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INOACHUTEJIBHAS 3AIINCKA

[TporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHMsI COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmiero o6pasoBanus, npeacraBieHHbIXx B @I'OC OOO, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMmbl BOCIIUTaHHUS U C YUETOM KOHUEMHIMHU IPENoAaBaHusl y4eOHOro MpeaMera
«Xumusi» B 00pa3oBaTeNnbHBIX opranu3anusix Poccuiickoit @eneparium.

[IporpaMma 1o XuMHUHM Ja€T MPEACTABICHUE O IIEeNAX, OO0meld cTpaTternu OOydYeHHs,
BOCIMTAHUA U Ppa3BUTHUS OOYYAIOIIMXCS CPEACTBAMU Y4yeOHOro NpeaMeTa, yCTaHABIUBAET
00s3aTenbHOE IPEIMETHOE COJEpKaHUE, MPEIyCMaTPpUBAET paclpe/elieHne ero Mo kKjaccam u
CTPYKTYpHUPOBaHHUE T10 pa3fesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OMPeIesieT KOJINYeCTBEHHbIE
M KaueCTBEHHBIE XapaKTEPUCTUKHU COJEP/KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTENbHOCTh
U3YYEHUS XUMHUHU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEH 00ydaroluxcs, ornpeaeseT BO3MOKHOCTH MpeaMeTa JIs
peanu3anuy TpeOOBaHMI K pe3ylbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHus, a TaKKe TPeOOBAHUM K pe3ysbTaTaM 00yUeHHs] XUMHH
Ha YypOBHE 1eJell W3ydeHHs NpeaMeTa U OCHOBHBIX BHJOB YyueOHO-ITO3HABaTEIbHOMN
JESTENIbHOCTH 00YYaroIIerocs 0 OCBOCHUIO yUYEOHOTO COJIePKaHu.

3HaHUe XUMHH CIYXKHUT OCHOBOW /Ui (hOpMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOLIETOCs, €ro
NpeCTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMHEH
IPEJICTaBICHNS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLUHU BELIECTB B IPUPOJIE, O MYTAX
pelieHus: TI00aJbHBIX MPOOJIEM YCTOWYMBOTO Ppa3BUTHS YelOBEYECTBA — CBHIPHEBOIA,
HHEPTeTHUECKOM, MUILEBON U IKOJIOTUYECKOi 0e30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydyeHne XUMHH:

CHOCOOCTBYET peanu3alliid BO3MOXHOCTEW JJIsi camMopa3BuTHS U (opMupoBaHUS
KYJIbTYpbI INYHOCTH, €€ 00111eil ¥ (PyHKIIMOHAIBHOI IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOM  y4eOHOHl  NI€ATENbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENbCKUX YMEHHMM, HEOOXOJUMBIX Kak B IIOBCEAHEBHOM JKM3HM, TaK U B
npoeccuoHaIbHOM e TeIbHOCTH;

3HAaKOMHUT CO CHEIU(PUKOH HAYYHOTO MBIIUICHHS, 3aKJaJbIBA€T OCHOBBI 1IE€JIOCTHOTO
B3IJI511a HAa €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TarloM B JOPMUPOBAHUU
€CTECTBEHHO-HAYyYHOU IPaMOTHOCTH O00YYarOUINXCS;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K TPHUPOJE, K 4YEIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOrMYECKoe OOpa3oBaHHE
00ydJaromuxcs.

JlanHble HampaBjeHUS B OOyYE€HWH XUMHH OOECIICUMBAIOTCS CHEIU(PUKON COIEp KaHUs
yueOHOro TpeaMeTa, KOTOPbIM SBISETCS TIEJaroruuyeckd aJanTUPOBAHHBIM OTpakKeHHEM
0a30BOI HAYKU XUMUU Ha OMpPEIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOCHHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHMYECKOH XUMUU U
HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSATUH OPraHUYECKON XUMUH.

CtpyKkTypa coaep:KaHHsl MPOTPaMMbl MO XHUMHH c(hOopMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoja k eé€ mzydenuro. CopepkaHue CKJIaAbIBAETCSI U3 CUCTEMBI MOHATHI O XMMHUYECKOM
AJIIEMEHTE M BELIECTBE M CHUCTEMBbl MOHATUI O XuMHUueckod peakiuu. OO0e 3TH CHCTEMBbI



CTPYKTYPHO OPraHW30BaHbl IO INPUHLHUILY IOCJIEIOBATEIBHOIO PA3BUTHsA 3HAHWW HAa OCHOBE
TEOPETUYECKUX NPEJICTABICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHMS KAK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [Tepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHsI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBIEHUI 00 NEKTPOIUTHYECKOMN TUCCOLMALINN BEILIECTB B paCTBOPax.

Teopernueckre 3HAHUSA PACCMATPUBAIOTCSA HA OCHOBE OMIIMPUYECKH IIOJIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPYromy,
BBINIOJHAS (QYHKIMM OOBSICHEHHWS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOEHUS M BO3MOKHOCTEH
IIPAKTUYECKOTr0 IPUMEHEHUS U MOIYYECHHs H3y4acMbIX BEILECTB.

OcBoeHue mnporpaMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOI'O OTHOILIEHUS K HAYYHOMY 3HaHUIO U METOJIaM I03HaHUs B Hayke. M3yuenue xumun
OPOMCXOJUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3Y4YEHHBIX Y4YEOHBIX NPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «PuU3uKa. 7 KJI1accy.

[Tpu n3yyeHnH XUMUU TPOUCXOAUT (POPMUPOBAHHE 3HAHUIH OCHOB XUMHUYECKOHN HAyKH KaK
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMSI, TPAKTUYECKOHN NeATEIbHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHMPOBOH KyJIbTYphl. 3ajaya y4eOHOTO IpeaMeTa COCTOMT B ()OPMHPOBAHUU
CHUCTEMBbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX ()AKTOB, MOHATHUN, 3aKOHOB U TEOPETHUYECKUX
MIOJIO’)KEHUHM, JIOCTYNHBIX O0OOOIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, S3blka HAyKu, B
NpUOOIIEHNH K HAYYHbIM METOJ]aM MTO3HAHMS IIPU U3YUYEHHUH BELIECTB U XUMUUECKUX PEaKIHii, B
(GOpMHpPOBAaHMM U PAa3BUTHM I[IO3HABATEIbHBIX YMEHMH M HMX NpPUMEHEHMH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEI0BATENIbCKOM 1eATeIbHOCTH, OCBOCHUH MPaBUl O€30MacHOr0
oOpallieHus ¢ BEIIECTBAMHU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUM XMMHUU Ha ypOBHE OCHOBHOIO OOIEro oOpa3oBaHUs Ba)XKHOE 3HAYECHUE
nproOpeny Takue e, KaK:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TIPHHATUIO PpEIICHUH, CHOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIMMCSI YCIIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOYYEHHUS Ha CUCTEMaTHYeCKoe MNpHuoOIIeHre o0yJaromuxes K
CaMOCTOSATEJIbHOM  ITO3HABATEJIBHOW  JEATENbHOCTH, HAay4HbIM  METOJaM  ITO3HAHWs,
(OpMUPYIOIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XVMHUH,

— ofecrnieyeHue YCJIOBHM, CHOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYy4YaloIIMMUCS OIIbITa
pa3sHOOOPa3HOM JesATEeNbHOCTH, MO3HAHHUS M CAaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIN), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUAOB JESATEIbHOCTH;

— ¢dopmupoBanue o0mel GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YyHuClie YMEHUH OOBSCHATh M OLICHHWBATDH SIBICHUS OKPYXKAIOLIEro MHUpA, UCIOJIb3Yysd 3HAHUS U
OMBIT, TOJYYEHHBbIE TNPU H3YYEHUH XHUMMH, TNPUMEHATh HMX IpU pelIeHHuH mnpodieM B
IIOBCEHEBHOM *KU3HU U TPYIOBOH NEATEIBHOCTH;

— (opmupoBaHue y 00y4yarouxcs ryMaHUCTUYECKUX OTHOUICHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HaHWM AJi1 BBIPAOOTKM 3KOJOTHMYECKH IeJ1eco00pa3HOro MOBENEHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHMsI CBOETO 3I0POBbS M OKPYXKArOIIEW NMPUPOAHON
Cpensl;

— pa3BUTHE MOTUBALMU K 00YUYEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO
Ha OCHOBE YCBOEHHs OOIIEYEIOBEYECKMX LEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduiis 1 HaIPaBIEHHOCTHU JajbHENHIero 00yueHHUs..



OO0m1ee YMCIIO 4acoB, OTBEAECHHBIX ISl M3YYEHHUs XMMHH HAa YPOBHE OCHOBHOTO OOIIETO
obpazoBanus, coctaisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HefIeN0), B 9 kimacce — 68
4acoB (2 4aca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tema u
BemlectBa. dusnyeckne CBONCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTtB. [lonstue o
MeTOJ[aX MO3HaHUs B XUMUU. YucThie BemecTBa U cMecu. CocoObl pasfieieHust cMecei.

ATOMBI U MOJEKyIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyina. BaJleHTHOCTP aTOMOB XMMHYECKHMX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAS MOJIEKYIsIpHas
Macca. MaccoBasi 10J1s1 XMMHUYECKOI'O 2JIEMEHTA B COEMHEHNH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJMMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMHUECKUX COSIMHEHUN.

duznueckrue M XUMUYECKHE SBJICHHS. XUMHUYECKas peakiuss U e€ INpU3HaKUA. 3aKOH
COXPAaHEHHUS MAaCChl BEIIEeCTB. XUMU4eckue ypaBHeHus. Kiaccupukanus XUMUYECKUX PeaKuit
(coenuHeHus, pa3IoKeHUs, 3aMeIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMu pabOTHl B J1a0OpaTOpuu M NMpUEMaMU
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAHUEM, M3YYCHHE U OMHUCaHWE (U3NYECKUX CBOKHCTB
00pa3IoB HEOPTAHMUECKUX BEIIECTB, HAOM01eHne (Pr3nyecKkux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyNKE, KHIICHUE M KOHJEHCAIIUS BOJIbI) U XMMHUYECKUX (TOPEHUE CBEYH,
NPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SIBJICHUH, HAOII0eHne
U ONHCAaHWE TPHU3HAKOB TMPOTEKAaHHWS XUMHUYECKHX peakiuil (pas3lokeHue caxapa,
B3aMMOJICICTBHE CEPHON KUCIIOTHI C XJIOpUJIOM Oapusl, pasioxenue ruapokcuaa meau (1I) npu
HarpeBaHWM, B3aUMOJCHCTBUE keneza ¢ pacTBopoM coiu Menu (II), m3ydyenume crmocoOoB
pa3fienieHusT CMeceil: ¢ MOMOIIbI0 MarHurta, (UIBTPOBAHHE, BHIAPWBAHUE, MUCTUILIALUSA,
xpomaTorpadus, IpOBEIEHUE OYUCTKM IOBApPEHHOM COJM, HaONIOJAEHWE U ONMCAHUE
pe3y/bTaTOB IPOBEAEHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoIeJIel MOJIEKYJI (IITapOCTEPIKHEBBIX ).

Ba:kHeiinue npejacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucinopog — aleMeHT M NMpOCTOE BELIECTBO.
HaxoxneHue kucnopoja B npupoje, Gpu3ndeckue U XUMUYECKHUE CBOMCTBA (peakiuu TOPEHUS).
Okcuapl. [lpumenenue xucmopoma. CrocoObl MOMYyYEHHS KHUCIOpoJa B JabopaTopuud U
MPOMBINIICHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — amnoTpornHas MoguduKanus
KHCJIOpOJa.

TennoBoit A(pPekT XUMHUYECKOHW peakluu, TEPMOXHMHUYECKHE YpaBHEHHS, DJK30- U
SHAOTEPMHUUYECKHE pEaKIUH. TOMIMBO: Yrojib M MeETaH. 3arps3HEHHE BO31yXa, YCHIICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOsL.

Bogopon — »anemeHT M mpocroe BemecTBo. HaxoxkaeHue Bogopona B INPHUPOAE,
¢buznyeckue 1 XuMUYECKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI osydeHus. KucioTel u comnu.

Monsipablii 00BEM ra30B. PacuéThl o0 XUMHUYECKUM YpaBHEHUSIM.

®duznueckne cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopel. Hacklennsle u
HEHACBIIICHHbIE PAcTBOpPbI. PacTBOpUMOCTh BeliecTB B Boje. MaccoBasi J0Jsi BELIECTBa B
pactBope. XuMuuyeckue cBoicTBa BoAbl. OcHOBaHUA. Poiib pacTBOpPOB B MpHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT BOIbI B Mpupoje. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa W OYUCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuid. Oxcunpl. Knaccudukanms OKcHIOB:
cosneoOpa3zyroue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U Heconeobpasyrone. Homenknarypa
okcu10B. du3nuecKkre U XMMUUYECKre cBoiicTBa okcu0B. [lonydueHrne okcumos.

OcHoBanus. Kiaccudukanus oOCHOBaHUM: IIETOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3nUeCKHe M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyudenue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucinot. @usndeckue U XMMHUECKHE
cBoiicTBa KUCHOT. P akruBHocTn MetainoB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. @uznueckue U XuMudeckue cBoiictBa coseil. [lomydenue
COJIEH.

['eneTnyeckas CBsI3b MEXAY KJIacCaMHM HEOPTraHUYECKUX COSAMHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpe/IeJIeHUE COIEepKaHMsl KHCIOpoJa B BO3JyXe, MOJydeHue, cooupanue,
pacro3HaBaHHE M HM3yYEHUE CBOMICTB KHUCIOPOJa, HAOJIIOJEHHE B3aWMOJEWUCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HUKHOBEHHS M MPEKPALIEHUs ropeHHs (110kapa), 03HAKOMIIEHUE C
o0Opa3llaMu OKCHJIOB M OIIMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclo3HaBaHHE U
U3yueHHe CBOWCTB BOAOpOAa (ropeHue), BzaumojeictBue Bogopoaa c¢ okcuaoMm wmenu (II)
(BO3MOHO HCTOJB30BaHUE BUICOMATEPHAIIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Momb, ncciaenoBaHNEe OCOOCHHOCTEW pPAacTBOPEHHUS BEIIECTB C PA3IMYHONW PAaCTBOPHMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM [0JIed pacTBOPEHHOIO BEILECTBA,
B3aUMOJIEIiCTBHE BOJBl C MeTalylaMM (HaTpueM U Kalbl[ieM) (BO3MOXKHO MHCIIOJIb30BaHHE
BUICOMATEPHAJIOB), MCCIIEJIOBAaHHE OOpPa3LOB HEOPTaHMYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IeHUEe U3MEHEHHs OKpPAacKM WHAMKATOPOB B PAacTBOpax KUCIOT M IIEJIOYel, U3ydeHue
B3aumojieiicteus okcuga meau (II) ¢ pactBopom cepHON KHCIIOTHI, KHUCIOT C METaJlJIaMH,
peakuuil HEWTpalu3aluu, IIOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHMiIl, BBITECHEHUE OIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, pELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Baxuelmme
KJIACChl HEOPTAHUYECKUX COCTUHEHUI.

Ilepuonuyecknii 3axoH u Ilepuoanyeckass cucremMa Xxumudeckux sjiemenros JI. M.
MenpnesieeBa. Ctpoenune aToMoB. XuUMHU4YecKasi CBSI3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBple MOMBITKM KJIACCU(PUKALUU XUMHUYECKUX »dieMeHToB. [loHsTHE O rpynmax
CXO/IHBIX 3JIEMEHTOB (IIE€JIOYHbIE U IIEJI0YHO3EMENIbHbIE METAJUIbl, raJIoreHbl, UHEPTHBIE T'a3bl).
DJeMeHTHI, KOTOpBIe 00pa3yroT aM()OTEpHBIE OKCUABI U THAPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmommueckass cucrema XuMmMuyeckux daemMeHtoB J[. .
MengeneeBa. KopoTkonepuonnas u anuHHonepuonHas ¢opmbl [lepuoguueckoil cuctemsl
xumuyeckux snemeHtoB JI. M. MenneneeBa. Ilepumonbr m rpymnmbl. PU3HYECKH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crtpoenue aromoB. CocrtaB artomMHbIX szaep. M3orombl. DOnexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IepBBIX 20 XUMUYECKHX 3J1eMeHTOB [leproauueckoil cucTeMbl
JA. H. MengeneeBa. XapakTepUCTHKa XMMHMYECKOTO DJJIEMEHTAa II0 €ro IOJIOKECHHIO B
Ilepnonnueckoni cucreMe /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIIaM U IEPUOJaM.



3unauenue [lepuonnyeckoro 3akoHa u [lepruoguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HayKu U npakTuku. J[. 1. MenaeneeB — y4€HbIi U TpakIaHHH.

Xumuueckas CBSI3b. KoBanentnas (monspHast " HENoJIsIpHast) CBS3b.
ONEeKTPOOTPULIATENIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHusi.  OKHCIUTENIbHO-BOCCTAaHOBUTENbHBIE — peakiuu.  IIponeccs
OKHCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3lioB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJCHCTBHE THMIIPOKCHIA
[IMHKa C pacTBOpaMU KHCJIOT M ILIEI0Yel, MPOBEIEHUE OIBbITOB, WIIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PeakIuil (rOpeHNe, peakiiuu pa3ioKeHUs, COSTUHEHHUS).

Mescnpeomemnnie ceasu

Peanusaius MeXINpeaMETHBIX CBA3€H NMPU M3yUYE€HUU XMMHUU B § Kiacce OCYIIECTBIISETCS
Yepe3 HCIOJb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK ¥ TOHATHH,
ABJISIFOLIIUXCSI CACTEMHBIMM JIJIS1 OT/IEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATUSA: HAay4HbIM (akT, TuUmore3a, TEOpHUs, 3aKOH,
aHanmu3,  CHHTEe3,  Kiaccu(uKaius,  TMEepUOAMYHOCTb,  HAONIOJIEHHE,  OKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHNE, MOJIENb, SIBIICHHUE.

®dusnka: MaTepus, aTOM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIWJA, HW30TOIBI,
palMOaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUN 3apsijl, BELIECTBO, TeJO0, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, ()M3NYECKHE BEIMYHMHBI, CIUHHIBI W3MEPEHHs, KOCMOC, IJIAHETHI,
3BE3161, ComHIle.

buonorus: porocunres, npixanue, 6uochepa.

['eorpadusa: armocdepa, ruzmpocdepa, MuUHEpasbl, TOpPHbIE TOPOABI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMH4YecKasi peaKuust

Ilepuonnueckuit 3akoH. llepuoauyeckas cucrema xumuueckux a3jiemeHtos JI. U
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOMCTB XHMHUYECKHX
AIIEMEHTOB NEPBBIX TPEX MEPUONIOB, Kalusl, KaJblUs U UX COCAUHEHMH B COOTBETCTBUH C
MOJIOKEHUEM FJIeMEHTOB B llepronueckoil cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHMJIbI XUMHUYECKOW CBS3M. THUMBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCUMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH MU BUAA XUMUYECKOU
CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. XUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJjaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMUUECKHX peakuil M0 pa3Iu4HbIM IpHU3HAKaM (IO YUCIY U COCTaBY
YUaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(dexTy, Mo H3MEHEHHIO CTereHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacCTHIO KaTaau3aTopa). DK30- H
SHIO0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[TonsiTue o ckopoctu xumuuecko peakuuu. IloHarue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsarue o
karanuse. lloHaTne o XuMHueckoM paBHOBecHU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON peaKlMH U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU, DSJEKTPOHHBIM OallaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBleHHE YPABHEHMHM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCTIOJIB30BAHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 2MEKTPOIUTHUECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPONUTHI. KaTnoHsl,
aHUOHBI. MexaHM3M JAMCCOIMAllMM BELIECTB C pPa3jIMYHbIMM BHJIAMU XHMHYECKOH CBS3U.
Crenenp auccounanuu. CuiabHbIE U CIIA0bIe 3JEKTPOIUTHI.

Peakiun moHHOTO OOMEHa. YCIIOBHS MPOTEKAHUS peakiMii HOHHOrO oOMeHa, TIOJHbBIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakuuil. CBOIlCTBa KHCJIOT, OCHOBaHUI M cojeil B cBeTe
NPEJCTaBICHUA 00 AIEeKTpoIUTHYEeCKOW aucconuanuu. KadecTBeHHblE peakIMM Ha HOHBI.
[TonsiTHe 0 ruapOIU3E CoNeil.

Xumuueckuii IKcnepumenn:

O03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HEMEeTaluloB (rpagura M anmasza), CJIOXKHBIX BELIECTB (XJIOpHIa HaTpus),
HCCIICJOBAHNE 3aBHUCHMOCTH CKOPOCTHM XMMHMYECKOM pEakUUu OT BO3JACHCTBUS pPa3IM4YHBIX
(bakTOpOB, UCCIEIOBAaHUE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, IMpoOIecca IUCCOLMALITN
KHUCJIOT, IIeNo4Ye M cojedl (BO3MOKHO HCIIOJIb30BAHME BUJEO MAaTEpUANOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIMX MPU3HAKH MPOTEKAHHUS peaKIuii MOHHOTO oOMeHa (oOpa3oBaHUE
ocajika, BBIJENICHHE Tra3a, o00pa3oBaHME BOJBI), OINbBITOB, WIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUi (TOpeHue, peakluH pasiokKeHUs, COCIUHEHUS),
pacno3HaBaHUE HEOPraHMYECKUX BEILIECTB C IMOMOILIBIO KAaYE€CTBEHHBIX pEakUUi Ha HOHBI,
pEIlIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 1 HX cOeJUHEHHS

OOmast xapaktepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHusi. CtpoeHue M (U3NYECKHE CBOWCTBA TMPOCTBIX BEIIECTB — TaJOTCHOB.
XWMHYECKHE CBOKMCTBA Ha MpUMEpe XJopa (B3aUMOJICHCTBHE C MeETalZIlaMH, HEMETaJUIaMH,
miesouamu).  Xuopoogopod. ConsiHasg — KHCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyYEHHUE,
IpuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M 4elloBeKa. BakHelnye XiIopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (usnyeckue CBOMCTBA MPOCTBHIX BEILIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHHe, (U3NYECKHEe M XUMHUYECKHe CBOHCTBA. OKCHIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKHE U XMMHUYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTEN Kiacca KUCIOT M creuuduueckue). XHUMHUYECKHE pPEakluu,
JeKalMe B OCHOBE IPOMBILIUIEHHOTO crnoco0a MOJIy4dyeHUs cepHOW Kuciotel. Ilpumenenue
cepHoil kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxoxaenue
ceppl U €€ coelMHEHUN B mpupoae. XHUMHUECKOE 3arpsi3HEHUE OKpYKaIoled Ccpenbl
COEIMHEHUSIMH Cepbl (KHCIOTHBIE JOXAU, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALICHMSL.

OOmiass xapakrepucTuka 31eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHSA. A30T, pacHpoCTpaHEHHWE B NpUPOAC, (PHU3UUECKUE U
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro GU3n4ecKue 1 XMMU4YeCKHUe
CBOICTBA, MoJlydeHue 1 npuMenenue. Coiau aMMOHUS, UX (PU3UYECKHE U XMMHUYECKHE CBOICTBA,
npumeHeHne. KayecTBeHHas peaknus Ha MOHBI aMMOHMSA. A30THas KUCJIOTa, €€ IOJIy4YeHUue,
¢dusnueckue M XUMHUYECKHE CBoOilcTBa (0oOLIMe Kak MNpeAcTaBUTENs Kiacca KUCIOT U
cneungpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHS B KaueCTBE MHUHEpaIbHbIX



yno0peHuii. XuMHUYECKOe 3arpsi3HCHUE OKPYKAIOMIEH Cpelbl COSTMHCHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbl M BOAOEMOB). docdop, amioTponHble MOIUPHUKALUUA
docthopa, ¢puznueckue u xummuueckue cpoiictBa. Oxcun docopa (V) u pochopHas kucnoTa,
¢u3nueckue M XMMHYECKHE CBOWCTBa, mosyueHue. Mcmonb3oBanue QocdaToB B KauecTBe
MUHEPATIBHBIX YI0OPEHU.

OOmas xapakrepuctuka s1aeMeHTOB IVA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. YTIIEPOJ, aJIOTPOMHbIE MOIU(UKAIINH, PACIPOCTPAHEHUE B
npupojie, Gpusnueckre U XuMuyeckue cpoictra. Aacopouus. KpyroBopot yrieposaa B mpupoie.
Oxkcupael yriaeposaa, ux QpU3M4YecKue U XMMUYECKHE CBOMCTBA, IEUCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJy4YeHHEe U IpUMEHEHHe. DKOJOTru4ecKrue npoOsaeMbl, cBsi3aHHble ¢ okcuaoM yriepoaa (IV),
TUIIOTE3a TII00aIbHOTO MOTEIJICHUsS KiIuMarta, MapHUKOBBIN 3¢ddekr. YrompHas kucimora u eé
coimu, X (pU3MUecKre M XUMHUYECKHE CBOMCTBA, IMOJIyueHHE U TpHMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Vcmonbp3oBanue kapOoHaToB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayabHBIE MOHATHS 00 OPraHMYECKUX BEILIECTBAX KAaK O COCIUHEHUSX yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ], IJMIEPUH, YKCycHas Kkuciuora). llpuponnsie
HMCTOYHHUKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Ta3, HEPTh), MPOAYKTHl HX NEpPepadOTKH
(O6eH3uH), UX poJb B OBITY ¥ MMPOMBINUICHHOCTH. [IOHITHE O OMOTOTUYECKH BaXXHBIX BEIICCTBAX:
KHUpax, Oelkax, YIrJeBoJaXx — M HMX pPOJIM B KM3HM ueloBeKa. MarepuaiabHOE E€AUHCTBO
OpraHMYECKUX U HEOPraHUYECKUX COCIUHEHUM.

Kpemunii, ero ¢usnveckne W XUMHUYECKHE CBOWCTBA, TMOJYYCHHE W TPUMEHEHUE.
CoenuHenuss kpeMmHusi B mnpupoje. OOmme mnpenacrtasieHuss o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BakHeiiume
CTPOUTENbHBIE MaTepHajbl: KepaMHuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. I[IpoGiemsr
0€30I1aCHOT0 UCII0JIb30BaHMs CTPOUTENIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

u3yueHue oOpa3l0B HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHMCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKUUil Ha XJIOPUA-MOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpaxaromye (pU3NYECKue U XMMUYECKHE CBOMCTBA TajOreHOB W MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3laMHu XJIOPUAOB (TaJIOr€HHUJIOB),
O3HAKOMJICHHE C oOpasaMu cepbl U €€ COCAMHEHUSMU (BO3MOXHO HCIOJIB30BaHUE
BUJEOMATEpHaoB), HaONIOleHHWe Tpolecca OOyIJIMBaHUS — caxapa TMOja  JielicTBHEM
KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI, U3y4eHHE XUMUYECKUX CBOWCTB pa30aBIICHHON CEpHOI
KHCJIOTBI, MPOBEJICHHE KaueCTBEHHOM peakluM Ha Cyiab(paT-HOH M HaOJIOJeHHE IMpHU3HaKa e
NPOTEKAHUS, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W uUX coenuHEHHUU
(BO3MOYKHO MCIIOJIb30BAHHME BHIEOMATEpUAIIOB), 00pa3liaMu a30THBIX U (pochOpHBIX ya0O0peHui,
MOJlyuYeHUe, coOMpaHue, pacrlo3HaBaHWE W U3YYEHHE CBOICTB aMMMaka, IpPOBEJIECHUE
KayeCTBEHHBIX pPEaKUMi Ha HOH aMMOHMA M (ocdar-uOH M H3ydeHHE MPU3HAKOB HX
IIPOTEKAHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUCOMATEPHUANIOB), U3YUEHHE MOJENeN KpPUCTANIMYECKUX PEeHIETOK ajamasa,
rpaduTa, QyuIepeHa, O3HAKOMIIEHHE C TMPOIECCOM aicoOpOIMH pPacTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM NPOTHBOra3a, NOJydeHue, COOMpaHue, paclo3HaBaHue
U M3y4YeHUE CBOWCTB YIJIEKHCIIOTO ra3a, NMpPOBEJCHHE KAUeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CWJIMKAT-UOHbl W W3y4YEHHE IPU3HAKOB MX IMPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKLHUEH
CHJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIeHUEe 3KCIEPUMEHTAIbHBIX 3a7ay 1Mo TeMme «Baxneiune
HEMETAJLJIbl U UX COEIUHEHUS».



MeTa/libl M X COCAHMHEHUS

OO0mass xapakTepUCTHKAa XMMHYECKHUX DJIEMEHTOB — METa/JIOB Ha OCHOBaHUHM HX
nosioxkenus B [lepuonnueckoi cucreme xumuueckux aemeHToB 1. . Menneneesa u crpoeHus
atomoB. CTpoeHue MeTayuioB. Merayuiueckasi CBs3b M METAJUIMYecKas KpUCTaJUTMYecKas
peméTka. DIEeKTPOXUMUYECKUN pPsAl HaNpsHKeHUH MerTauioB. Du3myeckne W XUMUYECKHE
cBoiicTBa MeTayyioB. OO1ue crnocoObl Moxy4eHus MeTaioB. [IoHATHE O KOPPO3UU METAIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI X OT Koppo3un. CIuiaBkl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHECHHE B OBITY W MPOMBIIIIJIEHHOCTH.

[Ilenounbie MeTauibl: ONOKEeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. MeHnpaeneeBa, CTpOCHHE UX aTOMOB, HaXOXACHHE B Npupoje. Pu3nuecKue U XUMUYECKUE
CBOIiCcTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [I[puMeHneHne
HIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[{erouHO3eMENbHBIE METAJUIBI MarHuil M KanbUui: MnosjoxxeHue B [lepmoamdeckoit
cucrteMe xumudeckux syeMmeHTtoB [I. M. MeHneneeBa, CTpO€HHE WX aTOMOB, HaxOXKJIEHUE B
npupoae. Puznueckue U XMMUYECKHE CBOICTBA MarHusl M Kajablus. Baxueimme coeguHeHUs
Kablus (OKCUA, TUIPOKCHU, CONN). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHS.

AnmoMuauii: nonoxkenue B llepumoamveckoid cucteMe Xumudeckux siaemeHToB [l U.
MenneneeBa, CTpoe€HHUE aTOMa, HaxoXKaAeHue B mpupoje. Ousznueckne 1 XMMUYECKUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCUAA U THIPOKCH/IA AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoi cucrteMe Xumuyeckux anemenrtoB /[l M.
MenneneeBa, CTpOE€HHUE aTOMa, HaxoXkaAeHue B mpupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xkene3a. Oxkcunsl, Tunpokcunsl u comu skene3a (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C O00pa3llaMM METalIOB M CIUIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3YyYEHHE PE3YNIbTaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KaJbIUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIH30BAaHUE
BUJIEOMATEPHUAIIOB), HCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Mpollecca TOPEHUs Kejle3a B
KHCIIOpOoJe  (BO3MOXKHO  HCIIOJIb30BAaHWE  BUICOMATEPHUANIOB), TMPU3HAKOB  MPOTECKAHUS
KauyeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, KaJjbls, allOMUHUA, LWHKA, *kene3a (II) u xenesa
(IIT), memu (II), HaGmroieHNE W OMKCAHKE MPOIIECCOB OKPAITUBAHUS TUIAMEHU MOHAMH HATPHS,
Kamus U KaJblus (BO3MOXHO HCIIOJIb30BAaHKME BUICOMATEPUATIOB), UCCICIOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THIPOKCHIA IIMHKA, PEIICHUE dKCTIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHelne MeTauibl U UX COEAUHEHUS».

XuMus H OKpyxKaoLas cpeaa

BemecTBa u Marepuaisl B MMOBCETHEBHON JKM3HHM YelIOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XWMHUUYECKHX peakiuii B ObiTy. [lepBasg moMomip NpH XUMHUYECKHUX OXOTax u
OTPAaBJICHHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKarolleil cpepl (mpeaenbHas J0MyCcTUMast KOHIIEHTPALHs
Beulects, nainee — [1/1K). Ponp XxuMuu B pemieHr# 3K0JI0rH4eCKUX Ipodiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepualioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTEpUaJbl).

Meswcnpeomemnwie ceasu

Peanuzanus MeXNpeIMETHBIX CBS3€H MpU M3yUYEHUHM XMMUHU B 9 Kilacce OCYIIEeCTBIISICTCS
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHbIX TOHATUH, TaK U IOHATHIA,
ABJISIFOLIIMXCSI CACTEMHBIMU JIJIs1 OT/I€IbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKIIA.



OO0mme ecTeCTBEHHO-HAy4YHbIE NOHATHS: Hay4YHbId (akT, TUMoTe3a, 3aKOH, TEOpHs,
aHamu3,  CHHTe3,  Kiaccu(ukauusi,  MNEepUOJUYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJICIMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBIN 3(P(EKT, TEXHOIOTHS, MaTepHAJIbI.

®usuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, HW30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3aps], MPOBOJHUKH, IOJIYIPOBOJHUKH,
JTURJIEKTPUKHY, (OTODJIEMEHT, BEIEeCTBO, TN, 00bEM, arperaTHoe COCTOSHUE BELIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMYECKas PpEHIETKa, CIUIaBbl, (PU3MYECKHE BEIUYHHBI,
€MHULIBI U3MEPEHHUS, KOCMUYECKOE IIPOCTPAHCTBO, MJIaHETHI, 3BE3/1bl, CoHIIE.

buonorust: ¢otocunTes, apixaHue, Ouocdepa, d3KocUCTEMa, MUHEpaIbHbIE YAOOPEHHS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadusa: armocepa, rumpocdepa, MuUHepasibl, TOpPHBIE MOPOJIBI, MOJE3HBIE
HCKOIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA IIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yabTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHUs
JIOCTUTaOTCS B X0Jle 00Y4YEHUsI XMMUU B €UHCTBE Y4€OHOH M BOCIIUTATENbHOM J€ATEIIBHOCTH B
COOTBETCTBUM C  TPAJULHOHHBIMU  POCCHUHCKMMM  COLMOKYJBTYPHBIMM UM  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIME B OOIIECTBE MpaBHJIAMH W HOPMaMH IOBEIEHUS U
CIOCOOCTBYIOT MPOLIECcCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMAIM3ALMN O0yYaroIIUXCs.

JInuHOCTHBIE pE3yJbTaThl OTPa)KalOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW NMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMIl U PACHIMPEHME OIbITa AEATENbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

LIEHHOCTHOT'O OTHOILLIEHMS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAyYHOMY
HACJIeIMI0, TIOHUMaHMs 3HAa4YeHHs XMMHUYECKOH HAayKd B JKM3HHM COBPEMEHHOIO OOIIEeCTBa,
CHOCOOHOCTH BJIQJIETh JTOCTOBEPHOW HMH(OpMaIueil o mepeaoBbIX JTOCTUKEHUAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMSX 00 YCTpoIiCTBE
MHpa 1 001IeCTBa;

2) rpa’KAaHCKOr0 BOCIIUTAHUS:

IpPEICTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTH B 0OIIECTBEHHO MOJIE3HOH,
yueOHOMCCIe10BaTeAbCKOM, TBOPUYECKOW M JPYIMX BHJAAX JESATEIbHOCTH, TI'OTOBHOCTH K
pa3sHOOOPa3HON COBMECTHOM 1A TENLHOCTH MPH BBHIIIOJHEHUN y4eOHBIX, T03HABATEIbHBIX 3a/1a4,
BBITIOJIHEHUH XUMHUYECKHUX HKCIHEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TPOIECCE ITOW y4eOHOH NesTeTbHOCTH, TOTOBHOCTH
OLIEHUBAaTh CBOE IOBEJEHHE U TOCTYNKH CBOUX TOBApHILEH C MO3UIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHMSA:

MHUPOBO33PEHUYECKUE  NPEJICTABICHUS O  BELIECTBE M  XMMMUYECKOH  peaKiuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY IS
NOHMMaHMA  CYIIHOCTM HAy4yHOM KapTMHbl MHpa, THpPEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YEJIOBEKA C MPUPOJHONW CPENOi, O posin
XMMHUU B IO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MIO3HABaTEJIbHbIE MOTHUBBI, HalpaBJICHHbIE HA IOJYyYEHHE HOBBIX 3HAHMHM IO XHMHHU,
HEoOXoIuMble Uil OOBSACHEHHs HaOMI0JaeMbIX IPOLECCOB U SIBJICHUH, IO3HABATEJIbHOM,
UH(POPMALMOHHOW M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIbHON paboThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHOHM JIMTEpaTypod, JOCTYHHBIMH TEXHUYECKUMH CpPEICTBAMU
MH(GOPMAILIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyYeHHMIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM0o00pa30BaHUIO, MMPOSKTHON U HCCIIEI0BATEIBCKON NEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHs B lajbHeHIIeM;

4) popmMupoBaHUSs KYJbTYPbI 310POBbS:

OCO3HaHME IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 370pPOBBbI 00pa3 JKM3HU, OCO3HAHME IOCIEACTBUI U HENPUSTHE BPEIHBIX
OpUBBIYEK (YHOTpPEOJEHUSI alKOrojsi, HapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIO/ICHUS



nmpaBuil 0€30MaCHOCTH TPHU OOpaIlleHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEalbHOU
KU3HU;

S) TPy10BOr0 BOCIIUTAHUA:

HWHTEPEC K MPAKTHUECKOMY M3YyUEHUIO MPOQPECCHid U TPyAa pa3InIHOrO PoJia, YBAXKCHHUE K
TPyLy U pe3yJbTaraM TPYIOBOM MACSATEIHLHOCTH, B TOM YHCIE€ HA OCHOBE IPUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOp WHIWBUIYaJbHOW TPACKTOPUU
MPOJODKEHHUS 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil nmpodecCHOHaIbHON NeATeIbHOCTH U
pa3BUTHUSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTbH aJIalITUPOBATHCA B MPOGECCHOHATBHOM CpefIe;

6) ’KOJI0rNYeCcKOr0 BOCIIUTAHUSA:

AKOJIOTMYECKH 11eNIeCO00pa3HOe OTHOIIECHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMaHUE LIEHHOCTH 3J0pPOBOro U 0€30macHOro odpasa *KU3HU,
OTBETCTBCHHOEC OTHOIICHWE K COOCTBEHHOMY (DH3UYECKOMY U TICHXHYECKOMY 3I0POBBIO,
OCO3HaHUE IIEHHOCTU COOJIIOICHHUS TIPaBHJI O€30TIaCHOTO MTOBEEHUS TP pabOTe ¢ BEIIECCTBAMHU,
a TaK)KE€ B CUTyalUsIX, YIPOKAIOLIUX 3JOPOBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, IMOJTy4aeMble MPU HU3YUYCHUH XUMHH, ISl PEIICHUS
3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOTHON CPEOi, ISl TOBBIICHUS YPOBHS SKOJIOTHYECKOM
KYJBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed UX peleHHs
MOCPEJICTBOM METOJ0B XMMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
II03HABATEJILHOM, KOMMYHUKATUBHOM M COLIMATIbLHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX PE3yJIbTaTOB BBIICISAIOT 3HAYUMBIE IS (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHSATHUS (3aKOH, TEOpHs, MPUHIUN, TUMOTEe3a, (aKT, cUCTeMa,
MpolIecC, SKCIEPUMEHT U APYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX y4E€OHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI U3 ATUX IPEeIMETOB (POPMUPOBATH MPE/ICTABICHHUE O
[EJOCTHOW Hay4YyHOW KapTHMHE MUpa, U YHHMBEpCAIbHbIE yueOHbIE NEHCTBUS (IMIO3HABAaTEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOpble oOecrnedynBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM eI TeIbHOCTH.

ITo3HaBaTe/IbHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3soBble JlornyecKkue 1efcTBHA:

YMEHHUS MCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIEHUS TP OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICII XUMHUYECKHUX MOHATHM  (BBIACISATH MX XapaKTepHbIE MPHU3HAKH,
yCTaHaBIWBATh B3aWMOCBSI3b C JPYTUMU MOHSATHSMH), UCTIOIB30BAaTh MOHATHS I OOBSICHEHUS
OTNIENbHBIX (DAKTOB U SIBICHUN, BBIOMpATh OCHOBAaHUSA M KPUTEPHH Ui KiacCU(pUKALUU
XUMUYECKHUX BEHIECTB U XUMUYECKUX PEAKIUM, YCTAaHABIMBATh IPUUMHHO-CIICJICTBEHHBIE CBSI3U
MEXIy 00BEKTaMH U3YyUCHHUsI, CTPOUTH JJOTHIECKUE PACCYKICHHS (MHIYKTHBHBIC, IeTyKTHBHbIC,
10 AaHAJIOTHH ), IEJIaTh BBIBOJIBI M 3aKJIFOUCHUS,

yMeHHE MPUMEHATHh B IMpollecce MO3HAHMs MOHATHS (MPEAMETHbIE U MeTalpeIMETHbIE),
CHUMBOJIMYECKUE (3HAKOBBIC) MOJETH, WCIONB3yeMble B XHUMHH, MPEOOPa30BBIBATH MIUPOKO
MpPUMEHSEMbIE B XUMHUHM MOJICIIbHBIC TMPEICTABICHUS — XUMUYECKHN 3HAK (CHMBOJI AJIEMEHTA),
XUMHUYecKass (opMylia W ypaBHGHHE XUMHUYECKOW peakIuh — TPH PEIICHHH Y4IeOHO-
MO3HABATENIbHBIX 3a/lad, C Y4ETOM OTHUX MOJENBHBIX MPEJICTaBICHUNA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKIUM, BBISABISITH OOILIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBIX MPOIECCaX U SIBICHUSX.

Ba3zoBrbIe ucciaenoBareLCKue JeiiCTBUSA:



YMEHHE HUCIOJIb30BaTh IOCTABJICHHbIE BONPOCHl B Kaue€CTBE MHCTPYMEHTA IO3HAHUSA, a
TaKkKe B KadecTBE OCHOBBI Ui (OPMHUPOBAHUS TUIIOTE3bl IO MPOBEPKE NPaBUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUH;

npuoOpeTeHne ombiTa MO IUIAHUPOBAHMIO, OPTaHM3alUU M TPOBEACHHUIO YYEHHYECKHUX
HKCIEPUMEHTOB, YMEHHE HA0II01aTh 32 XOJ0M IIpoliecca, CaMOCTOSTEIbHO IPOrHO3UPOBATh €TI0
pe3yiabTar, (opMyIMpoBaTh OOOOIIEHHS W BBIBOJBI IO pe3yiabTaTaM HPOBEAEHHOIO OIBITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O MPOICTIaHHON paboTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETHPOBATH HH()OPMAIHIO PA3TMUHBIX BUIOB
U GOpM NpeICTABICHHS], TOIYYaeMyI0 U3 pa3HbIX MCTOUHUKOB (HAy4HO-TIOMYJISIpHAs JINTepaTypa
XUMHUYECKOTO COZEp)KaHus, CIpaBOYHbIE I[0cOOMs, pecypchl IHTepHeTa), KpPUTHYECKU
OLICHHMBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHSTh Pa3IMuHbIe METO/Ibl U 3aIPOCHI MPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX JJIs1 BBIIIOJHEHHS yUEOHBIX M T0O3HABATEIbHBIX 3a/1a4
OTpeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbiTa B 00JacTH MCIOJIB30BAaHUS HH()OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPO aKTUBHOTO HCIIOJIB30BAHMS PA3TUIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIBHYIO (OpMy mpeacTaBiIeHUs
MHQOPMALIMK U WUIIOCTPUPOBATH peEIlaeMble 3a/ladd HECIOXKHBIMH CXEMaMH, JAHarpaMMaMmH,
npyrumu popmamu rpaduky U UX KOMOMHALIUSAMUY;

YMEHHME HCMOJIb30BaTh W aHAJIM3UPOBATh B IpOLECCE YYEOHOH M MCCIIEN0BATEIbCKOM
NEeSITeIbHOCTH NH(POPMALIHIO O BINUSHUM POMBIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaIoLIeH IPUPOIHOMN CPEbI.

KoMMyHUKATHBHBbIE YHHBepcaJbHbIe Y4eOHbIe 1elcTBUA:

YMEHMs 3aJaBaTh BOIPOCH (B XoJe Juajsora M (Miau) AMCKYCCHUM) IO CYUIECTBY
oOcyxnaeMoi TeMmbl, (OPMYIHPOBATH CBOM NPEAJIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
NpeIoKEHHOH 3a/1auH;

YMEHUS NPEACTaBIIATh [OJyYEHHbIE Pe3YyJIbTaThl I03HABATEIBHOM NESATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; [eNlaTh TMPE3CHTALUI0 pe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTO
JKCTIEpUMEHTa (71ab0paTOPHOTO OMbBITA, JaOOpPaTOPHON PadOTHI MO WMCCIICIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTa);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIbHON U
UCCJIEIOBATENBCKON JI€ATENbHOCTH MPU PELICHUM BO3HUKAIOIIMX NPOOJEM HAa OCHOBE yuéTa
Oo0LIMX MHTEPECOB W COIJIacOBaHMs MO3UIMH (0OCyXIeHHs, 0OMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUSA COBMECTHBIX JE€HCTBUMH, ONpeeIeHe KPUTEPUEB 110 OLIEHKEe KayecTBa
BBITIOJTHEHHOW paOOTHI U IPYTHE).

PeryasiTuBHBIe yHHBepcaJbHbIe Y4eOHbIe el CTBHA:

YMEHHE CAMOCTOSATEIBHO ONpPENENATh LU JAeSATeNbHOCTH, IJIaHUPOBaTh, OCYILECTBIATD,
KOHTPOJMPOBATh M NPU HEOOXOAMMOCTH KOPPEKTHUPOBaTh CBOIO JAEATENBbHOCTb, BBIOMPAThH
HanOonee dS(QdeKkTuBHbIE CMOCOOBI pelleHHss Y4eOHBIX M IO3HABATEIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIAITH WJIH KOPPEKTUPOBATh MPEIJIOKECHHBIA QJITOPUTM JEHCTBHU IpU
BBINIOJTHEHUM 3aJjaHUl ¢ Y4E€TOM TMOJy4eHHMs HOBBIX 3HAaHMM 00 H3ydyaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHUE IOJYUEHHOIO pe3yJbTaTa 3asBJICHHOM LienH,
YMEHHUE MCIIONIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPeJlaraeéMble B YCIOBUH 3a/1aHUM.

NPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaToOB II0 OCBOEHHMIO O0S3aTEIbHOIO COJEpXKAHUS,
YCTQHOBJICHHOTO JaHHOM (enepanpHOW pabouell IMpOrpamMMoM, BBIIEJAIOT: OCBOCHHBIE



06y‘~IaIOHII/IMI/IC$I HAay4YHBIC 3HAHUA, YMCHHA U CII0COOBI HCfICTBI/IfI, BUIBI JACATCIBbHOCTH IIO
MMOJYYCHHUIO HOBOI'O 3HAHHA, €TI0 MHHTCPIIPCTAINH, npeo6pa30BaHH}o H TPHUMCHCHUIO B

Pa3INnYHBIX y‘-ICGHI:IX " HOBBIX CUTYyalUsIX.

K xoniy oOyuenust B 8 Kiacce mpeaMeTHbIE Pe3ylbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb c(HOPMUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHN: aTOM, MOJEKYJIAa, XUMUYECKUU
3JIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMECh (OJAHOpPOAHAs U
HEOJJHOPO/IHAs), BaJICHTHOCTb, OTHOCHTEJIbHAas aTOMHas M MOJIEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBass JOJs XHMHUYECKOIO
3JIEMEHTAa B COCAMHEHHUM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AJEKTPOOTPULIATEIBHOCTD, CTENIEHb OKHUCICHMSI, XUMUUECKasl peaklus, KJacCuPpUKaus
peakuuil: peakluy COCIUHEHUS, PEAKLIUU Pa3JI0KEHHs, PEaKIIMK 3aMELICHUs, PEaKIIUU
0o0MEeHa, 9K30- M 3HJOTEPMUYECKUE PEAKIIMHU, TEITIOBOM Y(PPEKT peakiuu, sApo aToma,
AJIEKTPOHHBIM CJIOM aroma, aroMHas OpOWTanb, pajguyC aroMa, XMMHUYEcKas CBS3b,
IIOJIIpHAsl W HEMNOJIApHAas KOBAJICHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBast JOJIs BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B paCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHYECKHMX IOHATUH M NPUMEHATH 3TH
MIOHSITHS NIPU ONIMCAHUM BEILECTB U MX IPEBPALICHUI;

UCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY I COCTaBlIeHHs (OpMya BELIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIU;

OTIPENIENIATh BaJCHTHOCTh ATOMOB JJIEMEHTOB B OHMHAPHBIX COCIWHEHUAX, CTETECHBb
OKHCJICHHS DJIEMEHTOB B OWMHApHBIX COEAMHEHHSX, MPHHAJUICKHOCTh BEIIECTB K
onpefeNéHHOMY Kilaccy COeAMHEHMH 1o QopmynaMm, BHI XHMHUYECKOM CBS3U
(KOBaJIeHTHAs! U MOHHAs) B HEOPTAaHUYECKUX COCTUHECHUSAX;

packpsiBaTh cmbica [lepuoanueckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
[IOHMMAHHE INEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUEHUS, 3aKOHa ABOraipo;

ONUCHIBaTh M XapakTepu3oBaTh TabnuuHyto ¢opmy Ilepuonnueckoil cucTemsl
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh IMOHATHS «IJIaBHas moArpymnmna (A-rpymma)» u
«mobounas moxarpynmna (b-rpymma)», Maneie U OONbIIME TEPHOJbI, COOTHOCHUTH
0003Ha4YeHus, KoTopbsle UMeroTcsl B Tabnuue «llepuonnyeckas cucteMa XUMHUYECKHX
anemenToB J[. . MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (cocTaB M 3apsia sapa, o0llee YHCIO JJIEKTPOHOB U
pacnpezielieHre UX M0 3JIEKTPOHHBIM CIO0SM);

KJIaCCU(UIIMPOBATh XMMHUYECKHE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YMUCIY U COCTaBYy Y4YacTBYIOUIMX B PEAKLUH BELIECTB, MO TEMJIOBOMY
dhdexry);

XapaKkTepu30BaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  IOATBEp)KJas  ONHCAHUE TPUMEpaMHM  MOJIEKYJISIPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUI;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH NMPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B Pa3IMYHbIX YCIOBUSIX;
BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMUYECKOTO IEMEHTA 110 (hOpMyJie COEMHEHUS, MAaCCOBYIO JOJIIO0 BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MIPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHON ACATEIBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AIINIO, KIaCCU(DUKAIINIO, BBISIBICHUE MPUIMHHO-
CIEACTBEHHBIX CBSI3€M — JJIsI M3y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAYYHBIE = METOJbl ~ TO3HaHWs  —  HaONMIOJeHWe,  H3MEpeHHe,
MOJICJIMPOBAHNE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN);

ClieloBaTh TMpaBWjaM TMOJb30BaHUS XUMHUYECKOM TOCYIOM H  Ja0OpaTOPHBIM
o0Opy/IOBaHUEM, a TaK)Ke MpaBHIaM OOpalIeHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYyYEHHUIO
U cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHCIOPOHa), MPHUTOTOBICHHUIO
pPacTBOPOB C OIpeneaEHHON MacCOBOM JoJieil pacTBOPEHHOIO BEIIECTBA, MIIAHUPOBATH
Y MPOBOJUTh XMMHUECKUE HKCIIEPUMEHTHI 110 Pacro3HABAaHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, (peHondTanenH, METUIOPAHXK U IPYTHE).

K koniy oOyuenus B 9 KJjacce mpeIMeTHbIE pe3yJbTaThl HA 0Aa30BOM ypPOBHE OJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATUH: XUMHYECKHM DJIEMEHT, aTOM,
MOJIEKYJa, NOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEGHTHOCTb,
AJEKTPOOTPHULIATEIBLHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKAs pEaKlMs, XUMUYecKas
CBSI3b, TEIJIOBOW 3(PPEKT peakuuu, MoJib, MOJSPHBII 00BEM, PacTBOpP, DIEKTPOIUTHI,
HEDJICKTPOJIUTBI, JIEKTPOJIUTUYECKAs JUCCOLMAlMA, pEeaklUM HOHHOIo OOMeEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpAaTHMblE U HEOOpaTHUMbIE PpEAKIINH,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHUCJIGHHE M BOCCTAHOBJIEHHME, aJJIOTPOIHUs, aMPOTEpHOCTh, XUMHUYECKAs CBSI3b
(KoBaJIeHTHasl, HWOHHAs, METAJUIMYECKas), KpUCTAJUIMYECKas peleETKa, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XMMHMUYECKON peakluu, MpeleibHO JOIyCcTUMas
koHueHrtpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUH M NPUMEHSATH 3TU
MOHSITHS ITPU ONMCAHUM BEILIECTB U UX IPEBPAICHUI;

UCIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JJISi COCTaBi€HHS (OpMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAENATh BAJCHTHOCTb M CTENEHb OKHUCIEHUS XHMHUYECKUX JJIEMEHTOB B
COEIMHEHMSX pPa3IM4YHOTO COCTaBa, MPHUHAIJIEKHOCTh BEIIECTB K ONpEACIEHHOMY
KJIaccy COEAMHEHMH Mo (opmyniam, BHJ XMMHUYECKOH CBSI3U (KOBaJE€HTHas, WOHHai,
METaJIJIMYECKasi) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOU
dbopMyIie, XxapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COECTUHEHHM, THUII
KPUCTAJIIMYECKON pEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoandeckoro 3akona . 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHUE: ONHUCHIBATh M XapaKTepu30BaTh TabauuHyo ¢opmy Ileprnonuueckoil
CHCTEMbl XMMHYECKHMX O3JIEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHas noArpymmna (A-
rpynma)» u «nobouynas mnoxarpymmna (b-rpynma)», manele u Oosblive TEPUOJBI,
COOTHOCUTh 00O3HAYEHHs, KOTOpblE HMEIOTCS B MEPUOAUYECKON Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHMsI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsiz s1pa, o0lIee YUCIIO IEKTPOHOB M PaCHpeAeSICHHE UX O 3JICKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB OJJIEMEHTOB U HX
COEIMHEHUI B MpeJenax MajbIX NMEPUOJ0B U TJIaBHBIX HNOArPYNN C YYETOM CTPOEHUS
UX aTOMOB;



KJIaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC BJICMCHTBI, HCOPraHM4YCCKUEC BCIICCTBA, XUMHYCCKUC
peakuuu (110 YHMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEILIECTB, IO TEIUIOBOMY
s dexTy, Mo U3BMEHEHHUIO CTEIIeHENH OKUCIICHUS XUMUYECKHUX DJIIEMEHTOB);
XapaKTepH30BaTh (OMUCHIBATH) OOMMKE M CHEMUPUUECKHEe XHUMHYECKHE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPXKAast ONKUCAHUE TPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHUil;

COCTaBJIATh YPaBHEHHsI ICKTPOIUTUYSCKON AUCCOIUAIIMH KHUCIIOT, IIeT0Uei U COJeH,
MIOJIHBIE U COKpAIIEHHBIE YPaBHEHUS peaKIMii MIOHHOTO 0OMeHa, ypaBHEHUS peaKIIHid,
MNOATBCPXKAAOIUX  CYHICCTBOBAHUC T€HETUYECKOM CBSA3U MCXKAY BCHICCTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BO3MOMXHOCTHU
MPOTEKAaHUsI XMMUUYECKUX MPEBPAIICHU B PA3INYHBIX YCIOBUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJII0 XUMHUYECKOT0 3JIeMeHTa 1o (GopMyJie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaknu;

coOmoaTh MpaBujia IOJB30BAaHMA XHUMHMYECKOW TOCYIod U J1abopaTOpHBIM
o0opynoBaHuEM, a TakKe MpaBWiIa OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
HHCTPYKIUUSAMHU 110 BBIITOJHCHHIO J'Ia60paTOpHI)IX XUMHYCCKUX OIIBITOB IIO IMOJYYCHHUIO
1 cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaUeCTBEHHBII COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOPUA-, OpOMHI-, MOAMI-, KapOoHat-, docdart-,
CWIIMKAT-, Cynb(dar-, TUIPOKCUI-HUOHBI, KATHOHbI aMMOHHS W HOHBI H3yYEHHBIX
MCTAJJIOB, MPUCYTCTBYIOIIKUEC B BOAHBIX PACTBOPAX HCOPraHNUCCKHUX BCUICCTB,
MNPUMCHATH OCHOBHBIC ONCpanuu MBICIIUTEILHOU JACATCIIbHOCTH — aHaJIu3 U CHHTE3,
CpaBHCHHC, 0606HI€HI/IC, CUCTCMATU3alUI0, BBIABJICHHUC [MPUYMHHO-CIICACTBCHHBIX
CBSI3eM — ISl M3Y4YEHHS CBOWMCTB BEHIECTB M XMMHYECKHX PEAKIHUM, €CTECTBEHHO-
HAyYyHbIE METOJbI TMO3HAaHUS — HaONIOJEHHWE, W3MEPEHHEe, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne HauMmenoBanue pa3ienoB u DJIeKTPOHHBIe (HH(POBHIE)
KonTpoabHbie IIpakTnueckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Paznea 1. IlepBoHavanbHble XUMHYECKHE TIOHATHUSA
XuMus — BaxkHasi 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKON A TEIHbHOCTH
YeJIoBeKa
BemectBa u xumuyeckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFO
peakuuu
Uroro no pazneny 20
Pasnea 2. BaxkHelilne npeacTaBuTe I HEOPraHUYeCKUX BellleCTB
Bosnyx. Kucnopon. Ilonsitue
2.1 X pol 6 https://m.edsoo.r/DSBORTY30
00 oxcHuaax
Bonopoa. Ionstue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCIIOTaX U COJISIX
Bopa. PactBopsl. [lonsitue 06
2.3 A P 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHMSIX
OCHOBHBIE KJIaCCBI
2.4 11 1 1 https://m.edsoo.ru/0T5SASMOWT

HEOPraHWYECKUX COCIMHEHUN

Hroro no paszneny 30

Pasnen 3. Ilepunoanueckuii 3axkon u [lepuoguueckasi cucrema xumndeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.

Xumuyeckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBHTEIbHBIE pPeaknuu



[lepronnueckuii 3aKOH 1
Ilepuoanueckas cucrema

3.1 XUMHUYECKHX djiemeHToB 1. 1. 7 https://m.edsoo.ru/TCBJBVWEZ
MenneneeBa. CtpoeHue
aToMa
XuMHYecKas CB3b.
3.2 OKHCIUTETBHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAaHOBHUTEJIbHBIC PEAKIIHI
Wroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 [TIPO'PAMME




9 KUIIACC

HaumeHnoBaHue pa3aejaoB 1 TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (ppOBbIE)

Ne i/m Kontpoabubsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThbI
Paspnen 1. BemecTBo 1 XUMH4YeCKHE peaKIIUA
[ToBTOpeHME U yriayoiieHne 3HaHUI
1.1 P YLy 5 1 https://m.edsoo.re/EQETUT35Z
OCHOBHBIX Pa3J/IeNIoB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 . 4 https://m.edsoo.ru/AFN4ALWG7U
peakiuii
DJNIEKTPONUTHYECKAS JUCCOLIMALIMS.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/KODURS50VV
XUMHYECKUE PEAKIIUU B pacTBOPAX
Uroro no pazaeny 17
Paspnen 2. HemeTaJuibl M X COeIMHEHUSA
OO61mas xapakTepuCTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo.ru/ZTN1F7001
sneMeHToB VIIA-rpynmbl. ["anioreHst
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 saneMeHToB VIA-rpynmsl. Cepa u eé€ 6 https://m.edsoo.ru/P3DHMFB09
COCTMHCHHUS
OO01m1ast XxapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCTMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX
24 aneMmeHToB [VA-rpynnsl. Yriepon u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUU U UX COEIUHEHHUS
Hroro no pazaeny 25



Pa3gen 3. MeTa/iILI M X CO€IHHEHUS

3.1 OO0mmue cBOicTBa METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxknaenmme MeTaJUIBI U UX COSTMHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
BemiectBa 1 maTepualibl B KU3HU
4.1 3 https://m.edsoo.ru/TENBWEF7Y
YyeJIoBeKa
Uroro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KounTposabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3yYeHHs

DJIeKTpPOHHbIE HU(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

[Ipenmer xumuu. Ponp xumun
B JKH3HHM 4eoBeka. Tena u
BEIIECTBA

04.09.2026

https://m.edsoo.ru/L62DS2CZR

ITonsatue o MCTOAaX IIO3HaAHUA
B XUMHHU

[IpakTnueckas padora Ne 1
«IIpaBuma paboThI B
nabopaTtopuu U IpUEMBI
oOparieHus ¢ 1a00paTOPHBIM
00opyIOBaHUEMY

UucTsle BeleCTBa U CMECH.
CrniocoObl pa3zeneHus cmece
[TpakTuyeckas pabora Ne 2
«Paznenenue cmeceit (Ha
pUMEpPe OYUCTKH MTOBAPEHHOMN
COJIN)»

ATOMBI ¥ MOJIEKYJIBI

XUMHUYECKHE DIIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

[IpocTeie U ca0XKHBIE

08.09.2026

11.09.2026

15.09.2026

18.09.2026

22.09.2026

25.09.2026

29.09.2026

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

https://m.edsoo.ru/LSEW4353D

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

https://m.edsoo.ru/K3LSSMCRY

https://m.edsoo.ru/BLS04WTB8

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo.ru/DXJBSTJ95




10

11

12

13

14

15

16

17

BCIICCTBA

ATOMHO-MOJIEKYJISIPHOE
y4EHHE

3aKOH ITOCTOSHCTBA COCTaBa
BEIIIECTB. XUMHYECKas
dbopmyna. BareHTHOCTD
aTOMOB XMMHUYECKHX
3JICMCHTOB

OrtHocuTeNnbHas aTOMHAs
Macca. OTHOCUTENbLHAS
MOJICKYJIIpHAas Macca

MaccoBas qoist XUMHYECKOTO
DJIEMEHTA B COEIUHEHUN

KommnuectBo BemecTsa. Mob.

MousipHas macca

PuznyecKre 1 XUMHYECKHE
SIBJICHUSI. XUMUYECKast
peakius

[Ipu3Haku u ycnoBus
MPOTEKAHUSI XUMUYECKUX
peaxkuuii

3aKOH COXpaHEHUsI MaCcChl
BEIIECTB. XUMHUUECKUE
ypaBHEHUS

BreramcineHns Koan4uecTBa,
MacChl BEIIECTBA 110
YPaBHEHUSAM XUMHUYECKUX
peakiui

02.10.2026

06.10.2026

09.10.2026

13.10.2026

16.10.2026

20.10.2026

23.10.2026

06.11.2026

10.11.2026

https://m.edsoo.ru/1MOBJ30QZ5

https://m.edsoo.ru/IMC496FX6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV580OMVE

https://m.edsoo.ru/368UNL5Y?2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQS5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE




18

19

20

21

Krnaccudukanus XuMHIeCKUX
peakiuii (CoeTMHeHHS,
pas3IoKeHus, 3aMeIICHNS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHImKIoneauct. O0o0IIeHne 1
cucTeEMaTH3alus 3HaHUH

Kontponsnas padora Nel mo
teme «BemiecTa n
XUMHYCCKUEC pCAKINN»

Boznyx — cmech razos.
Cocras Bo3nyxa. Kucnopog —
3JIEMEHT U MPOCTOE BEIIECTBO.
O30H

13.11.2026

17.11.2026

20.11.2026

24.11.2026

27.11.2026

https://m.edsoo.ru/L4807LAGB

https://m.edsoo.ru/P1WARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/XONONRNI1P

22

23

24

25

duznyeckue 1 XUMHUYECKHE
CBOICTBA KHCIIOpOaa (peaKIuu
OKHCJIEHUS, TOPEHUE).
IlonstHe 00 okcHIax

CriocoObl ToTydeHust
KHCTIOpO/ia B JTA0OpaTOPUU U
MPOMBIIIJICHHOCTH.
[Tpumenenue kucaopoa

TennoBoit a3 ekt
XUMHYECKON peaKinu,
MOHATUE O TEPMOXUMUYECKOM
ypaBHEHUH, 3K30- U
IHAOTEPMHUYCCKUX PEAKIIUIX

ToruBo (HedTh, yroas u
MeTaH). 3arpsi3HeHUE BO3ayXa,

01.12.2026

04.12.2026

08.12.2026

11.12.2026

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VIWB6A2RD

https://m.edsoo.ru/PNMKIJZHKX

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




26

27

28

29

30

31

32

33

34

CIIOCOOBI €T0 MPEIOTBPAIICHUS

[TpakTuyeckas padora Ne 3 o
teme «[lomydenue n
coOupaHue KUCIopoIa,
W3y4YEHUE €r0 CBOMCTBY»

Bonopon — anemeHT u
IIPOCTOE BELIECTBO.
Haxoxnenue B mpupose

PusnyecKkre U1 XUMHIECKUE
CBOMCTBA BOAOPOJA.
IIpumeHeHue Bogopoaa

IlonsTre 0 KMCIIOTaX U COJISIX

CriocoObI mosTyueHHs
BOJIOpOa B JIabOpaTopuu
[TpakTrueckas padota Ne 4 mo
teme «[lonmyuenue u
cobupaHue BO10po/a,
HU3yYEHHUE Er0 CBOMCTB)»
Mosipablii 00bEM Ta30B.
3akoH ABoraapo

Brruncitenus o0néma,
KOJIMYECTBA BEIISCTBA rasa I1o
€r0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA W 00BEMY
Brrunciaenus o0bEMOB ra3oB

10 YPaBHEHUIO peaKkluu Ha
OCHOBE 3aKOHA 00BEMHBIX

15.12.2026

18.12.2026

22.12.2026

25.12.2026

29.12.2026

12.01.2027

15.01.2027

19.01.2027

22.01.2027

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

https://m.edsoo.ru/WD392ACWB

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

https://m.edsoo.ru/TMWNIVC43

https://m.eds00.ru/CO9TO9UCIP

https://m.edsoo.ru/SS3IWAX33K

https://m.edsoo.ru/M3KSO10DQ

https://m.eds0o0.ru/MXGOY304M

https://m.eds00.ru/9TOSAXABY




35

36

37

38

39

OTHOIIIEHUH ra30B

dusndueckre U XUMHUICCKUE
CBOICTBAa BOJBI

Cocras ocHoBanwmii. [lonsatue
00 MHJIUKATOpax

Boga xak pactBoputes.
Hacpimennsie u
HEHACBIIIEHHBIE PACTBOPBI.
MaccoBas 1071 BEIlIECTBA B
pacTBope

[IpakTnueckas padora Ne 5 o
teme «lIpurorosnenue
pacTBOPOB C ONpPEETEHHON
MacCOBOH IoJIeH
PacTBOPEHHOTI'O BEILLIECTBA»

KonTponbhas padora Ne2 no

teme «Kucnopoa. Bogopoz.
Bonay»

26.01.2027

29.01.2027

02.02.2027

05.02.2027

09.02.2027

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

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA

https://m.edsoo.ru/IM7935DRY

40

OKcHabI: COCTaB,
KJIacCU(pUKaIHs,
HOMECHKJIATypa

12.02.2027

https://m.edsoo.ru/STESJINAY

41

[TonydyeHnue u xuMuyeckue
CBOMCTBA KUCIIOTHHIX,
OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

16.02.2027

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

42

OcHOBaHUSA: COCTAaB,
KIIacCUUKaIus,
HOMCHKJIATypa

19.02.2027

https://m.edsoo.ru/SU397HUSC




43

44

45

46

47

[Tonyuenue u XuMHUYECKHE
CBOMCTBa OCHOBAHUI

Kucnotsr: cocras,
KJIacCU(pUKaIus,
HOMEHKJIaTypa

[Tonydyenue u xuMu4eckue
CBOMCTBA KHCIIOT

Comnu (cpemanue):
HOMEHKJIaTypa, CIIOCOObI
MOJTyYeHUs, XUMUYECKUE
CBOMCTBA

[TpakTrueckas padota Ne 6.
Pemenue skcriepuMeHTaNIbHBIX
3aja4 1o reme «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX
COEIUHEHUIN

23.02.2027

26.02.2027

02.03.2027

05.03.2027

09.03.2027

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JISNUIM9TJ

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

48

49

['eHeTrdeckas CBSI3b MEKIY
KJIacCaMH HEOPTaHHMYECKUX
COCTUHEHUH

O0600611eH1E U
cucTeEMaTH3allus 3HaHUH

12.03.2027

16.03.2027

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN

50

KonTponbnas pabota Ne3 mo
TeMe "OCHOBHBIE KJIACCHI
HEOPTraHWYECKHUX COCTMHCHUI"

19.03.2027

https://m.edsoo.ru/AFA7IDULD

51

[TepBbie mONBITKH
KJIaCCU(UKALNU XUMHUYECKUX
3neMeHToB. [lonsTHE O
TPYIIAxX CXOAHBIX HJIEMEHTOB

23.03.2027

https://m.edsoo.ru/COV3CC214




52

53

54

55

56

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHYECKUX djieMeHToB /. .
Menneneesa

[Iepuonsl, rpynmsl,
MOATPYIIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX s1ep. M30Tomnbl
CrpoeHue 371eKTpPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
[Tepuoanueckoit cucremsl /.
N. Menneneesa

XapakTeprucTuka XMMHUYECKOTO

9JIEMEHTA 110 €r0 MOJI0KESHUTO
B [Iepuoaunueckoii cucreme /.
H. Menneneepa

26.03.2027

06.04.2027

09.04.2027

13.04.2027

16.04.2027

https://m.edsoo.ru/X9F1NR3US

https://m.edsoo.ru/NOMWWIJRXN

https://m.edsoo.ru/IMUDOMRSH

https://m.edsoo.ru/T9SYNVE8B2

https://m.edsoo.ru/YIPO4OMDX

57

58

59

3nauenue [lepuoanueckoro
3aKOHa JJIs1 pa3BUTHS HAYKU U
npaktuku. J[. 1. Menzaeneen
— Y4€HBIH, [1e1aror U
rpaKJaHUH

PesepBubiil ypok. O60011eHIE
U cUCTeMaTu3alus 3HaHui /
Bcepocculickas npoBepodHas
pabota

KonTponbnas pabora Ne4 no
teme «CTpoeHne aroma.
XuMmu4ueckas CBs3b /
Bcepoccwuiickas mpoBepouHast

20.04.2027

23.04.2027

27.04.2027

https://m.edsoo.ru/SZD8XEOQOP

https://m.edsoo.ru/ZCQTRPOSY

https://m.edsoo.ru/FTIZF99WE




pabota

DNEeKTPOOTPULIATEIHHOCTD

60 aTOMOB XMUMHYECKUX 1 30.04.2027 https://m.edsoo.ru/HZA110EDS8
DJIEMEHTOB
61 HMonnast xumnueckas CBsI3b 1 04.05.2027 https://m.edsoo.ru/3SY 1RJKVI
K .05.202
62 OBAICHTHA TOTLpHaA | 07.05.2027 | os//m.edsoor/EOL3MT2AE
XUMHAYECKAS CBA3b
63 Koanenthas nerossphas | 11052027\ su/m.edsoo.ru/9Y VR3FUXI
XUMUYECKAS CBA3b
64 CreneHb OKUCIEHUS 1 14.05.2027 https://m.edsoo.ru/RA6CVXM66
- 18.05.202
65 OxucnHTeLHO 1 8052027 | tps://m.edsoo.ru/ZXNCATDOZ
BOCCTaHOBUTEJIbHBIE PEAKIINN
21.05.202
66 Oxncnuren u 1 052027 tipsi//m.edso0.ru/QPS46Z5PU
BOCCTAHOBUTEIH
PesepBHblit ypok. O60011eHNE
67 11 CHCTCMATHATIHIA SHATHH TO | 25.05.2027  https://m.edsoo.ri/4ARH7M35NE
teme «CTpoeHue aToma.
XUMHYECKas CBA3ZLY
PesepBHblit ypok. O60011eHNE
68 . 1 https://m.edsoo.ru/7DNRBZ948
U CUCTEMATU3ALN 3HAHUI
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME




9 KUIIACC

KonuyecTBo yacos
Ne HMara DJIEKTPOHHBIE M (pPOBbIE

Tema ypoka KonTpoabsnubsie IIpakTnueckue
n/n Bcero u3ydeHuss  o0pa3oBaTeJbHbIe PecypcChl

padoThI padoThbI

Ilepronnueckuil 3aK0OH.

I .09.202
cprodHeckad cuctema 1 03.09.2026 https://m.edsoo.ru/ECRKA90AY

XUMHUYECKUX deMeHTOB [[. .
MenaeneeBa

3aKOHOMEPHOCTH B

i 08.09.2026
HSMCHCHIH CBOHCTS 1 ? https://m.edsoo.ru/GNJPEROFB

XUMHYECKUX DIIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

Knaccudukanmst u 10.09.2026
HOMEHKJIaTypa 1 https://m.edsoo.ru/'WTO1WRA20Q

HCOPTaHNYCCKUX BCIICCTB

Bunn XuMH4YecKkou CBSI3H U
15.09.2026
TUTBI KPUCTATUTMYECKHUX 1 ? https://m.edsoo.ru/UI4Y5SCFRV

pemeToK

Kontponbnas padora Nel mo

teMe «IloBTOpeHue n
17.09.2026
yriyoJieHne 3HaHUH 1 1 ? https://m.edsoo.ru/J4X87ZN212

OCHOBHBIX Pa3/IeloB Kypca 8
KJ1acca

Knaccnibnxaunﬂ XUMHYECKUX 2.09.2026
peaKkuii 1Mo pa3JIuyHbIM 1 https://m.edsoo.ru/X8XAE7E2J

npU3HaKaM
[TonsiTue o ckopoctu 1 24.09.2026  https://m.edsoo.ru/6VLXCYY7N




10

XUMHUYECKON pEaKIIUU.
[loHsiTHE O TOMOTE€HHBIX U
TeTEPOreHHBIX PEAKLIUAX

IToHsiTHE O XMMUYECKOM
paBHOBecHH. PaKTOPBHI,
BIIUAIOIINE HA CKOPOCTh
XUMHYECKON peakiuu u
MOJIOKEHUE XUMHYECKOTO
paBHOBECHS

OKucIuTEIHLHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU
Teopust 3AEKTPOAUTUYECKOMN
nuccoranuu. CUnbHbIE U
cJ1a0bl€ ANEKTPOJIUTHI

29.09.2026

01.10.2026

06.10.2026

https://m.edsoo.ru/H4FH7NZNM

https://m.eds00.ru/648V 11026

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

11

HonHbIe ypaBHEHHS peaKkLuil

08.10.2026

https://m.edsoo.ru/VN2SBION1R

12

13

14

15

XUMHUYEeCKHE CBOMCTBA
KHCJIOT U OCHOBAaHHUH B CBETE
MpeACTaBICHUN 00
ANEKTPOIUTUIECKON
JIFCCOIAIAN

XHUMHYEeCKHE CBOMCTBA COJIeH
B CBETE MpEJCTaBICHUHN 00
AIEKTPOIUTUUECKON
JMCCOLNAIIN

[TonsaTHEe 0 rugponnse conen

O060011eHNe 1

13.10.2026

15.10.2026

20.10.2026

22.10.2026

https://m.edsoo.ru/SHH81Y VXI

https://m.edsoo.ru/ETD5QTS4G

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

https://m.edsoo.ru/FEEIZRMBG




16

17

18

19

20

21

22

cUCTeEMAaTH3aUd 3HAHUN

[TpakTuyeckas padora Ne 1.
«Pemenne
HKCIIEPUMEHTAIBHBIX 3371a49»

Konrtponsnas padora Ne2 ro
TeMe «DNEeKTPOJIUTUYECKAs]
quccouuanys. XUMHUECKHe
peaxkiuu B pacCTBOPAX»

OO11ast xapakTepucTHKa
rajJoreHoB. XUMUYECKHE
CBOIMCTBA Ha IIPUMEPE XJI0pa

Xnopooaopon. ConsiHas
KHUCJIOTa, XUMHUYECKHE
CBOICTBA, OJyuEHHUE,
IIPUMEHEHUE

[IpakTuueckas padora Ne 2 o
teme «llonyuenue consaHoM
KHUCTIOTHI, U3y4YeHHE €€
CBOMCTB»

Berurcnenus mo ypaBHEHUSM
XUMHYCCKHUX PEAKIUH, €CIIN
OJIMH M3 PEearcHTOB JlaH B
H30BITKE

OO1as xapakTepucTUKa
aneMeHToB VIA-rpynmsl

05.11.2026

10.11.2026

12.11.2026

17.11.2026

19.11.2026

24.11.2026

26.11.2026

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

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

https://m.edsoo.;u/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

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

https://m.edsoo.ru/VMWKERSEP

23

AnnoTtponHbie MoU(UKAIIH
cepol. HaxoxieHne cepbl U €€
COEAMHEHUI B IPUPOJIE.

01.12.2026

https://m.edsoo.ru/CX10EU8PO




24

25

26

27

XUMHYECKUE CBOMCTBA CEPhI
CepoBoopo/1, CTpOEHHUE,
buznYeCKre U XUMUIECKHE
CBOICTBa

Oxcuppl cepsl. CepHas

KUCIIOTa, (PU3NYECKUE U
XMMUYECKHE CBOWCTBA,

pUMEHEHNE

XUMHUUECKUE PEAKLINH,
JIeXkaIIe B OCHOBE
MPOMBIIIJIEHHOTO CII0c00a
MOJTyYEHUS] CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHNE
OKpY>KaroIleu cpeibl
COEIMHEHMSIMU CEPBI
Brruncienue maccoBoit 10au
BBIXO0/JIa TPOJIYKTa PeaKuu

03.12.2026

08.12.2026

10.12.2026

15.12.2026

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH 1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

28

29

30

OO1as xapakTepucTUKa
3JeMEHTOB V A-rpynmbl. A30T,
pacnpoCTpaHEHHUE B IPUPOJE,
¢duznvecKkre 1 XUMHUYECKUE
CBOMCTBA

AMMuak, ero puznyeckue u
XUMHUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHHE

[IpakTuueckas pabora Ne 3 o
teme «[lomydenne ammuaxa,
U3yUYeHHE €r0 CBOHCTBY»

17.12.2026

22.12.2026

24.12.2026

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IF]




31

32

33

34

35

36

37

38

A3oTHas KUCIO0TAa, €€
(bU3HYEeCKUEe U XUMHYECCKUE
CBOMCTBa

Hcnons3oBaHne HUTPATOB U
COJIEl aMMOHUS B Ka4eCTBE
MUHEPAIBHBIX YI0OPEHUH.
XHUMUYECKOE 3arpsI3HEHUE
OKpY>KaroIen Cpeibl
COEIMHEHHSIMH a30Ta
dochop. Oxeun pochopa (V)
u hochopHas KucnoTa,
buznyecKue 1 XUMUYECKHE
CBOICTBa, MOJy4YeHHE

Hcnonbs3oBanue ¢pocdaTos B
KaueCcTBe MHUHEPATbHBIX
ynoOpeHuit. 3arps3HeHHE
MIPUPOTHON CPEIbI
dbocharamu

Yraepon, pacipocTpaHEHHE B
npupoje, Gpu3nyecKue u
XHMHUYECKHE CBOMCTBA
Oxcuasl yriaepona, ux
(bu3HYECKUE M XUMUYICCKHEC
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuaoMm yriepoaa (IV)
VronbpHas KHCI0Ta B €€ COIH

[TpakTuyeckas padora Ne 4 o
teme "l[lonyuenue

29.12.2026

12.01.2027

14.01.2027

19.01.2027

21.01.2027

26.01.2027

28.01.2027
02.02.2027

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.edsoo.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HU65V

https://m.edsoo.ru/DWOM6SUUL

https://m.eds0o0.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHD6IPA

https://m.edsoo.ru/G2HZXQGCS




39

40

41

YIIJIEKHUCIIOTO Ta3a.
KavectBeHHast peakius Ha
KkapOoHaT-noH"

[TepBoHauaNbHBIE TOHATHUS 00
OpPraHUYECKNX BEHIECTBAX KaK
0 COEUHEHUSX yIiepoaa

erMHI/Iﬁ " €T0 COCIUHCHUA

[TpakTuyeckas padora Ne 5.
Pewmenune
AKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «Baxxknenmue
HEMETAJUIbl ¥ UX COETUHEHUS

04.02.2027

09.02.2027

11.02.2027

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

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

https://m.edsoo.ru/O7E8DOD7Z

42

KonTponbnas pabota Ne3 mo
Teme «Baxueine
HEMETaJUIbl U UX COCTUHEHUS»

16.02.2027

https://m.edsoo0.ru/S85J9UGH3

43

44

45

OO6mrast xapaKTepuCTHUKA
XHUMHYECKHUX 3JIEMEHTOB —
MeTauioB. Meranmnndeckas
CBSI3b U METaJlJINYecKas
KpUCTaJUIMYECKasl PEeIIETKA.
duznyeckue CBOMCTBA
METaJIJI0B

XHUMHUYECKHE CBONCTBA
METAJIJIOB.
DAEKTPOXUMHUUYECKUHN PSIIT
HaIpsKEHUN METaJlIOB

OOu1re crniocoObl NOTYYEeHUS
MeTaiioB. CIiiaBbl.

18.02.2027

23.02.2027

25.02.2027

https://m.edsoo.ru/ XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edsoo.ru/G54GDQI2D




46

47

48

49

50

51

52

53

54

55

Boruncnenus no ypaBHeHUsIM
XUMHMYECKUX PEaKLU, €CIIn
OJIUH U3 PEarcHTOB CONEPIKUT
IIPUMECH

[TonsiTHE 0 KOppO3UN
METAJIJIOB

[Ileno4ynbie MeTaIbI

OKCI/II[BI U TUAPOKCHUABI
HaTpus U KaJiusd

[Ilenouno3eMeNnbHBIC METATIIbI
— KaJIbIIMHA ¥ MarHui

Baxxneiinime coe TMHEHUS
KaJIbIUA

O060011eH e U
CHCTEMAaTH3aLUs 3HAHUI

JKécTKOoCTh BOABI ¥ CLIOCOOBI
€€ yCTpaHEHHUS

ITpakTrueckas pabora Ne 6 1o
TeMme "JKECTKOCTE BOIBI H
METOJIbl €€ ycTpaHEeHUs"

AroMAHUNA

AmdoTepHbIe cBOMCTBA

02.03.2027

04.03.2027

09.03.2027

11.03.2027

16.03.2027

18.03.2027

23.03.2027

25.03.2027

06.04.2027

08.04.2027

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

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

https://m.edsoo.ru/Q4DX0G3U9

https://m.edsoo.ru/REOCDYO0K6

https://m.edsoo.ru/CJR96CMZA

https://m.eds00.ru/O5SPXGG1BE

https://m.edsoo.ru/ WEMBFTTTP

https://m.edsoo.ru/NFIROKB8J

https://m.edsoo.ru/9ZJ8RD1TV

https://m.edsoo.ru/NISKIIOJ5




56

57

58

OKCHIa 1 FI/II[pOKCI/II[a
Kemneso

OKCHUIBI, THIPOKCHUJIBI U COJTH
xenesa (I1) u xxenesa (I1I)

O0600111eHIE U
cUCTEMAaTH3ad 3HAHUN

13.04.2027

15.04.2027

20.04.2027

https://m.edsoo.ru/F20NJRS5SR

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

60

61

[TpakTuyeckas padora Ne 7.
Pemenue
AKCIIEPUMEHTAIbHBIX 33/1a4 10
TeMe «BaxkHenne MeTabl
" UX COCTUHCHHS

Brriuucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JaH B
M30BITKE WU COACPIKUT
npuMecH. Beraucnenust
MaccOBOM J0JH BBIXOJIa
MPOJYKTA PEaKuu
Oo6o0uieHne u
cucTeEMaTH3alus 3HaHUH

22.04.2027

27.04.2027

29.04.2027

https://m.edsoo.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/B§TOVTKOP

62

KonTponbnas pabota Ne4 mo
Teme «BaxkHeunmme MeTaibl
1 UX COCTUHEHUS»

04.05.2027

https://m.edsoo.ru/703C804GN

63

64

BeniectBa u maTepuansl B
OBCEIHEBHOMN KU3HU
JeJ0BeKa

XHUMHUECKOE 3arpsA3HCHUC

06.05.2027

11.05.2027

https://m.edsoo.ru/OFI32JMT0

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




OKpY>KaroIleu cpeibl

p 13.05.2027

65 O/ XHMHI B Petieriii 1 3.05.2027 1 os/m.edsoo.ru/180203Y28
DKOJIOTHYECCKUX Hp06JIeM
p it ypok. 0606 05.

66 C3CPBHBIN YPOIit. LOODINEHHE 1 18.05.2027  ios://m.edsoo.r/DT1BASSU4
" cucreMaTtui3anus 3HaHUU
p it ypok. 0606 20.05.202

67 C3CPBHBIH YPOK. LIDODIICHHE 1 0.05.2027 \ tos://m.edsoo.r/PS2TIZNXV
U cucreMatusalys 3HaHUN
p i ypOK.

68 esepaHbIii ypok. Odobmenue 1 25.052027  hitps:/m.edsoo.ru/TMK36TIZG
U cucreMarnl3anys 3HaHUU

OBIIEE KOJMYECTBO UACOB s

I10 ITIPOTPAMME







IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KVIACC

Kon
NMPOBEPAEMOro
pe3yJbrara

1

1.1

1.2

1.3

1.4

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa30BaTeJIbHOM NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

ITo Teme: <<H€pBOHa‘~IaJII)HI>IC XUMHWYCCKUC ITOHATHUS»

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TIIOHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHH DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BELIECTBO, CMECh (OJHOpPOAHAas W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTENbHAs aTOMHAas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas [0Ji1 XUMHUYECKOIO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIA O0BEM, XMMHUYECKas pPEaKius,
KIacCU(pUKALMs  PEAKIMd:  PEeaKiUud  COCAWHCHHUS,  PEaKINH
pa3ioXKeHUs,, peakUuu 3aMEelIeHUs, peakuu oOMeHa, 5K30- U
SHIOTEPMUYECKHE PEAKINH, TEIJIOBOM 3(P¢EeKT peakiuu, pacTBop,
MaccoBas J10JiA BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B pacTBOPE
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX MOHSTUH H
MPUMEHSTH 3TU MOHATHUS IPU ONMUCAHUM BEIIECTB U UX MPEBpACHUI
UCIIONIb30BAaTh XUMHYECKYI0 CHUMBOJUKY JUISI COCTaBJICHHS (HOpMYyI
BEIIECTB U YPAaBHEHUN XUMHUYECKUX pEaKIUn

pacKkpblBaTh  CMBICI  3aKOHOB  COXPAaHEHHUS MacChl  BEIECTB,

MOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHSA, 3aKOHa

ABorazpo

1.5

1.6

1.7

ONpEAENsATh BaJEHTHOCTb AaTOMOB  JJIEMEHTOB B  OMHapHBIX
COEAMHEHMSIX

KJIaccu(UIUPOBaTh XMUMHUYECKHE pEaKIuu (10 YUCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEILECTB, 10 TEINIOBOMY 3P (DEKTY)
BBIUUCIIATH OTHOCHUTEIbHYIO MOJIEKYJSPHYIO U MOJSPHYIO MacChl

BCUICCTB



1.8

1.9

1.10

2.1

2.2

2.3

24

2.5

BBIUUCIIATh MAacCOBYIO JIOJII0O XHMHYECKOTO 3JEeMEHTa 1o (opmyre
COETMHEHMS,

BBIUYHCIISITH MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE

NPUMEHATh €CTECTBEHHOHAYYHbIE METO/bl MO3HAHUS — HAOJIOJICHHUE,
U3MEpEHUe,  MOJEJIMPOBAHME,  HOKCIEPUMEHT  (pealbHbIli U
MBICJICHHBIN )

[To Teme: «BaxkHeimme npeAcTaBUTENN HEOPTaHUYECKUX BEIIECTBY»
pacKpbhIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TIOHSATHUN: OKCHJ,
KHCIIOTa, OCHOBAHUE, COJIb

OIpEAEATh IPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy
COEMHEHMI 10 popMyamMm

KJIacCu(UIMPOBATh HEOPTAaHNYECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOWCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKJas ONHUCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX YPaBHEHUN COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIIUMA
IIPOrHO3MPOBAaTh CBOICTBA BEUIECTB B  3aBUCUMOCTH OT HX

Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaLLICHI/IfI B Pa3JIMYHBIX YCIIOBHUAX

2.6

CleloBaTh IMpaBWjaM IIOJIb30BaHUS XMUMHYECKOM MocyAod U
1abopaTopHbIM O0OpYAOBaHUEM, a TaKXkKe MpaBuiIaM OOpaIlEHUS C
BCIICCTBAMHU B COOTBCTCTBUHM C HUHCTPYKOUAMU 110 BBIIIOJIHCHUIO
71a00PaTOPHBIX XUMHMYECKHUX OMBITOB IO TMOJTYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOIOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCoOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATH U MPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTHI IO
pacro3HaBaHWIO PACTBOPOB Ielo4eld W KUCIOT C TOMOIIBIO

MHIUKATOpPOB (JIaKMYC, (heHOIPTaNCHH, METUIOPAHK U APYTHUE)

2.7

3.1

IIPOBOJUTH PACYETHI [0 YPABHEHHUIO XUMUYECKOU pEaKIuu

I[To Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux oanemeHtoB JI. M. MengeneeBa. CtpoeHHe aTOMOB.
Xumnueckasi cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKLIUM»

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSTHH: SApO aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToOMHas oOpOuTaib, paguyc aroma,

XUMHUUCCKasA CBA3b, IMMOJIpHAd M HCIIOJAPHAsA KOBAJICHTHAsA CBA3b,




3.2
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ANEKTPOOTPUILIATEILHOCTh, HOHHAs CBS3b, HWOH, KAaTHOH, AaHUOH,
CTEIEeHb OKUCIICHUS

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHThI

OIMCBIBAaTh M XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuoaudeckoit
CUCTEMbl XHMHYECKUX DJEMEHTOB: pa3jinyaTh MOHATHUS «IJIABHAs

noarpynma (Arpymma)» u «mnobovHas mnoarpymnma (brpymma)y,

«MaJiple» U «OOJIBIIHEY nepruoabl
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3.5

packpbiBath cmblcn Ilepuogudeckoro 3akoHa J[.M. Menneneesa:
JIEMOHCTPUPOBATh IOHUMAHUE MEPUOANIECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKHX DJIEMEHTOB OT HUX I0J0XeHHus B Ilepuoanueckoi

CUCTEMC

COOTHOCUTh  OOO3HA4YeHHUs, KOTOpbIE HMEIOTCA B  TabiuIe
«Ilepuoguueckass  cucteMa  XuUMHUYeckux  snemeHtoB ..
MeHpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB MW 3apsii sapa, oOIee [HCIIo

AJIEKTPOHOB U PACIIPEeETICHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

3.7

OMpeaciiATh CTCIICHb OKHCJIICHUSA 9JICMCHTOB B 6I/IHapHI)IX
COCANHCHUAX
ONpCACiIsITb BUJ XHMHYCSCKOH CBSI3U (KOBaJ'IeHTHaH n I/IOHHaH) B

HCOPTaHNUYCCKUX COCIUHCHUIAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

IIo Teme: «BeriecTBo 1 XUMHUYECKast peaknuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHUX TIOHATHI: pacTBOp,
AIIEKTPOJIUTHI, HEINIEKTPOJIUTHI, DIIEKTPOJUTHYECKAsT IHCCOIHMAIINS,
pEeaKkIuy MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
o0OpaTumble U HeoOpaTHUMbIe peakuumy,
OKHCJIMTEIbHOBOCCTAHOBUTEIbHBIE peakiuy, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHCICHHE ¥ BOCCTAHOBJIEHHE, aJUIOTPOIIHS,
amporepHOCTh,  XMMHYECKass  CBA3b  (KOBAJIEHTHAs,  HWOHHAsd,

METaJUIN4YecKas), KpPUCTAJUIMYECKas pelETKa, CIUIaBbl, CKOPOCTh



XUMHUYECKON peakiuu

1.2

1.3

1.4

1.5

2.1

2.2

2.3

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHSATH OTU IMMOHATHS ITPU OIMMCAHUHN BCIICCTB U UX HpeBpaHICHI/Iﬁ

COCTaBJIATh YPAaBHEHHUS DSJIEKTPOJIUTHUYECKON IHCCOLMALMH KHCIOT,
LIEJI0YEH M COJIEH, IOJIHBIE M COKpAIEHHBIE YPaBHEHHUs DPEaKLHU

HOHHOIr0 0OMeHa

PaCKpheIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKquI

MoCpeACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OajaHca 3TUX peaKLII/Iﬁ
IMpOBOAUTH paC‘{éTbI 110 YPaBHCHHUIO XUMHUYECKOU peaKknu

Ilo Temam: «Hemeraiibl U HMX CcOeOIUHEHUS» U «MeTalibl U UX

COCAMHCHUS)

XapaKTepu30BaTh (ONMUCHIBATH) OOIINE U CIICHU(PHUECKUE XUMUIECKIE
CBOMCTBAa NIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXKAAs ONHMCAHUE
IIpUMEpPaMHU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUM COOTBETCTBYIOIUX
XUMHUYECKUX PEAKIUI

COCTaBJIATh YPAaBHEHHs PEAKIMM, MOATBEPKIAIOUINX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEX]y BELLIECTBAMU PA3JIMYHBIX KJIACCOB
IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOECHMS,
BO3MO>KHOCTH IIPOTEKAHNS XUMHUYECKUX IPEBPALICHUM B Pa3IN4HbIX

YCIIOBHSIX
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2.5

3.1

CIEAOBaTh IpaBWiIaM [OJb30BAaHUS XHUMUYECKOM TOCYIOW U
nabopaTOpHBIM 00OpY/JIOBaHHWEM, a TAK)Ke IMpaBWJIaM OOpaIIeHUs C
BEILIECTBAMH B COOTBETCTBUM C HUHCTPYKIUSMU IO BBINOIHEHUIO
71a00PaTOPHBIX XUMHMYECKHUX OMNBITOB IO MOJIYYEHHIO U COOMPAHMIO

Fa3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOIO T a3a)

NPOBOJUTHh PEaKIMH, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3MMUYHBIX BELIECTB: pACIO3HABATh OINBITHBIM MYTEM XJIOPHI-,
Opomuza, womua, kKapbonar, ¢ocdar, cuaukar, cyabdar,
THIPOKCUIMOHBI, KaTHOHBl aMMOHHS, MOHBI HM3YYCHHBIX METaJUIOB,

IIPUCYTCTBYIOIIYE B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB
ITo Teme: «XuMUSA U OKPYKaIOILIAsL Cpeay

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHMMHYCCKUX MMOHSATHUM: HI[K

BCIICCTBA, KOPPO3Usd METAJIJIOB

3.2

MNPUMCHATH OCHOBHLIC OICpalUun MBICTUTEIbHOM JACATCIIBHOCTH —



aHaTM3 W CHUHTE3, CpaBHEHHE, O0OOIIECHHE, CHUCTEMAaTU3AIHIO,
BBISIBJICHHE IPHYMHHO-CJICICTBEHHBIX CBSA3CH — JUIS H3YYCHHS
CBOﬁCTB BCIICCTB U XHUMHUUYCCKUX peaKHHﬁ; eCTeCTBCHHOHay‘-IHLIC
METOAbI IIO3HAHHUA — Ha6JIIO,Z[CHI/IC, I/I3MepeHI/Ie, MO,Z[CJ'II/IpOBaHI/Ie,

AKCIIEPUMEHT (peabHbI U MBICJICHHBIN)



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

8 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1

1.1

1.2

1.3

[lepBoHavaIbHBIE XUMUYECKUE MTOHATHUSA

[Ipeamer xumun. Ponb XMMUM B JKM3HU YEJIOBEKa. XHUMHS B CHUCTEME HaykK.
Tena u BemiecTBa. PuU3NUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BEILIECTB

[TonsiTve 0 MeTOAaxX MO3HAHUS B XUMUU. YncThie BemecTBa U cmecH. CrocoObl
paszeieHus: cMecen

ATOMBI U MOJICKYIJIBI. XuMnueckue dieMeHThl. CHMBOIBI XUMHUYECKHUX

aneMeHTOoB. [IpocThie U cioXHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHE

1.4

Xumuyeckass Gopmyia. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OtHocuTenbHAsE MOJIEKYJIApHas Macca. MaccoBast J0JI1 XMMHUYECKOIO 3JIEMEHTA

B COCAMHCHNU

1.5

1.6

1.7

KonnuectBo BemectBa. Moisib. MonsipHasg macca. B3auMocCBsI3p KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX €IMHUI] BemiectBa. Pacué€rbl mo ¢opmynam

XUMHYECKUX COCAUHCHUMN

dusnueckre U XMMHUYECKUE sIBJICHHUs. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XuMuueckue ypaBHenus. Kiaccugukanus

XUMHUUYCCKUX peaKHI/Iﬁ (COCILI/IHCHI/IH, Ppa3I0XKCHUA, 3aMCIUICHU, O6MeHa)

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI MOCYI0H, C MpaBUiIaMH
pabotel B naboparopun u TpuéMaMu oOpamieHuss ¢ Jab0paTOPHBIM
o0opysoBaHHEM, H3y4Ye€HHUE M ONucaHue (PU3NYECKUX CBONCTB 0O0pa3IoB
HEOpPraHWYECKUX BEIIeCTB, HaOmomeHne Qusnyecknx (IUIaBICHHE BOCKA,
TasHUE JIbJIa, paCTUpaHUE caxapa B CTyIKe, KUIIEHUE U KOHJEHCAlUs BOJbI) U
XUMHYECKUX  (TOpeHME  CBEuYd, [pOKAJMBaHUE MEJHOW  IPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) SBIIGHWH, HAOMIOJIEHUE U ONHMCAHHE
NPU3HAKOB MNPOTEKaHMS XMMHYECKHX peakuuil (pasjiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCJIOTHI C XJOpPHJIOM Oapusi, pa3iokKeHue
ruapokcuna meau(ll) npu HarpeBaHuu, B3auMOJEHCTBHE )KeJie3a C PaCTBOPOM

conu menu(1l), u3yuenue crnocob6oB pazmeneHus: cMeceit (C MOMOIIBI0 MarHuTa,




2.1

2.2
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bunbTpOBaHME, BBHIMTAPUBAHUE, TUCTHIUIAIMS, XpomaTorpadwus), mpoBeacHUE
OUYMCTKU MOBAPEHHOM coyH, HAOIIOIEHNE U ONTUCAHKUE PE3YJIbTATOB IMPOBEACHUS
OIIBITA, WJUIFOCTPUPYIOLIErO0 3aKOH COXPAHEHMsI MAacChl, CO3JAHHME MOJeen

MOJIEKYJI (IIIapOCTEP>KHEBBIX )
Baknenmune npeacTaBuTENIM HEOPraHUUECKUX BEILIECTB

Bo3ayx — cmech razos. CocraB Bo3myxa. Kucimopom — 37eMEHT M IPOCTOE
BelecTBo. HaxokaeHwe Kuciaopoja B mpupoje, (GU3MUecKne M XUMHUYECKUE
cBorictBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue kuciopona. CrocoOb!
MOJyYEHUs] KHUCJIOpoJa B JIA0OpaTOPUU M TPOMBIIUIEHHOCTH. KpyroBopot

Kkucaopoja B mpupoje. O30H — amuioTponHas MoauduKalus KUCIopoia

TennoBoii 3G HEeKT XUMUIECKON peaKInK, TEPMOXUMHUYECKUE YPABHEHHS, DK30-
1 SHAOTCPMHUUYCCKUC PCAKIINU. Tomnuso: YroJjib 1 MCTaH. 3anH3H€HI/Ie BO3/yXa,

yCWJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pyIlieHHe 030HOBOTO CII0SI
Bomopon — sneMeHT u mpocToe BemiecTBO. HaxoxneHue Bomoposaa B MPUPOTE,
du3nuecKkre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI ITONyYCHUSI.

Kuciote! 1 comm

2.4

2.5

2.6

2.7

Monsipablit 00BEM razoB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM

dusnyeckre CcBoMcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpSL
HacepimieHHble 1 HEHACBIIIEHHBIE PacTBOPHI. PacCTBOpUMOCTh BEUIECTB B BOJIE.
MaccoBass 107 BelIeCTBA B pacTBope. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpUpOJe U B KU3HU yenoBeka. Kpyrosopor
BOJABl B TpUpoOjE. 3arpsA3HEeHUE TMPUPOAHBIX BoA. OXpaHa W OYHMCTKA
MIPUPOJTHBIX BOJ

Knaccudukanuss Heopranmdyeckux coenuneHuil. Oxcunbl. Krnaccudukanus
OKCHJIOB: cojieo0Opa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHBIC) W
HeconeoOpasyromue. Homenknarypa oxcuaoB. Dusznyeckue W XHUMHUYECKUE
CBoOIiCTBa OKCUAOB. [lomyueHne okcuaoB

OcuoBanms. Kimaccudukanust ocHoBaHWM: MIENTOYM U HEPACTBOPUMBIC

OCHOBAHHMAI. HOMCHKJIaTypa ocHoBaHMi. DU3NYECcKUe U XUMHUYECKHE CBOMCTBA

ocHoBaHull. [lomydyenre ocHOBaHUM

2.8

Kucnorsl. Knaccudpukamust kucior. Homenkmatypa kucinor. ®Ousudeckue u
XUMHYECKHE CBOMCTBAa KUcaIOT. Pang axktuBHocTu MeTayioB H.H. Bekerosa.

ITony4yenue kuciaor

29

Comu. Homenknarypa coneil. ®@usznyeckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonyuyenue conen



2.10

I'eneTnyeckas CBSI3b MCXKAY KiIaCCaMU HCOPTraHUYICCKUX COCIII/IHGHI/If/'I

2.11

3.1

3.2
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XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpeIeliCHUEe  COACpIKAHHUS
KHCJIOpOJla B BO3AYyXe, IMOJIydeHHE, cOOMpaHue, pacro3HaBaHUE U U3Yy4EHUE
CBOWCTB KHCJIOPO/a, HAOIIOCHNE B3aUMOJICHCTBHUS BEIIECTB C KHUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus TopeHus (moxkapa), 03HaKOMIICHUE C
o0Opa3llaMi OKCHJOB M OIHMCAaHHE WX CBOMCTB, MOJy4YeHHE, COOMpaHHe,
pacro3HaBaHHE W HW3Y4YeHHE CBOMCTB BojaOpoAa (FOpeHHe), B3auMOCHCTBHE
Bozopoaa ¢ okcuaoMm meau(Il) (Bo3aMOXHO HUCIONB30BaHUE BHIEOMATEPHATIOB),
HaOmo/ieHue o0pa3loB BELIECTB KOJIMYECTBOM | MOJb, HCClIeJOBaHUE
0COOEHHOCTEH pAacTBOPEHUS BEHIECTB C PA3IUYHOM PACTBOPUMOCTBIO,
MIPUTOTOBJICHHE PACTBOPOB C OMPENEIEHHON MacCOBOM J0Jeil pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBHE BOJbI C MeTaUIaMU (HAaTPUEM U KaJbIUEM)
(BO3MOXKHO HCIOJB30BAaHUE BUIEOMATEPHANIOB), OIpe/eJeHHEe PacTBOPOB
KHCIIOT W MIEJIOYeH C TOMOIIBI0 HHIWKATOPOB, HCCIEIOBaHHE OO0pa3IoB
HEOPraHUYECKUX BEIIECTB pPAa3MYHBIX KIACCOB, HAONIOJCHHE W3MEHEHUs
OKpPacKM WHIUKATOPOB B pacTBOpax KHCIOT U IIEJIOYCH, W3yYCHUE
B3aumojeiictBus okcuga Menau(Il) ¢ pacTBopom cepHON KHUCIOTBI, KUCIOT C
MeTaJIJIaMH, peaKInii HeUTpau3alnu, OJTydeHue HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOr0 MeTajula JpYyrdM M3 pacTBopa COJIM, pelIeHHe
AKCIIEPUMEHTATIBHBIX 3a/ad Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEeIMHEHUN)

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHue aToMoB. XuMU4eckas CBsi3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINHN

[lepBble TIOTMBITKM KIACCU(UKAIMA XUMHUYECKUX dyeMeHToB. [loHsTHe o
TPYIIax CXOJHBIX AJIEMEHTOB (IIETOYHBIC U IIETOYHO3EMEIbHBIE METALIBI,
rajioreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

ITepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMUIECKUX 3i1eMeHTOB [[. 1.
Menneneesa. Kopotkonepunonnas " JUIMHHOTIEpHOHAS bopMbI
Ilepnonnueckoir cucreMbl xumuyeckux dseMeHtoB JI.MI. MeHnneneesa.
[Tepuoapr u rpynmnbl. PUMYECKUH CMBICT TMOPSIKOBOTO HOMEpa, HOMEPOB

nepruoaa U rpymuribl 3JICMCHTA

CTpOGHI/Ie aroMoB. CoCTaB aTOMHBIX AACP. H30TOMnEL. QHCKTpOHLI. CTpOCHI/Ie

DIIEKTPOHHBIX 000JI0YEeK aTroMOB TepBbIX 20 XHUMHYECKHX DIIEMEHTOB
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3.5

3.6

3.7

9 KVIACC

Kon

1.1

Ilepnonnueckoit cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO

AJIEMEHTA Mo ero nosioxkenuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTM M3MEHEHHsI paauyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAUTNYECKUX W HEMETAIIMYECKUX CBOWMCTB MO TpyNIaM M NEPUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W mnpakTuku. .M. MeHneneeB — y4€HbIl U

rpaxxiaHuH

Xumuyeckass cBs3b. KoBaneHtHas (mosisipHass UM HEMOJSIpHAs)  CBSI3b.

3JICKTpOOTpI/IL[aTCJ'ILHOCTB XUMHUYECKHUX 31€MEHTOB. FIoHHas CB3b

Crenenp okucieHus. OKHCINTECIFHOBOCCTAHOBUTCIIHHEIC pcaknuuu. Hpoueccm

OKHCJICHHS B BocCTaHOBICHMA. OKHUCIMTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH HKCHEPUMEHT: H3Y4eHHE O0O0pa3lloB BELIECTB METAIJIOB H
HEMETAJUIOB, B3aUMOJECUCTBUE TUAPOKCHAA LMHKA C PAacTBOPAMU KHUCIOT U
LIeJI0YEH, MPOBEICHNE ONBITOB, WIUIFOCTPUPYIOIIUX MPHUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX peakluid (ropeHue, peakiiuu pa3aoKeHUs], COSTUHEHUS )

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemectBo u xumunyeckas peakuus. [losropenue

Ilepnonnueckuii 3akoH. [leproguueckas cucrema XUMUYECKUX 1eMeHTOB J[. 1.
MenpneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHM CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOAOB, Kalus, KalbLUsi MU HX
COEIMHEHUII B COOTBETCTBHM C IIOJIOKEHHWEM 3JIeMeHTOB B Ilepmoanueckoii

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

1.3

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOM CBSI3U. THUNBI KpHUCTaNIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJIa XUMHUYECKOH cBsizu. Knaccupukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BeUIeCTB (MEeXAyHapoAHas U TpUBHAJbHAs). XMMHUYECKUE CBOWMCTBA BELIECTB,
OTHOCSIIIUXCS K  pa3jMYHbIM  KJjaccaM HEOpPraHMYECKHUX COEIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccudukanus XuMu4ecKiX peakluid 1Mo pa3inyHbIM IpU3HaKaM (10 YKCITy U
COCTaBy YYacTBYIOLIMX B PEAKLIMU BEIIECTB, MO TEIUIOBOMY 3(QexTy, Imo

M3MCHEHHIO CTCIICHEH OKHCICHHMS XUMHUUYECKHX DJICMCHTOB, IIO O6paTI/IMOCTI/I,



1.4

M0 y4yacTUIO Karajau3aropa). OK30- H  DJHIOTEPMHUYECKHUE PEaKIUH,

TEPMOXHUMHNYCCKUEC YPaBHCHHUS. Ilonsarue o CKOpPOCTH XHUMHYCSCKOM p€akuuu

[TonsiTne 00 0OpaTUMBIX W HEOOPATHUMBIX XMMHYECKUX peaknusax. [Tonstue o
TOMOTI'CHHBIX U I'€TCPOTCHHBIX PCAKIHAX. IToHsaTue 0 XUMHUYECKOM PaBHOBCCHMU.
@DakTophl, BIUAIOIINE Ha CKOPOCTh XWMHUYECKOW pEaKlIUd U TOJOKEHHE

XUMHUYCCKOI'0 paBHOBCCHUS

L.5

1.6

OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE pcaknuuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCJINTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAaKIUi C HCIOJIb30BAHUEM METOJIa

AIIEKTPOHHOTO OanaHca

Teopust 3JIEKTPOJIUTUUECKON AUCCOIMUALIMKU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
Karuonsl, anuonsl. MexaHu3M AMCCOLMALIMKM BEUIECTB C Pa3IMYHBIMU BUJIAMU
xuMudeckor cBs3u. Ctenens aucconnanuu. CHIbHBIC U CIIa0ble 3JIEKTPOJIUTHI.
Peakuuu noHHOrO OOMEHa. YCIIOBUS MPOTEKAaHUS PEaKIMii MOHHOTO OOMeEHa,
MIOJIHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHMs peakuui. CBOWCTBa KHUCIOT,
OCHOBaHMH H COJEH B CBETC TNPEIACTABICHUNA OO0 AICKTPOIUTUICCKON

nucconuanuu. KauecTBeHHbIE peakiiii Ha MOHBI. [loHsATHE O THApPOIU3E coeit

1.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAJUTMUECKUX
pElETOK HEOpPraHMYECKUX BEIIECTB — METAJUIOB M HeMETauloB (rpadura u
ajiMasa), CJIOKHBIX BELIECTB (XJIOpUAA HATpHsl); HCCIelIOBaHHE 3aBHCHUMOCTHU
CKOPOCTH XHUMHUYECKOM peakiuu OT BO3ACUCTBUS pa3IMYHBIX (PAKTOPOB;
UCCIICOBAHME  DJIEKTPOIIPOBOJHOCTUM  pPacTBOPOB  BELIECTB,  IIpouecca
JUCCOIMAlMM  KUCIIOT, Imiejaoded M coiiell  (BO3MOXKHO —MCIIOJIb30BaHME
BUJICOMATEPHUAIOB); TPOBEACHUE OMNbBITOB, WJUIIOCTPUPYIOLIUX IPU3HAKU
NPOTEKAHUS peakIii HOHHOrO oOMeHa (00pa3oBaHKe OCa/iKa, BhIJEICHHE rasa,
0o0pa3oBaHUE BOJbI); ONbBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBUTENIBHBIX peakUuil (TOpeHHe, PEeaKklUM pa3IoKEHUs, COCIUHEHMS);
pacrno3HaBaHUE HEOPTaHNYECKUX BEILECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKIIUN

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTtannsl 1 ux coeIMHEHUS

2.1

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckre CBONCTBA MPOCTHIX
BEUIECTB — TaJlOTeHOB. XHMHUYECKME CBOICTBA Ha IpUMEpe XJopa
(B3auMoJielicTBUE C MeTajlylaMH, HEMEeTajlaMH, IiejoyaMu). XJIOpOBOAOPOA.

Consgnas KHCJIOTA, XUMHWYCCKHUC CBOﬁCTBa, MMOJIYYCHHUEC, ITIPUMCHCHHC. HeﬁCTBHC
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2.3

XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4elOBeKa. BaxkHenmme XJIOpUAbl U UX

HaxXO0XXACHUE B ITPUPOAC

OO6mas xapaktepuctuka 3jemMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIe cTerneHnu okuciaeHus. CTpoeHne u GU3NIECKue CBONCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAa U Cepbl. AJUIOTPOMHBIE MOAUDUKAIIH
KHCIIOpOJia U cepbl. XUMHYECKHE CBOMCTBAa cepbl. CepoBOIOPOJ, CTPOCHHUE,
busznyeckue W XUMUYeckue cBOMCTBA. OKCHIBI Cepbl KaK IMPeICTaBUTENH
KHUCTIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (pU3MYeCKHe W XMMHUYECKHUE CBOWCTBA
(o0mme Kak mMpeacTaBUTENs Kilacca KUCIOT W crenuduueckue). XUMHUIECKHE
peaxkiuy, JeKallie B OCHOBE MPOMBIIUIEHHOTO Crocoba MOJIyYeHUs CEpHOM
kucnotel. [Ipumenenue. Comu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peakius Ha
cynb(ar-uon. Haxoxmenue cepsl U €€ COCNUHEHUN B MPUPOJE. XUMUISCKOE
3arpsi3sHEHHE OKPYXAloIIel Cpelbl COCTUHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,

3arps3HEHUE BO3/IyXa U BOJIOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS

OO6miass xapakTepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOECHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIICHUA. A30T, paClIpOCTPaHEHUE B IIPUPOE,
¢u3nueckrue U XuMuIeckue cBoiictea. Kpyrosopor a3ora B npupojae. AMMHaK,
ero ¢u3nM4eckue M XMMHUYECKHE CBOMICTBA, MojydeHHe W npumeHeHue. Coun
aMMOHUS, HX (u3MYecKMe M XHMHUYECKHE CBOMCTBA, MpPUMEHEHHE.
KavecTBeHHast peakuysi Ha HOHbBI aMMOHHUSI. A30THasl KHCJIOTA, €€ MOJy4YeHHUeE,
¢usznyeckue M XUMHUYECKHE CBOWCTBa (00LIME KaK MpeICTaBUTENs Kiacca
KUCIOT U crneun¢uyeckue). Vcnonap3oBaHue HUTPATOB M COJIEH aMMOHHUS B
Ka4eCcTBE MHUHEPAJBHBIX yJ0OpeHuil. XUMHUYECKOe 3arps3HEHHE OKpYKaIoIen
Cpelbl COETMHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsI3HEHUE BO3/lyXa, IIOYBBI

Y BOJIOEMOB)
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2.5

®ocdop, amtorpornHsie Momudukanuu (ocdopa, puznIecKHe U XUMUIECKHE
cBorictBa. Oxcug ¢ochopa(V) u dochopHas kucmora, GuU3HYECKUE U
XUMHYECKHE CBOHMCTBa, monydeHue. lcmonb3oBanue (ochaTtoB B KadecTBe

MUHEPATbHBIX yI00pECHHIM

OO6mas xapaktepuctuka 3yeMeHToB [VA-rpynmbel. OcoO€HHOCTH CTPOECHHMS
aTOMOB, XapaKTEepHbIE CTEIEHM OKHUCICHUSA. YTIEpoHd, aJUIOTPOIIHBIE
MOIU(UKALMK, paclpOCTpaHEHHE B MpHpoJe, (U3NYECKHE M XUMHUYECKHE
cBoiicTBa. Azncop6uus. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,
X (U3NYEeCKHe M XUMHUYECKHE CBOICTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBI,

MOJIYYCHHUEC U IPUMCHCHHUC. DKOJIOTUYECKHE HpO6JIeMLI, CBA3aHHBIC C OKCHJIOM



2.6

2.7

2.8

yraepona(lV); rumoresa 1100anbHOTO TOTEIUICHUS KIUMATa; IMMapHUKOBBIM
apdexT. YrompHas KHcIOTa W €€ coid, UX (U3HYECKHE W XUMHUYECKUE
CBOICTBa, MOJy4YeHHE U NpUMeHeHue. KauecTBeHHas peakuus Ha KapOoOHAT-
uoHnsl. Mcrnonp3oBanue kapOOHATOB B OBITY, MEIWIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

IlepBoHayasibHbIE MOHATHS 00 OPraHWYECKUX BEIIECTBAX KAaK O COECIMHEHUSX
yriepojga (MeTaH, 3TaH, ATWUJIEH, AalleTWIEH, 3TaHoJ, TIJIMLEPHUH, YKCyCHas
kucinota). X cocraB u xumuueckoe crpoenue. llonstre o Ouomormuecku
BRXHBIX BEIECTBAX: )XMpax, OelKax, yrieBoJaX — W HX pPOJIM B JKHU3HHU
yeyoBeka. MarepuaabHOE €IWHCTBO OpPraHMYECKUX U HEOPraHMYECKHUX

COECUHEHUN

Kpemumii, ero ¢wusmyeckne W XUMHYECKHE CBOWCTBA, TOJy4YCHHE U
npumeHenue. CoeauHeHus: KpeMHHUs B mpupoze. OOuiue mpenacraBieHus o0
okcune kpemHusA(IV) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHHUE B
6BITy, MCIUIUHE, IMTPOMBIIIJICHHOCTH. Baxxueimue CTPOUTCIIbHBIC MaTCpUallbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >kene300eroH. [IpoGmembr Oe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCCHHGBHOf/’I KU3HHU

XUMHUUECKUH HKCHEPUMEHT: H3y4eHHE 0O0pa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEJICHUE Ka4E€CTBEHHBIX PEaKUHW Ha XJIOPHUJ-
HMOHBl M HAONIOZCHHWE NPU3HAKOB HUX IMPOTEKaHMS; OIBITHI, OTPAXKArOIIUe
¢u3nyeckrne U XUMUYECKHE CBOMCTBA TaJOT€HOB U MX COEAMHEHHH (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUAIIOB); O3HAKOMJICHHE C O0paslaMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMJIGHHE C oOOpa3laMu cepbl U e€ COCIMHCHHUSIMU
(BO3MOXKHO ~ MCIIONIb30BaHME BHJEOMAaTEepHalioB); HAOMIOJECHHE Tpoliecca
oOyrauBaHUs caxapa MoJl JEHCTBHEM KOHIEHTPUPOBAHHOM CEpHOM KHCIIOTHI,
U3yYeHHE XUMUYECKUX CBOWMCTB pa30aBIIEHHOW CEPHOM KHCIIOTHI, TIPOBEICHHE
KayeCTBEHHOM peakuud Ha cynb(ar-uoH M HAOJMIOJEHHWE TIpu3HaKa e€
NPOTEKAHMUS; O3HAKOMIICHHE C (PM3UYECKUMHU CBOMCTBAMH a30Ta, hocdopa u ux
COCMHECHUH (BO3MOXXHO HCIOJIb30BAaHHWE BHJJIEOMATEpPHAJIOB), oOOpa3laMu
a30THBIX U (ochHOPHBIX YA0OpEHUH; MTOTydYeHUe, COOMpaHue, paclo3HaBaHue U
W3Y4YECHHE CBOMICTB aMMMaKa; MPOBEACHHE KAUECTBEHHBIX pEaKIMi Ha HOH
aMMOHUST W (QochaT-MOH ¥ U3yUEHHE TPU3HAKOB HUX MPOTEKaHW,
B3aUMO/JICHICTBUE KOHIIEHTPUPOBAHHONW a30THOM KUCIJIOTHI C MEJbI0 (BO3MOYKHO
UCIIOJIBb30BAaHUE BUJEOMATEPHUATIOB); HM3YyUYEHUE MOJEIEH KPUCTAUIMUECKUX
peméTok anmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C IPOLEeCcCOM

aI[COp6I_II/II/I paCTBopéHHHX BCIICCTB aKTHUBHUPOBAHHBIM er'IéM )51 yCTpOﬁCTBOM



IPOTUBOIa3a; IOJIy4EHUE, COOMpaHME, PACIIO3HABAHME U H3Y4YECHUE CBOWCTB
YIJIEKHCIIOrO Ta3a; IPOBEJEHHE KadeCTBEHHBIX peakluil Ha KapOoHaT- HU
CWJIMKAaT-UOHbl ¥ M3yYEHUE IPU3HAKOB HX IMPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIMEW CHIMKATHOM NPOMBIIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAJIbHBIX

3a7a4 o teMe «BaxkHeie HeMeTauIbl 1 UX COETUHECHUSY

Mertamisl 1 ux COCIUHCHUA

3.1

3.2
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3.5

3.6

3.7

061112151 XapaKTepI/ICTI/IKa XUMHUYCCKUX DJICEMCHTOB — MCTAJIJIOB HA OCHOBAHUU UX
nonoxkenuss B Ilepumoanueckod cucreme XumMuyeckux a3nemeHtoB [[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHHE METAJIIOB. MeTaiuueckas CBs3b U
METAJJINYECKass KpPUCTAJUIMYECKass pemérka. JIEKTPOXUMUUYECKUU  psif

HaIPsKEHUN METaJlIOB

OuznuecKkue 1 XUMHUYECKUE CBOMCTBA MeTayioB. OOIIMe crocoObl MOTy4YeHUs
MeTaysioB. [loHsITHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyryH, AIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHUE B

6LITy H IIPOMBIIIJICHHOCTH

[[{erounble MeTauibl: MojoxkeHue B llepumonnyeckold cUCTEME XHMHYECKUX
anemeHtoB [[.M. MenaeneeBa; cTpoeHHE MX aTOMOB; HAXOXJICHHUE B IIPUPOJE.
duznyeckre 1 XUMUYECKHE CBONCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIIbI U
TUAPOKCUIBI HATpusi W Kanus. IIpuMeHeHue IIeIOYHbIX METalIoOB M MX

COECIUHEHUN

[llenouno3emMenpHble  METaulbl MarHuii W KajJbLMi:  TIOJIOKCHHE B
[Iepuoanueckoit cucreme xumuueckux anemMeHToB .M. Menaeneesa; crpoenue
WX aTOMOB; HaxXxOXJE€HHE B mnpupoae. Pu3MYeCKHe U XUMUYECKHUE CBOMCTBA
MarHusi M Kajablusd. BaxkHedimume coeauHEHUs Kaiablus (OKCHI, THIAPOKCHI,

comr). JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

Amomunuii: nonoxenue B Ilepuonnyeckod cucTeMe XHMHYECKHX SJIEMEHTOB
J.. MenneneeBa; cTpoeHUE aroma; HaxoxaeHue B mnpupone. dusznueckue u
XHUMUYECKHE CBOMCTBA aFOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHJIA U THPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenue B [lepuoanueckoi cucreme Xxumudeckux snemenTon J[.M.
MenneneeBa; CTpoeHHWE aTOMa;, HaxoOXJeHue B mnpupoae. Duznueckue u
XUMHYECKHUE CBOMCTBa »xene3a. Okcuipl, ruapokcunsl u comu kenesa(ll) u

skeneza(lll), mx coctas, cBOMCTBA U MTOJTyYEHUE

XHUMUYECKUMN 9KCIICPUMCHT: O3HAKOMIJICHHUEC C 06pa3uaMH METAJJIOB M CIIJIaBOB,

nux (1)PI31/I‘I€CKI/IMI/I CBOﬁCTBaMI/I; HN3YUYCHUC PE3YJIbTAaTOB KOPPO3HMU MCETAIIIOB




4.1

4.2

4.3

(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHAJIOB), 0COOEHHOCTEN
B3aMMOJICHCTBHSI OKCHJA KaJdblUsi W HATpus C BOAOHM (BO3MOXKHO
MCIIOJIb30BAHUE BUEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;
mpolecca TOpEHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); TTPU3HAKOB MPOTEKAHUS KAUYE€CTBEHHBIX PEAKIIMH HAa HMOHBI
(MarHmsi, KanbIus, anroMuHusA, LuHKa, sxkeneza(ll) wm >xenmesa(Ill), memu(Il);
HaOJIOZICHUE U OMHUCAHUE IMPOIIECCOB OKpAIIMBaHUS IJIAMEHU MOHAMU HATPUA,
Kamuss W Kaublus  (BO3MOXKHO  HCIIOJIb30BaHHWE  BUEOMATEPHAJIOB);
uccienoBaHne aM()OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHUHHS H THUAPOKCHUAA
LIMHKA; PEIIeHHE SKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHelue MeTaibl 1
WX COCTMHEHUS

XHUMHA ¥ OKpYXKarolas cpena

HoBeie Marepuainbl u TexHonoruu. BeuecTtBa U maTepuasnbl B MOBCEIHEBHOMN
KU3HM 4YesloBeKa. XUMUS U 30pOBbe. be30ornacHoe UCIOIb30BAHNE BELIECTB U
XUMUYECKUX peaknuii B ObiTy. IlepBas momoIip NMpu XMUMHYECKUX OXKOTaxX H

OTPaBJICHHUAX

OCHOBBI ~ DKOJIOTMYECKOW  TPAaMOTHOCTH.  XHWMHYECKOE  3arpsi3HEHUE
okpyxatouiei cpeasl [I/IK. Ponb XUMuu B pemieHUH 3KOJIOTHYECKUX MPOOIeM.
[IpuposnHble HMCTOYHUKH YTIEBONOPOAOB (Yrojb, NPUPOAHBIA Ta3, HEQPTh),
HPOAYKTHI UX TIepepabOTKH, UX POJIb B OBITY U MPOMBIIIIEHHOCTH

XVUMHYECKUH 3KCIIEPUMEHT: U3ydeHUEe o0pa3l0oB MaTepUalIOB (CTEKIIO, CILIABBI

METaJIJIOB, MOJIMMEPHBIE MaTEpUAIIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsieMoro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
0230BOro ypoBHsI 0CBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOI
MPOrpamMMbl OCHOBHOI'0 0011ero oopa3oBanusi Ha ocHoBe ®PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABa€MOCTH SBJICHUHA TNPHUPOJbI, NOHUMAHHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XUMHMUYECKOW HAyKM Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyIbTYpbl W IPaKTHYECKOU
NESTEeIbHOCTH YeJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBa;

IIOHUMAHHUEC MECTAa XUMUHN CPCAU JPYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYUYHBIX MCTOAAX IMO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOAAX HMCCICAOBAHUA BCIICCTB W UIYUYCHHA
XHUMHUYCCKUX peaKuHﬁ; YMCHUC HCIIOJIBb30BATh MOACIHN JJIA

00BACHEHHS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

2.1

0 cepax nmpodeccnoHaTbHOM EeATeTHHOCTH, CBA3AHHBIX C XUMUCH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KEHUSIX
XUMHAYECKOH HAyKH, YTO TO3BOJHMT OOYYaIOIIMMCS pPaccMaTpHBaTh
XMMHUIO Kak cepy cBoeit Oynymieil npodeccuoHalbHOM AesITeIbHOCTH
U cIenaTh OCO3HAHHBIN BBHIOOp XMMHMHU Kak NMPOQMIBHOTO IpenMera

MIpH [IePEX0/ie Ha YPOBEHB CPEAHETO 001Iero 00pa3oBaHus

Bnagenue cucreMo XHMHUYECKHUX 3HAHMH U YMCHHEC IIPUMCHSATDH

CUCTEMY XUMHNYCCKUX 3HaHI/II\/'I, KOTOpas BKIIIOYACT:

Ba)KHEHIINE XMMUYECKHE IOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIA, BELIECTBO, NIPOCTOE U CIOYKHOE BEIIECTBO, OJHOPOJHAS U
HEOAHOPOJHAsd CMEChb, OTHOCHUTCIIBHBIC aTOMHAA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb (CpemHssl), XUMHUYECKas
peakuus, peaklUu COEIUHEHMs, pPEaKLUH Ppa3IoKeHHs, PpeaKkuuu
3aMeIIeHus, peakuu oOMeHa, TeruioBo 3¢ (eKT peakuuu, 5K30- U
9HIOTEPMHUUECKUE DPEAKLIMU, PACTBOP, MAaccoBas IO XMUMHUYECKOIO
AJIEMEHTA B COEAMHEHUM, MAcCOBasl 10JI U NMPOLEHTHAs: KOHLEHTpaLus

BCIIECTBA B paCTBOPEC, SAAPO aTOMaA, BHGKTpOHHLIﬁ cloi aToMa, aTOMHas
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opOuTanb, paglyc aroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XMMHYECKasl CBS3b, AICKTPOOTPUIIATEIBHOCTD, TOJISIPHAs ¥ HETIOJISIpHAs
KOBQJICHTHAast ~ CBSA3b, HMOHHAs  CBsI3b, METAIMYECKas  CBS3b,
KpHCTaJUIMYecKass pemeérka (aroMHas, HWOHHAs, METaJUIM4ecKas,
MOJICKYIISIpHAs), MOH, KAaTHOH, aHHWOH, DJIEKTPOJIHUT W HEDJICKTPOJIHT,
ANEKTPOJIUTUYECKAsE  TUCCOLMAIMS, pEaKkMd HMOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMH,  OKUCIUTENh |
BOCCTAHOBHTENIb, OKHCICHHE W  BOCCTAHOBIICHHE,  3JIEKTPOIIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKilvy,
CKOpPOCTh XMMHUYECKOW peakuuu, Karanuzarop, IIJIK, xoppo3us

METAJIJIOB, CILIABEI

OCHOBOIIOJIAraloIINe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoauueckuii 3akoH .M. MeHneneeBa, 3aKOH TOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo

TCOpI/II/I XUMHUHU: aTOMHO-MOJ'IeKy.]'ISIpHaSI Teopm[, T€OpI/I$I

SHeKTPOHHTquCKOﬁ AJuccouruanumn

Brnangenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOIIIEH:

3.1

3.2

33

34

YMEHHE TPAaBUIIBHO UCTIOIh30BATh N3yUCHHBIE BENIECTBA U MaTEPUAITBI
(B TOM uyHuclIe MMHEpaJbHbIE YAOOpEHHs, MeTaulbl M CIUIaBbI,
HOPOIYKTHl TepepabOTKM TNPHPOIHBIX HCTOYHHUKOB YTIIEBOJIOPOIOB
(yros, mpupoaHoro rasza, He(TH) B OBITY, CEIBCKOM XO34HCTBE, Ha
NPOU3BOJICTBE M IMOHWMAaHWE 3HAYCHUS KUPOB, OCIKOB, YIJICBOIOB
JUIs OpraHu3Ma 4eJIOBeKa; yMEHHE IPOrHO3UPOBATh BIUSHHUE BEIECTB
¥ XMMHYECKHUX TIPOIECCOB HAa OPTaHU3M YEJIOBEKa U OKPYKAIOIIYIO
HOPUPOJHYIO Cpeny

YMEHUE HMHTETPHPOBATh XMMHUYECKHE 3HAHHMS CO 3HAHUSAMHU JPYTHUX

Y4eOHBIX TIPEIMETOB

HaJIM4ue OMbITa pabOThl C Pa3IMYHbIMH MCTOUYHUKAMU HH(pOpMaLUU
0 XUMHMM (Hay4dHas M Hay4yHO-NOIYJspHas JHUTeparypa, CIOBapH,
CIPaBOYHMKU, UHTEPHET-PECYPCHI)

yMeHHEe OOBEKTHBHO OIIEHWBAaTh HHGOPMALMIO O BEIIECTBaX, HX
IPEBPALICHUSIX M IPAaKTUYECKOM INPUMEHEHMH M yYMEHHUE
HCIOJIb30BaTh €€ NS pelieHns y4ueOHO-103HaBaTEIbHbIX 33134
Brnagenne ocHoBaMM MOHSATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO

SA3bIKa XUMHH JIs1 COCTABJICHUS (bOpMy.]'I HEOPraHN4€CKUX BCHICCTB,




YpPaBHEHUH  XMMHMYECKUX  PEaKkUMi; OCHOBAMHU  XMMHYECKOU
HomeHknatypsl (IUPAC u TpuBHanbHOIN)

YMeHne oOBSCHATH CBsI3b TOJOKEHHS deMeHTa B Ilepmonnueckoit

CUCTEME C YHUCIIOBBIMU XApPAKTCPpUCTUKAMU CTPOCHUA aTOMOB

5 XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsia sAapa, oOIee Yucio
3JIEKTPOHOB), PACHPEEICHUEM DJJIEKTPOHOB IO DHEPreTUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOAOB, KaIus U KallbLUs
[IpencraBnenue 0 MIEPUONYECKOMN 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB (paguyc aroma, JIEKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CJOXHBIX BEIIECTB OT TIOJOXKEHUS JJIIEMEHTOB B
Ilepuoguueckoit cucreMe (B MalblX MEpUOAax M TIJIABHBIX
MOATpyNIax) 1 3JEKTPOHHOTO CTPOEHHUS aTOMa

7 YMmenue knaccuuuupoBaTh:

7.1 XUMHYECKHUE DIIEMEHTHI

7.2 HEOpPraHWYEeCKHUE BEIIeCTBA

1.3 XUMUYECKHE PEAKLINH

8 YMeHue onpenensiTh:

g1 BAJICHTHOCTh U CTENEHb OKHCIICHUS] XUMHUYECKUX SJIEMEHTOB, 3apsij

' HOHA

g2 BUJT XMUMHUYECKOH CBSI3M W THUN KPUCTAJIMYECKOH CTPYKTYphl B

. COEIMHEHUSIX

8.3 XapakTep Cpeibl B BOJHBIX pACTBOpaXxX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4 OKHCIIUTENIb U BOCCTAHOBUTEIND

9 YMeHue xapakTepus3oBath (GU3HMUECKUE U XUMUYECKUE CBOMCTBA:
MPOCTBIX BeHIECTB (KUCIOPOJ, O30H, BOAOPOI, TIpaduT, aimas,

9.1 KpeMHull, a3oT, ¢ocdop, cepa, XJop, HATpuUl, KaJlud, MarHui,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOHBIX BEIIECTB, B TOM YHCIIE€ HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOA, OKCHUIBI U THUAPOKCHIbI

92 MetamioB [-ITA rpynm, amomunus, meau (1), munaka, xemnesa (I u

' III), okcunsl yruepoaa (I u IV), kpemuns (IV), azota u dhocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHasi, a3oTucCTasi, a30THasd,
docdopHas, yronpHas, KpeMHUEBAsI KUCJIOTA U HX COJIH)

9.3 IIPOTHO3MPOBaTh U  XapaKTepU30BaTh  CBOMCTBA  BELIECTB B



3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUSA, IPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTD IMPOTCKAHUA XUMHUYCCKUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHHUS PEAaKIUH, B

10
TOM YHCIIE:
10.1 peakuii HOHHOTO 0OMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIMA
103 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BELIECTB
104 MOATBEPKIAIOIIHUX T€HETUUECKYI0 B3aUMOCBS3b MEX1Y HUMU
11 YMeHue BBIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTEJIBHYI0 MOJIEKYJSIPHYI0O M MOJISIDHYIO MAacChbl BELIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSIUHEHUU
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM T'a30B
114 [0 YpaBHEHUSM XHMHYECKUX PEaKUUhd M HAXOAUTh KOJIMYECTBO
' BelIECTBa, 00bEM U MacCy peareHTOB WM MPOyKTOB peakluu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJAMH  HAy4YHOTO TMO3HaHHWS (HAOIIOACHHE,
121 HU3MEpEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUYECHUH BEIICCTB U
' XUMUYECKUX SBJICHUN; yMEHHE cQopMynmupoBaTh mpoOiIemMy U
MPEAJIOKUTh MYTH €€ PEIICHUS
122 Oe3omacHOil pabOThl € XMMHYECKHMHU BEIIECTBAMH, XUMHUYECKOU
' MOCYI0N U JTabopaTOPHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MMACHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIh3YEMbIMU
B TIOBCETHEBHOM >KM3HH, TPAaBUIAMH MOBEACHUS B LIESIX cOepeKeHuUs
193 3J0pOBbSl U OKPY>KAIOLIEH MPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACHCTBHS Ha >KMBBIE OPraHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI W MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS
13 Hanuumne npakTHyeckuX HaBBIKOB IUIAHUPOBAHUSI M OCYLIECTBICHUS

CICAYIOUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HU3YYCHUC U OIMUCAHUC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHUC

C (bl/ISI/I‘ICCKI/IMI/I u XHUMHUYCCKUMU SABJICHUSMU, OIIBITHI,



WUTIOCTPUPYIOLINE MPU3HAKU TPOTEKAHNUS XUMHUUECKHUX PEaKIUi

13.2

13.3

13.4

13.5

U3y4eHHe CIIOCO00B pa3JeNeHUs cMecel

MIOJIyYEHUE KHUCIOpPOAA M HU3Y4YEHHME €ro CBOMCTB; IOJIy4EHHE
BOZOPOJA U M3YyYEHHUE €r0 CBOMCTB; MOJIYYEHHE YIJIEKHCIIOTO ra3a U
U3Y4YEHHE €ro CBOMCTB; MOTYyYeHHE aMMUaKa U U3y4YE€HUE €TI0 CBOMCTB
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA

MIPUMEHEHNE WHIKAaTOPOB (Jlakmyca, METHJIOpAaHkKa u
¢benondranenna) i ONpelesieHUs] XapakTepa cpeibl B pacTBopax

KHUCJIOT U LIeJIoUel

13.6

13.7

13.8

14

WCCIIEZIOBAHUE H OMNHCAHHUE CBOWCTB HEOPraHMYECKHUX BEIICCTB
pa3UYHbIX KJIACCOB; M3YUYEHHE B3aMMOJICHCTBHS KUCIIOT C METaIaMH,
OKCHJIaMH  META/UIOB,  pPacCTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHHSIMH, COJISIMH; TIOJIy4€HHE HEpacTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTaljla JApPYTMM U3  pacTBOpa  COJIH;
uccienoBaHue aM(OTEpPHBIX CBOWCTB THUAPOKCUAOB AaTIOMUHUS U

IIMHKA

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 110 TCMaM: «OCHOBHBIE KJIAaCCHI
HCOPraHUYCCKUX COCHHHCHHﬁ)); ((:‘)J'IGKTpOJ'H/ITI/ILIeCKaﬂ
JUucconuanus, «Baxneimue HeMeTalabl H HUX COCOAUHCHUA,

«Baxneiiye MeTalIbl M UX COCOUHEHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIFOCTPUPYIOIIUE  MPHU3HAKH
MPOTEKAHUS PEaKIii MOHHOTO OOMEHA; KAueCTBCHHBIC PEaKIMu Ha
NPUCYTCTBYIOINME B BOTHBIX PACTBOpaX HOHBI: XJOPUA-, OPOMHI-,
wonun-, cynmbdar-, ¢ocdar-, kapOboHAT-, CHIUKAT-AaHHOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBI aMMOHUS, MarHusl, KaJblUs, aIFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), UHKA

YmMmenue:

14.1

14.2

NpPEICTaBIATh PpE3yNbTaThl d3KCIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeNbCTB, TpaduKOB U TaONMIl W BBISBIATH SMIUPUUYECKHE
3aKOHOMEPHOCTH

yCTaHABIIMBATh CBSI3U MEX]y pealbHO HAOII0JaeMbIMH XUMHUYECKUMHU

SBJICHUSIMU U MPOIIECCAMHU, MPOUCXOIALIUMHU B MaKpO- U MUKPOMHUPE,

OOBSICHATH IMPHUYNHDBI MHOFOO6paBI/I}I BCIICCTB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

HepBOHa‘IaJIBHI)IG XUMHNYCCKHUC ITOHATUA

YucTteie BemecTBa u cMecH. CIocoOBI pasiesieHus: cMecei

ATOMLI 158 MOJ'ICKy.TII)I. XI/IMI/IT—ICCKI/IC DJICMCHTBI. CI/IMBOJ’II)I XUMHUYCCKUX
anemMeHTOB. [IpocThie 1 croKHbBIE BEILIECTBA.

Xumudaeckas (bOpMYJ'Ia. BanentHocTh aTOMOB XMMHYECKHUX dJIEMEHTOB. CTEIIeHb

OKHUCJICHUA

1.4

1.5

1.6

2.1

2.2

2.3

3aK0OH TIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocuTenpbHas aTOMHAs Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasA Macca. Maccosas J0JI 1 XUMHYCCKOT'O 3JICMCHTA

B COCAMHCHNU

KomnyectBo BemectBa. Monb. MomsipHass mMacca. MossipHbli 00bEM Tra3oB.

BzanmocBs3p KOJIMYCCTBA, MAaCChl U YMCJIa CTPYKTYPHBIX €IMHHAIL BEIICCTBA

du3ngeckne U XUMHYECKHAE SBJICHHS. XHUMHUUYECKas peaknuusa u e€ IMPU3HAKH.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMUUECKUE YPAaBHEHUS

[Tepuonnueckuii 3akoH u llepuonnueckas cuCTEMa XUMHYECKHUX JJIEMEHTOB

J.U. MenneneeBa. CTpoeHne aTOMOB

Ilepnonnueckuil 3akoH. llepuoanyeckas cucreMa XuMUYeCKUX diieMeHToB J1.1.
Menpeneesa. Ileproasl u rpynnbsl. @U3HYECKUN CMBICH MOPSAKOBOIO HOMEpa,

HOMEPOB MepHo/ia U TPYIIIIbI dJIEMEHTa

Crpoenne aromoB. CoctaB aTOMHBIX siep. M3otomel. Dnextponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0ueK aToMOB MepBbIX 20 XUMHUYECKHUX 3IIEMEHTOB

[Tepuonnueckoit cucremsl [I.1. Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHUX SJIEMEHTOB MEPBBIX TPEX
NepUOAOB, Kalus, Kajblus (paguyca aTOMOB, O3JIEKTPOOTPULIATEIHHOCTH,
METAJUTMYECKUX ¥ HEMETAJUIMYECKUX CBOMCTB) W HX COEAUHEHUW B
COOTBETCTBHHM C TOJOXKEHHUEM »dieMeHToB B I[lepuoamueckoil cucreme u

CTPOCHUCM HUX ATOMOB

3.1

Crtpoenue BeriecTBa

Xumudeckas cBsa3b. KoBajeHTHas (HOJIHpHaSI u HCHOJ'IHpHaﬂ) CBs3b.
BHCKTPOOTPI/IHaTeHBHOCTL XUMHNYCCKHUX JJICMCHTOB. HNonnas CBA3b.

Meramnueckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tunel KpHUCTAJUIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, MeTaJuInyecKas),
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJNIMYECKOW PEMIETKH M BUIA

XUMHYECKOH CBSI3U

Baxueiiime mnpeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertaibl u ux

coeqMHEHU. MeTalbl U UX COSAUHECHUS

Knaccugukanuss u HOMEHKIATypa HEOPraHWYCCKHX COCTUHCHUN: OKCHJIOB
(coneoOpazyromiue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHbIEC) u
HecoyieoOpa3yronme; OCHOBaHWM (IMIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KUCIOT (KHCIOpOoJcOoAepkale ¢  OeCKUCIOpOJIHBbIe, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

dusznueckue M XUMHUYECKHE CBOMCTBA MPOCTBHIX  BELIECTB-HEMETAJUIOB!
BOJIOPO/1a, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pochopa, yriaepoia, KpeMHHS

dusnyeckue M XUMUYECKHE CBOWMCTBA IPOCTHIX BELIECTB-METAIUIOB: JIUTHS,
HaTpus, Kajdus, MarHusl ¥ KaJbliUs, aTIOMUHUS, Keje3a. DJIEKTPOXUMUYECKUI

PsI HAIPSDKEHUM METAJIIOB

DuU3NYECKHE U XUMHUYECKHE CBOKWCTBA BOJOPOAHBIX COCIMHEHUNA HEMETAIIOB:
XJIOPOBOJIOPO/a, CEPOBOAOPOIA, aMMHAKa

dusnueckre U XMMHUYECKHE CBOMCTBa OKcuIoB HeMeramioB: cepel (IV, VI),
azota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemausa(IV). Ilonyuenue
OKCHJIOB HEMETAJLIOB

Xumnueckue cBoiictBa okcunoB: MetamioB [A-IIIA rpynm, mmuka, meau(Il) u

xenesa(ll, III). [Tony4yenune okcua0B METaIIIOB

XWMHYECKHE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX TUIPOKCUIOB (HA TpUMEpPE
TUAPOKCUJIOB  aIIOMUHUS, Kejle3a, LHHKa). [lonmydeHue oOcCHOBaHUU H
amM(OTEepHBIX TUAPOKCUIIOB

OO0mue XMMUYEeCKHue CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOW, CEPOBOIOPOIHOM,
CEpHHUCTOW, CEepHOH, a30THOH, (ocPOpHOM, KpeMHUEBOU, yroibHOU. Ocolbie
XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyyenue kucior

OOue xuMuueckue cBoicTBa cpennux coiueil. [lomydyenue coneit

[Tomydenue, coOupaHue, pacrmo3HaBAaHUE BOJOPOJAA, KHUCIOPOJa, aMMHAaKa,
YTJIIEKUCIIOTO Ta3a B JIabopaTopuu

[Tonyyenne amMMuaka, cepHOM U a30THOM KUCJIOT B MPOMbBINUIEHHOCTH. OO01iue

CII0COOBI IMOJIy4YCHHA MCTAJIJIOB




4.12

I'enetnueckas cBSI3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COGZ[HHGHI/IfI

5.1

52

5.3

XUMHYECKUE PEAKIIUU

Knaccugukaus XuMHUUECKUX peakluuil M0 pa3InyHbIM MpPU3HAKAM: 110 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEaKLUMU BELIECTB, MO TemIoBoMy 3¢¢ekrty, 1Mo
U3MEHEHUIO CTEIICHEW OKHUCIICHHUSI XUMHUYECKUX 3JIEMEHTOB

TennoBoit 3 peKT XMMUUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS. JK30-
Y DHIOTEPMUYECKUE peaKIUU. TepMOXUMUYECKUE YPABHEHUS
OKHCAUTETEHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENN U BOCCTAHOBUTEIH.
IIpoieccbl  OKUCIIEHMsI W BOCCTAaHOBJEHMSA.  OJIEKTPOHHBIM  OanaHc

OKHUCJIMTEIIbHOBOCCTAHOBHUTEIILHOM p€akuuu

54

5.5

Teopust AMEKTPOTUTHIECKON qucconuauu. KaTnoHbl, aHHOHBI. DJIEKTPOJIUTHI U
HedNIeKTPoNuThl. CUITbHBIC U clla0ble ANIeKTPONUThl. CTeneHb AUCCOIHAINN

PeaKHI/II/I HOHHOIO OOMeHa. YCJIOBHUSA IIPOTCKAHUA peaKHI/Iﬁ HMOHHOTO 06MeHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

6.1

XHMHMS M OKpYXKarolas cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4eloOBeKa. besomacHoe
UCMOJIb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jgabopaTopun H OBITY.

HepBaﬁ nmomMouib Mpu XUMHUYICCKUX 0KOrax U OTPABJIICHUAX

6.2

6.3

6.4

6.5

XUMHUYECKOE 3arpsi3HEHWE OKpYyKalomed cpefapl  (KUCIOTHBIC — JTOXKH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 MPEIOTBPAIICHUS
[Ipenenbuas ponmyctumass konueHtpauus BemiectB (IIJK). Ponp xumuu B
pEeIIeHNH  DKOJIOTHYECKUX TpoOsieM. YcuwieHne mapHUKOBOTO dddekTa,

pa3pyLIeHUue 030HOBOTO CIIOS

[Ipumenenue cepsol, a3ota, pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH U CEIIbCKOM Xxo3sicTBe. [IpuMenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYT'yH, IIOPAJIOMUHHHA, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH WX coenuHeHui. [IoHsATHEe 0 KOpPO3WH METaIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

[IpupoaHble UCTOYHHKH YIIEBOJIOPOAOB (Yyroyib, MPUPOAHBIA Tra3, HE(Th),
MIPOIYKTHI UX TiepepadoTku (OCH3MH), UX POJIb B OBITY U POMBIIUICHHOCTH
[lepBoHavanbHbIE MOHATHS 00 OpPraHMYECKMX BEIIECTBAX KAK O COCTUHECHHUSX
yriepona (MeTaH, 9TaH, STUJICH, alleTHICH, STaHOJI, TIUIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTvie 0 OMOMOTMYECKN Ba)KHBIX BEIIECTBAX: JKUPAX, OCTKaX, YIIeBOIaX — U UX

POJIK B )KU3HH YCIIOBCKA




PacuyéTer:

7.1
7.2
7.3

o popmyraM XUMUYIECKIX COCTUHEHUI
Macchl (MaccoBOi) OJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKUM YpPaBHCHHAM
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