MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUHMCKOM ®EJEPAIIUU
CraBponoJbcknil Kpait

HedrekyMcKUd MyHMIIUTIAJIbHBIA PAHOH
MKOY COILI Ne12 c.Kapa-Tro0e

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoautens MO 3am. gupekropa no YBP  Tupexrop MKOY COII
Nel2
Nmanbszosa P.C. Cyronnykosa @.C.
IIporokois Ne 1 ot «30» ITporoxoia Nel ot «30» Tanycrsn C.JI
aBrycra 2024 r. aBrycra 2024 r. Tpukas Ne 227 ot «30» o

aBrycra 2024 r.

HAOKYMEHT MOAMVCAH
ONIEKTPOHHOW NOAMUCHIO

CepTuchukar: 29F62D8433C5C3F622C520A8B7A78E9B
Bnapeneu: ManyctsaH Ceetnaxa JleoHoBHa
[LevictButenen: ¢ 17.01.2024 po 11.04.2025

PABOYASA ITPOTPAMMA -

(ID 913498)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

JU1s1 oOyuarommxcs 8 — 9 kimaccon

cesio Kapa-Trwo6e 2024



HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTeNbHON  TMporpaMMbl  OCHOBHOrO  obmiero  oOpa3oBaHus,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCHUTAHUS M C Y4ETOM KOHIICTIMM IMPENOoJIaBaHusl Y4eOHOIro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpeACTaBICHHE O ILEJIIX, OOIIel cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
IpeIyCcMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszenaM M TemMaM NpOorpaMMbl MO XHWMHUH, OMNPENESeT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydYarIMXcsa, ONpPeaesseT BO3MOXKHOCTU MpeaMeTa JiJis
peanu3anuu TpedOBaHM K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHMIA
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE IleJiel H3y4yeHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOyYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT (HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTIX PEHICHUs II00aTbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peanu3aliii  BO3MOXXHOCTEH JUIsi CAaMOPa3BUTHS M|
dbopMHUpOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmeld u (PyHKIHOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HAaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
[IEJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJOBEKa, SIBISACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaAaMOTHOCTHU
oOyuJarommxcs;

Croco0CTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIad B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbie HampaBlieHUSI B OOYYCHUH XUMHUHU 00ECTICUNBAIOTCS CrIeU(PUKON
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SIBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIer0 0Opa30BaHUsSI OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMMMHCS CHUCTEMBbI IMEPBOHAYAIBHBIX TOHSITHH XWMUU,



OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX MOHSITUN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
IIOHATHM O XHUMHUYSCKOM DJJIEMEHTE U BCIIECTBE MU CHUCTEMbl MOHITHH O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHBI IIO
MPUHIIMITY TOCIEI0BATEILHOIO PA3BUTHSA 3HAHUMW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— QTOMHO-MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYCCKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS IOCIEIOBATEILHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHMe mporpaMMbl II0 XHMHH CIIOCOOCTBYeT (DOPMHUPOBAHUIO
MPEJACTABICHUS O XHUMHUYECKON COCTaBJIAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B HayKe. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHUW W3 paHee H3YYEHHBIX YUYEOHBIX mpeameToB: «OKpyKaroluid MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KIaccy.

[Ipy wu3ydeHUH XUMHUH TPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOM KyJIbTYphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX ()aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, sS3blka HayKd, B MPUOOIICHUH K HAYYHBIM METOJaM IMO3HaHUS TpU
W3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHUHU
MO3HABATEIBHBIX YMEHUUW M HMX NPUMEHEHHHM B Yy4eOHO-IIO3HABATEIHBHOW M
y4eOHO-HUCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUU IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHMHM XUMHUHM HAa YPOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
BXHOE 3HAUCHHUE TTPUOOPEIIN TaKue 1eJTH, KaK:

— (opMHUpOBaHHE HWHTE/UICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM0o00pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIaNTHPOBATHCS K OBICTPO MEHSIOITUMCS YCIOBUSM JKU3HH,

— HampaBJCHHOCTh OOYYEHHs] Ha CHCTEMaTU4YecKoe MpHOOIIEeHUE
00y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  of0ecrieyeHWe  YCJIOBHWH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OoOyJaroIMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TIO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB ACATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATh M OIEHWBATH SIBJICHUS



OKPY’KaIOIIEro MUpa, UCIOJb3Yysl 3HAHUS M OIBIT, MOJYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHATh UX MPH PEIIeHWH TpoOJieM B TOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— QopMmupoBaHue y O0O0ydYarOIIUXCS TyMaHUCTHYECKUX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yuca0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. du3nyecKue CBOWCTBA BEHIECTB. ATPETaTHOE COCTOSIHHE
BemlecTB. [[oHATHE O MeTOAAaX MO3HAHUSA B XUMUU. UHCThIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHHH.

KomnuectBo BemectBa. Monb. Monsippags Macca. BzauMocBs3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMudeckux peakiuii (COeTMHEHUsI, Pa3JI0KEeHHs, 3aMeICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpUU
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00OPYTOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPraHWYECKUX BEHIECTB,
HaOmoneHne (pu3ndeckux (TUIaBIeHUE BOCKA, TAsHUE JibJIa, paCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCIHCTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAONIO/ICHWEe M ONHCAHWE NPU3HAKOB NPOTEKAHUS XWMHUYECKHX
peakimii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) nmpu HarpeBanuu, B3auMOIEHUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QWIbTPOBAHWE,  BbIAPUBAHUE,  JUCTUJUISIIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJEHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITAa, HWUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTraBuTe] M HCOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B MpUpoje, (PuU3nyeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcupabl. [Ipumenenne kuciopoma. CrocoOsl
MOJIYYCHHSI KHUCJIOpOJa B JabOpaTOpud W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TernoBoit 3pPexT XUMHUYIECKON peakiuu, TEPMOXUMHUUECKUE YPAaBHEHHSI,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U MeTaH. 3arpsA3HCHUE
BO3/lyXa, yCUJICHHE MapHUKOBOTO (D deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxoskaeHuwe Bomopona B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KUcioTel v cou.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CcBoMCTBAa BOAbl. Boma kak pacrtBoputens. PacTBoOpbL.
HacplllieHHbIE U HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.



MaccoBasi 1107 BEHIECTBA B PACTBOpE. XHWMHYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B MpHUPOAE U B KU3HU ueioBeka. KpyroBopor
BOJbI B IPUPOJIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MIPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHbBIEC, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. @uznueckue
U XMMHYECKHE CBOMCTBA KUCIOT. Pan aktnBHOCTH MeTaimioB H. H. bekerona.
[Tony4yeHne KUCIOT.

Comu. Homenknatrypa coneil. ®PU3MYECKHME W XHUMHUYECKHE CBOWCTBA
conei. [lomyuenue coen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEACIICHUE COJAEPKAHUS KHUCIOpOJa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHUE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAKOMJICHHE C
oOpasllaMl OKCHJIOB W OIMCAHWE WX CBOWCTB, TNOJy4YeHHE, CcoOUpaHue,
pacro3HaBaHWE W W3YyYEHHE CBOWCTB BOJOpPOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOxkHO MCIIONIb30BaHUE BUICOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
O0COOEHHOCTEM PAcTBOPEHHS BEIIECTB C Pa3JIMYHOM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3ioB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPax KHUCIOT W 1IEJIOYEH, HU3YyUYECHUE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KHCIOTHI, KUCIOT C
METAJUIAMU, PEAKLINN HEUTPAIU3ALNH, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpYyrMM W3 pacTBOpa COJM, pPELICHHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWlne KiacCchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XMMH4YeCKasi CBSI3b.
OKHcIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
IpyINax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W WIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepuoanueckuit 3akoH. Ileproanueckas cucreMa XUMUYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHbBIX sjaep. M30Tombl. DJIEKTPOHBI.
CtpoeHue dIeKTPOHHBIX 000JI09YEeK aTOMOB IEePBBIX 20 XUMHUUECKUX 3JIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WM3MEHEHHS pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U NEPUOIaM.
3nauenne Ilepuonuueckoro 3akoHa u IlepuoanMYeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (ToysipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm:

U3ydeHHe 00pa3llOB BEIIECTB METAUIOB U HEMETAJNIOB, B3aWMO/ICHCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUHI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUYECKUN 3apsiji, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIeCTBa, Ia3, (U3MYECKUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE TOPOJIBHI,
IOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHMYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOAOB, Kajus, KalblUsd MU HUX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMA KPUCTAINIMYECKON PEIIETKU
1 BUJa XUMHUYECKOU CBA3U.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KjaccaMm
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKAasl CBSI3b HCOPraHMYECKUX BEILIECTB.

Kiaccupukanuss XMMUYECKUX PEAKIUHA MO pa3IudHbIM IIpU3HAKaM (10
YUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY d(DPeKTy,
0 HW3MCHCHUIO CTEIEHEW OKHUCICHUS XHUMHYECKHUX  DJIIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTu XuMHU4YecKor peakiuu. [loHsTHE 00 OOpaTHUMBIX U
HEOOpPaTUMBIX XMMHYECKHX peakiuusx. [loHATHE O TOMOT€HHBIX H



reTeporeHHbix peakuusx. [lonstue o karamuse. lloHsAiTHE O XUMHUYECKOM
paBHOBecUU. DPaKTOphI, BIMSIOIINE HAa CKOPOCTh XUMHUYECKOW peakuuu u
MOJIOKEHHE XUMHUYECKOTO PABHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIUU, AJIEKTPOHHBIA OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  IUCCOUMALMU.  ODJNEKTPOIUTHI U
HERNEKTpOIUThl. KaTnoHbl, aHMOHBI. MeXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHA HOHHOIO
oOMeHa, TOJIHbIE U COKpalléHHblE MOHHBbIC ypaBHEHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanvu. KauectBeHHbIE peakin Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJENSAMHU KPUCTALTNYECKUX PEIIETOK HEOPTraHMYeCKHUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpusl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUALMU KHUCIOT,
IesIo4eit u coseit (B0O3MOKHO HUCIIOIB30BaHNE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTBITOB, WUTIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajika, BBIJICTICHHE Ta3a, oOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
(ropenue, peakuuu pa3JoXKeHus, COCJIMHEHHUS ), pacro3HaBaHKE
HEOPraHMYECKUX BEHIECTB C IMOMOUIBIO KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue u GU3n4ecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJI0o4aMu). XJIIOPOBOIAOPO.
CousiHasg KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJTyUYeHHUE, TpuMeHeHue. [eicTue
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn oKucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa M  cepbl. AJUIOTPOIHBIE
MOJIU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOI0pOI,
cTpoeHue, ¢GuU3MYecKue U XUMHYEeCKue CcBoiicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcHioB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHME CBOMCTBa (0OOIIME Kak TPEACTAaBUTENs Kiacca KUCIOT U
cnenupuyeckre). XMMUYIECKUE PEAKIUH, JISKAIINE B OCHOBE MPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KHucioThl. [IpuMenenne cepHort kuciotel. Comnm
CCPHOII KHCIIOTBI, Ka9eCTBEHHAs! Peakuys Ha Cynbdar-noH. HaxoxaeHue cepel
U e€ COeAUHEHU B MpHUpoJe. XUMUUYECKOE 3arps3HEHUE OKPYKAIOUIEH CpeJibl
COCAMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/lyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKUCIEeHUsA. A30T, pacnpoCTpaHEHHE B



npupoje, husndueckue U XuMuieckue cpoiictBa. KpyroBopor azora B nmpupoje.
AMMHaK, ero pU3nYecKne U XUMUYECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KadecTtBeHHast peakisi Ha MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ MOJyuYeHHUeE,
¢u3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kiacca
KUCIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M CoOJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC TOXKIH, 3arpsi3HEHHE BO3/lyXa, MOYBbI
u BojioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xucnora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, noxydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapakrtepuctuka oanemMeHToB |IVA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEPO, aNIOTPOIHbIE
MOJU(PUKALIUUA, PACTIPOCTPAHEHHE B TPHUPOJE, (PU3NYECKUE U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuibpl yriaepoa,
uX (QU3NYECKHe U XUMUYECKHUE CBOWCTBA, JEHCTBHME HA YKUBBIE OPTaHHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMbl, CBS3aHHBIE C OKCHUIOM
yraepoga (1V), rumoresa rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ coiM, UX (U3MYECKHE U XUMHYECKHe
CBOMCTBa, MOJy4YyeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX YTiiepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, ATaHOJI, TIUIEPHH,
yKCycHasi KucioTa). [lpupomHple HCTOYHHMKH  YIIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U NPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojiax — U UX POJIM B KU3HU 4yejoBeka. MaTepualibHOE €UHCTBO
OpraHUYECKUX ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuje kpeMuus (1V) u kpemuaneBoit kucnore. CHIIMKATBI, UX UCTIOIB30BAHNUE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHHe O0Opa3l0oB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOU
KHUCIIOTHI, TPOBEICHUE KAaU€CTBEHHBIX PEAKIIUN HA XJIOPUI-UOHBI U HAOJIIOICHUE
MIPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromre (Pu3ndecKkue U XUMHUUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIUHEHMH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C oOOpasllaMH XJIOPUIOB (TAJOTCHH]IOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBIICHHONW CEpHOM  KHCIOTBI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaOMIOeHWe TMpu3HaKa e¢
MPOTEKAHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCNMHEHU (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX U (POCPOPHBIX yIOOPEHUI, TTOIydeHUE, COOMpaHKEe, PacTiO3HABAHUE U
M3y4eHUE CBONCTB aMMHAaKa, MPOBEICHHE KAYECTBEHHBIX DPEaKIUi Ha HOH



aMmmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BHUICOMATEPHATIOB), H3yUYCHHE MOJCICH KPHUCTAUIMUYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclio3HaBaHHWE W HM3y4YCHHUE CBOMCTB
YTJEKUCIOTO Ta3a, IPOBEJACHHWE KAYeCTBEHHBIX pEakIMii Ha KapOOHAT M
CUJIUKAT-UOHbl M HU3YYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeile HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTHUKAa XUMHUYECKHX DOJEMEHTOB — METaJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [lepronueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTajuioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAs PEHIETKA. DICKTPOXUMUYECKUN Pl
HaNpsDKEHUM MeTauioB. PU3MYECKME W XUMHYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTayuibl:  MOJIOKeHHE B llepuogmueckoi  cucreme
XAMUYECKUX 37eMeHTOB [. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATPUS H
kanust). Okcuapl M THAPOKCHABI HATpUS U Kajaus. [IpuMeHeHHe IeIOYHbIX
METAJJIOB U UX COCIUHEHUMN.

[llenouyHo3eMeNbHBIE METAIbl MarHud W KaJIbLUMK: IIOJIO)KECHHUE B
[lepuomnueckont cucreme xumudeckux osnemeHtoB JI. WM. Menpgeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaubliusa. Baxkneiime coeguHeHUs Kaiablius (OKCHI,
TUAPOKCU/I, coJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nosioxkeHue B Ilepuonnueckoil cucremMe XHUMHYECKHUX
snemeHToB J[. M. MenneneeBa, CTpo€HHE aTOMa, HAXOXICHUE B MPHUPOJIE.
dusnueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGOTEpHBIE CBOWCTBA
OKCH/JIa U TUJIPOKCHUJIA ATFOMUHUS.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMHUYECKUX AJIEMEHTOB
J. 1. MenzneneeBa, CTpOCHUE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHEe CcBoMcTBa kene3za. Okcuapl, THApOKCcHaAbl U conu keneza (1) u
xenesa (111), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKChepuMeHm:

O03HAKOMJICHHE ¢ oOpaslaMd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTATOB KOPPO3WHU METAJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJblIUsl W HATpHUsl C BOJOM (BO3MOXXHO HCIIOJIb30BaHUE BHICOMATEPHUAJIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUA, [IMHKA, KeJie3a
(1) u xenesa (Il), memu (Il), HaOmrOmEHHWE W OMHCAHUE MPOIECCOB
OKpalllUBaHMWsl TUIAMEHM HWOHAMU HaTpus, Kaiusg M KajdblMs (BO3MOXKHO
HCIIOJIBb30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOKMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCHEPUMEHTATbHBIX
3aj71ad 1o TeMe «BakHelIme MeTaluIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa 1 Marepuanbl B TOBCEHEBHOM >KM3HU YesoBeka. besomnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XHUMHUYECKOE 3arpsi3HEHUE OKPYKaIoIIek cpepbl (MpeneibHas J0MmyCcTUMas
KOHIIeHTpamus  BemiectB, pgainee — IIJIK). Ponsr xumum B  pelreHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTePUAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanuzanust MexnpeaMeTHBIX CBS3€H MpU M3YYCHUH XUMUHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01ue ecTeCTBEeHHO-HAaYUHbIC TTOHATHS: HaAyYHbIN (pakT, rumoresa, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, Kiaccu(uKamus, IepUOJUIHOCTh, HaOI0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
W30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJa, SJEKTPHUUYCCKUM 3apsiji, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (OTODIEMEHT, BEIIECTBO, TEI0, O00BEM,
arperaTHOe€  COCTOSSHME  BEIIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIUYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE MMPOCTPAHCTBO, TIaHeThI, 3BE3/161, COHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIC BEIICCTRA.

['eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMMOPOMIBI,
TIOJIC3HBIS HCKOTIaeMBbIe, TOILIMBO, BOJTHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIBHOM  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEIECHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpEHNE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

IEHHOCTHOTO  OTHOIIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIXKCHHSIX UM OTKPBITHSIX MHUPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IMOJE3HOM, y4eOHOUCCIIEeI0BATEILCKOM, TBOPUYECKON U JIPYTUX
BUJIAaX JIESITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOMU JIEATETLHOCTH
IIPY BBIMIOJHEHUW Y4€OHBIX, O3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIOHMMAHWIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE MOBEJICHHE U TOCTYNKU CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIIOIINE
OCHOBY JUIsl TOHUMAaHUS CYIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOIAHOM CPEIOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHbIE MOTHUBBI, HAlPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XHMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHHUM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpPHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATEIbHON padOThl C Y4YE€OHBIMH TEKCTaMH,
CIIPAaBOYHON  JINTEPATYpOil,  JIOCTYIHBIMHU  TEXHUYECKHUMHU  CpPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIBCKOM
JESATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHSI O0yUeHUS B
JlaJdbHEHIIIEeM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 37I0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITUE BPEIHBIX TNpPUBBIYEK (YMOTPEOJEHUS aJIKoroJisi, HApKOTHUKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOJICHUS TMpaBUI  OE30MAaCHOCTH  MPH
oOpalieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHOM  TPaeKTOpUM TNPOJOJDKEHUsT 00pa3oBaHUsl C  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
noTpedHOCTeH, ycnemHod NnpodecCHOHaTbHON NIEATeNbHOCTH M Pa3BUTHUS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU I1EJeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIlIeCTBOBaHUS, TOHUMAHUE IEHHOCTHU 37J0POBOTO
u Oe3omacHOro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HMUEeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE30IaCHOTO TMOBEJIEHUS Tpu paboTe C BEIIECTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TOTy4aeMble IPU U3yUYEHUN XUMUH, JJIs
pelIeHusT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIEeW MPUPOTHON Ccpemout, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, IKOJOTHUECKOTO MBIIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX Pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
OPUHIUI, TUMOoTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JApPYyroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTAaBIICHHE O IEJOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCAJIbHBIC
yueOHble JeWCcTBUS (TO3HABAaTEIbHBIE, KOMMYHHUKATUBHBIC, PETYJSTUBHbBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIECOHOMU e TeTbHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIJICHUSI TIPU OCBOCHHH
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3aUMOCBSI3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIB30BATh
MOHATHS JJ11 OOBSICHEHUS OT/ICNIbHBIX (PAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH Il KJiIacCU(PUKAIIMU XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKiuii, yCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSIThH B TPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOIb3yEMbIE B
XUMUH, TPeoOpa3oBbIBATh IMHUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEICTABJICHUS] — XUMUYECKHUI 3HAK (CHMBOJI 3JIEMEHTA), XUMHUeckas hopmyia
U ypaBHEHHE XUMHUYECKOW PEaKIMU — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3amady, ¢ y4€TOM OTUX MOJEIBHBIX TPEJCTABICHUNA  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUuid, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, 4 TaKXKe€ B KayeCTBE OCHOBBI Uil (DOPMUPOBAHMSI THUIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npUOOpEeTeHHe OMbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKUX HSKCIEPUMEHTOB, yMEHHE HaOMI0AaTh 3a XOJOM Mpolecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IICHHUS
Y BBIBOJBI IO pE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEAOBAHUS, COCTABIATH
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMALIUIO
pa3UYHBIX BUAOB W (GOpM TMPEACTABICHUS, TMOJIy4aeMYyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU TOUCKE U 0TOOpE
uH(GOpPMAIIUK U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIBHBIX 3a]1a4 OMPECIEHHOTO TUIIA, TPUOOPETEHUE OTbITA
B 00JIaCTU HCIOJB30BaHUA MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAQJICHUE KYJIbTYpOH aKTUBHOTO WCIIOJIb30BAaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEIHLHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAaIIMU U WIUTIOCTPUPOBATH pElIacMble 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHHUE UCIOJIb30BaTh W aHAJU3UpPOBaTh B IMpoIlecce Yy4uyeOHOU W
UCCIIE0BATEIbCKOMN NEeATEIbHOCTH uHbOpMaIIIO 0 BIIMSIHUU
NPOMBIIIJIEHHOCTH, CEJIbCKOTO XO34MCTBA M TPAHCHOPTA HA COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auanora u (WiM) JUCKYCCHH) TIO
CYIIECTBY OOCYXK7maeMoil TeMbl, (OpPMYJIUPOBATh CBOM  MPEIIOKCHHS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOKEHHON 3a]1a4U;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTAaX; JeJaTh IPE3CHTAIUIO
pPE3ybTAaTOB  BBHITIOJIHEHUS XUMHUYECKOTO OJKCIepUMEHTa (J1abopaTopHOTO
OTIbITA, JJAOOPATOPHOU PAbOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/JHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIEIOBATEIbCKON  JEATEIbHOCTH TMPU  PELICHUH
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yuéTa OOIMX MHTEPECOB M COTJIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU eSITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U TIPU HEOOXOIUMOCTUA KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanboiee 3PGEeKTUBHBIE CIIOCOOBI PEIIEHUs YICOHBIX
Y TMO3HABATEJIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBIISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM



MOJTYYEHHUsI HOBBIX 3HAaHUN 00 M3ydaeMbIX 00BEKTaX — BEIIECTBaX U PEAKIIUsX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, MpeajiaracMble B YCJIOBUHU
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB II0 OCBOCHHUIO 005S3aTEIBHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOM (denepanbHON pabodeil MporpamMmoi,
BBIJICJISIIOT: OCBOSHHBIE 00YYaIOIIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, creuuduyeckue Ui TpeAMETHOM 001acTH «XHUMHS», BUIBI
JNEATEIBHOCTH 10 TOJYYEHUIO HOBOIO 3HAHUS, €ro HHTEpPIpETalNu,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydeHus B 8 kJiacce IpeaMeTHBIC Pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHUI:

e PACKpBIBATh CMBICII OCHOBHBIX XHMHWYECKUX TMOHATHI: aTOM, MOJIEKYJa,
XAMUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oIHOpOIHAS ¥ HEOJITHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
U MOJICKYJIApHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCAUHCHHH,
MOJISIPHBIN 00BEM, OKCH/, KHUCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJaccuuKaIys peakiuii: peakiiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peaKkIuy 3aMeIIeHUs], PEaKIuu OOMEHa, 2K30- M JHJIOTCPMHUUYECKHE
peaKkIuu, TEIIoBoM 3(pheKT peakiuu, Sapo aToMa, FICKTPOHHBIN CIION
aTomMa, aToMHas oOpOuTadb, paadyc aToMma, XHMHYECKas CBS3b,
MOJISIpHAsl W HEMOJIApHAash KOBAaJCHTHAs CBSA3b, MOHHAs CBSA3b, MOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTPAIIHs) B PaCTBOPE;

e WUUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKHX TIIOHATHH U
MIPUMEHSATH 3TU TTOHATHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCTIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JIJII COCTaBJICHUS (HOPMYII
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OTIPECIIATH BAJICHTHOCTh aTOMOB AJICMEHTOB B OMHAPHBIX COSIUHCHHSIX,
CTEIICHh  OKHCJICHUS DJIEMEHTOB B  OHHApHBIX  COCIUHCHHSIX,
MIPUHA/IJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCAUHEHUM IO
dbopmynaMm, BHUJ XHUMHYECKOM CBSI3M (KOBaJIcHTHAass M HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX

e packpbiBath cMbica llepuonnmueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh MOHWMAHHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHHUs, 3aKOHa ABOTrajpo;

e ONMMCBHIBATh M XapakTepu3oBaTh TaOauMuHyto Qopmy I[lepmonnueckon
CHCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3jinyaTh TOHSATUS «IJIaBHas
noarpynma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
1 OOJIBIIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHUSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpneneeBa» € YHCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sAapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEACIICHUE UX 1O JICKTPOHHBIM CJIOSIM);



e KJIACCU(PUIIMPOBATH XUMUYECKHUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMHUYECKUE peaklnu (M0 YUCIY M COCTaBY YYaCTBYIOUIUX B PEaKIMU
BEILIECTB, 0 TETIOBOMY A (PeKTy);

 XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  MPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIN;

e [POTHO3UPOBATh  CBOMCTBA BEHIECTB B  3aBUCHUMOCTH  OT  HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

e BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJSIDHYIO W MOJSPHYKO MAacChl
BEIIECTB, MAacCCOBYIO JIOJIO XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COEMHEHNs, MAaCCOBYIO JIOJI0 BEIIECTBA B PACTBOPE, IPOBOAUTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

e IPUMEHATh OCHOBHBIE OTIEPAIIUU MBICIUTEIBHON JAEATEIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMAaTU3alIuI0, KIIACCU(DUKAITUIO,
BBISIBJICHUE TTPUYMHHO-CIIEICTBEHHBIX CBSA3EH — JJI1 U3yYEHUSI CBOWMCTB
BEIIECTB W XHUMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHbICE METOJbI
NO3HAHUs — HAOJIOJIEeHNEe, U3MEPEHUE, MOJICIUPOBAHNUE, IKCIIEPUMEHT
(peanbHBII U MBICJICHHBIN);

e CICIOBATh  MpaBWIAM  TOJIb30BAaHHMS  XMMHUYECKOW  MOCYAOM W
nabopaTOpHBIM 000pYJIOBaHHWEM, a TaKkKe MpaBWIaM OOpalleHHs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBIITOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  OIPEHEIEHHOM MAacCOBOM [JOJIEH PACTBOPEHHOIO
BEILIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHE HKCIEPUMEHTHI 10
pacloO3HABaHUIO PACTBOPOB IIEJIOYEM UM KHUCIOT C  I[OMOIIBIO
WHIMKATOPOB (JTaKMyc, (peHoIPTaenH, METUIIOPAHXK U IpyTHe).

K koniy oOydeHuss B 9 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMECHUI:

e PACKpPBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSITHUN: XUMHUYECKUN
3JIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHMOH, aHHMOH, MPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJIEHTHOCTD, JIEKTPOOTPULATEIIBHOCTD, CTEIIEHb
OKHCJICHHS, XMMHYECKas peaKius, XHUMHUYECKass CBA3b, TEIIOBOM
ahdexT peakiuu, MOJb, MOJSPHBIA 00BEM, PacTBOp, DIEKTPOJIHUTHI,
HEBJICKTPOJIUTHI, IEKTPOJIUTHUECKAS TUCCOLMALINS, PEAKINN MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeOoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIUTEIb, BOCCTAHOBUTEJb, OKHUCJIEHHE U  BOCCTAHOBJICHHUE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
MOHHAs, METa/UIMYecKas), KpHUCTAIMYecKas pemeéTka, Koppo3us
METAJUIOB, CIUIABBI, CKOPOCTh XHWMHUYECKOM pPEaKUHUH, IPEACIbHO
nonycrtumas konueHtpauus 111K BemecTsa;

e WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWUMHUYECKUX TMOHSITUH H
MIPUMEHSITH 3TU NOHATHS MPU OMKUCAHUY BELIECTB U X MPEBPAILICHUIA;

e UCTIOJIH30BAaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIU;

e OIIPEJICIIATh BAJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKUX DJIIEMEHTOB
B COEOMHEHUAX PA3JIUYHOrO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeAMHEHUN 1o (opmyiaMm, BHJI XUMUYECKON
CBSI3U (KOBAJICHTHAsl, MOHHAs, METaJUIMYEeCcKas) B HEOPTraHUYECKUX



COEIMHEHHUSIX, 3apsA]l MOHA M0 XUMHUYECKOH (hopMyJie, XapakTep Cpeabl
B BOJHBIX  pacTBOpax  HEOPraHMYECKUX  COCAUHEHUW,  THII
KPUCTAINIMYECKOUN PEIIETKN KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbICH llepmomnueckoro 3akona JI. M. MeHnneneeBa u
JEMOHCTPUPOBATh €r0 TNOHUMAHHE: OINMUCHIBATH W XapPAKTEPU30BATh
Tabnunyto popmy Ileproanyeckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU  XApPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHYECKUX
AJIEMEHTOB (CocTaB W 3apsij sapa, oOIlee YUCIO JIIEKTPOHOB H
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUEe
3aKOHOMEPHOCTU B U3BMEHEHHUH CBOMCTB BJIEMEHTOB M UX COCAUHEHUN B
npeAenax MajiblX MEpUOAOB U TJIAaBHBIX MOATPYIIl C YYETOM CTPOEHUS
UX aTOMOB;

e KJIACCU(PUIIMPOBATH XUMUYECKHUE DIIEMEHThI, HEOPTAaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakinu (10 YUCIY U COCTaBY YYACTBYIOIIMX B pPeaKlUU
BEIIECTB, MO TEIUIOBOMY J(QekTy, M0 H3MEHEHUIO CTeleHen
OKHUCJICHUSI XUMHUYECKUX IJIEMEHTOB);

e XapaKTepu30BaTh (OMUCHIBATh) 0OIME W crenuduueckrue XUMHUYECKHEe
CBOWCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJTBEPKIAsl OINHUCAHUE
npuMepaMyi MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMUYECKUX PEAKILIN;

e COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKON AUCCOLMALAM KHUCIOT,
HIeJI0YEd W COJIEH, MOJIHBIE M COKpAIllEHHBbIE YpaBHEHHS peaKUuil
MOHHOTO  OOMEHa, YpaBHEHHMsS  peakIui,  IOJTBEPKIAOIINX
CYILIECTBOBAHUE T'€HETHUYECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

e PACKpBIBaTh CYUIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLIUM
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PEaKInid;

e IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT WX CTPOECHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

e BBIYUCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIDHYIO W MOJISIDHYIO MAacCChl
BEIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »dJeMeHTa 1o Qopmyiie
COEMHEHHUs, MAacCOBYIO JIOJIO0 BEIIECTBA B pacTBOpe, MNPOBOJAHTH
Pacy€ThI IO YPABHEHUIO XUMHUYECKOM PEAKIINHU;

e COOMIO/IaTh  MpaBWIa  TOJB30BAHMS ~ XMUMHYECKOM  TOCYIOoM |
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIlEHUS C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU IO BBIIIOJIHEHUIO
Ta00pPATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

¢ IPOBOAUTH  PEAKIMHU, MOATBEPKIAIOIINE KAYEeCTBEHHBI  COCTaB
pPa3JIMYHBIX BEIIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomun-, wuomua-, KapObonar-, ¢Qocdar-, cunukar-, cymnbdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI U MOHBI U3YUYEHHBIX METAJIJIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIEC ONEPAI[UU MBICIUTEILHON JAESTEIbHOCTH — aHAJU3
U CHHTE3, CpaBHCHHE, O0O0OOIICHHME, CHUCTEMAaTH3allhi0, BBISIBICHUC
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JJIsI U3YUYEHUSI CBOMCTB BEILIECTB U
XUMUYECKUX pEeaKIui, €CTECTBEHHO-HAyYHbIE€ METOJbl IO3HAHUSA —



HaOJI0IeHIE, U3MEPEHHE, MOJICITMPOBAHKE, SKCTICPUMEHT (peabHbIA U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KoumnuecTBo yacos
Ne DJIeKTpOHHbIe (LM (PpOBbIE)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTejbHbIe pecypchl
NMPOrpamMMbl padoThI padoThbI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
XumMusi — BakHast
11 00J1aCTh €CTeCTBO3HAHUS 5 » bu6mmoteka [IOK
' Y [IPAKTHYECKON https://m.edsoo.ru/7f41837c
JESTEIbHOCTH YEJIOBEKa
19 BemecTBa 1 xuMu4deckue 15 1 bubnnoreka IIOK
' peakiuu https://m.eds00.ru/7f41837¢
Hroro nio pazgeny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPIrAaHMYECKHUX BELIECTB
51 Boznyx. Kucnopon. 6 bubnmnorexka HOK
' [TonsiTre 06 oxcuaax https://m.edso0.ru/7f41837c
99 Bognopon.Ilonsrue o 8 1 bubnmnorexka HOK
' KHUCJIOTaX U COJISAX https://m.edso00.ru/7f41837c
53 Bopa. PacTBopbl. 5 1 1 bubmmoreka [JOK
' [TonsTre 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJTacChl Bubs OK
2.4 HEOPraHMYECKUX 11 1 1 mommorexa 11

COeTUHEHNN

https://m.edsoo.ru/7f41837¢c



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

Hroro no pazneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[lepuoauueckuii 3aKOH U

Ilepuonnueckas cucrema
bubmuorexa [JOK

A
3 XAMHIHECKHIX SJICMCHTOB [ https://m.edsoo.ru/7f41837c

. . Menpneneena.
Crpoenue aToma

XUMHYECKAA CBI3b.

3.9 OKHCITUTENBHO- g 1 bubmuorexa [JOK
' BOCCTAHOBUTEIILHEIE https://m.eds00.ru/7f41837¢
peakuuu
bubmmoteka [IOK
4
TOTO O pasieity 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

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

9 KVIACC

HaumeHoBaHue KoanyecTBo yacoB
Ne DJIeKTpOHHbIe (LM (pPOBHIe)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
MpOrpamMmbl padoThbI padoThbI
Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIIuu
IToBTOpEHME M
11 yriayOneHue 3HaHUM 5 1 bubnnorexka HOK
' OCHOBHBIX Pa3/eioB https://m.edso0.ru/7f41a636
Kypca 8 kiiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIuii
DIEeKTPOTUTHIECKAS
13 JTUCCOLIAINA. 3 L 1 bu6nuoreka [IOK
' XUMHUECKUE PEaKIHU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazgeny 17
Pa3nes 2. HemeTaibl M MX COeIMHEHUS
OO01mas xapakTepuCTHKa
Paictep Bu6nnorexa [IOK
2.1 XUMUYECKHUX 3JIEMEHTOB 4 1
https://m.edso0.ru/7f41a636
VIIA-rpynnsl. [anorenst
OO61mas xapakTepucTHKa
but6mmoreka [IOK
2.2 XUMUYECKHUX 3JIEMEHTOB 6

VIA-rpynmnsl. Cepa u eé

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

COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUUYECKHUX IJIEMEHTOB 7 bubmuorexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO01mas XapaKTepUCTHKA
XUMHWYCCKHUX DJIECMCHTOB B 6 ]_IOK
nOJIMOTEeKa
2.4 IVA- LY
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KpPpEMHHU U UX
COCANHCHUA
Hroro no pazneny 25
Pazgen 3. MeTa/uIbI M BX COeIUHEHU S
31 O6mue cBoiicTBa 4 bubmuorexa [JOK
' METaIJIOB https://m.edso00.ru/7f41a636
3.9 Baxneiie MeTauibl U 16 bubmmoteka [IOK
' WX COEIUHEHUS https://m.edso00.ru/7f41a636
Hroro mo pazueny 20

Pa3nes 4. Xumus u okpy:kawmasi cpeaa

41 BemecrBa u maTepuansl B 3 but6mmoreka [IOK
' JKM3HHU Y€J0BEKa https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
b K
PesepBHOE Bpems 3 nommorexa O

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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KounyecTBO 4acoB
JJIeKTPOHHbIE
n Hara uudposeie
Tema ypoka KoHTpoJsibHbIE IMpakTHyeckue
/ Bcero U3ydeHus o0pa3oBaTejbHbIE
padoThI padoThI
n pecypchl
[Ipenmer xumuu. Pons xumuu B bu6mmoreka [IOK
JKA3HU 4yeoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
bubmuoreka [JOK
[TonsiTve 0 MeTO/IaX TTO3HAHUS B
1 https://m.edsoo.ru/ff0d22
XUMHUH
Te
[TpakTuyeckas pabora Ne 1
«[IpaBuna paboTs! B 1abopaTopuu bubmorexa [JOK
N 1 https://m.edsoo.ru/ff0d23
U IpUEMBI 0OpaIeHHsI ¢ dc
1a60paTOPHBIM 000PYTOBAHUEM) T
bu6nmoreka [JOK
YucThle BelecTBa U CMECH.
N 1 https://m.edsoo.ru/ff0d26
Cnioco0wI pazfeneHus: cmecei ca
[TpakTuyeckas padora Ne 2 bubnnoreka [HOK
«Paznenenue cmeceii (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKHU TTOBAPEHHOU COJIN)» c8
ATOMBI 1 MOJIEKYJTBI 1 bubmorexa HOK
y https://m.edsoo.ru/ff0d2a



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
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

6C

XuMHYeCKUEe dJIEMEHTBI. 3HAKU

bu6mmoreka [IOK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
DIIEMEHTOB e8
bubmuorexa [JOK
8 [IpocTble U ClIOXkKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ffod2d
50
3aK0oH OCTOSIHCTBA COCTaBa
BEIIEeCTB. XUMHUYecKas hopmyia bubmorexa HOK
10 ' pMyJa. https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB .
XUMHYECKHUX 3JICMEHTOB -
OTtHOcHUTENbHAs aTOMHAas Macca. bu6nmoreka [JOK
11 | OtHOocuTenbHAs MOJEKYISIPHAS https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBas 1071 XUMHYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
HJIEMEHTA B COSMHEHHUH Oc
bu6mmoreka [JOK
KonungectBo BemecTBa. Modb.
13 FHITECTRO BEMECTS e https://m.edsoo.ru/ff0d52
Momnspnas macca 30
duznyecKkrue 1 XUMUICCKHE bubmorexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBIICHUS. XUMHUYCCKAsT PCaKITUs X
15 | Tlpu3Haku U ycIOBUS NPOTEKAHUS bub6nuorexa [IOK



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
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

XUMHYECKHUX PeaKui

https://m.edsoo.ru/ff0d3a
16

3aKoH COXpaHEHUsI MaCChl

bu6mmoreka [IOK

16 | BemecTB. XUMHUYECKHE https://m.edsoo.ru/ffod3b
YpaBHEHMUS 88
Brruncienus koqMuecTBa, MacChl bubnmoreka [JOK

17 | BewiecTBa 110 ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEaKIHii 08
Knaccudukanusa XuMHuecKux

eaKuui (coeAMHEeHUS bubmorexa [JOK

18| P ’ https://m.edsoo.ru/ffod3f3
pas3ioKeHus1, 3aMEIICHNS, 4
oOMeHa) 4
M. B. JIOMOHOCOB — y4€HBIii- bubnuotexa [JOK

19 | osamuknoneauct. O6o0IIeHNEe U https://m.edsoo.ru/ff0d40
CHCTEMaTH3aIlUsl 3HAHUM c4
Konrtponsnas padora Nel mo teme bubnnorexa [JOK

20 | «BemecTBa U XUMHYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmecsk razos. CocrtaB bu6mmoreka [IOK

21 | Bo3ayxa. Kucinopog — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemiectBo. O30H 8e
Ou3nYecKue 1 XUMUIECKHE
CBOICTBA KHCIIOpOa (peaKiuu bubmorexa HOK

22 P P https://m.edsoo.ru/ff0d46
OKHCIIeHus, Toperue). [Tonstue 14
00 okcugax =

23 | CrnocoObl mosy4yeHus KUCI0poa bubnuorexa [IOK



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
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

B J1a0opaTopuu u
IpOMBIIIICHHOCTH. [Ipumenenune
KHCIIOpOJa

https://m.edsoo.ru/ff0d49
7a

TennoBoit 3¢ hexT XuMuIecKoi
peaKIuu, MOHSITHE O

bu6mmoreka [IOK

24 | TepMOXMMHYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHJOTEPMHUUECKHIX 90
peaxIusax
TormuBo (He(Th, YrOiIb U METaH). bubnnoreka [JOK

25 | 3arpsizHEHHE BO3/yXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro NpeJoTBpaIICHUS 4a
[TpakTuueckas padorta Ne 3 o
teme «Ilonydyenue u cobupanue bubmorexa HOK

26 i https://m.edsoo.ru/ff0d4ae
KHCJIOPO/Ia, N3yYCHHE eTO 5
CBOWCTB» B
Bonopon — anemeHT u nipocroe bubnuoreka [IOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
IpUpoIE do
du3nyeckrue U XUMAYECKHE bu6nmoreka [JOK

28 | cBoiicTBa Bogopoaa. [I[pumenenne https://m.edsoo.ru/ffod4d
BOJOpOaa do

bu6mmorexa [IOK
29 | TlonsiTHE O KUCIOTAX U COMSAX https://m.edsoo.ru/ff0d50
d2

CrocoO0s! IMOIYYEeHNS BOIOPOIa B Bubmaorexa LOK

30 i P https://m.edsoo.ru/ff0d4d

nabopaTtopuun

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Tpaktuyeckas padora Ne 4 o
teme «Ilonydyenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOpPO/Ia, U3yYEHHUE €TO 5
CBOMCTB» -
. N bubmuoreka [JOK
M 3] .3
32 OJAPHBIH OOBEM FA308. AKOH https://m.edsoo.ru/ff0d54
ABoranpo %
Brrunciaenus 00n€ma, KoJIru4yecTBa
BEIECTBA ra3a [0 €ro U3BECTHOM bubmiorexa IJOK
33 Y https://m.edsoo.ru/ff0d55
KOJII/I‘-ICCTBy BE€IcCTBA NJIN aO
00BEMY o
Breruucinenust 006MO0B ra3oB 1o
ABHEHUIO PEAKIIMU HA OCHOBE bubmioreka IJOK
34 yp "p N https://m.edsoo.ru/ffod57
3aK0HA OOBLEMHBIX OTHOIIIEHUH 08
ra3oB o
dusznueckre U XUMHUUECKUE Brbmmozexa [IOK
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
. bu6mmoreka [IOK
Cocras ocuoBanuii. [Tonstue 00
36 https://m.edsoo.ru/ff0d59
WHINKATOpaxX 02
Boga kak pactBopuTenb.
HaCI)IHIeHHBIe 1 HCHACBIIIICHHBIC BI/I6J'II/IOTCK3 HOK
37 https://m.edsoo.ru/ff0d5h
pactBopbl. MaccoBas 10Jis 40
BEIIIECTBa B pacTBOpE o
38 [TpaxTiueckast pabora Ne 5 o bubnuorexa [IOK

teme «l[IpuroroBnenue pacTBOpoB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C onpeAeNIEHHONM MacCOBOM J0JIeH
PacTBOPEHHOIO BEILIECTBA»

ba

Kontpoinbnas pabota No2 o teme

bubmuoreka [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoa. Boga» 42
OKcuapl: coCcTaB, KiaccuuKanys bubmmnorexa [IOK

40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

de

ITony4yenue u XuMHU4ECKUE bubnnorexa [HJOK

41 | cBOHCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(pOTEPHBIX OKCHIIOB 4e
OcHOBaHUS: COCTaB Bubmorexa ITOK

42 ' ’ https://m.edsoo.ru/ff0d67
KJIacCU(UKAIMs, HOMEHKIIATypa ca
ITomydenne n XUMHUUECKHE Bubmorexa ITOK

43 qu . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHHI ca
KucnoTsl: cocTas bubmmorexa [TOK

44 ) ’ https://m.edsoo.ru/ffOdfee
KJIacCU(UKAIMs, HOMEHKIIaTypa 5
[TonyueHne U XUMHUECKHE bubmmorexa LOK

45 qu https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCJIOT )
Conu (cpennue): HOMEHKIATypa, bubmuorexa [JOK

46 | cmocOOBI MOTYYCHHS, https://m.edsoo.ru/00ad94
XUMUYECKHE CBONCTBA 74

47 | Ilpaktuueckas padota Ne 6. bubnnorexka [JOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenne skcniepuMeHTaIbHBIX
3aja4 1mo teme «OCHOBHEIC
KJIACChl HEOPTaHMYECKUX
COEIUHEHUI)

https://m.edsoo.ru/00ad9b
7c

I'enernueckas CBs3b MEKIY

bu6mmoreka [IOK

48 | kaccaMu HEOPTaHMYECKHUX https://m.edsoo.ru/00ad9a
COeTMHEHUI 50
O00011IeHNE U CUCTEMATH3AIMS Bubmiorexa ITOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padota Ne3 o reme bubnuoreka [IOK
50 | "OcHOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COCAMHECHUI" la
[TepBble MOMBITKH
bu6nmoreka [JOK
KJIACCU(PUKAIIUN XUMUYIECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [IoHATHE O rpynmax fa
CXOJIHBIX DJIEMEHTOB o
ITepuoauueckuii 3aK0H U
bu6nmoreka [JOK
Ilepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHYECKHUX 3jiemMeHToB J[. 1. 2
MenzeneeBa -
bu6mmorexa [IOK
53 | Ilepuonsl, TpynIbl, MOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [JOK
Ctpoenne atomoB. CocTaB
54 https://m.edsoo.ru/00ada3

ATOMHBIX SAJECP. H3oTombl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
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
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CtpoeHue IEeKTPOHHBIX
000JI04EK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
ITepuoanueckoii cucremsi /. U. be
Meunpeneena _
XapakTepucTuka XUMHYECKOTrO
bu6mmoreka [IOK
dJIEMEHTA IO €0 IIOJIOKEHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepnomuueckon cucreme /1. 1. 24
MenneneeBa _
3unauenue [lepuonuyeckoro
bubmuorexa [JOK
3aKOHa JJI Pa3BUTHS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. JI. 1. MenaeneeB — 6e
Y4€HBIU, IEAAror U rpakJlaHuH _
DIIEKTPOOTPULIATETLHOCTh Brommozexa [OK
58 https://m.edsoo.ru/00adaa
aTOMOB XMMHUYECKUX DJIIEMEHTOB b3
bu6mmoreka [IOK
59 | HonHas xuMudeckas CBA3b https://m.edsoo.ru/00adac
34
bu6mmoreka [IOK
KoBanentHas nonsipHas
60 https://m.edsoo.ru/00adaa
XHUMHUYECKAs CBI3b
b8
bu6mmoreka [JOK
KoBanentHas HenomnsipHas
61 https://m.edsoo.ru/00adaa
XHUMHUUECKAsI CBI3b
b9
bu6mmoreka [JOK
62 | Creneup OKuCIEHUS https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

OKHUCIIUTENLHO-

bubmuoreka [JOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBHUTEIIBHBIC PEAKIIUU 76
bubmuorexa [JOK
64 | OKHCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padota Ne4 o reme bubnuoreka [IOK
65 | «Crpoenue aroma. XuMudeckas 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuorexa [JOK
P . 06006
66 CSCPBHBI YPOX © ilI e 1 https://m.edso0.ru/00adb3
cHUCTeMaTH3als 3HaHUI 3c
. bubmuorexa [JOK
P . 0000
67 C3CPBHBIN YPOK © iueHMe 1 1 https://m.edsoo.ru/00ad9c
CHCTEMAaTH3alMs 3HAaHUH 02
. bu6nmoreka [JOK
P . 0000
68 C3CPBHRIM YPOK © fu eane 1 https://m.edsoo.ru/ff0d61
cHUCTeMaTU3aIisl 3HAHUI o6
OBILIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KounyecTBo 4yacoB
DJIEeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KoHnTpoJbHbie IIpakTH4eckue
Bcero U3y4YeHH s o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
Ilepnonnueckuil 3aK0H.
bubmuoreka [JOK
Ilepuonnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEMEHTOB []. e
H. Meunneneena B
3aKOHOMEPHOCTH B
. bubmuoreka [JOK
W3MEHEHUU CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX AJIEMEHTOB 6
MEPBBIX TPEX MEPUOAOB B
Knaccudukanms u bubnunoreka [JOK
HOMEHKJIATypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Buner xumudeckoii cBsI3u 1 bu6mmoreka [JOK
TUIIBI KPUCTAJUINYECKUX 1 https://m.edsoo.ru/00adbac
peIméTox 6
Kontponbnas pabora Nel
o teme «IloBropenue u
yrayosieHne 3HaHUu! 1 1
OCHOBHBIX pa3zesioB Kypca
8 Kitacca»



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

Knaccudukanus bubnnoreka HOK
6 XUMHUYECKHUX PEAKLM 110 https://m.edsoo.ru/00adbch
Pa3JIMYHBIM MPU3HAKAM 0
[IonsaTue o ckopoctu
XAMHYECKON peaKkuu Brbmuorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IToHsaTHE 0 TOMOI€HHBIX U .
reTePOTCHHBIX PEAKIIUSIX B
TlousTe 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuoreka [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu U c
MOJI0KEHUE XUMUYECKOTO B
paBHOBECHS
OKHCIUTEIBHO- bu6mmoreka [JOK
9 BOCCTAHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyu. CUIbHBIE U 8
CI1a0bIe ANEKTPOIIUTHI -
bu6mmorexa [{OK
Honnble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakimit
8
XUMHYECKHE CBOMCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IIEKTPOJINTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranu

XUMHUYECKHE CBOUCTBA

coJieHi B CBETE bubmuorexka [JOK
13 | mpencraBieHwmit 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIUCCOIUAIIIN
bu6mmoreka [IOK
[TonsiTHe O TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuoreka [JOK
15 . https://m.edsoo.ru/00addd1
cUCTeMaTH3aIus 3HaHUH 5
[TpakTuueckast paborta No 1.
bu6mmorexa [IOK
«Pemenue
16 https://m.edsoo.ru/00addbf
OKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrponbnas pabora Ne2
1o TeMe
bu6mmoreka [JOK
«INEKTPOIUTUYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOIUAITHS. 0
XHUMHUYECKUE PEAKIINHN B B
pacTBopax»
OO0mas xapakTepUCTHKa
P P bubmuorexa [JOK
TraJloreHOB. XUMHUYECKHUE
18 - https://m.edsoo.ru/00addfe
CBOMCTBA Ha IIpUMEpe 5
XJIopa B
19 | Xnoposomopon. ConsiHast bubnuorexa [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHNYCCKHUC
CBOMCTBA, IIOJIy4CHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel10
4

[IpakTuyeckas padora Ne 2
1o teme «Ilomyuenue

bu6mmoreka [JOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, 3
U3y4EHUE €€ CBOMCTBY» B
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubmmorexa [IOK
21 Y . https://m.edso0o.ru/00ade48
peaKkIui, eciivi OANH U3 g
pPEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
sneMeHTOB VIA-rpynmbl a
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuoreka [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. a
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
24 buznyecKkue 1 XUMHUYECKHe https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcuasl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edso0o.ru/00adea2

XUMHUYCCKUC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUU,
JIS)KAIIe B OCHOBE

IPOMBIIIJICHHOT'O CI10c00a bubmmorexa [IOK
26 | moJy4eHHS CEpHOU https://m.edso0o.ru/00adec8
KHUCTIOThI. XUMHUYECKOE a
3arpsi3HEHUE OKPY Karolei
Cpebl COSTMHEHUSIMH CEPBI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | nonu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO61mas xapakTepuCcTHKa
371eMeHTOB VA-Tpymiibl. bubnuorexa [JOK
28 | A3oT, pacnpocTpaHECHHE B https://m.edsoo.ru/00adeea
npupoze, Gpuzndeckue u 6
XMMHYECKHUE CBOMCTBA
AMMHUaK, ero punveckue bubnuorexa [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
HOJy4eHUE U TPUMEHEHHE 4
[TpakTuyeckas padora Ne 3
no teme «Ilonyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMMaKa, U3y4eHHe ero 0
CBOMCTB» =
A30THas KucoTa, eé bu6mmorekxa [JOK
31 | ¢usnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmnoreka [JOK
32 Hcnonb3oBaHne HUTPATOB 1

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPATbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKPY KarolIei
Cpebl COeTUHEHUSIMU
azoTa

|co

®ochop. Okeun dhocdopa
(V) 1 dpochophas xkucora,

bu6mmoreka [IOK

33 https://m.edsoo.ru/00adf68
buznyecKkue 1 XUMUYECKHE a
CBOIICTBa, MOJIy4YEeHUE B
Hcnons3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenuil. 3arps3HeHHe https://m.edsoo.ru/00adfc2
MIPUPOIHON cpebl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
35 | Pactpoctparienue s https://m.edsoo.ru/00adfd9
npupoe, GU3NYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
¢du3nueckrue 1 XUMHUYECKHE bubnnoreka [JOK
36 CBOMCTBA. DKOJIOTMYECKHUE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuzom yriepoaa (1V)
VYronpHas KUcIoTa u €€ bubmorexa OK
37 https://m.edso0.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [JOK

38 | yraekucnoro rasa. https://m.eds00.ru/00ae027
KauecTBennas peakius Ha e
KapOoHaT-HOH"
[lepBoHavasibHbIEC TOHSATHUSA
bubmuoreka [JOK
00 opraHMYecKux
39 https://m.edsoo.ru/00ae054
BELLIECTBAX KAK O o
COEIMHEHUSIX YTiepoaa B
Kpemit 11 ero bu6mmoreka [IOK
40 https://m.edso0.ru/00ae080
COEIMHEHUSI )
[TpakTuueckast padora Ne 5.
Pemenue
SKCIIEPUMEHTAIbHBIX 32729 Bubmiorexa IJOK
41 p . https://m.edsoo.ru/00ae0bf
o TeMe «BaxkHelmme 2
HEMETAaJJIbI U UX -
COEIMHEHU
KonrtponbHas padora Ne3
no teme «Baxneimue Bubmiorexa ITOK
42 https://m.edsoo.ru/00ae0el
HEMETAJJIBI U UX g
COEIMHEHUI =
OO01mas xapakTepuCTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorekxa [JOK
43 METAIUIOB. MeTayutnueckas https://m.edsoo.ru/00ae103

CBS3b U METaJIMYECKast
KPUCTAJUINYECKasl pEIIETKA.

€
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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dusnueckue cBoiicTBa
METAJLJIOB

XUMHYECKUE CBOUCTBA

bu6mmoreka [IOK

METaJLJIOB.
44 . https://m.edsoo.ru/00ael15
DNEKTPOXUMUYECKUN P 5
HaIpsHKEHUH METAJLIIOB h
OO011ue crmocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmuoreka [JOK
45 | ypaBHEHHUSIM XUMUYECKUX https://m.edsoo.ru/00ae115
pEaKIMii, €CIu OJIUH U3 6
PEareHTOB COJCPIKUT
pUMecH
ITousTue o Koppo3uu bubmmorexa [TOK
46 PP https://m.eds00.ru/00ae127
METAaJIJIOB 3
bu6mmoreka [IOK
47 [Ilenounblie MeTAITBI https://m.edsoo.ru/00ael4b
2
OKCHIBI U TUAPOKCHUIBI bubmmorexa [TOK
48 P https://m.edsoo.ru/00ael4b
HATpUS U KaJaus )
[[lemounO3eMeNbHBIC bubnmoreka [JOK
49 METAaJIJIbI — KaJIbIHH 1 https://m.edso00.ru/00ael5e
Mar"uim 8
50 BaxkHeiinmme coequHeHNs bu6mmoreka [JOK

KaJIbIIUS

https://m.edsoo.ru/00ael5e
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|co

O060061EeHNE U

51
cUcTeMaTu3aIus 3HaHUI
K&cTkocTh BOIBI U bubmorexa HOK
52 . A https://m.eds00.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuoreka [IOK
53 o Teme "XKEcTKoCTh BOJIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
54 |  AmoMHHHI https://m.edso0o.ru/00aelc6
4
. bubmuoreka [JOK
A
55 MboTepHbIe cBOHCTBa https://m.edsoo.ru/00aelc6
OKCHJA U THIPOKCH]IA 4
bu6mmoreka [JOK
56 | XKemneso https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMIAPOKCUIBI U bubnuorexa [JOK
57 conu xene3a (I1) u xenesza https://m.edsoo.ru/00ae35e
) 6
58 O6o0meHue u
cHUCTEeMaTH3aIus 3HAaHUH
[TpakTiueckast pabora Ne 7.
Pelwerie bubmuoreka [JOK
59 https://m.edsoo.ru/00ae3de

AKCIEPUMEHTAIBHBIX 3a7a4
no teMe «Bakneimue

8
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https://m.edsoo.ru/00ae1ae8
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METaJJIbI U UX
COCOAUHCHUS

Bruucnenus no
YpPaBHEHUSAM XUMUYECKUX
peaKkuuii, €CJid OJJMH U3

peareHToB J1aH B U30BITKE Bubmuorexa LIOK
60 https://m.edsoo.ru/00ael75
WJIU COJICPYKUT MPUMECH. 0
Brruncienns maccoBoit -
JIOJTU BBIXO/1a IPOAYKTA
peaKIuu
61 O06o0061IEHNE U
cucreMaru3anus 3HaHuil
KonTponbnas padora Ned
62 o teMme «Baxknelimue
METaJUIBI U UX
COEIUHEHUS
BemectBa u matepuansl B bubnunorexa [JOK
63 [MOBCEAHEBHON XU3HU https://m.eds00.ru/00ae3f5
YyesoBeKa 0
XUMUYECKOE 3arpsi3HEHUE BrbmroTera IOK
64 . https://m.eds00.ru/00ae427
OKPYXKArOIIeH Cpebl 0
bu6mmorekxa [JOK
Ponp xumuu B perieHnn
65 https://m.edsoo.ru/00ae427
HKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIil ypok. bub6muorexa [IOK

0O000meHne n

https://m.edso0.ru/00ae0d0
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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

cUCTeMaTHU3anus 3HaAaHUN a
Pe3epBHbIii ypoOK. bubnmoreka [JOK

67 O060061EHNE U 1 https://m.edsoo.ru/00adb33
CUCTEMAaTHU3al s 3HAaHUN c
Pe3epBHbIit ypoOK. bubnmoreka [JOK

68 O6o061IEHNE U 1 https://m.edsoo.ru/00ad9ch
cHUCTeMaTH3aIvs 3HAHUHI 2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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