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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 0O XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHMsl, MPECTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (penepanbHO padoyeil MmporpaMMmbl
BOCIIUTAHUS U ¢ YYETOM KOHLETIIMY PENoAaBaHus yueOHOro npeaMera « XUMUsDH)

B 00pa3oBaTeNIbHBIX opranu3anusx Poccutickoit denepamnum.

[Iporpamma mo xumuM Ja€T TpEACTaBICHUE O IMeNdX, OOIIel cTpareruu
oOy4eHHUs, BOCIHUTAHUS W Pa3BUTUS OOyYAIOIIMXCS CpPEACTBaMU Yy4eOHOIOo
npeaMera, YCTaHABJIMBAET 00s13aTeNIbHOE MIPEAMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET pACIpENeICHUe €ro Mo KilaccaM W CTPYKTypUpOBaHUE IO
pazneraM M TEeMaM MPOrpamMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHMS] XHUMHUU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro Tpollecca, BO3PACTHBIX
0COOEHHOCTEW O00ydwaroluxcsi, ONpeaeNsieT BO3MOXKHOCTH MpeaMeTa  Jyis
peanu3zanuu TpeOOBaHMI K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON
MpOrpamMMBbl Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, a TaKKe TpeOOBAaHUH K
pe3ynbTaTam 00y4eHHs] XMMUU Ha YPOBHE 1IeJiel U3yYeHUs IPEeIMETa U OCHOBHBIX
BUJIOB Y4Y€OHO-ITO3HABATEIILHON JIESITEIbHOCTH OO0YYarolIerocsi MO OCBOEHHUIO
y4eOHOTr0 Co/IepKaHuUsl.

3HaHWE XUMHUU CIYXKUT OCHOBOW Juisi (OpMUPOBAHUS MHPOBO33PECHUS
00y4Jaromierocs, €ro MpeJACTaBICHU 0 MAaTEPUAIIBHOM €TUHCTBE MUPA, BAXKHYIO
poJib urparoT (opMUpyEeMble XUMHUEW NPEICTaBICHUS O B3aUMOIPEBPAILICHUSIX
SHEPIruu U 00 SBOJIIOIUH BEIIECTB B MIPUPOJIC, O MYTAX PEIICHUS II00aTbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M KOJIOTHUECKOM 0€30MacCHOCTH, MPOOJIeM 3paBOOXPAHCHHUS.

N3yueHne Xxumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH  JIJii  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYPHI TUIHOCTH, €€ 00IIeH 1 PYyHKITMOHAITBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIUICHUSI W TBOPUYECKUX CIIOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  Y4eOHOW JIeATEeNbHOCTH,
HKCIEPUMEHTAJIBHBIX M HCCJICIOBATEILCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM XKM3HU, TaK U B MPOPECCUOHAITBHON JEATETHHOCTH;

3HAKOMHUT CO CcHenupuKOd HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIS1a HA €AMHCTBO MIPUPOJIBI U YEIOBEKA, SABISETCA OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAaMOTHOCTU O0YYarOITUXCS;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTUYECKOE
o0OpazoBaHUE 00yYAOLTUXCH.

JlanHbple HampaBieHUss B OOyYE€HHH XHMHHM OO€CHeuMBalOTCAd Ccreuu(UKoi
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCS  MEAarorMuecKu
aJlalTUPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKM XMMUU Ha ONPECIEHHOM dTare e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs OPUCHTHPOBAH Ha
OCBOCHHE OOYyYaIONUMHUCS CHUCTEMbI TEPBOHAYAIBHBIX TMOHATUNA XHMHH, OCHOB
HEOPraHUYECKOW XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSATHI
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHusi IporpaMMbl MO0 XUMUKU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 Noaxoja K €€ uzydyenuto. CouepkaHue CKIaIbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUN O XUMUYECKOU
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEIBLHOIO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUI
Pa3HOr0 YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYE€HUSI O CTPOCHUH aTOMa U XMMUYECKOU CBSA3H;

— TpEenCTaBleHUH 00 DIICKTPOIUTHYECKON JTUCCOIMAIIMU BEIIECTB B
pacTBoOpax.

Teoperndeckue 3HAHUS pacCcMaTPUBAIOTCS HA OCHOBE OMIMPUYECKU
MOJTYYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHLHO OT OAHOTO
YPOBHSI K JPYroMmy, BBIMONHSASA (GYHKIUM OOBICHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U TTOITYYEHHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
IIPEJICTABJICHHUS O XUMHUUYECKOW COCTABIIAIOIIECH HAYYHOM KapTUHBI MUPA B JJOTUKE
€€ CHCTEMHOW NPUPOIBI, LEHHOCTHOTO OTHOLICHUS K HAay4YHOMY 3HAHUIO H
MeTOoJaM TIO3HaHUsI B Hayke. M3ydeHWe XHUMHHU MPOUCXOAUT C MPHUBJICUCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBbIX MNpeaMeToB: «OKpyXarolmuid MHUPY,
«buosorus. 5—7 xiacce» u «dusuka. 7 Kiaacey.

[Ipy wu3ydyeHHH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKON HAyKU KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUSI, MPAKTUUYECKOM
JEATeIbHOCTU 4YeJOBEeKa MU KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHI.
3amaua y4eOHOro mpeaMeTa COCTOUT B (OPMHUPOBAHUU CHUCTEMBI XHUMHUYECKUX
3HAHUN — Ba)KHEHIINX (DAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUIH,
JOCTYMHBIX 000O0IIEHNI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKu, B



OpUOOIIEHUH K HAyYHBIM METOJAM I[IO3HAHHS TP H3YYCHHH BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUHN U

UX TPUMEHEHHU B YYEOHO-NIO3HABATEILHOM M y4eOHO-HCCIIE0BATEIbCKON
JESTENbHOCTH, OCBOCHHMM IpaBUJ O€30MacHOro oOpalleHHs € BEUIECTBaMU B
ITOBCEJHEBHOM KU3HH.

[Ipu n3ydyeHnn XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus BaXKHOE
3HauY€HUE MPUOOPENTH TaKue LENH, Kak:

— (QopMupOBaHME MHTEIUIEKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TPUHATUIO PpELICHHIH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

—  HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEeMaTH4YecKoe MpUOOIIeHUE
oOy4JaronmMxcsit K CaMOCTOSITEIbHOW TO3HABATEIbHON JEATEIbHOCTH, HAy4YHBIM
METOJlaM I03HaHus, (OPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHre yCciaoBui, CIOCOOCTBYIOIMIUX MTPUOOPETECHUIO O0yHAIOITUMHUCS
OMbITa Pa3HOOOPA3HON JEATENBHOCTH, MO3HAHUSA M CAMOIIO3HAHMS, KIFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIMW), MMEIOIINX YHUBEPCAIBHOE 3HAYEHUE MJIs
Pa3JINYHBIX BUJOB JEATEIbHOCTH;

— (opmupoBanue oOmeld (QyHKIMOHAIBHOW W €CTECTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATH M OIICHUBATH SIBJICHHUS
OKPY>KAIOLIEr0 MHpA, HUCIOIb3Ysl 3HAHUS U ONBIT, MOJIYYECHHBbIE MPU HU3YUYECHUH
XUMUH, TMPUMEHATh WX IMPU pEHICHUU MpoOJieM B TMOBCEAHEBHOM KU3HU U
TPYAOBOU IEATEIBHOCTH;

— (¢opMmupoBaHHE Yy OOydYalIIMXCAd T'YMAHUCTHYECKUX OTHOILIEHUM,
MOHUMAHUS IICHHOCTH XUMHUYECKUX 3HAHUW 711 BBIPAOOTKH OIKOJOTHUYECKH
1[€JI€CO00PA3HOT0 TOBEIECHUS B OBITY W TPYIAOBOM MACATENIBHOCTH B IENISIX
COXPaHEHHUS CBOETO 3I0POBbs U OKPYKAKOLIEU TPUPOTHON CPEIbI;

— pa3BUTHUE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOGHMSI OOIEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TIPO(dUIIS U HAMIPABICHHOCTH JIajbHEHIIIETO
oOyueHus.

OOmiee ymCiIO YacoB, OTBEAEHHBIX IS HM3yUYEHUS XUMUU Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKHE IOHATHUS

[Ipeamet xumuu. Poib XUMHUM B )KU3HU YeJIOBEKa. XUMHUS B CUCTEME HaYK.
Tena un BemectBa. PuU3NUECKME CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSHHE
BewecTB. [loHsATHE O METOAX MO3HAHUS B XUMHUHU. UUCThIE BEILIECTBA U CMECH.
CriocoOnI pa3eneHus cMeceit.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass (popmyna. BaneHTHOCTP aTOMOB XMMHMYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewlecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuectBo BemectBa. Monb. MosipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl W 4YHCIA CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COETUMHEHUN.

DOU3NYECKUE U XUMUYECKUE ABJICHUA. XMMUYECKAS PEAKIUA U €€ IPU3HAKH.
3aKOH COXpaHEHMsI MacChbl BEIIECTB. XHMMHUYeCKHe ypaBHeHus. Kraccudukarus
XUMHUYECKUX peaKIuil (COeTuHEHNs, Pa3I0KeHUsI, 3aMEIICHHs], OOMeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHUYECKOM MOCYJI0H, MpaBUJIaMHi padOThI B 1abOpaTopuu u
npuémMamu oOpanieHus ¢ J1adopaTopHbIM 000PYAOBAHUEM, H3YUYEHHUE U OITUCAHUE
bu3NYeCKuX CBOMCTB 0O0pa3IOB HEOPraHWUYECKHX BEIIECTB, HAOIIOJICHHE
¢usnueckux (TUIaBJIEHHE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJIbl) U XMMUYECKUX (TOPEHUE CBEUH, TPOKAJTIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJEICTBUE MeJa C KUCIOTOM) SIBJI€HUH, HAOI0IEHHE U
OMMCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuui (pa3iokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KUCIOTHI C XJIOPUJIOM Oapus, pa3ioKeHne TuApOKCHIa
menu (II) mpu HarpeBanuu, B3auMojiecTBHE kee3a ¢ pacTBopoM cosir meau (11),
U3y4YEeHHE CIIOCOOOB pa3/iesieHUs] CMECEil: C MOMOIIBI0 MarHUTa, (UIBTPOBAHUE,
BhITIAPUBAHUE, JUCTHILIISAINSA, XpoMaTorpadusi, MpoBEJCHUE OUYNCTKH MTOBAPEHHOMN
CONiM, HaONIOJEHWE W  ONHUCAaHUE  PE3yJbTaTOB  MPOBEJIEHUSA  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUsI MacChl, CO3JaHUE MOJENIEH MOJIEKYJ
(ILIapoCTepKHEBBIX).

BaxHeline npeacTaBUTe] M HEOPraHUYECKHUX BELIECTB

Boznyx — cmech razoB. CocraB Bozayxa. Kucinopona — a5eMeHT u mpocroe
BemecTBo. Haxoknenuwe kuciopoga B Mpupoje, (PU3Wyeckrue U XHUMHYECKHE
cBoiictBa (peaknuu rtopenus). Oxcunpl. I[lpumenenue kuciopoga. CrocoObl



MOJIYYSHHUS] KHUCJIOpOAa B JIaOOpaTOpuu U TPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopojaa B mpupoze. O30H — alIoTpoIiHas MOauGUKAIUs KUCIOPOa.

TeruoBoit >PheKT XUMUYECKON peaklnu, TEPMOXMMUYECKHE YypaBHEHUS,
DK30- W DHIAOTEPMHUYECKHE peakuuu. TOoIumMBO: yroib M METaH. 3arps3HEHUE
BO3/yXa, YCUJICHHE NapHUKOBOTO 3 (eKTa, pa3pylieHHue 030HOBOT'O CJIOSI.

Bomopon — »neMeHT u mpocTtoe BemecTBO. HaxoxkaeHue Boaopoaa B
npuponae, GU3MUECKUe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nosyueHusi. Knemorsl u comnn.

Mounsipabrit 00BEM Ta30B. Pac4€Thl M0 XUMUUECKUM YPAaBHEHHSIM.

Qdusnueckue cBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpEL
HacepilieHHble YW HEHACBHIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10 BEecTsa B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbL. OCHOBAHU.
Pose pacTBOpOB B IpUpoOAE U B )KU3HU 4esoBeKa. KpyroBopoT BOJIBI B IPUPOJIE.
3arps3HeHe NpUPOIHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanuss Heopranmuyeckux coenuHenuit. Oxcunbl. Knaccudukarus
OKCUJIOB:  cosieoOpasyroiue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HeconeoOpazyromue. Homenknatypa oxcuaoB. dusnueckue M XUMHUECKHE
CBOMCTBA OKCUJIOB. [lomydyeHne okCcuIoB.

OcHoBanusa. Knaccudpukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. Homenknatypa ocHoBanui. ®dusznueckue M XHMHYECKHE CBOWMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUMN.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot. @usndeckue u
XUMHUYECKHEe CcBoMcTBa KHCIOT. Psgn axktuBHoctu MetauioB H. H. bekerona.
[lony4deHne KUCIOT.

Conu. Homenknarypa cosneil. @u3ndeckue 1 XUMUYECKHE CBOMCTBA COJIEH.
[Tonyuenue coneu.

['eHeTnyeckas CBSI3b MEXKAY KJIACCAaMU HEOPTAHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE OIPEICIICHUE COJICPKAHUS KUCIIOPOa B BO3AyXE, IOIYyUYECHUE,
coOupaHue, pacrno3HaBaHWE W M3y4YEHHE CBOWCTB KHCIIOPOJa, HaOII0JeHUE
B3aMMOJICHMCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHHUS U
MpeKpaileHus ropeHus (mokapa), O3HAKOMJIEHHWE C oOpas3laMd OKCHJIOB U
ONHMCAHWE WX CBOWCTB, MOJIy4YeHHE, COOMpaHUEe, pACIIO3HABAHUE W HU3YUYCHUE
CBOICTB BOZIOpO/ia (TrOpeHue), B3auMoIeicTBHUE Bojopoaa ¢ okcuaoM meau (11)
(BO3MOYKHO MCIIOJIL30BaHUE BUACOMATEPHAIIOB), HAOIOAeHHE 00pa3I[0B BEIIECTB
KOJM4EeCTBOM | Moib, HcCCIeAOBaHHME OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3JIMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10J1€H paCTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBUE BOJIbI C METAIIIAMU
(HaTpyeM ©  KaJibllueM) (BO3MOXHO HCIIOJb30BAaHUE BHUEOMATEpPUAIIOB),



UCClIeJOBaHHEe 00pa3lloB HEOPraHWYECKUX BELIECTB Pa3JIMYHBIX KIJIACCOB,
HaO0JII0ICHUE U3MEHEHUS OKPACKU MHANKATOPOB B PACTBOPAaX KHUCIIOT U IIEIOYECH,
uzyueHue B3aumojeictBua oxcuga menu (II) ¢ pactBopom cepHOM  KHCIIOTHI,
KUCJIIOT C METaulaMH, PEaKUWd HEeUTpaln3aly{, IOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHUE OJHOTO METAJIJIA APYTUM U3 PACTBOPA COJIU, PELICHUE
DKCHEPUMEHTANIBHBIX 3aJay Mo TeMe «BaxHelmme Kiacchl HEOPraHMYECKUX
COCJIMHEHUI.

Iepuoanuyecknit 3axkoH u Ilepuoamyeckast cucreMa XHMHYECKHX
iemeHTOB JI. WU. MenneneeBa. CrpoeHne arToMoB. XHMMHYECKasi CBA3b.
OKuCIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBble MONBITKM KiIacCU(PUKAIIMM XUMUYECKHX dJIeMeHTOB. IlonsTtne o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJlIbI,
rajlore€Hbl, UHEPTHBIE Ia3bl). DIEMEHTBI, KOTOpbIE 00pa3ytoT aM(pOTEPHbIE OKCH/IbI
Y TUAPOKCHUIBI.

ITepunonnueckuit 3akoH. [lepuoauueckas cucrema XuMHUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas W JUIMHHONEPUOAHAS  (POPMBI
ITepuoauueckoit cucrembl xumuueckux 3mneMeHToB 1. . Menneneea. [leprobl
u rpynmnbl. Duznyeckuil CMBICH MOPSAJKOBOTO HOMEpA, HOMEpPOB Iepuoia H
IPYIIIBI 3JIEMEHTA.

Crpoenne atoMoB. CoctaB aroMHBbIX saep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonuueckont cucremol . M. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B Ilepuoanueckont cucreme . 1. Menaeneesa.

3aKOHOMEpPHOCTH HW3MEHEHMS paJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOWCTB 110 TPYIIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproguyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Uil pa3BUTUS Hayku W npaktuku. . M. MenngeneeB — yuy€HbIN
IPAKIaHUH.

Xumuueckass cBs3b. KoBanmeHTHas (mOJspHass M HEMOJISIPHAs) CBS3b.
DIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccol OKUCAEHUS U BOCCTaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue o00pa3loB BEIIECTB METAUIOB W HEMETAUIOB, B3aUMOJEHCTBUE
TUAPOKCUAA IIMHKAa C pPacTBOpaMHM KHUCJIOT MW IIEJNOYEH, NPOBEAEHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS ).

Meostcnpeomemmnule cea3u



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHH XUMHM B 8 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSITUM, TAK Y MOHATUM, SIBIAIOIINXCS CUCTEMHBIMU JJIs1 OTACIBHBIX MIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IUKJIA.

OO01mue ecTecTBeHHO-HAYYHBIC TTOHATHUS: HAYYHBIN (DAKT, TUTIOTE3a, TEOPUS,
3aKOH, aHallu3, CHUHTE3, Kiaccuukanusi, NEPUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3BMEPEHUE, MOJIEIb, IBJICHUE.

®dusuka: Marepus, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
M30TOIBI, pAIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKHUM 3apsij, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, T'a3, PU3NUECKUE BEIMUYUHBI, €TMHUIIbI
M3MEpPEHUs, KOCMOC, TIIAHETHI, 3BE3/1bI, COJIHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTUIMBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasl peaKkuus

ITeprnonnueckuit 3akoH. [lepuoauueckas cucrema XuMHUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOICTB
XUMHYECKUX DJIEMEHTOB MEPBBIX TPEX MNEPUOAOB, KM, KAIbIUI M HX
COCMHEHU B COOTBETCTBUH C IIOJIOKECHUEM »3JIeMEHTOB B Ilepmonmueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BHIbl XHUMUYECKOW CBS3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUINYECKOU PEIIETKU U
BHUJIa XUMHUYECKOM CBSI3H.

Knaccuduxkanuys u HOMEHKIIaTypa HEOPTaHUYECKHUX BEIIECTB. XUMHUUECKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCS K Pa3IWYHbIM KJaccaM HEOPraHUYECKUX
COEIMHEHU, TEHETUYECKas CBA3b HECOPTAHMYECKUX BEILIECTB.

Knaccuduxanus XuMU4eCcKUX peakiiuil o pa3IndHbIM IpU3HAKaM (110 YUCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TemioBoMy A3ddexrty, 1o
M3MEHEHUIO CTENeHeN OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB, 10 00PaTUMOCTH, TIO
Y4aCTHIO KaTajanu3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIIUH, TEPMOXUMHUUECKHE
YpaBHEHHUS.

[TonsitTue o ckopocTH XuMHuuecko peakiuu. [lonste 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMUUYECKHUX peakiusax. [IoHsSTHE 0 TOMOTE€HHBIX U T€TePOre€HHBIX
peakuusax. [loustue o karanuze. [lonaTue o xumuueckom paBHoBecuu. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U TOJO0KEHHUE XHUMHUYECKOTO
paBHOBECHUSL.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ pEaKlMM,  DJIEKTPOHHBIM  OamaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pPEAKLIMHU. CocraBiieHue ypaBHEHUI



OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMH C  HMCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOIO OaJiaHca.

Teopust IIEKTPOIUTHYECKON JUCCOLUMALINU. DIEKTPOIUTHI U HEAJIEKTPOJIUTBHI.
Katnonel, aHHOHBI. MeXaHU3M JHCCOLMAIMM BEIIECTB C Pa3JIMYHBIMHA BHJIAMH
XxuMHuueckoi cBsizu. Crenens aucconuanuu. CUIbHBIEC U CIa0bIe AIEKTPOIUTHI.

Peakuny nonHoro oOMeHa. Y cioBus NpOTEKaHUs peaklIMi HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHbICE HWOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM U COJIei B CBET€ TMPEJCTABICHUN 00 3JIEKTPOJIUTUYECKOM
nucconnanuv. KauecTBeHHbIE peakiiuv Ha HOHBL. [ToHsATHE O THIIPOIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METANIOB M HEMETAUIoB (rpadura W anMasa), CIOXHBIX BELIECTB
(xopuaa HaTpHsl), UCCIEA0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuu
OT BO3JEUCTBUSA Ppa3JIMYHBIX (HAKTOPOB, MCCIAEAOBAHUE DJIEKTPOIPOBOJHOCTU
pPacTBOpPOB BEIIECTB, MpOLECCA AUCCOLUMALMU KHUCIOT, IIEJI04Ye M Cconei
(BO3MOXXHO  HCIOJB30BAHME BHUAEO  MaTEpPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  NPOTEKaHWs  peakuuid  HMOHHOTO  oOMeHa
(oOpa3oBaHue oOcajka, BbIACJIEHHE Tra3a, oOpa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropenue, peaklMM pa3yioKeHUs, COEIMHEHNs ), PACIIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIUMH HAa HWOHBI, pEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a4a4.

HemeTauibl 1 X cOeIMHEHHU S

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTeneHn okucieHus. CTpoenne u Gu3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOWCTBA Ha IpUMEpe  XJjopa
(B3aMMOJENUCTBUE C METaUIlaMH, HEMeTajylaMH, IueiaodyaMu). XJIOpOBOJOPO.
ConsHast KucinoTa, XMMHYECKHME CBOWCTBA, IOJy4YeHHE, NpUMEHeHHe. JlencrBue
XJIOpa M XJOPOBOJOPOJAa HA OpraHM3M 4YeJIOBEKa. BakHeumme Xaopuabsl U HX
HaXO0XKJEHUE B IIPUPOIE.

O6mmas xapakrepuctuka 31aemMeHToB VIA-rpynnsl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u pusndeckre CBONCTBA
IPOCTHIX BEIIECTB — KUCIOPOa U cepbl. AJIJIOTPOINHbIE MOAU(PUKALNN KUCIOPOIa
U cepbl. XUMUYECKHUE CBOWCTBA cepbl. CEpOBOAOPOJ, CTPOCHUE, PUZNUYECKUE U
XUMHYECKUE CBOUCTBA. OKCUIBI CEPBI KAK MTPEACTABUTENM KUCIOTHBIX OKCUIOB.
CepHas kuciora, (uU3MUECKUE U XUMHUYECKHME CBoiicTBa (0OmMe Kak
IpeJICTaBUTENs Kjacca KUCIOT U crneuuduueckue). XUMUYECKHE peakiuy,
JeKalie B OCHOBE IPOMBIIIJIEHHOIO CHoco0a MOIy4YeHUs CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KUCIOTHI. CONM CEpHOM KHUCIIOThI, KAUECTBEHHAs peaKUus Ha



cynb(ar-uon. Haxoxnenuwe ceppl M €€ COCIMHEHMA B TPHUPOAC. XHUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCTUHEHUSMH Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CLIOCOOBI €ro MPEAOTBPAILLECHUS.

OOmast xapakTepuCcTHKa 3JeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIEHUS. A30T, pacIpOCTPAaHEHHUE B IPUPOJIE,
dbusnyeckue U XumMrueckue cBoiictTBa. KpyroBopor azora B nmpupoje. AMMHUakK, €ro
bu3nUecKue U1 XUMHYECKUE CBOMCTBA, MOJydyeHue U npumeHenue. Conu aMMOHus,
ux (pu3mUeckue U XMMHUECKHUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUSA. A30THAsI KUCJIOTA, €€ TIoJydYeHHe, (PU3NIecKre U XUMUIECKUE
cBOicTBa (00IIME KaK TMPEACTAaBUTENS Kiacca KHUCIOT M crenuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHUHEpaIbHBIX
yA00peHnil. XUMUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEeH Cpebl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE TTOKIM, 3arpsi3HEHHE BO3ayXa, MOuYBbl U BoaoémoB). docdop,
aioTponHeie  Moaudukanun (ocdopa, Quszmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3MIeCKUe U XUMUIECKUE CBOICTBA,
nostyueHue. Mcnonp3oBanue pocpaToB B KaueCTBE MUHEPATIbHBIX YI00PEHHUIA.

Oo6mas xapaktepuctuka siaemMeHToB [VA-rpynmnsl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIIIepoja,  aUIOTPOIHBIC
MOAM(PUKALIMKM, PACHPOCTPAHEHHE B NPHUPOAE, (U3MYECKHEe M XUMUUYECKUE
cBoiicTBa. Ancop6ius. Kpyrosopot yriaepoaa B mpupoze. OKCHIBI yTiepoia, ux
bu3nYeckue W XUMHUYECKHE CBOWMCTBA, JCHCTBME HA JKHUBBIE OPTaHU3MBI,
MOJIydeHUE U TPUMEHEHHE. ODKOJOTMYECKHE TMPOOJIEMbI, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a T17100aibHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIN
s dekt. YronbHas kuciaora v €€ coiiv, ux GU3NYECKUe U XMMUYECKUE CBOMCTBA,
noyiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanre kKapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIUIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauabHBIE TOHATHS 00 OPraHUYECKUX BEUIECTBAX KAK O COETMHEHMSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, TAHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble MCTOYHHMKH YIJIEBOJOPOJOB (yrojib, MNPUPOIHBIN ra3, HEQTh),
NPOAYKThl UX TMepepaboTku (O€H3MH), HUX poJib B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTrie 0 OMOIOTUYECKU BaXXHBIX BEIIECTBAX: KUpax, OeNKax, yriieBoJax — U UxX
poJIi B KM3HHM 4YeJloBeKa. MarepualibHOE €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, MOJyYEHHE U
npuMenenue. CoeauHeHuss kpeMHusi B mnpupoje. OOmue mnpeacraBieHuss o0
okcuje kpemuus (IV) u kxpemuueBoi kuciaore. CUIMKaThI, UX UCIIOJIb30BAHUE B
OBITYy, B MPOMBIIIJIEHHOCTH. BaxkHeilre cTpouTelibHbIe MaTepHalIbl: KEpaMUKa,



CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobaeMbl 6€301MacHOr0 UCIIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCETHEBHOM )KU3HH.

Xumuyeckuii IKCnepumenm:

M3y4eHHe 00pa3IloB HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJITHOWU KUCIIOTHI,
MPOBE/ICHHE KAYECTBEHHBIX PEaKIIUii Ha XJIOPUA-UOHBI ¥ HAOJIOIEHNE TPU3HAKOB
WX TMPOTEKaHWUs, OIbIThl, OTpaxaromue QU3NUECKMe W XHUMHYECKHE CBOWMCTBA
raJloreHOB W UX COEJUHEHHH (BO3MOXHO MCIOJIb30BAHUE BHUICOMATEPHATIOB),
O3HaKOMJIEHWE ¢ oOpaslaMud XJOpHUAOB (TAJIOTEHUJOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  coeAUHEHUsSMHU  (BO3MOXHO  HCIIOJH30BAHHE
BUJIEOMATEPHAIIOB), HAOJIOIEHHE TTpollecca O0YTIUBaHUs caxapa MoJi AeCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHOM KHCIIOTHI, TPOBEACHHE KAUECTBEHHOM peaKIuu Ha Cyab(dat-
MOH ¥ HaOmoJeHWe TpHU3HaKa €€ TNPOTEKAaHHs, O3HAKOMIIGHHE C (PU3NYECKUMHU
cBoiicTBaMu a3oTa, (ochopa U UX coenUMHEHHM (BO3MOXHO HCIIOJIb30BAHUE
BHUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (OChHOPHBIX yA00pEeHU, MOTyUeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHMAaKa, IPOBEJCHHE
KaueCTBEHHBIX PEAKIMi HA MOH aMMOHUS U pocdaT-uoH 1 n3ydeHUe MpU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJACHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO HCIIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB), U3y4YEeHUe Moenen
KPUCTAJUTMUECKUX PEmETOK anmasza, rpadura, (QyuiepeHa, O3HaAKOMJIICHHE C
MPOIIECCOM  QJICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJIyYeHUE, COOMpaHue, paclio3HaBaHUE U U3yUYECHHE
CBOMCTB YTJIEKHCJIOTO ra3a, MPOBEJACHNE KaUeCTBEHHBIX PEakIuii Ha KapOoHaT 1
CUJIMKAT-UOHBl W H3y4YEHUE MPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMEH CUJIMKATHON TPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BakHele HeMeTaulbl U UX COCTUHEHUSD.

MeTaibl 1 MX COeIMHEHU S

OO6m1ast xapaKTepUCTHKA XUMUUECKUX IJIEMEHTOB — METAJIIOB HA OCHOBAaHUU
ux nonoxeHus B llepuomnueckon cucrtemMe XuMUYECKHX »dieMeHToB J[. .
MeHnneneeBa u cTpoeHust aToMoB. CTpoeHne MeTauioB. Mertaiinueckas CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIETKA.  ODJNEKTPOXUMUYECKUH  PAI
HaIpsHDKEHUH MeTauioB. @U3NYecKre 1 XUMUYECKHE CBOMCTBa MeTaJlioB. O01ue
CrocoObl TONy4eHHUs MeTayioB. [loHsATHE O KOpPpO3UHM METaIOB, OCHOBHBIE
CrocoObl  3amuThl WX OT Koppo3uu. CruiaBel (CTanb, YYTyH, JIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIUIEHHOCTH.

[[lenounbie MeTamibl: nojoxeHue B [leproanueckoit cucteMe XUMUYECKUX
sanemeHTOB [l. 1. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOKJICHUE B IIPUPOJIE.
duznyeckre 1 XUMUYECKHUE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUabl U



TUAPOKCUABl HaTpus U Kaius. [IpUuMeHeHue WIENOYHbIX METANIOB U UX
COEeIMHEHUM.

I[lenoyHO3EMENIBHBICE METAIBI MAarHMd W KalbLIMM: TIOJIOKEHHE B
[lepnognueckoi cucrteme xuMudeckux 3ieMmeHToB 1. 1. Menneneesa, crpoenue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3ndecKknue 1 XMMUYECKUE CBOWCTBA MarHus
U Kanblus. Baxkuelmmue coeauHeHUs KalblUsi (OKCHI, THUIPOKCHUMA, COJIN).
JKécTkocTh BOJIBI M CTIOCOOBI €€ YCTpaHEHUS.

AmmomuHui: osioxenue B [lepuoandeckoi cucteMe XMMUYECKUX SJIEMEHTOB
JI. 1. MeHpneneeBa, CTpOEHME aToMa, HAaXOXJIEeHUE B mpupoae. DPu3nyeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AMGOTEpHbIE CBONCTBA OKCH/IA U TUIIPOKCUIA
ATIOMUHUSL.

JKenezo: nonoxenue B [lepuoanueckoi CHCTEME XUMUYECKUX 3JIEMEHTOB /l.
. MenpneneeBa, cTpoeHuMe aroma, HaxoxiaeHue B npupoae. Duszuyeckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(I1T), ux coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0OpaslaMud METAJIOB U CIUIABOB, WX (PU3WYECKUMHU
CBOMCTBaMH, M3yUYEHHE  pE3yJbTaTOB  KOPPO3UU  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BUJICOMATEPUANIOB), OCOOCHHOCTEW B3aMMOJECHCTBUS OKCHAA
KaJIbI[Usi W HATpUsi C BOJOW (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBIL, POLIECCA TOPEHUS KENE3a B KUCIOPOIE
(BO3MOXHO  HKCIIOJIb30BAaHHWE  BHJIEOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIUI HA MOHBI: MarHus, KaJabllus, alFOMUHUS, IMHKA, )KEJIe3a
(IT) u xenesa (III), menu (II), HabmroaeHUE U ONTUCAHKE MPOLIECCOB OKPAIIMBAHUS
IJIAMEHU WMOHAMU HATpHsl, Kalusg W KaibIUs (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), UCCIIeIOBaHUE aM(OTEPHBIX CBOMCTB TUAPOKCH 1A ATFOMUHHUS
Y TUJIPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxkueimue
METaJUIbl U KX COCTUHEHUS».

XuMHS M OKPYKAKOLIASA cpeaa

BemecTtBa u marepuanbsl B IOBCEIHEBHOW JKU3HM 4YeJoBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUECKUX peakiuii B ObITy. [lepBas momolis npu
XUMHYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMUYECKOE 3arpsA3HEHHE OKpyXkarollel cpeapl (MpeaenabHas JomycTUMast
KOHIIEHTpanus BemecTs, ganee — [[JIK). Ponb XumMuun B pelieHUH 3KOJIOTHYECKUX
npoOem.

Xumuueckuii IKcnepumenm:

n3y4deHue o0pa3iioB MaTepuasioB (CTEKIIO, CTIaBbl METAJUIOB, MTOJIMMEPHbIE
MaTepuabl).

Mesicnpeomemmnuie cea3u



Peanuzammsi MeXINpeaMETHBIX CBSI3€M MpU M3yYeHUH XHMHH B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHATHUH, TaK ¥ TIOHATHH, SIBJISIONAXCS CUCTEMHBIMH JIJIS OT/ACIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO0mmue ecTeCTBeHHO-HAYYHbIC TTOHATHS: HAYYHbIN (haKT, TUTIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCHU(pUKALMs, TMEePUOJAUYHOCTh, HaOII0ICHUE,
DKCIIEPUMEHT, MOJICTUPOBAHKUE, HW3MEPCHHE, MOJICNb, SBICHHUE, IMapHUKOBBIN
a3 (deKT, TEXHOIOTHUSI, MAaTEPHUAITHI.

dusznka: Marepusi, aToOM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIIH]I,
M30TOMBI, PaJUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsijl, MPOBOJHHUKH,
MOJIYITPOBOJTHUKH, ~ JTUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, pACTBOP, PACTBOPUMOCTD, KPUCTAIITUNIECCKAS
peméTKa, CIuiaBbl, (PU3NIECKUE BETUINHBI, EUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢dorocuHTe3, nbIXaHWe, Owocdepa, 3KocHCTEMa, MUHEPATbHBIC
yAOOpEHUS, MUKPOIJIEMEHTHI, MAaKPO3JIEMEHTHI, TUTATECIILHEIC BEIICCTRA.

['eorpadusi: armocepa, ruapocdhepa, MHUHEpaATbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIMaeMblI€, TOTIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMsI JOCTUTalOTCS B XOJ€ OOyYeHHs XUMHUU B E€IUHCTBE Yy4yeOHOU u
BOCIIUTATENBHOM JAESATEIBHOCTH B COOTBETCTBUHU C TPAJULIMOHHBIMA POCCUUCKUMHU
COLIMOKYJIbTYPHBIMM M JyXOBHO-HPABCTBEHHBIMH LICHHOCTSAMM, IIPUHATBIMU B
oOlIecTBe MNpaBWJIAMH W HOPMaMM TOBEJACHUS M CIOCOOCTBYIOT IIpolleccam
CaMOTO3HAaHUs, CAMOPA3BUTHUS U COLIMAIHM3ALUN 00yYarOUIUXCsl.

JIM4HOCTHBIE ~ pE3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpPHMEHTALUA U
paclIMpeHne OMbITa AESTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACIEIWIO, IIOHMMaHWsA 3HA4YCHUS XUMHUYECKOM HAYKH B JKU3HHU
COBPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON MHpOpMaIIHei O
MIEPENOBBIX JOCTHKEHUSIX W OTKPBITHUSAX MHPOBOM M OTEYECTBEHHOW XWMMH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOLIECTBA;

2) rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUS] O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEIbCKOM, TBOPYECKOM WM JPYTHX  BHJAX
AESITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONl COBMECTHOM JEATENbHOCTH IMPH
BBITIOJIHEHUHM Yy4YeOHBIX, TO3HABATEIbHBIX 3a]1a4, BBIIOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOIIM B TpoLEcce 3TOM Y4YeOHOW JEesATENbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE IOBEJACHUE M TIIOCTYIIKA CBOUX TOBApUUIEH C IO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCIIEICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA

MHPOBO33PEHYECKHUE IPEACTABICHUS O BEIIECTBE U XUMUUYECKON PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pAa3BUTHSA HAyKHW U COCTaBISIOLINE
OCHOBY JIJIS IOHUMAaHUsI CYITHOCTH HAyYHOU KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTUS NIPUPOIBI, B3aMMOCBA3AX YEJIOBEKAa C
MIPUPOJHOU CPEIOW, O POJIM XMMHUH B IMMO3HAHUU ITUX 3aKOHOMEPHOCTEM;

ITI03HABATEJIbHBIC MOTHBBI, HAIPABJIICHHBIE HA NIOJIyYEHHUE HOBBIX 3HAHUU 110
XUMHUHU, HEOOXOAUMBbIE ISl OOBSICHEHHS HAOJII0JaeMbIX IPOLIECCOB U  SBJICHHM,
MO3HABaTEIbHOU, WH()OPMAIIMOHHONM M YHUTATEIbCKOM KYyJbTYpPHl, B TOM YHCJE
HaBBIKOB CaMOCTOSATENIbHOM paboThl C y4YeOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPOM, JIOCTYMMHBIMU TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHUI0O U T[O3HAHWIO, JI0O03HATEIbHOCTh, TOTOBHOCTH U
CIHOCOOHOCTh K  €aMOOOpa3OBAaHMIO, TMPOEKTHOW U  HCCIEAOBATENIbCKOM
JEeSTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIECHHOCTH M YPOBHS OOY4YCHHS B
JlaJbHEUIIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUE TIOCIEICTBUU U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YIOTPEOICHHS aJIKOT0JIsl, HAPKOTUKOB, KYpEHUs),
HEOOXOJIUMOCTH COOJIFOJICHUsI TpaBui O€30MacHOCTH TNpH  OOpalleHuu C
XUMUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

5) Tpy10BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUYECKOMY M3yUYEeHHIO TIpodeccuii U Tpyia pa3audHoro poja,
YBOKECHUE K TPYAy M pe3yJbTaraM TPYAOBOM JESITEIHHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHMS MPEIMETHBIX 3HAHUW MO XUMHUHM, OCO3HAHHBIM BBHIOOD
WHJUBUTyATBHON TPACKTOPUH MPOJIOHKEHHS 00pa30BaHUs ¢ YIETOM JTUYHOCTHBIX
MHTEPECOB U CTIIOCOOHOCTU K XMMHUHU, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodecCUOHAIBHOM IeSITEIFHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJaNTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKU 1I€JIeCO00pa3HOE OTHOUIEHUE K TMPUPOJIE KaK HCTOYHHUKY
’KU3HU Ha 3emJle, OCHOBE €€ CYIIECTBOBAHMSI, IOHMMAHHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro oOpa3a »HW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TCHUXHYECKOMY 30POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBuiI 0€30MaCHOIO MOBE/ICHUS MPU PabOTE C BEIIECTBAMU, a TAKKE B CUTYaIHSIX,
YIPOXKAOIIUX 3/I0POBBIO U AKU3HH JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUS, TOJIy4aeMble TPU U3YUYECHUH XUMUH, JJIs
pELIeHUs 3a1a4, CBSI3aHHBIX C OKPYXKAKOLIEH MPUPOIHON CPEAOU, NIl TOBBILICHUS
YPOBHSI  DKOJOTUYECKOW  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJIeM U IMyTeH UX PElIeHUs MOCPEICTBOM METO/I0B XUMUH,
AKOJIOTHYECKOT0 MBIIIJIEHUS, YMEHUSI PYKOBOACTBOBATHCS UM B TIO3HABATEILHOM,
KOMMYHHMKATUBHOU U COLUAIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUS MHUPOBO33pPEHUS OOIIEHAY4YHbIE TMOHATHUS (3aKOH, TEOpus,
MPUHITUT, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, SKCIIEPUMEHT U JIPYTOE. ), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAy4YHBIX YYEOHBIX MpeaMeTax MU TIO3BOJIAIOT Ha
OCHOBE 3HaHUM U3 ITUX MPEeAMETOB (HOPMHUPOBATH MPECTABICHUE O LIETOCTHON



HAay4YHOW KapTUHE MUpPA, U YHUBEpCaJIbHbIC YueOHbIC JeHCTBUA (TT03HABATEIIbHbIE,
KOMMYHUKATUBHBIE, PETYJSTUBHBIE), KOTOpble obOecrneunBaroT (OpMHUpPOBAHUE
TOTOBHOCTM K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NESATENIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Ba3oBble JJoruueckue aeiicTBUA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMN: PACKPBIBATH CMBICT XUMUYECKUX MOHITUHN (BBIIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABINBATh B3AUMOCBSA3b C IPYTUMU MOHSATUAMMU ), HCII0JIb30BATh
MOHATHUS I OOBSICHEHUS OT/AENbHBIX (DAKTOB U SIBIICHUM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH JIJIs KJIaCCU(DUKAIIMN XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUH,
YCTaHABJIMBATh MPUYUHHO-CICACTBEHHBIE CBSI3M MEXKIY OOBEKTAaMHU HW3YUYCHHS,
CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHIYKTUBHBIE, I€IyKTUBHbIE, II0 aHAJIOTHH),
JenaTh BBIBOJIbI M 3aKIHOUYEHUS;

YMEHHE TMPUMEHSATH B IMpoOIEecce MO3HAHUS TOHATUS (NIPEIMETHBIC U
METanpeIMETHBIC ), CUMBOIMYECKHE (3HAKOBBIE) MOJIEIIU, UCTIOIb3YEMbIC B XUMUU,
peoOpa3oBLIBATH ITUPOKO MTPUMEHSIEMbIE B XUMUU MOJICIbHBIE TIPE/ICTABIICHUS —
XUMUYECKUNA 3HaK (CUMBOJ DJJEMEHTa), XUMudeckas ¢GopMmyia U ypaBHEHHE
XUMUYECKOMN peakluu — MPHU PEIIeHUH Y4eOHO-TI03HABATENIBHBIX 3a/1a4, C YYETOM
ATUX MOJICJIbHBIX MPECTABICHUIN BBISBIISITH U XapaKTEPU30BaTh CYyIIICCTBCHHbBIC
MPU3HAKN U3y9aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMUUECKHUX PEAKIINA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIC CBSI3U |
MPOTUBOPEYHS B U3yUYaEMBIX MPOIECCAX U SIBJICHUSX.

Ba3oBblie uccienoBareabckue JeMCTBUS:

YMEHHE HCMOJIb30BaTh IIOCTABIICHHBIE BOIPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS, a TaKKe B KauyeCTBE OCHOBBI JJisi (POPMHUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

NpUOOpPETEHUE OMNbITa MO IUIAHUPOBAHUIO, OpPraHM3allMi U MPOBEICHUIO
YYCHHYECKUX OJKCIIEPUMEHTOB, yMEHWE HaOIIoIaTh 3a XOJOM MpoIecca,
CaMOCTOATENLHO IPOTHO3UPOBATH €T0 pe3yJbTat, GOpMyIUPOBaTh 0000IIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIAETOBAHUS, COCTABIATh OTYET
0 MpOJIeNIaHHOM padoTe.

Pa6ora c nndpopmanueii:

yMEHUE BBIOUpaATh, AHANU3UPOBATH W MHTEPIPETUPOBATH HH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MpeICTaBICHUS, TTOTYyUYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB
(HaydHO-TIOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPABOYHBIE
nocoOus, pecypcsl HHTepHETa), KPUTHUYECKH OIEHUBATh MPOTHBOPECYUBYIO U
HEJI0OCTOBEPHYIO MH(pOpMaIIHIo;



yMEHHE MPUMEHSTh Pa3IMnYHbIE METObI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE
uHOpMAIIUM UM COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX Jis BBINOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEACIEHHOTO TUTIA, MPUOOPETEHHE OTBITA B
o0nacTd MCHOJB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BaHUS PA3IIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BIOMPATh ONTUMAIBHYIO GOpMY MpeACTaBICHHS HHGOPMAIIIH U
WLTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOKHBIMU CXEMaMH, JAuarpaMMaMH,
apyrumu popMaMu rpaduKu U UX KOMOMHAIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAJU3UpPOBAaTh B Ipolecce y4yeOHOH u
UCCJIEeI0BATENHCKON NEATEIbHOCTH HH(POPMAIIMIO O BIUSHUY MPOMBIIIIICHHOCTH,
CENIbCKOTO XO3A1CTBa WM TPAHCIOPTAa HAa COCTOSTHHE OKpY)KAIOIIeH MPUPOTHON
CpeIbl.

KoMMyHuKaTHBHBIE YHHBepPcaabHbIe yYeOHbIe 1eiiCTBHA:

yMEHHUsl 3aJaBaTb BONPOCHI (B XoJe nuajora W (WiM) AUCKYCCHUH) IIO
CyHmIECTBY  OOCyXgaeMoil  Tembl, (OpPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTENFHO BBITIOIHEHUS TIPEIOKEHHON 3a1a49H;

YMEHHUS ~ OpPEACTaBIsATh  MOJYYEHHBbIE  PE3yJIbTaThl  MO3HABATEIBHOM
JESTENBbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPEe3eHTALUIO
pe3yJbTaTOB BBHIITOJIHEHUSI XHMHUECKOTO IKCIIEPUMEHTa (J1abopaTOPHOTO OIBITA,
nabopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHsSI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
MO3HABATENIbHOM M HCCIIEIOBATEIbCKONM  JIEATEIbHOCTH  TpPU  PEIICHUH
BO3HUKAIOIIHUX MpoOJeM Ha OCHOBE Y4€Ta OOIMIMX HMHTEPECOB M COTJIACOBaHUS
no3uIii (06cykaeHus, 00OMeH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALINS
COBMECTHBIX JIEWCTBUH, ONpEJEICHUEe KPUTEpUEB IO OLEHKEe KadecTBa
BBITIOJTHEHHOW PabOTHI U JIPYTHE).

PeryisiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIE JelcTBUS:

YMEHHE CaMOCTOSITEIbHO OTMPEICNATh IeNu JeATEIbHOCTH, IUTAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNTbHOCTD, BBIOUpATh HanboJsee 3(pGeKTUBHBIC CITOCOOBI pelIeHUs] YUeOHBIX U
MO3HABATENBHBIX 3a7]a4, CaMOCTOATEIHHO COCTAaBISITh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM  aNrOpUTM JEWCTBUM IIPU BBINOJHEHUM 33JaHHM C Y4ETOM
MOJTyYEHHUsI HOBBIX 3HAHUI 00 U3yyaeMbIX O0BEKTaX — BEIIECTBAX U PEaKIUsiX,
OLICHMBATh COOTBETCTBHUE TOJIYYCHHOTO pe3yibTaTa 3asBICHHOM 1EIH, yMEHHUE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIpeijlaraeMble B YCIOBUU 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMETHBIX pPE3yJbTATOB [0 OCBOCHHUIO 0053aTEIbHOrO
collep KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHOil pabodeil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMUCS HAy4dHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JAeHcTBUM, crenuduuecKue g TPEJAMETHONM 00macTu  «XHUMHUS», BHJIBI
NEATCIBHOCTH MO  TOJYYEHHIO HOBOIO 3HAHUS, €ro HWHTEpIpeTaluH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYyAIUX.

K konIity oOyueHus B 8 kiiacce npeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUYAOIINXCS YMCHUMN:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX MOHSITUIA: aTOM, MOJIEKYJIa,

XUMUYECKHUU OJICMCHT, IIPOCTOC BCIICCTBO, CJIIOXKHOC BCHICCTBO, CMCECH

(oHOpOIHAs M HEOAHOPOHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U

MOJICKYJISIpHAaA MacCa, KOJIHYCCTBO BC€IICCTBA, MOJb, MOJIIPpHAd Macca,

MaccoBast J10JI1 XMMHUUECKOI0 2JIEMEHTA B COEIUHEHUH, MOJISIPHBIM 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHD
OKHUCJIEHUS, XUMUYECKas peakuus, KiIacCu(UKauus peakuui: peakuuu
COCIMHEHHUSI, PEAKUUU PA3JIOKEHUS, PEaKLUU 3aMEUICHUS, PEaKIUU
oOMeHa, 9K30- U HJIOTEPMUYECKUE PEAKIIUU, TEIIOBOM 3 (PeKT peakuuu,
AIp0 aToMa, OHJIEKTPOHHBIM CJIOM aroma, aTroMHas oOpOuTalb, pPaanyC
aToMa, XUMUYECKasl CBSI3b, MOJISIPHASI U HEMOJISIpHAs KOBAaJIEHTHAs CBA3b,
WOHHAs CBA3b, MOH, KATHOH, aHUOH, paCTBOP, MACCOBAs J10J1s1 BELIECTBA
(mpolLleHTHAsE KOHLEHTpaLus) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHMUYECKUX TMOHATHH H
MPUMEHSAThH 3TU NOHIATHUS IIPU ONMCAHUU BEIIECTB U UX MPEBPALLECHU;

e HCIOJB30BaTh XHMHUYECKYIO CHMBOJHMKY JJIsi COCTaBieHHUS (GopMyl
BELIECTB U YPABHEHUI XUMHUYECKUX PEAKIINIA;

e ONpEAEIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX,
CTENEHb  OKHCIEHUS  3JIEMEHTOB B  OMHApHBIX  COEIMHEHMSIX,
IIPUHALJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCy COEAMHEHUHN I10
dopMynaM, BHJ XUMHYECKON CBA3M (KOBaJ€HTHas M HOHHas) B
HEOPTraHWYECKUX COCIMHEHUSX;

e packpbiBaTh cwmbica [lepmommueckoro 3akona JI. M. MeHnneneesa:
JEMOHCTPUPOBATh MOHHMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX IoyiokeHus B [lepnoanueckoi cucreme,

3aKOHOB COXpaHCHHA MaACCbl BCIICCTB, IIOCTOAHCTBA COCTaBd, ATOMHO-

MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOTaipo;

e ONHCHIBaTh M XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoanueckoit
CUCTEMbl XHMHUYECKUX OJIEMEHTOB: pa3uyaTh MOHATHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «nobouynas noarpymnmna (b-rpymnmna)y, masneie u
OoJbpIIME MEPUOMBI, COOTHOCUTH OOO3HAYEHHUSA, KOTOpPbIE HMEIOTCS B
tabmune «llepmonmueckas cucrema XuMHYeckux osnemeHtoB JI. H.
MenzeneeBay C UHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsijl sipa, o0Iee YUCIIo JIEKTPOHOB
U pacnpeielIeHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJIACCH(UIIMPOBATH XUMHUCCKHUE DJIEMCHTHI, HCOPTAaHNYECKUE BEIIECTRA,
XUMUYECKHE peaknuu (M0 YUCIy W COCTaBy YYaCTBYIONIUX B PEaKIUU
BEIIIECTB, M0 TEIIOBOMY 3(PdeKTy);

e XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBAa BEUIECTB
Pa3IUYHBIX KJIACCOB, TIOJITBEPXKAas OMMMCAHKUE MPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

e TPOTHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCHMOCTU OT X Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpaAIICHUNA B
Pa3TUYHBIX YCIIOBUSX;

e BBIYUCIIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO W MOJIAPHYIO MAacChI
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOrOo »JJjeMeHTa 1o (opmyie
COEJIMHEHMUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
0 YPaBHEHUIO XUMHUYCCKOU PEaKIIHH;

e TPUMEHSATH OCHOBHBIEC OTIEPAIlN MBICIIUTEIILHOMN JACSITEIPHOCTH — aHAIIN3
W CHHTE3, CpaBHEHHE, OOOOIICHWE, CHCTEMATH3allMio, KIacCH(pHUKAIUIO,

BBIABJICHHUC IIPHUYMHHO-CICICTBCHHBIX CBSI3CH — L U3YUYCHUA CBOMCTB
BEICCTB MW XHUMHUYCCKHX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MECTOAbI
IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, MOJACIUPOBAHHUC, OSKCIICPUMCHT

(peaJIbHBIM 1 MBICIICHHBIN );

e cIeAOBaTh  IMpaBUJiaM  [OJB30BAHMS  XUMHUYECKOHM  MOCYyAOH |
7ab0paTOpHBIM O0OpYAOBaHMEM, a TaKXe TMpaBwiaM OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH II0 BBIMIOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKHUX OIBITOB MO TMOJYYEHUI0O U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJa M KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM JI0JIEU PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pPacro3HaBaHHUIO PACTBOPOB IIEIIOYEH M KUCIOT C TTOMOIIBIO HHAUKATOPOB
(mrakmyc, heHondTanenH, METUIIOPAHXK U IPYTHE).

K konIty oOy4enus B 9 kjiacce npeJIMeTHbIE pe3ysibTaThl HA 06a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y 00YUAIONUXCS YMCHUI:

e pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TMOHSATUN: XUMHYECCKUUN
AJIEMEHT, aTOM, MOJIEKYyJia, HMOH, KaTHOH, AHUOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHUS, XUMHYECKas PEAKITUs, XUMUIECKas CBSI3b, TEIUIOBOU A (PekT
peakuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAs AUCCOLMALUS, PEAKIMU HOHHOTO
oOMEHa, Karaau3atop, XUMHUYECKOE paBHOBECUE, OOpaTHUMble U



HEeoOpaTUMbIE pEaKINH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb, OKUCIEHHE H  BOCCTAaHOBJIECHUE,
ajuioTponusi, aMpOTepHOCTh, XUMHUYECKasl CBSI3b (KOBAJICHTHAs, MOHHAS,
METaJIMYecKas), KpUCTANIMYEcKasi peneTka, KOpPpo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM PEaKUHUH, NPEAECIbHO JIOIyCTUMAas
koHueHTpanua [1JIK BemecTna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHH H
MPUMEHATH 3TU MOHATHS IPU ONMCAHUU BEUIECTB U WX MPEBPALICHHUIM;
UCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JUIS COCTaBICHUS (POpMYyI
BEILIECTB U YPABHEHN XMUMHUYECKUX PEAKIIUI;

ONPEAENATh BAJICHTHOCTh U CTEIICHb OKUCJIEHUSI XUMUYECKHUX YJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
onpeneIéHHOMY KJIacCy COEIMHEHHH 1o QopMyinaMm, BUI XUMHYECKOU
CBs3M (KOBAJICHTHAs, MOHHAsA, METaNIMYecKas) B HEOPraHHMYECKHUX
COCIMHEHUSIX, 3apsii HOHA 10 XUMHUUYECKOHN (hopMmyIie, XapaKTep Cpe/ibl B
BOJIHBIX PACTBOPaX HEOPTAHUYECKUX COCTMHEHUM, TUIT KPUCTAIIINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIca llepunoamueckoro 3akona [[. WM. MennaeneeBa u
JEMOHCTPUPOBATH €r0 TOHMMAHMWE: OIHUCHIBATh MU XapaKTEpPU30BATh
tabnuuynyto ¢opmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX HJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHasg mnoarpymma (A-Tpynma)y W «mnoOodHas
noarpynna (b-rpynmna)», manble u OOJbIIME MEPUOIbl, COOTHOCHUTH
0003Ha4YeHHUs, KOTOpPhIE MMEIOTCS B TEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMU  XapPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sijapa, OOIIee YHCIO SJIEKTPOHOB U
pacupeneieHue WX 10 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTU B UBMEHEHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHUI B
MpeJiesiax MaJbIX MEPUOJIOB U TJIABHBIX MOJATPYNIT C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMUYECKUE PJIEMEHThI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUEe peakiuuu (M0 YKMCIy M COCTaBy YYacTBYIOIIMX B peakIuu
BEIIECTB, TI0 TETUIOBOMY 3(PEKTy, 0 U3MEHEHUIO CTCTICHEH OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U cCHelUPUYECKUEe XUMHYECKUE
CBOMCTBA TMPOCTBIX W CJOXKHBIX BEIIECTB, IOATBEPKAasi ONUCAHUE
MPUMEPAMH  MOJIEKYJSIPHBIX M HWOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIIHM;

COCTaBJISAITb YPABHEHUSI JJIEKTPOIUTUYECKOW JUCCOLUMALMU  KHCIIOT,
LIEJI0YEHN U COJIEH, IOJIHBIE U COKPALLEHHBIEC YPABHEHUS pEAaKIM HOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, TMOATBEPKIAIONINX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;

pacKphIiBaTh CYIIHOCTh OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OalaHCa 3TUX PEaKIIUi;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TMPOTEKaHUSI XUMHUYECKUX TPEBPAIICHU B Pa3IMUHbIX
YCIIOBUSIX;

BBIUUCIISATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O W MOJSIPHYIO Macchl
BEUIECTB, MAacCCOBYIO [OJII0 XHMHUYECKOrO »JJIeMEHTa 1o QopMmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUEThI

110 YPaBHCHUIO XUMHUYCCKOW PEaKIIHH;

coON0JaTh  MpaBUjia  MOJIB30BAHUSA  XMMHUYECKOW  MOCYyJIOM U
nabopaTOpHBIM  00OpYyIOBaHMEM, a TakkKe TmpaBuia OOpaleHus: ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OIBITOB MO TIONYyYEHHUI0O M COOMPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJIUTh  PEAKIMH, TMOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEUIECTB: PACMIO3HABATH OMBITHBIM MTyTEM XJIOPUI-, OPOMUI-,
noaun-, kapOoHnat-, ¢ocdar-, cumukar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHBI aMMOHWUS ¥ HOHBI U3YYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHUYECKUX BEIIICCTB;

MPUMEHSTHh OCHOBHBIE ONEPAIIMU MBICIUTEIBHON IeATeTbHOCTH — aHAJU3

U CHHTE3, CpaBHEHHUE, OOOOIIEeHUe, CHUCTEeMaTU3aIUI0, BBISABICHUE
MPUYHHHO-CICACTBEHHBIX CBSI3€M — 11 WM3YYCHUS CBOWCTB BEIIECTB M
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAYYHbIE METOJbl TO3HAHUS —
HaOJIOZICHUE, H3MEPEHHE, MOJEIUPOBAHUE, HKCIEPUMEHT (peajbHbIl U
MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne HaumeHnoBaHue pa3iesioB u
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMbl Beero
padoTsbI padoThI

Pazgea 1. [lepBoHaya/ibHbIe XUMUYECKUE TOHATHS

XuMust — BakHas 00J1acTh
€CTECTBO3HAHUS U

1.1 5 2

HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH

YeJ0BeKa
BemecTBa 1 xXummuueckue
1.2 15 1
peakuuun
Hroro no pasneny 20

Pa3znen 2. BaxkHeiinue npeacTaBuTe/ M HEOPraHMYeCKMX BelIeCTB

Bo3znyx. Kucnopon. [Tonstue

2.1 6
00 okcumax

29 Bonopon. Ilonarue o kucnorax g 1
U COJIIX

)3 Boga. PactBops!. [lonsiTie 06 5 1 1

OCHOBAHUAX

24 OCHOBHBIE KJIACCHI 1 ! {

HEOPraHUYECKUX COCIMHEHUN

Hroro no pazaeny 30

Pasznea 3. [lepuoauveckuii 3akon u [lepunoanyeckasi cucrema xumMudeckux jiemenTon Jl. M. Men




XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbLHBIE PC€aKIUH

[Iepnonnueckuil 3aKOH 1
31 [Iepnonnueckas cucrema 7
' XMMHYECKHX dj1eMenToB 1. U.
MenneneeBa. CTpoeHne atoma
XUMUYECKas CBS3b.
3.2 OKHCIIUTENBHO- 8 2
BOCCTAaHOBUTEIIbHBIE pEaKIIUU
Hroro no pazneny 15
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 5
I[MPOI'PAMME




9 KUIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoaudecTBo 4acon

Ne ni/m Kontpoabunl | TpakTuu
NPOrpamMMsl Bcero
e padoThbI padoThbI
Pa3zgea 1. BemecTBO M XUMHYECKHE PeaKIIMU
11 [ToBTOpeHue u yriyoieHue 3HaHui 5 |
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4
' peaxiuit
13 DNEeKTPONIUTUYECKAs TUCCOLIUALIUS. 2 | 1
' XUMHUECKHE PEAKIIUU B PACTBOpaAX
Hroro no pazneny 17
Pa3zgen 2. HeMeTa/JIBI M X COeAMHECHHUS
21 OO6mas xapakTepuCTUKAa XUMHUUECKHUX 4 |
' sneMeHToB VIIA-rpynmebl. ["anorenst
OO6mras XxapakTepruCTUKa XUMHUIECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé€ 6
COCTMHECHHUS
OO6m1as XxapakTepuCTUKa XUMUUYECKHUX
23 anemMeHTOB VA-rpynmsl. A30T, hpocdop u ux 7 1
COCTMHECHHUS
OO01mas XxapakTepuCcTUKa XUMHUIECKHX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2

KPEMHUU U UX COEAUHEHUS




Hroro no pazaeny 25
Paspnen 3. Mera/uibl M UX COeAMHEHUS

3.1 OO0111e CBOICTBA METAJIIIOB 4

3.2 Bakueiinye MeTamibl 1 UX COSOUHEHUS 16
Wtoro no pazaeny 20
Pazgea 4. XumMus u okpyxawinas cpeaa

4.1 BemectBa 1 Mareprainsl B )KHU3HU YEIIOBEKA 3
Hroro no pazaeny 3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68







INIOYPOYHOE INTAHUPOBAHHUE
8 KUIIACC

n/n

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckune
padoThI

U3

[Ipeamer xumun. Poins XuMuu B )KU3HU
yeJoBeKka. Tena 1 BelecTsa

ITonsiTHE O METOAAX MO3HAHUS B XUMHUU

[Tpaktnueckas padora Ne 1 «IIpaBuna
paboTHI B TaOOPATOPUHU U PUEMBI
oOparieHus ¢ J1abopaTopHBIM
000pyAOBaHHEM)

Yucreie BemecTsa U cmecr. CriocoObl
pasneneHust cMecen

[IpakTnueckas padorta Ne 2
«Paznenenue cmeceil (Ha mpumepe
OYHUCTKH MTOBAPEHHOM COJIN )»

ATOMBI U MOJIEKYJIbI

XUMHUYECKUE AIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

IIpocThle U ClIOkKHBIE BELIECTBA

ATOMHO-MOJIEKYJISIPHOE YUEHHUE




3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumuueckas popmyia. BareHTHOCT
aTOMOB XMMHUYECKHX AJIEMEHTOB

1 OTtHOCuTENbHAsA aTOMHAs Macca.
OTHOCHUTENIbHASI MOJIEKYJISIPHAs Macca

12 MaccoBas 10151 XMMUYECKOTO
3JIEeMEHTa B COCIMHEHUH

13 KonuuectBo BemectBa. Monb.
MounspHas macca

14 duznyeckre 1 XUMUYECKHE SIBICHMUS.
XuMHuueckasi peakuus

15 [Ipu3Haky u ycrmoBuUs MIPOTEKAHUS
XUMHYECKUX PEaKIui

16 3aK0H COXpaHEHUS! MACChI BEIIECTB.
XHUMHUYECKUE YPABHEHUS
Brruucienus KoimuecTna, MacChl

17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKUX
peakuuii
Knaccudukanus XuMHUYECKUX pEaKuit

18 (coenuHeHus, pa3aoKeHUs,
3aMelieHus, 0OMeHa)
M. B. JIOMOHOCOB — y4Y€HBbIN-

19 sHIuKIoneauct. O0001eHE U
cucTeMaru3alus 3HaHuu

20 Kontponbnas padora Nel mo teme

«BemecTBa n XuMH4YeCKHUE PEAKIUN




21

Bo3nyx — cmech razon. CoctaB
Bo3ayxa. Kucinopog — sieMeHT u
npocToe BemecTBo. O30H

22

Ou3NYEeCKre U XUMUYECKUE CBOMCTBA
KHCIIOPOJa (peaKIuu OKUCIICHHUS,
ropenue). [lonstre 06 okcuaax

23

CrniocoOBbI oNTy4eHHs KUCIOpoia B
1abopaTOPUU U MTPOMBIIIUIEHHOCTH.
IIpumenenne kuciopoaa

24

TennoBoii 3¢ ekt XuMuIecKo
peaKIuu, MOHIATHE O
TEPMOXUMHUYECKOM yPaBHEHHH, 3K30- U
SHJIOTEPMUYECKHX PEaKIUsIX

25

Tomnugo (HedTh, yroib U METaH).
3arps3HeHuE BO3yXa, COCOOBI ero
IPEOTBPALICHHUS

26

[TpakTrueckas padora Ne 3 mo Teme
«Ilonydyenue u cobupanue Kuciaoposa,
M3YUYEHUE €r0 CBOMCTBY»

27

Bonopoa — anemeHT u npocroe
BenlecTBo. Haxoxxenue B npupoze

28

dusnyeckre U XMUMHYECKUE CBOMCTBA
Bojopoa. [I[pumenenue Bonopoaa

29

[lousaTHEe 0 KMCIIOTaX U COJIAX

30

Crioco0Ob!I oJTyueHus: BOJI0Opo/ia B
naboparopuu

31

[TpakTnyeckas padora Ne 4 o Teme




«Ilony4yenue u cobupanue Bo10poaa,
W3yYEHHUE €r0 CBOMCTBY»

32

Mounsipablii 00bEM razoB. 3aKOH
ABoranpo

33

Brruucienus o0béMa, KOJIMYECTBA
BEILIECTBA rasa Mo €ro U3BECTHOMY
KOJINYECTBY BEUIECTBA M 00BEMY

34

Brrunciesuss 00bEMOB ra3os I10
YPaBHEHUIO PEAKLIMHA HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUN Ta30B

35

dusnueckne 1 XUMHYECKHUE CBOMCTBA
BOJBI

36

CocraB ocuoBanuii. [Torsarue 00
WHMKATOpax

37

Bona kak pactBoputens. HaceimeHnubie
Y HEHACHIILIEHHbIE PacTBOPBI. MaccoBast
JI0JIsl BEIIECTBA B PacCTBOPE

38

[TpakTrueckas padota Ne 5 o Teme
«IIpuroroBiieHrE pacCTBOPOB C
OnpeeaEHHON MacCOBOU JOJIEH
pPacTBOPEHHOIO BEILLIECTBAY»

39

Konrponsnas padora Ne2 mo teme
«Kucnopoa. Bonopoa. Boga»

40

Oxcuppl: cocTaB, KIacCupHUKaIus,
HOMEHKJIaTypa

41

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1 aM(l)OTepHBIX
OKCHI0OB




42

OcHoBaHUs: COCTaB, KiaccuUKaIus,
HOMEHKJIaTypa

43

[Tonydyenune u XMuMHUYECKUE CBOMCTBA
OCHOBaHUI

44

Kucnotsl: coctas, knaccupukanus,
HOMEHKJIaTypa

45

HOJ'Iy"ICHI/Ie 1 XUMHYECKHE CBOMCTBA
KHUCJIOT

46

Conu (cpeaHue): HOMEHKIIATypa,
CIOCOOBI OTYUYEHUS, XUMUYECKHE
CBOMCTBA

47

[TpakTuueckas padota Ne 6. Pemenne
HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COEIUHEHUIN

48

['eneTnueckas CBS3b MEXKIY KJIacCaMH
HEOPraHWYECKUX COCTMHEHUMN

49

O00011IEHIE U CUCTEMATH3AINA 3HAHUI

50

KonTponbhas padota Ne3 o reme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeuHeHui"

51

[TepBble MOMBITKH KiIacCU(DUKAITUH
XUMUYECKUX 3JIEMEHTOB. [lonsATHE O
IPyIIIax CXOAHBIX JIEMEHTOB

52

[Iepuoauueckuit 3aK0H U
[Iepuoanueckas cucrema XUMUYECKUX
anemenToB 1. . MenpaeneeBa




53

[Tepuoapl, rpyIIIbL, TOATPYIIIIBI

54

Crtpoenue atoMoB. CocTaB aTOMHBIX
saep. M3oTtomnbl

55

CrtpoeHnue >1eKTPOHHBIX 000JI049€K
aTOMOB 311eMeHTOB [lepuonnueckoi
cuctemsl J. 1. MenaeneeBa

56

XapakTepucTuKa XUMHYECKOIO
AIIEMEHTA 10 €r0 MOJOKEHHUIO B
Ilepnonnueckoni cucreme 1. 1.
MenneneeBa

57

3nauenue [lepuonuyeckoro 3akoHa i
pa3BUTHA HayKu U npaktuku. /1. W.
MeHneneeB — y4d€HbIN, NIEAAror U
IpaKJaHUH

58

PesepBHbIii ypok. O6001eHNE U
CUCTeMAaTH3aI¥sI 3HAHWH /
Bcepoccuiickas mpoBepouHasi pabora

59

Konrponsnas padora Ne4 o teme
«Ctpoenne atoMa. XUMHUYECKasi CBSI3b)
/ Beepoccuiickast mpoBepoyHas padora

60

SHGKTPOOTPHHB.TGJIBHOCTB aToOMOB
XHUMHNYCCKHX JJICMCHTOB

61

HonHas xuMH4ecKas CBA3b

62

KoBanenTHas MoJsIpHasA XUMHUYICCKast
CBA3b

63

KopanenTtHas HCIOJIApHAasA XUMHUYCCKasA




CBsA3b

64 CrerneHp OKHACICHUS 1

65 OKHUCIUTETBHO-BOCCTAHOBUTEIHLHBIE i
peaxiuu

66 OKHUCIIUTEIN U BOCCTAHOBUTEIIHN 1
PesepBubIil ypok. O60011eHNE U

67 CHUCTEMAaTU3alis 3HAaHUI 10 TeEME 1
«CtpoeHue aroma. XUMUYECKask CBSI3b)»

68 PesepHbIit ypok. O600611eHNE U 1
CUCTEMAaTHU3alus 3HaHUU

OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME




9 KUIIACC

n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTnyeckune
padoThI

e

U3

[lepuoauyeckuii 3aK0H.
[lepuoauueckas cucrema
XHUMHYECKHUX 31eMeHTOB [l. 1.
Menpneneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHYECKHX IJIEMEHTOB
NEPBBIX TPEX MEPUOIOB

Krnaccuduxkanus u HomMmeHKIaTypa
HEOPraHUYECKUX BEIIECTB

Bunpl xXuMHu4ecKkou CBSI3U U THUIILI
KPUCTAUTUYECKUX PEIIETOK

Konrponsnas padora Nel mo teme
«IloBTOpEHUE U yriybiaeHne 3HaHUH
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kilacca»

KJ'IaCCI/I(i)I/IKaI_[I/IH XUMHNYCCKHX
peaKuHﬁ 110 pa3JIMYHbIM IIPU3HAKaAM

[ToHaTHE O CKOPOCTH XUMUYECKOU
peakuuu. [IoHsATHE O TOMOTEHHBIX U
TeTepOTreHHBIX PEaKIHUIX

[ToHsiTHE O XUMHUYECKOM PABHOBECHH.
@DaKTOpBI, BIAUSIONINE HA CKOPOCTh




XHUMHYECKOU PEAKIMU U IMOJIOKECHUC
XUMHYECKOT'O paBHOBECH A

OKHCITUTETHHO-BOCCTAHOBHUTCILHEBIE

? peakiumn
Teopus 31EKTPOIUTUYECKON

10 mucconuanui. CUIbHBIC U c1a0ble
AJEKTPOIUTHI

11 HoHHbIe ypaBHEHHS peaKLuil
XUMUYECKUE CBOKWCTBA KUCIIOT U

12 OCHOBAaHHUH B CBETE IIPE/ICTABICHUN
00 AIIEKTPOTUTHYECKOMN JTUCCOIHAIINN
XUMHUYECKUE CBOKCTBA COJIEN B CBETE

13 npeacTaBiIeHuit 00
3JEKTPOJIUTUYECKON AUCCOLIMALINU

14 [TonsaTHe 0 rugponuse conei

15 O0600611eHre U cucTeMaTu3aus
3HAaHUU
[TpakTrueckas pabora No 1.

16 «PeleHne 3KcrepuMeHTaIbHbIX
3aa4y»
KonTtponbhas padora Ne2 o Teme

17 «DNEKTPOIUTHYECKAS TUCCOLINAITHA.
XUMUYECKHE peakliiu B pacTBOPAX»
OO6m1as XxapakTepuCTHUKA rajJOreHOB.

18 XUMHUYECKUE CBOMCTBA HA MTPUMEPE

XJjiopa




19

Xnopooaopon. ConsiHast KACITOTA,
XUMUYECKHUE CBOWCTBA, MOTYUYCHHE,
pUMEHEHUE

20

[IpakTuueckast padora Ne 2 o reme
«ITomydeHnne constHOM KUCIOTHI,
W3Yy4YEHHE €€ CBOMCTBY

21

Bruucnenus no ypaBHeHUAM
XUMUYECKUX PEAKIIUH, €CIIH OUH U3
peareHTOB J1aH B U30BITKE

22

OO01m1ast XapaKTEepUCTHKA 3JIEMEHTOB
VIA-rpynmel

23

AnnotponHbie MOAU(PUKAIIMHI CEPHI.
Haxoxnenue cepbl U €€ coeJMHEHNI
B IIpupoJe. XUMUYECKHUE CBOMCTBA
cepbl

24

CepoBoaopoi, CTpoeHueE,
buznyeckue 1 XUMUIECKHE CBONCTBA

25

Oxcuppl cepsl. CepHast KUCIIOTA,
duznyeckue U XMMHUYECKHUEe CBOICTBa,
MpPUMEHEHUE

26

XHWMHMYECKHUE PEAKIUY, JIEKALTUE B
OCHOBE IPOMBILIUIEHHOTO c11oco0a
MOJTyYEHUS] CEPHOM KUCIIOTHI.
XHUMHUYECKOE 3arps3HEHUE
OKpY>Karolleu cpelibl COeAUHEHUSIMU
cepbl

27

Briaucinenne MaccoBOU JOJIM BRIXOA
MPOAYKTa PEaKI1




28

OO61as xapakTepuCcTHUKa FTEMEHTOB
VA-rpynmel. A30T, paclipocTpaHEHHE
B IIpUPOJIE, PU3HUECKHE U
XUMHUYECKHE CBOKCTBA

29

AMMHUak, ero ¢puznyeckue u
XMMHUYECKHUE CBOICTBA, OTyUYEHUE U
MIPUMEHEHNE

30

[IpakTnueckas padora Ne 3 o reme
«[lomyueHne amMmmuaka, U3y4eHHe ero
CBOMCTB»

31

A3OTHas KUCIOTa, €€ (u3nIecKue u
XUMHYECKHE CBOUCTBA

32

Hcnonp3oBaHre HUTPATOB U COJIEN
aMMOHMS B KQUECTBE MUHEPAIbHBIX
ynoOpeHuil. XuMuueckoe
3arpsI3HEHUE OKPYKAIOLIEH Cpe/Ibl
COCIUHEHUSIMH a30Ta

33

®dochop. Oxcun hochopa (V) u
docopHas kucnora, puzndeckre u
XMMHUYECKHE CBOWCTBA, MOJyYCHHE

34

Hcnonb3oBanue hocharos B
KayeCcTBE MUHEPAJIbHBIX yI0OpEHUIA.
3arpsi3HeHUE TPUPOTHOM CPeIbI
dbocdaramu

35

Yraepon, pactipocTpaHEeHHUE B
npupojie, pu3nYeckrue U XUMHYECKHe
CBOMCTBA

36

Oxcuppl yriaepona, ux Gpusndeckue u




XUMUYECKHE CBOKCTBA.
DKOJIOTHYECKHUE TPOOIEMBI,
CBsI3aHHBIE ¢ OKcHuoM yriaeposaa (IV)

37

VYTrolpHas KUCI0Ta U €6 COJIu

38

[TpaxkTrueckas padota Ne 4 o Teme
"[Tomy4yeHue yriieKuciaoro rasa.
KauecTtBenHast peakiusi Ha KapOOHAT-

n

HOH

39

[TepBoHavanbHBIC TOHATHS 00
OpPraHUYECKUX BEMIECTBAX KaK O
COCMHEHHUSIX YIJIepo/ia

40

Kpemuuii u ero coequHeHus

41

[IpakTuueckas pabora Ne 5. Pemenue
IKCIIEPUMEHTATBHBIX 33134 110 TEME
«Baxneinme HeMeTamwIbl 1 HX
COCIMHEHHUS»

42

KonTponbnas padorta Ne3 o reme
«BaxHel1me HeMeTalJIbl U UX
COEIMHEHUY

43

OO01mmas XxapakTepruCcTUKa XUMHUYECKHX
AJIEMEHTOB — METAJLJIOB.
Meraunueckas CBsi3b U
METAJINYECKAsk KPUCTAIUINYECKAs
pemérka. Pu3nvecKre CBOMCTBa
METAJIJIOB

44

XMUMHUYECKHE CBOMCTBA METAJIJIOB.




DIIEKTPOXUMUYECKUH P
HaIpsKEHUH METaIIOB

O61ue cnocoObl MoTy4YeHUs
MetajuioB. CruiaBel. Beraucienus 1mo

45 YpPaBHEHUSIM XUMHUYECKUX PEAKIUH,
€CJIM OJTMH U3 PEareHTOB COACPIKUT
puMecH

46 [TonsATHE O KOPPO3UN METAIOB

47 Illenoynbie METaJIBI

43 OKcHIBl ¥ TUIPOKCHUIBI HATPHUS U
KaJIAst

49 IIemouno3eMenbHBIC METAIIIBI —
KaJIbIIMHA ¥ MarHui

50 Bakueiinme coeJUHEHNS KaIbITH

51 O06o001mmeHne 1 cuCTeMaTH3aIUs
3HAHWI

5) JKEcTkoCTh BOJIBI U CITOCOOBI €€
YCTpaHEHUS
[Ipaktuyeckas pabora Ne 6 o Teme

53 "YKECTKOCTH BOJBI U METOABI €€
ycTpaHeHus"

54 AmomuHui

55 AmMoTepHbIe CBOHCTBA OKCHIA U

THAPOKCHU A




56

Kemeso

57

OKcuibl, THIPOKCHUJIBI U COJIH XKelle3a
(IT) m »xene3a (III)

58

O000I1IIEHNE U CUCTEMATH3AIUS
3HAHUI

59

[IpakTuueckas padbora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«Baxaenmme MeTaiIbl ¥ UX
COCIUHCHHUS

60

Borurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIU, €CIIU OJTUH U3
pEareHToB J1aH B U30BITKE WU
COJICPKUT TIPUMECH. Brrauciienus
MacCOBOM J10JIM BBIXO/1a MPOIYKTA
peakuuu

61

0O0001IeHME ¥ cUcTeMAaTU3alUs
3HAHUHI

62

Konrtponsnas padora Ne4 o teme
«BaxxHenmme MeTaJlIbl U UX
COEIUHEHUS

63

Bemecta u MaTCpHaJibl B
MMOBCEIHEBHOM KU3HU YEJIOBEKA

64

XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpebl

65

Ponp xumuu B pemeHun
9KOJIOTMYECKUX MPOoOIeM

66

PezepHblil ypok. O6001menue u




cUCTEeMaTH3allus 3HaHUH

67 PesepubIil ypok. O6001IeHNE 1

cUCTeMaTHU3alud 3HaHUU

68 PesepBHbIit ypok. O000IIeHNE U

cUCTeMaTu3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHON TPOT'PAMMBI

8 KUIACC

Kon
MpoOBEePsSIEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'0 001Iero 00pa3oBaHus

1

IIo Teme: ((HepBOHa‘-IaJ'ILHBIe XUMHWYCCKHUEC ITIOHATUSA

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX IIOHSATHUHA: aTOM,
MOJIEKYJa, XHMHUYECKUI JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOAHAS M HEOJIHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAS AaTOMHAass M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BELIECTBa, MOJb, MOJISIpHAasi Macca, MaccoBas J0JI1 XHMHUYECKOTQ
JJIEMEHTA B COSMHEHHUH, MOJISIPHBIN 00BEM, XUMHUUECKAast PeaKius,

KInaccuukanus — peakiuil:  peakuud — COSAUHEHUS,  PeaKluu
pa3joXKEeHUs, pPeaKIuH 3aMElICHUs, pEeaklUuu OOMEHa, 95K30- HU

SHIOTEPMUYECKHE PEaKIUU, TEIUIOBOH d(PQeKT peakiuu, pacTBOp

MacCCoBasi A0JI1 BEIICCTBA (HpOHeHTHaH KOHHGHTpaHI/Iﬂ) B paCTBOpPC

1.2

WIUIFOCTPUPOBAThL B3aUMOCBA3b OCHOBHBIX XHWMHUYCCKHUX MOHSITHH

MPUMCHSATDH OTU IMOHATHA IIPU OIMMMCAHNHN BCUICCTB U UX HpeBpaL[IeHI/IfI

1.3

HCIIOJIB30BATh XHMMHUUYCCKYIO CHUMBOJIMKY JIsI COCTaBJICHUA q)OpMy

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O YYCHUS, 3aKOHa

ABorazipo

1.5

OIpCaCIIsATb BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI>IX

COCOANHCHUAX

1.6

KJIaccu(UIMpPOBaTh XUMHYECKHE peakiuu (10 YUCIy M COCTaBy

Y4aCTBYIOUINX B PEAKIMH BELIECTB, 110 TEINIOBOMY 3(PPeKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYHO MOJICKYJIDHYIO W MOJIIPHYHO MacCChbl

BCIICCTB




1.8

BBIUUCIISATH MAacCCOBYIO JOJNIO XHMHMYECKOTO 3JIeMEHTa Mo (opmys]

COEIMHEHMS,

(

1.9

BBIUUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

MIPUMEHSTH €CTECTBEHHOHAYYHBIE METO/IbI IO3HAHUS — HA0JII0ICHHE,
U3MEpeHHe,  MOJCIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U

MBICIIEHHBIN )

IIo Teme: «Baxueiime MpEaACTaBUTCIIN HCOPIraHNYCCKUX BCILCCTB»

2.1

PaCKpbIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSTHIH: OKCHI,

KHCJI0Ta, OCHOBAHHUE, COJIb

2.2

OTpEeENATh MPUHAIICKHOCTh BEHIECTB K OIpeneiIEHHOMY KJaccy

coeiMHEeHMH 1o hopMmyam

23

KJaccu(UIMpoBaTh HEOPraHMYECKHUE BEIIECTBA

24

XapakTepu3oBaTh (ONMUCHIBATH) OOLIME XWMHUYECKHE CBOMCTBa
BEIIECTB PA3JIMYHbIX KJIACCOB, IOATBEPXKJasi ONUCaHHE IpHUMepaM

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYOIIUX XUMHWYCCKUX pCaKI_II/Iﬁ

u

2.5

IMPOrHO3UPOBATH CBOIMCTBa BEIIECTB B 3aBHCHUMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHUYCCKHUX

HpeBpaI_I_ICHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

ClleIoBaTh MpaBHJIaM TOJB30BAHHS XUMHYECKOHW TMOCYIOoM U
nabopaTOpHBIM O0OpYAOBaHHEM, a TaKXe TMpaBWiIaM OOpaIICHHS
BEIIECTBAMH B COOTBETCTBUUM C HMHCTPYKIUSMHU IO BBIMOJIHEHUIO
J1a60paT0pme XUMHUYCCKHUX ONBITOB IO MOJTYYCHHUIO U CO6I/IpaHI/IIO

ra3oo0pa3HbIX BEIIeCTB (BOJAOPOJAa U KHUCIOPOAA), MPUTOTOBICHHU]
pacTBOpOB € ONPEACIEHHONM MacCOBOM JOJIEd PAcTBOPEHHOIO
BELIECTBA, [JITAHUPOBATh U MIPOBOAUTH XUMHUECKHUE HKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIENOYEH M KHUCJIOT C TOMOIIBIO

WHIUKATOPOB (JIakMyc, (eHon(TaTenH, METHIOPAHX U IpyTHe)

10]

2.7

IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUN

[To Teme: «llepuommueckuit 3akoH u Ilepuonuueckas cucrema
xumuyeckux saemeHtoB J[. M. MengeneeBa. CtpoeHue aTroMos.

Xumuueckas cBsa3b. OKUCIUTEIHFHO-BOCCTAHOBUTEIBHEIC pPeaKum»

3.1

PaCKpheIBaTh CMBICIT OCHOBHBIX XHWMHYCCKUX MMOHATHH: AApO aToM

Z-)J'ICKTpOHHHﬁ clioit aToMa, aTOMHas Op6I/ITaJ'H>, paauyc aroma,

[a,

XUMHYCCKad CBiA3b, MNOJIApHAasd MW HCMNOJIApHAd KOBAJICHTHAA CBA3b




QJICKTPOOTPULATCIIBHOCTh, HWOHHAsA CBA3b, HWOH, KAaTHOH, AaHHOH,

CTCIICHb OKHCJICHUA

3.2 KJ1acCU(UIIMPOBATh XUMUYECKUE 3JIEMEHTHI
OIMCBIBATh U XapakTepu30BaTh TabianuHyto ¢popmy [lepruonuueckoit
CUCTEMbl XUMHYECKHUX JJEMEHTOB: pa3jIMyaTh IOHATHUS «IJIaBHAs
33
noarpynna (Arpymma)» u «mnobouHas mnoarpymnma (brpymma)y,
«MaJIble» U «OO0JbILINE» TEPUOIBI
packpsiBaTh cMbica Ilepmonnueckoro 3akona .M. Menneneesa:
34 JE€MOHCTPUPOBATh NOHUMAHUE NEPHUOJUYECKON 3aBUCUMOCTH CBOWCTB
‘ XUMHUYECKHUX JJIEMEHTOB OT uX mojoxeHus B llepuonnueckoit
cucremMe
COOTHOCUTh  OOO3HAa4YeHHs, KOTOpble HMEITCI B  Tabmuie
«Ileppuoguueckass  cucremMa  XxuMmu4eckux  anemeHros  JM.
3.5 MenpeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMO
XMMHUYECKHX DJJIEMEHTOB (COCTaB M 3aps] sjapa, oOliee YuciIo
AJIEKTPOHOB U PACIIpe/IeTICHHE UX 110 3JIEKTPOHHBIM CIIOSIM)
16 ONpEAeNsATh  CTENEeHb  OKHCIEHUS  DJIIEMEHTOB B  OMHAapHBIX
. COEIMHEHUSX
37 OnpenensaTh BUA XUMHUYECKON CBs3U (KOBaJ€HTHasT M HWOHHAs) B
‘ HEOPraHMYECKUX COEAMHEHUAX
9 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBIEC Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 0011ero 00pa3oBaHus
pe3yJbTara

1

IIo Teme: «BeliecTBO U XUMHUYECKast peakuusa»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX IOHSITHH: pacTBOD,

AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOJUTHUECKAs JUCCOLMALINS,
peakiMy HMOHHOTO OOMEHa, KaTajlu3aTop, XUMHUYECKOE paBHOBECH
oOpaTtumMble 51 HeoOpaTuMble peakuuu,
OKHCIIMTEIbHOBOCCTAHOBUTEbHBIE peakuuu, OKHCIIUTENb,
BOCCTAaHOBUTENIb, OKHCJIEHUE U BOCCTAHOBIIEHUE, aJUIOTPOIMS,

aM(}OTEpPHOCTh,  XMMHYECKass  CBi3b  (KOBAJICHTHAs, MOHHAsi,

“



MeTaJlJIM4ecKasi), KpuUCTajsinyeckass pemérka, CIUIaBbl, CKOPOCTh

XUMHUYECKOH pCaknuun

1.2

HIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATHUH

IMPUMCHATH OTU IMOHATHSA IIPU OIMMMCAHWHN BCIICCTB U UX HpeBpaHICHI/Iﬁ

1.3

COCTAaBJIAATb YpPaBHCHHA BHCKTpOHI/ITI/I‘IeCKOI\/'I Jucconuanyuy  KHCIOT,

miesioued M COJEeH, MOJNHBIE U COKpAIlEHHBIE YpPaBHEHHUS pPEaKIy

MOHHOTO 00OMEHa

1.4

PaCKpBIBATE CYIIHOCTh OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/IfI

oCcpeACTBOM COCTABJICHHUSA 3JICKTPOHHOTO OajaHca 3THUX peaKI_lI/Iﬁ

1.5

IMpOBOAUTD paCLIéTBI 0 YPaBHCHUIO XUMHUYECKOM pCaKknuun

Ilo Temam: «HemeTalipl M HX COEAUHEHHUSI» M «MeTalabpl M ¥

COCONHCHUS)

X

2.1

XapaKTepHU30BaTh (OMHUCHIBATH) O0IINE U CHICIU(DUISCKIE XUMUUECKHE
CBOMCTBA TPOCTBHIX U CJIOXHBIX BEHIECTB, MOJATBEPKIas OMKMCAHU
IIpUMEPaMU MOJIEKYJISIPHBIX ¥ HOHHBIX YPABHEHHUI COOTBETCTBYIOIUX

XUMHNUYCCKHX peaKI_[I/Iﬁ

2.2

COCTAaBJISITh YPaBHCHUS peaKuHﬁ, MMOATBEPKAAOIINX CYIICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOKXHOCTHU IMMPOTCKAHUA XUMHUUCCKUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSX

24

CI€AOBaTh TMpaBWiaM IMOJb30BaHUA XHUMHUYECKOW MOCYIOH U
nabopaTOpPHBIM O0OpYAOBaHHEM, a TaKXe TMpaBWiIaM OOpalIeHHs
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKLUSMH 110 BBIIIOJIHEHUIO
Ja00PATOPHBIX XUMUYECKHUX OTIBITOB IO MOJTYUYEHUIO B COOMPAHUIO

ra3oo6pa3HL1x BCIICCTB (aMMI/IaKa H YTJICKUCIIOT'O ra3a)

2.5

NPOBOJIUTHh pEaKIHUM, MOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: paCIO3HABATh OIBITHBIM IyTEM XIJIOPHUJI-,
Opomuza, womua, Kapbonar, ¢ocdar, cuaMkar, Ccyabdart,
THIPOKCUINOHBI, KaTHOHBI aMMOHHS, HOHBl H3YYEHHBIX METaJIOH

IMPUCYTCTBYIOIIKE B BOAHBIX paCTBOpax HCOPraHMICCKUX BEIICCTB

ITo Teme: «XuUMHS U OKpYKAIOIIAs CPeIar

3.1

PaCKpbIBaATb  CMBICJI  OCHOBHBIX XUMHYCCKUX MOHSATHUH: HZ[K

BCILICCTBA, KOPPO3UA MCTAJLTIOB




3.2

MPUMEHSATh OCHOBHBIE ONEpalid MBICIUTEILHON JACSTEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0OOIIeHHEe, CHUCTEMaTH3AIUIo,
BBISIBJICHUE TMPUYUHHO-CIICICTBEHHBIX CBSI3€M — I M3y4YEHU
CBOWMCTB BEIIECTB M XUMHUYECKHUX PEaKIMi; €CTECTBEHHOHAYyYHbBIC
METOJIbI TIO3HAHHSI — HAOIIOJCHUE, H3MEPEHHE, MOJCIHPOBAHUE,

AKCIIEPUMEHT (peaJIbHBIN U MBICIICHHBIH )




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KUIACC

Kon IIpoBepsieMblii 3J1eMeHT CO/leP:KAHUS

1 IlepBoHayanbHbIE XUMUYECKUE TTOHSATHS

[Ipenmet xumuu. Ponb XMMUU B )KM3HH YEJIOBEKA. XUMHS B CUCTEME HAYK.
1.1 Tena u BemecrBa. Pu3NUEeCKHUE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE

B€IICCTB

1o TTonsarre o MeTomax mo3HaHuA B XUMHHK. YucTele BemecTBa U cMecd. CriocoOBI
pa3zeneHus cMecen

13 ATOMBI M MOJIEKYJBl. XUMHUYECKHE d3JeMEHThl. CHMBOJIBI XUMHYECKHX
251eMeHTOB. [IpocThie U Cl10KHBIE BEleCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHHE

Xumunyeckasi popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
L4 IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  arToMHas — Macca.
OtHocuTenbHas MOJEKYIsIpHas Macca. MaccoBast 10J1s1 XUMUYECKOTO YJIEMEHTA

B COCIMHCHHNU

KonnuectBo BemectBa. Monb. MomsipHas Macca. B3auMocBs3p  KoaudecTsa,
1.5 Macchl M 4HcCIa CTPYKTYpHBIX €IUHMI] BemiecTBa. Pacuérel mo Qopmynam

XHUMHUYCCKUX COCI[I/IHCHI/II\/'I

®duznyeckne 1 XUMUYECKUE SBICHUS. XUMHUYECKasi peaknus v € Mpu3HaKHy.
1.6 3aKOH COXpaHEHUs MacChl BElIeCcTB. XuMUUeckue ypasHeHus. Knaccudukanus

XUMUYECKUX PEaKIUi (COeTMHEHNUS, Pa3I0KCHUsI, 3aMEIICHHs, OOMeHa)

XUMUYECKUHN SKCIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKON NOCYI0M, C MPaBUIAMU
pabotel B saboparopuum W npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0Opy/s0BaHUEM, HU3Yy4YEHHE M OINucaHue (U3MUECKUX CBOMCTB 00pa3LoB
HEOPraHWYECKUX BEIIeCTB, HaOMIoJeHHe (QU3nYeckux (IJIaBICHHE BOCKA,
TasiHUE JIbJ]a, pACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCAIIHsI BOJbI) U

1.7 XUMHUYECKUX  (TOpeHHe CBeud, [MpOKaMBaHUE MEJHOW  IMPOBOJIOKH,
B3aUMOJICUCTBUE MeJla C KHCIIOTOM) SIBIEHUM, HAOIIOJICHHE M OIUCaHUuE
MPU3HAKOB TMPOTEKAHHWA XHWMHUYECKHUX peakuuid (pasjoxkeHHe caxapa,
B3aUMOJICIICTBUE CEpHOM KHUCIOTHI C XJIOPUAOM Oapus, pas3ioKeHHE

ruapokcuna meau(Il) mpu HarpeBannu, B3aMMOIEHCTBHUE jKeJie3a C paCTBOPOM

conu menu(1l), usyuenue cnocoOoB pazaesneHus cMeceil (C TOMOIIbIO MarHuTa,




(bunpTpOoBaHWE, BBIIAPUBAHUE, IUCTWULAIMSA, Xpomarorpadus), TPOBEICHHG
OUYHMCTKHU TTOBAPEHHOW CONM, HAOIIOACHHE U ONMCAHUE PE3yIbTaTOB MPOBEACHUS
OTbITA, WITIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHs MAacChl, CO3JIaHHE MO/ecH

MOJIEKYJI (IIIapOCTEPIKHEBHIX )

Baxneiiniue MMPEACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3gyx — cmecs razos. CocrtaB Bo3ayxa. Kucimopoxm — »nemMeHT U mpo
BelecTBo. HaxoxaeHue kuciaopoaa B mpupojie, GU3NIecKue 1 XUMHIECKUE

cBorictBa (peakiuu ropeHus). Oxcunwl. [lpumenenue xkuciopoma. Crocod
MOJIyYEHUsI KHUCJIOpoAa B JIa0OpaTopuu U NPOMBIIUIEHHOCTH. KpyroBopoT

kucnoposa B mpupojie. O30H — ajuioTponHas MoguuKanus KUcaopoaa

CTOC

bI

2.2

TennoBoii 3¢ (heKkT XMMHUUECKO! peakiny, TePMOXUMUYECKUE YPaBHEHHUSI, IK30-
U HJI0TEpMUYECKHE peakluu. TOIINBO: yrojb U METaH. 3arpsA3HEHUE BO31yXa,

YCWJICHHE MMapHUKOBOTO 3(deKkTa, pa3pymieHue 030HOBOTO CJIOS

23

Bognopon — anemeHT u npocroe Bemectso. Haxoxkaenue Bogopoaa B Ipupoze,
¢u3nyeckue W XMMHUYECKHE CBOICTBa, MPUMEHEHHE, CIOCOOBI IOIyYCHHS

Kucnors! u conu
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Momsipablii 00bEM Ta30B. Pacy€Thl 10 XMMHUYECKUM ypaBHEHHUSIM

2.5

Odusznyecknue CcBoMcTBa BoAbl. Boma kak  pactBopuTenb.  PacTBOpEIL
HaCBIH_IGHHLIQ 1 HCHACBIIIICHHBIC paCTBOPLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.
MaccoBasg n0as BewiecTBa B pacTBOpe. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpPOB B IPUPOZE U B )KU3HU uesnoBeka. Kpyrosopor
BOJbl B TpuUpoJe. 3arpsi3HEHHE NpUpPOJIHBIX BOJ. OXpaHa U OYMCTKA

IMPHUPOJIHBIX BO

2.6

Knaccudukanust Heopranmdeckux coequHeHnid. Oxcuapl. Kiaccnguxanms
OKCHJOB: cosieoOpasyroniie (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBIE) W
HeconeoOpasytomue. HomeHkmatypa oxcuaoB. Dusmueckne M XHMHUYECKHE

cBoiicTBa OKkcuaoB. [loryyeHne okcuaos

2.7

OcnoBanust. Knaccudukanuss ocHOBaHMH: IIENOYM U HEPACTBOPHMBIE
ocHoBaHus. HomeHknaTypa ocHOBaHUH. PU3NMYECKHE U XUMUYECKUE CBOMCTBA

ocHoBanuil. [lonydeHne ocHOBaHUI

2.8

Kucnorsl. Knaccudpukamuss xucinor. Homenknmarypa kuciaor. dusznueckue
XUMHYECKHEe cBoiicTBa KHCIOoT. Psg axtuBHoctm MetamnoB H.H. bexeror

HOHy‘{CHI/IC KHCIIOT

1

2.9

Comun. Homenknarypa coineil. ®dusnyeckue ¥ XUMHUYECKHE CBONCTBA COJIg




[Tonydenue coneit

2.10

I'enetnueckas cBsI3b MEXKAY KilaCCaMH HCOPraHUYCCKHUX CoeHHHeHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE OIPEIEICHHE  COIEPIKaHUs
KHCJIOpO/a B BO3JyXe, IMOJy4YeHHe, cOoOMpaHue, paclo3HaBaHHE M H3Yy4eH
CBOWCTB KHCJIOPOJa, HAOII0ACHNE B3aUMOACHCTBUS BELIECTB C KUCIOPOJIOM U
YCIJIOBUSI BOSHUKHOBEHUS U ITPEKPALLEHUS TOPEHUs (T0XkKapa), 03HAKOMJIEHHE C
oOpasliaMi OKCHUJIOB M OINHMCAaHWE HX CBOWMCTB, IMOJy4YeHHE, COOMpAHHE,
pacro3HaBaHME€ W H3y4YE€HHE CBOWCTB BoOJOpoja (TOpeHHE), B3aUMOIEHCTB)
Bogopoaa ¢ okcuaom meau(1l) (Bo3MokHO UCTIONIb30BAaHUE BUICOMATEPHUAIIOB),
HaOmofeHne oO0pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBAaHUE
0COOEHHOCTE pacTBOpEHHs] BELIECTB C Pa3IUYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM J0JIEN paCTBOPEHHOTO
BEIIECTBA, B3aUMOJCWCTBUE BOJbl C MeETAIaMHU (HAaTpUEM M KaJlbLUEM)
(BO3MOYKHO UCHOJb30BAaHUE BHUJCOMATEPHUANIOB), OIPENEICHUE pPACTBOPOB
KUCJIOT M IIeJOoYed C IOMOIIBI0 HHAMKATOPOB, MCCIEJOBaHUE OOpPa3LoB
HEOPraHMYECKUX BEIIECTB pAa3IMYHBIX KJIACCOB, HAOIIOACHUE W3MEHEHUs
OKpPAacCKM HWHIMKAaTOPOB B pacTBOpax KHCIOT U ILIeJOoYell, u3ydyeHue
B3aumo/eiicTBus okcuaa Meau(ll) ¢ pacTBopoM cepHO KUCIOTHI, KHUCIIOT C
MeTaJUIaMH, PEAKIM HEUTPaIn3alyHy, IIOJy4YEHUE HEPACTBOPUMBIX OCHOBAaHUN,
BBITECHEHUE OJHOIO MeTaula JApYTMM M3 pacTBopa COJIM, pELICHHE
JKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BaxHeliue Ki1acchl HEOPraHMUECKUX

COCTUHEHUIY

uc

[Tepuoanueckuii 3akoH u [lepuoanyeckas cucteMa XMMHYECKUX DJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMOB. XUMHUYecKasi CBsA3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PEAKIIUU

3.1

ITepBble TONBITKM KIACCH(UKAINK XUMHYECKHX dieMeHToB. [lonsaTtne o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M INEIOYHO3EMENbHbIE METaJlI}
raJIoreHbl, MHEPTHBIE Tra3bl). JIEMEHThI, KOTOpble 00pa3yloT aMdoTepHbIe

OKCHUIBI U TUAPOKCHUBI

b1,

3.2

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMU4YeCcKux 3yemMeHToB /.M.
Meneneena. Koportkoneprnoanas u JUIMHHOTIEpUOAHAS (hopMbI
[lepuonuueckoii cucrtembl xuMuueckux oanemeHtoB J[.M. Menneneena.
Ilepuonsl u rpynmnbl. PU3MYECKUM CMBICH IOPSAKOBOIO HOMEpa, HOMEPQ

nepuoja U rpymibl JJIeMeHTa

33

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oTomnbl. Dnexktponbl. CTpoeHue




9JICKTPOHHBIX  000JI0UYeK aTOMOB TMepBBHIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuoanueckoit cucremsl [{.1. MenneneeBa. XapakTepuCTUKA XUMUYECKOTO

3JIEMEHTa Mo ero noyoxenuto B [lepuonnueckont cucreme .M. Menneneesa
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3aKOHOMEPHOCTH HM3MEHEHHs] paguyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpynmaM M MEepUOJAM.
3nauenue [lepuoauueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB /U1 pa3BUTHS HAayku U npakTuku. .M. MenneneeB — yd€HbIil 1

rpak1aHUuH

3.5

Xumnueckasi cBsizb. KoBaneHTHass (MOJdsipHass W HEMOJsIpHAsi)  CBSI3b.

SHGKTPOOTPI/IHaTeHBHOCTB XHUMHYECKHX 3JIeMeHTOB. loHHAas CBSI3h

3.6

Crenenb okucneHuss. OKHCIMTEIIFHOBOCCTAHOBUTEIBLHEIC pCaKIuu. Hpoueccm

OKHCJIEHHS K BOCCTaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIHN

3.7

XUMHUYECKUI JKCIIEPHUMEHT: HU3yueHHE OO0pa3loB BEIIECTB METANIOB H
HEMETAJIJIOB, B3aWMOJECHCTBHAE THAPOKCHUAA ILMHKAa C pacTBOPaMU KHCIOT
LIEJI0YEH, IPOBEICHUE OIBITOB, WILTIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peaKkuil (rOpeHne, peakui pa3aoKeHus, COeAMHEHNS )

n

9 KUIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUN

BeniecTBo M XuMmuueckast pCaKnuusi. HOBTOpeHI/Ie

1.1

[Tepuoanueckuii 3akoH. [lepuoauyeckas cucrema XMuMU4YeCKuX 3jieMeHToB J1.1.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHUHU CBOICTB
XUMHUUYECKUX DJIEMEHTOB TEPBbIX TPEX MEPUOAOB, KalMs, KaJlblHMs M HX
COCAMHEHU B COOTBETCTBUHU C IIOJIO)KEHHEM 3JIeMEHTOB B Ilepuoamueck

CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

Crpoenune BemecTBa: BHIbl XHMHUYECKOM CBS3H. THIIBI KPUCTAIUIMYECKHUX
pEelETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKU
U BUJa XUMHYecKo# cBsi3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMueCKUx
BELIECTB (MEXAyHapOAHAs U TPUBHAJIbHAs ). XUMUYECKHE CBOMCTBA BEILIECTB,
OTHOCAIIMXCS K PAa3IMYHBIM  KJJacCaM  HEOPraHWYECKUX  COCIUHEHUH,

IFCHCTHUYCCKAA CBA3b HCOPIraHUYCCKHUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX PEAKIUi MO Pa3IMYHBIM pU3HAKaM (110 YUCITY U

COCTaBY YYACTBYIOUIMX B pEaKIMM BEIIECTB, IO TEIUIOBOMY J(QexTy, 1

[}




H3MCEHEHHIO CTEIICHEH OKHCICHUS XMMHYISCKUX 9JICMCHTOB, I10 06paTI/IMOCTI/I,
1o y4acTuro KaTanmaTopa). DK30- )51 OHAOTCPMHUYCCKUC pcaKknuu,

TEPMOXUMHNYCCKNEC YPAaBHCHUAA. IlonsTue o CKOpPOCTH XHUMHYCCKOU pCaKkuuun

1.4

[TonsiTre 06 0OpaTHUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusix. [lonsaTue o
TOMOT'€HHBIX M F€TePOreHHBIX peakiusx. [lIoHsITHe 0 XUMUYECKOM PaBHOBECHH.
@daxTophl, BIUAIOLIME HAa CKOPOCTh XUMHUYECKONW peakUuu U IOJ0KEHHE

XUMHUUYCCKOI'O paBHOBECHUS

1.5

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu, DJIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBieHHE  ypaBHEHUN
OKHCIINTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN C HCIOJIB30BAHMEM METOMA

AJIEKTPOHHOTO OanmaHca

1.6

Teopust 3IEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEITEKTPOIUTHI.
Karnonsl, aHnoHbI. MeXaHU3M AMCCOLMALIMY BEIIECTB C Pa3INYHBIMU BUAAMHU
XUMH4YECcKO# cBs3u. Ctenenp qucconnanuu. CUIbHbBIE U cIa0ble SJEKTPOIUTHI.
Peakiiuu nonHoro oomMeHa. Y clioBUs MPOTEKAaHUS PEaKIMii HOHHOTO 0OMEeHa,
MOJIHBIE M COKpall€HHbIE HWOHHbIE YpaBHEHUsS peakuuid. CBOWCTBA KHCIIO]
OCHOBAaHWH W COJe B CBET€ TPEIACTABICHUH 00 AJIEKTPOIUTUICCKOU

Jucconuanuu. KadgecTBeHHEIC PE€aKnu Ha HOHBI. IlonsTue o THAPOJIN3C coJieit

1.7

XUMHUYECKUI JKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHCTALTHUECKUX
pPEIIETOK HEOPraHMYECKHX BEIIECTB — METAIOB U HEMeTamioB (Tpadurta)
aMa3a), CIIOKHBIX BEIIECTB (XJIOpHIa HATPHs); UCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOW peaKIHu OT BO3JCHUCTBUS PA3TUYHBIX (PaKTOPOB;
WCCIIC/IOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEHIECTB,  Mpoliecca
JUCCOIMAIMY  KUCJIOT, WIeJoYer u  colie  (BO3MOXKHO HCITOJIb30BaHHE
BHUJIEOMATEPHUAIIOB); TMPOBEJACHUE OMNBITOB, WLIIOCTPUPYIOIIUX TPU3HAKU
MPOTEKAHUs PeaKuii HOHHOTO oOMeHa (00pa3oBaHKE OCajKa, BBIACICHHUE ra3a,
o0pa3oBaHME BOJIbI); OIBITOB, WJUIIOCTPUPYIOUINX TMPUMEPHI OKUCIUTEIHHO;
BOCCTAaHOBUTENIBHBIX PEaKUil (TOpeHHE, PEaKIK Pa3I0KEeHHs, COeTUHEHNU);
pacro3HaBaHUE HEOPTAaHUYECKHUX BEIIECTB C TIOMOIIHI0 KAUECTBECHHBIX PEaKIUil

Ha MOHBI; pCHICHUC 3KCIICPUMCHTAJIbHBIX 3aaa4

Hemeramns! 1 ux COCIUHCHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIe CTeTeHn okucieHus. CTpoeHue u pusndeckre CBONCTBA MPOCTHIX

BEIIECTB — TajJoreHoB. XHMHYECKHE CBOICTBA Ha TMpUMEpe XJopa

(BSaHMOﬂCﬁCTBHC C MCTaljlaMH, HCMCTaJlllaMH, H_ICJ'IOIIaMI/I). XJ'IOpOBOI[OpOl




ConsgHas KMCIIOTa, XUMMUUYECKHE CBOMCTBA, MOJTy4YeHUE, MpUMEHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOPO/Ia HAa OPraHU3M YesioBeka. BaxkHelme XaopuIbl 1 UxX

HaxO0XJECHUE B PUPOE

2.2

OObmas xapakrtepuctuka 371eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHn okucaeHus. CTpoeHne u Gu3nyecKue CBOWCTBa
NPOCTBIX BEHIECTB — KHUCIOPOJA W Cepbl. AJUIOTPOIHBIE MOIU(PUKAIIH
KHCIIOpOJa M cepbl. XUMHUYECKHe CcBoicTBa cepbl. (CepoBOAOPON, CTPOEHI
¢usnueckne W XUMU4eckue cBoiicTBa. OKCHABI Cepbl Kak MpeACcTaBUTENH
KHUCTIOTHBIX OKCHI0B. CepHast KHCI0Ta, (PM3NYECKrue 1 XUMUYECKHE CBONCTBA
(oO1ue Kak MmpeacTaBUTENs Kilacca KUCIOT U crienupudeckue). XMMUYECKUe
peaKIny, Jie)Kalre B OCHOBE MPOMBIIIJICHHOTO CIT0c00a MOTy4YeHHUs! CEPHOI
kucioTel. Ilpumenenue. Conum CEpHOM KHUCIOTBHI, KAauye€CTBEHHAs pEeaKIUs
cynbdar-uoH. HaxoxaeHue cepsl U € COeTMHEHUH B IPUPOJIe. XUMHUYECKOES
3arpsi3HEHNE OKPY>KAIOLIEH cpeibl COSMHEHUSIMU Cepbl (KUCIOTHBIE T0XK/IH,

3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €TI0 MPEI0TBPAIICHHS

e,
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OOmrast xapakrtepucTuka 3JeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIE CTENIEHN OKUCIICHUS. A30T, paCIPOCTpaHEHUE B IPUPO/IE,
¢du3nueckre U XuMuyeckue cBoiictBa. KpyroBopot azora B npupoae. AMMHUAK,
ero pu3n4YecKue U XMMHUUECKHUE CBOICTBa, MoJlyueHre U npumeHeHue. Conu
aMMOHMsI, MX (U3WYECKMEe M XUMHUYECKHE CBOWCTBAa, IPUMEHEHHE.
KauecTBeHHast peakiiusi Ha HOHBI aMMOHMSI. A30THas! KUCJIOTa, €€ NOJyueHue,
¢u3MYecKue W XUMHUYECKHE CBOMCTBa (00IME KaK TMPEJACTaBUTENS KIIaccCs
KACIOT M crneuududeckue). Mcnoab3oBaHWE HUTPATOB U COJIEH aMMOHUS]
KayecTBE MMUHEPAIbHBIX y100peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karoleit
Cpeabl COeIMHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHHE BO3/1yXa, ITOUBbI

1 BOJOEMOB)

24

®ocdop, annorponubie Moaudukanuu Gochopa, hpuznyecKue 1 XUMHUIECKHE
ceoiictBa. Oxcun docdopa(V) u dochopHas kuciora, (uzndeckue u
XMMUYECKHE CBOICTBa, moiydeHue. lcmonb3oBanue ¢ochaToB B KauyeCTB(

MUHEPaIbHBIX yI00pECHUIA

2.5

OO6mrast xapaktepucThka 3JeMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pHbIE CTENEHH OKHUCJICHHS. YTIEpOJ, aIOTPOITHBIE
Monu(duKaluM, pacupocTpaHEHUE B MpUpoAe, (U3NYECKHE U XUMHYECKHE
cBoiicTBa. Aacopbuus. KpyroBoport yriepona B mpupoje. OKCuabl yrieposa,

nux (1)I/I3I/I‘I€CKI/IC U XHMHYECCKHUEC CBOﬁCTBa, [[CI\/'ICTBI/IG Ha JXHUBBIC OpPraHu3N

MBI,

IOJIYYCHUC U IIPHUMCHCHUC. DKOIOTHYECKHUE Hp06HeMbI, CBA3aHHBIC C OKCHJ0OM




yrinepona(IV); rumore3a rao0ambHOTO MOTEIJICHUS KIMMAaTa; MapHUKOBBINA
sbdekr. YrompHas KHCIOTa W €€ CONU, UX (QUINYECKUE U XUMHUYECKHE
CBOICTBA, OJyueHHUE U puMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHsbl. Mcronb30Banne kKapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIICHHOCTH H

CEJILCKOM XO351CTBE

2.6

[lepBoHavabHBIC TOHATHS 00 OPraHUYECKUX BEUIECTBAX KAK O COCTMHECHHSIX

yraepoaa (MeTaH, 3TaH, JTWUJIEH, AalleTWJeH, JTaHOJ, TJIMIEPUH, YKCyCHas
kuciora). Mx coctaB u xumuyeckoe crpoeHue. [lonsitue o Ouonormyect
BaXHBIX BEIIECTBAX: JKHUpaX, Oelkax, yIrJieBoJax — U HUX POJIM B JKU3HI
yenoBeka. MarepuanbHOE€ €AMHCTBO OpPraHMYECKUX M HEOPraHWYECKUX

COEeIUHEHUN

K1

2.7

Kpemuuii, ero Qusnyeckue u XUMHUYECKHE CBOMCTBAa, IMOJIy4eHUE H
npumeHenue. CoenuHeHuss KpeMHHMs B mpupozae. OOume mnpeacTaBieHUs
okcuze kpemMHus(I1V) u kpeMHueBoil kucinore. CUIMKAThI, UX UCIIOJIb30BAHKE B
ObITY, MEMLIMHE, IPOMBIIICHHOCTH. Ba)kHelIne cTpouTeNbHbIE MaTepUabL:
KepaMHuKa, CTEKJO, IIeMEHT, OeToH, xkene300eToH. [IpoGieMbr OGe3omacHOT

HCIIOJIB30BAHUSA CTPOUTCIIbHBIX MaTCPHUAJIOB B HOBC@HHGBHOﬁ JKHU3HU

00

2.8

XUMUYECKHI JKCIEPUMEHT: H3y4deHHe OoOpa3l0B HEOPraHUMYECKUX BEIIeCTH
CBOMCTB COJISHOW KHMCJIOTBI; IPOBEJCHUE KAYECTBEHHBIX PEAaKIUI Ha XJIOpU-
MOHbl W HaONIOICHWE TPU3HAKOB MX IPOTEKAHUS; OIBITHI, OTpaXkarollue
¢buznyecKre 1 XUMUYECKHE CBOMCTBA raJlON€HOB U MX COETMHEHUH (BO3ZMOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB); O3HAKOMIIEHHE C 00pa3laMM XJIOPHUJIOH
(raloreHuI0B); O3HAKOMIIEHHE C oOpasliaMu cepbl U €€ COEeIUHEHUSIMU
(BO3MOXKHO  HCIIONIb30BaHME BHAECOMATEpHAJOB); HaOIIOJEHHE Mpolecca
oOyrIvMBaHMs caxapa 1o JeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI;
U3yYeHHe XMMUYECKUX CBOIMCTB pa30aBIeHHOM CEPHON KUCIIOTHI, TPOBEACHNE
KayeCTBEHHON peakUuuu Ha cynbpaT-uoH U HaONOJIeHUuEe MpHu3HaKa eé
MPOTEKaHUsI; 03HAKOMIIEHHE C (PU3NUECKIMH CBOMCTBAMU a30Ta, hocdopa u ux
COeMHEHNH (BO3MOXHO HCIIOJIb30BAaHHE BUICOMATEPHAJIIOB), OOpa3Lamu
a30THBIX U (HOCHOPHBIX YI0OpEHHUI; MOTyUeHUE, COOMpaHue, paclio3HaBaHUE 1
U3y4YEHHE CBOWCTB aMMMaKa; IPOBEJEHHE KAadeCTBEHHBIX pEaKUMi Ha MO
aMMOHHUA U  (QocdaT-HOH U HU3yuyeHUE TMPU3HAKOB UX MPOTEKaHUs,
B3aMMO/IEHICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KUCIOTHI C MeJIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHANIOB); U3yYE€HHE MOJENEH KpPUCTAITIMYECKUX

pemiérok anmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C  IPOLIECCOM

aicopOLMu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM




NPOTHBOTa3a; IOJIyuYeHHe, COOMpaHWe, paclo3HAaBAaHWE M H3YYCHHE CBOWCTB
YIJICKUCIIOrO Ta3a; MpPOBEICHHE KAYECTBCHHBIX pPEaKIuid Ha KapOoHAT- |
CHJIMKAT-UOHBI MW HU3YUYCHHUC IIPU3HAKOB HX IIPOTCKAHHA, O3HAKOMIICHHC C
NPOAYKIIUEH CHUIMKATHOW TPOMBIIUICHHOCTH, PEIICHUE JKCIIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BaKHeNIIe HeMEeTAJJIbl U UX COETUHEHUIY

Mertamisl 1 Ux COCIUHCHUA

3.1

OO6mr1ast xapaKTepUCTUKA XUMHUYECKUX IJIEMEHTOB — METAJIOB HA OCHOBAHHUH MX

nonoxkeHuss B Ilepuwonnueckodt cucreme xumuyeckux snemeHtoB .M.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHne MeTauioB. Merayuinueckasi CBA3b U
MeTaJUTMUecKasi KpUCTaUIMUecKas pemérka. IJIEKTPOXUMHUUYECKHH s

HaIPSHKEHUN METaJIOB

3.2

dusnyeckre 1 XUMUYECKUE CBOMCTBA MeTa/uIOB. O0IIME CIIOCOObI MOTyYeHHS
MeTauioB. [IoHATHE 0 KOPPO3UU METAIITIOB, OCHOBHBIE CLIOCOOBI 3aIUThI UX OT
kopposuu. CruiaBsl (cTaib, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH

3.3

[llenouynsle MeTamipl: mnojiokeHue B Ilepuoanueckoil cucteme XHUMHUYECKHUX
aneMmeHToB J[.1. MeHaeneeBa; CTpo€HUE UX aTOMOB; HAXO0XKJIEHUE B IIPUPOJE.

dusnueckre U XMMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKcuasl u
TMIPOKCUBI HAaTpus M Kauus. lIpuMeHeHue IIeIoYHbIX METaUIOB U HUX

COETUHEHUN

3.4

[[lenoyHo3eMeNnbHBIE  METAUIbl MAarHuili W KaJblMi:  TOJIO)KEHUE B
[Tepuoanueckoit cuctemMe xumuueckux sineMentoB J[.M. Menzaeneesa; crpoeHue
UX aTOMOB; HaxoxAeHHe B mpupoge. Duznueckue MU XUMHYECKUE CBOMCTBA
MarHusi W Kaubliusl. BakHelmue coenuHeHUs Kaiublus (OKCHZ, THAPOKCHI,

comnu). JKEcTKOCTh BOABI U CTIOCOOBI €€ yCTpaHESHHUSI

3.5

Amomunuii: nonoxenue B lleproguyeckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa; CTpOEHUE aTOMa; HAXOXKICHUE B MpHupoje. PDU3n4YecKre u
XUMHUYECKHE CBOMCTBA aTIOMUHKS. AMGPOTEPHBIE CBOMCTBA OKCHA M THIPOKCH/IA

AJIFOMHUHU A

3.6

Kenezo: nonoxenue B [lepuoauueckoit cucteMe XUMHUYECKUX 31eMeHTOB J[. 1.
MeHpeneeBa; CTpoeHUE aToMa; HaXOXAeHHUE B Tmpupoae. Duszuueckue wu
XUMUYeCcKrue cBoiicTBa kene3za. Oxcunbl, ruapokcunasl u conu xeneza(ll)l u

xene3a(lll), mx coctas, CBOMCTBA M TIOJyUYCHHE

3.7

XUMUYECKHUH SKCTIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3l[aMHi METaJIOB U CILJIaBOB,

X (U3MYECKUMH CBOMCTBAMHU; H3YUYEHHE PE3yJbTAaTOB KOPPO3MHM METAJIOB




(BO3MOXKHO HCIIOJIH30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH

B3aUMOJCUCTBUS OKCHJAa Kaabluid H HaTpust C BOOOM (BOSMO)KHO

WCIIOJIb30BAaHNE BHUCOMATEPUATIOB); HCCIEAOBAHHE CBOWCTB KECTKOW BOJIBI;

mporiecca TOpeHHs Kele3a B KHCIOpoae (BO3SMOXKHO — HCIOJIBb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB NMPOTCKAHUS KAYECTBEHHBIX PEAKIINI Ha MOHBI

(Maramsi, Kamplusi, amroMuHus, IwHKa, cxene3a(ll) u sxemeza(Ill), memu(Il
Ha6HIOI[CHI/Ie " OIIMCAaHUC NPOUCCCOB OKpAllIMBAHUWS IJIAMCHHU NOHAMU HATpPUA,

Kamusi W KaublOusg  (BO3MOXKHO  HCIIOJIb30BaHWE  BUACOMATEPHUAJIOB);
uccienoBanre amQpOTEepHBIX CBOICTB THIPOKCHIA aTIOMUHUS U TUAPOKCH/
HUHKA, pCIICHHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baknenme MeTalIbl 1

UX COCIUHCHUS»

(e

a

XuMHUS U OKpy’Karolas cpeaa

4.1

Hosrie MaTCpHraJibl 1 TEXHOJIOTHH. BemectBa u MaTcpHalibl B MMOBCEIHEBHOM
KM3HU YeI0BEKa. XHUMHS 1 300pPOBLE. bezomacHoe Mcoabp30BaHNE BEIIECTB U
XHUMHWYCCKUX peaKHI/Iﬁ B 6BITy. HepBa;I ImoMouip IMpu XUMHYCCKHUX OXKOrax u

OTPABJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOH  TPaMOTHOCTH.  XUMHYECKOE  3arps3HEHUE
okpyxkatomei cpeas! [1JIK. Pois Xxumun B penieHun SKOJIOTHYECKUX TPOOIIeM.
[TpupoaHble HMCTOYHUKHU YTIIEBOAOPONOB (Yrosb, HPUPOIHBIN Ta3, HEQPTh),

MPOJIYKTHI MX MEepepabOTKU, UX POJIb B OBITY U MPOMBIIIIICHHOCTH

4.3

XUMUYECKHUI SKCIIEPUMEHT: U3yUeHHE 00pa3lioB MaTepuaoB (CTEKIIO, CIIIaBbl

MCTAJIJIOB, TOJIMMEPHELIC MaTepI/IaJ'IBI)




IHPOBEPAEMBIE HA OI'2 10 XUMHWU TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHON
IMPOI'PAMMBI OCHOBHOTI'O OBHIEI'O OBPA30BAHUASA

Kon
MPOBEPSIEMOr0
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHNS K MPeIMETHBIM pe3yJibTaTaM
0a30B0Or0 YPOBHsSI OCBOCHHSI OCHOBHOJ 00pa3oBaTe/IbHOI1
NPOrpaMMbl OCHOBHOT0 0011ero oopasosanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

0 TO03HAaBaeMOCTH SIBIICHHHM TPHUPOJBI, MOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHMYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl M IPaKTHYECKOU
JESITEIbHOCTH YEJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOILIECTBA;

INIOHNMAaHHUEC MECTA XUMHHU CPCAU NPYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJAaX IMO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAaX HUCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKHX peaKuHﬁ; YMCHHC HUCIIOJIB30BAaTh MOACIN JJIA

OOBSICHEHUS CTPOCHHS aTOMOB U MOJIEKYT

1.3

o chepax mpodhecCHOHATLHON JeATEILHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMCHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKECHUSX
XUMHYECKONH HAyKH, 4YTO IMIO3BOJIUT OOYYaIONIMMCS pPacCMaTpHUBATI
XUMHUIO Kak cepy cBoeit Oynyieit npodecCuoHaIbHON AeSITENbHOCTH
U cJIeJIaTh OCO3HAHHBIN BBIOOP XMMHHU KaK NPOQHIBHOIO IpeaMeTa

IIPH [IEPEX0Jiec Ha YPOBEHBb CPEIHET0 0011ero 00pa3oBaHus

Bianenne cuctemMoll XUMUYECKMX 3HAaHUM M yMEHHUE IPUMEHATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKJIKOYACT:

2.1

BOKHCHIIINEG XMMUYCCKUC TOHSATUS: XHUMHUYECKUM DJICMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE M CII0KHOE BEIIECTBO, OTHOPOIHAS U

HEOJTHOPOJIHAST CMECh, OTHOCHUTEJIbHBIC AaTOMHAas W MOJICKYJISIpHas
MacChl, KOJHMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJSPHH
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb (CPEIHssI), XUMHUYECK]

pcaknus, pCakuunu COCAUHCHUS, PCAKIUHU PA3JTIOXKCHUA, PCAKIHUU

3aMeNIeHHs, peakuun OOMeHa, TEeIUIoBOM H3(PGEeKT peakiuu, K30t

OHAOTCPMHUUCCKUEC PCAKIIMH, pacTBOp, MacCCoBasd O0JIA XHMHYCCKO

ro

OJICMCHTA B COCAMHCHNH, MAaCCOBAs OOJI Y MPOUCHTHAA KOHIICHTPAIIHA




BEIIECTBA B PaCTBOPE, AJIPO aTOMa, SJIEKTPOHHBIN CJI0W aTOMa, aTOMHAas
opOuTane, paaMyc aToMa, BAJICHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKas CBS3b, ICKTPOOTPHUIATEIIBHOCTD, TIOJIAPHAS U HETOJISIpHAS
KOBaJ€HTHAas CBsI3b, MOHHAas  CBsI3b, MeETa/lIM4yeckas  CBS3b,
KpUCTaJuIMuecKasi pemérka (aToMHasi, HOHHAsA, METaUTNYecKas,
MOJIEKYJISIpHAsl), WOH, KAaTHOH, aHUOH, DJEKTPOJIUT U HEJIEKTPOJI
JNEKTPOJIUTUYECKAsT JTUCCOLMAIUS, pEeaKIMu HOHHOrO oOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIMH,  OKUCIHUTEIh |
BOCCTAHOBUTENb, OKHUCIEHHME W  BOCCTAHOBJICHUE, JIJIEKTPOJIM3,
XUMHYECKOE paBHOBECHE, OOpaTUMbIC W HEOOpAaTUMBIC pPEaKIIHH,
CKOpOCTh XMMHMUYECKOM peakuuu, karaiuzatop, I[IJIK, koppo3sus

MECTaJ1JI0B, CIIJIaBbI

0T,

2.2

OCHOBOIIOJIATalOIINE 3aKOHBl XHMHH: 3aKOH COXPAaHEHHsI MacChl,
nepuoauyeckuii 3akoH J[.MI. MenzgeneeBa, 3akOH IOCTOSIHCTBA

cocCTaBa, 3aKOH ABoraz[po

23

TEOPUH XUMUHU: aTOMHO-MOJIEKYJIApHass ~ TeOopHus, TEOpHUsL

BHeKTpOHHTI/ILIeCKOﬁ JUcCcoanumn

Biianenne ocHoBaMM XUMHUYECKOW IPaMOTHOCTH, BKJITFOUYAIOMICH:

3.1

YMEHHE MTPaBUIIBHO MCIIOJIb30BATh U3YUYCHHBIE BEIIECTBA U MaTEPUAJIbI
(B TOM 4mciae MHHEpaJbHBIE YIOOPEHUS, METalIbl WU CIUIABBHI,
MPOJYKTHl TEpepabOTKH MPUPOJIHBIX HCTOYHUKOB YIJIEBOAOPOIOB
(yrns, mpupoHoro rasa, Heptu) B OBITY, CETLCKOM XO3HCTBE, Ha
MIPOM3BOJCTBE W TOHMMaHHE 3HAYEHUS >KUPOB, OEJKOB, YIJIEBOJ
JUIs OpraH13Ma 4eJI0BeKa; YMEHHUE IPOTHO3UPOBATh BIMSHHUE BELLECTB

1 XUMHUYCCKUX NPOUCCCOB HA OpPTraHHU3M YCJIOBCKA U OKPYIKAIOUIYIO

MPUPOHYIO Cpeay

DB

3.2

YMCHHUC HHTCIPHUPOBATH XHUMHUUYCCKUC 3HAHUA CO 3HAHHUAMU [JpPYTI]

y4eOHBIX TPEMETOB

11X

33

HAJIMYHUE OMBITa PA0OTHI C PA3TUYHBIMU HCTOYHUKAMH WH()OpMAIIUN
Mo XWMHUM (HaydyHas M HAy4YHO-IOMYJIsSIpHAs JUTepaTypa, CJOBap

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

[~y
-

34

yMEHHE OOBCKTUBHO OIIEHWBAaTh HH(OPMAIMIO O BEIIECTBAX, UX
MpeBpalIeHUsIX M NPAaKTHYECKOM  MPUMEHEHHMH UM yMEHHe

HCIIOJIB30BaTh €€ I peHiCHus y‘{e6HO-H03HaBaTCJIBHLIX 3aga4

BJ'IaI[eHI/Ie OCHOBAMH TIOHSTHITHOTO arrmapara u CHUMBOJIMYECKOTO




A3bIKA XUMHH JJISI COCTABJICHUA q)OpMYJ'I HCOPTraHN4YCCKUX BCIICCTB,
ypaBHCHI/If/’I XHUMHUYCCKUX peaKI.IHfI; OCHOBaMH XHUMHUYECKON

HoMmeHkatypsl (IUPAC u TpuBnanbHO)

YMeHnue o0bsSICHATD CBA3b MOJI0XKEHU 37eMeHTa B [leproanueckoit

CUCTEME C YHUCIOBBIMHU XAPAKTCPUCTUKAMH CTPOCHHUA aTOMOB

5 XUMUYECKUX DJEMEHTOB (COCTaB M 3apsan sapa, oO0Iee 4Yucio
JNEKTPOHOB), paclpeiesieHUeM OdIEKTPOHOB IO JHEPreTUYeCKUM
YPOBHSIM aTOMOB MEPBbIX TPEX MEPUOIOB, KNS U KaIbIUs
IIpencraBnenne O  NEPUOAMYECKOW  3aBUCHMOCTH  CBOMCTB
XUMHUYECKUX 2JIEMEHTOB (paguyc aToMa, JJIEKTPOOTPULIATEIHHOCTS),

6 IIPOCTBIX U CJOXHBIX BEUIECTB OT IOJIOXKEHHUS DJJIEMEHTOB B
[lepnommueckoii cucreme (B MajblXx TNEpHOJAX U TJIABHBIX
HNOJATrPYINIAax) U AJIEKTPOHHOIO CTPOEHUS aToMa

7 YMmeHue ki1accupuIupoBaTh:

7.1 XUMUYECKUE JIEMEHTBI

7.2 HEOpPraHWYECKHUE BEIIECTBA

7.3 XMMHUYECKHUE PEAKIIUI

8 YMeHue onpenessTh:

o1 BaJICHTHOCTb U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB, 3aps]

' MOHA

92 BUJ XHUMHYECKOH CBA3M W THUMN KPUCTAIITUYECKOW CTPYKTYpHl B

' COEJIMHEHUSIX

8.3 XapakTep cpeiibl B BOJHBIX PACTBOPAX BEIIECTB (KHUCIOT, OCHOBAHMIA)

8.4 OKHCIIUTENIb U BOCCTAHOBUTENb

9 YMeHne xapakTepu30oBaTh (pU3NYecKue U XUMUIECKHIE CBONCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOpOA, Tpadur, anmas,

9.1 KpeMHHi, a3or, Qochop, cepa, XJop, HATpUW, Kalud, MarHHIA,
KaJIbIIUN, aJTFOMUHUM, KEJIE30)

CIIOKHBIX BEIIECTB, B TOM YHCIE HUX BOJHBIX pacTBOpPOB (Boja
aMMHaK, XJIOPOBOAOPOZ, CEPOBOIOPOA, OKCHIABI M THMIPOKCHIBI

97 metaiioB [-IIA rpynmn, anmtomunus, meau (1), nunka, xenesa (11 u

IT), oxkcuawt yraepoaa (I u IV), kpemuaus (IV), azota u dpocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHCTas, a30THA

(dhocdopnas, yroipHas, KpeMHHEBasK KUCIIOTa M UX COJIN)




OPOrHO3UPOBATh M XapaKTepU30BaThb CBOMCTBA  BEIIECTB B

3aBUCUMOCTH OT HUX COCTaBa H CTPOCHHA, NPUMCHCHHUC BCHICCTH

23 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUS XUMUYECKHUX
MPEBPAIICHUI B Pa3IMYHBIX YCIOBHSIX
0 YMeHue coCTaBIsSITh MOJICKYJISIPHBIE U HOHHBIE YPaBHEHHS peaklni, B
TOM YHCIIE:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI
103 WUTIOCTPUPYIOMIUX ~XUMHUYECKHUE CBOMCTBA H3YUYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX T€HETUYECKYIO0 B3aUMOCBS3b MEXIY HUMHU
11 YMeHue BIYUCIATh (IPOBOIUTH PACUEThI):
1 OTHOCUTEIFHYIO MOJIEKYJISIPHYI0 U MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMUYECKOT0 3JIEMEHTA B COEIMHEHUU
11.2 MacCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
14 0 YpaBHEHHUSAM XHMHUECKHX pPEaKIUil U HaXOJUTh KOJIHYECTBO
' BelIecTBa, 00BEM M MacCy peareHTOB WM MPOJAYKTOB PEaKIIHH
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO  TO3HaHUs  (HaOIIOJeHUE,
11 U3MEpEeHHe, HKCIIEPUMEHT, MOJICIMPOBAHNE) TIPU U3YUYECHUH BEIIECTB U
' XUMUYECKUX SBJICHUHN; YMEHHE CQOpMyIHpoBaTh MpodiemMy U
IPEIOKUTH IMMyTH €€ peleHus
122 Oe3omacHOi pPabOTHl C XUMHUYECKHMMH BEIIECTBAMH, XHUMHUYECKOU
' MOCYJI0M 1 TabopaTOPHBIM 000PYI0BAaHUEM
npaBmiIaMu 0€3011aCHOTO OOPAIICHHUS C BEIIECTBAMH, UCTIONh3YyEMBIMU
B IIOBCE/IHEBHOM JKU3HHU, TIPaBUIIaMU TTOBEJCHHS B LIETSAX COEpeKeHUS
13 370pOBbSl M OKPYXKAlOUIEH NPUPOJHON CpeAbl; IOHMMAaHUE Bpen
' (omacHOCTH) BO3JEHCTBUS HA >KUBbIE OPraHU3MbI OIpeNeIEHHbBIX
BEIIIECTB, CIOCOOOB YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JIEUCTBUS
3 Hannumne npakTHYeCKUX HABBIKOB TUTAHUPOBAHUS U OCYIIIECTBICHUS
CIEIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
13.1

U3yYEHUE U ONMcaHne (PU3NUYECKUX CBOMCTB BEILIECTB; O3HAKOMJICHUE




C @HSH‘ICCKI/IMI/I n XHUMHUYCCKUMH SABJICHUSAMU, OIIBITHI,

WJTIOCTPUPYIOIUC IPU3HAKH TPOTCKAHUSA XUMHUYCCKUX peaKI_II/Iﬁ

13.2

HN3YUCHUC CII0CO00B PasaCICHUA cMmeceit

13.3

IOJyYEHUE KHCIIOpOJa M M3yYEHHUE €ro CBOMCTB; IIOJyYEHUE
BOJIOPO/Ia ¥ U3YUYEHHUE €r0 CBOMCTB; MMOJyYEHHUE YIIEKHUCIIOr0 ra3a u

N3YUCHHUC €TO CBOﬁCTB; MOJIYUYCHHUEC aMMHAaKa U U3YUCHUC CTO CBOICTB

13.4

IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MaccoBOM JoJe

PacTBOPEHHOTO BEIIECTBA

13.5

IPUMEHEHNE UH/IUKAaTOPOB (;makmyca, METHJIOpaHka u
¢deHondrazenna) a7 ONpeNesIeHUs] XapaKTepa Cpeibl B PacTBOP

KHUCJIOT U LIeo4ei

13.6

WCCJICIOBAHNE W OMHCAaHWUE CBOWCTB HEOPTraHUYECKHX BEIICCTB
Pa3IUYHBIX KJIACCOB; U3YYEHUE B3AUMOJECUCTBUS KUCIOT C METaUIAMH,
OKCHUJAMU  METAJJIOB,  PacTBOPUMBIMU W  HEPACTBOPUMBIMU
OCHOBAaHMSIMHU, COJISIMU; TOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeTajula JPyrMM U3  pacTBopa  COJH;
uccienoBanne aM(OTEpPHBIX CBOWCTB THAPOKCHIOB QIIOMUHUS U

LIUHKA

13.7

PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMaM: «OCHOBHBIC KIIACCHI
HCOPTraHNYCCKUX COCHHHCHHﬁ)); <<3J'IeKTpOJ'II/ITI/I‘IeCKa$I
JAUCCOLMaIs «Baxneimuye HeMeTamabl M HX COCOUHCHUA,

«Ba)xHeHlIe MeTajuIbl 1 UX COETUHEHUI

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUTIOCTPUPYIONIWE  MPHU3HAKA
NPOTEKAHUS peaKIuii HOHHOTO 0OMEHA; KAaueCTBCHHBIC PEaKIINU Ha

NPUCYTCTBYIOIIME B BOJHBIX pAcCTBOpPaX WOHBL: XJIOpUI-, OpomuJl
wonun-, cynbdar-, Qochar-, KapOOHAT-,  CHIIMKAT-aHWOHBI,
TUJIPOKCHI-UOHBI, KATHOHBI aMMOHWSI, MATHHSI, KAJIBIUsI, ATFOMUHUS,

xkenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

OPEJCTaBIATh Pe3yibTaThl JKCIEpPUMEHTa B (opMe BBHIBOJIOB,
JIOKA3aTeNbCTB, TPaQUKOB W TaOJNUIl W BBISIBIATH SMIIUPUICCKHE

3aKOHOMEPHOCTHU

14.2

YCTaHABJIIMBATb CBA3U MCXKY PCAJIbHO Ha6J'IIOJIaeMBIMI/I XUMHUYECKUMHU

SABJICHUAMMH U TPpOHECCaMU, IMMPOUCXOAAINHNMHU B MAKpPO- U MUKPOMHPE,




OOBSACHSITH MPUINHBI MHOTOOOPA3HUs BEIIECTB




HEPEYEHD 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

HepBOHa‘laﬂbHHe XUMHNYCCKHEC ITOHATHA

1.1

YucTele BeMECTBA U CMECH. CnocoObl pasaACICHUA cMmeceit

1.2

ATOMBI WH MOJICKYIJIBI. Xumudeckue osaeMeHThl. CHMBOIBI  XMMHYECKHX

OJICMCHTOB. HpOCTI)Ie M CJIO0KHBIC BC€IICCTBA.

1.3

Xumnyeckas popmyia. BaleHTHOCTh aTOMOB XUMUYECKUX 371€MEHTOB. CTeNeHb

OKHCJICHUA

1.4

3aK0oH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnbHas aTOMHAs Macca.
OrtHocuTeNnbHAsS MOJICKYJIApHasA Macca. MaccoBast 1011 XUMHYECKOTO 3JIEMEHTA

B COCAMHCHUU

1.5

KomnyectBo BemectBa. Monb. MonsgpHas Macca. MonsdpHblii 00bEM ra3oB.

Bzaumocs3b KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWMHUI] BEUICCTBA

1.6

duznyeckne U XUMUYECKUE ABJICHHUA. XUMHUYIECKas pcakuuAa u eé IMPU3HAKH.

3aKoH COXpaHCHHA MACChI BEIICCTB. XUMHYECKHE YPaBHCHUA

Hepnonnqecm/lﬁ 3aKOH H HepI/IOHI/I‘leCKaH CHUCTEMAa XHUMHUYCCKHX OJSJIECMCHTO

J.U. Menneneesa. CtpoeHue aTOMOB

2.1

[Iepnonnueckuii 3akoH. [lepuonnueckas cucrema XuMHYECKHUX eMeHToB J[. M.
Menneneesa. [lepuonel u rpynmnsl. u3nuecknii CMBICI MOPSIAKOBOIO HOMEPA,

HOMCPOB IICpHOJa U I'PYyIIIIbI 3JICMCHTA

2.2

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oTomnbl. Dnexkrponbl. CTpoeHue
JNIEKTPOHHBIX ~ 000NOYEK aroMoB TMepBbIX 20 XMMHUYECKHMX DSJIEMEHTOB

[Tepuoanueckoit cucremsl [{.11. MenneneeBa

23

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEpUOOB, Kalusd, Kaibliug (paauyca aTOMOB, 3JIEKTPOOTPHUIATEIHLHOCTH,
METAJUIMYECKUX M HEMETaUIMYECKUX CBOMCTB) W HUX COEIMHEHHH B
COOTBETCTBUH C TIOJIO)KEHHEM »dJeMeHTOB B Ilepuoamdeckoil cucreme u

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumuueckass cBs3b. KoBanmeHTHas (MOJsIpHAasT M HENOJISIpHAsi)  CBSI3b.

DIEKTPOOTPUIIATEILHOCTh ~ XMUMHYECKHX  2yieMeHTOB.  MoHHast  CBsI3b.




Metannnyeckas CBsI3b

3.2

Tunsl kpucTtayinyeckux pemeéTok (aTOMHas, MOHHAs, MeTauindyeckas),
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKOMN pEeIIETKA U BUJIA

XUMHYECKOM CBI3U

Baxueiie mnpeacTaBuTEM HEOPraHMYeCcKuWX BemecTB. Hemeramnsl u ux

coequHEHM. MeTalibl U UX COSAUHECHUS

4.1

Knaccupukanuss u HOMEHKJIAaTypa HEOpPraHHMYECKHUX COCIUHEHUN: OKCHJIOB
(coneobpa3yroiue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHbIe) u
HecoJieoOpa3ylomye; OCHOBaHMU (WIEMOYM W HEpacTBOPHMBIE OCHOBaHHS);
KHCJIOT  (KHCIOPOJACOAEpKAIIue M OCCKUCIOPOJHBIE, OJHOOCHOBHBIE |

MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIIBIX )

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBaA MMPOCThIX  BCIICCTB-HCMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOAa, Cepbl, a30Ta, pocdopa, yriaepoaa, KpeMHHUS

4.3

®Ou3nueckue W XUMHYCCKHE CBOMCTBA MMPOCThIX BCIICCTB-MCTAJUIOB: JIMTHUA
HaTpuA, KaJiusd, MariuAa U KaJIbOuA, aJIlOMHUHUA, JKEJIC34a. BHCKTPOXI/IMH‘ICCKI/II;’I

PsI HAIPSDKEHUM METAJIIIOB

p

4.4

du3nueckue U XMMHUYESCKUE CBOMCTBA BOAOPOJHBIX COCI[I/IHCHI/Iﬁ HCMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOIA, aMMHUAKa

4.5

dusznueckrue W XUMHYECKHE CBOWCTBA OKCHUIOB HemeTaioB: cepbl (IV, )
azota(ll, IV, V), dochopa(lll, V), yraepoma(ll, IV), kpemuaus(I1V). [Tonyuenue

OKCHUJ0B HEMETAIIJIOB

V1),

4.6

Xumudeckue cBorcTBa okcuaoB: MeTaiioB [A—IIIA rpynm, nuaka, meau(Il) u

xeneza(ll, II). ITomydyenre okcuma0B METAIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBAHUH U aM()OTEPHBIX THIPOKCUIOB (HA TIpUMEpE
THIPOKCUIOB  alIOMUHMS, JKene3a, IuHKa). [lomyueHume ocHoBaHMil U

aM(OTEPHBIX TUAPOKCUIIOB

4.8

OOmue XUMHYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOAOPOIHO
CEpPHHUCTON, CEpHOHM, a30THOH, QocdopHOil, KpeMHHEBOW, YrosbHOU. OCOO0H
XMMUYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEPHOM M a30THOW KHCIOT.

[Tomyuyenue kucnor

=it

c

4.9

OO6mue xuMHu4yeckue cBoicTBa cpeqHux conell. [lomyuenue coneit

4.10

[Monydenune, coOupaHue, pacro3HABaHHWE BOJOPOJA, KHCIOPOIA, aMMHAKa,

YTJICKHUCIIOIO Ira3a B na60paT0pHH

4.11

[Tonyuyenne ammuaka, cCepHON U @30THOM KUCIIOT B MPOMBbIIIEHHOCTH. Ob1111e




CII0COOBI INOJIy4YCHHA METAJIJIOB

4.12

I'enetnueckas cBsI3b MCXKIY KilaCCaMU HEOPraHUYCCKUX COG,Z[HHCHPIP'I

Xumudueckue pCaKuu

5.1

Knaccugukarus XuMHuecKuX peakLui o pa3IMyHbIM IPU3HAKaM: 110 YUCITY U
COCTaBy YYacCTBYIOIIMX B pEaKIMH BEIIECTB, IO TEIIOBOMY OJ(deKTy, g

H3MEHEHHIO CTEIICHEH OKHCICHUS XMMHYSCKHUX IJIEMEHTOB

5.2

TennoBoii 3¢ (heKT XMMHUUECKON peakluy, TePMOXUMUYECKUE YpaBHEHHsI. DK30-

U DHAOTEPMUYECKUE PEAaKIUU. TepMOXUMHUUYECKUE YPaBHEHUS

53

OKHCIIUTEIbHOBOCCTAHOBUTEILHBIE peaKkniuu. OKHCIIUTEIN U BOCCTAHOBUTEIH.
[Ipomecchl  OKUCIEHWS W BOCCTAHOBJICHMS.  OJEKTPOHHBIM  OayiaHC

OKHUCIIMTEIIbHOBOCCTAHOBUTEIbHOM pcaknuuu

5.4

Teopus sneKkTpouTUYECKON Aucconnanuu. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HEBJICKTPOJIUTEL. CunbHbIE U cIa0bIe SJICKTPOJIUTEI. CreneHp JUcconmmanumn

5.5

Peakiiun nonHoro o6mMeHa. Y ciioBHs MpOTEKaHUs PEaKIii HOHHOTO 0OMeHa,

TIOJIHBIC U COKpaH_[éHHLIC HWOHHBIC YPAaBHCHUA peaKLlI/Iﬁ

XHMHS U OKpYyXKarolas cpena

6.1

BemecrBa m Mmarepuanbl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCIOJIb30BAaHUE BEILNECTB M XMMHUYECKHUX peakuuil B saboparopuu U ObIT

HepBaﬂ ImoMouib IMpu XUMHUYCCKHUX OKOTr'aX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpY’Kawlled cpeapl  (KUCIOTHBIE  JTOXKIH,

3arpsi3HEHUE TOYBbI, BO3AyXa U BOAOEMOB), CIOCOOBI €ro MpeaoTBPALLCHHS

[Ipenenbuas npomyctumasi konueHtpauus BemectB (IIJK). Ponp xumum B
pEelIeHUU  HDKOJOTHYECKUX TMpolsieM. YCWwieHHe napHUKOBOro 3¢ dekTa,

PaspymceHue 030HOBOI'O CJI0sA

6.3

[Tpumenenue cepsl, a3ora, pocdopa, yriiepoaa, KpeMHUSI K UX COCTMHCHUH B
OBITYy, MEIUIIMHE, TPOMBINIUICHHOCTH M CEJIBCKOM X03sicTBe. [IpumeHeHue
METa/UIOB W CIUIaBOB (CTayb, YYTyH, AIOPAIIOMUHUNA, OpoH3a) B OBITY H
MIPOMBIIIJICHHOCTH MX coequHEeHH. [ToHsITHE 0 KOPPO3UU METAIIJIOB, OCHOBHEIC

CHOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[IpupomHble WCTOYHWKH YTJIEBOJOPOJAOB (Yyrojb, MPUPOIHBIN Tra3, HEPTh),

MPOIYKTHI UX TiepepaboTku (OCH3MH), KX POJIb B OBITY M MIPOMBIIIJICHHOCTH

6.5

HepBOHaanBHBIC MOHATHS 00 OpraHn4CeCKuX BCHICCTBAX KaK O COCAWHCH

yriaepoja (MeTaH, 3TaH, THJIEH, alleTUJIeH, TaHOJ, TJINLEPHUH, YKCYCHask KUCIIOTa).

MsIX

[ToHsiTHE 0 OMOJIOrMYECKH BaXKHBIX BCIICCTBAX: JXUPAX, 6em<ax, YTJIICBOJAX — U UX




POJIK B )KU3HU YCTIOBECKA

7 Pacuérsr:
7.1 o ¢popMysIaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) TOU pacTBOPEHHOTO BEIIECTBA B pacTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYHEHUKA

» Xumusi: 8- kiacc: 6a30BbIi YPOBEHb: YUEOHUK; S5-€ U3/jaHue, nepepadboTaHHOe
IMabpuensna O.C., OcrpoymoB N.I"., CnagkoB C.A. AKIIMOHEpHOE 00IIECTBO
«M3marenscTBO «lIpocBemnieHmne»

» Xumust: 9-if kiacc: 6a30BbIi YPOBEHbB: YUCOHUK; 5-¢ U3/1aHue, epepaboTaHHOe
["a6puensa O.C., OctpoymoB WU.I'., CnagkoB C.A. AKInoHEpHOE 00111ECTBO

«3narensctBO «lIpocBemienue»

METOINUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

Heoprannueckas xumust. B. H. JlopoHbkuH.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka [JOK
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