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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHON IPOrpaMMBbl OCHOBHOTI'O o011ero oOpa3oBaHu4,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBE (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl Y4eOHOIro
npenmera «XuUMHs» B 00pa3oBaTeNbHBIX  opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T NpeACTaBICHHE O ILENIIX, OOIIel cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
IpeIyCMaTpPUBAET PACIPEEICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszeraM M TemMaM MpOrpaMMbl MO XUMHH, ONPENEseT KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarImMXcsa, ONpPenesieT BO3MOXKHOCTU TMpeaAMeTa IS
peanu3anuu TpedOBaHM K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yibTaTaM OOydYeHUs XMMHHM Ha YpPOBHE IeJiell W3y4deHUus mpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-ITO3HABATEIILHON JACSITEIBHOCTH OOYyYarolerocs o
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HOpMUPYEMbIE XUMHEH MPEICTaBICHUS O B3aUMOTMPEBPAIICHUSIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
po0JieM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3aliiii  BO3MOXXHOCTEH JUIsl  CAMOPa3BUTHS |
dbopMHUpOBaHUA KYJIbTYphl JIMYHOCTH, €€ oOmeld U (PYyHKIHOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcsi, HaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON N1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIbCKUX YMEHUH, HEOOXOIAUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM IeITeTbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
IIEJIOCTHOTO B3IUIsJla HA EIUHCTBO TPUPOABI U  YEIIOBEKa, SIBIISICTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaAaMOTHOCTH
oOydJaronmxcs;

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

JlanHbie HampaBiieHUSI B OOYYCHUH XUMHUU 00ECTICUNBAIOTCS CHEIIU(PUKON
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00I1Ier0 0Opa3oBaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMMMHCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSITHH XWUMUU,
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OCHOB HEOPraHMYECKON XMUMHUU U HEKOTOPBIX OTIEJIbHBIX 3HAUYMMBIX MOHSATUN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM JJIEMEHTE U BCIIECTBE M CHUCTEMbl MOHITHH O
XuMHU4Yecko peakuuu. OO€ 3T CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbI II0
MPUHIMITY TOCIEI0BATEILHOIO PA3BUTHS 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— QTOMHO-MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYCCKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKU
MOJTYYEHHBIX W OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIUM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHMe mporpaMMbl II0 XHMHH CIIOCOOCTBYeT (POPMHUPOBAHUIO
MPEJICTABICHUS O XHUMHUYECKON COCTaBJAIONICHM 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 Y4YeOHBIX mpeameToB: «OKpyKaloluid MHPY,
«buonorus. 5—7 knacce» U «PU3KKaA. 7 KIaccy.

[Ipy wm3ydeHMH XUMHUHA TIPOUCXOAUT (OPMHUPOBAHWUE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOM KyJIbTYphl. 3ajiaya y4eOHOro MmpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (DaKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS MpPH
U3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTUHU
MO3HABATEIbHBIX YMEHUUW M HMX NPUMEHEHHHM B Yy4eOHO-ITIO3HABATEIIBHOW H
y4eOHO-HCCIICIOBATEIbCKON JICATEILHOCTH, OCBOCHHUM IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHMM XUMHM Ha YPOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
BXHOE 3HAUCHHUE TTPUOOPEIIN TaKue eJTH, KaK:

— (GOpMHpPOBAHUE HWHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJEHHOCTh OOYYEHHs] Ha CHCTEMaTU4YecKoe MpHUOOIIEeHUE
00yJaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (JOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecrieyeHWe  YCJIOBHWH,  CIOCOOCTBYIOIIUX  MPHOOPETCHHIO
OoOyJaroIMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB ACATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCIE YMEHHH OOBSCHATh W OICHUBATH SIBJICHUS
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OKPY’KaloIlero MUpa, UCTOJIb3ysl 3HAHUS M ONBIT, MOJYyYEHHBIE NPU U3YYCHUHU
XUMUH, TPUMEHATh UX MPH PEHICHWH 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 U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduiss W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yuca0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemectBa. duU3nyuecKkue CBOMCTBAa BEHIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHEHUU.

KomnuectBo BemectBa. Monb. Monsippags Macca. B3auMocBs3b
KOJINYECTBA, MAacChl M YHWCIA CTPYKTYPHBIX €IMHUIL BellecTBa. Pacué€rel 1o
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

dusnyeckue M XUMHAYECKHE SABJCHUS. XUMHUUYECKAs peakuus U e€
NpPU3HAKHA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpPaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEHUs, Pa3JI0KEeHHs, 3aMEIICHUS,
obmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpUU
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00OPYTOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPTraHUYECKHX BEIIECTB,
HaOmoneHne (pu3ndeckux (TUIaBIeHUE BOCKA, TASTHUE JIbJIa, pAaCTUpPaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAONIOJICHWEe W OMHCAHWE MPHU3HAKOB MPOTEKAHUS XUMHUYECKHUX
peakiuii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoJEHCTBUE
xenes3a ¢ pactBopom conu meau (I1), uzyuenue criocoOoB pazfeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QUWIbTPOBAHME,  BbIIAPUBAHUE,  JUCTUJUISIIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJEHUE U
ONMCAHUE PE3YJbTATOB NPOBEACHUS ONBITA, WUIKOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelmne npeacTraBuTe] M HCOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Gpu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropenwus). Oxcuapl. [Ipumenenne kuciopoma. CrocoOsl
MOJIyYeHHUS] KHUCIOpoAa B Ja0OpaTOpuM W TPOMBIIUIEHHOCTH. Kpyrosopor
KHcJopoa B mpupoze. O30H — ajuIoTpoIiHas MOAUGUKAIUS KUCTOPOa.

TermnoBoit 3pPexT XUMUYIECKON peakiuu, TEPMOXUMHUUIECKUE YPAaBHEHHSI,
9K30- U DHJIOTEPMUYECKHE peaKIuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(hdeKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — smemeHT M mpoctoe BemecTBO. HaxoxkaeHune Boaopoaa B
npupojse, (GU3MYECKUe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosydeHus. Kuciorsl u coiiu.

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

Odusnueckne CcBoMCTBa BOAbl. Boma kak pactBoputens. PacTBOpbL.
Hacepimennble 1 HEHaChIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BELIECTB B BOJE.
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MaccoBass 107 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B MpHUPOAE U B KU3HU ueioBeka. KpyroBopor
BOJbI B IPUPOJIE. 3arpsi3HEHUE IPUPOIHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX
BOJI.

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

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

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. @uznueckue
U XMMHYECKHUE CBOWMCTBA KUCIOT. Psan aktuBHOCTM MetasioB H. H. bekerosa.
[Tomy4yeHue KUCIIoT.

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

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAQUeCTBEHHOE OIPEICIICHUE COAECPKAHUS KHUCJIOpOJa B  BO3IYyXE,
MOJIyYeHHE, COOMpaHHe, paclo3HABAaHUE W HW3YYCHUE CBOICTB KHUCIOpPOa,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHus TopeHus (mokapa), O3HAKOMJICHHE C
oOpasllaMi OKCHUJIOB W OIMCAHWE HX CBOWCTB, TMOJIy4eHHE, COOUpaHUeE,
pacro3HaBaHWE U H3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOkKHO MCTIOIB30BaHKUE BUEOMATEPUATIOB),
HaOoIeHHe O00pa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHHE
OCOOEHHOCTEW PAcTBOPEHUS BEHIECTB C PAa3IMYHONM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPax KHUCIOT U IIEJIOYEH, HU3YyUYCHUE
B3aumojericTeus okcuaa meau (II) ¢ pacTtBopom cepHON KHCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIMN HEUTPAIU3ALNU, ITI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeTajyla JpyTMM W3 pacTBopa COJIM, PEUICHUE
JKCIIEPUMEHTAJIBHBIX 33Ja4 0 Teme «BaxHeWlne Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
iemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XHUMH4YeECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUuu

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsTHE O
IpyIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W WIEIOYHO3EMEIbHBIE METaJLIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepunoanueckuit 3akoH. [leprnoanueckas cucremMa XUMUYECKUX SJIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
[IEPHUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue 3MeKTPOHHBIX 000J04YE€K aTOMOB MEPBbIX 20 XUMUUYECKUX 3JIEMEHTOB
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[Tepnonnueckou cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.
3nauenne Ilepuonuueckoro 3akoHa u IlepuoanMYeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAXKIAHUH.

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

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuyeckuii IKCnepumenm:

U3ydeHHe 0Opa3llOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMO/ICHCTBUE
TUIPOKCHUAA LIMHKA C PacTBOpPaMU KHUCJIOT U IIEJIOYEH, IMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHI
(ropenue, peakiu pazioKeHHs], COSTUHEHNUS).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mMe ecTecTBEHHO-HAy4YHbIE TOHATHS: HAy4yHbIM (akT, TUIOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, [EePUOJUIYHOCTD,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

@dusuka: Marepus, aroMm, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHZ,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKHM 3apsil, BEILECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSIHHUE BEIIECTBA, ra3, (PU3WYECKUE BEJIMYMHBI,
€UHULIBI U3MEPEHUSI, KOCMOC, ITAHETHI, 3BE311bI, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XAMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPUOJIOB, KAIMSA, KaJIbLUUA W UX
COCIMHCHUHA B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eEMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHAYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3jIMYHbIM Kjlaccam
HEOPraHMYECKUX COCIUHECHUM, TEHETUYECKAs CBSI3b HEOPTaHUUYECKUX BELIECTB.

Kiaccudukanuss XMMHAYECKUX PEAKIHA 10 Pa3IudHbIM IIpU3HAKaM (10
YUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY (D PeKTy,
[0 W3MEHCHHUIO CTEIEHEW OKHUCICHUS XHMHUYECKHX  DJJIEMEHTOB, IO
o0OpaTUMOCTH, TIO YYacCTHIO KaTalau3aropa). JK30- H DHIOTEPMHUYECCKUE
pEaKUNH, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpaTUMBIX XUMHUYECKMX peakuusx. [loHsiTHE O TOMOTeHHBIX H
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reTeporeHHbplX peaknusax. llonstue o karamuze. lloHsAiTHE O XMMHUYECKOM
paBHOBecuU. PaKTOpBI, BIMSIOIINE HAa CKOPOCTh XUMHUYECKOW pEakiuu U
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE  PEAKIMU, AJIEKTPOHHBIA OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKOM  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTpONIuThl. KaTnoHbl, aHMOHBI. MeXxaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMeHa, TOJIHBIE M COKpalléHHble HMOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHUCIIOT, OCHOBAaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOM
nucconuanvu. KauectBeHHbIE peakin Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPHUCTAJUNIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiiMasa), CJIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEJAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpoOliecca IUCCOLMAIUMU KHUCIIOT,
IesIo4ei u coseit (B0O3MOKHO HUCIIOIB30BaHNE BUIEO MAaTEPHAIIOB), IPOBEICHUE
OTBITOB, WUTIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIMA
(ropenue, peakuuu pa3iIokKeHus, COCTMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEHIECTB C IOMOUIbIO KAUYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHNE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTannsl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. OCOOEHHOCTHM CTPOEHHUs aTOMOB,
XapaKkTepHble cTeneHn okucienus. CTpoeHue u (U3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCcTBHE C METAJNIaMH, HEMETaulaMH, LIeJIo4aMu). XJIIOPOBOIAOPO.
CousiHasg KUCIIOTa, XMMUYECKUE CBOMCTBA, MOTyUYeHUE, TpUMeHeHue. [leicTBue
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odneMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENeHN OKucieHus. CTpoeHue u pu3nIecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  Cepbl. AJUIOTPOMHBIC
MoAuUKAIIMK KUCTIOPOIa B cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPOI,
cTpoeHue, GU3MYECKHe U XHUMHYEeCKHue CBoiicTBa. OKCHIBI Cepbl  Kak
MPEACTABUTENM KUCIOTHBIX OKcHuoB. CepHasi Kuciora, (Quanyeckue u
XUMUYECKHME CBOMCTBa (0OIMEe Kak TPEACTABUTENs Kiacca KHUCIOT |
cnenupuyeckre). XMMUYIECKHUE PEAKIUH, JISKAIIHE B OCHOBE MPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KHucioThl. [IpuMenenne cepHort kuciotel. Comnm
CCPHOII KHCIIOTBI, Ka4eCTBEHHAs] Peakuys Ha Cyiab(ar-noH. HaxoxaeHue cepel
1 €€ COEAUHEHU B MpHUpojJe. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl
COCAMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIC CTEMNEHU OKHUCICHUA. A30T, pacOpoOCTPAaHEHHE B
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npupoje, hpuzndeckue U Xumudeckue cBoiicta. KpyroBopot azora B npupoe.
AMMHaK, ero pU3nyecKue U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauecTBeHHast peakivsi Ha MOHbI aMMOHUSA. A30THasi KUCJIOTa, €€ MOJydeHuUe,
du3nueckue M XUMUYECKHE CBOMCTBa (00IMe Kak MpeCTAaBUTENs Kiacca
KUCIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M CoOJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMHU a30Ta (KUCIOTHBIC TOXKIH, 3arpsI3HEHUE BO3yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Mogudukanuu docdopa, puzndeckue u
xumuyeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdhopHas Kuciora,
du3nyueckue U XMMUYECKUe CBOMCTBA, norydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUI.

O6mass  xapakrtepuctuka oanemMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepPHBbIC CTENEHU OKUCIEHUA. YTJIEPOJ, aUIOTPOIHBIC
MOJAU(PUKALIUKA, PACTPOCTPAHEHHE B TPHUPOJAE, (PU3MUECKUEe U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriaepona B npupone. OKcuibl yriepoa,
uX (QU3NYECKHEe U XUMHUYECKHE CBOMCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHUUECKHUE MPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0ambHOTO MNOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora U e€ CoiaM, UX (U3UYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YyeHHE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIE TIOHATHST OO0 OpPraHUYECKUX BEIIECTBAX Kak o
COCIMHEHUSIX YTiiepojaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, 3TaHOJ, TIUIEPHH,
yKCyCHasi KucioTa). [lpupomHple HCTOYHUKU  YrIEBOAOPOAOB  (yroib,
PUPOAHBIN Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHPAX,
Oenkax, yrieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOmume mnpeacraBieHus 00
okcuze kpemuus (IV) u kpemuneBoii kuciaore. CHIIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeire cTponTebHbIe MaTepHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. IIpodiemMbr 6€30macHOTO HUCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOMN
KHCJIOTBI, TPOBEICHHE KAYECTBEHHBIX PEaKIIUi Ha XJIOPHUI-UOHBI U HAOI0IeHNE
MIPU3HAKOB UX MPOTEKAHMUS, OIBITHI, OTPAKAIONIINE (PU3NUECKHE U XUMHUYECCKUE
CBOWCTBa TQJOTCHOB M WX COCIUHCHWA (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C OOpa3laMu XJOPHUIOB (TaJOTEHUIIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YYEHHE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTHI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaAOMIOIeHWe TMpu3HaKa e&
MPOTEKaHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMHU a30Ta, (ochopa u ux
COCNMHEHWM (BO3MOXKHO WCITOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX ¥ POCPOPHBIX yIOOpEHHUIA, TTOyYeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBOWCTB aMMHAaKa, IMPOBEICHWE KAYECTBEHHBIX DPEAKIWi Ha HOH
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aMMoHMs W ¢docdaT-uoH W HU3yYCHHE TPU3HAKOB MX MPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IpPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HABaHWE W HM3y4YCHUE CBOUCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3yYECHUE MPU3HAKOB HUX IMPOTECKAHMS, O3HAKOMIJICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHele HEeMeTaJUIbl U UX COCTUHEHUSI.

MeTa/uuibl 4 UX COCAMHEHMSI

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [lepronueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTajuioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKas KPUCTALIMYECKAs PEHIETKA. DJIECKTPOXUMUUECKUM Py
HAaNPsDKEHUM MeTauioB. DU3MYECKME M XMMHUYECKHME 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  MeTauibl:  MoJio)keHWEe B lleproamueckor  cucreme
XAUMUYECKUX 31eMeHTOB [. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATPUS H
kanust). Okcuapl M THAPOKCUABI HATpHUs W Kajaus. [IpuMeHeHHe MIeI0UHbBIX
METAJIJIOB U UX COCIMHCHUU.

[IlemoyHO3EMENBHBIE METAJUIBI MAarHuii W KAJIbLUHWHK: TIOJIO)KCHUE B
[lepuonnueckont cucreme xumudeckux osnemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXAEHHE B mpupoae. Puzmyueckne M XUMHUYECKUE
CBOWMCTBA MarHus W Kaibllusd. BaxkHeilnive coeauHEHHS Kalblus (OKCH],
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cuctemMe XHUMHYECKHX
snemeHToB J[. U. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMuUHMs. AMOOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMAYECKUX AJIEMEHTOB
J. 1. MenpneneeBa, CTpOCHUE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHEe CBOMCTBA kene3a. Okcuapl, ruipokcuabl u comn xeneza (II) m
xenesa (I1I), ux cocras, cBOWCTBa U MOTyYEHUE.

Xumuyeckuii IKCnepumenm:

O03HAKOMJICHHE ¢ oOpaslaM{d METaJNIOB M CIUIaBOB, MX (DH3UYCCKHUMHU
CBOWCTBaAaMHU, HW3YyYECHHE PpPE3YJbTATOB KOPPO3UHU METALUIOB  (BO3MOXKHO
HCIIOJIb30BAaHNE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblIUsl W HATpHUsl C BOJOW (BO3MOXXHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPU3HAKOB IPOTEKAHUS
KaY€CTBEHHBIX PEAKI[M HA MOHBI: MarHus, Kajablus, aAJJFOMAHUSA, [IMHKA, XKEJIe3a
(I1) u xeneza (III), memu (II), HaOmromEeHWE W OMKMCAHHUE MPOIIECCOB
OKpalllUBaHWsl TUIAMEHM HWOHAMU HaTpus, Kaiusg M KajdblHs (BO3MOXKHO
HCIIOJIBb30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOKMCTB
TUJIPOKCHIA ATFOMUHUS U THUAPOKCUIA IIUHKA, PEIICHUE DKCIEPUMEHTATBHBIX
3aj71a4 1o TeMe «BaxxHenme MeTaibl U UX COCIUHECHUS.

XuMUA ¥ OKpY:KaLIas cpeaa

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 16 ot 29.09.2025. cnonHutens: MycuHa .M. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 10 u3 49. CTpanuua cosaaHa: 29.09.2025 20:48 =¥ TATAPCTAH



BemecTBa n maTepuainbl B MOBCEAHEBHOM KM3HU 4YeJIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTuMas
KOHIIeHTpamust  Bemiect, pgainee — IIJIK). Ponsp Xxumum B pelieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

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

Meoscnpeomemmuule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYyYHBIA (paKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KiIacCU(PUKALUs, NEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®duzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKIUJ,
U30TOMBI, PaJUOAKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€  COCTOSIHME  BEIleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi peméTka, CIUIaBbl, (QU3UYECKUe BEJIMYWHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuntes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATbHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE TMOPOJIBI,

[NOJIC3HBIC HCKOIIa€MBIC, TOIIJIMBO, BOAHBIC PECYPCHI.
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ININIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUMS ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHMSI IMPOTpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUsl JOCTUTAIOTCSA B XOA€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATENIBHOCTH B  COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpPHUEHTAUUWA H
pacIIMpEHNE OMbITA ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprMoTH4YEeCKOro BOCIMTAHUSA:

HEHHOCTHOIO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHdopmaleil 0 TMepefoBbIX JOCTIDKCHHSIX M OTKPBITHSIX MHUPOBOM U
OTEUECTBCHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTM B HAyYHBIX 3HAHHUIX 00
yCTPONCTBE MUpa U OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IMOJIE3HOM, y4eOHOUCCIIEeN0BATEILCKOM, TBOPUYECKON U JIPYTUX
BUJIaX JICSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JIEATEILHOCTH
IIPY BBITIOJIHEHWW Y4€OHBIX, TO3HABATEIBHBIX 3a/1a4, BHIOJHEHUH XUMHUYECKUX
OKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
NEATEIbHOCTH, TOTOBHOCTHU OILIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEICTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI' 0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE U XUMHUYECKON PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOIAHOM CPEIOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAlPABJICHHBIE HAa MOJIyYEHUE HOBBIX 3HAHUI
M0 XUMHUHU, HEOOXOAMMBIC /I OOBSCHEHUS HAOIIOMAEMBIX IMPOIECCOB U
SIBJICHHM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIhCKON KYJIbTYpPHI, B
TOM YHCJIE HABBIKOB CaMOCTOSATEIbHONW pa0OThl € Y4EeOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATypOil,  JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K CcaMOOOpa30BaHMUIO, TMPOCKTHOM U  HCCIEAOBATEIBCKON
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JlaJdbHEHIIEeM;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 37I0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITUE BPEIHBIX TPHUBBIUEK (YMOTPEOJEHUS aJIKOTOJISI, HApPKOTHKOB,
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KypeHHUs), HEOOXOJAMMOCTH COOJIFOJCHUS TpaBuid  O€30MaCHOCTH  TpHU
oOpalieH’ ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peajibHOM JKU3HU;

5) Tpy10BOI0 BOCTIMTAHMS:

UHTEpPEC K MPAKTUYECKOMY HM3YUECHHIO Mpodeccuil U TpyAa paziIuyHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUsT 00pa3oBaHUsT C  Y4YETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, ycrnemHod NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU I1€JeCO00pa3HOE OTHOIIEHHWE K MPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS, TIOHUMAHUE IIEHHOCTHU 37J0POBOTO
u Oe3omacHoro obpasza KMU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOJICHUS
npaBuil OE€30MaCHOTO TMOBEJIEHUS TpH paboTe C BEIIeCTBaMH, a TaKXKE B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
pelIeHUsT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIeW MPUPOTHON Cpemout, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pe3yJbTATOB BBIICISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33pPEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUMOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApYyroe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 HJTUX TPEIMETOB  (HOPMHUPOBATH
MPEICTAaBIICHUE O IEeOCTHOW HAay4YHOW KapTUHE MHpa, U YHHUBEpPCAJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIECOHOU e TeTbHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICT XUMHUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
MIPU3HAKH, YCTAHABIMBATH B3AaUMOCBS3b C IPYTUMU TIOHATHSIMH ), UCIIOJIB30BAThH
MOHATHUS JUTsl OOBSCHEHUS OTACIbHBIX (DAaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKkinii, yCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YEHUS, CTPOUThH JIOTUYECKHUE DPACCYXICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TPeoOpa3oBbIBATh IMUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEACTABJICHUS] — XUMUUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4deckasi hopmya
1 ypaBHEHHWE XMMHUYECKOW PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amay, ¢ y4€TOM OTUX MOJEIBHBIX TPEJICTABICHUNA  BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —
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XUMUYECKUX BEIIECTB M XHMHYECKUX PEAKIUW, BBISABIATH  OOIIME
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCcKue 1eCTBUSA:

YMEHHE UCIOJIb30BATh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KadeCTBE OCHOBBI JUIsi (POPMUPOBAHHS TUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKUX DSKCIEPUMEHTOB, YMEHHE HaOMI0JaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 Pe3yJbTaT, POPMYIHPOBATH 000OIICHUS
Y BBIBOJBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABJICHHS, IMOJIYy4aeMyl0 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 TTOUCKE U 0TOOpE
uH(GOpPMAIIUM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITA
B 00JIaCTH HCIOJIb30BaHUS UH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIOJb30BaHUS PA3JIUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMaIIU U WJUTIOCTPUPOBATH pEIIacMbie 3aJa4ll HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaThH B IMpoIlecce Y4eOHOM W
UCCJIEI0BATEIBCKON NEATEeIIbHOCTH uHdOopMaIuio 0 BIIUSIHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTA Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auanora u (WiHM) JUCKYCCHH) TIO
CYIIECTBY OOCYyKmaeMoil TeMbl, (GOpMYIUPOBATh CBOM  TPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTAaTOB  BBIMOJHEHUS XMMHUYECKOTO HKCIIEpUMEHTa (J1abopaTOpHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTA);

yMEHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IPU  PELICHUH
BO3HHKAIOMIMX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbBD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO OMPEAEIISITh LEIU ACSITEIbHOCTH, INIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIMPOBAThH U MIPU HEOOXOJIMMOCTH KOPPEKTUPOBAThH CBOIO
JeSTeILHOCTD, BRIOUpATh Hanboiee 3PpheKTUBHBIE CIIOCOOBI PEIIeHUsT YICOHBIX
Y TMO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBIISATh WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIM QJITOPUTM ACHMCTBUM NPU BBINOJHEHUM 3aJaHUM C Y4ETOM
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MOJTyYeHHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX 00BEKTaX — BEIIECTBaX U PEaKIIUX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1I€JIM, YMEHUE
UCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, MpeajiaracMble B YCJIOBUHU
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIIOT: OCBOCHHBIE 00YYaIOIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, creurduyeckue Ui MPeaMETHOM o00JacTh  «XHUMHS», BHJIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K koniy oOydeHus B 8 kuacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh COPMUPOBAHHOCTD Y OOYUAIOIMMUXCSI YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYIa,
XAMUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oIHOpOIHAS ¥ HEOJITHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
U MOJIEKYJIApHAasT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas J0Jd XHMHUYECKOrO JJIEMEHTAa B COCHUHEHUH,
MOJISIPHBIN 00BEM, OKCH/I, KHUCJIOTA, OCHOBAaHME, COJIb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKasi pPeaKiiusl,
KJaccuuKaIys peakiuii: peakiiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peaKkIuy 3aMeIIeHMs, PEaKIUK OOMEHa, 2K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aTomMa, JICKTPOHHBIM CIIOi
aToMa, aToMHas oOpOuTalb, paJAUYC arToMa, XHUMHYECKas CBS3b,
MOJISipHAsl W HEMOJIApHAasT KOBaJCHTHAs CBSA3b, MOHHAs CBSA3b, HMOH,
KaTHOH, aHWOH, pacTBOpP, MaccoBas JOJIsI BemiecTBa (MpPOICHTHAsS
KOHIICHTPAIUs) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TIOHATHUH U
MPUMEHSATH 3TU TTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIF30BaTh XHWMHYECKYIO CHMBOJIMKY JJII COCTaBJICHHS (HOpMYyIl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e OMNpEIENATh BAJICHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHCHUAX, TPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeMHEHUH 1o GopMysiaM, BUJ XUMHYECKOH CBSI3M (KOBAJICHTHAs W
WOHHAs) B HECOPTaHUYECKUX COCTMHCHUSX

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATH MMOHUMAHHUE TMEPUOJUYECCKON 3aBUCHMOCTH CBOWMCTB
XAMHUYECKHUX AJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucteme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHA ABOTajIpo;

e ONKCHIBATh U XapakTepu3oBaTh TabIM4Hyr0 ¢dopmy Ilepuoamaeckoit
CHCTEMbl XMMHUYECKHUX JJIEMEHTOB: pa3iiiyaTh TOHSATUS «IJIaBHas
noarpymnmna (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», maabie
1 OOJIBIIINE MEPHOJIbI, COOTHOCHTh 0003HAUCHHMS, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB I, .
MenpeneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sAapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEACIICHUE UX 1O JICKTPOHHBIM CJIOSIM);
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e KJIAaCCU(PUUUPOBATH  XUMHUYECKHE  DJIEMEHTBhl,  HEOPTraHWYECKHE
BEIIECTBA, XUMUYECKUE pEaKINH (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

e XapaKkTepu30BaTh (OMHUCHIBATH) OOIHME XUMUYECKHUE CBOWCTBA BEIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEpXKJasi  ONHUCAHUE  IpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;

e TMPOTHO3MPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWUMUYECKHUX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COCIMHEHHMS, MAacCCOBYIO [IOJII0 BEIeCTBA B PacTBOpPE, IPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEeaKinu;

e TIPUMEHATH OCHOBHBIC OINEPAIlMU MBICTUTEIBHOU JEATEIBHOCTH —
aHalIM3 W CHUHTE3, CpaBHEHHE, O0O00O0IIeHUEe, CHUCTeMaTH3alIUIo,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX DPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN );

e cCIEJOBaTh MpaBWIaM I[OJb30BAHMUS ~XMMHUYECKOW TIOCYI0N W
nabopaTopHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIUSMH I10 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  OIPEHEIIEHHOM MacCOBOM JOJIEM PAacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 110
pacmo3HaBaHWIO PACTBOPOB IMIEJIOYEH U  KHCIOT C TOMOIIBIO
WUHIUKATOPOB (JJaKMycC, (peHoIPTaienH, METUIIOPAHXK U JIpyTHe).

K koniy oOydenuss B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTD y 00YJAIOIIMXCS YMCHHIL!

e paCKpbhIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIIeCTBO, BAJIEHTHOCTD, JIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHUYECKas peaklus, XHUMHYecKass CBs3b, TEIJIOBOU
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, SJICKTPOIUTHUECKAS TUCCOIUAIUS, PEAKIIUd UOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HeoOpaTUMBbIE PEAKIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, OKHUCIEHHE ©  BOCCTAHOBIICHHUE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAS,
WOHHAsl, MeETaJUIMYecKas), KPUCTA/UIMYECKass pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEeaKIuu, MpeaeabHO
nonyctumas konueHtpauus 111K BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XHMHYECKUX TMOHSATUU W
MPUMEHSTDH ITU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;

e HCIMOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (HOPMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

e ONpENeNATh BaJCHTHOCTh W CTENEHb OKHCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, MPUHAJICKHOCTD
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsi3U (KOBAJIGHTHAsl, HWOHHAsA, METaUIMuecKas) B
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HEOPTaHWYECKUX COCAUHEHHMSX, 3apsi] HOHA IO XUMHUECKOH dopmylie,
XapakTep Cpelbl B BOAHBIX PacTBOPAaX HEOPTaHUYECKUX COCIUHECHUH,
TUN KPUCTAIUIMYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpbeiBaTh cMbIca Ilepuomnueckoro 3akona [[. M. MenpeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAaHHWE: OINUCHIBATH U XapaKTEPU30BATh
TabauuyHyro Gopmy [leproauueckoit CHCTEMbl XUMHUYECKUX JIEMEHTORB:
pasznyuaTh MOHATHUS «TJIaBHas moArpynmna (A-rpynmna)» U «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME TEPHOJBI, COOTHOCUTH
0003HaYeHUs, KOTOpPbIE HMEIOTCS B IEPUOJUYECKON Tabiuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHM CTPOCHUA AaTOMOB XMUMHUUYECKHUX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIESKTPOHOB U
pacripesiefieHde HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTU B U3MEHEHHUM CBOMCTB AJIEMEHTOB U UX COCIUHEHUN B
npeaenax MajablX IEPUOJ0B M TVIABHBIX MOJATPYHI C YYETOM CTPOCHUS
HX aTOMOB;

e KJIacCUPUIIUPOBATH  XUMHUYECKHE  DJIEMEHTBhI,  HEOPTraHHYECKHE
BEILIECTBA, XUMUUYECKHE peaKIuy (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIECTB, M0 TEIJIOBOMY 3((EKTy, M0 M3MEHEHUIO CTEIeHEH
OKHCJICHUSI XMMUYECKUX JIEMEHTOB);

e XapakTepu30BaTh (OMHUCHIBATh) OOIIME U CIEHU(PUUSCKUE XUMHUECCKUE
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IOJATBEPKAas OIHCAHUE
IpUMEpaMU MOJICKYJISIPHBIX U MOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIU;

e COCTaBJISITh YPaBHEHHUS DJICKTPOJIUTUYECKOM JUCCOLMAIIMU KHCIIOT,
IIEJI0YEH M COJICH, TOJIHbIE U COKpAIIEHHbIC YPaBHEHUS PpPEAKIMI
HOHHOTO  OOMEHa, YpaBHCHUS  PEAKIHUH,  MOATBEPIKIAFOITUX
CYIIECTBOBAHME TCHETUUYECKOW CBSI3M MEXIY BEIIECTBAMHU Pa3IMUHbBIX
KJIACCOB;

e PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIU
MIOCPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOT'O OaJlaHCca 3THX PeaKITuii;

e IIPOTHO3UPOBATH CBOMCTBA BEIIECCTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B pa3IWYHbBIX
YCIOBUSIX;

e BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJSPHYIO W MOJIAPHYHO MacChl
BCILIECTB, MAacCCOBYIO JIOJIO XHMHYECKOTO »JJeMEHTa Mo (opmye
COCJIMHEHUSA, MACCOBYIO JIOJIIO BEIECTBA B PACTBOpPE, IMPOBOJAUTH
PacU€Thl MO YPABHEHUIO XUMHUYECKON PeaKInu;

e coOMOAaTH TMpaBUia TOJB30BAHUS  XUMHUYECKOM  TMOCYyIOH W
nabopaTOpHBIM 000pYy/IOBaHWEM, a TakXKe TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH MO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

e TIPOBOJUTH pPEaKIMHU, MOATBEPKIAIOIINE KAueCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACINO3HABATH OMNBITHBIM MYyTEM XJIOPHU/I-,
Opomun-, wuomua-, KapOonar-, ¢docdar-, cunukar-, cynbdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUJIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

e TIPUMEHSATH OCHOBHBIC OIEPAlldM MBICIUTEIBHON AEATEIBHOCTH —
aHaJu3 ® CHHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CHCTEMaTH3AIUIO,
BBISIBJIEHUE TTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3yYEHUS] CBOWCTB
BEIIECTB M XHUMHYECKHUX pPEaKIHi, €CTEeCTBEHHO-HAYYHbIE METO/IbI

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 16 ot 29.09.2025. cnonHutens: MycuHa .M. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 17 us 49. CTpanuua cosaara: 29.09.2025 20:48 =¥ TATAPCTAH



NO3HAHUS — HAOIOJICHUE, U3MEPEHHE, MOJCINPOBAHHE, IKCTICPUMEHT
(peaybHBIM u MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
HaumeHnoBanue Koan4yecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
nporpamMmabl padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaXKHas
11 00J1aCTh €CTeCTBO3HAHMS s 5 bubmuorexa [JOK
' Y IIPAKTUYECKON https://m.edsoo.ru/7f41837¢c
JIeITEeIILHOCTH YeJIOBEKa
12 BemecTBa 1 xuMu4eckue 5 i bu6nunorexa [IOK
' peakiuu https://m.edsoo.ru/7f41837¢
Wroro no pazaeny 20
Pa3nen 2. BaxkHeiime npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. 6 bu6muoreka [IOK
' ITonsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
’ Bonopoa.Ilonsarue o o ] bu6muoreka [JOK
' KHUCIIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. 5 ! ) bu6anoreka LIOK
' ITonsTHE 00 OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCBI
2.4 HEOPraHMYECKUX 11 1 1 bubmorexa HOK
' p . https://m.edsoo.ru/7f41837¢
COCIMHEHMI
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Hroro no pazneny 30

Xumuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Paznea 3. [lepuognueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 31eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.

[lepuoauueckuii 3aKOH U
[lepuoanueckas cucrema
3.1 XMMHYECKHX 3JIEMEHTOB 7
J. 1. MeHaeneeBa.

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

Crtpoenue aToma

XHUMHUecKas CBSI3b.

39 OKUCIUTENbHO- g { bubmuorexa [JOK
' BOCCTAaHOBHUTEJILHBIC https://m.edsoo.ru/7f41837¢
peakiuu
TIToro 1o pasien 15 bubmuorexa [JOK
pasaely https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa TIOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO

YACOB IO TIPOTPAMME 68 4 5
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9 KVIACC

VIA-rpynmel. Cepa u e€

HaumeHoBaHue KonuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpaMmel padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEHME U
11 yrayOneHue 3HaHUM s { bu6nuoreka [JOK
' OCHOBHBIX Pa3/eiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa HOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEAKIIUM
DIIEKTPOIUTHYECKAS
13 JIMCCOLMAITus. o { ] bubmorexa [JOK
’ XUMHUECKUE PEaKIMU B https://m.edsoo.ru/7f41a636
pacTBopax
Wroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO61as xapakTepuCTHKa
2.1 XI/IMI/I‘—IGCKII/)IX BJ'I:MCHTOB 4 1 Bubmorexa ITOK
) https:/m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO01mas xapakTepuCTHKa
p P bubnmnorexa LIOK
2.2 XUMHYECKHUX IJIEMEHTOB 6

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

OO61mas xapakTepucTHKa

)3 XUMHUYECKHUX 3JIEMEHTORB . bubnuotexa [JOK
' VA-rpynmnsl. A3o0r, https://m.edsoo.ru/7f41a636
docdop 1 ux coeTMHCHHS
OO0m1as XxapaKTepucTUKa
XUMHUYECKHX AJICMCHTOB o 110K
nOIMOoTEKA
2.4 IVA- . Yriepo
rp}:nm)l fiepoi H 8 https://m.edsoo.ru/7f41a636
KPEMHUI U UX
COCTUHCHHUS
Hroro no pazgeny 25
Pa3zgen 3. MeTa/ILI M BX COeTUHEHU S
31 OO0mue cBoiicTBa 4 bubmnoreka IIOK
' METAJUIOB https://m.edsoo.ru/7f41a636
39 Baxneiimme MeTalIb U 16 bu6nuorexa [IOK
' WX COEIUHEHHUS https://m.edsoo.ru/7f41a636
Wroro no pazaeny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Marepuansl B 3 bu6muoreka [JOK
' JKH3HH YeJIOBEeKa https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
but6mmorexa [IOK
PesepBHOE Bpems 3

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

8 KIIACC
N KoumnuectBo yacos
JIeKTPOHHbIE
Hara uudposbie
n| Tema ypoka KoHTpoJibHbIC IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
[Ipenmer xumuu. Posb xumuu B bu6nuoreka [JOK
1 YKW3HU yenoBeka. Tena u | https://m.edsoo.ru/ff0d2 1
BEIICCTBA Oc
bubmuorexa [IOK
[TonsTre o0 MeToAax MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
Te
[TpakTuyeckas padora Ne 1
bu6anoreka LIOK
«ITpaBuna paboTsl B 1abopaTopuu
3 . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C de
J1a00paTOPHBIM 000PYTOBAHUEM) o
bu6nuorexa [IOK
YucTele BemecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOblI pa3aeneHus cmecei e
[TpakTruyeckas paGora Ne 2 bubmuoreka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYHCTKHY TTOBAPEHHOM COJIN)» c8
bubnunoreka LIOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c
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XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubnuotexa [JOK
7 (CUMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/ff0d2b
JJIEMEHTOB ed
bubnunorexa LIOK
8 [IpocTeie u cl0XKHBIE BENIECTBA 1 https://m.edsoo.ru/ff0d2a
6¢c
bubnunorexa LIOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 https://m.edsoo.ru/ff0d2d
50
3aK0H IIOCTOSIHCTBA COCTaBa
bubmuorexa [IOK
1 BelIeCTB. XUMHUYecKas opmyIa.
1 https://m.edsoo.ru/ff0d2e
0 BanenTHocTh aToMOB .
XUMHYECKHX 3JIEMECHTOB o
| OtHocuTeNbHAs aTOMHAs Macca. bu6mmoreka [IOK
) OTHOCHUTENBHAS MOJIEKYJISIpHAs 1 https://m.edsoo.ru/ff0d32
Mmacca 3c
bu6nuorexa [IOK
1 MaccoBas 10151 XUMHYECKOTO
1 https://m.edsoo.ru/ff0d35
2 3JIEMEHTa B COEUMHEHUH 0c
bubmorexa [JOK
KomnuuectBo BemiectBa. MoJib. 1
1 https://m.edsoo.ru/ff0d52
3 MomnsipHas macca 30
bubnunorexa LIOK
1 DOU3nIeCcKrue 1 XUMUUECKHUE
1 https://m.edsoo.ru/ff0d37
4 SIBIICHUS. XUMUYECKasl PEaKIHs f
IIpu3Hakuy U ycioBus MPOTEKAHUS 1 bu6muoreka [JOK
5 XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3a
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3aKOH COXpaHEHHUs MaCChl bu6muoreka [IOK
BELIECTB. XUMHUUECKUE https://m.edsoo.ru/ff0d3b
ypaBHEHUS 88
Beraucnenus konudecTBa, MacChl bubnuotexa [JOK
BEIIECTBA [10 YPaBHEHUAM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEaKIui 08
Krnaccudukanus XuMHIECKUX
eaKIui (COeTUHCHUS budmmorexa LOK
P ’ https://m.edsoo.ru/ff0d3f
pasNoXKeHUs, 3aMEeIIECHUS, 14
oOMeHa) o
M. B. JIoMOHOCOB — y4&HBIH- bubnmnoreka [HOK
sHuuKiIoneauct. O600IIeHHE U https://m.edso0.ru/ff0d40
cucTeMaTu3alys 3HaHUi c4
KonTponbnas padora Nel no teme bu6muoreka [JOK
«BelecTBa 1 XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecsk razos. Cocrtas bu6nuorexa [IOK
Bo3ayxa. Kucnopon — anemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
du3nYECKre U XUMHUYECKUe
N bubmorexa [IOK
CBOMCTBA KHCIIOPO/a (peaKkiuu
https://m.edsoo.ru/ff0d46
okucienus, ropenue). [lonstue 14
00 okcHuaax —
CriocoObI osTy4eHHst KUCI0poaa bubmuoreka [IOK
B TaOOpaTOpuu U https://m.edsoo.ru/ff0d49
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npomsbiiieHHOCTH. [IpuMenenue Ta
KHCJIOpOJia
TemnoBoit 3¢ ekt xumMuaeckoit
peaKuuu, MOHITHE O bu6muoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- U S3HAOTEPMUYECKUX 90
peakuusax
Tormnmueo (HedTh, Yroib U METaH). bubnmnoreka [HOK
3arpsi3HeHue BO3/yXa, CIIOCOObI https://m.edsoo.ru/ff0d4c
€ro IpeJIoTBPaICHHUS 4a
[IpaxTuueckas padora Ne 3 o
bubmuorexa [IOK
teMe «llonydyenue u cobupanue
https://m.edsoo.ru/ff0d4a
KHCJIOPO/JIa, U3YYECHHE €TO )
CBOWCTB» =
Bomopon — anemeHT u npoctoe bu6nuorexa [IOK
BeniecTBo. Haxoxnmenne B https://m.edsoo.ru/ff0d4d
HPHPOJIE do
dusnueckne U XUMUYECCKHE bu6nuorexa [IOK
cBoyicTBa Bogopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJOpPOJA do
bu6nuorexa [IOK
ITonsiTHE O KUCHOTAX U CONAX https://m.edsoo.ru/ff0d50
d2
CrocoOsI TTOJTyYEHNST BOIOPOIa B Bubmorexa OK
yi p https://m.edsoo.ru/ff0d4d
nmabopaTopun 40
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[Tpaktuyeckas padora Ne 4 o
but6mmoreka [IOK
3 teme «[lomydenue u cobupanue
1 1 https://m.edsoo.ru/ff0d4f
1 BOJIOPO/a, U3yUEHHUE €ro 0
CBOUCTBY _
. . Bubmunorexa IIOK
3 Mosipablii 00bEM ra3oB. 3aK0H 3
1 https://m.edsoo.ru/ff0d54
2 ABorazipo
2e
Brruuncienns o0béMa, KOJIMYECTBA
bubnuorexa [JOK
3 BELIECTBA raza o €ro U3BECTHOMY
1 https://m.edsoo.ru/ff0d55
3 KOJIMYECTBY BEILIECTBA WIN A0
00BEMY o
Breruncienusa 005EMOB ra30B IO
bubnuorexa [JOK
3 YPaBHEHHUIO peaklii Ha OCHOBE
B . 1 https://m.edsoo.ru/ff0d57
4 3aK0HA 00BLEMHBIX OTHOIIIEHUH 08
ra3oB 08
bu6anoreka LIOK
3 dusznyeckre ¥ XUMHUYECKHE
. 1 https://m.edsoo.ru/ff0d58
5 CBOMCTBa BOJBI
Ta
. bu6anoreka LIOK
3 CocraB ocHoBanuii. ITonsrtue 00 3
1 https://m.edsoo.ru/ff0d59
6 WHJUKATOpax
e2
Bopa kak pactBoputens.
bu6nuorexa [IOK
3 HaceolImiennble 1 HeHACBIIIEHHEBIE
1 https://m.edsoo.ru/ff0d5b
7 pactBOpbl. MaccoBast 10Jist 40
BEIIIECTBA B paCTBOPE o
3 [IpakTuueckas padora Ne 5 o { ! bubmuoteka [IOK
8 teme «lIpuroronenue pacTtBopoB https://m.edsoo.ru/ff0dSe
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C OIIpeaeNIEHHON MacCOBOM J0JIEH ba
pacTBOPEHHOTO BEILIECTBAY
bubnuorexa [IOK
KontponbHas padota No2 o teme 3
https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 4
OKcupl: COCTaB, KiIacCuDUKaIUs bubmmorexa IOK
' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyyenue u xXumMu4eckue bubnmnorexka LHOK
CBOMCTBA KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
bubnuorexa [JOK
OcHoBaHU: COCTaB,
https://m.edsoo.ru/ff0d67
KJIacCU(UKAINs, HOMECHKIIATypa ca
bu6nuorexa [IOK
[Tonyuenue n xummdeckne
. . https://m.edsoo.ru/ff0d67
CBOICTBA OCHOBAHMI e
bu6anoreka LIOK
KwucmoTsr: cocTas,
https://m.edsoo.ru/ff0dfee
KJ1accuukanus, HOMEHKIJIaTypa N
[Tonyuenue u xXumMu4eckue bubnmorexa LOK
N https://m.edsoo.ru/ff0dfee
CBOICTBA KHCJIOT 5
Comnu (cpemnue): HOMEHKIIATypa, bubmuoreka [{OK
CIIOCOOBI TOTYYCHHUS], https://m.edso0.ru/00ad9
XHMHYECKHE CBONCTBA 474
[IpakTuueckas padorta Ne 6. bu6muoreka [IOK
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Pemenne skciepuMeHTAIBHBIX https://m.edsoo.ru/00ad9
3aga4 0o teMe «OCHOBHBIE b7c
KJIaCChl HEOPTraHUYECKUX
COCTUHEHUN )
['eneTnyeckas CBSI3b MEKIY bu6muoreka [IOK
KJIacCaMU HEOPTraHUYECKUX https://m.edsoo.ru/00ad9a
COEMHEHUI 50

bu6mmoteka IIOK
O000I11IeHIE U CUCTEMATHU3AIUS I

B https://m.edsoo.ru/00ad9¢c

3HAHUU

b2
KonTponbnas padorta Ne3 no teme bu6nuoreka [JOK
"OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX COeAMHEHUN" la
[TepBbie MONBITKH

bubnuorexa [IOK
KJIaCCU(PUKAIIMHA XUMUYECKHUX

https://m.edso00.ru/00ad9f
anemeHToB. [IoHsTHE O rpynmax &
CXOJHBIX DJIEMEHTOB o
[Tepuonnueckuii 3aKOH U

bu6nuorexa [IOK
[Iepnonnueckas cucrema

https://m.edsoo.ru/00ada5s
XUMHUYECKUX djieMeHToB /1. 1. %
Menneneepa B

bu6anoreka LIOK
IIepuonsl, rpymnisl, MOATPYIIILI https://m.edsoo.ru/00adas

2¢

bubnunoreka LIOK
Crpoenne atomoB. CoctaB

https://m.edsoo.ru/00ada3
aTOMHBIX sifiep. M3oTormbl 4
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CrpoeHue 3JIeKTPOHHBIX
but6mmoreka [IOK
5 000JI0YEK aTOMOB DJIEMEHTOB
. 1 https://m.edsoo.ru/00ada6
5 [Tepuoanueckoii cucremsi /. U. be
Menpeneena -
XapakTeprucTuKa XUMUYECKOTO
but6mmoreka [IOK
5 9JIEMEHTA TI0 €T0 ITOJI0KEHHIO B
. 1 https://m.edsoo.ru/00ada8
6 [Tepuonuueckoii cucreme /1. U. 4
Menneneesa _
3nauenue [lepuonnyeckoro
bubnuorexa [IOK
5 3aKOHa I Pa3BUTHUSA HAyKU U
1 https://m.edsoo.ru/00ada9
7 npaktuku. /1. . MengeneeB — 6o
Y4€HBIM, EAAror U rpax1aHuH _
bubmnoreka IIOK
5 DIIEKTPOOTPHULIATEIIHLHOCTh
1 https://m.edsoo.ru/00adaa
8 aTOMOB XMMHUYECKHUX JJIEMEHTOB bs
5 bu6anoreka LIOK
9 HMonnas xumuueckas CBs3b 1 https://m.edsoo.ru/00adac
34
bu6anoreka LIOK
6 KoBanenTHas nonsipHas
1 https://m.edsoo.ru/00adaa
0 XUMHYECKas CBI3b b8
bu6nuorexa [IOK
6 KoBanientHast HenomnsipHas
1 https://m.edsoo.ru/00adaa
1 XUMHYECKAs CBI3b
b9
6 bubnunorexa LIOK
) CreneHb OKUCIICHUSA 1 https://m.edsoo.ru/00adae
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bubnunorexa LIOK
6 OKUCIUTEIILHO-
1 https://m.edsoo.ru/00adb
3 BOCCTaHOBUTEJIbHBIE PEAKLINH 076
6 bubnunoreka LIOK
4 OKUCINUTEIIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb
076
6 KonrtponsHas padora Ne4 o reme bu6nuorexa LIOK
5 «CtpoeHue aroma. XuMu4eckas 1 1 https://m.edsoo.ru/00adb
CBA3b» 486
. bubnuorexa [IOK
6 P . 00600
CSCPBHBI YPOK © ?l cHme 1 https://m.edsoo.ru/00adb
6 CHUCTEMAaTH3aIus 3HAaHUHN
33¢
. bubnuorexa [JOK
6 P ok. O0001IeHNE
C3CPBIBI YPOK ‘1’11 e 1 https://m.edsoo0.ru/00ad9c
7 CUCTEMATH3aINs 3HAaHUHN b2
. bu6nuorexa [IOK
6 Pese ok. O00011IEHE
PBHEI YPOK \I,H e 1 https://m.edsoo.ru/ff0d61
8 CUCTEMATH3AINI SHAHUN o6
OBIIEE KOJIMYECTBO YACOB 68 4 4
I10 ITPOTPAMME
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9 KVIACC

Ne KoanyecTBo yacoB
DJIEeKTPOHHbBIE
Hara uudgponbie
m | Tema ypoka KoHnTpoJbHbie IIpakTHYeckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
/ padoThI padoThI
pecypchl
n
[Tepuonuyeckuii 3aK0H.
bu6mmoreka [IOK

Ilepuonnueckasa cucremMa
1 p 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEeMEeHTOB JI. .

H. Menneneena

3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
NU3MECHCHHNU CBOUCTB

2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKUX IIIEMEHTOB

6

MIEPBBIX TPEX MEPUOJIOB
Knaccugukanus u bubnnoreka [JOK

3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPTaHUIECKHMX BEIIECTB 2
Bunpl xumMuiueckou CBSI3U U bu6mmoreka [IOK

4 THIIBI KPUCTATUTHYECKHUX 1 https://m.edsoo.ru/00adbac
penéTok 6
Konrtponsnas padora Nel
o teMe «IloBTopenue u

5 yri1yOieHre 3HaHu| 1 1
OCHOBHBIX Pa3ieJIoB Kypca
8 Kmacca»
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Knaccudukanus bubnnoreka [HOK
6 XUMUYECKHUX PEAKLUU 110 https://m.edsoo.ru/00adbcb
Pa3JIMYHBIM MPU3HAKAM 0
[Tonsatue o ckopoctu
. bu6mmoreka [IOK
XUMHUYECKOW PEaKUU.
7 https://m.edsoo.ru/00adbe9
IToHsaTHE O TOMOI€HHBIX U .
FeTEPOTCHHBIX PEAKIIUSIX B
TTousTie 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuorexa [JOK
BJIMSIIOLIIME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu U .
MOJI0KEHUE XUMUYECKOTO B
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [IOK
9 BOCCTAaHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peakuuu [§
Teopus
. bu6mmoreka [JOK
ANEKTPOIUTUYECKOMN
10 https://m.edsoo.ru/00adcd6
nucconuanyi. CUIbHBIE U 9
CI1a0bIe ANEKTPOIIUTHI -
bu6mmoreka [IOK
HNonHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakuui g
XUMHYeCKHE CBOMCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHHH B
12 . https://m.edsoo.ru/00add5d
CBETE MpeACTaBIeHU 00 2
ANEKTPOIUTUYECKON -
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Jucconranuu

13

XHUMHUYeCcKre CBOMCTBA
CoJieii B cBeTE
npecTaBiIeHut 00
ANEKTPOIUTUYECKOMN
JIHCCOIHAIAN

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b
2

14

[TonsiTHe 0 TUAPOTU3E
cojei

bubmuorexa [JOK
https://m.edsoo.ru/00add9d
4

15

O06o061IEHNE U
CHCTEMAaTU3aLMA 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/00addd1
2

16

[TpakTuueckas paborta No 1.
«Pemenue
AKCTIEPUMEHTAIIbHBIX
3a1a9»

bu6mmoreka [IOK
https://m.edsoo.ru/00addbf
a

17

Konrponbnas padora Ne2
10 TeME
«INEKTPOIUTUYECKAS
JUCCOLIMAIIHS.
XHUMHUYECKUE PEAKIINN B
pacTBopax»

bu6mmoreka [JOK
https://m.edsoo.ru/00addec
0

18

OO61mas xapakTepucTHKa
rajoreHoB. XMMHUYECKHE
CBOMCTBA Ha IIpUMeEpe
XJjopa

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe
2

19

XmopoBogopoa. ComsiHast

bu6mmorexa [IOK
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KHUCJIOTa, XUMUYECKHE https://m.edsoo.ru/00ade10
CBOMCTBA, MMOJy9YEHHE, 4
MIPUMEHEHHUE
[IpakTuyeckas padora Ne 2
bu6mmoreka [IOK
o teMe «llonyuenue
20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, g
M3y4eHHE €€ CBOMCTBY» a
Brrancaenus mo
bubmuorexa [JOK
YpaBHEHUSAM XUMUYECKHUX
21 . https://m.edsoo.ru/00ade48
peaKkIui, eciivi OANH U3 g
PEareHTOB JIaH B U30BITKE -
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
snemeHToB VIA-rpynmsl .
AmoTponHbie
MO (PUKAIIY CEPBI.
N bubmuorexa [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. .
XHUMHYECKHE CBOMCTBA -
cephbl
CepoBoaopo1, CTpOEHHUE, bubmuorexa [JOK
24 | ¢usnyeckue U XUuMUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 . https://m.edsoo.ru/00adea2
XHMHYECKHUE CBOMCTBA, g
MIPUMEHEHUE B
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XHUMHUYECKUE PEAKLIUH,
JIeXKalrue B OCHOBE
MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 | TOJy4YEHHS CEPHOM https://m.edsoo.ru/00adec8
KHCJIOThl. XUMHUYECKOE a
3arpsi3HEHUE OKpYXKarolen
Cpeibl COeTMHEHUSIMU CEPbI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | [onu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO61mas xapakTepucTHKa
3J€MEHTOB V A-Tpynisl. bubnuorexa [JOK
28 | AB3oT, pacnpocTpaHEeHHE B https://m.edsoo.ru/00adeea
npupoe, Gu3nYecKue u 6
XMMHYECKHUE CBOMCTBA
AMMHaK, ero pusnveckne bubnnoreka [JOK
29 | ¥ XUMHYECKHE CBOWCTBA, https://m.edsoo.ru/00adf00
MOJIYYeHUE U IPUMEHEHHE 4
[Tpaktuyeckas padora Ne 3
no teme «llonyuenue bubmorexa HOK
30 https://m.edsoo.ru/00adf18
aMMUaKa, U3y4eHHe ero 0
CBOMCTB»
A30THas KucoTa, e bu6mmorexa [IOK
31 ¢u3nveckrue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
32 | Hcnonb3oBaHUE HUTPATOB bubmorexa LIOK
https://m.edsoo.ru/00adf51
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Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX
ynoopeHuit. XuMu4deckoe
3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUSIMU
azoTa

|co

33

®docdop. Oxcna pochopa
(V) u pochopnas kucnora,
bu3nvecKue 1 XUMHUYECKHIE
CBOWCTBA, MOJyYCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68
a

34

Hcnons3oBanue pocharon
B Ka4eCTBE MUHEPAJIbHBIX
ynobpenuii. 3arps3HeHue
HPUPOHOHN CpelIbI
dbocdaramu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc2
0

35

Yraepon,
pacnpocTpaHEHUE B
npupoe, Gu3nYecKue u
XUMHYECKHE CBOIICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9
c

36

Oxcuapl yraepona, ux
bu3nueckrue 1 XUMHUYECKHE
CBOMCTBA. DKOJIOrMYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuaoM yriuepona (IV)

bu6mmoreka [IOK
https://m.edsoo.ru/00adfeb
€

37

VYroapHag kuciora u eé
COJIN

bu6mmoreka [JOK
https://m.eds00.ru/00ac006
C
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[IpaxTuueckas padora Ne 4
no teme "[lonyuenue bubnnoreka [HOK
38 | yriekucioro rasa. 1 https://m.edsoo.ru/00aec027
KauectBennas peakius Ha e
KapOoHaT-HOH"
[TepBOHaYaIbHBIC TOHSATHUS
bu6mmoreka [IOK
00 opraHnyYecKux
39 1 https://m.edsoo.ru/00ae054
BEIIIECTBAX KaK O .
COEIMHEHUSIX YTiepoaa -
. bu6mmorexka [IOK
Kpewmnuii u ero
40 1 https://m.edsoo.ru/00ae080
COCTMHEHUS .
[IpakTrueckas padora Ne 5.
Pemienue
bu6mmorexka [IOK
AKCIIEPUMEHTATbHBIX 3a7a4
41 . 1 https://m.edso0o.ru/00ae0bf
o Teme «BakHeime 5
HEMETaJUIbl U UX -
COETMHEHUS»
Konrtponbnas padora Ne3
. bu6mmorexa [IOK
o Teme «BakHeime
42 1 https://m.edsoo.ru/00ae0el
HEMEeTaJUTbl U UX g
COETMHEHUS» =
OO01mas xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB — bu6mmorexa [IOK
43 MeTauioB. MeTtamnueckast 1 https://m.edsoo.ru/00ae103
CBSI3b U METaJUIMYECKast e
KPUCTAJUINYECKasl PEIIETKA.
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dusnyeckre CBOMCTBA
METAJIOB
XUMHUYECKHE CBOUCTBA
bu6mmoreka [IOK
METAJIOB.
44 . https://m.edsoo.ru/00ael 15
DIEKTPOXUMUYECKUN P p
HaIpsHKEHUH METAILIIOB B
O0muue crocoOsl
MOJIYYCHUST METAJJIOB.
CnnaBel. Berauciaenus mo bubmuorexa [JOK
45 YpaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/00ael 15
peaKIuii, €CJi OJIMH U3 6
peareHTOB COJAEPKUT
MIpUMECH
ITonsiTHE O KOPPO3HUHU bubmmorexa LHOK
46 pP https://m.edsoo.ru/00ae127
METAJIOB 2
bu6mmoreka [IOK
47 [[lenouyHbIe METATITBI https://m.edsoo.ru/00ac14b
2
OKcHuabl ¥ THAPOKCUIEI bubmaorexa [IOK
48 P https://m.edsoo.ru/00ael4b
HaTpHs U Kaaus )
[[lemounO3eMeNbHBIC bubnmoreka [JOK
49 METAJUIEI — KATBIUN | https://m.edsoo.ru/00ael5e
MAarHui 8
BaxkHeiimme coequHeHNs bu6mmoreka [JOK
50
KaJIbIus https://m.edsoo.ru/00ael5e
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|co

51

O060061EHNE U
CHCTEMATU3ALMSA 3HAHUN

52

KéctkocTb BOIBI U
CIocoObl e€ ycTpaHeHust

bubmuorexa [JOK
https://m.edsoo.ru/00ae188
6

53

[IpakTuyeckas padora Ne 6
1o TeMe "XKEcTKoCTh BOJIBI
U MeToAbl e€ ycTpaHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae
8

54

AroMuHUNA

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc6
4

55

AmdoTepHbIe CBOICTBA
OKCHJa ¥ THIIPOKCHIA

bubmuorexa [JOK
https://m.edsoo.ru/00aelc6
4

56

Kemezo

bu6nmoreka [JOK
https://m.edsoo.ru/00ae1d8
6

57

OKcubl, THAPOKCUIBI U
conu xkene3a (II) u xenesza
(I11)

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35¢
6

58

O06o061IEHNE U
CUCTEMATHU3ALMS 3HAHUN

59

[TpakTrueckast pabora Ne 7.
Pemenne
HKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMe «Baxkueiime

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de
8
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METAJIbI U UX
COEINHEHUI
Brruncnenus mo
YpaBHEHUSAM XUMUUYECKHUX
peaKkuuii, €Ciid OJJMH U3
bu6mmoreka [IOK
peareHToB JIaH B U30BITKE
60 https://m.edsoo.ru/00ael75
WJIU COJICPYKHUT MPUMECH. 0
Beruucienust MmaccoBou -
JIOJTU BBIXO/1a IPOAYKTA
peaKIuu
61 O06o0061IEHNE U
cUCTEMATH3aIUs 3HAHUN
KonTponbnas padora Ned
62 o teme «Baknaelimue
METAJUIBI U UX
COEIMHEHUS
BemectBa u matepuansi B bubnmnoreka [JOK
63 [IOBCEIHEBHON KU3HNA https://m.edsoo.ru/00ae3f5
yeroBeKa 0
bu6mmoreka [IOK
XUMHUECKOE 3arpsi3HEHUE
64 . https://m.edsoo.ru/00ac427
OKPY’KaroIllen cpebl 0
bu6mmorexa [IOK
Ponp xumuu B penienun
65 https://m.edsoo.ru/00ae427
HKOJIOTMYECKUX MPOOIeM 0
66 Pe3epBHBIil ypok. bubnuorexa [IOK
0O000meHne n https://m.eds00.1ru/00ac0d0
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cucTeMaTu3alus 3HaHuH a
Pe3epBHbIi ypoOK. bubnmoreka [JOK
67 O060061EHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3alus 3HaHui c
Pe3epBHbIit ypoOK. bubnmoreka [JOK
68 O6o061IEHNE U 1 https://m.edsoo.ru/00ad9cb
crUCTeMaTU3als 3HAHUN 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBo «IIpocBemienue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBo «IIpocBemienue»

Xumus, 8 knace/ I'abpuensa O.C., OcrpoymoB N.I'., Cnagkos C.A.,
Ax1monepHoe o6miectBo «M3narensctBo «lIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

[tpex N.A.

Metonunueckoe mocodue mo xuMuu: § kiacc: Kk yueonuky ['.E.

Pynzutuca, @.I'. ®enpamana "Xumus.9 kinacc" ®I'OC, 2017.- 35

C.

VY4eOHUKY ¢ TPUIIOKEHUEM Ha DJIEKTPOHHOM Hocutene. 8, 9, 10(6a30BbIit
ypoBeHb), 11(6a30BbIii ypoBeHb) Kitacchl. ABTophl: Pymsutuc I'.E., ®enpaman
O.TI.

Paboune Terpanu. 8, 9 xnmaccel. ABTop: 'abpycesa H. U.

3aJJayHUK C «ITOMOIIHUKOMY. 8-9 kiaccel, 10-11 kmaccel. ABtopsl: 'apa H.H.,
["abpycesa H.1.

Junaktudeckue Matepuansl. 8-9 kimaccel. ABTOp: Panenxuii A.M.
Junaktudeckue marepuansl. 10-11 knaccel. ABTop: Pagenkuii A.M.
[Tocobus ms yuutens. 8, 9, 10(6a30Bb1it ypoBeHb), 11(6a30BbIi ypOBEHB)

kiaccel. ABtop: I'apa H.H.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETHU
UHTEPHET
bu6moreka IJOK

https://m.edsoo.ru/

DNeKTpOHHOE MPUIIOKEHUE K yueOHUKY Xumusi. Heopranmueckas xumus. 8
kiacc: yae0. mist oomeoopaszosat. yupexaenuii / [.E. Pymsutuc, ©.I'.
®enpaman. — M.: [Ipocsemenne, 2013.

DEeKTPOHHOE MPHUIIOKEHNE K yueOHNKY Xumus. Heopranmueckas Xumusl.
Opranuyeckas xumusi. 9 knace: yue0. s oomeoOpasonart. yupexaeHuit / I'.E.
Pymsutuc, @.I'. ®enpaman. — M.: [Ipocsemenue, 2013.
https://resh.edu.ru/subject/29/
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Jluct cornacoBaHus k gokymeHTy Ne 16 ot 29.09.2025
Wuuumatop cornacosanus: MycuHa .M. OQupektop
CornacoBanune nHngyumnposaro: 29.09.2025 20:48

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 MycunHa I'M. 29.09.2025 - 20:48
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