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IHHOACHUTEJIBHASA 3ATINCKA

PabGowas mporpamma yueOHOrOo mpeaMmera «Xumus»  (mpeaMerHas — 006JacTh
«EcTecTBeHHOHAy4YHbIE TPEAMETHI») Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABIICHA
Ha ocHOBe TpeboBaHUil K pe3yabTaTaM OCBOCHHS IMPOrPaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUS
@denepalibHOTO  FOCYAAPCTBEHHOTO  00pa30BaTeIbHOIO  CTAaHJApTa OCHOBHOIO  OOILEro
obpazoBanus (manee — ®I'OC 0O0O0), B cootBerctBHE ¢ OOII OO0 MKOYVY «buprokoBckas
OOIll», a Takke OPHCHTUPOBAHA HA IICJIEBBIC MPHOPHUTETHI, CHOPMYIHMPOBAHHBIC B pabodUeii
IIpOrpaMMe BOCIIUTaHHUS.

3HaHUE XUMUH CITY)KHUT OCHOBOH JUIsl JOPMHUPOBAHKSI MHPOBO33PEHHS 00YUJaIOMIETOCs, €ro
IIPEJICTaBICHUIM O MaTepruaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMUEN
MIPEJICTaBICHMS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLIMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TH00aNbHBIX MPOOJEeM YCTOWYMBOIO pa3BUTUSL YEJIOBEYECTBA — ChIPHEBOM,
SHEPreTUYECKOM, MUIEBOI U AKOJIOTHYECKOI 0e3011acHOCTH, MPOOIeM 3ApaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET pealu3allii BO3MOXHOCTEH Uil caMOpa3BUTUS M (OPMHpPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOI IPaMOTHOCTH;

BHOCHT BKJIaJl B POPMHUPOBAHNE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH oOyyaroniuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeIbHOCTH, OKCIEPUMEHTANbHBIX U
HCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKUM3HHM, TaK U B
poheCcCHOHANTBHOM JIeATETLHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUIEHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs]]a HA €IUHCTBO MPUPObI U YETIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TArloM B (GOPMUPOBAHUU
€CTECTBEHHO--HAYYHOU! TPaMOTHOCTH 00yUYaIOUINXCs;

CrocoOCcTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlanHble HampaBiieHUs B OOYYCHHUM XUMHUU OOECIICUMBAIOTCS CIEIM(PUKON COICpKaHU
y4eOHOro TMpenMeTa, KOTOpBIA SBISETCS MENaroruyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKU XUMUU Ha ONPECIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHHS OPHUEHTUPOBAH HA OCBOCHUE
00y4aroUIMMUCS CUCTEMbI MepBOHAYATbHBIX MOHATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYEeCKOM XUMUH.

CrpykTypa coaep:kaHus MPOrpaMMbl MO XUMHUU CHOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydenuro. ConepkaHue CKIAAbIBAECTCS M3 CHUCTEMbl MOHATUH O XUMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XuUMHUYeckoi peakuuu. OOe 3T CHUCTEMBI
CTPYKTYpHO OpPTraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIBLHOIO Pa3BUTHSA 3HAHWW HA OCHOBE
TEOPETUYECKUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— Y4YEeHHsI O CTPOCHHH aToMa U XUMHUYECKOH CBSI3U;

— MpeACTaBIEHUHN 00 MEKTPOIUTUYECKON TMCCOIMALINY BEILIECTB B PaCTBOPax.

TeopeTndeckne 3HaHUS pacCMaTPUBAIOTCS HAa OCHOBE OSMIIMPUYECKU TIOJIYYEHHBIX M
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHSASA (DYHKUMU OOBSICHEHUS M HPOTHO3UPOBAHUS CBOWCTB, CTPOEHHMS M BO3MOXKHOCTEH
IIPAKTUYECKOTO IPUMEHEHNS U TIOJyYEHHSI U3y4acMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHHUIO MPEJCTABICHUS O
XMMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPUPOIbI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM NI03HaHUs B Hayke. M3ydyeHne xumun



INPOUCXOTUT C TPUBJICUYCHHEM 3HAHUH M3 paHee M3YYCHHBIX YYEOHBIX NPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnHn XUMUU TPOUCXOTUT (POPMUPOBAHHIE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOH NEATETLHOCTH YEIOBEKA M KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (JOPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIIMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUM, JOCTYIHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
NpUOOIICHUN K HAYYHBIM METOJIaM TTO3HAHUSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEaKIUi, B
(GopMUPOBAaHMM ¥ pa3BUTHH TIO3HABATEIbHBIX YMEHHH W WX TPUMEHEHMH B Y4eOHO-
[I03HABATEIbHON U y4eOHO-UCCIIEOBATENbCKON AESITEIbHOCTH, OCBOCHHUHU IMpaBUil 0€3011aCHOIO
oOpalieHns ¢ BeEeCTBAMHU B TIOBCEHEBHOM KHU3HU.

[Ipy n3ydyeHMH XMMUK HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs BaXKHOE 3HAUYEHHE
MPUOOPETHN TaKUE 1IN, KakK:

— (opMHpOBaHUE MHTEIUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY IPUHATUIO pEIIeHUH, CHOCOOHON aJanTHUpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHHs Ha CHCTEMaTHYecKoe MpuoOILIeHre OoOyJaroumxes K
CaMOCTOSITEJIbHOM ~ MMO3HABaTENbHOM  JIEATENIBHOCTH,  HAy4YHbIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU,

— o0ecrnieyeHue YCIOBHM, CHOCOOCTBYIOUIMX NPHOOPETEHUI0 OOYYaIOUIMMUCS OIbITa
pa3zHooOpa3HO AeATEeIbHOCTH, MO3HAHWSA U CAaMOITO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITIETEHI[HI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESTEbHOCTH;

— ¢opmupoBanue ob1Iel GYHKITMOHATFHOW U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpa, MCIOJb3Yys 3HAHUS U
OTBIT, TOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX TMpPU pPELIEHUH MpoOieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEIbHOCTH;

— (GopmMupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUHN, MOHUMAaHUS LIEHHOCTH
XMUMHYECKUX 3HAHUM A BBIPAOOTKU 3KOJOTHYECKU I€JIeCOOOPa3HOro MOBEIEHUS B OBITY U
TPYAOBOM NEITEIBHOCTH B LIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbA M OKPYXKAIOLIEW MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
poQuIIs U HANPaABICHHOCTH JajibHeHIIero ooyyeHus.

OO1ee yuCiIo YacoB, OTBEAEHHBIX IJI U3YYEHHs] XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpasoBanusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezen0), B 9 kiacce — 68
yacoB (2 yaca B HE/ICIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Posib XMMUH B KU3HU 4YEJIOBEKA. XHMHUS B CUCTEME HayK. Teima u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBast 10Jis1 XAMUUYECKOTO 3JIEMEHTa B COCIMHEHUH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKUE ypaBHeHUs. Kinaccuukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yY€HHWE W OMNUCAaHWE (PU3NUECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) sIBJICHUH, HaOII0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (1), m3ydeHme cmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Moeneil MOJIeKy (1apoCTeP>KHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl MONydeHUs KUCIOpoJa B JlabopaToOpuH U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKnuH. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHUE BO3/yXa, YCHICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonspHblii 00bEM ra30B. Pacué€Tbl Mo XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJsl BeElIecTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
oKkcuJ10B. PU3nUECKre U XUMHUYECKHE CBOMCTBAa OKCHIOB. [lonydyeHune okcuaos.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugukanus kucnot. Homenknarypa kucnor. @u3nueckue U XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBsA3b MEXKY KJIacCaMU HEOPraHUYECKUX COEAUHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHUs ropeHus (moxkapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCIEe0BaHHEe 00pa3l0B HEOPraHMYECKHUX BELIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalIu3aluKi, TMOJYyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMoB. XUMHUYecKas cBA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTbI, KOTOpble 00pa3yoT aM(pOTepHbIE OKCHIIBI U THIPOKCH/IBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI IEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. JI. . MenzeneeB — yd€HbIN U TpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HeToJsIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHMSI. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLU (TOPEeHUE, PeaKIK Pa3JIoKEHHs, COSTUHEHUS ).



Meosicnpeomemnvie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3EH MpPU U3yYEHUU XUMUHU B § Kiacce OCYIIECTBISAETCS
4yepe3 MCIOJIb30BaHME KaK OOLIUMX €CTECTBEHHO--HAyYHBIX MOHATHM, Tak M IOHATHH,
SIBJIFOILUXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'0 LIMKJIA.

OOmre ecTecTBEHHO--HAYYHbIE TOHSATHS: HAyYHBIH (aKkT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJAWYHOCTb,  HAONIOACHWE,  DKCIIEPUMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUYECKUN 3apsj, BEUIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
383161, ComHIIE.

buonorus: dotocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuonmueckas cucrema xumuuyeckux osaemeHtos [l M.
MenneneeBa. CrtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOWCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallks, KalblMsi U HUX COEIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 1JIeMeHTOB B [lepuoanueckoil cuctemMe u CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHUABI XMUMHUYECKON CBA3M. THIBI KPHUCTAUIMYECKHX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIACCaM HEOPraHMYECKUX COCIMHEHUH, TEHETUYEeCKas
CBSI3b HCOPTaHUYECKUX BEUIECTB.

Knaccugukanus XuMHU4eCKUX peakiUil MO pa3In4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQeKTy, MO H3MEHEHHUIO CTEleHEeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHUIO KaTaiu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMM, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTe o xumuueckoM paBHOBecuu. @DakTOphl, BIMSIOIIME Ha CKOPOCTb
XMMHMUYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHON peakunu. COCTaBICHHE YPABHEHHMI OKHCIIHTEIbHO--BOCCTAHOBUTEIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINNEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CujabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YciloBUS NMPOTEKaHUs peaklyil HOHHOro OOMEHa, MOJIHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMS peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBeHHblE peaklIUU Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenmn:

03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIIEOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLMALUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
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OTIBITOB, WJTIOCTPUPYIOUINX IMPH3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajka, BBIJCICHHE Tra3a, o0O0pa3oBaHME BOJBI), ONBITOB, WLIIOCTPUPYIOUIUX IMPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpeHUe, Peaklul pasiokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KAueCTBEHHBIX pEaKIUil Ha HWOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3aa4.

HemeTtaibl 4 X coeTUHEHUS

OOmiass xapakTepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe Xjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMEeTaJlIaMH,
menoyamu). XsopoBogopon. ConsiHas KUCIOTa, XWMHYECKHE CBOWCTBA, TIOJIyYeHHE,
npuMeHeHue. J[efcTBre Xjopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKACHUE B TIPHPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA TMPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepol. CepoBojiopoa, cTpoeHue, (U3MYECKHE M XUMUYECKHe CBOMCTBA. OKCHUIIBI CEphl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWMCTBA
(oOmme kak mpencTaBUTENs Kiacca KHCIOT W crenupudeckue). XUMHUYECKAE PEaKIHy,
JIeKalue B OCHOBE IPOMBIIUIEHHOTO CII0CO0a TONyYeHUs CepHOM KHcioThl. [IprMeHeHue
cepHoM KucioThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynbdar-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TMpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

O6mrass xapakrepuctuka diemMeHTOB VA-rpymnmbl. OCOOGHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMUYEeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkne u XUMHIECKHE
CBOICTBa, Moyty4ueHue u npumeHeHue. Cosm aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢bu3uMvYecKkue W XHUMHYECKHE CBOMCTBAa (0OmIMEe KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX
ynoOpenuii. XumMuueckoe 3arps3HeHHe OKpYXKarolle cpeabl COeTUHEHUSIMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0EMOB). Docdop, amioTponHble MOAUPHUKAIIII
dbocdopa, busmdyeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonbp3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Oo6mas xapakrepuctuka 31meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUsS. YTJepo/i, aJUIOTPOIHbIe MOIU(DUKAIINK, PACIPOCTPAaHEHHE B
npupoje, pusnveckre U XUMHUECKrue cBorcTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrHYeCKUe MpoOeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3¢ddext. YrompHas kuciora u eé
CONM, WX (pU3MUEeCKHMe M XMMHMYECKHE CBOICTBa, MOJydyeHHEe M NpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uoHbl. lcmonb3oBanume  kapOOHaToB B OBITY, MEAMLUHE,
MIPOMBIIIIEHHOCTH U CEJTbCKOM XO3SHUCTBE.

IlepBoHayvanbHbIe MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MetaH, oTaH, OJTWUJICH, AalleTWJICH, STaHOJ, TJHIEPUH, YyKCcycHas kucnota). IIpuponHsie
UCTOYHUKH YTJIIEBOJOPOJOB (yrojib, HMPUPOAHBIA ra3, HedTb), MPOAYKTHl HX INepepabOTKH
(OeH3uH), UX poOJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX POJIM B KU3HU UeIOBeKa. MarepuallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEUHEHUH.



Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWMCTBA, IOJYyYCHHWE U TPHUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpencraBienus o0 okcuae kpemuus (1V) wu
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiiue
CTPOUTEIIbHBIC MaTepHalbl: KepaMHuKa, CTEKJIO, ILIEMEHT, OeToH, jxene300eroH. I[Ipobiemsl
0€30I1aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TIPOBEIACHUE
KaueCTBEHHBIX peakUui Ha XJOPUI-UOHBI U HAOJIOJIEHUE NMPU3HAKOB UX IPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIGHHE C 0OO0pasliaMu XJIOPUIOB (TaJOTEHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoOB), HaONIOJEHHEe Tmpollecca OOyriuWBaHHs  caxapa TMOJa  JCHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKHX CBOWCTB pa30aBIEHHOMN CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAaueCTBEHHOM peakuMM Ha cyinb(arT-uoH U HaONlo/leHue IMpHU3HaKa eé
MIPOTEKAHUS, O3HAKOMJIEHHE C (PU3MYECKMMH CBOMCTBaMM a30Ta, (ocopa U UX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMH a30THBIX U PochOpHBIX y100peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IpPOBEJIECHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uOH M H3YYEHHE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUIMYECKUX PEMIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, cOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CWIMKAaT-MOHbl M W3Y4YEHHE [PU3HAKOB HMX MPOTEKAHMs, O3HAKOMIICHHME C MPOIYKIHEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a1a4 Mo Teme «Baxuenmue
HEMETAJUIbI U UX COCTUHEHUSD.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjiocxkeHud B [lepuoandeckoi cucreMe xumuyeckux annemeHtoB . . MenzeneeBa u CTpoeHUs
atomoB. CTpoeHHe MeTauioB. MeramuMueckas CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psA HalpsHKeHUH MeTauioB. (DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'YH, JIOPATIIOMUHUM, OpoH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX AJIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. Pu3nueckue U XUMUUYECKHE
CBOICTBa (Ha mpuMepe HATpus U Kamusi). OKCUAbI U THAPOKCUABI HATpus U Kanus. [IpumeHenue
LIEJOYHBIX METAJUIOB U UX COETUHEHUIA.

[[lenouyHo3emenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnaeneeBa, CTpO€HHE WX aTOMOB, HaxOXJICHUE B
npupoje. Gusnyeckne 1 XMMUYECKUE CBOMCTBA MAarHus M Kajablusd. BaxHelmme coequHeHus
KaiblMs (OKCHUJ, TUAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

AmoMunMil: nosnoxeHnue B Ilepumonnueckoil cucrteMe XuUMUYECKUX sieMeHtoB J[. WM.
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATIFOMUHHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHtoB J[. .
MenneneeBa, CTpOEHHE aToMa, HaXOKJAEHUE B npupoae. PU3NYECKUE U XUMUYECKUE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (Il) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C oOpa3llaMM METaUIOB W CIUIAaBOB, MX (U3UYECKUMH CBOICTBAMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUSI OKCH/IA KAJIBIUS U HATPUsS C BOJOH (BO3MOXKHO MCIOJIH30BAHUE
BUJIEOMATEPUAJIOB), HCCIIEJOBAHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS JKele3a B
KHUCIOpO/€  (BO3MOXHO  MCIOJBb30BAaHUE  BHMJICOMATEPUANIOB), IPU3HAKOB  IPOTEKaHUs
KAaueCTBEHHBIX PEaKLMi Ha MOHBI: MarHus, Kajblys, aJIIOMUHUS, LUHKa, xene3a (I1) u xenesza
(11, memm (1), HabmroeHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJdust ¥ Kaublus (BO3MOXHO HCIOJIB30BAHUE BUICOMATEPHAIIOB), UCCIIEIOBAaHHE aM(DOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA [IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemecrBa 1 martepuainsl B IOBCEIHEBHON KU3HU YeJIOBEKa. be3omacHOe MCIOJIb30BaHUE
BELIECTB M XMMUYECKHX peakuuil B ObITy. IlepBas momoImib Npu XMMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpebl (IpeeibHasi JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUalbl).

Meosrcnpeomemmnuwie ceasu

Peanusanus MexnpeaMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 9 Kilacce OCyIIEeCTBISAETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUH, TaK U IOHATHI,
SIBJISIFOIIMXCSI CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kilaccuukanus,  NEpHOJUYHOCTb,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOT s, MaTEpHUaIbI.

@uspka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaIMOaKTUBHOCTb, MOJIEKYJA, DIEKTPUYECKHN 3apsl, MPOBOAHMKH, IOJIYIPOBOIHHKH,
IUAIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEMIETKa, CIJIaBbl, (U3UYECKHE BEJIWYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IUIAaHEThI, 3BE31b1, CoJIHIIE.

buosorus: ¢oTtocunTres, npixaHue, Ouocdepa, PKOCUCTEMA, MUHEpalbHbIE YI0OpeHus,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpaIbl, TOpPHbIE MOPOJBI, IOJE3HbIE
HCKOIIa€MBbI€, TOIIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBUM C  TPAJAULIMOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3yAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITA JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHMs 3HAYCHHWS XHMHYECKOW HAyKd B IKH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIOCOOHOCTH BIIAJIETh JIOCTOBEPHON HH(OpMAIUeid 0 MepeoBhIX JTOCTHKCHUSX W OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUIEKTHBE, ~ KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYIMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JIESTEIILHOCTH MPH BHITOJHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO¢ TOBEICHHE M TOCTYNKH CBOMX TOBApHIICH C MO3WUIMH HPAaBCTBEHHBIX H
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAyKH W COCTABJISIOUINE OCHOBY JUIS
NOHUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C NMPHPOTHOM Cpeloi, O pojH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHBIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJyYCHHWE HOBBIX 3HAHUU IO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHWM, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOM, IOCTYIMHBIMH TEXHHUYSCKUMH CPEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M UCCIEJOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKM Ha 37I0pOBbIH 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAUMOCTH COOIIOAECHUS
paBUi 0€30MaCHOCTU IMpHU OOpalleHMH C XMMHUYECKMMH BeELIeCTBAMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3lIudyHOro poja, yBaxXeHHue K
TPYLy M pe3yiabTaraM TPYAOBOM [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
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NPEeIMETHBIX 3HAaHUM 10 XWMHUHM, OCO3HAHHBIK BBIOOP WHAMBUAYAIBHOW TPAeKTOPUHU
NPOJOJDKEHUST 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JIOrHYECKOr0 BOCIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOE OTHOIIEHUE K IPUPOJIe KaK HCTOYHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0pPOBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs NTPaBUiI OE30IIaCHOTO MOBEJEHMS IIPU padoOTe C BEIIECTBAMH,
a TaK)KE B CUTYalUsX, YTPOKAIOIINX 370POBbIO U KU3HHU JIOAEH;

CIOCOOHOCTH TPUMEHSTH 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, UIsl TOBBIIIECHUS] YPOBHS 3KOJIOTUYECKO I
KYJIbTYpPbI, OCO3HAHHUS IJI00ATBHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X pelieHus
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMETHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMblEe M (OPMUPOBAHUS
MHPOBO33pEHHUs OOlIeHAy4YHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT HA OCHOBE 3HaHUHM U3 ATUX MpeaIMeToB (JOPMUPOBATH MPEICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIBHOMY TUIAHUPOBAHUIO M OCYILECTBICHHUIO YU€OHOM 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPH OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAEHSATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBS3b C APYTUMU MOHSITHUSIMHU), UCHOIH30BaTh MOHATUSA Ui 0OBSICHEHUS
OTIENbHBIX (PAaKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU IS Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMi, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbBIE CBSI3U
MeX a1y 0ObEKTaMU W3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIC, 1€JyKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

YMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH LIMPOKO
MIpUMEHsIeMbIe B XUMHH MOJICJbHbIEC MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIE MPU3HAKU HU3Yy4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIMii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAUE€CTBE MHCTPYMEHTA IO3HAHMS, a
TaK)K€ B KayeCTBE OCHOBBI i (OPMHUPOBAHUS THUINOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMbIX CYXKJICHU;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0OAATh 3a X0JI0M MPOIIECca, CAMOCTOSTENILHO MMPOrHO3UPOBATh €T0
pe3ynbTatr, (opMyIHpoBaTh O00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOAETaHHOM padoTe.

Padora ¢ undopmanueii:
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YMEHHE BBIOMPATh, AaHATTM3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIHUIO Pa3IMYHBIX BUOB
1 (OpM MpeICTaBICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOIMYJISIpHAs IUTepaTypa
XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIe MocoOus, pecypcsl WHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TIPUMEHSATh Pa3IMYHbIE METOIbI U 3aMPOCHI IPH MOUCKE B 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIMMBIX JUIS BBITIOJIHCHUS YIYCOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJICHUE KYIbTYPOi aKTUBHOTO HCIIOJIH30BAHMS PA3TMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pPENIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHE HCIOJbh30BaTh W aHAIM3WPOBATH B IpoIlecce Y4eOHON W HMCCIeN0oBaTeIhCKON
JEeATeTbHOCTH WH(OPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOMIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:

YMEHHs 3a/laBaTh BOIPOCHl (B XoJe Juajora W (WIM) JUCKYCCHH) IO CYHIECTBY
oOcyxmaemMoii TeMbl, (OPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIISTH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIIFHOCTH B YCTHBIX
W TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUIO0 PEe3yJIbTaTOB BBINIOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTA0OPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHON W
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpU PELIEHHH BO3HUKAIONIMX MpoOJieM Ha OCHOBe yuyéTa
0O0IMX HMHTEPECOB M COIJIACOBAHMS TMMO3HWIHN (00CYXACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUI, ONpeAesieHue KPUTEPUEB 0 OILIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIE 1eiCTBUSA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBIC CHOCOOBI pemieHWs Y4eOHBIX M IMO3HABATCNIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISATh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alIrOpUTM JEHCTBUN MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4YEeHHUS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUIX, OL[ECHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IIeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MpeJlaraeMble B YCIOBHH 3a/IaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX peE3ylIbTATOB IO OCBOCHHIO O0S3aTEIbHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOEHHbBIC
oOy4arouMMuUCsl Hay4HbIE 3HAHHWS, YMEHHMS U CIOCOOBbl JAeWcTBUM, crneuuduyeckue st
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
HHTEPIPETAINH, TPEO0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYalIUSX.

K koHiy obyueHnus B 8 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUNA: aTOM, MOJEKYJIa, XUMHUECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCHUTENIbHAs aTOMHAas M MOJIEKYISpHas Mmacca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas OIS XUMHUYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 0O0BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIIATENLHOCTD, CTENICHh OKUCIICHHS, XUMUYECKast peakius, Kiaccuurarus
peaKiuii: peakiuu COSAMHECHHUS, PEaKIUU Pa3NIOKEHUs, PEaKIINU 3aMEeIIeHHS, PeaKIInU
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0oOMeHa, 9K30- U SHIAOTEPMHUCCKUE PEAKIIUHU, TETUIOBON APPEKT peakiuu, sapo aToMa,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, PagUyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HENOJIsIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 107151 BenlecTBa (IIPOLIEHTHAsI KOHIIEHTPALIKsI) B pACTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATUNH U MPUMEHSATH ITH
TIOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® JCIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY I COCTaBJeHUs (OpMyn BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIHIA;

® OMNpeneNnsaTh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEHEHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHJA XUMHYECKOH CBS3H
(koBaJIeHTHAsI U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [leproanueckoro 3akona JI. M. MenpeneeBa: 1eMOHCTPUPOBATh
MMOHUMAaHHUE TEPUOTUYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nosjoxenuss B Ilepuoamueckoil cUCTeME, 3aKOHOB COXpaHEHHUsI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTaApO;

® OMHUCHIBAaTh M XapakTepu3oBaTh TaOmuuHyro Gopmy Ilepuomudeckoit cHUCTEMbI
XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHS «rJaBHas monarpynmna (A-rpymnma)y u
«mmoboynas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPUOMBI, COOTHOCHUTH
0003HaYeHMsI, KOTOphIe UMeIoTCs B Tabnwuie «[leprmomanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeiefieHre UxX 1o JEKTPOHHBIM CIIOSIM);

e iaccuuIUpPOBaTh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XMMHUECKHE
peakiuu (IO YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMIOBOMY
sddekry);

® XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, TOATBEpXKJas  ONHWCAHME MpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIUHCIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN pPEaKIUU;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATENIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUIO, KiIaccu(UKAIHIO, BBISBICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBSA3€M — JUIsI U3YYEHHs] CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTeCTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAONMIOJAEHHE,  U3MEpEHHE,
MOJENUPOBAHNE, SKCIIEPUMEHT (PEaIbHbII U MBICIICHHBIN);

e cleloBaTh MpaBUIaM [OJIb30BAHHUS XMMHUYECKOW TOCylAoH H  J1a00paTOpHBIM
o0opy/noBaHHEM, a TaKXke IpaBWJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHUSMHU TIO BBITIONIHEHHUIO JT1a00OPATOPHBIX XUMUYECKUX OTBITOB MO MOTYyYSHHIO
U COOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJAOPOAAa U KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU JOJIEN pacTBOPEHHOTO BEILECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB IIEJOYEH U
KHCIIOT ¢ IOMOIIIbIO HHAUKATOPOB (JIakMYC, eHONPTaenH, METUIIOPAHXK U IPYTHE).

K koHiy obydeHus B 9 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:
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PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHATUI: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, [IPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BaJIEHTHOCTD,
JIEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCIIEHUS, XMMMUECKas PpEeaklus, XUMUYecKas
CBSI3b, TEIUIOBOW 3((PEKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAas AUCCOLMAIMS, PpEaKIUH HOHHOTO OOMEHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, oOpaTumMble W HeoOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKUUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE W BOCCTaHOBJICHHE, AUIOTPONHs, aM()OTEPHOCTb, XUMHUYECKas CBS3b
(koBajieHTHAsi, MOHHAs, METaJUIMYecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakluu, MpeleibHO JOIyCTHUMast
koHuentpauus [IJIK Bemectsa;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSATHS TIPU OMKMCAHUU BEIIECTB U UX IIPEBPALICHUI;

HCIIOJIb30BaTh XMMMUYECKYI0 CHUMBOJIMKY JJISi COCTaBJIEHHS (OPMYyJ BELIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTPEENATh BaJEHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX DJJIEMEHTOB B
COEIMHEHUSX pa3IM4YHOIO COCTaBa, IMPUHA/UIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy coeAnHEeHUH 1o (opmyrnaMm, BHJI XUMHUYECKOW CBs3M (KOBaJeHTHas, MOHHAS,
MeTajyinyeckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHAa IO XUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbich [lepuoauueckoro 3akona JI. 1. MenaeneeBa u 1€EMOHCTPUPOBATH
€ro MOHNUMaHME: ONMHUCHIBATh M XapakTepus3oBaTh TabiuuHyo ¢opmy lleprnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas mnonarpymma (A-
rpynmna)» u «mobounas noxarpynmna (b-rpymma)», Mameie ¥ OOJBIINE TIEPHOJIBI,
COOTHOCHUTh O00O3HAuUEHHUS, KOTOphIE HMEIOTCS B MEpHOJUYEcKOl Tabiuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsf aapa, o0IIee Ynuciao 3JIEKTPOHOB U pacHpeesieHue UX M0 IEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJesiax MaJbIX MEePUOJIOB U TIaBHBIX MOJATPYII C Y4ETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy W COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMIOBOMY
3¢ deKTy, 10 N3MEHEHHUIO CTENeHEeH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U cHenu(UuecKue XUMHYECKHe CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMMCAHUE MMPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBIISATh YPABHEHUSI JCKTPOIUTUYECKON TUCCOLMAIIMU KUCIIOT, IEIOYel U COJIeH,
MIOJIHBIE U COKPAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPXKAIOIIUX CYIIECTBOBAHHE TE€HETUYECKOM CBA3M MEXKAY BelIeCTBAaMU
Pa3IUYHBIX KIIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHNS XMMUYECKUX NPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSAX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELECTBA B
pacTBoOpe, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUECKOHN peakLnu;
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coOmogaTh MpaBWja IOJIb30BAHHMS XMUMHYECKOHM TOCYAOH ©  JabopaTOpHBIM
o0opymoBaHHEM, a TaKKe TMpaBuia OOpalleHUss C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKLHUSMU TI0 BBIIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO TOIYYCHHIO
1 cOOMpaHMIO ra3000pa3HBIX BENIECTB (aMMHUAKa M YIIIEKUCIIOTO Ta3a);

MPOBOJIUTH PEAKIINH, MOATBEP)KIAIOIINE KAaYEeCTBEHHBI COCTAaB PAa3IMYHBIX BEIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWIHMKAT-, Cynb(haT-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS ¥ WOHBI H3y4CHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OTIEpAIIMM MBICIHTEIBHON JEATEIFHOCTH — aHAIW3 M CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHCTEMAaTU3allUI0, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUMH, €CTECTBEHHO-
Hay4YHbIE METOJBI TIO3HAHUS — HaAONIOACHWE, W3MEpPEHHEe, MOJICITMPOBaHUE,
SKCIEPUMEHT (peasbHbIM U MBICICHHBIN).
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8 KJIACC
KoaugecTBo 4acoB DJIeKTPOHHBbIE
No HaumenoBanue
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0 bIe PA0OTHI e padoThI
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Paznea 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
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