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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opraHu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEMETHOE COJIEpKaHKe, MPEIyCMaTPUBACT paclpelielieHue ero 1Mo KiiaccaMm |
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONpeAessieT BO3SMOKHOCTH TpeaMeTa st
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAaHU K pe3ybTaTaM 00ydeHUS XUMUN
Ha YpPOBHE IeJie W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIEHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpMUPYEMbIe XUMHEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIICCTB B MPHPOJIE, O MYTAX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBOM U IKOJOTHYECKON OE30ITaCHOCTH, MPOOIIEM 3JpaBOOXPAHEHHS.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH IIsi caMopasBUTHA H  (OPMHPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITENIbHOW  y4eOHOW  JEATeNbHOCTH,  OKCIEPHUMEHTAIBHBIX |
UCCIIEJOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaKk B TIIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT CO CHENM(UKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBI IEIOCTHOTO
B3IUIA/]a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAarloM B ()OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarONINXCs;

CrocoOcTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HAIpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYMBAIOTCS CIEHHM(UKON coaep KaHus
y4e0HOrO TpeaAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BOM HAyKW XMMHH Ha ONPECIEHHOM dTaIre e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha OCBOCHHE
00y4aroIUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPIraHUYECKONW XHUMHUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ mizyueHuro. CopepikaHUE CKIIAJbIBACTCS U3 CUCTEMbI MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS pacCMaTpUBAIOTCd Ha OCHOBE OSMIIMPUUYECKU IOJIYYEHHBIX M
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHHsI U3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
MPOUCXOTUT C TIPUBJICUYCHHEM 3HAaHUN W3 paHee W3YYCHHBIX Y4YEOHBIX TIPEAMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOH NESITEIFHOCTH YEJIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MpHOOIICHNN K HAYIHBIM METOJIaM TTIO3HAHWUSI IIPH U3YUYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMHUpPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BelleCTBAMU B TOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKUEe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY IPUHATHIO pEIIeHUH, CHOCOOHOM amanTHpoBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIEHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU,

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o6mel GyHKIHOHATBHON U €CTECTBEHHO-HAYYHOUW TPAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPa, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, MOHUMaHUs LIEHHOCTU
XMUMHYECKUX 3HAHUM Il BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEICHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIMU K 00y4EHUIO, CIOCOOHOCTEHM K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoQuIis U HAMPaABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yuCiIO YacoB, OTBEAEHHBIX IJI U3YYCHHs] XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
obpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KU3HU YEIOBEKA. XMMHS B CUCTEMe HayK. Tena 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.
[IpocThie U coXKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA, MACChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE ypaBHEeHUs. Kinaccupukamms XUMUYECKUX PEaKIuid
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOpareHust ¢ J1abopaTopHBIM O0OpYIOBAaHMEM, M3yUe€HHWE W OMUCaHWE (PU3UYECKHUX CBONCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOM) SBJICHHMA, HAOJI0IeHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMecedl: ¢ TOMOINbI0 MarHuTa, (pUiIbTpoBaHWE, BbIAPUBAHHE, JUCTUIUIALINS,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TOMYy4YEeHHS KHUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKnuu. TOMIUBO: Yrojdb M METaH. 3arps3HEHHE BO31yXa, YCHUIICHUE
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.

MonsipHblil 00bEM ra3oB. Pacu€Tbl N0 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHUpoje. 3arps3HEHUE MPUPOAHBIX BoA. OXxpaHa U OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3nyecKkue U XUMUYECKHE CBOMCTBAa OKCHIOB. [lonyueHne okcuaos.



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

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kuciaor. @usndeckue U XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

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

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenmn:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3llaMu OKCHZOB M OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, COOMpaHHE, pacrno3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH PACTBOPEHHS BELIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIENOBaHHEe OOpa3lO0B HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpaliu3alKH, TMOJYyYeHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBsA3b. OKHCIUTE/ILHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepuognueckuit 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 IEPUOAA U TPYIIIbI FJIEMEHTA.

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
Ilepuomnueckoi 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 nipakTuku. JI. . Mennenees — yd€HbIN U IpaKJaHUH.

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

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENBbHbIE — peakuuu.  [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIINTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOpeHHE, peaklu pa3ioKeHUs, COeTMHEHNUS ).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJIFOILUXCSI CHCTEMHBIMM JUIsl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmye ecTecTBEHHO-HAYYHBIE MOHATHSA: HAYYHBIM (pakT, TUmoTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHMJ, HW30TOIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TOPOJABI, TIOJIE3HbBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTh CBOMCTB BeIECTBAa OT THIMA KPHUCTAUIMYECKOW PEHmETKH W BHUJA XUMHYECKON
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMU4eCKUX peakUil MO pasIn4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKLIMH, TEPMOXUMHUYECKAE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKON PEAKLMH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIBHON peakuuu. CoOCTaBICHHE YPABHEHHMM OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiun moHHOro OoOMeHa. YCIIOBHUS NMPOTEKAHUS peakUMi MOHHOro OOMEHa, MOJIHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpOLEcca AUCCOLUAINN
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJka, BBIJEJICHHE Tra3a, oO0pa3oBaHME BOJbI), OINBITOB, HWIUIIOCTPUPYIOUINX MPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpEeHUe, Peakuu pasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAauyeCTBEHHBIX pEaKIUil Ha HWOHBI,
peleHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEPHBIC
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBogopon. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IIOJydYeHHE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3NYECKHE W XMMHUYECKHE CBOHCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COCOUHEHWH B TMpHpoJae. XUMHYECKOE 3arps3HEHHE OKPYKAIOIIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTENEeHH OKHCICHHS. A30T, pacupoCTpaHEHWE B MpUPOJE, (PH3UYECKUE U
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuys Ha MOHbI aMMOHHUA. A30THas KUCIIOTa, €€ IMOJIyuyeHHe,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
ynoOpeHui. XUMHAYECKOe 3arpsi3sHEHUE OKPYKAIOIMIEH cpeabl COSAMHEHUSAMH a30Ta (KUCIOTHBIE
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢buznueckue M XUMUYECKHE CBOMCTBa, moiyueHue. lMcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIeckue cBoictBa. Axcopouus. KpyroBopoT yriepona B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauanbHbIE TMOHATHS 00 OpPraHUYECKUX BEHIECTBaX KaK O COCAMHEHMSIX Yriaepoia
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
WMCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOAHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX poJb B OBITY ¥ IPOMBIIUIEHHOCTH. [IOHATHE O OMONOTHYECKH Ba)KHBIX BEI[ECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU uelOBeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKUX U HEOPTaHMYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o6 oxcuae kpemuus (1V) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenn .

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
HCI0JIb30BAHNE BUEOMATEPHANIOB), O3HAKOMJIEHHME C 00pa3liaMM XJIOPUIOB (raJIOr€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4EeHUE XUMHUUECKUX CBOMCTB pa30aBlIeHHOW CepHOU
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHHUE BHAEOMATEPUANIOB), 00pa3iaMy a30THBIX U GOCPOPHBIX YAOOPEHUH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOKHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHUCIIOTO Trasa, MPOBEJCHHE KAaueCTBEHHBIX PEaKlIHMi Ha KapOOHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
peméTKa. DNEKTPOXUMUYECKUN psa HanpsHKeHU MeTaioB. PHU3MYECKME U XUMHUYECKHE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHUMA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIIIEHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA MAarHus M Kajablus. BaxHeiline coelnHEHUs
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
aOMUHUS. AMGOTEpHbIE CBOICTBA OKCHIA U THPOKCUIA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJEHCTBUS OKCU/IA KaNbIUsl U HATPUSI C BOJIOW (BO3MOYKHO MCIIOJIb30BaHHE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, KajablUs, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OMKMCAHUE MPOIIECCOB OKPALITMBAHUS [ITAMEHH MOHAMH HATPHS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THIPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpPYKatollel cpeabl (IpeeiabHas JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJIMMEPHBIE MaTepUalbl).

Meosrcnpeomemmnunie ceasu

Peanuzarust MexXpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMHUH B 9 Ki1acce OCYIIeCTBIIACTCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (haKT, TUNOTE3a, 3aKOH, TEOpHS,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®dusnka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJI, HW30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUA 3apsijl, TPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pPEHIETKa, CIUIaBbl, (U3MYECKUE BEIMYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MUHEpalbl, TOPHBICE TIOPOJBI, TOJIC3HBIC
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTHUTAIOTCS B X0JIc 00Oy4eHUs] XUMUU B €IUHCTBE y4eOHOUW M BOCITUTATEIBHOU IEATETLHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIEcCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIN3AIMN O0YyJarOIUXCSL.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITA JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIOCOOHOCTH BIIAJIETh JIOCTOBEPHON HH(OpMAIUeid 0 MepeoBhIX JTOCTHKCHUSX W OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHIX 00 yCTpOMCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUIEKTHBE, ~ KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHOUCCIIEIOBATEILCKOM, TBOPUYECKOW W APYIMX BHJAAX JESITEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOINM B IpOIecCe STOH Y4eOHOH IesATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHUYECKHE  MPEACTABICHHS O  BENECTBE W  XUMHYECKOH  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C NMPHPOTHOM Cpeloi, O pojH
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHWM, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHOW M MCCIEN0BATEIbCKOM JEATENPHOCTH, K OCO3HAHHOMY BBIOODY
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 (YMOTPEOJIEHUST aJKOroJisi, HApKOTHKOB, KYpEeHHs), HEOOXOJAMMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3lIudyHOro poja, yBaxXeHHue K
TPYLy M pe3ylbTaTaM TPYAOBOH JAEATENBHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHHUs
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoW MnpodhecCHOHANbHON JESTEeNbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHMMAaHUE IIEHHOCTH 3J0pOBOro U 0Oe30macHoro oodpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaKKe B CUTYaLUAX, YTPOKAIOIIKX 30POBBIO U KU3HU JIHOJCH;

CIOCOOHOCTH TPUMEHSTHh 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHHUs OOlLIeHay4YHbIE MOHATUS (3aKOH, TEOpHUs, NMPUHLUI, TUNoTe3a, (akT, CUCTEMa,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaIMeTOB (GOPMUPOBATEH MPEJICTABICHUE O
LIEJIOCTHOW HAayyHOM KapTWHE MHpa, U YHHMBEpcajbHble ydeOHble NeHCTBUs (IO3HABaTENbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

Ba3oBble jJornueckue neicTBu:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCTOIH30BaTh MOHATUS Ui 0OBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEPUU s KilaccupUKauu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 0ObEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€TyKTUBHbIC,
10 aHAJIOTUH), JIEJIaTh BBIBOJIbI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MpUMEHseMbIe B XUMHH MOJIEJbHbIEC MPEACTABICHUS — XUMUYECKUIN 3HAK (CHMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHUE MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAay€CTBE MHCTPYMEHTa MO3HAHHUs, a
TaKkKe B KayecTBe OCHOBBI JIsi (OPMHUPOBAHUS THIIOTE3bl IO MPOBEPKE IMPABHIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

npuoOpeTeHUe OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJI0OM MPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro
pe3yiabTar, (opMyIHpoBaTh OOOOLIEHHS M BBIBOJBI IO pPe3yJdbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIEIOBAaHUS, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHUE BbIOMpPAaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX BUI0OB
1 (OpM NpeICTaBICHHS, TOTYIaeMyI0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAast TUTepaTypa



XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHEeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHATH PAa3IUYHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLINX JaHHBIX, HECOOXOAUMBIX JUIS BHIIIOJHEHHS y4eOHBIX U MMO3HABATEIbHBIX 33134
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (OpMY MPEICTABICHHS
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

yYMEHHUE HCITOJIb30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0BATENbCKOM
NEATeTbHOCTH WH(OPMAIIHIO O BIHSHUH MPOMBIIUIEHHOCTH, CEILCKOTO X0341CTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHsS 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHPOBATH CBOW TIPEIJIOKEHHUS OTHOCHUTENBHO BBITIOIHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (JTa00paTOPHOTO OTBITA, JAOOPATOPHOW pPabOTHI MO WMCCJEAOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE YdY&éTa
OoOLIMX HMHTEPECOB M COTJIAaCOBaHMUS NO3UIMKI (0OCYXkAeHHsS, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAaMOCTOSITENIbHO ONPENENATh LeNU ACSTeIbHOCTH, IUIAaHUPOBATh, OCYIIECTBISTD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUIl MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM IOJy4YeHHs] HOBBIX 3HaHMM 00 H3y4aeMblX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJJaHH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOCHUIO OO0S3aTEIBHOTO COAEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOyyarolUMMUCsl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHO obmactu «XUMHS», BHUABI JEATENBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHiy obyuenus B 8 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

® DaCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSATHUN: aTOM, MOJIEKYNa, XMUMHUYECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCHTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHUYECKOTrO
3JIEMEHTa B COEAMHEHHUH, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIATENFHOCTD, CTENICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKIuii: peaky COCAMHEHUS, PEaKIIuN PA3I0KEeHUs, PEaKIIMK 3aMElIeHNs, PeaKIuu
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIiH, TeIIOBON 3((EKT peaklnu, AApo aToMa,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aroMa, XUMHUYECKas CBS3b,



MOJISIpHAsi U HEMOJIIpHAsh KOBAJICHTHAsI CBSI3b, MOHHASI CBS3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBasi J10J1s1 BellecTBa (IIPOLIEHTHAS] KOHIIEHTPAIIKs) B paCTBOPE;

® WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUYECKUX TOHSITHH W TMPUMEHSTH 3TH
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® IICII0JIb30BATh XUMHUYECCKYI0O CHMBOJIMKY JUISI COCTaBIeHUS (OpMyJ BEIIECTB W
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OIIPECNIATh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, CTEIEHBb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTpeNeNéHHOMY KJIacCy COCIUHEHMH 1o (QopMyliaMm, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cMbIci llepmoamyeckoro 3akona J[. M. MenneneeBa: IeMOHCTPUPOBATH
MMOHUMAHHUE TIEPUOTUIYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nojoxxenus B [lepuoanueckoil cucTeMe, 3aKOHOB COXPaHEHUSI MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTaApO;

®OIMCHIBATh U XapaKTepus3oBaTh Tabmuunyro Gopmy I[lepuoamueckoil cuCTEMbI
XUMHUYECKUX DIIEMEHTOB: pa3iiMyaTh MOHATHS «rjaBHas mnonarpynmna (A-rpymnma)» u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
0003HaYeHMsI, KOTOpbIe UMetoTcs B Tabnuie «[lepumoanueckas cucteMa XUMHYECKUX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CIIOSIM);

® KJTACCU(PUITUPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYCCKHE
peaknuu (10 YMCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY
sddekry);

® XapaKTEePU30BaTh (OMUCHIBATh) OONIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB, TOATBEpXKJas  ONHCAHME INpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® [[POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOIO COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BHIUUCIIATh OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (opMylie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [[PUMEHSTh OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATEIbHOCTH — aHAJIM3 M CUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, Kilaccu(UKaIUIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M — JJIi U3YYEHHs] CBOMCTB BEIIECTB U XUMHYECKUX PEAKLUU,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

eClel0OBaTh IMpaBWJaM I[IOJIb30BAHMSI XMMHUYECKOW TMOCYJOM ©  JIabopaTOpPHBIM
o0opy/noBaHUEM, a TakXke IMpaBWiaM OOpalleHUs C BEIIeCTBAMH B COOTBETCTBUH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJTYyYEHHIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OINPEAEIEHHON MAacCOBOU JIOJIEN pacTBOPEHHOTO BEUIECTBA, INIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHCIIOT C TIOMOIIIbIO0 HHAUKATOPOB (JIaKMYC, peHONPTaIenH, METUIIOPAHK U IPyTHUe).

K koHiy obydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

® DaCKpbIBaTh CMBICJ OCHOBHBIX XMMHMUYECKHX MOHATUM: XMMHUYECKHI 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KAaTHOH, aHWOH, TPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULATENBHOCTb, CTENEHb OKHCIICHUS, XMMUUYECKAsl PEeaKlus, XUMHUUYECKast
CBsI3b, TETNIOBOUW IPQPEKT peakiuu, MOJb, MOJSIPHBIN 00BEM, PacTBOP, DIEKTPOIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKIINH,
OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUW,  OKHCIHUTENb,  BOCCTAaHOBHTEIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBanieHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAUIMYeCKas pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOW PEAaKIHH, MPEaesIbHO JIOIyCTUMAs
koHuentpauus [IJIK BemecTsa;

® WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATHA W MPUMEHSATH 3TH
MOHATHS TIPU ONUCAHUY BEIIECTB U UX MPEBPAICHUN;

® IICTIOJIB30BATh XMMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBJeHHS (opMya BEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIIHIA;

® OTIpE/ICISITh BaJICHTHOCTD U CTENEHb OKHUCIICHUS! XMMUYECKUX DJIEMEHTOB B COCTMHEHHSIX
pa3IMYHOTO  COCTaBa, NPUHAUIKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy
COeMHEHNH 10 (¢opMyrnaM, BHUJI XUMHUYECKOW CBS3M (KOBAJICHTHAs, HWOHHAs,
MeTaJUTM4YecKass) B HEOPraHWYECKHUX COCIUHEHHUSX, 3apsj HOHAa 10 XHUMHYECKOH
dbopmye, xapakTep cpeasl B BOJHBIX PAacTBOpaxX HEOPraHWYECKHX COCITUHEHHH, THII
KPUCTANTHIECKOH pEIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [lepuoanyeckoro 3akona [[. . MenaeneeBa u 1IeMOHCTPUPOBATH €r0
MOHMMaHHUe: OIMUCHIBaTh M XapaKTepu3oBaTh TabmmuHyr ¢opmy [lepuommndeckoit
CHCTEMBl XMMHYECKHX D3JIEMEHTOB: pa3jHuaTh IMOHITHS «rJ1aBHas moarpynma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymnma)», maneie u OoJblIME TEPUOJIBI,
COOTHOCHTH 0003HAueHHs, KOTOphIE HUMEIOTCS B IEPHOAMYECKOW Tabiuie, ¢
YHCIIOBBIMHM XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB H
3apsij szpa, o0lee YUCI0 MIEKTPOHOB U PACHPENEICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB JJIEMEHTOB U HX
COEJJMHEHUH B Mpefeiax MajblX MEPUOJOB U INIaBHBIX MOATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

e KJacCU(UIMPOBATh XMMHUYECKHE 3JIEMEHThl, HEOPIraHWYECKHE BEIIECTBA, XUMHUUYECKUE
peakuuMu (M0 YHUCIY M COCTaBYy YJYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pPexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHHUS] XMMUYECKHUX JIEMEHTOB);

® XapaKTepu30BaTh (OMHMCHIBATh) OOImME U creuupuyeckue XUMHUYECKHE CBOMCTBa
IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPXK/1asi ONMCAHUE IPUMEPAMHU MOJIEKYISAPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIMX XUMUYECKUX PEaKIIHii;

® COCTaBJISITh YPaBHEHUs IEKTPOJIUTUYECKON AUCCOLMALMU KHUCIIOT, LIeJIouedl U couiel,
IIOJIHBIE M COKpAIIEHHbIE YPABHEHUS PEaKLUil MOHHOIO OOMEHa, YpaBHEHMs peaKiuii,
MOJATBEPXKJAIOIINX CYIIECTBOBAHHME T'E€HETHMUYECKOHW CBSI3M MEXIY BelIeCTBaMU
pa3IMYHbIX KJIACCOB;

® PaCKpBIBAaTh CYIIHOCTb OKHUCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKLUil MOCpPeICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MO>KHOCTHU
IIPOTEKaHMsI XUMUYECKUX MTPEBPAILEHUI B pa3IMYHbIX YCIOBHUSAX;

® BEIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BELIECTB, MAacCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 1Mo (GopMysie COETUHEHUS, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOHN peaKiii;

ecoOmo/iaTh  MpaBHUJa TOJb30BAHUSA  XUMHUYECKOH TMOCyAoH ©  J1abopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKkKe IpaBuUia OOpAIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHUIO Ja00OPaTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);

® [IPOBOJIUTH PEAKIMH, MOJTBEPXAAIONINE KadeCTBEHHBIH COCTaB Pa3IMYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kKapboHat-, docdart-,



CWIHMKAT-, Ccynb(haT-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ WOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILLECTB;

® [IPUMEHATh OCHOBHBIE OIEPALUM MBICIUTEIBHOW JEATEIBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, O0000IIEeHHEe, CHCTEeMATHU3alUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
HaydYHbIE METOJbl TO3HaHUST — HaAOMIOIEHHWE, W3MEpPEHUe, MOJACIMPOBaHUE,
9KCIEPUMEHT (PEaJbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
K

Ne HanmeHoBaHMe pa3je/ioB U QAuHecTso qa;?B i DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM MPOrpaMMblI Bcero p:é{:ﬂ(:m’m’le D :’ ;::::qec'me o0pa3oBaTe/ibHbIE pecypcChl

Pa3nea 1. IlepBoHauyaibHble XUMHYECKHE MOHATHS

XuMmus — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK

' MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

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

Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [IOK

' 00 oKcHax https://m.edso0.ru/7f41837c
29 Bonopon. ITonsitue o 8 1 bu6moreka [IOK

' KHUCJI0TaX U COJIAX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK

' HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Pa3znea 3. Illepuoanuecknii 3axon u Ile

XumMuuyeckasi cBi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE Pe€aKIuu

puoanyveckas cucreMa xumMmuieckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

3.1

[Iepronnueckuii 3aK0H U
[lepuoanueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.
MenneneeBa. CtpoeHue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

XUMHYECKaAA CBA3b.

3.2 OKHUCIUTETBLHO- 8 bubmorexa HOK
https://m.edsoo0.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC pCaKHI/II/I
bubnunoreka IHOK
Hroro no pasneny 15 https://m.edsc]i).ru/7f41837c
PesepBHOE Bpems 3 Bubmrotexa LIOK
https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo U XuMHuyeckme peakuuu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/iesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIMU B PACTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [IOK
' anemeHTOoB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
OO01as XxapakTepucTuKa XUMHIECKHX Bubmiorexa [[OK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEIMHEHUSI E— :
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 ﬁtI/tIngI'I;I/(r)r:eelijasiOrISIY £412636
COEIMHEHUSI E— :
OO01as XxapakTepUCTUKa XUMUYECKHX Bubmorexa LIOK
24 aneMeHToB |VA-rpynnsl. Yraepoa u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHHH ¥ UX COCAMHCHHS E— )
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0mme CBOMCTBA METAIIIOB 4 bubmmorexa [IOK

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



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

bubmuoreka [JOK

3.2 Baxxueiiime MeTajutbl 1 UX COSTUHEHUSI 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpyzkamonias cpeaa

4.1 BemniectBa u MmaTepuabl B )KU3HU YEJIOBEKA 3 bubmaorexa LIOK
: cm p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
P st 3 bubmmoreka [{OK

C3CpBHOC BP https://m.edso0.ru/7f41a636

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KoJsinuecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue W3yHeHHs o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
1 [Ipenmer xumun. Pose xumuu B 1 bubmmoreka [{OK
JKH3HU 4yesoBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pasjenaeHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenue CMece17£ (Ha mpumepe 1 Eggg?/ﬁzziigﬁlﬁo 428¢8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 ATOMBI H MOJICKYIIb! 1 https://m.eds;}).ru/fdeZaGC
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 ﬁtlj[ISJsI:I;I/(r);ZIglscI)l()?’Ilf/ffO d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 EH@I_HOTem LIOK
ttps://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMudeckas Gopmyia. 1 bubnuoreka [IOK
BasleHTHOCTh aTOMOB XHMHUYECKUX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OrtHocHTEeNnbHAS aTOMHAas Macca. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHUTENBHAs MOJIEKYJISIpHAsl Macca

https://m.edsoo0.ru/ff0d323c

12 MaccoBas 10J1s1 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIMHCHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bu6mmoreka [{OK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XUMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XAMHUUYECKHX PeaKIuil https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
| D o oo Bumorera 0K
N https://m.edsoo.ru/ff0d5708
XUMHYCCKHAX PEaKITHA
18| peaciu (Cooument, pasmoxes uGanotesa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
19 ﬁﬁiﬁi‘;ﬁ?éﬁoé’;{iﬁ? n bubmmorexa LIOK
‘ . https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUH
20 KontponpHas padorta Nel o teme bubmuoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIHIDY https://m.edsoo.ru/ff0d4290
g | B e roon Goora Buorra LOK
' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
| S e ks BuGorra LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax
| oo e caopor B LOK
' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucIopoa
24 TennoBoit 3¢ ekt XuMHUECKOH bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

pCaKknuu, NOHATUC O
TCPMOXUMHUYCCKOM YPAaBHCHUU, K30~
1 SOHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib U METaH).

bubmmorexa [{OK

25 3arps3HeHue BO3/1yXa, ClocoObI €ro https://m.edsoo.ru/ffod4cda
MPEAOTBPALLICHUS
IIpakTrdeckas Ta Ne 3 o Tem
26 <<1P12nyqe;(l:/lean Ei%ipﬁn: o bubmorexa [TOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHUE €T0 CBOMCTBY»
27 Bonmopox — anemeHT u nmpocToe bubnnorexa [JOK
BeniecTBo. Haxosxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
Bojiopoja. [IpuMeHenne Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCITOTAX U COMSAX bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTry4eHust BOA0Opoaa B bu6mmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
o
3| dlonyuenme n cobmpanne soopora Butmrorera LIOK
N ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
30 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
3 pencoma s o 610 movecrnony Butmroreka LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
| Domcnemas oion e o Buorera LOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIICHHH Ira30B
35 du3znyecKrue U XMuMHUYECKHE CBOMCTBA bu6mmoreka [JOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTHE 00 bubmuoreka [JOK

HHAUWKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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Bona kak pactBopuTes.
HaCBIH_[eHHBIe 1 HCHACBhIIIICHHBIC

bubmuoreka [JOK

37 pactBOpbl. MaccoBas J0Jis BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTtuyeckas pabora Ne 5 o reme
38 «[Ipurorosienue pacTBOpoB ¢ bubnuorexa [JOK
OTpeeIEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponsnas pabora Ne2 no teme bubnnorexa [JOK
«Kucnopona. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
11 HUE U XUMHUYECKHUE CBOMCTB
41 KI/?SI}:)I{:HH: OCHOBHI)?)S u C oo bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEPHBIX OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune n XuMHUYECKHE CBOMCTBA bubmuoreka [JOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
46 crocotm noryeenm. ximaete Bufimorera LIOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCMEPUMEHTAIBHBIX 33124 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTnyeckas CBA3b MEXKILY bubnuorexa [IOK

KJIaCCaMH HCOPTraHUYCCKUX

https://m.edsoo.ru/00ad9a50
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COEIMHEHUI

O0001IEeHHUE U CUCTEMATU3 AL

bubmuoreka [JOK

49 3HAHHUN https://m.edsoo.ru/00ad9cb2
KonTponpHas ta Ne3 mo Tem
50 "SCHEEEHGaKJII;i?:zI ?{g)SFaEHtfecin bubmorexa [TOK
. https://m.edsoo.ru/00ad9ela
COCTMHCHUI
IlepBBIC NOIBITKH 14t
51 xpflxpmqeecxl?lx BHeMgl:]I-I:(():;. ?Izﬁiiﬁg o bubnmorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrtema bubnuoreka [IOK
XUMHYeCcKuX 3aementoB J1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, TpynImbl, TOATPYIIIHI bubmmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. M3oTormsl https://m.edsoo.ru/00ada342
CrpoeHue 3MeKTPOHHBIX O6OJ'IO‘ICKu Bubmorexa [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit httos://m.ed /00ada6b
PS://M.€easoo0.ru adaoibC
cuctemsl /1. 1. Menaeneena
XapakTepucTUKa XUMHUYECKOTO
56 9JIEMEHTA TI0 €ro MOJ0KCHUIO B bu6mmoreka [JOK
Iepuoanyeckoii cucreme [1. W. https://m.edsoo.ru/00ada824
Menneneesa
3nayenue [leproandeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U MPAKTUKH. /1. bubnuoreka [JOK
. MenneneeB — yd€HblIii, earor u https://m.edsoo.ru/00ada96e
rpak JaHuH
S onerovams s Butmorexa LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
59 KonTponsHas pabota Ne4 mo teme bubmuoreka [JOK
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«CtpoeHue atroma. XMMHUYECKast
cBsi3b» / Beepoccuiickas
poBepoYHasi pabora

https://m.edso0.ru/00adb486

60 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
61 HomHas XuMuecKas cssp . https://m.edsc]i).ru/00adac34
62 KoBanenTnas nossipHas XuMu4eckas 1 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTnas HenossipHas 1 bubnnorexa [JOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
64 Creneis okncneHis 1 https://m.edséf).ru/OOadae28
65 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peaknuu https://m.edsoo.ru/00adb076
66 OxucauTenu ¥ BOCCTAaHOBUTENU 1 ]f?tI/tISJsI:I;I/(r)rT\.GeI:ng)(.)rILf/OOa db076
Peseprubrit ypok. O6001eHNE 1
67 cHUCTEMAaTH3alys 3HaHUH 110 TEME 1 bu6mmoreka [IOK
«Ctpoenue aroma. XuMHUYCCKast https://m.edsoo.ru/00ad9ch?2
CBSI3b»
68 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka K I Jata oOpa3oBaTeJibHbIE
o/ yp Beero OHTPOJILHBIE PaKTHYeCKHUe e — p
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MECHECHUH

2 CBOWCTB XEIMI/I‘ICCKI/IX JJIEMEHTOB 1 bubmmorexa [TOK

. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK

3 1 ]

HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl xuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAUTHIECKUAX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HaHUH OCHOBHBIX Pa3/IesioB Kypca
8 ximacca»

Kinaccudukanus XxumMmuaeckux bu6mmoreka [JOK

6 o 1 )
pEaKIMii 10 Pa3IMYHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
IlousaTre 0 CKOPOCTH XUMHYECKOM

7 CaKIuu HOH}IpTI/Ie 0 TOMOTCHHBIX U 1 bubmorexa [IOK
PCAKITH. https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEAKIIHIX
[ToHsATHE O XMMHUYECKOM

aBHOBecHH. DaKTOPHI, BIMSIONINE
8 Ea CKOPOCTH XI/IMHqSCK,OI?I eaKmI/II/I 1 bubmorexa LIOK
p peaKtl https://m.edsoo.ru/00adc28c
U TIOJIOKCHUE XUMHYECKOTO
paBHOBECHS
9 OKHCIUTETBHO- 1 bu6mmoreka [JOK

BOCCTAHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.ru/00adcade
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Teopust IEKTPOIUTHIECKOU

10 mucconuaiui. CUIbHBIE U c1a0bie bubmorexa HOK
: https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHS peaKkui bubmorexa [TOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JTUCCOTHAITAN
XuUMHUYECKHE CBONCTB i B
13 CBETE H;Ce)lciacBJSeHcHﬁi)%OHe bubmmorexa [TOK
N https://m.edsoo.ru/00add8b2
AIEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsiTue o ruapoIU3€E coiei bubmorexa [TOK
https://m.edsoo.ru/00add9d4
15 O06o01enre 1 cucTeMaTru3arus bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
o
16 ggjfeﬁfechnigﬁ:ia;me bubmorera [TOK
https://m.edsoo.ru/00addbfa
3aau»
KontponpHas padota Ne2 mo teme
17 «INEKTPOIUTUYECKAS bubnuoreka [JOK
nucconnanus. XUMAYECKHUE https://m.edsoo.ru/00addec0
peakiuu B pacTBOPax»
18| Xuuwacotue coofcrsa na npumiepe ubmotexa LIOK
https://m.edsoo.ru/00addfe2
XJIopa
19| nannmeccxnt csoicrea, nomyacne ubmotexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpaxkTrueckas pa60Tva Ne 2 no teme BuGnuotexa LIOK
20 «[lony4yeHne cOJITHON KUCIIOTHI,

HU3yYEHUE €€ CBOWCTBY»

https://m.edsoo.ru/00ade348
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Beluncienus 1o ypaBHeHHUIM

. bubnmorexa [JOK

21 XUMIHECKHX PCAKLTH, CCITH OMH https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE — :

29 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymis https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIC MOTU(UKAIIUNA CEPHI.

23 Haxoxnaenue cepsl u eé bubnnorexa [JOK
COEIMHEHUH B MIPHUPO/IC. https://m.edsoo.ru/00ade64a
XHMMHUYECKUE CBOMCTBA CEPBI

2 e n ximameote ubmiorera LIOK

N https://m.edsoo.ru/00ade802
CBOMCTBA
s | e o, Copunt e o LOK
N https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHNE
XUMUYECKUE PeaKIInH, JIekKaIIHe B
OCHOBE IIPOMBIIIJIEHHOTO criocoba

26 MOJIYYE€HHS] CEPHOU KUCIIOTBHI. bubmuorexa [JOK
XUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeJibl
COEJIMHEHUSIMHU CepBI

27 Brruucnenne maccoBoil noau bu6mmoreka [JOK
BBIX0/Ia IPOIYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO01ast XapakTepUCTHUKA SIIEMEHTOB
VA-rpynmet. Asor, bubmuoreka [JOK

28 PactIpOCTPARCHHE B IPHPOAE, https://m.edsoo.ru/00adeea6
(bU3UYEeCKHEe U XUMHUYECKUE — '

CBOMCTBA
AMMMaK, ero pusuyeckue u
29 XMUMHYECKHE c(goﬁCTBa MIOJTyYEHHE bubmorexa HOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
30 IIpaktuyeckas padora Ne 3 o reme bubnuorexa [IOK

«HOJ’Iy‘ICHHC dMMHaKa, U3Yy4CHUC

https://m.edsoo.ru/00adf180
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€r0 CBOMCTB»

31 A30THas KuCIOTa, € Pu3nuecKue u bubmuorexa [IOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH

MMOHHUS B KAYECTBE MUH BHBIX
32 ;[[060peHI/1171 inifl:nqee:cxoeepaﬂ bubmmorexa LHOK
' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCJTMHEHUSIMU a30Ta
) . Okcn, V) u
33 ¢§§£§§H$I ISH?H%);): q)gprl)jn(qez:xne u bubmorexa HOK
N https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOUCTBA, IMOJTyUYCHUE
Ucnonb3oBanue pocdaTtos B

34 Ka4eCTBE MUHEPAJIbHBIX bubnuoreka [IOK
ymoOpeHuii. 3arpsa3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHON cpenbl hochaTamu

| S e Busorea 10K

’ . https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
3% | Dxorormieckre npoev Bubanorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHbBIE C OKCUJIOM YyIJIepo/ia
(V)
37 YroapHasg KUCIoTa U €€ COJTu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTueckas pabota Ne 4 o Teme

38 "[lomyueHue yriaekuciioro rasa. bubnuoreka [IOK
KayecTBenHast peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"

[TepBoHauanbHBIE TOHATHUS 00 Bubmorexa LIOK

39 OpraHMYEeCKUX BELIECTBAX KaK O

COCAMHCHUAX yIJIiepoa

https://m.edsoo.ru/00ae054e
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bubmuoreka [JOK

40 Kpewmruit u ero coeamerus https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5.

a1 Pemrenne skcnepruMeHTAIBHBIX bubnuorexa [JOK
3a1a4 1o reme «Bakneime https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COCAUHCHUS
KonrpoinbsHas padora Ne3 mo teme

42 «Ba)KII){eﬁmHe erMeTaJIJ'IBI " UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COEIMHCHUS
OO01as XxapakTeprucTUKa
XUMHYECKUX DJIEMECHTOB —

43 METaJIJIoOB. MeTaindeckas CBsi3b U bu6mmoreka [IOK
MeTaJTHuecKas KpUCTaUTHIecKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBa
METAJIJIOB

. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJIJIOB
OO6mme crnocoObI MOTyICHUS
g | Amamon Coma. Bucrens Buorra LOK
. https://m.edsoo.ru/00ae1156
peaKIyii, €ClIi OJIMH U3 PEareHTOB
COJICPXKUT IPUMECH
46 [ToHsATHE O KOPPO3UU METAJLIOB bubmorexa LIOK
https://m.edsoo.ru/00ael1278
bubanoreka [IOK

47 [Henotnre MeTaiis! https://m.edscl)lo.ru/Oan14b2

48 OKcupl ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJIust https://m.edsoo.ru/00ael4b2

49 [I{er0uHO3EMENBHBIE METAILIBI — bubnuoreka [JOK
KaJbI[UH U MarHui https://m.edsoo.ru/00ae15e8

50 Baxneiimme coeTMHSHNS KalIbILHs bu6mmoreka [JOK
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https://m.edso0.ru/00ae15e8

O0001IEeHUE U CUCTEMATU3 AL

ol .
3SHAHHI
52 JKEcTKOoCTh BOJBI M CITOCOOBI €& bu6mmoreka [{OK
YCTpaHCHUS https://m.edsoo.ru/00ae1886
IIpakTuueckas Ta Ne 6 110 Tem
53 "}IIZZCTKOgibaBOIZ)[iIGEI ;ejiogm Zé o bubmaorexa LIOK
; https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubnuoreka [JOK
>4 AJTIOMHHHH https://m.edsoo.ru/00ae1c64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
THJIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bu6mmoreka [IOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O6o6nvleHI/Ie U CHCTEeMaTu3alus
3HAHUU
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3a1a4 1o teMe «Baxnelmme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COEUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKUX PEaKLUi, eClid OJIUH
60 W3 pEareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJICPKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJU BBIX0J1a IPOAYKTA
peaxkiuu
61 O06o001IeHne u cucTeMaTu3anus
3HAHUH
62 KonTtponeHas padota Ne4 o teme

«BaxHel1e MeTajuIbl 1 UX
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COCAMHCHUA»

63 BemecrBa u matepuaisl B 1 bubmuorexa [IOK
MOBCE/IHEBHOM KM3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpY)KaIOIIeH cpe/Ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
CHCTeMAaTH3allMsl 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allMs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
CHCTeMAaTH3aIlMs 3HAHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJH)H0ﬁ nmporpaMMbl OCHOBHOI'O 0011ero 06p330BaHI/IH

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHUE MTOHSATUS»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX [MOHSTHH: aToM,
MOJIEKyJa, XHUMHUYECKHH 53JEMEHT, INPOCTOE BEIIECTBO, CIO0XKHOE
BELIECTBO, CMeECh (OAHOPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHAasi M MOJIEKYJSpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas J0Js XUMHYECKOro
JJIEMEHTa B COEAUHEHUHU, MOJISIPHBIM O0OBEM, XMMHUYECKas peakius,
KiacCUpUKalusl  peaklUMil:  peakuud  COCAUHEHMs,  peaKIuu
pa3NoKEeHus, peakluu 3aMEIleHus, peakuuu OoOMEeHa, D3K30- H
SHAOTEPMHUUYECKUE DPEAKIHH, TEeruIoBOW 3¢ ¢eKT peakiuu, pacTBop,
MaccoBas J10JIs BellecTBa (MIPOLEHTHAs! KOHLEHTPAllKs) B pacTBOPE

1.2

HUIUTIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBLIX XHUMHYECKHUX MOHATUN U
IMPUMCHSATH O3THU NOHATUA ITPH OIIMCAHHUU BEIICCTB U UX HpeBpaHICHI/Iﬁ

1.3

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY Ul COCTaBJieHHs (opmyl
BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIHI

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpPAaHEHHS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHA
ABoraapo

1.5

OIIPpCACIIATD BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI)IX
COCAUHCHUAX

1.6

KJIaCCU(PUIMPOBATh XUMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3PQeKTy)

1.7

BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYIISAPHYIO W MOJIIPHYIO MAacCChbl
BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIFO XHMHYECKOTO 3JIEMCHTA II0 (bopMlee
COCIUHCHMNA,

1.9

BBIUHUCJIATE MACCOBYIO JOJIHO BCIICCTBA B PACTBOPC

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIC METOJbI MO3HAHUS — HAOIOJICHUE,
U3MEpeHne,  MOJENMpOBaHHE,  JKCHEpUMEHT  (peajbHBId U
MBICIICHHBIN )

IIo Teme: «Baxnelimnme MPEACTAaBUTCIIM HCOPIraHNICCKHUX BCHICCTB»

2.1

pPacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSATHUH: OKCHI,
KHCJI0T4, OCHOBAHHC, COJIb

2.2

ONpeNeNaTh MPHUHAAJISKHOCTh BEIIECTB K OINpENeEHHOMY KIaccy
COeJIMHEHUH 1o Gopmyam

2.3

KHaCCI/I(l)I/ILII/IpOBaTL HCOPTraHNUYCCKUC BCIICCTBA

2.4

XapaKTCPU30BaATH (OHI/ICLIBaTL) 06IJ_II/IC XHMHUYECKHE CBOICTBa




BELIECTB PA3JIMYHBIX KIIACCOB, MOATBEPXKIAsi ONMCAHUE IPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHMMOCTH OT HX
KauCCTBCHHOT'O COCTaBa, BO3MOXHOCTU MPOTCKAHUA XUMHUUYCCKUX
HpeBpaHIGHI/Iﬁ B pa3JIMYHBIX YCIOBUAX

2.6

CIeAOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TIOCYyIOW H
1a00paTOpHBEIM O0OpYIOBAaHUEM, a TAKXKE IPaBWJIAM OOpAIICHHS C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKUMSIMU TIO BBIIIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJIYYCHUIO U COOMpPAHUIO
ra3000pa3HBIX BEIIeCTB (BOJOPOAA M KHCIIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C ONPEAECNIEHHOM MAacCOBOWM JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, TUTAHUPOBATH M TTPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI TI0
pacno3HaBaHUIO pPACTBOPOB IIENOYEed U KUCIOT C IOMOIIbIO
WHJIUKAaTOPOB (JIakMyc, heHondTanent, METUIIOPAHK U APYTHe)

2.7

IIPOBOJIUTH PACUYETHI 10 YPABHEHHUIO XUMHYECKOUN pEaKIINU

I[Io Tteme: «llepuommuecknii 3akoH u Ilepmonnueckass cucrema
xumuueckux sneMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.
Xumunueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIEC PEAKIIUND)

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATUH: SOpO aTroma,
IEKTPOHHBIA CJIOM aroMa, aToMHass OpOMTaldb, pajuyc aToMa,
XMUMHYECKas CBs3b, MMOJIAPHAs W HEMOJISIpHAs KOBAJIECHTHAsl CBS3b,
ANIEKTPOOTPHUIIATENILHOCTh, HWOHHAs CBfA3b, WOH, KaTHOH, AaHHOH,
CTENEHb OKHUCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHWYCCKHUE DJICMCHTHI

3.3

OIHCBHIBATh U XapaKTepu3oBaTh TaOnmuHyro Gopmy [lepmomnveckoit
CHCTEMBbl XMMHYECKHX JJIEMEHTOB: pa3inyarTh MOHATHUS «TJIaBHAS
noarpynma (Arpymma)» u  «nobouyHas mnoxarpynmna (brpymma)y,
«MaJtbie» U «OOJIBIITNE) TIEPUOIBI

3.4

packpsiBaTh cMmbich [lepuogmyeckoro 3akona .M. Menpgeneena:
JEMOHCTPUPOBATh MOHUMAHKUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB OT uX mnosoxeHus B Ilepuoanueckoit
CUCTEME

3.5

COOTHOCHTDB O603Ha‘ICHI/IH, KOTOPEBIC HUMCIOTCA B Ta6n1/me
«Hepnozu/meCKaﬂ CHUCTCMa XHUMHNYCCKHX 3JICMCHTOB III/I
MenpgeneeBa» ¢ 4YMCIOBBIMU XapaKTCpUCTUKAMH CTPOCHHUS aTOMOB
XHUMHYCCKHUX JJICMCHTOB (COCTaB H 3apsaa Aaapa, 06].].[66 15(R1(0)
QJICKTPOHOB U PpaCHPCACIICHUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHCJICHUA 3JICMCHTOB B 6I/IHapHLIX
COCOAUMHCHUAX

3.7

ONpCACIIsITL BUJ XHMHUYECKOH CBS3U (KOBaHeHTHaH n I/IOHHaﬂ) B
HCOPTraHNUYCCKUX COCIUHCHUAX

9 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus




IIo Teme: <<BGH_[€CTBO 1 XUMHYCCKad pCaKusi»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX [OHSATUWA: pacTBop,
3JIEKTPOJIUTBI, HEIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs AUCCOLMALIMS,
peaKiuu HMOHHOTO OOMEHa, KaTalh3aTrop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble u HeoOpaTUMBbIe peakuuu,
OKHCIINTETbHOBOCCTAHOBHUTEIILHEIC peakuuu, OKHCIINTEIID,
BOCCTAHOBUTEJIb, OKHCJICHUE W BOCCTAHOBJIEHWE, aJUIOTPOINS,
aM(pOTepHOCTh,  XUMHUYECKas  CBS3b  (KOBAJICHTHAs, HWOHHAs,
MeTaJUIMuecKas), KpPUCTA/UIMYecKass pemeéTka, CIUIaBbl, CKOPOCTb
XUMHUYECKOMN peaKIuu

1.2

HUIUTIOCTPUPOBAThL B3aMMOCBA3b OCHOBHBIX XHUMHYCECKUX MOHATHHA U
IMPUMCHATH 3T NOHATHUA IMTPHU OITMCAaHNU BEUICCTB U UX npeBpameHnﬁ

1.3

COCTaBIIAITh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMAIMM KHUCIIOT,
LIeJI0Yeld W COJIEH, TOJHBIE W COKPAIIEHHBIE YPABHEHHUs pEaKIMH
HMOHHOTO 0OMeHa

1.4

pPacKpbIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MIOCPEJCTBOM COCTABJIEHUS SJIEKTPOHHOTO OajaHca ITHUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOUN pEeaKIINU

ITo Ttemam: «Hemeramnel M WX coeauHEeHHA» U «MeTamnbel U WX
COEIMHEHUS

2.1

XapaKTePU30BaTh (OMUCHIBATH) OOIIHE U CHICIU(PUIECKAEC XUMUUECKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOJTBEPXkIas OMHMCAHUE
MpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX
XUMHUUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIMH, TOATBEP)KIAIONTNX CYIIIECTBOBAHUE
TEHETUYECKOMN CBS3U MEXIY BEIIECTBAMH PA3IMUHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXXHOCTH IPOTEKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHbIX
YCIIOBUAX

2.4

cleoBaTh MpaBWJIaM  TMOJB30BAaHUS XMMUYECKOW TOCyIoll H
nabopaTopHbIM O0OpYIOBAaHUEM, a TaKXKE IMpaBuUiaM oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYCHHIO M COOMPaHHIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOATBEPIKIAIONINE KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: pPAcClO3HABATh OMBITHBIM MMyTEM  XIJIOPHU-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHUS, WOHBI HM3yYCHHBIX METAJUIOB,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHMYCCKUX BEIECTB

[To Teme: «XUMHS U OKpYXKAIOIIAsl CPENa»

3.1

pPaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHYCCKUX MMOHSTHI: HI[K
BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IPUMEHATh OCHOBHBIE OIEpAallMM MBICIUTEIBHON JIESITEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMAaTU3alHIo,
BBISIBJICHUE IPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JUI1 U3Y4YEHUs
CBOJMCTB BEIIECTB M XUMHUYECKHX PpEaKLUH; E€CTECTBEHHOHAyUYHBIE
METOJbl TO3HAHWS — HaOJIOJICHWEe, H3MEPEHUE, MOJEeTUPOBaHHE,
HKCIIEPUMEHT (peaJIbHbIA U MBICIICHHBIH)







IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHHM B KU3HM Ye€IOBEKA. XHUMHUSA B CHUCTEME HayK.
Tena m BemiectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE
BEIIIECTB

1.2

ITonsarue o METOJaX IMO3HAaHUA B XUMUH. YucTteie BeUIcCTBAa U CMECH. CriocoOnI
pa3aeieHust cMecen

1.3

ATOMBI M MOJEKylIbl. XHUMHUYECKHE 3eMEHTbl. CHMBOJBI XHUMHUYECKUX
1eMeHTOB. IIpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA ~ cocTaBa  BemectB.  OTHOcUTENbHAass ~ aTOMHas — Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBast 10151 XMMUYECKOTO 3JIEMEHTA
B COCIMHEHNH

1.5

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYpPHBIX €IWHUI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYCCKUX COG)II/IHeHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHUS. XUMHUYECKas peakius U e€ MpU3HAKHU.
3aK0H COXPAaHEHHS MAcChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kinaccudukarus
XUMUYECKUX PEaKIUi (COCTUHEHMS, PA3JIOKEHHS, 3aMeleHUs, 0OOMEHA)

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCY0H, ¢ MpaBuiIaMu
paboTtel B Jaboparopuu U TpuéMamMu oOpaimieHus ¢ J1abopaTOpPHBIM
000pyIOBaHHEM, H3yYeHHWE W OINUCaHWE (PU3NYECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmojaeHue ¢Gu3nyeckux (IJIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHHE U KOHICHCAlUs BOJAbI) U
XUMHYECKUX  (TOpeHHe CBeYM, MPOKAIMBAHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBIE MeJa C KUCJIOTOW) SBJICHUHM, HAOMIOJEHHE U OIHMCAHHE
OPU3HAKOB MPOTEKaHWs XUMHUYECKMX peakuuid (pasjoxkeHHe caxapa,
B3aMMOJICHICTBE CEpHOM KHUCIOTHl C XJIOPUIOM Oapusi, pa3iokKeHHe
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE JKelle3a ¢ PaCTBOPOM
conu meau(ll), uzyuenue cnocoOGoB pazaencHus: cMeceil (C MOMOIIbI0 MarHuTa,
¢bunbTpOBaHUE, BHINApUBAHUE, NUCTWILISAIUSA, XpomaTorpadus), MpoBeacHUE
OYKCTKU MOBAPEHHOM coM, HAOIIOJCHHE U OTMIMCAHUE PE3YIbTATOB MPOBEACHUS
OTIbITa, WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MacChl, CO3JIaHUE MOJeen
MOJIEKYII (IIIapOCTEPIKHEBBIX)

Baxwueiiune MMPpEACTAaBUTCIIM HCOPIraHUYCCKUX BCIICCTB

2.1

Bo3nyx — cmecp razos. CocraB Bosayxa. Kucimoponx — asmeMeHT U mpocroe
BemiecTBo. HaxoxaeHue kuciopoja B NMpupoje, GuU3NYecKue U XUMHUYECKHe
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenue kuciaopoga. CrocoObt
HOJy4eHHUsl KHCIOpoJa B JIaOOpaTOpud U MpPOMBILIUIEHHOCTH. Kpyrosopot
Kuciopoja B npupoje. O30H — asioTponHasi MoAMpHUKaIMsI KUCI0poaa

2.2

TennoBoit 3pPekT XuMHUUecKoi peakuy, TEPMOXUMUYECKHE YPaBHEHHsI, 3K30-
U SHAOTEPMHUUYECKUE PeaKK. TOIUIMBO: yroyb U METaH. 3arpsi3HEHUE BO3AyXa,
yCUJIEHHE TApHUKOBOT0 3(dekTa, pazpylieHue 030HOBOTO CI0s




2.3

Bomopon — snemeHT u npocroe Bemmectso. HaxoxaeHrne BOIOpoAa B MPUPO/IE,
(¢u3nuecKkre W XWMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOOBI TIOTyYCeHHUS.
Kucnore! u conu

24

Monsipublii 00bEM ra30B. PacuéTpl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue CcBoWcTBa BOAbl. Boga kak  pactBopuTenb. PacTBOpBL
Hacpiiennbple 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBass nons  BellecTBa B pacTBOpe. XHUMUYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupojie U B KU3HM 4enoBeka. Kpyrosopot
BOABl B IpUpoJie. 3arps3HEHHE NpUpPOJHBIX BoA. OXxpaHa U OYHCTKA
IIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coenunenuid. Oxcuapl. Knaccudukarus
OKCUJOB: cojeoOpa3yrounue (OCHOBHbIE, KHUCIOTHBIE, amQoOTepHblEe) U
HecosieoOpa3yromue. Homenknarypa okcugoB. dusndyeckue M XUMHUYECKUE
CBOMCTBA OKCUAOB. [loydeHne okcuioB

2.7

OcHoBanus. Knaccudukanust ocHOBaHMI: IIENOYM U HEPACTBOPUMBIE
ocHoBanus. HomeHkiarypa ocHoBaHUM. PU3NYECKHE U XUMHYECKHE CBOWMCTBA
ocHoBaHu. [TosyyeHne ocHOBaHU

2.8

Kucnotsl. Knaccudukanus xucnot. Homenknatypa kucior. duznueckue u
XUMHYECKHe CBoiicTBa KHCIOT. Psam aktuBHOocTH MetamamoB H.H. bekerosa.
[Tony4yenue kuciaoT

2.9

Comu. Homenknarypa coisieil. @U3HMYECKUE U XUMHUYECKHE CBOWMCTBA COJICH.
[Tonydyenue coient

2.10

I'enetnueckas CBSI3b MCXKOY KlIaCCaMH HCOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

211

XUMHUYECKUH  OKCIIEPUMEHT: Ka4deCTBEHHOE ONpEICICHHE  COJCpPIKAHUS
KHCJIOpOZa B BO3JyXe, MOJydeHHE, COOMpaHME, paclio3HABAaHWE W W3YyUCHHE
CBOWCTB KHCJIOPOJA, HAOMIOJACHUE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUS M MPEKpaIleHUs] TOpeHus (Tokapa), 03HaAKOMIICHHE C
o0Opa3llaMi OKCHJIOB M OIMCAaHWE WX CBOWCTB, TOJyYeHHE, cOoOUpaHue,
pacro3HaBaHHE W HM3y4YCHHUE CBOWCTB BOJOpOJa (TOpPEHHE), B3aUMOJICHCTBUE
Bosiopoaa ¢ okcuaoMm Menu(ll) (BO3MOXHO HCIOIB30BaHKUE BHUACOMATEPHATIOB),
HaOMro/leHHe O0O0paslloB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBaHUE
0COOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IHMYHOW PAaCTBOPUMOCTHIO,
NPUTOTOBIICHHE PACTBOPOB C OINpPENEIIEHHONW MacCOBOW NOJICH PacTBOPEHHOTO
BCIIECTBA, B3aWMOJICHCTBUE BOJBI C MeETallaMH (HATpUEM U KaJbIIHEM)
(BOBMOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUANIOB), OTPEACICHUE PAacTBOPOB
KUCJIIOT M MIEJIOYe C IMOMOIIBK HMHIMKATOPOB, HCCIECIOBaHUE OO0pa3loB
HEOPraHMYECKUX BEIICCTB PA3JIUYHBIX KJIACCOB, HAOJIOJCHUEC HM3MCHCHUS
OKpacKd HHIMKAaTOPOB B pPacTBOpax KHCIOT | IIEJI0YeH, H3yueHHE
B3auMoieiictBus okcuga meau(ll) ¢ pacTBopoMm cepHO# KHCIIOTBI, KHUCIOT C
METaJUIaMH, PeaKIuii HeHTpaIu3aluy, MoJIyYeHHEe HEPaCTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOTO MeTajula JApPYyrUM M3 pacTBopa COJIM, peIlleHue
IKCMIEPUMEHTAJBHBIX 3a/ad Mo TeMe «BakHelmne Kiacchl HEOPTaHUYECKUX
COCIMHCHUIN»

[lepuoanueckuii 3akox u Ilepuoandeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1. MenaeneeBa. CTpoeHne aToMOB. XUMHUYECKask CBsI3b. OKUCIUTENBHO-
BOCCTAHOBHTEJIbHBIE PEAKIIUU

3.1

[lepBpie TOMBITKA KIACCUPUKAIMKM XUMHUYECKUX OdJIeMeHTOB. lloHsarue o
TPYIIaxX CXOTHBIX DJIEMEHTOB (IETOYHBIE U IIEIIOYHO3EMENTbHbIE METaJLIbI,
TJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrioT amMdoTepHbIE




OKCHUAbI U THAPOKCHUIbL

3.2

IIepnognueckuit 3axoH. [lepuoguueckas cucreMa XMMU4eCKuX 31eMeHToB J1.1.
Meneneesa. KopoTkonepuoanas u JUIMHHOIIEPUO JHAS (bopmbI
Ilepnoguueckoit cucrembl XuMHYecKuMX aieMeHToB J[.M. Menneneesa.
[Iepuoasr m rpynmsl. PU3MYECKUH CMBICI HOPAIKOBOTO HOMEpPA, HOMEPOB
IIEPUOJIA U I'PYIIIBI 2JIEMEHTA

3.3

Crpoenue atomMoB. CoctaB atoMHbIX anep. M3oronbl. Dnekrponsl. CTpoeHue
JJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHMHYECKHX 3JEMEHTOB
[Iepnognueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme [I.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HU3MEHEHHUsl pajauyca aToOMOB XHMMHMUYECKHUX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TpYINIaM M IEPUOJAM.
3nauenue [lepumonmyeckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHUYECKHX
BJIEMEHTOB JUISl pa3BUTHS Haykd W npaktuku. .M. MenneneeB — y4€Hblii U
I'PaKJIaHUH

3.5

Xumuueckasi cBsizb. KoBasieHTHas (MOJsipHasT W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPUIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MlOHHAas CBS3b

3.6

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Iponecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUI. OKUCINTEIN U BOCCTAHOBUTEIHN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0O0pa3loB BEIIEeCTB METAIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHWHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-
BOCCTAHOBMTENBHBIX peakiil (rOpeHue, peakliuu pa3aokKeHHs, COeANHEHMs])

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4ecKux 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IEPBBIX TPEX MMEPHOJIOB, KaUs, KaJbIUd H HUX
COCIMHCHUN B COOTBETCTBHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmomnueckoi
CUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBS3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBUCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHN4YCCKUX
BCIICCTB (MG)I(IIYHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMICTBA BCHICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COCEHHGHHﬁ,
T'CHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakluil 10 pa3IUYHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMH BEIIECTB, MO TerwioBoMy 3¢ddekry, mo
U3MEHEHMIO CTeNeHeH OKMCIEHHS XMMHUYECKHX 3JEMEHTOB, M0 00paTHUMOCTH,
0 YyYacTUIO KaTajau3aTopa). OK30- U SHAOTEPMUYECKHE  peakIuH,
TEPMOXMMHUYECKHE ypaBHEHUs. IIoHATHE O CKOPOCTH XUMHUYECKOM peakuu

1.4

[Mousitue 00 O6paTI/IMBIX u HCO6paTI/IMBIX XUMHWYCCKUX PCAKIHUAX. Ilonsatue o
TOMOTI'CHHBIX U I'CTCPOTCHHBIX PCAKIUAX. IlonsaTre 0 XUMHYECKOM PpaBHOBCCHUU.
q)aKTOpLI, BJIMAIOIIUME Ha CKOPOCTHb XUMHYECKOM pCakiMu M TOJOXKCHHC




XUMHYCCKOTI'O PaAaBHOBCCHUS

1.5

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, JIEKTPOHHBIN Oananc
OKHCITUTEIILHO-BOCCTAaHOBUTENIbHOW  peakiuu.  CocTaBieHHE  ypaBHCHHU
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIOJB30BaHUEM METOAA
AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3MEKTPOIUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMUYHBIMU BUIAMU
XxuMu4eckoi cBs3u. Crenenp aucconuanyu. CHiIbHBIE U ClTa0ble AJIEKTPOJIUTHL
Peakiun moHHOTO OOMeEHAa. YCIOBHSA MPOTEKaHMs PEAaKIUii MOHHOTO OOMEHa,
IOJIHBIE U COKpaul€HHbIE HOHHBIE ypaBHEHUs peakiuil. CBoilcTBa KHCIIOT,
OCHOBAaHMH M cCOJiell B CBeTe NPEIACTABICHUNH 00 3IEKTPOJIUTUYECKON
nucconnanuu. KauectBeHHble peakiiii Ha MOHBL. [loHsATHE O THApPOIM3E Cosei

1.7

XUMHUYIEeCKHI OKCIICPUMCHT. O3HAKOMJICHUC C MOJCIISIMU KPUCTATIIMYCCKUX
pemETOK HEeOpraHMYECKUX BEIIECTB — METAJIOB W HeMmeTalioB (rpadura u
ajMasza), CII0KHBIX BEHIECTB (XJOpWIa HATpHUs); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHMHYECKOM peaklUu OT BO3JAEUCTBUS pa3IMUYHBIX (HAaKTOPOB;
WCCIIE/IOBaHUE  DJICKTPONPOBOJAHOCTH  PACTBOPOB  BEIIECTB,  IpoIliecca
JMCCOIMANMM  KUCIIOT, TWIeNoYe u cosieil  (BO3MOXKHO —HCIOJB30BaHUE
BHJICOMATEpUAIIOB); TPOBEICHUE OTBITOB, HUIIOCTPUPYIOMINX TPU3HAKA
MIPOTEKAaHMsI PeaKlMii HOHHOTO oOMeHa (0Opa3oBaHue Ocajka, BbIAEIEHHUE Tra3a,
o0pa3oBaHUE BO/JIbl); OMBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBMUTEJBHBIX pEaKLIUi (TOpeHHe, peaKluh pPa3JIoKEeHUs, COCITUHEHUS);
pacro3HaBaHHe HEOPTAaHWYCCKUX BEIIESCTB C MOMOIIBI0 KAaYeCTBEHHBIX PEaKIIHiA
Ha WOHBI; PEIICHNE SKCIIEPUMEHTAIBHBIX 3a]1a4

Hemeranner u nx COCAMHECHUS

2.1

OO6mrass  xapakTtepucTuka rTajoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHME CBOMCTBAa Ha MpHUMEpE Xjopa
(B3auMozeiicTBUEe € MeTa/llaMd, HeMeTaJUlaMH, IiesiodaMu). XJIOPOBOJIOPOJ.
ConsiHast KHCIIOTa, XUMUYECKHE CBOWCTBA, MOJIyueHHue, npuMeHnenue. [leiictBue
XJIOpa ¥ XJIOPOBOJOPOJa Ha OpraHU3M uejloBeka. BaxkHeiline XJIO0puabl U HX
HaX0JIEHHUE B IPUPOJIE

2.2

O6mras xapakrepuctuka anieMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENCHN OKUCIeHUs. CTpoeHHe U (PU3UYECKUE CBOMCTBA
NPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJIIOTPONHBIE MOAM(UKAIUU
KHCIOpoJa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢busznueckue u XuMH4ueckue cBoMcTBa. OKCHIBI Cepbl KaK IMpeICTaBUTENH
KUCJIOTHBIX OKcHAOB. CepHasi KUCIIOTa, (pU3HUecKre U XMMUYECKUE CBOMCTBA
(oOmmme Kak MpeicTaBUTENs Kiacca KHCIOT M cnenuduyeckue). XUMHUYSCKHUE
peaKIuu, JeKaIMe B OCHOBE MPOMBIILICHHOTO Croco0a IMOJydeHHs CEpHOMU
kuciotTel. [lpumenenue. Comu cepHOW KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbdar-uoH. Haxoxxnenue cepsl U €€ coelMHEHUI B Mpupoje. XUMHUECKOEe
3arpsi3HEHUE OKPYXKAloIIel Cpepl COeNMHEHUSMH Cepbl (KUCIOTHBIE OKIH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €T0 MPEeI0TBPAILCHUS

2.3

OOmast xapakrepucTuka s71eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIIEHUA. A30T, paClIpOCTPaHEHNE B IPUPO/IE,
¢usnyeckue U xuMuieckue cpoiictBa. Kpyrosopor a3ora B npupoae. AMMUaKk,
ero (u3n4eckue W XMMUYECKHE CBOICTBA, MojydyeHue u npumeHenue. Conum
aMMOHHUS, UX (Qu3nyeckue M XUMHUYECKHME CBOMCTBA, MpHUMEHEHHE.




KadectBenHnasi peakiiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOJIyueHHE,
(¢usnueckne W XUMHUYECKHE CBOWCTBa (0OIIME KaK MPEICTaBUTENS Kiacca
KHCTOT U cnenuduieckne). Vcnomb30BaHUE HUTPATOB M COJICH aMMOHHS B
KayecTBE MHHEPAJIbHBIX yJOOpeHUl. XUMHUECKOe 3arpsi3HEHUE OKpYXKaromen
Cpelbl COCTMHEHUSIMU a30Ta (KUCIOTHBIC JAOXKIH, 3arps3HEHUE BO3AyXa, MTOYBBI
Y BOJIOEMOB)

24

®dochop, amtorponHbie Moaupukamu Gochopa, GU3MUECKHEe U XUMUYCCKHE
ceoiictBa. Okcun ¢docdopa(V) u dochopHas xuciora, QUINICCKUE WU
XHUMHYECKHE CBOWCTBA, ToiydeHue. Mcmonp3oBanme ¢ocdaroB B KauecTBe
MUHEPAIBbHBIX YA0OpeHHIA

2.5

OO6miass xapaxkrtepuctuka s1neMeHToB |V A-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHBIE CTETNIEHW OKUCICHUS.  YTJIepoJ, aJuIOTPOIHBIC
MOJM(DUKAIINK, PACTIPOCTPaHEHUE B TIpUpoje, (U3NYECKHEe M XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopor yriepona B mpuposae. Okcuabl yriepona,
X (u3nYeckne W XUMHUYECKHE CBOICTBA, JCHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJTyYeHNE U TIPUMEHEHHUE. DKOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(lV); runoresa r100anbHOrO TOTEIUICHHWSI KIWMAaTa; MapHUKOBBIA
abdext. YrompHas kuciaota U €€ CoaM, uX (U3UYECKHE U XUMUUYECKUE
CBOWCTBa, MOJYYEeHHE W TpUMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanne KapOOHATOB B OBITY, MEAWIIUHE, MPOMBIIUICHHOCTH U
CEJICKOM XO35IMCTBE

2.6

HepBOHaLIaJ'IBHBIe IIOHATHUA 06 OpFaHI/IquKI/IX BCIICCTBAX KAK O COCIUHCHUAX
yriaepona (MeTaH, d3TaH, JTHJICH, AalleTHUJICH, 3TaHOJ, TJHUIEPHH, YKCyCHas
kuciora). VX coctaB m xumuueckoe crtpoeHue. lloHsTHe o Ouojornyecku
BOXHBIX BEIECTBAX: XHUpaX, OelKax, YIrJeBoJaXx — M HMX POJU B IKU3HHU
yeoBeka. MarepuanbHOe ©IWHCTBO OPraHWMYeCKHMX UM HEOPTaHHMYECKUX
COEeIUHEHNN

2.7

Kpemuwuii, ero ¢usnueckne # XUMHUYECKHE CBOMCTBA, TIOJydeHHUE U
npumeHenne. CoeuHeHUs KpeMHHsI B mpupoze. OOmme mnpezicraBieHUs 00
okcunie kpemuusA(1V) u kpemHneBoit kuciote. CHIMKAThI, UX UCIIOJIL30BAHKE B
OBITY, MEIUIIMHE, TPOMBIIICHHOCTA. BakHEHIIe CTPOUTEIbHBIE MaTepPHAIbL:
KepaMuKa, CTEKJIO, IeMEHT, OeToH, jkene300eroH. IIpobiembr OGe3o0macHOTrO
UCIIOJIb30BaHUS CTPOUTEIILHBIX MATEPUAIIOB B TOBCETHEBHOM JKU3HU

2.8

XUMHUUYECKUH SKCHEPUMEHT: H3y4eHUEe 00pa3loB HEOPraHUMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHCJOTBI; IPOBEIEHNE KaueCTBEHHBIX PEaKIMi Ha XJIOpU-
MOHbl M HaONIOZECHUE IPU3HAKOB HUX MPOTEKaHUS; OIBITHI, OTPAXKAIOILUE
¢u3nyeckue U XMMHUYECKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BMJICOMATEpUANIOB); O3HAKOMJIEHHWE C OOpas3lamMH XJIOpHIOB
(ranoreHuoB); O3HAaKOMJIEHME C oOpa3lamMu cepbl M €€ COeIMHEHUSIMHU
(BO3MOXKHO ~ HCIIOJIb30BAaHME BMJIEOMATepUallOB); HAOMIOAEHUE mpoliecca
oOyrnuBaHus caxapa MoJ JCWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4eHHE XUMHUYECKUX CBOMCTB pa3z0aBlIeHHON CEpHOI KUCIIOTHI, MIPOBEAECHUE
KaueCTBEHHOW peakuuu Ha cyinb(haT-uoH | HaOIIOJeHUEe TMpu3HaKa eé
NpOTEKaHUs; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOWCTBAMHM a30Ta, (hocopa u ux
COEMHEHUN (BO3MOKHO HCIOJb30BaHUE BHJIEOMATEpUANIOB), 0OpazlaMu
a30THBIX U (ocOpHBIX yIOOpEeHuH; noxyuyeHure, cooupaHue, pacrio3HaBaHUE U
U3Y4YEHHE CBOMCTB aMMHaKa; IPOBEJIECHUE KA4YECTBEHHBIX DPEAKIUI HAa HOH
aMMOHUST U QochaT-HOH U HU3YyYEHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aUMO/JIEICTBUE KOHIIECHTPUPOBAHHOM a30THOM KUCJIOTBHI C MEbIO (BO3MOKHO
HCIOJIb30BAHME BHJICOMATEPUANIOB); WM3YYEHHE MOJENEH KPHUCTAUIMYECKUX




peméTok anmasza, Tpadura, (QyuIepeHa; O03HAKOMJIGHHE C  MPOIECCOM
azicopOIMK pacTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOra3a; IOJIydeHUE, COOMpaHHE, paclO3HABAaHUE U M3YUEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KAadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CUJIIMKAT-UOHbl M H3yYCHHE IPU3HAKOB KX IPOTEKAHUSA; O3HAKOMIICHHE C
IPOAYKIMENH CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX
3a1a4 1o reme «BaxkHelre HeMeTaJUIbl U UX COSUHEHUSD

Mertannsl 1 ux COCANHCHUA

3.1

OO01as XapakTepUCTHKAa XMMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU UX
nonoxenus B Ilepuonnueckoi cucreMe XuMHUYeckux dnemeHtoB ..
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyInyecKkasl KpuUcTajsinyeckass pemérka. ODJEKTPOXUMHUYECKHH  psf
HaIpsDKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTayioB. OO0mue crnocoObl MOTydeHUs
MeTayutoB. [loHATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YYT'YH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B
OBITY ¥ TPOMBIIICHHOCTH

3.3

[Ilenounsle MeTauIbl: MOJOXKEHHE B Ileproanyeckodl cucTeMe XHMHYECKHX
anementoB J[.MI. MeHnneneeBa; CTpO€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
duznyeckue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI U
TUAPOKCUABI HaTpus M Kanuda. [IpuMeHeHHe IIeTOYHBIX METAUIOB M HX
CoeqUHEHNN

3.4

Illenoyno3eMenpHbIE  METaIbl MarHuid W KaJdblUW: TOJIOKEHHE B
[Tepuoanueckoit cucreme xuMuueckux anemMenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxXxOXACHHE B Tpupojaec. PU3MYECKHEe M XUMHYECKHE CBONCTBA
MarHus W Kaiublius. BakHeline coequHeHUs KaibIus (OKCHI, TUIPOKCH,
cosn). JKECTKOCTH BOJIBI M CTTOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMI: TIONIOXKEeHUE B Ilepromuyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
J.W. MenneneeBa; CTpoeHUE aToMa; HaxXOXACHUE B mpupoiae. Duznueckue u
XUMHUYECKHE CBOMCTBA aJIFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCUIA M THIPOKCHIA
ATIOMHUHUSA

3.6

Keneszo: nonoxkenue B [lepuoandeckoi cucreme XumMu4eckux snementon J[. M.
MenpeneeBa; CTpo€HHE aToMa; HaxoXKJIeHHEe B mpupoae. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcumabl, Tuapokcuabl u conu xenesa(ll) u
xenesza(lll), ux cocras, cBoiiCTBa U MOTyYeHHE

3.7

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJIJIOB M CILIABOB,
X (U3MYECKUMH CBOWCTBAMU; U3YyYCHHE PE3yJIbTAaTOB KOPPO3UH METAJUIOB
(BO3MOXKHO UCIIOJIb30BAHUE BUJICOMATEPHAJIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHSL OKCHJa KaJIbIUsl M HATPUsi C BOJOW  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); HCCICIOBAHUE CBOWMCTB JKECTKOW BOIBI;
mporecca TOPEHHs Kele3a B KHCIopojae (BO3MOXKHO — HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHHS KAYECTBEHHBIX PEAKIUN HAa HOHBI
(Maraus1, Kanbius, amoMuHus, uHKa, kenesa(ll) u sxemesa(lll), memu(ll);
HaOIOJIeHNE M OMMCaHUE MPOIECCOB OKPAITUBAHKS TUIAMEHU MOHAMH HATpHS,
Kaaus W Kanblus ~ (BO3MOXKHO  HCIIOJIb30BaHHWE  BUJEOMAaTEpHAIIOB);
ucclieJoBaHre aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATOMUHHUS M THAPOKCHIA
[IMHKA; pelIeHHEe dKCIIEPUMEHTAIILHBIX 3a/1a4 10 TeMe «BakHelIne MeTabl 1
WX COCAMHECHUSD

XUMHs U OKpy’Karolas cpeaa




4.1

HoBeie Marepuanibl 1 TexHOJOTHM. BemecTtBa u maTepuanbl B MOBCEAHEBHOMU
JKU3HU 4YeJIOBEKa. XUMHUS U 3J0pOoBbe. be30omacHoe uCroiab30BaHrE BELIECTB U
XUMHYECKUX peakiuii B ObiTy. llepBas mOMOIIb MpU XUMHUYECKHX OKOTaX U
OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  I'pPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxatomerd cpeabl [1/IK. Ponb XuMum B pelieHuu 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKH YII€BOAOPOAOB (Yrojib, NPUPOJHBIA ra3, He(Th),
IPOAYKTHI MX MIEPepabOTKH, UX POJIb B OBITY U IPOMBIIIIJICHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: M3y4eHUE 00pa3lloB MAaTEPUAIOB (CTEKIIO, CIUIABBI
METAJIJIOB, MTOJIUMEPHBIE MaTEPUAJIbI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJabTaTamMm
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUN MPUPOJbI, MOHUMAHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHUYECKONW HAyKH KakK 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOILIell KyJIbTypbl M HpPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;
ITOHMMAaHHE MECTAa XMMUHU CPEJIA IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaKquI; YMCHHUE HCIIOJIB30BaTh MOJCIN JJIA
00BIACHEHHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax nmpodeccuoHaATEHOMN NEATeTHOCTH, CBA3AHHBIX C XUMUCH U
COBPEMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMH Ha JOOCTHIXKCHUAX
XHMHYECKOH HAyKH, YTO ITO3BOJIUT OOYYArOIIMMCS paccMaTpUBaTh
XUMUIO Kak cepy cBoel Oynymien mpodeccCuoHambHOM AeSITeIbHOCTH
U ceNlaTh OCO3HAHHBIM BBIOOp XMMMM KakK MPO(UIBHOTO NpeaMeTa
NP TIepeX0ie Ha YPOBEHBb CPEIHETO 00IIero oOpa3oBaHms

Bnanenue cucremMoil XMMHUYECKHMX 3HAHMH W YMEHUE MPUMEHSTH
CUCTEMY XMMUYECKUX 3HAHUM, KOTOpasi BKIIOYAET:

2.1

Ba)KHEHIINE XWMHUYCCKUE TIIOHATHS: XHMHUYECKHHA JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJJHOPOIHAS U
HEOJHOPOJIHAsT CMECh, OTHOCHUTEJIBHBIC aTOMHAas M MOJICKYJISIpHAS
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJIPHBIN
00bEM, OKCHJI, KHUCIOTa, OCHOBaHHE, COJb (CpemHssl), XUMHYCCKas
peaknusi, pPeaKiMd COCIMHEHHS, PEAaKIUH pPasIoKEHUs, pPEaKIuu
3aMeIleHUs, PEaKIMK OOMeHa, TerIoBOM A(h(EKT peakuuu, dK30- U
SHJIOTEPMHUYECKUE PEAKIMU, PACTBOP, MAcCOBas JOJS XUMHUYECKOTO
9JIEMEHTA B COCAMHEHUH, MAacCOBasl J0JIs U TIPOILICHTHAS! KOHIICHTPALUS
BEILIECTBA B PACTBOPE, PO aTOMA, AIICKTPOHHBIN CJIOM aToMa, aTOMHasl
opOuTanb, paauyc aToma, BaJCHTHOCTb, CTEIICHb OKHCJICHUS,
XUMHUYECKas CBSI3b, MIICKTPOOTPHILIATEIIBHOCTD, MOJISIPHAS U HETIOJIIPHAS
KOBAJICHTHAass  CBs3b, HMOHHAs  CBSI3b, METAIMYECKAs  CBS3b,
KpHCTAJUIMYECKas pemeérka (aroMHas, WOHHAs, MeETaJUIM4ecKasi,
MOJICKYJISIpDHAsl), MOH, KAaTHOH, aHHOH, SJICKTPOJHUT M HEJICKTPOJIUT,
ANEKTPOJIUTHYECKAsT JTUCCOIMAINSA, pPEaKlUd HOHHOrO OOMeHa,
OKUCITUTENTFHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKUCIUTENh |
BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAHOBICHHME, DIIEKTPOJIHU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE peaKIuH,
CKOpOCTh XUMHUYECKOW peakimu, karanmzarop, IIJIK, xoppo3sus
METAaJUIOB, CIUIABbI

2.2

OCHOBOIIOJIAraolIMe 3aKOHbl XHMHUH: 3aKOH COXPaHEHHS MaccChl,
nepuoanueckuid  3akoH JI.M. MeHnngeneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo




2.3

TEOPHUH XUMHH: aTOMHO-MOJIEKYIISIpHas TEOpHs, TEOPUS
3JIEKTPOJIUTUYECKON AUCCOMALINT

Brnagenne ocHOBaMu XMMHUYECKON TPAMOTHOCTH, BKJIFOUAKOLICH

3.1

YMEHHE MTPaBUIIbHO UCIOJIb30BaTh U3yUEHHbIE BEIIECTBA U MAaTEpUaIbl
(B TOM uHuClle MHHEpaJbHblE YAOOpEHHUs, METaibl M CIUJIaBbl,
IPOAYKTHl TEpepabOTKU TPUPOJHBIX HMCTOYHUKOB YIIIEBOJOPOJIOB
(yrnig, mpupoJHOro rasa, HeTH) B OBITY, CEJIbCKOM XO34HCTBE, Ha
IPOU3BOJICTBE M NOHUMAaHUE 3HAYEHUS >KUPOB, OEJIKOB, YIJIE€BOJIOB
JUIs OpraHu3Ma 4YeloBeKa; yMEHUE IPOrHO3UPOBaTh BIMSIHUE BEILIECTB
U XUMHUYECKUX IPOLECCOB HAa OPraHU3M 4YEJIOBEKA U OKPYKAIOILYIO

MIPUPOJHYIO CPEY

3.2

YMEHUE WHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSIMHU JPYTUX
y4eOHBIX MPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IUYHBIMU MCTOYHHKAMU HHMOpMaLuu
o XUMHMM (HayyHass M Hay4yHO-TIOMYJIsIpHas JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHMBHO OIICHWBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
MpEeBpaIIeHUsIX U  NPAKTHUYECKOM  TPUMEHEHWH U yYMEHHUE
WCII0JIb30BaTh €€ s pelieHus yaueOHO-TI03HaBaTeIbHbIX 33124

Bnagenue ocHoBaMM MOHSATHMHOIO ammapara ¥ CHMBOJMYECKOTO
A3bIKa XUMUU JJI COCTaBJIEHUS (HOPMYST HEOPraHMYECKHUX BEIIECTB,
YpPaBHEHUM  XMMHYECKMX  pEaKIUH; OCHOBAMM  XUMHYECKOH
Homenkiatypsl (IUPAC u TpuBnaibHON)

YMeHne oOBSICHATH CBSI3b TOJIOKECHHS djemMeHTa B Ilepmomnueckoii
CUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sjapa, oOIiee Yucio
9JICKTPOHOB), pacHpeleeHUEM DIIEKTPOHOB TI0 SHEPreTHYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOJIOB, KU U KaTbIINS

[IpencraBinenre 0  MEPUOJUYECKONM  3aBUCHMOCTH  CBOWCTB
XMUMHUYECKUX 3JIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIBHOCTH),
OPOCTBIX U CJOXHBIX BEHIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuomuueckoii cucreme (B MajblXx [epHOJaX M TJIaBHBIX
MOJArPYIIAax) U AIEKTPOHHOTO CTPOCHHUS aTOMa

Ymenue knaccuuuupoBarb:

7.1

XUMHNYCCKHUEC JICMCHTBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC PCAKIIMHU

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJIICHUA XUMHWYCCKUX 3JICMCHTOB, 3apsn
HOHa

8.2

BUJI XHMHUYECKOM CBSI3M U THII KpI/ICTaJIJIH‘leCKOﬁ CTPYKTYPBI B
COCAUMHCHUAX

8.3

XapaKTEp CPEAbl B BOAHBIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIIUTCIIb U BOCCTAHOBHUTCIIb

YmMmenue XapaKTCpru30BaTh (I)I/I3I/I‘{CCKI/IC U XMMHYECKHUE CBOMCTBA:

9.1

MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anMas,
KpeMHUH, a3oT, docdop, cepa, XJIOp, HATpuH, Kalud, MarHuii,




KaJIbIIUH, ATFOMUHHH, JKEJI€30)

CJIOKHBIX BEILECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpPOB (BOJA,
aMMHMAK, XJOPOBOJOPOJ, CEPOBOJOPOT, OKCHAbBI M THUIPOKCHIbI
metamioB |-IIA rpynn, amomunus, meau (Il), nunka, xeneza (Il u

9.2 [11), oxcuaer yraepona (I u V), kxpemuust (1V), azora u dpochopa (111
u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras, a30THasd,
(docdopHas, yrojapHas, KpeMHHEBAsI KHCIIOTA U UX COJIH)
MPOrHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA  BEIIECTB B
93 3aBHCHMOCTH OT HX COCTaBa M CTPOCHUS, NMPUMEHEHHE BEIIECTB B
' 3aBUCHMOCTH OT MX CBOWCTB, BO3MOXHOCTh MPOTCKAHMS XUMUICCKHIX
MIPEBPAMIECHUHN B PA3ITHIHBIX YCIOBUIX
10 YMeHue COCTaBIIATh MOJICKYIIIPHBIC U HOHHBIC YPAaBHCHUS PEaKlnii, B
TOM YHCIIE!
10.1 peakiuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
103 WUTIOCTPUPYIOIINX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
(rpynn) HeOpraHWYeCKHX BEUIECTB
10.4 MTOATBEPIKTAIONUX TCHETHUECKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHue BBIUUCIATD (IPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJF0 XUMHYECKOTO JIEMEHTA B COCTUHCHUHT
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra30B
11.4 [0 ypaBHEHUSM XHMHUYECKUX pEaKIM M HaXOIUTh KOJIMYECTBO
BEIIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAaHUE) IPU U3YYEHUH BEIIECTB U
XUMHUYECKUX SBIIEHUH; yMeHHe chOopMylIupoBaTh MpoliemMy u
MIPEJIOKUTh MYTH €€ pelIeHHUs
129 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIECTBAMHU, XHUMHYECKON
MOCYA0HU U 1a00paTOPHBIM 000PYIOBaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCEHEBHOM JKU3HU, MPABUIIAMH TIOBEICHUS B LENAX COEpeKeHUs
123 3I0POBbSI M OKpYXKAIOUIel MPHUPOAHON Cpelbl; MOHHMaHuE Bpeaa
(omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEAeNEHHBIX
BEIIECTB, CIOCOO0B YMEHBIICHUS U MPEAOTBPALICHUS HUX BPEAHOTO
BO3JIEUCTBUA
13 Hannune mpakTH4ecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEIYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
U3yYeHHe U ONHMcaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE
131 ¢  GuU3MYECKUMHU M XUMHUYECKHUMH  SIBICHUSIMU;  OIIBITHI,
WUTIOCTPUPYIOIIKNE MPU3HAKH NMPOTEKAHUS XUMHUECKUX peakiui
13.2 n3yueHHe cnocoOoB pasaesieHus cMecen
MOJIydeHHE KHCIOpoJa M M3yYeHHE ero CBOICTB; MOJIydyeHHE
13.3 BOJIOPO/Ia U U3YY€HHE €ro CBOMCTB; MOJIydeHHUE YTJIEKHCIOTO Ta3a M

HU3YUCHHUC CTO CBOﬁCTB; MOJIY4YCHHUC aMMHAKa U U3YUCHHUC CTO CBOICTB




13.4

IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJed
pacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHUE WHJIMKaTOPOB (Jrakmyca, METHUJIOpaHIKa u
(denondranenna) s ompeAeNeHUS XapakTepa CpeAbl B PacTBOpax
KHUCJIOT U LIeoYei

13.6

WCCIICIOBAHUE U OINUCAHHE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YUYECHUE B3aUMOJACWUCTBHS KHCIOT C METaJLUIaMH,
OKCUJAMH  METAJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAHUSAMHM, COJISIMU; IIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOrO MeTajula JpPYyrdM W3  pacTBopa  COJIM;
uccueoBaHue aM(OTEPHBIX CBOMCTB THAPOKCUIOB ATIOMHUHHUS U
IMHKA

13.7

pelieHne SKCIepPUMEHTAIBHBIX 3a1a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHEHUI; «INEKTPOIUTUYECKAS
mucconuanusay;, «BaxHeWme HeMETamiabl W WX COCIUHCHUSY,
«BasxkHene MeTalIbl 1 UX COSTMHEHMS

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUTIOCTPUPYIOIIAE  MPH3HAKH
MPOTEKaHMs PEaKIii MOHHOTO OOMEHa; KaueCTBECHHBIC PEaKIMU Ha
MPHUCYTCTBYIOIIME B BOTHBIX PAcTBOPax HOHBI: XJIOPHI-, OpOMUI-,
noaun-, cynbdar-,  ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJIbLUs, ATFOMAHUS,
xenesa (2+) u xenesa (3+), meau (2+), HuHKa

14

VYMmenue:

14.1

MPENCTaBIATh pe3yiabTaThl dSKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, TpaUKOB W TaOMUI] U BBISBIATH SMIUPHUECKUE
3aKOHOMEPHOCTH

14.2

yCTaHABIUBATh CBSI3U MEXIY peajibHO HAOII0AaeMbIMU XUMUUYECKUMU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOAAIIMMHU B MaKpO- 1 MUKPOMHUPE,
O0O0BSACHATH IPUUYUHBI MHOTOOOPAa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Uucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI W MOJICKYIJIBI. Xumunueckue osiaeMeHTBl. CHMBOJIBI  XMMHYECKHX
OJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumndeckas popmyra. BanreHTHOCTh aTOMOB XUMHUYECKHUX 371eMEHTOB. CTEneHb
OKHCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAsS aTOMHAs Macca.
OtHocHTEILHAS MOJICKYJIApHasd mMacca. Maccosas J0JI1 XUMHUYCCKOT'0O 3JIEMCHTA
B COCIMHCHUH

1.5

KonmuuectBo BemectBa. Monb. MomsipHass mMacca. MoJspHBIM 00bEM Ta3oB.
BzanmocBsa3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAMHUIL BEIICCTBA

1.6

@u3nyecKkue U XUMUYECKHE SIBJIICHUSA. XUMHYECKAsl peaknus U €€ NPHU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKHE YPAaBHEHUS

[Iepnognueckuit 3akoH n Ilepuonnmueckas cHcTeMa XUMHUYECKHX SJIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepnognueckuit 3akoH. Ileproanueckas cucreMa XUMUYECKUX 3eMeHToB [[.1.
MenneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICIT TOPSAKOBOIO HOMEPA,
HOMEPOB MEPHUOJA U TPYIIIBI AJIEMEHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX siaep. M3otombl. DnekTpoHsl. CTpoeHne
JNEKTPOHHBIX O000JI0YeK aToMOB TMepBbIX 20 XUMHYECKUX 3IIEMEHTOB
[Tepuomuueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKHX 3JIE€MEHTOB MEPBbIX TPEX
NEepUOJIOB, Kanus, KajJblUs (paauyca aToOMOB, 3JIEKTPOOTPULIATEIHHOCTH,
METAIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) H HX COCJUHEHUHA B
COOTBETCTBUU C TIOJOKEeHUEM »diieMeHTOoB B Ilepuonmueckoil cucrteme u
CTPOEHUEM HX aTOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHass (HOJisipHasT M HEMOJIAPHAsl)  CBSI3b.
DNEeKTPOOTPULIATEIPHOCT ~ XUMUYECKHMX  dJJIeMeHTOB.  MoHHas  CBs3b.
Mertannnueckas CBS3b

3.2

Tunel KpuCTaUIMYECKUX pPEmETOK (aTOMHAs, HOHHAs, MeTaJuIhyecKkas),
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH U BUIA
XMUMHUYECKOH CBSI3U

Baxueitmme OpeaACTaBUTCIM HCOPraHNMYCCKUX BCHICCTB. Hemeramner u ux
CO€OUHEHMS. MeTaibl U UX COSIMHEHUS

4.1

Knaccudukamus ¥ HOMEHKIaTypa HEOPraHUYECKUX COEJAWHEHUN: OKCHJIIOB
(coneobpasyroriue: OCHOBHBIE, KHUCIJIOTHBIE, am(poTepHbIEC) u
HecolieoOpa3yrolre; OCHOBaHUN (UIENOYM W HEPAcCTBOPUMBIE OCHOBAHUS);
KACIOT (KUCIOpOAcOoAepkalmue ¢ OeCKUCIOPOIHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

@u3znyeckue U XUMHUYECKHE CBOMCTBA MPOCTBIX  BEIIECTB-HEMETAJJIOB!
BOJIOPO/Ia, XJIOPa, KUCIOPOJIa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS




4.3

@u3nyecKkue U XUMUYECKHE CBOMCTBA IPOCTBIX BELIECCTB-METAJIOB: JIUTHS,
HaTpHsl, Kajlus, MarHus U KajiblMs, aJlOMUHUS, XkKeje3a. DIEKTPOXUMUYECKUI
PsL HAIPSKEHUI METaJLIOB

4.4

dusnuecKkue ¥ XUMHYCCKHE CBOMCTBAa BOJOPOIHBIX COCAMHCHHH HEMETAJUIOB:
XJIOPOBOJIOPO/IA, CEPOBOJIOPOJIA, AMMHAKA

4.5

dusnyeckue U XMMHUYECKUE CBOWCTBA OKCHAOB HemerayuioB: cepwl (1V, VI),
azota(ll, IV, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Iony4denue
OKCHJIOB HEMETAIUIOB

4.6

Xumnueckue cBoictBa okcunoB: MeTawioB |A-IIIA rpynn, nunka, mequ(ll) u
xeresa(ll, 11). TlonyueHne OKCHIOB METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUM M aM(OTEPHBIX THIPOKCUIOB (HA MpPUMEpPE
TUAPOKCHIOB QJIIOMUHUSA, JKele3a, IuHKa). [lomyyeHune OCHOBaHHWN U
aM(OTEepPHBIX THAPOKCHUJIOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpPHHUCTOM, CepHOM, a30THOH, (hochOopHOU, KpPEeMHHEBOU, yrojbHOU. OcoObie
XUMUYECKNE CBOWCTBA KOHLEHTPUPOBAHHONW CEPHOM M a30THOM KUCIOT.
[Tonyyenue KkuciaoT

4.9

OO6mme XuMHUIECKHe CBOMCTBA cpeTHuX cosier. [lomydenue coeit

4.10

[Monyuenue, coOupaHuWe, pacro3HaBaHHE BOJOPOJA, KHUCIOPOIa, AMMHAKa,
YIJIEKUCIIOTO Ta3a B JabopaTopru

4.11

[Tonyuenne amMmMuaka, cepHOM M a30THOM KHMCIIOT B IPOMBINUIEHHOCTH. O0Imue
crocoObl NOJYYEHUsI METAJUIOB

4.12

I'enetnueckas CBSI3b MCXKOY KlIaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMHuecKux peakiuuil Mo pa3IMyHbIM MPU3HAKaM: [0 YUCIY U
COCTaBY Y4YaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY 3(deKTy, mo
W3MEHEHHIO CTENEHEeH OKUCIEHUS! XUMUYECKIX JIEMEHTOB

5.2

TennoBoit 3hHEeKT XUMUUYECKON PEeaKIuy, TEPMOXUMUYECKUE YPAaBHEHHS. DK30-
U DHJIOTEpMUYECKHe peakiuu. TepMoXUuMUUecKre ypaBHEHUs

5.3

OKXHCITUTEIIFHOBOCCTAHOBHUTEIILHEIC pPEaKknuu. OKHCIUTEIN U BOCCTAHOBUTEIH.
Hpoueccm OKHUCJICHUA u BOCCTAaHOBJICHUA. :‘)HGKTPOHHBIﬁ banaHc
OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pE€aKknuun

5.4

Teopm{ BHGKTpOHHTquCKOﬁ Jucconnalnmnu. KaTI/IOHBI, AHHNOHBI. BHCKTpOJ'II/ITbI u
HCOJICKTPOJIMTEI. CuipHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconuanumn

5.5

Peakuuu moHHOTO obMeHa. YcioBus IIPOTCKAHUA peaKHI/Iﬁ HMOHHOI'O 06MeHa,
IIOJIHBIC U COKpaH_IéHHbIC HOHHBIC YPABHCHU S peaKHHﬁ

XuMus 1 OKpYyXKaromas cpeaa

6.1

BemectBa u MaTc¢puajibl B HOBCCHHCBHOﬁ J)KU3HU 4eJloBeka. besomacHoe
HUCIIOJIb30BAHUEC BCIHICCTB M XHUMHUYCCKHX peaKLII/Iﬁ B na6opaTopHH u 6BITy.
HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX 0XKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKaromied cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MPEeIOTBpPAIICHHUS
[IpenenpHass momyctumas kouneHtpaius BemectB (IIJK). Pomp xumuum B
pEIIeHNH DJKOJIOTUYECKUX TMpobieM. YcCuieHHe MapHUKOBOTO dddekra,
pa3pylIeHUE 030HOBOIO CJIOS

6.3

[Ipumenenue cepsl, a3orta, pocdopa, yriepoaa, KpEMHHUS U UX COCIMHEHHH B
ObITY, MEAWIIMHE, MPOMBIIUICHHOCTH WU CelbCKOM XossiictBe. IlpumeHeHue




METAJUIOB M CIUIaBOB (CTayb, YYyryH, IIOpPAJIOMUHHUH, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeauHeHuil. [ToHaTue o KOppo3uu MeTalioB, OCHOBHBIE
crocoOBbI 3aIIUTHI KX OT KOPPO3HUHU

[IpupomHble UCTOYHUKU YIIIEBOAOPOAOB (Yrojib, MPHUPOIHBIA Ta3, HEPTh),

6.4 POIYKTHI MX TiepepaboTKu (OCH3MH), MX POJIb B OBITY M MPOMBIIIUICHHOCTH
[lepBoHavanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMSIX

6.5 yriieposia (MeTaH, 3TaH, STUIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsl KHCIIO0Ta).
[onsiTre 0 OMOTOTUYECKN BaKHBIX BELIECTBAX: JKUpaX, OCNKaX, yriaeBoaax — U HX
POJIM B 5KHU3HU YEJIOBEKA

7 Pacuérnr:

7.1 1o popMynaM XUMUYECKUX COETMHEHUN

7.2 Macchl (MaccoBOI) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHUYECKUM YPAaBHEHUSIM




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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