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HHOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XMMUM Ha YPOBHE OCHOBHOIO 00I1Iero 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBareNbHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpa3oBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IporpaMMbl BOCHUTAHUS M C Y4E€TOM KOHIIEHIMU MPENnojaBaHus y4eOHOTO
npenMmera «XUMHs» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepauum.

[Iporpamma no xumuu Aa€T MpEACTABICHHUE O LIENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeaMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  NPEIMETHOE  COAepIKaHue,
IpeIyCMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszenaM M TemMaM MpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KauyeCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIBbHOCTh M3YYCHHUS XUMHUU C YU4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO TMpOIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydYarmMXcs, ONpenesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHMI K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, a TakKe TpeOOBaHUI
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE ILeJiel H3y4yeHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XUMUU CIY>KUT OCHOBOU JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
o0y4aromierocs, ero NpecTaBIeHU 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT HOpMUPYEMbIE XUMHUEH MPE/ICTABICHUS O B3aUMOMPEBPAIEHUIX
SHEPruud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTIX PEHICHUS II100aTbHBIX
po0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumunu:

CIIOCOOCTBYET peanu3allii  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpoOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmed u (PYyHKIMOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIJ] B (POPMUPOBAHNE MBINLJIEHUS U TBOPUYECKUX CIIOCOOHOCTEHN
oOy4Jaronuxcsi, HAaBBIKOB WX CAMOCTOSITEIBHOM y4eOHON JIeATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CHNEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[IEJIOCTHOTO B3TJIAJa HA EAMHCTBO TMPUPOJIBI M  YEJOBEKa, SBISACTCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K TPUPOJAE, K UEIOBEKY, BHOCHT CBOW BKJIaJ B
HKOJIOTHYECKOE 00pa30BaHKE 00YJaAIOITUXCS.

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CHIEIU(DUKOIM
colepkaHusi y4eOHOro TMpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICTIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro 0O0pa3oBaHMs OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIUMHKCS CHCTEMBbI IMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX MOHSITHN
OPTraHUYECKON XUMHUH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUH chOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepKaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHBI IIO
MPUHIMITY TOCIEIOBATEILHOIO Pa3BUTHSI 3HAHUKA HAa OCHOBE TEOPETUUYECKHUX
MPEICTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkona /[[. M. MeHnmeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— Y4YE€HHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpEACTaBICHUNA 00 JJICKTPOIUTHYCCKOM JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJTYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS IOCIEIOBATEIbLHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEM MPAKTHYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHMe mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJICTABICHUS O XUMHUYECKOW COCTaBJAIOIICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, ICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TMO3HaHMS B HayKe. M3ydeHrne XUMHUM MPOUCXOJUT C IPUBIICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKaroluid MHDY,
«buonorus. 5-7 xknmaccel» u «Dusuka. 7 Kimace.

[Ipy wu3ydeHMH XWUMHUHU TIPOUCXOAUT (POPMHUPOBAHWUE 3HAHMK OCHOB
XUMHUYECKOM  Haykd Kak o0JJacTU  COBPEMEHHOIO  €CTECTBO3HAHMS,
MPAKTUYECKON JESITEILHOCTH YEJIOBEKa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOK KyJIbTYphl. 3ajlaya y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX O0O0OOIIEHUIT MHUPOBO33PEHUYECKOTO
XapakTepa, sS3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MPH
W3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTUHU
MO3HABATEIBHBIX YMEHUUW M HMX NPUMEHEHHH B Yy4eOHO-IIO3HABATEIHBHOW M
y4eOHO-HCCIIeIOBATEIIbCKON JICATEILHOCTH, OCBOCHHUW IIpaBHUJI OE30I1aCHOTO
oOpallleHHs C BeleCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHHMHM XWUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BXHOE 3HAUCHHUE TTPUOOPEIIN TaKue 1eJTH, KaK:

— (opMupoBaHHE HWHTE/UICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM0o00pa30BaHMIO, COTPYAHUYECCTBY, CAMOCTOSTECIIFHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIaNTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM JKU3HH,

— HampaBJEHHOCTh OOyYEHHs] Ha CHCTEMaTH4YecKoe MpHUOOIIeHUE
00y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
METO/JaM TO3HaHUs, (OPMUPYIOIUM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecreyeHWE  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OoOyJaroOIMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIbHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUJOB JEATEIbHOCTH;

— ¢opmupoBanue o00meH (YHKIIMOHATEHON H €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATH M OIEHWBATH SIBJICHUS



OKPY’KaIOIIEro MUpa, UCIOJb3Yysl 3HAHUS M ONBIT, MOJYYEHHbIE MPU U3YYEHUU
XUMUH, TPUMEHSTh UX MPH PEHICHWH TpoOJjieM B IOBCEIHEBHON >XU3HU U
TPYI0BOMU JIEATEIIBHOCTH;

— (QopmupoBaHue y OOydYarOUIUXCSd TYMaHHCTHYECKMX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW JJIi BBIPAOOTKH DKOJOTHYECKU
11eJ1eco000pa3HOro TMOBEACHHUS B OBITY W TPYJAOBOM JESATEIBHOCTH B IEISAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEeH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduisi W  HaNpaBJICHHOCTH
JadbHEUIIero o0y4eHus.

OOGimiee 4yuca0 4YacoB, OTBEAEHHBIX JJII HM3YyUYCHHS XHMHUHM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezenm0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/bHBbIC XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Posib XMMHUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemecTBa. duU3nNUecKUEe CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHATHE O MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CniocoObl pa3esieHust CMECei.

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

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHAas Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHAst Macca. MaccoBasi 1oJIsl XUMHAYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b
KOJINYECTBA, MAacChl M YHWCIA CTPYKTYPHBIX €IMHULl BellecTBa. Pacué€rsl 1o
dbopMynamM XUMHUYECKUX COSAMHEHUM.

dusnyeckue M XUMHUUYECKHE sBJCHHS. XUMHUYECKass peakuus u €€
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpPaBHEHHS.
Knaccudukanus xuMudeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEICHUS,
obmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpHUu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O00OPYIOBAaHUEM, HU3YYCHHUE W
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TasHUE JibJIa, paCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJECHCAIUd BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKaJMBAHUE MEIHOW TPOBOJOKH, B3aUMOJCICTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJCUCTBHE
xenesa ¢ pactBopom conu meau (I1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QWIbTPOBAHWE,  BBIMAPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJEHUE U
ONMCAHUE PE3YJbTATOB NPOBEICHUS ONbITA, WUIKOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTraBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT u mpoctoe
BemiecTBO. HaxokneHue kucimopoga B MpUpoje, (PU3NYecKue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuawl. [Ipumenenne kuciaopoma. CriocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W TPOMBIIUIEHHOCTH. KpyroBopot
KHcJopoja B mpupoze. O30H — ajuIoTpoIiHas MOAUGUKAIUS KUCTOPOa.

TernoBoit 3PexT XUMHUYIECKON peakiuu, TEPMOXUMHUUYECKUE YPaBHEHHSI,
9K30- U JHJIOTEPMUYECKHE pEaKIUu. [OIUIMBO: Yrojib U METaH. 3arps3HEHHE
BO3JlyXa, YCWJICHHE MAapHUKOBOTO 3(pdheKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxoxkaeHune Bomopona B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosydeHus. Kucinorsl u coiiu.

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

Odusnueckne CcBOMCTBAa BOAbl. Boma kak pactBoputenb. PacTBoOpbL.
Hacepimennble 1 HeHaChIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass [nofs BeliecTBa B pacTBOpe. XUMHYECKHE CBOWCTBA BO/IBI.
OcHoBanusi. Poinb pacTBOPOB B MPUPOJIC M B KU3HU 4YesloBeKka. Kpyrooport
BO/JIbI B PUPO/IC. 3arpsA3HEHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA MPUPOTHBIX
BO/I.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB: coJjieoOpa3ytomiie (OCHOBHBIC, KHCJIOTHBIC, aM{OTEepHbIE) W
HecosneoOpasyromue. Homenknarypa okcuaoB. PU3WYECKHE W XUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okCuaoB.

OcHoBanus. Knaccudukaius OCHOBaHMM: MIENIOYHM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHkarypa ocHoBaHui. DU3n4ecKkue U XMMHUUYECKUE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kuciaor. Ouszndeckue
M XMMHYECKHE CBOWMCTBA KUCIOT. Pan aktuBHOCTH MeTaiuioB H. H. bekerona.
[Tomy4yeHue KUCIOT.

Comu. Homenkmatypa cosneil. PuU3MUECKHE W XMMHUYECKHUE CBOMCTBa
conei. [lomyuenue comen.

['eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUS KHUCIOpOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHUE W HU3YYCHUE CBOMICTB KHUCIOpPOA,
HAOJIIOICHUE  B3aUMOJICMCTBUSL  BEIIECTB C  KHUCJIOPOJOM H  YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMl OKCHJIOB W OIMCAHWE UX CBOWCTB, TOJy4YeHHUE, COOUpaHHUeE,
pacro3HaBaHWE U H3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (I1) (Bo3MOXKHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB),
HaO/oIeHre O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBAHHE
OCOOEHHOCTEW pPacTBOpEHHs BEHIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABl C MeETAIaMU (HATPUEM U KaJbI[UeM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENIOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpAaCKA MHJIMUKATOPOB B pACTBOpPaX KHUCIOT W WIEJIOYEH, HU3YyUYECHUE
B3aumojericTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHUCTOTHI, KUCIOT C
METAJUIAMU, PEAKLIUN HEUTPAIU3ALNUU, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajyla JpPyrMM HW3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 0 Teme «BaxHeWlne KiacChl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuit 3akoH u Ilepuoamyeckass cucTeMa XUMHYECKHUX
jemeHTOoB JI. . MenneneeBa. CtpoeHue aromMoB. XHUMH4YeCKasi CBSI3b.
OKHCIANTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
IpyIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U WIEJIOYHO3EMEIbHBIE METaJLIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yroT ambOTepHbBIC
OKCHUbI U TUAPOKCHU/IBL.

[leprnoanueckuii 3akoH. [lepuoauyueckast cucTeMa XUMUYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (POPMBI
[lepnoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Menneneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPHUO/Ia U TPYIIIIBI SJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX snaep. M30TOmbl. DNEKTPOHBI.
CtpoeHne »IeKTPOHHBIX 000JI09EeK aTOMOB IEePBHIX 20 XUMHUECKUX 3JIEMEHTOB



[Tepuomnueckon cucremsl [. M. Menneneea. XapakTrepucTuka XUMMHUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH HU3MEHEHHUsI paJiyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.
3nauenune Ilepuoaunueckoro 3akoHa u Ilepuoguueckoit  CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB U pa3BUTHUS HAyku U npaktuku. [. . MenneneeB —
YUYEHBIN Y TPaKIaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBSI3b.

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

Xumuueckuii IKCnepumenm:

U3ydeHHe 0Opa3llOB BEIIECTB META/UIOB U HEMETAJNIOB, B3aWMO/ICHCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX 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 TOHATHUM, SBJISAIOMIMXCS CUCTEMHBIMU [IJI1 OTHACJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEeHHO-HAy4YHbIC TOHATHS: HAay4dHbIH (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJdu3, CHUHTE3, KiIaccuUKaIusi, IepUOIUIHOCTD,
HaOII0/ICeHHE, SKCIIEPUMEHT, MOJISJIUPOBaHNE, U3MEPEHNE, MOJIENb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHE BEIIeCTBa, a3, (U3UYECKUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MHHEpabl, TOPHBIE TOPOJIBI,
IOJIE3HBIE UCKOITAEMBbIE, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkusi

[Tepnoanueckuii 3akoH. [lepuoauueckasi cucTeMa XUMHUUYECKUX DJIEMEHTOB
1. N. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TPEX IEPUOJIOB, Kalusl, KaJlbIUsi U HX
COCIMHCHUHW B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHCTEME U CTPOEHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMHUUYECKON CBSI3U. THUIMBI KPUCTATTUMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMA KPUCTAINIMYECKON PEIIETKH
1 BUJa XUMHUYECKOU CBA3U.

Knaccudukanys v  HOMEHKJIATypa  HEOPTaHMYECKUX  BEIIECTB.
XUMHYECKAE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPTaHWYECKUX COCIMHECHUMN, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IMYHBIM HpH3HAKaM (I10
YHUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY (D PeKTy,
MO0 W3MECHCHUIO CTEIEHEW OKHUCICHUS XHMHYECKHUX  DJIEMEHTOB, IIO
o0OpaTUMOCTH, TIO YYaCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
pEaKUKH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTH XUMHUYECKOW peakiuu. [loHsTre 00 0OpaTHUMBIX H
HEOOpPAaTUMBIX XMMHUYECKHX peakiuusx. I[loHATHE O TOMOT€HHBIX H



reTeporeHHbix peakuusx. llonstue o karammze. IloHATHE O XUMHUYECKOM
paBHOBecUU. PaKTOphI, BIMSIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu u
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  peakuuu. (CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEANEKTpoIuThl. KaTuoHbl, aHMOHBL. MeXaHu3M AUCCOIMALMUA BEIIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOU cBsi3U. CreneHp auccounanviv. CHIIbHBIE U
cia0ble AJIEKTPOJIHUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHA HOHHOIO
oOMeHa, TOJIHBIE U COKpalléHHble MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconuannu. KauectBeHHbIE peakiiui Ha HOHBIL. [IOHSITHE O TUAPOIINU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpusl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  pa3NUYHBIX  (HaKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMpOIEcCa TUCCOLUUAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HCIIOIB30BaHME BUIEO MATEPHAIIOB), IPOBEICHUE
OTIBITOB, WUTIOCTPUPYIONIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajika, BBIJICTICHHE Tra3a, OOpa30BaHUE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHA
(ropenue, peakuuu pa3JokKeHus, COCJIMHEHHUS ), pacro3HaBaHHE
HEOPraHMYECKHUX BEIIECTB C IMOMOUIBIO KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pelLIEHNE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTannsl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIe cTeneHn okucienus. CtpoeHue u GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJIeHiCTBUE C METaJIaMH, HEMEeTa/llaMH, IIejIo4aMu). XJIOPOBOJIOPO/I.
CousiHasg KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJTyuyeHHUe, IpuMeHeHue. Jleiictpue
XJIOpa U XJOPOBOAOpPOJA HA OpraHu3M 4elioBeKa. BakHeilline XJIOpUIbl U UX
HaX0XJICHUE B IIPUPOJIE.

O6mrass  xapaktepuctuka odneMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTepHbIE CTereHn okucieHus. CTpoeHue u Gu3ndecKue
CBOWCTBAa TMPOCTBIX BEUIECTB — KHCIOpPOAAa W  cepbl. AJUIOTPOMHBIC
MOIU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOI0OpOI,
cTpoeHue, ¢Gu3MYecKue U XHUMHYEeCKHue CcBoiicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcuaoB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (0OOIIME Kak TPENCTABUTENs KJacca KHUCIOT U
cnerupuyeckre). XMMUYECKUE PEAKIUH, JISKAIINEe B OCHOBE MMPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KHUcIOThl. [Ipumenenne cepHoit kuciotel. Comnu
CePHOIl KHCIIOTBI, Ka9eCTBEHHAs] Peakuys Ha Cynbdar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHUN B mpHUpoe. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUSAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/lyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTEINEHU OKUCIEHUsA. A30T, pacnpoCTPAaHEHHE B



npupoe, pusndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nyecKne U XUMUYECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (U3UYECKUE U XUMUYECKHE CBOMCTBA, MPUMEHEHUE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOIy4YeHue,
du3nueckue W XUMUYECKHE CBOMCTBa (00IIME Kak MpeJCTaBUTENs Kiacca
KUCIIOT W crneuuduyeckue). Vcnonp3oBaHue HUTPATOB M COJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHbBIE JTOXKIH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xkucnora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, noxydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUI.

O6mass  xapakrtepuctuka oaneMeHToB [VA-rpynnbl.  OcoOGeHHOCTH
CTPOCHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUA. YTJIEPO, aNIOTPOIHbIE
MOJU(UKALIUKA, PACTIPOCTPAHEHHE B MPUPOJE, (PU3NYECKHE U XUMHYECKUE
cBoiictBa. Ancopouus. KpyroBopor yriaepona B npupoge. Okcuibl yriepoa,
uX (QU3NYECKHEe U XUMUYECKHE CBOMCTBA, JCHCTBHUE HA >KUBBIE OPTaHU3MBI,
MOJIYYCHHE U NMPUMEHEHHE. DKOJIOTUYECKHE MPOOIJIEeMbl, CBS3aHHBIE C OKCUIOM
yraepoga (IV), rumore3a rio0anbHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CcoiaM, UX (UMYECKHE U XUMHYECKUE
CBOMCTBa, MOJy4YyeHHE W NpuMeHeHue. KauecTBeHHas peakiys Ha KapOoHaT-
noHbl. Mcnonbp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIE TIOHATHST OO0 OpPraHUYECKUX BEHIECTBAX Kak o
COCIMHEHUSIX yriiepoaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpuponHble HCTOYHHUKU  YIIEBOAOPOAOB  (yroib,
PUPOAHBIN Ta3, HeTh), TPOIYKTHI UX MepepadOTKH (OCH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yriaeBojax — M UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe €IUHCTBO
OpraHUYECKUX M HEOPTaHUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnyeckue W XUMHUYECKHUE CBOWMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHuss KpeMHusi B mpupoje. OOmue mnpencraBieHus 00
okcuze kpemuus (IV) u kpemuueBoit kuciaore. CHIMKAThI, UX UCTIOJIH30BAHUE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeime cTponTebHbIe MaTePHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpodiiemMbr 6€30macHOTO HCTIOJIH30BAHMS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHHe O0Opa3I0oB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHUE KAaUECTBEHHBIX PEAKIIUN HA XJIOPUJI-UOHBI U HAOJIIOICHUE
MIPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromue Pu3nieckue U XUMUIECKUE
CBOWCTBA TaJOT€HOB M WX COCIUHEHMA (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C OOpa3laMu XJIOPUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeauHEHUsMHU (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), HAOJIOJCHHUE TMpollecca OOYIIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, TPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaOMI0JIeHHe TMpu3HaKa e&
MPOTEKAHUsI, 03HAKOMJICHHE C (PH3NYECKUMH CBOMCTBaMH a30Ta, hochopa u ux
COCNMHEHUIM (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), 0OOpasiamu
a30THBIX U POCPOPHBIX yIOOpEHHUIA, TIOyIeHHE, cOONpaHne, paclio3HaBaHUE U
M3y4YeHUE CBONCTB aMMMaKa, MPOBEICHHE KAYECTBEHHBIX DPEaKIUi Ha HOH



aMmmoHuss U  (docdaT-uOH W U3YYEHHUE TMPU3ZHAKOB UX IPOTEKAHMS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOU KHCIOTHI C MEJbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHE MOJCIICH KPUCTATHYECKUX
pemérok anMaza, Trpaduta, dyiepeHa, O03HAKOMJIEHHE ¢ IPOIECCOM
a7IcOpOLIMM pacTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIIEM M YCTPOWCTBOM
IpOTHBOTA3a, MOJIydeHHe, coOMpaHue, paclio3HaBaHHWE W HM3y4YCHHUE CBOMCTB
YIJIEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIUKATHOM MPOMBIIIJIEHHOCTH, PELICHUE SKCHEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxkHeillmme HeMeTauIbl U UX COSIUHEHUSY.

MeTaJiIbl 1 X COEAMHEHHUS

OO6miass xapakTepUCTUKAa XUMHUYECKHUX DOJEMEHTOB — METaJUIOB Ha
OCHOBAaHUU MX MOJOXEHUS B [leproinueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHue MeTaioB. MeTtauindeckas
CBSI3b U METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DICKTPOXUMUYECKUN Pl
HAaNpsDKCHUM MeTauioB. PU3MYECKME W XMUMHUYECKHUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPPO3UM METaJUIOB,
OCHOBHBIE CIIOCOOBI 3amMTBI MX OT Koppo3uu. CruiaBbl (CTanb, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IIPOMBIIIJICHHOCTH.

[llemounble  Merauibl:  MoJio)keHWEe B lleproamueckor  cucreme
XAMUYECKHUX 37eMeHTOB [[. 1. MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Dusnueckue W XUMHUYECKHE CBOMCTBA (HAa TIpUMEpPEe HATPUS H
kanust). Okcuapl M THAPOKCHABI HATpUS U Kajaus. [IpuMeHeHHne IeI0YHbIX
METAJIOB U UX COCIUHECHUM.

[[lemouyHo3eMeENbHBIE METAIbl MarHuid W KaJIbLMK: IIOJIOKCHHUE B
[lepuomnueckort cucreme xumudeckux osnemeHtoB JI. WM. Menpgeneesa,
CTPOCHUE HMX aTOMOB, HAXOXICHWE B MpUpojec. PUNUECKHE U XUMUYECKUE
CBOWMCTBA MarHus W Kanbliusa. BaxkHelmme coeguHeHUsS Kaiablius (OKCHI,
TUAPOKCU/I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XUMHYECKHUX
snemenToB J[. M. MenaeneeBa, CTpoeHHE aToOMa, HaxOXJICHUE B IPUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGDOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XMMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aToMa, HaXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHEe CBOMCTBa keneza. Okcuapl, THAPOKCHABI M coiu keneza (II) u
xenesa (III), ux cocras, cBOWCTBA U MOTyYECHUE.

Xumuyeckuii IKCnepumenm:

O03HAKOMJICHHE ¢ oOpaslaMyd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, W3Y4YEHHUE PE3YJbTaTOB KOPPO3WU METAJIOB (BO3MOYKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJIA
KaJblIUsl W HATPHUS C BOJOW (BO3MOXXHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAaHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUAIIOB), TPU3HAKOB MPOTECKAHUS
KaYE€CTBEHHBIX PEAKI[M HA MOHBI: MarHus, Kajablus, aJJFOMAHUS, [IMHKA, KEJie3a
(I) u xenesza (III), memu (II), wHaOmOmEHWE U ONKUCAHHUE MPOIIECCOB
OKpalllMBaHMWsl TUIAMEHM HWOHAMHW HaTpus, Kaiusg M KajablMs (BO3MOXKHO
HCIIOJB30BAaHNE BHUIACOMATEPHAIOB), HCCIASAOBaHUEC aM(OTEPHBIX CBOWMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCIEPUMEHTAIbHBIX
3aj71ad 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemiecTtBa 1 Marepuanbl B TOBCETHEBHOM >KM3HU YesoBeka. besomnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiiuii B ObITy. [lepBas momolp npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeeabHas JomyCcTUMas
KOHIIeHTpamusi  BemiectB, pgaidee — IIJIK). Ponp xumum B  pelreHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKChepumenm:

n3ydeHue o0pa3loB MaTEepHaIoB (CTEKIIO, CIUIaBbl METAJIJIOB, MOJUMEPHbIC
MaTepualbl).

Meocnpeomemmnule ceazu

Peanuzanust MexnpeaMeTHBIX CBsS3ed MpU U3YYCHUH XUMHUU B 9 Kiacce
OCYILIECTBIISIETCA Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHSATUM, TaK W TIOHATUM, SIBJISIOIMIMXCS CHUCTEMHBIMH JJII OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (akKT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, KiIaccu(uKamus, IepUOTUIHOCTh, HaOII0JICHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIMA
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

dusuka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJICKYJa, SJEKTPHUUYCCKUM 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JUAJECKTPUKH, (HOTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE€  COCTOSIHME  BEIeCTBa, Ta3,  pacTBOpP, PacTBOPUMOCTD,
KpUCTAJNTMYECKass pemeETKa, CIUIaBbl, (PU3HYECKHUE BEIMYHMHBI, CIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHUsI, MUKPOAJIEMEHTBI, MaKpOAJIEMEHTHI, TUTATEIbHbBIC BEIICCTRA.

I'eorpadms: armocdepa, rumapocdepa, MUHEpadbl, TOPHBIC IMTOPOMIBI,
TIOJIC3HBIS HCKOTIaeMBbIE, TOILTUBO, BOJTHBIC pecypcHhlI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yNbTaTbl OCBOCHMSI MPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCSA B XOA€ OOYYEHHS XMMHHU B €IWHCTBE Y4eOHOU U
BOCIIUTATENIBHOM  JEATENIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLUMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEICHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOITUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYarouuxcs
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpEHnE OIbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuMoTMYECKOro BOCIIMTAHUSA:

HEHHOCTHOTO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKW B )KU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopMalell 0 TMepefoBbIX JOCTMXKEHHSIX UM OTKPBITHSIX MHUPOBOH H
OTEUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAy4HBIX 3HAHMUIX 00
YCTPONCTBE MUpa U OOIIECTRA;

2) rpaKaaHCKOr0 BOCIIMTAHUA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHKATHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IMOJIE3HOM, y4eOHOMCCIEI0BATEIbCKOM, TBOPUYECKON U JIPYTUX
BUJIAaX JICSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATETLHOCTH
IIPY BBITIOJIHEHUW Y4€OHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWMMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
NEATEIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
MIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MPECTABIICHHS O BEIIECTBE U XMMHUYECKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHOW KapTUHBI MUPa, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3IX YEJIOBEKA C
IIPUPOIHOM CPEIOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBbIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOAMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SIBJICHHM, TMO3HABATENbHOW, MHPOPMAIIMOHHONW M YUTATEIbCKON KYJIbTYpPHI, B
TOM YHCIIE HaBBIKOB CaMOCTOATEIBbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil, JIOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTUH;

MHTEpEeC K OOYYEHHWIO W TO3HAHUIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh M
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEIOBATEIHCKOM
JESTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHS 00y4YeHUS B
JlaJdbHEHUIIeM;

4) popmupoBaHus KyJbTYPbI 310POBb:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOULIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITHE BPEIHBIX TNPUBBIYEK (YMOTPEOJEHUST aJIKoroJisi, HApPKOTHUKOB,



KypeHHUsi), HEOOXOJAUMOCTH COOJIFOJICHUS MpaBUi  OE30MACHOCTH  TMPH
00pallleHUH ¢ XUMHUYECKUMH BEIECTBAMU B OBITY U peajibHOM KU3HM;

S) Tpya10BOr0 BOCIIMTAHUSA:

UHTEpPEC K MPAKTUYECKOMY H3YUYEHHUIO Mpodeccuit M Tpyla pa3aIudHOTO
poja, yBaXXE€HHUE K TPYIy U pe3ysibTaTaM TPYJI0BOH JIEATCIBHOCTH, B TOM YHUCJIE
Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHWM MO XMMHUU, OCO3HAHHBIA BBHIOOD
WHIMBUIYAJbHOW  TPACKTOPUM MPOAOJDKEHHUs oO0pa3oBaHUsI C  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHMH, OOIIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, ycremHol MNpodeCCUOHATILHOW JEATCIBHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHHM, TOTOBHOCTH aJalTHPOBAThCA B MPOheCCHOHAIBHOM
cpene;

6) PK0JIOrNYEeCKOr0 BOCIIMTAHHS

AKOJIOTMYECKHU 11e71ecC000pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUS, IOHMMAaHNE IIEHHOCTH 3JI0POBOTO
u Oe3omacHoro oopasa »XKHW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYIECKOMY U TICHXHYECKOMY 370POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJCHUS
npaBuJl O€30IACHOTO IIOBEJICHHS MpH padOTe ¢ BEIIECTBaMM, a TaKKe B
CUTYAIUSX, YTPOKAIOIINX 3I0POBBIO M )KU3HHM JIFOCH;

CITIOCOOHOCTH MPUMEHATH 3HAHMS, TIOJTydaeMble MTPU U3YUYCHUH XUMUH, IS
pelieHus 3ajiad, CBSI3aHHBIX C OKPYXKalIIeH MPUPOJHOU Cpeno, st
MOBBIIIICHUS YPOBHS JKOJOTHYECKOM KYJIbTYPhl, OCO3HAaHMS TJ100aJIbHOTO
XapakTepa SKOJIOTHYCCKUX MpoOJeM M MyTeH HUX PEIICHUS IMOCPEICTBOM
METOI0OB XMMHH, PKOJIOTHUUECKOTO MBIIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B [TI03HABaTEJIbHOM, KOMMYHUKATUBHON 1 COITMAILHOMN ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampenMETHBIX pPe3yJIbTAaTOB BBIJICISIOT 3HAUYUMBIC IS
dbopMUpOBaHUS MHMPOBO33pPEHUsI OOIICHAYYHBIC TIOHATHUS (3aKOH, TEOopus,
NPUHIIAII, THUMoTe3a, (akT, cuUcTeMa, MPOIECC, AKCIECPUMEHT M JPYroe.),
KOTOPBIC HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IMpeaMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAaHUM M3 OTUX NPEAMETOB  (HOPMHUPOBATH
IpeACTaBICHUE O IIEJOCTHOM HAyyHOW KapTHHE MHpPa, W YHHUBEPCAIbHBIC
ydeOHbIC JIeUCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSATHBHBIC),
KOTOpBIE 00eCreunBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY
IJIAHUPOBAHUIO M OCYIIIECTBICHUIO YICOHOM IEATEILHOCTH.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA

ba3oBble Jjornyeckue 1eMCTBUA:

YMEHHUSI UCIIOIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS TPH OCBOCHUU
3HAHUN: PACKPBIBATh CMBICI XUMHUYECKUX MOHATUH (BBIACISATH UX XapaKTEPHBIC
IPU3HAKH, YCTAHABIUBATh B3aUMOCBS3b C IPYTHUMHU IMOHITHSIMH ), HCIIOJIb30BATh
MOHATHS I OOBICHEHUS OTACIBHBIX (PaKTOB M SIBIICHHH, BEIOMPATh OCHOBAHUS
U KPUTCpUH I KIAcCU(PUKAIMM XUMHYECKHX BEIICCTB M XHUMHYCCKHX
peaKIvii, yCTaHABIUBATh MPUYUHHO-CIIEACTBEHHBIC CBSI3U MEXIY OOBEKTaMU
W3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYyKTUBHBIE, NEIyKTHUBHEIE,
10 aHAJIOTHH ), JIeJaTh BEIBOJIBI M 3aKTFOUCHNS,

yMEHUE TPUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MPeAMETHBIC U
METaNpeIMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMHH, TPeoOpa3oBbIBaTh IIHUPOKO IPUMEHSIEMBIE B XHUMHH MOJCIBHBIC
MIPEICTABJICHUS] — XUMUYECKHI 3HaK (CHMBOJI 3JIEMEHTA), XUMHUeckas opmyia
U ypaBHEHHE XMMHUYECKOW PEaKIMU — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3amady, ¢ y4€TOM OTUX MOJEIBHBIX TPEJICTABICHUN  BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



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

Ba3oBnle ucciieqoBareLCKue 1eMCTBUA:

YMEHHE UCIOJIb30BATh NTOCTABJICHHBIE BOMPOCH B KAYE€CTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KadeCTBE OCHOBBI Uil (DOPMUPOBAHMSI THUIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npUOOpEeTeHNe ONbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKHX HJKCIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IIEHUS
Y BBIBOJBI IO pE3yJIbTaTaM MNPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATH
OTYET O MIPOJICIIAHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpPATh, aHATU3UPOBATH U HMHTEPIPETUPOBATH MHGOPMALIHIO
pa3NUYHBIX BUAOB W (GOPM TMPEACTABICHUS, TMOJIy4aeMyl0 U3 pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE TMMOCOOMs, pecypchl MHTepHera), KpPUTHYECKH OIIEHUBATH
IPOTUBOPEUYHUBYIO U HEJTOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE NMPUMEHSTh Pa3IuYHbIe METOJIbI U 3alPOCHI MPU TTOUCKE U 0TOOPE
uH(pOpPMAIIU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATENIbHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJB30BaHUSA MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIQJICHUE KYJIbTYPOH AaKTUBHOTO WCIIOJIb30BaHUSA PA3IUYHBIX ITOUCKOBBIX
CUCTEM, CaMOCTOSITEIHLHO BBIOMpATh ONTHUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAIIU U WUTIOCTPUPOBATH pEIIacMble 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIIOJIb30BaTh W aHaJW3UpPOBaTh B TMpolecce ydyeOHOU U
UCCIIE0BATENbCKOMN NEeATEbHOCTH uHbOpMaITIIO 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTA HAa COCTOSIHHE
OKpYKarolen MPUPOTHOU CPEIBL.

KoMMyHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE JeHCTBUS:

yMEHUSI 3a7aBaTh BOMPOCHI (B Xo0j€ Auanora u (WJM) AUCKYCCHH) TIO
CYIIECTBY OOCYyXKmaeMoil TeMbl, (GOpPMYIUPOBATh CBOM  MPEIIOKCHHS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOAKEHHOMN 3a/1a4H;

YMEHHUSI TPEACTABIATh IMOJIYYECHHBIE pE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; [eJaTh MPE3EHTALNI0
pPE3yNbTaTOB  BBHITIOJIHEHUS XHMHUYECKOTO OJKCIepUMEHTa (J1abopaTopHOTO
OTIBITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO
MIPOEKTA);

YMEHUSI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  UCCIEIOBATEIbCKOM  JEATEIbHOCTH IMPU  PEIICHUU
BO3HHKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuii  (0OCyXIeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMBD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUH, OMpPENEIICHHE KPUTEPUEB IO OIIEHKE
KauecTBa BBIMOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATEIIbHO ONPENENATh UEIU ESITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIMPOBAThH U MPU HEOOXOIUMOCTH KOPPEKTUPOBAThH CBOIO
JesITeTLHOCTD, BRIOUpATh Hanbosee 3PGEeKTUBHBIE CIIOCOOBI PEIIEHUs YIECOHBIX
Y TO3HABATENIbHBIX 337a4, CAMOCTOSITEIbHO COCTAaBIISITh MU KOPPEKTHUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUN C YYETOM



MOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIUsX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
UCIIONb30BaTh M AHAIM3UPOBATh KOHTEKCTHI, NPEAJIaracMble B YCIOBHUH
3aJIaHUMN.
HNPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pe3yJabTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHus, YCTAaHOBJIEHHOTO JaHHOH (enepaibHONM paboueil Mmporpammoit,
BBIJICJISIIOT: OCBOCHHBIE O0YUYaIOIIUMHKCS HAy4YHbIE 3HAHMS, YMEHUS U CIIOCOObI
NEUCTBUM, BHABl JEATEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS, €r0
UHTEpIpETaly, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIIUsX.

K koniy oOydenuss B 8 kiacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

e PACKPBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHIL: aTOM, MOJIEKYJIa,
XUMUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(otHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJII XHMHUYECKOrO JJIEMEHTa B COEAUHEHUH,
MOJIIPHBI ~ 00BEM, OKCHJl,  KHUCJIOTA4,  OCHOBaHHUE,  COJlb,
ANEKTPOOTPULIATENBHOCTh, CTEIEHb OKUCICHUS, XUMHUUYECKasl pPeakius,
KJ1accu(UKaIus peakiuid: peakiiui COSANHEHUS, PEAKIIUU PA3I0KEHUS,
peakiMu 3aMelIeHUs, Peakiuu OOMeHa, 9K30- M JHJIOTEPMHUYECKHUE
peaKkiu, TEIIoBOM 3P (HEKT peakiuu, PO aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas oOpOWTanb, paAUyC aToMa, XHUMHYECKass CBS3b,
NOJISIpHAsT W HEMOJSpHAs KOBAJIEHTHAs CBS3b, MOHHAA CBSI3b, HOH,
KaTUOH, aHWOH, PAcTBOp, MaccoBas JOJs BeliecTBa (TPOIEHTHAs
KOHIIEHTpAIMs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATUU U
IPUMEHSThH 3TH NOHSATHUSA IPY ONMCAHUM BEUIECTB M UX MPEBPAILICHHUII;

e HCIMOJb30BaTh XUMHYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (HOpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONpENeNaTh BaJECHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
COCIMHEHUI MO (QopMyliaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTraHMUECKUX COCAMHEHUSX;

e packpsiBaTh cMbIch Ilepmommueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh MMOHUMaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX AJIEMEHTOB OT MX noJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHHSI MACChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HUSI, 3aKOHA ABOTapo;

e ONUCHIBATh U XapakTepusoBaTh TabmM4Hyr0 Gdopmy I[lepuoamaeckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iu4aTh TMOHITUS «IJIaBHAs
noarpymnma (A-rpynmna)» u «nodounas nmoarpynna (b-rpymma)», mansie
¥ OOJIBIIIE TEPUOABI, COOTHOCUTHh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabune «llepuogmyeckas cucrema XuMUYecKux siemenToB I, .
MeHneneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsAn sAapa, oOIIee YuCIo
AJIEKTPOHOB U PacHpeAesiCHUE UX MO JIEKTPOHHBIM CIIOSIM);



K

KJaccu(UIMPOBATh ~ XMMUYECKHE  DJIEMEHTbl,  HEOPTraHUYECKUE
BEIIECTBA, XUMUYECKUE peaKINK (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TeIIOBOMY YD PeKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIAcCoB,  MOATBEPXKJas  ONHMCAHUE  MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIIUN;
IPOrHO3UPOBAaTh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KauyeCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKaHUS XUMHUYECKHUX
IPEeBpAILCHUN B PA3IMYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XHMHYECKOTO »3JIeMeHTa 1o Qopmyiie
COCIMHEHHMS, MACCOBYIO [IOJII0 BEIleCTBA B PacTBOpPE, NPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEeaKinu;

OPUMEHSATh OCHOBHBIE OIEpPAllMd MBICIUTEIBHON JI€ATebHOCTH —
aHalIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alluIo,
KJ1acCU(UKAIMIO, BBISIBICHUE MPUUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3YYCHHUS] CBOWCTB BEHIECTB M XUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUST —  HAONIOJEHHE, HU3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (pEabHBIA U MBICIICHHBIN );

clieloBaTh  MpaBUJiaM  ITOJIb30BAHUS  XUMHUYECKOM mocylol U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMH I10 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB M0 TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIECTB (BOJOpPOAA M KHUCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB C  OIPEHEIIEHHOM MAacCOBOM [JOJIEH PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATH U MPOBOJIUTh XUMUUYECKHUE DKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IMIEJIOYEH W  KHCIOT C IOMOIIBIO
WHIUKATOPOB (J1aKMyc, (peHoNIPTaienH, METUIIOPaHXK U IpyTHre).

KOHIly oOyueHus B 9 KJjiacce TMpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JJOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YYAIOIIMXCS YMCHHIL!

PACKpBhIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHUOH, MPOCTOE BEILECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULIATENILHOCTD, CTEIICHb
OKHCJICHHS, XMMHYECKas pEeaKius, XHUMUYECKas CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HEeOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCIECHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBSI3b (KOBaJIGHTHAS,
WOHHAs, METa/UInYecKas), KpHUCTaIMYecKas pemeéTka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEAKUUU, TMPEIETbHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MPUMEHSTDH ATU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTaBJICHHS (Qopmyl
BELIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONpENeNITh BAaJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX PAa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEICIEHHOMY KJIAcCy COEIWHEHUW 1o (opmysam, BHI
XUMUYECKON CBsI3W (KOBAJIEHTHAsl, WOHHAsA, MeTa/lInuecKas) B



HEOPraHUYECKUX COCIUHEHUSIX, 3apsi MOHA MO XUMHUYECKON GopMmyiie,
XapakTep cpeipl B BOJHBIX PAaCTBOPAX HEOPTAaHUYECKUX COCIUHEHHIA,
THUII KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuommueckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATh €ro INOHUMAHHE: OIMCHIBATH U XAPAKTEPU30BaTh
Tabnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUS «MJIaBHas moarpynna (A-rpymnmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», Manbie W OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HauEHHUs, KOTOpPhIE HMEIOTCS B TNEpPUOAUYECKOM Tabmuue, ¢
YUCJIOBBIMU  XApPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XWUMHYECKUX
AJIEeMEHTOB (COocTaB W 3apsija sapa, oOOIIee 4YHUCIO DJIJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUe
3aKOHOMEPHOCTU B U3BMEHEHHUH CBOMCTB RJIEMEHTOB M UX COEAMHEHUN B
npeaenax MajiblX MEpUOAOB U TJIABHBIX MOATPYIIL C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE pEaKINK (M0 YUCITY M COCTaBY YYaCTBYIOIIUX B
peaKiMK BEUIECTB, M0 TEIIOBOMY (P deKTy, M0 M3MEHEHHUIO CTETCHEH
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIUE U CHEIUPUIECKUE XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIas OIMNUCAHUE
npuMepaMyi MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINA;

COCTAaBIIATh YPAaBHEHHS DSJIEKTPOJUTUYECKON JTHCCOLMAIMU KHUCIIOT,
HIeJI0Yeld W COJIEH, TMOJIHBIE M COKpAIllEHHBbIE YpaBHEHHS peaKUul
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJITBEPKIAIOIINX
CYILIECTBOBAHUE T'€HETHYECKON CBA3U MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MIOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PEaKIni;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBpALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »dJIeMEHTa 1o Qopmyie
COEMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIHTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKON PEAKIINHU;

coOno/IaTh  MpaBWIa  TOJIb30BAHUS ~ XMUMHYECKOM  TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUia OOpaIEHUS C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSIMHU [0 BBITIOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOAUTh PEAKIMU, NOATBEPXKAAIONIMEe KAYeCTBEHHBIM COCTaB
pa3JIMYHBIX BEILIECTB: PACIHO3HABATH OMNBITHBIM MYTEM XJIOPHI-,
Opomun-, wuomua-, KapOonar-, ¢Qocdar-, cunukar-, cynbdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YUYEHHBIX METAJLJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEpAMd MBICIUTEIBHON AESTEIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIHIo,
BBISIBJIEHUE TTPUUMHHO-CJIEICTBEHHBIX CBA3EH — JJI1 U3yUYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKHUX pEaKIHil, €CTECTBEHHO-HAYYHbIE METO/IbI



NO3HaHMs — HAOIIOACHHUE, N3MEPEHHE, MOJEIUPOBAHKE, IKCIICPUMEHT
(peaytbHBIIMI U MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KoandyecTBO YacoB
Ne dueKkTpoHHbIE (LM POBbLIE)
pa3iejioB U TeM KoHTpoJbHbIE IpakTuyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypPChI
nporpaMMsbl padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHSA
XHUMHUS — Ba)KHas
00J1aCTh €CTECTBO3HAHUS
1.1 . 5 2 https://m.eds00.ru/YNVIX660G
Y MPAKTUYECKOU
IEeATEIILHOCTH YeI0BeKa
BemiecTtBa 1 XUMUYECKHE
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peakuumn
Hroro no pazgeny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosznyx. Kucnopo.
2.1 X poa 6 https://m.edsoo.ru/D5SBORTY30
IToustre 06 oxcuagax
Bonopon. Ilonsarue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHACJIOTaX U COIAX
Bona. PacTBopsl.
2.3 5 1 1 https://m.edsoo.ru/M13I5KJBM
ITonsatre 00 OCHOBAHUAX
OCHOBHBIE KJIACCHI
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT

COE€IUHEHUN




Uroro no pazaeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema
3.1 XMMHYECKUX AJIIEMEHTOB 7 https://m.edsoo.ru/TCBJBVWFZ
. 1. MeHnneneena.
Ctpoenue aToma

XUMHUYECKAs CBI3b.
OKHUCIIUTEIILHO-

3.2 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBHUTEIIbHBIC
peakuuu
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO

68 5 5
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9 KIIACC

Ne
n/n

HauMmenoBanue
pa3aesioB U TeM
NporpamMMbl

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

dueKkTpoHHBbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

Pa3znea 1. BemecTBO 1 XUMHYeCKHEe peaKkul

1.1

[ToBTOpEeHue u
yrayOJIeHUe 3HAHUHA
OCHOBHBIX Pa3JIeJI0B
Kypca 8 kiacca

https://m.edsoo.ru/EQETUT35Z7

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKHUX PEaKIIHii

https://m.edsoo.ru/AFN4LWG7U

1.3

DNEeKTpOoIUTHYECKAs
JICCOTIHAITHSI.
XUMUYECKUE peakiluy B
pacTBopax

https://m.edsoo.ru/KODURS0VV

Hroro no pazneny

17

Pa3gen 2. HeMeTa/JIBI M UX COCIUHEHUS

OO1m1ast XxapaKTepUCTHKA

2.1 XUMHYECKUX DIIEMEHTOB 4 1 https://m.edso00.ru/ZTN1F700I
VIIA-rpynnsl. ['anorenst
OO6m1ast XxapakTeprucTruKa

2.2 XUMHYECKUX DIIEMEHTOB 6 https://m.edsoo.ru/P3DHMFB09

VIA-rpynnel. Cepa u eé




COCIUHECHUA

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JJIEMEHTOB

2.3 7 https://m.edsoo.ru/VOXDOUX?2S
VA-rpynmsl. A3or,
dhocdhop 1 ux coenMHEHHS
OO01as xapakTepucTHKa
XUMHAYECKHUX DIIEMEHTOB
2.4 IVA-rpynnel. Yraepon u 8 https://m.edsoo.ru/JPJI200VIX
KPEMHUU U UX
COEIUHEHNS
Hroro no pasaeny 25
Pa3nen 3. MeTaJliibl H HX COeAMHEHUS
OOmue cBoiicTBa
3.1 4 https://m.edsoo.ru/GHV2L6NJ8
METAJIJIOB
Baxkueiinine MeTaaisl 1
3.2 16 https://m.edsoo.ru/EFKQW9HZI
UX COEIUHEHUST
Hroro nio pazgeny 20

Pa3nen 4. Xumus u okpyxaonias cpeaa

BemecrBa u MaTcpHuaJibl B

4.1 KU3HI 9eTOBCKA 3 https://m.edsoo.ru/TENBWEF7Y
Hroro no pazgeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO 68
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
N KoauyecTBO yacoB
DJIEeKTPOHHbIE
n Hara uudposeie
Tema ypoka Konrpouabnsie IIpakTuyeckue
/ Bcero U3YYCeHUS oOpa3oBaTeJibHbIE
padoTsbI padoTshI
n pecypcbl
IIpeamer xumun. Ponb xumuu B
T ! https://m.edsoo.ru/L62DS
JKU3HU denoBeka. Tena u >C7R
BeIecTBa
IlonsTue o MeTomax mMo3HAHUSI B https://m.edsoo.ru/9ZJAE
1
XUMUH W050
[TpakTryeckas padora Ne 1
«IIpaBuna paboTsl B 1abopaTopuu 1 https://m.edsoo.ru/LSEW
Y IpUEMBI O0paIeHUS C 4353D
1abopaTOpHBIM 000PYIOBAHUEM
YucTele BellecTBa U CMECH. | https://m.edsoo.ru/6TME
CriocoOsI pa3eneHus cMecei 21FW8
[IpakTnueckas padora Ne 2
PassielcHme cMeceil (Ha MpHMepe 1 https://m.edsoo.ru/K3LS5
«rasier ! {Ha prMep MCRY
OUYMCTKHU TOBApPEHHOU COJIM )»
6 ATOMEL 1 MOTEKVIILL | https://m.edsoo.ru/BLS04
° OTICKY. WTBS
XUMHYECKUE DIIEMEHTEI. 3HAKHU 1 https://m.edsoo.ru/AH3D




(CUMBOJIBI) XHMHUYECKUX
JJIEMEHTOB

4DNAX

https://m.edsoo.ru/DXJBS

BELIECTBA [10 YPaBHEHUSIM

8 [IpocTblie u COXKHBIE BEIIECTBA TJ95
9 A https://m.edsoo.ru/IMOB
TOMHO-MOJIEKYJISIPHOE YUYECHUE 13075
3aK0H OCTOSHCTBA COCTaBa
1o | BemecTs. Xumuueckasi popMmyia. https://m.edsoo.ru/IMC49
BanenTHOCTH aTOMOB 6FX6
XUMHUYECKHUX DJIIEMEHTOB
OTHOCHUTEBEHAS aTOMHAs Macca.
https://m.edsoo.ru/PIZPCI
11 | OtHOcuTEeNnbHAS MOJIEKYJISIPHAS
MDX
macca
1 MaccoBast 101 XUMHYECKOTO https://m.edsoo.ru/GHV5
3JIEMEHTA B COCJUHEHUU SOMVE
13 KonunuectBo BemecTtBa. Mounb. https://m.edsoo.ru/368UN
MonsipHas macca L5Y2
dusnueckue U XUMUYECKUE https://m.edsoo.ru/YZMS8
14
sIBJIEHUS. XUMHUUYECKasl peaKLUs S6ATH
15 [Ipu3Haky u ycnoBus MPOTEKAHUS https://m.edsoo.ru/N6DV
XUMHYECKUX PEAKIUI NJKQ5
3aKOH COXpPaHEHUSI MACChI
16 X https://m.edsoo.ru/M8DS
BelIeCcTB. XUMHUUECKUE ATHVM
YpaBHEHUSA L va
17 Brraucnenns koamdecTBa, MacChl https://m.edsoo.ru/LUY9

U3EQE




XHUMHUYCCKUX peaKI_II/Iﬁ

Krnaccudukanus XuMHIecKux
peakiuii (CoeTMHEHHS,

https://m.edsoo.ru/L4807

18
pasiioKeHus, 3aMEIICHU, LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 | suunuknoneauct. O600IIEHHE U hupsineesnn P I A
t AT, H RH3AB
CHCTEMAaTH3allHs 3HAHUI
KonTponbnas padora Nel no teme
20 s T — https://m.edso0o.ru/ON62S
. NERU
peaKIm
Boznyx — cmecsk razos. Cocrtas
71 03 A, Kiciiono SEMEHT 1 https://m.edsoo.ru/XONO
JIyxa. JIOpOJ J1 NRNIP
npocrtoe BemectBo. O30H
dusnueckre U XUMUYECCKHE
2 CBOMCTBA KHCJIOPO/a (peaKiuu https://m.edsoo.ru/FBS1J
okucieHus, ropenue). [lonsarue RKMB
00 okcumax
CriocoObl motyueHus: KUCIopoaa
| B nabopaToOpuu U https://m.edsoo.ru/VIWB
NpoMbIUIeHHOCTH. [[puMenenune 6A2RD
KHCJIOpO/ia
TennoBoii 3¢ ekt xumuueckoin
24 peaxknuu, IMoHITHE O https://m.edsoo.ru/PNMK

TEPMOXUMHNYCCKOM YPaBHCHHUH,
9K30- U SHAOTCPMHUUYCCKUX

JZHKX




pEaKknusax

TorumBo (HedTh, yroiab U METaH).

https://m.edsoo.ru/USNY

25 | 3arpssHeHue BO311yXa, CIIOCOObI SUUW?
€ro Ipea0TBpalIeHUs
[Tpaktuyeckas padora Ne 3 o
a6 | TEME «Ilonyuyenue u cobupanue https://m.edsoo.ru/5516U
KHUCIIOpOAa, U3YYEHUE €TO HX3R
CBOWCTB»
Bonopox — anemeHT u npocroe
27 FOPOL u p https://m.edsoo.ru/WD39
BemecTBo. Haxoxnenue B YACWB
pupoJie
dusznuecKkrue 1 XUMHUUECKHE
. https://m.eds00.ru/0SZ28
28 | cBoiicTBa Bojmopoaa. [lpumenenue 450R
BOJIOpOJIA 4IR
29 | I https://m.edsoo.ru/TMW
OHSITHE O KUCJIOTaX U COJISAX NIVCA3
30 CrniocoObl mosryyeHus BO0poia B https://m.edsoo.ru/COTO9
nabopaTopun UCIP
ITpakTuyeckas padora Ne 4 o
31 teme «llonydyenue u cobupanue https://m.edsoo.ru/SS3IW
BOJOPOJa, U3YYEHUE €TO AX33K
CBOWCTB»
3 MossipHblii 005EM ra30B. 3aKOH https://m.edsoo.ru/M3KS
Asoranpo 010DQ
33 Brrunciienus 00bEMa, KOJIMUECTBa https://m.edsoo.ru/MXGO
Y304M

BCIIICCTBA I'a3a 11O €ro U3BECTHOMY




KOJINYECTBY BEUIECTBA MU
00BEMY

Brruncienus o05EMOB ra3oB MO
YpPaBHCHUIO P€AKIIMHU HA OCHOBEC

https://m.edsoo.ru/9TQ8A

34

3aK0HAa 00BLEMHBIX OTHOIIIEHUH XABY

rasos

dusnueckue U XUMHUYSCKUE https://m.edsoo.ru/7AO0G
35 .

CBOMCTBA BOJbI FZK4R
36 Cocras ocHoBanuii. [Toustue 00 https://m.edsoo.ru/IXB2

HHIUKATOpax Wo6IVL

Boga xak pactBoputens.

Hacrimennrslie 1 HeHACHIIIEHHBIE https://m.edsoo.ru/MKHX
37

pactBopbl. MaccoBast 1oJist POFH4

BEILIECTBA B pACTBOPE

[IpakTnueckas padora Ne 5 o
33 teme «IIpuroroiieHre pacTBOPOB https://m.edsoo.ru/WXU

C OIpeAeIEHHON MacCOBOM 10Jen KPAUOA

pacTBOPEHHOTO BEILLIECTBAY

KonTponbnas padora Ne2 no teme https://m.edsoo.ru/IM793
39

«Kucnopoa. Bonopoa. Boga» 5DRY
40 Oxcunsl: cocTaB, KiacCupUKaLs, https://m.edsoo.ru/STFSJJ]

HOMEHKJIaTypa NAY

[Tonyuyenue u xumudeckue

o https://m.edsoo.ru/8JAZ9
41 | cBOWCTBA KUCJIOTHBIX, OCHOBHBIX
YWS2

1 aM(pOTEPHBIX OKCHJIOB

42 | OcHOBaHHUS: COCTaB, https://m.edsoo.ru/5U397




KJaccuduKays, HOMEHKIIATypa

HUS5C

[Tonyuyenue u xummudeckue https://m.edsoo.ru/GD9A
43 . o
CBOMCTBA OCHOBAHUU 28ROE
KucaoTtsl: cocras, https://m.edsoo.ru/Q6U4
44
KJaccu(UKaIus, HOMEHKIIATypa WEBK7
45 [Tonyuyenue n xumudeckue https://m.edsoo.ru/Z2GC
CBOMCTBA KHUCJIOT RN45W
Conu (cpenHue): HOMEHKIIaTypa,
16 cnoco((SLII) Hoxl )eHHH P https://m.edsoo.ru/JSNUI
YHCHHA, MOTJ
XMMHYECKHE CBOMCTBA
[IpakTuueckas padora Ne 6.
Pemenue skcnepuMeHTaIbHBIX
https://m.edsoo.ru/58D13
47 | 3amaud o teme «OCHOBHEIE [
KJIaCChl HEOPTAaHUYECKUX
COCIUHCHHUI
I'eneTnueckas CBSI3b MEXKIY
48 | KJlaccaMM HEOPraHMYECKUX Bps:fin.edsoo.u/YDS6
©op ZRE31
COCIMHEHUI
49 O06o001IeHNEe U CHCTEMATH3ALIHS https://m.edsoo.ru/S7TBU
3HAaHUH OEEYN
KonrtponsHast padora Ne3 o reme
50 | "OcHOBHBIE KITACCHI https://m.edsoo.ru/AFA7I
. DULD
HEOPraHUYeCKUX COCAMHEHUI
[IepBbie monBITKN
https://m.edsoo.ru/COV3C
51 | knaccuuKanuu XUMHYECKUX

aneMeHToB. [lonsaTue o rpynmax

C214




CXOOHBIX 3JIEMECHTOB

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

https://m.edsoo.ru/X9F1IN

52
XHUMHYECKUX dj1eMeHToB /I, U. R3U8
Meunneneena

53 | Tlepmomasl. FOVIIEL o — https://m.edsoo.ru/NOM

PHOBL, TPYHIBL HOATPY WWIRXN

54 Crpoenue atomoB. CocTaB https://m.edsoo.ru/IMUD
aTOMHBIX siaep. M30Tomb! OMRSH
CrtpoeHue 3JIeKTPOHHBIX

55 000JI09EK aTOMOB 3JICMCHTOB https://m.edsoo.ru/T95YN
[Tepuoanueckoit cucremsi /. U. V8B2
Menpeneena
XapakTepucTuKa XUMHUECKOTO

56 DJIEMEHTA 10 €T0 ITOJIOKEHUIO B https://m.edsoo.ru/YIP0O4
[Tepuonnueckoit cucreme /1. U. OMDX
Menpeneena
3nauenue [lepuogunueckoro

57 3aKOHa I pa3BUTHS HAYKU U https://m.edsoo.ru/SZD8
npaktuku. JI. 1. MenneneeB — XEOOP
YUEHBIN, TIEJIATOT ¥ TPaKTaHUH
PeseprubIil ypok. O60061eHIE 1

53 CUCTEMaTHU3aIs 3HAaHWUH / https://m.edsoo.ru/ZCQT
Bcepoccuiickas npoBepouHas RP0O8Y
paborta

59 | KonrtpomnbHas padota Ne4 o teme https://m.edsoo.ru/FTIZF




«Ctpoenue aroma. XuMHu4uecKas
cBs3bY» / Beepoccuiickas
npoBepouHas paboTa

99WEF

9J'IeKTp00TpI/II_[aTeJ'IBHOCTB

https://m.edsoo.ru/HZA11

60
ATOMOB XUMHYECKHX DJIEMEHTOB 1 OEDS8
https://m.edsoo.ru/3SY1R
61 Wonnas xummuueckas CBS3b 1
JKVI
62 KoBasienTHas nosnsipHas ! https://m.edsoo.ru/EOL3
XHUMHUYECKaAS CBI3b MT2AE
KoBasienTHas HenonsipHas https://m.edsoo.ru/9YVR
63 1
XUMHYECKasl CBSI3b 3FUXI
64 CrelCHE OKHCICHIS | https://m.edsoo.ru/RA6C
: VXM66
OKUCIUTEIBHO- https://m.edsoo.ru/ZXNC
65 1
BOCCTaHOBHUTEIILHEIE PEAKIIUHT A7DOZ
https://m.edsoo.ru/QPS46
66 | OxucauTenn U BOCCTAHOBUTEIIH 1
Z5PU
Pesepubiil ypok. O6006111eHIE 1
67 cucTeMaTH3alis 3HAaHUH 10 TeME ! https://m.edsoo.ru/4RH7
«Ctpoenue atoma. XuMHA4decKas M35NF
CBSI3b)
68 PesepBHblit ypok. O600611eH1E 1 ] https://m.edsoo.ru/7DNR
cUCTEMaTH3aInsI 3HaHUHN BZ7948
OBIIEE KOJIMYECTBO HACOB 68

10 [TIPOI'PAMME




9 KIIACC

Ne KounyecTBO 4acoB
JJIeKTPOHHbIE
Jlara uudgposbie
n | Tema ypoka KonrposbHbie IpakTuyeckune
Bceero U3YYeHUs o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypcol

n

Ilepnonnueckuil 3aK0H.

[Tepnonuueckas cucrema https://m.edsoo.ru/ECRKA

1

XUMHYECKHUX 3JI€MEHTOB /JI. 90AY

. Meunneneena

3aKOHOMEPHOCTH B

M3MEHEHUU CBOMCTB https://m.edsoo.ru/GNJPE

1

XAUMHUYECKHUX AJIEMEHTOB ROFB

MIEPBBIX TPEX MEPUOJIOB

Knaccudukanus u

HOMEHKIIATYDA | https://m.edsoo.ru/WTOI1

P WRA2Q

HCOPTaHNYCCKUX BCIICCTB

Bunasl xumMmnueckoii cBA3U U
THUMBI KPUCTATTUYECKUX
peETOK

https://m.edsoo.ru/UI4YSC
FRV

KonTponbnas padota Nel
o teme «IloBropenue u
yrayosieHne 3HaHU!
OCHOBHBIX Pa3JIeoB Kypca
8 xacca»

https://m.edsoo.ru/J4X8ZN
212




Knaccudukanmst

https://m.edsoo.ru/X8XAE

6 XUMHYECKHX pEeaKIUH 110
peaxtl 7E2J
Pa3JIMYHBIM NPU3HAKAM
[TonsiTue o ckopocTn
7 XUMHYECKON PEaKInu. https://m.edsoo.ru/6VLXC
IToHsTHE O TOMOT€HHBIX U YY7N
reTEPOTeHHBIX PEAKIUSIX
IToHsgaTue 0 XUMHYECKOM
paBHOBecuH. PaKTOPBHI,
3 BJIUSIOIME HA CKOPOCTH https://m.edsoo.ru/HAFH7
XAMHYECKOW PEaKuu U NZNM
MOJI0KEHNE XUMHUIECKOTO
paBHOBECHS
OKHUCIHUTENLHO-
https://m.edsoo.ru/648V 11
9 BOCCTaHOBUTEJIbHEIE
026
peakuuu
Teopus
10 ANEKTPOIUTUYECKON https://m.edsoo.ru/2KCYC
muccormanui. CUiIbHbIE U LZ16
ci1a0ble ANEKTPOJIUTHI
1 HonHble ypaBHEHUS https://m.edsoo.ru/VN2SB
peaxiuii 9NIR
XUMHUYECKHE CBOMCTBA
12 KHUCJIOT 1 OCHOBaHUH B https://m.edsoo.ru/SHH81

CBETE MpeACTaBIeHUN 00
AIIEKTPOJIUTHYECKON

YVXI




Jucconuanum

XUMHYECKUE CBOUCTBA
CoJIEll B CBETE

https://m.edsoo.ru/ETD50Q

13 MpeACTaBICHUI 00 ) TS4G
3JIEKTPOJIUTHUECKON
JMCCOIaInN
[Tonsitue o ruapon3e https://m.edsoo.ru/9JFRAV
14 .
coJien E8W
15 000011IeH E U https://m.edsoo.ru/FEEIZR
cucTeMaTu3aIus 3HaHui MBG
[IpakTrueckas padora Ne 1.
16 «Pemienue https://m.edsoo.ru/7VXTF
DKCIIEPUMEHTAIBHBIX HIT4
3amau»
KonTpoabnas padorta Ne2
10 TEME
17 «OIeKTpoIuTUYECKast https://m.edsoo.ru/9RKLZ
JUCCOLHALUs. DNUX
XUMHUYECKUE PEAKIINU B
pacTBopax»
OO61mas xapakTepucTHKa
13 rajgoreHoB. XUMHYECKHE https://m.edsoo.ru/NNYKY
CBOICTBA Ha PUMEPE ZF12
xJjopa
19 Xnoposogopoa. CosnsiHas https://m.edsoo.ru/CWVSH

KHUCJI0Ta, XUMHYCCKHEC

CD2M




CBOMCTBA, MOTyYCHHE,
MIPUMEHEHUE

[TpakTruueckas padora No 2
no teme «[lonmyuenue

https://m.edsoo.ru/PVEXI

20
COJISTHOM KHMCJIOTHI, YWEG
U3y4yeHUue e€ CBOMCTB»
Brruncnenus no
71 YPaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/4BISHO
peaKiuii, eClM OIUH U3 70F
pPEareHTOB JIaH B U30BITKE
2 OO0m1as XxapakTepuCcTUKa https://m.edsoo.rut/ VMWK
snemeHToB VIA-rpynmsl ERSEP
AmoTponHbie
MO (DUKAIIIH CEPBI.
23 Haxoxnenue cepsl U e€ https://m.edsoo.ru/CX10E
COEMHEHUH B IIPUPOJIE. UsPO
XUMHUYECKUE CBONCTBA
cephl
CepoBo10poJ1, CTPOEHHUE,
24 (szquCKllze " XHI;IquCKHe https://m.edsoo.rut/ECGX?2
. B4OW
CBOMCTBA
Oxcuppl cepsl. CepHas
KHUCTI0Ta, GUBNYECKUE U https://m.edsoo.ru/ULRFL
25 .
XHUMHUYECKHE CBOUCTBA, CHH1
IIPUMEHEHHUE
26 XUMHUYECKUE PEAKIIUY, https://m.edsoo.ru/H7FT3N




JIe)Kalllie B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
MIOJIy4EHUS CEPHOU
KHUCJIOTBl. XUMHUYECKOE
3arpsI3HEHUE OKPYKarOLIen
Cpelbpl COEIMHEHUSIMU CEPBI

ON4

Briuucienne MaccoBoit

https://m.edsoo.ru/HSJE18

27 0 oJ1a po a
JIOJIM BBIXOJa IIPOIYKT 6WN
peakiuu =
OO0m1as XxapakTepuCcTUKa
3J1IEMEHTOB V A-IpyNibl.
73 ASOT. DACIDOCTHAHCHIE B https://m.edsoo.ru/WAHR
, pacipocTp MB976
npupoze, Gu3nIecKue u
XUMHYSCKHE CBOMCTBA
AMMHuak, ero ¢puznyueckue
. https://m.edsoo.ru/HZAYE
29 1 XUMHYECKHE CBOMCTBA, SF13
MOJIy4eHUE U IPUMEHEHUE
[TpakTtuyeckas padora Ne 3
30 o teMe «llonydyenue https://m.edsoo.ru/JORP641
aMMHUaKa, U3y4eHUe ero 13
CBOMCTB»
A3oTHas KACIO0TAa, €€
31 b https://m.edsoo.ru/U2DYE
Hzflqecxne H XUMHAYECKHE DMYE
CBOIiCcTBa ==X
3 Hcrnonbs3oBaHne HUTPATOB https://m.edsoo.ru/SHBKCI

U COJIEM aMMOHHUS B

QCB




KaueCTBE MHUHEPATbHBIX
ynoopeHuit. XuMu4eckoe
3arpsi3HEHUE OKpYIKarolen
Cpelibl COeTMHEHUSIMU
azora

®ochop. Okeun dhocdopa
(V) u dpochopnas kucnora,

https://m.edsoo.ru/GDQJS

33 bu3nYecKue 1 XUMHUIECKIE O3WP
CBOMCTBA, IIOJIy4CHHUE
Hcnonb3oBanue pocharon
B KAACCTBE MUHCPATILHIX https://m.edsoo.ru/UAZ3H
34 | ynoOpeHuii. 3arps3HeHue U65V
IIPUPOJHON Cpebl o
dbocdaramu
Yraepon,
35 pacmnpocTpaHeHue B https://m.edsoo.ru/DWOM6
npupoje, Gpuszndeckue u SUUL
XUMHYECKHUE CBOMCTBA
Oxkcuppl yriaepoaa, ux
(usuracckue u Xummeckue https://m.edsoo.ru/OXQAP
36 | cBoiicTBa. DKOJIOTHYECKHE GNCE
poOJIeMbI, CBSI3aHHBIE C -
okcuoM yriepona (IV)
37 VYroapHag kuciora u eé https://m.edsoo.ru/OHQHD
COJIH 6IPA
38 MpaxTiucckas paGota Ne 4 https://m.edsoo.ru/G2HZX

QGC8




o TeMe "l[lonyuenue
YTJIEKHUCIIOTO rasa.
KauectBennas peakuus Ha
KapOoHaT-roH"

39

[IepBoHayanbHbIC TOHATHUS
00 OpraHNYecKux
BEIIECTBAX KaK O
COEIMHEHUSIX yIiepoaa

https://m.edsoo.ru/30TIZ1
09Z

40

Kpewmnuii u ero
COETMHEHUS

https://m.edsoo.ru/75JXNH
018

41

[TpakTuueckast pabota Ne 5.

Pemenue
DKCIEPUMEHTAIBHBIX 3a7a4
o TeMe «Baxkueiimme
HEMeTaJJIbl ¥ UX
COCTUHCHHUS

https://m.edsoo.ru/O7E8D0
D7Z

42

Konrtponbnas padora Ne3
1o reme «BaxxHeiune
HEMeTaJlJIbl U X
COETMHEHUS»

https://m.edso00.ru/S85J9U
GH3

43

OO01mas xapakTepuCcTHKa
XUMHUYCCKUX 3JICMCHTOB —
MeTaaIoB. Metammmyueckas
CBSA3b U METaJUIHYECKas

KPUCTAJUINYECKasl pELIETKA.

duznueckue cBoiicTBa
METAJUIOB

https://m.edsoo.ru/XK1GY
PCO1




XUMHUYECKHE CBOUCTBA

METaJJIOB. https://m.edsoo.ru/Z7YRN
44 .
DIEKTPOXUMUYECKUN P PAEW
HaIPSHKEHUN METaJIOB
OO01me crmocoObl
IIOJIy4YE€HUS METAJLJIOB.
Cruiasbel. Berauciienust mo
https://m.eds00.ru/G54GD
45 YPAaBHEHUSAM XUMHUYECKHUX DD
pEaKUHnii, €CIIM OJIUH U3
pEareHTOB COJIEPKHUT
pUMECH
[TonsaTne 0 xoppo3un https://m.edsoo.ru/4FIGDO
46
METaIJIOB WOW
47 [I{eN0uHEIE MeTaTbI https://m.edsoo.ru/X1B4BP
(0] € M¢ UW2
48 OKcuabl U TUAPOKCHIBI https://m.edsoo.ru/Q4DX0
HATpUs U KaJIUA G309
[enoyHo3eMeIbLHBIE
49 T —— https://m.edsoo.ru/REOCD
crant H YOK6
Mar"ui
50 Baxueimme coeTmHEHNS https://m.edsoo.ru/CJR96C
KaabLsg MZA
51 0O00011eHne n https://m.edsoo.ru/O5PXG
cUcTeMaTH3aIus 3HaHui GIBE
57 JKécTkocTh BOABI U https://m.edsoo.ru/WFMBF

CIocoObl €€ yCTpaHeHus

TTTP




[TpakTrueckas padora Ne 6

https://m.edsoo.ru/NF1RO

53 10 TEME H(?CTKOCTI) BOI[{TI KBSJ
Y METOJIbI €€ YCTPaHEHHUS
. https://m.edsoo.ru/9ZJ8RD
54 AmroMuHui
1TV
55 AmdoTepHbIe CBOICTBaA https://m.edsoo.ru/NISKII
OKCHJIa ¥ THIPOKCHIA 0J5
56 Kereso https://m.edsoo.ru/F20NJR
5SR
Oxcunpl, THAPOKCHABI 1
57 A 'HI()H) A https://m.edsoo.ru/IRTUB
COJIH JKeJie3a M JKenes3a LAMP
(III)
O06o0061IEHNE U https://m.edsoo.ru/NAON6
58 o
CUCTEMaTHU3alUsd 3HAaHUHU HGKZ
[TpakTuyeckas padora Ne 7.
Pentenne
DKCIIEPUMEHTAIBHBIX 3a1a4 https://m.edsoo.ru/ZN7G0O
59 o
o TeMme «Baxknelimue SMX
METaJUIBI U UX
COEIMHEHM S
Brruncnenus mo
YpaBHEHUSAM XUMHUUYECKHX
peaKkuuii, €CJIii OJIMH U3
https://m.edsoo.ru/AYD2H
60 | peareHTOB JaH B N30BITKE

WJIU COJIEPKUT IPUMECH.
Brruncnenus MaccoBoit
JIOJIA BBIXOJ1A IIPOIYKTA

ESIY




peaKkuuu
61 O06o0061EeHNE U | https://m.edsoo.ru/B8TOVT
cUCTeEMaTH3alus 3HaHUH KOP
KontponpsHas padora Ne4
62 o teme «Baxkneiimue ! https://m.edsoo.ru/703C80
METAaJIJIBI U UX 4GN
COETUHEHU S
BemectBa u marepuainsl B
. https://m.edsoo.ru/OFI32])
63 [IOBCEIHEBHON KU3HNA 1
MTO
qeJIoBeKa
64 XHUMHYECKOE 3arpsA3HEHUE ! https://m.edsoo.ru/9ANGY
OKPYKarOILE Cpeabl EYQI
65 Ponb XMy B perieHuu ! https://m.edsoo.ru/18Q203
HKOJIOTMYECKUX MPOOIeM Y28
Pe3epBHBI ypOK.
https://m.edsoo.ru/DT1BA
66 O06o0061IEHNE U 1
" S5U4
cucTeMaTu3alus 3HaHui
Pe3epBHBIN ypOK.
https://m.edsoo.ru/P52TJZ
67 O0001enue u 1
o NXV
cucTeMaTu3alus 3HaHui
PesepBHBIi ypOK.
https://m.edsoo.ru/TMK36
68 O060061EHNE U 1
. TJZG
cucTeMaTu3alus 3HaHui
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KJIACC
Kon .
IIpoBepsiemble npeaAMeTHBIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI 00pa3oBat
MPOBEPSIEMOT0
OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJabTara
1 I[To Teme: «IlepBoHaYaIbHBIC XUMUYECKUE TTOHSITHS
PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX ITOHSTHI: aTOM, MOJICKYJa, X
BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOMIHOPOJHAS),
aTOMHAasT W MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIS
1.1 XUMHYECKOTO 2JIEMEHTa B COSAMHCHUH, MOJIAPHBIA 00bEM, XMUMHUECKasT pear
peaKluy COCAMHCHUS, PEAKIUU Pa3JOKEHUS, PEAKIHMH 3aMCeIICHUS,
SHAOTEPMHUYECKUE PEAKIUH, TeTUIOBOM d(D(EKT peakiuu, pacTBOp, MaCCOBE
KOHIICHTpAIIUsI) B PaCTBOPE
12 WJLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATHIA M TIPUMCHS
' BEIIECTB U UX MpeBpalleHnui
13 WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JIUISI COCTaBJICHHS (OpPMYIT Beme
' peakiuii
14 pPacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, IMOCTOSHCTBA CO
' yUEHHs, 3aKOHa ABOTapo
1.5 OTIPEETATH BAJICHTHOCTh aTOMOB SJIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
L6 KJIACCU(UIIUPOBATh XUMHYECKHE peakiuu (10 YUCIY M COCTaBY yUYacCTBYF
' TernoBoMy 3pdeKTy)
1.7 BBIYUCTISATH OTHOCUTEIHHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISITH MACCOBYIO JIOJTF0 XUMHYECKOTO JIEMEHTA 10 POPMYJIe COSAMHCH!
1.9 BBIYHCTISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 MPUMEHSITh C€CTECTBEHHOHAYYHBIE METOJI TO3HAHHWS — HAOIIOJACHHE,
’ AKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIN )
2 ITo Teme: «BaxHeiiue mpeCcTaBUTETN HEOPTAHUIECKUX BEILIECTBY
2.1 PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX IMOHATHI: OKCHI, KUCIIOTA, OCHO
2.2 OTIpEACTISATh MPUHAJICKHOCTD BEUIECTB K ONPEACTEHHOMY KJIACCy COSAMHEHI




2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTB HEOPraHN4€CKNEC BEIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOIMCTBA BEIIECTB pas)

ONMCaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIUX XUMHUT

2.5

IIPpOrHO3UPOBAThb CBOMCTBaA BC€IICCTB B 3aBUCHMOCTH OT HX KadCCTBCI
IIPOTCKAHNA XUMHUYCCKHX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

clleIoBaTh MpaBUaM II0Jb30BaHUS XUMHYECKON IOCYAOH U JabOpaTopH
IpaBHJIaM 06pameH1/1;1 C BCIICCTBAMU B COOTBCTCTBUH C HMHCTPYKLUSAMHU II
XUMHYECKHUX OIBITOB IO TMOJTYYCHHIO M COOMpAHUIO Ta3000pa3HBIX BEIIIE
MPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEd PAaCTBOPEHE
MPOBOJIUTh XUMHUYECKHE IKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB I
WHAUKATOPOB (JTaKMYC, (heHONIPTaTICHH, METHIIOPAHXK U JJPYTHE)

2.7

IIpOBOAUTDH paC‘IéTH 10 YPABHCHUTIO XHUMHYECKOM pe€aKuuu

ITo Teme: ((HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH U HepI/IOI[I/I‘ICCKaH CHUCTCMAa XHUMHNUYCCKHUX
CTpOGHI/Ie aTOMOB. XMMHYECKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHEIC

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHI: AP0 aTOMa, JJIEKT
opOuTanb, paguyc aromMa, XHMHUYECKas CBs3b, TMOJSPHAs M  HEIIC

QJICKTPOOTPUIATCIIBHOCTh, HOHHAS CBA3b, NOH, KATUOH, AHWOH, CTCIICHDb OKMH(

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTL XUMHNYCCKHE O5JICMCHTBI

33

OINMCHIBATh M XapakTepu3oBarh TaOmmuayro (opmy I[lepuoanyeckoit cuc
pasnuyath NOHATUS «rJ1aBHas moArpymnna (Arpynmna)» U «11o004Hasi MOAT]
«0OJIBIIINEY TIEPUO/IbI

34

packpeiBaTth cMmbica [lepuonnueckoro 3axona .M. Menneneesa: )
MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XMUMHYECKUX DJIEMEHTOB OT HX |
cucreMe

3.5

COOTHOCHUTh 00O3HaueHMs, KOTopble uMeroTcs B Tabmuue «llepuonn
anemenToB .M. MeHieneeBa» ¢ 4MCIOBBIMU XapAKTEPUCTUKAMH CTPOCHHUS ¢
(cocTaB U 3apa[ s/ipa, 00IIee YUCIIO ITEKTPOHOB U PACIIPEACIICHUE UX T10 JJIE

3.6

ONPCACIIITL CTCIICHDb OKUCJICHUA DJICMCHTOB B 6I/IHapHLIX COCOUHCHUAX

3.7

OIPCACIIATL BU XUMHYECKOH CBSI3H (KOBaﬂeHTHafl n I/IOHHaSI) B HCOPraHUYCC

9 KUIIACC

Kox nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOI 00pa30.
OCHOBHOI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BelecTBO 1 XUMUYECKask PEAKIIUS




1.1

pacKpbhIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TIOHSATHH: pacTBOp, 3
AJIEKTPOJIUTHYECKAS] TUCCOIMAIUS, PEaKIMM MOHHOTO OOMEHA, KaTajIu3:
oOpaTuMble W HEOOpaTUMBIE PEAKIIUU, OKHUCIUTEIHHOBOCCTAHOBUTE]
BOCCTAHOBUTEJb, OKHCJICHUE W BOCCTAHOBJICHHUE, ALIOTPOIUs, aMdc
(KoBajieHTHAs, MOHHAs, METAJUIMYECKas), KpUCTAJUTMYECKash PEIéTKa, C
peakiu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHHA H

OIMCAHUU BEUIECTB U UX NPEBPALICHUN

1.3

COCTaBJISTh YpPAaBHEHUS SJICKTPOJIUTUYECKOW NUCCOLMALUU KHCIOT, I
COKpalIEHHbIC YpaBHEHUS peaklMii HOHHOTO 0OMeHa

1.4

PACKpBIBATh CYIMIHOCTL OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/If
AJIEKTPOHHOIO OajlaHca 3TUX peaKkluit

1.5

IIpOBOAUTDH paC‘IéTH 10 YPABHCHUTIO XHUMHYECKOMU pe€aKuuu

ITo Temam: «HeMeTamnsl M UX coeqUHEHUS» U «MeTalibl U X COSIMHECHI

2.1

XapaKTepu30BaTh (ONHMCHIBATH) OOLIME M CHeNU(UISCKHEe XUMHUECKUE
BELIECTB, MOATBEPKAAsi ONUCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX

XUMHYECKUX PEAKIUI

2.2

COCTaBJIAITh YpPAaBHCHUS pCaKHHﬁ, MOATBCPIKAAOIUX CYIICCTBOBAHUC
BCHICCTBAMHU PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HUX CTPOCHI

XUMHUYECKHUX IIPEBPAILECHUN B PA3JINYHBIX YCIOBUSIX

24

ClIeIoBaTh MpaBHJIaM IMOJH30BAaHUS XMMHUYECKON MOCYI0i U Jaboparop
MpaBUJIaM OOpAIIeHUsI C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIHSIMH T
XUMHYECKHUX OMBITOB IO MOJYYCHUIO U COOMpPAHHUIO ra3000pa3HBIX Belll
rasza)

2.5

MPOBOJIUTH PEAKIUH, TOATBEPKIAIONINE Ka4eCTBEHHBIH COCTaB pa3iiy
OTNBITHBIM NMYTEM XJIOpUA-, OpOMUI, HOAUA, KapOoHaT, (ocdaT, CUIUK
KaTHOHBI aMMOHHS, HWOHBI HW3YYEHHBIX METaJUIOB, MPUCYTCTBYIO

HCOPraHNYCCKUX BCIUICCTB

Ilo Teme: «Xumus 1 OKpyXkaromiasi cpea»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX xuMHueckux nouatuii: [TJIK BemecTna; Kc

3.2

MPUMEHATh OCHOBHBIE OIEpPAllMd MBICIUTEIbHON JAESATENbHOCTH — &
000011IeHNe, CHCTeMAaTU3allUI0, BRISIBICHUE MPUYMHHO-CIICCTBEHHBIX CI
BEILIECTB U XMMHUYECKUX PEAKIINil; €CTECTBEHHOHAYYHBIE METO/IbI MTO3HAE
MOJIETTUPOBAHUE, SKCTIEPUMEHT (peasbHbIN U MBICIICHHBII )




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

HepBOHa‘-IaJIbHBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmet xumuu. Posib XUMHUU B )KM3HU YEJIOBEKA. XMMUA B CUCTEME HayK. Tea u Be
BEILIECTB. ATrperaTHOE COCTOSIHHE BEIIECTB

1.2

[TonsiTue o MeTo/1ax Mo3HaHUs B XuMuU. YucTtelie BemiecTBa U cmecu. CriocoObl pasze

1.3

ATOMEI U MOJICKYIJIBI. Xumudueckue 3j1eMeHThl. CHMBOIBI XUMHUYECKUX DJIEMEHTOB. |
ATOMHO-MOJ’ICKy.HSIpHOG YUYCHUC

1.4

Xumunyeckasi (popmysna. BajaeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH II
OtHocuTenbHast aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBas |

COCINMHCHNU

1.5

KommuectBo BemiecTBa. Mob. MOHﬂpHaﬂ macca. BzanMocBs3b KOJIN4YE€CTBA, MacCChbl
BemiecTBa. PacuéTel mo (bopMynaM XUMHNYCCKHUX COCI[I/IHeHI/Iﬁ

1.6

du3nyeckre ¥ XUMHYECKHE SBICHUSA. XUMHUYECKas pCakuusa u e€ IMPpU3HAKH. 3aKo]

Xumnueckue ypaBHeHus. Kiaccudukanus XuMUYecKuX peakiuid (CoeTMHEHNS, Pa3il

1.7

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOH TIOCYI0H, ¢ MpaBuiaMu pabdo
oOpamieHuss ¢ JlabopaTOpHBIM O0OpPYJOBaHHWEM, H3yYe€HHE U omucanue ¢u
HEOpPraHMUYECKUX BEIIeCTB, HabMoieHNe PU3nYecKuX (TUIaBlieHHuE BOCKA, TASTHUE JIb]I
KUIIEHHWEe W KOHJEHCAIUs BOJbl) U XUMHUYECKHX (TOPEHHE CBEYM, IPOKAl
B3aMMOJICHICTBIE MeNa C KHUCIOTOM) SIBJICHHM, HAOJIOJACHHE M OMHCAHWE TPHU3HE
peakuuii (pa3nokeHHe caxapa, B3aUMOJICHCTBUE CEPHON KHUCIOTBHI C XJOPHAOM O:
meau(Il) mpu HarpeBanuu, B3aummojeiicTBue xene3a ¢ pactBopom coiu meau(ll), u
cMeceil (C TOMOIIIbI0 MarHuTa, PUILTPOBAHKE, BBIMTAPUBAHUE, TUCTUILISAIUS, XPOMAT
MOBapeHHON CcONM, HAONIOJICHHE U ONHCAHUE pPEe3YNbTaTOB MPOBEICHUS OIIbI]
COXPAaHEHHUS MACChI, CO3/IaHNE MOJIEIe MOJIEKYJ (IapOCTEPHKHEBBIX )

Baxuerime npencTaBuTeNd HEOPraHUYECKUX BEIIECTB

2.1

Bozngyx — cmech razo. CocraB Bo3ayxa. Kucinopon — 31€MEHT M IPOCTOE BEILECT
npupoje, Gpusnueckue U XuMHUecKue cBorcTBa (peakiuu ropenus). Oxcuasl. [Ipu
MOJTyYeHHUs KHUCIIopoaa B JabopaTOpuM M IMPOMBIIUIEHHOCTH. KpyroBopor Kuc
QJUIOTPONHA MOIUBHUKAIMS KUCIOPOAA

2.2

TernoBoit >PpeKkT XUMHUECKON peakluu, TePMOXHMUYECKHUE YpPaBHEHHUS, IK30-

TorumBo: yross u MeTaH. 3arps3HeHUE BO3/lyXa, YCUIEHNUE TAPHUKOBOTo 3 dekra, p




2.3

Bogopon — anemenT u mpocroe BemiecTBo. HaxoxkneHne Bojopoaa B mpupoje, pusu
MIpUMEHEHHE, CIIOCOOBI oTydeHHs. KucmoTs u comu
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MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XMMUYECKUM YpaBHEHUSIM

2.5

®dusunyeckue cBoWcTBa BOJbI. Boja kak pactBoputenb. PactBopbl. HackilieHHbIE
PactBopuMocCTh BemiecTB B Boje. MaccoBas 107151 BEIIECTBA B pacTBOpPE. XHUMHYECK]
Ponw pactBOpoB B mpupoje M B KM3HU 4YelloBeKa. KpyroBopoT BOJBI B IIPHUPOJIE.
OxpaHa ¥ 0YMCTKA IPUPOIHBIX BOT

2.6

Knaccudukanus nHeopranmueckux coeaumnennid. Oxcuapl. Knaccudukanus okcumion
KHCIIOTHBIE, aM(pOTepHBIC) U HecolieoOpasyromue. Homenknarypa okcunoB. Ousndg
okcu0B. [lomydyeHne okcuios

2.7

OcHoBaHUs. KJ'IaCCI/I(i)I/IKaHI/IH OCHOBaHUM: WIENOYU U HCPACTBOPUMBIC OCHOBAHH
dusnyeckre ¥ XMMHUUECKHE CBOMCTBA OCHOBAaHUH. HOJ’Iy‘IeHI/Ie OCHOBaHUH

2.8

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucinor. @usudeckue U XUMH
aktuBHOcTH MeTtasuioB H.H. bekerosa. [lonyyenune kucior

2.9

Comu. Homenknatypa cosieii. @uznueckue 1 XUMUIECKHe CBocTBa cofie. [lomydeH:

2.10

I'eneTnyeckas cBs3b MCKAY KJIaCCaAMU HCOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMHUYECKUH JKCIIEPUMEHT: KadeCTBEHHOE OIpENeICHuEe COJCPXKAHUS KHCIIOp
coOupaHue, paclio3HaBaHUE U W3YYEHHUE CBOMCTB KHUCIIOpO/1a, HAOJII0IEHUE B3aUMO/IE
U yCJIOBMSI BOSHUKHOBEHMS U MIPEKpaIlleHusl TOpeHHUs (I1okapa), O3HaKOMJIEHUE C 00p:
CBOWCTB, TOJY4YEeHHE, COOMpaHHE, PACIIO3HABAHWE W H3YYEHUE CBOWCTB BOJOPO]
Bojopoaa ¢ okcuaoM meau(ll) (Bo3MOXHO HCIIONB30BaHHUE BUIECOMATEPHUATIOB), H:
KOJMYECTBOM 1 MOJb, HCClIeIOBaHHME OCOOEHHOCTEH pAaCTBOPEHHS BELIECTB C
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM JOJIEW PaCTBOPEHHOTO BEIII
MeTajjlaMu (HaTpueM M KalblieM) (BO3MOKHO HCIIOJIb30BaHUE BHIEOMATEPUATIOB), (
U 1iesouell ¢ MOMOUIbI0 MHAMKATOPOB, MCCIENOBAaHUE OOPa3I[0B HEOPraHUYECKHX
HaOJI0ICHNE N3MEHEHUST OKPAaCKH HHMKATOPOB B PACTBOPAX KUCIIOT U IIEIOYEH, U3y
menu(Il) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCJIOT C METaUIaMU, PEaAKIUul
HEPaCTBOPHMBIX OCHOBAaHH, BBITECHEHHE OJHOTO MeTala JPYyTMM U3

OKCIICPUMCHTAJIBHBIX 3a/]a4d IO TCME «BaxaeHIme Kraccel HCOPTaHNYCCKUX COCANHC

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema xumuyeckux snmemeHTon .M. Me
Xumuueckas cBs3b. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN

3.1

[lepBbie MONBITKH KiIaccu(PUKALIMM XUMUYECKUX JIeMeHTOB. [IoHATHE 0 rpymmax cxc
IeJIOYHO3EMENbHBIE METAJIIbl, TaJIOT€Hbl, HHEPTHBIE Ia3bl). DJIEMEHThI, KOTOpPbIE 00
TUAPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX 1eMeHTOB (.M. Mer
JUTMHHOTIepUoAHass (Gopmbl [lepnoanyeckoil CUCTEMBl XMMHYECKHX 3JIEMEHTOB [l
rpynnbl. GU3UUECKUNA CMBICI TOPSAIKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIBI dJIE
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Ctpoenne aromoB. CoctaB aToMHbIX snuep. M3orombl. DiekTpoHbl. CTpoeHue 37
nepBbix 20 xumMuueckux sneMmeHToB llepuoamyeckoii cucremsl .M. Menneneena.
3JIEMEHTa Mo ero nonoxxkeHuto B [lepuoguueckoii cucrteme .. Menneneena
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3aKOHOMEPHOCTH HW3MEHEHHUsl pajuyca aTOMOB XUMHYECKHMX 3JIEMEHTOB, METAJL
CBOMCTB MO rpymnmnaMm u nepuoaam. 3HadeHue llepuoauyeckoro 3akona u I[lepuons
3JIEMEHTOB JUIs Pa3BUTHUS HayKu U npakTuku. [[.1. Mennenees — yd€HbIN U rpaxaaHl

3.5

Xumuyeckasi cBsizb. KoBajeHTHast (moJjisipHass M HEMOJIAPHAs) CBSI3b. JJIEKTPO
aneMeHTOB. MloHHas cBs3b

3.6

Crenenb oxucnenus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl o

OKHCIUTEIIN U BOCCTAaHOBUTEIIN

3.7

XUMHYECKUM OKCIICPUMCHT: N3YUCHUC 06pa3u0B BCIICCTB MCTAJIZIOB N HEMCTAJJIOB
OHUHKa C pacCcTBOpaMHU KHCJIOT H menoqeﬁ, MMPpOBEACHUEC OIBITOB, HUJIJIFOCTPUPYIOI
BOCCTAaHOBUTCIIBbHBIX peaKHI/Iﬁ (ropeHHe, PCaKIU pa3JI0KCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kox

[IpoBepsiemMblii 3JIeMEeHT COIePKAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

[lepuonuueckuii 3akoH. [lepuoauueckas cucrema Xxumuyeckux snemeHtoB .M. V
3aKOHOMEPHOCTU B M3MEHEHHUM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB IEPBBIX TPEX IIE
COEMHEHUI B COOTBETCTBUU C IOJIOKEHUEM JIEMEHTOB B [leproanueckoi cucreme

1.2

CtpoeHue BellecTBa: BUIbl XMMUUYECKOHN CBA3HM. THUIBI KPUCTAIIIMYECKUX PEIIETOK, 3
OT TUIA KPUCTAININYECKON pemIETKN U BUJa XUMUYeckol cBs3u. Kinaccudukanus u 1
BellecTB (MEXyHapOAHas U TPUBUAIbHASA). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOC

HCOPTaHNYCCKUX COGHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPraHMYCCKUX BCHICCTB

1.3

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUYCCKUX peaKuHﬁ IO pa3JIMYHBIM IIPU3HAKAM (HO YUCITYy U COC
BCIICCTB, 110 TCIIJIOBOMY 3(1)(beKTy, M0 U3MEHEHHIO CTEeTICHEH OKHUCIIEHHUS XUMHUYECKH
o y4d4acCTturo KaTannzaTopa). OK30- U SHAOTCPMHUYCCKUC PCAKIHNU, TCPMOXUMHNY
CKOPOCTH XUMHYECKOH pCaKknun

1.4

[TonsiTue 00 OOpaTUMBIX M HEOOpPATUMBIX XUMHYECKHX peakuusx. [lonstue o
peakuusx. [lonstue o xumMuueckoM paBHOBecHH. DaKTOPbI, BIUAIOININE HA CKOf

IMMOJIOKCHHUE XUMHUYCCKOI'0O paBHOBCCHU S

1.5

OKHCTUTENBHO-BOCCTAHOBUTENBHBIC PEAKIINH, DJIEKTPOHHBIN OalaHC OKHCIUTENBHC
CocraBieHre ypaBHEHUH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI C HCIOIB3C
OaylaHca

1.6

Teopust JIEKTPONTUTHYECKON ITUCCOLUMAIMU. DJEKTPOJIUTBI M HEIIEKTPOJUTHI. [k




JUCCOLIMAIIMU BEIIECTB C PA3IMYHBIMU BHJIAMU XUMHUYECKOU cBsi3u. CTeneHb AMCK
ANEKTPONIUTHI. Peakiuu HMOHHOrO oOMeHa. YCIIOBUS MPOTEKAHUS peakiuil I
COKpalEHHbIE MOHHBIE YpaBHEHHS peakuuil. CBOHCTBAa KHUCIOT, OCHOBAHUI M COJ
AIIEKTPOJIUTHYECKON quccoruanui. KauecTBeHHbIe peakiiuu Ha HOHBL. [loHsaTue o ry,

1.7

XVMMUYECKUIN 3KCIEPUMEHT: 03HAKOMJIEHHE C MOJAEISAMU KPUCTAJUIMYECKUX PEIIETC
METAJUIOB ¥ HEMETAJUIOB (TpaduTa W anMasa), CIOKHBIX BEIECTB (XJIOpUAA HATPUS
CKOPOCTM XHMHYECKOH pEeakIuu OT BO3JACHCTBUS DPA3IUYHBIX (PAKTOPOB; HCCIE
pacTBOpPOB  BEIECTB, IIpollecca JUCCOLMALMM KUCJIOT, IIeJouedl u  coiei
BUJICOMATEPHUAIIOB); MPOBEIECHUE OIBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU IPOTEKat
(oOpa3oBaHue ocajKa, BhIJCICHUE Ta3a, 00pa30BaHUE BOJIbI); ONBITOB, UILTIOCTPUPYH
BOCCTAHOBUTENIbHBIX PEAKIMI (rOpeHue, peakiuu pas3jioKEeHUs, COCAUHEHUS); Pa

B€IICCTB C IIOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCIICHUEC SKCIICPHUMCHTAJIbHI

Hewmertansl 1 uxX cOeIMHEHUS

2.1

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE
U (U3NYECKUE CBOMCTBA IMPOCTBIX BEIIECTB — TaJOre€HOB. XHMHUYECKUE Cl
(B3auMojielicTBUE € MeETaUlaM{, HEMeTaulaMu, IHienoudamu). XisopoBopopon. C
CBOICTBa, MOJIy4eHUE, NMpUMEHEHHE. [lelicTBue XJjopa W XJOPOBOJOPOAA Ha OpI
XJIOpUJbI M1 NX HAXOXICHUC B IPUPOJLC
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OO6mas xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS al
okucinenus. CrtpoeHue U (U3MYECKHE CBOMCTBA IMPOCTBIX BELIECTB — KHCIIO]
MOIUGUKAIIMM KHUCIOpOAa M cepbl. XHUMHYECKHe CBOHCTBa cepbl. CepoBoaop«
XUMHUYECKHE CBOMCTBA. OKCUIBI CEphl KaK MPEICTAaBUTENN KHUCIOTHBIX OKCHIOB. C
XMMUYECKHe CBOHCTBa (0OIIMe Kak MpEeICTaBUTENs Kiacca KUCIOT U CIelu(Hu
JeKallye B OCHOBE NMPOMBIIUIEHHOIO CIIoco0a MoaydeHus cepHOU KUCIOThI. IIpnme
KadecTBEeHHasl peakius Ha cynbdar-noH. HaxoxeHue cepsl U €€ COeqUHEHUN B IIPH]
OKpY’Kalollel cpelibl COeAMHEHUSIMH Cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE BO3.T
IIPEIOTBPALICHUS

2.3

OOmast xapakTtepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHS al
OKHMCIIEHHsI. A30T, pacHpOCTpaHEHUE B MpHUPOJE, (PU3NYECKHE U XUMHYECKHE Cl
npupojse. AMMHUAK, €ro (U3NYEeCKUe U XUMHUYECKHE CBOWMCTBA, MOJy4YEHHE M IIpE
¢du3nyeckrue U XUMUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakuusi Ha MOH
e€ mosyyeHue, GU3NIecKue 1 XUMHUECKUE CBOICTBA (00IIMe KaK MPeACTaBUTENS KJI¢
Vcnonb30BaHuE HUTPATOB U COJIEH aMMOHMS B KauyeCTBE MMHEPAJBHBIX YI0OpEH
OKpY’KaloIIeH Cpebl COSANHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3arpsiI3HEHNE BO3IyX;

2.4

®ocdop, amnorponHsie Moaudukanuu ¢ocdopa, puMUECKUEe U XUMUYECKHE CB
docdopHas kucnora, puUMUEecKHe M XMMHUYECKHE CBOMICTBa, moiydeHue. Mcmoss:
MUHEPATBHBIX YI0OpEeHUI

2.5

OO6mast xapakTepuctuka 31eMeHToB IVA-rpynmbl. OcoOEHHOCTH CTPOCHHUS al




OKHUCJICHUS. YTIEpoJ, auIOTPONHbIe MOAM(UKAIMKM, PACHPOCTPAHEHUE B MHPUPO
cBorictBa. Ancopoums. Kpyrosopor yriepoma B mpupone. OKCHABI yriieponaa,
CBOIICTBa, JIeHiCTBUE HA >KUBBIC OPraHU3MBbI, NOJYyYEHHE U MPUMEHEHHE. DKOJIOTHU!
okcuaoM yriepona(IV); runoresa rio06anbHOro NOTEIUICHUS KIMMAaTa; MapHUKOBBIY
e€ conu, ux (pU3NYECKUe U XMMHUYECKHE CBOICTBA, MOTy4YeHue U npumeHenne. Kauec
noHbl. Vcnonbp3oBanue kapOOHATOB B OBITY, MEIULIUHE, TPOMBIIIIEHHOCTH U CEIbCKC

2.6

[lepBoHavyanbHBIC MOHSATHS OO0 OPraHWYECKUX BEHIECTBAX KaK O COCAUHCHHSIX YT
alleTUJICH, TaHOJ, TJIULEPUH, YKCYyCHas KucinoTa). X cocTaB U XMMHUYECKOE CTPOe
BRXHBIX BEIECTBAX: JXHpaX, OelKkax, YriieBoJax — M HMX POJIM B KH3HU YEIIOB

OpTraHU4YCCKUX U HCOPraHNICCKUX COG,Z[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero pusudeckre 1 XuMHYECKHUE CBOWCTBA, MoyydeHue u npuMenenue. Co
O6mue npexacrapneHus: 06 okcuae kpemuusi(IV) u kpemuueBoit kuciore. Cunukai
MEAMIIMHE, MPOMBIIIJICHHOCTH. BaxkHeine CTpouTeNnbHblE MaTepHalbl: Kepam
xkene300eToH. [IpobiemMbl 6€30MacHOro UCIOIB30BAHUS CTPOUTEIBHBIX MATEPUAIIOB 1

2.8

XUMHUYECKUH OSKCIIEPUMEHT: HW3ydeHHE OOpa3loB HEOPTraHWYECKHX BEIIECTB,
NPOBE/ICHUE KAa4eCTBEHHBIX pPEAaKIMH Ha XJOPHA-MOHBI W HAOIOJCHUE NPU3HA
oTpakaromme (U3NYecKre M XUMHYECKHE CBOMCTBA TaJIOTEHOB M HMX COEIWHEHI
BHJIEOMATEPHAIIOB); 0O3HAKOMJIEHHE C 00pa3liaMH XJIOPUAOB (TAJIOT€HUIOB); O3HAKON
COEIMHEHUSMHU (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB); HAOIIOAEHHUE HPOLL
JIEHCTBUEM KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI; N3y4YEHNE XUMUYECKUX CBOMCTB |
NPOBE/ICHUE KaYeCTBEHHOW peakiuy Ha Cyiab(paT-uOH U HAOIIOJCHUE NMpH3HaKa e&
¢u3znyeckuMu cBoiicTBamMH a3oTa, (ochopa U UX COCAMHEHHUH (BO3MOKHO HCIIO
obOpasnamMu a30THBIX U (POocPOpHBIX YHAOOpPEHUH; IMOIydeHue, coOUpaHue, pacros
aMMUaKa; NpOBEJCHHE KAuyeCTBEHHBIX peaklUuid Ha HMOH aMMOHMs U ¢ocdar-uo
MPOTEKaHUsA, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTBI C MEb]
BUJICOMATEPHUAIIOB); U3YYEHHE MOJIeNIel KPUCTAIUIMYECKUX PEIIETOK anmasa, rpadur
MIPOLIECCOM a/ICOPOIIMU PACTBOPEHHBIX BEUIECTB aKTHUBUPOBAHHBIM YIJIEM U YCTPOIC
coOupaHue, paclio3HaBaHWE M H3YYEHHUE CBOWCTB YIJIEKUCIIOIO rasa; IpPOBEICHE
KapOOHAT- M CUJIMKAT-UOHbI M M3y4EHHE MPU3HAKOB MX IMPOTEKAaHUS; 03HAKOMJIEH

MPOMBIINIJICHHOCTH; PCIICHUC SKCIICPUMECHTAJIBHBIX 3a1a4 I10 TEMC «Baxueimme HeM

MeTamisl ¥ UX COSAUHEHUS

3.1

061_1_[3.}1 XapaKTCPUCTHKA XUMUUCCKHUX JJICMCHTOB — MCTAJUIOB HAa OCHOBAHUU HX
CHUCTEMEC XMMHNYCCKHX JJICMCHTOB I[I/I MenpaeneeBa u CTPOCHUA aTOMOB. CTpOCH
CBA3b U MCTAJINIMYUCCKAA KPUCTAJITIMUCCKAs peméTKa. 3J'ICKTpOXI/IMI/I‘{eCKI/II7I PAL HAIIPS

3.2

®dusnyeckrue U XUMHUYECKHE CBOMcTBa MeTayuioB. OO0ImMe crocoObl MOTYUYEHUS M
METaJIJIOB, OCHOBHBIE CIOCOOBI 3aIlUThl UX OT Koppo3uu. CruiaBbl (CTaib, YYT'yH,

IIPUMEHEHNE B OBITY U IPOMBIIUIEHHOCTH

3.3

U_IeJ'IO‘-IHLIC MCETAJJIbI: ITOJIOKCHUC B HCpHOJIH‘ICCKOfI CHUCTEMEC XUMHNYCCKHUX DJICMCHT




HNX aTOMOB; HAXOXXACHUEC B IIPHUPOIC. dusnyeckue U XMMUYECKHE CBOMCTBA (Ha IIput?
U TUAPOKCHUABI HATPHA U KaJIU. HpI/IMeHeHI/Ie ICJIOYHBIX METAIJIOB M UX COCI[I/IHCHI/If

3.4

[[{erouHO3eMENBbHBIE METAJLIBI MATHUM U KAJIBLIMN: 1I0JIOKEHUE B [Ieproandeckoil Ci
J.1. Menneneesa; CTpOCHUE UX aTOMOB; HaxXOXJIeHHUE B npupoae. dusndeckue u X
Kanplus. BaxkHelue coegMHeHNst Kalblus (OKCHJL, THAPOKCU, conn). JKECTKOCTD E

3.5

Amomunuii: nonoxenue B Ilepuogudeckoil cucteme Xxumudeckux siaemeHtoB [I.M.
HaxoXxaeHue B mpuponae. Du3uveckne W XUMHUECKHE CBOKMCTBA aTIOMUHHUSA. AM
THJIPOKCH/IA AJTFOMUAHUS

3.6

Kene3o: nonoxenue B Ilepmogmyeckoil cucTeMe XUMHYECKUX 3yeMeHTOB [[.M. |
HaxoJieHue B npupojae. usznyeckne 1 XUMUUECKUE CBOKCTBA kese3a. OKCHUlIbI, TH
xenesa(Ill), ux cocras, CBOMCTBA U NOJyYEeHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMd METAJJIOB M CIUIABOB, ]
U3yYEHHE PE3YJIbTaTOB KOPPO3HH METAUIOB (BO3MOXHO HKCIIOJIb30BAaHHE BH/IC
B3aUMO/ICHCTBHS OKCHUJIAa KAJIBIUS M HATPHS C BOJOH (BO3MOXKHO HCIIOJIb30BAHHUE BH]
CBOWCTB KECTKOM BOJIBI; TpOIlecca TOPEHUs XKele3a B KUCIOopoJie (BO3MOKHO HCIIC
NPU3HAKOB TPOTEKAHUS KAYECTBCHHBIX PEAKIUi Ha HOHBI (MarHus, KaJbI[Hs, all
xkenesa(lll), meau(Il); HabmrogeHUe W OMKMCAaHUE TPOLECCOB OKPAITUBAHUS ILIAM
KaJblusg (BO3MOXKHO HCIIOJIb30BAHUE BHICOMATEPUAIIOB); HccienoBanue amdo
QIIOMUHUSL M THIPOKCHZA IIMHKA, PEUICHHUE SKCIICPUMEHTAIBHBIX 33Jad 10 TeMe
COCIIMHCHUS

XHMUS 1 OKpY>KaroIlas cpesia

4.1

HoBbie Matepuaiibl u TeXHOJIOTMU. BellecTBa 1 MaTepuanbl B MOBCEHEBHON KU3HM
be3omnacHoe ncnoab30BaHUE BEUIECTB M XMMHUECKUX peakiuil B ObITy. IlepBast momc

OTpPaBJICHUSX

4.2

OCHOBBI DKOIOTHYECCKOI T'paMOTHOCTH. XHUMHYECKOE 3arpsA3HCHUC OKp}I)KaI-OH_Ieﬁ
pPCHICHUN 3SKOJOTMYCCKUX Hp06J'IeM. HpI/IpO,[[HBIe HCTOYHHUKU YTIEBOAOPOIOB (yr
MMPOAOYKTBI UX nepepa60TKI/I, HX poJib B 6LITy W NPOMBIIIINICHHOCTH

4.3

XVUMHUYECKUH SKCIIEPUMEHT: U3y4yeHUe 00pa3Ii0B MaTEPUAJIOB (CTEKJIIO, CIUIABbl METAJ]




MPOBEPSEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kox npoBepsiemoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOI0 Y]
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00Pa30BaHUS HA O(

1

IIpencrasnenue:

1.1

0 II03HAaBAaE€MOCTH SIBIICHHI npupoAbl, IOHUMAHUC OO0BEKTUBHOM 3HaUl
HaYKH KaK obnactu COBpPEMEHHOI'O €CTCCTBO3HAHU A, KOMIIOHCHTA 06H.I€ﬁ
ACATCIIBHOCTH YCJIIOBCKA B YCIOBHUAX COBPEMCHHOTO 06H_IeCTBa; ITIOHH]
APYrux €CTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX II0O3HAHHA, B TOM YHUCIIC OSKCICPUMCHTAJIBHBIX
HCCIICAOBaHUA BCHICCTB W HU3YYCHHA XHMHUYCCKHX peaKHHﬁ; YMCHUC

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 chepax npoheCCHOHATBLHOM JCSATEIBHOCTH, CBS3aHHBIX C  XI
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JTOCTH)KCHUSX XMMHUYCCKON HAYKH, U
paccMaTpuBaTh XUMHIO Kak cdepy cBoei Oyaymiei mpodhecCHOHAILHO
OCO3HAHHBI BBIOOP XMMHH Kak MPOQHUIBHOIO IMpeaAMETa IMPH Iepex
oOmero oOpa3oBaHus

Brnanenue cucteModl XMMHYECKMX 3HAHWW M YMEHHE IIPUMEHATH CHC

KOTOpas BKIIIOYACT!

2.1

BOXHENIINE XUMHUYECKUE IMOHATUSA: XUMHUYECKUH DIIEMEHT, aTOM, MOJIE]
CJIO’)KHOE BELIECTBO, OJHOPOJHAs U HEOJHOPOIHASI CMECHh, OTHOCUTENIbHE
Macchl, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpDHAs Macca, MOJISIPHBIN
OCHOBaHHE, COJb (CpeIHsst), XUMHUYECKas peaKlus, peaklHHd COEIUHE
pEaKLuN 3aMEeIeHUs, peakuud OOMEHa, TEemIoBOM 3(deKT peakuuu,
pEaKIMK, pacTBOp, MaccoBas [JOJS XUMHUYECKOTO JJIEMEHTA B COEI
IIPOLICHTHAs! KOHIIEHTPALUs BELIECTBA B PAaCTBOPE, SIAPO aTOMA, DIIEKTPO
opOuTanb, pagMyc  aToma,  BaJEHTHOCTb,  CTENEHb  OKHUCIIEHI
AJIEKTPOOTPULIATENIBHOCTD, TIOJSIpHAsT M HEMOJspHAs  KOBAJIECHTHAS
MeTaJlJIMYecKas CBsI3b, KPUCTAJUINYECKas peIéTka (aToMHast, MOHHAs, MET:
WOH, KaTHUOH, aHWOH, JJIEKTPOJIUT U HEDIEKTPOJIUT, SIEKTPOIUTHUECE
HMOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLUHU, OKHC
OKHCJIEHHE U BOCCTAHOBJIEHHUE, AJIEKTPOJIN3, XUMUYECKOE PABHOBECHUE, (
pEaKIMH, CKOPOCTh XUMHUECKON peakuuu, karanusarop, [IJIK, koppo3us 1

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXPAaHEHMsI MacChl, Ti¢
MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo




2.3

TEOPpHUU XMMHUHU: AaTOMHO-MOJICKYJIApHAs TCOPUA, TCOPUA SJICKTPOJIUTUUCC]

3 Biianenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKJIFOYAIOLLICH
YMEHME ITPaBUJIBHO UCIIOJIb30BaTh U3yUYEHHBIC BEUICCTBA U MATEPHAJIBI |
y10OpeHus, METalIbl U CILIaBbl, IPOAYKTHI MEepepabOTKH MPUPOIHBIX I
3.1 (yruist, mpupoaHOTO rasza, HeTH) B OBITY, CEIIbCKOM XO3SMCTBE, Ha II
3HA4YEHUs KUPOB, OCIKOB, YIIICBOJIOB JUIsl OpraHU3Ma YeJIOBeKa; YMEHU
BEUIECTB U XMMUYECKHUX IPOLECCOB HA OPTaHMU3M UYEJIOBEKA U OKPYXKaIOI]
3.2 YMEHME HHTErPUPOBATH XMMHUECKHUE 3HAHUS CO 3HAHUSIMU JPYTUX y4eOH
13 HaJINYME OIbITa pabOThl ¢ pa3IMYHBIMU UCTOYHMKAMU MH()OPMALUH 110
' HONYJISIPHAs JINTEpaTypa, CI0BapH, CIPABOYHUKH, HHTEPHET-PECYPCHI)
14 yMeHUE OOBEKTUBHO OLICHHWBAaTh MH(OPMAIMIO O BEIECTBAX, UX IPEB]
' IPUMEHEHUH ¥ YMEHHUE UCII0JIb30BaTh €€ JJIs pelIeHus] yueOHO-103HaBaT
Bnanenve ocHOBaMM MOHSATUHHOIO ammapara U CHUMBOJIMYECKOIO SI3bIK
4 (GopMyJl HEOPraHMYECKHUX BEUIECTB, YPABHEHUM XHUMHUYECKHX pEaKIy
HoMmeHknatypbl (IUPAC u TpuBHanbHOIN)
VYMmeHue OOBACHATH CBA3b IOJIOKEHUS »sieMeHTa B [lepuoanyecko
5 XapaKTEepUCTUKAMU CTPOEHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTAB ]
3JIEKTPOHOB), pPACHpeAeIeHUEM 3JIEKTPOHOB IO IHEPreTUYECKUM YpPOE
NIEPUOJOB, KAJIUA U KaJIbLIHS
[IpencraBnenue 0 MEpUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
6 AIIEKTPOOTPHULATEBHOCTD), MPOCTBIX W CJIOXHBIX BEIIECTB OT |
[Tepuoanueckoit cucteme (B MaJlbIX MEPUOJAX U IJIaBHBIX MOArpYyMMax)
aToma
7 YMeHune Ki1accupuImupoBaTh:
7.1 XUMUYECKHUE IJIEMEHTBI
7.2 HEOpPraHMYECKNE BEUIECTBA
7.3 XUMHUYECKHE PEaKIuu
8 YMeHue onpenessTs:
8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 3apsi/i HOHA
8.2 BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUIMYECKON CTPYKTYPBI B COETUHEH]
8.3 XapaKTep Cpefibl B BOAHBIX PaCTBOpaxX BEUIECTB (KHCIOT, OCHOBAHU)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBarh (GU3NYECKHe U XUMHUECKHE CBOICTRA!
9.1 MIPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPOJ, rpadut, aimMas, KpeMHHI
' HATpHUH, KaJIuil, MarHUM, KaJIbIIAHA, aTFOMHHHM, KEJIe30)
9.2 CIIOXKHBIX BEIIECTB, B TOM 4YHCIE HMX BOJHBIX PacTBOPOB (BOJA.




CEpPOBOJOPOI, OKCUJIBI U TUIPOKCHU bl MeTallIoB [-1IA rpymm, adromMuHu
(IT u III), oxcunpr yraepona (II u 1V), kxpemuus (IV), azora u dochopa
CEepHHCTas1, CepHas, a30THCTasl, a30THAs, pocopHas, yroiabHas, KpeEMHHUE

MIPOTHO3UPOBATH U XaPAKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH

9.3 MPUMEHEHUE BEUIECTB B 3aBHUCHUMOCTH OT HX CBOMCTB, BO3MOKHOCTI
MIPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSIX
10 YMeHue cocTaBiATh MOJIEKYJISIPHBIE M1 MOHHBIE YPABHEHUS PEaKIUi, B TO
10.1 peakiuii HOHHOro 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI
10.3 WJUTFOCTPUPYIONTUX XUMHUYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB (TPYIIN)
104 MOJITBEPKTAIOLIUX F€HETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATh (IPOBOAUTE PACUYETHI):
111 OTHOCHUTEJIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, Mac(
' 3JIEMEHTA B COCIUHEHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM Tra30B
114 [0 YPaBHEHHSIM XUMUYECKUX PEAKIUi U HAXOAUTH KOJTHYECTBO BEILIECTB:
' WJIH NIPOJYKTOB PEaKIUn
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM ~ METOJIaMH  HAy4YHOTO TMO3HAaHUA (HAONIOACHHE, 1
12.1 MOJICTIUPOBAHUE) TPU HM3YYEHUH BEUIECTB M XHUMHUYECKUX SIBIICHHIA,
po0JieMy U MPEATIOKUTE YTH €€ pelIeHUs
122 6e3omacHO pabOThl ¢ XUMHYECKUMHU BEIIECTBAMHU, XHMHUYECKOU T
' 000pyI0BaHHEM
mpaBWJIaMd 0€30MacHOrO OOpalleHHs C BEIIeCTBAMH, HCIOIB3YEMBIMI
123 MpaBWJIaMd TIOBEICHUS B LEISIX COEpexeHUs 370pOBbS M OKpYyKa
' MOHMMaHUE Bpela (OMacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3Mb
CrocoO0B YMEHbIIIEHHUS U TPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS
13 Hanuune mnpakTuuecknx HABBHIKOB ITUTAHUPOBAHMSI U OCYIIECTBIICHHS
AKCIIEPUMEHTOB:
13.1 W3y4eHWe W OmnucaHue (U3UIECKUX CBOWCTB BEMIECTB; O3HAKOMIJ
' XUMUYECKUMH SIBJICHUSIMU;, OTIBITHI, HIUTIOCTPUPYIOIITUE TIPU3HAKH MPOTEK
13.2 u3y4yeHHe crocoOO0B pa3eseHus cMmecen
MOJIy4YE€HUE KUCIOPOJa U HU3yYEHHE €ro CBOICTB; MOJIYYEHHE BOIOPO/I;
13.3 MOJYyYECHHUE YIJIEKUCIIOrO0 Ta3a W M3YYEHUE €ro CBOWCTB; MOJIyYEHHE

CBOWCTB




13.4

[IPUTOTOBJICHHE PACTBOPOB C OMPECIIEHHON MaccoBOil 10Jiel pacTBOPEH!

13.5

NPUMEHEHHE WHAMKATOpPOB (JTakmyca, MeTwiopaHxka u (deHondra
XapakTepa cpe/ibl B pacTBOPax KUCIOT U IIEI0YCH

13.6

UCCTIeJOBaHNE M OIMCAHHWE CBOWCTB HEOPraHUYECKUX BELIECTB pasll
B3aUMOJCUCTBUS KHUCJIOT C METaJUlaMH, OKCHJaMH METaJlJIOB, PacTBOPL
OCHOBaHUSIMU, COJISIMU; IIOJYYEHHE HEPaCTBOPUMBIX OCHOBAaHUM; BBI
JIPYTHM U3 pacTBOpA COJIH; UCCeA0BaHNE aM(pOTEPHBIX CBOWCTB T'HJIPOKC

13.7

pelIeHUEe OAKCHEPUMEHTAIBbHBIX 3agad 1o TeMaM: «OCHOBHBIE
COCIMHEHUIY; «DJIEKTPOIUTHYECKAsT quccolranusy»; «Baxueume Hem

«Baxuenme MeTajUIbl U UX COEIUHEHUS

13.8

XHUMUYECKHE YKCIICPUMEHTBI, WUTIOCTPUPYIOIINE PU3HAKH MTPOTCKAHHS
Ka4eCTBEHHBIC PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
uonua-, cyiabdar-, docdar-, kapOOHAT-, CUIMKAT-AHUOHBI, TUIPOKCUT
MarHus, KaJblus, aTIOMHHMS, jKkene3a (2+) u xkenesa (3+), meau (2+), mu

14

YMmenue:

14.1

NPECTABIATh PE3YJIbTAThl SKCIIEPUMEHTA B (JOPME BBIBOJIOB, JIOKA3aTEel

BBIABJIATH OMITMPUYCCKUC 3aKOHOMCPHOCTHU

14.2

YCTaHAaBJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aeMLIMI/I XUMHUYCCKUMU
MMPOUCXOIAINNMHA B MaKpPO- 1 MUKPOMHUPCE, OOBSACHATH IMPUYHNHBI MH01"006:




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 IlepBoHavYaIbHBIE XUMUYECKUE MTOHATHUS
1.1 Uucrele BemecTBa U cMecu. CIocoObl pa3esieHus: cMecei
1.2 ATOMBI 1 MOJIEKYJIbl. XMUMHUYECKHE 3JIEMEHTHI. CHMBOJIBI XUMHUYECKHUX 31eMEHTOB. [Ipoc
1.3 Xumnueckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX J1eMEHTOB. CTETeHb OKUCIIE!
14 3aKOH TIOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHUTENbHas aroMHas Macca. OTHOCUT
' MaccoBast 10Ji1 XUMHUYECKOI0 3JIEMEHTA B COEIMHEHUHT
L5 KonuyectBo BemectBa. Monbs. Momspras macca. Mossipabiii 00bEM ra3oB. B3aumocsst
' CTPYKTYPHBIX €IUHUIL BEIIECTBA
L6 ®u3nueckue M XMMUYECKHE SBJICHHS. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
' XHUMHUYECKUE YPABHEHUS
2 [Tepuoanueckuii 3akoH u [leprnoanueckas cucteMa xumudeckux snemeHToB .M. Menne
)1 Ilepnonnueckuil 3akoH. llepnoguyeckas cucrema xumuyeckux snemeHToB [[.J. Men
' DuU3NYECKUN CMBICII IOPSIKOBOIO HOMEPA, HOMEPOB IIEPHUOAA U IPYIIIIBI JIEMEHTA
) Crpoenue atomoB. CoctaB aroMHbIX sanep. M3otomnbl. DnekTponsl. CTpoeHHE 3JIEKTPOH
' 20 xumnueckux 3nemeHToB Ilepuoguueckoit cucrems! .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX MEPHO
23 aTOMOB, JIEKTPOOTPUIATEIbHOCTH, METAJUINYECKUX U HEMETAITINYECKUX CBOMCTB) U UX
ITOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe u CTPOEHUEM UX aTOMOB
3 CrpoeHnue BelecTna
31 Xumunueckas cBsi3b. KoBaneHTHas (MOJsipHAs U HENOJSpHAsl) CBA3b. DNEKTPOOTPHUIIATEE
' Nonnas cBs3b. MeTtaminueckas CBs3b
10 Tunel KpUCTANIMYECKUX PEHIETOK (aToMHasi, MOHHAs, METaNIn4yecKas), 3aBUCHMOCT
' KPUCTAJUTMYECKON pEIETKU U BUJIa XUMUYECKOMN CBSI3U
4 Baxkneiimme npeactaBuTean HEOPraHMYECKNX BenlecTs. HemeTramibl 1 ux coeguHeHusl. |
Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX COSIMHEHUN: OKCHIIOB (Ccoseo0pas)
4.1 ampoTepHble) U  HecoJeoOpasyroliue; OCHOBaHUW  (METOYM U HEPACTBOP
(kucmopoJcoepKalye u 6eCKUCIOPOIHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH] |
47 ®u3nyeckue M XMMHYECKHE CBOWCTBA IMPOCTBIX BEHIECTB-HEMETAJUIOB: BOJOPOJA, XI
' docdopa, yrnepozna, KpeMHHUS
43 ®u3nueckue M XMMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIMTHS, HATPUS

AJIFOMHMHMUA, )KEJIC3Aa. 3HCKTpOXI/IMH‘{eCKI/Iﬁ pan HaHpH)KeHI/Iﬁ METAJ1JIOB




dusznyeckne W XHMHYCSCKHE CBOMCTBA BOJOPOAHBIX COC,Z[HHGHI/II;'I HEMCTAJJIOB: X

4.4
aMMuaKa
45 ®dusnueckue U XMMHYECKHE CBOWCTBa OKCHUIOB HemeTayuioB: cepbl (IV, VI), a3ora
' yraepoaa(Il, IV), kxpemuusa(IV). IlonyyeHue okcuoB HEMETAIIOB
46 Xumudeckue cBoiicTBa OKCHIOB: MeTaioB IA—IIIA rpynn, nmaka, menu(Il) m xenes
' METAILIOB
47 XUMHYECKUE CBOWCTBA OCHOBAHWUH M aM(OTEPHBIX TUAPOKCHIOB (HAa MpPUMEpPE THJ
' nuHKa). [lonydenne ocHOBaHUN U aM(POTEPHBIX TUAPOKCHIIOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJOPOBOAOPOIHOM, CEPOBOJAOPOIHON, C
4.8 dbochopHOl, KpeMHUEBOH, yroJbHOW. OcoObIe XUMHUYECKUE CBOMCTBA KOHIIEHTPHUPOBAH
[Toryuenue KucCiIoT
4.9 OO61ure xuMHYECKUe CBOMCTBA cpeHux coneil. [lomyuenue coneit
4.10 [Tomydyenue, coOupanue, pacrio3HaBaHUE BOAOPO/Ia, KUCIOPOa, aMMHUAKa, YTIIEKUCIIOTO |
4.11 [Tonyuenue amMmmuaka, CEpHOM U a30THOM KUCJIOT B MPOMBIIUIEHHOCTH. O011IKe cCriocoObl
4.12 I'eneTndeckas CBA3b MEXKy KJIACCAMM HEOPTAHUYECKUX COEIUHEHUM
5 XUMUYECKUE PEeaAKIINU
51 Knaccudukanuss XMMHUYECKUX pEaKIUi MO pa3IMYHBIM MPHU3HAKAM: IO YUCIY H COCT
' BEIIIECTB, IO TEIUIOBOMY 3 (EKTy, IO M3MEHEHHIO CTETICHEH OKHCICHUS! XUMHYECKUX DI
59 TemnoBoit 3¢ (deKkT XUMHUYECKOH peakluud, TEPMOXUMHUYECKHE YpaBHEHHA. OK30- |
' TepMoxuMHUuecKkre ypaBHEHUS
53 OKHCITUTENIbHOBOCCTAHOBUTENbHbIE  peakiuu. OKUCIUTENM U BOCCTAaHOBUTEIIU.
' BOCCTAHOBJIEHMSI. DJIEKTPOHHBIN OajaHC OKUCIUTEIbHOBOCCTAHOBUTEIBLHONW peakuu
54 Teopus >MeKTpoNUTHYECKON Auccounanny. KaTuoHbl, aHUOHBI. DJIEKTPOJIUTHI U HEIJIE
' ANEeKTpoJuThl. CTENEHb JUCCOLMAIITN
55 Peakuuu nonHoro oOMeHa. YcioOBHS MPOTEKAHUS DPEAKIMI HMOHHOIO OOMEHa, IOl
' YPaBHEHUS PEaKInii
6 XUMHS ¥ OKpYXkarouasi cpeia
6.1 BemiectBa u marepuanbl B IOBCEIHEBHOM JKHM3HM 4elloBeKa. be3onacHoe MCIONb30ER
' peakuuii B 1abopatopuu u ObiTy. [lepBasi moMoIIb PU XUMUYECKUX 05KOT'axX U OTPABJICH!
XUMHYECKOE 3arps3HEHHE OKpYKarouled cpelbl (KUCIOTHBIE IOXKIH, 3arps3HEHHE I
6.2 crocobbl ero mpenorspaieHus IlpenensbHas nomyctumas koHueHTpauus BemiecTs (I1
9KOJIOTHUECKUX MpobiieM. Y cuseHne napHuKoBoro 3¢ dexTa, pa3pyiieHne 030HOBOT'O Cll
[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHUH B OBITY, M
6.3 CeNbCKOM XO03siiicTBe. [IpuMeHeHMe MeTauioB W CIUIaBOB (CTallb, YYTYH, JIOpAI
IPOMBIIIJICHHOCTH UX coeAnHeHuil. [ToHaTue o Koppo3un MeTajijioB, OCHOBHBIE CITOCOOb
6.4 [TpuposaHble UCTOYHUKH YTJIEBOAOPOJOB (Yroib, MPUPOIHBIA ra3, HEPTH), MTPOIYKTHI




POJIb B OBITY U IPOMBILUIEHHOCTH

[TepBoHavanbHbIE MOHATHSI 00 OPraHUYECKUX BELIECTBAX KAK O COCAMHEHMSX yriepona (

6.5 ATaHOJ, TIHIEPUH, YKCyCHas KUCoTa). [IoHsITHE 0 OMONIOTMYECKH BaKHBIX BEHIECTBAX: K
POJIH B KU3HH YETIOBEKA
7 Pacuérsr:
7.1 1o popmyrIaM XUMUYIECKIX COCTMHEHUI
7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€¢ U3aHUE,
nepepadotantoe ["abpuensn O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBeienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUECOHUK; 5-€ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.

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

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 312785006653143968851816314299382482766709872287
Bnapenew EropoBa Manuya Oneroexa

OeicTevTened C 05.08.2026 no 05.08.2027



http://www.tcpdf.org

		2026-08-27T15:27:52+0500




