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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma nNo XMMWUM Ha YPOBHE OCHOBHOIrO 06LLlero o6pa3oBaHMA
COCTaB/leHa Ha OCHOBe TpebOBaHWI K pe3ynbTaTaMm OCBOEHWS OCHOBHOM
0bpa3oBaTe/ibHOW NPOrpamMmmbl OCHOBHOIO 06Llero obpa3oBaHus, NPeAcTaB/eHHbIX
B ®OC OO0, a TaKKe Ha OCHOBe (hefepasibHOM paboyeli nNporpambl
BOCNUTAHNA U C YY4ETOM KOHLIENUUM npenogasaHns y4ebHOro npeamMeTa « XumMms»
B 06pa3oBaTe/bHbIX OpraHm3aumsax Poccuiickoin ®egepaumm.

MporpaMma MO XMMUW AT MpefcTaBieHne O Lensx, obulend cTpaTeruu
006yYeHMs, BOCMUTAHUS W pPasBUTUSA O00Yy4arOLLMXCA CpefacTBaMu  y4ebHOro
npegmeta,  yCTaHaBnMBaeT  06si3aTeNlbHOe  NPeAMETHOE  COAepXKaHue,
npesycmatpvBaeT pacnpefesieHne ero Mo Knaccam W CTPYKTYpUpoBaHWe Mo
pasgenaM M Temam MporpaMMbl MO XUMWW, OMpeaensieT KONNYECTBEHHblE W
KaYeCTBEHHbIE XapaKTepPUCTUKN COAEPXKaHWS, PEKOMEH/IYEMYIO
NoCnefoBaTeNlbHOCTb  U3YYEHUS  XUMUM  C  YYETOM  MEXMPEAMETHbIX U
BHYTPUNPEeAMETHbIX  CBA3EM, JNOrMKM  Y4eBHOro npouecca, BO3PAaCTHbIX
0CO6GEHHOCTE  0Oy4aloLMXcs, OornpegensieT  BO3MOXHOCTW  npeameta  Ans
peanu3aumm TpeboBaHWI K pe3ynbTaTaM OCBOEHMSI OCHOBHOW 06pa3oBaTe/lbHOM
NMporpamMmmbl Ha YpOBHE OCHOBHOIO 06LLEr0 06pa3oBaHUst, a TakXKe TpeboBaHMI K
pesynbTaTtam 06y4YeHNs XUMMUM Ha YPOBHE LieNelt N3yyveHns npeameTa 1 OCHOBHbIX
BMOB Y4ebHO-M03HaBaTe/lbHON [esATeNIlbHOCTM 00Yy4atoLerocs Mo OCBOEHWIO
y4ebHOro cogepxaHus.

3HaHMe XUMWUWU CNYXXUT OCHOBOW A/ (POPMUPOBAHUS  MUPOBO33PEHNS
06yyaroLlerocsi, ero npeacTaBfeHnii 0 MaTepuasibHOM eAMHCTBE MUpPa, BaXHYHO
ponb WUrparnT QOopMMpYeEMble XUMWEN NpeAcTaBNeHUs O B3aMMOMNPEBPaLLEeHMsX
3HEPruM 1 06 3BOMOLMN BELLECTB B MPUPOLE, O NYTAX pelleHns rnobasbHbIX
Npo6neM YCTOMYMBOrO PasBUTUS YeNIOBEYECTBA — CbIPbEBON, 3HEPreTUYECKOMN,
MWLLIEBON N 3KOTOTNYECKOM 6e30MacHOCTW, NPO6/IEM 3[4paBOOXPaHEHUS.

3yueHne Xxumnu:

CMOCOGCTBYET — peanm3aumMyM  BO3MOXHOCTEW AN caMOopasBUTMSE
(hopMUPOBaHUA KyNbTYPbl IMYHOCTK, €€ 06LLEN 1 (DYHKLMOHAIbHOW FPaMOTHOCTH;

BHOCWUT BK/af4 B (DOPMUPOBaHUE MbILLIEHUS U TBOPYECKUX CMOCOBHOCTEMN
00yyaloLMXCs, HaBbIKOB WX CaMOCTOSTE/IbHOW  YYebHON  AesaTenlbHOCTH,
9KCMEPUMEHTA/IbHbIX W WUCCNeA0BaTeNbCKUX YMEHWUIA, HEOOXOAUMbIX KaK B
MOBCEAHEBHOM XXM3HK, TaK 1 B NPOMECCUOHANbHON AeATeNIbHOCTH;

3HAKOMUT CO CneuntuKon HayyHOro MblWIeHNs, 3aKnafblBaeT OCHOBbI
LIeNOCTHOTO B3rNs4a Ha eUHCTBO NPUPO/bI U YeoBeKa, ABNSAETCS OTBETCTBEHHbIM
3TanoM B POPMMPOBAHMMN €CTECTBEHHO--HAYYHOW rPaMOTHOCTMN 00YYarOLLIMXCS;



Cnoco6eTByeT (HOPMUPOBAHUIO LIEHHOCTHOIO OTHOLLEHWA K €CTeCTBEHHO-
-HaY4HbIM 3HaHUAM, K NPUPOAE, K YeN0BEKY, BHOCUT CBOW BK/af B 3KONOrMYeCKoe
0bpa3oBaHMe 00y4atoLLIMXCS.

[aHHble HanpaBneHWs B 06YYeHUU XMMUM 06ecrnevmBaroTCca CrneuuguKon
COAepKaHWa  yyebHOro npegmeta, KOTOPbIA  SBAAETCA  Nefarormyecku
aflanTMpOBaHHbIM OTPaXKeHVeM 6a30BOI HayKN XMMUW Ha OnpeaenéHHOM aTane eé
pasBUTUS.

Kypc XMmnn Ha ypoBHE OCHOBHOIo 06Llero 06pa3oBaHust OPUEHTMPOBAH Ha
OCBOEHME O00Yy4aroLMMMUCA CUCTEMbI NEPBOHAYIbHBLIX MOHATUIA XMMWUW, OCHOB
HEOPraHMYecKOM XMUMUM U HEKOTOPbIX OTAENIbHbIX  3HAYUMbIX  MOHATUIA
OpPraHMYecKon XMmMuu.,

CTpyKTypa cofep>kaHus nporpammbl N0 XUMKUM CPOPMMPOBaHa Ha OCHOBE
CUCTEMHOIO nogxofa K eé maydeHuto. CofepxkaHve CKIafdblBaeTcs U3 CUCTEMbI
MOHATUIA O XMMMNYECKOM 3/IEMEHTE U BELLECTBE U CUCTEMbI NOHATUIA O XUMUYECKOM
peakumm. O6e 3TW CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO  MPUHUMNY
MnocnefoBaTelbHOro pasBMTUA 3HaHWUIA Ha OCHOBE TEOPETUYECKNX MpefCcTaBNeHui
Pa3HOro YpoBHS:

— aTOMHO--MO/IEKY/IAPHOI0 YYEHUS KaK OCHOBbI BCEF0 eCTECTBO3HAHWS;

— [epnogunyeckoro 3akoHa . 1. MeHaeneeBsa Kak 0CHOBHOIO 3aKOHa XMMWN,

— YYEHUS O CTPOEHUN aTOMa Y XMMUYECKOI CBA3Y;

— MpeAcTaBNeHUn 06 3MEKTPONUTMYECKOM AMccoumaumn  BELLECTB B
pacTBopax.

TeopeTnyeckne 3HaHMA pPaccMaTpuBarOTCA Ha OCHOBE  3MMUPUYECKMN
MOJTy4eHHbIX N OCMbIC/IEHHBIX (DAKTOB, Pa3BMBatOTCA MOCNef0BaTe/lbHO OT OAHOMO
YPOBHA K [ApPYromy, BbIMOMHAS (DYHKUMU OOBACHEHWS W MPOrHO3MpoBaHUA
CBOICTB, CTPOEHUS 1 BO3MOXHOCTEN MPaKTUYECKOrO MPUMEHEHMS U MOMYYeHUSs
N3y4yaembiX BELLECTB.

OcBoeHVe nporpaMmbl MO XMMWM  CMOCOGCTBYET  (POPMUPOBAHUIO
NpeACcTaBNEHUSI O XMMUYECKON COCTaBMAIOLLIEN Hay4YHON KapTUHBbI MUpa B NOTUKe
eé CUCTEMHOW NpPUPOAbl, LEHHOCTHOIO OTHOLLUEHWA K HayYHOMY 3HaHWIO U
MeToAaM MO3HaHUS B HayKe. M3yuyeHre XMMUW MPOUCXOAUT C MPUBMIEYEHNEM
3HaHWA W3 paHee W3YYeHHbIX Y4YebHbIX NpeaMeToB: «OKpYXXatoLWMin Mup»,
«buonorus. 5-7 knaccbl» N «Pu3mnKa. 7 Knacc.

Mpy  M3yYeHUW XUMUK  NPOMCXOAUT  (DOPMUPOBaHME 3HaHUIn  OCHOB
XVIMUYECKOM HayKM KaK 06/1acTU COBPEMEHHOr0 eCTeCTBO3HAHWSA, MPaKTUYECKONA
AeATENIbHOCTU YenoBeKa M KaK OAHOrM0 M3 KOMMOHEHTOB MWPOBOW Ky/bTypbl.
3agavya yyebHOro npegmera COCTOMT B (POPMMPOBAHWMM CUCTEMbI XUMUYECKUX
3HaHWI — BaXKHEMLUMX (PAKTOB, MOHATMUI, 3aKOHOB 1 TEOPETUYECKMX MOSOXKEHWUM,
AOCTYMHbIX 0006LLEHNA MMPOBO33PEHYECKOrO XapakTepa, $3blka Hayku, B



MNPMOOLLEHUN K Hay4YHbIM MeTOAaM MO3HaHWA NPy U3YYeHWU BELECTB U
XUMUYECKUX peakuuid, B POPMMPOBaHMN 1 Pa3BUTUMN NO3HABATENbHbIX YMEHUI U
X TNPUMEHEHUM B Y4eOHO-NO3HaBaTeNbHON U y4ebHO-MCCeA0BaTEIbCKONA
AeATeNbHOCTN, OCBOEHUM nNpaBWn 6Ge30nacHOro obpalleHns ¢ BellecTBamy B
MOBCEAHEBHOM XWN3HMN.

Mpy M3yYeHUN XMMUKN Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHMsi BaXKHOE
3HaYeHKe NPMoGPeNn Takme Lenu, Kak:

— (bopMUpOBaHME WHTENNIEKTYa/IbHO Pa3BUTOM /IMYHOCTK, TFOTOBOM K
CaMo06pa3oBaHNiO, COTPYAHMYECTBY, CaMOCTOATE/IbHOMY MPUHSATUIO PELUEHWA,
CMOCO6HOM afanTUPOBaTbCA K ObICTPO MEHSHOLLMMCS YCNOBUSIM XKU3HN;

— HanpaBfeHHOCTb  06y4YeHMsi Ha  CUCTeMaTU4Yeckoe NpMoGLLEHME
06yyaloLMXCa K CaMOCTOATE/IbHOM MO3HaBaTeIbHOW [AeATeNIbHOCTU, Hay4HbIM
MeToAam MNO3HaHWsA, (OPMMPYIOLLMM MOTMBALMIO M pa3BUTME CMOCOOHOCTEN K
XUMUW;

— obecneyeHne ycnoBuiA, CNOCOBCTBYIOLWMX NPUOBPETEHNIO 0BYYAOLLMMUCS
ONnblTa pPa3HOOOPa3HOW [eATENIbHOCTM, MO3HaHMS U CaMOMO3HAHWSA, KNHYEBbIX
HaBbIKOB (K/THOUEBbIX KOMMETEHLMIA), MMEIOLWMX YHMUBEPCA/IbHOE 3Ha4YeHue Ans
pasINYHbIX BULOB AEATENIbHOCTH;

— QopmupoBaHne 06Lerd  (YHKUMOHaNbHOW W eCTECTBEHHO-Hay4HOWA
rpamoTHOCTW, B TOM YMCNEe YMEHWUI OOBACHATL W OLEHUBATb SABMIEHMS
OKPY>KatoLWero Mupa, UCMosb3ys 3HaHWA U OMbIT, MOMYYEHHbIE MPU U3YYEHUN
XUMUW, MNPUMEHSTb UX MPWU pPelleHun npobseM B MOBCEAHEBHON XXWU3HWU W
TPYAO0BO AeATENbHOCTY;

— (opmypoBaHMe Yy  06YyYalOWMXCS  FYMaHUCTUYECKUX  OTHOLLEHWIA,
MOHMMaHNSA LEHHOCTU XUMWUYECKMX 3HAHWA [ANS BbIPabOTKM  3KONOrMYECKM
Lles1ecoobpa3HOro noBeAeHMs B ObITy W TPYAOBOM AEATENbHOCTU B LENSX
COXpaHeHMs CBOEro 3[10p0BbS M OKPY>KaKoLLE NPUPOAHOIA cpefbl;

— pas3BMTUE MOTMBALMM K OOYYEHMWHO, CMOCOGHOCTEN K CaMOKOHTPO/O M
CaMOBOCMUTAHWIO Ha OCHOBE YCBOEHUS  OOLLEYENOBEYECKMX  LIEHHOCTENR,
FOTOBHOCTM K OCO3HaHHOMY BblGOPY MPOgmns 1 HanpaBNeHHOCTU AabHENLLEro
0byueHus.

OO6lLLee 4MCNO 4acoB, OTBEAEHHBbIX ANS W3YYEHUS XMMUW Ha YpPOBHE
OCHOBHOI0 06LLIEro 06pasoBaHus, cocTaBnseT 136 yacos: B 8 Knacce — 68 4acoB (2
yaca B Heflento), B 9 Knacce — 68 yacos (2 yaca B HefleNto).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

HepBOHa‘IaJIbHI)Ie XMMHUYECCKHUEC MOHATUA

MpeaAMeT XMMUKU. PO/Ib XUMUW B YKMU3HM 4YenoBeKa. XMMUA B CUCTEME HayK.
Tena n BewectBa. Pu3nyecKnme CBOWNCTBA BELLECTB. ArperatHoe COCTOsIHWE
BeLecTB. [oHATME O MeTodax MO3HaHWA B XMMUKW. YKCTble BellecTsa U CMeCH.
Cnocobbl pa3aeneHns CMeceil.

ATOMbI 1 MOneKysnbl. XUMUYeCKMe 3neMeHTbl. CUMBOJIbI  XUMUYECKUX
31eMeHTOB. MpoCTble U CNOXHbIE BelecTBa. ATOMHO-MOJIEKY/IAPHOE YYeHMe.,

Xumnyeckass qopmyna. BaseHTHOCTb aTtoOMOB XMMUYECKMX 3/1EMEHTOB.
3aKOH MOCTOsAHCTBa cocCTaBa BellecTB. OTHOCUTeNbHasA aTOMHas  Macca.
OTHOCuTENbHAA MOJIEKYIApHaa Macca. MaccoBast 01 XMMUYECKOro a/ieMeHTa B
COeAMHEHUN.

KonnuectBo Bewlectsa. Monb. MonspHaa macca. B3anmMocBa3b KONYeCTBa,
MacCbl W umMcna CTPYKTYPHbIX eAuHWUL BellecTBa. PacuyéTbl Mo opmysnam
XUMUYECKNX COELUHEHWIA.

Pur3nYecKne N XMMUYECKME ABMIEHUA. XUMNYECKAsA peakums 1 eé npusHaku.
3aKOH CoXpaHeHMsi MacCbl BellecTB. XMMUYeCKMe ypaBHeHus. Knaccupurkayms
XUMUYECKNX peakLmnin (CoOeNHEHNS, pa3noXeHns, 3aMeLLEHNs, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMWYEeCKOW Nocyfou, npasunamu paboTbl B nabopatopun v
npuémammn obpatleHns ¢ nabopaTtopHbIM 060pyA0BaHMEM, U3YYeHWE U ONUCaHMe
()M3nMYecKNX CBOMCTB 06pas3LOB HeopraHNM4YeckMx BeLEeCTB, HabnoaeHue
(hm3myecknx (nnaeneHWe BOCKa, TasHWEe fibAa, pacTupaHue caxapa B CTYIKE,
KUMeHWe N KOHAEHCaumMa BOAbl) Y XUMUYECKUX (TOpeHue CBeuu, MpoKasimBaHue
Me/[HOM MPOBOJIOKM, B3aMMO/ENCTBINE Mefla C KUCOTON) SABNEHWNIA, HabNOAeHNE 1
OnucaHve NPU3HaAKOB MPOTEKaHWS XUMWUYECKUX peakuuid (pas3noXkeHuwe caxapa,
B3aMMO/ENCTBME CEPHOM KUCNOTbI C X1I0pUAOM Gapus, pasnoxXeHue rMapokcmaa
meau (I1) npu HarpeBaHUW, B3aUMOAECTBIE Xene3a ¢ pacTBopom conn meam (11),
M3y4eHne CnocoboB pasfeNieHns CMeceil: C NOMOLL0 MarHuTa, (uIbTpoBaHue,
BblNapuBaHue, ANCTUANALMSA, XpOMaTorpagus, NpoBegeHe OUYUCTKN MOBapeHHOM
conu, HabnofdeHWe M onucaHWMe  pe3y/bTaTOB  MPOBEAEHWA  OnMbITa,
WNIIOCTPUPYIOLLErO0 3aKOH COXPaHeHMsi MaccChbl, CO3[aHve MOAened MOMEKy/
(LWapocTep>KHEBbIX).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cmecb rasos. CoctaB Bo3fyxa. Kucnopog — 3feMeHT v npocToe
BellecTBO. HaxoxgeHune Kkucrnopoga B npupode, (M3MYecKne U XUMUYECKMe
cBorctBa (peakuum ropeHus). Okcuabl. TpumeHeHre Kucnopoga. Cnocobsl



MoflyyeHus Kucnopoga B nabopatopyv U MPOMbILWIEHHOCTU.  KpyrosopoT
Kucnopoga B npupoge. O30H — afinoTponHasa MognpUKaumsa K1ciopoaa.

TennoBoil 3a(h(heKT XMMUYECKON peakuuu, TEPMOXMMMUYECKME YpPaBHEHWS,
9K30- N 3HAOTEPMUYECKME peakumn. TOMAMBO: Yrosib U MeTaH. 3arpsas3HeHue
BO34yXa, YCWU/IeHNe NapHMKOBOIo adhdpeKTa, paspyLLeHne 030HOBOrO C/104.

Bojopos — 3nemMeHT M MpOCTOe BellecTBO. HaxoxiaeHue BoAopoja B
npupoge, ¢u3MYeckne W XUMUYECKMe CBOCTBa, MPUMEHEHWe, CNOCOoObI
nonyyeHus. Kncnotsl 1 conw.

MonsipHbliA 06BEM ra3oB. PacuéTtbl N0 XMMUYECKUM YPaBHEHUAM.

dusnyeckne cBouicTBa BoAbl. Bopa Kak pacTBopuTenb. PacTBopbl.
HachblleHHble U HEeHaCbIWeHHbIe PacTBOPbl. PacTBOPMMOCTb BELLECTB B BOJE.
MaccoBas [0/ BelLecTBa B pacTBope. XMMUYeCKMe CBOMCTBA BOoAbl. OCHOBaHMS.
Ponb pacTBOpOB B MPUPOAE U B XWU3HM YenoBeKa. KpyrosopoT BOAbl B NPUPOJE.
3arpasHeHue nNpupoaHbIx Bog,. OxpaHa M 04MCTKa NPUPOAHBIX BOA.

Knaccnukaumsa HeopraHmyeckux coegmHeHunin. Okcngpl. Knaccumkayms
OKCUAoB:  cofeobpasytowime  (OCHOBHbIE,  KUC/IOTHble,  aMm(q)OTEPHbIE) U
Heconeobpasyrolwme. HomeHknatypa OKCMAOB. Pu3nMyecKnMe U XUMUYECKME
CBOICTBa OKCMAOB. MonyyYeHne OKCUoB.

OcHoBaHMs. Knaccugmkaums OCHOBaHWA:  LIENOYM M HepacTBOpPUMble
OCHOBaHMA. HoMmeHKnaTypa OCHOBaHWiA. Pu3nNYeCKMe M XMMUYECKME CBOWCTBA
OCHOBaHWi. MonyyeHne OCHOBaHUMN.

Kucnotel. Knaccmmkauma kKncnot. HomeHknatypa Kucnot. dusmnyeckme u
XMMUYECKME CBOMCTBa KUCNOT. Psag akTmBHOCTM MeTannoB H. H. Beketosa.
MonyyeHwne Kncnor.

Conun. HomeHknatypa coneii. ®usnyeckne n XMMmUYeCKne CBOMCTBA COJEMN.
[Mony4yeHme conen.

["eHeTUYeCKas CBS3b MeX/Y Knaccamm HeopraHMYeCKUX COeaNHEHNIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOe OnpejenieHne CoepKaHna Kucnoposa B Bo3ayxe, NoyyeHue,
cobupaHune, pacrnosHaBaHWe W W3y4YeHWe CBOWCTB KuCnopoda, HabnoaeHue
B3aMMOJENCTBMSA BEWECTB C KWUCNOPOAOM W YCNOBMS  BO3HWKHOBEHWUA WU
NpekpaLleHs ropeHus (noxkapa), O3HaKOM/EHMe ¢ obpasuamum OKCUAOB W
onucaHne WX CBOWCTB, MOMy4YeHWe, cobupaHue, pacrno3HaBaHMe W U3ydeHue
CBOWCTB Bofopoda (ropeHue), BzammogeincTene sogopoda ¢ okcugom mean (1)
(BO3MOXHO MCMNONb30BaHWE BWAeoMaTepuanos), HabnoLeHe 06pasLoB BELLECTB
KONM4yecTBOM 1 MOMb, WCCNeAoBaHWe OCOOGEHHOCTel PacTBOPEHWUS BELLECTB C
pas/IMYHON PacTBOPUMOCTbIO, MPUIrOTOB/IEHNE PACTBOPOB C  OMNpeaenéHHON
MacCOBOM A0neli pacTBOPEHHOIO BELLECTBA, B3aMMO/ENCTBNE BOAbI C MeTaslaMu
(HaTpem ©  Kanbuvem) (BO3MOXXHO  WCMO/Mb30BaHWe  BUAeOMaTepuasnos),



nccnefoBaHve 06pas3LoB  HeOpraHWYecKMX BELLECTB  Pas/IMYHbIX  K/1accoB,
HabMoeHNe N3MEHEHNA OKPaCKM MHAMKATOPOB B pacTBOpPax KMCMIOT W LesioYen,
n3yyeHve B3aumogenictemsa okcupa mean (1) ¢ pacTBOpOM CEPHON KUCNOTHI,
KMCNOT C MeTa/naMu, pPeakuuin HerWTpasmsaumu, noayyeHne HepacTBOPUMBIX
OCHOBaHWIA, BbITECHEHWE OLHOr0 MeTaslna APYrMM U3 pacTBopa COMW, peLleHune
3KCMepUMeHTa/IbHbIX 33fa4 MNo Teme «BaXKHeilume Knaccbl HeopraHWYecKux
COEQIMHEHNIA.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHDBIE Pe€aKIuu

[MepBble MOMbLITKW KnacCU(UKaumm XUMUYECKUX 3/1eMeHTOB. [loHATME O
rpynnax CXoAHbIX 3/MeMEHTOB (LLeNOYHble W  LIefoYHO3eMENbHbIE MeTasbl,
ranoreHbl, MHEPTHbIe rasbl). DNIEMEHTbI, KOTOPble 06pa3yoT aMmOTEPHbIE OKCUAbI
N TUAPOKCUABI.

MepuroamyecKkunin 3akoH. INeprogmyeckas cmcTemMa XMMUUYeCKnX aneMeHTos .
.  MeHgeneesa.  KopoTkornepuogHaa ¥ A/IMHHOMepuogHas  hopMbl
[MepnoamnyecKkor cuCTeMbl XMMMUYeCKnX anemeHToB . . MeHpaeneesa. MNepuoabl
W rpynnbl. ®UNYECKUIA CMbICT MOPSAKOBONO HOMepa, HOMEPOB Nepuoja U
rpynnbl 3/IEMeHTa.

CTtpoeHne atomoB. CocTaB aTOMHbIX A4ep. V130Tonbl. S1eKTpoHbl. CTpoeHme
3NEKTPOHHbIX  000/104eK  aToMoB  MepBbiX 20  XUMWUYECKMX  3/1EMEHTOB
Mepuoanyeckot cuctembl . . MeHgeneeBa. XapakTepucTMka XUMUYECKOrO
aNeMeHTa no ero nonoXxeHuto B Mepuoanyeckoin cucteme . V. MeHgeneesa.

3aKOHOMEpPHOCTU UM3MeHeHUs paguyca aTtoMOB XUMWUYECKUX 3/IEMEHTOB,
MeTa//IMYECKUX N HEMETa/IIMYECKMX CBOMCTB MO rpynnamM 1 nepuogam.

3HauyeHue MNepnognyeckoro 3akoHa 1 Neprnognyeckoin CUCTEMbI XUMUYECKIMX
3NEMEHTOB [AN1S1 Pa3BUTUS HayKM U npakTukh. . V. MeHaeneeB — Y4éHblid ©
rpaXxaaHuH.

Xumunyeckasa cBA3b. KoBaneHTHasa (monspHas W HenosspHas) CBA3b.
ANeKTPoOTPULATEIbHOCTb XMMUYECKMX 3/IEMEHTOB. VIOHHas CBA3b.

CrteneHb  okucneHns.  OKUCNUTENbHO--BOCCTAHOBUTE/IbHbLIE  peakLuu.
Mpouecchl oOKNcneHnsa 1 BocCTaHoBNeHUA. OKUCTUTENN N BOCCTAHOBUTEN.

Xumuueckuii IKcnepumenm:

n3yyeHne 06pa3LIOB BELLECTB METa/NIOB WU HEMETa//10B, B3aMMOAENCTBUE
rMApoKcMaa UMHKa C pacTBopamy KWUCNOT W LIe/IoYvei, npoBeAeHue OrbITOB,
WNIKOCTPUPYIOWNX — NMPUMEPLI  OKMUC/IUTENbHO-BOCCTAHOBUTENbHBIX — peakuuii
(ropeHue, peakuun pasnodXXeHWs, COeAMHEHNSA).

Mesricnpeomemmnuwie céasu



Peannsauma MexnpegMmeTHbIX CBA3EA MPW MU3y4YeHUUM XUMUKM B 8 Knacce
OCYLLECTB/IIETCA 4Yepe3 WCMO0/b30BaHME KaK 00X eCTeCTBEeHHO--Hay4YHbIX
MOHATWM, TaK U NMOHATUIA, ABNAIOLLMXCA CUCTEMHBIMU A/19 OTAENbHbIX NPeAMEeTOB
eCTeCTBEHHO--HaY4HOr 0 LMKa.

OOLUKMe eCTeCTBEHHO--HAyUHble MOHATUA: Hay4YHbIA (haKT, runoTesa, Teopus,
3aKOH, aHanu3, CUHTe3, Kraccuukaumsa, MepuoLMYHOCTb,  HabnogeHve,
3KCMepPUMEHT, MOAE/IMPOBaHNe, N3MepPeHNe, MOeSb, AB/IEHME.

®du3mka: marepusi, aToM, 3/1EKTPOH, MPOTOH, HENTPOH, WOH, HYKIUA,
M30TONbI, PAAMOAKTUBHOCTb, MOJIEKY/A, 3MEKTPUYECKUIA 3apsj, BeLLecTBO, Teso,
06bEM, arperatHoe COCTOSHME BELLECTBa, ras, (oM3nyecKune BeIMUMHbI, eLUHULbI
N3MepPeHNs, KOCMOC, MnaHeTbl, 38&34bl, CoMHLe.

Buonorus: (hoToCUHTE3, AblXaHue, brocgepa.

[eorpadusa: aTmoctepa, rugpocgepa, MWHepanbl, TOpPHblIE MOPOAbI,
rosie3Hble NCKOMaeMble, TOMN/MBO, BOAHbIE PECypChl.

9 KJIACC

BemeCTBO U XUMHYCCKas peaKIus

[MepuroamyecKkunin 3akoH. INeprogmyeckas cmcTtemMa XMMUYeCKnX anemeHTos /.
N. MeHpeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTU B WM3MEHEHUW CBOWCTB
XUMUYECKNX 3/1EMEHTOB MepBbIX TPEX MepuUofoB, Kannsd, Kalbuud WU UX
COEAMHEHNIA B COOTBETCTBUM C TOJIOXKEHMEM 3/1eMEHTOB B [lepvoanyecKon
CUCTEME U CTPOEHMEM NX aTOMOB.

CTpoeHWe BeLlecTBa: BUAbl XUMUYECKOW CBA3WU. TUMbl KPUCTa/IIMYECKMX
PELETOK, 3aB1UCMMOCTb CBOMCTB BELLECTBA OT TUMA KPUCT/IIMYECKOW PELLETKUN U
BUIA XMMUYECKOI CBA3N.

Knaccuukauma n HOMeHKnaTypa HeopraHM4eckux BewecTB. XMMUYECKMe
CBOMCTBA BELLUECTB, OTHOCALUMXCA K Pas3/IMyHbIM Kaccam HeopraHU4YecKux
COefIMHEHWi, TeHeTNYeCKas CBSA3b HEOpraHMYeCKNX BELLECTB.

Knaccugpukaums XMMUYecKnUX peakuuia no pasfiMyHbIM Npu3Hakam (rno umcny
M COCTaBy Y4YaCTBYHOLMX B peakuun BewecTB, MO TenjoBoMy 3MMeKTy, Mo
N3MEHEHMIO CTENeHel OKUCNEHUS XUMWYECKMX 3/IEMEHTOB, MO 06paTUMOCTH, MO
yyacTUIo KaTanmsaTopa). IK30- M 3HA0TEPMUYECKMNE peaKLnn, TEPMOXUMUYECKNE
YpPaBHeHus.

MMOHATME O CKOPOCTU XMMWYECKON peakuun. MoHATUE 06 06paTUMbIX U
HeobpPaTUMbIX XUMUYECKUX peakumusaX. MOHATME O FTOMOMEHHbLIX U reTeporeHHbIX
peakuusx. MoHsATNe 0 kaTanmse. MoHATNE O XMMUYECKOM paBHOBECUU. DPaKTOpbI,
B/IMAIOLLME HA CKOPOCTb XMMMWYECKOW peakumuv W MOMOXKEHNE XMMWUYECKOrOo
paBHOBECKS.

OKUCNNTENIbHO-BOCCTAHOBUTE/IbHbIE  PeakuuMW,  3MEKTPOHHbIA  6anaHc
OKUCNNTENbHO-BOCCTAHOBUTENIbHOW  peakumn.  CocTaBfieHMe  ypaBHEHWI



OKUCNNTENbHO--BOCCTAHOBUTE/bHLIX — peakumii € UCMO/Mb30BaHMEM  MeTofa
3N1EKTPOHHOr0 GanaHca.

Teopus 3NeKTPONNTUHECKOW Anccoumaunn. NeKTPONNUTbI U HE3NIEKTPOSIUTI.
KaTnoHbl, aHMoHbl. MexaHn3m fuccoumaumm BeLecTB C pas/iMyHbIMU BULAMM
XUMUYeckom ceasn. CteneHb guccoumaumn. CunbHble U cnabble 3NeKTPONUTLI.

Peakunv NOHHOro obMeHa. Y CnoBus NPoTeKaHUA peakumii MIOHHOro 06MeHa,
MOSIHble WM COKpaLLlEHHble WMOHHblE YpaBHeHMs peakuumin. CBOWCTBA KWUC/OT,
OCHOBaHWA W CONei B CBeTe MNpeAcTaBfeHUA 06  3NEeKTPOUTUYECKOMN
anccoymaumm. KayecTBeHHble peakuumn Ha MOHBI. MOHATVE O TMApPoNn3e Conen.

Xumuueckuii IKcnepumenm:

O3HaKOM/IEHME C MOAENSMU KPUCTa/IIMYECKNX PELLETOK HeopraHn4eckmx
BELeCTB — METa//IOB U HeMeTa/oB (rpadura u anmasa), C/OXKHbIX BeLLeCTB
(xnopuga HaTpus), uccnefoBaHne 3aBUCUMOCTM CKOPOCTU XMMMWUYECKOW peakumm
OT BO3AENCTBUA pPas/IMyHbIX (DAKTOPOB, WCC/ef0BaHWE 3/EKTPOMNPOBOLHOCTYH
pacTBOPOB BELLECTB, Mpouecca Auccoumaumm KUCIOT, LWenoYein u  Conen
(BO3MOXHO  MCNONb30BaHWe BWMAEO  MaTepuanoB), MPOBEAEHWE  OMbITOB,
WNNIOCTPUPYIOWMX — MPU3HAKM  MPOTEKaHUs  peakumii  MOHHOrO  0bmeHa
(obpasoBaHMe ocagka, BblgeneHMe rasa, o6pasoBaHWe BOAbl), OMbITOB,
WNKOCTPUPYIOWMNX — MPUMEPblI  OKUC/IMTENbHO-BOCCTAHOBUTE/bHBIX  peakLuii
(ropeHuve, peakuumn pasfoXeHUsi, COefMHeHNs), pacro3HaBaHne HeopraHUYecKmx
BELWECTB C TMOMOLLbKD  KayeCTBEHHbIX peakuuii  Ha  WMOHbl, peLleHune
3KCNepUMeHTa/IbHbIX 334ad.

HeMmeTasabl 1 Ux COCAUHCHUA

Obuwaa xapakrtepuctmka rasoreHoB. OCOOGEHHOCTM CTPOEHUs aTOMOB,
XapaKTepHble CTerneHn oKucneHus. CTpoeHre U (PU3NYECKMe CBOMCTBA MPOCTbIX
BELEeCTB — Tra/ioreHoB. XWMMWYECKMe CBOMCTBA Ha MpuMepe  xsopa
(B3aMMoOfeiicTBME C MeTalaMu, HemeTa/ilaMu,  Lwesnovamu).  X10poBOLOPOA,
ConsiHas KUCNoTa, XMMUYEecKne CBOICTBA, MOJSydeHMe, NpumeHeHue. [LelicTBue
X/lopa M XN0pPOBOAOPOAa Ha OpraHuM3M 4YesioBeka. BakHelime xnopuibl U UX
HaxoX/eHWe B NpUpose.

Obuwan xapaktepuctmka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHUSA
aTOMOB, XapaKTepHble CTerneHn OKucneHus. CTpoeHWe M (PU3MNYECKMe CBOMCTBA
MPOCTLIX BELLECTB — KUCNOPOAA U cepbl. ANMOTPOMHbIE MOAUMUKALMM KMCTOPOAa
N cepbl. XUMNYeCcKme cBoicTBa cepbl. CepoBOAOPOA, CTPOEHUe, (PU3NYECKME U
XMMUYeckne cBoricTBa. OKCUAbl Cepbl Kak NPeAacTaBUTENM KUCMOTHBLIX OKCUZOB.
CepHas Kkucnota, (M3MYecKMe U XUMWUYeCKMe CBOWCTBa (oOWpe  Kak
NpeacTaBUTeNs Knacca KWUCNOT W crieyuduyeckme). XMMUYECKME peakuuu,
neXkawjme B OCHOBE MPOMbILIIEHHOIO Crnocoba MoslyYeHUs CEPHOM KUCOTb.
MpumeHeHWe cepHOM KUCNOTbl. Conn CEPHOIN KUCNOTbI, Ka4eCTBEHHasd peakuma Ha



Cynbar-noH. HaxoxxgeHuwe cepbl U €€ COoeAMHEHMIn B npupoge. XMMUyeckoe
3arps3HeHne OKpY»KatoLein cpefbl COefVMHEHUAMU cepbl (KUCNOTHbIE LOXKAW,
3arps3HeHne Bo3ayxa 1 BOLOEMOB), CNOCOObI ero NpeAoTBpaLLEeHNS.

Obwaa xapakrtepuctnka anemMeHToB VA-rpynnbl. OCo6eHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTemneHuW OKWUCNeHWs. A30T, pacrnpoCcTpaHeHne B MPUPOLE,
(hn3myeckme n XmMMmn4yeckme ceorictea. KpyrosopoTt asoTta B npupoge. AMMUaK, ero
(hn3nyeckme N XMMUYeCKmne CBOMCTBA, MosyYeHue 1 npumeHeHne. Conv aMMOHNS,
NX (n3NYEeCKne N XMMUYECKNE CBOWCTBA, NpMMeHeHMe. KayecTBeHHasA peakums Ha
MOHbl aMMOHMA. A30THas KWC/oTa, eé noslyvyeHue, (U3nMyeckne U XMMUYECKME
cBoMcTBa (0OWMe KakK npeAcTaBUTeNs Knacca KWUCNOT U cneumguyeckue).
cnonb3oBaHWe HUTPATOB WM COMEd aMMOHMS B KayecTBe MWHEPasIbHbIX
yA00peHnA. XUMNYECKOe 3arpsa3HeHre OKPYXXatoLLein cpeabl CoOeMHeHUSMM a3oTa
(KMCnoTHble [OXAW, 3arpsa3HeHMe BO3dyXa, MNOYBbl M BOAOEMOB). Pocdop,
annoTponHble Moaudukaumm gocdopa, (U3MYecKne N XMMUYECKME CBOWCTBA.
Okeng thocopa (V) 1 dhochopHas KUcnoTa, Pusnyeckmne 1 XMMMYeCKne CBOIMCTBA,
nony4yeHue. Micnonb3oBaHme octaToB B Ka4eCTBE MUHEPaSIbHbIX YA0OPEHNIA.

Obuwan xapakTepuctka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB,  XapaKTepHble  CTerneHW  OKUCMEHWA.  YTNepos,  a//IoTPOMNHbIe
MOAMMUKaLMK, pacrnpocTpaHeHne B MpUPoLe, (U3NYECKMe N XUMWUYECKME
cBoucTBa. Afcopbums. Kpyrosopot yrnepoga B npupoge. Okcuabl yrinepoga, nux
(m3nyeckne M XMMUYECKMe CBOWCTBA, [EWCTBME HA >KMBble OpPraHn3Mmbl,
MoslyyeHne 1 MNpPUMeHeHne. DKOMornyeckne npobnembl, CBA3aHHbIE C OKCUAOM
yrnepoga (IV), runote3a rnobanbHOro MOTENNEHUS KAUMaTa, MapHUKOBbINA
adheKT. YToMNbHasA KUCNO0Ta U e€ Conu, NX U3nMYecKne N XMMNUYECKME CBOICTBA,
nofyyeHne W npumeHeHme. KauyeCcTBeHHasd peakums Ha KapboHaT-WMOHbI.
Vcnonb3oBaHne kapboHaToB B ObITY, MeAWLMHe, NPOMbILLIEHHOCTU N CEe/IbCKOM
XO035CTBE.

MepBOHaYasibHbIE NMOHATUS 00 OpraHMYecKmMX BELLLeCTBaX Kak O COeAMHEHUAX
yrnepoga (MeTaH, aTaH, 3TUNeH, aueTWUeH, 3TaHo/, IMNLEPUH, YKCYCHas KUCOTa).
MpupofHble WUCTOYHMKM  YrNeBoAopodoB (Yronb, NPUPOAHbLIA ras, HeMTb),
MPOAYKTbl UX MepepaboTkn (6eH3MH), UX Po/ib B ObITY W MPOMbILLIEHHOCTH,
[MoHATME O BMONOTMYECKN BXXHBIX BELLECTBAX: XMpaX, 6efikax, yrnesogax — n nx
PO/IM B KU3HM Yenoseka. MaTepuasibHOe €4UHCTBO OpraHuMYyecKnx MU
HeopraHMyecKnx coevHEHNIA.

KpeMHWiA, ero uanyeckme u XMMUYECKME CBOWCTBA, MOMyYEHUE U
npumeHeHne. CoeanHeHUs KpemHUs B npupoge. O6wue npeacTaBneHNs 06
okcnae KpeMHusa (IV) 1 KpeMHMeBOi Kucnote. CuamkaTbl, X UCMoNb30BaHUe B
ObITY, B NPOMbILLIEHHOCTW. BaxHelume CTpouTeNbHble MaTepuasbl: Kepamumka,



CTEK/0, UEeMeHT, BeTOH, Xene306eToH. MNpobneMbl 6e30MacHOro MCMnob30BaHNA
CTPOUTENIbHbIX MaTepPUa/IOB B MOBCEAHEBHOMN YKN3HU.

Xumuueckuii IKCnepumenm:

M3y4yeHne 06pasLOB HEOPraHNYeCKMX BELLECTB, CBOMCTB COJIAHON KWC/OTHI,
MPoBeAeHNe KaYeCTBEHHbIX peakumin Ha X/I0pUA-NOHbI U HabN4eHEe NPU3HAKOB
X NPOTEKaHWSA, ONbITbl, OTPaKarloLMe (U3MYeCKMe M XMMMUYECKMe CBOWCTBA
ra/loreHoB U WX COefMHEeHWA (BO3MOXHO WCMO/b30BaHME BUAEOMATEPUA/IOB),
O3HaKOM/JIeHMe ¢ obpasyamn XnopuaoB (rasioreHnaoB), O3HAKOMJIEHME C
obpasuyamm  cepbl W e  coeAMHEHMSMM  (BO3MOXHO  WCMO/b30BaHMe
BUeoMaTepranoB), HabnaeHNe npolecca 06yrnIMBaHUA caxapa nof AeMCTBMEM
KOHLEHTPUPOBAHHON  CEPHON  KWUCNOTbI, W3y4YeHWe XMMMUYECKUX  CBOWCTB
pazbaB/ieHHOW CEPHOI KUCOTbI, MPOBEAEHNE KaYeCTBEHHOW peakLmn Ha cynbar-
MOH W HabNIoAeHNe Npu3Haka e€ npoTeKaHUsi, 03HaKOMJIEHVE C (PU3NYECKUMU
CBOMCTBaMM a30Ta, (ochopa U KX COefMHEHU (BO3MOXHO WCMNOMNb30BaHMe
Bueomartepranos), obpasuamMm a3oTHbIX U (POCHOPHBLIX YA0OPEHWNIA, NONyYeHNe,
cobupaHune, pacno3HaBaHWe W W3yyeHWe CBOWCTB amMMuaka, NpoBeAeHMne
KayeCTBEHHbIX peakuuiA Ha MOH aMMOHUA U (hocdaT-MoH U U3yYeHne NPU3HAKOB
NX NPOTEKaHWS, B3aUMOAENCTBME KOHLEHTPUPOBAHHOM a30THOM KMUCNOTbI C MeAbto
(BO3MOXHO ~ UCMOMb30BaHWE  BMAEOMATEpUasioB),  U3yyeHWe  MOJefei
KPUCT/IIMYECKUX PELLBTOK anmMasa, rpajura, QyrnepeHa, O03HaKOMSEHWE C
MpoLeccoM afcopoumMm pacTBOPEHHLIX BELLECTB aKTUBUPOBAHHBLIM YINEM U
YCTPONCTBOM MPOTUBOrasa, noslydyeHue, cobupaHue, pacnosHaBaHne N U3yyeHue
CBOICTB YrNeK1CNoro rasa, NpoBefeHne KaueCTBEHHbIX peakumil Ha kapboHaT u
CUNNKAT-UOHbI W M3Y4YeHWe MpPU3HAKOB WX MPOTeKaHWs, O3HaKOMJIeHWe C
NPOAYKUMEN CUMIMKATHOW MPOMBILLNIEHHOCTM, PeLUeHne 3KCMepUMEHTaIbHbIX
3afa4y no Teme «BaxkHenLme HeMeTa bl N UX COeAMHEHNS».

MeTanjabl 1 X COCJUHCHUA

OO6LLaa XapaKTepucTmka XMMNUYECKNX 3/1EMEHTOB — METa/1/IOB Ha OCHOBaHWUW
X NONOXeHus B [leproaMyecKoin cuUcTeMe XUMWUYeCKMX 3nemeHToB M. W.
MeHzeneeBa 1 CTpoeHUsi aToMoB. CTpoeHre MeTannoB. MeTannnyeckas CBsisb U
MeTa//IMYecKass  KpUCTa/IMYeckass  pPellétka.  JNEeKTPOXUMUYECKUA  psaf,
HanNpPsHKeHN MeTanoB. PU3NYECKMEe N XUMUYECKMe CBOWCTBA MeTan1oB. Obuive
Cnocobbl Mony4vyeHnss MeTainoB. [MOHATME O KOPPO3UW METa/IoB, OCHOBHbIE
cnocobbl 3awmTbl MX OT KOppo3uu. Cnnaebl (CTaslb, YYryH, AHOPaFOMUHUNA,
6pOH3a) 1 UX NPUMEHEHWE B ObITY N MPOMbILLIEHHOCTHN,

LLlenoyHble MeTansibl: NOMOXKeHWEe B epuoamnyecKkoin cucteme XMMUYECKNX
anemeHToB M. V. MeHaeneeBa, CTPOeHMe MX aTOMOB, HaxOX[eHWe B Mnpupose.
dun3nyeckme N XMMMYECKMe CBOMCTBA (Ha NpuMepe HaTpus K Kanust). OKcuibl 1



rMOPOKCUAbI HaTpMa W Kaius. TlpYMeHeHWe LWEeNoYHbIX MeTal/loB U KX
COEUHEHNIA.

LLlenoyHo3eMe/ibHble  MeTa/ilbl  MarHWin - 1 KasibLMiA:  MOMOXeHVe B
Mepuroamnyeckor cucteme XMMUYECKUX anemMeHToB . . MeHaeneeBa, CTPOeHMe
MX aTOMOB, HaxoXAeHue B npupoge. PuUsnYecKmne N XMMMYeCKne CBOMNCTBA MarHus
N Kanbumsa. BaxHellve coefuvHeHUs Kanbumus (OKCWUA, TUAPOKCUA, COJn).
YKECTKOCTb BOAbI 1 CNOCOObI €€ yCTpaHeHus.

AJTIIOMUHWIA: NONOXEHWE B [epuoanyecKoin CMcTeMe XUMUYECKMX 3/1EMEHTOB
O. V. MeHpeneeBa, CTpOeHMEe aTtomMa, HaxoXaeHwe B npupoge. dusnyeckune u
XMMUYEeCKNe CBOMCTBa a/IlOMUHMA. AMDOTEPHbIE CBOMCTBA OKCMAa N rnapokcuaa
TIOMUHUSA.

YKeneso: nonoxkeHune B NMeproanyecKor CUCTeMe XUMUYECKNX 3N1EMEHTOB /.
. MeHpeneeBa, CTPOeHWE arToma, HaxoXAeHwe B npupoge. Pu3MYeckne W
XMMUYECKMe CBOMCTBA Xenesa. OKeuabl, rmapokeuabl u conu xenesa (1) n xenesa
(1), nx cocTtas, CBOWCTBA U NONyYeHNe.

Xumuueckuii 9l<cnepumenm:

O3HaKoM/ieHMe ¢ ob6pasuamy MeTaNI0B M CNaBoB, WX (PU3NYECKMMMU
CBOMCTBaMM,  M3y4yeHWe pe3ynbTaTOB  KOPPO3MM  MeTalioB  (BO3MOXHO
MCNoNb30BaHNe BWAEOMaTepUasioB), OCOOEHHOCTENM B3aUMOLENCTBMSA OKcuaa
Ka/lbLUMs M HaTpua C BOAOW (BO3MOXHO WCMO/b30BaHUE BWAeOMaTepuasios),
nccnefoBaHe CBOMNCTB XECTKOM BOAbI, MpoLecca ropeHns xenesa B KUCIOPoae
(BO3MOXXHO  MCMOMb30BaHME  BUAEOMATepuasioB), MNPU3HAKOB  MPOTEKaHUS
KayeCTBEHHbIX peakuui Ha MOHbI: MarHus, KaibLusi, allOMUHUSA, LUHKa, XKenesa
(1) v xenesa (111), meam (11), HabnogeHWe 1 ONMcaHMe MPOLIECCOB OKpalUMBaHNA
NnameHW WOHaMW HaTpus, Kaims W Kanbums (BO3MOXKHO UCMO/Ib30BaHUe
BUeoMaTepranoB), UCCnefoBaHMe amPOTEPHbIX CBOMCTB rMAPOKCUAA a/IlOMUHUA
N TMLAPOKCUAA LMHKA, peLleHre 3KCNepUMeHTa/IbHbIX 3aad Mo TeMe «BaxHeiLwne
MeTa/l/ibl M UX COEAUHEHUSA.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Bewectsa u MaTepuasibl B MOBCEAHEBHOM >XU3HW 4YesioBeKa. besonacHoe
NCMO/b30BaHNe BELLECTB U XMMUYECKMUX peakuuid B 6bITy. MepBas MOMOLLb npu
XUMUYECKNX 0XO0rax 1 0TpaB/IEHUSAX.

XMMMYeCKOe 3arpsisHeHVEe OKpYXKatollen cpefbl (MpefenbHas AonycTumas
KOHLEeHTpauus BellecTs, ganee — MNAK). Ponb XMMUM B peLLIEHUI 3KOSTOTNYECKMX
npobnem.

Xumuyeckuii IKCnepumenm:

n3yyeHne o6pasLoB MaTepuasioB (CTeK/0, CrnsaBbl MeTa/N0B, NOMMMEPHbIE
marepuasbl).

Mexcnpeomemmnoie ceasu



Peannsauma MexnpegMeTHbIX CBA3EA NpU M3yYeHUM XumMum B 9 Kracce
OCYLLECTB/IIETCA Yepe3 MCMO/b30BaHWE Kak O0OLMX eCTECTBEHHO-HAy4HbIX
MOHATWM, TaK U NMOHATUIA, ABNAIOLLMXCA CUCTEMHBIMU A/19 OTAENbHbIX NPeAMEeTOB
eCTeCTBEHHO--HaYUYHOr0 LMK/a.

OOLLUMe ecTeCTBeHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rmnoTesa, 3aKoH,
Teopusa, aHaiM3, CUHTE3, Knaccumkauus, nepuoanMyHOCTb, HabnoLeHMe,
3KCMEepPUMEHT, MOJENMpoBaHNe, W3MepPeHWe, MOAEeNb, SABMIEHUE, MapHWKOBbIN
3(hheKT, TEXHOMOINA, MaTepuarbl.

®du3mka: marepusi, aToMm, 3/EKTPOH, MPOTOH, HENTPOH, WOH, HYKIUA,
M30TONbI, PaAMOaKTUBHOCTb, MOJEKY/a, 3MeKTPUYECKUA 3apsafg, MPOBOLHUKN,
MONYNPOBOAHUKA,  AN3NEKTPUKKN, (POTO3MIEMEHT, BELUEeCTBO, Teno, 00bEM,
arperaTtHoe COCTOsiHVe BeLLeCTBa, ras, pacTBop, PaCTBOPUMOCTb, KPUCTa/IIMYECKas
pelweéTKa, crnaebl, QU3NYECKNE BENNYUHBI, eAUHULbI U3MEPEHUS,, KOCMUYECKOe
MPOCTPAHCTBO, NaHeTbl, 3B€34bl, COsHLE.

Buonorva: ¢oTtocuHTes, AblxaHue, 6uocdepa, 3KOCUCTEMa, MUHepasibHble
yA06peHNs, MUKPO3/IEMEHTbI, MaKpPO3/IEMEHTbI, NMUTaTe/IbHble BELLECTBA.

[eorpadma: armocepa, ruapocepa, MuHepasbl, TOPHble MNOPOAbI,
M0/Ie3HbIe NCKOMaeMble, TOMMBO, BOLAHbIE PECYPCbI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHWS MpPOrpammbl  OCHOBHOIO  O6LUEro
obpa3oBaHMA AOCTMraloTca B XoAe O0Oy4YeHUs XMMUM B €AUHCTBE Y4eOHON U
BOCNUTATE/IbHON AeATeNIbHOCTU B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNCKUMU
COLMOKYNbTYPHBIMU U yXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMW, MPUHATLIMK B
o6LLecTBe npaBuiamy M HOpMamy MNOBeAeHMs UM CMOCOOCTBYHOT npoLieccam
CamMOonoO3HaHMs, CaMopasBUTUSA U coLmanim3aLmm 0byyatoLLmxcs.

JINYHOCTHbIE  pe3ynbTaTbl  OTPaXalT  TOTOBHOCTb  00Yy4aroLMXCH
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUBHBIX  LEHHOCTHbIX  OpPWEeHTauuii U
pacLUMpeHye onbITa 4esaTe/IbHOCTU Ha eé OCHOBE, B TOM YMC/IE B YaCTU:

l) MAaTPHOTHYECKOI'0 BOCIIMTAHUA .

LIEHHOCTHOIO OTHOLLEHWSA K OTEeYEeCTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY
N Hay4YHOMY Hacneauto, MOHWMaHMS 3HAYEHUS XMMUYECKON HAyKM B >KU3HU
COBPEMEHHOro 06LLEeCTBa, CMNOCOOHOCTV BNafeTb AOCTOBEPHOM WH(OpMaLMen O
MepefoBbIX AOCTMXKEHMAX U OTKPbITUSAX MUPOBOWM WM OTEYECTBEHHOW XUMWUMW,
3aMHTEPECOBAHHOCTU B HAYYHbIX 3HaHWAX 00 YCTPOMCTBE MMpa M O6LLLECTBA;

2) IpakaIaHCKOro BOCIMTAHUA:

NpeacTaBneHns O COUMaIbHbIX HOPMax W MpaBuiax MeXINYHOCTHbIX
OTHOLLEHWIA B KOJINIEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OOLLECTBEHHO
MONE3HON,  Y4eOHO-UCCNeaoBaTeIbCKOM, TBOPYECKOW W ApYyrux  Buaax
[eATeNbHOCTN, FOTOBHOCTM K PasHO06pa3HO COBMECTHOWN [AeATeNbHOCTU Mpu
BbIMO/IHEHUM  Y4eOHbIX, MO3HaBaTe/lbHbIX 334a4y, BbIMOHEHUM XUMUYECKMX
3KCMEPVMEHTOB, CO3[aHUN Y4eOHbIX NPOEKTOB, CTPEM/IEHNA K B3aMOMOHVMAaHNIO
M B3aMMOMOMOLLM B rpouecce I3TOW Y4ebHON [esATeNbHOCTW, TOTOBHOCTU
OLeHMBaTb CBOE [MOBefdeHMe U MNOCTYMKW CBOMX TOBapuwein ¢  nosuumun
HPaBCTBEHHbIX 1 MPaBOBbIX HOPM C YY4ETOM OCO3HaHWSA NOCNEACTBUIA NOCTYIMKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MVPOBO33PEHYECKME MPEACTaB/EHNS O BeLleCTBe M XMMWUYECKON peakuun,
COOTBETCTBYIOLME COBPEMEHHOMY YPOBHIO PasBUTUS HayKW W COCTaBAsoLme
OCHOBY [ANS1 NOHMMaHUA CYLHOCTU Hay4YHOW KapTWUHbI MUpa, NpeacTaBneHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pPa3BUTUS MPUPOAbI, B3aMMOCBA3SX 4YenoBeKa C
MNPUPOLHON CPeaoi, 0 POSIN XMMUW B NO3HAHWUM 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/IbHble MOTWBbI, HarpaB/eHHbIE Ha MOJyYeHNe HOBbLIX 3HAHWA MO
XUMUW, HeobxoauMble ANs 06bACHEHUS Hab/oAaeMbIX MPOLLECCOB U ABNEHWA,
Mo3HaBaTe/lbHOW, WH(OPMAUMOHHON N 4MTaTeNbCKOW KyNbTypbl, B TOM 4uUC/e
HaBbIKOB CaMOCTOSATE/IbHOW paboTbl €  Y4ebHbIMW TeKCTamu, ChnpaBOYHOM



NATEPATYPOR, AOCTYMHLIMA  TEXHUYECKMMM  CpeAcTBaMM  UH(OPMALMOHHbIX
TEXHOMOTWNA;

MHTEPEC K OOYy4YEHUO W MO3HaHWUI, M0603HATENbHOCTb, FOTOBHOCTb U
CMOCOOHOCTb K CamM000pa3oBaHUIO,  MPOEKTHOM M MCC/ef0BaTe/IbCKOW
[eATeNIbHOCTN, K OCO3HAHHOMY BbIGOPY HanpaBNeHHOCTN W YPOBHS 00y4YeHWUs B
Aa/ibHeNLLEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HaHMe LEHHOCTW >KWM3HW, OTBETCTBEHHON0 OTHOLUEHMS K CBOEMY
3[0POBbLI0, YCTAHOBKM Ha 340pO0Bbli1 06pa3 W3HW, OCO3HaHWE MOCNeACTBUA U
HenpuaTVe BPeHbIX NpUBbIYeK (YNOTpebsieHNs ankorons, HapKOTUKOB, KypeHus),
HeobXoAMMOCTN  COOMOAeHNA  npaBu  6e30MacHOCTM  NpY obpaLLeHun ¢
XVUMUYECKUMI BELLLECTBAMM B ObITY 1 peasibHOW XXN3HMW;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPeC K NPaKTUYeCKOMY M3yUYeHMIo Npodeccuini n Tpyaa pasfiMuHoro poja,
yBa)XKEHME K Tpydy W pe3ynbTataM TPYAOBOW AEATENIbHOCTW, B TOM 4uUCMe Ha
OCHOBE MPUMEHEHMSI NPEAMETHbLIX 3HAHWMI MO XWUMWK, OCO3HAHHLIN BbIGOP
WHAMBMAYAIbHOW TPaeKTOPUM NPOAOHKEHNS 06pa3oBaHNs C YYETOM IMYHOCTHbIX
WNHTEPECOB M CMIOCOOHOCTU K XUMWUW, OOLLLIECTBEHHbIX UHTEPECOB U MOTPEOHOCTEN,
YCMELIHON NPOgecCnoHaNIbHOM AeSATENIbHOCTU U Pa3BUTUA HEOOXOAMMbIX YMEHWNA,
FOTOBHOCTb afjanTMpoBaTbCs B MPOGECCMOHA/IbHON Cpefe;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

3KONOrMYeCKM LienecoobpasHoe OTHOLUEeHME K MNpupofe KakK WCTOYHUKY
YW3HM Ha 3eMsie, OCHOBe €€ CyLLeCTBOBaHUS, NOHUMaHWe LLeHHOCTU 340POBOro U
6e3onacHoOro o6pasa >XW3HW, OTBETCTBEHHOE OTHOLUEHME K COOCTBEHHOMY
(M3nyecKkoMy M MCUXMYECKOMY 3[0POBbH, OCO3HAHWE LIEHHOCTU COBGNOAEHNS
npaBun 6e30MacHOro NoBeAeHMs NpK paboTe € BELLLECTBAMM, a TaKXKe B CUTYyaLusIX,
YIPOXAKOLLMX 340POBbIO U XKN3HU NOAEN;

CMOCOGHOCTU MPUMEHATb 3HAHWSA, MoJlyvaeMble MPU U3YYEHUU XUMWUW, ANS
peLLeHns 3afay, CBA3aHHbIX C OKPYXKatoLLel NPUPOAHON Cpeao, A5 NOBbILLEHWS
YPOBHS  3KONIOrMYECKON  KyNbTypbl, 0OCO3HaHMS  rN06anbHOr0  XapakTtepa
9KONOrMYECKMX NPO6MeM W NyTel MX PeLleHnst NOCPeAcTBOM METOAO0B XUMUM,
3KONIOrMYECKOro MbILWLIEHNS, YMEHUA PYKOBOACTBOBATLCA UM B MO3HaBaTe/IbHOM,
KOMMYHUKaTUBHOM W1 COLMaNIbHOMN MPaKTUKe.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAaMETHbIX Pe3ynbTaTOB BbIAENSKOT 3HAUMMbIE A1
(hOpMMPOBaHNA  MUPOBO33PEHNS  OOLLEHAYUYHble TMOHATUA  (3aKOH, Teopus,
MPUHUMM, rMnoTesa, akT, cucTemMa, NPOLECC, SKCNEPUMEHT U ApPYroe.), KOTopble
MCMONb3YKOTCA B €CTECTBEHHO-HAyYHbIX Y4YeOHbIX MpeameTax W MO3BONAOT Ha
OCHOBE 3HaHWI M3 3TUX NPeAMETOB (JOPMMPOBaTb NPEACTaBMEHNE O LIENOCTHOW



Hay4HOW KapTWHe Mupa, N YHUBEPCa/bHble Y4ebHble AeCTBUA (NO3HaBaTe/bHbIE,
KOMMYHWKaTVBHbIE, PerynsTUBHbIE), KOTOpble 06ecneynBaloT (OpPMMpPOBaHME
FOTOBHOCTU K CaMOCTOSTe/lbHOMY M/1aHWPOBaHUIO N OCYLLECTB/IEHNIO Y4eOHOM
[eaTeNbHOCTW.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JjornyecKkue 1eMCTBUSA:

YMEHUSA WCMOMb30BaTb MPUEMbI JIOTMYECKOrO MbILIEHUS MPU OCBOEHMU
3HAHWIA: PacKpbIBaTb CMbIC/T XMMWUYECKMX MOHATUIA (BbIAENSATb UX XapaKTepHble
MPU3HaKKW, YCTaHaB/IMBaTb B3aMMOCBA3b C APYrMMMU MOHATUAMM), UCMO/b30BaTb
MOHATUA AN 0OBbACHEHWSA OTAE/bHbIX (haKTOB W ABNEHWI, BbIOMPATh OCHOBAHUSA U
KpUTEpUU AN KnaccuuKaumm XMMUYECKMX BELLECTB Y XUMUYECKMX Peakuui,
yCTaHaBNMBaTb MPUUYNHHO-CNEACTBEHHbIE CBA3M MeXAy OO0beKTaMu M3y4veHus,
CTPOUTb NIOrNYecKne paccyxaeHus (MHAYKTUBHbIe, AefyKTVBHbIE, MO aHa/ornn),
[ieNaTb BbIBOAbI M 3aKNHOYEHWS;

YMeHVEe TMNPUMEHSATb B MPOLECCe MO3HAHUA MOHATUA (MPeAMETHblE W
mMeTanpeamMeTHbIe), CUMBONNYECKME (3HAKOBbIE) MOAENN, UCMO/b3YeMble B XUMUW,
NMpeobpasoBbIBaTh LLMPOKO MPUMEHSEMbIE B XUMUN MOJeNbHble NPeACcTaB/eHNs —
XUMUYECKUA 3HaK (CMMBOM 3/IEMEHTA), XMMUYecKas (opMyna U YypaBHEHUe
XVMUYECKOW peakumn — npu peLleHnn y4ebHo-No3HaBaTelbHbIX 3a4a4, C YY4ETOM
3TUX MOJENbHbIX NPEeACTaB/EHNIA BbISBNATb M XapaKTepn3oBaTb CYLLECTBEHHbIE
MPU3HaKN M3y4aeMblX 00BEKTOB — XMMUYECKMX BELLECTB Y XUMUYECKUX peakLnn,
BbIABNATL  0OWMEe  3aKOHOMEPHOCTW,  MPUYMHHO-C/MIEACTBEHHbIE  CBA3U U
MPOTMBOPEUMSA B U3yUHaeMblX NpoLeccax U ABNeHUsX.

ba3oBble uccienoBarebCKue 1eiiCTBUSA:

YMEHWE MCMo/b30BaTb MOCTaB/IeHHbIe BOMPOCbI B KayecTBe WMHCTPYMeHTa
MO3HaHWA, a TakkKe B KayecTBe OCHOBbl A7 (POPMUPOBaHUS TUMNOTE3bl MO
MPOBEPKe NPaBU/IbHOCTU BbICKa3blBAEMbIX CY>KAEHWIA;

NMpuobpeTeHe OnbiTa MO MJAHUPOBAHWMIO, OpraHu3auum n MNpPOBeAEHNIO
YYEHNYECKMX IKCMEPUMEHTOB, YMeHMe Habngatb 3a XO4OM npoLecca,
CaMOCTOSATE/IbHO MPOrHO3MPOBaTb €ro pesynbTar, oPMy/IMpoBaTh 0600LLEHNS W
BbIBOAbI MO pe3y/ibTaTam NpPoBeAEHHOIO OnbITa, UCCeA0BaHUS, COCTaBNATb OTUET
0 NpoAenaHHo paboTe.

Pabora c undopmanueii:

YMeHVe BblOMpaTb, aHanM3npoBaTb W WHTEPNPETUPOBATb WHMOPMAaLMIO
pasNYHbIX BULOB U (HOPM NPeAcTaBNeHns, NonyYaeMyto U3 pasHbIX UCTOYHUKOB
(HayyHo-nonynsapHas fiMTepaTypa  XMMUYECKOro COAEPXKaHusi, CrnpaBOYHble
nocobus, pecypcbl VIHTepHeTa), KPUTUYECKM OLEHMBATb MPOTMBOPEUMBYHO W
HeA0CTOBEPHYH UH(OPMAaLMIO;



YMeHVe MPUMEHATb pas3/iyHble MeTOAbl M 3anpocbkl Mpu Moucke n oTbope
NH(OPMaLMN N COOTBETCTBYHOLUMX [AHHBIX, HEOOXOAMMbIX A/ BbIMOSIHEHUA
y4eOHbIX 1 NO3HaBaTe/IbHbIX 3a4ay ornpeAenéHHOro T1na, NPUoGpeTeHKe onbiTa B
06/1aCTM  UCNOMb30BaHUA  MH(OPMaLMOHHO-KOMMYHUKATUBHBIX — TEXHOMOIUNA,
OBNafieHre KyNbTYpOor akTUBHOIO MUCMO/Ib30BaHWSA Pa3IMYHbIX MOMCKOBBIX CUCTEM,
CaMOCTOATE/IbHO BbIGUPaTh ONTMMAa/IbHYO (hOpMYy MpeAcTaBieHnUs MHpopMaLmmn 1
WNNIOCTPUPOBATL pPeLlaeMble  3afa4M  HEC/IOXKHbIMK  CXemamuy, Auarpammamu,
ApyrMm hopmamm rpaukm n nx KOMeMHaLnsamMu,;

YMEHMe WCMosb30BaTb W aHaJM3MpoBaTb B Mpouecce Yy4yebHON U
NCCNeaoBaTeNbCKON [eATeNlbHOCTU MH(OPMaUUIo 0 BANAHWUN MPOMbILLIEHHOCTH,
Ce/IbCKOr0 XO03A/WCTBA WM TpaHCMopTa Ha COCTOSHME OKPY>XKatoLen npupogHON
cpeabl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMeHMs 3afaBaTb BOMNpPoCbl (B Xode Awanora v (Mnm) AMCKYCcCUKM) Mo
CyllecTBY  0OCY)XAaeMoil  TeMbl,  (hOPMYyNMpoBaTb  CBOM  MPeL0XEHWS
OTHOCUTE/IbHO BbIMO/IHEHUS MPEANOXXEHHON 3a4auu;

YMeHVUA  NpPeAcTaBnsiTb  MOJlyYeHHble  pe3y/bTaTbl  MO3HAaBaTe/lbHOM
[EATeNIbHOCTU B YCTHbIX W MUCbMEHHbIX TeKCTax; Aenatb MNpe3eHTauuio
Pe3yNbTaToB BbIMO/IHEHUA XMMWUYECKOro 3KCnepumeHTa (N1abopaTopHOro onbITa,
NnabopaTopHOI paboThbl MO NCCe0BaHMIO CBOMNCTB BELLIECTB, YH4EOHOI0 NPOEKTA);

YMeHUA Yy4yebHOro COTPYAHMYEeCTBAa CO CBEPCTHUMKAMW B COBMECTHOM
Mo3HaBaTe/IbHOM W UCCNefoBaTeNlbCKOM  AeATe/IbHOCTU  MPU  PeLLeHnm
BO3HMKAKOLWMX NPo6ieM Ha OCHOBe Y4éTa OOLMX WMHTEPECOB M COr/lacoBaHWS
no3nunin (06CyXKaAeHUsi, 0OMeH MHEHUSMU, «MO3rOBbIE LLTYPMbI», KOOpAMHALMS
COBMECTHbIX  [EWACTBWA, ONpeaeneHne KPUTEPUEB MO OLEHKe KayecTBa
BbIMOJIHEHHOI paboTbl 1 Apyrue).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIe 1eliCTBHS:

YMEHMe CamMOCTOATE/IbHO OMpefensaTh Lenu [AesTeNbHOCTW, MIaHupoBaTh,
OCYLLECTB/IATb, KOHTPO/NPOBAaTh M NPU HeoOXOAMMOCTU KOPPEKTUPOBaTb CBOKO
[eATeNbHOCTb, BbloMpaTb Hanbonee aghheKTUBHbIE CMOCOObLI PELLEHUS YUEOHbIX U
Mo3HaBaTe/lbHbIX 3afa4y, CaMOCTOSTe/lbHO COCTaBNATb WM KOPPEKTMPOBATb
MNPeAnoXeHHbIA anroput™M [AeNCTBUA NPW  BbINONHEHWM 3adaHUA C  Y4ETOM
MOSlyYeHUs] HOBbIX 3HaHWUI 06 M3ydyaeMblX 00bLEKTaxX — BeLLEeCTBaxX U peakuusx,
OLeHMBaTb COOTBETCTBME MOJIYYEHHOro pe3y/ibTaTa 3asiB/IEHHOW LEenn, YMeHue
1CMOMb30BaTh Y aHA/IM3MPOBATb KOHTEKCTbI, MpeAnaraemble B YCI0BUK 3aaHNiA.

NPEJIMETHBIE PE3YJIBTATBI

B coctaBe npeaMeTHbIX pe3ynbTatoB MO  OCBOEHMKO  0053aTefIbHOro
CoAepXXaHus, YCTaHOB/MIEHHOrO [aHHOW (efepanbHO paboyelt NpPorpaMMoNn,
BbIAENIAOT: OCBOEHHble 00Y4YalOWUMMNCA HayUHble 3HaHWA, YMEHUS U Crocoobl



[eNcTBuiA, creuynduyeckme Ans  NpeaMeTHOM 06nacTn  «Xumusa»,  BUAbl
[EeATeNbHOCTM MO MOJIYYEHWIO  HOBOFO  3HAHWA, €ero  UHTepnpetaumu,
Mpeo6pazoBaHMIo Y NMPUMEHEHNUIO B Pa3/IMYHbIX YYeOHbIX 1 HOBbIX CUTYaLUsaX.

K KoHLy 06y4yeHus B 8 kiracce NpeAMeTHbIe pe3y/ibTaTbl HA 6a30BOM YPOBHE

[0/MKHbI OTPaXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLUXCSA YMEHWIA:

e PacKpblBaTb CMbIC/T OCHOBHbIX XMMWYECKUX MOHATWIA: aToM, MOMeKyna,
XVIMUYECKNIA 3/1EMEHT, MPOCTOe BeLLeCcTBO, C/I0OXHOEe BeLLeCTBO, CMeCb
(ogHOpPOLHAs M HEOQHOPOAHAsA), Ba/IEHTHOCTb, OTHOCUTE/IbHAs aToOMHas U
MOJIEKY/IAPHAas Macca, KO/MYEeCcTBO BeLLecTBa, MOJb, MOSApPHas macca,
mMaccoBast 4019 XMMUYECKOro 3/1eMeHTa B COeAUHEHNN, MONSAPHbIA 00BEM,
OKCWA, KWCNOTa, OCHOBAaHWE, COMb, 3/1EKTPOOTPULLATENIbHOCTL, CTEmMeHb
OKWCNEeHWs, XMMUYecKas peakums, KnacCuukauma peakuuit: peakuuu
COEAMHEHUNS, peakuMn pPas/oXeHus, peakuuy 3aMeLLeHns, peakuun
06MeHa, 9K30- 1 3HA0TEPMUYECKME peakLmn, TENM0BOW adeKT peakuun,
AP0 aTtoMa, 3MeKTPOHHbLIN C/IoM aTtoMa, aTtoMHas opbuTanb, paguyc
aTomMa, XMMMYecKas CBA3b, MOJISPHas M HemonspHas KOBaJleHTHas CBS3b,
MOHHAasA CBA3b, MOH, KaTWOH, aHWOH, PacTBOP, MaccoBas [0/A BellecTsa
(MpoLEeHTHasA KOHLEHTpauus) B pacTBOpE;

e WNOCTPMPOBATb B3aUMOCBSI3b OCHOBHbIX XWUMWUYECKUX MOHATUA 1
MPUMEHATb 3TW NMOHATUA MNP ONMCAHUN BELLECTB M UX NPeBPaLLeHI;

e CMONb30BaTb XUMWUYECKYHD CUMMBOMMKY [NS  COCTaB/eHUs  (POpMyn
BELLLECTB U YPaBHEHWIA XUMUYECKNX PeaKLNiA;

e OMpefensTb BaJIEHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbLIX COEAVHEHUAX,
CTEMEeHb  OKWC/IEHUS  3/1IeMEHTOB B OWMHApHbIX  COeAUHEHUSX,
MPUHALNEXHOCTb BELLECTB K ONpeAenéHHOMY KnacCy COeAVHEeHWn Mo
(hopmynam, BWL XUMUYECKOW CBS3M (KOBaJieHTHas W  WOHHas) B
HeopraHM4YecKuX COeANHEHMSX;

e packpbiBaTb CcMbicn [lepuognyeckoro 3akoHa [. W. MeHgeneesa:
AEMOHCTPUPOBaTb MOHWMaHME MepUoANYECKOn 3aBUCMMOCTM CBOWCTB
XUMUYECKNX 3/IEMEHTOB OT WX MOJIOXKEHNA B [Mepnoamnyeckont cucTeme,
3aKOHOB COXPaHeHWs MacChbl BELLEeCTB, MOCTOAHCTBA COCTaBa, aTOMHO--
MOJIEKY/IAPHOTO YYeHNs, 3aKoHa ABOragpo;

e ONUCbIBaTb W XapaKTepu3oBaTb Tabnn4yHyto qopmy [lepuognyeckoi
CUCTEMbl  XMMWYECKUX 3/IEMEHTOB: pas3nnyaTtb MOHATUS  «T/1aBHas
noarpynna (A-rpynna)» n «noboyHaa nogrpynna (b-rpynna)», manbie un
Oo/bLLUMe Mepuofbl, COOTHOCUTbL 0603HAYEHUs, KOTOpble WMEKTCH B
Tabnmue «llepuofmyeckas cuctema XMMUYECKUX 3nemeHTtoB M. W.
MeHzeneeBa» C YMCMOBbIMM  XapaKTEPUCTUKaMW CTPOEHUS aTOMOB



XUMUYECKNX 3/1eMEHTOB (COCTaB 1 3apsf S4pa, obLiee YMcno 3MeKTPOHOB
N pacrpefeneHme nx no 3/1eKTPOHHbIM C/0AM);

KnaccuguumpoBatb XMMUYECKNe 3M1eMeHTbI, HEOPraHNYecKne BeLLECTBa,
XMMUYecKne peakuum (Mo 4YMCNy M COCTaBy Y4YacTBYHOLMX B peakuuu
BELLIeCTB, MO TEN/0BOMY 3NEKTY);

XapaKTepu3oBaTb (ONUCbIBaTb) 06LLME XMMUYECKMe CBOMCTBA BELLECTB
Pa3INYHbIX KNaccos, NOATBEPXKAAA OnucaHve NprMepamm MOeKYNAPHbIX
YPaBHEHMI COOTBETCTBYHOLLMX XMMUYECKNX PeaKLNii;

MPOrHO31poBaThL CBOMCTBA BELLECTB B 3aBUCUMOCTM OT X Ka4eCTBEHHOIO
COCTaBa, BO3MOXHOCTM MPOTEKaHUs XMMWUYECKMX MpeBpaLleHnii B
Pa3IMYHbIX YCIOBUAX;

BbIYMCNIATb  OTHOCUTE/IbHYIHO  MOJIEKY/IIPHYKO U MOMISPHYK0  Macchbl
BELeCTB, MacCOBYK [O/Il0  XUMWUYECKOro 3fieMeHTa Mo qopmyrne
COefIMHEeHWs, MacCoBYHO [JONH0 BeLLeCTBa B pacTBOpe, MPOBOAUTL PacHEThI
M0 YPaBHEHNIO XMMUYECKOIN peakuuu;

MPUMEHSATb OCHOBHbIE Orepaumn MbICIIUTENIbHOWN AeATeNIbHOCTU — aHaIn3
M CUHTEe3, CpaBHeHMe, 0600LleHMe, cucTemMaTM3aumto, Knaccugukaumio,
BbISIB/IEHNE MPUYNHHO--CNIEACTBEHHbIX CBA3EN — A1 U3Y4YeHUs CBOWCTB
BELECTB WM  XMMMWYECKMX peakuuid, eCTeCTBEHHO-Hay4Hble MeToApbl
MO3HaHWA — HabMOAeHNe, W3MEPeHWE, MOAENMPOBaHNe, 3KCMepPUMEHT
(peasibHbIil 1 MbIC/IEHHBIN);

cnefloBaTb  MpaBwiam  MOSb30BaHMS  XUMWUYECKOM  nocyfod U
nabopatopHbiM 060pyAOBaHMEM, a TakKXke nMpaBuiaM o06paLleHns C
BewecTBaMm B COOTBETCTBUM C  WHCTPYKUMSMU MO BbINOSIHEHNIO
NabopaTopHbIX XMMUYECKUX OMbITOB MO MOMYYEHUO W COBMpaHUIo
razoobpasHbIX BewecTB (BoAOpoAa M KuUciopoga), MNpUroToBIEHUIO
pacTBOPOB C ONPeAeNnéHHON MaccoBO [0Mei pacTBOPEHHOIO BELLECTBA,
MNNaHMpoBaTb UM MPOBOAUTL  XUMWYECKME  3KCNEPUMEHTbI MO
pacno3HaBaHUIO PacTBOPOB LUEIOYEN U KACNOT C MOMOLLbIO UHAMKATOPOB
(nakmyc, heHONgTaNENH, METUIOPaHXX U ApYyrine).

K KOHLly 06y4eHUs B 9 kiacce NpeaMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI OTPXKATh CHOPMUPOBAHHOCTb Y 06YHAIOLLMXCS YMEHWIA:

PacKpbIBaTb CMbIC/T OCHOBHbIX XWUMWYECKMX MOHATUIA:  XUMUYECKUIA
3N1EMEHT, aTOM, MOJMIeKYna, WOH, KaTWOH, aHWOH, NPOCTOe BeLecTBO,
CNOXHOE BeLIeCTBO, BafEHTHOCTb, 3/71IEKTPOOTPULLATENIbHOCTb, CTeMeHb
OKMCNEHNS, XMMUYECKas peakuus, XMMMYecKast CBa3b, TeNoBol adekT
peakuuu,  MOMb,  MOMSPHbIA  OOBLEM,  PacTBOpP,  3NEKTPONMUTHI,
HE3NEKTPONUTbI, 3MEKTPOINTUYECKAs AMCCOLMALMS, PeaKkUMU WOHHOIO
00MeHa, KaTam3aTop, XMMWYECKOe paBHOBECcMe, 00paTUMble U



HeobOpaTVMble peakuun, OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIE PeakLuu,
OKUC/UTENb,  BOCCTAHOBWUTENlb,  OKWC/MEeHWe W1 BOCCTaHOB/IEHWe,
afinoTponusa, amoTepHOCTb, XMMUYecKas CBA3b (KOBasIeHTHasA, MOHHaS,
MeTa//IMYeckas), KpuUCTa/I/IMYecKas peLléTka, Kopposuvsa MeTasifos,
CMNaBbl, CKOPOCTb XWUMWYECKON peakuuu, npeaensHo AonycTumas
KOHUeHTpauma MNAK BeLLecTBa;

WNNOCTPUPOBATb  B3aMMOCBS3b  OCHOBHbIX XUMWYECKMX TMOHATUIA 1
MPUMEHATL 3TW NMOHATUSA NPU ONUCAHNMW BELLECTB U X NPeBPaLLEHWA;
MCMOMb30BaTb XMMWYECKYHD CUMBO/IMKY [/1  COCTaB/ieHUss  (hopMyn
BELLLECTB U YPaBHEHUIA XUMUYECKNX PeaKLniA;

OrnpefensTb Ba/IeHTHOCTb U CTENEHb OKWUCNEHUSA XUMUYECKNX 3/IEMEHTOB B
COEQUHEeHNAX pPas/IMYHOr0 COCTaBa, MPUHAAIEXHOCTL BELWECTB K
OnpeaenéHHoOMyY Kraccy COeAMHEHWIA Mo opmynam, BUA XMMUYECKOMR
CBA3M (KOB&/IeHTHas, WOHHas, MeTa/lInyeckas) B HeOpraHuWyecKmx
COeAMHEHUAX, 3apsAf MOHA MO XMMUYECKON (hopMmye, XapakKTep cpefbl B
BOAHbIX pacTBopax HeopraHWYecKUX COeAUHEHWI, TUM KPUCTa/IMYECKON
PELUETKM KOHKPETHOIO BELLIECTBa;

pacKkpbiBaTb CcMbicn [lepuoguyeckoro 3akoHa [. WM. MeHpgeneesa W
AEMOHCTPUPOBaTL €ro MOHUMaHWe: OnucbiBaTb U XapaKTepu3oBaTb
TabnnyHyo opmy leproanMyecKoin CUCTEMbI XUMUYECKMX 3/IEMEHTOB:
pasnnyaTb MOHATUS «rnaBHas noarpynna (A-rpynna)» M «nobo4yHas
noarpynna (b-rpynna)», manble u 60nbliMe Nepuobl, COOTHOCUTb
0603HaYeHNs, KOTOpble WMEKTCS B Mepuoamyveckon Tabnuue, cC
YMC/IOBbIMM  XapaKTePUCTUKaMW  CTPOEHUS  aTOMOB  XMMMWYECKUX
aNeMeHTOB (CoCTaB W 3apafg fAgpa, 06LWee YWCNO 3M1EeKTPOHOB U
pacrnpegeneHne WX MO 3NEKTPOHHbIM CNOAM), OOBACHATL 06LLMe
3aKOHOMEPHOCTU B M3MEHEHWUWN CBOWCTB 3/1EMEHTOB M UX COEAMHEHWIA B
npegenax MasbiX NepyuoLoB Y NaBHbIX MOAMPYNM C YYETOM CTPOEHUSA UX
aTOMOB;

KnaccuguumpoBatb XMMUYECKMe 3M1eMEHTbI, HEOPraHNYecKne BELLECTBa,
XMMUYECKMe peakumm (Mo YMCy U COCTaBy Y4YaCTBYHOLMX B peakumu
BELLECTB, MO Ternj0BOMY 3(PMEKTY, MO U3MEHEHMIO CTEMEHE OKUCIEHUS
XUMUYECKNX 3/1EMEHTOB);

XapaKTepn3oBaTb (OMuCbIBaTb) 00WMe M crneumdmyecKkne XMMmUyeckune
CBOMCTBA MPOCTbIX W CNOXHbIX BeLEeCTB, MNOATBePXAas onmcaHue
npyMepaMn  MOJIEKYNAPHBIX UM NOHHBIX YPaBHEHWUIA COOTBETCTBYHOLLMX
XUMUYECKNX peakLni;

COCTaBMATb  YPaBHEHUS  3MIEKTPONIMTUYECKON  AuccoumaumMm — KUchorT,
LLLeNI0Yelt U Coneit, NosHbIE U COKPaLLEHHbIe YPaBHEHUS peakLMiA MOHHOIO



O0bMeHa, YypaBHeHMs peakuuin, MOATBEPXKAAIOLWMX  CYLLECTBOBaHME
reHeTMYeCKOM CBA3M MeXAy BeLecTBamMm pas/inyHbIX K/1acCos;
packpbiBaTb CYLWJHOCTb  OKMC/IUTE/IbHO-BOCCTAHOBUTE/bHBLIX — peaKLmil
MOCPeLCTBOM COCTaB/IEHUSA 3MIEKTPOHHOI0 6anaHca 3TUX peakuuii;
MPOrHO3MpoBaTL CBOWCTBA BELLECTB B 3aBUCMMOCTU OT WX CTPOEHMS,
BO3MOXHOCTW MPOTEKAHUS XMMUYECKUX MPEeBPaLeHNiA B Pas/INYHbIX
YCNOBUSAX;

BbIYNCNATL  OTHOCUTENIbHYIO  MOMEKY/IAPHYIO U MOMAPHYKO  Macchbl
BELLEeCTB, MacCOBYK [O/Il0  XUMWUYECKOro 3femeHTa no qopmyne
COefIMHeHWs, MacCoBYHO [JO/H0 BeLLECTBa B pacTBOpe, NPOBOANTL PacyéThl
MO YPaBHEHNIO XMMUYECKOWN peakuuu;

cobnogate  npaeBuna  MoSIb30BaHWA ~ XUMWUYECKOW  MOCygod U
nabopatopHbiM 060pydoBaHVMEM, a TakXe npaBuia obpalleHus C
BewlecTBaMm B COOTBETCTBUM C  WHCTPYKUMSMMU MO  BbINOSIHEHNIO
NabopaTopHbIX XMMUYECKUX OMbITOB MO MOMYYEHUD K COOMpPaHUIO
ra3oobpasHbIX BeLecTB (aMMUaka 1 yrieKncioro rasa);

MPOBOAWUTL  peakuun,  MNOATBePXAaloLMe  KayeCTBEHHbIA  cOCTaB
pa3/INyHbIX BELLECTB: pacro3HaBaTb OMbITHLIM MYTEM Xnopug-, 6pomua-,
noana-, kapboHar-, ocar-, CuAMKaT-, Cynbar-, TMAPOKCUA-NOHBbI,
KaTMOHbl aMMOHUSA U WMOHbI U3YYeHHbIX METa/INIoB, NPUCYTCTBYIOLLME B
BOAHbIX pacTBOpax HeopraHM4ecKnx BeLLEeCTB;

MPYMEHATb OCHOBHbIE OMepaLun MbICINTENIbHOW AeATeNIbHOCTU — aHan3
W CWHTE3, CpaBHeHWe, 0606LeHe, CUCTEMATU3aUMIO, BbISB/EHME
MPUYNHHO-CNEACTBEHHbIX CBA3E — A/19 U3YYeHUsi CBOWCTB BELLECTB U
XUMUYECKNX peakLMil, eCTeCTBEeHHO-Hay4yHble METOAbl MO3HaHUS —
HabnogeHne, U3MepeHVe, MOAEMPOBaHNe, 3KCNEPUMEHT (peasbHblil U
MbIC/IEHHBIA).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
n/n TeM NPOrpaMMbI Bcero Konrpoanusie Hpakrieckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa311e.11 1. HepBOHa‘laﬂbHLIe XMUMHUYCCKHE TIOHATUA
XnMuns — BaXKHas 061acTb
11 €CTECTBO3HaHNSA U 5 2 Bubnnoteka LLOK
NPaKTUYECKOW AeATeNIbHOCTM https://m.edsoo.ru/7f41837c
yesnoBeKa
12 Belyectsa n XxuMmumyeckme 15 1 Bubnnoteka LLOK
peakuuu https://m.edsoo.ru/7f41837c
WToro no pasgeny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Bo3gyx. Kucnopog. lNoxatue 5 Bubnnoteka LLOK
06 okcupaax https://m.edso00.ru/7f41837c
59 Bogopog.lNoHsaTre 0 Kucnotax 3 1 Bubnmoteka LLOK
n conax https://m.edso0.ru/7f41837c
23 Bopga. PacTBopbl. [NoHATHE 06 5 1 1 Bubnnoteka LLOK
OCHOBaHMAX https://m.edso0.ru/7f41837c
24 OCHOBHbIe Kacchbl 11 1 1 Bubnnoteka LLOK
HEOPraHN4YeCcKNxX CoeaNHEHNI https://m.eds00.ru/7f41837c

WToro no pasgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

MepnoanyecKnii 3aKoH 1

31 Mepuopnyeckas cuctema 7 Bubnnoteka LLOK
XUMUYecKkux anemeHToB . U. https://m.edsoo.ru/7f41837c
MeHgene-esa. CTpoeHne aToma
XUMNYecKas CBA3b.

3.2 OkucnuTensHo- 8 bubnuoreka LIOK

https://m.edso0.ru/7f41837c
BOCCTaHOBUTE/IbHbIE peakLmm
Bubnunoteka LLOK
vitoro no paspeny 15 https://m.edso0.ru/7f41837c
Pe3epBHOEe Bpems 3 bubnmoteka LIOK
https://m.edso0.ru/7f41837c
OBLWEE KOMMYECTBO YACOB INO 68

NMPOIrPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM HU@PpPoBbIE
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 MMoBTOpPeHWE 1 Yriy6/eHne 3HaHWi 5 1 Bubnnoteka LLOK
' OCHOBHbIX pa3fenioB Kypca 8 Knacca https://m.eds00.ru/7f41a636
12 OCHOBHbIe 32aKOHOMEPHOCTN XUMUYECKNX 4 Bubnnoteka LLOK
' peakLuii https://m.edsoo.ru/7f41a636
13 DNeKTPoNnTUYecKas guccoumnauns. 3 1 1 Bubnmnoteka LLOK
' XVMUNYECKMNe peakuumn B pacTBopax https://m.edsoo.ru/7f41a636
WToro no pasgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OO6LLas XapaKTepucTMKa XMMUYECKNX Bubnnoteka LLOK
2.1 4 1
anemeHToB VIIA-rpynnbl. ["anoreHsl https://m.edso0.ru/7f41a636
OO6LLasn XxapakTepucTmKa XMMMYECKNX
2.2 anemeHToB VIA-rpynnbl. Cepa u eé 6 bubnuoreka LIOK
' pynriel. --ep https://m.eds00.ru/7f41a636
COefIMHeHUs
OO6LLas XxapakTepucTmKa XMMMYECKNX
2.3 anemeHToB VA-rpynnbl. A30T, hoctop 1 nx 7 1 bubnmoteka LIOK
' ' ’ https://m.eds00.ru/7f41a636
COeANHEHMS
O6uan xapakTepucTnKa XMMUYECKNX
24 3neu|\jeHT0:IVAE)r Nnbl. YrNnepos u 8 1 2 bubnmoreka LIOK
' o pynmb! POA https://m.edso0.ru/7f41a636
KPEMHUI 1 UX COeANHEHUS
WToro no pasgeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

o bubnmnoteka LLOK
3.1 Obuyvie ceoitcTBa MeTa/N08 4 https://m.eds00.ru/7f41a636
. Bubnmnoteka LLOK
3.2 BaxxHenLne metannbl U UX coeUHeHNS 16 https://m.edsoo.ru/7f412636
WToro no pasgeny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BellecTBa 1 MaTepuasibl B XXNU3HW YeNoBeEKaA 3 bubnuoteka LIOK
' t P https://m.edsoo.ru/7f41a636
WToro no pasgeny 3
Pe3epBHOe Bpems 3 bubmuoreka LIOK
P P https://m.edsoo.ru/7f41a636
OBLUEE KOMMYECTBO YACOB N0 NPOrPAMME 68



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




