE CBOWCTB BoJopoaa (TopeHue),
B3auMo/ieiicTBrEe Botopoaa ¢ okcuaoM mean(Il) (Bo3MokHO MCTIONB30BaHNE
BHJICOMATEpHasIoB), HAOIIOACHHE 00pa3IlloB BEIIECTB KOJIUYECTBOM | MOJb,
UCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOpPEHMs] BEHIECTB C  Pa3iIMYHOM
PacTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OMNpeAENEHHOW MaccOBOM
JoJiell pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJABI C MeTallJIaMU
(HaTpueM W KajbIieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOB),
OTpeJieNieHue PAacTBOPOB KHUCIOT U HIeNIoYeld ¢ MOMOIIbI0 HHAWKATOPOB,
uccienoBaHue oOpa3loB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HaOo/IeHUEe WM3MEHEHHs] OKPacKd WHIUKATOPOB B pacTBOpax KHUCIOT H
miesouei, n3ydeHue B3aumoaeiicTus okcuaa meau(Il) ¢ pactesopom cepHoit
KHCIIOTBI, KHCJIOT C METaJulaM{, DPEaKIHil HeWTpaau3aluu, MOoJyYeHHE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOrO MeTallja JPYTUM U3
pacTBopa CoJu, pelIeHHe SKCIIEPUMEHTATBHBIX 33/1a4 10 TeMe «BakHelne

KJIaACCbl HCOPraHU4YCCKUX COCHHHGHHﬁ))

Hepnonnqecm/lﬁ 3aKOH U HepI/IO,I[I/I‘{eCKaH CHUCTEMA XUMHUYCCKHUX JICMCHTOB
I[I/I MeHaeneena. CTpOeHI/Ie aToMoB. XuMH4UecKkas CBsA3b. OKHCIUTEIIBHO -

BOCCTAaHOBUTCJIbHBIC PCAKITUN

3.1

[lepBpie MOMBITKH KIAacCU(PUKAIMU XHUMHYECKUX 31eMeHTOB. [loHsTHE O
TPYIIAax CXOJHBIX AJIIEMEHTOB (IIIEJIOYHBIE U MIETOYHO3EMENbHBIE METaJLIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphle 00pa3yroT ampOTepHBIE

OKCUIBI U TUAPOKCHUIBI




3.2

Ilepnognueckuit 3akoH. Ilepuonnueckas cucremMa XMMHUYECKHX JIEMEHTOB
HA.N. MengeneeBa. KoporkomepuonHas u JAJIUHHONEpUOIHAs (HOpPMBI
[Tepuonnueckoit cucrembl xuMHueckux diemeHToB J[.M. MeHnneneesa.
IIepuoast u rpymnmbsl. @U3NYECKUA CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoJa v rpynIibl 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aTroMHbIX sjep. M3oTombl. DIeKTPOHBI.
CtpoeHue »dIeKTpOHHBIX 000JOYeK aTroMOB TMEpBBIX 20 XUMHUYECKUX
anemeHToB llepnoguyeckoit cucremsl .M. MenneneeBa. XapakTepucTuka
XMMHUYECKOTO 3JIEMEHTA IO €ro IMojoKeHHuro B llepuommueckoit cucreme

.. Menneneena

3.4

3aKOHOMEPHOCTH HU3MEHEHHUsl pajnyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKHX CBOWCTB MO TpYIIIaM M NEPHOJAM.
3Hauenne Ilepumommueckoro 3akoHa u  Ilepuogmueckoi  cucTeMbI
XUMHUYECKUX JJIEMEHTOB JUIsl Pa3BUTHs Hayku U npakTtuku. [[.J11. Mennenees

— Y4YEHBIN U TpaXKJaHUH

3.5

Xumuyeckass cBsizb. KoBaneHTHas (MOJsipHas UM HEMOJIpHAsi) CBS3b.

BHGKTpOOTpI/IHaTeJ'IBHOCTB XUMHYECKUX dIeMeHTOoB. MonHas cBI3b

3.6

CreneHb OKHCJICHHUA. OXuCINTEIIFHOBOCCTAHOBHUTEIIHHEIC pEaKIuu.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHS. OKHUCIIMTEIIN ¥ BOCCTAHOBHUTEIN

3.7

XUMUYECKUH SKCIEPUMEHT: H3y4eHHE OOpas3l[OB BELIECTB METaLIOB U
HEMETAJJIOB, B3aUMOJCHCTBHE THAPOKCHA IIMHKA C PACTBOPAMHU KHUCIOT U
IeJI0Yei, MPOBEJICHHE  OTIBITOB, WUTIOCTPUPYIOIIUX ~ MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peaKIuil (ropenue, peaxkuu

Pa3JI0KCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xumMHu4eckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepromnueckuii 3akoH. Ilepuonnyeckas cucTeMa XMMHUYECKHX DJIEMEHTOB
JI.1. Menneneea. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KAJIHS, KAJIBLHS U

UX COCIMHEHUN B COOTBCTCTBHM C  IIOJIOKCHUECM  OJICMCHTOB B




[leprouueckoii CUCTEME U CTPOEHUEM MX aTOMOB

1.2

CrpoeHue BewiecTBa: BUABI XUMUYECKOM CBsI3U. THIBI KpUCTAUIMYECKUX
pEemETOK, 3aBUCMMOCTb CBOWMCTB BEIIECTBA OT THUINA KPHUCTAIIMYECKON
pemETKN M BUJA XUMHYECKOHW cBs3u. Kiaccupukamuss m HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXyHapOoJHasi U TpUBUAIbHAs). XUMUYECKHE
CBOMCTBA BEILIECTB, OTHOCSIIUXCSA K PA3JIM4YHBIM KJIACCaM HEOPraHWYECKHUX

COGI[I/IHGHI/Iﬁ, FCHCTUYCCKAaA CBA3b HCOPTaHNYCCKHUX BCUICCTB

1.3

Knaccudukanuss XuMHUYECKMX peaklHUil MO pa3lIuyHbIM HOpU3HaKaM (110
YUCIy W COCTaBy YYaCTBYHOIIMX B pPCaKIUMu BCHICCTB, IO TCIIJIOBOMY
a¢hdexTy, M0 U3MEHEHHUIO CTETICHEH OKHUCIICHUSI XUMUYECKUX DJIEMEHTOB, TI0
00paTUMOCTH, IO YYaCTHIO KaTajiu3aTopa). DK30- M HSHAOTEPMUYECKUE
pC€aKknuu, TCPMOXUMHYCCKUEC YPAaBHCHUA. ITonsarue o CKOPOCTH XUMHYECKOH

peaknuu

1.4

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakuusax. [lonarue
O TOMOTEHHBIX M TeTEepOTreHHbIX peakuusx. [loHATHE O XUMHUYECKOM
paBHOBecuHu. DakTophl, BIMAIONIME HA CKOPOCTb XMMHYECKOH peakUuu U

ITOJIOKCHHUEC XUMHUYCCKOI'0 PaBHOBECH A

1.5

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE — PEaKIUU, DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBLHOM  peakiuu. (COCTaBIICHHE ypPaBHEHH
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUNA C HCIOJIb30BAaHHUEM METOJa

OJICKTPOHHOI'O OanaHca

1.6

Teopus ANEKTPOJUTHUECKON JIIUCCOIIAAINH. DIIEKTPOTUTHI u
HEIJICKTPOJIUTHI. KaTHOHBI, aHMOHBI. MexXaHu3M JTUCCOIMAIIUU BEIIECTB C
pPa3IMYHBIMU BUIAMH XUMHYECKO# cBs3u. CTeneHp auccoruanui. CuibHbIC
1 cnabble JIEeKTPOIMTHL. Peaknuu MOHHOTO oOMeHa. YCIIOBHS MPOTEKAHUS
peakuuii HOHHOTO OOMEHa, MOJHBIE U COKpallHHbIE HOHHBIC ypaBHEHUS
peaknuii. CBOMCTBA KMCJIOT, OCHOBAaHUH U COJICH B CBETE MPEACTABICHUI 00
ANEKTPOJIMTUYECKOW Juccoruanuy. KadecTBEHHbIE peEakllMM Ha HOHBI.

[TonsTue o ruaponuse coyien

1.7

XHUMHUYECKUUN SKCIICPUMCHT: O3HAKOMIJICHHE C MOICIAMH KPUCTAJUIMYCCKUX
peIJ_IéTOK HCOPraHNYCCKUX BCUICCTB — MCTAJIJIOB U HEMCTAJJIOB (rpa(l)I/ITa nu
anMasa), CJIOKHBIX BEIICCTB (xnopnz[a HanI/IH); HUCCICA0OBAaHUC 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOH pcaknun OT BO3JIEHCTBUA Pa3JINIHBIX (I)aKTOpOB;

HCCIICAOBAHUC  JJICKTPOIIPOBOAHOCTU  PACTBOPOB  BCHICCTB, IIPOLECCA




JUCCOLMALMU  KUCJIOT, WLIeJo4Yell M coJiell (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TPOBEACHUE OIBITOB, HIUTIOCTPUPYIOUINX MPHU3HAKH
MIPOTEKAHUS peaKkLUUii MOHHOro oOMeHa (0Opa3oBaHUE OCAJKa, BbIICICHUE
raza, oOpa3oBaHHME BOJbI); ONBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCIIUTEILHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peakuuu
pas3oKeHUs, COCAMHEHMs); PACHO3HABAHME HEOPraHUMYECKUX BEIIECTB C
IIOMOIIIBIO KaYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3aaa4

Hemerannsl u nx COCIMHCHU A

2.1

OO6mrast xapakTepucThka TajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CcTeneHu okucieHus. CrpoeHue M (usmueckue CcBOICTBA
MPOCTBIX BEIIECTB — TraJIOTCHOB. XMMHUYECKHE CBOWCTBA Ha IIPHMEpE XJIopa
(B3auMoeiicTBHE ¢ MeTalllaMy, HEMETaJlJIaMH, IeJI04aMHu). XJI0POBOAOPO/I.
CoistHasg KHCJIOTAa, XHUMHYCCKHUC CBOfICTBa, MMOJIY4CHHUE, TIPUMCHCHUC.
JelicTBue xjopa U XJIOPOBOJOPOJIa HAa OPraHM3M uYeJoBeka. BaxkHeumue

XJIOPUABI 1 KX HAXOXKACHUC B IIPUPOJLC

2.2

OO6mras xapaktepucTuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpOCHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (QU3NUECKHe
CBOMCTBAa TMPOCTBIX BEIIECTB — KHUCIOPOJAa M CEpbl. AJUIOTPOIHBIE
MOAU(UKAIIMK KHUCIOpOJa M cepbl. XHUMHUYECKHE CBOWCTBAa  CEpBHI.
CepoBosiopoa, crpoenue, GU3NYECKUE M XUMHUYECKHE CBOMCTBA. OKCHIIBI
Cepbl Kak NpPEICTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢buznueckue U XUMHYECKHE CBOMCTBa (0OIIMe Kak IMpeICcTaBUTENs Kiacca
KUCIOT U crneruduueckue). XUMHUYECKUE PEeaKlUU, JIekKallue B OCHOBE
MIPOMBIIIIJIEHHOTO Croco0a TMOJMydyeHUs CepHOW KuchnoThl. IlpuMeHenue.
Conu cepHOM KHCJIOTBHI, KauyeCTBEHHas peakius Ha cylb(ar-uoH.
Haxoxpaenue cepsl U e€ coelMHEHUI B Ipupoie. XUMUYECKOE 3arpsi3HEeHUe
OKpYKaIoIlel cpeibl COeTUHEHUSIMU Cepbl (KUCIOTHBIE T/, 3arpsa3HEHHE

BO3/lyXa ¥ BOJJOEMOB), CIIOCOOBI €T0 MPEIOTBPALICHHUS

2.3

OOmiast xapakrepucTuka 51eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUSA. A30T, paclpoCTpaHEHHE B
npupoje, ¢uznyeckne M XUMHYeckue cBoiicTBa. KpyroBopor aszora B
npupoje. AMMHAK, ero (U3NYEeCKUe U XUMHUECKUE CBOMCTBA, MOJyYeHUE U

NPUMCHCHUC. Comn aMMOHUs, HUX (I)I/I3I/I‘-IGCKI/IC n XHUMHYCCKUC CBOﬁCTBa,




npuMenenne. KauecTBeHHas peakiys Ha MOHbI aMMOHHMS. A30THAsl KUCIIOTA,
e€ mosydeHue, (Qu3MUeckMe W XUMHYECKHME CBOWCTBa (0OmIMe Kak
MIPEJICTAaBUTENS Kjlacca KHUCIOT M crneuuduueckue). lcnonpzoBaHue
HUTPATOB W COJIGH aMMOHHS B KadyeCTBE MHHEPAIbHBIX YIOOpEHUH.
XUMHYECKOE 3arps3HEHHE OKpY)Kalollled Cpeabl COEAMHEHUSIMU a30Ta

(KUCIOTHBIE JOXKU, 3arpsI3HEHUE BO3/yXa, IOUBbI U BOJOEMOB)

24

@®ochop, amroTpormHbie Moaupukamuu  Gocdopa, (Puzmueckne H
xumudeckue cpoiictBa. Oxcun  docdopa(V) u  docdhopHas Kucinora,
¢usznueckne M XUMHMYECKHE CBOWCTBA, MojdydeHue. VcnonabzoBaHue

(docdaToB B KaueCcTBE MUHEPAIbHBIX YA0OpEeHU

2.5

Obmas xapakrtepuctuka 3nemMeHToB [VA-rpymnmnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTETNEHW OKHUCICHUSA. YTIIEpPOJ, aJUIOTPOITHBIE
Mo M(UKAIMN, PAaCIPOCTPaHEHUE B MPUPOE, PU3MUECKHE U XUMHUYECKUE
cBorictBa. Ancopomusi. KpyroBopor yrimepoma B mpupoae. OKCHbI
yriepoaa, ux (U3MUYECKHE W XUMUYECKHE CBOICTBA, NEHCTBHUE HA YKUBBIC
OpraHW3Mbl, TMOJY4Y€HHE U NPUMEHEHHE. OKOJOTHYEeCKHEe MpOOJIeMBbl,
cBs3aHHbIe ¢ okcuaoM yriepoaa(lV); rumoresa rio0anbHOTO MOTEIICHUS
KIIuMaTa; NapHUKOBBIK d¢¢ekT. VYroimpHas KuciaoTa U €€ CoNM, HUX
¢usznueckue W XMMHYECKHE CBOWCTBA, IOJNy4YeHHE M TMpPUMEHEHUE.
KauecTtBennas peakuust Ha kapOoHaT-HOHBIL. Vcnonp3oBanue kapOOHATOB B

6BITy, MCIUIHUHE, TPOMBINIJICHHOCTH U CEJILCKOM XO03siCTBE

2.6

[lepBoHauanbHble TMOHATHS OO0 OpPraHMYECKHWX BEHIeCTBaX Kak O
COEIMHEHUSX Yriiepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, TJIUIEPUH,
yKcycHas kuciota). Mx cocraB u xumuueckoe crpoeHue. [lonsitue o
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XKHUPaX, OeiKax, YrlIeBoAaX — U UX POJIU
B OKM3HM 4UeJoBeka. MarTepuaibHoe €IMHCTBO OPraHUYeCKHX |

HCOPraHUYCCKHUX COCI[I/IHCHI/Iﬁ

2.7

KpeMuuii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, TIOJydCHUE W
npuMeHeHune. CoequHeHus1 KpeMHus B ipupoje. OOIue npeacTaBieHus: 00
okcune kpemHus(IV) wu  kpemuueBoit  kucimore. CHIMKaThl, UX
UCTIONb30BaHWE B OBITY, MEIWIIMHE, TMPOMBIIUICHHOCTH. BakHeiimme
CTPOWTENBHBIC  MaTepuaibl: KepaMHKa, CTEKIO, IIEMEHT, OCTOH,
xkene300eToH. [IpoOmeMbl G€30MacHOTO  HCIIOJIB30BAHUS  CTPOUTEIHHBIX

MaTepuajioB B IMOBCEAHEBHOM KU3HU




2.8

XUMHUYECKUH SKCIEPUMEHT: U3ydeHHEe 00pa30B HEOPraHMUECKUX BEIECTB,
CBOWCTB COJIIHOW KHCIIOTHI; IIPOBEJICHUE KAYECTBEHHBIX pEAKUMN Ha
XJIOPUA-UOHBI W HAONIO/EHWE TMPHU3HAKOB WX NPOTEKAHUS; OIIBITHI,
oTpakaromme (QHU3MYECKHE W XHMHUYECKHE CBOWCTBA TaJOT€HOB M UX
coelMHEeHUH (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPUAIIOB); 03HAKOMIICHHUE
¢ oOpasnaMu XJIOpUIOB (TaJIOTESHHIOB); 03HAKOMJICHHE C 00pa3liaMu Cephl U
e€ coenuHEHUSMU (BO3MOXKHO  HCIOJb30BAaHUE  BUJEOMATEPHAIIOB);
HaOmroZieHWe — mpolecca  OOyrJIMBaHWUsS — caxapa  HOJa  JCHCTBUEM
KOHIUEHTPUPOBAHHON CEPHOM KHCJIOTHI;, WU3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIIEHHOW CEPHOM KUCIOTHI, MPOBEJACHHE KAYECTBEHHOW pPEaKIMu Ha
cynbpaT-uoH U HAONIOEHHWE MpHU3HAKa €€ NMPOTEeKaHUs; O3HAKOMIIEHUE C
¢uznueckuMu cBOMCTBaMM a30Ta, dochopa U UX coeluHEHUH (BO3MOMKHO
HCII0JIb30BAHME BHJIEOMATEpUANIOB), OOpa3lamMu a3oTHBIX U (OCHOPHBIX
yaoOpeHuit; MmoaydeHue, coOupanne, pacro3HaBaHWEe M W3YYCHHE CBOMWCTB
aMMuaka; MpoBeJeHNEe KaUeCTBEHHbIX PEeaKIMii Ha MOH aMMOHHUS U ocdat-
MOH M H3yYeHHEe NPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOM  a30THOM  KHUCJIOTHI € Meaplo  (BO3MOYKHO
HCIIOJIb30BAHME BHUIEOMATEPUANIOB); W3YYEHHE MOJIENed KPUCTAJUTMUECKUX
pemi€rok anmasza, rpaduta, O¢yIiepeHa; O3HAaKOMJIGHHE C MPOLECCOM
aacopOLMU  pacTBOPEHHBIX  BEIIECTB  AaKTUBUPOBAaHHBIM  yIJIEM U
YCTPOMCTBOM MPOTHBOrasa; IOJydyeHHe, coOupaHHe, paclo3HABaHUE U
M3Y4YE€HHUE CBOWCTB YIJIEKMCIIOrO rasa; MpOBEACHUE KaueCTBEHHBIX PEaKIIHii
Ha KapOOHAT- M CHUJIMKAT-MOHbI M M3Y4YEHHE IMPU3HAKOB MX MPOTEKAHUS;
O3HAKOMJICHHE C TMPOAYKIMEH CHIMKATHON NPOMBIIUIEHHOCTH; pPELICHUE
OKCIEPUMEHTAJbHBIX 3aJad 1o TeMme «BaxHeilne HeMeETaIbl M HUX

COCIUHCHUA»

Mertanisl U UX COSIUHCHUS

3.1

OO6mras xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAaHUH
ux noJsioxkeHus B Ilepuonnueckor cucreMe XUMUYeCKUX nemeHToB J[.H.
MenpaeneeBa u cTtpoeHuss aroMoB. CTpoeHHE MeETaIoB. Mertamnndeckas
CBSI3b M METAJNIMYECKAsl KPUCTAJUIMYECKas pemeérka. DIIEKTPOXUMHUYECKUI

pax HaHpH)KeHI/II\/’I MCTAJlJIOB

3.2

duznyeckue M XUMHYECKHME CBOHCTBAa METAJJIOB. O6H_[I/Ie CII0 COOBI

MOJIYYCHHA MCTAJJIOB. IlonsTue o KOppO3ruu MCTAIJIOB, OCHOBHBLIC CIIOCOOBI




3alUThl UX OT Koppo3uu. CiuiaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpoH3a) U

UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTU

3.3

[[lenounsle MeTaNIBL: MOJOKEeHUE B [lepromnyueckoi cucteMe XUMHUYECKUX
snemeHtoB [[.MI. MeHueneeBa; CTpOEHHE HUX aTOMOB; HAXOXICHUE B
npuposae. Puznyeckue W XMMHUYECKHE CBOMCTBA (Ha MpUMEpe HATPUS U
KaJH/Iﬂ). OKCI/II[I)I U TUAPOKCUABI HATPUA U KaJIHA. HpI/IMeHeHI/Ie IICJIOYHBIX

METAJUIOB U UX COEIUHEHUN

3.4

IllenoyHo3eMeNnbHbIE METAJIBI MarHuil W KajJblUW: TIOJIOKEHHE B
[Iepnoanueckoit cucremMe xumuueckux odnemeHtoB J[.M. Menneneesa;
CTPOEHHE MX aTOMOB; HaxOXJeHHE B npupoje. Ouznueckne 1 XUMHUYECKHE
CBOWCTBA MarHusi W Kajbliusa. BaxHeWinue COeIMHEHUS KaJlblHs (OKCHI,

TUAPOKCHI, COJIH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHeHUS

3.5

AOMHUHMI: T0J0keHre B [lepromyeckoi cucTeMe XUMUYECKUX SJIEMEHTOB
J.. MenneneeBa; CTpOCHHE aToMa; HaXOXKIAEHUE B mpupoae. Puzndeckue u
XUMHYECKHE CBOWCTBA altOMUHUSA. AMMOTEpHBIE CBOWCTBA OKCHAA U

THJIPOKCHIA ATTFOMUHUS

3.6

Kenezo: nonoxenue B llepuoandeckoid cucteMe XUMHYECKHUX SJIEMEHTOB
J.. MenpeneeBa; CTpOCHHE aTOMa; HaxokKAeHUE B mpupoie. Pusndyeckue u
XUMUYECKHEe CBOMCTBA Keme3a. OKcubl, Tuapokcuabl u conu xene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJTyYCHHE

3.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C O00pasllaMd METauIOB |
CIUIaBOB, UX (PM3UYECKUMH CBOIMCTBAMU; M3YUEHHUE PE3YyIbTaTOB KOPPO3HU
METaJUIOB (BO3MOJYKHO HCIIOJIb30BaHHE BHUACOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIA KalbIMsl M HATpUsi C BOJOW (BO3MOKHO
WCIIOJIb30BaHNE BHICOMATEPUAIIOB); CCIICIOBAaHUE CBOWCTB XKECTKON BOJIBI;
mporecca TOPEHHs JKeyle3a B KUCIOpojae (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TMPHU3HAKOB IPOTEKAHUS KAaYECTBEHHBIX pEaKIUil Ha
WOHBI (MarHusl, Kajbllus, adtoMuHMS, IHKA, kenesa(ll) u sxemesza(Ill),
meau(Il); nabGmrogeHue M omucaHWe MPOIECCOB OKpaIIMBaHUS IUIAMEHU
MOHAMHM  HATpus, Kaausd M  Kalublus (BO3MOXHO  HCIOJh30BaHUE
BHJICOMATEPUANIOB); UCCleJloBaHHe aM(pOTEepPHBIX CBOWCTB TUAPOKCUIA
ATIOMHUHMS U TUIPOKCUIA LIUHKA; pelIeHHe AKCIEPUMEHTAIbHBIX 3a1ad Mo

TeMe «BakHelIne MeTaJljIbl U UX COCTUHEHUS)

XUMHS U OKpy’Karolas cpeja




4.1

Hossie Matepuaiibl v TeXHOJIOTUM. BeliecTBa U Mmarepuasnsl B MOBCEIHEBHOM
JKU3HU YeJoBeKa. XUMUA U 3J0pOBbe. be3onmacHoe UCIOIb30BaHUE BEILIECTB
Y XUMHYECKUX peakiuid B ObITy. [lepBas momoIs mpu XMMHUECKHX 03KOTrax

" OTPABJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  TI'PAMOTHOCTH. XHUMHUUYECKOE  3arps3HEHUE
okpyxkatomed cpenpl [IJIK. Ponp XumMum B pEIICHUM 3KOJIOTHYECKUX
npobiem. [IpupoHbIC HCTOYHUKH YTIICBOJOPOIOB (Yroib, MPUPOTHBIN Ta3,

He(Th), MPOIYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

4.3

XUMHUYECKUN DKCIIEPUMEHT: H3y4YeHHEe o0pa3lloB MaTepHaioB (CTEKIIO,

CIUIaBbl METAJIJIOB, OJIMMEPHBIE MaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 I03HAaBAaEMOCTU SIBJICHUI MPHUPOJbI, MOHMMaHUE OOBEKTUBHOM
3HAYUMOCTH  OCHOB  XMMHYECKOM HaykM Kak  o0Oiactu
COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIed KyJIbTyphl U
MIPAKTHUYECKON IEATEIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOTO

oO11ecTBa; IOHUMAaHUE MECTa XUMUU CPeln JPYTUX €CTECTBEHHBIX

HayK

1.2

0 HAaY4YHBIX MCTOJaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX
U TCOPCTHYCCKHUX MCTOAaxX MCCICAOBAHHSA BCIICCTB W H3YUCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUE HCII0JIb30BaTb MOACIU JIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYII

1.3

0 cdepax mpodeccHoOHATHPHOW JCATENHHOCTH, CBS3AaHHBIX C
XHUMUEH H COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBaHHBIMH Ha
JOCTH)KCHUSIX XUMHYECKOW HayKH, YTO TO3BOJIUT OOYYarOUTHUMCS
paccMaTpuBaTh ~ XMMHUIO ~ Kak  chepy cBoed  Oymymiei
po(eCCHOHATLHON JICATEIILHOCTH M CETaTh OCO3HAHHBIN BBHIOOD
XMMHUU KaK MPO(UIBHOTO TpeAMeTa IMpH Tepexojie Ha YPOBEHb

cpenHero oOmiero oopasoBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUH U YMCHHUEC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XMMUYECKUE MOHATUS: XUMHUUYECKHH DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS
Y HEOJHOPOJIHAsI CMECh, OTHOCUTEIbHbIE ATOMHAA U MOJIEKYJIsIpHast
Macchl, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIPHASL MAacca, MOJISIPHBIN
00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, CONb (CPeIHssl), XUMHUYECKas

peakuus, pCakuuu COCIUHCHUA, PCAKIHNU PA3JIOKCHUA, PCAKIHUU




3aMeIleHHs], peakuu 0OMeHa, TerIoBOi AP EeKT peakiyu, 3K30- U
9HJOTEPMUYECKHE PEAKIIMU, PACTBODP, MACCOBAst I0JIsI XUMUYECKOTO
JNMEMEHTa B COCIMHEHHWH, MaccoBas JOJI1 U IPOLEHTHAas
KOHIIGHTpALUsl BEIIECTBA B PACTBOPE, SAPO aroMa, JIEKTPOHHBIN
CIIO aToMa, aTOMHas OpOuTanb, PaguyC aToMa, BaJCHTHOCTD,
CTETICHb OKHUCIICHUS, XUMHYECKasl CBSI3b, IIEKTPOOTPHLIATEIHHOCTH,
NOJSIpHAasE W HEMNOJIApHAsh KOBAJEHTHAs CBs3b, HOHHAS CBS3b,
METaJUTMYeCcKasl CBs3b, KpUCTAIMYECKas pemeTka (aToMHasl,
WOHHAsl, METaJUIMYeCKas, MOJIEKYIIpHas), WOH, KAaTHOH, AaHHWOH,
ANEKTPOJIUT M HEIEKTPOJIUT, SJIEKTPOIUTHUYECKAs HCCOIMAIINS,
peaknuu HWOHHOTO OOMEHa, OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
peaKknuu, OKUCIUTEIb W  BOCCTAHOBHTENb, OKUCICHHE U
BOCCTAaHOBIICHHE,  DJJIEKTPOJM3,  XHMHYECKOE  paBHOBECHE,
oOpatumble M HeoOpaTUMbIe pEaKIUH, CKOPOCTh XHMHUYECKOMH

peakiuu, karanuzarop, [1/IK, koppo3us MeTamioB, CIIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXPAHEHHUS MaccChl,
nepuoauueckuii 3axkoH J[.M. MenneneeBa, 3aKOH MOCTOSHCTBA

cocTaBa, 3aKOH ABOTraJipo

2.3

TEOpPUHM  XUMHM:  aTOMHO-MOJIEKYNIpHash  TeOpusi, Teopus

AIEKTPOJUTUUECKON JUCCOIHAITIHT

BJ'Ia,Z[eHI/Ie OCHOBaMHM XMMHUYECKOH I'PaMOTHOCTH, BKJIFOUAIOIICH:

3.1

YMEHHUE TMPAaBHIBHO HCIIOJNH30BaTh M3YYCHHBIC BEIIECTBA U
MatepHuaibl (B TOM YHCIE MUHEpPAIbHBIC yIOOpEHUS, METAIUIBl H
CIUIAaBbI, TMPOIYKTHl IEpepabOTKH NPUPOTHBIX HCTOYHHKOB
yIIAeBOAOPOAOB (yrisl, MOPUPOJHOTO Tasza, HedpTH) B OBITY,
CEIIbCKOM XO3SHCTBE, Ha MPOU3BOJICTBE W NOHUMAHHUE 3HAYCHHS
KHUPOB, OCJKOB, YIJICBOJOB Ui OpraHM3Ma 4YelIOBEKa; YMCHHE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB U XMMUYECKUX TPOIIECCOB HA

OpraHM3M 4YeJI0BEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMUA APYTIUX

y4eOHBIX MPEMETOB

3.3

HalM4yue ombiTa pabOThl C  Pa3IUYHBIMU ~ HMCTOYHHKAMH
uHbOpMAllMM 1O XUMHUU (HAydHas M  HAYYHO-TIOMYJspHas

JAUTEpaTypa, CI0BapH, CIPaBOYHUKHN, UHTEPHET-PECYPCHI)




YMCHHC 00BEKTHBHO OLCHUBAThb I/IH(bOpMaI_II/IIO O BCHICCTBAX, HMX

3.4 MPEBPAIIEHUSAX M TPAKTHUYECKOM TMPUMEHCHUM H  yMEHUE
WCII0JIb30BAaTh €€ JIJIsl pelieHHs yaeOHO-TI03HABATEIbHBIX 3a/1a4
Brnagenne ocHOBaMH MOHSATHIHOTO amnmapara W CHMBOJIHYECKOTO

4 S3pIKa XHMHH JUISL COCTaBlieHUST (OpMYyNT HEOPraHUYIECKHX
BCIIECTB, YPAaBHEHHN  XMMHUYECKHX  PEaKlui; OCHOBaMH
xumuueckoit HomeHkiarypsl (IUPAC u TpuBHnanbHO)
YMmenue  OOBSCHATH  CBS3b  MOJIOKEHHUS ~ DJIEMEHTa B
[Tepromuveckoii CHUCTEME C YHUCIOBBIMH  XapaKTEPUCTHKAMU

. CTPOEHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj spa,
o011ee YHUCIIO AJIEKTPOHOB), paCIpEACIEHUEM JJIEKTPOHOB TIO
JHEPreTHYCCKUM YPOBHSAM aTOMOB IEPBBIX TPEX MEPHOJIOB, KaTUs
Y KaJIBIUS
[IpencraBnenne O NEPUOJAMYECKONM  3aBUCUMOCTA  CBOMCTB
XUMHYECKHAX JJICMEHTOB (pammyc aToma,

5 ANEKTPOOTPUIATENILHOCTD), MPOCTHIX M CIOKHBIX BEUIECTB OT
MOJIOKeHUsT 3yieMeHTOB B [lepuoamdeckoit cucreme (B MajbIxX
MepuoJax M TIJIABHBIX MOJTPYIIAax) U 3JIEKTPOHHOTO CTPOEHUs
aToma

7 YMeHue KnaccupuIimpoBaTh:

7.1 XUMHUYECKUE FTICMEHTBI

7.2 HEOPraHMYECKHE BEIIECTBA

7.3 XUMHUYECKUE PEAKIINH

8 YMeHue onpenensiTh:

81 BaJICHTHOCTh U CTENEHb OKHUCIEHUS XUMHUYECKHX JJIEMEHTOB,

' 3apsi MOHA

8 BUJ XUMHMYECKON CBSI3M U TUI KPUCTAIIMYECKOH CTPYKTYpPHI B

. COEIMHEHUSIX

8.3 XapakTep cpeAapl B BOJHBIX pacTBOpax BeHIeCTB (KHCIOT,

. OCHOBaHUI)

8.4 OKUCIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepuszoBarh (pU3nuecKrue U XMMUYECKHE CBOMCTBA:




MPOCTBIX BEIIECTB (KHUCIOPOJ, O30H, BOAOPOJ, TpaduT, amMas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIop, HATpU, Kajauii, MarHuiu,
KaJIbIIMH, aTFOMUHUH, JKEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PAacTBOPOB (BOJa,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THUIPOKCHIBI
9.9 metamioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (I u
' I1), oxcunst yruepona (II u IV), xpemuus (IV), azota u dpochopa
(IITu V), cepwt (IV u VI), cepuucras, cepHasi, a30Tucras, a3oTHas,
(dhocdopnasi, yrojibHas, KpeMHHUEBAsI KHCJIOTA U UX COJIH)
MPOTHO3UPOBATh W XapaKTePU30BaTh CBOWCTBA BEIISCTB B
93 3aBUCHUMOCTH OT X COCTaBa M CTPOCHHS, MPUMEHEHHUE BEIISCTB B
' 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXHOCTh IPOTEKAHUS
XHUMHYCCKUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBJATh MOJISKYJIIPHbIE W HWOHHBIC ypaBHEHHS
peaKuuii, B TOM YHUCIIE:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKITHI
10.3 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpyrmim) HEOPraHNYECKUX BEIIECTB
10.4 MOATBEPKAAIOIIUX FTEHETHUECKYIO B3aUMOCBSI3b MEXKIY HUMU
11 YMeHHe BBIUUCIIATH (ITPOBOAUTH Pacu&Thl):
111 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO U MOJISIDHYIO Macchl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOIO AJIEMEHTa B COCTUHEHUH
11.2 MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHUSAM XHMHUYECKUX PEaKIUHd U HaXOIUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIUU
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOTO TO3HaHUA (HaOIoJeHUeE,
121 W3MEpeHue, OKCIEPUMEHT, MOJCIUPOBAHNE) TPU HIyYECHUH

BCIICCTB MW XHUMHUYCCKHUX HBHCHHﬁ; YMEHHUC C(I)OpMy.TII/IpOBaTL

Mpo0IeMy H MPEATIOKUTh YTH €€ pelIeHUs




12.2

0e3omacHON pabOThl ¢ XMUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOMN

MOCYZIOH U 1ab0paToOpHBIM 000PYJIOBAHUEM

12.3

npaBuiamMu  Oe3omacHOro — oOpamieHuss € BEHIeCTBaMH,
UCIOJIb3YEMbIMU B NIOBCEIHEBHOM >KU3HU, MPaBUIAMH HOBEICHUS
B LEISIX COEpeKeHHsl 370pPOBbS W OKpPYKAIOMIEH TNPHPOTHON
cpenbl; TOHUMaHue Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha JKUBBIC
OpraHu3Mbl OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBUICHUS U

IpeaAOTBpaAIICHUA UX BPCIHOTO BOSHCﬁCTBHH

13

Hanmmune MPAKTUYCCKUX HAaBBIKOB ITaHUPOBAHUA u

OCYIICCTBJICHHUA CICAYIOMUX XUMHUYCCKUX OKCIICPUMCHTOB!

13.1

HU3YUCHUC n OITMCAaHUC (1)I/IBI/I‘~I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (bl/ISI/I‘—IeCKI/IMI/I N XUMHYECCKUMU SBJICHUSIMU,
OIIBbITBI, HWIUIFOCTPHUPYIOIIUEC IIPU3HAKNU IMMPOTCKAHHUA XUMHUYCCKUX

peakuui

13.2

H3yUYEHHE CIIOCOO0B pa3Ie/iCHHs CMeCe

13.3

MOJIyueHUE KHUCJIOpOJa U M3y4eHHE €ro CBOWCTB; MOJyuyeHHUE
BOJIOPOJIa M M3YYEHHE €ro CBOMCTB; MOJyYeHHE YIJIEKHUCIIOro rasa
U M3y4YEHHE €ro CBOMCTB; MOJy4yEeHHE aMMHUaKa U H3y4eHHE €ro

CBOMCTB

13.4

IPUTOTOBJICHHE PACTBOPOB C OMpPENENIEHHON MaccoBOil oJieit

paCTBOpéHHOFO BCIICCTBA

13.5

OpUMEHEHHE  WHIUKATOpoB  (JlakMyca,  METHJIOpaHXka U
(benondranenna) it onpeAeaeHUs XapakTepa cpeibl B pacTBOpax

KHCOT U LIeJouei

13.6

HUCCIEJOBAaHUE U OIIMCAHHE CBOMCTB HCOPraHMYCCKHUX BCIICCTB
pa3sjindHbIX  KJIIACCOB; H3Y4YCHHC BSaHMOﬂeﬁCTBHH KHUCJIOT C
MCTaJlllaMHU, OKCHJaMH MCTAIJIOB, PaCTBOPUMbBIMHU n
HEPACTBOPHUMbIMU OCHOBAaHUAIMU, COJISIMU, MOJIyYCHUC
HEPAaCTBOPUMBIX OCHOBaHHfI; BBITCCHCHHC OJHOTO MCETalljla
APpyruM U3 pacTBOpa COJIM; UCCIICAOBAHUC aM(I)OTepHLIX CBOICTB

TUAPOKCUIAOB aJIFOMHUHUSA U TUHKA

13.7

pCHICHUC OJOKCICPUMCECHTAJIBHBIX 3ada4 II0 TEMaAM: «OcHOBHBIC

KJIIaCCbhl HCOPraHUYCCKUX COCHHHCHHﬁ)); ((SHCKTPOHI/ITI/I‘-ICCKEISI




Iucconuanusay; «BakHeHmne HEMETalldbl M WX COCIUHEHUS,

«Bakueiime MeTajUIbl U UX COCIUHEHUS

13.8

XUMHUYCCKUEC OKCIICPUMCHTHI, HIUTIOCTPUPYIOIIUC IMPU3HAKN
IMPOTCKAHUA peaKHI/Iﬁ HUOHHOT'O O6M€Ha; Ka4YCCTBCHHBIC PCAaKIIMU
Ha IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax WOHBL: XJIOPUAI-,
Opomua-, womma-, cymbdar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-
AHUOHBI, TUAPOKCHUI-UOHBI, KATUOHLI aMMOHM, Mardus, KajJblusd,

aTIOMUHHS, Kejte3a (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenue:

141

NpCACTABIATE PE3YJIbTAThl JKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTclIbCTB, Fpa(l)I/IKOB u Ta6J'II/III N BBIABJIATH OSMITMPUUYCCKUC

3aKOHOMEPHOCTH

14.2

yCTaHaBIMBaTh  CBSI3U  MEXJAy  pealbHO  HaOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSAMH W TIPOLECCAMH, IMPOUCXOISIIMMHU B
Makpo- U MHKPOMHUpPE, OOBSCHATH MPUUYUHBI MHOTOOOpa3us

BEILECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dIEMEHThl. CHMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA.
13 Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB.
' CrerneHb OKUCTCHUS
3aKkoH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAas aTOMHas Macca.
1.4 OtHocuTenbHas MOJEKyJIsIpHas Macca. MaccoBass J0JI1  XHMHYECKOTO
dJIeMEHTa B COCTMHCHUHT
15 KomuuectBo BemectBa. Mosb. Mossipaast macca. MomisipHbIii 00bEM Ta30B.
' B3anMocBs3b KOJIMYECTBA, MACChl M YUCIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
16 @u3nuecKue U XMMUYECKUE SIBJIICHHs. XUMHUUYECKAsl peakius U €€ MPU3HAKY.
' 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH U [lepuoanyeckas cucreMa XMMHUYECKUX HJIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[lepnoanueckuit 3akoH. llepuoguueckass cuctemMa XMMHUYECKHX AJIEMEHTOB
2.1 JA.N. Menneneena. Ilepuoabl u rpynmnbsl. @uznueckuii cMbICI TOPSIIAKOBOTO
HOMEpa, HOMEpPOB NIEPHOJIA U TPYIIIIbI FJIEMEHTA
Crpoenue aromoB. CoctaB aTOMHbIX siaep. M3oTonbl. DnekTponbl. CTpoeHue
2.2 ANEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XUMHUYECKHUX DIEMEHTOB
Ilepuonnueckoit cucremsl /.. MeHnieneera
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHX 3JE€MEHTOB IE€PBBIX
TPEX MIEPUOJIOB, KaJus, KaJIbLIUS (paguyca aTOMOB,
2.3 ANEKTPOOTPHUIIATENFHOCTH, METANIMYECKUX W HEMETaJUIMYECKUX CBONCTB) U
WX COEQUHEHUH B COOTBETCTBUM C TIOJIO)KEHHMEM 3JEMEHTOB B
[lepuoanueckoil cucteMe U CTPOEHUEM UX ATOMOB
3 Crpoenue BelecTa
3.1 Xumuyeckass cBsi3b. KoBajeHTHas (MOJsIpHAss U HEMOJSIpHAs) CBS3b.




3HGKTpOOTpI/IHaTeJIBHO CTb XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Meramnnueckast CBSI3b

3.2

Tunel KpucTajuIMyecKuX pEETOK (aTOMHas, WOHHAs, MeTaJIM4yecKas),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIETKN U BUJA

XUMHYECKOH CBA3U

Baxueline npeacTaBUTeNId HEOPraHMYECKHX BellecTB. Hemeramibl M ux

COCAMHCHU. MeTauisl 1 BX COCINHCHUA

4.1

Knaccudukainus u HOMEHKIATypa HEOPTraHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromiue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yrollye; OCHOBaHUM (IIENOYM M HEpacTBOPUMBIE OCHOBAHMUS);
KUCJIOT (KUCIIOPOACOJEpXKAUe U OeCKHCIOPOIHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBI€); COJIeH (CPeIHUX U KUCIIBIX)

4.2

@uU3NYEeCKMe M XUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOIa, Cephl, a30Ta, pocdopa, yriepoia, KpeMHUS

4.3

dusndeckue U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHUS,
HaTpus, KaJus, MarLust " KaJTbITH, aJTIOMUHUS, Keresa.

DIIEKTPOXUMUYECKHUI P HAIPSHKEHUI METaJIOB

4.4

®u3nyeckue W XUMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEAMHEHUI

HEMETAJIJIOB: XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, aMMHAaKa

4.5

dusnveckue U XUMHUYECKHE CBOMCTBA OKCHIIOB HeMeTaiioB: cepol (IV, VI),
azota(ll, 1V, V), dochopa(Ill, V), yrmepoma(ll, IV), xpemuusa(IV).

HonyquI/Ie OKCHJO0B HEMETAJIJIOB

4.6

Xumudeckue cBoicTBa okcuaoB: MeTtauioB IA-IIIA rpynn, nmunka, mexu(Il) un

xenesa(ll, II). [Tonydyenne okcua0B METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMM M aM(OTEpHBIX THUAPOKCUIOB (Ha
puMepe THIPOKCHIOB aIFOMHUHUS, kKene3a, HuHKa). [lomydenne ocHoBaHHiA

1 aM(OTEPHBIX THIPOKCUIOB

4.8

OOutne XUMUYECKUE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOIHOM,
CEepOBOJIOPOHOM, CEPHUCTOM, CepHOH, a30THOM, dochopHOii, KpeMHUEBOMH,
yrojibHOW. OcoOble XMMUYECKHE CBOMCTBa KOHLEHTPUPOBAHHON CEpHOW U

a30THOM KHUCJIOT. HOHy‘IeHI/Ie KHUCJIOT

4.9

OO0ure xuMuyeckue cBoiicTBa cpeanux coeil. [lonydyenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHue BOJOpOAA, KHUCIIOpOJd, aMMHAKa,




YTIIEKHCIIOTO Ta3a B 1abopaTopuu

4.11

[Tomyuenne amMuaka, CEpHOM M a30THOW KHCIOT B IPOMBIILICHHOCTH.

O0m1re cnocoObl MOTyYeHUsT METAIUIOB

4.12

I'enermueckas CBA3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccugukamus XuMU4ecKuX peaKiyfii Mo pa3IndHbIM IPU3HAKAM: 10 YUCITY
U COCTaBy YYaCTBYIOUIMX B pPEaKIMU BELIECTB, MO TEIJIOBOMY 3PQeKTy, Mo

HN3MCHEHHIO CTCIICHEH OKMCIICHNS XUMUUECKHX 3JIEMCHTOB

5.2

TemnoBoil 3pdeKkT XUMUYECKOW peakluH, TEPMOXUMUYECKHE YpPaBHEHUS.

DK30- U 3HI0TepMUYECKHe peakluu. TepMoXuMuyeckue ypaBHEHHUSI

5.3

OKUCIUTEIIFHOBOCCTAHOBUTEILHBIE pEaKknum. OxkucnuTen n
BOccTaHOBUTENU. [Ipolecchl OKHCIEHNsS M BOCCTAHOBIICHHUs. DJIEKTPOHHBIN

0ajaHC OKHCIUTEIbHOBOCCTAHOBUTEIIBHON PEAKIINU

5.4

Teopuss  SIEKTPOJUTUYECKONW  JUCCOLUALMU. Katunownsl, AHWOHBI.
ONEeKTPONUTBl W HEINEKTpoJuThl. CHbHBIE U CcJa0ble AJICKTPOJIUTHI.

CreneHb nUcCOoIManuu

5.5

Peakiiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUSI PEAKIIMA HOHHOTO OOMEHa,

TIOJIHBIE U COKpAIEHHbIE HOHHBIE YPABHEHUSI peakuit

XUMUS U OKpYXarolasi cpea

6.1

BemectrBa u Marc€puajibl B HOBCC,HHCBHOI;'I JKHU3HHM 4YeJloBeka. bes3omacHoe
HCIIOJIB30BaHHUEC BCIHICCTB M XHMMHYCCKHUX peaKuHﬁ B na6opaTopHH u 6BITy.

HepBa;I IIOMOIIB IIPHU XUMHUYCCKHUX OKOraX M OTPaBJICHUAX

6.2

XHUMHYECKOE 3arps3HEHUE OKpYXKaromend cpeabl (KUCIOTHBIC —JOXKIIH,
3arpsi3HEHUE MOYBBI, BO3AYXa U BOJOEMOB), CIIOCOOBI €0 MpeaoTBPALCHUS
[IpenenbHas momyctumasi konmentpanus BemiectB (I1K). Ponp xumunm B
pEelIeHUN DKOJOTHYCCKUX MpoOieM. YCHIGHHE IapHUKOBOro 3ddekra,

Pa3spymieHue 030HOBOI'O CJIOs

6.3

ITpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUH B
ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM Xo3siicTBe. [IpuMeHeHue
METaJUIOB U CIUIaBOB (CTaslb, YyT'yH, JIOPATIOMHHMNA, OpoH3a) B OBITY U
INPOMBIIIIEHHOCTH MX coequHeHui. IloHsATHe O KOppo3UH METalIoB,

OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE MCTOYHHUKH YIIIEBOAOPOAOB (yroiib, MPUPOJIHBIA Ta3, HEDTH),




MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIIICHHOCTH

HepBOHa‘-IaJIBHLIe MOHATUS 00 OPraHM4CCKUX BCHICCTBAX KaK O COCIUMHCHUAX

yriepojga (MeTaH, 3TaH, STWIEH, aleTWICH, A3TaHOJI, TJMIEPUH, YKCyCHas

65 kuciora). I[lonarue o OMOJIOTMYECKH BAKHBIX BEIECTBAX: JKUPAX, OEIKax,
YIJIEBOJIAX — M MIX POJTH B )KU3HU YEIIOBEKA
7 Pacuérsr:
7.1 1o popmMyinaM XUMUYECKUX COETMHEHUIN
7.2 Macchl (MaccoBOM) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKIM YPAaBHCHHUSIM
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