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MHNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON  MpOrpaMMbl  OCHOBHOIO o011ero oOpa3oBaHus,
npeacraBieHabx B DI'OC OO0, a takxke Ha OocHOBe (emepanbHOU paboueit
IpOrpaMMbl BOCIUTAHUS M C Y4YETOM KOHIICTIMM IPENoJIaBaHusl y4eOHOro
npeaMmera «XuUMHs» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpEACTABICHHE O IENIIX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIIMTAHHMS M Pa3BUTHS OOYYAIOLIUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMeTa,  YCTAaHABIMBAECT  00S3aTeIbHOE  NPEIMETHOE  COJACpIKAHUE,
MpeAyCMaTpUBAET PACHPEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
pazzienaM M TeMaM IPOrpamMMbl MO XHWMHH, OINPENIEISAECT KOJIMYECTBEHHbBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIepKaHMUS, PEKOMEHYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUHA C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOoIecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, OMNpeNeasieT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTeIbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHUIA
K pe3yiapTaTaM OOydYeHUs XMMHH Ha YpPOBHE IIeJiell W3y4deHUs mpeaMera u
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIILHON ACSATEIBHOCTH OOYYaromierocs o
OCBOEHUIO yUE€OHOI0 COJIepP KAHUA.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aronierocs, ero NpeJacTaBIeHU 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
pOoJib UTParOT (HOPMUpPYEMBIE XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIIEHUIX
SHEPTrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS I100aTbHBIX
mpoOJieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBON U KOJIOTHYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peaimu3aliil  BO3MOXXHOCTEH JUIsl CAMOPa3BUTHS |
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (hOPMUPOBAHUE MBIIIJIECHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSITEIBHOW y4eOHOH J1eATEeNbHOCTH,



OKCIICPUMEHTAIBHBIX W HWCCIEAOBATEILCKUX YMEHUN, HEOOXOIUMBIX Kak B
MMOBCETHEBHOM )XU3HU, TaK U B TPO(PECCHOHATIBHOMN JCSITEIBHOCTH;

3HAKOMUT CO CINEeNM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI
LEJOCTHOTO B3MVIsiAa HA €OUHCTBO MNPHUPOAbI M  YEJIOBEKA, SBISETCA
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUAM, K MNPHUPOJE, K YEJIOBEKYy, BHOCHUT CBOM BKJaJ B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIIuXCsl.

JlanHbie HarpaBiieHUs B 00YYEHUH XUMHUHU 00ECTIeUnBAIOTCs crielu Ko
colepKaHusi y4eOHOro TMpeaMeTa, KOTOPbIA SBISETCA MEeAarorudyecku
aJanTHUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xvmum Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHUS OPUEHTUPOBAH
Ha OCBOCHHME OOYYalOIIUMHCS CHUCTEMbl MEPBOHAYAIBHBIX MMOHATHI XUMUH,
OCHOB HEOPTraHUYECKOW XMMHHM U HEKOTOPBIX OTACJIBHBIX 3HAUUMBIX MOHSTUN
OPTraHUYECKON XUMHH.

CrtpykTypa cofepkaHusi IpOrpaMMbl 10 XUMUHU c(HOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 nojxonaa K €€ uzyuennro. Cogep:kaHue CKIAAbIBAETCA U3 CUCTEMBI
NOHATUA O XMMHUYECKOM JJIEMEHTE M BELIECTBE M CHCTEMBbI MOHSATHA O
xuMuueckoil peakuuu. OO 3T CUCTEMbl CTPYKTYPHO OPraHHU30BaHBI IIO
MPUHLUIY TOCIEA0BATEILHOIO Pa3BUTHSA 3HAHUM HA OCHOBE TEOPETUUYECKHUX
MPEICTAaBICHUI pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuomnueckoro 3axkona [[. M. MeHnaeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TpEACTaBICHUNA 00 JIEKTPOIUTUYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHHWS PACCMATPUBAIOTCS HAa OCHOBE HMITUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OIHOTO ypOBHS K JPYroMy, BBINONHSAA (PYHKIUU OOBSCHEHUS W
MPOTHO3UPOBAHUSA CBOWCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYUYEHHS U3y4aeMbIX BEIIECTB.

OcBoenne mporpaMmbl MO XHUMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEACTABICHUAS O XHUMHUYECKOW COCTABJSIOIIENM HAay4HOM KAapTHHBI MUpa B



JIOTHKE €€ CUCTEMHOM MPUPO/IbI, IECHHOCTHOTO OTHOIIICHUSI K HAYYHOMY 3HAHUIO
Y METOJiaM MO3HaHUA B Hayke. M3yueHrne XuMuM NpoUCXOaUT C MIPUBICYEHUEM
3HAHUM W3 paHee HM3YUYCHHBIX YYEOHBIX MpeaMeToB: «OKpyXaloluid Mupy,
«buomnorus. 5—7 xiacce» U «Pusuka. 7 Kinacey.

[Ipy wu3yyeHMHM XUMHUU MPOUCXOIUT (POPMUpPOBAHME 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak o0JIacTh  COBPEMEHHOTO  €CTECTBO3HAHUS,
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa W KaK OJHOTO K3 KOMIIOHEHTOB
MHPOBOW KYJIBTYpHl. 3ajada yd4eOHOTO MpeaMeTa COCTOMT B (POpMUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BaKHEHIMX (PAKTOB, MOHSATUH, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO
XapakTepa, si3bIKa HayKd, B MPUOOMICHUN K HAYYHBIM METOJIaM MO3HAHUS MpHU
U3YYCHUH BEIIECTB M XMMHUYECKUX pEeaKiHii, B (POpPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHUW M HUX NPUMEHEHUU B Y4eOHO-IIO3HABATEIBHOW U
y4eOHO-UCCIIEI0BATEIbCKON JESATEIbHOCTH, OCBOEHUU IMpPaBWJI OE30MaCHOTO
oOpallleHHsI C BEIIECTBAMU B MOBCEHEBHOMN KU3HHU.

[Ipy u3yyeHMM XMMHHM Ha YpOBHE OCHOBHOIO OOHIEro oOpa3oBaHMS
BAXKHOE 3HAYEHUE MPUOOPEIIN TaKUE 1IEITH, KaK:

— (GOopMHpPOBAaHUE WHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILbHOMY NMPUHATUIO PEIICHHH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HAmpaBJIEHHOCTh OOyYEHUS] Ha CHUCTEeMaTHYEeCKOe MPHUOOIIEeHUE
oOy4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATENIbHON JIESITEIbHOCTH, HAYYHBIM
MEeTOJlaM MO3HaHUsI, (GOPMUPYIOIIUM MOTUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUH;

—  of0ecriedeHHE  YCJIOBHM,  CIOCOOCTBYIOIIMX  IPUOOPETCHHIO
OoOy4JaroIMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATEeTbHOCTH, TO3HAHUS W
CaMOITO3HAaHUs, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUMM), HUMEIOIIUX
YHUBEPCAIBHOE 3HAYEHUE JIJIS1 Pa3JIMYHBIX BUIOB ACATEILHOCTH;

— ¢dopmupoBanue o00ImEeH (QPYHKIIMOHATBHOW W €CTEeCTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM 4YHCJE€ YMEHHUM OOBICHATH U OLICHUBATH SIBJICHUS
OKPY’KaIOIIEero MUpa, UCMOJIb3Yysl 3HAHUS U OIBIT, MOJTYYEHHbIC MPU U3YUYECHUU
XUMUH, TPUMEHATh MX TPH PEIICHUH TPOoOJeM B TOBCEAHEBHOW XU3HU U
TPYZOBOU IEATEIBHOCTH;

— (dopmupoBaHre y OOydYaOMMXCA TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IEHHOCTH XWMHYECKUX 3HAHUW I BBIPAOOTKH JKOJIOTHYECKH



LEJIeCO00pPa3HOro MOBEJIECHUS B OBITY U TPYIJOBOM HEITEIBHOCTH B LEJAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOCHHMS OOIIEYETIOBEUECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduis U  HalpaBI€HHOCTH
JaJIbHENIIET0 00yUYEeHMUS.

OOmiee 4McnO 4YacoB, OTBEACHHBIX [UJISI M3YyYEHHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaniseT 136 yacos: B 8 kiacce — 68 4acoB
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuUM B )KU3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena m BemiectBa. du3nueckue CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CniocoObl pa3esieHust CMeCei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHTHl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOKHBIE BEelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumunyeckas (popmyrna. BaneHTHOCT, aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHAas Macca.
OTtHocuTeNbHAs MOJIEKYJIsipHast Macca. MaccoBasi 10Jisl XUMHUYECKOTO JIEMEHTA
B COCJITUHECHHH.

KomnuectBo BemectBa. Monb. Monsippas  Macca. BzaumocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamM XUMHUYECKUX COSAMHEHUM.

Ouznyeckue W XUMHUYECKUE SBJICHUS. XHUMHUYECKas peakiuss u eé
MpU3HAKU. 3aKOH COXPaHEHUsS MacChl BeNIECTB. XUMHUUYECKHUE YPaBHEHUSI.
Knaccudukanust XuMmmdeckux peakiui (CoeIMHEHUs, Pa3IoKEHUsI, 3aMEILCHHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpHu
U npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O000PYIOBaHUEM, H3YUYCHHE W
onucaHue (PU3NUECKUX CBOMCTB 0O0pa3lOB HEOPraHUYECKUX BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJI€HUE BOCKA, TAsHUE JIbJa, paCTUPAHUE caxapa
B CTYIIKE, KUMEHUE W KOHJCHCAIMS BOJbI) U XUMUUYECKUX (TOPEHUE CBEYH,
MPOKAJMBAHUE MEIHOW TPOBOJIOKHU, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SBJICHUM, HAOJIOICHWE W ONHCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuii (pa3yoKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoOJEHCTBUE
xesesa ¢ pactBopoM coiu Meau (1), u3yuenne cnocoO0B paszeieHus: CMeceit: ¢
MOMOIIIBI0O  MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTULISALIUS,
xpomatorpadusi, MPOBEJACHUE OUYUCTKHA IIOBAPCHHOW COJM, HAOIIOJEHUE WU
OMMCAaHUE PE3yJbTATOB TMPOBEACHUS OIbITAa, WUIFOCTPUPYIOIIETO 3aKOH
COXpPaHEHUSI MaCChl, CO3/TaHUE MOJIeJIel MOJIEKYJ (IIIapOCTEPKHEBBIX).



Ba:xHeiiue npeacraBuTe i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — aneMeHT u mpoctoe
BemiecTBO. HaxokneHue kucimopoga B MpUpoae, (PpU3nyeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenune kuciopoaa. CrocoOsbl
MOJIYYCHHUS] KHUCJIOpOJa B Ja0OpaTOpUd W MPOMBINUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuIoOTponHass MOAU(PUKALIMS KUCIOPOIa.

TemnoBoit 3pPexT XuMUIECKON peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- M 3HIOTEPMHUYECKUE peakUHuH. TOIUIMBO: yroib U METaH. 3arpsA3HEHUue
BO3/yXa, YCUJICHHE MTapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — smeMmeHT M mpocTtoe BemiecTBO. HaxoxkaeHue Boaopoaa B
npupojie, (U3NYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nosiyueHus. Kuciaortsl u comnu.

Mousipablit 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM ypaBHEHUSIM.

Odusnueckue CBOMCTBAa BOJbl. Boma kak pactBoputenb. PacTBOpEI
HacelleHHbIE M1 HEHACBIIEHHBIE PACTBOPHI. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass 107 BEHIECTBA B PACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B IPHUPOJE W B KU3HU 4esoBeka. Kpyrosopor
BOJBI B IPUPOJIE. 3arpsi3HEHNE NMPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX
BOJI.

Kiaccudukanus Heopranndeckux coeauHenuid. Oxcuabl. Kimaccudukarus
OKCHUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCJIOTHBIE, amM{OTEpHBbIE) U
HecoseoOpaszyromue. Homenknatypa okcuaoB. Dusmueckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3zndeckue U XMMHYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudbukanus kucnor. Homenknatypa kuciaor. Ouzndeckue
U XUMHUYECKHE CBOMCTBA KHUCIOT. Psag aktuBHocTH MeTauioB H. H. bekerona.
[Tomy4yeHue KucCIoT.

Comu. Howmenknarypa comneil. PuU3MUECKME€ W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COIEpKaHUsA KHUCIOpoAa B  BO3ZAYXe,
MoJIlyueHue, coOupaHue, pacro3HaBaHHE W HM3yUYEHUE CBOWCTB KHCIOpOJa,
HAOJIOICHHE  B3aUMOJCMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCIIOBHS



BO3HUKHOBEHHsSI M TMpEKpalleHuss TropeHus (mokapa), O3HaKOMJIEHHE C
oOpa3llaMM OKCHUJOB M OINWCAaHUWE HX CBOWCTB, IOJyYE€HHE, COOMpaHHUE,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJopoAa (TOpeHHe), B3auMOACHCTBUE
Boopoa ¢ okcuaoM meau (1) (Bo3MOkKHO HCTIOIB30BaHKME BUIEOMATEPUATIOB),
HaOMoieHre O00pa3lloB  BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEW pacTBOPEHUs BEHIECTB C Pa3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACCOBOW JOJIEW PaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U  KaJIbLIEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAJIOB), HCCIEAOBAHUE O00pPa3LOB
HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, HAOJIOJICHUE W3MEHEHUS
OKpacKd HWHIMKATOPOB B pPACTBOpaXx KHUCIOT W IIENOYEH, U3y4YCHHE
B3aumozeiicteus okcuga meau (II) ¢ pacTtBopoM cepHON KHMCIOTBI, KUCIOT C
METaJlJIaMU, PEAKIUA HEUTpaIU3alNK, TOJTYYEHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITCCHEHHME OJHOTO MeTaula JpPyI'MM M3 pacTBOpa COJH, PEIICHHE
DKCIEPUMEHTAIBHBIX 3aad N0 Teme «BaKHeWlHne KiIacChl HEOPTaHWYECKUX
COCTUHEHUI».

Hepuoauyeckuit 3axkoH U Ilepuoamyeckasi cucreMa XUMHYECKHUX
jaemeHToB JI. . MenaeneeBa. CTtpoeHne atoMoB. XHMH4YECKasi CBS3b.
OKHCIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JieMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILUEJIOYHBbIE W IIEIOYHO3EMEIbHbIE METaJlIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yioT am(poTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoamueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONIEPUOAHAS (POPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Menneneesa.
[Iepuonsl u rpynnbl. PU3HMYECKUH CMBICH TOPSAKOBOTO HOMEPA, HOMEPOB
NEpUOoAa U IPYNIbI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB
[Tepuomnueckon cucremsl . 1. MenneneeBa. XapakTepUCTUKA XUMUUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajndyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAINTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpynnaM U Mepruogam.



3nauenne llepuognueckoro 3akoHa wu llepuognueckold cHCTEMBI
XMMHUYECKUX 3JIEMEHTOB IS Pa3BUTHUS Hayku U npakTuku. [[. 1. Menaenees —
YUYEHBIN U TPAKIAHUH.

Xumuueckas cBs3b. KoBajeHTHast (ToJisspHas W HEMOJSpHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH.
[Tponecchbl okuciieHnst 1 BOCCTaHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHHE O0pa3lioB BEMIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUIPOKCHUAA LIMHKA C PacTBOpPaMU KHUCJIOT U IIEJI0YEH, IMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKLIUI
(ropenue, peakiu pa3oKeHUs], COSTUHEHU).

Mexcnpeomemmnunie ceasu

Peanm3zannst MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 8 Kjacce
OCYILIECTBIISIETCA 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUWA, TAaK W TOHATUH, SABISIOIIUXCA CUCTEMHBIMH JUISI OTHEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmMe ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4dHbI (akT, TUIOTE3a,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, KJiIacCU(UKAIMs, TEePUOIUIHOCTD,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

®dusuKa: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHUJ,
W30TONbI, PAJUOAKTUBHOCTh, MOJEKYJA, JJICKTPUYECKHN 3apsjl, BEIIECTBO,
Teno, 00bEM, arperaTHOE€ COCTOSIHHUE BEIIECTBa, ra3, (U3MYECKUE BEJIMYWHBI,
€IMHUIBI U3MEPEHHUS, KOCMOC, TIJIaHEeThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKkuus

ITepunonnyeckuit 3akoH. Ileproanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblHs U HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.



CrpoeHue BellecTBa: BUIbI XUMUUYECKOUN CBSI3U. TUIBI KPUCTALNTUYECKUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU
Y BHJIa XUMHYECKOM CBA3U.

Knaccudukanus v  HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IU4YHBIM KJlaccam
HEOPTraHUYECKUX COEAUHEHNI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XuMAYECKHX peakuid MO Pa3IuvHBIM IpU3HaKaM (10
YUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY 3D deKTy,
[0 W3MEHCHHUIO CTEIEHEW OKHUCICHUS XHMUYECKHX DJJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIOTEPMHUUYECKHUE
pEaKUMH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XUMUYECKMX peakuusx. [loHsATHE O TOMOTE€HHBIX W
reTeporeHHbIXx peakuusx. llonarue o karanuze. [loHATHE O XMMHYECKOM
paBHOBecUU. DaKTOPHI, BIMSIONIME HA CKOPOCTh XHWMHUYECKOM pEakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE  PEAKIMM, AJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCJIMTEIIbHO-BOCCTAHOBUTEINIBHBIX PEAKIMA C HCIOJIb30BAHUEM METOA
AJICKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOW  JTUCCOLMALIMH. DJEKTPOJIUTHL U
HEAJIEKTpOoauThl. KaTnoHbl, aHMOHBI. MeEXaHu3M JUCCOLMAlUM BEIIECTB C
pa3IMYHBIMHA BUJIAMU XUMUYECKOU CBs3U. CreneHb auccouuanuu. CUIIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiuu wmonHOro oOMeHa. YCJOBHS TPOTEKAHHUS PEAKIUid HOHHOTO
oOMeHa, TIOJIHBIE U COKpalI¢HHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoCTBa
KHUCIJIOT, OCHOBAaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHYECKOM
nucconmanuu. KadectBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOJIN3E COJEH.

Xumuyeckuii IKCnRepuMeHm

O3HAKOMJICHUE C MOJICIAMHU KPUCTANIMUYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — METAJVIOB U HeMeTa/uioB (rpadura U ajiMasa), CIOKHBIX BEIIECTB
(xsiopuaa HaATpus), MCCIEAOBAHHWE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peaknMu  OT  BO3JCUCTBUS  PA3IMYHBIX  (AKTOPOB,  HCCIICOBAHUE
3JIEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, ITpolecca AUCCOUUALMUA KHUCIIOT,
Iea04e v colieid (BO3MOMKHO UCIIOIb30BAHUE BUJIE0 MATEPHUAIIOB), MPOBEJICHHE
OMbBITOB, WUTIOCTPUPYIOUIUX NMPU3HAKU MPOTEKAHUS PeaKluii HOHHOTO OOMeHa



(oOpa3zoBanme oOcaaka, BBIJICJICHUE Ta3a, OOpa3OBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEaKIIUA
(ropenue, peakiuu Pa3oKEeHMUs, COCIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIBI0O KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHre SKCIEePUMEHTAIBHBIX 3a7a4.

Hemeranbl U uX coeinHeHUA

OOmrast xapakTepucTHKa TaloreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucaeHus. CTpoeHne u (pU3nvecKre CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMozielicTBUE C MeTaJUlaMH, HEMEeTallJlaMH, ILIero4amu). XJIOPOBOAOPOI.
ConsiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJIyuYeHUE, IPUMEHEHHE. JlelicTBre
XJIOpa U XJIOPOBOJOPO/ia Ha OpPTaHW3M 4eJoBeKa. BakHeine XJI0puabl U UX
HaXO0JIeHUE B PUPO/IE.

O6mas  xapakrtepuctuka aneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHBIC CTeTIEHN okucieHus. CTpoeHne u puzndeckue
CBOMCTBAa TPOCTBIX BEHIECTB — KHCIOpOAa M  CEpbl. AJUIOTPOMHBIE
MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMUYECKHE cBOKCTBa cepbl. CepoBOI0OpPO/I,
CTpoeHHe, (U3NUEeCKHe U XUMHUYEecKHe CcBoMcTBa. OKCHABI Cephl Kak
NpPEICTaBUTENIM KHUCIOTHBIX OKCHAOB. CepHas KHUCIIOTa, (QU3NYECKUE U
XUMHUYECKHE CBOWcTBa (00IIME Kak TMpeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckne). XUMAYECKUE PEaKIInH, JIEKAIUE B OCHOBE MPOMBIIIUICHHOTO
criocoba modydeHusl cepHOil kucnotThl. [Ipumenenue cepHoit kuciotel. Comu
CEpHOI KHUCIIOTHI, KaueCTBEHHAs peakuus Ha cynbdar-noH. HaxoxaeHune cepsl
U e€ coelMHEHUH B mpupoje. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKHUCICHHS. A30T, pacmpoCTpaHEHHE B
npupoje, Gpusnueckne U XUMHIECKUe cBolicTBa. KpyroBopoT azorta B mpupo/e.
AMMuak, ero pu3MUecKre 1 XUMUIECKIE CBOWCTBA, MOJyUYeHHUE U IPUMEHEHHE.
Comu aMMoHMS, WX (U3MYECKHME W XUMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHas peakuusi Ha HOHbI AMMOHUS. A30THas KHCIOTa, €€ MOIydYeHHE,
¢usnyeckue M XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KUCIIOT U crneuuduueckue). Vcmnonb3oBaHue HUTPATOB U COJEM aMMOHHUS B
KauyeCcTBE MHUHEPAIbHBIX yI0OpeHHil. XUMHUeCKOoe 3arps3HEeHHEe OKpY’Karolen
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JI0XKIM, 3arpsiI3HEHHE BO3/yXa, OYBBI



u BogoémoB). Docdop, amtorpomHsie Moaudukauu dochopa, puznueckue u
xumudeckne cBoiictBa. Oxcun docdopa (V) u  dochopHas KucioTa,
du3nueckre U XMMHUYECKUEe CBOMCTBA, nonydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUI.

O6mass  xapaktepuctuka oaneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEpO, aUIOTPOIHbIE
MoauUKAIMK, PACHpPOCTPAaHEHUE B MPHUPOJES, (PU3NUECKHE W XHUMHYCCKUE
cBoiictBa. Ancopoumsi. KpyroBopot yraeponga B npupoae. OKCuasl yriaeposa,
X (U3NUECKHEe W XUMHUYECKHE CBOWCTBA, NEHCTBHE HA XUBBIE OpPTaHU3MBEI,
MOJIYYCHHE U MPUMEHEHHE. DKOJIOTUYECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a rio0ambHOTO NOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CcoiaM, UX (UUYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4yeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnons3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTU U
CEIIbCKOM XO3SIMCTBE.

[lepBoHauanibHble TOHSTHUST 00 OpPraHMYECKUX BEHIECTBaX Kak o
COCMHEHUAX yriepoja (MeTaH, 3TaH, 3TWJICH, alleTUJICH, 3TaHOJ, TJIUIICPUH,
yKCycHasi KucioTa). [lpupomHple HCTOYHHMKH  YTIEBOAOPOAOB  (yroib,
PUPOAHBIN Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriaeBoJiax — U UX POJIM B KU3HU 4YesIOBeKa. MarepuaibHOE €TUHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYECHHE H
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue mnpencraBieHus 00
okcune kpemuus (IV) u kpemaueBoit kuciaore. CUIIMKAThI, UX UCIIOJIH30BAHKE B
OBITY, B IPOMBIIIJICHHOCTH. BaxkHeire cTponTebHbIe MaTepHalIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpobiiemMbr 6€30macHOTO UCTOIb30BAHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuyeckuii IKCRepuUMeHm

U3ydeHue O0Opa3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISTHOU
KHUCJIOTHI, POBEJICHUE KAaU€CTBEHHBIX PEAKIIMM Ha XJIOPHUI-UOHBI U HAOJIOICHHE
MIPU3HAKOB UX MPOTEKAHMS, OIBITHI, OTPAKAIOIINE (PU3NUECKHE U XUMHUYECCKUE
CBOWCTBAa TaJOM€HOB M HMX COCIUHEHUN (BO3MOXKHO HCIOJIb30BAHHE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPHUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeaUHEHUsMHU (BO3MOXKHO
UCIOJIb30BAaHUE BUJEOMATEPHUANIOB), HaOOeHUE TMpollecca OOYTIUBAHUS



caxapa NOJ JECWCTBHEM KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTBI, W3YYCHHE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOM peakuud Ha CcynbpaT-uoH ¢ HaONMIOJIeHHe Mpu3HaKa e¢&
IPOTEKaHMs, 03HaKOMJIEHHE ¢ (PU3NYECKMMHU CBOMCTBaMHU a30Ta, ¢ochopa u ux
COCIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpHAOB), O00Opa3laMu
a30THBIX U QPOCPOPHBIX yIO0OpEHHUA, TOJIydeHHe, cCOOUpaHne, paclio3HaBaHUE U
W3y4YCHUE CBOWCTB AMMHAKA, NPOBEICHUE KAYECTBEHHBIX PEAKIHMN HA HOH
aMmMoHUST W ¢ochaT-MOH U U3YYCHUE TPHU3HAKOB UX TMPOTEKAHMS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHON a30THOM KHUCIIOTBHI C MEABIO (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), H3YYEHUE MOJCNICH KPUCTALTUYECKUX
pem€Tok anMasza, rpaduta, (QymiepeHa, O3HaAKOMJICHHE C IPOILECCOM
aZcOpOIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
IpOTHBOrasa, IMOJy4YyeHue, COOMpaHHe, PACIO3HaBAaHUE M HM3Yy4YEHUE CBOWMCTB
VIJIEKUCIIOTO Ta3a, MPOBEICHHE KAYECTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-HOHbl W W3YyYECHUE MPU3HAKOB HUX TMPOTECKAHHS, O3HAKOMIIEHUE C
NPOAYKIIMEN CUIIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE KCHEPUMEHTATIbHBIX
3a7a4 1o TeMe « BakHeHIe HEMETaJUIbl U KX COCTMHEHUS».

MeTtajuibl 4 MX COCAMHEHMS

OOmrast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha
OCHOBAaHUWU UX IOJ0XKEHU B [lepronueckon cucteMme XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTauioB. Metajuinueckas
CBSI3b U METAJUIMYECKasd KPUCTAIUIMYECKAST PEIIETKA. DJIEKTPOXUMUUYECKUAN P
HalpsHKEHUM MeTaioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue cnocoObl ToOJIydeHUs MeTauioB. [loHsATHE O KOPpPO3UM METaJUIOB,
OCHOBHBIC CIOCOOBI 3alUThl WX OT Koppo3uu. CruaBbl (CTajib, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U TIPOMBIIIVICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWEe B lleproamueckond  cucrteme
XxuMuueckux anemMeHToB [[. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusnueckue W XMUMHUYECKHE CBOMCTBAa (Ha MHpUMEpe HATpUs U
kasust). Okcuabl U THAPOKCUABI HATpUsl U Kajusa. [IpuMeHeHHe MIeTOYHBIX
METAIJIOB U UX COCIUHCHHUM.

[[lenoyHO3€eMENbHBIE METAJUIBI MAarHui W KAJIbLUUW: IIOJIOKEHHUE B
[lepuoanueckort cucrteme xumudeckux osnemeHtoB JI. WM. Mennaeneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJICHUE B mpupoje. OU3nueckne U XUMUYECKHE
CBOMCTBa MarHus W Kajbliusa. BakHeWlnne coeauHEHUs Kajablus (OKCH],
TUAPOKCU/, coJn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.



AmomuHnl: mnosoxeHne B I[lepuoanueckom CUCTEME XUMHUYECKHX
anemeHTOB JI. 1. MenneneeBa, CTpO€HHME aTOMa, HAXOXKJICHUE B IPUPOJE.
duznueckre U XUMUYECKHUE CBOMCTBa amtoMuHMSA. AMQoTepHbIe CBOICTBa
OKCH/JIa U TUAPOKCUIA ATFOMUHUSL.

Keneso: nonmoxenue B [lepnoanveckor CUCTEME XUMUYECKHUX AJIIEMEHTOB
. . MenneneeBa, CTpO€HUE aToMa, HaXOXJICHUE B npupoje. Pusndeckue u
XUMUYECKue cBoicTBa xene3za. Okcuabl, ruapokcuasl U conu xkeneza (1) u
xenesa (III), ux cocta, CBOMCTBA U MOTYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METaNIOB U CIUIABOB, UX (DU3UUECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTATOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBHUS OKCHJA
KalbllUg U HATpHUs C BOJOH (BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOLIECCA TOPEHUS KENE3a B KUCIOPOAE
(BOBMOXKHO HCIIOJB30BaHWE BHUJACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMil HA MOHBI: MarHus, Kajablys, AIFIOMUHUS, [ITHKA, JKeJe3a
(II) m xeneza (III), memu (II), HaOmofeHHME W OMUCAHUE MPOIECCOB
OKpalllUBaHUsl IUJJAaMEHU HWOHAMHU HATpHsl, Kajdusi W Kaublus (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), HCCIIEIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS U TUIPOKCHA LIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHeulle MeTasibl U UX COETUHEHUSD.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTBa n Marepranbl B OBCEIHEBHOM JKM3HU 4enoBeka. be3zomacHoe
WCTIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momoiib npu
XUMUYECKUX 0KOTrax M OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIel cpeabl (MpeeabHast JoMyCcTUMas
KOHILIeHTpausi BemiectB, painee — I[IJIK). Ponp Xxumum B pelnieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3iioB MaTEPUaIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHbIC
MaTepHabl).

Mescnpeomemmnuie ceazu

Peanuzanust MexnpeaMETHBIX CBS3€l MpU U3yYEHUU XUMHUU B 9 Kiacce
OCYIIIECTBIISIETCS. YEepe3 WCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHH, SBISIONIMXCS CUCTEMHBIMH IS OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.



OO0mme ecTeCTBEeHHO-HAYYHBIC TIOHATHS: HAYYHBINA (PaKT, TUTIOTE3a, 3aKOH,
TEeOpHs, aHalIW3, CHUHTE3, KiacCHUpUKAIMsI, TEePUOINIHOCTh, HAOII0ICHUE,
OKCIIEPUMEHT, MOJICIIMPOBAaHNUE, M3MEPEHUE, MOJENb, SBICHUE, MAapPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

®dwusuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
U30TOIbI, PATUOAKTHBHOCTh, MOJICKYJa, AJIEKTPUUCCKUIN 3apss, MPOBOIHHKH,
MOJTYITPOBOJHUKH, IUAJICKTPUKH, (DOTODIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€  COCTOSHME  BEIIEeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUTMYECKass peméTKa, CIUIaBbl, (PU3WUYECKHE BEIMYWHBI, €IWHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE31b1, COJHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATbHBIC
yI00pEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE HCKOTTAeMbI€, TOTUIUBO, BOAHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHHU B €IMHCTBE Y4YEOHOU U
BOCIIUTATEIbHOW  JIEATEIbHOCTH B  COOTBETCTBUM C  TPaJUIMOHHBIMU
POCCUMCKUMHU COIIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMAaMH MOBEJICHUS U CIIOCOOCTBYIOT
IpoleccaM CaMOIO3HAHMSI, CAMOPA3BUTHSL U COLIMATIU3aLUU 00yUYatOIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYaroUIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil |
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA

LHEHHOCTHOIO  OTHOWIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY W HAy4YHOMY HACJIEIUIO, TOHUMAHUS 3HAYEHUS XUMHUYECKOU
HayKH B KU3HU COBPEMEHHOI0 O0IIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM
uHpopmManuenl O MNepeJoBbIX JOCTHKEHUSX U OTKPBITUSX MHPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTM B HAy4HBIX 3HAHHUIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpa’kIaHCKOT0 BOCTIMTAHUS:

OPEICTABICHNS O COLMAIBHBIX HOPMAax M MPABWIAX MEKIMYHOCTHBIX
OTHOLIEHUHA B  KOJUIEKTUBE, KOMMYHHUKaTUBHOM  KOMIIETEHTHOCTH B
OOLIECTBEHHO IMOJIE3HOM, y4eOHOUCCIEeI0BAaTEIbCKONW, TBOPUECKON U APYyrux
BUJIAX JESITEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIE€ATEIbHOCTH
IIPU BBINIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33714, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4EeOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHUI0O MW  B3aUMONOMOIIM B  Mpolecce ATOM  y4eOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M IOCTYIKH CBOUX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUAN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33pPEHYECKUE MPEICTABIICHUS O BEIIECTBE U XUMUUYECKON peaKInH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIIAIOIINE
OCHOBY JUIsl HOHUMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUPa, MPEJCTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJIbI, B3aUMOCBA3SX YEIOBEKa C
MPUPOJHOU CPENIOW, O POJIM XMMHUH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO03HABATENIbHBIE MOTHBBI, HAIlPaBJICHHbIC HA MOJYYCHHE HOBBIX 3HAHUU
N0 XHMHH, HEOOXOAuMble IJisi OOBSICHEHUS HaOMI0IaeMbIX IIPOLIECCOB H
SBJICHUM, MO3HABAaTEeNbHOW, MH(POPMAIIMOHHON M YUTATEIbCKOM KYJIbTYpbI, B
TOM YHCII€ HaBBIKOB CaMOCTOSATEIbHONM padOThl € Y4YE€OHBIMH TEKCTaMH,
CIOPAaBOYHOM  JINTEPATypoOil, JOCTYIHBIMH TEXHHYECKUMH  CpPEACTBaAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYYEHHIO U TO3HAHUIO, JIF0OO3HATEIBbHOCTh, TOTOBHOCTh U
CHOCOOHOCTP K CcaM000pa3oBaHUIO, IPOEKTHOM U  HUCCIEN0BATEIbCKOU
JESITeIbBHOCTH, K OCO3HAaHHOMY BBIOOpY HANpPaBICHHOCTU U YPOBHS 00Y4YEeHUS B
JladbHEHIIIEM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
310pOBbIO, YCTAHOBKU Ha 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUI U
HEMPUATUE BPEIHBIX NpHUBBIYEK (YMOTpeOJEHUs alIKoroyis, HapKOTHKOB,
KypeHHus), HEOOXOAUMOCTH  COOJIIOJIEHHUS MpaBUi  OE30MACHOCTH  MpH
oOpaInieHu ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peajibHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTHUUECKOMY HM3y4YeHUIO Mpodeccuil U Tpyaa pas3InyHOro
poJia, YBaXKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM NEATEIbHOCTH, B TOM UHCIIE
Ha OCHOBE NPUMEHEHUS! MPEIMETHBIX 3HAHMM MO XWMHUU, OCO3HAHHBIA BHIOOD
WHIUBUyIbHOW  TPAEeKTOPUM MPOJOJDKEHHS 00pa3oBaHUA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUU, OOILIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycmemHod NpodecCHOHaTbHON MEATeTbHOCTH U Pa3BUTHS
HEOOXOUMBIX YMEHHH, TOTOBHOCTH aJalTUPOBATHCA B MpodecCHOHATHHOM
cpexne;

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUSI:

AKOJIOTUYECKU LEIeCO00pa3HOE OTHOILIEHHWE K MPHUPOAE KaK HMCTOUHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 370POBOr0O
u Oe3omacHOro obpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3NYECKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHMUS
npaBmil 0€30MacHOTO TOBENEHUs NMpu paboTe ¢ BellecTBaMHU, a TaKXKe B
CUTYyalUsX, YTPOXKAIOIINUX 310POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOJTy4aeMble MIPU U3YYECHUU XUMUH, IS
pelIeHusl 3aJlay, CBSI3aHHBIX C OKpYXalolled MPUPOJHON cpenoit, s



MOBBIICHUST YPOBHS JKOJOTHYECKON KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOTO
XapaKkTepa HSKOJIOTHYECKHX MpOOJIeM M MyTed WX PEIICHHs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B IT0O3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIIbHON MTPaKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMHpPOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIC TOHATHS (3aKOH, TEOpHs,
MPUHIUI, THUMNOTe3a, (akT, CHCTeMa, MPOIECC, IKCIEPUMEHT | ApYyToe.),
KOTOpPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 HJTUX TNPEeIMETOB  (HOPMHUPOBATH
IPEICTAaBIICHUE O IEeJOCTHOW HAay4YHOW KapTUHE MHUpa, U YHHUBEpPCAJIbHBIC
yueOHble NeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpbIEe oOecrneunBaroT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IJJAHUPOBAHMIO M OCYIICCTBICHUIO YI€OHOU eITETHHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAJIbHBIE YUeOHbIE el CTBUA

Ba3oBble jiornyeckue aeiicTBUA:

YMEHUS HCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS MPU OCBOCHUHU
3HAHWI: PACKPBIBATh CMBICI XUMUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
PU3HAKH, YCTAHABIUBATH B3aUMOCBSA3H C IPYTUMHU MOHATHUSIMH ), UCTIOJIB30BaTh
MOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (PAaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KPUTEPUHM I KJIacCU(UKAIMU XHMHUYCCKHUX BEIICCTB W XUMHUYCCKUX
peaKIuii, yCTaHABIMBATh MPUIMHHO-CIICACTBEHHBIC CBI3U MEXIY OOBCKTaMHU
M3Y4YCHUS, CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHBIC, JCTYKTUBHBIC,
10 aHAJIOTHH ), JICIATh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (TIPEIMETHhIE H
METaInpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIIOIb3yeMbIE B
XUMUH, TpPeoOpa3oBbIBaTh IMIUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
IIPEICTABIICHUS — XUMUYECKHI 3HAK (CHMBOJI AJIEMEHTA), XUMHUYecKast popMyria
¥ ypaBHCHUE XUMHUYCCKON pEaKIMKM — MPH PEIICHHH Y4eOHO-TT03HABATEIIHHBIX
3amady, ¢ y4€TOM OTUX MOJCIBHBIX  TIPEJICTABICHUW  BBIABIATH U
XapaKTepHU30BaTh CYIIECTBCHHBIC IPU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHUYECKHX  PEaKIUW, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIC CBS3M W TMPOTUBOPEUUS B
M3Yy4aeMBbIX MPOIIECCaX U SBICHUSX.

ba3oBble ucciaenoBarebCcKue 1eiCTBUA:



YMEHHUE UCIOJIb30BaTh MTOCTABJIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMUS, a TaKXKe€ B KayecTBE OCHOBHI Ui ()OPMHUPOBAHUS THUIOTE3BI IO
IIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMN;

IpUOOpETEHNE OMbITa MO IUIAHWPOBAHMIO, OPTaHU3ALMU U IPOBEICHUIO
YUYEHUYECKUX OKCIIEpUMEHTOB, yMEHHE HaOI0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIBHO NPOTHO3UPOBATh €r0 pe3yJsbTaT, GOopMyJINpPOBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIO0BAHUS, COCTABIISTH
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ uHpopmanueii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U HMHTEPHPETUPOBATH HMH(GOPMALUIO
pa3aMuYHBIX BUAOB U (GOPM MPEACTABICHUS, IMOJIY4aeMyl0 M3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOIO COJIEpKaHus,
CIpaBOYHbIE TMOcoOus, pecypchl IHTepHeTa), KpPUTUYECKHM OLIEHUBATh
MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE NPUMEHSTh Pa3IMYHbIEe METO/IbI U 3aMPOCHI IPU MOUCKE U OTOOpE
MH(pOpMaMU U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOJIMMBIX NJIsl BBIOJTHEHHS
y4eOHBIX U MMO3HABATENbHBIX 33124 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIIbITA
B 00JIaCTH HCIIOJIb30BAHUSA HMH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHHE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpPMYy MpeACTaBICHUSI
nH(pOpMaMU U WUIIOCTPUPOBATH pELIAEMbIe 3aJa4l HECIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE UCIONb30BaTh W aHAJM3MpPOBaTh B Mpouecce ydyeOHOH U
HCCIIEI0OBATENbCKOMN NEeATEIIbHOCTH nH(popmanuio 0 BIIMSTHUU
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA W TPAHCIOPTAa HA COCTOSIHHE
OKPYIKAIOIIEH NPUPOIHOU CPEBI.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

yMEHUSl 3a7jaBaTh BONPOCHI (B Xone Auanora W (WiM) AMCKYCCHM) TIO
CYLIECTBY 00CykgaeMoil TeMbl, (GOpMYJIUpPOBaTh CBOM  MPEHAJIOKEHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOH 3a1a4H;

YMEHUSl TNPEACTaBIATh TMOJY4YEHHBbIE pe3yJjbTaThl MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaxX; JenaTh MPE3EHTALMI0
pe3yJbTaTOB  BBIMOJIHEHUS XWMHUYECKOTO 3KCIepUMEHTa (J1abopaTopHOro
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YU€OHOTO
MIPOEKTA);



YMEHUS Yy4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W  HMCCIEAOBATEIIbCKOW  JEATENBHOCTH IMPU  PELHICHUU
BO3ZHUKAIOIIMX MPOOJEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTIACOBAHMS
no3unuii  (oOCyxJeHus, OOMEH MHEHHSIMH, «MO3TOBbIE€  IITYPMBI»,
KOOpAWHAIMSA COBMECTHBIX IEHCTBHM, OMNpPENEIICHHE KPUTEPUEB IO OLIEHKE
KaueCcTBAa BBITTOJIHEHHON PabOThI U IPYTHE).

PeryasiTUuBHBIC YHHBEPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHHUE CaAMOCTOSITEJIbHO ONPEAEHATh LEIU AEATEIbHOCTH, TNIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
JesITeIbHOCTD, BRIOUpATh Hanbosiee 3PheKTUBHBIE CIIOCOOBI peIIeHUsT YIECOHBIX
Y TI03HABATEJIBHBIX 3a/1a4, CaMOCTOATEIBHO COCTABIATH WA KOPPEKTUPOBATH
IIPEIJIOKEHHBIA QITOPUTM JCHUCTBUM IIPU BBINOJHEHUU 3aJaHUN C YYETOM
MOJIYYECHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHHBATh COOTBETCTBUE MOJIYUYEHHOTO PE3yJIbTaTa 3asiBIICHHON LIE€JIH, YMEHUE
WCMOJIb30BaTh M AHAIMU3UPOBATH KOHTEKCTHI, IpEJaracMble B YCIOBHH
3alaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOU (enepasibHON pabouel mporpammoi,
BBIJICJIIIOT: OCBOCHHBIC O0YUYaIOIIUMUCS HAy4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI
neucTBull, creuudpuyeckue Ui MPEeaMETHOW o007acTu  «XUMHUS», BUJbI
NEATEIbHOCTH 1O TMOJY4YEHHUID HOBOIO 3HAHUS, €ro HWHTEPHpPETaLNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xoniy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS] YMEHHUIA:

e PacCKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUM: aTOM, MOJIEKYJIa,
XMMHUYECKUM 3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECH
(omHOpOAHAS ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTb, OTHOCUTEJIbHAS aTOMHAasI
U MOJIEKYJIApHAasi Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi JOJid XUMHYECKOTO »JJEMEHTa B COECIUHECHUH,
MOJISIPHBIN 00BEM, OKCH/]I, KHCJIOTA, OCHOBAHME, COJIb,
3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKasl PeaKkuusl,
KJaccu(uKanys peakiuii: peakiui COSTUHEHUS, PEaKIUU Pa3I0KECHHSI,
peakiMy 3aMeleHusi, peakiuu oOMeHa, 9K30- M JHJIOTEPMHYECKHUE
peaKkimu, TEIUIOBOM 3P (HEKT peakiuu, PO aToMa, JIEKTPOHHBIN CIIOH
aTomMa, aToMHas opOuTanb, paguyc aToma, XHUMHYEcKas CBS3b,



MOJsipHAss W HEMOJsipHas KOBAJICHTHAasi CBsI3b, MOHHAsl CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOpP, MaccoBas J0Ji1 BellecTBa (MPOLICHTHAs
KOHIIEHTpAIMsl) B pacTBOPE;

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX IMOHATHH H
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJICHHS (opmyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIU;

OTpEeNeNsITh  BAJICHTHOCTh aTOMOB  D3JIEMEHTOB B  OWHApHBIX
COCMHEHUSX, CTEMEeHb OKHUCJIEHUS DJIEMEHTOB B  OWHApPHBIX
COCAMHEHUAX, MPUHAJIC)KHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
COeIMHEHUI 1O (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTAaHUUECKUX COCANHEHUSX;

packpeiBath cMmbica llepuomnueckoro 3axkona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX moJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHUsl MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTaapo;

OMKCHIBATh M XapaKTepu3oBaTh TaOiuuHytlo (opmy [lepuomnueckoi
CUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3iu4aTh TIOHITUS «IJIaBHAs
noarpymma (A-rpynma)» u «mnodounas noarpynna (b-rpymnma)y», massie
1 OoJbllIME MEePUOAbl, COOTHOCUTHh 0003HAYEHUS, KOTOPbIE UMEIOTCSA B
tabnuue «llepuomuueckas cucrema xumuyeckux syemeHToB JI. .
MenpneneeBay € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsAl sAapa, oOIIee YHucio
AIEKTPOHOB U PacHpeAesIeHUE UX MO JIEKTPOHHBIM CIIOSIM);
KJaccu(UIMPOBATh ~ XUMUYECKHE  JJIEMEHTHI,  HEOPTaHWYECKHe
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY M COCTaBy YYaCTBYIOIIUX B
pEeaKIMK BEIIECTB, [0 TEIIOBOMY 3(PdeKTy);

XapaKTepru30BaTh (OMUCHIBATh) OOIME XUMUUECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJAcCOB,  MOATBEpXJas  ONUCAHWE  MpPUMEPaMU
MOJICKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIMX XUMUUECKUX PEAKIINM;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHMOCTHM OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBPAILEHUN B pa3JIUYHBIX YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTENIBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XHMHYECKOTO »3JIeMeHTa 1o Qopmyiie



K

COEIMHEHMS, MAacCOBYIO JIOJIIO BEIIECTBA B pacTBOpPE, NPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKOM PEaKIIN;

IPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTEIBHON JESITENBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIIeHHE, CHUCTEeMAaTU3aIHIo,
KJIacCU(UKAIMIO, BBISBICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3eUd — IS
U3YYEHHUS] CBOWMCTB BELIECTB M XMMHUYECKHX pPEaKLHM, €CTECTBEHHO-
HAay4YHBIC  METOABl  TO3HAHWS —  HAONIOJICHWE, W3MEPCHHE,
MOJICTUPOBAHUE, FKCIEPUMEHT (peaibHBIN U MBICIICHHBIN);

CIEN0BATh TMpPABWJIAM  IOJB30BAHUS XHMHUYECKOM TMOCYyIOW U
nabopaToOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBHIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHON MACCOBOM [JIOJEH PACTBOPEHHOIO
BEIIIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMHUYECKUE HKCIEPUMEHTHI 10
pacno3HaBaHWIO PACTBOPOB MIEIOYEH UM  KHCIOT C IOMOIIBIO
MHJUKATOPOB (JaKMYyC, (eHOI(PTATIENH, METUIOPAHXK U IPYTHUE).

KOHIly oOyueHus B 9 KJjiacce TMpeJAMETHBIC Pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHA: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHHS, XMMHUYECKas peakius, XUMHUYEecKash CBfA3b, TEIJIOBOU
3 dekT peakuu, MOJIb, MOJSPHBIA O0BEM, PacCTBOP, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOIUTUYECKAST TUCCOLUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHUCJIHUTENIb, BOCCTAHOBHUTENb, OKHUCIEHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaUIMYecKass pemérka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, TMpeaeabHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MIPUMEHSThH 3TU NOHATHS MPU OMKUCAHUM BELIECTB U X MPEBPAILICHUII;
WCIIOJIB30BaTh XUMHYECKYI0) CHMBOJIMKY IS COCTaBJICHHS (Qopmyl
BELIECTB U YPABHEHUI XUMHUUYECKUX PEaKIIMi;



ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHHUSX Pa3IMYHOTO COCTaBa, MNPUHAJIEKHOCTD
BEILIECTB K OMNpPEACIEHHOMY KJIacCy COeIUWHEHUN mo ¢dopmysam, BHI
XUMUYECKON CBsA3M (KOBaJCHTHas, WOHHAs, MeETaJUIM4YecKas) B
HEOPTraHUYECKUX COCIUHEHUSX, 3apsi/l MOHA M0 XUMHUYECKO Gopmyiie,
XapakTep cpeApl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCIUHEHHIA,
THUIl KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOTO BELIECTBA;

packpeiBath cMmbich [lepuogmueckoro 3axkona [[. M. Menneneera u
JEMOHCTPUPOBATh €ro NOHMMAaHHWE: ONHUCHhIBATh W XapaKTepU30BATh
Tabnnunyto Gopmy [lepuoanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB:
pasznuyaTh MOHATUS «IJaBHas moarpynna (A-rpynma)» u «moOodHas
noarpynna (b-rpynma)», manble U OOJdbIINE MEPUOJIBI, COOTHOCUTH
0003HAYEHHUSA, KOTOpbIE HMEIOTCS B NEPUOAMYECKON Tabmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHS AaTOMOB XHMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsj sjapa, oOIIee YHUCIO JJICKTPOHOB U
pacrpeniesieHe UX M0 JJICKTPOHHBIM CJI0siIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U X COCAMHEHUN B
npesnenax MajlblX NEPHOJOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJacCU(PUIMPOBATh ~ XUMHUYECKHME  DJIEMEHTbl,  HEOPraHUYECKUE
BEILIECTBA, XUMUYECKHUE PeaKIUu (110 YUCITYy U COCTaBY YYaCTBYIOLIUX B
peaklMK BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTENEeHE!
OKHUCJICHUS] XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOUIUE U CIEHUPUUECKUE XUMUUYECKUE
CBOMCTBAa NPOCTBIX M CIIOKHBIX BEIIECTB, INOATBEP)KIAs OIHUCAHUE
OpPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHMI COOTBETCTBYIOIIMX
XAMUYECKHUX PEAKIIUM;

COCTABJISITh YPABHEHUS DJIEKTPOJUTUYECKOM JHUCCOLMALMU KHUCIOT,
LIEJI04YEeN W COJIEM, IOJIHBIE WU COKpPAIIEHHBIC YPAaBHEHHUs pPEAKLUN
MOHHOTO  OOMEHa, YpaBHEHMsS  peakiuil,  MOATBEPKIAIOIINX
CYILIECTBOBAHME T'€HETUUYECKOM CBSI3M MEX]y BEIECTBAMU Pa3JIMYHBIX
KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKUUi
MOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOTO OajlaHCca 3TUX peaKklui;



MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XMMHUYCCKHUX IPEBPAICHUN B Pa3IMUHBIX
YCIIOBUSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JOJI XHMHUYECKOTO »JJeMEeHTa 1o (dopmyIie
COCIUHEHMS, MacCOBYIO JIOJIIO BEIIECTBA B pPacTBOPE, MPOBOIUTH
pacuéThl 10 YPaBHEHUIO XUMHUYECKOHN PEaKIny;

coOnrofaTh MpaBuUia  MOJB30BaHUA  XMMHUYECKOW TOCYIOoM U
nabopaTOpHBIM 000pYyIOBaHWEM, a TakKXKe MpaBWia OOpAIIEHUS C
BEIICCTBAMH B COOTBETCTBHHM C HMHCTPYKIIMSAMHU 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTIBITOB IO IOJIYYCHHIO W COOMPaHHUIO
ra3000pa3HbIX BEIISCTB (aAMMHAaKa M YTIECKUCIIOTO ra3a);

NPOBOJUTh pPEaKIMH, TOATBEPKIAIONINEe KAYeCTBECHHBIH COCTaB
pa3IMYHBIX BEIICCTB: pPACIO3HABATh ONBITHBIM MYTEM  XJIOPHI-,
Opomua-, wuomuna-, kapObonar-, ¢docdar-, cumukar-, cyiubdpar-,
THJIPOKCHJI-UOHBI, KATHOHBI aMMOHHS M HOHBI M3yYCHHBIX METAJLIOB,
MIPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUICCKUX BEITCCTR;
NPUMEHATh OCHOBHBIC OIEPAIlMN MBICIIUTEIBHON JIEATCTbHOCTH —
aHajgM3 W CHHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CHUCTEMAaTH3alUIo,
BBISIBJICHHE TIPHYUHHO-CJICICTBEHHBIX CBSI3CH — ISl M3yUCHUS CBOWCTB
BCIICCTB M XUMHUYECKMX pEaKIMH, €CTECTBEHHO-HAYYHBIC METOIbI
MMO3HAaHUS — HaOIIOJICHWEe, U3MEPEHUE, MOJICITUPOBAHNE, IKCIICPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne KosmuecTBo yacos
DJIeKTPOHHbIE
HaumenoBanue pa3jiesioB (undposbie)
I KoHnTpoubn IIpakTHyeck
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ue padoTsbl
pecypchbl
n
Pa3nea 1. IlepBonayanbHble XUMHYECKHE NOHATHS
XuMus — BaxHas 00J1acTh
bubnnoreka IIOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 IIPaKTUYECKON 37¢
NeSITEILHOCTH YEI0BeEKa T
1 BemectBa u xuMuueckue bubmorexa [IOK
2' AL 15 1 https://m.edso0.ru/7f418
pesit 37c
Hroro no paszneny 20

Paspen 2. Baxxneiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

but6mmoreka [IOK
2. B .K )
OIAYX. RHEIOPOA 6 https://m.edsoo.ru/7f418
1 [TousTHe 00 okcUmax
37c
but6mmoreka [IOK
2. B JI
OAOPONLLIOHATHE O 8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COJAX

37c



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

bu6nuoreka [IOK

2. Bopna. PactBopsl. [lonsitue
5 https://m.edsoo.ru/7f418
3 00 OCHOBaAHMAX
37c
9 OCHOBHBIE KJIaCChI bubmuorexa [JOK
4' HEOPTaHUIECKUX 11 https://m.edsoo.ru/7f418
COCIMHEHU 37¢c
Wroro mo paszneny 30

Paznen 3. llepuonnueckuii 3axkon u [lepuoguyeckas cucreMa xumnuyeckux djaementon /1. U.

Menaeneena. CTpoe}me aToMOB. XHMMHYecKada cBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PC€akKIuu

[Tepunonnueckuii 3aKoH 1
3 [lepuoauueckas cucrema bubmuorexa [JOK
1' XUMHUYECKHUX 3JIEMEHTOB /J]. 7 https://m.edsoo.ru/7f418
N. Menneneesa. CtpoeHue 37c
aToma
XumMudeckas CBS3b.
bu6nunoreka [IOK
3. OKHCIIHTEIBHO-
8 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTEIbHBIC 37
peakuuu o
but6mmoreka [IOK
Hroro no pa3zneny 15 https://m.edsoo.ru/7f418
37c
bu6nuoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f418

37c



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
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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




9 KVIACC

Ne KosauuecTBo yacoB
DJIEeKTPOHHbBIE
HaumenoBanue pa3jiesioB (undposbie)
I KonTpoabu [MpakTnyeck
U TeM NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble paboThbI ne paboThbl
pecypcbl
n
Pa3nea 1. BemecTBo U XuMH4yecKkme peakiun
[ToBTOpeHwue u yriayodieHue bubnuotexa [HOK
3HaHWI OCHOBHBIX Pa3/IciioB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiiacca 636
bubnnoreka IIOK
OcHOBHBIE 32aKOHOMEPHOCTHU
N 4 https://m.edsoo.ru/7f41a
XUMHUYECKHUX PEAKITHIA
636
DIEeKTPOTUTHIECKAS bubnmnoreka [JOK
IUACCOIAAINS. XAMHUYECKHAE 8 1 1 https://m.edsoo.ru/7f41a
peaKIuu B pacTBOpax 636
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M X COeIMHEHUS
OO0mias XxapakTepucTUKa bubnmoreka [JOK
XAMHYECKHUX JIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIIA-rpynnsl. ['anorenst

636



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

OO01as xapakTepuCTHKA

2 bu6nmoreka [IOK
. XMMHYECKHX DIIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmel. Cepa u eé 636
COCIUHCHUSA T
OO011ast XxapakTEPUCTHUKA
2 P P bubnnoreka IIOK
' XHMHHCCKHX SIICMEHTOR 7 https://m.edsoo.ru/7f41a
3 VA-rpymmsl. A3ot, pocdop 636 T '
U UX COCIUHEHUA T
OO01mas xapakTepucTHKa
5 bubmmoreka [IOK
. XUMHYECKHX 3JIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yrnepoa u 636
KPEMHUI U UX COCTUMHECHUS T
Wroro mo paszneny 25
Pazgen 3. MeTa/1bl H HX COeTMHEHUS
3 but6mmoreka [IOK
1' OO61mue CBOCTBA METAIIOB 4 https://m.edsoo.ru/7f41a
636
. but6mmoreka [IOK
3. Baxknelime Metamisl 1 UX
16 https://m.edsoo.ru/7f41a
2 COEIUHEHUS

636



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

Uroro mo pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4, BemectBa u maTepuainsl B Bubmiorexa IIOK
3 https://m.edsoo.ru/7f41a
1 JKU3HU YeJIOBEKa
636
Utoro no pazneny 3
bubnnoreka IIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBHIEE KOJIMYECTBO 68 4 ;
YACOB I10 ITIPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
J KoaudecTBO yacoB
DJIeKTPOHHBIE
Jara P
Kontpoas | Ilpaktuue nupposbie
Tema ypoka Bce usyye
HbIE CKHe st odpa3oBarTeib
ro
I padoThI padoThI HbI€ pecypchbl
bubnuoreka
[Ipenmer xumuu. Pons xumun B 1 ILHOK
JKU3HU YeaoBeKa. Tena u BelmecTsa https://m.edsoo.r
u/ff0d210c
bubnuoreka
ITongarue o MeTonax MO3HAHUSI B 1 LHOK
XUMUH https://m.edsoo.r
u/ff0d227e
[Tpaktnyeckas pabora Ne 1 «IIpaBuina bubnuoreka
paboThl B 1a00paTOpPUU U PUEMBI 1 LIOK
oOpailieHus ¢ 1abopaTOPHBIM https://m.edsoo.r
000pyT0BaHUEM u/ff0d23dc
Bubnuoreka
Yucreie BemecTBa U cMmech. CriocoOnl 1 IIOK

pa3aciICHUA cMmeceit

https://m.edsoo.r
u/ff0d26c¢ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[TpakTruueckas padora No 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKH ITOBApPEHHOM COJIN)»

bubanoreka
HOK
https://m.edsoo.r
u/ff0d28c8

ATOMEI 1 MOJICKYJIbI

bubanoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

XHUMHUYECKHE 3IEMEHTEI. 3HaKU
(CI/IMBOJ'ILI) XUMHUYCCKHUX DJICMCHTOB

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d2be8

HpOCTHe " CJIIOKHBIC BEIICCTBA

bubnunoreka
[HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO'MOJ’IeKy.]'ISIpHOC YUCHUC

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIECTB.
Xumunueckas popmyina. BaneHTHOCTb
aTOMOB XMMHUYECKUX JIEMEHTOB

bubaunoreka
LHOK
https://m.edsoo.r
u/ff0d2eae

OTtHocuUTEILHAA aTOMHAsA Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca

bubauoreka
HOK
https://m.edsoo.r



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

u/ff0d323c

bubnuoreka
MaccoBas 10J11 XMMHUYECKOIO I[HOK
JJIEMEHTA B COCMHCHUH https://m.edsoo.r
u/ff0d350c
bubnuoreka
KonnuecTtBo BemecTBa. Mosb. ILHOK
Momnspnas macca https://m.edsoo.r
u/ff0d5230
bubnuoreka
DU3NYECKUE U XUMUYECKHE SBJICHUS. LHOK
XuMHU4YECKask peaKLus https://m.edsoo.r
u/ff0d37fa
bubnuoreka
IIpu3Haky u ycaoBuUs NPOTEKaHUS LHOK
XUMUYECKHUX PEaKLIUN https://m.edsoo.r
u/ff0d3al6
bubnunoreka
3aKOH COXpaHEHUsI MacChl BELIECTB. LIOK
XHWMHUYECKUE YPAaBHEHUS https://m.edsoo.r
u/ff0d3b88
bubnmoreka
Brruncnenus konmuuecTBa, Maccol
[MOK

BEII[ECTBA 10 YPABHEHUAM
XUMUYECKHUX PEaKIni

https://m.edsoo.r
u/ff0d5708



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

Knaccudukanus XuMHIeCKux

bubanoreka

peakuuil (coequHEeHus, Pa3I0KEeHUS HOK
saMeIeHIs, oGMeHa) ’ ’ https://m.edsoo.r
HHCHI, u/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIi- Bubmorexa
HOK
sHuMKIoneaucT. O0oO0IeHne u
crucTeMaTu3alvs 3HaHUI https://m.edsoo.r
H u/ff0d40c4
bubanoreka
KonTponbnas paborta Nel mo teme LIOK
«BelecTBa 1 XUMHYECKUE PEAKIIUNY https://m.edsoo.r
u/ff0d4290
bubnuoreka
Bo3ayx — cmech razos. CocraB LOK
Bo3nyxa. Kucimopon — 31eMeHT U
0 oi}rl)(()e se eCTr;OH Osom https://m.edsoo.r
p HICCTBO. u/Ff0d448e
. bubnuoreka
dusnueckre U XMMHUUECKUE CBOICTBA
LHOK
KHCIJIOPO/Jia (peaKIuu OKUCIICHHUS,
ropenue). [TousTre 06 okcumax htos.//m.eds00.¢
PEHHE). A u/ff0d4614
bubanoreka
CriocoObI MOTy4eHUs KHCIOPO/Ia B
IHOK

71a00paTOPUU U IPOMBIIIIEHHOCTH.
[TpumeHneHune kuciaopoa

https://m.edsoo.r
u/ff0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

TemnoBoii 3 pexT xumudeckon bubnuoteka
peaKkuuu, OHATUE O HOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- https://m.edsoo.r
¥ HI0TEPMUYECKUX PEAKIHAX u/ff0d4790
bubnuoreka
TormBo (HedTh, yroib 1 METaH). OK
3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro L{t o-//m.edsoo.r
[PEIOTBPAICHHS u/ f?Od 4C4a '
[TpakTuyeckas padora Ne 3 o Teme EHO(;IJEHOTGM
«Ilonyuyenue u cobupanue
. https://m.edsoo.r
KHCJIOpPO/1a, U3yYEHHUE €T0 CBOMCTBY u /f?O d4ae2
bubnnoreka
Bonopon — anemeHT u nipocroe I[HOK
BelecTBo. HaxoxxaeHnue B npupoje https://m.edsoo.r
u/ff0d4dd0
bubnnoreka
Du3nYeCKne 1 XUMUYECKHE CBOMCTBA LHOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.r
u/ffod4ddo
bubnuoreka
[HOK

[TousaTre 0 KUCIOTaX U COIAX

https://m.edsoo.r
u/ff0d50d2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4ae2
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bubauoreka

CniocoOsI 1oTy4eHust BOAOPO/Ia B HOK
nabopaTopuu https://m.edsoo.r
u/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme EI/gIJ(IHOTeKa
«[lony4yenue u cobupanue BOAOPOA,
. https://m.edso0.r
M3Yy4YEHUE €r0 CBOMCTB) U /f?O 44§42
bubnuoreka
MounspHslii 005€M ra3oB. 3aKoH LIOK
ABoraznpo https://m.edsoo.r
u/ff0d542e
N bubnuoreka
Breruucnenus o00b€Ma, KoITU4YeCTBa OK
BEIIIECTBA ra3a o €ro U3BECTHOMY tht o-//m.edsoo.r
KOJINYECTBY BEIIECTBA HIIH 00BEMY U /f?OéiSSéO '
. bubnnoreka
Beruucnenust 06bEMOB ra3os 1o 1OK
YPaBHEHUIO PEAKIIMU Ha OCHOBE
N N https://m.edso0.r
3aK0HA 00BEMHBIX OTHOIIIEHUH T'a30B u/ffod5708
bubnuoreka
DusnyecKkue 1 XUMUYECKHE CBOMCTBA HOK

BOJbI

https://m.edsoo.r
u/ff0d587a
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bubauoreka

CocraB ocHoBanwuii. [lonstue 06 [HOK
WHJIUKATOpax https://m.edsoo.r
u/ff0d59e2
Bopa kak pactBopuTEIb. bubnuoreka
Hacpinennsie 1 HeHACBIIIIEHHBIC LHOK
pactBopbl. MaccoBas 0Jisl BEEecTBa https://m.edsoo.r
B pacTBope u/ffod5b40
[TpakTuyeckas padora Ne 5 o Teme bubnuoreka
«[IpuroToBiieHrE PACTBOPOB C [HOK
OIpeNeNEHHON MaCCOBOU J10JIEH https://m.edsoo.r
PacTBOPEHHOTO BEIIIECTBAY u/ff0d5eba
bubnuoreka
KonrtponsHas pabora Ne2 o treme [HOK
«Kucnopoz. Bogopox. Bona» https://m.edso0.r
u/ff0d6342
bubnuoreka
Oxkcupsl: cocTaB, KiaccupuKaius, [HOK
HOMEHKJIaTypa https://m.edso0.r
u/ff0d664e
[Tonyuyenne 1 XuMHUYECKHE CBOMCTBA bubamorexa
[HOK

KHUCJIOTHBIX, OCHOBHBIX U
aM(bOTCpHBIX OKCHUI0B

https://m.edsoo.r
u/ff0d664e
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OcHoBaHus: cOCTaB, Kinaccupuxams,
HOMEHKJIaTypa

bubanoreka
HOK
https://m.edsoo.r
u/ff0d67ca

[TonydyeHnune u XuMHYECKHE CBOMCTBA
OCHOBaHUH

bubanoreka
HOK
https://m.edsoo.r
u/ff0d67ca

KwucnoTsr: COCTaB, KJ'IaCCI/I(i)I/IKaI_II/IH,
HOMCHKIJIaTypa

bubnunoreka
HOK
https://m.edsoo.r
u/ffOdfee2

HonyquI/Ie U XMMHYECKHE CBOMCTBA
KHUCJIOT

bubnunoreka
[HOK
https://m.edsoo.r
u/ffOdfee2

Conu (cpenHue): HOMEHKIIATYpA,
CIIOCOOBI TOMYYEHUS, XUMHUYECKHE
CBOMCTBA

bubnuoreka
[HOK
https://m.edsoo.r
u/00ad9474

[TpakTuueckast paborta Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUMYECKHIX
COECTUHEHUI

bubaunoreka
LHOK
https://m.edsoo.r
u/00ad9b7c
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bubauoreka

['eneTrdeckas CBS3b MEXKIY KJIaCCaMH IIOK

HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.r
u/00ad9a50
bubnuoTeka

OO0o6uieHe U cUcTeMaTU3alus LIOK

3HaAHUHN https://m.edso0.r
u/00ad9ch2
bubnuoTeka

Konrtponsnas padora Ne3 o teme

"OCHOBHBIE KJIACChl HECOPTaHUYECKUX HOK

o https://m.edso0.r

COC/IHCHHH u/00ad9ela
bubnuoteka

[TepBbie MOMBITKY KIACCH(PUKAITUU

XHMHYECKUX dJeMeHTOB. [loHsTHE O [OK
https://m.edsoo.r

TPYIIax CXOTHBIX AJIEMEHTOB u/00ad9ffa

Ilepponnueckuii 3aKOH U bubnuoreka

Ilepunonnueckas cucrema [HOK

XUMUYECKHX 351emMeHToB J[. 1. https://m.edsoo0.r

MeHneneeBa u/00ada52c¢
bubnuoreka
HOK

[Iepuonpl, rpynmsl, HOATPYIIIIBI

https://m.edsoo.r
u/00ada52c



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

bubauoreka

Crpoenue atomoB. COoCTaB aTOMHBIX LIOK
saep. M3oTomsl https://m.edsoo.r
u/00ada342
CTpoeHue AIEKTPOHHBIX 000I0UYCK bubamotexa
aToMOB 3J1eMeHTOB [leproanueckoi HOK
cucremsl 1. V1. Menpeneesa hitps.//m.eds00.1
u/00adabbc
XapakTepucTuKa XUMHYECKOTO bubnuoreka
3JIEMCHTA MO €TO MOJIOKCHHUIO B LHOK
Ilepnonnueckoi cucreme /1. U. https://m.edsoo.r
Mennenecena u/00ada824
3nauenune [lepuoandeckoro 3akoHa bubnnoreka
JUISl pa3BUTHS HAYKH U NTPAKTUKU. [[. LHOK
N. MenneneeB — y4€HbIN, IEIAror 1 https://m.edsoo.r
rpak 1aHuH u/00ada96e
bubnuoteka
DIIEKTPOOTPULIATETLHOCTh aTOMOB LIOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.r
u/00adaab8
bubnuoteka
[HOK

HMonHas xuMuueckas CBSI3b

https://m.edsoo.r
u/00adac34
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bubauoreka

KoBanieHTHas mossipHas XUMHYeCKast [IOK
CBSI3b https://m.edsoo.r
u/00adaab8
Bubnuoreka
KoBanentHas HemosspHas [IOK
XUMHUYECKAA CBSI3b https://m.edsoo.r
u/00adaab9
bubanoreka
CreneHp OKUCIIEHUS HOK
https://m.edsoo.r
u/00adae28
bubanoreka
OKHUCINTEIHLHO-BOCCTAHOBUTEIILHEIE [IOK
peakuuu https://m.edsoo0.r
u/00adb076
bubanoreka
[HOK
OKuCINTEIN U BOCCTAHOBUTEIN
https://m.edsoo.r
u/00adb076
Konrponsnas padora Ne4 o reme BIg?HOTeKa
«Ctpoenne aroma. XUMHUYECKast I
https://m.edsoo.r
CBA3LY u/00adb486
bubanorexa
PesepBHrlit ypok. O6001ICHHE U [HOK

cHCTeMaTHU3alus 3HaHUu!

https://m.edsoo.r
u/00adb33c
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bubauoreka

PesepBHbIil ypok. O0001ICHHE 1 1 LIOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.r
u/00ad9ch?2
Bubnuoreka
PesepBHbIil ypok. O0001ICHHE 1 1 LIOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.r
u/ff0d61ch
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KVIACC

N KoaundecTBOo yacoB
JJIeKTPOHHBbIE
K Jlara b
OHTPOJIL undgposbie
Tema ypoxka Bce P IIpakTuyec H3Yy'€eH
HbIe o0pa3oBaTesibH
ro KHe padorpl | HA
L padoTbI ble pecypchl
[lepuoauueckuii 3aK0oH. bubanoreka
[Tepnoguueckas cucrema 1 I_[OK
XUMHYECKUX 3jieMeHToB J[. 1. https://m.edso0.ru
Meunneneena /00adb59¢e
3aKOHOMEPHOCTH B bubnuoreka
U3MEHEHUHU CBOMCTB 1 [HOK
XUMHUYECKHUX DIIESMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPUOOB /00adb6b6
bubnuoreka
Knaccudukanms u OK
HOMEHKJIaTypa 1 .
copra o ermec https://m.edsoo.ru
HEOPraHUYECKUX B TB
p H /00adb7e2
. Bubnuoreka
Buabsl XuMHU4YECKOH CBSI3U U
HOK
THUTIB KPUCTATUTHYECKHIX 1

peleéToK

https://m.edso0.ru
/00adbac6
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Kontponsnas padora Nel mo
teMe «lloBTOpeHue u
yriiyOjeHue 3HaHui
OCHOBHBIX pa3zeiioB Kypca 8
KJ1accay

Knaccudukanusa XuMHuecKux bubmotexa
peakLMii Mo pa3audHbIM LIOK
S — https://m.edso0.ru
/00adbcb0
[TonsiTHE O CKOpOCTH bubnuoTeka
XUMHYECKON PEaKLIUH. ILHOK
[ToHsITHE O TOMOTEHHBIX U https://m.edsoo.ru
TeTEPOreHHBIX PEAKLHAX /00adbe9a
IToHsiTHE O XUMUYECKOM
paBHOBecuH. DaKTOPHI, bubnuoreka
BJIUAIONIME HA CKOPOCTh [HOK
XUMUYECKON PEAKLUU U https://m.edsoo.ru
[MOJIOKEHNE XUMUYECKOTO /00adc28c
paBHOBECHUS
bubnuoreka
OKHUCIUTENBHO- HOK

BOCCTAHOBUTCIIbHBIC PCAKITUN

https://m.edsoo.ru
/00adcade
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Teopus 3MEKTPOIUTUYECKON

bubanoreka

LHOK
nucconuanu. CUIbHBIE U
cJ1a0bIe DIIEKTPOJIUTEI https://m.edsoo.ru
p /00adcd68
Bubnuoreka
" LHOK
Honnble ypaBHEHHsI peakui
https://m.edsoo.ru
/00add448
XUMHYECKUE CBOMCTBA KUCIOT
o bubanoreka
1 OCHOBAHHWU B CBCTC
MIPEJICTaBICHHUIA 00 HOK
N ——— https://m.edsoo.ru
p /00add5d8
IUCCOLIMAINT
XUMHYECKHE CBOMCTBA COJIEU bubaunoreka
B CBETE MpeCTaBICHUM 00 LIOK
JIIEKTPOJIUTUYECKON https://m.edsoo.ru
JUCCOLUALNU /00add8b2
bubanoreka
N LHOK
[TonsTHE 0 ruIpONH3€E CONen
https://m.edso0.ru
/00add9d4
bubanorexa
O600menue n [IOK

cUCTeMaTHU3aus 3HaHUHU

https://m.edso0.ru
/00addd12
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ITpakTuueckas padota Ne 1.

bubauoreka

«Pemenue LIOK
https://m.edso0.ru

AKCIEPUMEHTAIbHBIX 3a/1a4» 100addbfa
Konrponsnas padora Ne2 o bubnuoreka
TeMe «DIEKTPOIINTHYECKAs LIOK
IUCCOLMAI. XUMHUYECKUE https://m.edsoo.ru
PEaKIMHU B PacTBOPAX» /00addecO
OO61as xapakTepucTUKa bubmorexa
rajioreHoB. XUMHYECKHe LIOK

. https://m.edso0.ru
CBOICTBa Ha MpUMeEpE XJIopa 100addfe?
Xnoposogopoxa. ConsiHast bubnuoreka
KHUCJI0TAa, XUMHUYECKHUE [HOK
CBOWCTBA, MTOJTYyYEHHUE, https://m.edsoo0.ru
MIPUMEHEHUE /00ade104
[Tpaktuyeckas pabora Ne 2 o bubnuoreka
teMe «llonydenue conssHon LHOK
KHCJIOTBI, U3y4eHUE €€ https://m.edsoo.ru
CBOMCTBY» /00ade348
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Brprunciienus o ypaBHeHUSIM bubnuoTeka
XUMHUYECKHUX PEaKIUi, €CIn [HOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru
N30BITKE /00ade488
bubnmnoreka
OO01mas xapakTepucTHKa [HOK
aneMeHTOB VIA-Tpyrmbl https://m.edso0.ru
/00ade64a
ANOTPOITHBIE MOJAU(PHUKAINN bubnuoreka
cepsl. Haxoxenue cepsl u e€ [HOK
COCJIMHEHUH B MPUPOJIE. https://m.edso00.ru
XHUMHUYECKHE CBOWCTBA CEPBI /00ade64a
bubnuoteka
CepoBoaopoji, CTpOeHHUE,
bu3HYecKue U XUMHYECKIE LIOK
. https://m.edsoo.ru
CcBoHCTBA /00ade802
Oxkcupl cepol. CepHas bubnuoreka
KHUCII0Ta, PU3NYECKUE U LHOK
XMMHYECKHUE CBOMCTBA, https://m.edsoo0.ru
/00adea28

MMPUMCHCHUC
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Xumudaeckue pCaKluu,
JIC)Kaue B OCHOBE

Bubnuoreka
MIPOMBIIIJICHHOTO CII0c00a OK
MOJTYYCHUS] CEPHOU KUCIIOTHI. 1
XUMHUYECKOE 3arPSI3HEHHE https://m.edsoo.1u
. p /00adec8a
OKPYXKAIOIICH CpeIbl
COCTUHEHUSIMU CEPBI
bubanoreka
Brrauciienre MaccoBoii 10 [IOK
BBIX0/1a IPOJIYKTA PEaKLUU https://m.edso00.ru
/00adec8a
OO61as xapakTepucTUKa
bubnunoreka
aneMeHToB VA-rpynmbl. A30T, 1IOK
acIpocTpaHeHue B IIPUPOLE,
E)I/BI/II:IGCKI:/IC " XI/IMI/IquCIfI/Ie https: /. edsoo.1u
. /00adeea6
CBOICTBa
bubanoreka
AMMHuak, ero puznuecKue u OK
XUMHUYECKHE CBOMCTBA, 1
S —. https://m.edsoo.ru
i p /00adf004
bubanorex
[TpakTudeckast pabota Ne 3 mo GmroTexa
[HOK

TEMC «HonyquHe aMMHMaKa,
HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru
/00adf180
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A30THas KuCIIoTa, e

bubauoreka

buznyecKkue 1 XUMHUYECKHEe HOK
cBolicTH https://m.edsoo.ru
/00adf306
Hcnonp30BaHre HUTPATOB U
coJieii aMMOHHUS B KQ4eCTBE bubnuoteka
MUHEPATBHBIX YIOOPEHHIA. [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edso00.ru
OKPY>KaIOIIIEH Cpebl /00adf518
COCIMHCHUSIMU a30Ta
dochop. Oxcun dhocdopa (V) Bubimoreka
u ¢pocdopHas KUcioTa, I[HOK
buznyecKkue 1 XuMHUYECKHE https://m.edsoo.ru
CBOMCTBA, MOJIYYEHUE /00adf68a
Ucnons3oBanue pocdaros B bubnnoreka
Ka4ueCTBE MUHEPAIBbHBIX [HOK
ynoOpeHuit. 3arps3HeHne https://m.edsoo.ru
IPUPOIHOI cpeanl hocharamu /00adfc20
bubnuoteka
VYrnepon, pacnpocTpaHEHUE B
[HOK

npupoze, Gu3nveckue 1
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru
/00adfd9c
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Oxkcuppl yriaepoaa, ux

Bubnuoreka
bu3HYECKHEe U XUMUYIECCKHE OK
CBOICTBa. DKOJIOTUYCCKHE .
IpO0JIEMBI, CBSI3aHHEIE C https://m.edsoo.ru
p ’ /00adfebe
okcuaoM yriepona (IV)
bubanoreka
. LHOK
YronbHasg KUCIOTa U €€ COJIU
https://m.edsoo.ru
/00ae006¢
[TpakTuueckas pabota Ne 4 o
" bubanoreka
teme "[lomyuenue OK
YIJIEKUCIIOTO Ta3a. 1
KauecTBenHnas peakius Ha https://m.edsoo.u
peakt /00ae027e
KapOoHaT-1oH"
bubaunoreka
[TepBoHaYaTLHEIC TOHATHS 00 LOK
OpPraHNYECKUX BEIIECTBAX KaK
p https://m.edsoo.ru
0 COCJIMHEHUSX yriaepoa 100860546
bubanorexa
[HOK

erMHI/Iﬁ H €10 COCINMHCHUA

https://m.edsoo.ru
/00ae080a
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[TpakTuyeckas padora Ne 5.

bubanoreka
Penrenue
HOK
SKCTIEPUMEHTAIBHBIX 33724 110
Tente «BasKHeHIIIe https://m.edsoo.ru
/00ae0bf?2
HEMETAUIBL U UX COEANHEHUD)
bubanoreka
KonTponbnas pabota Ne3 no
o HOK
teMme «Baxueiune
HEMETAIUIBI U X COEIUHEHU https://m.edsoo.ru
A /00ae0e18
OO61as xapakTepucTUKa
XUMHYECKHUX DIIEMEHTOB —
bubanoreka
MeTaJUIOB. MeTaiunueckas OK
CBSA3b U METAJIUITHYECKas I
KPUCTAJUINYECKAS DELIETKA https://m.edsoo.ru
P P ‘ /00ae103e
dusnyeckue cBOUCTBA
METAJJIOB
XMUMHYECKHE CBOMCTBA bubanorexa
METaJJIoB. HOK
DNEKTPOXUMHUYECKUH psift https://m.edsoo.ru
HaIpPsHKEHUH METaJJIOB /00ael1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO0mue crnocoObI MOTYyYEHUS

MeTtamIoB. CIIaBbl. Bubnuoreka

Bpluncnenus no ypaBHEHUAM HOK

XUMUYECKHUX PEAKLUM, ECIIH https://m.edsoo.ru

OJIUH U3 PEAreHTOB COACPKUT /00ael1156

puUMecH
bubnuoreka

[TousTHE O KOPPO3UU ILHOK

METAaJIJIOB https://m.edsoo.ru
/00ae1278
bubnuoreka
LHOK

€JIOYHBIE METAJLIIbI

Hl https://m.edsoo.ru
/00ae14b2
bubnuoreka

OKCHUABI U THAPOKCHUTBI LHOK

HaTpHs U Kanus https://m.edsoo.ru
/00ae14b2
bubnuoreka

[Ienouno3eMeNbHBIE METAIIIBI ILIOK

— KaJbIIMHA 1 Maraui https://m.edsoo.ru
/00ael15e8
bubanorexa

Baxxuelinme coeqnHEHN ILIOK

KaJIbIIUS

https://m.edso0.ru
/00ael5e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O060061EeHNE U
cUCTeMaTH3anus 3HaHUN

bubanoreka
JKécTkocTh BOABI M CIIOCOOBI L[IOK
€€ yCTpaHEeHHUs https://m.edso0.ru
/00ae1886
bubanoreka
[TpakTrueckas pabota Ne 6 o
n g L[OK
TeMe "JKECTKOCTEL BOALI U
. " https://m.edsoo0.ru
METOJIbI €€ YCTPaHEHUS /00361268
bubanoreka
AJTIOMAHUN HOK
https://m.edsoo.ru
/00aelc64
bubanoreka
AmMpoTtepHble cBOHCTBa LIOK
OKCHJIa ¥ THJIPOKCUIA https://m.edsoo.ru
/00aelc64
bubanoreka
Kemneso HOK
https://m.edsoo.ru
/00ae1d86
bubanorexa
OKcubl, THAPOKCUIBI U COJIH HOK

xenesa (II) u xenesa (11I)

https://m.edso0.ru
/00ae35e6



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

O060061EeHNE U
cUCTeMaTH3anus 3HaHUN

ITpakTuueckas padota Ne 7.

Bubnuoreka
Penrenue
HOK
SKCTIEPUMEHTAIBHBIX 33724 110
B . https://m.edsoo.ru
TeMme «BaxkHeilne MeTajuibl 1
/00ae3de8
UX COEINHEHUI
Brruncnenus mo ypaBHEHUSIM
XUMUYECKHUX PEAKLUM, ECIIH
bubanoreka
OJINH U3 PEareHTOB JaH B OK
M30BITKE U COAEPIKUT .
o B e https://m.edsoo.ru
npuMecy. Beruncienus
P /00ae1750

MacCOBOM JOJHM BBIXOJIa
MNPpOAYKTA pCaKIUU

0O0001eHue u
cUCTeMaTHU3aus 3HaHUHU

Konrponsnas padora Ne4 o
TeMe «BaxHenmme MeTaninsl U
UX COEIUHEHUI



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BCH_IGCTBa H MaTC€purajbl B

bubauoreka

0 MOBCEIHEBHOM JKHU3HU 1 LIOK
3 A https://m.edsoo0.ru
Hertoneia /00ae3f50

bubnmnoreka

6 XUMHUYECKOE 3arpsi3HEHUE 1 HOK

4 | okpyxKarouieit cpeabl https://m.edso00.ru
/00ae4270
bubnuoteka

6 Ponbs xumMuu B penieHun 1 HOK

5 | 9KOJIOTHYECKHUX MpodieM https://m.edsoo.ru
/00ae4270
bubnuoteka

6 | PesepBHbIil ypok. O60061IeHNE 1 IIOK

6 | W cucTemMaTH3anus 3HAHUH https://m.edso0.ru
/00ae0dOa
bubnuoteka

6 | PesepBHbIil ypok. O6001IeHNE 1 IIOK

7 | W cHcTeMaTH3anus 3HaHUH https://m.edso0.ru
/00adb33c
bubnuoteka

6 | PesepBHbIil ypok. O6001ICHNE 1 LHOK

8 | W cucremaTu3anus 3HAHUH https://m.edsoo.ru
/00ad9ch2

OBIIEE KOJIMYECTBO 68
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

» Xumus 9 kimacc/ Kyznenosa H.E., Tutoa U.M., I'apa H.H. O61miecTBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTenvckuii ieHtp « BEHTAHA-
['PA®Dy»; AkninonepHoe obmectBo «M3narenbeTBo «IIpocBemenuey

» Xumus, 9 kinacce/ ['abpuensa O.C., Octpoymos N.I"., Cnaakos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumusi: 8-if kiacc: 0a30BbIN YPOBEHb: YICOHHK; 5-€¢ HU3AaHUE,
nepepaborantoe, 8 kiacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.
AxkrronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJISA

1. Xumus. 8-9 knaccel. ba3oBeii ypoBeHb. MeTOaMUECKHE PEKOMEHAAINN K
yueOHukam ["abpuensna O.C., Octpoymosa N.I'., Cnankosa C.A.

2. H.E Ky3HenoBa. 3a1a4HMK 10 XUMUU § KJIACC.

3. H. E. Ky3nenosa. 3ajayHuK no XuMu# 9 Kiiacc.

4. O. C. TI'abpuensn, 1. B. Axcenosa, . I'. OctpoymoB. Xumus. TeTpanb s
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX padoT 9 Kiacc.

5. 0. C. T'abpuensn, A. B. Kynmosa. Xumusi. Terpans 11t 1a00paTOPHBIX U
MpaKkTUYECKUX padoT 8 Kiacc.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
bu6mmoreka IJOK






