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HOACHUTEJIBHASA 3AIIMCKA

IIporpaMma 10 XWUMHM Ha YyPOBHE OCHOBHOIO o0OIIero o0pa3oBaHUA
COCTaBJI€HA HA OCHOBE TPeOOBaHUH K pe3ysibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTEIbHON MPOTPaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMs, TPEACTABICHHbBIX
B ®I'OC OO0, a Takxke HaA OCHOBe eaepanbHO pabdoueld MporpamMMBbI
BOCTIMTAHMSA M C YUETOM KOHIICTIIIUM TIPENOaBaHUsa YUSOHOTO TIpeaMeTa « XUMHUI»
B 00OpazoBareNbHBIX opranuzanusax Poccuiickoit Oenepanyu.

IIporpaMma mo xWMHH AAET MPEACTABICHHUE O MLENIAX, OOINEH CTpaTeruu
0o0y4eHHUsA, BOCHUTAHWA MW PA3BUTHA OOYUYAIOIIUXCSA CPEICTBAMU Y4EOHOTO
peaMeTa, YCTaHABJIUBAET 00s13aTeNIbHOE MPEAMETHOE COJICpKaHuE,
MpeayCMaTPUBAET PACOPEACIICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHUE TIO
pazaenaM M TeMaM IPOorpamMMbl IO XMMHHM, OMNPEACNISIET KOJIWYECTBEHHBIC H
KaueCTBEHHBIC XapaKTEPUCTUKH COJICpIKaHMUS, PEKOMEHAYEMYIO
MOCJAEIOBATEIbHOCTh  M3YUEHHS XHMHH C  YU4€TOM  MEXKMOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBS3CH, JIOTMKM  Y4e€OHOro  TIpoIecca, BO3PACTHBIX
O0COOCHHOCTEM  OOYyYaroIuXxcsA, ONpeAcaseT BO3MOXKHOCTH TMpeaMeTra A
peanuzanuu TpeOOBAaHUM K pe3ysibTaraM OCBOSHHUS OCHOBHOM 00pa3oBaTEIbHOM
MpOrpaMMbl Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHHUA, a TaKke TPeOOBAaHWUH K
pe3yiibTaTaM 00yUeHHUs XMMHUU Ha YPOBHE IieNiei M3yUueHUs MpeIMeTa U OCHOBHBIX
BUJIOB YUe€OHO-MO3HABATEIbHONW JEATEILHOCTA OOYYalOIIErocss MO OCBOSHUIO
y4eOHOTO COACPIKAHUSL.

3HaHWE XUMHH CIY)KAT OCHOBOM mid (DOPMHUPOBAHUS MHPOBO33PCHHS
00y4aroIerocs, ero MpeACTaBICHUA O MATEpPUAIbHOM €JUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (OPMHUPYEMBIE XHMHCH TNPEACTABICHHS O B3aUMOIPEBPAICHUAX
SHEPruh U 00 HBOJIOLMHU BEIIECTB B TMPUPOJES, O MYyTIX PEIICHHUsA TI00abHBIX
MpooOJieM YCTOMYMBOIO Pa3BUTHA YEIOBEUECTBA — CHIPHEBOM, SHEPTreTHUECKOM,
MUIIEBON U SKOJIOTMUECKON O€30MaCHOCTH, MPOOJIEM 3/IPABOOXPAHCHMUS.

N3zyuenue xumun:

COCOOCTBYET  peajv3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
(hopMupoBaHUA KyJIbTYPHl JITYHOCTH, €€ 00ITeH 1 PyHKIMOHAIBHON rPaMOTHOCTH,

BHOCHT BKJaJ B (DOPMHPOBAHUE MBIILICHUS W TBOPUCCKHUX CIOCOOHOCTCH
0o0y4Yarolmuxca, HaBBIKOB HMX CaMOCTOSATEIbHONW Y4eOHOH  JNEATENbHOCTH,
SKCIIEPUMEHTAJIbHBIX M MCCIEA0BATEIIBCKUX YMEHHUM, HEOOXOJMMBIX KakKk B
MTOBCETHEBHOM *KU3HM, TaK U B TPO(ECCHOHAIBHON JICATCIIBHOCTH,

3HAKOMHUT CO CHEeIU(UKONW HAYYHOTO MBINIJICHUS, 3aKIaJbIBAET OCHOBHI
LEJOCTHOTO B3IJISAa HA €IMHCTBO MPUPO/bl U UYEJIOBEKA, ABJIAETCS OTBETCTBCHHBIM
sTanoM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJarOIITXCS;



crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAYYHBIM 3HAHUAM, K IMIPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
o0pa3oBaHue 00yYaIOIMINXCS.

JlanHple HampaBjeHUS B OOYUECHWH XHMHH OOECIICUMBAIOTCS CHEIU(UKON
COJCpKaHMs  y4eOHOro  MpEeaMeTa, KOTOPbIM  ABJSETCA  MEJAaroru4ecKu
aJaNTUPOBAHHBIM OTPAXXEHUEM 0A30BOM HAYKH XMMHUHM HA OMPEICIEHHOM dTane eé
Pa3BUTHAL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I11ler0 00pa3oBaHus OPUEHTUPOBAH HA
OCBOCHUE OOYYAIOIIMMHUCS CHCTEMbI TMEPBOHAUYAJbHBIX TMOHATHH XWUMHH, OCHOB
HEOPraHWYECKOW XUMHM ¢ HEKOTOPBIX OTACJHBHBIX 3HAUYUMBIX TOHATHN
OPraHUYECKON XUMHUMU.

CrtpykTypa coaepskaHusl MPOTrpaMMbl IO XUMUH C(POpMUPOBaHA HA OCHOBE
CUCTEMHOro moaxoja Kk €€ usyueHuto. CoaepxaHue CKIAIAbIBACTCA U3 CUCTEMBI
MMOHATUH O XUMHYECKOM JJIEMEHTE M BEIIECTBE U CUCTEMBI MOHATAN O XUMUYECKON
peakimu. O0€ 3TH CHUCTEMbl CTPYKTYPHO OPraHU30BaHbl MO MOPUHIUITY
MOCJIEIOBATENIPHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKHUX MPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU,

— YUYE€HUA O CTPOCHUM aTOMa U XUMUYECKOMN CBS3H,

— TPEACTaBJCHUNH 00 AJIEKTPOJUTHUECKONW JUCCOLMALMM BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUA PACCMATPUBAKOTCSI HA OCHOBE SMIUPUYECKHU
MOJIYYCHHBIX W OCMBICIICHHBIX (PAaKTOB, PA3BUBAIOTCA TOCICIOBATEIHHO OT OTHOTO
YPOBHA K JAPYyroMy, BBITIONHsSA (DYHKIIUH OOBACHCHHS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHECHUS W MOJYYCHUS
W3y4aeMBbIX BEILIECCTB.

OcBoeHne mporpaMMbl 1O XHUMHH  CIOCOOCTBYET  (hOPMHPOBAHHIO
MPEACTABJIIEHASA O XMMUYECKOW COCTABJIAIOLICH HAYYHOM KapTHUHBI MUPA B JIOTUKE
€€ CHCTEMHON MPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
METOJaM TO3HAHUA B Hayke. lV3ydeHWe XUMHUM OPOUCXOJNUT C TPHUBJICUCHUEM
3HAHUW W3 PaHEE M3YUYEHHbIX YYEOHBIX NpeAMETOB: «OKpyX AU MHUDY,
«buonorus. 57 knacce» u «Ou3nKa. 7 KIIacey.

[lpy w3yYeHMM XWMHWM TPOUCXOAUT (POPMUPOBAHWE 3HAHWKA OCHOB
XUMUUYECKON HAyKW Kak O0JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUA, MPAKTUYECKON
NEATENIBHOCTA YEJIOBEKA M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaua ydeOHOTO TMpeaMeTa COCTOMT B (POPMHUPOBAHWHM CHUCTEMBI XUMHUUYECKHX
3HAHUH — BaXKHEHUIUX (paKTOB, IMMOHATHH, 3aKOHOB W TCOPECTHUCCKHUX TOJIOKESHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAYKH, B



NPUOGBLLEHNM K HayyHbIM MeTOJam MNO3HaHUS MpPU  U3YYEHUN BELLECTB U
XUMUYECKNX peakuuii, B (hOPMUPOBAHUN 1 Pa3BUTUM NO3HABATENbHbLIX YMEHWNIA U
X MNPUMEHEHMM B Y4eOHO-MO3HABaTe/IbHOW W Y4eOHO-MCCeA0BaTe/IbCKOW
[eATeNbHOCTM, OCBOEHUWM npaBu/i 6e3onacHOro obpalleHWss C BeliecTBamMu B
MOBCEAHEBHOM XN3HMW.

[Mpy N3yYeHUN XMMUM HA YPOBHE OCHOBHOrO 00LLero o6pasoBaHUs BaXKHOE
3HaueHWe Npuobpeny Takue Leu, Kak:

- (bopMmMpoBaHVE WHTENNIEKTYa/lbHO PasBUTON JIMYHOCTM, TOTOBON K
camo06pa3oBaHuto, COTPYAHWUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PELLEHN,
CMOCO6HOI aanTUPOBaTLCA K ObICTPO MEHSIOLLMMCSA YCTOBUAM YKU3HW;

- HarnpaBneHHOCTb  00y4yeHWA Ha  CUCTemMaTM4yeckoe  MPUOBLLEeHWe
0byyatoLMXC K CamMOCTOSTe/IbHOM MO3HABATe/lbHON [AeATe/IbHOCTK, HAay4HbIM
METOAaM MOo3HaHWA, (DOPMUPYIOWMM MOTUBALUMIO U pasBUTME CMOCOBGHOCTEN K
XUMUW;

- 0becrneyeHre YCNOBMA, CNOCOBCTBYIOLWMX NPUOBPETEHMIO 00Yy4atoLMMNCA
ornbiTa pa3sHO0Opa3HON [eATeNIbHOCTW, MO3HaHWS M CaMOMO3HAHWUA, K/IHUEBbIX
HaBblKOB (K/HOYEBbIX KOMMETEHLUWA), UMEKOLWMX YHUBEPCa/lbHOE 3HayeHue Ans
Pa3/INYHbIX BULOB AeATENIbHOCTY;

- (hopmupoBaHMe 06LLEN (PYHKUMOHA/IbHOM W eCTeCTBEHHO-HaYUYHOM
rPaMOTHOCTW, B TOM YMCNE YMEHWUA OObACHATb W  OUEHMBATb  SIBMEHMS
OKPY)KatoLLLero mupa, MCNonb3ys 3HaHMS U OMbIT, MOyYeHHble NPU U3YyYeHUU
XUMUK, MNPUMEHSATb WX NPU pelleHnn npo6rem B MOBCEAHEBHON >KU3HU U
TPY0BOW AEATENIbHOCTY,

- (bopmupoBaHME Yy  O0OYy4YalOMXCA  YMAaHUCTUYECKMX  OTHOLLIEHWN,
MOHMMAHUA LEHHOCTM XMMUYECKUX 3HaHWIA AN BbIpabOTKM  3KOMOTrMYECKN
LleN1ecoobpasHoro noeefeHNs B ObITy W TPyAOBOW [eATEIbHOCTU B LENAx
COXpaHeHWs1 CBOEr0 3[j0P0OBbS U OKPY)KAKOLLLE MPUPOAHON cpeapbl;

- pasBuMTUE MOTMBaUMM K OOYYEHWMIO, CMOCOOHOCTEM K CaMOKOHTPOM W
CaMOBOCMUTAHMIO HA OCHOBE YCBOEHMS  OOLLeYe/0BEYECKUX  LeHHOCTEWN,
FOTOBHOCTM K OCO3HaHHOMY Bbl6OpY NpOMAs M HanpaBNeHHOCTW Aa/lbHENLLEro
06yyeHus.

OOlLLee 4MCMO 4YacoB, OTBELEHHBbIX [N1A W3YYEHUA XMMUM Ha YPOBHe
OCHOBHOr0 06LLero obpasoBaHns, coctaBnset 136 yacos: B 8 knacce - 68 yacos (2
yaca B Heflento), B 9 Knacce - 68 yacos (2 4aca B Hefento).



COJAEPKXAHUME OBYUYEHUSA

8 KUIIACC

IlepBoHauaIbHBIE XUMHYECKHE TIOHATHS

[IpeameTr xumun. Pojib XUMHAM B KA3HHM YEJIOBEKA. XUMHUS B CUCTEME HaAyK.
Tena m BemectBa. DHU3MUECKHE CBONCTBA BEIIECTB. ATrperaTHOE COCTOSHHE
BemecTB. [loHATHE O MeTOMAaX TO3HAHWA B XMMHH. UHMCTHIE BEMIECTBA U CMECH.
CnocoObl pazaieseHns CMecei.

ATOMBI W MOJICKYJIBI. XHUMHUYECKHE dJIeMEHThI. CHUMBOJIBI XUMHUUYECKHAX
aneMeHTOB. [IpocThie U CIIOXKHBIC BEMIeCTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE,

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHUECKHX OJIEMEHTOB.
3aKk0oH TOCTOSHCTBA cocTraBa BemecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTtHocuTenmbHAs MOJIEKYJIsIpHAst Macca. MaccoBast 01 XMMHUYECKOTO AJICMEHTA B
COCTMHCHHUM.

KonnuecTBo BemecTtBa. Monbs. MonsdpHaa macca. B3auMOCBsA3b KOJTAYECTBA,
MacChl W 4YHCJIA CTPYKTYPHBIX €AWHWI] BemiecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

Ousnyeckne U XUMHUYCCKUE SBJCHUSA. XUMUYECKash PEaKIusl W €€ MPU3HAKH.
3aK0H COXpAaHEHWA MacChl BEmiecTB. XWMHUUEeCKue ypaBHeHws. Kimaccmdukanms
XUMHUYECKUX PEaKIuil (COSAMHEHUS, PA3JIOKEHHUS, 3aMEIIICHHSI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHYECKOH MOCY/I0H, MpaBmyiaMu padoThl B Ja0OpPaTOPUU H
npuéMaMu 00pallleHUs ¢ JIabOpPaTOPHbIM O0OPYJOBAHUEM, U3YUECHHUE U OMHUCAHUE
(m3uUecKknX CBOWCTB OOpa3IOB HEOPTaHWYECKUX BEIIECCTB, HAOMOJACHUC
¢mszudecknx (TUIaBjIeHUE BOCKA, TasHWE JIbJa, PACTUPAHHWE caxapa B CTYIIKE,
KATICHWE W KOHICHCAIWS BOJbBI) M XMUMHUCCKHX (TOPEHWE CBEUHW, MPOKAJTUBAHUC
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa C KUCIIOTOW) SIBJICHUH, HAOIIOJCHUE H
ONMCAHWE TPU3HAKOB TMPOTCKAHWA XUMUUYECKHX peakinii (pasjoKeHHWE caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI ¢ XJIOPUAOM Oapwsi, pasjioKeHHE THAPOKCHIA
menu (1) mpu HarpeBanwm, B3anMoaelcTBrE Kene3a ¢ pactBopom comm meau (1),
W3ydeHHE CIOCOOOB pa3Ae/iCHUs CMECEH: ¢ MOMOIIBI0 MarHuTa, (pribTpoBaHUE,
BEITIAPUBAHUE, AUCTHLIAIUA, XpoMaTorpadus, MPOBEACHNUE OUNCTKHA TTOBAPEHHOM
cojii, HaOMIOJCHWE W  ONMHCAaHWE  PE3YJIbTATOB  TPOBEICHWA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MAacChl, CO3JaHWE MOJEICH MOJICKYJ
(IIapOCTEPKHEBBIX ).

Baneiime npeacTaBuTe/ M HEOPraHUYECKHX BEIIECTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — saeMEHT W mpocToe
BemecTBOo. Haxoknmenwe kwucenopoma B Tpupojae, (U3MUECKHE W XUMHUYCCKHE
cBoiictBa (peakumu ropeHus). Oxcuapl. [Ipumenenue xkucnopoaa. CrnocoOsl



MOJIYYEHUS KHUCJIOpoJa B Ja0Ooparopud H MOPOMBIIUIEHHOCTH. Kpyrosopot
kuciopoaa B mpupoae. O30H — auTOTponHasA MOAUDUKAIIHS KACIOPO/Ia.

TemmoBo#t 3¢ekT XUMUUECKOH peakIuu, TEPMOXUMHUYCCKHE YPaBHCHHS,
9K30- M JHAOTCPMHUUECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsA3HEHUE
BO3/IyXa, YCHIICHHE TapHUKOBOTO 3 deKTa, pa3pylmieHHe 030HOBOTO CJIOS.

Bonopon — »smemMeHT W mpocToe BemiecTBo. HaxokaeHue Boaopoaa B
npupoae, (QuMUeckne W XWUMHUCCKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonydeHua. Kuciorer u comnmu.

MonsipHbiit 00bEM ra3oB. Pacuérel N0 XUMHUECKUM YPABHEHUSIM.

Oduznueckue CcBoiicTBa BOAbI. Boma kak pacTBopuTEab. PacTBOpBHI.
HaceolllieHHbIE ¥ HEHACHIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10515 BellleCTBAa B pacCTBOPE. XUMHUUYECKHE CBOMCTBA BOABI. OCHOBAHMA.
Ponw pacTBOpoB B MpUpOJE M B XKU3HM 4YesioBeka. KpyroBopot BOAbl B MpUpOJE.
3arpsA3HeHue NpupoAHbIX BoJ. OXpaHa U OUKMCTKA MPUPOIHBIX BOJ.

Knaccudukanma weopranmueckux coenuuennid. Oxcuasl. Knmaccudmkarms
OKCHIOB.  coyieoOpa3yronme  (OCHOBHBIC, KHCJIOTHBIC, aMQOTEpHBIE) |
HeconeoOpazyronme. HomeHnknatypa okcuaoB. DOU3MYECKHE U XUMUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne OKCUAOB.

OcHoBanms. Knaccudukanmmss oCHOBaHWH: MIENOYM W HEPACTBOPHUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHuil. Du3nueckne M XUMHYECKHE CBOWCTBA
ocHoBaHuil. [lomydenrne oCHOBaHHIA.

Kucnors. Knaccudukanusa kucmor. Homenknarypa kucnor. Gusndeckne u
XUMHUYECKHE CBOMcTBA KHUCIOT. Psan axktuBHoctm MetayuioB H. H. bekerosa.
[Tony4yeHnne KucIoT.

Conu. Homenknarypa cojieli. @u3nueckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuenune coneil.

['eHeTrueckas CBA3b MEXKAY KJIACCAMU HEOPTraHUUECKUX COEIUHEHUH.

Xumuueckuii IKCnepumenm:

KQueCTBEHHOE OMPEACIICHUE COJEPKaHUs KUCIOPOAa B BO3JyXe, MOJYUEHHE,
coOMpaHue, PpaclO3HABAHWE UM HW3YUCHHE CBOWMCTB KHCJIOpPOJA, HAOMOACHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCJIOBHUS BO3HUKHOBEHHUS U
nmpeKpamieHnsi ropeHust (moxapa), O3HAaKOMJICHHE C oOpa3iiaMd OKCHIOB W
OMUCAHWUE WX CBOWCTB, MOJyYE€HHE, COOMpAHWE, PACIIO3HABAHWE W H3YUCHHUE
CBOMCTB BOJOpoaa (TOPEHHE), B3aUMOJACHCTBHE Boaopoaa ¢ okcuaom meam (1)
(BO3MOYHO HCIOJIb30BAaHUE BUACOMATECPHAJIOB), HAOMIOACHUE OOPa3IloB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIEIOBAHWE OCOOECHHOCTEHW PACTBOPEHUSI BELIECTB C
Pa3IMUHON PACTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C ONPEACTEHHON
MaCCOBOM JOJIEW PACTBOPEHHOTO BEIMICCTBA, B3AUMOJICMCTBAE BOJBI C METAJUIAMH
(HaTpueM ®  KajbiueM) (BO3MOXKHO  HCIIOJIb30BAHWE  BHICOMATCPHAJIOB),



UCCIIEIOBaHUEe O0Opa3llOB  HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HAOJII0/ICHHE U3MEHEHUS OKPACKU WHJMKATOPOB B PacTBOPAX KUCJIOT W IIEIOYEH,
uzydeHue B3ammojeiicTeua okcuma memam (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KUCJIOT C MeETajUlaMHu, Peakuuil HeUTpaiv3aluy, MOJYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJTHOTO METajula JIPYTMM M3 PacTBOpPA COJIM, PEILICHHE
AKCHEPUMEHTAIBHBIX 3a/au Mo TeMme «BaxHelinne KIacchl HEOPraHMYEeCKUX
COCIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepmoamyeckass cucrema XHUMHYECKHX
yiementoB JI. . MenaeneeBa. CtpoeHue aTomMoB. XHUMHYECKasl CBSI3b.
OxkucINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIuU

[lepBbie TOTBITKN KiACCH(PHUKAIUA XUMWYECKAX deMeHTOB. [lomHsaTHEe 0
rpynmnax CXOMHBIX OJJIEMEHTOB (IIEJIOUHBIE M IICTOYHO3EMEIFHBIC METaJUThI,
raJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yioT aM(pOTEPHBIE OKCHIBI
U TUAPOKCHUIBI.

[lepnonndeckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX SJIEMEHTOB J1.
U. Menneneesa.  Koporkonepwomnas #  JIuHHOTMEpUOAHAS  (hOPMBI
[lepnonndeckoii cucremsl xumuueckux sneMeHToB J[. M. Menaeneea. [lepuoasl
u rpynmbl. DU3NYECKUH CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB IMEpHOJA M
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHbIX saep. M3otonbl. OnekTponsl. CTpoeHue
ANIEKTPOHHBIX  O0O0JIOYEK aTOMOB  TEPBbIX 20 XUMUYECKUX  3JIEMEHTOB
[Tepuoanueckoit cucremsr J[. M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHECHUS pajuyca aTOMOB XMMHYECKHX HJIEMEHTOB,
METALINYECKUX U HEMETAJTMYECKUX CBONCTB MO FPYINaM U NEPHUOJAM.

3unauenue [lepuoanueckoro 3akoHa u [lepuoandyeckol CHCTEMbI XUMUYECKHUX
3JIEMEHTOB JJIA pa3BuTuA Haykh W mnpaktuku. [|. . MeHpeneeB — yuéHbld u
IpaKIaHVH.

Xumuueckass cBsa3b. KoBajeHTHas (MOdspHAsSs W HEMOJSAPHAA) CBA3b.
DJNIEKTPOOTPULIATEBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAsI CBA3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
[Tpouecchl OKUCIEHUS U BOCCTAaHOBJIEHUA. OKUCTUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3yueHHe oOpa3lioB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCUAA LHWHKA C PAcTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
(ropeHHe, peakiny Pa3IoKCHUAS, COSAMHCHUS).

Medxcnpeomemnmusie ceasu



Peanuzanys MeEXNpeIMETHBIX CBA3CH MPU H3YUYCHWH XUMHUM B 8 Kiacce
OCYIIECTBIIAETCA Yepe3 HCIOJb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TOHATHH, TaK U MOHSATHM, SBIISIOMMXCSA CUCTEMHBIMH JJISl OTJACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TTOHATHS. HAYYHBIH (PaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KIacCH(DHKAIMA, NECPHOAMUYHOCTh, HAOIOJACHHE,
AKCIIEPHUMEHT, MOJICIMPOBAHUE, U3MEPEHHE, MOJICIb, IBJICHUE.

®uzuka: MaTepusd, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWI,
W30TOMbBI, PAANOAKTUBHOCTh, MOJIEKYJIa, ANEKTPUUECKHUN 3apsj, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (PM3HMUYCCKHUC BEIIMUWHBI, ¢IHHHUIIBI
HM3MEPEHMS, KOCMOC, TIJTAaHEThI, 3BE3/1b1, COJHIIE.

buomorus: porocunres, apixanue, dnocdepa.

I'eorpadms: armocdepa, ruapocdepa, MHUHEpadbl, TOPHBIC ITOPOJIHI,
TOJIE3HBIE UCKOTIAa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 xXuUMHUYecKasi peaKius

[lepnonnueckuii 3akoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB [l
HN. Menneneesa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MECHEHUHU CBOWMCTB
XUMHYECKUX OJJIEMEHTOB TIEPBBIX TPEX IEPUOJOB, Kajidsl, KaJlIbldsd W HX
COCIMHEHUH B COOTBETCTBHM C TIOJOKEHHEM dJIEMEHTOB B llepuoanueckoi
CHCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BeliecTBa: BHJABl XUMHYECKOM CBS3U. THUMBI KPUCTANIMUECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAITMUECKON PEIIETKN U
BHUJIa XUMHUUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HECOPraHWMUCCKHUX BEIICCTB. XHUMHUYCCKUC
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KjaccaM HEOPraHWYEeCKHUX
COCIMHEHUM, TeHETHYECKAsA CBSA3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanms XuMHdeCKAX PeaKIAid MO Pa3TuIHBIM MPU3HAKaM (IO YHCITY
M COCTAaBy YYacCTBYIOIIMX B PEaKIWH BEMIECTB, MO TemioBoMy 3¢dekTy, 1o
M3MEHEHHUIO CTEIICHEH OKHUCIICHHA XHMHMUYECKHX 3JIEMEHTOB, MO OOPAaTUMOCTH, 1O
YUaCTHIO KaTajau3aropa). JK30- U SHIOTEPMHUUCCKUE PEAKITUN, TEPMOXUMHUICCKUE
ypaBHEHUS.

ITonstie o ckopocTh xuMHueckor peakiuu. [loHsaTtue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [JoHATHE O TOMOTE€HHBIX M T€TEPOTreHHBIX
peaknuax. [lonarue o karammse. [loHATHE 0 XMMHYECKOM paBHOBECHH. DAKTOPHI,
BIIUSAIONIME HAa CKOPOCTh XMMHWYECKOW PEaKIMU M TOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHS.

OKHCINUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  AJICKTPOHHBIM  OajaHc
OKHUCIIMTENbHO-BOCCTAHOBUTEILHOM peaKIvu. CocraBneHue ypaBHEHUH



OKHCJIUTEIIFHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMA ¢  HMCHOJB30BAaHWEM  METOAQ
3JIEKTPOHHOTO OaaHca.

Teopust SMEKTPOTUTHICCKON AUCCOITUAITANA. INEKTPOIUTH U HEIJICKTPOJIATHI,
KaTtnonsl, annonsl. MexaHW3M AWCCONMAIMKA BEIISCTB C Pa3IMIHBIMHU BHIAAMH
XUMHYECKOH CBA3U. CTeneHpb auccoruanuu. CUIbHbIE U CIa0bI€ AICKTPOJIUTHI.

Peakrun nonHOTO OOMEHa. Y CIOBUS MPOTEKAHWA PEAKITUH HOHHOTO 00OMEHa,
MOJIHBIE M COKpAaIEHHBIE WOHHBIE ypaBHeHWs peakiuid. CBOWCTBA KHCIIOT,
OCHOBAaHMH W COJieH B CBETE€ TMPEJCTABICHUN 00 HSIEKTPOJUTUUYECKOM
mucconmanmn. KauecTBeHHbIE peakiiny Ha HOHBIL. [[0OHATHE 0 THAPOIN3E CONICH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTALIMYECKAX PEMIETOK HEOPTaHHMUCCKHUX
BCIECTB — METAIOB W HEMETAIoB (Tpadura M ajamasa), CI0KHBIX BEIIECTB
(xj0puaa HATPWA), UCCIICIOBAHUE 3aBUCHUMOCTHA CKOPOCTH XUMHYECKOW PEaKIAH
OT BO3JCHUCTBHS PA3IMYHBIX (PAKTOPOB, WCCICIOBAHUE HIICKTPOTPOBOTHOCTH
pPacTBOPOB BEIIECTB, TMpoIlecca AWCCONMANANA KHUCJIOT, IHENOYeH | Cojei
(BOBMOXXHO  WCIIOIB30BAaHWE BHUACO MaTEPHAJIOB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKA  TPOTEKAHWSI  PEAKIMid  HMOHHOTO  OoOMeHa
(oOpa3oBanme oOcaaka, BBIICIACHHUE Tas3a, OOpa30BaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPUMEPH  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIAN
(ropeHHe, peaKIMy PA3IOKECHHS, COSTUHEHUS), PACIO3HABAaHUE HEOPTAaHHMUECKHUX
BCIIECTB C TIOMOIIBI0 KAUEeCTBEHHBIX PEAaKIMid HA  HWOHBI, PEIICHUE
AKCTICPUMEHTAITBHBIX 33/1a4.

HemeTtanisl u ux coemHEHUS

OOmas xapaktepucThka rajgoreHoB. (OcCOOCHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTeneHu oKucieHus. CTpoeHre W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHWYECKME CBOWCTBA HA MOpUMEpE  XJjopa
(B3aMMOJICHCTBHE C MeETaJUIaMH, HEMETAJUIaMH, ITeJIoYaMu). XJIOPOBOJIOPO/I.
ConsHast KHACIO0Ta, XUMUYECKHE CBOMCTBA, TOJyueHHE, npuMmeHeHue. JleficTeue
XJIOpa W XJOPOBOJOPOJIa HA OPraHW3M UEJIOBEKA. BakHEHIHME XJIOpUIBI W HX
HAXOXKJCHUE B TIPUPOJIE.

OO6mas xapaktepuctuka 3ieMeHToB VIA-rpynnbl. OCOOCHHOCTH CTPOCHUA
aTOMOB, XapaKTEepPHBIC CTENeHW OkuciieHus. CTpoeHue W (U3MUecKue CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CePhl. AJUTOTPOITHBIE MOAU(DUKAIINKA KHCIIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOA, CTpOoeHHUE, (Pu3MUecKue u
XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnota, ¢U3AYECKHE W XUMHUYECKHE CBOicTBAa (00mue Kak
MPEACTaBUTENA Kjlacca KHCIOT MW crenududeckue). XUMHUUYECKAC PEaKIInH,
JeXKaIUe B OCHOBE MPOMBINUICHHOTO CHoco0a TMOMydYeHUS CEPHOW KHCIOTHI.
[Tpumenenne ceproit kucmoThl. CoNi CEPHOMN KUCIIOTHI, KAUECTBEHHAS PEaKITUs Ha



cyabdar-non. Haxoxnenune cepbl W €€ COCIMHCHHWHA B TPUPOJC. XUMHUYECKOE
3arps3HCHUE OKPYKAIONMICH Cpeabl COCNUHEHWUAMH Cephl (KUCIOTHBIE MO,
3arpsAi3HCHHUE BO3/AyXa M BOJIOEMOB), CITOCOOBI €T0 TIPEIOTBPAIICHHS,

OOmas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIE CTCTICHH OKUCIACHWA. A30T, PacpOCTPAHCHHUE B TIPUPOJE,
(rzudeckre U XUMHUECKHe CBoMcTBa. KpyroBopoT asora B mpupoe. AMMHUAK, €ro
(rzrUecKre 1 XUMUIECKAE CBOMCTBA, TIOJIydeHrne W ipuMeHeHne. Comu aMMOHMUS,
X (PU3MUECKHUE U XUMUYECKHUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakims Ha
HOHBI aMMOHUS. A30THas KHCIIOTa, €€ TOJydeHHe, (PM3MUCCKHUE W XUMHUYCCKHE
cBoiicTBa (00ImME Kak TMPEACTABUTENS KJacca KHUCIOT W CHEIU(UIECKHUE).
Hcnonp3oBanne HUTPATOB H COJIGH aMMOHHS B KAueCTBE MUHEPATbHBIX
ynoOpennii. XUMHUYECKOE 3arpsA3HCHUE OKPYIKAIOMICH CPe/ibl COSTMHCHUSIMH a30Ta
(KUCIIOTHBIE JOXAW, 3arpsA3HCHHE BO3ayxa, MOUYBHl W BOA0EMOB). docdop,
aygtoTpontHeie Moaudukammu Qocdopa, PU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcun pocdopa (V) u dbocdhopras kucinora, pusznueckne 1 XUMAUIESCKHE CBOMCTBA,
nonyuerne. cnonp3zoBanne GocdaroB B kauecTBe MUHEPATHHBIX YA0OPSHUIA.

OO6mas xapakrtepuctuka eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB,  XapaKTepHBIE  CTETICHW  OKWCJICHUWS.  YTJEPOJA,  aUIOTPOITHBIC
MOAW(UKAIIMKA, PACIPOCTPAHCHUE B TNPUPOAC, (PU3NUECKHE W XUMHUYCCKUE
cBoiicTBa. Ancop6iua. Kpyrosopot yriepoaa B npupojae. OKCHABI yTiiepoaa, ux
(uzuueckne W XUMWYECKHE CBOWCTBA, JCHCTBHE HA JKWBBIC OPTaHU3MBI,
MOJIYUCHHE W TPUMEHEHUE. DKOJOTHUYECKHAE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumotesa rmo0anbHOTO TOTEIUICHUSA KIMMAaTa, TMAPHAKOBBIA
adekr. YronpHas KucaoTa B €€ ColM, uX (PU3MUCCKUE W XUMHUCCKHUE CBOMCTBA,
MoJIyuieHHEe W TpuMeHeHwe. KauecTBeHHas peaknus Ha KapOOHAT-HOHHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, METUITMHE, MPOMBINIJICHHOCTH U CEIbCKOM
XO3SUCTBE.

[lepBoHauambHBIE TOHATHA 00 OPTAaHUYECKHAX BEIIECTBAX KaK O COSAMHEHUIX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTHJICH, STAHOJI, TJINIICPHH, YKCYCHAs KUCIO0TA).
[IpupogHbie WCTOYHWUKHA YTJICBOJOPOAOB (yroib, TPHPOAHBINA Ta3, HePTh),
MPOAYKTHl WX TepepaboTkn (OCH3WH), WX POJIb B OBITY WM MPOMBINUICHHOCTH.
[TonsiTie 0 OGMONMOTHUECKH BAXKHBIX BEIIECTBAX: JKMUPaX, OeNkax, yriieBogax — v uX
poili B OKM3HW dUeJOBeKa. MarepuaabHOE ©IWHCTBO OPTaHWYECKUX U
HEOPTaHUYECKUX COCTUHEHUH.

Kpemawmii, ero ¢usmueckne W XWMHUECKHE CBOMCTBA, TOJNYUCHHE U
npuMeHenne. CoeaumHeHHss KpemMHUs B mpupoje. OOmme mnpeacraBieHus o0
okcuae kpemuaus (IV) m kpemumeBor kucimote. CUIMKATH, WX MCIOJIB30BAHNUE B
OBITY, B TIPOMBIIIUICHHOCTH. BaKHEHIINE CTPOUTEIHHBIC MaTEpHAJIbl. KepaMUKa,



CTEKJIO, IIEMEHT, O€TOH, kene300eToH. IIpobaemMbl 0€30MacHOTO HMCIOIb30BaHUA
CTPOUTEJIbHBIX MATEPUAJTIOB B MTOBCEAHEBHOMN KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHEe 00pa3loB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHbBIX PEAKIMN HAa XJIOPUA-UOHBI U HAOMIOACHUE MTPU3HAKOB
WX TPOTEKAHWS, OMBITH, OTpaXaromue (PU3NIECKre W XWMHUYECKHE CBOMCTBA
TaJIOTCHOB W WX COCAWHEHWH (BO3MOXHO HCIOJIb30BAHUE BHICOMATEPHUATIOB),
O3HAKOMJICHHE C oOpa3mamMu XJIOpHAOB (TAJOTCHUAOB), O3HAKOMIICHHE C
oOpaslaMu  cepbl W €€  COCOUHEHWUAMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUICOMATEPHUAJIOB), HAOMOICHUE TpoIiecca oOyTIMBAaHUAS caxapa MoJa JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW  KHUCJIOTBI, W3YYECHUE XUMHYECKUX CBOWCTB
pa30aBIECHHON CEPHOM KHUCIIOTHI, MPOBEACHNE KAUECTBEHHON PEaKiy Ha Cyibgar-
WOH W HAOMIOMCHWE TPU3HAKa ¢ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MUECKUMH
cBoiicTBamMu azora, ¢dochopa W WX COCAMHCHHHA (BO3MOXKHO WCIONb30BAHHE
BUICOMATEPHAJIOB), 0Opa3mamMu a30THBIX U (HOochHOPHBIX yAOOPEHMI, MOIyUCHHE,
coOMpaHue, paclo3HABAaHWE U W3YUYCHUE CBOWCTB aMMHaKa, MPOBEICHUE
KAueCTBCHHBIX PEAKIMH HAa MOH aMMOHHSA U (ocdar-noH W u3ydeHnue MPU3HAKOB
UX MPOTEKAHHUA, B3AUMOIEHCTBME KOHIEHTPUPOBAHHONW a30THOM KUCIIOTBI ¢ MEABIO
(BO3MOHO UCIOIb30BaHUE BUICOMATEPHAJIOB ), U3YUYEHUE Mojenei
KPHUCTAJUTMUSCKUX PEMETOK anMaza, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIECCOM  acOPOIMM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJyYEHUE, COOMpaHUE, PaclO3HABAHUE U WU3YUCHHUE
CBOMCTB YIJICKUCJIOTO Ta3a, MPOBEACHUE KAUECTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl W HW3YYE€HHE TNPU3HAKOB WX MPOTEKAHUA, O3HAKOMJICHHE C
MPOAYKIMEH CUJIMKATHOM TMPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHBIX
3a1a4 1no TeMe «BaxxkHeue HeMeTalIbl U KX COSTUHEHUSD .

MeTaibl 1 UX COeTUHEHUS

OO0mas xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH
ux nojioxkeHus B llepmommueckoit cucreme xumudeckux saemeHtos . U.
MenpaeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTayuioB. MeTajundyeckas CBSA3b U
METALIMYECKAsT ~ KPUCTAUTMUECKAass  pelIETKA.  DJEKTPOXUMHUYECKUH P
HanpsoKeHU MetaioB. Ousnueckue U XMMHUUYECKUE CBOMCTBA MeTauioB. OO1ue
CrocoObl MOJIydyeHUd MeTayioB. [loHATHE O KOpPpPO3UM METALJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrjiaBel (CTajb, YyTyH, AIOPATIOMUHHM,
OpOH3a) ¥ X TPUMEHEHUE B OBITY W MPOMBIIIIJIEHHOCTH.

[[lenounbie mMeTambl: noyioxkenue B [leproanueckoil cUCTEME XUMUYECKHUX
snemenToB J[. 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXKIACHUE B MPUPO/IE.
dusnyueckne W XUMUYCCKUE CBOMCTBA (HA TpuMepe HATpusa W Kajus). OKCUIbl u



TUAPOKCUIBl HaTpus W Kauus. [IpUuMeHeHHe I[IEeJIOYHBIX METAIOB U HX
COEIMHEHUH.

[MlenouHo3eMeNnbHbBIE METAJUIBI MAarHuii W KaJblUH: TIOJIOKEHUE B
[Tepunoanueckoil cucteme xuMudeckux 3iemMeHtoB /[, M. Menneneesa, ctpoeHue
WX aTOMOB, HAXOXKJICHUE B pupojie. DU3nueckue 1 XMMUYECKUE CBONCTBA MarHus
W Kajblusa. BakHeWmme CcoenMHEHHsI KajabItusd (OKCH, THUIPOKCHA, COJIH).
XKécTrocTh BOJBI 1 CIOCOOBI €€ YCTPAHECHUA.

AmoMuHUN: nojioxkeHue B [leproanueckoil cucreMe XUMUYECKUX SJIEMEHTOB
. U. MenneneeBa, CTpOCHUE aTOMa, HaxOXAeHWE B mpupoac. Dusmyeckue u
XUMHUYECKUE CBOMCTBA aFOMUHUA. AM(OTEpHBIC CBOWCTBA OKCHIA W THAPOKCHIA
AITFOMUHMUSL.

Keneso: nonoxenue B [leproandeckoi CHCTEME XUMHYECKUX AIIEMEHTOB [l
. MenneneeBa, CTpOEHHE aToOMa, HAXOXKACHWE B mnpupoae. Duzmyeckue wu
XUMHUYECKHE CBOMCTBA xkene3a. OKeHubl, THAPOKCHIBI U coiu xene3a (1) u skenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUEHHUE.

Xumuueckuii ykcnepumenm:

O3HAaKOMJICHHE C oOOpasllaMh METAIOB W CIUIABOB, WX (PU3HUECKAMH
CBOWCTBAMH, H3YUYEHHE  PE3YJIbTaTOB  KOPPO3WHM  METALIOB  (BO3MOKHO
UCTIOJb30BAHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACHCTBHA OKCHIA
KaJIbIIUA W HATpPUs C BOJOW (BO3MOXKHO WCIIOJIB30BAHUE BHJICOMATEPHUAIIOB),
MCCJIE0BAHAE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHMS KEIe3a B KHUCIOPOAE
(BOBMOXHO  WCIIOJIb30BAHWE  BHWJJACOMATEPHAIOB), TPHW3HAKOB  MPOTCKAHUSA
KQUEeCTBEHHbBIX PEAKIMi HA MOHBI: MArHWs, KajblUs, AJIIOMUHUA, [IMHKA, JKeJie3a
(I) u »xenesza (III), menu (II), HabmOaEHNE U OTHMCAHUE MPOLIECCOB OKPAIIUBAHUS
IAMEHH HWOHAMHM HATpWsl, Kaius ¥ KajabIusd (BO3MOXHO WCIOJb30BaHUE
BUICOMATEPHUAJIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCHAA ATFOMUHUS
Y TUJPOKCU/IA LIMHKA, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a7a4 1o TeMe «BakHeine
METAJLIbL U UX COSTUHEHUSY .

XuMHs B OKPYKAKOIIas cpeaa

BemecrBa m Marepuansl B MOBCEIHEBHOW JKM3HHM 4YeNOBeKa. be3omacHoe
WCIOIb30BaHUE BELIESCTB U XUMUYECKUX peakuuil B ObiTy. [lepBas momoilb npu
XUMUUYECKUX 0KOTaX U OTPaBJICHUSIX.

XVAMHAYECKOE 3arpsA3HCHHUE OKPYKAIOMICH cpeasl (MpeaesibHas JOMyCTAMas
KOHIIeHTpaus Beliects, aanee — [1JIK). Ponb xuMun B pemieHun 3KOI0THUECKUX
mpooJIeM.

Xumuueckuii JKcnepumenm:

u3ydyeHrne o0pa3loB MATEPUAIOB (CTEKJIO, CIUIABBl METAIIJIOB, MOJIMMEPHBIE
MaTepPHaITHI ).

Medxcnpeomemnmusie ceasu



Peanuzanus MeXNpeIMETHBIX CBS3¢H NMpPU HM3YUCHWH XWMHH B 9 Kjacce
OCYIIECTBJIACTCS depe3 MCMONIb30BaHUE Kak OOIMWX €CTeCTBEHHO-HAYYHBIX
TOHATHMN, TaK W TIOHATHH, SBJISFOIIAXCS CUCTEMHBIMH JIUISI OTICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYUYHBIC TIOHATHS. HAy4HBIH (PaKT, THIIOTE3a, 3aKOH,
TCOpHS, aHallu3, CHHTE3, Kiaccu(uKalusa, TePUOANYHOCTh, HAOIIOACHNUE,
AKCIICPUMEHT, MOJCIUPOBAHKUE, W3MEPCHUE, MOJC/b, SBJICHHUC, MapPHUKOBHIM
3 dekT, TEXHOIOTH, MaTePHAITHI.

®dwusznka: MaTepusa, aToM, JJICKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIIHI,
W30TOMBI, PAJMOAKTHBHOCTh, MOJICKYJIA, ICKTPUYCCKHI 3apsija, NPOBOIHHKH,
MOJTYPOBOTHUKH,  TUAJICKTPUKH, (POTORIEMEHT, BEINECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBA, a3, PacTBOP, PACTBOPUMOCTD, KPUCTAILTHIYCCKAA
peIéTKa, CIUIaBbl, (PU3MUECKHUE BEIIMUYWHBI, CIWHHUIBI U3MEPCHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/16I, COJHIIE.

buonorust: ¢orocuHTe3, ApIxaHue, Onocdepa, 3KOCHCTEMa, MUHEPATbHBIC
yIOOpEHUS, MUKPOAJIEMEHTBI, MAKPO3JICMECHTHI, ITUTATEIHHBIC BEIICCTBA.

['eorpadmsa: armocdepa, tuapocdepa, MHUHEPATBI, TOPHBIE TOPOIbI,
MOJIC3HBIC HCKOTIAEMbIE, TOITHBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHA ITPOI'PAMMBI 110
XNUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3YIbTATBl OCBOCHMS TMPOrPaMMbl OCHOBHOTIO OOIIETO
00pa3oBaHuA JOCTUTAIOTCA B XO0JA€¢ OOyUYEeHUS XUMHUU B €AUHCTBE Y4YeOHOU H
BOCIIUTATEJIbHON JIEATEIbHOCTA B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMA M JAYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU, MPUHATHIMH B
o0llleCTBE TMpaBWJIAMHM W HOPMAaMu MOBEACHUS M CIOCOOCTBYIOT MpoIEccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLUATU3AIMN O0YUAIOIIMXCS.

JIn4HOCTHBIE ~ PE3yJibTaThl  OTPAXAOT  TOTOBHOCTH  OOy4YarolUXcA
PYKOBOJCTBOBAThCA CHCTEMOM MO3WUTUBHBIX IIEHHOCTHBIX OpPUCHTAlMH U
paclIMPEHUE OMbITA ACATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTproTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY
U HAYYHOMY HACJEIUIO, TOHUMAHWUA 3HAUCHUS XUMHUUYECKOW HAyKW B JKHU3HU
COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BJIANICTh JOCTOBEPHOH HWH(pOpMAIUEH O
MEPEOBBIX JTOCTHUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHbIX 3HAHUSIX 00 YCTPOHUCTBE MUpa U OOIIIECTBA;

2) rpa:kIaHCKOro BOCIIUTAHMS:

MPEACTABJCHUAS O COLMAJbHBIX HOPMAax W TNPaBUIAX MEKIMYHOCTHBIX
OTHOILIEHUHA B KOJIJIEKTUBE, KOMMYHHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HON,  Yy4eOHOMCCIEAOBATEIbCKOMW,  TBOPUECKOM W JAPYrUxX  BUJAX
JNEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM MAEATENbHOCTH MPH
BBITIOJIHCHUM YYEOHBIX, MO3HABATENIbHBIX 3a7a4, BBHIMOJHEHUH XUMHUECKUX
AKCHEPUMEHTOB, CO3JAHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOMOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCE 3TOW YyUeOHOW JEATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEJACHUE M TOCTYNKHA CBOMX TOBApUIIEH C TMO3MUIMHU
HPABCTBEHHBIX W MPABOBBIX HOPM € YUETOM OCO3HAHUA MOCAEICTBUIA MOCTYNKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHUS

MHUPOBO33PEHUYECKHUE TMPEJICTABJICHUS O BEIIECTBE M XUMHUUECKON peaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTABJIAIOIIME
OCHOBY 11 MOHUMAHUS CYIIHOCTA HAyYHOM KapTUHBI MUpa, NPEACTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJbI, B3aUMOCBSI3SIX 4YEJIOBEKA C
MPUPOJTHON CPENOHU, O POJIM XUMHUM B TTIO3HAHUM STUX 3aKOHOMEPHOCTEH,

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIC HA TOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE i OOBACHEHUS HAOJI0O/IaeMbIX MPOLIECCOB U ABJICHUH,
MO3HABATEILHOMN, WH(POPMAITMOHHOW W YUTATEIbCKOW KYJIBTYPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHONH padoOThl C Y4YE€OHbBIMHU TEKCTaMH, CIPaBOYHOM



JUTEPATYPON, JOCTYIMHBIMH TEXHWYCCKUMH CPEACTBAMHU  HMH(POPMAIMOHHBIX
TEXHOJIOTHH,

HWHTEpEC K OOYUYEeHHMIO M TIO3HAHUIO, JI0003HATENILHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa30BaHUIO, TMPOEKTHOW W HCCIAEI0BATEIbCKOM
NEATEIbHOCTH, K OCO3HAHHOMY BbIOOpPY HAMpPABJICHHOCTH M YPOBHS OOYYEHHUA B
JTATTbHEUIIIEM

4) popmMupoBaHuS KYJIbTYPbI 310POBbS;

OCO3HAHUE IIEHHOCTH JKWU3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3[0POBBIO, YCTAHOBKHM Ha 3/0POBbIA 00pa3 >XM3HHU, OCO3HAHWE TMOCIEACTBUNA H
HEMPUATHE BPETHBIX MPUBBIUCK (YMOTPEOIICHHS alIKOT OIS, HAPKOTHUKOB, KYPEHHSI),
HEOOXOJUMOCTA COONIOJICHUA TMpaBw O€30MacHOCTH MOpH  OOpallleHUH C
XUMUUYECKUMU BEIIECTBAMHU B OBITY U PEATIBHOMN KU3HU,

S) TpyaoBoro BocnuraHusi:

WHTEPEC K MPAKTHUCCKOMY M3yUEHHIO Tpodeccrii U TpyJa pa3audaHOro poja,
YBOKCHHE K TPYAy M pe3yjbTaTaM TPYAOBOM NEATEIBLHOCTH, B TOM YHUCJE Ha
OCHOBE TNPUMEHEHHS TPEAMETHBIX 3HAHWA MO XUMHUHU, OCO3HAHHBIA BBHIOOP
WHJMBUAYAJbHOW TPACKTOPUHU MPOJIOJXKEHUSA 00pa30BaHUA ¢ YUETOM JIMUHOCTHBIX
WHTEPECOB U CIMOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHenHONW mpodeCcCHOHATbHOW ACATEIBHOCTH W PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QAN THPOBATHCA B TPOPECCHOHATTEHOM Cpefie;

6) 3K0J10ru4ecKoro BOCIIUTAHMSI:

SKOJIOTHUUECKH 1ENIeCO00pa3HOEe OTHOIICHUE K MPUPOAE KAK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTH 3/I0POBOTO U
O0e3onacHoro oOpa3a JKW3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(PM3UYECKOMY M TICHXHUYCCKOMY 3JI0POBBIO, OCO3HAHHE IICHHOCTH COOIOACHUS
MpaBujl 0€30MACHOTO MOBEICHUS NPH padOTE C BEIIECTBAMHU, A TAKIKE B CUTYAIUsAX,
YTPOXKAIOIINUX 30POBBIO U KU3HH JIIOCH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJYyYaeMble MPU U3YYEHUU XUMHUH, IJIA
peLlIeHns 3a4a4, CBA3aHHBIX C OKPYIKAIOLIEH TTPUPOJIHON CPEAOH, U1 TTOBBIILIEHUA
VPOBHSl ~ AKOJOTHUECKOW  KYJIbTYpPbl, OCO3HAHUS TJIOOAJBHOTO  XapakTepa
AKOJIOTMUECKUX MpoOieM W MyTeld WX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUUECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHON U COLMAIIBHON MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX PpE3YJbTATOB BBIACAAIOT 3HAUUMBIC IS
dopMupoBaHUA MHUPOBO33PECHHS OOIEHAYUHbIE TOHATHS (3aKOH, TEOpHS,
MPUHIINT, TATIOTE3a, (PaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT W JPYTOE. ), KOTOPHIE
UCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeaMeTaX W TO3BOJISIOT Ha
OCHOBE 3HAHWI W3 ATHUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHUE O TEIIOCTHOM



HAyYHOW KapTHUHE MHpPA, U YHUBEPCAIbHbIC yueOHbIC NEeHCTBHS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOPBIe 00OecTeunBaoT (hopMUpOBaHHE
TOTOBHOCTH K CAMOCTOSITEIIPHOMY IUIAHUPOBAHUIO M OCYIICCTBICHHUIO Y4eOHOM
JEATCITEHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHBIE YUeOHbIE TeiCTBUSA

baszoBble Jjornyeckue aeicTBUA:

YMEHHS WCIIOJIb30BaTh NPHEMBI JIOTHYSCKOTO MBIIIICHAS IIPH OCBOCHHH
3HAHWIA. PACKPBIBATH CMBIC]T XUMHUYECKUX TOHATHH (BBIACIATH WX XapaKTCPHBIC
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBS3b C JPYTUMHU TIOHATHSIMH), WCIOJIB30BAThH
MOHATHSA JUIs1 OOBACHCHHS OTJACIBHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHHS U
KPUTCPUH JUIS KIacCH(UKAIMH XUMHUCCKHX BEIISCTB W XUMHUUYCCKHUX PEaKIIHM,
YCTaHABJIMBATh NPHYHHHO-CIICICTBCHHBIC CBS3H MEXKIy OOBCKTAMH H3YUCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHBHBIC, ACIYKTUBHbBIC, TT0 aHAJIOTHH),
JIeIaTh BEIBOBI M 3aKIIOUCHHS,

YyMEHHE TPUMEHATh B TIPOIECCE TO3HAHWA TOHATHS (MPEAMETHBIC |
METaIpeAMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJIEIH, UCTIOBE3YEMbIE B XHMHUH,
peoOPa30BBIBATH MIUPOKO MPUMEHSIEMbIC B XHMHUH MOJICIbHBIC TPEACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI JIEMEHTa), XuMuueckas ¢GopMylia W ypaBHEHHE
XUMHWYECKOM PEaKIUK — MPH PEIICHUH yu4eOHO-ITO3HABATEIbHBIX 33/1a4, ¢ yIETOM
ATHUX MOJICIBHBIX IPEACTABICHUM BBHISBIISITh M XapaKTEPHU30BaTh CYIICCTBESHHBIC
MIPHU3HAKKA U3Y4aeMBIX OOBEKTOB — XMMHUYCCKHX BEIICCTB M XUMHUCCKUX PEAKITHH,
BBEISBIIATL  OOIMWE  3aKOHOMEPHOCTH, TNPHYMHHO-CIICACTBCHHBIC CBSI3HM H
MIPOTHBOPEUHMS B N3yUaeMbIX ITPOIECCaX U SBJICHUSIX.

Bba3oBble uccien0BaTe/IbCKHUE TeHCTBHS

YMEHHE HCIIOJIb30BaTh IMOCTABJIICHHBIC BOINPOCHI B KAaueCTBE HMHCTPYMEHTA
MMO3HAHMUS, a TaKke B KAadeCTBE OCHOBHI I (POPMHPOBAHHS THIOTE3BI IIO
ITPOBEPKE MPABMIILHOCTH BBHICKA3bIBACMBIX CY KICHHI,

MPHOOPETCHHE OIBITA 110 IUIAHUPOBAHHUIO, OPTraHW3alMH M TMPOBEICHUIO
YUCHHUECKHX JKCIIEPUMEHTOB, YyMEHHE HAOMOmaTh 3a XOJOM TIpolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (OpMyIHPOBaTh OOOOIICHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM IMPOBEAEHHOTO OMBITA, MUCCIICIOBAHMS, COCTABIIATh OTUET
0 MpoJEIaHHOM padoTe.

PaboTa ¢ undpopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HHTCPIPETAPOBATh HH(POPMAIHIO
Pa3IMYHBIX BUI0B B (DOPM IPEACTABICHHUS, TOJyIacMYyI0 U3 Pa3HbIX UCTOUHHKOB
(HaygHO-TIOMyJIApHAsA JUTeparypa XUMHUYECKOTO COJCPXKAHHUSA, CHPABOYHBIC
nocoOus, pecypcsl HMHTepHETa), KPUTHUECKHA OICHUBATHh TPOTHBOPEUHMBYIO H
HEJIOCTOBEPHYIO HH(pOPMAIIHIO;



YMEHUE MPUMEHATHh PA3JIMYHbIC METOJbI U 3aMPOChl MPU MOUCKE U O0TOOpE
uHOPMAITM W COOTBETCTBYIONTNX JAHHBIX, HEOOXOMAMMBIX JUISI BBITIOJHEHUS
yueOHBIX M MO3HABATEJILHBIX 33/1a4 ONPEACIEHHOTO TUIA, MPUOOPETEHUE OMbITA B
0o0JaCcTH  MCTOJIB30BaHKS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIQICHUE KYJIbTYPOH aKTUBHOTO UCIIOJb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMABHYIO (hopMy TIpeAcTaBlicHUs WHPOPMAITHH |
WUTIOCTPUPOBATh PEIIAEMbIE 3a7aud  HECJIOXKHBIMU CXEMaMH, JWarpaMMamu,
apyrumu hopmamu rpauki ¥ UX KOMOMHAITUSMU,

YMEHHE WCHOJIb30BaTh W aHAJM3UPOBATh B TMpoiecce YyuyeOHOU U
HCCIIe0OBATEILCKON JCATEIBHOCTH WH(OPMAITHIO O BIMSHUU TPOMBIIICHHOCTH,
CEIbCKOrO0 XO3SIMCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYXKAIOIICH MPUPOAHOM
Cpenbl.

KoMMyHUKAaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHUS 3a/aBaTh BOMPOCH (B XOonae jauaiora W (Wjd) JUCKYCCUH) TIO
CymecTBy  oOcyxkmaeMod  Tembl, (OpMyIHpOBaTH CBOM  TPEIIOKCHUS
OTHOCHUTEJIBHO BBIMOJIHCHHS TTPEAJIOKEHHOHN 3a/1a4H;

YMEHUS  MOPEACTABJIATh  TMOJYYEHHBIE  PE3YJbTaThl  MO3HABATEJILHOM
JNEATCIbHOCTA B YCTHBIX M THUCbMEHHBIX TEKCTaX;, JeJiaTh MPE3CHTAIUIO
PE3YNITaTOB BHITIOJTHEHUSI XUMHUYECKOTO AKCIepuMeHTa (1abopaTopHOTO OTbITa,
JabopaTopHOM pabOTHI IO UCCAEAOBAHUIO CBOHCTB BEIIECTB, YAeOHOTO TPOEKTA);

YMEHUS y4e€OHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOW W KCCJICNOBATE/IbCKOW  JICATEIBHOCTH  TNPU  PEIICHUU
BO3HUKAIOIIUX MPOOJIEM HA OCHOBE yuéTa OOIIMX WMHTEPECOB M COTJIACOBAHUSA
no3uiuii (00CyXkaeHus,, OOMEH MHEHUAMH, «MO3TOBBIC MITYPMBIY, KOOPAWHAIIAS
COBMECTHBIX JICMCTBUW, ONPEACIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBHITIOJTHEHHOH pabOTHI U APYTHE).

PeryasiTUBHBIE YHUBEPCAJIbLHbIE yUeOHbIE 1elicTBUS:

YMEHHUE CaMOCTOSTEIBHO OMNPEACNATh LEAU JCATECIbHOCTH, IUIAHUPOBATD,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO
JEATENBHOCTD, BEIOWpaTh Hanbosee »(h(PeKTUBHBIE CIOCOOB! PEIIeHUsS YICOHBIX H
MO3HABATEIBHBIX 33/1a4, CaMOCTOATEIbHO COCTaBJISITh WM KOPPEKTUPOBATH
NPEMJIOKEHHBIM  aJITOPUTM  JIEUCTBUUA TIPA  BBINIOJIHEHUM 3aJaHUA € YUETOM
MOJIYYEHHS HOBBIX 3HAHUH 00 HM3ydaeMbiX OOBEKTaX — BEIIECTBAX W PEAKLHUAX,
OLICHUBATh COOTBETCTBHUE TMOJIYUCHHOTO PE3yJibTaTa 3aABJICHHOW LEIU, YMEHHE
UCIOIb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, MPeJlaracMble B YCJIOBUU 3aaHUH.

INPEJIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX PpE3YJbTAaTOB IO OCBOEHUIO 00S3aTEIbHOTO
CoJepKaHMs, YCTAHOBJICHHOTO JaHHOUW enepanbHOi paboueid mporpamMmoi,
BBIJICJISIIOT. OCBOEHHBIE OOYUYalOIIMMUCA HAyUHbIC 3HAHWS, YMEHUA U CIOCOOBI



NCUCTBHM, crenmupUUecKue i1 NPEAMETHOM o0macTh  «XHUMHS», BHJIBI
JNEATCIbHOCTH 1O  TOJIYYEHHUIO HOBOTO  3HAHUA, €ro  MHTEPHpETallniy,
npeoOPa30BAHUIO U TPUMEHECHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYalIHIX.

K koHity oOyueHus B 8 kjacce npeIMeTHbIC Pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTPaXkaTh C(hPOPMUPOBAHHOCTH y OOYUAIOMAXCS YMEHUH:

e PAaCKpBIBaTh CMBICJI OCHOBHBIX XWUMHUUYECKUX TOHSATUH: aTOM, MOJIEKYJIa,
XUMUUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOTHOPOAHAS ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAS H
MOJIEKYJISIpHAs Macca, KOJWYECTBO BELIESCTBA, MOJIb, MOJISIpPHAs Macca,
MacCOBas 1051 XUMHUUYECKOTO 3JIEMEHTA B COEAMHEHUN, MOJIAPHBINA 00BEM,
OKCHU/JI, KHCJIOTA, OCHOBAHHWE, COJib, SJIEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHHS, XUMWYECKas Ppeakius, KiacCuukams peakiuid: peakiuu
COCAMHEHUA, PEAKIMU PA3JIOKEHUA, PEAKIMU 3aMENICHUA, PpeaKIuu
oOMeHa, PK30- ¥ SHIOTCPMHUUYECKHAE PEAKIINH, TETUIOBOH 3((EKT peakinu,
AP0 aToMa, 3JEKTPOHHBIM CJIOll aToma, aToMHas OpOUTajdb, PaaUYC
aToMa, XMMHUUYECKasd CBS3b, MOJISIPHAS U HEMOJISAPHAA KOBAJICHTHAs CBS3b,
WOHHAA CBA3b, MOH, KaTHMOH, aHWOH, PacTBOpP, MAaccoBasd JAOJs BEIIECTBA
(pOTICHTHAS KOHIIEHTPAITNs ) B PACTBOPE;

e WJJTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XMMHWYECKMX TIOHATHH H
MIPUMEHATH ATH TTOHATHUA MPH OMMCAHUM BEIIECTB U MX MPEBPaICHHI;

e HCTIOJIH30BaTh XUMHUYECKYIO CHMBOJIMKY JIJI COCTABIICHUS (DOPMYJT BEIIIECTB
Y YPABHCHUN XUMHUYECKHAX PEAKIIUN,

e ONPEJIEATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OWHAPHBIX COCIUHCHHUSX,
CTENEHb  OKUCJIEHHWS  SJIEMEHTOB B OMHApPHBIX  COCAMHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAacCy COCAMHEHHUH Mo
dbopMmynam, BHUA XUMHYECKOW CBs3M (KOBaJ€HTHAs W WOHHAs) B
HEOPraHUYECKUX COCANHEHUAX,

epackpeiBaTh cMmbich llepumoamueckoro 3akoHa J[. WM. Menngeneesa:
JEMOHCTPUPOBATh MOHUMAHWE MNEPUOJUYECCKON 3aBUCHUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT WX mojioxkeHua B [lepuoaumueckoit cucreme,
3aKOHOB COXPAHCHMS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOTapo;

e OMMUCHIBAT, W XapakTepu3oBaTh Tabmmunyio ¢opmy llepuoguueckoit
CUCTEMbl XUMHUUECKUX OJJIEMEHTOB: pa3juyarh MOHATHA «TJIaBHAs
noarpynma (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», Maneie u
OOJIbIINE MEPHUOJIbI, COOTHOCUTh OO0O3HAUYEHHUA, KOTOPHIE HMMEIOTCS B
tabmuie «llepumoanueckas cucreMa XUMHYECKHWX »yemeHtoB J[. .
MenaeneeBa» ¢ 4YHUCJIOBBIMM XApPAaKTEPUCTHUKAMHM CTPOEHUA aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij aapa, 00Iee duciao JIEKTPOHOB
U pacTpeIeiieHUE UX 0 JICKTPOHHBIM CJIOSIM);

o KJTACCU(DUITUPOBATh XWUMHUYECKHE DSJIEMEHTHI, HCOPTAaHWUYECCKUE BEIECTBA,
XUMHUYECKHE peaknuu (10 YWCIy W COCTaBy YYACTBYIOIIUX B PEAKIIHH
BEIECTB, TIO TETIOBOMY d(PdekTy);

e XapaKTEPU30BaTh (OMUCHIBATH) OOIMME XHMHUYCCKHE CBOWCTBA BEIIECTB
PA3TUYHBIX KJIACCOB, TIOATBEPKAasl OMUCAHUE PUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOLINX XUMUUYECKUX PEAKLIUN;

e MPOTHO3UPOBATh CBOMCTBA BEIMIECTB B 3aBUCHMOCTH OT WX Ka4e€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHWS XUMHYECCKUX TPEBPAICHUH B
PaA3TUYHBIX YCITOBUSAX;

e BBIYMCIISITh OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJIAPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJIIO XHUMHYECKOTO OJJIEeMEHTa 10 (OpMyse COCTMHCHHS,
MacCOBYIO [IOJIIO BEIIECTBA B PACTBOPE, MPOBOAWTH PACUETHI TIO
YPaBHEHUIO XUMHUUECKOHN PEeaKIThH;

e IPUMEHATHh OCHOBHBIC OTICPAIlAX MBICIIUTEIILHON ACATEIIBHOCTH — aHAIN3 1
CHUHTE3, CpaBHCHHE, OOOOINCHHE, CHCTEMATH3allMio, KIIacCH(UKAIHIO,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBA3EH — JUISI W3YUCHWUA CBOWCTB
BCIIECTB M XWMHYECKUX PEAKIHK, €CTCCTBEHHO-HAYUYHBIC METOIbI
MO3HAHWUA — HAOMIOACHWE, W3MEPEHWE, MOJCIUPOBAHUEC, AKCIECPUMEHT
(peabHBIN 1 MBICJICHHBIN );

e CJIETOBATH MPABHUJIAM TIOJIB30BAHUS XUMHUUYECKOW TIOCYI0M 1 JTabOpaTOPHBIM
o0opyaoBaHWEM, a TakKe TMpaBWiIaM OOpalIeHus C BEMIECTBAMH B
COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJIHCHUIO J1abOPaTOPHBIX
XUMUUYECKUX OMNBITOB MO TOJYYEHUIO U COOMPAHUI0 Ta3000pa3HbIX
BEIIECTB (BOJAOPOAA M KHUCIIOPOJa), TPHUTOTOBJICHHWIO PACTBOPOB C
ONPEAECTIEHHON MACCOBOM JIOJIEN PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH
¥ TIPOBOJUTH XUMHUYECKHAE SKCIICPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB
MEJIOYEH W KHUCJIOT C TMOMOIIBIO MHAMKATOPOB (JIakMmyc, (eHosdTaneuH,
METHJIOPAHK U JIPYTHE).

K konity oOyuenns B 9 kjacce npeaMeTHbIC pe3ybTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOIAXCS YMEHUH:

e DPAaCKpHIBATh CMBICT OCHOBHBIX XHMHYECCKUX TIOHATHH: XWMHUYCCKHUI
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO,
CJIOKHO€ BEIIMECTBO, BaJICHTHOCTH, 3JCKTPOOTPHUIIATEIBHOCTh, CTETICHB
OKHCJICHHSI, XUMHUYECKasl PEaKIHsl, XUMHUUECKasi CBsA3b, TEIUIOBOH A(PpdekT
peaknud,  MOJb,  MOJIAPHBIM  00BEM,  pacTBOp,  DJACKTPOJHUTHI,
HEAICKTPOIUTHI, SJICKTPOJIMTHUSCKAS JTUCCOIMAITNS, PEAKIUH HOHHOTO
oOMeHa, KaTalnM3aTop, XUMHYECKOE paBHOBECHE, oOOpaTUMbIE U



HEOOpaTUMbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKUCIUTENb,  BOCCTAHOBUTENb, OKUCIEHWE W  BOCCTAHOBJICHUE,
aygtoTponusi, aM(pOTePHOCTh, XUMHUYECKasT CBsA3bh (KOBAJCHTHAS, MOHHAsA,
METAJUTMYECKast), KPHUCTA/UTMYECKass peméTrka, KOpPpO3Ws METAILIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW PpEAKIMU, MPEAECIbHO AOMyCTUMAs
koHueHTpauus [1J[K Bemectsa;

e WJJTIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XMMHWYECKMX TIOHATHH H
MIPUMEHATH ATH TTOHATHUA MPH ONMCAHUM BEIIECTB U MX MPEBPAICHHI

e HCTIOJIH30BaTh XUMHUYECKYIO CHMBOJIUKY JIJII COCTABIICHUAS (DOPMYJT BEIIECTB
Y YPABHCHUN XUMHUYECCKHAX PEAKIIUNN,

e ONPEJIEATh BAJIEHTHOCTh M CTEMEHb OKHUCJICHUS XMMHUECKUX 3JIEMECHTOB B
COCAMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OTIPENENEHHOMY KJIAcCy COSTUHEHWH mo (opMmyrnam, BUA XHUMHUYCCKOM
CBs3M (KOBAJICHTHAs, WOHHAsA, METAUTMYECKAs) B HEOPTaHMUECKHUX
COCIMHCHUSX, 3apsij MOHA 1O XUMUYECKOH (hopMylie, XapaKTep CPeasl B
BOJIHBIX PAacTBOPAX HEOPTaHWYECKUX COCIUHEHUH, TUI KPUCTAJUIMUECKOMN
PEMETKH KOHKPETHOT'O BEIIIECTBA,

epackpeiBaTh cmbich [lepuommueckoro 3akona J[. M. Menngeneera wu
JEMOHCTPUPOBATh €ro TMOHUMAHKME. OMUCHIBATh M XaPaKTEPU30BaTh
tabnmmunyio Qopmy [lepuoamueckoid CHCTEMBI XUMHWUYECKHX AIIEMECHTOB:
pa3nuuaTh TOHATHA «rjaBHas moarpynma (A-rpynma)» W «moOodHas
noarpynma (b-rpymnma)», Mameie W OOJbIIAE TEPUOMBI, COOTHOCHTH
0003HAUYECHUsA, KOTOPbIE MMEIOTCS B TMEPUOAMYECKON Tabmuue, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMH  CTPOCHHUS  aTOMOB  XHMHWYECKHUX
MEMEHTOB (COCTaB W 3apsia  sapa, oOImee 4YHCIO SJICKTPOHOB W
pacnpenesieHne WX T0 DJIEKTPOHHBIM  CJIOAM), OOBACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M MX COCJUHCHHU B
npeaenax Majiblx NEPUOIOB U IJIABHBIX MOATPYMNN C YUYETOM CTPOCHUS HX
aTOMOB;

o KJTACCU(PUITUPOBATh XUMHUYECCKHE DSJIEMEHTHI, HCOPTaHWUYECCKUE BEIIECTBA,
XUMHUYECKHUE peaknuu (10 YMCIy W COCTaBy YYACTBYIOIIUX B PEAKIIAH
BEIIECCTB, MO TEIIOBOMY 3((]eKTy, M0 U3MECHEHHIO CTETICHEH OKHCIICHHS
XUMHYECKUX HJIEMECHTOB);

e XapaKTEPU30BaTh (OMHUCHIBATH) OOIHE W CHCIH(PUICCKHE XAMHUCCKHE
CBOMCTBA TPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPKIAd OMHUCAHUE
MpUMEPAMHU  MOJICKYJISIPHBIX M HMOHHBIX YPABHEHUH COOTBETCTBYIOIIMX
XAMHAYECKUX PEAKIAM,

e COCTABJISITh YPABHEHHUS 3JICKTPOJUTUUECKON AUCCOLMAIMN KUCIIOT, IIET0UEH
U COJICH, TOJIHBIE U COKPAIEHHBIE YPABHEHUA PEAKIMHA MOHHOTO OOMEHA,



ypaBHEHUS PEAKIMiA, TMOATBEPKTAIONMNAX CYIICCTBOBAHHE TCHETHUCCKOM
CBSI3M MEX/TY BEIICCTBAMH PA3IMUHBIX KIACCOB;

e PAaCKphIBAaTh  CYIIHOCTh  OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX  PEaKITHit
MOCPE/ICTBOM COCTABJICHHSI SJICKTPOHHOTO OajlaHCa ATHX PEAKITU;

e MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHWUS,
BO3MOXXHOCTH TIPOTEKAHUS XUMWYECKHX TIPEBPAICHUH B Pa3TUIHBIX
YCIIOBHSX,

e BBIYUCIISITh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJIIO XHUMHYECKOTO OJJIEeMEHTa 10 (OpMyse COCTMHCHHS,
MacCOBYIO [IOJIIO BEIECTBA B PACTBOPE, MPOBOAWTH PACUETHI TIO
YPaBHEHHUIO XUMHUYECKOHN PEaKIThH;

e cCOOTIOATHh TIPaBWIIA TIOJIB30BAHMSA XHUMHUYECKOW TOCYI0M M 1aO0paTOPHBIM
00OpyZ0OBaHMEM, a TakKe IpaBWJia OOpaIieHus ¢ BEIIECTBAMH B
COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJIHCHUIO J1aOOPaTOPHBIX
XUMUUYECKUX OINBITOB MO TOJYUYEHUIO M COOMPaHUI0 Ta3000pa3HbIX
BEIECTB (aMMHUaKa M YTJIEKUCIIOTO Ta3a);

e POBOJIUTH PEAKITUH, MOATBEPKIAIONIAE KAYECTBEHHBIN COCTaB Pa3TMIHBIX
BCIIECTB. PACMO3HABATHh OIMBITHBIM TYTEM XJIOPUI-, OPOMUI-, HOIUA-,
kapOonart-, (ocdar-, cunmmkar-, cyabdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpPax HEOPTAaHUUECCKUX BEIICCTB;

e MIPUMEHATHh OCHOBHBIC OTIEPAITAN MBICIIMTEIILHON ACATEIIEHOCTH — aHAIN3 1
CHHTE3, CpaBHEHHE, 0O000IeHHEe, CHCTEMaTH3alluiO,  BHIABJICHUE
MPUYAHHO-CJICICTBEHHBIX CBA3CH — I M3YUYEHUS CBOWCTB BEMICCTB H
XUMUYECKUX PEAKIWNA, €CTECTBCHHO-HAYYHbIE METOABl TO3HAHHUS —
HaOMIOZICHUE, W3MEPCHUE, MOJCIMPOBAHME, SKCIEPUMEHT (pEajbHBIA M
MBICJICHHBIH ).



TEMATUYECKOE INMNJ1IAHMPOBAHWE

KonmnyectBo yacoB
No HavnmeHoBaHNe pa3fenos u
KOHTpO/IbHbIE
n/n TeM nporpammbi Bcero

pa6oThbl

Pa3gen 1. NepBoHa4vYasibHble XUMUYECKMNE MOHATNA

XumMmsa — BaxkHasa obnactb

eCTecTBO3HaHNSA U
11 . 5 0
NPaKTUYeCKON AesATeNIbHOCTHU

yesioBeKa
BewecTtBa U XMMu4yeckue
1.2 H 15 1
peakuumn
MToro no pasgeny 20

Pasgen 2. BaxHelwne npeacrtaBuTennn HEOpraHNM4YeCKMX BeEWECTB

Bo3gyx. Kucnopog. lNoHATue

2.1 6 0
06 okcupax
Bopgopopa.lNoHATUE 0 KNcnoTax

2.2 AOPOA 8 0
n consx
Bopga. PactBopbl. MoHATME 06

2.3 5 1

OCHOBaHUAX

OCHOBHbIe Kacchbl
2.4 . 11 1
HEOpraHN4YecKNx coeguHeHnn

MToro no pasgeny 30

MpakTuyeckue
paboThbl

ONeKTPOHHbIe (LN POBBIE)
obpasoBaTe/ibHble pecypchl

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

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

bnénuoteka LOK
httos://m.edsoo.ru/7f41837c

bnénuoteka LOK
httos://m.edsoo.ru/7f41837c

bnénuoteka LOK
httos://m.edsoo.ru/7f41837c

bnénuoteka LOK
httos://m.edsoo.ru/7f41837c

Pasgen 3. Mepnognyecknin 3akKoH u MNepuognyeckasa cuctema Xummyecknx anemeHToB [. M. MeHgeneeBa. CTpoeHMe aTOMOB.

Xunmnyeckas cBAsb. OKNCINTENbHO-BOCCTAHOBUTE/NIbHbIE peakKuunmn


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

Mepunofnyeckunin 3aKoH n
Mepuognyeckaa cucrtema

31 XUMNYECKUX 3/1eMeHToB . L.
MeHpgeneeBa. CTpoeHune atoma
XMUnYyeckas CB3b.

3.2 OKUCNUTENbHO-

BOCCTaHOBUTE/IbHbIE pPeaKUnn

WToro no pasgeny

PesepBHOe Bpems

OBLLEE KOJIMYECTBO YACOB MO
NMPOrPAMME

15

68

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

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

bnénuoteka LOK
https://m.edsoo.ru/7f41837c
Bbnénuoteka LOK
https://m.edsoo.ru/7f41837c


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

9 K/TACC

Ne n/n

Pasgen 1.

11

1.2

13

HanMeHOBaHMWe pas3genioB U Tem
nporpaMmbl

BeLLLECTBO n XnMn4yeckme peakymmn
MoBTOpeHue 1 yrnybneHne 3HaHuUi
OCHOBHbIX pa3fenoB Kypca 8 knacca
OCHOBHbIe 32aKOHOMEPHOCTU XUMUYECKNX
peakLnii

3NeKTponMTUYecKas guccoumayms.
XNMUYeCKUe peakLnm B pacTBopax

MToro no pasgeny

Pasgen 2.

2.1

2.2

2.3

2.4

HemeTannbl U nx coeguHeHund

O6Las xapaKTepucTUKa XMMNYECKUX
anemMeHTOB YTMA-rpynnbl. ["asoreHsol

O6Las xapaKTepucTUKa XMMNUYECKUX
anemeHToB Y1A-rpynnbl. Cepa un eé
CoeiHEH A

O6Las xapaKTepucTuKa XMMmn4yecKmnx
aneMeHTOB YA-rpynnbi. A30T, ocop n ux
COeAMHEHNS

O6Las xapaKTepucTuKa XMMNU4YeCcKmx
anemMeHTOB IVA-rpynnsbl. ¥rnepoa v
KPEMHWIA U UX COeAMNHEHMS

MToro no pasgeny

KonnyectBo 4acos

Bcero

17

25

KOHTpO/ibHbIE
paboThl

MpakTnyeckue
paboThbl

ONEeKTPOHHbIE

(unpos.ble)
o6pasoBaTesibHble

pecypchl

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

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

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

bunénunoteka LOK
httos://m.edsoo.ru/7f41a636

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

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

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


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

Pasgen 3. MeTansbl U UX COeLUHEHUNSA

3.1 O6uwme cBOMCTBA METaNNOB

3.2 BaxkHelLLne MeTanibl N UX COEAUHEHUS

MToro no pasgeny

Pasgen 4. Xumua n okpyxawuiasa cpega

41 BellecTBa 1 maTepuanbl B XU3HW YenoBeKa

MToro no pasgeny

PesepBHOe Bpemd

OBLLEE KOJIMYECTBO YWACOB N0 NPOIrPAMME

16

20

68

Bbunénunoteka LLOK
httDs://m.edsoo.ru/7f41a636

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

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

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


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

NOYPOYHOE INMJIAHNPOBAHWE
8 K/TACC

KonnyectBo yacoB

Ne Jata
Tema ypoka KOHTpO/IbHbIE MpakTu4veckue

ONEeKTPOHHbIE
umM@ppoBble

n/n Bcero N3yyeHuns obpasoBaTefibHble
pa6oThbl pa6oThbl
pecypchl
MpegmeT XUMUN. PONb XUMNN B XKU3HU 1 0 0 Bubnuoteka LLOK
yesioBeka. Tena u BewlecTBa httDs://m.edsoo.ru/ff0d210c
Bubnnoteka LJOK
MoHATME 0 MeToAax MO3HAHNA B XUMUN 1 0 0
httDs://m.edsoo.ru/ff0d227e
MpakTuyeckas pabota Ne 1 «MpaBuna
paboTbl B nabopaTtopum 1 Npuémbl 1 0 0 Bubnuoteka LLOK
obpalyeHusa ¢ nabopaTopHbIM httDs://m.edsoo.ru/ff0d23dc
obopygoBaHueM»
UuncTble BewecTBa 1 cmecu. Cnocobbl 1 0 0 Bubnuoteka LLOK
pasgeneHus cmecen https://m.edsoo.ru/ff0d26ca
MpakTnyeckasa pabota Ne 2
Pa3geneHne cmeceii (Ha Mepe 1 0 0 Bubmmotera LIOK
« neHne cmecein (Ha npu
A . P P https://m.edsoo.ru/ffDd28c8
OYNCTKWN NOBapPEHHON COMN)»
Bubnnoteka LJOK
ATOMbI U MOJIEKY/bI 1 0 0
y https://m.edsoo.ru/ffDd2a6c
XuMnyeckmne 3fieMeHTbl. 3HaKN 1 0 0 Bubnnoteka LJOK
(CMMBONbI) XUMNYECKUX 3/1IEMEHTOB httos://m.edsoo.ru/ffDd2be8
lMpocTble N CNOXHbIE BelllecTBa 1 0 0 Bubmmotera LIOK
P " https://m.edsoo.ru/ffDd2a6c
Bubnnoteka LJOK
ATOMHO-MO/IEKYNAPHOE yUYeHue 1 0 0

httos://m.edsoo.ru/ffDd2d50


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

1

12

13

14

15

16

17

18

19

20

21

3aKOH NOCTOAHCTBA COCTaBa BELLECTB.
Xnmunyeckasi hopmyna. BaneHTHOCTb
aTOMOB XMMWYECKNX 3/1EMEHTOB
OTHOCUTENIbHAsA aTOMHAasA macca.
OTHOCKUTEeNIbHAA MOJIEKYNAPHaAs macca

MaccoBada fons XMMUYECKOro
3/IeMeHTa B COeJMHEHUN

KonnyectBo BewecTsa. Mosb.
MonsapHaa macca

Ddu3nyeckmne N XMMNYECKNE ABJIEHUS.
Xumnyeckas peakums

Mpu3HaKM 1 ycnoBUs NpoTeKaHus
XUMUYECKNX peakLnit

3aKOoH coOXpaHeHUs Maccbl BELLECTB.
XumMnyeckune ypaBHeHNA

BbluuncieHna KonnyectTsa, Macchbl
BelLlecTBa Mo ypaBHEHUAM XUMUYECKNX
peakunii

Knaccuukaums XuMmnyeckux peakumii
(coeanHeHUs1, pasnoXKeHUs,
3amelleHns, obmeHa)

M. B. JTOMOHOCOB — YU4éHblii-
sHUmknonegmcT. O6o6LEHME 1
cucTemaTumsaums 3HaHuWi

KoHTponbHas pabota Nel no Teme
«BellecTBa U XMMNUecKme peakLnm»
Bo3gyx — cmecb rasos. CoctaB
Bo3gyxa. Kucnopog — 3fieMeHT u

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0d2eae

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d323c

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0d350c

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d5230

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0d37fa

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0d3al16

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0d3b88

Bubnnoteka LJOK
https://rn.edsoo.ru/ffod5708

Bubnnorteka LJOK
https://rn.edsoo.ru/ff0d3f34

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0d40c4

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0d4290

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0d448e


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npoctoe BewecTBo. O30H
dun3nUecKmne N XMMMUYecKne CBOMCTBA
Kucnopoga (peakumn OKUCNeHNS,
ropeHue). NMoHATME 06 oKcmaax

Cnocobbl rnonyyeHnss Kucnopoga B
naéopaTtopuun 1 MPOMbILLIEHHOCTH.
MpumeHeHne Kncnopogja

TensioBon ahPeKT XMMNUYECKON
peakuun, NOHATHE O
TEPMOXUMUYECKOM YPaBHEHUN, 3K30- U
3HAOTEPMUYECKUX pPeakumnsax

Tonnueo (He(Tb, Yrosb U MeTaH).
3arpsisHeHune BO3gyxa, CNocobbl ero
npefoTBpPaLLEHNS

MpakTuyeckas pab6ota Ne 3 no Teme
«lMony4veHne n cobnpaHme KMCNoposaa,
N3y4yeHne ero cBOMCTB»

Bopopof — 3/1eMeHT U NpoCToe
BellecTBO. HaxoxaeHve B npupoge
dur3nyeckme N XMMUYeCKre CBOMNCTBA
Bogopoga. NpnmMeHeHne Bogoposa

MoHATKE 0 KKUCI0Tax M Conax

Cnocobbl nony4yeHns Bogoposa B
na6opatopuu

MpakTnueckas pa6ota Ne 4 rno Teme
«lMonyyeHue n cobupaHue BOLOPOAA,
n3y4deHue ero cBOMCTB»

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d4614

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d497a

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d4790

Bubnuoteka LLOK
https://m.edsoo.ru/ff0d4cda

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d4ae2

Bubnnoteka LJOK
httDs://m.edsoo.ru/ff0d4dd0

Bubnnoteka LJOK
httDs://m.edsoo.ru/ffod4dd0

Bubnnoteka LJOK
httDs://m.edsoo.ru/ff0d50d2

Bubnnoteka LJOK
httDs://m.edsoo.ru/ffod4dd0

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d4f42


https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

MonspHbI 06bEM ra3oB. 3aKOH
ABoOrajgpo

BbluncneHns o6bEMa, KonmyecTsa
BelllecTBa rasa no ero U3BeCTHOMY
KONMYeCTBY BELLLECTBA UM 06bEMY
BbluncneHnsa 06bLEmM0B rasoB Mo
YpPaBHEHUIO peakLun Ha OCHOBE 3aKOHa
00bEMHbIX OTHOLLUEHWIA ra3oB

dusnyeckne N XMMMYecKne CBOMCTBA
BO/lbl

CocTaB ocHoBaHWii. MoHATMe 06
nHAMKaTopax

Bopga Kak pacTBopuTe/b. HacblllleHHbIe
N HeHacblleHHbIE pacTBOPbl. MaccoBas
[l0Ns BeLlecTBa B pacTBope

MpakTnyeckas pa6ota Ne 5 rno Teme
«[1pnUroToBneHNe pacTBopoB C
onpefenéHHO MaccoBoOi gonei
pacTBOPEHHOI0O BeLLECTBaA»
KoHTponbHasa pabota Ne2 no Teme
«Kucnopog. Bogoposa. Boga»
Okcuibl: cocTaB, Kaccupukauus,
HOMeHK/aTypa

MonyyeHne U XMMUYeCKre CBONCTBA
KUCNOTHbIX, OCHOBHbIX U aM{OTepHbIX
OKCM0B

OcHoBaHus: cocTaB, Knaccugpumkaums,
HOMeHK/aTypa

Bubnnoteka LJOK
httDs://m.edsoo.ru/ff0d542e

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d55a0

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d5708

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d587a

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d59e2

Bubnnoteka LJOK
httDs://m.edsoo.ru/ff0d5b40

Bubnnoteka LJOK
httDs://m.edsoo.ru/ffod5 eba

Bubnnoteka LJOK
httos://m.edsoo.ru/ff0d6342

Bubnnoteka LJOK
httDs://m.edsoo.ru/ff0d664e

Bubnnoteka LJOK
httDs://m.edsoo.ru/ff0d664e

Bubnnoteka LJOK
httDs://m.edsoo.ru/ffod67ca


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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46

47

48

49

50

51

52

53

Mony4yeHne U XMMMUYECKNE CBONCTBA
OCHOBaHUM

KucnoTbl: cocTas, Knaccumkaums,
HOMeHKNaTypa

MonyyeHve U XMMUYeckue CBOWiCTBaA
KNcnoT

Conu (cpefHue): HOMeHKNaTypa,
Crnoco6bl NOyYeHUs, XUMUYeCKmne
CBOWCTBa

MpakTnyeckasa pabota Ne 6. PewieHne
3KCMepuUMeHTa/IbHbIX 3a/a4y o TeMe
«OCHOBHbIe K/1acCbl HEOPraHUYecKux
COoeiUHEHN»

eHeTMYecKasi CBSI3b MeXAYy Kiaccamu
HeopraHM4YecKnX CoeMHEHNN

O6o6LweHne 1 cucTemaTm3aums 3HaHU

KoHTponbHas pabota Ne3 no Teme
""OCHOBHbIe K/1acCbl HEOPraHMYeCcKnx
coefuHeHnA"

MepBble MNONbLITKM Kaccugpumkalmm
XUMWYECKNX 3N1EMEHTOB. [MoHATME O
rpynmnax CXo4HbIX 3/1EMEHTOB
Mepunofnyeckuin 3aKoH n
MNepuognyeckas cuMcrtema XMMUYECKUX
anemeHToB . 1. MeHaeneeBa

Mepuoabl, rpynnbl, NOArPYnNMbI

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0d67ca

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0dfee2

Bubnnoteka LJOK
https://rn.edsoo.ru/ffOdfee2

Bubnnoteka LJOK
https://rn.edsoo.ru/00ad9474

Bubnnoteka LJOK
https://rn.edsoo.ru/00ad9b7c

Bubnnoteka LJIOK
https://rn.edsoo.ru/00ad9a50

Bubnnoteka LJOK
https://rn.edsoo.ru/00ad9cb2

Bubnnoteka LJOK
https://rn.edsoo.ru/00ad9ela

Bubnnoteka LJOK
https://rn.edsoo.ru/00ad9ffa

Bubnnoteka LJOK
https://rn.edsoo.ru/00adab2c

Bubnnoteka LJOK
https://rn.edsoo.ru/00ada52c


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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60

61
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64

65

CTtpoeHune aTtomoB. CoCTaB aTOMHbIX
afep. N3oTtonbl

CTpoeHMe 3/1eKTPOHHbIX 060/104eK
aToMOB 3/71eMeHTOB MepnoanYecKoli
cuctembl [I. . MeHaeneeBa
XapakTepucTnka XMMmMYecKoro
3/IeMeHTa Mo ero noJioXKeHUto B
Mepnognyeckon cucteme 4. W.
MeHgeneeBa

3HaueHune NepnoagmMyecKoro 3akoHa ans
pa3BUTUA HAYKWN U NpakTuku. 4. U.
MeHeneeB — y4éHbliA, negaror un
rpakfjaHuH
ONeKTPoOTPULLATENIbHOCTL aTOMOB
XUMWYECKNX 3/IEMEHTOB

MoHHaa xummnyeckasa CcBsA3b

KoBasieHTHasa nonspHasa xummyeckas
CBA3b

KoBasieHTHasa HenoAApHaa XxMMu4yeckas
CBA3b

CTeneHb OKUCMEHUA

OKWCNNTENIbHO-BOCCTAHOBUTE/TbHbIE
peakuun

OKUCNNTENN N BOCCTAHOBUTENN

KoHTponbHasa pabota Ned ro Teme

Bubnnoteka LJOK
https://rn.edsoo.ru/00ada342

Bubnnoteka LJOK
https://rn.edsoo.ru/00ada6bc

Bubnnoteka LJOK
https://rn.edsoo.ru/00ada824

Bubnnoteka LJOK
https://rn.edsoo.ru/00ada96e

Bubnnoteka LJOK
https://rn.edsoo.ru/00adaab8

Bubnnoteka LJOK
https://rn.edsoo.ru/00adac34

Bubnnoteka LJIOK
https://rn.edsoo.ru/00adaab8

Bubnnoteka LJOK
https://rn.edsoo.ru/00adaab9

Bubnnoteka LJOK
https://rn.edsoo.ru/00adae28

Bubnnoteka LJOK
https://rn.edsoo.ru/00adb076

Bubnnoteka LJOK
https://rn.edsoo.ru/00adb076

Bubnnoteka LJOK


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpoeHue aTtoMa. XMMUNYECKAsA CBA3b»

PesepBHbI ypoK. O606LWeHNE 1

o6 cucTemaTm3aums 3HaHWI

&7 PesepBHbI ypok. Ob606LWeHNne K
cucTeMaTumsaumns 3HaHuii

68 Pe3epBHbI ypoK. O606LWeHNE K

cucTemaTum3aums 3HaHWI

OBLLEE KOJIMYECTBO YWACOB IO
NMPOrPAMME

68

https://rn.edsoo.ru/00adb486

Bubnnoteka LJOK
https://rn.edsoo.ru/00adb33c

Bubnnoteka LJOK
https://rn.edsoo.ru/00ad9ch?2

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0d61c6


https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 K/TACC

No
n/n

KonnyectBo 4acoB

Tema ypoka KOHTpONbHbIE
Bcero
pa6oThbl

MepnoanyecKunin 3aKoH.

Mepuofgnyeckaa cucrtema

XNMNYECKUX 3/1eMeHTOoB [. U.

MeHpeneesa

3aKOHOMEPHOCTU B U3MEHEHWNY

CBOICTB XMMMWNYECKUX 3/IEMEHTOB 1 0
rnepBbIX TPEX MNepuooB

Knaccugpmkauma n HoMmeHKnatypa

HEoOpraHN4YecKnNx BeLLECTB

Buabl XMMNYECKO/ CBSA3N M TUMbI

KPUCTa/INIMYECKUX PeLUETOK

KoHTponbHasa pabota Nel no Teme

«[MoBTOpeHne n yraybieHne 3HaHWU 1 1
OCHOBHbIX pa3fesnoB Kypca 8 knacca»

Knaccngukayms XumMmnyeckmx

. 1 0
peakuMin N0 pasNyHbIM NPU3HaKam
MOHATME O CKOPOCTU XUMUYECKOIA
peakumun. NoHATME O TOMOTEHHbLIX U 1 0

reTeporeHHbIX peakumax

MoHATNE 0 XMMNYECKOM PaBHOBECUN.

PaKTOopbl, BNMAOLLME HA CKOPOCTb 1 0
XUMWYECKOI peakumn 1 MoNoXeHne

MpakTuyeckue
pa6oThbl

JaTa
N3yyeHunsd

ONeKTPOHHbIE

ungppoBble
o6pasoBaTesibHble

pecypchl

Bubnnoteka LJOK
https://rn.edsoo.ru/00adb59e

Bubnnoteka LJOK
https://rn.edsoo.ru/00adb6b6

Bubnnoteka LJOK
https://rn.edsoo.ru/00adb7e2

Bubnnoteka LJOK
https://rn.edsoo.ru/00adbac6

Bubnnoteka LJOK
https://rn.edsoo.ru/00adbcb0

Bubnnoteka LJOK
https://rn.edsoo.ru/00adbe9a

Bubnnoteka LJOK
https://rn.edsoo.ru/00adc28c


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

1

12

13

14

15

16

17

18

19

XUMNYECKOro paBHOBECUA

OKWCNNTENbHO-BOCCTAHOBUTENbHbIE
peakunm

Teopusa 3NeKTPONUTUYECKON
anccoymaymmn. CunbHble U cnabble
3NEKTPONTDI

VIoOHHbIe ypaBHeHUS peaKLmii

XMMMYeCKue CBOMCTBA KUCOT U
OCHOBaHWIA B CBETE NpPeACTaBNEHUNA
06 3N1eKTPOIMTUYECKOI gnccoumanmm

XuMunyecKme CBOICTBa COMeN B CBETE
npeacTaBneHn 06
3/1EKTPONIMTMUYECKON anccoumnannm

MoHATME 0 rngponmse conemn

O6o6LweHne n cucTtemaTmsaLmus
3HaHW

MpakTnyeckas pa6ota No 1
«PelleHne aKCNepUMEHTaNIbHbIX
3afay»

KoHTponbHasa pabota Ne2 no Teme
«INEeKTPoONNTMYECKAs guccolumanms.
XMMnNYecKue peakLumm B pactsopax»

O6LLast XxapaKTepucTMKa rasoreHoB.
XUMMyeckue cBOMCTBA Ha NpuMepe
xnopa

Xnoposogopog. ConsiHasi KUC/OTa,

Bubnnoteka LJOK
https://rn.edsoo.ru/00adcade

Bubnnoteka LJOK
https://rn.edsoo.ru/00adcd68

Bubnnoteka LJOK
https://rn.edsoo.ru/00add448

Bubnnoteka LJOK
https://rn.edsoo.ru/00add5d8

Bubnnoteka LJIOK
https://rn.edsoo.ru/00add8b2

Bubnnoteka LJOK
https://rn.edsoo.ru/00add9d4

Bubnnoteka LJOK
https://rn.edsoo.ru/00addd12

Bubnnoteka LJOK
https://rn.edsoo.ru/00addbfa

Bubnnoteka LJIOK
https://rn.edsoo.ru/00addecO

Bubnnoteka LJOK
https://rn.edsoo.ru/00addfe2

Bubnnoteka LJOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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25
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28

XUMWUYECKINE CBOCTBA, MOTyYEHMe,
npYMeHeHne

MpakTnueckas pabota Ne 2 rno Teme
«llonyyeHne CONSAHOM KUCNOTHI,
n3y4veHune eé CBOMCTB»

BbluncieHns no ypaBHeHUAM
XUMWYECKNX peaKUnii, ecnim OLUH U3
peareHTOB faH B N3bbITKe

O6Las xapaKTepucTuKa 3f1eMeHTOB
Y1A-rpynnsl

ANNoTponHblie MmoagnduKaLmn cepbil.
HaxoxpgeHune cepbl 1 eé coefMHeHN
B Npupoge. XMMMUYeCKMe CBONCTBA
cepbl

CepoB0O0OpOA, CTPOEHUE,
hmsnyeckme n XMMMYeCKmne CBOMCTBA
Okcnpbl cepbl. CepHaa KuUCnoTa,
hranyeckme n XMMNUYECKMe CBOICTBA,
npuMeHeHue

XMnyeckue peakumu, nexawiue B
OCHOBE NPOMbILLIEHHOr0 crnocoba
NOSTyYeHNs1 CEPHOM KUC/OThI.
XMUMUMyeckoe 3arpsasHeHue
OKpYy>XXalLLel cpeibl coefUHEHUAMMN
cepbl

BbluncneHre MaccoBoii f0NM BbIX0ja
NpoAyKTa peakuum

O6LLast XxapaKTepPUCTMKa 3/IEMEHTOB

https://rn.edsoo.ru/00ade104

Bubnnoteka LJIOK
https://rn.edsoo.ru/00ade348

Bubnnoteka LJOK
https://rn.edsoo.ru/00ade488

Bubnnoteka LJOK
https://rn.edsoo.ru/00ade64a

Bubnnoteka LJOK
https://rn.edsoo.ru/00ade64a

Bubnnoteka LJOK
https://rn.edsoo.ru/00ade802

Bubnnoteka LJOK
https://rn.edsoo.ru/00adea28

Bubnnoteka LJOK
https://rn.edsoo.ru/00adec8a

Bubnnoteka LJOK
https://rn.edsoo.ru/00adec8a

Bubnnoteka LJOK


https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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32

33

34
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36

VA-rpynnbl. A30T, pacnpocTpaHeHune
B Npupoge, ursnyeckne u
XVUMUWUYECKNE CBONCTBA

AMMUaK, ero pusmyeckme u
XUMWYECKKME CBOCTBA, MO/TyHYEHNE 1
nprYMeHeHue

MpakTnueckas pa6ota Ne 3 no Teme
«[lony4vyeHne amMMuaKka, U3yyeHue ero
CBOMCTB»

A30THasa KMUCNoTa, eé hnsnveckmne u
XVUMWUYECKNE CBONCTBA

Vicrnonb3oBaHue HATPATOB U COSEN
aMMOHUS B Ka4ecTBe MUHEPasIbHbIX
yAaobpeHnin. XuMmmyeckoe
3arpsi3HeHVEe OKpYXXaloLLein cpeabl
COeAMHEHMSIMM a3oTa

dochop. Okeng docdopa (V) u
thocthopHas Kucnota, PU3MUECKNe U
XUMWYECKIME CBOICTBA, MOSTyYeHMne

Mcnonb3oBaHue ochaToB B
KayecTBe MUHepasbHbIX Y406peHWiA.
3arpsiaHeHMe NPUPOAHOIA cpeabl
thochaTamm

Yrnepopg, pacnpocrtpaHeHue B
npupoge, PUanyeckme n XMMnYeckme
CBOIiCTBa

Okcunabl yrnepoga, nx usnveckmne u
XUMWUYECKNEe CBOMCTBA.

https://rn.edsoo.ru/00adeea6

Bubnnoteka LJOK
https://m.edsoo.ru/00adffl04

Bubnnoteka LJOK
https://rn.edsoo.ru/00adf180

Bubnnoteka LJIOK
https://rn.edsoo.ru/00adf306

Bubnnoteka LJOK
https://rn.edsoo.ru/00adf518

Bubnnoteka LJOK
https://rn.edsoo.ru/00adf68a

Bubnnoteka LJIOK
https://rn.edsoo.ru/00adfc20

Bubnnorteka LJOK
https://rn.edsoo.ru/00adfd9c

Bubnnoteka LJOK
https://rn.edsoo.ru/00adfebe


https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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42
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44

JKonormnyeckue npobnemsi,
cBsi3aHHble ¢ okcugom yrnepoga (1V)

YronbHas KUCoTa n eé conm

MpakTuyeckas pab6ota Ne 4 no Teme
"lMony4yeHve yrneKncnoro rasa.
KauecTBeHHasn peakuusa Ha KapboHaT-

NOH

MepBOHaYanbHbIe NOHATUS 06
OpraHMYyecKmx BelLecTBax Kak o
COeANHEHUSIX yrnepoja

KpemMHWIA 1 ero coegnHeHns

MpakTnyeckasa pabota Ne 5. PewieHne
3KCNEepPMMeHTa/IbHbIX 3a4a4 Nno Teme
«BaxkHelwmne HeMeTan bl N X
COeAUNHEHMNSA»

KoHTponbHasa paboTta Ne3 no Teme
«BaxHelLwmne HemeTan bl U NX
COEAVUHEHMNSI»

O6Las xapaKTepucTuKa XMMN4YeCcKmx
3/1eMEeHTOB — MEeTa/1/10B.
MeTannunueckas cBs3b "
MEeTa/I/INYECKAA KPUCTa/l/INYecKas
pelwéTka. Pur3myveckue cBoiicTea
MeTas1/10B

XMMMYecKue CBOMCTBA MeTa/0B.
DNeKTPOXMMUYECKNIA PAL
HanpsXeHWn MeTansnos

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae006c

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae027e

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae054e

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae080a

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae0bf2

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae0el18

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae103e

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae1156


https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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Obwume cnocobbl NonydeHUs
meTannoB. Cnnaebl. BbluncneHms no
YPaBHEHUSIM XMMUYECKUX PeaKLWii,
eC/IN OfVH W3 PeareHToB COAEePXUT
npumMecu

NMoHATME 0 KOPPO3UKU METasI0B

L enoyHble MeTannbl

OKcuAbl U TUAPOKCUAbI HATPUS 1
Kanmsi

LLlenoyHo3eMe ibHbIE METa/bI -
KasbLMin N MarHui

BaXkHellIne COeANHEHUS Ka/lbLus

O606LWeHne 1 cucTemaTnaLns
3HaHWi

YKECTKOCTb BOAbI M CNOCO6bI eé
ycTpaHeHus

MpakTnueckas pa6ota Ne 6 no Teme
"' >KECTKOCTbL BOAbl N METOAbI €€
ycTpaHeHua"

ANOMUHWA

AmdoTepHbIe CBONCTBA OKCKia U
rmgpokcmaa

>Keneso

Bubnnoteka LJOK
https://m.edso0.ru/00ae1156

Bubnnoteka LJOK
https://m.edsoo.ru/00ae1278

Bubnnoteka LJOK
https://m.edsoo.ru/00ael4b2

Bubnnoteka LJOK
https://m.edsoo.ru/00ael4b2

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae15e8

Bubnnoteka LJOK
https://m.edsoo.ru/00ae15e8

Bubnnoteka LJIOK
https://m.edsoo.ru/00ae1886

Bubnnorteka LJOK
https://m.edsoo.ru/00aelae8

Bubnnoteka LJIOK
https://m.edsoo.ru/00aelc64

Bubnnoteka LJOK
https://m.edsoo.ru/00aelc64

Bubnnoteka LJOK
https://m.edsoo.ru/00ae1d86


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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65
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OKengbl, TMAPOKCUABI U CONKM XKenesa
(11 nxenesa (111)

O606LWeHne 1 cuctemaTnsaLns
3HaHW

MpakTnyeckasa pabota Ne 7. PewweHune
3KCMePUMeHTa/bHbIX 3a4ay no TeMe
«Ba)HeiliLune MeTan/ibl U UX
COEJHEHMNS»

BbluncieHns no ypaBHEHUAM
XUMUYECKNX peaKLUnii, ecnv ogunH 13
peareHTOB AaH B U36bITKE UK
COIEPXUT NPUMECU. BbluncneHus
MaccoBOW A0/ Bbixo4a NpoayKTa
peakunm

O606LWeHne 1 cuctemaTnsaLns
3HaHW

KoHTponbHasa pabota Ne4 no Teme
«BaxkHenwmne meTabl N UX
COEAVHEHMNSI»

BewecTBa U maTepuansl B
NMOBCELHEBHOM XMN3HU YenoBeKa
XMUMUYeckKoe 3arpasHeHue
OKpY>XatoLlei cpeapbl

Ponb Xumun B peLLeHnmn
3KoJI0rn4veckux npobsem
Pe3epBHbI ypoK. O606LWeHNE 1
cucTemaTmsaums 3HaHuUi

PesepBHbIl ypoK. O606LLEHME 1

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae35e6

Bubnnoteka LJIOK
https://rn.edsoo.ru/00ae3de8

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae1750

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae3f50

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae4270

Bubnnoteka LJIOK
https://rn.edsoo.ru/00ae4270

Bubnnoteka LJOK
https://rn.edsoo.ru/00ae0d0a

Bubnnoteka LJOK


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

cncrtemMmartmnsauyna 3HaHW

68 PesepBHbI ypoK. O606LWeHNE 1 1
cucTemaTm3aums 3HaHWI

OBLLEE KOJIMYECTBO YWACOB IO
NMPOrPAMME

68

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

Bubnnoteka LJOK
https://rn.edsoo.ru/00ad9cb2


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

YUYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUHEHUKA

METOANYECKHUE MATEPHUAJIbBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

MHTEPHET



