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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHus YIEOHOTO MpeaMeTa « XuMUsD)
B 00pa3zoBaTeNbHBIX opranmu3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuUM MaéT MPEACTABICHHUE O TIIEJIAX, OOIIEH CTpaTeTuu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTENBHOE MIPEAMETHOE COJIep KaHueE,
IpeaycCMaTpUBaET pACIpEACICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE I1O0
pazienaM M TeMaM MPOTrpaMMbl MO XHMHUH, OIMPEACNSeT KOJIUYECTBEHHBIE MU
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuMXCsi, OMNPEAENIeT BO3MOXXHOCTH TMpeaMeTra s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHU K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I€JIeH M3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENIHOM JEATEIbHOCTH OOYyYalolerocs IO OCBOCHHIO
y4e0HOT0 co/iepKaHusl.

3HaHWE XUMHUHU CJIY>KUT OCHOBOW it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 HSBOJIIOIMU BEIIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUA U
dbopMupOBaHUSI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTATILHBIX M HCCICIOBATEILCKUX YMEHUM, HEOOXOJMMBIX Kak B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJIepKaHMsl ~ y4eOHOTO  MpeAMETa, KOTOPBIA  SIBISIETCS  IEarorMuecKu
aJlalTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHN XUMHUH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUN
OPraHu4YeCKON XUMHUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMHUU CPOPMHUPOBaHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. ColaepkaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECCTBE U CUCTEMBI MTOHITUNA O XUMHYECKOU
peakuuu. OO0e 5TU CHUCTEMBbl CTPYKTYpPHO OPraHU30BaHbl 1O TMPUHIIUAITY
IIOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

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

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpencTaBlieHUd 00 DIEKTPOJUTHYECKON JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIMA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEIICCTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJICTABJICHNUS] O XMMHAYECKOW COCTABIIAIOLICH HAYyYHOU KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOJUT C NPHUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX TpeaMeToB: «OKpyKawomid Mup,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KI1acc.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAaHUN — BaXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUCCKUX MOJIOKEHUM,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B



OpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HAHWS I[P HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPABWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
ITOBCETHEBHOM KU3HH.

[Ipn M3ydeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsS Ba)KHOE
3HauYEHUE MPUOOPENH TaKHE 111, KaK:

— (¢GOpMHpOBaHHE WHTEIICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHMsI Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESTENbHOCTH, HAyYHBIM
METOJiaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciloBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00yUYaIOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBICHUS
OKPYXAaIOLEro MHpAa, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYEHHBIE NPU H3YYECHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHOM >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— ¢opMmHupoBaHHE y OOy4YalOIIMXCA T'YMAaHUCTHYECKUX OTHOILECHHUM,
NOHMMAaHUSA LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJIecOo00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOydeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUU B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BELIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HaHHS B XUMHUHU. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3aeIieHust CMECEH.

ATOMBI M MOJIEKYNbl. XUMHUYECKUE 3JeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckass ¢opMmyna. BaleHTHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToOMHas Macca.
OTHOCUTENbHA MOJICKYJISIpHAs Macca. MaccoBasi 0t XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomuuectBo BemectBa. Moabs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
MacCchl M 4YHCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakus U e€ MPU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peaKUUi (COeTUHEHMS], Pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYOM, MpaBmWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaTopHbBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOJIOECHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATNBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUM, HaOII0IeHE U
OMKMCAaHKWE TMPU3HAKOB MPOTEKAHMSI XUMHUYECKHX peakKiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (II) npu HarpeBanuu, B3auMoJeUCTBUE kele3a ¢ pacTBopoM conu meau (1),
W3yYeHHE CMOCOOOB pa3JesieHHss CMECeil: C MOMOINBI0 MarHuTa, (QUIbTPOBAaHHE,
BBIMIApMBaHUE, JUCTUILIAIMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH TMOBAPCHHOMN
CONMM, HaOMIOCGHHE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/aHHE MOJEJIeH MOJeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKHX BellecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakmmm TopeHusi). Oxcunapl. [Ipumenenme xucimopoma. CrocoObI



MOJIy4eHHUs] Kuciopoda B JjabopaTopuu U TIpombiiuieHHOCTH. Kpyrosopor
KHciopoaa B mpupozae. O30H — aioTporHas MoAudUKaIsa KUCIopoaa.

TemnoBoit 3hdeKT XUMHUUYECKOW peaklydu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUE
BO3lyXa, YCWJICHHE MapHUKOBOTO d(deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosny4yeHus. Kucmorel u comnu.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHCHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurens. PacTBOpEIL
HacpilieHHbIE M HEHACHILIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10711 BelIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuUpoie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOICTBA OKCUJIOB. [loryueHune okcuaos.

OcHoBanus. Krmaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucior. HoMenknatypa kuciaor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHOocTM MmetamnoB H. H. bekerosa.
ITonmydyeHue KUCIIOT.

Conu. Homenknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWMCTBA COJICH.
[Tomydyenue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuyeckuui IKCnepumenm:

Ka4ECTBEHHOE OIPEECIICHUE COAECPKAHUsI KACIOPOAa B BO3AYyX€, MOJIyUEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHust (Mokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHIOB U
OMHMCaHWE WX CBOMCTB, IOJy4YeHHE, COOMpaHHUE, paCllO3HABaHHE W H3YyUYCHHUE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMojelcTBUe Bojopoaa ¢ okcujgoMm menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEI0BaHHE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
Pa3IMYHON  PaCTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJIEIOBAaHUE O0pa3l0B HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUWi HEUTPpAIN3alUH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMW, BBITECHEHHE OJHOI0 METajlla JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCHEPUMEHTAJIBHBIX 33/lad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBAA3b.
OKMCINTETILHO-BOCCTAHOBUTEIbHbIC PEAKLIMU

[lepBble TOMBITKH KIACCU(PUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJIHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

[lepronnyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
IIepuonnueckoit cucrembl xumuueckux nemeHToB J{. . Menneneesa. [lepuoasr
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB INEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
NEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH WM3MEHEHUS paJuyca aTOMOB XHWMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPAaMHU KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIU
(ropenue, peakiiy pas3ioKeHUs], COSTUHEHN).

Mexcnpeomemmuoie ceasu



Peanuzanmss MeXIpeaMETHBIX CBSI3€M IIPM HM3yYEHWHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TAK W NOHITUH, SBISIOIUXCS CUCTEMHBIMU IS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KiIaccU(UKaIMs, M[EePUOJUYHOCTb, HaONIIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBIICHHE.

®usuka: Marepus, aroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NUeCKHe BEIHYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbI, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XuMHYecKasi peakiuus

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kaiuus, KalbLUusi M HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM »JJIeMEHTOB B llepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBS3U. THIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanmsa XuMUYecKUX peakiyii Mo pa3InyHbIM NpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEH OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YPaBHEHHS.

[lonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX M T'eTepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PpEaKUUU M TOJOKEHUE XHUMHYECKOIO
PaBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBnenue YpPaBHEHUMN



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAAMU
XUMUYECKOH CBs3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMeHa. Y CI0BUS NMPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpalICHHbIE HWOHHBIE YypaBHEHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMII W coJliel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBI. [IoHATHE O THIPOIU3E CONEM.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, HMCCIECIOBAHUE JIIEKTPOIPOBOJIHOCTH
pacTBOPOB BEILECTB, IPOLECCAa AUCCOLMALMM KHCIOT, IIEIOYEeHd U  COoJIed
(BO3BMOYKHO  MCIIOJIb30BAaHME  BHJEO MAaTepUaloB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  MPOTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuui
(ropeHue, peakuuu pas3yioKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUMi HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemertanibl 4 MX coeinHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUECKHue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelmue XJIOpHIbI U HX
HaXO0XKJEHUE B IPUPOJE.

OO6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuUeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHUCIOT W chneuuduyeckue). XHUMHUYECKHE pPEaKiuu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEpHOI KMCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TNPHUPOJIC. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIC CTENIEHU OKUCIEHMs. A30T, pacnpoCTpaHEHHE B MPHUPOJIE,
dbusnueckue U XuMrIeckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TMOJIydeHHE, (PU3UIECKUE W XUMHUYCCKUE
CBOiiCTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuiecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpeibl COSTUHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHUE BO3Ayxa, MOYBBI W BoAoEéMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, u3MIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
Moau(dUKALIUKM, pacIpoOCTpaHEHHWEe B NpUpoae, (U3NYECKHE U XUMUYECKHUE
cBoiicTBa. AncopOrius. KpyrosopotT yriepoaa B npupoje. OKCuabl yriepojaa, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYyYEHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOTO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
s dekt. YronpHas KucaoTa U €€ coyu, uX PU3NUeCKue U XMMUYECKHE CBOMCTBA,
noJiydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUS 00 OPTraHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TMPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
poJIM B OKM3HM 4YeloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupoje. OOmiue mnpejcTaBieHus 00
okcusie kpemaust (IV) u kpemuueBoi kucinore. CUIMKAThl, X WCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

M3y4eHHE 00pa30B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBIThI, OTpaKalolue (QU3NYECKHUEe M XHWMHUYECKHE CBOMCTBa
raJIorTeHOB M UX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpaslamu  cepel ®u €€  COeAUHEHUSMHU  (BO3MOXKHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHIICHTPUPOBAHHON CEPHOM  KHUCJIOTBI, M3YYCHUE XHUMHYECKUX CBOICTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJCHUE KAaUeCTBEHHON PeakiuK Ha Cyabdar-
MOH W HaOJIOJICHWE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COECIUHEHHH (BO3MOYKHO HCIOJIb30BaHHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YAOOpPEHUM, MOTyUCHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEVCTBAE KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YCHUE MOJIeJIeN
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aACOPOIMU  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclo3HABAHUE U M3YyUYEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX peaklUii Ha kapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaiibl 1 UX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepuogmueckor cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTtaymindeckasi CBsi3b U
METAJIMYECKasi  KpUCTA/UIMYeCKas  pelI€TKa.  DJIEKTPOXUMUYECKUU  pAll
HaIpspKeHUN MeTaiioB. u3znueckue U XUMUUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3uM METAJJIOB, OCHOBHBIE
CrocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[Ilenounbie MeTauibl: Tonokenue B [leprognueckoil cucTeMe XMMUYECKUX
anemenToB . 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HATpusi M Kanus. [IpruMeHeHHne IIeNOYHBIX METAUIOB U HX
COeJIMHEHUMH.

[[lenoyHO3eMENbHBIE METAUIBI MarHMii W KaJblMW: TIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaxoXJeHue B npupoze. Gusndeckne 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuusa. Baxseiliive coeluHEHHS Kaiablus (OKCHUI, TUIPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TosioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxOKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHE CBOICTBa amtoMUHUsA. AMGOTEpHBIE CBOMCTBA OKCHAA W THAPOKCHAA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcH b, rTuapoKcHuabl U coau xenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o00pa3llaMM METalIOB M CIJIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBaMH, H3YyYEHHE PpE3YyJbTaTOB KOPPO3UM  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbIUS W HaTpusl C BOJOM (BO3MOYKHO MHCIOJB30BAHME BHJIEOMATEPUAIIOB),
VICCJIEIOBAHUE CBOWMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIE3a B KHCIOPOIE
(BO3MOXXKHO ~ HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIM Ha MOHBI: MAarHusi, KaJbLMs, aJlOMHUHHUS, LIUHKA, Keye3a
(IT) u xeneza (III), meau (1), HaOrOAEHME M OMUCAHUE MPOLECCOB OKPALIMBAHMS
IJJAMEHH MOHAaMU HATpWsi, Kalusd U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB I'MIPOKCHIA aTOMUHUS
Y TUPOKCUJIA LIMHKA, pEHIEHUE HKCIIEPUMEHTAIbHBIX 33/1a4 10 Teme «BakHeiiiue
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMomib mpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arps3HeHHE OKpYyXkarolleld cpeabl (mpeaeiabHas AOMyCTUMas
KOHIIEHTpaius BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBS3€M MpU W3YYEHHM XMMHHM B 9 Kiacce
OCYUIIECTBJISIETCSL 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBJISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4dHBIH (DakT, rUmoTe3a, 3aKoH,
TEOpUsl, aHallu3, CHUHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MTAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aToM, D3JJIEKTPOH, MHPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAaKTUBHOCTh, MOJIEKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CruiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanuwe, Omocdepa, 3KOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpalbl, TOPHBIE TMOPOJHI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUsl JOCTUTAlOTCS B XOJie OOy4YeHHMS XMMUU B €AUHCTBE Y4YEOHOW U
BOCIIUTATEIBHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBEe MpaBUJaMd W HOPMaMHU TMIOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMAIIA3AIMN O0yUarOIINXCS.

JIn4HOCTHBIE ~ pE3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOT0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 O00IEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUei o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM NEATETbHOCTH TMpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HATOM y4eOHOU NesITEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHHWE M TIOCTYNKH CBOUX TOBAPHUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBJISIOIIUE
OCHOBY 11 TTIOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOIHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAITMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEIbHOM pa0OThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEI0BATENIbCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOy4YEHUS B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUN W
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTA COOJNIONIEHUs TpaBUi OE30MaCHOCTH TMPU  OOpaIlleHUU C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) Tpya10BOro BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3Yy4YCHUI0 Tpodeccril U Tpyaa pa3uyHOTO poja,
YBAXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npo(eccuoHaaIbHON EeSITENHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHAIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MNPUPOJIE KaK HCTOYHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPH padOTe C BEIIECTBAMH, a TAKKE B CUTYAIHSIX,
YTPOXKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH IMPUPOJTHOU CPEIOH, ISl IIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICIHSAIOT 3HAYUMBIE JUIsS
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOphIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOMN



HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI MCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XUMHUYECKHX MMOHATUNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSITHSIMHU), HUCIIOIH30BaTh
TIOHATHS 711 OOBSICHEHUS OTJICIBHBIX (PAaKTOB W SBJICHHUM, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHAaBIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIE, NCTYKTUBHBIC, IO aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILlECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC MPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTAa), XuMudeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — TMPHU PEIICHUN YIeOHO-TTIO3HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN W3Yy4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUAX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI I (POPMUPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3AMU W MPOBEJACHUIO
YUYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENFHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TIO0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABISATH OTUET
O MpoJieNITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(HaygHO-TIOMYJIIpHAs JIMTEpaTypa XUMHUYECKOTO COJIEpXKaHUS, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH IPOTHUBOPCUYHBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHUIO;



yMEHUE TPUMEHSTh Pa3ju4yHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uHOpPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, IPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANBHYIO (DOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JharpaMmmamu,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSMU;

YMEHHE HCIOJIb30BaTh M AaHAM3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIeATEIbHOCTH HH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa HA COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBbIE YHHBePcAIbHbIE YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CylmlecTBYy  OOCyXJaeMol  TeMbl, (OpPMYyJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4y;

YMEHMSI ~ IPEICTaBIATh  IMOJYYEHHbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTENIBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IMPE3CHTALHUIO
pe3yJIbTAaTOB BBIMOIHEHUS XUMUYECKOTO JIKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HWCCIIEJIOBATENBCKOM  JEATENBHOCTH  TPH  PEIICHUHU
BO3HUKAIOIIKUX TPOOJIEeM Ha OCHOBE yu€Ta OOIIMX HWHTEPECOB W COTJIACOBAHUSA
no3unuii (00CcyXaeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUH, OIpeleJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITNIOJIHEHHOM pabOThl U JpyTHE).

PeryjisiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe AeiicTBHUS:

YMEHHE CaMOCTOSITEIbHO OMPEICNATh IENH JeSTEIbHOCTH, IJIaHHPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOJIUMOCTU KOPPEKTUPOBATH CBOIO
NeATeTLHOCTh, BBIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI penieHusT yueOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WU KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEHUCTBUW INPU BBINIOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSX,
OLICHWBAaTh COOTBETCTBUE IMOJIYUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh ¥ AaHAJTM3UPOBATh KOHTEKCTHI, IPE/IjIaraéMble B YCIIOBUU 3aJJaHUI.

MPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB II0 OCBOCHHUIO 005S3aTE€IHHOTO
COJEp)KaHusl, YCTAaHOBJIEHHOTO MHaHHOW QeaepanbHON pabouell mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JEWCTBUM, BHUABl JEATEIBHOCTH IO IIOJY4YEHUIO HOBOTO 3HAHHWs, €ro
UHTEpHIpEeTaluy, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX H
HOBBIX CUTYAaIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHUM: aTOM, MOJEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO DJIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOT4, OCHOBAHHUE, COJb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCU(pUKAIUs pPEaKIui: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIUu 3aMElICHUs, pPeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU 3P(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAs! KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH H
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJCHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENsATh BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeBaThb cmbicia Ilepuognueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aK0OHa ABOTajIpo;

e OIKCHIBATh W XapakTepu3oBaTh TabiuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iuyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymnma)», Mansie u
OOJIbIIIE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnune «llepuoauueckass cucteMa XumMudeckux »dyemeHToB [[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeeieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOpPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuud (10 YUCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO0 »3JIEMEHTa 1o (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEaAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTEMAaTU3alUI0, KIACCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Y4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIEN0BAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakXKe IMpaBWjaM OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJA), TPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM J0JIEH PACTBOPEHHOTO BEILIECTBA,
IJIAaHUPOBAaTh M MPOBOJAUTH  XUMHYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:

PacKpbIBaThb CMBICII OCHOBHBIX XUMHMYECKUX MOHATUM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULATEILHOCTD, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKiusi, XUMUYECKasi CBS3b, TEIJIOBOU A (DeKT
peakuud, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  DIEKTPOJIMTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALIMS, PEAKLUU HOHHOIO
oOMeHa, KaTanu3aTrop, XWMHUYECKOE€ paBHOBecue, OOpaTuMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAJUIMYECKass pEIETKa, KOpPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHA U
MPUMEHSITH 3TU OHSTHS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, WOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsi/i MOHA [0 XUMUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEMIETKN KOHKPETHOTO BEIECTBA;

packpeiBath cmbica Ilepumoamueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XMUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noxarpymnmna (A-rpynma)y U «mnobodHas
noarpynna (b-rpynma)», manbsie W OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPHUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHHMSI  aTOMOB  XMMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsija  sjapa, oOIee 4YUCIO DJIEKTPOHOB H
pacrpezieieHue HMX IO D3JEKTPOHHBIM CJOAM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenaesax MajlbIX NMEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMEpaMi MOJICKYJISIPDHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHUS JJEKTPOJUTUYECKON JUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/Y BEIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHIA
MIOCPECTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX peaKkiui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIEHUN B pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJNII0 XHUMHYECKOrO JJIeMEeHTa 1o (opmyie
COEIMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

cOONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXke INpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIIUSAMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHA-, OpOMUI-,
MoaMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OTIEpAIlH MBICIUTEIBHON JIEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYeCKHE OHATHS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/A3R9IT4T6X
MPAKTUYECKOU JIeATETbHOCTH
YeJIoBeKa
BemectBa u xumMmnuueckue
1.2 H 15 1 https://m.edsoo.ru/JOM9VEVED
peakuuun
Hroro no pazgeny 20
Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
Bo3znyx. Kucnopon. [Toustue
2.1 A% oA 6 https://m.edsoo.ru/QSASKSW8Y
00 okcHuaax
Bonopon. Ilonarue o
2.2 8 1 https://m.edsoo.ru/C4HSK6T8E
KHUCJIOTaX U COJISIX
Boga. PactBopsl. [lonsitue 06
2.3 A P 5 1 1 https://m.edsoo.ru/F1X701B0Q
OCHOBaHMSIX
OCHOBHBIE KJIACChI
24 . 11 1 1 https://m.edsoo.ru/L3F4R7GOT
HEOPTraHUYECKUX COCTMHECHHI
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE PC€aKIuu



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

3.1 XHUMHYECKUX dj1eMeHToB /I, U. 7 https://m.edso0o.ru/CIT1K8§POM
MenaeneeBa. CtpoeHue
aToma
XumMuyeckas CBS3b.
3.2 OKHCIUTEIBHO- 8 https://m.eds00.ru/WSCOT2E7K
BOCCTaHOBUTEJIbHBIE PEAKIINH
Hroro no pazgeny 15
PesepBHOE Bpemst 3 https://m.edsoo.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Kourpoasubie Ilpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEeHue U yriay6ienue 3HaHUN
1.1 P d 5 1 https://m.edso0.ru/GOMSWIJ3T
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 . P 4 https://m.edso00.ru/R379Q6G4G
peakuuit
DNEeKTpOoNUTHYECKAs JUCCOLUALIMS.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/D5R5V404A
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO01mas xapakTepuCcTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo.ru/FOWINIF5V
aneMeHToB VIIA-rpynmsl. ["anorenst
OO6m1ast xapakTepruCTUKa XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/STL7TMILTS
COETUHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
WX COCIMHECHUS
OO01mas XxapakTepuCcCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 https://m.edsoo0.ru/Q2W5SH2KSY
KPEMHHU 1 UX COCTMHCHHS
Uroro no pazgeny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pa3zgen 3. MeTaJIbl M UX COCIUHEHU S

3.1 OO01me CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 Baxwnerime MeTamibl 1 X COSIUHEHUS 16 https://m.edsoo.ru/I8G6J7RIU
Uroro no pazgeny 20
Pa3nes 4. Xumus u okpy:kapmasi cpeaa
4.1 BemiecTBa u maTepuaibl B KU3HU YEJIOBEKA 3 https://m.edsoo.ru/Z3S8T1Q8K
Hroro no pazgeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE PeCypPChl
padoThI padoThI
IIpeamer xumuu. Ponb xumuu B
1 el 1 https://m.edsoo.ru/J4C2VEMIV
JKW3HU yenoBeka. Tena u BemecTsa
[lonsATHE 0 METO1aX O3HAHUSA B
2 1 https://m.edsoo.ru/P108AS5SC6T
XUMUHU
[IpakTuueckast padorta Ne 1
«[IpaBwmiia paboThI B 1abopaTopuu
3 P . P patop 1 https://m.edsoo0.ru/O5G3EOD8Y
U IpUEMBI O0paIIICHUS C
1abopaToOpHBIM 000PYIOBAHUEM
HucTele BelecTBa U CMECH.
4 " . 1 https://m.edsoo.ru/X1A2E3M8R
CriocoOsI pa3eneHus cMecei
[IpakTuueckas padora Ne 2
5 «Pa3nenenue cmeceli (Ha mpumepe 1 https://m.edso0.ru/R6W6Z8FIX
OYMCTKHU TTOBAPCHHOU COJIH )»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/J7R1IO8HIL
XUMHYECKHUE DJIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
3JIEMEHTOB
[IpocTeie u clnoKHBIE BENIECTBA 1 https://m.edsoo.ru/H2ZW7WS8P3 A
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/EOD1LSNIN
3aK0oH MTOCTOSTHCTBA COCTaBa
10 BEIECTB. XUMHUYECKas (hopmyIa. 1 https://m.edsoo.ru/I3Y2G1R4C

BanenTHOCTh aTOMOB XUMHYECKUX



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

9JICMCHTOB

11

12

OtHocuTEnbHAS aTOMHAs Macca.
OTtHocuTeNnbHAS. MOJIEKYJISIPHAS
Mmacca

MaccoBas J0JI1 XUMHYCCKOT'O
9JICMCHTA B COCIMHCHHUHU

https://m.edsoo.ru/FON3S0A9]

https://m.edsoo.ru/J6A9W4P1J

13

KommuectBo BemecTBa. Moub.
MousipHast macca

https://m.edsoo.ru/C2J5K415X

14

15

duznyeckre 1 XUMHUUECKHE
SIBICHUS. XUMHYeCcKast pCaKknuid

HpI/ISHaKI/I " YCJIOBUA NTPOTCKAHUSA
XUMHNYCCKHUX peaKI_[I/Iﬁ

https://m.edsoo.ru/S2R3H7N6C

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXpaHEHHUS MaCChl
BEIIECTB. XMMUYECKUE YPABHEHUS

https://m.edsoo.ru/P7V8AS5Z3D

17

18

19

Breraucnenns KkoandecTBa, MacChl
BEILIECTBA [0 YPABHEHUSIM
XUMHYECKUX PEAKIUN

Knaccugukanus XuMmuaeckux
peakuuii (coenHeHus,
pa3ioXKeHus, 3aMellleHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O0o0IeHne 1
cucTeMaTH3alus 3HaHUi

https://m.edsoo.ru/W9S8Y 77227

https://m.edsoo.ru/KOP1L4R1IW

https://m.edsoo.ru/C2T2E6W6V

20

KonTponbnas padorta Nel mo teme
«BeniecTBa 1 XUMUYECKHE
peaxIum»

https://m.edsoo.ru/D6E9Q4E9H

21

Boznyx — cmecsk ra3zos. Cocras
Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/M6A7YOW7S



https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

npocroe BeuiecTBo. O30H

22

23

24

25

dusznuecKkue U XUMUYECKHE
CBOMCTBA KHCIIOpoa (peakuuu
okucneHus, ropenue). [lonstue 06
OKcHJax

CriocoObl 1osTyyeHHs KUCI0poAa B
71a00paTOPUU U MPOMBIIUIEHHOCTH.
[IpumeHeHne kucnopoaa

TennoBoii 3 PeKT XUMUIECKOM
peaKIyu, TIOHATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH,
9K30- U SHJOTEPMUYCCKHUX
peaxmmsax

Tomnuso (HedTh, Yroib U MeTaH).
3arps3HeHue Bo3lyxa, CIoCOOBI
€ro Mpe0TBpaICHHs

https://m.edsoo.ru/O0Q4HI1UST

https://m.edsoo.ru/F8Q2D2X3H

https://m.edsoo.ru/Z6H4G9DEW

https://m.edsoo.ru/Y2Y4M4H1B

26

[IpakTnueckas padora Ne 3 o
teme «llonmydyeHnue u cobupanue
KHUCJIOPOJa, U3yUEHUE ero
CBOMCTB»

https://m.eds00.ru/J2X0TOAOD

27

Bonopon — anemeHT 1 npoctoe
BenecTBO. Haxoxaenue B nmpupoie

https://m.edsoo.ru/ISD2B5D7A

28

29

dusnyeckue 1 XUMUUECKHE
cBoiicTBa Bojiopoa. [I[pumenenne
BOJIOpOa

IlonsTHE O KMCIIOTaX U COJIIX

https://m.edso0o0.ru/Q0A7R7W60

https://m.edsoo.ru/N711U1E4])

30

Crioco0bI TTOTy4eHHsT BOAOPO/Ia B
naboparopuu

https://m.edsoo.ru/F4AW6U5Q5Q



https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q

31

[TpakTuyeckas padora Ne 4 o
teme «[lonmydenue u cooupanue
BOJIOPOJIa, M3YYCHHUE €r0 CBOMCTBY

https://m.edsoo.ru/A8D2B6027

32

33

34

35

ModnsipHblii 006EM Ta30B. 3aKOH
ABorajipo

Beruncnenust 00bma, Konn4ecTBa
BEI[ECTBA T'a3a 10 ero H3BECTHOMY
KOJIMYECTBY BEUIECTBA MK 00BEMY

Brruncienus o05EMOB ra3os MO
YPaBHEHUIO PEAKIIMN Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIECHUIH
ra3oB

dusnueckre U XUMHUECKHE
CBOICTBA BOJBI

https://m.edsoo.ru/W4Y 1W4W8C

https://m.edsoo.ru/LOW2K9QS8I

https://m.edsoo.ru/M7G2D2E3H

https://m.edsoo.ru/F3S5SH7H9U

36

37

38

39

CocraB ocaoBanwuii. [Tloustue 00
AHIAUKATOpax

Bopa xak pacTBOpUTEIb.
HacplieHHble 1 HEHACHIIIEHHBIE
pactBopsl. MaccoBas 10
BEIIIECTBA B paCTBOPE

ITpakTruyeckas pabora Ne 5 o
teMe «lIpurorosiieHne pacTBopoB
C OIPeACIIEHHON MacCOBOM J10JIEr
PAacTBOPEHHOTO BELIECTBAY»

KonrtponsHast pabora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/I9M1C5U8J

https://m.edsoo.ru/S7Z0N3W2D

https://m.edsoo.ru/LOV7U6I6H

https://m.eds00.ru/Y3C8C9CRZ

40

Okcupl: cocTaB, KjIacCu(UKaIs,
HOMEHKJIaTypa

https://m.edsoo.ru/D1A6N2B9L



https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L

41

[Tonyuyenue u xummdeckue
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIIOB

https://m.edsoo.ru/E3USHI W8V

42

43

44

OcHoBaHUS: COCTaB,
KJaccuuKanus, HOMEHKIIATypa
[Tonyyenue u XuMUYECKHE
CBOMCTBA OCHOBAaHUM

Kucnorsr: COCTaB, KJ'IaCCI/I(bI/IKaLII/ISI,
HOMCHKJIaTypa

https://m.edso0.ru/C9Z0EINSV

https://m.edsoo.ru/W5V20Q8K1E

https://m.edsoo.ru/F4P2A0C3V

45

46

47

48

HonyquHe U XUMHWYCCKHUC
CBOWCTBA KUCJIOT

Conu (cpeqHue): HOMEHKIATYpA,
CIOCOOBI TIOJTYYCHHUS, XHMHUECKHUEC
CBOMCTBA

ITpakTuueckas padora Ne 6.
Pemienue skcrnepuMeHTaIbHBIX
3aja4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYeCKUX COCTUHEHUI

I'enermueckas CBA3b MCXKIY

KJIaCCaMU HEOPraHUYECKUX
COeTUHEHUN

https://m.edsoo.ru/B5SC1L3L6M

https://m.edsoo.ru/J4B9Q5SE1X

https://m.edsoo.ru/E9X4K8F7W

https://m.edsoo.ru/HOU5SD6A0C

49

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

https://m.edso0.ru/Q6GINSL4B

50

51

KontponbHast padora Ne3 o teme
"OcHOBHBIE KJIaCChI
HEOPraHWYECKUX COEAMHEHUN"

HepBBIe IOIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I
XUMHUYECKHUX 31eMeHTOB. IloHaTHE

https://m.edsoo.ru/W6J7L5I5P

https://m.edsoo.ru/R4S7TM4MOION



https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

O IrpynIax CXOAHbIX 3JICMCHTOB

52

53

[Tepuonuueckuii 3aKOH U
IIepuonnueckas cucrema
XUMHUYECKUX dieMeHToB /1. .
MeHnpeneeBa

[lepuropl, TPyIIIbI, MOATPYIIIBI

https://m.edsoo.ru/A1B9FOV6C

https://m.edsoo.ru/W30116R2U

54

Crpoenue atomoB. Coctas
aTOMHBIX siaiep. M3oTorbl

https://m.eds00.ru/C9Q907Z23C

55

CtpoeHue 3JIeKTPOHHBIX 000J0UeK
aTOMOB 3JIEMEHTOB
[Tepuoanueckoit cucremsi /. U.
MenpeneeBa

https://m.edsoo.ru/O0F6Y5C8B

56

57

58

59

XapakTepuCTUKa XUMUYECKOIO
AJIEMEHTA 110 €ro MOJI0KEHUIO B
[Tepnonnueckoit cucreme /1. U.
Menneneena

3nauenue [lepuoauyeckoro 3akoHa
JUISL pa3BUTHS HAYKU U NIPAKTHKHU.
. . MenneneeB — y4E€HBIN,
nmegaror u Fpa)KI[aHI/IH

PesepBHelit ypok. O600111eHNE 1
cucTeMaTHu3anus 3HaHUi /
Bcepoccuiickas nmpoBepodHas
paborta

KonrtponsHast pabora Ne4 o reme
«CtpoeHue aroma. XuMudeckas
cBs3b» / Beepocceuiickas
poBepoyHas paboTa

https://m.edsoo.ru/A9C319Z5W

https://m.edsoo.ru/K3S31400V

https://m.edsoo.ru/BOVII4W6A

https://m.edsoo.ru/L2L4K0050Q



https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

DNEeKTPOOTPULIATEIIBHOCTh ATOMOB

60 1 https://m.eds0o0.ru/S6R802X9B
XUMHUYECKHAX DJIEMEHTOB

61 HNonnag xummyeckas cBsI3b 1 https://m.edsoo.ru/R201T6L4S
KoBanenTHas monsapuas

62 p 1 https://m.edsoo.ru/GON4H4J6F
XUMHUYECKAS CBSI3b
KoBanenTHast HermonsapHas

63 p 1 https://m.edsoo.ru/R5Q417S5K
XUMHUUYECKAS CBA3b

64 CreneHb OKUCICHUSA 1 https://m.eds00.ru/SSU900D4B
OKUCIUTEIHLHO-

65 1 https://m.edsoo.ru/KOW2Q5Y1C
BOCCTAHOBUTEJIBLHBIE PEAKITUN

66 OKUCINTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo0.ru/M3D0P4C9Y
PesepBHrlit ypok. O60011eH1E 1
CUCTEMATHU3AalN 3HAHUH I10 TEME

67 1 https://m.edso0.ru/S2R4S8M 7N
«Ctpoenne aroma. XuMudeckas
CBSI3b»
PesepBusblil ypok. O0001IEHNE 1

68 p P ?l 1 https://m.edsoo.ru/SIRIB1L6Q
CUCTEMATH3AalNs 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Ilepnonnueckuit 3aKoH.
IIepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /I, M.
Meneneena

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHUX JIEMEHTOB
IIEPBBIX TPEX NEPUOAOB
Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX BEILECTB

Buapl XUMHUECKOW CBA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/VEK9C1C4R

https://m.edso0o.ru/Q9Y1Y7Z00

https://m.edsoo.ru/R9T4R3J2H

KonTponbnas padora Nel mo teme
«IToBTOpenue u yriayoneHue
3HAHWI OCHOBHBIX Pa3/eiioB
Kypca 8 kiacca»

https://m.edsoo.ru/R3U4P4C6M

Krnaccudukanus XuMuuecKkux
peaKuurii Mo pa3InYHbIM
MpU3HaAKaM

[ToHsITHE O CKOPOCTH XUMUYECKOM
peakunu. [IoHsiTHE O TOMOTE€HHBIX
Y T€TEPOTEHHBIX PEAKLUAX

IloHsATHE O XUMUYECKOM
paBHOBecHH. PaKTOPHI,

https://m.edsoo.ru/H6L.106U8O

https://m.edsoo.ru/Y8B8USO41

https://m.edsoo.ru/S5K8G2A3K



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

BJIMAIOIIHUE HA CKOPOCTH
XHMHYECKOH p€aKkiunu U
ITOJIOKCHHUEC XUMHUYCCKOI'O
PaBHOBECHUA

OKHUCIIUTETBHO-
BOCCTAHOBUTCIILHEBIC peaKI_[I/II/I

https://m.edsoo0.ru/G9K901B1A

10

11

Teopust AEKTPOTUTUUECKON
nuccoruanuu. CUabHbIC U clla0bie
AIEKTPOJIUTHI

Honnble ypaBHEHUS peakiuii

https://m.edsoo.ru/BOO3F108F

https://m.edsoo.ru/HIN3L8Y7G

12

XHUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBaHUI1 B CBETE
npeACTaBICHUN 00
BJIEKTPOJIUTUYECKOMN
JMCCOoLMaINU

https://m.edsoo.ru/T3G0X4B91

13

XuMHYECKHE CBONCTBA COJICH B
CBeTe MpecTaBIeHul 00
ANEKTPOIUTUIECKON
JTUCCOTTHAITUT

https://m.edsoo.ru/S1P2W3Q2V

14

15

[TonsiTe o ruaponmnse conen

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUH

https://m.edsoo.ru/X9Q4S7R5D

https://m.eds00.ru/B3H9QOWON

16

[IpakTnueckas padora Ne 1.
«Permienne 3KcriepuMEHTATBHBIX
3a1au»

https://m.edsoo.ru/Y2COM4K4K

17

KonTponbnas padota Ne2 o teme
«INEKTPOTUTHYECKAS
nucconuanusg. XuMu4ecKue

https://m.edsoo.ru/A3E5Y 1K4F



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F

peaKkIu B paCTBOpax»

18

19

20

OO6m1ast XxapakTeprucTruKa
rajoreHoB. XUMHUYCECKHUC
CBOICTBA Ha MPUMEPE XJI0pa

Xnopooaopon. ComnsiHast
KHCJIOTa, XMMHUYECKHE CBOKMCTBA,
MoJTy4eHue, MpUMEHEHUE

[IpakTuueckas paborta Ne 2 o
teMe «[lomydyenue consHoin
KHCIIOTBI, U3y4eHHE €€ CBOICTB

https://m.edsoo.ru/L9Q3U2Z0U

https://m.edsoo.ru/VOY2L8YO0S

https://m.edsoo.ru/V405C713Y

21

Beruucnenus no ypaBHeHHIM
XUMHUYECKHUX PEAKLUHI, €CIIH OOUH
U3 PEareHToB JIaH B U30bITKE

https://m.edsoo.ru/R8ROJILSA

22

23

24

OOm1ast xapaKTEepUCTHKA
aneMeHToB VIA-rpynmsl

AnnorponHsle MOAU(UKALUU
cepsl. Haxoxxaenue cepsl u €€
COCIMHEHUH B IIPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI
CepoBonoponi, CTpoeHHE,
¢bu3nyeckue 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/USKS5E8D0OV

https://m.edsoo0.ru/P8X9L2R2Y

https://m.edsoo.ru/D1K1F5U6P

25

Oxcupl cepbl. CepHasi KHCIIOTA,
(bu3nuecKre 1 XUMUYECKHEe
CBOWCTBa, MPUMEHEHUE

https://m.edsoo.ru/K2COD1Y5W

26

XHUMUYECKUE PEAKIINH, JISKAIINE
B OCHOBE TTPOMBITIUIEHHOTO
crioco0a MmoyiyuyeHus: CepHOM

https://m.edsoo.ru/V6V8J2S2H



https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H

KHCJIOTBI. XMMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CpeJIbl
COCAMHEHUSIMU CEPbI

27

28

29

30

Beruucnenue MaccoBoit 0y
BBIXO0/Ia MIPOJIYKTA PEaKIUU
OO6m1as XxapakTeprucTruKa
3JeMEHTOB V A-rpynmbl. A30T,
pacrpocTpaHeHue B IPUPO/IE,
(bu3HYeCKre U XUMUICCKHE
CBOMCTBa

AMMHaK, ero Gpu3ndecKue u
XHMHYECKHE CBOICTBA,
MOJTy4eHUE U IPUMEHEHUE
[IpakTrueckas padota Ne 3 o

TEMC «HonyquI/Ie aMMUakKa,
HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/T5SH5M5C6Q

https://m.edsoo.ru/J9X6KSESP

https://m.edsoo.ru/A2J3ES5I5U

https://m.edsoo.ru/HS8ASASGEV

31

A30THas KucioTa, e€ puznueckue
U XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/A4S5F4UOM

32

Hcnons3oBaHne HUTPATOB U
COJIEHl aMMOHUS B Ka4eCTBE
MUHEPAJIBHBIX YI0OPEHUH.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaIoIlEel Cpe/ibl
COEMHEHUSMH a30Ta

https://m.edsoo.ru/G7Y4Q1J6P

33

docdop. Oxcnn pochopa (V) u
dbocdopnas kucnorta, puznyeckue
1 XUMHYECKHE CBOMCTBA,
MOJTy4YeHue

https://m.edsoo.ru/Q5BOGIN3R



https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R

34

Hcnonp3oBanue GocdaToB B
KauecTBE MUHEPATbHBIX
ynoOpeHui. 3arps3HeHue
MIPUPOTHOM cpenbl hochaTaMu

https://m.edsoo.ru/M4G5HI1P30

35

Yraepon, pacripocTpaHEHHE B
npupojae, Gu3nIecKue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/A9C8F1A41

36

Oxcuppl yriepona, ux
(bu3HYeCcCKre U XUMUICCKHE
CBOMCTBA. DKOJOTHYECKUE

MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM

yraepona (IV)

https://m.edsoo.ru/P6U7M4K9T

37

38

39

VYrospHasg KACIOTa U €€ COJIN

[IpakTuueckas padorta Ne 4 o
teMe "[lonydyenue yriaekuciaoro
ra3a. KauecTBeHHas peakius Ha
kapOoHaT-uoH"

HepBOHaanBHBIe MIOHSATHS 00
OpraHNYCCKUX BCHICCTBAX KaK O
COCAUHCHUAX YIIIepoda

https://m.edsoo.ru/T501SOF1T

https://m.edsoo.ru/P6WIW6A4C

https://m.edsoo.ru/G506H6X1E

40

41

42

Kpemuuii u ero coeguHeHus

[TpakTuyeckas pabora Ne 5.
Pemienue skcrepuMeHTaIbHBIX
3a1a4 no teme «Baxxueimne
HEMETAJUTBI U UX COSTUHEHHS

KonrtponsHast pabora Ne3 o reme

«Ba)xHelIme HeMeTaJIbl U UX
COEIUHEHUS)

https://m.edsoo.ru/S2F374G3N

https://m.edsoo.ru/Y8B8R2E1J

https://m.edsoo.ru/K1E4WS5F5D



https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uIoB. MeTaindeckast CBs3b

43 https://m.edsoo.ru/Q5M8X3Z6L
1 METaJNIHYeCKast
KPUCTAJUTMYECKas PelIéTKa.
®du3nyecKre CBOMCTBA METAJIJIOB
XUMHYECKHE CBONCTBA METAJIIOB.
44 DNEeKTPOXUMUYECKUN P https://m.edsoo.ru/M7GOF6W6K
HaIpsDKEHUH METaJlIOB
OO6m1re cnocoObl MOTyYSHHS
MetaiuioB. CriiaBel. Beraucienus
45 10 YPABHEHUAM XUMHYECKUX https://m.edsoo.ru/FOS7TU4GS5C
peaKkIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/U4T6B8L6C
47 Il{emoyHbIe METAILIBI https://m.edsoo.rt/ESNOF6H7A
48 OKCHJB! M THPOKCH/Ib! HATPHS H https://m.edsoo.ru/Q5F4A8Z0U
KaJus
49 HlenoquogeMeHHf,He METaILIb = https://m.edsoo.ru/R9G4H2L5S
KaJbIUH ¥ MarHui
50 Baxwneiinine coeqMHEHNUS KalbIIHs https://m.edsoo.ru/BSB6SOF6R
51 O6O6HUIGHH6 11 cHCTeMaTH3aIHA https://m.eds00.ru/Z8S2E1Y6W
3HAHUH
52 HKeetroeTs Boze! M criocobs € https://m.edsoo.ru/U4F1VIP9K
YCTpaHECHHS
[IpakTuueckas pabota Ne 6 o
53 TeMe "JKECTKOCTE BOJBI I METOIBI https://m.edsoo.ru/T6E9U2I3W

e€ ycTtpaneHus"



https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W

54

AroMuHUNA

https://m.edsoo.ru/O2U1T4S00

55

56

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH]IA

Kemeso

https://m.edsoo.ru/T7Z619U3S

https://m.edsoo.ru/I2ZROK4COE

57

58

59

OKCI/II[BI, TUAPOKCUABI U COJIN
xeinesa (I1I) u xenesa (11I)

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH

[IpaxTnueckas padora Ne 7.
Pemenue sxcriepuMeHTaIbHBIX
3amady rmo teme «Baxneiimme
METaJJIbl U UX COSTUHEHUS»

https://m.edsoo.ru/U2B9I3V0Q

https://m.edsoo.ru/WO6NOHEL7X

https://m.edsoo.ru/J1M4T7L4X

60

61

Brruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA, €CIIH OJTHH
U3 PEareHTOoB JIaH B U30BITKE WU
COJZIEP>KUT MpUMecH. Brruucnenus
MacCOBOM JOJIH BBIXOJa MPOAYKTA
peakuuu

O000I11IeHNE U CUCTEMATHU3aI1s
3HAHUH

https://m.edsoo.ru/F2G001YO0K

https://m.edsoo.ru/W9F8E9L5N

62

KonTponbnas padota Ne4 o teme
«BaxHeimme MeTaibl U X
COETUHEHUS»

https://m.edsoo.ru/F1IEOK9H7N

63

64

BemecTsa u maTepuaisl B
TOBCEIHEBHOM KM3HH YeJIOBEeKa
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/T4P9U7D4B
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Ponb xumum B perienuu
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM

OBPA3OBATEJBHOHN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMbI OCHOBHOTO 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKUC ITOHATHS)

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHSATHUH: arowm,
MOJIEKYJIa, XUMHUYECKHH DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHas M MOJIEKYJSIpHas Macca, KOJINYECTBO
BELIECTBAa, MOJb, MOJSIpHAas Macca, MaccoBas J0Ji1 XUMHUYECKOTO
JJIEMEHTa B COEJUHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peakLus,
KJacCU(pUKaLMsg  peaklHil:  peakuud  COEAMHEHUs,  pPEaKIHH
pa3IOKEHUs, PEaKUMU 3aMeLIeHMs, peakuuu OoOMeHa, »3K30- U
DHJIOTEPMHUYECKHE PEaKIWH, TETUIOBOH 3((deKT peakmuu, pacTBop,

MacCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATUU H

MPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6HHapHBIX
COCOAUMHCHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYacCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TETIOBOMY 3PHEKTY)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPDHYIO M MOJIIPHYKO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUHCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (hopmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (peallbHBI |
MBICJICHHBIN )

[To Teme: «BakHeiume npeacTaBUTEIN HEOPIraHUIECKUX BEIIECTBY

paCKpeIBaTb CMBICJI OCHOBHBIX XHMMHYCCKHUX TTOHSATHH: OKCHI,

KucCj0Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTL BCIHICCTB K OHpeI[eJ'IéHHOMy KJ1acCcy

COeIMHEHUH 1o Gopmynam

23

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCBHIBaTH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3jIMYHBIX KJIACCOB, IMOJATBEPKAAs OINHCAaHHE IpUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKINN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

npeBpameHHﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

2.7

3.1

CIEOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMH IO BBINOJIHEHUIO
1a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTh XUMUYECKUE SIKCIIEPUMEHTHI 110
paclO3HAaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOLIBIO
WHIUKATOPOB (JakMyc, (eHondTaner, METUIOPAHK U IPYTHE)
MPOBOJIUTH PACUYETHl IO YPABHEHUIO XUMUYECKON peakinu

I[To Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLINM
pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aroma, aToOMHash OpOWTanb, paguyc aTroma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAasd KOBAJCHTHAd CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHUA

3.2 KJIAaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI
OMKCHIBATh U XapaKkTepu3oBaTh TaOnuuHyo Gopmy Ilepuonnyeckoii
CUCTEMBl XMMMUECKHUX DJIEMEHTOB: pa3jiuyarh IOHATHUS «TJIaBHAs
33
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,
«MaJbiey U «OOJbIINe) IEPUOIbI
packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
14 JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOICTB
' XUMHYECKHX 3JEMEHTOB OT MX mnonoxeHus B llepuoanueckoit
CUCTEME
COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HMMEITCS B  TabmiuIle
«Ilepuoguueckass  cucrema  XUMHYeckux  anementos  J.M.
3.5 MeHnneneeBa» ¢ 4YHMCIOBBIMU XapaKTEpUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsia s1apa, oOIiee 4Yucio
AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)
16 ONpeneNsiaTh  CTENEeHb  OKHCICHHA  DIIEMEHTOB B  OWHApHBIX
' COEIMHEHUSX
37 ONpeNeNiaTh BHUJI XUMHUYECKOW CBS3M (KOBaJEHTHas M MOHHas) B
' HEOPraHMYECKUX COCAMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara

1

1.1

ITo Teme: «BemecTBO U XUMHUYECKas peakuusa»

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AIIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peaknMu MOHHOrOo OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCIIUTETD,
BOCCTAHOBUTEJIb, OKHCJIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIEGHTHas, HWOHHai,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOpPOCTh




XUMHUYECKON peakiuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX HOHATUH H
IPUMEHSTh 3T OHATHUS PU OIMCAHUY BELECTB U X IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJIOYEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH
MOHHOr0 0OMeHa

PAaCKpBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKLUN

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PaCYEThI 110 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «HemeTamnsl M uX coeguHEHUS» U «MeTaaabl U HUX

COCOAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

23

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKUX HpeBpaH_ICHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

24

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OIBITOB MO TOTYyYEHUIO M COOMpaHHIO

ra3o00pa3HbIX BEIECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

IPOBOJUTH pEaKIHUM, MOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XJIOPU-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cunmkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIME B BOJHBIX paCTBOpax HEOPraHUUYECKUX BEILIECTB
ITo Teme: «XUMHSI U OKpY:KArOIIasl CPENA»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX  XUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IIPUMCHATE OCHOBHBIC OIICpaluu MBICITUTEIIBHOM JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNE, CHCTEeMaTU3alUIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHPOBAHME,

AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Ponb XUMHUM B JKU3HHM 4YeloBeKa. XUMHS B CHUCTEME HAyK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE
BEIICCTB

[TonsiTrie 0 MeToAax Mmo3HaHusl B XUMUU. YncThie BemecTBa U cmecH. CrocoObl

paszielieHus: cMecei

1.3

1.4

ATOMBI H MOJICKYIJIBI. Xumuueckue dieMeHThbl. CHMBOJBI  XUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IeKy.]'ISIpHOC Y4YCHHUC

XuMuueckas (1)OpMy.]'Ia. BaneHTHOCTE ATOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOTO DJIEMEHTa

B COCTUHEHUH

1.5

1.6

1.7

KonnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Hcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUMHEHUM

dusnueckue U XUMMUYECKUE ABJIICHUSA. XUMHUYECKAs PEaKUus U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BeUlecTB. XUMHUUeckue ypaBHeHus. Kinaccudukanus

XUMHUYCCKUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

XUMHUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C IpaBUIIaMU
paboTel B JabopaTopur W TpuéMaMH OOpalieHus C J1abopaTOPHBIM
00OpyJOBaHUEM, HU3yUYE€HHE WU OINHUCaHHE (HU3UUECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHne (u3ndecknx (IUIaBIieHHE BOCKa,
TasHUE JIbJla, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAIUs BOJBI) U
XUMHUYECKHX  (TOpeHHe CBeYd, [MpOKaJIMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KHUCJIOTOW) SBJICHUHM, HAONIONEHHWE M ONHCAaHue
NPU3HAKOB TPOTEKaHMWS XUMHAYECKHX peakuui (pa3jokeHue caxapa,
B3aMMOJICHICTBUE CEpHOW KHCJIOTHI C XJOpUAOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3auMOJIEHCTBUE XKelle3a C pacTBOPOM

conu meau(1l), n3yuenue cnocoOoOB pazaeneHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2
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¢wibTpoBaHMEe, BBIApUBAHHME, IUCTHIUIALMUSA, Xpomartorpadus), NpoBereHUE
OYHCTKH TTOBApEHHOW COJIM, HAOJIIOICHHE M OTMCAHNE PE3YIIbTAaTOB IPOBEACHUS
OIIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JAaHUE MOJeEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baknelime npecTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe kuciaopoja B mpupoje, GU3M4IecKue U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunbl. I[lpumenenue kuciopoga. CrocoObl
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOPUH U MPOMBIIUICHHOCTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — amioTporHas MoaupuKaius KUCIopoia

TemnoBoit 3 dekT XUMUIECKON peaKiuy, TEPMOXUMHUYECKHE YPaBHEHHS, IK30-
¥ DHJIO0TEPMUYECKHE Peakny. TOIIMBO: Yroib U MeTaH. 3arpsi3HEHUE BO3yXa,
yCHUJIEHUE MTapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CIIOs

Bonopon — anemenT u mpocroe BemiectBo. HaxokaeHue Bozmopoja B MPUPOJE,
du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTyYEHHS.

Kucnors! 1 conn

24

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

®usnyeckue CBoOWCTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpBL
HacpileHHbIe 1 HEHACBHIIECHHBIE PAacCTBOPBI. PacTBOPUMOCTE BEILECTB B BOJE.
MaccoBass nons BemecrBa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopor
BO/ABI B TMpuUpoJe. 3arps3HEHHe MNpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coequHeHuil. Oxcuabl. Krnaccugukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHCIOTHbIE, amM{QoTepHble) U
HeconeoOpasyronie. HoMmenknarypa okcuaoB. Puszndyeckue M XUMHUECKUE

CBOICTBa OKCHOB. [losrydyeHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPacTBOPUMbIE
ocHoBaHus. HomeHknarypa ocHoBaHHH. PU3NYECKUE U XUMUYECKUE CBOWMCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. dusnueckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HonyquHe KHUCJIOT

Comu. Homenknarypa coneil. ®uznueckue M XMMHUYECKHUE CBOMICTBa COJEH.

[Tonyuenue coneit




2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XVUMHUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIpEACICHUE  COACpPHKaHUS
KHCJIOpO/ia B BO3JyXe, IOJy4YeHUEe, coOOMpaHue, paclio3HaBaHUE M M3ydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpaIleHHs] TopeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMu OKCHJOB U OIMCaHME UX CBOWCTB, TNOIy4eHHe, coOupaHue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOAa (rOpeHue), B3auMojieiicTBue
Bozoposa ¢ okcugom Menu(Il) (BO3MOXKHO HUCTIOIB30BAHKME BHIEOMATEPUATIOB),
HaOrofieHne oO0pa3lioB BEIECTB KOJWYECTBOM 1 MoOjb, HCCIIEJOBAHUE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEINEIEHHON MAacCOBOM [0JIEH paCTBOPEHHOIO
BEIIECTBA, B3aMMOJEHUCTBUE BOJBl C MeTaJyIaMU (HaTpUeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJEOMATEpHANIOB), OIpPENIEIEHUE pPaCTBOPOB
KUCJIOT U IIEJOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAcCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojieiictBusg okcuga menu(Il) ¢ pacTBOpoM cepHOUM KHUCIOTBI, KUCIOT C
METaJUIaMH, PEaKIUH HEUTpaIU3allii, I1I0J1y4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JApPYTMM M3 pacTBOpa COJIM, pEUICHHE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHelmme Kiacchl HEOPraHMYECKHX

COEIMHEHUIT»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctema XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCITUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBble TOMBITKKA KIACCH(PUKAIMU XHUMUYECKUX dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JEMEHTOB (ILEIOYHBbIE W MIEIOYHO3EMETIbHbIe METalIbl,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOTepHBIC

OKCHUIBI U TUAPOKCHUIBI

Ilepronnueckuii 3akoH. [lepuoanueckas cucrema XuMH4IeCKux 3neMeHToB J[. 1.
Menneneesa. Kopotkonepuonas 51 JUTMHHOTIEPUOIHAS (hopMbI
Ilepronnueckoit cucremsl xumuueckux odnemeHroB J[.M. Menzaeneesa.
Ilepuponbl u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H30TO0MEI. SHCKTpOHLI. CTpOeHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB




3.4

3.5

ITepuomnueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoauueckoil cucteme .M. Mennaeneena

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX DJJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEpPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs)  CBA3b.

DIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIBHEIC pPCaKknuu. HpOH@CCBI

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCINUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIEPUMEHT: M3Yy4YeHHE OO0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THMAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LIeJI0YEH, MPOBEIECHNUE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKlun pa3l0KCHUA, COCI[I/IHeHI/ISI)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

BemecTBo 1 xumunueckas peakuus. [loBropenue

1.1

[Iepnonnueckuit 3akoH. Ileprnoanyeckas cuctema XuMu4ecKux snemeHTos J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX NEPHOAOB, Kalus, KaldbLUUsi M HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOXKEHUEM dJeMeHTOB B llepuoanueckon

CUCTCMC U CTPOCHUCM NX AaTOMOB

1.2

CrpoeHne BemecTBa: BHJAbl XUMHUYECKOM CBS3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJa XUMUYecKoH cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCIUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCILICCTB

1.3

Krnaccudukanns XuMu4eckux peakiui Mo pa3auyHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TeEIUIOBoMYy 3(hdekrTy, Mo

N3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1.4

10 y4acCTuro KaTannsaTopa) . OK30- u SHAOTCPMHYCCKUC pcaKknuu,

TEPMOXUMHNYCCKUEC YPaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOHN pE€aKknuun

Ilonsatue 006 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCaAKIUAX. IlousTue o
TOMOT'CHHBIX M I'€CTCPOrCHHBIX PCAKIUAX. IlonsTre 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOM pP€akiun MW IIOJIOKCHUEC

XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocraBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIIMHA C MCIIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHl U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SJIEKTPOIUTHI.
Peaknum moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHHS PEaKIUid MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoWcTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHN 00 3JIEKTPOJUTUYECKON

Aucconnuanuu. KauecTtBeHHBIE p€aKiuu Ha HOHBI. ITonstue o TuapoImn3e coJiei

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAJUIMUECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHYECKOM peakiuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  PacTBOPOB  BEIIECTB,  IIpolecca
JIUCCOIMALMM  KUCJIOT, Iejaoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKH
MPOTEKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€ BOJbl); OIBITOB, WJUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEaKLUil (FOpeHHe, peakiy Pas3jioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4
HewmeTamis! ¥ UX COeIUHEHUS

OOmiast  XxapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKre CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHUMHYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTaljlaMH, HEMeTajlaMH, Iiefodyamu). XJIOpOBOJIOPOA.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmume XJIOpUIbl U UX

HaXOXICHUC B IIpUPOAC

O6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn oKuciaeHus. CTpoeHne u (hU3MUecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe CcBoiicTBa cepbl. CepoBOOpPOA, CTPOEHUE,
¢busznueckue M XUMHUYecKue cBOMCTBa. OKCHUIBI cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NIECKUE U XUMHYECKHE CBOHCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakuuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a IMOIYy4eHHs CEpHOM
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peakuus Ha
cynbdar-uoH. HaxoxkmeHue cepel U €€ COCNMHECHUN B MPUPOJE. XUMUYCCKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIE TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHS

23

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacpoCTpaHEeHUE B IIPUPOJIE,
¢busnveckne U XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHaK,
ero (u3M4ecKue W XMMHUYECKHE CBOMCTBA, MoiydyeHue U npumeHenue. Comu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC u XUMHUYCCKUEC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IOJydEHHE,
¢buzmveckue M XUMHUYECKHME CBOMCTBa (0OIIMEe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY Karolei
Cpeabl COETUHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)

24

docdop, amnorponHsle Mogudukauu docdopa, puznYecKkue U XUMHUYECKUE
ceoiictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHEe CBOWCTBa, mosyueHue. Vcnonbp3zoBanue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX YI0OpEHH

2.5

Obmiass xapaktepuctuka 3yeMeHToB I[VA-rpymmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOJ, aUIOTPOIHBIE
Moau(UKaMK, paclpocTpaHeHHEe B Npupoae, (U3MUecCKhe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,
nux (1)H31/I‘—I€CKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXUBBIC OpPraHU3MBbI,

MOJIYYCHHUC U IIPUMCHCHHC. OKOJIOTHYECKHUE HpOGJ’IGMLI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a Tn00anbHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
apdexT. YrompHas KuCIOTa M €€ CoNM, MX (QUIUYECKUE M XHUMUYECCKHE
CBOWCTBa, TMONy4YeHHe W mpuMeHeHue. KauecTBeHHass peakiusi Ha KapOoHAT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34HCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHoJ, IJHUIEpPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOIM B HKU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHUYECKHE CBOWCTBA, TMOJIYYCHHUE U
npuMmenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuzae kpemuusi(IV) u kpemaueBoi kucinore. CUIUKATHI, UX UCHOJIB30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEIBHBIC MaTECPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, »eye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCI{HGBHOfI KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOpU-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX IMPOTEKAHUS; OIMbBITHL, OTpPa)Karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUEOMATEPHUANIOB); O3HAKOMJIEHHE C 00pa3liaMu XJIOPUJIOB
(raJloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEPUATIOB); HAOIOJIEHHE TIpoliecca
o0yIJIMBaHUs caxapa MoJl JACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3yuyeHHe XMMUYECKUX CBOMCTB pa30aBlI€HHOW CEpHOM KHCIOTHI, MPOBEJICHUE
KauecTBEHHOW peakuuu Ha cyib(ar-uoH | HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpHANIOB), O0pa3lamu
a30THBIX U GochOpHBIX yIOOpPEHUH; MOTydYeHue, coOOMpaHue, paclo3HaBaHUe U
M3Y4YE€HHE CBOICTB aMMHaKa; MpPOBEICHHE KaueCTBEHHBIX pPEaKIMi Ha HOH
amMmmMoHus W ¢ocdar-uOH U U3YUYCHHE TIPU3HAKOB UX TPOTEKAHWS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbI0 (BO3MOYKHO
HCIIOJIb30BAaHNE BHJIEOMATEPHANIOB); HM3YYEHHUE MOJEIEN KPUCTAIUIMUECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4eHHE, coOMpaHMEe, PACIO3HABAHWE W H3Y4YEHUE CBOWCTB
YIJIEKUCIIOro Tra3a; MpOBEJCHME KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-UOHbl M M3yYEHUE IPU3HAKOB WX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHUIMKATHOM NPOMBIIUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakHeNle HeEMETAJIbl U UX COSTUHEHU)

MeTtanisl 1 uxX COCIUHCHUA

3.1

OO01mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamdeckoid cucreme XuMHueckux odnemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBs3b U
METAUINYECKass KpPUCTAIMYECKas PpelIETKa.  DJIEKTPOXUMHYECKUU  psij

HaIlpsHKEHNUH METaJUIOB

3.2
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duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuloB. O0IMe criocoObl MOITY4EeHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy W ITPOMBIINIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.W. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

3.4

IIlemoyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHUE B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. Baxueiimme coeanHeHus Kanblus (OKCHI, THIPOKCHU],

conu). JKEcTKoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmoMuHMIL: TIONOXkEHUE B llepuoauyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B mpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AMFOMHUHMS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pusnmdeckue u
XUMHUYECKHE CBOHCTBa jkene3a. Okcuipl, THApPOKCHAbI U conu skene3a(ll) u

xene3a(Ill), mx coctas, cCBOMCTBA U MTOTYyUCHUE

3.7

XUMUYEeCKUH SKCIICPUMCHT. O3HAKOMJICHUEC C 06pa3uaMH METAJJIOB M CIIJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE pE3YJIbTAaTOB KOPPO3UU METaJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICICTBUSL OKCHJA KalblMsig W HaTpus C BOAOH (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOpEHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MTPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIUH HA MOHBI
(Maramsi, Kajblus, amroMuHus, nuHKa, sxkeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMMCAaHWE MPOIECCOB OKPAIIMBAHKS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJEOMAaTEPHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; PElIeHNE HKCIIEPUMEHTAIIbHBIX 3314 110 TeMe «BakHelue MeTauibl U

nX COCANHCHMU

XHMHMS ¥ OKpYXKaromas cpeaa

4.1

4.2

HoBble maTepuansl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUs U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momois Mpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxkatomen cpeasl [1IK. Pons xumun B perieHuu dKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOIHBIA Ta3, HedTh),

MPOAYKTHI UX MEPepabOTKH, UX POJIb B OBITY M IIPOMBIIINIEHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUYCHUC 06pasu013 MaTcpHuaJioB (CTCKHO, CIIJIaBbI

METaJJIOB, NOJIMMEPHBIE MaTepHaIbl)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBICHHWH NPUPOJAbI, NOHUMAaHHWE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JEeSATEIbHOCTH YEJOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCETOJAX IIO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKum‘/’I; YMCHHC HCII0JIb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax nmpodeccuoHaTbHOM NESITEIBHOCTH, CBI3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKECHHSIX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIONIMMCS paccMaTphBaTh
XUMHIO Kak cepy cBoeit Oyayiieit mpodeccuoHanbHON AeSITENEHOCTU
U Cc/eNlaTh OCO3HAHHBIM BBIOOP XMMMU Kak MPOQUIBHOIO MpeaMeTra

MIpH MEPEXO0/I€ HAa YPOBEHb CPEHETO 00IIEero 00pa3oBaHus

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!:

2.1

BaXHEHIINE XUMHWYECKHE TIOHATHSA: XUMHYECCKUH OJIECMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOpPOJHAsA CMECH, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKkuys, peakUuM COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMS, pEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi OIS XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAsE KOHUEHTpaLUs

BCIICCTBA B paCTBOPC, AAPO aToMa, SHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOutanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHUECKas! CBSA3b, AIEKTPOOTPUIIATETIBHOCTD, OJISIPHAs ¥ HETOJIspHast
KOBAJICHTHAas  CBSI3b, MOHHAS  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAIUINYECKass pemérka (aroMHas, WOHHAs, MeTaITMYecKas,
MOJIEKYJISIpHas), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEDJICKTPOJIHT,
ANIEKTPOJIUTUYECKAsT  JIUCCOLMAIMS, pEaKIUH HOHHOrO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKUUH,  OKHCIUTENIb U
BOCCTQHOBHTEIIb, OKHCICHHE ¥  BOCCTAHOBIICHHE, 3JIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIE peaKIuy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXPAaHCHUS MAcCCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOpUM  XHUMHH: aTOMHO-MOJIEKYJIIDHass ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Bnangenue ocHoBamu XHUMHYECKON I'paMOTHOCTH, BKJIIO‘laIOHIeﬁi

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA H MAaTEPHAIIBI
(B TOM wyHCcIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TEPEepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras, mpupoaHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHcCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIJIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; YMEHHE ITPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HPUPOJIHYIO Cpey

YMEHUE HMHTErpUpoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIM4ue OmbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMM WMH(OpMaLUU
N0 XUMHM (Hay4yHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPAIICHUAX u MNPaKTUICCKOM MPUMCHCHUU n YMCHHC

HCII0Jb30BaTh €€ JJI pCIICHUA y‘—Ie6HO-HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBaMH TIOHSITHMHOTO arrmapara M CHMBOJIMYECKOTO

A3bIKa XMMUH JUISI COCTaBJeHUsI (HOpMYJT HEOPTraHWYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKUX  pEaklUMi; OCHOBAMHU  XMMHYECKOMI
HomeHksatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBICHATH CBS3b MOJIOKEHHS DJIEMEHTa B HCpHO,HI/I‘leCKOI;'I

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOlee Yucio
AJIEKTPOHOB), PACHPEEICHUEM DJJIEKTPOHOB IO DHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOAOB, KATUS U KAJIbLIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paaulyc aroma, 3JeKTPOOTPUIATEIBHOCTD),

6 OPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuonnueckoir cucreme (B MajblX TNEpPHOJAX H  TJIABHBIX
MOJArPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMUYECKHUE JIEMEHTHI

7.2 HEOpraHUYECKUE BEIIECTBa

7.3 XUMHUUYECKHE PEAKIUU

8 YMeHue ornpenensTh:

S 1 BAJICHTHOCTh U CTETEHb OKHUCICHUSI XUMHYECKUX DJIEMEHTOB, 3apsi

' HMOHA

g2 BHUJI XHMHMYECKOM CBA3M WU THUN KPUCTAJUIMYECKOW CTPYKTYphl B

. COCTMHEHUSX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)

8.4 OKMCIIUTEND U BOCCTAaHOBUTEID

9 YMeHne xapakTepru3oBath (GU3MUECKHUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajlud, Mar"ui,
KaJIbIIMH, aTFOMHHHH, JKEJI€30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPOM, OKCHIBI M THIPOKCHIBI

99 metaioB [-IIA rpynm, amromunus, menu (II), nunka, xeneza (II u

' I1I), okcunpr yraepona (I u 1IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHcTas, a30THasd,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)

9.3 IIPOTHO3MPOBaTh M  XapaKTepu30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, NMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUSA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHME COCTABIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHMS PEAKLUM, B

10
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBAa M3yYEHHBIX KJIAcCOB
' (TpyImI) HEOPraHM4YECKUX BELIECTB
10.4 MOJATBEPXKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXK1Y HUMH
11 YMeHue BIYUCIATh (POBOIUTE PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUHU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira30B
114 [0 YpaBHEHUSM XHMHUYECKUX PEaKIUd U HaXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MAaCCy PEareHTOB WUJIU IPOYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOIEeHuE,
101 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPU U3yYECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUH; yMeHHe chopMynupoBarte mpoliaemMy U
MPEAJIOKUTh YyTH €€ PeIIeHUS
122 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# M J1a0OpaTOPHBIM 000PYIOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOW KM3HU, TPAaBUIIaMH TTOBEICHUS B LESIX cOepekeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW NPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3ICMCTBHSI Ha JKHUBBIE OPTraHU3MBI OMPEAeIEHHBIX
BEIIIECTB, CMIOCOOOB YMEHBIIICHHSI W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanmume mpakTHYecKux HaBBIKOB TUTAHHUPOBAHUS M OCYIIICCTBICHUS
CIHEAYIOIINX XUMUYECKUX IKCIEPUMEHTOB:
131 W3YYeHHE U OMHucaHue (U3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)PI3PILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUSMMU, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEaKLIUM

13.2

U3y4eHHe CIIOCOO0B pa3eieHus cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U U3YYEHHUE €r0 CBOWCTB; IOJy4YEHHE YIJIEKUCIIOro raza u

HU3YUCHHUC €TO CBOfICTB; MOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;lakmyca, METUJIOpaHkKa u
denondTanenna) I ONPENETICHUS XapaKTepa Cpellbl B PacTBOPAX

KHCJIOT U menoqeﬁ

WCCIICZIOBAHUE U  ONHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3YyYCHHE B3aUMOAEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJTYYEHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHE OJIHOIO MeTajlyla JpyrdM W3  pacTBOpa  COJIHU;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PECHICHUC SKCICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHCKTpOHI/ITI/I‘leCKaSI
JUCCOLINAITHS), «Bakgelmme HEMETaIbl U HX COCOAUHCHUA,

«Baxkneiiie MeTalIbl M UX COSANHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpoMHI-,
wonuna-, cyiabdar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIl¥s, aTFOMHHHUSI,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA
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VYmMmenue:

14.1

14.2

NPpEACTAaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBO/IOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIIMPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUAMH H IMPOLECCaAMH, IPOUCXOOAINIUMA B MaKpO- 1 MUKPOMHPE,

OOBSICHATh IPUYMHBI MHOTOOOpa3Usl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2K3AMEHE 110 XUMHWHU

Kox

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUSA

YucTsle BemecTBa U cMecu. CriocoObl pasiesieHus: cMecei

1.2

1.3

AToMBI U MOJICKYJIBI. Xumudeckue daeMEHTHl. CHMBOIBI  XUMHYECKUX
3JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.
XuMuueckas cbopMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTelneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENLHASA MOJICKYJIsSIpHAs Macca. MaccoBas g0l XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUU

1.5

1.6

KonuuectBo BemectBa. Moinb. Mousipaas macca. Mousipabiii 00bEM Ta30B.
B3anmocBs3b KOJIMYECTBa, MACChI U YHCTIa CTPYKTYPHBIX €IMHUI BEIIeCTBA
Ou3nyecKkue U XUMUYECKUE SBIICHUSA. XUMHUYECKas peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHUs1 MAaCChl BEIIECTB. XUMUYECKUE YPABHEHUS

[lepnonnueckuit 3akoH u llepuoanueckas cucreMa XUMHUYECKHX AJIEMEHTOB

1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XMMUYECKHUX 3JIeMeHTOB J[.11.
Menneneesa. Ilepuoast u rpymnmnsl. OU3HYECKUN CMBICI MOPSAAKOBOIO HOMEDA,

HOMCPOB II€pUOJa U I'pYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMCHTOB HIEPBBIX TpéX
NnepruoaoB, Kaliud, KaJlblIHA (pa,unyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOP'ICTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJJOXKXCHHEM DJJICMCHTOB B Hepno,unqecxoﬁ CUCTEME H

CTPOCHUEM UX aTOMOB

3.1

Crpoenue BelecTBa
Xumuyeckass cBsizb. KoBaneHTHass (ToNsipHass U HEMOJSpHas)  CBA3b.
SHGKTPOOTPI/IHaTeHBHOCTB XUMHUYECCKUX JJICMCHTOB. Honnasn CBS3b.

Merannuueckas cBSI3b




3.2

Tunel KpUCTAIIMYECKUX PEIIETOK (aTOMHasi, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKH M BHUIA

XAMHUYECKON CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel u ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(coeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHBIC) u
HecosieoOpa3yromye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKale ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckue W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

4.4

duznyueckre W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiud, Marovusd W KaJIbOWsA, aJJIOMHUHUA, KCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTalJIO0B

dusznyeckue U XMMHYECKHE CBOMCTBA BOJOPOOHBIX CO@I[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHUYECKHE CBOICTBa OKCHI0B HemeramioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), xpemuus(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetauioB [A-IIIA rpymn, muska, menu(ll) u
xenesza(ll, IIT). [TonyyeHne okcua0B METAIIIOB

XUMHUECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuUMepe
THAPOKCUIOB  aJIOMUHUS, JKene3za, UuHKa). [lomyueHue ocHoBaHuil U
aM(pOTEPHBIX THIPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CcepHOU, a30THOU, (hochopHOM, KpeMHUEBOH, yrompbHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[lonyuenue kucnor

OO6ue xumMuyeckre cBoiicTBa cpeanux coneil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3dHaBaHue BOJOpOA4d, KHUCIOpOJdd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu

4.11

[Tonryuenne amMMuaka, cepHOW M a30THOM KUCJIOT B MpOMbIIUIEHHOCTH. O01ue

CIOCOOBI TIOTYYEHUS] METAIIOB




4.12

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COG,III/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMHUYeCKUX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekrTy, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX YJIEMCHTOB

52

53

54

5.5

TennoBoil 3¢ hexT XUMHUYECKON peakIui, TEPMOXHUMUYECKHE ypaBHEHUS. DK30-
Y DHIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENH U BOCCTAHOBUTEIU.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBIIGHHS.  DJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKLIUN

Teopus anexTponutuyeckoi aucconuanuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIEKTPOJIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUALN

Peakuiuu mOHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4eloOBeKa. be3omacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ moMoump MMpru XUMHYCCKUX OKOTaX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpyXKaroledl  cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJK). Ponp xumuum B
pEeLICHUH HKOJOTMYeCKHMX TMpolieM. YcCuileHue MapHUKOBOTO 3¢dexTa,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COCTUHEHUH B
ObITYy, MEIWLIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeHeHue
METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAIOMHUHMNA, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coeAuHeHul. [oHsTHe 0 KOppo3un METaljIoB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[IpupogHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOIHBIA Ta3, He(PTH),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIh B OBITY W MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHA 00 OPraHrn4cCKrX BCIICCTBaX KAaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, OTUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAasA KI/ICJ'IOTa).
IToHATHE 0 OMOIOTMYSCKHU BasKHBIX BCHICCTBAX: KHpaAX, 6em<ax, Yrj€Boaax — U Uux

POJIH1 B )KMU3HU YCIIOBCKA




PacuéTnrl:

7.1 o popmynaM XUMHUYIECKUX COCTUHEHUIN
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUAM
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