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HopmaTnBHas 0a3a

Pabouass mporpamma mo xumum 8§ Kiacc pa3zpaboTaHa B COOTBETCTBUE C
IPAaBOBBIMH JIOKYMEHTAMU:

- 3akon «O06 oOpazoBanmu B Poccuiickoit ®eneparum» ot 29.12.2012 ronma
Ne273-D3;

®enepanbHblii  TOCYJAapCTBEHHBIN 00pa3oBaTeNbHBIM  CTaHIAPT CPEIHETO
npodeccuoHaibHOro odpazoBanus mo crenuaibHocTH 53.02.03 «MHCTpyMeHTaIbHOE
UCIIOJIHUTENHCTBO» (110 BUJAM MHCTPYMEHTOB) oT 23.12. 2014 1. Ne 1608;

denepasibHBIM  TOCYAapCTBEHHBIM 00pa30BaTeNbHBIA CTaHIAPT OCHOBHOTO
obmero odpazopanus o1 31.05.2021 r.Ne287

[IpumepHOW TporpaMMoi BOCIIUTaHUs, OJOOPEHHON pelieHreM (enepaibHOro
y4eOHO-METOIMUECKOTO O0BEANMHEHUS MO 00meMy o00pa3oBaHUI0 (IIPOTOKOJ OT
02.06.2020 r. Ne64100).

[Ipukazom MununcrepcerBa npocsemenus Poccurickont denepanmumn oT
09. 10. 2024 1. Ne 704 (3apeructpupoBan B MuHucTepcTBe mpocerieHus: Poccuiickoi
Oenepanuu 11.02.2025 Ne81220) «O BHeCeHHHM U3MEHEHHI B HEKOTOPBIE IPUKA3bl B
MunuctepctBe npocBenienus Poccuiickoit denepannu, kacaromuxcs (enepanibHbIX
00pa3oBaTeIbHBIX IMPOTPAaMM HAdaJIbHOTO OOIIEero oO0pa3oBaHHUs CPEIHETO OOIIEro
00pa3oBaHusI, OCHOBHOT'O OOIIEro 00pa3oBaHusl U CPEAHETO 001ero 00pa3oBaHuUs.

Vuebnsiii ian ['BIIOY «BopoHexkckas crnenuaibHas My3bIKaJbHas MIKOJa

(xomemx) Ha 2025-2026 yueOHBI To/I.

[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma nmo XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTaBJeHa
HAa OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHON
IporpaMmbl OCHOBHOTO o001iero odpazoBanusi, npencrapieHHbix B @I'OC 00O, a
TaK)K€ Ha OCHOBe (helaepanbHOW paboyeil MporpaMMbl BOCHUTAHUS U C YYETOM
KOHIIEMIIMM TpenojiaBaHus ydyeOHOTro mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX

opranu3anusx Poccurickoin @enepanuu.



[IporpaMmma mo xumMuu Ha€T MpeACTaBICHHE O LENsIX, OOIIel cTpaTeruu
oOy4eHHs, BOCIIMTAHUS U Pa3BUTHUsI 00yYaroOUIUXcsl CpeACTBaMU y4eOHOro MpeameTa,
yCTaHaBIMBAaET  00S3aTE€bHOE  MPEAMETHOE  COJAEp)KAHHE, MpPeayCMaTpUBAET
pacrpeneneHue €ro mo KiaccaM M CTPYKTypUpOBaHUE MO pasfenaM M TeMam
nporpaMMbl MO  XUMHH, OIPEIETsAE€T  KOJUYECTBEHHBIE U KAYECTBEHHBIC
XapaKTEPUCTHKU COAEPKAaHUSA, PEKOMEHJIYEMYIO IIOCJIEI0BATEIbHOCTh H3yYEHHUS
XUMHUHU C YYETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKU Y4EOHOIro
polecca, BO3PACTHBIX OCOOEHHOCTEM OOy4YaromIMXCs, OIpEAeNieT BO3MOKHOCTHU
mpenMera s peanu3aluu  TpeOoBaHWM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa30BaTelbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs, a TaKKe
TpeOOBaHMl K pe3ysibTaTaM OOy4YEeHHs] XUMUHU Ha YPOBHE Li€JIeH U3y4YeHus NpeaMera u
OCHOBHBIX BHJIOB Yy4e€OHO-IIO3HABATEIbHOM JEATEIBHOCTH OOYyYaromerocs 1o
OCBOEHUIO yU4E€OHOIO COJIEP KAHUA.

3HaHWE XUMHUU CIYKUT OCHOBOM Il (POPMHPOBAHUSA MHUPOBO33PEHUS
oOyuJarolerocs, €ro MpeACcTaBICHUN 0 MaTEpPUAIbHOM €IUHCTBE MHUpPA, BAXKHYIO POJIb
UTPAIOT (POPMUPYEMBIE XUMHUEH NPEJICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U
00 DHBOJIIOIIMM BEIIECTB B NPHUPOAE, O NYTIX PEIICHUS TJIOOAIbHBIX MpoOIeM
YCTOMYMUBOTO PA3BUTHs YEJIOBECUECTBA — CBIPHEBOW, JSHEPIETUUYECKOM, MHUILIEBOU H
AKOJIOTUYECKOHN 0€30MacHOCTH, TPOOIEM 3APABOOXPAHEHHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET pean3alii BO3MOXKHOCTEHN JJIsl caMOpa3BUTUS U (HOPMUPOBAHUS
KYJbTYpbI JINYHOCTH, €€ 0011el U (YyHKIIMOHATIBHOU TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHME MBILIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOH  JEsTEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HMCCIEIOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IVIsiAa HA €JUHCTBO NPHUPOABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM

ATanoM B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYarOLInXCS;



cocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHbIM 3HAHUSAM, K NPUPOJE, K YEJIOBEKY, BHOCUT CBOU BKJIaJ B 3KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

JlanHble HampaBieHWS B OOYYCHMH XHMHH OOECIIEUMBAIOTCS Crenu(uKoi
colepkaHusi ~ ydyeOHOTO  TpeIMeTa,  KOTOpbId  SIBIIIETCS  T€IarOTMYECKU
aJanTUPOBAHHBIM OTpPaXCHHEM 0a30BOM HAYKM XMMHUU Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOro OO0IIero oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHSATUA XUMHUHU, OCHOB
HEOPraHWMYECKON XMMHUU U HEKOTOPBIX OTIAEIbHBIX 3HAYMMBIX MOHATHI OPraHUYECKOU
XUMHUHU.

CtpykTypa cojaepKaHus MNpPOTpaMMbl O XWUMUU C(OpMUpOBaHAa Ha OCHOBE
CUCTEMHOro mnojaxona K e€ wuszyueHuto. Coaep:KaHUE CKIAAbIBAETCA U3 CHUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE W BEIIECTBE U CHUCTEMbI MOHATHI O XMMHUYECKOU
peakiuu. OO0e OTH CHUCTEMBbl CTPYKTYpHO OPraHM30BaHbl 10  MPHUHIHUITY
MOCJIEIOBATEIbHOIO PA3BUTHSA 3HAHUM HA OCHOBE TEOPETUYECKUX NPE/ICTAaBICHUN
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— Y4YCHHA O CTPOCHHUHN aTOMaA U XUMHYECKOM CBA3HU,

NpEeICTaBICHUN 00 JIEKTPOIUTUUECKON AUCCOLUAIIMY BEILIECTB B PaCTBOPAX.

TeopeTndueckne 3HaHHWS  pPAacCMATPUBAIOTCS HA  OCHOBE  OMIIMPUYECKHU
MOJlyYEHHBIX M OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJIHOTO
YPOBHSI K APYrOMY, BBINOJHSA (PYHKIMU OOBSACHEHHS] M MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUSA U BO3MOKHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS U TMOJYYEHHUS H3Yy4aeMbIX
BEILIECTB.

OcBoeHue  mporpamMmMbl 1O  XHMHH  CHOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABICHUSI O XUMMHUYECKOW COCTABJISIIOIIECH HAYYHOM KAapTUHBI MHUPA B JIOTHKE €€
CUCTEMHOM NPHUPOJbI, LEHHOCTHOIO OTHOLICHUS K HAYYHOMY 3HAaHHIO M METOJaM

NO3HAHUSA B Hayke. M3yueHue XMMUN MPOUCXOIUT C MPUBIICUEHUEM 3HAHUM U3 paHee



M3YYEHHBIX y4eOHBIX mpeaMeToB: «Okpyxaroumii Mmup», «buonorus. 5—7 Kiacce» H
«Du3uka. 7 Knace».

[Tpu u3ydyeHnn XUMUU TPOUCXOAUT (OPMUPOBAHNUE 3HAHUI OCHOB XMMHUYECKOMN
HayKd KaK O0JIaCTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOW AESTENbHOCTU
YeJloBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHUPOBOM KyJNbTYphI. 3ajiladya y4eOHOro
npeaMera COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMHYECKHX 3HAHUN — BaKHEUIINX
(GakToOB, MOHSTHI, 3aKOHOB M TEOPETHUUYECKUX IOJIONKEHUM, OCTYIHBIX O000OIICHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HayKH, B MPUOOIICHUN K HAYYHBIM METOJIaM
MMO3HAHUS MPU HM3YYECHHH BEIIECTB W XMMHUYECKUX pEaklUHil, B (OPMUPOBAHUH U
pPa3BUTUHU MO3HABATEIbHBIX YMEHUI M MX NPUMEHEHUHU B y4eOHO-II0O3HABATEIbHOU U
y4eOHO-UCCIIEI0BATEIbCKOM  JIESITEIbBHOCTH, OCBOEHMM  MpPaBWI  0E€30MacHOro
oOpallieHus C BEIIECTBAMU B IOBCEITHEBHOM JKU3HHU.

IPU pEIIeHUH IpoOIeM B IOBCETHEBHOM KU3HU U TPYIOBOU JI€ATENBHOCTH;

— ¢hopMHpoBaHrE Yy OOYyYAOIINXCS TYMaHUCTUYECKUX OTHOIIEHUH, MOHUMaHUS
[IEHHOCTH XUMHUYECKHX 3HAHUN [UIg BBIPAOOTKHU HKOJOTUYECKH L€1eco00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM JESATENBHOCTHU B LIEJIAX COXPAHEHUSI CBOETO 3710POBBS U
OKpYXaroUerl NPUPOTHON CPEbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIMOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTaHHUIO HA OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTHU K
OCO3HaHHOMY BBIOOPY MpOodUIIsS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUYEHUSI.

OO11ee 4ynca0 4acoB, OTBEAEHHBIX JUIsl U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO

o011iero oOpa3oBaHus, COCTaBIISIET B 8 Kiacce — /2 yaca (2 yaca B HEJIEINIO).

COIEP)XXAHUE
BemniecTBo u xumuyeckasi peakiius
[Tepnoanueckuii 3akoH. [leproanueckas cucrema XUMHYECKUX djieMeHToB J1. 1.
MengaeneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUYECKHUX
2JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, Kaaus, KaJIbIUs U UX COCAUHEHUN B COOTBETCTBUU

C ITOJIOKCHUEM DJIEMCHTOB B HCpHO)IPI‘IGCKOfI CUCTEMC U CTPOCHUEM HUX aTOMOB.



CrpoeHune BeHIECTBA: BBl XUMHUYECKON CBA3U. THUIBI KPUCTAIIMYECKUX
pEelETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAIMYECKON PEIIETKHA U BUAA
XUMHYECKOU CBS3H.

Knaccudukanuss u HOMEHKJIATypa HEOPTraHHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBAa BEUIECTB, OTHOCAIIMXCSA K pPa3Iu4HbIM KJaccaM HEOPraHMYECKHUX
COCIMHEHN, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakiuil 0 pa3auuHbIM MIpU3HAKaM (110 YHUCITy U
COCTaBY Y4acTBYIOIUX B PEAKLMU BEILECTB, MO TEIIOBOMY 3PQEKTY, 10 U3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKHUX OJIIEMEHTOB, IO OOpaTMMOCTH, IO YYacTHIO
KaTaiauzaTopa). JK30- U S3HI0TEPMUUYECKUE PEAaKLUU, TEPMOXUMUUYECKUE YPABHEHMUS.

[lonsiTue o ckopocTH XumHuueckol peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOPATUMBIX XMMHMYECKUX peakuusx. [IoHATHE O TOMOre€HHBIX M T'€TEPOTrE€HHBIX
peakuusax. Ilonarne o karamuse. [lonsatue o xumuyeckoMm paBHOBecHH. DakTopsl,

BJIMAIOOIMEC Ha CKOPOCTH XUMHYECKOM peakunn MW II0JIOKCHHUEC XHMHNYCCKOI'O

PaBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, DIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peakuuu. CocraBieHue YpPaBHEHUI

OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUMA € MUCIIOJB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus AJIEKTPOJIUTHYECKON JACCOIUALINU. DJIEKTPOIUTHI 151
HEJJICKTpONUThl. KaTHOHBI,  aHWOHBL. MeXaHuW3M  JIHUCCOLMAllMM  BELIECTB  C
pPa3IMYHBIMU BUJIAMHU XUMHUECKOH CBsi3U. CteneHb aucconuanuu. CuibHbIE U ciadble
3JIEKTPOJIUTBHIL.

PeakimonHoro oOMeHa. YCIoBUSI TNPOTEKaHUsS pPEAKUUH MOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIC MOHHBIE YpaBHEHUS peakiuid. CBOMCTBA KUCIOT, OCHOBaHU
u coneun B CBETE IIPEICTABICHUN 00 AIEKTPOIUTUUYECKOU
nucconmannu. KauecTBeHHbIEe peakiiui Ha MOHBL. [[OHSATHE O THAPOIU3E COJIEH.

XUMHUYECKUHN DKCIIEPUMEHT:

O3HAKOMJICHUE C MOJEIAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYEeCKUX
BELIECTB — METAVIOB M HEMeTayioB (rpadura M aaMasa), CJIOXKHBIX BEUIECTB

(xJIopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeakiuu OT



BO3JICHCTBUS Pa3IMYHbIX (DAKTOPOB, MCCIIENOBAHUE 3JIEKTPOIPOBOIHOCTH PACTBOPOB
BELIECTB, IIpollecca JMCCOLMAIMM  KHUCJIOT, MIelo4ed U cosneld  (BO3MOXKHO
HCIIOJIb30BAaHUE  BUAEOMATEPUAJTIOB), IPOBEJIECHUE OIBITOB, HJUIFOCTPUPYIOLIUX
MpU3HAKU MPOTEKaHUS peakluuid MOHHOTO oOMeHa (0O0pa3oBaHME OCajKa, BBIJACICHUE
raza, oOpa3oBaHHE BOJIbl), OIIBITOB, WJUIIOCTPUPYIOLUIUX HPUMEPBl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEaKUMi (TOpeHHE, pPEAKUUU pPa3JIOKEHHsS, COECIHHEHHS),
pacno3HaBaHWE HEOPraHWYECKHX BELIECTB C IOMOUIBI0 KAYECTBEHHBIX PEAKIUM Ha
MOHBI, PEIICHNE YKCIIEPUMEHTAJIBHBIX 3a/1a4.

HeMmeranibl 1 X coequHeHUs

OOmast  xapakTepucTuka  rajaoreHoB. OCOOEHHOCTH  CTPOECHHSI  aTOMOB,
XapaKTepHble CTENeHH OKucieHus. CTpoeHne U (U3UYECKHME CBOWMCTBA MPOCTHIX
BEIIECTB - rAJIOT€HOB. XMMHUECKHE CBOMCTBA Ha MpUMeEpe XJopa (B3auMOJIEHCTBUE C
MeTaJJIaMH, HEMETaJUIAMU, menoyamu). Xaopoojopoa. ComnsiHasi ~ KUCIOTAa,
XUMHYECKUE CBOWCTBA, MOJYyYECHUE, TPUMEHEHHE. JIeNCTBHE XJIOpa U XJIOPOBOAOPOIA
Ha OpraHu3M 4YeJloBeKa. BaykHelme XJIoprIpl U UX HaX0XKACHUE B IIPUPOJIE.

OOmast xapaktepucThka 35eMeHTOB VI  A-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu OokucieHusa. CTpoeHue u (U3MUYECKUE CBOMCTBA
IOPOCTBIX BEUIECTB KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAUDUKAIIMKM KUCIOPOJa U
cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOOpOA, CTpoeHue, (U3MYECKUE U
XUMUYeCKue  cBokcTBa. OKCUABI  Cepbl  KaK  IPEACTABUTENM  KUCIOTHBIX
okcunoB. CepHast KucioTa, (QU3MYECKME M XUMHUYECKHEe cBoWcTBa (oOmMe Kak
MPEACTABUTEINS KJlacca KUCIIOT U crienupuueckue). XuMUYECKUEe peaKinu, JIeKalue B
OCHOBE MPOMBIIIUIEHHOTO Croco0a MoJydyeHus cepHoi KucioThl. [IpuMenenue cepHoi
KUcIoThl. CoMM  CepHOM  KHUCIOTBI, KadyeCcTBEHHAash peakius Ha  cyibdar-
ynoH. Haxoxenue cepsl U €€ COCNMHEHUU B NPUPOJAE. XUMUYECKOE 3arpsi3HEHUE
OKpPYXKaIOIEH cpeibl COETMHEHUSIMU CEPbI (KUCIOTHBIE JI0XKAM, 3arpsA3HEHUE BO3oyXa
U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaICHHUS.

OOmiast xapakTepucThKa 23JIeMeHTOB V  A-Tpynibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEHH OKHUCIECHHs. A30T, paclpoCTpaHEHHUE B MPHUPOJE,
du3znueckue U XUMHUYEeCKue cBoiicTBa. KpyroBopor azora B mnpupoje. AMMUAK, €ro

(1)I/I3I/I‘-IGCKI/IC Hn XUMHUYCCKHC CBOﬁCTBa, IMMOJIYYCHHUC U IIPUMCHCHUC. Comn AMMOHHUMA, UX



(¢usnyeckue U XMMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiysi Ha HOHbI
aMMOHHUA. A30THasi KUCJIOTa, €€ MOoIy4YeHHue, (PU3MUecKue U XUMHUYECKHE CBOMCTBA
(obmme kak TpeaCTaBUTENS Kiacca KHUCIOT U crenududeckue). Mcnonb3oBanue
HUTPATOB M COJEM aMMOHMS B KayeCTBE MHUHEPAIbHBIX YyIOOpeHH. XUMUYECKOE
3arpsi3HEHUE  OKpYXKarolled Ccpelbl COEAMHEHUSMU a30Ta (KHUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3/yXa, MOUBBI M BOJ0EMOB). Dochop, ammoTpomnHbie MOAUPUKALNN
docdopa, dpuznueckue u xumuyeckue cporctBa. Okeua dochopa (V) u docdopnas
KUCIOTa, (U3NYECKUEe U XHMHUYECKHE CBOICTBa, mnoiydeHue. Mcnosb30Banue
¢docdaroB B kauecTBE MUHEPATBHBIX YA0OPEHUH.

OOmas xapakrtepuctuka 31aeMeHTOB [VA-rpynmnbl. OCOOEHHOCTH — CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMS. YTIEpOJ, AJUIOTPONHbIE MOAM(PUKALINH,
pacupocTpaHeHue B IpUpoze, ¢duznueckue " XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyroopor yriepona B mnpupoze. OKcuabl yriepoaa, HxX
(¢u3nuecKue U1 XMMUYECKUE CBOMCTBA, ACHCTBUE HA KUBbIE OPraHU3MBbI, MOJYyYEHUE U
OpUMEHEHUE. DKOJIOrMYecKue NpoOsieMbl, CBsA3aHHbIE C okcugoMm yriaepoaa (IV),
rUNoTe3a IJ00albHOrO TOTEIUIEHUS KIUMaTra, IapHUKOBBIA 3((deKT. YroibHas
KHCIIOTa U €€ CoJIM, MX (PU3NYECKHE U XUMHUYECKHE CBOICTBA, IMOJY4YEHUE U
npuMmeHeHue. KauectBeHHas peakuus Ha KapOoHaT-uoHbL. Mcnonb30Banne
KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO3M1CTBE.

[lepBoHayanbHble  MpeACTaBIE€HUS 00 OpPraHUYECKUX  BeEUIeCTBaX  Kak
COEIMHEHMSIX yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, dTaHOJ, IIMIIEPUH, YKCYCHas
kuciota). [Ipupo/iHble UCTOYHUKHU YTI€BOAOPOJIOB (yrojib, MPUPOAHBINA ra3, HE(PTH),
POJYKTHI UX nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINIUIEHHOCTHU. [loHsATHE
0 OMOJIOTMYECKH Ba)XHBIX BEIIECTBAaX: XHUpaxX, OelKax, yrieBoJax — MU UX POJH B
KU3HM 4eJjoBeka. MaTepuallbHO€ €JUHCTBO OpPraHMYECKUX M HEOPraHMYeCKuX
COCIMHEHU.

Kpemuuii, ero ¢usnueckue ¢ XUMHUYECKHE CBOICTBA, IIOJIyYEHHE H
npuMmenenue. CoenuHenus: KpeMHusi B mpupoje. OOume mnpenctaBieHuss 00 OKCHae
kpemausi (IV) u kpemuueBoil kuciore. CUIUKaThl, WX MCIOJIB30BaHUE B OBITY H

ITPOMBIIIJICHHOCTH. Baxnenmue CTPOUTCIILHBIC MaTCpualibl: KEpaMHKa, CTCKIIO,



IIEMEHT, OeToH, xene300etoH. [1pobraemsr 0e301acHoro HCIIOIB30BaHUS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOMN KU3HH.

XHUMUYECKUMN IKCIIEPUMEHT:

M3ydeHHEe OO0pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
NPOBEJCHNE KAaUECTBEHHBIX pEakUUi Ha XJIOPUI-UOHBI U HAOJIIOAEHHE NMPU3HAKOB UX
MPOTEKaHUs, OTBITHI, OTpaXKaroue GU3NIECKUEe U XUMHUECKUE CBOMCTBA TaJIOTEHOB U
UX COCAMHEHUN (BO3MOYKHO MCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), O3HAKOMIICHUE C
oOpa3uamMu XJIOpUJ0B (TaJOreHUIOB), O3HAKOMJIEHHME C oOpa3lamMu cepbl U €€
COCIMHEHHUSIMU  (BO3MOKHO  HMCIIOJIb30BAaHUE  BUJEOMATEPHANIOB), HaOJIOJIEHUE
npouecca OOyIJIMBaHUS caxapa IOJ JIEHCTBUEM KOHLEHTPUPOBAHHOW CEpHOMU
KHCIIOThl, HW3YY€HUE XHMHYECKUX CBOWCTB pa30aBICHHOM CEPHOW KHUCIOTHI,
NPOBEJCHUE KAYECTBEHHOW pPEaKIMM Ha Cylb(paT-MOH M HaOJIOJIEHUE MpU3HaKa €&
OpOTEKaHUsl, O3HAKOMJIEHHE C (PU3MYECKHMMM CBOMCTBaMH a3oTa, (ochopa U HX
COEIMHEHHI (BO3MOYKHO HCIIOJIb30BAaHUE BUJIEOMATEpPHUANOB), 00pa3laMu a30THBIX U
dochopHbIX YI0OpeHU, OTyuyeHne, COOMpaHne, paclio3HaBaHUE U U3yUYEHUE CBOICTB
aMMUaKa, MpOBEACHUE KaueCTBEHHBIX pPEaKUUHd Ha MOH aMMOHMS U (ocdar-uoH H
M3y4YCHHE MPU3HAKOB UX MPOTEKAHMS, B3AMMOJIEHCTBUE KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C ME/IbIO (BO3MOYXKHO MCIOJIb30BAaHUE BUIEOMATEPHAIIOB), U3YUEHUE MOJIEIIEH
KpPUCTAUIMYECKUX  pemérok anMaza, rpaduta, QyepeHa, 03HaKOMJIEHUE C
OPOLECCOM  aACOpOLMU  pPAacTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM YIVIEM U
yCTPOMCTBOM MPOTHBOras3a, Mojy4yeHue, cOop, pacro3HaBaHUE U H3YUEHHE CBOWCTB
VIJIEKHUCIIOro ra3a, IMPOBEICHHE KauyeCTBEHHBIX pPEAKUUi Ha KapOOHAT- W CUIIMKAT-
MOHbI M U3YYEHHUE IPU3HAKOB HUX IPOTEKAHMS, O3HAKOMIICHUE C IPOAYKLHEH
CUJIMKATHOM NPOMBIIIJIEHHOCTH, PEUIEHUE JSKCIEPUMEHTANBHBIX 3aJad IO TEME
«BaxkHenie HeMeTauibl U UX COCAUHEHUS.

Mertainnel 1 X COEUHEHUS

OO0111ast XxapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
noJioxkeHus B [lepruoanueckon cucreme xumuueckux 3yemMeHToB . M. Menaeneesa u
cTpoeHus: aroMmoB. CTpoeHue MeTaioB. MeTtauinueckass CBA3b M METAJIMYECKas
KpUCTAJUINYECKas pelmeéTKa. DNEKTPOXUMUYECKUI pan HaIpsKECHUN

MeETAUIOB. PU3NYEeCKHEe ¢ XHUMHUYECKHME CBOICTBA MeTauioB. OOmme CriocoObl



MoJTy4eHus: MeTayuioB. [IoHSITHE O KOPPO3WH METAJLIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI
ot koppo3uu. CriiaBel (CTajib, YYryH, JIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B
OBITY ¥ IPOMBIIIIJICHHOCTH.

[Ilenounsie Metauibl: mosio)keHUE B llepuonnyeckoil cucTteMe XHUMUYECKUX
anementoB J[. WM. MeHageneeBa, CTpOE€HHME WX AaTOMOB, HAaXOXKJICHHE B
npupone. dusznueckue U XUMUYECKUE CBOICTBA (HAa TmMpuUMepe HaTpus U
kanust). OKCUJIbI M TUJIPOKCUIBI HATPUS U Kaius. [IpuMeHeHne MIeI0YHbIX METaNIOB U
UX COeIUHEHUM.

[[[é€noyno3emMenbHbIE  METaIbl MarHuii W KajbllUil:  IOJIOKEHHE B
IIepuoanueckoin cucreme xumuueckux 3iuemeHToB [[. M. MenneneeBa, cTpoeHue ux
aTOMOB, HaxoXkAeHue B mnpupoje. Puznueckne M XMMUYECKUE CBOMCTBA MArHUS U
KaJblus. BakHeimme coeauHeHusl Kaiublusl (OKCUI, THAPOKCHA, coiiu). KECTKOCTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AJFOMUHHIN: TIOJIO)KEHHE B [leproanyeckon cucTeMe XUMAYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHe aroMa, HaxXOXJIeHUEe B npupoje. Pusndyeckue u
XUMUYECKUE CBOMCTBa amoMuHMs. AM]OTEpHbIE CBOWMCTBA OKCHAA W THAPOKCHUIA
AJTFOMUHMUSL.

Keneszo: monoxenue B [lepuoanueckon cucteMe XuMu4eckux sneMeHToB JI. U.
MenpeneeBa, CTpOCHUE aTOMA, HAXOXKIACHHE B Npupoje. PU3NYECKUEe U XUMUYECKUE
cBoiicTBa kene3a. Okcuabl, Tuapokcuasl u conu xenesza (II) u sxenesa (II), ux cocras,
CBOWCTBA U IOJIyYCHHUE.

XHUMUYECKUMN IKCIIEPUMEHT:

O3HAKOMJIEHHE C oOpasllaMi METaIOB U CIUIaBOB, HX (PU3NYECKUMHU
CBOMCTBaMU, U3yUYCHHUE PE3YJIHTATOB KOPPO3UH METAIIIOB (BO3MOXKHO HMCIOJIb30BAHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA KaJbI[Us W HATpUS C
BOJIOM (BO3MOXHO HCIHOJIb30BAHHE BHJIEOMATEPHUAIOB), MCCIEAOBAHUE CBOWCTB
®KECTKOM BOJIbI, MpOIlecca TOPEHUS JKelie3a B KUCIOpoJie (BO3ZMOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB), MPHU3HAKOB TMPOTEKAHUS KauyE€CTBEHHBIX pPEAKIHl Ha HWOHbI:
MarHusi, KajJblius, amioMuHus, nuHka, xene3a (II) u xenesa (III), memm (II),
HaOJII0/ICHNE U OMKMCaHUe MPOIECCOB OKPAIIUBAHUS JIAMEHU HOHAMU HATPUS, KaJls U

KaJblusi (BO3MOKHO HMCTIOJb30BaHUE BUACOMATEPUATIOB), NCCIENOBaHNE aM(POTEPHBIX



CBOMCTB I'MJIPOKCHIA ATFOMUHUSA U THAPOKCH]IA LIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaykHelIume MeTauibl U UX COCIUHEHUSD.

XuMus U OKpyXKarolas cpena

BemecTtBa u Mmarepuansl B IIOBCEAHEBHOM JKM3HM 4YeJoBeKa. bezomacHoe
UCIIOJb30BAaHUE BEIIECTB U XUMHUYECKHX peakiuil B ObITy. [lepBas momous npu
XUMHUYECKUX 0XKOTax U OTPABICHUSX.

XUMUYECKOE 3arpsA3HEHHE OKpYyKawolled cpeabl (IpelenbHO JIOMyCTUMast
KOoHIIeHTpanus BewecT, Aanee — I[I/IK). Ponb Xxumun B pelieHuu 5KOIOTMUECKHUX
npoOsem.

XUMHUYECKUHN IKCIIEPUMEHT:

u3yueHue oOpa3lioB MaTepuaioB (CTEKJA, CIJIABOB METAJIOB, MOJUMEPHBIX
MaTepHaJioB).

MexnpenMeTHbIE CBA3U

Peanmmsannss MeXNpeIMETHBIX CBA3EH NpPHU M3YYEHHMM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCSl YEpe3 HCMOIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHMH,
TaK W MOHATUMN, SBISIOIIMXCA CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LIMKIIA.

OO1ue ecTecTBEHHO-HAay4HbIE TOHSATHUS: HAY4YHbIM (PaKT, TUIOTE3a, 3aKOH,
TEOpUsl, AaHalIW3, CHHTE3, KJIacCUPUKALMS, MNEePUOJUYHOCTb, HAONIIOACHHE,
HKCIIEPUMEHT, MOJEIIMPOBAHNE, U3MEPEHUE, MOJIENb, SIBJICHUE, MAPHUKOBBIM (PQeKT,
TEXHOJIOTHsl, MAaTEPUAIIBI.

®duznka: Matepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUECKUN 3apsl, TPOBOJHUKH, MTOJTYITPOBOIHUKH,
TUAJIEKTPUKHU, (POTO3JIEMEHT, BEIIECTBO, TeJlO, O0BbEM, arperaTHoe COCTOSHUE
BEIIIECTBA, Ta3, pPACTBOP, PACTBOPUMOCTb, KPHUCTAUIMYECKas pEIIETKa, CIUJIaBbl,
(¢u3nyeckue BeTUUYUHBI, SUHHUIIBI U3MEPEHHUsI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE31161, ComHILE.

buonorus: dotocunres, apixanue, Ouocdepa, IKOCUCTEMA, MHHEPATLHBIC
yI00pEeHMs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BELIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAbl, TOPHBIE MOPObI, MOJE3HbIE

HCKOIIAaCMBIC, TOIIJIMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMEI 110
XUMHMHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE  pEe3yNbTaTbl OCBOEHMSI IPOTrPaMMbl  OCHOBHOIO  OOILEro
oOpa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHs XMMHUHM B €IUHCTBE Y4eOHOU U
BOCIIMTATEIBHON JIESITENBHOCTH B COOTBETCTBUHM C TPAAULMOHHBIMU POCCHUMCKHUMH
COLMOKYJIbTYPHBIMM M JTyXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMM, IIPUHATBIMU B
oOlecTBe TmpaBWiIaMd M HOPMaMu TOBEAEHUS M CIOCOOCTBYIOT Mpolieccam
CaMOIIO3HaHUS, CAMOPA3BUTHUS U COLMANIN3ALINN 00yYarOIIUXCSl.

JInyHoCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTb oOyuaromuxcs
PYKOBOJCTBOBATHCA CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMM U PACIIUPEHUE
OIIBITA IEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuOTUYECKOTO BOCITUTAHHS:

LIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY H
HAy4HOMY HACJIEIWIO, IIOHMMaHWsA 3HA4YeHUs XUMHUYECKOM HAyKH B JKU3HHU
COBPEMEHHOr0 O0O0IleCTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHOM HHOpMauuen o
NIEPEOBBIX JOCTW)KEHUAX M OTKPBITHUAX MHMPOBOM M OTEUYECTBEHHOM XHMMWH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TpaKIaHCKOTO BOCITUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMax M IPaBWIAX MEXKINYHOCTHBIX
OTHOUIEHUN B KOJUIEKTMBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKON U JIPYTUX BHUJIAX JEATEIBHOCTH,
TOTOBHOCTHU K Pa3HOOOpa3HON COBMECTHOM JIEATEIBHOCTH MPH BBIMOJIHEHUN YUeOHBIX,
NIO3HABATEIbHBIX 337a4, BBINOJHEHHUM XHMHUYECKHX OKCHEPUMEHTOB, CO3/1aHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOMOHUMAHUIO U B3aMOIIOMOIIIM B MpoIiecce
ATOM y4eOHOU AESTENbHOCTH, TOTOBHOCTU OLIEHWBATH CBOE MOBEIACHUE U TOCTYNKHU
CBOMX TOBAapUUIEN C MO3WLHMHM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA

ITOCJIEACTBUN ITOCTYIIKOB;



3) IEHHOCTH HAYYHOTO MMO3HAHHMS

MHUPOBO33PEHYECKHE IIPEACTABICHUS O BEIIECTBE M XUMHUYECKOM pEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIISIIOIINE OCHOBY
JUIA TIOHUMaHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHpa, MPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHsI IIPUPOJBI, B3AMMOCBSA3SIX YeJIOBEKa C MPUPOJIHON CPENOH,
O pOJIA XMMUU B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHUU 110
XUMHH, HEOOXOAMMBIE Uil OOBSCHEHMs] HAOJIOJAaeMBbIX IIPOLIECCOB U SIBICHUH,
MO3HABATENbHON, HMH()OPMAIIMOHHOW W YHUTATEIbCKOW KYJIBTYpPBl, B TOM YHCIIE
HaBBIKOB  CaMOCTOSITEJIbBHOM  pabOThl C  yuyeOHbIMH TEKCTaMH, CIPaBOYHOM
JUTEPATYpOl,  JOCTYIHBIMU  TEXHHMYECKMMHU  CPEICTBAMH  HH(POPMALIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOY4YeHUI0 M T[I03HaHUIO, JII0OO3HATENbHOCTh, T[OTOBHOCTh U
CIIOCOOHOCTH K caM000pa30BaHuI0, MPOSKTHOM U UCCIEI0BATEIBLCKOM NEATeIbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANPaBICHHOCTU U YPOBHS 00y4€HHUS B JaJIbHEUIIEM;

4) hopMHUPOBAHUS KYJIBTYPBI 3I0POBbS

OCO3HAHHWE LIEHHOCTH KWU3HHU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 310POBBIO,
YCTaHOBKM Ha 3JI0pOBBIM 00pa3 »KU3HU, OCO3HAHUE TOCJIEICTBUH U HENpUsATHE
BpEOHBIX  MpuBbIYEK  (YMOTpeOJIEHUs  aJKOTojsl,  HApKOTHUKOB,  KYpEHHS),
HEOOXOAMMOCTH COOTIOACHUS TIPaBUI O€30MaCHOCTH NPU OOpAIIEHUH C XUMUYECKUMU
BEIIECTBAMHU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOTO BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY HM3y4YeHHUIO mpodeccuil u Tpyla pa3IuyHOTO poja,
yBaKEHUE K TPYAYy U pe3yJbTaTaM TPYIOBOM NEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUS! MPEIMETHBIX 3HAHUM MO XUMHUHU, OCO3HAHHBIA BHIOOP MHIMBUIYATIBHON
TPACKTOPUHM TMPOJOJLDKEHUST 00pa3oBaHUS C YUETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHHU, OOUIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHENIHOU
npohecCHoHaNbHOM JESTeIbHOCTH U Pa3BUTHA HEOOXOIAUMBIX YMEHHH, TOTOBHOCTh
aJanTUpPOBaThCS B MPOdECCUOHANTBHOU CpEJIE;

6) 9KOJIOTHYECKOTO BOCITUTAHUS:



9KOJIOTUYECKHU 1I€TIECO00pa3HOE OTHOIICHHE K MPUPOAE KaK UCTOUYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYLIECTBOBAaHMs, IOHMMAaHUE IIEHHOCTH 3[0POBOTO H
Oe3omacHoro o0Opasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3nUecKoMy U NCUXUYECKOMY 370pPOBbIO, OCO3HAHUE LIECHHOCTU COOIIOEHUS IPaBUII
0e30macHOrO TMOBeACHUS NpU paboTe C BEIIECTBAMU, a TaKKe B CHTYaIHsX,
YTPOXKAIOIIUX 3/I0POBBIO U JKU3HU JIHO/IEH;

CIIOCOOHOCTH TMPHUMEHATh 3HAHUA, TMOJy4aeMble NPU HM3YYCHUU XUMHUH, IS
pelieHus 3ajad, CBSI3aHHBIX C OKPY)KAIOLIEH MPUPOTHOW Cpenoil, Al MOBBILICHUS
YpOBHS ~ JKOJOTMYECKOM  KyJIbTYypbl, OCO3HaHUS  TJI00AJbHOTO  XapakTepa
HKOJIOTMYECKUX TMPOOJeM U NyTed HMX PELIEHUs IOCPEICTBOM METO/IOB XHMHUHU,
HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBAaTHCS KM B II03HABATEIHHOM,

KOMMYHHK&THBHOﬁ u COHH&HBHOﬁ IIPAaKTHUKC.

METAIIPEMETHBIE PE3YJIbTATDI

B cocraBe MeranmpeaMETHBIX pPE3yJNbTaTOB BBIACIAIOT 3HAYMMBIE IS
(opMHpOBaHUS MHUPOBO33pPEHUsI OOIIEHAYUYHbIE TOHATHS (3aKOH, TEOPHs, MPUHLMII,
runotesa, (pakT, cucrema, Mpouece, IKCIEPUMEHT U APYroe.), KOTOPbIe UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETAX U MO3BOJIAIOT HA OCHOBE 3HAHUM M3 ATUX
npeaMeToB (OpMUPOBATh NPEICTaBICHHUE O IIEJIOCTHOM HAay4yHOH KapTHHE MUpa, U
yHUBEpcajbHble  y4deOHble  JeHCTBUS  (IIO3HABaTEJIbHbIE, KOMMYHHKATHUBHbIE,
pEeryJsTUBHBIE), KOTOpble  oOecneunBarOT  (OPMUPOBAHME  TOTOBHOCTH K

CaMOCTOATCIIbHOMY IINTAHUPOBAHHUIO U OCYIIICCTBJICHUIO y‘I@6HOI>i ACATCIIBHOCTH.

[To3HaBaTeNbHBIC YHUBEPCAIbHBIC YUCOHBIC CHUCTBUS

ba3oBrle 1ormueckue AeUCTBUS:

YMEHUS UCIOIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHUU 3HAHUI:
PACKpBIBaTh CMBICI XHMHYECKUX IMOHATHU (BBIAEIATh MX XapaKTepHbIE MNpPU3HAKH,
yCTaHABJIMBATh B3aMMOCBSI3b C JAPYTUMU TOHSTHUSMH), UCIOJIB30BATh TMOHATHUS IS
O0OBSICHEHUS OTJEIBHBIX (PAKTOB W SIBJICHUM, BHIOUpPATh OCHOBAHUS W KPUTEPUM IS

KHaCCH(bHKaHHH XUMHWYCCKHUX BCIICCTB MW XHMMHYCCKUX peaKHHﬁ, YCTaHaBJINBATb



MPUYNHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH H3y4YeHUs, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHIYKTUBHbIE, JAEIyKTUBHbIC, I10 AHAJOTUM), J€JaThb BBIBOJABI U
3aKJIIOYCHUS;

YMEHHE TPUMEHATh B TMPOIECCe TMO3HAHUS TOHATUS (TPEAMETHbIE U
METaNpeAMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yEMbIE B XHUMUH,
npeoOpa3oBbIBATh HIMPOKO MPHUMEHSEMbIE B XHMHUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUNA 3HAK (CHMBOJI DJIeMEHTa), XuMudeckas (opMmyna U ypaBHEHUE
XUMHUYECKON PEAKIMY — MPU PELICHUN YUYEeOHO-TI03HABATENIbHBIX 3a/1a4, C Y4ETOM ITUX
MOJIETIbHBIX TPEICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHMUYECKHUX BEIIECTB M XHMUYECKUX PEaKUUM, BBISBIATH
oOmye 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBS3M M TPOTHUBOPEUHS B
U3y4aeMbIX IIPOLEeccax U SBJICHUIX.

ba3oBble nccnenoBarenbckue 1eHCTBUS:

YMEHHE UCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
[O3HAaHMsI, @ TAK)KE€ B KaueCTBE OCHOBBI JJIsi (JOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII,

npuoOpeTeHne OmbpiTa MO IJIAHUPOBAHUIO, OPTaHM3AMA U TPOBEACHUIO
YUYEHHYECKUX OSKCIEpUMEHTOB, YMEHHE HaOiooaaTh 3a XOJOM  Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3ynbTar, (OpMyIupoBaTh OOOOIICHUS U
BBIBOJIbI MO pe3yJibTaTaM IMPOBEIEHHOTO OINbITA, UCCIEIOBAHUS, COCTABIATH OTUYET O
poJIeTIaHHON padoTe.

K xoniy oOydenuss B 9 Kiacce npeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIITNXCSI YMEHUN:

. pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHITHHA: XUMHUYECKUH
AJIEMEHT, aTOM, MOJIEKyJla, HOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BaJCHTHOCTb, JIEKTPOOTPHUIIATEIBLHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakius, XUMHUYecKasi CBSI3b, TEIJIOBOM 3P(EKT peakuuu, MOJib, MOJSPHBIA 00BEM,
pacTBOp, JEKTPOIUTHI, HEAIEKTPOIUTHI, AIEKTPOIMTHUECKAs AUCCOIMALIMS, PEaKLIUU
MOHHOTO 0OMEHa, KaTanu3aTop, XMMUIECKOe paBHOBECHE, 0OpaTUMbIe U HeOOpaTHMbIe
pEaKIuu, OKUCINTETbHO-BOCCTAHOBUTENIBHBIE PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEb,

OKHCJIICHHUC MW BOCCTAHOBJICHHUC, aJIJIOTPOIINA, aM(bOTepHOCTB, XUMHUYCCKAasA CBA3b



(koBaneHTHasi, MOHHAsA, METAUINYECKas), KPUCTAUIMYECKas pEelETKa, KOppo3us
METaJUIOB, CIUIABbl, CKOPOCTb XUMHYECKOM pPEaKLIMH, MPEIeIbHO JONyCTUMAs
koHueHtpanus [[JIK BemecTsa;

. WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYECKUX MOHATHA U
IPUMEHATH 3TH IIOHATHS IIPY ONMCAHUM BELIECTB U UX IIPEBPAILCHH;

. HCIIONIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JJIsi COCTaBleHHUS (Qopmyn
BELIECTB U YPABHEHUM XUMHWUYECKUX PEAKLINN;

. ONPEIENATh BAJICHTHOCTh U CTEIIEHb OKHMCICHHS XMMHYECKUX JIEMEHTOB
B COEJIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUi mo (opmynamM, BUJ XUMHUYECKON CBsI3U (KOBaJEHTHAs, MOHHA,
METaJUIMYecKasi) B HEOPTraHWYECKHUX COEIMHEHUSX, 3apsA] HOHA IO XHUMHUYECKOU
(dopMmyiie, xapakTep cpeibl B BOAHBIX PacTBOpax HEOPraHUYECKUX COCIUHEHUH, THI
KPUCTAJUINYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

. packpeiBath cmbica Ilepuommueckoro 3akonHa J[. M. MenneneeBa u
J€MOHCTPUPOBATh €T0 IOHUMAaHKE: OMUCHIBATh U XapaKTepU30BaTh TAOIMUHYIO (GOPMY
[lepuonnueckold CUCTEMBI XUMUYECKHUX D3JIEMEHTOB: DPAa3jvyaTh MMOHATUS «rJIaBHas
noarpynna (A-rpynmna)» u «mnodbouynas noarpynna (b-rpymnma)», manble u 0ojblIHe
NEepUO/bl, COOTHOCUTh OOO3HAUEHUsS, HMMEIOLIUECS B TMEPUOAUYECKON Tabmuie, c
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMUYECKHUX AJIEMEHTOB (COCTaB M
3apsj sapa, o01ee YUCIO JIEKTPOHOB U PACIpe/IeIeHUE UX 10 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOILIME 3aKOHOMEPHOCTM B M3MEHEHHHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHMI B MpeJierax MaJlbIX NMEePUOJ0B U IJIaBHBIX MOATPYIIN C YYETOM CTPOECHUS
UX aTOMOB;

. KJIacCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakuu (MO KOJMYECTBY M COCTABY YYaCTBYIOIIMX B PEAKIMU BEIECTB,
no TemioBoMy 3(G(deKTy, MO0 HM3MEHEHUIO CTENEeHEeH OKHUCIEHUS XUMHYECKHX
AJIEMEHTOB);

. XapakTepu30BaTh (OMHUCHIBATh) OOLIME U cHeUU(PHUUECKHEe XUMHYECKHE
CBOMCTBAa MPOCTBIX U CIIOXHBIX BEUIECTB, MOATBEPKAas ONUCAaHUE MpUMEpaMu

MOJICKYJISIPHBIX 1 HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XMMHUYCCKUX peaKuHﬁ;



. COCTABJISITh YPABHEHUS D3JEKTPOJUTUYECKOW JIHCCOLUMALMU  KHUCIOT,
miesioueld U CoJjied, MOJIHbIE U COKpAaIll€HHbIE YpaBHEHUS peakiuii MOHHOro OoOMEHa,
YpaBHEHUS PeakUrid, NOATBEPKIAAIOIIUX CYIIECTBOBAHUE T€HETHUECKOW CBSI3U MEXKIY
BEILIECTBAMHM Pa3HbIX KJIACCOB;

. pPacKpbIBaTh CYLIHOCTb OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM
MTOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOI'O OallaHCa ATUX PEaKIIHiA;

. IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX NPEBPALLECHUN B PA3JIMYHBIX YCIOBUSAX;

. BBIYMCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOI'O 73JIEeMEHTa 1o (opMyse COEIUHEHUS,
MacCOBYIO JIOJIO BEIIeCTBA B pAacTBOpPE, NIPOBOAUTH pacUEThl IO YPABHEHUIO
XUMUYECKON pEeaKLnu;

. coOnrofaTh  MpaBWia  MOJb30BAHUS ~ XMMHUYECKOM  MOCyIod U
7a00paTOpHbIM 000OpYJOBAaHUEM, a TaKXKe IpaBuia OOpalleHHs C BEUIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSAMU I10 MPOBEACHUIO Ja00PAaTOPHBIX XUMUYECKUX OIBITOB
10 MOJYYEHUIO U cO0pY Tra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKUCIIOrO rasa);

. MPOBOJIUTh  PEaKUMU, TMOJATBEPKAAIONIME  KAYECTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: OMBITHBIM MYTEM pacrno3HaBaTh XJIOPUI-, OpoMUA-, UOAMI-,
kapOonat-, (ocdar-, cunukar-, cynbdar-, TUIPOKCUA-UOHBI, KATUOHbl AMMOHHUS H
MOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BELECTB;

. MPUMEHSATH OCHOBHBIE ONEPAIIMN MBICIUTEIBHOU IEATEIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHME, O0O0OOIIEeHHE, CUCTEMaTH3alUI0, BbIIBICHHE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3€M — JJI M3YUYEHUsS] CBOMCTB BEILIECTB U XMMHUYECKUX PEaKIIUil, a
TAaK)K€ E€CTECTBEHHO-HAy4YHbIE METOJbl IMO3HAHUA — HaOIIOJEHUE, H3MEPEHHUE,

MOJIETUPOBAHUE, SKCIEPUMEHT (peabHbII U MBICTICHHBIN ).



TemaTtuueckoe IIJIAaHUPOBAHUEC

Ne HaumenoBanue pa3zenoB u TeM nIporpaMmbl KosmuectBo wacos DnexTpoHHbIe (ITUPPOBEIE)
n/m Beero|| Konrpomsusie || Ilpaxruueckue 06pa3oBaTeNbHBIC PECYPCHI
paboThl paboThl
Pa3nes 1. BemecTBo U XuMH4yeckue peakuumn
1.1 ||IIoBTrOpeHue u yriyOiaeHue 3HaHUM 110 OCHOBHBIM pas3zenam || 5 1 BBeauTe 3HaueHue ||[[bubnuoreka [IOK
Kypca 8-ro Kiacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XUMUYCCKUX PEAKITUH 4 BBEJIUTE BBeauTe 3HaueHue ||[[bubmroreka [JOK
3HAa4YEeHHE https://m.edsoo.ru/7f41a636]]
1.3 |[DnekTponuTHYeckas AuCCoNMAya. XUMUYCCKHIE PEakuu B || 8 1 1 [[BubmuoTexa [JOK
pacTBopax https://m.edsoo.ru/7f41a636]]
|I/IT0r0 0 paszeny || 17 ||
|Pa3z[e.11 2. HeMeTa/JIBI M X COeIMHEHHUS
2.1 ||O6mas xapakTepucTUKa XUMHUECKUX 3y1eMeHTOoB VIIA- 4 BBEJIUTE 1 [[bubmaunoreka LIOK
rpyrmibl. ['ajgoreHs 3HaYCHHE https://m.edsoo.ru/7f41a636]]
2.2 ||O6mas xapakTepuCcTUKa XUMHUUECKUX J1eMeHTOB VIA- 6 BBEJIUTE BBeauTe 3HaueHue ||[[bubnmuorexa [JOK
rpymnbl. Cepa u e€ coeTMHEHHSI 3HAYCHHE https://m.edso0.ru/7f41a636]]
2.3 ||Obmias xapakTepuCTHKA XUMHYECKHUX dJIEMEHTOB VA - 7 BBEIUTE 1 [[BubmuoTexa [JOK
rpymmsl. A30T, pochop 1 UX cOeTUHEHUs 3Ha4YeHUe https://m.edsoo.ru/7f41a636]]
2.4 ||O6mas xapakTepuCcTUKa XUMHUUECKUX J1eMeHTOB [V A- 8 1 2 [[bubmmoreka LIOK
rpyIIbL. YTIEPOa U KPEMHUHN U UX COSTUHEHHSI https://m.edso0.ru/7f41a636]]
|I/ITor0 0 paseny || 25 ||
|Pa3;[en 3. MeTaJli1bl M UX COeTHHEHHUS
3.1 |[|OGmue cBoiicTBa METAIOB 4 BBEIUTE BBeauTe 3HaUeHME ||[[bubnmroreka [IOK
3HaYEeHHE https://m.edsoo.ru/7f41a636]]
3.2 ||BaxxHeiimme MeTauIbl U UX COCTUHCHUS 16 1 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]
Hroro mo pazaeny 20
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TemaTtuueckoe IIJIAaHUPOBAHUEC

Ne HaumenoBanue pa3zenoB u TeM nIporpaMmbl KosmuectBo wacos DnexTpoHHbIe (ITUPPOBEIE)
n/n Beero|| Konrpomsusie || Ilpaxruueckue 06pa3oBaTeNbHBIC PECYPCHI
paboThl paboThl
|Pa3ne.11 4. XuMus ¥ OKpyKauas cpeaa
4.1 ||BemiecTBa U MaTepHalibl B )KU3HU YEIOBEKA 3 BBEJIUTE BBeauTe 3HaueHue ||[[bubmroreka [JOK
3HAa4YEeHHE https://m.edsoo.ru/7f41a636]]
|I/ITor0 0 pasaeny || 3 ||
|I[06aBI/ITI) MOJTYJTb
|I[O6aBI/ITI) paznen
PesepBHOE Bpems 3 BBEUTE BBeuTe 3HaueHue ||[[ bubmuoreka [IOK
3HA4YCHHE https://m.edsoo.ru/7f41a636]]
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 7



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

[ToypouHo€ 1u1aHupOBaHuE

Ne Tema ypoka | KonunuecTBo yacos | [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|[ Korrpomsasie || Tpaxrideckue || H3YICHAS o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 ||[[IIepnonnyeckuii 3akoH. [lepnoaudeckas cucreMa XMMHYECKUX 1 [[bubnuoreka [IOK
anemenToB /. Y. Menaeneesal] https://m.edsoo.ru/00adb59¢]]
2 ||[[3aKOHOMEpPHOCTH B U3MEHEHUU CBOICTB XUMUYECKHIX 1 [[bubmuoteka [IOK
3JIEMEHTOB TEPBBIX TPEX MEPHOIO0B] ] https://m.edsoo.ru/00adb6b6]]
3 ||[[Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEUIECTR] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adb7e2]]
4 ||[[Bumbl XMUMUUECKOU CBSI3U U TUIBI KPUCTALTUYECKUX PEIIETOK] | 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00adbac6]]
5 |[[[KorTponsHas padota Ne 1 mo teme «IloBropenue u yroyonenue | 1 1 (1
3HAHMH 110 OCHOBHBIM pa3zienaM Kypca 8 Kiacca»]]
6 |[[[Knaccudukanms XUMHYECKUX peakIUid MO pa3IudYHbIM 1 [[bubmnoreka LIOK
npu3HaKaMm]] https://m.edsoo.ru/00adbch0]]
7 |[[[TTonaTue o ckopocTH xuMHUyecko peakuuu. [Tonarue o 1 [[bubmnoreka LIOK
TOMOTCHHBIX M TETEPOTCHHBIX PEaKIUsX ] https://m.edsoo.ru/00adbe9a]]
8 ||[[TTorsiTHEe 0 XUMUYIECKOM paBHOBecHU. DaKTOPHI, BIUSIIONINE HA 1 [[BubmuoTexa [JOK
CKOPOCTh XUMHUYECKOU PEAKITUH U MOJIOKEHUE XUMHUECKOTO https://m.edsoo.ru/00adc28c]]
paBHOBecCHs | |
9 ||[[OxucnuTenbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH] | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00adcade]]
10 [|[[Teopust anekTponuTHydeckoi qucconuanui. CHIbHbBIC U c1a0ble 1 [[BuGmmoTtexa IIOK
ANEKTPOJIUTHI] | https://m.edso0.ru/00adcd68]]
11 ||[[MonHBIC ypaBHEHUS peaKIHii]] 1 [[Bubmmotexa LIOK

https://m.edsoo.ru/00add448]]
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12

[[XvMHUecKHre CBOMCTBA KUCIOT U OCHOBAHU B CBETE
MPEACTABJICHUI 00 AJIEKTPOIUTHICCKOMN TUCCOIUANNH ||

[[BubmuoTeka [JOK
https://m.edsoo.ru/00add5d8]]

13 ||[[XumMHuecKkue CBOMCTBA COJIeH B CBETE MPECTaBICHUN 00 [[BubmuoTexa [JOK
ANEKTPOIUTUICCKON JUCCOIMAIHH | | https://m.edsoo.ru/00add8b2]]

14 ||[[ITonsTHE O TUAPOIU3E CONCH] ] [[BubmuoTexa [JOK
https://m.edsoo.ru/00add9d4]]

15 ||[[O6o01meH e 1 cucTeMaTr3alis 3HaHHH | | [[BubmmoTteka LIOK
https://m.edsoo.ru/00addd12]]

16 ||[[IIpakTuueckas pabora Ne 1. «Pemenue sKcriepuMeHTaIbHBIX [[bubnuoreka [IOK
3a1au»]| https://m.edsoo.ru/00addbfa]]

17 ||[[KonTponpsHas pabota Ne 2 o Teme «IIEKTPOIUTHYECKAS [[bubmuoteka [IOK
JEcconuaIus. XMMHUUECKUE PEaKIiK B PacTBOpax»|] https://m.edsoo.ru/00addecO]]

18 |[|[[Obmas xapakTepHUCTHKA TaJIOTEHOB. XUMUYECKHE CBOMCTBA Ha [[BubmuoTexa [JOK
npuMepe xJopal| https://m.edsoo.ru/00addfe2]]

19 [|[[XimopoBomopon. ComsiHast KHCIIOTa, XUMHYECKHE CBOICTBA, [[BubnuoTexa [JOK
MOJTy4YeHUE, MPUMEHEHHE] | https://m.edsoo.ru/00ade104]]

20 |[[[TIpakTnueckas padota Ne 2 o Teme «llomydeHue cossHoOM [[bubmnoreka LIOK
KHCJIOTBI, M3y4YeHUE €€ CBOMCTBY]] https://m.edsoo.ru/00ade348]]

21 ||[[Bbruncnenus mo ypaBHEHUSIM XUMHUECKUX PEAKLUH, €CIM OJTUH [[bubamnoreka [IOK
W3 PeareHToB JiaH B U30bITKE]] https://m.edsoo.ru/00ade488]]

22 |[[[O6mas xapakTepucTuka 37eMeHTOB VIA-rpymimsl] ] [[bubmuoteka [IOK
https://m.edsoo.ru/00ade64a]]

23 |[[[AnmoTporHble MoauduKanuu cepsl. HaxoxaeHue cepsl u eé [[bubmuoteka [IOK
COCIMHEHUH B MpUpPOje. XUMUYECKHE CBOWCTBA CEPHI || https://m.edsoo.ru/00ade64a]]

24 |[[[CepoBomopona, cTpoeHue, (pu3nYecKre 1 XUMUIECKHe [[bubamroreka [IOK
cBOMCTBa]| https://m.edsoo.ru/00ade802]]

25 ||[[Oxcuast cepbl. CepHasi KUCTOTa, GUBUUECKUE U XUMUIECKHE [[bubmuoTexa [IOK

CBOWCTBA, IPUMEHEHUE] |

https://m.edsoo.ru/00adea28]]
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26 |[[[Xumuueckue peakiu, JIexalie B OCHOBE MPOMBIIUIEHHOTO 1 [[bubmmroreka [IOK
crioco0a MoTydeHHs] CEPHOM KHCIOThI. XMMHUYECKOE 3arps3HEHHIE https://m.edsoo.ru/00adec8a]]
OKpY>Kalollen cpebl COeAMHEHUSIMU CEPHI| |
27 ||[[Bbraucienre MacCoBOM JOTU BBIX0J1a IPOAYKTA PEAKITHH ] | 1 [[bubmmoTexa [TOK
https://m.edsoo.ru/00adec8a]]
28 ||[[O0mas xapakTepuCcTUKA AIEMEHTOB VA-Trpymibl. A30T, 1 [[BubnuoTexa [JOK
pacrnpocTpaHeHue B MPUpPoe, GU3NUYECKHEe U XMMHUCCKUE https://m.edsoo.ru/00adeeab]]
CBOMCTBA] |
29 ||[[AMMuak, ero pu3NIecKre U XUMHUIECKHE CBOMCTBA, MTOJIYICHUE 1 [[BubmmoTteka LIOK
U IipuMeHenue] | https://m.edsoo.ru/00adf004]]
30 ||[[IIpakTiueckas paboTa Ne 3 mo Teme «Ilonydyenne ammuaka, 1 [[bubmuoteka [IOK
M3YUEHHUE €ro CBOMCTBY]] https://m.edso0.ru/00adf180]]
31 ||[[[A3oTHas kucnoTa, e€ puznuecKue 1 XuMHU4Ieckue CBOMUCTBa]] 1 [[bubmuoteka [IOK
https://m.edso0.ru/00adf306]]
32 ||[[Ucriosmp30BaHuEe HUTPATOB U COJICH aMMOHUS B KAUECTBE 1 [[BubnuoTexa [JOK
MHUHEpAJIbHBIX YA00peHnid. XMMHUYECKOe 3arpsi3HeHHe https://m.edsoo.ru/00adf518]]
OKpY>KaroIllel cpelibl COeAMHEHUIMH a30Ta] |
33 ||[[Pochop. Oxcun pochopa (V) u pocdopHas kucnora, 1 [[bubmnoreka LIOK
busnUecKkre 1 XUMHUYECKHE CBOMCTBA, MOJTydeHHe] | https://m.edsoo.ru/00adf68a]]
34 ||[[Ucnoms3oBanue GocdaToB B KaUeCTBE MHHEPATBHBIX 1 [[BubmuoTexa [JOK
ynobpenuii. 3arpsisHeHne TPUPOIHON cpenabl hocdaramu]] https://m.edsoo.ru/00adfc20]]
35 ||[[Yrmepon, pacipocTpaHeHUE B IPUPOIE, (pU3HUIecKue u 1 [[BubmuoTexa [JOK
XUMHYECKHUE CBOMCTBA]| https://m.edsoo.ru/00adfd9c]]
36 |[|[[Oxcuasl yraepoaa, ux GuU3N4ecKue 1 XMMUYECKHE CBOMCTBA. 1 [[bubamnoreka [IOK
DKOJIOTHYECKHE POOIIEMBI, CBSI3aHHBIE C OKCUIOM yIIIepo/ia https://m.edsoo.ru/00adfebe]]
(M
37 ||[[YronpHas KucaoTa U €€ cou] | 1 [[BuGmmoteka LIOK
https://m.edso00.ru/00ae006c¢]]
|38 ||[[Hpa1<mqec1<asl pabota Ne 4 o Teme «IlomydeHue yriaeKucioro || 1 || || || ”[[BI/I6HI/IOTeKa HOK
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||ra3a. KauecTBenHnas peakuus Ha kKapOOHAT-MOH»] |

| https://m.edsoo.ru/00ae027¢]]

39 ||[[ITepBoHaYaNbHBIC IPEACTABICHIS 00 OPraHUIECKUX BEIIECTBAX 1 [[bubmmoTexa [TOK
KaK 0 COCIMHCHMSX yriaepoaal] https://m.edsoo.ru/00ae054¢]]
40 ||[[KpemHuii u ero coenuHeHus || 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/00ae080a]]
41 |([[[ITpakTrueckas padota Ne 5. Pemenue skciepuMeHTAIbHBIX 1 [[bubmuoteka [IOK
3aa4 1o TeMe «BakHeH e HeMeTauIbl U UX COCMHCHUS ] | https://m.edsoo.ru/00ae0bf2]]
42 |[[[KonTponbHas padora Ne 3 o teme «BakHeiinue HeMeTaIbl U 1 [[bubmuoteka [IOK
UX COCTUHEHU»] ] https://m.edsoo.ru/00ae0e18]]
43 |[[[O6m1ast xapaKTepUCTHKA XUMUYIECKUX FIIEMEHTOB — METAJLIOB. 1 [[BubnuoTexa [JOK
MeTaindeckast CBSI3b U META/UIMUYECKAs KPUCTAILIMYECKAs https://m.edsoo.ru/00ae103¢e]]
peméTka. PU3nUecKue CBOMCTBA METAIUIOB] |
44 |[[[XuMuyeckue cBOWCTBAa METAIIIIOB. DJIEKTPOXUMUUECKUM s 1 [[bubmuoteka [IOK
HaTPSHKCHUH METaJIOB] | https://m.edsoo.ru/00ae1156]]
45 ([[[O6mmme crioco6s! moyueHus: MmetauioB. CruiaBbl. Pacu€Tsl o 1 [[BubnuoTexa [JOK
YpaBHEHUSM XMMUYECKUX PEaKIUii, €CIIM OMH U3 pearcHTOB https://m.edsoo.ru/00ae1156]]
COJIEPKUT MPUMECH ] |
46 ||[[TToHsTHE O KOPPO3HH METAILIOB] | 1 [[BuGmmoTtexa IIOK
https://m.edso0.ru/00ae1278]]
47 |(|[[IlemouHbIe METAILIHI] | 1 [[BubmuoTexa [JOK
https://m.edso0.ru/00ae14b2]]
48 |[[[Oxcumbl ¥ THAPOKCHUIBI HATPHS U Kaus| | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ae14b2]]
49 |([[LL[€mouHO3€eMENbHbIE METAJIBI — KaJIbIIUKA U MarHui|] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ae15e8]]
50 ||[[Baxuelimme coeTMHCHUS KaabIIHs | ] 1 [[BuGmmoteka LIOK
https://m.edso0.ru/00ae15e8]]
|51 ||[[O606IH€HI/IC U CHCTEMaTH3allnsl 3HAHHH ]| || 1 || || || H[[]]



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

52 ||[[2K&cTkocTh BOABI M CIIOCOOBI €€ ycTpaHeHHs | | 1 [[BubmuoTeka [JOK
https://m.edso0.ru/00ae1886]]
53 ||[[[IIpakTudeckas padora Ne 6 o Teme «OKECTKOCTH BOJIBI M 1 [[BubmuoTexa [JOK
METO/IbI €€ yCTpaHEHUS»] ] https://m.edsoo.ru/00aelae8]]
54 |[[[Anromunuii]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00aelc64]]
55 ||[[AMdoTepHBIC CBOMCTBA OKCHJIA M TUAPOKCHAA] | 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00aelc64]]
56 |[[[?Kene30]] 1 [[BubauoTeka [JOK
https://m.edsoo.ru/00ae1d86]]
57 ||[[Oxkcunsl, runpokcussl u conu xxenesa (I1) u xenesa (I111)]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae35e6]]
|58 |[[O606meHHe Y CUCTEMAaTH3AIHs 3HAHHIA | | || || || || H[[]]
59 ||[[TIpakTrueckas padota Ne 7. Perenue skcriepuMeHTaIbHBIX [[bubmnoreka LIOK
3a7a4 1o TeMe «BakHeHIne MeTauTbl U UX COCMHEHUS»] ] https://m.edsoo.ru/00ae3de8]]
60 ||[[BeraucieHus Mo ypaBHEHUSAM XUMHUYSCKUX PEAKITUH, €CITU OJTUH 1 [[BubnuoTexa [JOK
U3 PEareHTOB B3AT B U30BITKE WM COAECPKUT IPUMECH. https://m.edsoo.ru/00ae1750]]
Brruncnenus MmaccoBoil 1011 BbIXOZa MPOIYKTa peakuuu] |
|61 |[[O606IueHHe Y CUCTeMAaTH3aIHs 3HAHUIA | | “ || || || ||[[]]
62 ||[[KonTponbHas pabota Ne 4 o Teme «BaxkHeiime MeTalabl U UX (]
COCIMHCHH»] |
63 ||[[BermiecTBa 1 MaTepuaibl B TOBCETHEBHOM JKU3HH YEIOBEKa] | 1 [[bubmuoTexa [IOK
https://m.edso0.ru/00ae3f50]]
64 ||[[Xumudeckoe 3arps3HEHHE OKPYXKArOIIeH cpeibl] ] 1 [[BubmuoTexa [JOK
https://m.eds00.ru/00ae4270]]
65 ||[[Xumudeckoe 3arps3HEHNE OKPYKaIoIIen cpepl || 1 [[Bubmmotexa LIOK
https://m.eds00.ru/00ae4270]]
|66 ||[[P0111> XUMHH B PEIICHUN YKOJIOTUYECKUX MPoOiIemM] | || 1 || || || ”[[BI/I6HI/IOTeKa HOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

|| L | || [Ittps://m.edsoo.ru/00ae0d0a]]

67 ||[[Ponmb XUMHH B PEIICHUH IKOJIOTUICCKUX TTPOOIIeM] ] 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/00adb33c]]
68 ||Dxomornueckue MpoodIEMbl XUMHUIECKOTO TPOU3BOICTBA 1 [[bubmmoTexa [TOK
https://m.edsoo.ru/00ad9cb?2]]
69 ||[[Pe3epBHBIii ypok. OO00IIEHNE U cUcTeMaTH3aIus 3HaHUH || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ad9cb?2]]
70 ||[[Pe3epBHBIii ypok. OO00IIEHNE U cUcTeMaTH3alus 3HaHUH || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ad9cb?2]]
71 ||[[[Pe3epBHBIil ypok. O600IIEHNE U CUCTEMATU3AIIMS 3HAHUM] | 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00ad9cb?2]]
72 ||[ToBTOpEeHUE 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ad9cb2]]

[OBLIEE KOJIMUECTBO YACOB T10 [TIPOTPAMME [ 72] 4 | 7 | |



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

[TpoBepsiembie TpeOOBaHMS

IIpOB::)(:Il:EMOFO IIpoBepsiemble npeIMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/bHOMH
SCysm NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMsi
1 Ilo Teme: «BeniecTBo U XUMHUYECKask peaKLusD)
pPacKpbIBaTh CMBIC] OCHOBHBIX XHUMHUYECKMX IIOHATHH: pPAacTBOp, JJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMAIMS, pEeakLUUu HMOHHOro OOMEHa,
KaTaJln3aTop, XHMHYECKOE paBHOBecHe, OOpaTuMble U HeOOpaTUMbIe peakLuy,
11 OKHUCJIUTEIIbHOBOCCTAHOBUTEIIBHBIE  PEAKIIMH, OKUCJIUTENb, BOCCTaHOBUTEIIb,
OKHCJICHHE | BOCCTAHOBJIEHHE, a/UIOTPONHUs, aM(OTEepHOCTb, XHMHUYECKas CBS3b
(koBaJleHTHasi, MOHHAs, METAUINYECKas), KpHUCTAJUIMUECKas pELETKA, CIUIABBI,
CKOPOCTh XUMHUYECKOU PEaKLIUU
19 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKMX HNOHATUH U IPUMEHATH 3TH
' IIOHSITHS IIPY ONIMCAHUM BEILECTB M UX NPEBPAICHUN
13 COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKOM AUCCOUMAMU KUCIIOT, WIEI0YEH U COJIEH,
MIOJIHBIE M COKPAIEHHBIC YPABHEHUS peaKIiii HOHHOTO OOMeHa
14 PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENbHBIX pEAKUUN MOCPEICTBOM
COCTABJICHUS DJICKTPOHHOTO OaJIaHCa ITHX PEeaKIui
1.5 IIPOBOAMTDH PAcU€ThI 10 YPABHEHUIO XUMUYECKON PeaKIUU
2 ITo remam: «Hemeramibl 1 X coeauHEHUD» U «MeTallibl ¥ X COETUHEHUS»
XapakTepu3oBaTh (OMUCHIBATh) OOIIME W CHENH(PHUECKHE XUMHYECKHUE CBOHCTBA
2.1 IIPOCTBIX U CIOXHBIX BELIECTB, NOATBEPK/Iasi ONMCAHUE TPUMEPAMU MOJIEKYJSPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX pEaKUi
29 COCTaBJISITh ypaBHEHUS pPEaKIMM, MOATBEPKIAIOLIMX CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEXKIY BEUIECTBAMM Pa3JIMYHbIX KJIACCOB
23 IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHS, BO3MOXXHOCTHU
' IIPOTEKaHNs XMMHUECKUX MPEBPAIIEHUN B Pa3IMYHbIX YCIOBUSAX
ClleZIoBaTh NpaBUJaM IOJb30BAaHUS XMMHUYECKOH TMOCYyI0M M J1abOpaTOpHBIM
24 o0opy/soBaHUEM, a TakXKe IpaBHJiaM OOpalleHHs] C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSAMU IO BBIIOJHEHUIO J1a0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHIO
U cOOMpaHMIO ra3000pa3HbIX BENIECTB (AMMHUAKa M YIIIEKHCIIOro ra3a)
IIPOBOAMTH PEAKIINH, MOATBEPKAAIOIINE KAaUECTBEHHBIH COCTaB Pa3jIMYHbIX BEIIECTB:
25 pacrio3HaBaTh OMNBITHBIM MyTEM XJOpPHI-, OpOMMJI, HMOAWU[, KapOoHat, dQocdart,
CHJIMKAT, CyJab(aT, THAPOKCHINOHBI, KATHOHBl aMMOHHUS, MOHBI U3YYEHHBIX METAJUIOB,
MPUCYTCTBYIONIME B BOJHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB
3 ITo Teme: «XHUMHSI U OKpY:KAIOIIAsl CPEA»
31 packpbIBaTh CMBICI OCHOBHBIX XumH4eckux mnoHsatuil: I[I/IK BemectBa; kopposus
' METAJUIOB
MPUMEHSTh OCHOBHBIE ONEpPAllUU MBICIUTEILHON NEATEeIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHME, 0000IleHNe, CHUCTEeMATHU3allhio, BBISBICHHE MPUYUHHO-CIIEACTBEHHBIX
3.2 CBA3€M — JUId M3Y4EHMsS CBOMCTB BELIECTB M XMUMMUYECKHUX PEAKIHMH; €CTECTBEHHO-

Hay4YHble METOJbl IO3HAHUS — HaOJIOJeHUe, W3MEpEHHUE, MOJEIMPOBAHUE, DKC-
NEPUMEHT (pealbHbIN 1 MBICIIEHHBIH )




Koxa

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

BemectBo n xumunyeckas peakuus. [losropenue

1.1

[Tepunoanueckuit 3aKOH. [Tepuoanueckas CHCTEMa  XUMMYECKHX 2JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIHsl, KAIbIUSI U UX COCAUHEHUN B COOTBETCTBUU C
MOJIOXKEHUEM 31eMeHTOB B [leproinueckoit cucteMe u CTpOSHHEM MX aTOMOB

1.2

CrpoeHne BemiecTBa: BHJbl XUMHUYECKOHM CBA3M. THIBI KPUCTANIMYECKHX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEHIETKU U BUJIA XUMHYECKOU
cBsa3u. Kraccudukanms u HOMEHKJIATypa HEOPraHMYECKHUX BEHIECTB (MEXKIyHapoaHas U
TpUBMAJbHASA). XUMHUYECKHE CBOWCTBA BELIECTB, OTHOCSILMXCA K PAa3IUMYHBIM Kjaccam
HEOPraHUYECKUX COCAMHEHNH, TeHETUYECKasl CBSI3b HEOPraHMYECKUX BEIIECTB

1.3

Knaccudukanuss XuMHUECKUX pEaKIUil MO pa3IMYHbIM TpHU3HaKaM (M0 YUCIYy U COCTaBy
YYaCTBYIOIIMX B pPEaKIHUU BEIIECTB, MO TEIJIOBOMY 3P (eKTy, M0 M3MEHEHHIO CTereHei
OKHCJICHUS XUMUYECKHUX AJIEMEHTOB, 10 0OPAaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHJIOTEPMUYECKUE pEAKUUH, TEPMOXUMHUYECKHE ypaBHeHHs. [loHsTHE O CcKopocTH
XMMHYECKON peaKiuu

14

ITonsatue 00 06paTI/IMLIX n H606paTI/IMBIX XUMHWYCCKHX pPCaKIUAX. ITonssTHE O TOMOT€HHBIX
" I'CTCPOTICHHBIX PCAKIMAX. ITonsTHE O XUMHYECKOM PaBHOBCCHUHU. (DaKTOpLI, BIUAOIIMEC HA
CKOPOCTb XUMHYCCKOU PCAKIIUU U ITOJIOKCHUC XMMHNYCCKOI'O PaBHOBECH

1.5

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKiuu, BHeKTpOHHLIfI 0ajJaHC OKMCIIMTEIBHO-
BOCCTAaHOBUTEIILHOU PCaKIuu. Cocrapiienne ypaBHeHI/Iﬁ OKHUCIHNTCIIBHO-BOCCTAHO-
BUTCJIBHBIX pCaKHI/Iﬁ C MCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O OanaHca

1.6

Teopus 3IEKTPONUTHUECKOW HUCCOLUMALMU. DIEKTPOJMUTHI U HEIIEKTPOJUThl. KaTuOHHI,
QHUOHBL. MEXaHM3M JMCCOIMAIMU BEIIECTB C PA3JIMYHBIMU BUAAMH XUMHUYECKOM CBS3H.
Crenenp mucconuarui. CUIIbHBIE W CJIa0ble 2JIEKTPOJUTHL. Peakinu MOHHOTO oOMEHa.
VYcnoBusi mpoTeKaHUs peakIMi HOHHOTO OOMEHa, TMOJHBIE W COKpaIlI€¢HHbIE HOHHBIE
ypaBHeHUs peakiuii. CBOHCTBAa KHUCIOT, OCHOBAaHUW W COJIeH B CBeTe MpeAcTaBleHUil 00
ANEKTPOJUTHYECKOM auccounanuu. KadecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
THUAPOJIN3E COJIEH

1.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPHUCTAUIMYECKUX PEIETOK
HEOPraHMYECKUX BEIIECTB — METAIJIOB M HEMETauIoB (Tpaura M anMasa), CIO0XKHBIX
BEIIECTB (XJIOpHJa HATpUs); UCCIEeI0OBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOW peaKiuu
OT BO3JEHCTBUS PaA3IUYHBIX (PAKTOPOB; HCCIEIOBAaHHE 3JIEKTPOIPOBOJHOCTH PAcCTBOPOB
BELIECTB, MpOLEcca JTUCCOLMAINY KUCTIOT, IIeJI04e U cojeil (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJCHUE ONBITOB, WUIIOCTPUPYIOUIMX TPHU3HAKK MPOTEKAHUS
peakiuii MOHHOro oOMeHa (0Opa3oBaHHE OCajKa, BBIJCIEHUE Ta3a, 0oOpa3oBaHUE BOJbI);
OTBITOB, WUIIOCTPUPYIOIIMX TMPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX — PEaKIUil
(ropeHue, peakiiy pas3oKeHus, COETUHEHNs); paclioO3HaBaHUE HEOPTraHMUECKUX BEUIECTB C
ITOMOUIbI0 KAYECTBEHHBIX PEAKLINI HAa MOHBI; PEIICHNE YKCIEPUMEHTAIbHBIX 3a/1a4

Hemeramier 1 ux COCINHCHUA

2.1

OO6mass xapakTepucTtuka ranoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHue u (pU3MUECKHUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XUMHYECKHE CBOMCTBA Ha MpUMeEpe Xjopa (B3aUMOJCUCTBUE C METaUIaMH, HEMETAJIaMU,
mienodyamu). XsopoBonopod. ConsHas KHCIOTa, XMMUYECKHE CBOWCTBA, MOJIyYEHUE,
npuMeHeHue. JleicTBre XJiopa M XJIOPOBOJOpPOJA HA OpraHuM3M 4YesjoBeKa. BaxuHeniune




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

XJIOpU bl U UX HAXOXJCHUC B IPUPOJC

2.2

OO6mast xapaktepucTuka 3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe cTeNeHH OKUcieHuss. CTpoeHne u (GU3NIecKue CBOMCTBA MPOCTHIX BEUIECTB —
KHCIOpPOAa M Cepbl. AJUIOTPOINHBIE MOAM(DUKALMU KHUCIOpOJa U Cepbl. XUMHYECKHE
cBoiicTBa cepbl. CepoBOIOpOA, CTpOeHUE, PU3NYECKHE U XUMUYECKue CBOMCTBA. OKCUIIBI
cepbl Kak TpPEACTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas Kuciora, (QU3NYECKUE U
XMMHAYECKHE CBOMCTBa (0OIIME KaK MpPEACTAaBUTENs Kilacca KHUCIOT U CIeUu(UIecKue).
XUMHUYECKUE PEAKLUH, JIEKAIINE B OCHOBE MPOMBILIUIEHHOTO CIIOCO0a MOJyYyeHUsl CepHOM
kucnothl. [Ipumenenue. Coau cepHON KHUCIOTHI, KAYECTBEHHAsl peaklus Ha CyJb(haT-HOH.
Haxoxpaenue cepbl u €€ coelMHEHUN B MpHUpojie. XMMHUECKOE 3arpsA3HEHHE OKPYXKarollei
Cpelbl COENMHEHUSMHU Cepbl (KUCIOTHBIE AOXAM, 3arpsA3HEHHE BO3JyXa M BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIICHUS

2.3

OOmast xapaktepucTuka 371eMeHTOB VA-rpynnsl. OcoOE€HHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUs. A30T, pacHpOoCTpaHEHUE B IpHUpoAe, (puuueckue u
XUMHYecKne cBoiicTBa. KpyroBopor aszora B mpupope. AMMHAK, €ro (u3ndecKue
U XUMHUYECKUE CBOMCTBa, MojydeHue U npumeHeHue. Conn aMMOHHUSA, UX (U3UYECKUE U
XMMHMUYECKHE CBOMCTBA, NpuMeHeHe. KauecTBeHHasl peakliis Ha MOHBI aMMOHUA. A30THas
KHCJIOTa, €€ moiydeHne, (pu3nueckue 1 XUMHUECKUE CBOMCTBA (0OIIME KaK IpeICTaBUTEIS
KJ1acca KUCIIOT U cnenuduueckue). Mcnonab3oBanue HUTPATOB U COJIEH aMMOHUS B KaueCTBE
MUHEpAJIbHBIX y100peHu. XUMUYECKOe 3arps3HEHUE OKPYKaIOLIeH cpebl COeIMHEHUSIMU
a30Ta (KUCIOTHBIE T0XK]IU, 3arps3HEHUE BO3]lyXa, TOYBBI U BOJOEMOB)

2.4

docdhop, ammorpornubie Moaudukanuu Gocdopa, (uzHUECKHe M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa(V) u dochopHas kuciora, (U3MUECKHE M XUMHUYCCKHE CBOWCTBA,
nosydenue. Mcnonp3oBanue pocdaroB B KauecTBe MUHEPAIBHBIX YI0OpCHUI

2.5

OO6mas xapakrtepuctuka 31eMeHTOB I[VA-rpynmnbl. OcCoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTEMEHH OKHUCIEHHs. YTJIepoJ, auIOTPONHBIE MOAM(HKaIWUU, pac-
IPOCTpaHeHue B MpUpoe, pU3ndecKkue U XuMHUecKue cBoiictBa. Axcop6ouus. Kpyrosopor
yriepoga B mnpupone. Okcuabl yriepoia, MX (u3nyeckue M XHMMHUYECKHE CBOICTBa,
JIeiCTBUE HA JKMBBIE OPTraHU3MBI, TIOTYYEHUE M TIPUMEHEHHUE. DKOJOTHYECKUE TPOOIeMBI,
cBs3aHHble ¢ okcugoMm yriaepona(IV); rumoresa riao0anbHOrO NOTEIJICHUS KIWMATa;
napHUKOBBIH 3¢ dekr. YronbHas kucinora u e€ coiu, uX (U3NYECKHEe M XHMUYECKHE
CBOWCTBa, IOJIyueHHMEe M TMpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAaT-MOHBI.
Vcnonp3oBanne kKapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIINICHHOCTH U CEITLCKOM XO3SHCTBE

2.6

HepBOHa‘laJ'IBHBIe MOHATHS 00 OpTraHNYCCKUX BCIICCTBAX KaK O COCAWHCHUAX YIJICpOJda
(MeTaH, OTaH, 3TUJICH, AllCTHIICH, 3TAaHOJI, TJIMLICPHUH, YKCYCHAasd KI/ICJ'IOTa). Hx cocTtaB u
XUMHYECKOC CTPOCHHUC. [ToHsTHe O OMOJIOTMYECKH Ba)KHBIX BCIICCTBAX: XHpPaAX, 6em<ax,
YriI€BoJax — U UX POJKU B KHU3HHU YCJIIOBCKA. MaTepHanLHoe CAWHCTBO OpPTraHUYCCKUX H
HCOPTraHNYCCKUX COCI[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢usnyeckue W XHMHUYECKHE CBOICTBa, IIOJNlyYeHHE M TNPUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencraBieHus o0 oxcuae kpemHusa(IV)
1 KpeMHHeBoW Kuciore. CHUIIMKaThl, UX HCIOJb30BaHHE B OBITY, MEIUIMHE, MPOMBIII-
JIEHHOCTU. BaxkHelime CTpoHWTeNbHbIE MaTepuanbl: KepaMuKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpoGiembl 0e30MacHOr0 HMCHOJIb30BAHUS CTPOUTENBHBIX MaTepHalioOB B
MOBCEIHEBHOMN KU3HU

2.8

XHUMHUYECKUM OKCIICPUMCHT: H3YUCHUC 06pa3u03 HCOPTaHUYCCKUX BCIICCTB, CBOICTB
COJISTHOM KHCJIOTBI; IIPOBCACHNUC KAYCCTBCHHBIX peaKLII/Iﬁ Ha XJIOpHUA-UOHBI U Ha6.HIO,[[eHI/IG
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MIPU3HAKOB WX TMPOTEKAaHUs; OIBITHI, OTpaKarouue (pu3nyecKkue U XUMHUYECKHUE CBOWCTBA
TaJJOTEHOB M WX COEJUHEHUH (BO3MOXKHO  MCIIOJIb30BaHHE  BUIEOMATEPUAIIOB);
O3HAKOMJIEHUE C 00pa3liaMu XJOPHI0B (TaJIONeHUI0B); 03HAKOMIIEHHE ¢ 00pa3LamMu cepbl U
e€¢ coeMHEHUIMHU (BO3MOXHO HCIIOJIb30BaHHE BHUIECOMATEpUAIOB); HAOIIOJEHUE Tpolecca
oOyrIIMBaHUs caxapa TOJA JCHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTBI, M3y4YEeHUE
XUMHUYECKUX CBOWCTB pa30aBICHHOM CEpHOI KUCIOTHI, IPOBEJACHNE KAUECTBEHHON PeaKkIuu
Ha cyiab(}ar-uoH M HabII0JeHUEe NIPU3HaKa e€ MPOTEeKaHUs; 0O3HAKOMIIEHHE C (pU3MUECKUMU
cBOlicTBaMH a30Ta, Gocdopa U UX COCTUHEHUH (BO3MOXKHO MCHOJIb30BAaHUE BHJICOMATEPHU-
aioB), oOpasuamMu  a30THBIX M (ocOpHBIX yHAOOpeHMit; MoaydyeHHue, CcoOHupaHue,
pacrno3HaBaHUE U U3yYCHUE CBOWCTB aMMHUAKa; IPOBEACHNE KAUECTBEHHBIX PEAKIMM HAa HOH
aMMOHMS M (ocdarT-MOH U H3yuyeHHE INPU3HAKOB HUX IPOTEKaHUs, B3auMoJeiicTBHE
KOHLEHTPUPOBAHHOM  a30THOW  KHCIOTBI € MeAblo  (BO3MOXKHO  HCIOJb30BaHUE
BUIEOMATEPHAIOB); HM3Y4YEHHE MOJENEH KPHCTAUINYECKUX pPEmETOK anMmasa, rpadura,
¢bymiepeHa; O3HAKOMIIEHHME C  IPOLECCOM  aacopOLuM  pacTBOPEHHBIX  BELIECTB
aKTUBUPOBAHHbIM YIJIEM M YCTPOWCTBOM IPOTHBOras3a; IIOJIy4yeHUEe, CcoOMupaHHue,
pacro3HaBaHME€ M M3yYEHUE CBOICTB YIJIEKUCIIOIO ra3a; IpPOBEIECHUE KauyeCTBEHHBIX
peakuuii Ha KapOOHAT- M CHJIMKAT-MOHBl M H3Y4YEHHE NPU3HAKOB HUX IPOTEKAHUS;
03HaKOMJICHUE c IIPOLYKIUEN CHWJIMKaTHOMN IIPOMBILIJIEHHOCTH; peleHue
HKCIIEPUMEHTAJIBHBIX 3a1a4 10 TeMe «BaykHelme HeMeTallyIbl ¥ X COCIUHEHUS»

Mertanisl 1 uX COCIUHCHUA

3.1

OO01mas XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MOJIOKCHHS
B Illepuonnueckoit cucreme xumuueckux a3nemeHTtoB J[.M. MeHnneneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaioB. Meramindeckas CBSI3b U METAJUIMUECKas KPUCTALIIMYECKast
pemeéTKa. DNEeKTPOXUMUYECKUH Psii HANPSHKEHU METaJIJIOB

3.2

dusnueckue U XMMHUYECKHE CBOWCTBA MeTayuioB. OOIMe crnocoObl MOTY4YEeHUS! METallJIOB.
[ToHsiTHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT Koppo3uu. CriiaBbl
(cTanb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH

3.3

[{enounble MeTambl: oyoxkeHue B [lepuoanueckoil cucreme XxuMuueckux 3iuemeHTos J1.1.
MeHpeneeBa; CTpOGHHE WX aTOMOB; HaXOXJeHHE B mpupoje. OPuznueckne U XUMHUYECKUE
cBoiicTBa (Ha mpuMmepe Harpusi U Kanus). OKCUIBI W THAPOKCUIBI HATPUS U Kallus.
[IpuMeHeHne MEen0YHbIX METAJUIOB U UX COETMHEHMI

3.4

[IlenouHo3eMenbHBIE METAIIIBI MATHUN U KAJIBIMHI: TIOJI0KeHUE B [lepuoanyeckoi cucreme
xuMHu4ueckux annemeHToB .M. Menzaeneesa; cTpoeHHe UX aTOMOB; HaX0XJECHUE B MPUPOJE.
dusznueckue M XHMHUYECKHE CBOMCTBA MarHus M Kajblidsd. BaxHelnne coeauHEHUS
Kanblus (OKCHUJI, TUAPOKCU, conn). JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHeHUs

3.5

AmomuHuil:  nojoxkeHne B Ilepuommueckoil  cHCTEeME€  XMMHUYECKHMX  DJIEMEHTOB
J.. MenneneeBa; CTpoeHUE aToOMa; HAXOXKJEHUE B npupojie. PU3ndeckue U XUMHUYECKUE
CBOMCTBa amfOMUHUS. AMGOTEpHBIE CBOMCTBA OKCHJIA U TUAPOKCUIA AITFOMUHUS

3.6

Kenezo: mnonoxenne B Ilepumonnueckoit cucreme xumuyeckux diaeMeHToB J[.M. MeH-
JIeJIeeBa; CTPOEHUE aTOMa; HaXOXJeHue B npupojae. Ou3ndeckue 1 XMMUYECKUE CBOMCTBA
xene3za. Okcunpl, ruapokcuasl U conu skene3a(ll) u xenesza(Ill), mx cocra, cBoiicTBa U
MOJTy4YECHUE




Kon

3.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

XUMHUYECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE C O0OpasllaMd METauIOB W CIUIABOB, HX
(GU3NYECKUMH CBOWCTBAMH; HW3YYEHHUE pE3yJbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
WCIOJIb30BAHUE BHICOMATEPHAIIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHUAA KaJbIIUs
Y HATpUs ¢ BOAOW (BO3MOXKHO MCIOJIb30BAaHUE BUACOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB
KECTKOM BOJBI; Tpollecca TOpPEHHs jKele3a B KHUCIOpOAE (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPHAJIOB); TPU3HAKOB IMPOTEKAHUS KAUYECTBEHHBIX pPEaKIMii HAa HOHBI (MarHus,
KaJIbIMs, amoMuHus, 1uHKa, xene3a(ll) u xenesa(Ill), meau(Il); HabmoaeHNEe U onUcaHue
MPOLIECCOB OKpAIIMBaHWS IUIAMCHH WOHAMH HATpUs, KU W Kaiblus (BO3MOXKHO
WCIOJIb30BaHNE BUJCOMATEPHUAJIOB); HCCIEIOBaHHE aMQPOTEPHBIX CBOMCTB THUIPOKCHIA
ATIOMUHUST M TUIAPOKCHJIA IIMHKA; PENICHWE OSKCIEPUMEHTAIBHBIX 3ala4 10 TeMe
«BaxHeiine MeTaJuIbl U UX COCTUHCHUSD)

XHMHMS M OKpYXKarolas cpeaa

4.1

HoBble Marepuansl M TexHonoruu. BelmiectBa ¥ Marepualbl B IIOBCEAHEBHOM KU3HU
yesnoBeka. XUMHUSA M 370pOBbe. be30macHoe HCIIONIb30BaHUE BELIECTB M XHMHMYECKHUX
peaknmii B 6bITy. [lepBast MOMOIIb PY XUMUYECKUX 0)KOTAX U OTPABIICHUIX

4.2

OCHOBBI 3KOJOTHYECKOH TI'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIoUell Cpelsl
[IAK. Ponp XuMuUM B pelIEHUH JKOJIOTHYECKUX TmpodseM. IlpupoaHbie HCTOYHHMKHU
YII€BOAOPOAOB (YroJib, MPUPOAHBINA Ta3, HE(PTBH), MPOAYKTH MX MEepepabOTKH, UX POJIb B
OBITY ¥ TPOMBIIIICHHOCTH

4.3

XUMHUECKUI HKCHEPUMEHT: U3ydeHue oOpas3loB MaTepuanoB (CTEKJIO, CIIJIaBbl METAJLIOB,
10JINMEPHBIE MaTEpUaJIbl)

C.A.

MarepuanbHO — TEXHUYECKOE 00eclieueHue

1. Xumus. 9xin.: 6azoBeiii ypoBeHs:/I'abpuensa, O.C. N.I'. OctpoymoB,
CrnankoB -5-e u3j., nepepad.-Mocksa.:[Ipocsemenne,2025.-223,¢.: 1.

2.  Ilporpamma .O.C. T'abpmensna, , A.K. AxneOunuHa, ba3oBbIii

ypoBeHb. 7-9 kmacc: - M.: JIpoda, 2020.

3. [Nabpuensu O.C., BockoboinukoBa H.I1. Xumus B Tectax, 3agaydax,

ynpaxkHenusix. 8 - 9 xi1. — M.: JIpoda, 2020.

4, [Ma6puensn O.C., Bockoboinukosa H.I1., fmrykoBa A.B. HacronbpHas

KHUTa yuutens. Xumus. 9 knacc.: Meroaudeckoe nocooue. — M.: Jlpoda, 2019 1.

d. [Tpucaruna N.I'., Komuccaposa JI.B., KoHTpOJIbHBIE M IPOBEPOUHBIE

pabotel mo xumuu: 9 kinacc.: K yueonuky O.C.I'abpuensna «Xumus. 9 kimace». —

M.: U3natenscTBO «OK3aMeny, 2018.

6. ['opbyniioBa C.B., TeCThI MO OCHOBHBIM pa3jeiiaM IIKOJBHOTO Kypca

xumun: 8-9 xnaccel. — M.: «BAKO», 2019.




7. HenncoBa B.I'., Xumusa.8 kiacc: moypodHble IUIaHBI MO Y4EOHUKY

O.C.I'abpuensina.- Bonrorpaa: Yuutens, 2020.

JlabopaTopHbIe U MPAKTHIECKUE PaOOTHI:

1. https://urok.1sept.ru/articles/612716?ysclid=mOrufucv81771657942

2. https://ya.ru/video/preview/12976786303063516189?from=tabbar&pa
rent-reqid=1725687815937779-11854891592242274996-balancer-I7leveler-kubr-
yp-klg-311-
BAL&text=IIpaktnueckas+padborat+M3yuenne+cBoiicTB+COIIHONTKHUCIOTEI

3. https://ya.ru/video/preview/138744758898819049097from=tabbar&re
qid=1725695609040245-8539975234931386443-balancer-I7leveler-kubr-yp-kig-

294-BAL&text=n3yueHne+CBONCTB+CEPHONKUCIOTHIHIPAKTUYECKas+

4. https://video-preview.s3.yandex.net/60r6RAIAAAA.Mp4

[udpossie pecypchi:
. https://reshalka.com/uchebniki/9-klass/chemistry/gabrielyanl

. https://www.yaklass.ru/p/himija/9-klass
. https://resh.edu.ru/subject/29/9/

1. https://vandex.ru/video/search?text=xumunsa%20radpueasta%209%2 0k

11%20padouas20naporpamma%e2 OrianmupyemMbie%20pe3yiabTaThl

2. https://yandex.ru/video/search?filmld=3300463102620028273&text=

xumna%20radpueasin%209%20k1%20padouas%20aporpamma?e2 OriaHupyeMbIe

%20pe3yIbTaThI

3. https://yandex.ru/video/search?filmld=10364888439188465432&text

=%7203a1aun%20xumMus
4. https://yandex.ru/video/search?filmld=13757206026371654942&text
=xuMHnA%209%20K0



https://urok.1sept.ru/articles/612716?ysclid=m0rufucv81771657942
https://ya.ru/video/preview/12976786303063516189?from=tabbar&parent-reqid=1725687815937779-11854891592242274996-balancer-l7leveler-kubr-yp-klg-311-BAL&text=Практическая+работа+Изучение+свойств+соляной+кислоты
https://ya.ru/video/preview/12976786303063516189?from=tabbar&parent-reqid=1725687815937779-11854891592242274996-balancer-l7leveler-kubr-yp-klg-311-BAL&text=Практическая+работа+Изучение+свойств+соляной+кислоты
https://ya.ru/video/preview/12976786303063516189?from=tabbar&parent-reqid=1725687815937779-11854891592242274996-balancer-l7leveler-kubr-yp-klg-311-BAL&text=Практическая+работа+Изучение+свойств+соляной+кислоты
https://ya.ru/video/preview/12976786303063516189?from=tabbar&parent-reqid=1725687815937779-11854891592242274996-balancer-l7leveler-kubr-yp-klg-311-BAL&text=Практическая+работа+Изучение+свойств+соляной+кислоты
https://ya.ru/video/preview/13874475889881904909?from=tabbar&reqid=1725695609040245-8539975234931386443-balancer-l7leveler-kubr-yp-klg-294-BAL&text=изучение+свойств+серной+кислоты+практическая
https://ya.ru/video/preview/13874475889881904909?from=tabbar&reqid=1725695609040245-8539975234931386443-balancer-l7leveler-kubr-yp-klg-294-BAL&text=изучение+свойств+серной+кислоты+практическая
https://ya.ru/video/preview/13874475889881904909?from=tabbar&reqid=1725695609040245-8539975234931386443-balancer-l7leveler-kubr-yp-klg-294-BAL&text=изучение+свойств+серной+кислоты+практическая
https://video-preview.s3.yandex.net/6or6RAIAAAA.mp4
https://reshalka.com/uchebniki/9-klass/chemistry/gabrielyan1
https://www.yaklass.ru/p/himija/9-klass
https://resh.edu.ru/subject/29/9/
https://yandex.ru/video/search?text=химия%20габриелян%209%20кл%20рабочая%20программа%20планируемые%20результаты
https://yandex.ru/video/search?text=химия%20габриелян%209%20кл%20рабочая%20программа%20планируемые%20результаты
https://yandex.ru/video/search?filmId=3300463102620028273&text=химия%20габриелян%209%20кл%20рабочая%20программа%20планируемые%20результаты
https://yandex.ru/video/search?filmId=3300463102620028273&text=химия%20габриелян%209%20кл%20рабочая%20программа%20планируемые%20результаты
https://yandex.ru/video/search?filmId=3300463102620028273&text=химия%20габриелян%209%20кл%20рабочая%20программа%20планируемые%20результаты
https://yandex.ru/video/search?filmId=10364888439188465432&text=%20задачи%20химия
https://yandex.ru/video/search?filmId=10364888439188465432&text=%20задачи%20химия
https://yandex.ru/video/search?filmId=13757206026371654942&text=химия%209%20ко
https://yandex.ru/video/search?filmId=13757206026371654942&text=химия%209%20ко
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