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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEIIMY MPENogaBaHusl y4eOHOro rnpeaMera « XUMUs
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTeNbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTpUBAET pACOpPECICHUE €ro Mo KiaccaM W CTPYKTYPUPOBAHHE I10
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHUM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHMM K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromerocsi, €ro MnpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI JUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHE MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/Ia HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolUXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAepkaHHs MPOTPpaMMbl MO XUMHUHM C(HOpPMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpEeNCTaBICHUN 00 DIIEKTPOIUTHYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE AMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U IMOIYy4YEHHS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAyYHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaloumi Mupy,
«buonorus. 5—7 knacce» u «Pu3mnKa. 7 Kiacey.

[Ipy wW3yyeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK 00JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMM CHCTEMBI XUMHUUYECKHX
3HAHUM — BaKHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TOJOKCHUH,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWHU B Y4YEOHO-NIO3HABATENbHOM M Y4eOHO-MCCIIEI0BATEIbCKON
NEeSATENbHOCTH, OCBOEHUM MpaBWil Oe30MacHOro oOpalieHusi ¢ BEIIeCTBaMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENIU TaKKUe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBLHOMY MPHUHATUIO PELICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAaHMs, (OPMUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETBLHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMH), UMEIOUIUX YHUBEpCAJIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ¢opMmupoBaHue oOmel (QYHKIMOHAIBHOM UM E€CTECTBEHHO-HAy4YHOI
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLICHHWBATH SIBJICHUS
OKpY’KaIoILlEro MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYCHUH
XMMUH, OPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B TOBCEJHEBHOM MKU3HU MU
TPYAOBOH €ATEIBHOCTH;

— (QopmupoBanue y O0O0y4aromMXcsi T'yMaHUCTHUYECKMX OTHOIUEHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUM i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUSI B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4MCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. Pu3nMyeckre CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClI0OXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTEenbHAS MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemiectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aK0H COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX peakIui (CoequHEHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, IMpaBuiaaMu paboThl B 1abopaTopuu U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YUEHHUE M ONUCAHHE
(bU3MYECKUX CBOHCTB 0Opa3IlOB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHE
bu3nveckux (TUIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHYECKUX (TOPEHHME CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHHE U
ONHMCaHUE TPU3HAKOB IMPOTEKaHUSI XUMHYECKUX pPeakiui (pa3ioKeHUe caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwus, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE kese3a ¢ pactBopoM coiu meau (10),
M3y4YeHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MAarHuTa, (UIHTPOBAHUE,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conv, HaAOJIOJICHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIE MOJEKYJ
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpoCToe
BemlecTBo. HaxokaeHnue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoaa. CrocoObl



MOJIyYeHUsT KUCIIOpoJa B Jaboparopuu U MIpombiinieHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTro 3¢ (PpekTa, pa3pylieHne 030HOBOTO CJIOSI.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznyeckue CBOMCTBA BOABL. Bojga kak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannmueckux coenuHennit. Oxcuawl. Kiaccudukarus
OKCHJOB:  coyieoOpasytonie  (OCHOBHBbIE,  KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydenrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEAEIECHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOIYyUYCHHE,
coOupaHue, paclio3HaBaHWE M HU3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpalieHus TopeHus (Mokapa), O3HAKOMJIEHHE C oO0pa3laMM OKCHIAOB U
OMMHMCAHWE WX CBOWCTB, IOJY4YEHUE, COOMpaHHE, pACNO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAaHHE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),



uccinenoBaHue oO0pas3IOB  HEOPraHMYECKHX BEIIECTB Pa3lIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJIaMH, PEAKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHECHUE OJHOTO METaJla APYTMM W3 pacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [leproauueckasi cucteMa XUMUYECKUX JIEMEHTOB [].
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOAHAsA  (QOpMBI
[Tepunonuueckoit cuctembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DPU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoJa U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aTroMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXkJIaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenbr  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
[Iporiecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3noKeHHs, COeTUHEHNUS).

Mexcnpeomemunie cea3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIH],
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaATbl, TOPHBIC MOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TIEPBBIX TpEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaiysa XuMU4eCcKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEN OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKLMH, TEPMOXUMHUYECKHE
YpPaBHEHUS.

[TorsiTue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHssTne 0 xumMnueckoM paBHoBecun. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKUUMHU M IOJO0KEHHE XUMHUYECKOIO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTUYECKON JUCCOUMALNU. DIEKTPOIUTHI U HEJEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS pEeaKIUiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLEcCa AWCCOLMAUMU KHUCJIOT, IIEJIOYEd U CoJei
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o00pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  NPUMEPBl  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COSUHEHUS), paclO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Quanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMozeiicCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJIydyeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0X/CHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHUe CBOWCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XuMuyeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nueckue W XHMHYCCKHE CBOWCTBA (00IIMEe  Kak
MPEACTaBUTENSI Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYyYeHUsS CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHM B MpUpojae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTEIIEHU OKUCIEHUS. A30T, paclpoCTpaHEHHUE B MPUPOJIE,
dbuznveckue U XuMu4eckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ ToJydeHue, PU3MYECKUEe U XUMHUYECKHE
cBoiicTBa (0OIIME€ KaK TMPENCTABUTENSI Kjacca KHUCIOT W crueruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoopenuit. XuMHU4YeCKoe 3arpsi3sHEHUE OKPYKaIOIIEH cpe/ibl COeUHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUWE BO3JAyxXa, MOYBBl U BOJOEMOB). Docdop,
ajutoTporHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTRBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3nUecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPATBHBIX YI00pESHUIA.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTIEpoJa,  auIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpuponae, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKCUIbl yriieponaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpUMEHEHHE. DKOJIOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1700aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa ¥ €€ conu, X GU3NIeCKUe U XUMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HUOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COECAUHEHHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpupongHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, YriIeBOJaX — U UX
poJii B KHM3HUM 4YeJoBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMeHerne. CoenuHeHHMs KpeMHHsS B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpoUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajJjloreHOB M WX COCAMHEHUM (BO3MOXKHO MCIOJb30BAHUE BHICOMATEPHUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMHUYECKHUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuM Ha Cyibdart-
MOH W HaOJIOJIeHUE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajIoB), oOpa3amMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIydYeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yUYEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BAHUE BUJICOMATEPUAIIOB), U3y4YEeHUE Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, (QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4yeHue, coOOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOICTB YIJIEKHCIIOrO Ta3a, MpOBeJeHNE KauyeCTBEHHBIX peakiuid Ha kapOoHAT U
CWIMKAT-UOHbBl W HW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o treme «BakHelne HeMeTaJuIbl U UX COSTUHEHUA)).

MeTauibl M UX COeIMHEHUS

OO6mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux isnemeHtoB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  peméTka.  DIEKTPOXUMUYECKUU  pAaln
HarnpsHKeHU MeTamnoB. dusnyeckne U XMMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
crocoObl ToyyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crnocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHue B [lepuoamyecko cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIEHHUE B MPUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HATpus W Kanus. [IpumMeHeHHWe WIENOYHBIX METAUIOB HU  HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanplus. Baxkuelmue coequHeHHs KaiblUs (OKCHUI, THUIPOKCHI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOMCTBAa OKCHIA M TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KIbIMA W HATpUsd C BOJOM (BO3MOXHO HCIOJIb30BaHUE BHUIEOMATEPUATIOB),
UCCIIEJOBAHUE CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUAIIOB), IPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEaKIU HAa WOHBI: MAarHUs, KAIbLHUs, aJIOMHUHUA, [[UHKA, XKEJe3a
(I1) u xene3a (III), meau (II), HabmomeHNE U ONMKMCaHUE TPOILIECCOB OKPAIIHMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg MW Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHajIoB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeunmme
METAJUJIbI U KX COCAUHEHUS».

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
HCIIOIb30BaHUE BEIISCTB U XUMHUYECKUX peakiuid B ObTy. IlepBas momormrs mpu
XUMHYECKHUX 0KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYyXkKarllel cpeabl (MpeaenbHas IOMycTHUMast
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3I0oB MaTepHaiOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmnnie céazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIIH/I,
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
pemérka, CIUiaBbl, (PU3MYECKHE BEIWYUHBI, CIUHUIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOJJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIC TOPOJIHI,
MIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpeHUe ONbITa AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HHpOpMaIMeil o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPYyrux  BUIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM NOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K camM0ooOpa3oBaHUIO, MPOEKTHOM U  HCCIIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCICIACTBUN U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOAICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECCUii U Tpy/ia pa3IMIHOr0 pojia,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHM, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHEITHOM MPpoheCCHOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) 3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJIEHUS
npaBMJI 0€30MaCHOTO OBEACHUS TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKOM  KYJIbTYpbl, OCO3HaHHsS TJIO0AJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMbBIC JIA
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHOMN



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTMMH TMOHSITUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a Tak)Ke B KadyecTBE OCHOBBI /I (DOPMUPOBAHMS THUIIOTE3BI TIO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ylbTar, (GOPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POpM MIPEACTABICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESTENbHOCTH MH(OPMAILMIO O BIUSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO IKCIEPUMEHTa (Jab0OpaTOPHOTO OINBITA,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX MHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAeNATh LENN ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABAaTENbHBIX 3aJ7]a4, CaMOCTOSITENIbHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM  JEUCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IPE/jIaracMble B yCIOBUH 3aJaHHMH.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBHUM, BUIBI JEATEIIBHOCTH MO TMOJYyYCHUI0 HOBOTO 3HAHUS, €ro
WHTEpIpETAllid, NPeoOpa3OoBaHUI0 W NPUMEHEHUIO B PA3IUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XUMHYECKHX TOHSATHUN: aTOM, MOJIEKYJa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMEChH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJISipHasi macca, KOJMYEeCTBO BELIECTBA, MOJb, MOJSpHas macca,
MaccoBasi I0JIsl XUMUYECKOTO JIEMEHTA B COSAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHEHUS, pEeaKIUu pa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIIOBOU 3P (DEKT peakinu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paauycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PacTBOP, MaccoBasi JOJisI BEIEeCTBa
(IpoI1eHTHAsI KOHIIEHTpAIIHsI) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TOHATHH H
IPUMEHATH 3TH HOHATUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMymnaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT HUX mojoxkeHus B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHMSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaApO;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OoJNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomuyeckas cucTtemMa XuMHYecKux djaeMmeHToB J[. U
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE pPEeaKUuu (MO YUCIY M COCTABY YYaCTBYIOIIMX B pEaKLUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTyY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAs OMUCAHNUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIDHYKO MaccChl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro JJeMeHTa 1o ¢opMmyIe
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHOW JESATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, Kiaccu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI M3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  [OJb30BaHUST ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYJOBaHMEM, a TakXKe TMpaBUiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C ONPEAECIEHHON MACCOBOM JOJIE paCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHily o0ydenus B 9 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCA YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUSI, XUMUYECKasi peakirs, XMMUYecKasi CBA3b, TEIIOBOM 3 deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUW HOHHOTO
oOMeHa, KaTaJlu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb, OKHCIEHUE H  BOCCTAHOBJICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METAJIMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METalIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK Beniectna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO0 XUMHUYECKOW (popMmyre, xapakTep Cpeabl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy [lepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XHMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U TIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIAy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) O0mUE W crenuduueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JTUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIUA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca STUX peaKIui;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COETUHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKHUX BEUIECTB;

IPUMEHSITH OCHOBHBIC OTEpAIlMi MBICIUTEIFHON ACSTENIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O000IleHHe, CHUCTEeMaTH3allMI0, BBISIBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HaOJIIOICHNe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCIEPUMEHT (pEeasIbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
KoauuecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
KoHTpoJbHBbIE IIpakTHYeckue
n/n TeM NPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
XuMusg — BakHas 00J1aCcThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPAKTUYECKOU JIeITeTLHOCTH
qeJI0BEKa
BemectBa 1 xuMu4deckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR 1 VF0
peakiumn
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosnyx. Kucimopon. ITonsitue
2.1 ayx poat 6 https://m.edsoo.ru/D5SBORTY30
00 oxcruaax
Bopopon. [Tonsitue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Bopa. PactBopsl. [loustue 00
2.3 8 p 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHHUIX
OCHOBHBI€E KJIaCCHI
2.4 . 11 1 1 https://m.edsoo.ru/0T5ASMOWT
HEOPraHWYECKUX COCAMHEHUM
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUN




[Tepuonueckuii 3aKOH U
IIepuoanueckas cucrema

3.1 XUMHUYECKUX AemeHToB /. U. 7 https://m.edsoo.ru/TCBJBVWFZ
MenneneeBa. Ctpoenue
aToma
XUMHYECKas CBA3b.
3.2 OKHCIUTETHHO- 8 https://m.edsoo.ru/F6AOA8DPF
BOCCTaHOBHTEJILHBIC PEAKIIHH
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

10 ITPOT'PAMME




9 KUIIACC

KosnnuyectBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
[ToBTOpeHue u yriuyoieHue 3HaHUH
1.1 P yry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OcHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKHUX
1.2 . P 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DNeKTpOIUTHYECKAs TUCCOLUAIUS.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
OO61as XxapakTepUCTUKa XUMUYECKHX
2.1 B P p 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ['anorensl
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COeIMHEHUs
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX?2S
WX COCMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMeHToB IVA-rpynnsl. Yraepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHHI U UX COEIUHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

3.1 OO0111€e cBOMICTBA METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Pasnen 4. Xumus u okpy»aiomnias cpeaa
B
4.1 CHIECTBA 1 MATEPHAIIBL B A3 HH 3 https://m.edsoo.ru/TENBWEF7Y
YyeJloBeKa
Hroro no pazgeny 3
Pe3epBHOE Bpemst 4 https://m.edsoo.ru/FYSRY75R9
OBUIEE KOJIMYECTBO YACOB I10 69

[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[Ipenmer xumuu. Poss xumuu B
JKW3HM 4enoBeka. Tena u
BEIIECTBA

02.09.2026

https://m.edsoo.ru/L62DS2CZR

Ilonsatue o METOJaX IIO3HAHUA B
XNUMHUHN

07.09.2026

https://m.edsoo.ru/9ZJAEW050

[IpaxTnueckas padora Ne 1
«[IpaBuna paboTsl B
abopaTOpPUH U MPUEMBI
oOpareHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM

09.09.2026

https://m.edsoo.ru/LSEW4353D

YwucTeIe BENecTBa U CMECH.
CriocoOnlI pasnieseHust cMecei.
[IpakTrueckas padora Ne 2
«Paznenenue cmeceit (Ha
MIpUMEPE OYHCTKH ITOBAPESHHOM
COJIH).

14.09.2026

https://m.edsoo.ru/6TME21FW8

Cra pTOBaA ANArHOCTUKa

16.09.2026

https://m.edsoo.ru/K3LS5SMCRY

ATOMEI 1 MOJICKYJIbI

21.09.2026

https://m.edsoo.ru/BLS04WTB8

XUMUYECKUE NIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHYECKUX

23.09.2026

https://m.edsoo.ru/AH3D4DNAX




9JICMCHTOB

IIpocTeie 1 CI0KHBIE BEMIECTBA

https://m.edsoo.ru/DXJBSTJ95

28.09.2026
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 30.09.2026 https://m.edsoo.ru/IMOBJ3QZ5
3aK0oH MMOCTOSHCTBA COCTaBa
BellecTB. Xumuieckas hopmysa.
10 https://m.edsoo.ru/IMC496FX6
BanentHocTh aTOMOB 05.10.2026 D5/ 0L.eC500.10
XAMHYECKUX DJIEMEHTOB
OTHOCHUTENLHAS aTOMHAs Macca.
11 OTHOCHUTENBHAS MOJICKYJISIpHAs 07.10.2026 https://m.edsoo.ru/PIZPCIMDX
Macca
MaccoBas g0 XUMHYIECKOTO
12 https://m.edsoo.ru/GHV58QMVE
3JIEMEHTA B COEAMHEHNH 12.10.2026
13 Komnuectso Bemntectsa. Moub. httos/fmed A6SUNLSY2
s://m.edsoo.1u
Mossipsas Macca 14.10.2026 | P
dusznueckre U XUMHUUIECKHE
14 https://m.edsoo.ru/YZM8S6ATH
SIBJICHUS. XUMUYECKasl pEeaKLus 19.10.2026 b .
[Ipu3Haky ¥ ycIoBUsI MPOTEKAHUS
15 . https://m.edsoo.ru/N6DVNJKQ5
XUMHUUYECKUX PeaKInil 21.10.2026
3aK0H COXpaHEHUST MacChl
16 BEILECTB. XUMUYECKUE 09.11.2026 https://m.edsoo.ru/MSDS4IHVM
ypaBHEHUS
BrrunciieHus KoJan4ecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUAM 11.11.2026 https://m.edsoo.ru/LUYQU3EQE
XAMHYECKHUX PEaKIUit o
Knaccudukanus xuMuueckux
18 ‘(,b H https://m.edsoo.ru/L4807LAGB
peaxiuii (CoequHEeHHUS], 16.11.2026




pa3lIoKEeHHUs, 3aMEILICHHS,
oOMeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHImKIIoneauct. O0o0ImeHue u
CUCTEMAaTHU3alus 3HAHNHI

18.11.2026

https://m.edsoo.ru/P1IWARH3AB

20

KonTtposnsnast padora Nel mo
TeMe «BellecTBa 1 XUMHUYECKUE
peaKium

23.11.2026

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kuciopom — anemeHT u
npocroe BemiecTBo. O30H

25.11.2026

https://m.edsoo.ru/XONONRN 1P

22

duznueckre 1 XUMHUYECKHE
CBOMCTBa KHCIIOPOAa (peaKuu
okucienus, ropeane). [lonstue
00 oxcuaax

30.11.2026

https://m.edsoo.ru/FBS 1 JRKMB

23

CriocoObI oTydeHHsI KHCI0POaa
B JIaOOpaTOpHUH U
npombiuieHHOCTH. [IpuMenenne
KHCIIOpOa

02.12.2026

https://m.edsoo.ru/VIWB6A2RD

24

TennoBoii 3 HeKT XuMHIEeCKOM
peaKIyu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHCHHH,
9K30- U DHJIOTEPMUYCCKHUX
peaKimsx

07.12.2026

https://m.edsoo.ru/PNMKJZHKX

25

TomnuBo (HedTh, yrojb U METaH).
3arpsi3HEHUE BO3]lyXa, COCOOBI
€ro NMpefoTBpaIlEeHUs

09.12.2026

https://m.edsoo.ru/USNYSUUW?2

26

[IpakTuyeckas padora Ne 3 no

https://m.edsoo.ru/5516UHX3R




teme «llonydenue u codbupanue
KUCJIOPO/JIa, U3y4YCHUE €ro
CBONCTB»

14.12.2026

27

Bonxopox — anemeHT u nmpocroe
BeecTBo. Haxoxenue B
IIpUpoJie

16.12.2026

https://m.edsoo.ru/WD392ACWB

28

duznyeckre 1 XUMHUYIECKHE
CBOICTBa BOJIOPO/IA.
[Ipumenenue Boropoaa

21.12.2026

https://m.edso0.ru/0SZ28459R

29

TloHgTHE O KHUCIIOTaX U COJISIX

23.12.2026

https://m.edsoo.ru/TMWNIVC43

30

Crioco0sI moTy4eHust BOA0Opoaa B
naboparopuu

28.12.2026

https://m.edso00.ru/C9TO9UCIP

31

[Tpaktrueckast padota Ne 4 o
teMe «llosydyenue u cooupanue
BOJIOPO/JIa, U3YUEHUE €TI0
CBOWCTB»

30.12.2026

https://m.edsoo.ru/SS3IWAX33K

32

MonspHsiii 00bEM ra3oB. 3aKOH
ABoraapo

11.01.2027

https://m.eds0o0.ru/M3KSO10QDQ

33

Brruncienus o0béma,
KOJIMYECTBA BEIECTBA ra3a Io
€ro U3BECTHOMY KOJIUYECTBY
BEIECTBA WK 00BEMY

13.01.2027

https://m.edsoo0.ru/MXGOY304M

34

Brruncienus o0bEMOB ra3os 10
YPAaBHEHUIO PEAKLMU Ha OCHOBE
3aKOHA 00BEMHBIX OTHONIEHUH
razon

18.01.2027

https://m.edsoo0.ru/9TQ8AXABY

35

Ddu3nUecKrue U XUMHUECKHUE

https://m.edsoo.ru/7AOGFZK4R




CBOMCTBA BOJEI

20.01.2027

36

Cocras ocHoBauuii. [Tousitue 00
HHIUKATOPax

25.01.2027

https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pactBoputens.
HaCI)IHleHHI)IG 1 HCHACBhIIICHHBIC
pactBopbl. MaccoBas 1071
BEIL[ECTBA B PaCTBOPE

27.01.2027

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTnueckas padora Ne 5 no
teme «IIpurorosnenue
pacTBOPOB C ONPENETEHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO
BEIIECTBA»

01.02.2027

https://m.edsoo.ru/ WXUKPAUOA

39

KonTtponbnas pabora Ne2 no
teme «Kucnopoa. Bogopon.
Boma»

03.02.2027

https://m.edsoo.ru/IM7935DRY

40

OKCHIIBI: COCTaB,
Kiaccudukaiys, HOMEHKIATypa

08.02.2027

https://m.edsoo.ru/STESJINAY

41

[Tonyuenue u xumuyeckue
CBOMCTBA KUCJIOTHBIX, OCHOBHBIX
1 aM(OTEpPHBIX OKCHJIOB

10.02.2027

https://m.edso0.ru/8JAZ9YWS2

42

OcHoBanus: COCTaB,
KJ'IaCCI/I(l)I/IKaI_[I/ISI, HOMCHKIJIaTypa

15.02.2027

https://m.edsoo.ru/SU397HUSC

43

[Tonyuenue u xumuyeckue
CBOMCTBA OCHOBaHUH

17.02.2027

https://m.eds00.ru/GD9A28ROE

44

Kucnotsl: cocras,
KJ1accu(uKaiys, HOMEHKIaTypa

20.02.2027

https://m.edsoo.ru/Q6U4WEBK7

45

HonyquI/Ie 1 XUMHWYCCKHEC
CBOMCTBA KHCJIOT

24.02.2027

https://m.edsoo.ru/Z2GCRN45W




46

Conu (cpeanue): HOMEHKIIATypa,
crocoObl NOTY4EHUS,
XUMHUUYECKUE CBOMCTBA

01.03.2027

https://m.edsoo.ru/JSNUIM9T]J

47

[Ipaktuyeckas padora Ne 6.
PCHIGHI/IG BKCHepI/IMCHTaJII)HLIX
3aja4 110 TeMe «OCHOBHEIC
KJIaCChl HEOPraHUYECKUX
COCIUHCHHID

03.03.2027

https://m.edsoo.ru/58D13JF7V

48

FCHCTI/ILICCKaSI CBA3b Me>1<)1y
KJIaCCaMU HEOPraHUYECKUX
COeqUHEHNN

10.03.2027

https://m.edsoo.ru/YDS6ZRE31

49

O00011IeHIE U CUCTEMATHU3ALIUS
3HAHUMN

15.03.2027

https://m.edsoo.ru/STBUOEEYN

50

KonTtponbras padota Ne3 o
TeMe "OCHOBHBIE KIIACCHI
HEOpPraHWYECKUX COCTMHEHUN"

17.03.2027

https://m.edsoo.ru/AFA7IDULD

51

[TepBbie NONBITKH
KJIacCU(UKAIUU XUMUYECKUX
aneMeHToB. [lonsTHE O rpymmax
CXOJHBIX JIEMEHTOB

22.03.2027

https://m.edsoo.ru/COV3CC214

52

[Tepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema
XHMHYECKUX 31eMeHTOB /1. H.
Menneneesa

24.03.2027

https://m.edsoo.ru/X9F1NR3U8

53

[leproapl, rpymiel, TOATPYIIIBI

05.04.2027

https://m.edsoo.rt/NOMWWIRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX sifep. M3oTombl

07.04.2027

https://m.edsoo.ru/IMUDOMRSH




55

CrpoeHue IEKTPOHHBIX
000JI0YE€K aTOMOB 3JIECMCHTOB
[Tepuonnueckont cucremsr /. 1.
MenneneeBa

12.04.2027

https://m.edso0.ru/T9SYNVEB2

56

XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA IO €r0 MOJIOKEHUIO B
[Tepnoanueckoii cucreme /1. 1.
MenpneneeBa

14.04.2027

https://m.edsoo.ru/YIP0O4OMDX

57

3nauenue [lepuoanueckoro
3aKOHa JId Pa3BUTHA HAYKU U
npaktuku. /1. 1. MenneneeB —
YYEHBIH, MTEIaroT U rpaxJIaHuH

19.04.2027

https://m.edsoo.ru/SZDEXEQOP

58

O00011IeHNe U CUCTEMATU3 AL
3HaHui o teme : "CtpoeHue
atoMa. XuMu4yeckas CBsI3b"

21.04.2027

https://m.edsoo.ru/ZCQTRPO8Y

59

KonTtponbras padota Ne4 o
teme «CTpoeHue aroma.
XuMuyeckas CBs3b» /
Bcepoccuiickas npoBepoyHast
pabota

26.04.2027

https://m.edsoo.ru/FTIZF99WF

60

BHCKTpOOTpI/IHaTCJ'IBHOCTI)
aTOMOB XMMHNUYCCKHUX 3JICMCHTOB

28.04.2027

https://m.edsoo.ru/HZA110EDS

61

HMNonnasg xumudeckas CBs3b

05.05.2027

https://m.edsoo.ru/3SY1RJKVI

62

KoBanentnas MoJIsIpHasA
XUMHUYCCKas CBA3b

12.05.2027

https://m.edsoo.ru/EOL3MT2AE

63

KoBanentnas HCMOJISIPpHAA
XUMHUYCCKas CBA3b

17.05.2027

https://m.edsoo.ru/9Y VR3FUXI




64 CreneHp OKUCICHUA 1 19.05.2027 https://m.eds00.1u/RA6CVXM66

65 OxucanTenbHo- 1 hitps://m. edsoo.r/ZXNCA7DOZ
BOCCTAHOBHTEJIbHBIC PCAKIIHU 24.05.2027 PE-AHN.EE500-H

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 26.05.2007 https://m.edso0.ru/QPS46Z5PU
PesepBubrit ypok. O60011eHIE 1
CHCTEMATU3ALMS 3HAHUH 110 TEME

67 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenne atomMa. XuMHUUECKast
CBSI3b)»
P i . 06006

68 C3CPBHBIM YPOK ° \I,H cHue 1 1 https://m.edsoo.ru/7DNRBZ948
CHCTEMATU3ALNS 3HAHUI
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHUs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYECKHX dyieMeHToB J]. U.
MenpneneeBa

02.09.2026

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
IIEPBBIX TPEX NEPUOI0B

04.09.2026

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKUX
BELIECTB

09.09.2026

https://m.edsoo.ru/ WTO1WRA2Q

Bunel xumMmuueckou CBA3U U
TUTBI KPUCTATUTMYECKHUX
pEmETOK

11.09.2026

https://m.edsoo.ru/UI4YSCFRV

Kontponbras padorta Nel o
teme «IloBTOpeHue u
yriayOJieHne 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 Kiiaccay

16.09.2026

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XuMU4ecKux
peakiuii o pa3auuHbIM
MpU3HAKaM

18.09.2026

https://m.edsoo.ru/X8XAE7E2J

ITonsaTHE 0 cKOpOCTH
XUMHUUYECKOH peakuuu. [londarue
0 TOMOT'E€HHBIX U T€TEPOTreHHBIX

23.09.2026

https://m.edsoo0.ru/6VLXCYY7N




peaKiusx

[ToHATHE O XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEAKLUU U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

25.09.2026

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINTEIILHO-
BOCCTaHOBHUTEJILHBIC PEAKITHH

30.09.2026

https://m.edsoo.ru/648 V11026

10

Teopus 2MEKTPOIUTHYECKON
mucconuanmy. CHIbHBIE U
ci1abble AIIEKTPOJIUTHI

02.10.2026

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHHUSI peaKkIuil

07.10.2026

https://m.edsoo.ru/VN2SBIN1R

12

XUMHUYEeCKHe CBOMCTBA KHCIIOT B
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUUECKOU
JIHCCOLHAIN

09.10.2026

https://m.edsoo.ru/SHH81 Y VXI

13

XuMHdecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKOU
IHACCOLHAIINHN

14.10.2026

https://m.edsoo.rt/ETD5QTS4G

14

ITonsarue o IruapoJms3c coJieit

16.10.2026

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

15

O000111eHHE U CUCTEMATU3 AL
3HAHUH

21.10.2026

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTuyeckas pabora Ne 1.

https://m.edsoo.ru/7VXTFHIT4




«Pemienue SKCIICPUMCHTAJIbHBIX
3aaa4»

23.10.2026

17

KonTtposneHast padora Ne2 mo
TeMe «DIEKTPOJIUTHIECKAS
aucconyanus. XUMHAYECKHe
peaxkiuu B pacTBOpax»

06.11.2026

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

18

OO01as XxapakTepucTUKa
rajoreHoB. XNUMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

11.11.2026

https://m.edsoo.ru/NNYKYZF12

19

XmopoBogopoa. ConsHast
KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa,
MOJIY4YCHHUE, IPUMCHCHUE

13.11.2026

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas padora Ne 2 o
teme «llosrydeHnue consaHoM
KHUCIIOTBI, U3y4eHHE €€ CBONCTBY

18.11.2026

https://m.edsoo.ru/PVEXIYWEG

21

Berurcnenus o ypaBHEHUAM
XHUMHYCCKUX PEaKIUi, eCIIn
OJIMH U3 PEarcHTOB JIaH B
H30BITKE

20.11.2026

https://m.edsoo.ru/4BISHO70F

22

OO01as XxapakTepucTuKa
aneMeHTOB VIA-rpynmbl

25.11.2026

https://m.edsoo.ru/VMWKERSEP

23

AmtoTponHbie MOIUGUKAITTN
cepbl. HaxoxneHue cepol u €€
COCJIMHEHUH B MPUPOJIE.
XHUMUUYECKHE CBOWCTBA CEPBI

27.11.2026

https://m.edsoo.ru/CX10EUSPO

24

CepoBoaopo, CTpOEHHUE,
¢buznuecKkrue U XuMUYeCcKHe
CBOICTBA

02.12.2026

https://m.edsoo.ru/ECGX2B40W




25

Oxcuppl cepbl. CepHast KMCIIOTA,
(busznuecKre U XUMUIECKHE
CBOMCTBA, IPUMEHEHNE

04.12.2026

https://m.edsoo.ru/ULRFLCHH1

26

XHWMHUYECKUE PEAKLUH, JICIKALLNE
B OCHOBE ITPOMBIIIIJIEHHOTO
crioco0a MoJTy4eHHsT CEPHOM
KHUCJIOTBI. XUMHUYECKOE
3arpsAI3HEHUE OKPYXKarOIIEn
Cpelbl COETMHEHUSMU CEPhI

09.12.2026

https://m.edsoo.ru/H7FT3NON4

27

Briuucienune maccoBo 101U
BBIXOJIa IIPOAYKTA peaKIuu

11.12.2026

https://m.edsoo.ru/HSJE186WN

28

OO01as XxapakTepucTuKa
aneMeHToB VA-rpynmsl. A30T,
pacrpocTpaHeHHue B IPUpoe,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBa

16.12.2026

https://m.edsoo.ru/WAHRMB976

29

AMMuak, ero pusudeckue u
XUMUYECKHE CBOWCTBA,
MOJIyYCHUE U IPUMCHEHUE

18.12.2026

https://m.edsoo.ru/HZAYESF13

30

[IpakTrueckas padota Ne 3 o
teme «llonmyueHne ammuaka,
W3YYEHHUE ero CBONCTBY»

23.12.2026

https://m.edsoo.ru/JORP641FJ

31

A30THas KHCIOTa, €8
(bU3UYEeCKUEe U XUMHUYECKUE
CBOMCTBaA

25.12.2026

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp30BaHne HUTPATOB U
COJIEH aMMOHHS B Ka4e€CTBE
MUHEPAIbHBIX YI0OpeHH.
XUMHYECKOE 3arpsi3HEHUE

30.12.2026

https://m.edsoo.ru/SHBKCIQCB




OKpYKaroLIEH CpeJIbl
COEIMHEHUSIMU a30Ta

33

dochop. Okcun dpochopa (V) u
dbocdopHas kuciora,
(1)I/I3I/I‘-IGCKI/IG U XUMHWYCCKHUC
CBOMCTBA, MTOJIy4CHHUE

13.01.2027

https://m.eds00.ru/GDQJSO3WP

34

Wcnonb3oBanue pocdaTtos B
Ka4eCcTBE MUHEPATbHBIX
yaoOpeHuit. 3arps3HeHNe
MIPUPOIHOM cpenbl hocdaTamu

15.01.2027

https://m.edsoo.ru/UAZ3HU65V

35

VYraepoa, pacipocTpaHEHHE B
npupoje, puznueckue u
XUMHUYECKHE CBOMCTBA

20.01.2027

https://m.edsoo.ru/DWOM6SUUL

36

Okcupel yriaeponaa, ux
(buznueckue 1 XuMu4ecKue
CBOMCTBA. DKOJOTHYECKHE
poOJIeMBl, CBSI3aHHBIC C
okcusiom yriepona (IV)

22.01.2027

https://m.eds00.ru/OXQAPGNCF

37

VronpHas KHCI0Ta U €€ COoJn

27.01.2027

https://m.edsoo.ru/OHQHD6IPA

38

[IpakTuueckas padota Ne 4 o
teMe "llonydeHue yriekucioro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uOH"

29.01.2027

https://m.edsoo.ru/G2HZXQGCS8

39

HepBOHa‘{aJILHLIe MOHSATHS 00
OpraHN4YC€CKUX BCHIECCTBAX KAK O
COCAMHCHUAX yIiiepoa

03.02.2027

https://m.edsoo.ru/30TIZ109Z

40

erMHI/Iﬁ n €r0 COCAMHCHUA

https://m.edsoo.ru/75JXNHOI8




05.02.2027

41

[Ipaktuyeckas padora Ne 5.
Pemrenne skcnepuMeHTAIBHBIX
3aj11a4 1o TeMe «BakHenmme
HEMETAJUIBI M UX COCIUHCHUS

10.02.2027

https://m.edsoo.ru/O7ESDOD77Z

42

KonTtposneHast padota Ne3 mo
TeMe «BaxHeHIe HeMeTaIbl
1 UX COEIUHEHUI

12.02.2027

https://m.edsoo0.ru/S85J9UGH?3

43

OO01as XxapakTepucTUKa
XUMHUYCCKUX DJIICMCHTOB —
MeTaoB. Meramndeckas
CBs3b U MCTAJINIMYCCKAs
KPUCTAJUINYECKasl PELIETKA.
du3ndeckre CBOMCTBA METAJIJIOB

17.02.2027

https://m.edso00.ru/XK1GYPCO1

44

XHUMHUYECKUE CBOMCTBA
METAJIOB. DJIEKTPOXUMHYECKUM
pAI HANPsHKEHU METAJIOB

19.02.2027

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mme crnocoObl MOTyYCHUS
meTtamnoB. CriaBsl.
Breruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, ECITH
OJIMH M3 PEareHTOB COJICPKUT
puMecH

24.02.2027

https://m.edso00.ru/G54GDQI2D

46

ITonsrue o KOPPO3HUU MCTAJJIOB

26.02.2027

https://m.edsoo.ru/4FIGDOWOW

47

Il{emounble METAIIBI

03.03.2027

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/I,[[LI U T'UAPOKCHUJBI HATPUA

https://m.edso0.ru/Q4DX0G3U9




U KaJlusa

05.03.2027

IllenoyHo3eMeNbHBIE METATIIIBI —

49 https://m.edsoo.ru/REOCDYO0K6
KaJIBIAN U MarHui 10.03.2027 P5:TN.eC800.10

50 BaxHGHIIAE COCMHCHNS https://m.eds00.ru/CJR96CMZA

//m. I

KATBITHS 12.03.2027 | TRHRLEE00M
O00011eHNe U CUCTEMATU3 AL

51 https://m.eds00.ru/OSPXGG1BE
3HAHM 17.03.2027 | - PSREG00
JKECTKOCTE BOIBI M CIIOCOOEI €8

52 https://m.edso0.ru/ WFEMBFTTTP
yCTpaHEHUs 19.03.2027
[IpakTuueckas padora Ne 6 o

53 TeMe ")Kéi:TKOCTB 130111)1"1/1 24.03.2027 https://m.edsoo.ru/NFIROKBSJ
METOJIbI €€ YCTPaHCHHUS

54 AnroMUHAI 26.03.2027 https://m.edsoo.ru/9ZIJSRD1TV

55 AmMdoTepHbIe CBOICTBA OKCHIA hitos://m.ed INISKIIOJS

s://m.edsoo.ru

W FHAPOKCH A 07.04.2027 | P

56 Keneso 09.04.2027 https://m.edsoo.ru/F20NJR5SR
OKcHIbl, THAPOKCUIIBI U COJIH

57 https://m.edsoo.ru/IRTUBLAMP
xenesa (II) u xxenesa (I11) 14.04.2027 b .
O00011IeHIE U CUCTEMATU3ALIUS

58 https://m.edsoo.ru/NAON6HGKZ
SHAHMIT 16.04.2027 | —PHRES00M
[IpakTuueckas paborta Ne 7.

59 Pemenne skcniepuMeHTAIBHBIX hitos://m.ed [ZNTGOOSMX

S://M.edS00.1ru.

3aj7a4 1o teme «BakHelmnine 21.04.2027 P
METAJUIbI U KX COEIUHEHUS
B

60 PIHCIICHHA TO ypaliHeHHHM https://m.edsoo.ru/AYD2HESTY
XUMUYECKUX PEAKIUH, €CIIU 23.04.2027




OJIVH U3 PEareHTOB JaH B
M30BITKE WIIN COACPIKUT
npumecu. Boranciienus
MacCOBOM JJOJIM BBIX0OJa
MPOAYKTA pEaKIINU

O0001IEHUE U CUCTEMATU3ALIUS

1 1 https://m.eds0o.ru/BSTO9VTKOP

6 3HaHM 28.04.2027 | T PLEE00M
KonTponsnas pabora Ne4 no

62 TeMe «Baxuenme MeTaJuIbl U 1 30.04.2027 https://m.eds00.ru/703C804GN
HUX COECINHEHUS»
BemectBa u matepuainsl B

63 1 https://m.edsoo.ru/OFI32JMTOQ
IIOBCEIHEBHOM KU3HU UeIOBEKA 05.05.2027 P5:1N.eC500.10.

64 XHWMHYECKOE 3arps3HEHUE 1 httos-//m.ed J9ANGYEYOI

s://m.edsoo.r

OKpYIKaKomIei Cpebl 07.05.2027 | " !

65 Poutb ximii B petieHiH 1 https://m.edsoo.ru/180203Y28

s://m.edsoo.1u

9KOJIOTUUYECKHUX TIPOOIeM 12.05.2027 b
P I . 0600

66 C3CPBHBIM YPOK ° EII cHue 1 1 https://m.edsoo.ru/DT1BAS5U4
cUcTeMaTu3aIys 3HaHUH 14.05.2027
P i . 0600

67 C3CPBHBIM YPOK © EII cHue 1 1 https://m.edso0.ru/P52TIJZNXV
cucTeMaTu3alys 3HaHuH 19.05.2027
P I . 0600

68 C3CPBHBII YPOK © ‘L'[I crme u 1 https://m.edsoo.ru/TMK36TJZG
cUCTEMAaTHU3alys 3SHAaHUH 21.05.2027

69 O000I11IeHIE U CUCTEMATU3ALIUS |
3HAHUI 26.05.2027
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TTOHSATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHI: aToM,
MOJIEKYJIa, XHUMHUYECKHH DSJEMEHT, IPOCTOE BEMIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPOJMHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAS aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIPDHAs Macca, MaccoBas IOJS XUMHYECKOTO
DJIEMEHTa B COCIMHEHUHW, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
Knaccu(uKamusi — peaknuid:  peaklud  COCAMHEHUS,  PEaKluu
pa3NoKEHUs, pEaKIMH 3aMEIIeHUs, pPeakuuu OOMEeHa, OJK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs KOHIIEHTPAIMsI) B pacTBOPE

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MMOHATHH H

IIPUMCEHATH 3TU IMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX HpeBpaHleHI/IfI

1.3

HCIIOJIB30BaTh XHUMHNYCCKYI0O CHMBOJIMKY JIsI COCTAaBJICHUA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKpPbIBATh CMBICJI 3daKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaB4d, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO Yucily U COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEII0BOMY 3 deKTy)

1.7

BBIYUCIISIT OTHOCUTCIIBHYIO MOJICKYJISAPHYIO U MOJIIPDHYIO MAcCChL

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJIIO XHMHUYECKOTO 3JeMeHTa 1o (opmyre

COCIUHCHMS,

1.9

BBIYUCIIAATH MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYUYHBIE METOJIbI MMO3HAHUS — HAOJIO/ICHHE,
U3MEPEHHE,  MOJCIMPOBAHUE,  OKCIIEPUMEHT  (peajnbHbll U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHWMHUUYCCKUX TIOHATHH: OKCHnI,

KucCj0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIIC)KHOCTh BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCCy

coeMHeHu! 1no popMyaam

2.3

K.]'IaCCI/I(l)I/IHI/IpOBaTI) HCOPTraHNUYCCKHEC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEp)KJasi ONHCAaHUE MPUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IMPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUH B PA3INYHBIX YCIOBUSAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
1abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpAIICHHUS C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMH 110 BBIOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHHUIO M COOMPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJA M KHCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C ONpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TNIAHUPOBATh U MPOBOIUTH XUMHUYECKUE IKCIICPUMEHTBI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOUYEH W KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkMyc, heHondTanenH, METUIOPAHK U IpyTUe)

2.7

IIPOBOANUTD paC‘IéTH 0 YpaBHCHUIO XUMHUYECKOH pe€aKkuuun

[Io Teme: «llepmommueckunn 3axkoH u Ilepuoguueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakum»

3.1

pPacKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasd Op6I/ITaJ'IB, paauyc aroma,

XUMHUYCCKas CBA3b, IOJISIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, MOHHAsl CBSI3b, HOH, KAaTHOH, aHUOH,

CTCIICHb OKHCJIICHHA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTb XUMHUYCCKHUEC DJICMCHTBI
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OTNUCHIBATh W XapaKTepu3oBaTh TaOnuuHyro Gopmy Ilepuoanueckoii
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iudaTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u  «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIITNE Nnepruoabl
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packpsiBaTh cmbich [lepmogmueckoro 3akona .M. Menpaeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHICHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B Hepno;mqea(oﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMuU4Yeckux  anemeHtoB ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHMUYECKHUX DJJIEMEHTOB (cocTaB W 3apsja sjapa, oOllee 4YHUCIio

AJIEKTPOHOB U paclpeeNieHHue X MO MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIPENeNIATh BUJ XHMHUYECKON CBsI3M (KOBaJeHTHas W HOHHas) B

HCOPraHNM4CCKUX COCANHCHUAX

9 KUIIACC

Kox
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pEaKuus»

1.1

pacCKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3JJICKTPOJIUTHYCCKAd AUCCOLIMalus,
pCakiiukn HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkuuu,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(bOTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJIeHTHaSI, HOHHas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNIN4YCCKasd pCIJ_IéTI(a, CIlIaBbl, CKOPOCTb




XUMHUYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATHH U

NPHUMCHATH 3TU IIOHATUA MPHU OITMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIeJIOYEHd M COJIEM, IOJIHBIE M COKpALIEHHBbIE YpaBHEHUS DPEaKLUUN

WOHHOI'O 00OMeHa

1.4

PaCKphIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

MOCPECTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITHUX pPeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOMN pEeaKIINU

Ilo Temam: «Hemeramnsl u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE U CTIEIIM(PUICCKUE XUMUICCKUE
CBOWCTBA TIPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEP)KIas OIMUCAHUE
puMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIMH, MOATBEPKIAIONTNX CYIIIECTBOBAHUE

T€HETHYECKOH CBS3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTH MPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX
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clieoBaTh MpaBWIaM TOJB30BAaHUS XUMUYECKOW TOCyIoll H
1ab0opaTopHbIM O0OpYIOBAaHUEM, a TAKXKe IMpaBWIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKLIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHYECKUX OIBITOB MO MOJYYEHHI0 M COOHMpaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJMTh PEaKIUH, IOATBEPIKIAIONIME KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACHO3HABATH OTMBITHBIM MYTEM XJIOPHJI-,
Opomua, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHUS, MOHBI HM3yYEHHBIX METAJJIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHS U OKpYXKaroOIIas cpear»

3.1

pPaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHYCCKHUX MMOHSATHM: HI[K

BCIHICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluU MBICJIUTEIbHON NIE€ITENbHOCTH —




aHalIM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIEHUEe, CHUCTEeMaTH3alHIO,
BBISIBJICHUEC HpI/I‘II/IHHO—CHeI[CTBeHHBIX CB513€I>’I —  JJId I/I3y‘-ICHI/ISI
CBOfICTB BCIICCTB U XHUMHUYCCKUX peaKuHﬁ; GCTGCTBGHHOHayLIHBIe
METOJbI TIO3HAHWS — HaOIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHUE,

9KCIEPUMEHT (PEAJbHBIA U MBICICHHBIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HM YE€JIOBEKa. XHUMHUS B CHUCTEME HayK.
Tena m BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumnueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

251eMeHTOB. [IpocThie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTP aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHAas MOJIEKYIIIpHAs Macca. MaccoBas J0JIsl XMMUYECKOTO 2JIEMEHTa

B COCIMHCHUHN

1.5

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKUE SBICHHS. XHUMUYECKass peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XuMuueckue ypapHeHus. Kinaccudukanus

XMUMHUYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYJIOU, C TTPaBUIAMU
paboThl B JabopaTopur W npuéMamMM oOpalieHus C  J1adopaTOPHBIM
00OpyJOBaHHEM, H3YYCHHE U OIMCaHUE (U3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (uU3nYeckux (IUIaBJIICHUE BOCKa,
TasHUE JIbJIa, pACTHPAHHUE caxapa B CTYIKE, KMIICHUE M KOHICHCAIIMS BOJIbI) U
XUMHYECKUX (TOpeHHe CBeYd, MpOKATMBaHWE METHOW  IMPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KUCJIOTOW) SBJICHUH, HAOMIOJEHHE U OIHMCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pa3joxkeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHE
ruapokcuaa menu(Il) mpu HarpeBaHuu, B3aUMOJICHCTBHUE JKelie3a ¢ PaCTBOPOM

conmu meau(1l), uzyuenue cnocoOoB pazaencHus: cMeceil (C MOMOIIBI0 MarHUTa,




¢uibTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OYMCTKH IIOBApEHHOM COJIM, HAOJIOEHUE U OIIMCAHHUE PE3YIbTATOB IPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACChI, CO3JaHUE MOJCIIEH

MOJIEKYII (IIapOCTEPKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopon — amemMeHT u mpocrtoe
BemecTBo. HaxoxmeHnue kuciopona B Mpupojae, GU3NYecKHe W XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopona. CrnocoOb
MOJy4eHHs KHCIOpoAa B JabopaTopuu M NPOMBIILIEHHOCTH. Kpyrosopot

KHcIopoa B pupoae. O30H — alioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMHUUECKON peakliiy, TEPMOXUMHUECKHUE YPaBHEHHUSI, IK30-
U SHAOTEpMHUUYECKUE peakiuu. TOIMBO: yroib U MeTaH. 3arpsisHEHUE BO3AyXa,

ycuJieHUe MapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxoxkJIeHne Boaopoaa B IPHUPOJE,
¢usnueckre W XUMHUUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kucnore! u conu

24

Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

duznueckue CcBOWcCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jisi BelleCTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B NpUpOJie W B JKU3HU 4eloBeka. Kpyrosopor
BOJIbI B TpHpOJE. 3arps3HeHHe MPUPOIHBIX BoJa. OxXpaHa W OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmveckux coemuHenuid. Oxkcuapl. Krnaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuzoB. dusmueckne W XUMUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHusl. Homenknarypa ocHoBanuil. dusnyeckne U XMMUYECKHUE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kucior. dusznueckue u
XUMHYECKHE cBoMcTBa KuciIOoT. Pan aktmBHOocTh MeTauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknatypa coneil. @u3znueckne U XMMHUYECKHME CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enernueckas cBsI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclio3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHNE B3aUMOJECUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M NpEKpallleHus TopeHus (Ioxapa), 03HaKOMJIEHHUE C
oOpa3llaMu OKCHJOB U OINMCaHWE WX CBOWCTB, TNOJydeHHe, coOupaHue,
pacrno3HaBaHUE€ M WU3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bojiopoaa ¢ okcuaoMm Menu(Il) (BO3MOXHO HMCTIOIB30BaHKUE BUAEOMATEPUATIOB),
HaOmoJeHne 00pa3lioB BEIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aHUMOJEHCTBHE BOJABI C MeETaulaMU (HATPUEM M KaJbLUEM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpPEAETICHHE PAcCTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIbI0 HMHAWKATOPOB, HCCIEI0BaHHE OO0Opas3IoB
HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpackM MHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJo4ell, H3ydyeHue
B3aumoeiicTBus okcuna meau(Il) ¢ pacTBOpoM CEepHOM KHCIOTHI, KHCIOT C
METaJJIaMH, PEaKIMii HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHelnine Kiacchl HEOPraHUYECKUX

COEIUHEHUI

[Tepuonuueckuii 3axkon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKH KJIACCUPUKALMU XUMHUYECKUX 3ieMeHTOB. [lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHbIE U IIENIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ylT amMpoTepHbIE

OKCHABbI U TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. [lepuoanyeckas cucremMa XuMU4eCcKux 35emMenToB J[. M.
Menaeneena. KopoTkonepuoanas u JUIMHHOIIEPUOIHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICIT MOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA
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CTpOGHI/Ie aroMoB. CoCTaB aTOMHEIX AACP. M30TO1IEL. BHCKTpOHH. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB




IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 10 €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH MW3MEHEHHUsl pajauyca aTrOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepumonmyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. J.UW. MenneneeB — y4€Hblii U

IpakIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJsIpHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKknuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHUAA LHUHKA C PACTBOPAMH KHCIOT H
[IeJ04Y€el, TPOBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTAaHOBUTEJbHBIX peakluil (ropeHne, peakliuy pa3ioKeH s, COeTMHEHU ST)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMH4eCKUX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX MMEPUOJOB, Kalus, KaIbIU WU HX
COCIMHCHUN B COOTBETCTBHM C IIOJIOXKEHHUEM 3jeMeHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ pCH_IéTKI/I
U BUJA XUMHYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH N HOMCHKJIATYpa HECOPraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JIMYHbIM Ki1acCcaM HCOPraHN4YCCKUX COG,Z[I/IHCHI/II‘/’I,

TCHCTUYCCKAsA CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peaklui 10 pa3IuyHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLIMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4YacTHUIO Karajnu3atopa). OK30- U JHAOTEPMUUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX Y I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@DakTOppl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pEakUMM M II0J0KEHHE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBbHO-BOCCTAHOBUTENBHBIE  pEaKLUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui C HCIOJIb30BAaHUEM METOJAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M TUCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoi cBszu. Crenens auccounanuu. CUIIbHBIE U claOble 3JIEKTPOJIMTHI.
Peaknun monHOoTO OOMEHa. YCIIOBHSI MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MIOJIHBIE M COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBaHMH ¥ COJEH B CBET€ TPEACTABICHUH 00 dJIEKTPOJUTHYECCKON

nucconuranuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THApPOIU3E Coei

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMIICHHE C MOJCISMHU KPHCTALUTHIECKUX
PEmETOK HEOPraHWYECKUX BEHIECTB — METaNIOB W HeMeTayuioB (Tpadura U
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUs); UCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOW pEaKkIuH OT BO3ACUCTBHUS pa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  JJIEKTPOIPOBOJHOCTH  PAaCTBOPOB  BEHIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeJoYer u cosieii (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMe OCaJiKa, BBIJCICHHE ra3a,
o0Opa3oBaHue BOJbI); OTBITOB, WILIOCTPHUPYIOIIUX MPUMEPHl OKUCIHUTEIBHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMi (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHUN);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUI

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[3}1 XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC ¢ MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.

ConsHas KHUCJI0Ta, XUMHWYCCKHE CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuIbpl U UX

HAaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpymmbel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTEpHbIE CTENeHN OKucieHus. CTpoeHue u GU3NIECKue CBOMCTBA
IPOCTBIX BEIIECTB — KHUCJIOPOJAa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK NPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTAQ, (1)I/I3I/I‘~IeCKI/Ie M XUMHYECKHE CBOMCTBa
(oOmuMe Kak mpeicTaBUTENs Kiacca KHCIOT U cnenuduueckue). XuMUYECKHUe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIyuYeHHUs CepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ cCOeAMHEHUH B Mpupoje. XUMHUUYECKOe
3arps3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE IO,

3arps3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAIICHHS

2.3

OOmrasi xapakTepucThka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, paclipoCTpaHEHUE B MPUPO/IE,
(bu3mveckne u XuMHUIeckrne cBoiicTBa. KpyroBopot azora B mpupoae. AMMHaK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHMS, UX (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHbI aMMOHHMS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢u3znueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYEecKoe 3arpsa3HEeHHE OKpYXKaromiei
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, MOYBI

1 BOJIOEMOB)
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docdop, amnorponHsie Mogupukanuu (ochopa, Gu3NUESCKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas kuciora, QuU3UYECKHUEe WU
XMUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka s31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOJ, aJIOTPOIHBIE
MoIuGUKAIMK, paclpoCTpaHEHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uusa. Kpyrosopor yriaepona B npupoae. Okcuasl yriepona,
ux (uznyeckue M XMMHUYECKUE CBOMNCTBa, JEWCTBUE HA JKUBBIE OPraHU3MBI,

MOJIY4YCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3AaHHBIC C OKCHUIOM




yraepoaa(IV); rumote3a Tn0o0anbHOrO MOTETUICHUS KIMMaTa; TMapHUKOBBIN
addekr. YrompHas KuUCIOTa W €€ CONMU, WX (PUIUYECKHE M XUMHUYCCKHE
CBONCTBa, TONydeHHEe W TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHMYECKUX BEIISCTBAX KAK O COCIUHEHHUSIX
yriepoga (MeTaH, 3TaH, STHJEH, AaleTWICH, STaHOJ], TJIHIEPHH, YKCYCHas
kuciora). MIx coctaB m xumuyeckoe crpoeHue. [lonstne o Ouonormdecku
BOKHBIX BEIIECTBAX: MXHUpPax, OCNKax, yIIeBoJaX — W HMX pOJIM B IKHU3HU
YeloBeka. MarepualibHOe CIWHCTBO OPraHMYECKUX W HEOPTaHHYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, TMOJYy4YE€HUE H
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHusA(IV) u kpemuueBoit kuciaore. CHIIMKATHI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, I[EMEHT, OeTOH, Xene300eToH. [Ipobiembr Oe30macHOTO

HCII0JIB30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XUMHUYECKUN JKCIMEPUMEHT: W3YyUdCHHE OOpa3IOB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPHU/I-
WOHBI W HAOJIOJCHUE TMPU3HAKOB HMX TMPOTEKAHHS; OIBITH, OTPAKAIOIIHNEC
(hM3UYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U UX COCAMHEHHUH (BO3MOKHO
WCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslamM XJIOpUIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO HCIIOJIB30BAaHHME BHUJCOMATEPHANIOB); HAOMIOJEHHWE TIpoliecca
00yrJIMBaHMUs caxapa MOJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHUE XUMUYECKHX CBONCTB pa30aBICHHON CEPHOM KUCIOTHI, TPOBEIACHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoaeHue mpu3Haka e&
MPOTEKAHUs; O3HAKOMJICHHE C (DU3UYCCKUMH CBOMCTBaMHU a30Ta, pochopa u ux
COCIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BHJACOMATEpPUAIOB), 0Opa3lamMu
a30THBIX U (HOCHOPHBIX yNOOpeHuit; moaydeHune, cooupaHue, pacro3HaBaHue U
U3YYeHUE CBOWCTB aMMHaKa; IMPOBEJECHUE KAuE€CTBEHHBIX pPEAKUUMi Ha HOH
ammMoHHMsiT u  (docdaT-uOH ¥ U3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPHUPOBAHHOW a30THOM KUCIOTHI C MEAbIO (BO3MOXHO
HCIIOJb30BAHUE BHUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, GQyiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOMK pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HABAHUE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEACHHE KAadeCTBEHHBIX peakiuii Ha KapOoHAT- M
CWJIMKAaT-UOHbl W M3yYEHUE INPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
OPOJAYKLUMENH CHUIMKATHOM HPOMBIIUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHBIX

3aj71a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHUI

Merannsl 1 ux COCINHCHUA

3.1

OO011as XapakTepUCTHKa XMMUYECKHUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenuss B Ilepmoanueckoil cucreMe XUMUYECKHX dieMeHToB J[.M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauindeckas CBA3b U
MeTajyIn4yeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHYECKUE CBOMCTBA MeTa/uioB. OO0Imue crnocoObl MOTydeHus
MeTayuioB. [loHSITHE O KOPPO3UU METAJUIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTauibl: MOJOKeHHEe B [lepuomnyeckod cucTeME XUMHUYECKHUX
anementoB J[.M. MeHnaeneeBa; cTpoeHHE MX aTOMOB; HaXOXKJICHHUE B MPHUPOJIE.
dusndeckue 1 XUMHUYECKUE CBOMCTBA (HA TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCUABI HaTpus M Kanuda. [IpuMeHeHHe IIETOYHBIX METAUIOB M HX

COeIUHEHNN
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[llemouyHo3eMenbpHbIC  METAIbI MAarHMii HM  KalblMA: IIOJIOXKCHHUE B
[Tepuoanueckoit cucreme xuMuueckux anemenToB JI.M. MenaeneeBa; ctpoeHue
WX aTOMOB; HaXOXXJIeHHE B mpupojae. PU3NUeCKHe W XUMHUUYECKHE CBOMCTBA
MarHus W Kajabliusg. Baxueilmue coeauHEHUs KaibIUs (OKCHUI, THIAPOKCHII,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CHUCTEMEC XHMMHWYCCKUX 3JICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(bOTepHLIC CBOMCTBa OKCHUAA U THAPOKCHU A

AJIFOMHHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux 3nemeHToB JI.1M.
MenneneeBa; CTpOEHHE aToMa; HaxoXJaeHue B npupone. Ddusznueckue u
XMMHUYECKHEe CBOMCTBa jkeneza. OKcuipl, THAPOKcUIsl U conu kenesa(ll) u

xene3a(Ill), ux cocras, cBOICTBA U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT:. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCETAJIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUS OKCHJA KajdblUsg M HATpus C BOJOM  (BO3MOYKHO
KCIIOJIb30BAHUE BHJIEOMATEPHUAJIOB); HCCIEAOBAaHUE CBOWMCTB KECTKOW BOJIBI;
mpolecca TOpEHHs Kejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX PEaKUUi HAa HOHBI
(MarHus, xanblus, amroMuHus, nuHKa, xeneza(ll) m xeneza(Ill), memu(1l);
HAOJII0JIEHNE U ONHMCAaHUE IPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMU HaTpUs,
Kaauss M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHelne MeTaisl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpena

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemecTBa u maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBas momoms Mpu XUMHUYECKHUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOJIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U POMBILIIIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: U3ydyeHHe 00pas30B MAaTepHaAIOB (CTEKIIO, CILIABBI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HABAaEMOCTH SIBJIEHUH MpUPOJbI, MOHUMAaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JEATENbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJax IMO3HAHWsSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHUX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

o cthepax npodecCHOHATBFHON AEATEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSIX
XMMHYECKON HayKd, 4YTO IO3BOJIMT OOYyYaroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK HPOGHIBHOTO IMpeaMera

IpU NEePEX0/ie Ha YPOBEHb CPEAHEr0 001Iero oOpazoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHEHININE XHMHYECCKUE IIOHATHS: XUMUYCCKHAM DIIEMEHT, aToOM,
MOJIEKyJIa, BELIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTEJIbHBIE aTOMHas M MOJEKYJspHas
MaccChl, KOJHMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklUUd COCIUHEHUs, pPEeaKUUu pas3JIoKEHUs, pPEaKIHH
3aMeIIeHUs, peakluu OOMeHa, TerioBoi 3(h(deKT peakimuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PAaCTBOP, MAaccoBas JOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl JA0JS M MPOLIEHTHAs! KOHLIEHTPALIUs

BCIIICCTBA B PACTBOPE, SAAPO aTOMA, BHCKTpOHHHﬁ cioi aToMa, aToOMHas




opOutanp, paauyc aToMma, BAaJEHTHOCTb, CTENEHb OKHCICHUS,
XMMHYECKAs CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKas pelérka (aroMHas, WOHHas, MeTajuIhyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTUOH, aHWOH, JIEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPOJINTUYECKAsT ~ AUCCOLMALMS, PEAaKIUM HOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHal 1

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYmuclie MHUHEpalbHBIC YHAOOpPEHHs, METaJUTBl M CIUIABHI,
MPOIYKTHl TepepadOTKH TPUPOIHBIX HCTOYHHUKOB YIIIEBOJIOPOJIOB
(yrns, mpupomHOTO Taza, HeTH) B OBITY, CEIHCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTs OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHUYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATH XHUMHUYCCKHUC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeaMETOB

3.3

HaJIN4MC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHMKH, HHTEPHET-PECYPCHI)
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YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peuiceHus y‘Ie6HO—H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOI'O

A3bIKa XUMHUHWU OJI1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUN  XMMHUYECKMX  pEaKUUW; OCHOBAMU  XUMHUYECKOU

HomeHknarypsl (IUPAC u TpuBuanbHoi)

YMeHue oOBACHATH CBS3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaAKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB MW 3apsja sijapa, oOlee Yucio
9JIEKTPOHOB), PACHpPENEICHUEM JJICKTPOHOB II0 JHEPreTHYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KT U KaJIbIIU
IIpencraBinenue 0  NEPUOAMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (paJiyCc aToMa, 3JEKTPOOTPHUIATEIHHOCTD),
6 MPOCTBIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[lepuognueckoit cucreme (B MaiblX TEpPHOJAX U TJIABHBIX
MOJTPYINax) ¥ JIEKTPOHHOTO CTPOCHHS aTOMa
7 YMeHue kmaccupuiupoBaTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEaKIUU
8 YMeHue onpeaensTh:
g1 BAJICHTHOCTh M CTENEHb OKHUCJICHHS XUMUYECKUX SJIEMEHTOB, 3apsia
' HOHA
g2 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUIMYECKOW CTPYKTYpHl B
' COCTUHCHHIX
8.3 XapaKTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIIh
9 YMeHne XapakTepu30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOI, rpadur, aamas,
9.1 KpeMHHH, a3oT, docdop, cepa, XJIop, HATPUH, Kajaud, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJIe30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOpPOB (BOJA,
aMMHAK, XJOPOBOAOPOJ, CEPOBOJAOPOJ, OKCHAbI M THUIPOKCHJbI
97 MetamoB I-ITA rpynm, amtomunusi, menu (II), munka, >xenesa (II u
' III), oxenast yraepona (I u IV), kpemuus (IV), azota u ¢pochopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30oTHCTas, a30THas,
(docdopHas, yroiapHas, KpeMHHEBasE KUCIOTa U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaThb CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHHUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YUCIIE:
10.1 peakumii H'OHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpynn) HEOpraHU4YeCKUX BEUIECTB
104 MTOITBEPKTAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXK Ty HUMHU
11 YMeHnue BbIUUCIATh (IPOBOAUTH PACUETHI):
- OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
' MaccOBYIO JIOJIF0O XMMHYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEeM Ta30B
114 [0 ypaBHEHUSM XHUMHYECKHX pEaKIUH U HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAaHUE) NIPU U3YYECHUH BEIIECTB U
' XUMHYECKUX SBJIGHUH; YyMeHHe chopMynupoBaTh MpolieMy u
MIPEIOKUTh MYTH €€ pelIeHUs
122 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PyIOBaHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCETHEBHOM JKU3HU, MPABUIAMH MOBEACHUS B LENSIX COEpeKeHUs
13 3I0POBbsI M OKpY’Kalolleil MpHpPOAHON cpelbl; TOHUMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl OMPEAeNEHHBIX
BEIIIECTB, COCOOOB YMEHBIIEHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hanvnune mpakTH4ecKUX HAaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIINX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yYeHHe U ONHCcaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU NIPOTEKAHNS XUMUUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHUs cMecer

13.3

MOJIydEHHE KHUCIOpOJa M U3Yy4EHHE €ro CBOMCTB; IOJIy4€HHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHIMKATOPOB (Jrakmyca, METHJIOpaHKa "
(dbenondTanenHa) as OMpeNETICHUST XapaKTepa Cpellbl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIECTB
Pa3IUYHBIX KJIACCOB; M3YUYEHHE B3aUMOJICUCTBHS KHCIOT C METaJJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMM W HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMU; TIOJyYEHHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JIpyrMM W3  pacTBOpa  COJIU;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a1a4 1o TeMaM: «OCHOBHBIE KJIaCChI
HEOPraHMYECKHX COEIMHEHUI»; «INEKTPOIUTHYECKAS
mucconuanusay; «Baxkuelimmne HeMeTalbl M HUX  COEOUHEHUN,

«Baxxnennue MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaKklMii MOHHOIO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
IMPHUCYTCTBYIOIME B BOJHBIX PAaCTBOPAaX HOHBI: XJIOPHA-, OPOMH/I-,
wonua-, cynbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbLHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), MUHKA

14

YmMmenne:

14.1

MMPEACTABJIAATE  PE3YIIbTATBI  3KCIICPUMCECHTAa B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMUA U NIPOLECCaAMU, ITPOUCXOAAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSACHATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3jiesieHus cMeceit

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOcHuTelIbHAsg aTOMHAsg Macca.
OTHOCUTENLHAS MOJICKYJIsIpHasd macca. MaccoBas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Monb. MomsipHass Macca. MoJpHBI 00BEM Ta3oB.

BzanMocBsa3n KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duzndeckue M XUMHYCCKHE SBICHHSA. XHUMUUECKas pCaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUs MACChI BEIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XumMudeckux snemeHton ..
MenneneeBa. I[lepuoasl U rpynibl. @U3MYECKUN CMBICIT TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenue atomoB. CocTaB aroMHbIX saep. M3otombl. DiekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbLHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHM C IIOJIOKCHHUECM DOJICMCHTOB B HepHOHquCKOﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIIMYECKUX peHmIETOK (aTOMHAas, HWOHHAsA, METaUIMYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemertamwbl U ux

COCAMHCHUS. Merannsl 1 BX COCIMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHHMYECKUX COCJAWHCHUN: OKCHJIOB
(comneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTEepHBIC) u
HecoJieoOpa3yroliye; OCHOBaHUM (LIENOYM U HEpPAcCTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEAHUX U KUCIIBIX)

4.2

@u3nyecKue ¢ XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpusd, KaJlud, Marivud W KajibLWA, aJIIOMUHHA, KEJIC3a. BHCKTpOXI/IMI/I‘IeCKHﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKE U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusnveckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lomydaenne

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcunoB: MetawioB [A-IIIA rpymm, mmuka, memu(Il) u

xenesa(Il, I). [TonydeHre OKCUI0B METAIIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHWM M aM(pOTEpHBIX THMIPOKCHIOB (Ha ImpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyeHue ocHOBaHuUN U

aM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOl, KpeMHUEBOH, yroibHON. Ocobbie
XMMHYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U a30THOH KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0me xuMu4eckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHue BOAOPOAA, KHUCIOPOAad, aMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMakKa, CCpHOI\/'I U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XuMHUUECKUX peakuuil M0 Pa3INyHbIM IMpPU3HAKAM: 110 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BEIIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX dIICMECHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON peaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXHMquCKHG YpaBHCHUA

53

OKHCANTENPHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENN U BOCCTAaHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAQHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust anekTpoauTHYECKO nuccoruanuu. KaTnoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HEIIeKTPOoJUThl. CUITbHBIC U clTa0bIe AIEKTPOJUTHI. CTENeHb TUCCOIHAIuN

5.5

Peaknun monHOro oOMeHa. YCJIOBHSI MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esoBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XHMHUYECKHX PEaKIUid B JIA0OpaTopuul H OBITY.

HepBaﬂ IIOMOIIB TP XUMHYCCKUX 0KOIraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXaromiel cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €r0 MpPeIOoTBPALECHHS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (IIJK). Posp xumum B
pPELIeHUH HKOJIOTMYECKUX MpobieM. YcuieHue mapHUKOBOro 3ddexra,

Pa3spymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenue cepsl, a3zora, Gocdopa, yriepoaa, KpeMHHS ¥ UX COCIHMHCHUH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIJIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MNPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI HX TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCIUHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTUWJICH, 5TAHOJI, TJIMICPUH, YKCYCHAs KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHUE,
nepepadotanHoe ["adbpuensu O.C., Octpoymos U.T'., Cnaakos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

» Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepaborannoe ["abpuensn O.C., Octpoymos U.I'., Cnankos C.A.

AKIII/IOHepHOG O6III€CTBO ((HBJI&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
Metoandeckoe nocooue mo xumuu 8-9 k1. O.C.I"abpuensn

«Ypoku xumuu B 8-9 kinacce. Meroaudeckoe mocoobue» O.C.I"abpuensH
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