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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XWMHUHM Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
COCTAaBJIICHA HAa OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOU
o0pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHus, MPeACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe eaepalbHON paboyell mporpamMmbl
BOCITUTAHUA U C YUETOM KOHIICTIIIHH TIPETIOJaBaHUs Y4eOHOTO TIPEeIMeTa « X UMHSI»
B 00pa3oBaTeNbHbIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo XuMuM AAa€T NPEICTABICHHE O ILENsIX, OOIIeW cTpareruu
oOy4eHHs,, BOCHHTAHUS U PA3BUTHUS OOYYaAIOIIUXCA CPEACTBAMU y4eOHOTO
peaMeTa, YCTaHABJINBAET 00s13aTeNbHOE MIPEAMETHOE COZIEpKAHUE,
IpeayCMaTpUBaeT pACHpPEEICHUE €ro Mo KilaccaM M CTPYKTYpUPOBAHUE IO
paszgenaM M TeMaM MOpPOrpaMMbl 1O XHMHUH, ONPEAENSeT KOJIUYECTBEHHbIE H
Ka4e€CTBEHHbIEC XapaKTEePUCTUKU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJIEAOBATEIbHOCTh HM3YUYEHHSI XHUMUU C YYETOM  MEXKOPEAMETHBIX H
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPEeOOBaHUH K
pe3yibpTaTamM 00y4YeHHUs XMMUU Ha YPOBHE 1ieJIel U3yUYeHUsI IPEIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIIBHOM JIEATEIbHOCTH OOYYalolerocsi Mo OCBOEHUIO
y4eOHOr0 Co/IepKaHusl.

3HaHWE XWUMHUHU CIYKUT OCHOBOM [t (OpMHUpPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTEepPUATILHOM EJUHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE€ XUMHEH NPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPrud M 00 SBONIOLUMHU BEUIECTB B MPUPOJE, O MYyTAX peuieHus: rioOagbHbIX
npoOJjieM yCTOMYMBOIO pPa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3y4yeHne xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXXHOCTEW IS CaMOpa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI JUYHOCTH, €€ 001IeH U PYHKIIMOHALHON IPaMOTHOCTH;

BHOCHUT BKJIaJ, B ()OPMUPOBAHHME MBIIIJIEHUS U TBOPYECKUX CIIOCOOHOCTEH
OOydJaronuxcsi, HABBIKOB HMX CAMOCTOSATEIHLHOW y4eOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTANILHBIX W HCCIICOBATEIBCKUX YMEHHM, HEOOXOJAMMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATLHOMN €SI TeIbHOCTH;

3HAKOMUT CO CHeHu(UKON Hay4HOro MBIIUICHHS], 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOIO B3IJISI/1a Ha €IUHCTBO MPUPOIBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyYaIOIuXCs,



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOUIIEHUS K €CTECTBEHHO-
Hay4YHBbIM 3HAHUSM, K PUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
oOpa3zoBaHHE 00YYArOITUXCSI.

JlanHble HampaBieHUs B OOyUYE€HHWH XUMHUU OOECIIEYMBAIOTCS CHEHH(PHUKOIM
colepkaHusi  y4eOHOro  MpeAMeTa, KOTOpBIM  SBISETCA  IEJarormyecku
aJalTUPOBAHHBIM OTPAKEHHEM 0a30BOI HAYKM XMMUU Ha OINpPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbI IEPBOHAYAIbHBIX IMOHATUNA XUMHH, OCHOB
HEOPraHWYECKOM XUMUM U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX [OHSATUN
OpraHUYECKON XHUMUMU.

CtpyKTypa coaepaHHsl MporpamMmbl M0 XUMUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 Ioaxona K €€ uszydeHnro. ColepaHue CKIIaJIbIBA€TCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMHUYECKOU
peakuun. OO0e 53TU CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPUHIHUILY
IIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepunoanueckoro 3akona J[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XMMUH;

— YUYEHUS O CTPOECHUU aTOMa U XUMUYECKOH CBS3H;

— TMpeACTaBIEHUN 00 JIEKTPOJUTUYECKOW JAMCCOLMAIMM BELIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE JMIIMPUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOIO
YPOBHS K JpYyromy, BBINOJNHSAS (YHKIMH OOBSICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEN MPAKTHYECKOTO NPUMEHEHHS WU IOJYYECHUS
M3Yy4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (HOPMHUPOBAHHIO
IIPEJICTABIICHNUS] O XUMHUYECKOW COCTABIISIIOIIECH HAYyYHOM KapTHUHBI MUPA B JIOTUKE
€€ CHCTEMHON MpUPOIbI, LEHHOCTHOIO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U
METOoJaM NO3HaHHA B Hayke. V3ydyeHHWe XMMHM NIPOUCXOJIUT C INPUBIICUYEHUEM
3HAHUI W3 paHee H3YUYEHHBIX Y4YeOHbIX NpeaMeToB. «OKpyXKaroluid MuUp»,
«buonorus. 5—7 kiacce» U «Pu3nKa. / KIace».

[Ipy wu3ydyeHWH XUMHUU MPOUCXOIUT (HOPMUPOBAHHE 3HAHUH OCHOB
XUMHYECKONH HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JESATEIbHOCTH YeJIOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJbTYPHI.
3ajadya y4yeOHOro MpeIMeTa COCTOMT B (OPMHPOBAHUM CHUCTEMbl XHMHUYECKHX
3HAHUN — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX MOJIOKESHHM,
JOCTYMHBIX 000OIIEHNH MHPOBO33PEHUECKOTO XapakTepa, fA3blka HAyKH, B



OpUOOLIEHUM K HAy4YHbIM METOJaM I[O3HaHUS MpPU H3YyUYEHUHU BEUIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATEIIbHOW M y4eOHO-UCCIEeI0BaTEIbCKON
NEATETLHOCTH, OCBOCHHHM TIPaBWJ OE30MacHOTO OOpalieHus C BEIeCTBAMH B
MTOBCEHEBHOM KU3HMU.

[Ipu M3yuyeHUu XMMHUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3HauYEHUE MPUOOPENH TaKHe 11eJd, KaK:

— (GopMHUpOBaHHE WHTEIUICKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSI HA  CHCTEMaTHYEeCKOe MPUOOIICHHE
OOy4JaronmMxcsi K CaMOCTOSATEIbHOM IO3HABATEIIbHOW JIEATEILHOCTH, HAyYHBIM
METOJilaM TO3HaHUsl, (POPMUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH,

— obecrnieyeHne yCIOBUM, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00YyYaIOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATENLHOCTH, MO3HAHUS M CaMOIIO3HAHMUS, KIIFOUEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIICTEHIIMIA), MMCIOIIMX YHHUBEPCAIbHOE 3HAYCHHUE JJIS
Pa3JIMYHBIX BUJIOB JEATEIBHOCTH;

— (dopmupoBanre oOwmEHd (QYHKIMOHATBHOM W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUH OOBACHITH U OICHUBATH SIBJICHUSA
OKPY’KAIOLIEr0 MUpPA, UCHOJIb3YySl 3HAHUS W OIbIT, MOJIYYECHHBIE NMPU HU3yUCHUU
XUMUH, TPUMEHATh HMX MPU PEUICHUH NpOoOJIEM B MOBCEIHEBHOM JKH3HU H
TPYAOBOM JIESITETBHOCTH;

— (¢dopMupoBaHre y O0O0ydYarolmuxcs TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS [IEHHOCTH XUMUYECKUX 3HAHUM JJisi BBIPAOOTKH DSKOJOTUYECKU
11E€JI€CO00PA3HOTO TMOBEACHUSI B OBITY M TPYAOBOM JESITEIBHOCTH B IIENSIX
COXPAaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH TPUPOAHON CPEIbI;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOECHHUS OOIIEUYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOodHiis W HANpPaBICHHOCTU AAJIbHEUIIIETO
oOy4eHusl.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX JJIsI M3YYEHUS XUMHUM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctaBisieT 136 JacoB: B 8 kimacce — 68 uacos (2
Jaca B HeJenmo), B 9 kiacce — 68 yacos (2 yaca B HeZIEIN0).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKUE OHATHS

[Tpenmer xumun. Ponbh XMMUM B JKU3HH 4YelIoBeKa. XUMHS B CUCTEME HayK.
Tena wu BemecTBa. PuU3NUYECKHWE CBOKCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O METOJaxX MO3HAHWS B XMMHUHU. UUCTHIE BEIIECTBA M CMECH.
CnocoObI pazaeneHust cMecei.

ATOMBI W MOJICKYJIBI. XHUMHYECKUE dJIeMEHThl. CHUMBOJBI XHMHUYECKHUX
a5ieMeHTOB. [IpocThie U CI0XKHBIC BENIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckass ¢GopMysia. BajleHTHOCTP aTOMOB XWMHUYECKHUX JJIEMEHTOB.
3aKkOH TOCTOSHCTBAa cocTaBa BemecTB. OTHOCUTENbHAas aToMHas Macca.
OTHOCUTENbHAST MOJIEKYJIsIpHast Macca. MaccoBasi 10Jisi XUMHYECKOTrO AJIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MomnspHas Macca. B3auMocBsI3b KOJTUYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX €IUHUIl BemlecTBa. Pacuérsl mo dopmynam
XUMUYECKUX COCTMHCHH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUUYECKas peakius 1 e€ MpU3HaAKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHUECKHe ypaBHeHus. Kiaccudukanus
XUMHYECKHX peakinii (COSTMHECHNUS, Pa3I0KCHHS, 3aMEIICHHUs, 0OMEHa).

XumuuecKkuii IKCnepUMeHm .

3HaKOMCTBO C XMMHYECKOH MOCY0H, MpaBuUiIaMH pabOThl B 1a00OpaTopuu u
npuémMaMu oOpalleHus: ¢ JIabopaTOpHbIM O0OPYJAOBAaHUEM, U3YUEHUE U ONHUCAHUE
bu3nYecKkux CBOMCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIO/ICHUE
¢usnueckux (rUIaBicHHE BOCKA, TasHHE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KHAIICHUE W KOHJCHCAIUSA BOJBI) M XUMHYECKHX (TOpPEHHE CBEYH, MPOKATMBAHHE
METHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJjla C KUCIOTOW) SIBJICHH, HAOIIOJICHUE U
ONMCaHWE MPU3HAKOB MPOTCKAHHWS XUMHYCCKUX peakimi (pasioeHue caxapa,
B3aUMOJICCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3iokeHHe TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoeHCTBHE Kene3a ¢ pactBopoMm comu meau (l1),
M3y4eHHE CIOCOOOB pa3jeieHUsI CMECEH: ¢ MOMOIIbI0 MarHuTa, (QUILTPOBAHUE,
BBITIApUBAHWE, JUCTWLIAINS, XpoMaTorpadus, mpoBeaecHNe OYUCTKH TTOBAPSHHON
CONMY, HaONIOJEHWE W  ONUCAHHWE  pEe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUsT MAacChl, CO3JaHHME MOJENEH MOJEKYI
(mapocTepKHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHMYeCKHX BellecTB

Boznyx — cMech razoB. CocraB Bo3ayxa. Kucmopoa — ameMeHT U MpocToe
BemecTBo. Haxoknenwe Kuciopojga B TpUpojae, (PU3WYecKne W XUMUYECKHE
cBoiictBa (peakiuu ropenus). Okcuzabl. Ilpumenenwe kuciaopoga. CrocoOb



MOJIydeHUs: Kuciopoia B JjabopaTopud U mpombiluieHHOCTH. Kpyrosopor
KHciopoja B mpupoze. O30H — ajuioTporiHas MoAupUKAIUS KUCIOpoa.

TemnoBolr 3 (PekT XUMHUECKOW peaklH, TEPMOXHMHUYECKHE YpaBHEHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojlb W METaH. 3arpsi3HEHHE
BO3/yXa, YCHJICHHE MapHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »snemeHT uW mpoctoe BemecTtBo. HaxoxaeHwe Bogopoja B
npupone, GuU3MYecKue ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. Kucnorel u conu.

Monsipablit 00bEM ra30B. PacuéTsl M0 XUMUYECKUM YPaBHEHUSIM.

dusznueckne CBOMCTBA BOABL. Boma kak pactBopurens. PacTBOpsl.
HacelllleHHbIE M HEHACBIIIECHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 70J1s1 BELECTBA B pPaCTBOpe. XUMUYECKHE CBOMCTBA BOAbI. OCHOBaHHSI.
Ponp pacTBOpOB B IIpupoZie M B KU3HU 4esloBeKa. KpyroBopor Boabl B IIpUPOJE.
3arps3HeHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coeaunenuit. Oxcunpl. Knaccuduxaius
OKCUIOB.  cosieoOpasyrome  (OCHOBHBIC,  KHCIOTHbIC, aMQOTEepHbIE) WU
HeconeoOpazyomue. HomeHkiatypa okcuaoB. @Dusuueckue © XMUMHUYECKHE
CBOMCTBA OKCUJOB. [lonyueHne OKkCuaoB.

OcHoBanusa. Knaccupukanuss OCHOBaHUHM: INENOYM U  HEPACTBOPUMBIE
ocHoBaHus. HoMeHknarypa ocHoBaHui. PU3NMYECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lorydyeHre OCHOBaHUH.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOcTM MetaimioB H. H. bekerona.
[TomydyeHue KUCIOT.

Conu. Homenknarypa coseil. @u3nyeckue U XUMHUYECKHE CBOMCTBA COJEH.
[Tosyuenue cosen.

['eneTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCTUHECHUM.

Xumuueckuii IKCnepumMenm:

Ka4EeCTBEHHOE ONPEACIICHUE COJEPKAHUSI KUCIOPOJa B BO3IyX€E, MOJIy4YECHHE,
coOupaHue, paclo3HaBaHME W H3YUYEHUE CBOMCTB KHUCIOpOAa, HaOIIoeHHe
B3aMMOJICUCTBUSA BEIIECTB C KHUCIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
npekpaiieHus: ropeHust (mokapa), O3HAKOMJIGHHE C 00pasliaMd OKCHAOB H
ONMKMCAHUE WX CBOICTB, MOJy4Yy€HUE, COOHMpaHUE, pACIIO3HABAHUE M H3y4YCHUE
CBOMCTB Bogoponaa (ropenme), B3ammozecicTBre Bomopoaa ¢ okcugoMm mexu (1)
(BO3MOXHO HMCIIOJIb30BAaHUE BHICOMATEPHUAIIOB), HAOIOJCHUE O0PA3IlOB BEIICCTB
KOJM4ecTBOM 1 MoJb, HCCIEJOBaHUE OCOOEHHOCTEM pacTBOPEHUS BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIHEHHON
MacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOJBI C METAILUIAMU
(matpuem w©  KambieMm) (BO3MOXKHO — HCIIOJIb30BaHHE  BHICOMATEPHAIIOB),



UCCJIEeIOBaHUE O0pa3lloB HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KIJIACCOB,
HaOJII0ICHUE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAaX KHUCIOT M IIEJIOYEH,
u3yuenue B3ammoneiictBus okcuma meam (II) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETajulaMH, pPEeakUMi HEUTPAIM3ALHH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJUIa IPYyTMM K3 PacTBOpa COJIM, PELICHUE
OKCIICPUMEHTAJILHBIX 3aJad 10 TeMe «BaKHEHIme KiIacchl HEOPTaHHMYECKHX
COCIMHEHUIN».

Iepuoauyeckuit 3akoH u Ilepuoamyeckass cucTeMa XHMHYECKHX
yarementoB JI. M. MengeseeBa. CtpoeHne aroMoB. XMMHYECKas CBS3b.
OKMCIMTEILHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[lepBble TOMBITKK KIAcCUPUKAIMKA XUMHUYECKUX dJeMeHTOB. [lonstue o
IPyIIax CXOIHBIX 3JeMEHTOB (IICIOYHBIE M IIEJIOYHO3EMENIbHBIC METaJLIH,
raJloTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTepHBIE OKCHIBI
Y TUJIPOKCUBI.

[lepronnyeckuit 3akoH. Ilepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MengeneeBa. KopoTkonepuoanas W JJIUHHONEpUOAHAs  (OpMbI
IIeprnonnueckoii cucreMbl xuMmuieckux aneMeHToB [[. . Menneneesa. Ilepuonasl
u rpynnbl. OU3AYECKMH CMBICT MOPSAIKOBOTO HOMEPA, HOMEpPOB IIepuoAa H
TPYIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifiep. M3oTonsl. DnekTponsl. CTtpoeHue
AJIIEKTPOHHBIX  00004eK aroMoB mepBbIX 20 XUMHYECKMX 3JIEMEHTOB
[lepnommueckorn cucremnl [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
AJEMEHTA 10 ero noynoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pAaANyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPYyNIIaM U IIEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u I[leprnoanueckoil CUCTEMbI XUMUYECKUAX
DJIEMEHTOB I pa3BuThs Hayku W npaktuku. . M. MenneneeB — yd€Hbli u
rpakJaHHH.

Xumuueckas cBs3b. KoBanieHTHas (MOJsIpHAs H  HEIMOJIAPHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKHUX IIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucneHus.  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponecchl OKHCIIEHNsI U BOCCTaHOBJIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJACHUCTBHE
IMAPOKCUIA LHMHKA C pAacTBOPAMH KHUCJIOT M IIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIHMTENbHO-BOCCTAHOBUTENIBHBIX  PEAKLIHAN
(ropeHue, peakiuy pa3ioXKeHUs, COSAMHCHUS).

Mexcnpeomemmnoie cea3u



Peanuzanus MeXnpeaMeTHBIX CBs3€H MpU M3yYeHUM XUMUU B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHATHM, TaK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TTOHSATHS: HAyYHBIH (pakT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJM3, CHUHTE3, Kiaccudukanmus, TMEepUOJUYHOCTh, HAOII0/IEHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIBl, PAAUOAKTUBHOCTH, MOJIEKYJA, JJIEKTPUUYECKUM 3apsj, BEIIECTBO, TENO,
00BEM, arperarHoe COCTOSIHHE BEIIECTBA, ra3, (PU3NYECKUE BEIUUUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocuntes, Apixanue, bruocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANbl, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHYECKasA peaKUMs

[Iepunonnueckunt 3akoH. Ileproanueckas cucTeMa XMMAYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aTtomMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kaiausd, Kalblusi W UX
COCOMHEHUNW B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Illepuoanueckou
CUCTEME U CTPOCHUEM UX AaTOMOB.

Crpoenue BemiecTBa: BHAbI XMMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKU U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukanys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX
COCMHEHUI, TEHETUYECKas CBA3b HECOPTaHMYECKUX BEILIECTB.

Knaccudukanus XMuMUYIECKUX PEAKIUi M0 Pa3IMYHbIM MPU3HaKaM (110 YHCITY
W COCTaBy YYacCTBYIOIIUX B pEAKIMH BEHIECTB, MO TEIuioBoMy 3¢ (deKTy, Mo
W3MEHEHUIO CTETICHEH OKHMCICHUS XUMHUYECKUX SJIEMEHTOB, MO OOpPAaTUMOCTH, MO
YUYACTHIO KaTajau3aTopa). DK30- U SHIOTCPMUUYCCKHE PEAKIIMH, TEPMOXHUMHUYCCKHUEC
YpaBHEHHS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsiTHe 00 00paTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakiusiX. [IoHsITHE 0 TOMOTEHHBIX U TeTEepPOTEeHHBIX
peakuusx. [lonsarue o karanmse. [losTue 0 xumuueckom paBHoBecuu. DakTopsl,
BIIUSIIOIIME HAa CKOPOCTh XUMHMYECKOW pPEaKIMU M TOJ0KEHHUE XUMHUYECKOTO
PaBHOBECHH.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKLMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKIUHU. CocraBieHue  ypaBHEHUM



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJb30BAHMEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTUYECKON TUCCOLMALUU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnsl, aHnoHbl. MeXaHH3M AUCCOLMALMKM BEIIECTB C PA3JIMYHBIMU BHJIAMU
XUMUYECKOH cBsA3U. CTeneHp auccouuranuy. CUIbHBIE U CIa0bIE 3JIEKTPOIMTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAaHUS PEaKIIMi HOHHOTO 0OMEHa,
MOJIHBIE M COKpalI€HHbIE HWOHHBIE YpaBHEHUsA peakiui. CBOICTBa KHUCIOT,
OCHOBAHMMI W COJE B CBETE€ MPEICTABICHUNA OO0 3JIEKTPOIUTUYECKOU
nucconuanuu. KauectBeHHble peakiiny Ha HOHBL. [IoHsATHE O THIpOIH3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJAEISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIECTB — META/UIOB M HeMeTauioB (rpadura M aimasa), CIOXHBIX BEIICCTB
(xyopuaa HaTpUs), WCCICIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peaKInu
OT BO3JECUCTBUS PA3NIMYHBIX (PAKTOPOB, HCCIEIOBAHHE BJIEKTPOINPOBOJAHOCTH
pacTBOpPOB BEUIECTB, IMpPOLECCAa JUCCOLMALMU KHCIOT, IIEJI0Yed M  COoJel
(BO3MOXXHO  WCHOJNB30BAaHHE BHUJICO MATEPUANOB), IPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKK  TPOTEKaHWS  peakluii HOHHOro  OOMEHa
(oOpazoBanue ocajka, BBIACICHHWE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEaKUUN
(ropenue, peakiyu pas3OXKCHUs, COCMHEHHS), PAcIlO3HABAHNE HEOPTraHMYCCKUX
BEIIECTB C TIOMOILIBIO KA4YECTBEHHBIX pEAaKUUMHd Ha HOHBI, PpEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanibl 1 MX coeinHeHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTpPOCHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTtpoeHue U (U3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKME CBOWCTBA HAa MpUMEpEe  XJjopa
(B3amMopelicTBE € MeETaJUIaMH, HEMETAJUTAMH, IIesiouaMu). XJIIOPOBOIOPOI.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, IOJYy4YEHHUE, NMPUMEHEHHE. [lelicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OPraHU3M YelOoBeKa. BakHelmme XJIOpUAbl U HX
HAXO0XKJEHUE B IPUPOJIE.

O6mas xapaktepuctuka 31aemMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOECHUS
aTOMOB, XapaKTEepHbIE CTENEeHH okucieHus. CTpoeHue M (pu3nyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBoaopoll, cTpoeHue, (pu3nyeckue u
XUMHUYECKHE CBOMCTBA. OKCUIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHOB.
Cepnas kuciotra, (Qusnueckue W XUMHYECKHE CBoOicTBa (0oOmIpe Kak
NPEJCTaBUTENS KJlacca KHUCIOT W crhernuduueckue). XUMHUSCKUE pPEaKIny,
JeXalue B OCHOBE MPOMBIIUIEHHOTO Croco0a MOMYyYEeHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUcaO0Thl. COMM CEpHOU KUCIOThI, KAUECTBEHHAs] PEaKIUs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COCIUHEHUH B MpUpoAe. XUMHUYECKOE
3arps3HCHUE OKPY)KAIOIIEH Cpeabl COSAMHCHUSMH Cepbl (KHUCIOTHBIC JIOXKIH,
3arps3HEHUE BO3IyXa M BOJOEMOB), CITIOCOOBI €T0 MPEI0TBPAILCHHSI.

OObmass xapakrepuctuka 3yeMeHTOB VA-rpymmbsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETICHU OKHCJICHHS. A30T, PacIpOCTpaHCHUE B MPHUPOJIE,
busnyeckue u XuMnueckue cBoiictea. KpyroBopor a3ora B npupoje. AMMHAK, €ro
bu3nYecKue 1 XuMHUYECKHUE CBOMCTBA, MoJlydeHne U npumeHeHue. Conu aMMoHus,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHAs peakiys Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoJydeHHe, (U3UIECKHEe W XUMHUYCCKUC
cBoiicTBa (0OmMEe Kak TMpEACTaBUTENs Kiacca KHUCIOT W CHEIU(pUICCKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUS B KadyeCcTBE MHMHEPAJbHBIX
yao0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYIKAIOIIeH Cpelibl COeMHEHUSIMU a30Ta
(KHCITOTHBIC JTOKJIM, 3arps3HEHUE BO3JyXa, MOYBBI W BOJOEMOB). Docdop,
ajuioTponHeie Monudukanuu ¢docdopa, puznueckue M XUMUYECKHE CBOICTBA.
Oxcun pochopa (V) u pochopHas kuciora, Gpu3HIeCKre U XUMUYCCKHIE CBOMCTBA,
nostydeHue. Mcnonb3oBanue GpocdaToB B Ka4ECTBE MUHEPATBHBIX YIOOPEHUI.

O6mas xapaktepuctuka 31emMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTEICHW  OKUCICHUSA.  YTJIEPOJ,  aJUIOTPOITHBIC
MOAM(UKAIINK, pPacCIpoCTpaHEHHE B TPUPOAE, (PU3NUECKHE W XUMHUUYCCKHE
cBoiicTBa. AncopOuus. KpyroBopot yriaepoaa B npupojie. OKCUIbI yIiiepoaa, ux
dbuznyeckue W XMMHYECKHE CBOMCTBA, JEHCTBUE Ha KUBbIE OPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTHUYECKHE IMPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa mI00aJbHOTO TMOTEIUICHHS KIIMMAaTra, MapHUKOBBIM
ahdexT. YronpHas KACIOTa B €€ COH, NX (PU3UICCKUE U XUMUICCKHUE CBOWCTBA,
noiiydeHue W mnpuMmeHeHue. KadecTBeHHas peaknusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEIHCKOM
XO3SIUCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, STHJICH, alleTHJICH, dTAHOJI, TJHUIEPHH, YKCYCHAs KUCIIOTA).
[TpupoaHble HMCTOYHUKH YIIeBOAOpoa0B (Yrojib, NPUPOAHBIA ra3, HedTh),
NPOAYKTHl HMX TepepaboTku (OCH3MH), WX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTUYECKH Ba)KHBIX BEIIECTBAX: JKHPAX, OCNIKaX, YIJIEBOAaX — H UX
poJii B OKM3HM 4YeJOBeKa. MarepuanbHOEe CAWHCTBO OpPraHUYECKHX |
HEOPTraHWYECKUX COCIMHCHUMU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJy4YeHUE U
npumeHenue. CoeauHeHUs: KpeMHUs B mpupoge. OOmme mnpeacraBieHus 00
okcugae kpemaus (IV) u kpemuueBoit kucimore. CHUIMKATBI, UX HCIIOJB30BAHKUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)kHEHIIIME CTPOMTEIIbHBIC MaTepHasbl. KEPaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B IOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4deHUEe 00pa3I[0B HEOPTAHMUECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IIPOBE/ICHNE KAUECTBEHHBIX PEAKUUI HA XJIOPHUI-UOHBI U HAOJIOJCHUE MPU3HAKOB
WX TIPOTEKAHMs], OIbITHI, OTPaKAIOIIKE (PU3MUECKHE M XMMHYECKHUE CBONCTBA
raJJOTCHOB W WX COCIUHCHUH (BO3MOXKHO KCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HaKOMJICHHE C oOpasnamMu XJOpuaoB (TaJOTCHHIOB), O3HAKOMIICHHE C
obOpasmamMu  ceppl © €  COCAMHEHUSMH  (BO3MOXHO  HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHNE TIpoliecca OOyTIIMBaHUS caxapa TOJ] JeHCTBHEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCIOThl, M3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBiIeHHON CEPHOM KUCIIOTHI, IPOBEICHNE KAUECTBEHHOW peakliuy Ha CyJb(hart-
MOH W HaONoJeHue NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHWE C (PU3MUYECKUMU
CBOMCTBaMH a30Ta, ¢ochopa u wux coenuHeHHH (BO3SMOXKHO HCITOJE30BAHHE
BUJ/ICOMATEPUAIIOB), 00pa3llaMy a30THBIX B (OCHOPHBIX YAOOPEHUH, MOTyueHHE,
coOupaHue, paclo3HaBaHME U U3YYEHUE CBOMCTB aMMMaka, IpPOBEACHUE
KayeCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U (ochaT-UOH U U3YUYEHHUE NPU3HAKOB
UX IPOTEKaHMs, B3aNMOICVCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MENIBIO
(BO3MOKHO UCTIOJh30BAHUE  BHJICOMATEPHAJIOB), W3y4YCHHE  MOJEJen
KPUCTAINIMYECKUX pelETOK anmasa, rpadura, QysiepeHa, O3HAKOMIIEHUE C
IPOLECCOM aJCOpPOLMU PacCTBOPEHHBIX BELIECTB AaKTHUBUPOBAaHHBIM YIIEM U
YCTPOMCTBOM IPOTHBOrasa, MOJydeHHE, COOMpaHUEe, PACIO3HABAHUE U H3YyUCHHE
CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEJCHHE KAaUYeCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-WOHBl W HW3YyYCHUE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHUE C
IPOAYKIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE JKCIEPUMEHTAIbHbIX
3a7a4 1o TeMe « BakHenre HeMEeTaIUIbl U UX COCTUHEHUSIY.

MeTtaJibl 1 X COeIMHEHU S

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux 3nemeHtoB [, .
MenneneeBa u ctpoeHust atoMoB. CTpoeHHe MeTauioB. MeTtamndeckas CBs3b U
METaJUIMYecKasi  KpUCTAUIMYECKass  pelE€TKa.  JJIEKTPOXUMUYECKHA  pAX
HanpspKeHUH MeTamioB. U3nyeckre U XUMUYECKHe CBOWcTBa MeTayioB. OOmue
CrocoObl Toy4deHus: MeTawioB. [loHsTHE O KOppO3WHM METAIOB, OCHOBHBIE
CIOCOOBI 3amuThl WX OT Kopposuu. CruiaBbl (CTallb, YYTYH, JIFOPATIOMUHHIA,
OpOH3a) U UX MPUMEHEHUE B OBITY M IPOMBIIILIICHHOCTH.

[Ilenounsie mMeTamnbl: nonoxeHue B Ilepuonuueckon cucreMe XMMHUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHUE UX aTOMOB, HaXOXKIACHUE B IIPUPOLE.
dusnuecknue U XUMUYECKUE CBoWcTBa (Ha mpuMmepe HaTpus ¥ Kayus). OKCHIbI U



TUAPOKCUABI HAaTpus W Kauus. [IpuMeHeHWe WIeNOYHbIX METANIOB M HX
COEJIMHEHUH.

[[lenoyHO3eMENBbHBIE METAJUIBI MarHMii M KaJbLMW: IIOJIOKEHHE B
[Teprnonnueckoil cucreme xumuueckux 3nemeHtoB [[. M. MenneneeBa, crpoeHue
VX aTOMOB, HaX0XJAEHUE B NpUpoje. PU3n4ecKre 1 XUMHUYECKUE CBOMCTBA MAarHUs
U Kamplus. BaxHedmme coequHeHHs Kanblus (OKCHA, THUAPOKCHJ, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmmoMuHMN: TosioxkeHnue B [leproauyeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa, CTpOEHHE aTOMa, HAaXOXxJeHUE B mpuponae. duszuveckue u
XUMHYECKHE CBOMCTBA alOMUHUA. AM(POTEpHBbIE CBONCTBA OKCHJIA M THAPOKCUIA
ATIOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoil cucteMe XuMAYECKUX 3JIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXJAEHUE B mpupone. DPU3NUECKHE U
XUMHYECKHE CBOMCTBA keie3a. OKCUIbl, THAPOKCHIBI U coiu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJYUICHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C oOpasllaMud METAUIOB W CIUIaBOB, UX (PU3MUYECKUMU
CBOMCTBAMH, H3Y4YCHHEC  pE3YyJbTaTOB  KOPPO3HMH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHJIA
KajJbllud M HATpus ¢ BOJMOW (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPHUATIOB),
HCCIIEIOBAHUE CBOWCTB KXECTKOW BOJBI, ITpOLIECCa TOPEHUS XKejle3a B KUCIOPOIE
(BO3MOXHO  HWCIIOJIb30BaHHWE  BHICOMATEPHANIOB), IPHU3HAKOB  IPOTCKAHUS
Ka4ECTBEHHBIX PEAKIMd HA MOHBI. MarHus, KajablUs, aTlOMUHHS, [IUHKA, KeJe3a
(1) u xenesza (111), menu (1), HaOmOaEHUE M ONMKCAaHUE MPOIIECCOB OKPALTUBAHUS
IUIAMEHU WOHAMH HATpHUs, Kaausd W Kaiblusg (BO3MOXHO HCIIOJb30BaHHE
BHJICOMATEPHAIIOB), HCCIIeI0BaHEe aM(DOTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHHUS
Y TUJIPOKCHU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMe « BaxxHenime
METaJUIbl U KX COCTUHECHUS.

XuMus M OKpPYyKAKOLIAs cpelaa

BemecrBa u Marepuansl B HOBCEIHEBHOM JKU3HM 4ellOBeKa. be3omacHoe
WCIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momonrs npu
XMMHUYECKUX 05KOTaX U OTPABIICHUSAX.

XHUMHYECKOE 3arpsi3HEHUE OKpysKaromeld cpeasl (mpeaeibHas A0MyCTHMast
KOHIIeHTpanus BemecTs, Aanee — [1/IK). Posib XuMuu B pemieHHH SKOJIOTHYECKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslloB MaTepHaaoB (CTEKIIO, CIIaBbl METAJIOB, MOJUMEPHBIC
MaTepHUaIbI).

Meosicnpeomemmnule ceazu



Peanm3anus MeXnpeaMETHBIX CBsA3eH MPU U3yYeHUM XUMUU B 9 Kiacce
OCYIIECTBIIICTCS 4epe3 HCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
TIOHSATHUH, TaK U TOHATHH, SBJISIFOIIUXCS CUCTEMHBIMH IS OTJCIIBHBIX MPEJIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHATHSA. HAYYHBIA (DAKT, THIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIacCHu(UKALUs, MEePUOANYHOCTh, HAOIIOACHNUE,
OKCIICPUMEHT, MOJICIIMPOBAHUE, H3MEPCHHE, MOJICNb, SBJIICHUE, ITapHUKOBBIM
s dexT, TEXHOIOT S, MaTEPHUAITHI.

®dwusuka: Marepus, aroM, D3JCKTPOH, INPOTOH, HEUTPOH, HWOH, HYKJIH],
U30TOIbI, PaJUOAKTHBHOCTH, MOJIEKYJA, JJICKTPUUYCCKUN 3apsj, IPOBOIHUKH,
HOJYIIPOBOJHUKH, JUAJICKTPUKH, (OTORJIEMEHT, BEIIECTBO, TEJIO, O00BEM,
arperaTHoOe COCTOSIHHE BEIIECTBA, Ta3, PaCTBOP, pACTBOPHUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (PU3UYCCKHE BEIMYMHBI, CIMHUIBI W3MEPEHUSA, KOCMHYCCKOES
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJTHIIC.

buonorusi: ¢orocunTres, npixanuwe, Onocdepa, 3KOCHCTEMA, MUHEPATbHBIC
yI0OpEHUs, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, ITUTATEIIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE TOPOJHI,
TIOJIC3HBIC HCKOIIAeMbI€, TOILTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJNbTaTbl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
oOpa30BaHMsI JOCTUTalOTCs B X0/€ OOy4YeHUS XMMUM B €IUHCTBE Y4e€OHOU u
BOCHUTATEIILHON JEATEIIBHOCTA B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMH, NPUHATHIMU B
oOIlleCTBE MpaBWJIaMd M HOPMaMH TOBEICHHSI M CIIOCOOCTBYIOT MpOIeccaM
CaMOTO3HAHUsI, CAMOPA3BUTHUS U COLIMAIIA3AIMHN O0yYarOIINXCA.

JIn4HOCTHBIE  pPE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJACTBOBATbCSI CHUCTEMOW MO3UTUBHBIX I[IEHHOCTHBIX OpPHUEHTAMM U
pacIIMpPEHUE OIbITA IESITETLHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOI'0 OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
Y HAy4YHOMY HACJIEIUIO, IIOHMMAaHHS 3HAYCHUS XHWMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOI0 OOIIECTBa, CIIOCOOHOCTH BIAJETh AOCTOBEPHOW HMH(oOpmaruend o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM W OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA,

2) rpasKAaHCKOT0 BOCTIUTAHUSI

MPEJICTABIICHUSI O COLUHUAIBHBIX HOPMax W NpaBWwiIaX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEeIbCKOM,  TBOPYECKOM W APYruxX  BUAAX
NESATEeILHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HON COBMECTHOM NEATEIbHOCTH TIPH
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJIHEHUH XUMHUYECKHX
HKCTIIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpoIecce JTOM y4uyeOHOU MAEsATEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMIOBEACHHE U IIOCTYIIKA CBOMX TOBApHUILEH C IO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIEACTBUH ITOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSI:

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BEIIECTBE U XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpPA, MPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJBI, B3aAUMOCBSA3SIX YEJIOBEKa C
MIPUPOJHOM CPENOH, O POJIM XMUMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABAaTEJIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOoAUMBIE sl OOBSICHEHHUS HAOJIOJaeMbIX MPOILIECCOB U SIBJICHUH,
MO3HABATENIbHON, WH()POPMAIIMOHHOW W YUTATEIHCKOM KYJIbTYpHl, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEIbBHOW pabOThl € Y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEpPaTypoOH, JOCTYNHBIMM TEXHUUYECKUMHU CPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH,

WHTEepeC K OOy4YeHHWIO W TIO3HAHHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIIEIOBATEIHCKON
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHSI OOy4YEHUS B
anbHEHUIIEM,

4) opMupOBaAHHUA KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU W3HU, OTBETCTBEHHOT'O OTHONIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIN 00pa3 XKWU3HH, OCO3HAHWUE TOCICICTBUNA W
HENPHUATHE BPEIHBIX NPHUBBIYCK (YIIOTPEOICHHS aJIKOTOJIs, HAPKOTHUKOB, KYPCHHS),
HEOOXOJIUMOCTH  COOIOJIGHUST TpaBui 0€30IacHOCTH TIpu  OOpalleHuH ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY U PeaibHOMN KU3HH,

5) TpyA0BOr0 BOCIIUTAHUS .

MHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TTpodeccuil U Tpyaa pa3inuyHOIo poja,
YBOXEHUE K TPYAYy M pe3yJibTaTaM TPYJOBOM JEATEILHOCTH, B TOM YHUCJIE Ha
OCHOBE IIPUMCHCHHUS TIIPEAMETHBIX 3HAHWH 110 XHUMHH, OCO3HAHHBIA BBIOOD
WHJUBUAYAJIBHOU TPAeKTOPUM TIPOJIOJIKEHUS 00pa30BaHMs ¢ YUETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeHON Npo(ecCHoOHaTbHON NESITEILHOCTH U Pa3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B IPOECCUOHATIBHON Cpe/ie;

6) 3K0J10rHYecKOro BOCIIMTAHUA:

HKOJIOTUYECKU 11€JIECO00pa3HOE OTHOIIEHUE K NPHUPOJIe KaK HCTOUYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUSI, IOHUMAHUE [IEHHOCTH 3JJ0POBOTO U
O0e3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHUE IIEHHOCTH COOJIFOACHUS
MpaBHII 0€3011aCHOTO TTOBEICHHS TIPH paboTe ¢ BEIIECTBAMH, a TAKKE B CUTYaIIHX,
YIPOXKAIOIINX 3J0POBbIO U KU3HU JIFOJCH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMS, MOJy4aeMble MPU U3YUYCHUU XUMHH, IS
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH NPUPOJIHON CPEIOH, ISl OBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpPhl, OCO3HAHUSA TIJ00aJIbHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M MYTeH HUX PEIICHUS TOCPEICTBOM METOJIOB XHUMHH,
HKOJIOTUYECKOTO MBIILJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHON U COLUAIIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe wMeTanmpeaMETHBIX pPE3yJIbTaTOB BBIACISIOT 3HAYUMBIE JUIS
dbopMUpOBaHHS MHPOBO33PCHHS OOICHAYyYHbIC IOHATHS (3aKOH, TeEOpHs,
NPHHIINII, THITOTE3a, (akT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMEeTax W IO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ITHX MPEIMETOB (OPMHUPOBATH IMPEJCTABICHHUE O IIEIOCTHOM



HAYYHON KapTHUHE MUPA, U YHUBEPCAJIbHbBIC yueOHbIC ACHCTBUSA (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PErYJSITHBHBIC), KOTOpbIe 0OecneunBaroT (HOPMUPOBAHUEC
TOTOBHOCTH K CaMOCTOSITEIPHOMY IUIAHUPOBAHUIO W OCYIICCTBICHUIO Y4EeOHOM
NESATETHLHOCTH.

Ilo3naBaTe/IbHbIe YHUBEPCAIbHBIE YUeOHbI€ J1eiiCTBUS

Bba3oBble JJornueckue 1elicTBUA .

YMEHHSI HUCTOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHWW. PacCKPBIBATh CMBICT XUMHUYCCKUX IMOHATHH (BBIICIATH MX XapaKTCPHBIC
NpHU3HAKW, YCTAaHABJIMBATH B3aWMOCBS3b C JIPYTMMH IOHSTHSMH), HCIIOJIb30BATh
MOHATHUS 71 OOBSICHEHUS OTJIEIbHBIX ()aKTOB U SIBICHHH, BEIOMPATh OCHOBAHUS U
KpUTEpUU IS KJIaCCU(UKANMKA XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBA3UM MEXKIY OOBEKTaMH H3Yy4CHHS,
CTPOUTH JIOTHYECKUEC PacCyXJACHUS (MHIYKTHBHBIC, JICIYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHHUS;

YMEHHE MPHUMEHATh B IMPOIECCe TIMO3HAHUS TOHATUSA (MpeAMETHbIE U
METaINpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMHUHU MOJICIbHBIC MPEACTABICHUS —
XUMHYCCKHH 3HAK (CHMBOJ JJIEMEHTA), XUMHUYECKas (GopMysia M ypaBHCHHE
XUMUYECKON PEaKIUU — MPHU PEIICHUN Y4eOHO-TTIO3HABATEIBHBIX 3a71a4, ¢ YIETOM
ATUX MOJIETBHBIX TPEJICTABIICHUN BBISBJISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUH,
BBEISIBIIATH  OOIME 3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SBJICHUSX.

Bba3oBble uccienoBaTeIbCKHeE 1€ CTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABIICHHBIE BOIPOCHl B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI Il (OPMHPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETEHUE OIbITa IO TUTAHHUPOBAHWUIO, OPTaHU3AIlMUd W IPOBEACHUIO
YUYCHHUYECKUX JKCIIEPUMEHTOB, YMEHHME HAOII0JaTh 3a XOJOM IMpoIlecca,
CaMOCTOATENIHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYIUPOBATH 000OIIECHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIIEIOBAHMUS, COCTABISATh OTUET
O MpoJieJIaHHOMN paboTe.

Pabora c nnpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETHPOBATH WH(OOPMAIUIO
pa3TUYHBIX BUOB U (HOPM MPECTABICHUS, TIOTyIaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONyJIApHAs JIUTEpaTypa XUMHYECKOTO COJCPIKaHHS, CIPABOYHBIC
nocoous, pecypchbl VHTepHeTa), KPUTHUSCKH OILEHHWBATH IPOTHBOPCUYHMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHUIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
UH(POpMallUd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJI BBIIIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 3aja4 ONpPeNeIEHHOrO TUIA, IPUOOPETEHUE OIbITA B
o0lacTl UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPO aKTUBHOTO HMCIIOJIb30BAHMSI PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBHIOMpATh ONTUMANIbHYIO (hOpMYy MpeAcTaBiIeHUsT HHPOPMAIUHU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jayd  HECJIOKHBIMM CXEMaMH, JAMarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOUHAIUSIMUY,

yMEHHE WCIIOJIb30BaTh U AaHAJIW3MpPOBaTh B Ipoliecce Y4YeOHOH W
UCCIIEIOBATENIbCKON N1eATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3sIMiCTBa M TPaHCIOPTAa HAa COCTOSHUE OKpY’Kalolled NpUPOIHON
CpElBl.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE yueOHbIe 1eiiCTBUA:

YMCHHS 3aJaBaTh BONpPOCHl (B Xozie mauanora u (WJIM) JHUCKYCCHH) IIO
CyLIECTBY  oOCykJaeMoll  TeMbl, (OPMYyJIHpPOBATb CBOM  IPEAJIOKEHUSA
OTHOCHTEJILHO BBINIOJIHEHUS MPEJIOKEHHOH 3a1a4u;

YMEHHUSI  OPEJCTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl  [O3HABATENIbHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAINIO
pPE3yIbTATOB BBIMOJIHEHUSI XUMUYECKOTO JKCIEpUMEHTa (J1ab0opaTOpHOTO OIIBITA,
1ab0paToOpHOM pabOTHI MO UCCIICIOBAHUIO CBOICTB BEILIECTB, YICOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATENIBHONM M HWCCIIEOBATENbCKOM  NIEATEIbHOCTH MPU  PEHICHUU
BO3HUKAIOIMIUX TPOoOJIeM Ha OCHOBE ydéra OOIIMX WHTEPECOB M COTJIACOBAHUSA
no3unuid (00CykIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPAUHAIIHS
COBMECTHBIX JICWCTBUM, OIpeneJeHHe KpPUTEpUEB IO OILIEHKE KauecTBa
BBIITOJTHCHHOW pabOThI U IPYTHE).

PeryiasiTuBHbBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATEIBHO OMPENENATh LENH [eATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSATEeILHOCTD, BBIOMpaTh Hanbosee 3QGeKTUBHBIE CIIOCOOBI pellieHrs y4eOHbIX U
NO3HABATEJIbHBIX 3aJ1a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKECHHBIM  AJITOPUTM  JEMCTBUM MNPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHMK 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKIIHSIX,
OLIEHHWBATh COOTBETCTBHME IOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOW IIeNid, yMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MTpeIjiaraeéMble B YCIOBUU 3aJaHU.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJIEp)KaHusl, YCTAHOBJIEHHOTO JaHHOW ¢eaepaabHOl pabdodeld MpoTrpaMMOi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMHCS HAy4YHbIE 3HAHWS, YMEHHUS U CIIOCOOBI



NeucTBuM, crneruduueckue IS TpeaMeTHONM o0jactu  «XHUMHUS», BHUJIBI
JNEATEIBHOCTH MO  MOJYYEHUI0 HOBOIO  3HAaHMS, €ro HWHTEPIPETALNH,
npeoOpa30BaHUIO U PUMEHEHHIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYalIUSX.

K xonIty oOydenus B 8 kjacce mpeAMETHBIC pe3yIbTaThl HA 06a30BOM ypOBHE

JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMCHUIA:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI. aTOM, MOJEKYJA,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS W HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XMMUYECKOTO 3JIEMEHTAa B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHUYECKasi pPeakius, KiacCUuPUKalusg peakiuil: peakiuu
COCAMHEHUS], PEaKIUU Pa3JIOKEHUs, PEaKIUU 3aMElIeHUs, peaKun
0oOM€Ha, 3K30- U SHJOTEPMHUECKUE PEAKIINH, TEIIIOBOM 3 (PeKT peakuuu,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJISpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOP, MAccoBasl JOJs BEIIECTBA
(mpolieHTHAs KOHIICHTpAIIMs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHUM U
MPUMEHSThH 3TU NOHATHUS MPU ONKUCAHUY BEILIECTB U UX NPEBPAIICHUMN;

e HCIOJb30BATh XHWMHUYECKYIO CHUMBOJHMKY JUIsl COCTaBjieHUs (opmyi
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e OINpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENEHb  OKHCJICHUSl  JJICMEHTOB B  OMHApHBIX  COCJUHEHMUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJacCy COEAUHEHHI MO
dbopmysiaM, BHJI XUMHUYCCKOW CBsi3W (KOBaJIEHTHAass M HWOHHAs) B
HEOPTaHUYECKUX COCTUHECHUSIX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MAacChl BELIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUSsI, 3aKOHa ABOTaJIpo;

e OINWCBHIBATh U XapakTepu3oBaTh TaONMuHyro ¢opmy llepuoanueckoi
CUCTEMbl XHMHMUYECKHUX DJJEMEHTOB. pa3jiuyaTh [OHATUS «TJIaBHas
noarpymmna (A-rpymma)» u «mobdounas noarpymnmna (b-rpyrmma)», manbie u
OOJIbIIINE TIEPUOJBI, COOTHOCHUTH OOO3HAYECHHS, KOTOpbIE HMEIOTCS B
tabnune «llepuonuueckass cucteMa XUMHUYECKHX »djieMeHTOB [J[. W,
MeHneneeBa» € YHCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB



XUMHYECKHMX 3JIEMEHTOB (COCTaB W 3aps[ sapa, oOIee YKCII0 dJIEKTPOHOB
U pacrpeiesieHHE UX MO0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE HJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMHYECKHE peakiuu (IT0 YUCITy M COCTaBy YYaCTBYIONIMX B PEAKIHH
BEIIECTB, 110 TeII0BOMY 3 dekry);

XapakTepu3oBaTh (OMUCHIBATH) OOINME XMMHYCCKUE CBOWCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAS OMHUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXKHOCTHM TMPOTEKAHUS XHUMHYECKUX MPEBpAIICHUI B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTrO 3JIEMEHTa 10 (opmyJie
COEJIMHEHHSI, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU pEaKIuy;

MIPUMEHSTh OCHOBHBIE OINEpPALMU MBICIUTEIBLHON JEATEIIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHUCTEeMAaTHU3allMIo, KJIacCU(UKALIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€M — MJI U3Yy4YEHUs CBOICTB
BEIIECTB U XUMHUYECKUX PpEaKIHil, eCTeCTBEHHO-HAy4YHbIE METOIbI
MO3HAHUS — HAONIOJACHUE, W3MEpPEHHE, MOJICTUPOBAHMUE, IKCIIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIH);

CIENOBAaTh  IpPaBWaM  MOJIb30BAHHUS ~ XMMHYECKOM  TOCYAOM |
Ja00paTOpHBIM  O0OpYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIlleHHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB TIO TOJYYEHHUIO U COOUPAHUIO
razoo0pasHbIX BeliecTB (BOAOpPOAa M KHCIOPOJa), NPHUTOTOBJICHHUIO
pacTBOPOB C OMNpPENEIIEHHOM MACCOBOW JI0OJIE pacTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB LIETIOYEH U KUCIOT C MTOMOUIBI0 MHIUKATOPOB
(maxmyc, peHondranenH, METUIOPAHXK U APYTHE).

K xonity oOyuenus B 9 kjacce rnpeMeTHbIE pe3yIbTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMCHHUIA:

pacKpbhIBaTh CMBIC] OCHOBHBIX XHMHWYECKUX TMOHATHUH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHWOH, AaHHWOH, IIPOCTOE BEIIECTBO,
CJIOHO€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHCJICHMS, XUMUUYECKasl PEeaKius, XUMHUUYecKas CBsA3b, TETUIOBOU A PeKT
peakuuu, MOJIb, MOJISIPHBIN 00BEM, pacrtBop, BJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOIUTHYECKAS OUCCOLMAIMSA, PEAKIUN HOHHOTO
oOMeHa, KaTaliu3aTop, XHWMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIHMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHUCICHHE UM  BOCCTAHOBIICHHE,
aJIoTponusi, aM(pOTepHOCTh, XUMHUYECKas CBsI3b (KOBaJICHTHAs, MOHHASI,
METaJITYecKas), KpUCTAUIMYecKas pemniérka, KOppo3Wus METaJUIOB,
CIUIaBbl, CKOpPOCTb XHMHYECKOW pEAKIUH, MPEACIbHO AOMyCTUMAs
koHueHtpaiusa [IJIK BemniecTna,;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MPUMEHSThH ATU MOHSATHUSI IPU ONKMCAHUY BEILIECTB U UX NPEBPAIICHUN;
UCIIOJI30BAaTh XUMUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENEIIATh BAJICHTHOCTh U CTEIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUSX PpA3IMYHOrO COCTaBa, IPUHAJICHKHOCTh BEHIECTB K
ONpenen€éHHOMY KJacCy CO€IMHEHHMH 1o (opmysiaM, BUJ XUMHUYECKON
cBsi3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHWYCCKHX
COCIMHEHMSIX, 3apsij MOHA M0 XUMUYECKON (opMyIie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAWMHEHUM, THUI KPUCTALTUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA,

packpeiBath cMmbich llepuognueckoro 3akona J[. WM. MengaeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHWE. OINUCHIBAaTh U XapaKTEPU30BaTh
Tabnuunyto (opmy Ilepuoanydeckoil cucTeMbl XMMHYECKUX DJIEMEHTOB!
pa3nuyaTh TOHATHS <IJIaBHas moarpynmna (A-rpymma)» u «noOouHas
noarpynna (b-rpynma)», Manmeie W OOJNBIIME TEPUOJBI, COOTHOCHTH
0003Ha4YeHHUs, KOTOpPhIE MMEIOTCA B MEPUOJUYECKOM Tabmuie, ¢
YUCJIOBBIMU  XapaKTepPUCTHUKAMH  CTPOCHHMS  aTOMOB  XMUMHYECKHUX
9JIEMEHTOB (COCTaB W 3aps sjapa, OOIIee YHCIO JJICKTPOHOB H
pacmpeneseHHe HMX T0 DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTA B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCAVMHEHHUHN B
npejenax MajblX NEPUOJO0B U TJIABHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PHUITMPOBATh XUMHUUYECKHE HJIIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XMMHYECKUE peakiuu (M0 YUCIIy W COCTaBy YYacTBYIOIIMX B PEaKIUH
BEILIECTB, MO TEIIOBOMY 3P (DEKTY, MO0 U3MEHEHHUIO CTETEHEH OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB);

XapakTepru30BaTh (OMHUCHIBATH) OOIIME M CHCHH(PHUSCKUE XHUMHUYCCKHUE
CBOMCTBAa TIPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPXKAas OMNHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBJISITb YPABHECHUS DJICKTPOJIUTUUECKONW JHUCCOIMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIMid, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TCHCTHUYECKOM CBSI3M MEK/y BEIIIECTBAMHU Pa3IMYHBIX KJIaCCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHca ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTCKaHUS XHWMHUYCCKHX TPEBPAIICHUH B Pa3IWYHBIX
YCIIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MacChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa 10 (dopmylie
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHCHHUIO XUMHYECKOU PCaKIINH;

cobmofaTh  MpaBuia  IOJB30BAHUS  XUMHUYECKOM  IMOCYJIoM U
Ja00paTopHbIM  O0OpYy/JOBaHUEM, a TakKe IMpaBWiIa OOpalleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH TIO BBITTOJTHCHHUIO
Ja00pAaTOPHBIX XUMHYECKHX OIBITOB II0 TOJYYEHHIO W COOMpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YIICKUCIIOro ras3a);

MPOBOAUTH  PEaKIM{, TMOJATBEP)KJAIOIIME  KAYyeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB. PACIO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMU/I-,
uoaua-, kKapOonat-, docdar-, cwiMkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHMS M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPTaHUYECKHUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTEPAIUHA MBICTUTEIHHOU NEATCIHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O000OIleHHE, CHUCTEMATHU3allMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€l — Ui WM3Y4YEHUS CBOWCTB BEIICCTB M
XUMHUYECKHUX peaKIuid, €CTCCTBCHHO-HAYYHBIC METOJbl ITO3HAHUS —
HAOII0ICHUE, M3MEPEHHE, MOJAEIUPOBAHUE, DKCIECPUMEHT (pealbHbI |
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJsmn4yecTBo 4acoB
Ne HauMeHoBaHue pa3iesioB H DiekTponnbie (udppoBkIe)
KoHnTpoJbHbie IIpakTHYecKkue
n/n TeM NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIe XUMUYECKHE MOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubnuorexa [{OK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMmuueckue 15 1 bubmunorexa IIOK

' peaxImn https://m.edsoo.ru/7f41837c

Hroro mo pazneny 20

Pazgen 2. BaxHelilme npeacTaBUTe 1M HEOPTrAaHUYECKUX BellleCTB
51 Bosayx. Kucnopon. [Toustue 6 bu6mmoreka IIOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa. Ilonstue o kucnorax 3 1 bubnunoreka LIOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsr. [lonstue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCTMHEHU

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emMeHToB /. 1. MenaesieeBa. CTpoeHne aTOMOB.

Xumuueckasi cBsizb. OKHCJINTEIbLHO-BOCCTAHOBHTEIbHBIE pPeakuumn



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

Ilepronnueckuii 3aK0H U

31 [Tepuonnueckas cuctema 7 bubnuoreka LIOK
XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4ecKas CBA3b.

3.2 OKHUCIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bubmunorexa IJOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 brbamorexa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosnyecTBO yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne ni/n P Kontposbnble IlpakTHueckue (wnbp )
NPOrpaMMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3jnen 1. BemecTBO M XUMHYeCKHe peaKIIUN
11 [ToBTOpeHue u yriuyOiacHue 3HAHMIA 5 1 bubmmorexa [JOK
' OCHOBHBIX pa3JeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPONIUTHYECKAST JUCCOLIUALIMS. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. Hemera/ibl M MX COeTHHEHUS
51 OO0mras XxapaKTepuCTUKa XUMHUECKUX 4 1 bubnuoreka [{OK
' aneMeHToB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.3 anemMeHToB VA-Tpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHIEL. ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mmast XapaKTepuCTHKa XUMHUIECKIX
24 aneMeHToB |V A-rpynmel. Yriaepoa u 8 1 2 Bubmmorexa [IOK
' . Py ' poa https://m.edso0o.ru/7f41a636
KPEMHUH U UX COCTUHECHHUSI
Hroro no pazneny 25



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

Pa3znen 3. MeTa/LIbl H UX COCIMHCHHUA

. bubnmoreka LIOK
3.1 O6mme CBOHCTBA MeTAIIOB 4 https://m.eds00.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIIINe METAJUIBL U UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:kawuias cpeaa
4.1 BerecTBa 1 MaTepualibl B )KU3HU YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl

1 IIpeamer xumun. Ponb XUMUU B KU3HU 1 bu6mmoreka [JOK
YyeJioBeKa. https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK

2 Texra n pemectsa L https://m.edsoo.ru/ff0d61c6

3 IlonsaTre 0 MeTOaX MO3HAHUS B XUMHH 1 bubmotexa [JOK

A https://m.edsoo.ru/ff0d227e
ITpakTuyeckas pabora Ne 1 «I[IpaBuna

4 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnmnoreka [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
o0opy10BaHHEM»

5 Yuctele BemecTBa U cMecu. CiocoObl 1 bu6nmoreka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[MpakTrdeckas pabora Ne 2

6 «Pa3znenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK

. bHMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKH MTOBAPEHHOMN COJIN)»
bu6mmoreka [IOK
7 A 1
TOMPIH MOJICKY IR https://m.edsoo.ru/ff0d2a6¢c

8 XUMUYECKHUE AIIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(cMMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

9 [IpocThie U CIOXKHBIC BEIIECTBA 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2a6c¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmuoreka [JOK

10 A -
TOMHOTMOJICKYILIpHO® yHemHe https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
11 Xumudeckas opmyiia. BameHTHOCTh bubmmorexa [JOK
bumy’a. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
12 OTtHocuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
13 MaccoBas [10JIs1 XUMAYECKOIO bubmuoreka [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
14 KonuuectBo BemectBa. Moib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
15 OU3NYECKUE U XUMUYECKUE SABICHUSA. bubnuorexa [JOK
XUMUYecKask peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haky u ycia0BHs IPOTEKAHUS bubnuoreka [IOK
16 .
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHMS MACChI BEILIECTB. bubnnorexa [JOK
XUMUYECKUE YPaBHEHU https://m.edso0.ru/ff0d3b88
Brruucnenust koaudecTBa, MacChl
18 BEIIECTBA 110 YPaBHEHUSM XUMHYECKUX bubmorexa HOK
HeeTBa o yp htps://m.eds00.ru/ff0d5708
peakuuit
Knaccudukanus XUMHYESCKHX PeaKIIHiA
19 (coe I/IH(EHI/ISIH a3JI0KEHHUS e bubmmorexa LIOK
8 P ! https://m.edso0.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
20 sHIMKIoneaucT. O000IIeHNE U bubmmorexa LIOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAHUI
21 Konrponsnas padora Nel o reme bubnuoreka [IOK

«BemecTBa 1 XUMHYECKHUE PEAKLIUN»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecsk razos. Cocras

22 Bo3ayxa. Kuciopoa — sneMeHT u bubmmorexa [JOK
Ayxa. oA https://m.edsoo.ru/ff0d448e
poctoe BemecTBo. O30H
DOU3NYECKUE U XUMHUUYECKUE CBOMCTBA
23 Kuciaopoaa (peakiuu OKUCICHHS bubmoreia LOK
poAia peart ! https://m.eds00.ru/ff0d4614
ropenue). [Tonsatue 06 okcumax
CriocoObI oTy4eHusT KUCJIOPOia B
24 J1a00paTOPHH Zlqn OMI,IHJJIeHILOﬂCTM bubmorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopona
TennoBoii 3 PexT XUMUIECKOI
o5 peakiuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUYECKUX PEAKIIHSIX
TomumBo (HedTh, yroiab U METaH).
26 3ar ;13He}51/16¢1;03 . a, CTIOCOOBI Zro bubmmorexa [OK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALCHUS
[TpakTuyeckas pabora Ne 3 o Teme
27 «[TonydeHne u coOMpaHKue KUCIOPOIa bubmorexa HOK
i N p poa, https://m.edsoo.ru/ff0d4ae2
W3YYEeHHE €ro CBOMCTB»
28 Bomopon — anemeHT u mpocToe bu6mmoreka [JOK
BelecTBo. HaxoxieHne B npupoje https://m.edsoo.ru/ff0d4ddo
29 du3nYecKre U XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
30 Homsirine o wucsoTax i comix https://m.eds00.ru/ffod50d2
31 CriocoOsI MoTy4eHust BOAOPO/ia B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
32 [TpakTrueckas padbota Ne 4 o Teme bubmuorexa [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[Tomydyenne u coOupanue BOAOPO/Ia,
H3YUYCHHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

MousipHbiii 00BEM ra3oB. 3aKOH

bu6mmoreka [IOK

33
ABoragpo https.//m.edsoo.ru/ff0d542e
Boruncnenus o0bEMa, KoauuecTsa
34 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmorexa LHOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruucienus 00bEMOB ra3oB 1o
35 ABHEHUIO PEaKIMu Ha OCHOBE 3aKOHA bubamorexa LOK
P " peakit . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH ra30B
36 DOU3NYECKUE U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
37 CoctaB ocHoBanwuii. [Tonstue 06 bubnmnoreka [JOK
MHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HachlieHHbIe
38 u HI;HaCBIpeHHBIIe) aCTBOPBI MH;.CCOBaSI bubmmorexa [OK
B P PEL https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
39 «[IpuroroBiieHHE PaCTBOPOB C bubnnorexa [JOK
ONpeAcIEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOI'O BEILIECTBA»
40 KontponsHas pabora Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
41 Oxcupsl: cocTaB, KiaccupuKarms, bubnmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHre U XUMHUYECKUE CBOWCTBA
bu6mmorexa [IOK
42 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX

OKCHJI0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHHS: COCTaB, KJIaCCU(DUKAIINS,

bubmuoreka [JOK

43
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [TonyueHue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocras, kinaccuduxarms, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
46 [TonyueHnne n XuMU4ECKHE CBOMCTBA bubnnorexa [HJOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue). HOMEHKIIATypa,
47 CHOCOéLII) O q)eHm{ XHMHqZIc)KHe bubmorexa LHOK
N y ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuueckas padbora Ne 6. Pemenue
48 AKCIICPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUIT»
49 I'eneTnueckas cBA3b MEXKIY Ki1accaMu bubnnorexa [JOK
HEOPraHUYECKUX COEAUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
50 O0600611eHre U crucTeMaTu3alus 3HaHu !
B H https://m.edsoo.ru/00ad9ch2
Konrponsnas padora Ne3 o treme
51 "OCHOBHBIE KJIACCHI HEOPTAHUYECKHIX bubmorexa LHOK
o P https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBBIe OMBITKH KIIaCCUPUKAITIN
52 XUMHUYECKHX 3JIeMeHTOB. [ToHsATHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
Tpynmax CXOIHBIX JIEMEHTOB
[Tepronnueckuii 3aKOH 1
bubmuoreka [JOK
53 [Tepuoanueckast cuCTeMa XUMUYECKUX

anemenTtoB JI. . Menaeneena

https://m.edsoo.ru/00ada52c
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bubmuoreka [JOK

54 I1 , ,
CPHOARL TPYIIHEL, HOATPYHIIH https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. COoCcTaB aTOMHBIX bubnmorexa [JOK
saep. M3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI0UYEK
. bubnmorexa [JOK
56 aTOMOB 3J1IeMeHTOB [lepuonudeckoii
https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneena
XapaKTepucTUKa XUMHYECKOTO
57 3JIEMEHTA MO0 €ro MOJIOKEHUIO B bubmuoreka [JOK
[Tepuonuueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenaeneeBa
3navenue [leproauueckoro 3akoHa s
pa3BuTUs HayKu U npaktuku. . 1. bubnuoreka [IOK
58 .
MenneneeB — y4€HBIN, TEIArOT U https://m.edsoo.ru/00ada96e
IpaX<TaHuH
PesepBubIii ypok. O000IIEHHE 1
59 CI/ICTIe)MaTI/BZp ust 3HaHI/II>I'IH / bubmorera [JOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepouHast pabota
KonTponbHas padora Ned 1o teme
60 «Cr (I))eHHe aT(I))Ma XuMudeckas CBI3b» bubmmorexa [TOK
P y ' https://m.edso0.ru/00adb486
/ Beepoccwuiickas mpoBepouHasi paboTa
DIIEKTPOOTPHULIATETLHOCT AaTOMOB bubnuorexa [JOK
61
XHUMHYCECKHX IJIECMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
62 4
ONHAT XHMITHECKAs CBAD https://m.edsoo.ru/00adac34
63 KoBasienTHast monsipHasi XMMUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 KoBasienTHast HenosnsipHasi XUMUYECKas bubnmorexa [JOK
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CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
1
65 Creneny okucieHus https://m.edsoo.ru/00adae28
66 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bu6mmoreka [JOK
67 OKUCIUTEN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
PesepBHeblil ypok. O0001IIEHHE U
68 CI/ICTEMaTI/BZp Ust 3HaHHI;H 110 TeEME 1 bubnnorexa [IOK
. https://m.edsoo.ru/00ad9cb?2
«CTtpoeHue aroma. XUMHUYECKasl CBSI3b»
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoJuunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabsubie  IIpakTHueckue
n/m Bcero u3ydyeHust oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
[Teproanueckuii 3aK0H.

1 [Tepuonuueckas cucrema 1 bubnnorexka [JOK
XUMHUYECKHX 3eMeHToB /. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMUYECKHX IIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMU9eCKOM CBSI3U U THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme

5 «[ToBTOpEeHuE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX pa3/iesioB Kypca 8 kiacca»

6 Knaccudukanus xuMnaeckux 1 bubnnorexa [JOK
peakLyii 10 pa3IndHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eaknyu. IToHsTHE O TOMOTE€HHBIX U 1 bubmmorexa [TOK
p ' https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIUSIX
[TonsATHE 0 XUMHYECKOM PaBHOBECHUHU.

Bbu6mmoreka [JOK

8 ®DaKTOPHI, BIUSIOIINE HA CKOPOCTh 1

XHUMHYSCKOHN PE€aKuU U IMOJTOKECHUC

https://m.edsoo.ru/00adc28¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [JOK

9
peaxuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTHUECKOU
10 I/ICSO 156:) I/II:[Ip CunbHble U ciadble buGnnorexa LIOK
A HHATLIH. https://m.edsoo.ru/00adcd68
3JICKTPOJIMTHI
11 HoHHBIE YpaBHEHUS PEAKIIUNA bubmmorexa LOK
yp peartl https://m.edsoo.ru/00add448
XUMHAUECKHE CBOIICTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPENCTABICHUI bubmmorexa LOK
ped https://m.eds0o.ru/00add5ds
00 JIEKTPOJIMTHICCKOM JTUCCOLUAIIUN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEeACTABIIEHAI 00 bubmmorexa LOK
p . https://m.edso0.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 TTousTie o runpoanze coyien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMAaTH3aIIHs bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne sKCriepuMeHTaIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4u»
Kourponbnas padora Ne2 o teme
17 <(3J'ICIF()T OJ'II/ITIf‘{eCKaH HCCOoLaINA bubmmorexa LOK
p A HHATHA. https://m.edsoo.ru/00addecO
XVUMUYECKUE peaKIui B PACTBOPAX»
OO0mras XxapaKTepuCTHKA TaJOTeHOB.
18 XUMHAYECKHUE CBOMCTBA HA IIPUMEDPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTa, bu6mmorexa [IOK
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XUMUYECKHE CBOWCTBA, MOTYUYEHUE,
MIpUMEHEHNE

https://m.edsoo.ru/00adel104

[IpakTuyeckas padora Ne 2 o reme

bu6mmoreka [JOK

20 «[Tonyuenne cOIIHON KUCIOTEI,
_ i . https://m.edsoo.ru/00ade348
U3y4YEHHE €€ CBOWCTB»
Brruncnenus o ypaBHEHUSIM
21 XUMHYECKUX PEAKLIUN, €CIIH OIUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymsl https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(HUKALINN CEPHI.
93 Haxoxnenue cepsl U €€ coeTMHEHUI bubnuorexa [JOK
B NpUpOJIE. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHE, bu6nmoreka [JOK
bu3NYecKre U XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHas KUCIOTA,
25 du3nyeckre 1 XMMUYECKHe CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XVUMUYECKUE PeaKIlnH, JeKaIlie B
OCHOBE TIPOMBIIIIEHHOTO CIIoco0a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpeabl COETUHEHUSIMU
cepol
97 Brruncnenue MaccoBoil JJOIU BBIXO1a bu6mmoreka [IOK
NPOIYKTa PEAKLINU https://m.edsoo.ru/00adec8a
28 OO6m1as XxapaKTepucTHUKa JIEMEHTOB bubmuorexa [JOK
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VA-rpynnsl. A30T, pacipocTpaHEHHUE
B Iipupoje, Gpu3nveckue u
XMMHYECKHE CBOMCTBA

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

AMMHaK, ero Gu3nIecKue u

29 XUMHUYECKHE CBOWMCTBA, MOJTYYEHUE U bubmoreia LOK
1Y https://m.eds00.ru/00adf004
IPUMCHECHUE
[TpakTuueckas pabora Ne 3 o Teme
30 «[Tomy4yeHre aMMHaKa, U3y4eHHE €ro bubmmorexa [JOK
. i B https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, €€ hu3nueckue u bubnuorexa [JOK
XHMHUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcmonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPATBHBIX

32 oOpeHuil. XuMHU4YecKoe bubmorexa HOK
yAoop ' . https://m.edso0o.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (pocgo pHa;I Kncn((l))Ta q)(blin(qe)cxne " brbmmorexa [OK

p N https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBONCTBA, MOJIyYCHHE
Hcnonws3oBanue dpocdaTos B

34 KaueCTBe MUHEPAIBHBIX YIO0OPEHUMN. bubnuorexa [JOK
3arpsi3sHEHUE TIPUPOTHOU CPEIBI https://m.edsoo.ru/00adfc20
docharamu
VYriepon, pacpocTpaHeHEe B

35 npu 2 i: E)I/ISI/II:IeCiI;Ie Y XUMHYECKUE bubmmorexa [JOK

PEPOE, https://m.eds00.ru/00adfd9c
CBOICTBa
36 Oxkcupsl yriaeposa, ux Gu3ndeckue u bubnmorexa [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoorn4ecKne mpoodIemsl,
cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)

37 VYronpHas KUcioTa U €€ Cou bubmoreia LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuueckas padora Ne 4 o Teme
"[losny4yenue yriaekucsiaoro rasa. bubmmorexa [IOK

38
KauecTBennas peakmusi Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIC TOHATHS 00
39 OpPraHNYECKHUX BEIIECTBAX KaK O bubnnorexa [IOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIepoaa
40 KpeMmuuii u ero coeinHeHNs bubnnorexa [IOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemienue

41 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnnoreka [JOK
«Baxaennie HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHS»

Kontponbnas pabota Ne3 mo teme
42 «BakHeiine HeMeTaulbl U X bubmotexa [JOK
https://m.edsoo0.ru/00ae0e18
COCTUHCHHS»
OO01mas XxapakTeprucTUKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBSI3b U bu6mmoreka [JOK
METAJUTNYECKasi KPUCTATUTNYECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METAIIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

. bubnmorexa [JOK

44 DNEKTPOXUMHUYECKUM psif

HanpsHKEHUH METaJIOB

https://m.edso0.ru/00ae1156
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OO61ue crocoObl MOTyYeHHS
MmeTauioB. CrutaBel. Beraucienus mo

bubmuoreka [JOK

45 i,
YPABHCHHUAM XHMUIHECCKHX PEaKIiH https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCH
46 IToHsTHE O KOPPO3UU METAIOB bubmorexa [IOK
pp https://m.edso0.ru/00ae1278
bubmuoreka [JOK
47
IHenosmpie MeTambl https://m.edsoo.ru/00ae14b2
48 OKcuabl U TUAPOKCU]IBI HATPUS U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiimme coeIMHEHNS KaIbLIHS bubmmorexa [TOK
A H https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATH3AIHS
3HAHWUH
59 JKEcTkocTh BOABI M CIOCOOKI ¢€ bu6nmoreka [JOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[TpakTdeckas pabora Ne 6 o Teme
53 "JKECcTKOCTEL BOABI M METOBI €€ bubmorexa HOK
. s A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
54 A 5
JTEOMIHITH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBONCTBA OKCHA U bubnnorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [IOK

https://m.edsoo.ru/00ael1d86
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Oxcujipl, TMIPOKCHUIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTEeMAaTU3AIUS
3HAHHUU
[TpakTnueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnorexa [HOK
«BaxHenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIUHEHUS»
Boruncnenus o ypaBHEeHUSIM
XUMHUYECKHUX PEaKINii, eCIu OJNH U3
50 peareHToB J1aH B U30BITKE WU bubnnorexa [JOK
COACPXKUT IpuMecH. Beraucienus https://m.edso00.ru/00ae1750
MAaCCOBOM JI0JIA BBIXOJA MPOIYKTA
peakuun
61 O06o0011eHEe U cUCTeMaTU3aIUs
3HaHUU
KonTpoasHnas padora Ned no Teme
62 «BaxHenmme MeTauibl 1 UX
COETMHEHUS»
63 BemectBa 1 Matepuasl B bubnuorexa [IOK
MMOBCEIHEBHOM KU3HH YEIOBEKA https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsI3HEHUE bubnuorexa [IOK
OKpYKaroIleH cpelibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHun bubnnorexa [JOK
HKOJIOTUYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 Pesepsublit ypok. O60011eHNE 1 bubnuorexa [IOK
CUCTEMAaTU3alus 3HaHUU https://m.edsoo.ru/00ae0dOa
67 PesepBubiit ypok. O600IICHHE 1 bubnmorexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMaTHU3alus 3HaAaHUUN

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

68 PesepBHbIil ypok. O6001meHIE 1

CUCTEMAaTHU3alus 3HaAaHUHN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2



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




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIBHOMN ITPOT'PAMMBI

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo Teme: «IlepBOHaYaIbHbIE XUMUYECKUE TIOHATHUS

11

1.2

pacKpbhIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHATHHA. aroM,
MOJIEKYJa, XUMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOIHAS), BAJICHTHOCTH,
OTHOCUTENIbHAsT AaTOMHAas M MOJIEKYJISIpHAas Macca, KOJIUYECTBO
BEUIECTBA, MOJb, MOJISIpHas Macca, MaccoBas J0JiI XUMHUYECKOTO
AJIEMEHTa B COCJIMHEHUH, MOJISIPHBIM 00BEM, XUMHUYECKas peaxius,
KIacCU(PUKALMSA  PEaKIUil:  peakuud  COCOUHCHHS,  PCaKIUU
pa3joXKEeHUs, peaklUuu 3aMelIeHHs, peakIuu oOMeHa, OHK30- U
SHIOTEPMUUYECKHE PEaKINH, TEIuIoBOM 3¢ (dEeKT peakiuu, pacTBOp,

MacCoBas O0JiA BEIICCTBA (HpOI_[eHTHaf{ KOHI_IGHTpaI_II/IH) B pacTBOpPC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUU H

MPUMCHSATDH 3TU MMOHATHSA IPU OITMCAaHUH BEIIECCTB U UX npeBpameHHﬁ

1.3

HCIIOJI30BAaTh XUMHWYCCKYHO CHUMBOJIMKY IJId COCTABJICHUA (bOpMyJ'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PacCKpLIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTAaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OMpEacCIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6HHapHBIX
COCAMHCHUAX
KJ'IE[CCI/I(I)I/II_II/IPOBaTB XUMHUUYCCKHUE pPCaKIUU (HO qucily Hu COCTaBy

YYacTBYIOIIMX B PEaKIIMHU BEIIECTB, MO TeIIOBOMY 3 dekTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUHCIISITH MAcCOBYIO JIONIO XMMHYECKOTO dJeMeHTa mo (opmyre

COCTMHEHHS,
BBIYHCIISITE MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

IPUMEHSTh €CTECTBCHHOHAYYHBIE METOJbI MMO3HAHMS — HaOJIIOICHHE,
U3MEpPCHHUE,  MOJCIMPOBaHHWE,  OKCIHEPUMEHT  (peajbHbIi |
MBICJIEHHBIH)

ITo Teme: «BakHelIIMe PEICTABUTEIN HEOPraHMIECKUX BEIIIECTBY

paCKpeiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHX TOHSITHIA. OKCH/,

KuUCJ10Ta, OCHOBAaHHUEC, COJIb

2.2

onpeaciIsATh NPUHAAJIC)KHOCTh BCHICCTB K OHpCI[eJ'IéHHOMy KJIaccy

coelMHEeHui o popMynam

2.3

KJIaCCI/IqJI/IIII/IpOBaTB HCOPraHN4YC€CKUC BCUICCTBA

2.4

XapakTepu3oBaTh  (ONMUCHIBATB) OOLIME XUMHYECKHE CBOWMCTBA
BEILLECTB Pa3lIMYHBIX KJIACCOB, IOATBEP)KAAs OIMCAaHUE IPUMEPAMHU

MOJIEKYJIIPHBIX YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIMI

2.5

IMPOrHO3UpPOBATH CBOMCTBA BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHMHUUCCKUX

HpeBpaHIGHI/Iﬁ B PA3JIMYHLBIX YCIIOBHUAX

2.6

2.7

3.1

CIeN0oBaTh MpaBWJaM [OJb30BaHHS XUMHUYECKOM TOCYAOM H
1abopaTopHBIM O00OpYyAOBaHUEM, a TaKXKe MpaBUiIaM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMH IO BBIITOJTHEHUIO
1ab0pPaTOPHBIX XMMHUYECKHX OMBITOB MO TOIYYEHHUI0 M COOMpaHUIO
ra3000pa3HbIX BellecTB (BOAOpOJa M KUCIOPOAA), MPUTOTOBICHHIO
pacTBOPOB € ONPEACIEHHOM MacCOBOW JOJIEM PpacTBOPEHHOTO
BEILIECTBA, MNIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 10
pAacllO3HABAHUIO PACTBOPOB IIEJIOYEM U KHUCIOT C IOMOLIBIO
HUHIUKATOpOB (TakMyc, heHondTaleHH, METHIIOPAHXK U APYTHUE)
IIPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peakluu

ITo Teme: «llepmogmueckuin 3akoH u Ilepuognueckas cucrema
xumudecknx snemeHtoB . M. MenaeneeBa. CTtpoeHHEe aTOMOB.
Xumnueckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH»
PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IIOHATHH: SApPO aTOMa,
ANIEKTPOHHBIA CIIOM aroma, aToMHasi OpOWTallb, paauyCc aToma,

XUMHYCCKad CBA3b, IOJIApHAss W HCIOJIIpHAd KOBAJICHTHAA CBA3b,




3.2

3.3

ANEKTPOOTPUIIATENIbHOCTh, HMOHHAsA CBSI3b, MOH, KATHOH, aHHUOH,
CTENeHb OKUCIICHUS

KJIacCU(PUIIUPOBATH XUMHUUYECKUE IJIEMEHTHI

OMKCHIBATh U XapaKTepu3oBaTh TaOnuuHyio ¢opmy llepuonnyeckoii
CHUCTEMbl XMMHYECKHUX OJJIEMEHTOB. pAa3iM4aTh MOHITHUS «TJaBHas
noarpymna (Arpymma)» u  «mobouHas mnoarpynma (Brpymma)»,

«MaJIbIe» M «OOJIBIITNE MEpUoOabl

3.4

3.5

packpsiBaTh cMbica Ilepuoanueckoro 3axkona J[[.M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHKE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX DJJIEMEHTOB OT HUX TnoJokKeHus B Ilepuoanueckoit

CHUCTCMC

COOTHOCUTh  00O3HAYCHMs, KOTOpbIE HWMEITCI B  TaOIHIE
«Ilepuognueckas cucTema XUMHUYECKUX JJIEMEHTOB J.N.
MenpeneeBa» C YHUCIOBBIMM XapAaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMHYECKMX D3JEMEHTOB (cocTaB M 3apsAn sjapa, o0llee dHciIo

AJICKTPOHOB U PACIPEICIICHUE UX 10 MJICKTPOHHBIM CJIOSIM)

3.6

3.7

9 KJIACC

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX
COCIUMHCHHUAX
OIIpCaAcCIsATb BHA XHMHYCCKOH CBS3H (KOBaHeHTHaH u I/IOHHaH) B

HCOPTaHNUYCCKUX COCANHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAThlI 0CBOCHUA OCHOBHOM
06p830BaTEJ1bHOI7[ nporpaMmmMbl OCHOBHOTI'O 001ero 06p830BaHI/Iﬂ

ITo Teme: «BemecTBo u XUMHUYECKast peaKknuusa»

pacKpbIBaTb CMBICII OCHOBHBIX XWUMHYECKMX IIOHSATUH. pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJIEKTPOJIUTHYECKAs IUCCOLUAIu,
peakiMu MOHHOrOo OOMeEHa, KaTajlnu3aTop, XMMHYECKOE pPaBHOBECHE,
oOpaTtumMble u HeoOpaTHMbIe peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE peakuuuy, OKHCJIUTEND,
BOCCTAHOBUTEINIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIINS,
aMQOTepHOCTh,  XMMHYECKass CBs3b  (KOBaJEHTHAas, HMOHHAs,

MeTaJIMYecKas), KPUCTAJUTMUECKash peniéTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peaKIuu

1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUECKHUX MMOHATHH M
IPUMEHSATh 3T MOHATHUS IPU ONMCAHUHU BEILECTB U UX MIPEBpAILEHUI
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM IUCCOLMALUU KHUCIIOT,
LICJIOYEH M COJIEH, IOJIHBIE U COKPAILIEHHBIC YPAaBHEHMs pEaKLUi
MOHHOI0 0OMeHa

pacCKprIBaTh CYIIHOCTHh OKHCIHWTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OaylaHca 3THX peakui

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM peakuu

Ilo Ttemam: «Hemerampl U HX COCAUHCHUA» H «MeTanael U HX

COEIUHEHHS»

2.1

2.2

XapakTepu3oBarh (ONKCHIBAaTh) OOIINE U CCIU(PUUSCKIEC XMMUYECKUE
CBOMCTBA IIPOCTBIX M CIJIOKHBIX BELIECTB, IOJATBEP)KIas ONUCAHUE
IIpUMEpPaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKI_II/Iﬁ

COCTaBJIAATb YPAaBHCHUS peaKHHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCXKY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHUUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3/IM4YHbIX

YCIIOBUSIX

2.4

CIe0oBaTh MpaBWJaM [OJb30BaHHS XUMHUYECKOM TOCYAOM H
1abopaTopHBIM O00OpYyAOBaHUEM, a TaKKe MpaBUiaM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMHU IO BBIITOJTHEHUIO
1ab0PaTOPHBIX XMMHUYECKHX OIBITOB MO TOIYYEHHUI0 M COOMpaHUIO

ra3000pa3HbIX BelIecTB (aMMHUaKa U YIIICKHCIIOTo rasa)

2.5

3.1

OPOBOJUTh pEaKIHM, MNOATBEPXKIAIONIMEe KayeCTBEHHBIH COCTaB
Pa3NWYHBIX BEIIECTB. pPACIO3HABATh ONBITHBIM IYTEM XJIOPHI-,
Opomuza, wuonupa, kapbonar, ¢docdar, cuiukar, cyiabdar,
THJIPOKCUAMOHBI, KaTHOHBI aMMOHHS, WOHBI W3YyYEHHBIX METAJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPIaHUYECKUX BEIIECTB
ITo Teme: «XuMHSA U OKpYXKaroLas cpena»

pPacCKpbIBaTb  CMBICII  OCHOBHBIX  XHUMHYCCKUX TIOHSITHI. HI[K

BCIICCTBA, KOPPO3UsI METAJJIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpanuu MBICITUTEIBHON JACATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHWE, O0000IIeHne, CHUCTEeMAaTH3AIHIO,
BBISIBJICHHE IPHYMHHO-CJICJACTBEHHBIX CBSA3€H — JUIS  HM3YYCHHS
CBOICTB BEIIECTB M XUMHUYECKHX PEAKINi; €CTeCTBEHHOHAYYHBIE
METOJIbI TIO3HAHUS — HAOJIOJCHUE, H3MEPEHHE, MOJCIUPOBAHUE,

OKCHEPUMEHT (peasibHbIA U MBICIICHHBIH)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KJIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

[lepBoHavYaIbHBbIE XUMUYECKUE ITOHATHUSA

[Ipeamer xumuu. Pons XMMuUM B KM3HU 4YeIOBEKa. XHMHS B CUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BC€IICCTB

ITonsiTHE O MeTOAaX MO3HAHUSA B XMMHUH. UHCThHIEC BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue daeMeHThl. CHUMBOJIBI  XUMHYECKUX

OJICMCHTOB. HpOCTbIe M CJIO0XXHBIC BCIICCTBA. ATOMHO'MOJ’IGKy.TIHpHOe YUCHUC

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JICMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OtHocurenbHas aTOMHas mMacca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBas 1071 XMMHUYECKOro 3JIEMEHTA

B COCAMHCHUN

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonspHas Macca. B3aumocBs3b KOJIMYECTBaA,
Macchl M 4MCIa CTPYKTYPHBIX €IMHHUIl BemlecTBa. Pacu€rsl mo dopmynam

XUMHYECKHUX COCIMHEHUM

Pusnueckrue U XMMHUYECKUE sABJICHHSA. XUMUYECKas peakuus U e€ NpU3HAKH.
3aKOH COXPAaHEHHUs Macchl BELIECTB. XuMuueckue ypaBHeHus. Knaccuduxanms

XAUMHYECKHX Peakinii (COeANHEHNUS, Pa3IOKEeHHUs, 3aMEIleHHs, 0OMeHa)

XUMHYECKUH IKCIIEPUMEHT. 3HAKOMCTBO C XUMHUUECKOH TTOCYI0MH, C IpaBUIaMU
paboTel B JabopaTopur W TpUEMaMH  OOpallleHus C JIabOpaTOPHBIM
o0OopysoBaHMEM, H3y4Y€HHE U ONucaHue (U3NYECKUX CBOMCTB 00pas3IoB
HEOPraHWYECKUX BEIISCTB, HaOmtoeHHe (GU3NUecKnx (TUIaBICHHE BOCKA,
TasiHUE JIbJIa, pacTUpaHHE caxapa B CTYIKE, KUTICHUE M KOHJCHCAIHMs BOJbI) U
XUMUYeCKuX  (TOpeHHe  CBeYW, NpPOKATMBAHHUE  MEJHOW  IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHUCIIOTOW) SIBICHH, HAONIOJICHUE M OIHCaHHE
NPU3HAKOB MPOTEKaHHWs XHMHUYSCKHX peakiuid  (pasinoxeHue caxapa,
B3aUMOJICHCTBHE CEPHOWM KHUCIOTBI C XJIOPHIOM Oapusi, pas3lloKeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuHM, B3aUMOJCHCTBHE Kelle3a C PacCTBOPOM

comu menu(ll), u3ydenue crocoOOB pa3zieneHus: cMecei (C MOMOIIBI0 MarHuTa,




2.1

2.2

2.3

(GunbTpOBaHME, BHINAPUBAHHE, AMCTHULALMS, XpoMaTorpadus), MpPOBEACHUE
OUYHUCTKH ITOBApPEHHOMU COJH, HAOIIOIEHHE U ONMCAaHHUE PE3YJIbTaTOB IPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAcCChl, CO3JaHUE MOJENEH

MOJICKYJI (IIIapOCTEPKHEBBIX )
BaskHeliiie mpeacTaBUTEIM HEOPraHMYECKUX BEIIECTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — sneMeHT u mpocrtoe
BemecTBo. HaxoskaeHuwe kuciaopona B mpupoje, (GpU3HYecKue U XUMUYECKHUE
coiictBa (peakimu ropenus). Okcuapl. IIpumenenue kuciopoga. CrocoObl
MOJTy4eHHUsT KUCJIOpoJa B JabOparopud M MPOMBIILIEHHOCTH. KpyroBopot

Kucaoposa B mpupojie. O30H — aJI0TpoIiHas MoIU(UKAIMS KHCIOpOaa

TemnoBoit 3hekT XUMHUIECKON peakliii, TEPMOXUMHUUECKHE YpaBHEHHS, IK30-
U SHA0TEpMUYECKUE peakuu. TOIMBO: yroyib U MEeTaH. 3arpsi3HEHUE BO3AyXa,
yCUJIEHUE TapHUKOBOTO 3P deKTa, pa3pylnieHue 030HOBOTO CIIOS

Bonopon — snemeHT u mpocrtoe BemiectBo. HaxoskaeHue Bomopoja B IPUPOJE,
dbusnueckre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYEHHS.

Kucnots! u conn

2.4

Mounsipablit 00bEM ra3oB. Pacuérsl 10 XMMUYECKUM ypaBHEHUSAM

2.5

2.6

@usznueckue cBoWcTBa BoAbl. Boma kak  pactBoputens.  PacTBOpBL
HacepleHHble 1 HEHACBILIECHHBIE PACTBOPBL. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass 10ns BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanust. Poib pacTBOpoB B IpUpOJE M B XKHU3HU 4esoBeka. Kpyrosopot
BOABI B TpUpoJe. 3arps3HEHHE MpHUPOAHbIX BoA. OxpaHa M OYHCTKa
MIPUPOJHBIX BOJ

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcuapl. Knaccudukanums
OKCHIOB.  cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIE) U
HecoseoOpasyrone. HoMmeHknarypa oxcunoB. Pusnueckue M XUMHUYECKUE

CBOICTBa OKCUAOB. [lonyueHne okcuion

2.7

OcHoBanust. Knaccudukanuss OCHOBaHUM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHkiarypa ocHoBanuii. dusnyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHui. [Toryuenne ocHOBaHMI

2.8

2.9

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusmdeckue u
XUMHYECKHE CBOMCTBa KHUCIOT. Psam aktuBHOCcTH MeTtamaoB H.H. bekerosa.

HOJIy‘{CHI/IC KHCJIOT

Conu. Homenknarypa coneil. @u3nuecKue M XUMUYECKHE CBOMCTBA COJICH.

[Tomyuenue conen




2.10

I'eneTnyeckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COQI[I/IHGHI/Iﬁ
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3.1

3.2

3.3

XWMHUYECKUN  OKCIEPUMEHT. KAuyeCTBEHHOE  OIPENCIICHUE  COACPIKAHMS
KUCIIOpOJa B BO3JyXe, IMOJyYeHHE, COOMpaHWe, paclio3HaBaHUE M H3YYCHHE
CBOMCTB KHCJIOpOJIa, HAOJIOCHHE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCJIOBHSI BOBHHKHOBEHHS M TIpeKpaiieHus Topenus (moxapa), 03HaKOMIICHHE €
oOpa3liaMM OKCHJOB M OIMCAHUE WX CBOWCTB, IOJNyYeHHE, coOUpaHwHe,
pacro3HaBaHWE W HM3YYCHHE CBOMCTB BOjOpoja (ropeHue), B3auMojeicTBHE
Bojtopojia ¢ okcugoM meau(ll) (Bo3MOKHO UCIONIB30BaHUE BUICOMATEPHAIIOB),
HaOJfoieHHe 00pa3loB BELIECTB KOJIMYECTBOM 1 MOJb, HCCIICIOBAHHUE
O0COOCHHOCTEH PacTBOPEHHsI BEIIECTB C PAa3JIMYHOW  PaCTBOPUMOCTEIO,
HPUTOTOBJICHHE PACTBOPOB C ONMPEACIEHHOW MAcCOBOM J10Jel PacTBOPEHHOTO
BEILIECTBA, B3aMMOJCHCTBUE BOABI C MeTa/ulaMH (HATPHEM U KaJbIUCM)
(BOBMOXKHO HCIIONB30BAaHUE BUACOMATEPUATIOB), OIPEICICHUE PACTBOPOB
KHCJIOT ¥ MIEeJIOYe C IOMOINBI0 HMHIMKATOPOB, HCCIICAOBaHUE OOpa3IoB
HEOPraHWYECKMX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAOIIOJCHUE HW3MCHCHUS
OKpPAacKH HHIMKATOPOB B pPacTBOpax KHUCIOT © IMICJIOYEH, W3yUCHHUEC
B3anMojelicTBus okcuna meau(ll) ¢ pacTBOpoM CepHON KHCIOTBI, KUCIOT C
MeTaJUIaMH, PEaKIfii HeWTpaTU3aiy, TOyIeHHE HEPACTBOPUMBIX OCHOBAHHIA,
BBITCCHCHHE OJHOTO MeTaula JPyrMM M3 pacTBOpa COJIH, pEIICHHUE
OKCIICPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BakHeime KiIacChl HEOPraHUIECKHX

COEIMHEHUI»

Ilepunonnueckuit 3akoH u Ilepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
JA .. Menneneesa. CtpoeHue atoMoB. XUMHYecKas CBsA3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[TepBble MOMBITKM KIacCU(UKALUMU XUMHUYECKHX »dlieMeHTOB. Ilonatue o
IPyMIax CXOAHBIX AJIEMEHTOB (LIETOYHBIC U IIEIOYHO3EMEIbHBIC METAJLIbI,
rajJoreHbl, WHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpbie 00pa3yloT amdoTepHbIe

OKCHUIBI U THAPOKCHUIBI

ITepuoanueckuii 3akoH. [lepuonnueckas cucreMa XMMUYeCKuX 31eMeHToB J[. 1.
Menneneesa. Koporkonepuonas u JUIMHHOTIEpUOHAS (hopMbI
[lepuoanueckoit cucrtembl xuMmuueckux odnemeHroB J[.M. Menxaeneesa.
Ilepumonbr u rpynmsl. PU3NYECKUI CMBICI HOPSIKOBOTO HOMEpPA, HOMEPOB

nepruoaa v rpymiibl 3JICMCHTA

CTpOCHI/IC atroMoB. CocTaB aTOMHBIX AACP. M3oTomEl. QHGKTpOHLI. CTpOCHI/IC

SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHYECKMX DJIEMEHTOB




3.4

3.5

Ilepnonnueckoint cucremsl .M. MenneneeBa. XapakTepuCTUKa XUMUYECKOIO

AJIEMEHTA Mo ero nosioxkenuto B [lepuogunyeckoii cucteme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHHUs pajguyca aTOMOB XHUMHYECKUX HJIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB IO TpYINaM W MEPHOJIaM.
3nauenue Ilepuonnueckoro 3akoHa u Ileprnoanyeckol CUCTEMbl XUMHYECKHUX
AJIEMEHTOB I pa3BUTUsA Hayku W npaktuku. .M. MenneneeB — y4€Hbll U

rpaxxaiaHuH

Xumudeckass cBs3b. KoBajeHTHas (mojsipHass W HEMOJSIPHAs) — CBS3b.

DIIEKTPOOTPULIATELHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBSI3b

3.6

3.7

Creneup okuciieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pcaKknuu. Hpoueccm

OKHCJICHMS M BOCCTaHOBJICHUA, OKHUCINTEIN U BOCCTAHOBHUTEIIHN

XUMHUUECKUH HSKCIEPUMEHT. H3ydeHHe oOOpa3lloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LIeJI0YEH, MPOBEIEHNE OIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIBHO-

BOCCTAaHOBUTCIBHBIX peaKuHﬁ (FOpCHI/IC, PCaAKIMU Pa3JIOKCHUA, COG,Z[I/IHCHI/IH)

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT coAepPKAHUSA

BeniectBo 1 xumuueckas peakuus. [loBropenune

11

[Tepuonnueckuii 3akoH. [leproauueckast cucteMa XUMUYECKUX demMeHToB J[. 1.
MenpneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOWCTB
XAMHYECKUX JJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KaJIHs, KaldblUUs U MX
COEMHEHU B COOTBETCTBUU C IIOJOKEHUEM JJIEMEHTOB B llepmoauueckon

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHne BemecTBa: BHABI XUMHYECKOM CBSI3UM. THIBI KPUCTAUIMYECKUX
PEmETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJa XUMHUYecKol cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHMYEeCKUX
BemecTB (MeXIyHapoIHass U TPUBHANIbHAS). XUMHUYECKHUE CBOWCTBA BEILECTB,
OTHOCAIIMXCSA K  PA3IMYHBIM  KJIACCaM  HEOPraHWYECKUX  COCIMHEHMH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

13

Kraccudukarusi XMMHYECKHX peakiiid Mo pa3InuHbIM MpU3HaKaM (10 YUCIy U
COCTaBy Yy4YacTBYIOUIMX B pPEaKLMU BEIIECTB, MO TEMIOBOMY 3(PQexTy, Mo

H3MEHEHMIO CTEIICHEH OKMCICHUS XHUMHYCSCKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




14

0 YYacTHIO Karaim3aTopa). OK30- H  SHAOTEPMUYECKUE  PEaKIHH,

TCPMOXUMHUUCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTHU XHUMHYSCKOHN pC€aKnuu

[Tonsitie 06 oOpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakiusax. [lonsrue o
TOMOTEHHBIX U F'€TePOreHHbIX peakuusax. [[oHATHe 0 XUMUYECKOM PaBHOBECHH.
@DaxTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW pEaklUUd U TOJOKEHHE

XUMHUYCCKOI'0 paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  yYpaBHEHUU
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKUUMH C HUCIOJb30BAHUEM METOAA

OJICKTPOHHOI'O OanaHca

Teopust 3JIEKTPOIUTHUECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMN BEIIECTB C PAa3IMUYHBIMU BHIAMHU
xumu4deckoi cBszu. CteneHs auccounanuu. CUIIbHBIE U Clla0dble SJEKTPOIUTHI.
Peakiun nonHoro obmeHa. YcioBUSI MPOTEKAHHS PEAKIMHA HOHHOTO OOMEHa,
MOJIHBIE U COKpaUIEHHbIE HMOHHBIE ypaBHEHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBAaHMH H COJEH B CBETC TNPEJACTABICHUNA OO0 3JICKTPOITHTHYCCKON

Aucconnualnuu. KauectBenHbIE pC€aKluu Ha HOHBEI. IlonsTue o TuapoJIn3e coJieit

XuMHU4ecKui 3KCHepI/IMeHT: O3HAKOMJICHMEC C MOJACIIKIMU KPUCTATNIMYCCKHUX
PEIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BEHICCTB (XJIOpHIA HATPHS); HCCIACIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKON pEaKkIUH OT BO3ACHCTBUS pa3UYHBIX (DAKTOPOB;
UCCIIE/IOBAHNE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEHIECTB,  IpoIecca
JMCCOIMAIIMN  KHCJIOT, Ienoueil u  cosiei  (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPHAJIOB); TPOBEIEHUE OIBITOB, WUIIOCTPUPYIONIMX IMPH3HAKA
MPOTEKaHMs peakiuii HOHHOTO oOMeHa (00pa3oBaHHE OCa/iKa, BHIJICICHUE ra3a,
00pa3oBaHUE BOJIbI); OIMBITOB, WLIFOCTPUPYIOIIUX TPUMEPHI OKUCIHTEIbHO-
BOCCTAHOBHTEJIbHBIX PEaKIUii (rOpeHHe, Peakiuh pa3jioKeHHs, COCTUHEHUS);
pacrio3HaBaHHe HEOPTaHWMYECKUX BEMIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKITHI

Ha MOHBI, pCIICHNUE SKCIICPUMEHTAJIBHBIX 3a/1a4
HemeTamisl 1 UX coeIMHEHUS

OOmiast  XxapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucienus. Ctpoenue u pusnueckre cBOMCTBa MPOCTHIX
BEUIECTB — TaJlOT€HOB. XMMHUYECKHE CBOIICTBA Ha IpUMeEpe XJjopa
(B3auMoIeHiCTBHE C METaUIaMH, HEMEeTaJUlaMH, Ieiodamu). XJIOPOBOIOPO/I.

ConsHas KHCJIOTa, XUMHUYECKHE CBOMCTBA, MOJIYUYCHHUC, IIPUMCHCHUC. I[CﬁCTBHC




2.2

XJIOpa U XJIOPOBOJOPOZA HAa OPraHU3M 4ejIoBeKa. BakHeWlne XJIOpUAbI U UX

HaXO0XKJICHHUC B IIPUPOJC

Ob6mrast xapakrepuctuka djeMeHTOB VIA-rpynmbel. OcCoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe CTeneHn oKuciacHus. CTpoeHue u (PU3NIecKue CBOMCTBA
MPOCTBIX BELIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPOMHBIE MOAU(PUKAIUN
KHUCJIOpOAa W cepbl. XHUMHUYECKHe CBoicTBa cepbl. CepoBOIOpOJ, CTPOEHHE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3NYCCKHUE U XUMHYECKHE CBOHCTBA
(oOmime kak mpeAcTaBUTENS Kiacca KUCIOT M crenudpuueckue). XUMHUYECKUE
peaxiyy, JeKale B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MONYy4eHUs] CEepHOM
kucnotel. I[lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynbdar-uoH. HaxoxaeHue cepel U €€ COCAMHECHUH B MPUPOJE. XUMUYECKOES
3arps3HCHUE OKPYXKAMOIICH Cpebl COCAMHEHHUSIMHU Cepbl (KUCIOTHBIC TOXKIH,

3arpsi3HCHUE BO3/yXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS

2.3

OOmiass xapaxkTepuctuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTEIIEHH OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IPUPOJIE,
¢u3nveckne u XUMU4IecKkne cBoicTBa. KpyroBopor asora B npupoae. AMMUAK,
ero ¢u3M4Yeckue U XMMHUYECKHE CBOICTBa, mojydeHue u npumeHenue. Conu
aMMOHUS, HX (u3HYecKue ¥ XHMHUYECKHE CBOWCTBa, IpHMEHEHHE.
KayecTBeHHast peaklusi Ha HOHbI aMMOHUs. A30THas KHUCJIOTa, €€ MoJyueHHe,
¢du3nueckne W XUMHYeCKHe CBOMcTBa (0OIIME Kak MpeACTaBUTENs Kiacca
KUCIOT W cnenuduyeckue). Vcnonp30BaHHe HUTPATOB M COJCH aMMOHUS B
KauecTBE MMHEPAIbHBIX yn00peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpebl COeTMHEHUSAMHE a30Ta (KUCIOTHBIC 0K, 3arps3HeHUE BO3/yXa, MOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amrorponHsle Monudukanun Gocdopa, puznyeckrue U XUMHUYECKHE
cBoiictBa. Oxcun dochopa(V) u  dochopras kucmora, QGUIHUECKUE U
XMMHUYECKHE CBOMcTBa, monyudeHue. Mcnonb3oBaHue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX y100peHU

2.5

Obmias xapaktepuctuka ayeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHMS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YIJEpOoJ, aJIOTPOIIHBIE
Moau(UKaIMK, paclpocTpaHeHHEe B NpUpoje, (pu3mueckrue U XUMUYECKUE
cBoiicTBa. Ancop6uusa. Kpyrosopor yraepona B mpupoze. OKCHAbI yriiepoaa,
X (U3NYECKUe M XUMHUYECKHE CBOWCTBA, JEWCTBHE Ha >KUBBIE OPraHU3MBI,

MOJIYUYCHHUC U MPUMCHCHUC. OKOJIOrIYECKHE HpO6HCMBI, CBA3aHHBIC C OKCHAOM




yriepoaa(lV); rumore3a ri00adbHOrO TOTEIUICHUS KJIMMaTa;, MapHUKOBBIH
s¢dexr. YronpHas kuciota u e€ coimu, MX (U3MYECKHEe U XHUMHUYECKHE
CBOICTBa, MoJyuyeHUe U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

2.7

[TepBoHayabHBIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COCAMHECHUSIX
yriepoga (MeTaH, 9TaH, STHJCH, AalleTWJIEH, JTaHON, TJMIEPHH, YKCyCHas
kucioTa). Mx cocraB M XUMHUUYECKOe CTpoeHue. [loHsATHE O OHMOJIOTHYECKU
BAOKHBIX BEIIECTBAaX: HUpaX, Oelkax, YIJIEBOJaXx — W HX POJIU B IKU3HHU
yesioBeka. MarepuaibHOE €IUHCTBO OPraHMYECKUX W HEOPraHUYEeCKUX

COCIMHEHUN

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npuMeHenne. CoequHEHUsT KpeMHUs B mnpupoje. OOmue mpencraBieHust 00
okcune kpemuusi(1V) u kpemuneBoit kuciaore. CUITUKAThI, UX UCIIOIb30BAHUE B
ObITY, MEUIIMHE, IPOMBIIUIEHHOCTU. BajkHele cTpouTeabHble MaTepHalbl:
KepaMMKa, CTEKJIO0, LEMEHT, OeToH, jxene300eToH. IIpobaembl GezomacHOro

HCIIOJIb30BAHHUA CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCGI[HCBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT. H3Y4EHHE OOpa3L0B HEOPraHUYECKHUX BEILECTB,
CBOMCTB COJISTHOM KHUCJOTBI, IPOBEJICHHE KAUECTBEHHBIX PEAKLMM Ha XJIOpUA-
MOHBl W HaONIOICHWE MPU3HAKOB HX IPOTEKAaHUsS; OMBITHI, OTpa’Karollne
¢bu3nYecKre 1 XUMUYECKHE CBOWCTBA raJOreHOB U UX COCIUHEHHUiT (BO3MOXKHO
UCIIOJIb30BAHUE BHUICOMATEPUAIIOB); O3HAKOMIICHHE C OOpasliaMH XJIOPUIOB
(ranoreHnioB); O3HAKOMJICHHE C o0OpasliaMd cepbl U e€ COCAMHCHHSIMH
(BO3MOKHO ~ WCTOJIb30BAaHUE BHCOMATEPUANIOB); HAONIOJCHUE IMpoliecca
o0yTrIMBaHUS caxapa MoJ JefCcTBUEM KOHLEHTPUPOBAHHON CEpHOWM KHCIOTHI,
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBI€HHOW CEpHOW KHUCIOTHI, MPOBEIEHHUE
KaueCTBEHHOW peakuuu Ha cyiabpar-uoH | HaONIOAEHHE IpU3HaKa eé
NPOTEKaHMs; O3HaKOMJIEHUE ¢ (PU3NYECKUMHU CBOICTBaMU a30Ta, pocdopa u ux
COeIMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHUJICOMATEPHATIOB), 00Opa3laMu
a30THBIX U (ocHOPHBIX yIOOpEHUH; TIOIyUYeHue, COOUpaHue, paclio3HaBaHue U
M3y4EHUE CBOWCTB AMMMAKa; IPOBEICHHE KAa4ECTBEHHBIX pEaKIMil Ha HOH
aMMOHUSI U (Qocdar-uOH UM U3yYeHHE TPU3HAKOB HX MPOTEKaHMS,
B3aMMO/ICHCTBHE KOHIICHTPHPOBAHHOMN a30THOW KHCJIOTBI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BAHUE BHJICOMATEPHAIIOB); HM3YYEHHE MOJETeH KPHUCTAUTMYECKUX
pemérok anMmasa, rpaduta, ¢ylsiepeHa;, O3HaKOMJIEHHE C TPOIECCOM

a7icopOIIMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOra3a; MOJY4YEeHHE, COOMpaHHe, paclo3HaBaHHE M HM3y4YCHHE CBOMICTB
YIJIEKUCIIOTO Ta3a; IpOBEJCHHE KAauyeCTBEHHBIX peakluid Ha KapOoHaT- H
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS, O3HAKOMIIEHUE C
IPOAYKIHUEH CHUIMKAaTHON MNPOMBIIUIEHHOCTH; PELIEHUE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAUILI U UX COEIUHEHUS»

MeTtannsl 1 uX COCIUHCHUA

3.1

OO0mas xapaKTepUCTUKA XUMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
nojoxxenus B llepuoamyeckoid cucteme XuMuueckux diementoB J[.U.
MenneneeBa u ctpoeHus atoMoB. CTpoeHre MeTaiuIoB. MeTauinyeckast CBsI3b U
METAJUTMYECKass KpUCTa/UITMYecKass pemérka. ODJISKTPOXUMHUYECKUH  Psij

HaIIpsHKEHNUH METaJlIOB

3.2

3.3

dusnyeckue U XUMHUYECKUE CBOMCTBA MeTayioB. OO0IMe crnocoObl MOTyUYEHHs
MeTauioB. [ToHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3un. CruiaBsl (cTallb, YyT'yH, JFOPATIOMHUHUHN, OPOH3a) M X IPUMCHEHHE B

6BITy " ITPOMBIIIJICHHOCTH

[IleouHble METAJUIBL. IOJOKEHHE B llepmoanyeckod cuUCTEME XMMHMYECKHX
anemenToB [I.1. Menaeneesa, cTpoeHue UX aTOMOB; HaXOXICHUE B IIPUPOJE.
dusnyeckue U XUMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKCUIbI 1
TUAPOKCUABI HaTpusd M Kanusd. [IpuMeHeHHe ILEIOYHBIX METallIoB M UX

COeTUHEHUN

3.4

Illenoyno3eMenbHbIE  METaUIbl MarHuil W KajblUi: TOJIO)KEHHE B
[Tepuonnueckon cucreme xuMmuueckux aaeMeHToB J1.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJIeHue B npupoae. PU3MyecKue M XUMHUYECKHE CBOMCTBA
MarHuss M Kajblusd. BakHeirine coemuHEeHUs Kamublus (OKCHI, THAPOKCHII,

conn). JKEcTkocTh BO/IBI M CITOCOOBI €€ yCTpaHSHUS

3.5

3.6

AJfOMUHUI: TIONO)KEHUE B Ilepnonnyeckoll crucreMe XMMHYECKHX SJIEMEHTOB
JI.. Menneneesa; CTpoeHHME aToMa; HaxoxaeHue B npupozae. dusuueckue u
XUMHUYECKHE CBOMCTBA aMFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenue B [lepuoandeckoil cucreme xuMudeckux sneMeHToB ..
MenzeneeBa; CTpOEHHE aTOMa; HAaXOXJIEHWE B mpupone. Dusmyueckue u
XMMHYECKHE CBOMCTBa jkeie3a. Okcuipl, ruapokcuasl U coiu xenesa(ll) u

xene3a(lll), ux cocTas, CBOWCTBA M MOJTyYCHHE

3.7

XUMHYECKUHN IKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3IaMy METAJVIOB U CIJIaBOB,

nux (I)I/I3I/I‘-ICCKI/IMI/I CBOMCTBaMU, HU3YUCHUC PEC3YJIbTATOB KOPPO3HWU MCETAJIJIIOB




(BO3MOKHO HCTIONIb30BaHUE BUJICOMATECPHAJIOB), ocobeHHoCTEH
B3aMMOJICHCTBHS OKCHAA Kalbliud M HaTpus C BOAOH  (BO3MOXKHO
MCIIOJIb30BAHUE BHICOMATEPHAJIOB); HMCCIICOBAHUE CBOMCTB JKECTKOW BOIbI;
mporiecca TOPEHHsS JKele3a B KHCIOpoAe (BO3MOXHO — HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUS KAYCCTBCHHBIX PEaKIMii HA WMOHBI
(Maraums, xambiust, agromunus, nubka, skenesa(ll) u skenesa(lll), memm(ll);
HAOJIIOZICHHE U OINUCAHKE TPOIIECCOB OKpAIMBaHMs IJIAMCHA WOHAMHU HATPHs,
Kaaus W Kaublus  (BOSMOJKHO — HCIOJB30BaHHE  BHICOMATEPHAJIOB);
ucciieoBaHiue aM(pOTEPHBIX CBOWCTB THIPOKCHIA AJIOMUHUS M THAPOKCHIA
IIMHKA; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIme MeTauibl 1

HX COEIUHEHUS»

XuMUd U OKpyXKarouias cpeaa

4.1

4.2

HoBbie maTepuanbsl u TexHOJOrMM. BemectBa U marepualnbl B IMOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XUMHUS U 370poBbe. be3omacHoe MCMob30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBas momolp Npu XUMHYECKUX OXKOTax H

OTPAaBJICHHUAX

OCHOBBI  JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE€  3arps3HEHUE
okpyxaroriei cpeasl [TIK. Porb XuMun B pelieHUH SKOJIOTHYSCKHUX MPOOIIEM.
[TpupoaHble HCTOYHHKH YIIIEBOAOPOAOB (Yrosib, NPUPOAHBIA Tra3, HedTh),

MPOIYKTHI UX MEePepabOTKH, KX POJIb B OBITY U TIPOMBIIINICHHOCTH

4.3

XHUMHUYECKUMN SKCHCPUMECHT. U3YUCHHUC 06p33HOB MaTepuaIoB (CTGKJ'IO, CIIJIaBbI

METaJIJIOB, MOJUMEPHBIC MaTEPUAIIBI)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

Kon
NpoBepPsSIEeMOro
TpedoBaHMSI

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS 0OCBOEHHSI OCHOBHOI 00pa30BaTe/ILHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero o0pa3oBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O I[I03HABAEMOCTH SIBJIEHUN MNpPUPOJbl, IOHUMAHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XHUMHMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIed KyJIbTYphl M MPaKTUYECKOU
JeSTEIbHOCTH 4YEJOBEKa B YCJIOBUSAX COBPEMEHHOro OOIIECTBa,

IMOHUMAaHNEC MECTAa XUMHU CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAAX HCCICAOBAaHUA BCIICCTB U U3YUCHUA
XUMHUYCCKUX peaKum"I; YMCHUC HUCIIOJIB30BaTh MOACIHN JUIA

00BACHEHUS CTPOCHUS aTOMOB U MOJICKYIJI

0 cdepax npodeccCHOHATHLHON EATEIIEHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMM TEXHOJIOTMSIMM, OCHOBAaHHBIMM Ha JOCTHKEHMSIX
XUMUYECKOH HAayKH, 4YTO TIO3BOJMT OOydYarolUMCS paccMaTpHUBaTh
XMMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHOM e TenbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM KakK MPO(UIBHOrO MpeameTa

MIpU MepEX0/ie Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Bnanenue cucreMoM XHMHUYECKHX 3HAHUM U YMCHUC MPUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHI/H71, KOTOpas BKJIKOYACT.

2.1

BZDKHGﬁIHI/IG XUMHNUYECKUE TIOHATHA. XI/IMI/ILIGCKI/Iﬁ JJIEMCHT, aTOM,
MOJIEKYJa, BELIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAs U
HGOI[HOpOI[HaH CMECh, OTHOCHUTCIIBHBIC aTOMHas H MOHGKYHﬂpHaH
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJb (CPEIHssA), XMMHYECKas
peakiysi, peaKiuy COCTUHEHHUsS, PEAKIMU Pa3IOKECHHS, PEaKIUN
3aMeIeHus, peaKkIuu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, dK30- U
SHIOTEPMHUUYECKUE DPEaKIIMH, PACTBOP, MaccoBas OIS XHUMHUYECKOTO
JJIEMEHTa B COSJAMHEHUH, MacCOBas JIOJIS U MPOIICHTHAS KOHIICHTPAITHS

BCHICCTBA B paCTBOPEC, AP0 aToOMa, 3HCKTp0HHLII71 CJIOl aToMa, aTOMHas




opOuTanb, paguyc aToMma, BaJICHTHOCTb, CTENEHb OKHUCICHHS,
XUMHYECKasi CBsI3b, 3JIEKTPOOTPULIATEIHLHOCTD, MOJISIPHAS U HETONIApHAs
KOBQJICHTHAsE  CBSI3b, MOHHAas  CBsI3b, METaJUIM4YECKas  CBS3b,
KpUCTAUIMYECKass pemérka (aroMHas, WOHHAs, MeTanJecKas,
MOJICKYJISIpHAs), MOH, KAaTHOH, aHUOH, 3JICKTPOJIUT M HEIJICKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeakUMd HOHHOro oOMeHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJIEHHE W  BOCCTAHOBIIEHHE, DJIEKTPOJIM3,
XMUMHUYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTUMbIE pEaKIlHH,
CKOpOCTh XMMHYECKOW peakuuu, Kataiuzartop, 1K, xoppo3us

METAJIJIOB, CIIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH. 3aKOH COXPaHEHHsI MaccChl,
nepuonuueckuii  3akoH J[.M. MennaeneeBa, 3aKOH TOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOpUM  XHMUHU! ATOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOPHs

BHGKTpOHHTH‘{CCKOﬁ AJucconuanumn
Bnanenue ocHoBamu XHUMHUYECKOH I'PaMOTHOCTH, BKJ'IIO‘IaI-OH_ICI‘/'I:

yMEHHUE MPaBUIILHO MCIIOJIb30BaTh U3YUCHHBIC BEIIECTBA U MATEPUATIBI
(B TOM wumcie MHHEpalbHbIC YAOOPEHHUS, METaIbl M CIUIaBHI,
MPOIYKTHI TEpepadOTKU TMPUPOJHBIX HCTOUYHUKOB YTIIEBOJOPOJIOB
(yrnst, mpupoaHOro rasza, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE M TOHUMAHWE 3HAYCHUsS >KHPOB, OCJIKOB, YIJIEBOJIOB
JUIsl OpraHru3Ma YeJIOBEKa, YMEHUE MPOTHO3UPOBATh BIUSHUE BEIIECTB
U XUMHYECKHX IMPOIECCOB HA OPTaHHM3M YEJOBEKA M OKPYXKAIOIIYIO
MPUPOIHYIO CPENyY

YMEHUE WHTETrPUPOBATh XMMHUYECKUE 3HAHUS CO 3HAHUSMU JPYTUX

y4eOHBIX IPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IU4YHBIMU MCTOYHHKAMM HH(OpMaLUU
N0 XUMHUM (Hay4Has W HAy4YHO-TIONYJSpHAs JUTEparypa, CIOBApH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaHI/IIO O BfHOIECTBAX, HX
MMPEBPALICHUAX u MPAKTUICCKOM MPUMCHCHUHA n YMCHHC

HCIIOJIb30BaTh €€ JJI1 pCIICHUA yqe6HO-HO3HaBaTeHBHHX 3aJa4

BJ'IaJIeHI/IC OCHOBAaMH THOHSITHIHOTO amnmnapara M CHMBOJIMYECKOTO

A3bIKA XUMHUHN OJIs1 COCTABJICHUSA (I)OpMyJ'I HCOPraHNYCCKUX BCUICCTB,




YpPaBHEHUHM  XMMHMYECKUX  pEaklMil; OCHOBAMH  XMMHYECKOHN
Homenkaarypsl (IUPAC 1 TpuBHaIbHOI)

VYMeHne OOBICHATL CBSI3h IOJIOKEHHS JJIEMEHTA B Hepnonnqecmﬁ

CUCTECMC C YHCIIOBBIMU XaPAKTCPUCTHKAMH CTPOCHHA AaTOMOB

5 XMMHYCCKMX DJIEMCHTOB (cocTaB M 3apsn sjapa, oOImee YHCiIo
SJIEKTPOHOB), PACIPEICICHUEM JJICKTPOHOB IO 3HEPreTHUECKUM
YPOBHSIM aTOMOB II€PBBIX TPEX MEPHUOJIOB, KU U KaJIbIIUS
[IpencraBinenue 0  MNEPUOJMYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (pajiyc aroma, 3JIEKTPOOTPHIIATEIHHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[Tepuomuueckoit cucreme (B MaybIX [EPHOAAX U TJIABHBIX
HOATPYIIax) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue knaccuuuupoBaTh:
7.1 XUMHYECKHE DIIEMEHTEI
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMHUYECKHE PEaKINu
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTEINEHb OKUCJICHHS XUMHUYECKUX DIJIEMEHTOB, 3apsiI
' HOHa
8.2 BUJT XMUMHYECKOW CBSI3M W THUMN KPUCTAUIMUYECKOH CTPYKTYphl B
' COCUHEHHIX
8.3 XapakTep Cpejibl B BOJHBIX paCTBOpax BellecTB (KMCIOT, OCHOBAHHIA)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIh
9 YMeHne xapakTepru3oBath (PU3HMUECKHe U XUMUYECKUE CBOMCTBA:
NpPOCTBIX BEMIECTB (KHUCIOPOA, O30H, BOJOPOJI, Trpadwur, anmas,
9.1 KpeMHH, a3oT, ¢ocdop, cepa, XJIop, HATpUN, Kalud, MarHui,
KaJIbIIMi, aTFOMUHHM, KEJIE€30)
CJIOKHBIX BEIIECTB, B TOM 4YHCJE HMX BOJIHBIX pacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOa, OKCHIBI W THIPOKCHJIBI
9 meTauioB |-1IA rpynn, amromunus, meau (1), nmuka, xenesa (Il u
' 1), oxcunasr yraepoaa (11 u 1V), kpemuus (IV), azora u docdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30TUCTas, a30THas,
dochopHas, yroipHas, KpeMHHEBAsE KUCIOTa U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCHUMOCTH OT HUX COCTaBa U CTPOCHUS, INMPUMCHCHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb ITPOTCKAHHA XUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

YMeEHHE COCTABIIAITh MOJIEKYJIIPHBIE M HOHHBIE YPAaBHEHUS PEaKLIUi, B

10 _
TOM YHUCJIE:
10.1 peaKIuii HFOHHOTO OOMEeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHit
10.3 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOICTBAa M3yYEHHBIX KJIacCOB
' (rpyrim) HEOPraHUYECKUX BEUICCTB
10.4 MOJITBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBSI3b MEKAY HUMU
11 VMeHHe BBIYUCIATE (IPOBOAUTEL PACUEThI):
111 OTHOCUTENIbHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJF0 XUMHUYECKOTO DJIEMEHTA B COSTMHCHHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Ta30B
114 [0 YpaBHEHHUSM XHMHUYECKHX pPEaKIUuid U HAXOIUTh KOJIUYECTBO
' BeIIeCcTBa, 00BEM M MacCy peareHTOB WIIH MPOJYKTOB PEaKIIUN
12 Branenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJaMH  HAy4yHOro  TO3HaHus  (HAOIOJCHUE,
191 U3MEpEeHUE, SKCIICPUMEHT, MOCTUPOBAHKE) TPH U3YIECHUH BEIIECTB U
' XUMUYECKUX SIBJICHHW; yMeHHe chopMyaupoBaTh mpodiemMy H
MPEIOKUTH MMyTH €€ pellieHus
122 Oe3omacHOil pabOTBl € XMMHYECKHMHU BEIIECTBAMH, XUMHYECKOU
' MOCYJI0¥ ¥ JIa0OpaTOPHBIM 000PYIO0BAHHEM
npaBUIaMu 0€30M1aCHOTO OOpaIeHus C BEIIECTBAMH, UCTIOIb3YEMbIMU
B TMOBCETHEBHOM XKM3HH, TIPaBUIIaMU MOBEACHUS B LIETSAX cOepekeHUs
123 3I0POBbSI U OKPYXKAIOIIEH MNPUPOAHON Cpellbl; MOHUMAaHHWE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKUBBICE OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHUS W MPEAOTBPAIICHUS HX BPETHOTO
BO3JECHCTBUS
13 Hanwune npakTHYeCKHX HABBIKOB TUIAHUPOBAHUS M OCYIICCTBIICHUS
CIEIYIOIINX XUMHUYECKUX IKCTIEPUMEHTOB:
131 W3YYEHHE U ONMHUCaHKe (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C q)HSI/I‘-IeCKI/IMI/I n XUMHUYECKUMHU SIBJICHUSIMH, OIIBITHI,




WUTFOCTPUPYIOLIUE IIPU3HAKU IIPOTEKaHUS XUMUYECKUX PEaKIUui

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHus cMecel

13.3

NOJYy4eHHE KHUCIOPOAA M M3YYEHHE €ro CBOMCTB; IIOJIy4€HHE
BOJIOPOJIa U M3YYEHHUE €ro CBOMCTB; MOJIyYEHHE YIJIEKHCIIOTO Ia3a U

HU3YUCHHUC CTO CBOﬁCTB; MOJIYUYCHUC aMMHaAKa U U3YyYCHUC €Iro CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIed

pacTBOPEHHOIO BELIECTBA

IpUMEHEHNE UH/IUKATOPOB (makmyca, METHJIOpaHkKa u
¢denondranenna) A ompeneNeHHs XapakTepa Cpelsl B pacTBOpax

KHUCJIOT U LIeJI04Yel

WCCIICZIOBAHUE U OMNHCAHHWE CBOWCTB HEOPraHMYECKHUX BEIIECTB
Pa3TUYHBIX KJIACCOB; M3YUCHHE B3aUMOCUCTBHS KHCIOT C METalIaMu,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMM U  HEPACTBOPUMBIMHU
OCHOBAaHUSIMH, COJIAIMH; TIOJY4YeHHE HEpPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJIHOTO MeTajyla JpyrdM W3  pacTBopa  CoOJH,
ucclenoBaHie aM(OTEpPHBIX CBOMCTB THUIAPOKCUIOB AQIIOMHHUS H

IUHKA

13.7

13.8

pelIeHre IKCIEPUMEHTANBHBIX 3a7a4 1o TeMaM. «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCIUHEHHUI; «INEKTPOTUTHYECKAS
auccomuanuay, «BakHeWnmme HEMETamiabl W WX COCINHECHUIY,

«BakHeunine MeTajljIbl U UX COSIUHECHUSI»

XUMUYECKHE JKCIIEPUMEHTHI, WJLTIOCTPUPYIOLIUE MPU3HAKU
MPOTEKAHUsI PEaKIWii MOHHOTO OOMEHA, KaueCTBEHHBbIC pEaKIUd Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPax HOHBL XJIOpUI-, OpOMHUI-,
woaua-, cyibdar-, docdar-, kapOOHAT-, CHUIUKAT-aHUOHHI,
THJIPOKCUI-UOHBI, KATUOHBl AMMOHUS, MarHusi, KajbIlHs, aTIOMUHHUS,

xkenesa (2+) u kenesa (3+), meau (2+), rHKa

14

VYmMmeHnue:

141

14.2

NPENCTaBIATh PE3ydbTaThl dOKCIEpUMEHTa B (opMe BBIBOJOB,
JIOKa3aTeNbCTB, TpaQUKOB W TAONWIl W BBIABIATH SMITUPHUECKUE
3aKOHOMEPHOCTHU

YCTaHABIIMBATh CBSI3U MEXIY pealbHO HAOII0JaeMbIMU XUMUYECKUMU
SIBJICHUSIMHU | TIPOIIECCAMU, TIPOUCXOISAIINMHU B MaKpO- U MUKPOMHUPE,

O0OBSICHATH MIPUYNHBI MHOF006pa3I/I}I BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 [TepBoHayanbHbIe XUMUYECKUE TIOHSATUS
11 Uucteie BemecTBa U cMecH. CrocoObI pa3/iesieHust CMecei
12 ATOMBI ¥ MOJIEKYJIbI. XHUMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
' 371eMeHTOB. [IpocThie U CI0KHBIE BELIECTBA.
13 Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTeneHpb
' OKUCJICHUS
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAs AaTOMHas Macca.
14 OtHocuTenbHasE MOJIEKYJIsIpHas Macca. MaccoBas Ot XMMUYECKOTO 3JIeMEHTa
B COEJIMHEHUU
L5 KonunuectBo BemectBa. Monb. MomnsipHast macca. MounspHblii 00bEM ra3oB.
' B3anmocBs3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IUHUIL BEIIECTBA
16 Ou3nyecKkue U XUMHUYECKUE SIBJICHUSA. XHUMHUYECKas peakiuus u e€ MpU3HaKu.
' 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUYECKHE YPAaBHEHUS
5 [Tepuoanueckuii 3akon u Ilepuommyeckass cucreMa XUMHUYECKUX SJIEMEHTOB
.. MenneneeBa. CTpoeHrne aTOMOB
Ilepronnueckuii 3akoH. [lepuoanyueckas cucrema XuMA4ecKux 3iemeHToB J1.1.
2.1 MenneneeBa. Ilepuoast u rpynmbsl. OU3NYECKUN CMBICI MOPSAIKOBOIO HOMEPA,
HOMEPOB MEepHo/ia U TPYIIIbI JIEMEHTa
Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponsl. CTpoeHue
2.2 JNEKTPOHHBIX 00o0NMouek aroMoB TmepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepnoanueckoii cucremst 1.11. MeHnneneena
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kajus, Kaimblius (pamuyca aTOMOB, 3JIEKTPOOTPHUIATEILHOCTH,
2.3 METAUIMYECKMX M HEMETAUTHYECKUX CBOMCTB) W HMX COCJAWHEHHWHA B
COOTBETCTBUM C TIOJOKEHUEM »diIeMeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumuueckas cBs3b. KoBasieHTHass (MOJsspHas W HEMOJSIPHAs)  CBS3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  dJeMeHTOB.  VoHHas  CBs3b.

Meramiudeckas CBI3b




3.2

Tumbl KPUCTAUTMYECKUX PEHIETOK (aTOMHAs, WOHHAs, METaJLUTHYeCKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMUYECKON PEIIETKH U BHUIA

XUMUYECKOU CBA3U

4.1

4.2

Baxueiile mnpeacTaBUTENM HEOPraHUYECKUMX BewlecTB. Hemertamwibl U ux

COCAUHCHUS. Merannsl ¥ uX COCAUHCHUA

Krnaccudukaiss ¥ HOMEHKIATypa HEOPraHMYCCKHX COCAMHCHUIN: OKCHIOB
(coneobpa3yroiue: OCHOBHEIE, KHCIIOTHEIE, am(oTepHbIC) u
HecosieoOpa3yronme; OCHOBaHWHM (MIEIOYM W HEPACTBOPUMbBIC OCHOBaHHUS);
KUCIOT  (KUCIOpOJACOJepKalue ¢ OSCKHCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CpEeIHMX M KMCIIBIX)

dusznyeckue W XHMMHYCCKHE CBOMCTBA IIPOCTBIX BEIIECCTB-HEMETAJIIOB:

BOJIOPO/Ia, XJIOpa, KACIOPO/a, cepbl, a3ota, hocdopa, yriepoaa, KpeMHUsS

4.3

4.4

dmspyeckie W XMMHAYECKHE CBOMCTBa IIPOCTBHIX BEHICCTB-MCTAJJIOB. JIMTHA,
HaTpuys, Kajiusd, Marovs W KaJbLuWs, aJllOMUHHMA, KEJIC3a. BHGKTpOXI/IMI/ILICCKI/Iﬁ

paa HaprDKeHI/Iﬁ MCTAlJI0B

dusznyeckue U XMMHUYECKHE CBOMCTBA BOIOPOJHBIX COGI[I/IHCHI/Iﬁ HEMETAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, aMMHUAKA

4.5

dusnyeckue U XMMHYECKUE CBOWMCTBA OKcHIOB Hemetawios: cepbl (IV, VI),
asorta(ll, 1V, V), docoopa(lll, V), yriepona(ll, 1V), xpemuus(IV). Tonyuenne

OKCHJJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xummyeckue cBoicTBa okcuaoB: metawioB IA-IIIA rpymm, mmaka, memu(ll) u

xene3a(ll, 11). [TonyyeHne okcHI0B METAILIOB

XUMHUECKHEe CBOIMCTBA OCHOBaHUI M aM(pOTEPHBIX THAPOKCHAOB (Ha mpuMepe
THJIPOKCHIIOB ~ QIIOMHHUS, OKeje3a, IMHKa). [loslydeHWe OCHOBaHUN W
aM(OTEPHBIX THIPOKCUIOB

OO0ue XMMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOAOPOIHOM, CEpOBOJOPOAHOIM,
CEPHUCTOM, cepHOi, a30THOU, (ochopHOHl, KpeMHHEBOH, yromapHOU. Ocobbie
XUMHAYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M Aa30THOM KHUCIOT.

[Tonyuenue kucior
OO6ume xumMuyeckre cBoicTBa cpeanux coineil. [lomyuenue comneit

HOJIy‘{eHI/IC, CO6I/IpaHI/IC, pacnio3dHaBaHUEC BOIOpOJAd, KHCIOpOJd, aMMHaAKa,

YTIEKHCIIOTO Ta3a B 1JabopaTopuu
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[Toryyenne aMMuaka, cepHOM M a30THOM KHMCIOT B MPOMBINUIEHHOCTH. Ob1mue

CIIOCOOBI TMOJIYUCHUA MCTAJUIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COC,Z[I/IHCHI/II\/'I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanms XuMudeckux peaxiuii o pa3IudHbIM MPU3HAKAM: M0 YHCITY H
COCTaBy Y4YaCTBYIOIIMX B pPEAKIMU BELIECTB, MO TeIoBoMy 3ddekty, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUUECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ heKT XMMHUECKON peakiuy, TePMOXUMHYECKIE ypaBHEHUS. DK30-

U 3HJ0TEPMUYECKHE peakLui. TepMOXUMHUECKUE YPaBHEHH
OKUCINUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBIIGHHMS.  DJEKTPOHHBIM  OaylaHC
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHOM peaKkiuu

Teopus anekTponuTuyeckoil auccoranuu. KaTuonsl, aHMOHBI. DNEKTPOJIUTHI U
HE3JIEKTPOIUThL. CHIIbHBIE U c1a0ble 3JeKTPoIuThl. CTeneHb AUCCOLUALUIU
Peakiun moHHOro oOMeHa. YCIIOBHs MPOTEKAHUS peaklUi MOHHOro oOMeHa,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEAKIINM

X¥UMHA ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. beszomacHoe
UCIOJIb30BAaHUE BELIECTB M XUMHUECKUX pEakUuid B JabopaTopuu U OBITY.

HepBaﬂ nmomMouipb IMpru XUMHYCCKUX OKOrax U OTPaBJIICHUAX

6.2

XUMHYECKOEe 3arps3HEHUE OKpYyKaromled cpenbl  (KUCIOTHBIE  JIOXKIH,
3arpsi3HEHHE TIOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MPeAOTBPAIICHHS
IpenenprHas momyctuMas koHueHtparms BemiectB (ITJIK). Ponp xumum B
pPELICHUH DHKOJOTMYECKUX TNpolieM. YcCuieHue MapHUKOBOro sddekxra,

paspyiieHrne 030HOBOTO CIIOS

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUSI U UX COEAMHEHHUH B
ObITYy, MEIWLMHE, TNPOMBIIUIEHHOCTH M CelbCKOM Xo3siiicTBe. Ilpumenenue
METaJUIOB M CIUIaBOB (CTanb, YyTyH, AIOPATIOMUHHUI, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH UX coequHeHHH. [IoHsATHEe 0 KOppO3UM METaloB, OCHOBHbBIE

CIIOCOOBI 3aIUTHI UX OT KOPPO3UU

[TpuposHble WCTOYHHMKM YTIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTH),

POAYKTHI UX TiepepaboTku (O€H3MH), UX POJIb B OBITY M IPOMBIILICHHOCTH

6.5

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCTUHEHHUSX
yriiepoaa (MeTaH, 3TaH, STUJICH, alleTUIICH, YTAHOJI, TJIUIEPHH, YKCYCHAsI KUCIIOTA).
[TonsiTHe 0 OMONOTHMYECKN Ba)KHBIX BEIIECTBAX: JKUPAX, OEJIKax, yriieBojiax — U UX

PO B )KU3HU YCIIOBCKA




Pacuérnl:

7.1 1o (opMyniaM XUMHYECKUX COCTMHEHUH
7.2 Macchl (MacCcoOBOI) JI0JIM paCTBOPEHHOTO BELIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM
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