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MHNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbpHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTaBIEHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHO paboyeil mnporpamMmbl
BOCITUTAHUS U C yIETOM KOHIICIIIIUN MTPETOTaBaHusI yIeOHOTO TIPeAMETa « X UMM
B 00pa30oBaTeNIbHBIX Opranu3anusax Poccuiickoit deaeparuu.

[Iporpamma mo XuMuU MaéT MPEACTABICHHE O IENSIX, OOIIEH CTpaTeruu
OoOy4eHHs, BOCHHTAHUS ¥ Pa3BUTHA OOYYAIOMIUXCS CPEICTBAMH Y4eOHOTO
npeaMeTa, — yCTaHaBIMBAaeT  00s3aTelbHOE  MPEIMETHOE  COJAEpIKaHHe,
IpeayCMaTpuBaeT paclpeleieHue €ero Mo KilaccaM U CTPYKTYpUPOBAHUE 10
paznenaM M TeMaM MPOrpaMMbl TIO XHMHH, OMNPENEseT KOJWYECTBEHHbIE U
KauyeCTBEHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYTO
MOCJICIOBATEILbHOCTh ~ M3YYEHUS XHUMHH C Y4ETOM  MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TIpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00y4YarolMXCsi, ONpeaeNsseT BO3MOXHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHON 0Opa3oBaTEIbHOM
IpOrpamMMBbl Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TaKyKe TPeOOBaHMIA K
pe3yabTaTaM oOy4YeHHSI XMMHUH Ha YPOBHE TIEJIeH U3yUeHUsI PEeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIBHOW JEATEILHOCTH O00ydYaromerocs MO OCBOCHHIO
y4eOHOT0 CoAepIKaHUSI.

3HaHWE XHUMHH CIIYKUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHHUS
O0Oy4JaroIierocs, €ro MpeICTaBICHU O MaTepUaIbHOM €IUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (GOPMHUPYEMbIE XUMHUEH TPEACTABICHHUS O B3aMMOIIPEBPAIICHUIX
SHEPrud U 00 DBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEHICHUs TI100aNbHbIX
mpoOJeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPTETUUYECKOM,
MTUIIIEBOM M KOJIOTHYECKOM 0€301TaCHOCTH, TPOOJIEM 3paBOOXPAHCHHS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTCH  JJIT  CAaMOpAa3BUTHUSA W
dbopMHpoOBaHUs KYJIBTYPbl JUYHOCTH, €€ 001IeH U GyHKIIMOHATBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MBINLJICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CaMOCTOSTEIHHOW Y4EOHOW JIESATEIbHOCTH,
OKCIICPUMCHTAIILHBIX M HCCICIOBATEIBCKUX YMEHUM, HEOOXOIWMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHAITBHON JEATEIHHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOrO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATanoM B (OPMHPOBAHUN €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YJarOIITNXCS;



CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPO/IE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHUYECKOE
o0Opa3oBaHHE 00yYarOIIUXCS.

JlaHHbBIC HaIpaBJICHUS B OOYYEHHM XHMHH OOECIICUMBAIOTCS CIEMU(PUKON
COJICpKaHMsl  y4eOHOTO  MpeaAMeTa, KOTOPBIM  SBJISETCS  IMEJarorMuecKu
aJIalTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKU XMMHUU Ha ONPEeIEHHOM JTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHUsI OPUCHTUPOBAH Ha
OCBOEHHME OOYYaIOIIMMHCS CHCTEMbl NEPBOHAYAIBHBIX MOHATUNA XMUMHH, OCHOB
HEOPraHMYECKOW XHMHU W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX TMOHSATUU
OPraHuYeCKON XUMHH.

CTpykTypa coaepaHus MPOrpamMMbl MO0 XUMHH Cc(opMUpoBaHA Ha OCHOBE
CUCTEMHOro mnoaxoga K €€ uzyueHuro. CoaepKaHuE€ CKIQAbIBAETCS W3 CUCTEMBI
MOHSATHM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbl TI0 TPUHIIUITY
MOCJIEA0BATEIHLHOIO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoguueckoro 3akoHa /I. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUSI O CTPOCHUU aTOMa U XUMUUYECKOU CBS3U;

— TpENCTaBICHWA 00 DJICKTPOJUTUYECKOW JHUCCOIMAIUA BEIIECTB B
pacTBoOpax.

TeopeTudueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyroMy, BBITIONHSS (QYHKIIUA OOBSICHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI M BO3MOXHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS] U TMOTy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TMporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (hOPMHUPOBAHUIO
IIPEACTABIICHNS O XUMUYECKOW COCTABIIIOIIEH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTEeMHON NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HAaHHUIO U
METOJlaM TO3HaHUs B Hayke. M3yueHue XUMHUM NMPOUCXOAUT C MPUBJICUCHUEM
3HAHUM M3 paHee M3YUCHHBIX Y4eOHBIX NpeaMeToB: «OKpYKaAOIMMUA MUDPY,
«buomorus. 5—7 xkiacce» u «Pusuka. 7 Kinacey.

[Ipy w3ydyeHWH XUMHH TPOUCXOAUT (OPMHUPOBAHWE 3HAHWK OCHOB
XUMHUUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJIHOr0 M3 KOMIIOHEHTOB MHUPOBOHN KYJIbTYPBHI.
3amaya yuyeOHOTO mpeaMera COCTOUT B (OPMHPOBAHUM CHUCTEMbBI XUMHUYECKHUX
3HaHUN — BaKHEHINX (DAKTOB, MMOHATHM, 3aKOHOB M TEOPETHUCCKUX TTOJIOKCHHM,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUECKOIO XapakTepa, s3blka HayKdh, B



OpUOOIIEHNHM K Hay4YHbIM METOJaM I[IO3HAHUS MpPU M3YyUYEHUH BEUIECTB H
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUU U PA3BUTUU MTO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4YeOHO-IIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKOM
NESATENIbHOCTH, OCBOCHMM IIPaBMJ O€30IacHOro OOpalleHHsl C BELIECTBAMHM B
MMOBCEIHEBHOM XKU3HU.

[Tpu U3yyeHNH XUMUU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs BaXKHOE
3Ha4YeHHe NMPUOOpeNn TaKue 1IeJd, KakK:

— (opmupoBaHMEe MHTEIJIEKTYaJIbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY HPHUHSATHUIO PEIICHUH,
CIOCOOHOM alalTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIIEHUE
o0ydaromuxcsi K CaMOCTOATEIbHOW MMO3HABATEIbHON JEATEIBHOCTH, HAyYHBIM
METOJIaM MO3HaHUA, (GOPMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieueHne yCcaoBHil, CTOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOpPa3HOU NEATEIBHOCTH, MO3HAHUS M CAMOMO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHUMH), UMEIOUIMX YHUBEPCAIbHOE 3HAYECHHE IS
Pa3IMYHbIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue o0OmeHd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHHMA OOBSICHATH W OLEHUBATH SIBJICHUSA
OKPY’KaIOILIET0 MHpA, UCIOJb3Yys 3HAHUS M OIBIT, MOJYYEHHbIE NMPU U3YYECHUH
XUMHMH, TPUMEHATh UX IPU pEIIEHUH NpoOJieM B IOBCEJIHEBHON JKU3HU U
TPYIOBOH JESTEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHYECKMX OTHOLLUEHUM,
NOHUMAHUS LEHHOCTH XUMHUYECKUX 3HAHWM U1 BBIPAOOTKM HKOJIOTMYECKU
1eJIeco00pa3HOro TMOBEACHHUA B OBITY M TPYAOBOM JEATENBHOCTH B IENSIX
COXpaHEHUs CBOETO 3/10POBbS M OKPYKAIOIIEH ITPUPOJHOM Cpebl;

— pa3BUTHE MOTHUBALIMU K OOYUEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCHIMTAaHUIO HAa OCHOBE YCBOEHHUS OOILIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTA K OCO3HAHHOMY BBIOOpY MpOQWIsS W HAMpPaBICHHOCTH NajbHEHIIEro
oOyJeHMUS.

OOmiee YMCIO YacoB, OTBEAEHHBIX JMJI M3yYEHUs XHMHUUM Ha YpPOBHE
OCHOBHOTI'0 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kimacce — 68 gacoB (2 yaca B HEJIETIO).



COAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHble XUMHYECKHE TIOHATHUS

[Ipenmer xumuu. Poib XUMUU B )KU3HU YETIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemecTtBa. DuU3MUECKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTHE O MeToAax MO3HAHWA B XUMHHU. YHCThIE BEIIECTBA M CMECH.
Crioco0nI pa3jeneHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie 1 cloKHbIE BenlecTBAa. ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumuueckasi ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TMIOCTOSHCTBA CcocTaBa BenlecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca. MaccoBast 10711 XUMHAYECKOTO JIEMEHTA B
COEJIMHEHHUH.

KommuecTBo BemectBa. Mosnb. MoisipHast macca. B3auMocCBsI3bp KOITMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTMHEHUN.

PuU3NYECKUE U XUMUYECKUE SIBJICHUA. XUMUYECKask PEAKIUS U €€ MPU3HAKH.
3aKOH COXpaHEHHMS MAacChl BEIIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudpukanus
XUMHUYECKHUX PEAKINi (COeTUHEHUS, Pa3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJIOH, MpaBuiiaMu padOoThI B 1abOpaTopuu U
npuémamu oOpanieHus ¢ 1adopaTopHbIM 000PYAOBaHUEM, U3YUECHHUE U ONTUCAHKE
¢u3nyecKux CBOMCTB O0pa3llOB HEOPraHWYECKUX BEIIECTB, HaAOIO/IEHUE
¢usnyeckux (TIaBI€HHE BOCKA, TasHUE JIbJla, PACTUPAHHUE caxapa B CTYIIKE,
KUIICHUE U KOHJEHCAllMs BOJbI) U XUMHUYECKHX (TOpEHUE CBEYM, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCTIOTON) SIBICHUH, HAOII0ICHUE U
ONKMCAHUE TPU3HAKOB NPOTEKAHUS XMMHUYECKMX peakuuil (pa3ioKeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTHI C XJOPHUAOM Oapusi, pa3ioXeHHe THAPOKCHIA
meau (I1) npu HarpeBaHuu, B3aMMOJIEUCTBHE Keme3a ¢ pacTBopoM cosn menu (11),
U3Y4YEHUE CIOCOOOB pa3/elieHuss CMecel: ¢ TMOMOIIbI0 MarHuTa, (uiIbTPOBAHUE,
BbINIAPUBAHUE, JUCTHILISALINSA, XpoMaTorpadusi, MpoBeIeHUE OYUCTKH TOBApPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MAacChl, CO3JaHUE MOJIEIEH MOJIEKYII
(I1apOCTEePIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmecpk razoB. CocraB Bo3ayxa. Kucimopoa — 37I€MEHT M IpOCTOE
BemecTBo. Haxoknenuwe kuciopojga B HpUpoAE, (DU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrocoObl



MOJIYYCHHUSI KHUCTOpoAa B JIabopaTopuul H MPOMBIIUIEHHOCTH. KpyroBopoT
Kucaoposa B mpupoe. O30H — ayIoTponHas MOAU(PHUKALUS KUCIOPOIa.

TemnoBoil 3¢(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpaBHEHMUS,
DK30- M DHAOTEPMHYECKHE PEAKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/IyXa, yCWJICHUE NTApHUKOBOTO 3 deKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bomopon — anemeHT M mpocroe BemecTBo. HaxoxkaeHue Bojopoaa B
npupose, GU3MYeCKue ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHEe, CIIOCOObI
nosydeHusi. KHciioTel U CoJn.

MomnsipHbiii 00bEM ra3oB. PacuéTbl M0 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbL. Boma Kak pactBoputelib. PacTBOpHI.
HacpllieHHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jis BEIIECTBA B paCTBOPE. XUMUUYECKUE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponp pacTBOpOB B pUpOAE U B KU3HU 4esoBeKa. KpyroBopor Boabl B IpUpOJE.
3arps3HeHue NpUpOoIHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannyecknx coemnuHenuit. Oxcuapl. Knaccuduxarus
OKCHJIOB:  coyeoOpa3ytonue (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHbIE) W
HeconeoOpa3yromue. Homenkiatypa okcuaoB. @Dusmueckue M XUMHUYECKHE
CBOMCTBa OKCUJIOB. [lonydeHne okcuIoB.

OcHoBanus. Kiaccudukanuss ocHOBaHMM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. Homenkmarypa ocHoBaHui. PU3NYECKUE U XHMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucior. @usnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctn meraimmoB H. H. bekerosa.
[TonydeHue KUCIIOT.

Conu. Homenknatypa coneil. ®u3znueckue U XUMUYECKHUE CBOWCTBA COJICH.
[lonyuenue coien.

['eHeTMyecKas CBSI3b MEXKAY KJIaCCaMU HEOPTraHUYECKUX COCTMHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEIETICHUE COIEPHKAHUS KHCIOPOa B BO3/IyX€, MOIYUYEHUE,
coOupaHue, pacrno3HaBaHWE W M3YYEHHE CBOMCTB KHUCIOPOJa, HAOIIOACHUE
B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUSI BO3HMKHOBEHHUS U
MpeKpalieHus TOpeHus (moxapa), O3HaKOMJIEHWe C oOpa3liaMu OKCHUJIOB U
ONKMCAHUE HX CBOWMCTB, MOJYy4Y€HUE, COOMpaHUE, PACMO3HABAHUE U HU3YUYCHUE
CBOMCTB BojiOpojAa (ropeHue), B3aumojeiicTBue Boaopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIB30BaHUE BHAEOMaTEpHaAIOB), HaOM0AeHUE 00pa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHUE OCOOEHHOCTEM pacTBOPEHHS BEILECTB C
pa3IMYHOM PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOM
MacCOBOM J10J€M PaCTBOPEHHOIO BEUIECTBA, B3aUMOJICHCTBUE BOJIbI C METAJITIAMHU
(HaTpyeM ©  KaJbllueM) (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBaHNE O0pa3loB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE N3MEHEHHS OKPACKU MHAMKATOPOB B pACTBOPaX KUCIIOT U IIEJIOYEH,
u3ydyeHue B3zaumopenctBus okcuaa meau (II) ¢ pactBopom cepHON KHCIOTHI,
KHCJIIOT C MeTajulaMHi, pPEaKkUWil HEUTpAIM3alHH, IOJIYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHWE OJHOIO MeTajula JPYIMM M3 PacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaxHeWmme Kiacchl HEOPraHHUYECKUX
COECIMHEHUID.

Ilepuoanuecknii 3axkoH u Ilepuoamyeckasi cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBA3b.
OxHCIANTEIbHO-BOCCTAHOBUTE/IbHbIC PEeaKIUN

[lepBble TOMBITKM KiIAcCU(PHUKAMA XUMHUYECKHX dJeMeHTOB. [loHsTHE O
rpynnax CXOAHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEJIbHBIE METAJLIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIEe 00pa3yoT aM(poTepHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnonnueckuit 3axoH. llepuoanueckas cucteMa XUMHUYECKUX IIEMEHTOB /I,
HU. Mengeneera. KopoTkomepuoanas W JIUHHONEpHOAHAsS  (OpMbI
[Teprnoanueckoit cucrembl xuMuueckux 3yemeHToB 1. . Menaeneesa. [lepruobl
u rpynmbl. OU3WUECKUi CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB MEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX snep. M3oTonsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 00O0JIOYEK aToMOB TepBbIX 20 XUMHUYECKUX DJIEMCHTOB
[Tepuomuueckon cucremsl . M. MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nonoxeHuro B [lepuonnueckon cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPaJANyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U MEPUOJaM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHS HAaykh U npaktuku. [[. . MenneneeB — yd€HbI U
IPaKIaHUH.

Xumuyeckasi cBa3b. KoBajieHTHass (mosisipHass W HEMOJISIpHAsi) CBSI3b.
DJIEKTPOOTPHULIATEIIBHOCTh XUMUYECKUX 2JIEMEHTOB. MIOHHAs CBSI3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponiecchl OKUCIIEHNS U BOCCTAaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3IOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUJPOKCUIA I[IMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEaKLUN
(ropeHue, peakiu pa3ioKEHUs, COCTUHECHHUS).

Mesicnpedmemmnbwie ceaszu



Peanuzanusi MeXnpeaMETHBIX CBA3EH MPU M3YYEHUM XMMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BaHWE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATHM, TAK U TIOHSATHI, SIBISIOIINXCSI CACTEMHBIMU JIJI OTJAEIBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHATHS: HAy4YHBIM (akT, TUmoTe3a, TEOpus,
3aKOH, AaHallu3, CHHTE3, KiIacCuUKalMsI, TEePUOJAUIHOCTh, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJICJIIMPOBAHNUE, U3MEPEHHE, MOJEND, SIBJICHHUE.

dusuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMbI, PAJMOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUM 3apsji, BEUIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHHME BEIECTBa, ra3, (PU3MYECKUE BEIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: gporocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpaIbl, TOPHBIE IOPOJIHI,
MIOJIE3HBIE UCKOIAEMBbIE, TOTIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasA peakuus

[lepnonnueckuit 3axoH. llepuoanueckas cucteMa XUMHUYECKHUX AIIEMEHTOB /.
N. MenneneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KaJMs, KalblUs W HX
COCOMHEHU B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckoi
CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUJIbI XMUMHUYECKOW CBA3U. THUIBI KPUCTALIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKHA U
BHJIa XUMUUYECKOM CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKUX BEIICCTB. XUMHUYCCKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJlacCaM HEOPraHUYECKHUX
COCJIMHCHUH, TEHETUYECKasl CBSI3b HECOPTAHUYECKUX BEIICCTB.

Knaccudukanus XuMUIECKUX peakIuii 1Mo pa3InyHbIM IIpHU3HaKaM (TI0 YUCITy
U COCTaBy YYacCTBYIOIIUX B PEAKIMHM BEIICCTB, MO TEIIOBOMY 3(dekTy, 1o
W3MEHECHUIO CTEMEHEH OKHUCICHUS XWMHYECKUX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
Y4acTHUIO KaTaln3aTopa). IK30- U SHI0TEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonarne o ckopocTh XuMUuyeckoil peakiuu. [loHsTHe 00 00OpaTHMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [[oHATHE O TOMOTEHHBIX W TE€TEPOTCHHBIX
peakuusix. [lonstue o katanuze. [lIoHsTHE 0 XUMUYECKOM paBHOBEeCUU. DAKTOPHI,
BIIMSIOIINE HAa CKOPOCTh XHMMHUYECKOM PEAKIMU M TOJIOKECHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JJICKTPOHHBIM  OajlaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHOM ~ PEAKLIHH. CocraBienue YPaBHEHHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKIUA C  HUCHOJIb30BAaHUEM  METOJa
3JIEKTPOHHOIO OaJiaHca.

Teopus 37EKTPOIIUTUYECKON JUCCOLMALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MexaHnW3M AUCCOLMALMM BEUIECTB C Pa3JIMYHBIMU BUAAMU
XuMHUueckol cBsi3u. CteneHb aucconuanuu. CibHBIE U CJIa0bIe AJIEKTPOTUTHI.

Peaxiiuu nonHoro oo6MeHa. Y ciioBHs MPOTEKAHMS pPeaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HWOHHBIE YypaBHEHUs peakiui. CBoOICTBa KHUCIOT,
OCHOBAaHMI W coJell B CBETE€ MPEJACTaBICHUNA 00 BIEKTPOJIUTUYECKOU
nuccounanuu. KauectBeHHbIE peakiiuy Ha MOHBL. [loHsATHE O THAPOIN3E COJEN.

Xumuueckuui IKcnepumenm:

O03HAKOMJIEHHE C MOJEISIMU KPUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIIECTB — METAJUIOB M HEMeTauioB (rpaduTa M anmasa), CIONKHBIX BEIIECTB
(xJopuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakinu
OT BO3JICUCTBUS PA3IMUYHBIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPOINPOBOAHOCTH
pacTBOPOB  BEIECTB, MPOLECCA AUCCOLMALMHU KHUCIOT, IIEJIOYEeld U COJIeH
(BO3MOXHO  HCHOJB30BAHUE BUJEO MATEPUAIOB), IPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPHU3HAKW  MPOTEKaHHUS  peakuuid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHME Ta3a, O0Opa30BaHWE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakMH Pa3joKEHHs, COCAUHEHUs), PAaCllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOILIBIO KAaYECTBEHHBIX pEAaKUUHd Ha HOHBI, pELICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapakTepucTuka rajoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue u (pU3HUECKHE CBOMICTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHYECKHME CBOWCTBA HAa MpPUMEpEe  XJopa
(B3auMoOJIeliCTBUE C METalJlaMd, HEMeTalylaMH, UIeJIo4aMu). XJIOPOBOJOPOI.
ConsiHast KHCIOTA, XMMUYECKHE CBOMCTBA, IOJy4eHHE, NpUMEHeHue. JlelicTBue
XJOopa W XJIOPOBOJOPOAA HAa OPraHU3M 4YEJIOBeKa. BaxHeumme XI0opuabl U HUX
HaXO0KJEHUE B MIPUPO/IE.

OOmas xapakTtepucTuka 3neMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHune u (pU3MUEecKHe CBOICTBa
IPOCTHIX BEIIECTB — KUCIOPOJA U cepbl. AJJIOTPONHbBIE MOAU(DUKALIMNA KHUCIOPOIa
U ceppl. XUMHUYECKHe CBOiCcTBa cepbl. CepoBOAOPOM, CTpoeHue, (pu3uveckue u
XUMUYECKHE CBOMCTBA. OKCHABI Cepbl KaK MPEIACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qu3MUECKHe W XHMHYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENST KJjacca KHUCJIOT U crernuduyeckue). XHUMHUECKHUE PEakluu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MONYYeHHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCHOTHL. CONM CEpHOM KHUCIIOTHI, KAYECTBEHHAs PEAKIINs HA



cynbgar-uoH. HaxoxxneHnue cepbl M €€ coequHEHH B mpupone. XUMHUECKOE
3arpsi3HEHUE OKpPYXaloUlel Cpelbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JI0XK]IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPeJOTBPAILICHHUS.

OO6mias xapakTtepucTuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacnpoCTpaHEHUE B MHPUPOJE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopot a3ora B npupojie. AMMHaK, ero
duznyecKkre 1 XUMUYECKUE CBOMCTBA, MoJydeHre U npuMeHenue. Cou aMMOHUS,
ux (pu3mUeckre U XMMUYECKHe CBOMCTBA, MpuMeHeHue. KaduecTBeHHas peakius Ha
VMOHBl aMMOHUS. A30THas KUCJIOTa, €€ IOoJydyeHue, (pU3sM4ecKkue U XUMUYECKUE
cBOMcTBa (0OIIME Kak TMPEACTaBUTES Kjacca KHUCIOT U  creruduueckue).
Hcnonp30BaHWe HUTPATOB M COJEM AaMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopenuit. XumMuueckoe 3arpsa3HeHre OKpY Karolle cpe/ibl COeIMHEHUSIMHU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3Ayxa, HOuYBbl U BonoémoB). docdop,
ajutoTpornHeie Moaudukanuu docdopa, huznueckue U XMMUYECKHE CBOMCTBA.
Oxcun hocdopa (V) u bochopHas kucnota, Pu3nyeckre 1 XUMAYECKUE CBOMCTBA,
nosyuenue. Mcnons3zoBanue GpocdaroB B kKaueCTBE MUHEPATbHBIX YAOOPEHUI.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTE€pHblE  CTENEHU  OKHUCIECHUA.  YIJIEpOJ,  aJUIOTPOINHbIE
Moau(pUKalMKM, PpacIpoCTpaHEHHE B MpPUPOJE, (PU3MUECKHME U XUMUYECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepozaa B mpupoje. OKCHABI yTIlIepoaa, Ux
dusznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha J>KUBBIE OPTraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYECKHE IPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza ri00anpbHOrO TMOTEIUIEHUs KiIuUMaTa, MNapHUKOBBIN
3¢ ¢deKkT. YTonbHas KUCIIOTa U €€ COU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
noiyuyeHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHayasbHbBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yraepojia (MeTaH, 3TaH, STUJIEH, alleTUIIEH, 3TaHOJ, IITMUEPUH, YKCYCHAs KUCIIO0TA).
[IpuponHble WCTOYHUKH YTIAEBOAOPOAOB (Yroib, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHl MX TepepaboTku (OeH3MH), UX pOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTrie 0 OMOJIOrMYECKU BaXKHBIX BEIIECTBAX: )KUpaX, OeJIKax, yrieBoJax — v Uux
poiiu B KM3HM 4YelloBeKa. MarepualbHO€ €AMHCTBO OpPraHUYECKUX U
HEOPraHMYECKUX COCIMHEHHIA.

KpeMHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHUE H
npuMmenenue. CoenuHeHUs KpeMHus B mnpupoge. OOmue mnpeacTtaBieHus o0
okcuzne kpemHus (IV) m xpemuueBod kuciore. CHIMKaThl, UX HCIOJIb30BAHHE B
OBITY, B NMPOMBIIUIEHHOCTH. BaxkHeillllne CTpOUTENbHbIE MaTepuajbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpobmeMbl 0e30MacHOro KCIOIb30BaAHUS
CTPOUTEIIbHBIX MATEPUAJIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpa3lioB HEOPraHWYECKUX BEUIECTB, CBOMCTB COJSIHOM KHUCIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX PEAKIIU Ha XJIOPUJI-MOHBI U HAOJIIOJICHUE PU3HAKOB
WX TPOTEKAHWs, OIBIThI, OTpaKaIIKMe (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
rajoreHoB M HX COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHUE BHUIECOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMu XJOpPUAOB (TAJOTEHUIOB), O3HAKOMJIEHHE C
oOpasmaMu  ceppl MU €€  COeAUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOJIOICHUE TIpoIiecca OOYTIIMBaHUS caxapa MoJ ICUCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIIEHHON CEPHON KHUCIIOTHI, TPOBEACHUE KAYECTBEHHON PEaKIMy Ha CyJb(aT-
WOH U HaONIOZIcHUE Mpu3HaKa €€ MPOTEKAaHHs, O3HAKOMIICHHE C (DU3MYECKUMU
cBOMcTBaMU a30Ta, ¢ochopa W HX COEAUHECHHM (BO3MOXKHO HCIIOJIB30BAHUE
BUJICOMATEPHAIIOB), O0Opa3iiaMu a30THBIX U (OChHOPHBIX YI0OpEeHUM, MOTydeHHE,
coOupaHue, pacro3HaBaHWE W M3YyYCHHE CBOWCTB aMMHaKa, IPOBEIACHHE
KaueCTBEHHBIX PEAKIIMH HA MOH aMMOHHUSI B pocdaT-uOH U N3yYeHUE PU3HAKOB
UX MPOTEKAHUSI, B3AUMOJICHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJIEOMATEPHUAIIOB), U3ydeHue  Mojelen
KPUCTAJUTMUECKUX PEmETOK anmasa, Trpadwura, ¢yuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOrasa, MOJy4eHHe, COOMpaHHue, paclo3HABaHUE U M3YyUYCHHE
CBOMCTB YTJIEKHUCIIOTO Tra3a, MPOBEJACHUE KAYECTBEHHBIX peakluid Ha KapOOHAT U
CWIMKAT-UOHbl M M3Yy4YCHHE TMPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PELICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenIe HeMeTauibl U UX COCUHCHUSD.

MeTtasiibl M X COeTUHEHUS

OO61mast XxapaKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
uX TmonoxkeHus B llepumogmdeckor cucremMe XuMHYecKux dneMeHtoB /[l .
MenneneeBa u ctpoeHus atomoB. CTpoeHHE METaIOB. Mertamiudeckas CBA3b U
MeTaJIMYecKasi ~ KpUCTaUIMYecKass  pemeéTka.  DIEKTPOXMMHYECKUM  psia
HaMpsHKEHUN MeTauioB. @U3nyecKre U XUMUYECKHe CBOMCTBa MeTaiioB. O01ue
CrocoObl ToNydeHus: MeTaioB. [loHATHE O KOPPO3UM METAJIOB, OCHOBHBIC
CrocoObl 3auUThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MIPOMBIILJICHHOCTH.

[Ilenounsie mMeTayuibl: nojgoxeHue B Ilepuoanyeckon cucremMe XUMHYECKUX
sanementoB [[. M. MeHnneneeBa, cTpoeHME HMX aTOMOB, HAXOXKJIECHHE B IPUPO/IE.
duznyueckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpust v Kanus). OKCUIbl U



TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHWe WIENOYHbIX METauIOoB M HX
COCUHCHMMU.

IIlenoyHo3emenbHbIE METAJUIBI MarHuid M KaJblMK: IIOJIOXKCHUE B
[Teprnonnyeckoil cucreme xumudeckux snemeHtoB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHHE B pupojie. DU3NdecKkrue 1 XMMUYECKUE CBOMCTBA MAarHUS
U Kanplusa. BaknHeilmue coeluHEHUS KalbIusd (OKCHJ, THAPOKCHI, COJIH).
XKécTkocTh BOJBI U CIOCOOBI €€ YCTPaHEHUS.

AJIIOMUHUIN: TTO1I0’KeHKE B [IeproAM4ecKoi CUCTEME XUMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHUE aToma, HaXOXIACHUE B Ipupone. Pusnyueckue u
XUMHUUYECKHE CBOMCTBA altoMUHUS. AMMOTEpHBIEC CBOMCTBA OKCHJIA U THIPOKCH 1A
aJIIOMHUHMS.

Keneso: nonoxenue B lleproanueckon cucCTeMe XUMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHME aTOMa, HaxOXKAeHWE B mpupoac. PuU3MUYECKHE WU
XUMHUUYECKHE CBOMCTBA xkeme3a. OKCHIbl, THAPOKCUIBI U coiin xkenesa (1) u sxenesa
(IIT), nx coctas, CBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMu METAUIOB W CIUIaBOB, WX (PU3MYECKUMHU
CBOMCTBaMH, M3Y4Y€HHE PE3YyJbTaTOB  KOPPO3UHU  METAIOB  (BO3MOKHO
HCIIOJIB30BAaHNE BHUJEOMATEpPUANIOB), OCOOCHHOCTEH B3aMMOJICMCTBUS OKCHJIA
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJIB30BAaHUE BHJICOMATEPHUAIIOB),
WCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJIE3a B KHUCIOPOJE
(BO3BMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHAIOB), TMPU3HAKOB  MPOTEKaHUS
Ka4ECTBEHHBIX PEAKIMM Ha WOHBI: MAarHus, KajJbliMs, aJIIOMUHMS, IIUHKA, >Kelie3a
(IT) u xene3a (III), meau (1), HaGMrOIEHNE U ONTMCAHUE TTPOIIECCOB OKPAIIUBAHUS
IJJaMEHH MWOHAMU HATpus, Kajlus M KalblUs (BO3MOXHO UCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUAPOKCHIA ATTFOMUHUS
Y TUAPOKCHUA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «BakHenme
METAaJJIbl U UX COCIMHCHUS.

XHMUA ¥ OKPYKAKOIIAS cpeaa

BemecrBa n Marepuanbl B MOBCEIHEBHOW KU3HHM 4eEJIOBEKa. be3omacHoe
WCIIOJIB30BaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBasi momomib mnpu
XUMHYECKUX 05KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIehd cpeabl (MpeaenbHas T0mycTUMAast
KOHIIeHTpalus BemiecTs, gaiee — [IJIK). Pons XuMuu B pellieHU 3KOJI0TUYECKUX
npoOaem.

Xumuueckuii Ikcnepumenm:

H3yueHHe OO0pa3loB MaTepHaIOB (CTEKJO, CIUIABBI METAJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnbnie ceaszu



Peanuzanusi MeXINpeAMETHBIX CBS3€M NMpH M3YYeHMM XMMHM B 9 Kiacce
OCYIIECTBIISIETCS 4E€pe3 HCIOJb30BaHHE KaKk OOIIUX €eCTECTBEHHO-HAYUYHBIX
HNOHSTHUN, TaK U MOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMU JJIs1 OT/IEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAYyYHbBIE TMOHSATHS: HAYYHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHHTE3, KIacCUpUKaLUsi, NEepUOJAUYHOCTb, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHSI, MAaTEPUAIIBI.

®dusuka: marepus, aTroMm, O3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAIHMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUI 3apsl, NPOBOAHUKH,
NOJYNPOBOHUKH, AUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHUE BELIeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
peméTka, CIulaBbl, (U3NYECKHE BEIMYUHBI, €AMHULBI U3MEPEHUs, KOCMHUYECKOe
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
yI00peHusi, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATeNIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBI,
N0JIE3HbIE UCKOIIAeMble, TOTITUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOT'O  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOy4YeHHMs] XMMHHU B €IMHCTBE Y4eOHOH u
BOCIIUTATEILHOM JACSATEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUMCKUMU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, MPUHSITHIMU B
oOlllecTBE MpaBWIaMd W HOPMAaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHSA U COITUATHM3AIINN 00YUaIOIIUXCSl.

JIM4HOCTHBIE  pE3yJbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBAaTbCSI CHUCTEMON TO3UTHBHBIX IICHHOCTHBIX OpHEHTallMi W
pacIIMpeHue OIbITa JeATeIbHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHMOTHYECKOr0 BOCTIMTAHUSA

[IEHHOCTHOT'O OTHOILICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyyHOMY HACIEIUI0, TTOHUMAHHS 3HAUYECHUSI XUMHUUYECKONW HAyKU B KU3HU
COBPEMEHHOI'0 OOIIeCTBa, CMOCOOHOCTH BIIAJIETh JIOCTOBEpHOM HH(oOpMaruen o
MEePEIOBbIX JOCTHKEHUSIX W OTKPBITHUSAX MHPOBOH M OTEUECTBEHHONW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHUCTBE MUpa U OOIIECTBA;

2) rpamJaaHCKOr0 BOCIIMTAHUSA:

MPEJCTABIICHUS O COIMAJIBbHBIX HOPMax M TNpaBUaX MEKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HON,  Y4eOHOHMCCIEOBATEIbCKOM, TBOPYECKOM M APYrUX  BHAAX
JESATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM IEATEIBLHOCTH TPH
BBITIOJITHCHUHM YYCOHBIX, TO3HABATEIbHBIX 3a/a4, BBITIOJIHCHAN XUMHUYECKHUX
AKCTIIEPUMEHTOB, CO3/IaHUHU YUEOHBIX ITPOCKTOB, CTPEMJICHHS K B3aUMOTIOHMMaHUIO
W B3aWMOIIOMOIIM B TIpoIllecC€ OTOM y4eOHOM JNeATeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEJEHUE M TIOCTYNKH CBOUX TOBAPHUILEH C TMO3UIUHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 IO3HAHUA:

MHUPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE U XMUMHUYECKOW pEeaKkuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBJISIOIINE
OCHOBY I TIOHUMaHHWs CYIIHOCTH HAyYHOW KapTHUHBI MHpPA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS TPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJTHOM CPEAOH, O PO XUMHUH B MO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHWBBI, HAIPABICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHHUU MO
XUMHH, HEOOXOJHUMBIC 11 OOBSICHEHUS HAOJIOJAEMBIX IPOIIECCOB M SIBICHUM,
MO3HABaTEIbHOU, MH(MOPMAIIMOHHON M YUTATEILCKOW KYJIbTYpPhl, B TOM YHUCJIE
HaBBIKOB CaMOCTOSITEJIbHOW pabOThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOM, JOCTYIHBIMU TEXHUYECKUMU CPEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOT U,

UHTepeC K OOyYEHHI0O U TO3HAHMIO, JH0003HATEIBHOCTb, TOTOBHOCTh U
CIIOCOOHOCTH K  €aMOOOpa3OBaHHUIO, TPOEKTHOW U HCCIEI0BATEIbCKON
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABJIEHHOCTH W YPOBHS OOy4YeHHUS B
JTaJIbHEUIIIEM;

4) popMupoBaHNS KYJbTYPbI 310POBbA:

OCO3HaHUE IIEHHOCTH >KW3HHW, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KW3HU, OCO3HAHUE MOCIEJICTBUA U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOAMMOCTH COOJIONIEHNUS TIpaBU OE30MacCHOCTH TPU  OOpalIeHuH C
XUMHYECKHMH BEILIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) Tpy10BOIr0 BOCIUTAHUSA

MHTEPEC K MPAKTUYECKOMY H3YyUYEHHIO Tpodeccuil u Tpyaa pa3iuyHoro poja,
YBaXEHUE K TPYLy U PE3yJIbTaTaM TPYIOBOM NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS TMPEJAMETHbIX 3HAHUN 10 XUMHUH, OCO3HAHHBIN BBIOOD
VHAMBUAYAIbHON TPAEKTOPUU MPOJOJIKEHHS 00pa30BaHUA C yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUHU, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENIHOW MPO(PECCUOHAIBHON JEATEILHOCTH U PA3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B MPOGECCUOHATIBHON CpeJie;

6) 3K0/10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKU 1E€JIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOYHHUKY
YKU3HM Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHMS, IOHUMAaHUE [IECHHOCTH 310POBOTO U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3NYEeCKOMY U TICUXHYECKOMY 370POBbIO, OCO3HAHHE IEHHOCTU COOIIOACHHUS
IpaBHJI OE30MMACHOTO TIOBEICHUS TPU PabOTe C BEIIECTBAMH, a TAKXKE B CUTYalUsX,
YTPOXKAKOUIUX 30POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TMPUMEHATHh 3HAHUS, MOJydaeMble NMPU HU3YUYEHUU XUMHUH, IS
pEeLIeHHUs 3a]1a4, CBA3aHHBIX C OKPYKAIOLIEH PUPOIHON CPENOU, ISl TOBBIIEHUS
YPOBHSI  AKOJOTMYECKOW  KyJbTYpPbl, OCO3HaHUS TJOOATBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM W MyTeH HX pEeleHUs MOCPEICTBOM METOJOB XUMUH,
DKOJIOTMYECKOTO MBIIIEHUS, yMEHUS PYKOBOJICTBOBATHCS UM B IIO3HABATEIILHOM,
KOMMYHUKATUBHOW U COLMAIILHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaIMETHBIX pPE3yibTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHpoBaHUS MHPOBO33PEHHUS OOIEHAy4YHbIE TOHSATUS (3aKOH, TEOopHs,
IOPUHLINIL, TUIIOTE3a, (PaKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX NMpEAMETax U MO3BOJIAIOT Ha
OCHOBE 3HAaHWH W3 ITUX NPEIMETOB (DOPMHPOBATH MPEACTABICHUE O IIEITOCTHOMN



HAy4YHOW KapTHUHE MUpPA, U YHUBEpPCAJIbHbIC YUeOHbIC NeHCTBUS (TT03HABATEIIbHbIC,
KOMMYHHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpble OOECHEeUnBaOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOU
NEeSTEIbHOCTH.

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIEe 1eiCTBUA

ba3oBble jornyeckue 1eMCTBUSA:

YMEHUS HCMOJB30BaTh MPUEMBI JIOTMUECKOTO MBIIIJIEHUSI TPU OCBOEHUU
3HAHHWH: PACKpPBIBATh CMBICT XUMHUYECKUX TOHSTHH (BBIACIATH MX XapaKTCPHBIC
MPU3HAKH, YCTAHABIMBATH B3aUMOCBSA3b C JPYTMMHU MOHSTHUSIMHU), HCHOJIb30BaTh
MOHATHUS JJ1s OObSICHEHUS OT/AEIbHBIX (PAKTOB U SIBJICHUI, BEIOMPATh OCHOBAHUS U
KpUTEPUU NIl KIacCU(DHUKAIMA XMUMHYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH,
yCTaHABIWBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JJOTUYECKUE PACCYKICHUS (MHIYKTUBHbIE, ITyKTUBHbBIC, TT0 AHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCE TO3HAHUA TOHATUS (MPEAMETHBIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa30BLIBATH MTUPOKO MPUMEHSIEMbIC B XUMUN MOJICIIbHBIC TIPEICTABICHHUS —
XUMUYECKUNA 3HAK (CUMBOJI 3JIE€MEHTAa), XMMHUuyecKas ¢opMmysia U YypaBHEHHUE
XUMHUYECKOMN peakIuu — MpHU PElIeHUH Y4eOHO-TT03HABATENbHbIX 3aa4, C yUETOM
ATUX MOJCIBHBIX TMPEICTABICHUN BBISBIATH M XapaKTEPHU30BATh CYIICCTBEHHBIC
MPU3HAKN U3y9aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUUECKUX PEAKITHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CJICJACTBEHHBIE CBS3U U
MPOTUBOPEYMS B U3YUAEMBIX IpoIleccaxX U SBIICHUSIX.

Ba3oBnle ucciieqoBarejILCcKue J1eCTBUSA

yMEHHE MCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIIOTE3BI TIO
MPOBEPKE MPABMIHLHOCTU BHICKA3bIBAEMBIX CYXKICHUI;

NpUOOpPETEHUE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMM U TMPOBEJICHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMI0JaTh 3a XOJOM IIporiecca,
CaMOCTOSATEIILHO TIPOTHO3UPOBATh €0 pe3yabTaT, (POopMyIHpoOBaTH OOOOIICHUS |
BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIBITa, HCCIICIOBAHMUS, COCTABIIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ nndpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
Pa3IMYHBIX BUJIOB U (DOPM MPEICTABICHUS, TTOJTYyIaeMYO U3 Pa3HbIX HCTOYHUKOB
(HAyYHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpPXKAHWSA, CIPABOYHBIE
nocobus, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO MH(DOpMaIHIO;



yMEHUE TPUMEHSTh PA3IMYHbIE METOJIbI U 3alpoChl MPHU TIOUCKE W OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX MJII BBITOJHECHUS
y4eOHBIX U MMO3HABATENIBHBIX 3aJ71a4 ONPEACIIEHHOTO TUIIA, TPUOOPETEHUE OTBITA B
00JaCTH  MCHOJIb30BaHUSI MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIaJICHUE KYJIbTYpOM aKTUBHOT'O MUCIIOJb30BaHUS PA3TMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (OpMY TIpEeACTABICHHS HHGOPMAIIIH U
WUTIOCTPUPOBATh pEHIaEMble 3aJa4ll HECJIOKHBIMH CXE€MaMH, JuarpaMMaMu,
apyrumu hopmamu rpauky U uX KOMOMHAIUSMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UMpOBaTh B Ipolecce Yy4eOHOH U
UCCJIeI0BATENbCKOM JEATEIbHOCTH MH(MOPMALIUIO O BIMSHUU TPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSHHE OKPYKAIOLIEH MNPUPOIHON
Cpepbl.

KoMMyHHUKaTHBHBIE YHHBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS:

YMEHHs 3ajJlaBaTh BOIPOCHI (B XOJ¢ Jauajgora W (WJIM) JIUCKYCCHUH) TIO
CYHUIECTBY  OOCYXJaeMoil  TeMbl, (OPMYyJIHUPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIOIHEHUS IPEMIOKEHHON 3a/1a4K;

YMEHHSI  MOPEACTABISATH  IOJYYEHHbIE  PE3yJbTaThl  [O3HABATEIbHOM
JEATEIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTAX; JE€JaTh MPE3CHTALUIO
PE3yJIbTATOB BBIMOJHEHUS XUMHYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOrO OMBITA,
1abopaTopHO# pabOTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yI€OHOTO MTPOCKTA);

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEJIbHOW W MCCIEAOBATEIbCKOM  NIEATENBHOCTH INPU  PELICHUU
BO3HMKAIOIIUX MPOOJIEeM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uuui (00CykaeHHsl, OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JEHUCTBUM, OIPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BEITIOJTHEHHOW PabOThI U IpyTHE).

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE Y4eOHbIE J1eHCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSTh UEIU IEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIMPOBATh U NPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
NeSITENIbHOCTD, BRIOMpATh Hanbosee 3 HeKTHBHBIE CIOCOOBI PEIICHUST YUYEOHBIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEHUCTBUUW MPU BBINOJHEHUHU 33JaHUN C Y4ETOM
MOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSAX,
OLICHMBATh COOTBETCTBHE IOJIYYEHHOI'O pPE3yJibTaTa 3asiBICHHOW LETU, YMEHHE
MCIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, Mpe/jlaraéMble B YCIOBUH 3aJaHUM.

HPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX PE3yNbTaTOB 10 OCBOEHHUIO 00S3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW deneparbHOl pabodeil MmporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIMIMMUCS Hay4yHbIC 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUM, chnenupuiecKkue s TpeAMETHOW o0mact «XUMHS», BHIIbBI
JEATEIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HaHMs, €ro HUHTEpIpEeTalnH,
peoOpa30BaHUI0 U MPUMEHEHHIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYyAITUSX.

K koHiry o0yuyeHus B 8 ki1acce rnpeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JIOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y OOYYAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMUYECKANA 3JIEMEHT, MPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI ATOMHAS U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEILECTBAa, MOJIb, MOJSIpHAs Macca,
MaccoBas J0Ji XUMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHUUYECKas pPEeaKIus, KiIacCU(UKAIUSI PEaKIUi: PEeaKinu
COCIMHEHNUS, PEaKIMU pPa3JIOKEHUsA, PEAKIUU 3aMENICHUs, PEaKIUU
oOMeHa, 9K30- U SHJIOTEPMUUYECKUE PEAKIINH, TEIIOBOM 3((EKT peakiumu,
SIPO aToMa, JJICKTPOHHBIA CJIOM aroMa, aroMHas OpOuTalb, PaaUYC
aTomMa, XMMHUYECKas CBA3b, MOJISIPHAST W HEMOJSIPHAs KOBAJCHTHAs CBS3b,
VWOHHAs CBS3b, MOH, KaTMOH, aHHOH, PacTBOP, MAcCOBasl JIOJISI BEILECTBA
(MpoueHTHasl KOHLIEHTpallKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHWYECKHX TOHSITUU H
MPUMEHSIThH 3TU NMOHSATHSI IPU ONKMCAHUU BEIIECTB U UX MPEBPALCHUI;

e HCIONB30BAaTh XHUMHUYECKYIO CHMBOJIMKY [UISI COCTaBlCHHUS (HOpMyI
BEILIECTB ¥ YPABHEHUI XUMUYECKUX PEAKIUN;

e ONpPENENATh BAJEHTHOCTh ATOMOB AJIEMEHTOB B OWHAPHBIX COCIMHEHHSX,
CTENEHb  OKUCIIEHUS  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHALJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCy COEOUHEHUN IO
dbopmynaMm, BHJ XUMHUYECKOHW CBsI3M (KOBAJIGCHTHAss W WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cmbica llepuoamueckoro 3akonHa J[. M. MeHnneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE TEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX JJIEMEHTOB OT MX MojoxeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAaHEHMsI MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHAa ABOTaJIpo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMU4Hyr0 Qopmy Ilepuoguyeckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «nodouynas noarpynmna (b-rpynmna)y, mansie u
OOJbIIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepuoguueckass cucrema XxuMmuueckux osiaementoB . .
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsif sapa, 00111ee YUCIIO AIEKTPOHOB
U pacrpeielIeHUe UX MO JIEKTPOHHBIM CJIOSIM);

KJIacCU(PHUIIMPOBATh XUMUYECKUE DHIIEMEHTHI, HEOPraHUYECKHUE BEIECTBA,
XUMUYECKHUE peakuuu (10 YUCIY M COCTaBYy Y4YaCTBYIOIIMX B pPEAKIUHU
BEILECTB, M0 TEIIOBOMY 3P QEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME XMMHYECKHUE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJITBEPKasi OMMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

MPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpPAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChI
BEIIIECTB, MAaCCOBYIO JOJII0 XHMHUYECKOTO »JJIeMEeHTa 10 ¢dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMHYECKOU PEaKIIHH;

MPUMEHSATH OCHOBHBIE OTIEPAITMN MBICIUTEIHLHOMN NEITeTbHOCTH — aHaJIu3
U CUHTE3, CpaBHEHHE, 0000IIeHNe, CHUCTeMaTH3alluI0, KIACCHU(PUKAIIHIO,
BBISIBJICHWE MPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJI1 M3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTEeCTBEHHO-HAYYHBbIE METO]IbI
MO3HAHUS — HAONIOACHWE, W3MEPEHUE, MOJCIHPOBAHHUE, SKCIECPUMEHT
(peaJibHBIN 1 MBICIICHHBIN );

ClIeIOBaTh  NpaBWJIaM  MOJIb30BaHUA  XMMHYECKOM  MOCylIol U
7a00paTOpHBIM  00OpY/JOBaHMEM, a TakXKe TMpaBWiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMH IO BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB TIO TMOJIYYEHHUIO U COOMPAHHIO
ra3o00pa3HBIX BEMIECTB (BOMOPOJAa ¥ KHCJIOPOJAA), MPHUTOTOBJICHHUIO
pAacTBOPOB C OMNPEACITEHHOW MAaCCOBOW JIOJIEM PACTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  HKCIIEPUMEHTHI  TIO
pacIo3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C IIOMOIIBIO HHINKATOPOB
(makmyc, GpeHonadTanenH, METHIIOPAHK U IPYTHE).

K koHIty oOyueHus B 9 KJiacce npeIMETHBIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH y 00YUaAIOIIUXCS YMEHUH:

pacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKHUX TOHSATHUWA: XHUMHYECKUN
AIIEMEHT, aTOM, MOJEKyJa, HOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi PeaKIusi, XUMUYECKasi CBs3b, TEIUIOBOM 3(dekT
peakiuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, 3JEKTPOIUTUYECKAsT HUCCOLMAIUS, PEAKIUU HOHHOIO
oOMeHa, KaTanu3aTrop, XWMHUYECKOe paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pPEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHHE U  BOCCTAaHOBJICHHUE,
aIoTponus, aM(pOTEPHOCTb, XUMHUYECKasi CBA3b (KOBaJCHTHAs, MOHHAaf,
MeTajuInyecKas), KpHUCTAUIMYecKas pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peakiuu, TMpeaeabHO JOMyCcTUMas
koHuentpamusa 1 [/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MIPUMEHSTH ATU TTOHSATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPaICHUT;
UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBlIeHUS (HOpMYyJ
BELIECTB U YPAaBHEHUN XUMUUYECKUX PEAKIINN;

OMPENEIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHHSIX Pa3JIMYHOIO COCTaBa, NPHHAMIEKHOCTh BEHIECTB K
ONpeNeIEHHOMY KJIACcCy COEQUMHEHUN 1o (opmyliaMm, BUJ XMMHYECKOM
CBsS3M (KOBaJEHTHasi, WMOHHAs, METAUIMYecKasi) B HEOPraHUYECKUX
COCIMHCHUSIX, 3apsi] MOHA IO XUMHUYECKOW (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUH, TUIT KPUCTAIUIMYECKON
PEIIETKY KOHKPETHOTO BEIECTBA;

packpsiBath cMbica Ilepuommueckoro 3akona JI. M. MenpeneeBa wu
JEMOHCTPUPOBATh €r0 IOHHMaHWE: OIKMChIBAaTh W XapaKTepHU30BaATh
tabmmunyo (opmy Ileproamueckoil CUCTEMBl XUMHUYECKHX AJIEMEHTOB:
pasnuyaTh TOHATHS «TJaBHas moarpynma (A-Tpynma)y U «moOodHas
noarpynna (b-rpynma)», maibie ¥ OOdbIIME MEPUOAbl, COOTHOCUTH
0003HAauYeHHUsA, KOTOpbIE HMEIOTCS B TEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XHMHUYECKHX
AIIEMEHTOB (COCTaB H 3apsa sapa, oOIIee YHCIO JIIEKTPOHOB U
pacmpeiieieHne WX 10 DJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCIWHECHUN B
npezenax MajiblX IEPUOJO0B U TIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KIaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMHUUYECKHE peakiuu (10 YMCIy M COCTaBy YYacTBYIOUIUX B pPEaKIMU
BEIIECTB, N0 TEIIOBOMY 3(h(DEKTy, M0 MU3MEHEHUIO CTETECHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepPU30BaTh (OMHUCHIBATH) OOIMME W CICHU(PUICCKHE XHUMHYCCKUE
CBOMCTBa TIPOCTBIX U CJOXKHBIX BEILECTB, MOATBEPXKAas OIMKHCaHUE
puUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINIA;

COCTaBISATb YPABHEHUS DJEKTPOJIUTUYECKON JUCCOLMAIMU  KHCIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIINA HOHHOTO



OoOMEHa, ypaBHEHHUS PEAKIUH, TOATBEPKIAIONIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIIHTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MIOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OallaHCa 3TUX PEaKIIN;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHX TMPEBpAIICHUN B PA3IUUIHBIX
YCJIOBHSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJEKYISIPHYI0O H MOJSPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCTMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHYECKOU PEaKIIHH;

coOmoaTh  MpaBWiIa  MOJIb30BAHMSI ~ XUMHUYECKOW  MOCYIOoM U
1abopaTopHbIM  000pyZOBaHHMEM, a TakkKe TMpaBuia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH TI0  BBITTOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TMOJIYYEHUIO U COOMPAHHIO
ra3000pa3HbBIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMM, TOATBEPKIAIONINE  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PAaCIIO3HABAThH OMBITHBIM ITyTEM XJIOPHI-, OpOMHU/I-,
noaua-, KapOoHar-, ¢ocdar-, cuIMKar-, Ccyiabdar-, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHMSI M WOHBI M3YYEHHBIX METAUIOB, MPHUCYTCTBYIOIIHNE B
BOJHBIX PACTBOPAX HEOPTAHUIECKUX BEIICCTR,;

IPUMEHSTHh OCHOBHBIE OIIEPAIH MBICIIUTEIHHON ACSITEILHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMAaTU3alUIo, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — IS WU3YYCHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIHUid, €CTeCTBEHHO-HAyYHBIC METOJbl TIO3HAHUSI —
HaAOJI0/IEHUE, W3MEpPEHUE, MOJCITUPOBAHUE, SKCIEPUMEHT (peasbHBbIl U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KoaunuyecrBo yacos
Ne HaumeHoBanue pa3iesioB u
KoHnTpoibHbIe IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero
padoThI padoThbI

Pa3znen 1. HepBOHa'laJIBHLIe XUMHUYECCKHUEC NTOHATUSA

Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 )
' IIPaAKTUYECKOM AESATEIBHOCTH

YeJioBeKa
BerectBa 1 XuMu4eckue
1.2 . 15 1
peakiuu
Hroro no pazneny 20

Paznen 2. BaxxHelinue npeacTaBuTe/ M HEOPraHM4eCKNX BelecTB

Bosnyx. Kucnopon. [Tonsitue

2.1 6
00 okcHuaax

29 Bonopon. I[lonstue o kuciorax 2 1
U COJIIX

)3 Bona. PactBopsl. [lonsitre 06 5 1 1

OCHOBAHMUAX

OCHOBHEBIE KJIACCHI
2.4 . 11 1 1
HEOPTaHWYECKUX COCTMHEHUH

Hroro no paszneny 30

Paznen 3. [lepuoauveckuii 3akon u [lepuoanyeckasi cucrema xuMudeckux 3jiemeHToB . M. Menx
XumMnueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEILHBIE PEaKINU



Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

3.1 7
XUMHUYECKUX deMenToB /I, M.
MenneneeBa. CtpoeHue aToma
XUMHYECKAA CBI3b.

32 OKHUCIUTEIBHO- 8
BOCCTAHOBHUTEIHHBIC PEAKIINH

Hroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KJIACC

HaumeHnoBaHue pa3iesioB 4 TeM

KoanuyecTBo 4acoB

Ne i/ Kontpoabubie | IIpakTuue
NMPOrpaMMsbI Bcero
padoThI padoTsbI
Pa3znea 1. BemecTBo M1 XUMHYECKHE PeaKIMHU
11 [loBTOpeHnue u yriay6nenre 3HaHUR 5 |
' OCHOBHBIX Pa3JIelioB Kypca 8 Kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4
' peaxiuit
13 DNEKTPOIUTUYECKAS AUCCOIHAIIHSL. g I |
' XUMUYECKUE peakllii B pacTBOPax
Hroro no pazneny 17
Pa3pen 2. HemeTa/JIBI M MX CO€IUHEHUS
21 OO01as XxapakTepuCcTUKa XUMHUYECKUX 4 !
' aneMeHToB VIIA-rpynmel. ["anorensl
OO01mmas xapakTepucTUKa XUMHYECKHIX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XUMHUIECKHIX
2.3 aneMeHToB VA-rpynmbsl. A30T, hocdop u ux 7 1
COEIMHEHUS
OO61as XxapakTepuCcTUKa XUMHUYECKHX
2.4 anemeHToB I[VA-rpynmnsl. Yriaepoa u 8 1 2
KPEMHHUN U UX COETUHEHUS
Uroro no pazaeny 25




Pa3gen 3. MeTalIbI M UX COCIUHEHUSA

3.1 OO01ue cBoiicTBa METAIJIOB 4

3.2 Baxueiime MeTamibl U UX COEAUHEHUS 16
Uroro no pazneny 20
Paznen 4. Xumus 1 oKpyKawmas cpeaa

4.1 BemectBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3
Hroro no pazneny 3
PesepBHOoe Bpems 3
OBIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Je

3

IIpeamer xumun. Ponb XuMUM B )KU3HU
geJioBeKa. Teia U BelecTBa

ITonsTHe 0 METOAAX MO3HAHMS B XUMUH

[TpakTuueckas pabota Ne 1 «IIpaBuna
paboTHI B 1abOpaTOpuu U MPUEMBI
oOparieHus ¢ 1ad0opaTOpHBIM
000pyTIOBaHUEMY

YucTtsle BemecTBa U cMecu. CriocoObl
paszeneHus cmecen

[TpakTudeckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYHMCTKH TTOBAPCHHOM COJIH )»

ATOMBI U MOJIEKYJIBI

XHUMUYECKHUE JIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKHUX YJIEMEHTOB

HpOCTHe " CJIOKHBIC BEIICCTBA

ATOMHO-MOJIEKYJISIPHOE YUEHUE




10

3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuueckas hopmyia. BaaeHTHOCTD
aTOMOB XUMHUYECKUX IIEMEHTOB

11

OTHOCUTENbHASA aTOMHAag Macca.
OTHOCI/ITGHBHaSI MOJIeKyJISIpHaSI macca

12

MaccoBas J0JI1 XUMHUYCCKOI'O
3JICMCHTA B COCAMHCHUU

13

KonnuecTtBo BemectBa. Mob.
Momnsipnas macca

14

15

16

dusnueckre U XUMUUECKHUE SIBIICHUS.
XUMuYecKas peakius

[Tpu3Haku U yCIIOBUS IPOTCKAHHS
XUMHUYECKHX PEaKITHi

3aKOH COXpaHEHUsI MACChl BEIIECTB.
XUMUYECKHe YpaBHEHUS

17

18

19

BrrumcneHus KoJu4ecTBa, MacChl
BEIIECTBA 110 YPAaBHEHUSAM XUMUICCKUX
peakuui

Knaccudukanus XuMHUIECKUX peakiui
(coenuHeHus, pa3aoKeHUs,
3aMeIIeHHsI, 0OMEHA)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIoNeAncT. O6001IeHNe 1
CUCTeMAaTH3alus 3HAHUH

20

KonTponbnas pabota Nel o reme
«BemecTBa 1 XUMHYECKHE pEAKLIUN

21

Bo3nyx — cmecsk razos. Cocrtas
Bo3ayxa. Kuciopon — sneMeHT u




npoctoe BemecTBo. O30H

22

23

Ou3NYECKHe U XUMUYECKUE CBOMCTBA
KHCJIOpOJia (peaKIuu OKUCIICHHUS,
ropenue). [lonarue o6 okcumax

Crioco0bI MosTydeHus: KUCIopoa B

1abopaTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucaopoa

24

TennoBoii A3 HEeKT XUMHIECKOH
peaKIuu, TOHITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U
IHJIOTEPMHYECKHUX PEaKIUIX

25

TormBo (HedTh, Yroiab U METaH).
3arps3HeHue Bo3yxa, CHocoObl ero
IIPEJOTBPALCHUS

26

[IpakTnueckas padota Ne 3 o Teme
«[lomyuenue u cobupanue KuciIopoa,
M3Y4YEHUE €r0 CBOMCTB»

27

28

Bogopon — snemeHT u mpocTtoe
BemecTBO. HaxoxxaeHnue B nmpupoje

duznveckre U XUMUYECKHE CBOMCTBA
Bojopoaa. [Ipumenenne Bogopoaa

29

TlonsaTHe 0 KUCIOTaX U COJIAX

30

Crioco06bI osTydeHust BOJOpoa B
nabopaTtopuun

31

[IpakTnueckast pabota Ne 4 o reme
«Ilomyuenue u cobupanue BogOpoaa,
W3Y4YEHUE €r0 CBOMCTBY»




32

MousipHblii 00BEM razoB. 3aKOH
ABorazipo

33

Brrunciaenus o0béMa, KOJIUIECTBA
BEILIECTBA ra3a Mo ero U3BECTHOMY
KOJINYECTBY BELIECTBA MU 00BEMY

34

35

Brruncienus 006MOB ra3oB 110
YPaBHCHUIO PCAKITHMU HAa OCHOBC 3dKOHA
00BEMHBIX OTHOIICHUH ra30B

dusnueckue 1 XUMHYECKUE CBOMCTBA
BOJIbI

36

CocraB ocHoBanuii. [loustie 00
HHIUKATOpax

37

38

39

Bopna xak pactBoputens. HacblmeHHbIe
1 HEHACBHIILIEHHbIE PacTBOPBI. MaccoBas
707151 BELIECTBA B paCTBOpPE

[IpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBieHue pacTBOPOB ¢
ONpEIeIEHHON MacCOBOU J0JIei
PacTBOPEHHOTO BEMIECTBA»

Konrponsnas padora Ne2 o teme
«Kucnopoa. Bogopoxn. Bona»

40

Oxkcunpl: cocTa, KiaccupUKaIus,
HOMEHKJIaTypa

41

42

HOJ'Iy‘-ICHI/IC U XUMHYECKHE CBOMCTBA
KHUCJIIOTHBIX, OCHOBHBIX U aM(l)OTepHI)IX
OKCHU 0B

OcHoBaHUS: COCTaB, KJIacCU(PUKALINA,
HOMEHKJIATypa




43

[TonydyeHnue u XuMHUYECKUE CBOMCTBA
OCHOBaHUI

44

45

Kucnotsl: cocTas, kinaccupukanus,
HOMEHKJIaTypa

[Tonydyenue n XuMHU4YECKUE CBOMCTBA
KHCJIOT

46

Conu (cpeanue): HOMEHKIIATypa,
CHOCOOBI MOTYYCHHSI, XUMHUECKHE
CBOICTBA

47

[Tpaktudeckas padora Ne 6. Pemenne
AKCIIEPUMEHTANIbHBIX 33/1a4 IO TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COEIUHEHUN

48

49

50

51

['eneTnueckas CBS3b MEXKIY KIacCaMHu
HEOPraHWYECKUX COCTMHEHUN

O00011IEHNE U cCUCTEMATH3AlINI 3HAHWUI

Konrponsnas padora Ne3 o teme
"OCHOBHBIE KJIACChI HECOPTaHUYECKUX
coeqrHeHnin"

HepBHe IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_[I/II/I
XUMHUYECKUX 3JIeMEeHTOB. [IoHsATHE O
rpynmax CXOoAHbIX 3JICMCHTOB

52

[Tepuoanueckuii 3aK0H 1
[Tepuoanueckas cucteMa XUMHYECKUX
anemenToB 1. . MenneneeBa

53

[Iepuonsl, rpynmnsl, DOATPYIIIBI




54

Crtpoenue atoMoB. CocTaB aTOMHBIX
siaep. M3oTombl

55

CrtpoeHue 37eKTPOHHBIX 000JI09eK
aTOMOB 2J1eMeHTOB [lepuonnueckon
cuctemsl [. 1. Menneneera

56

57

58

XapaKkTeprucTUKa XMMHYECKOTO
3JIEMEHTA T10 €r0 IMOJOKEHUIO B
[Iepnonnueckoi cucreme /1. U.
Menpeneena

3unauenue [lepuoanueckoro 3akoHa aJis
pa3BuTHs HAyKu U npaktuku. 1. W.
MeunneneeB — y4€HBIM, IEAArOT U
rpaKIaHUuH

PesepBHblit ypok. O60061eHNE 1
CUCTeMaTH3alus 3HaHUH /
Bcepoccuiickas npoBepouyHas pabota

59

Kontponbnas padota Ne4 o reme
«Ctpoenue aromMa. XUMUYECKask CBSA3b)»
/ Beepoccwuiickas mpoBepoyHasi pabota

60

61

DNeKTPOOTPULIATENLHOCTh AaTOMOB
XUMHUYECKUX DJIEMEHTOB

HNonnas xuMmdeckast CBSI3b

62

KoBanenTnas noJjrsipHad XuMHUICCKas
CBA3b

63

KoBanenTnas HCMOJIsIpHAd XUMHUYCCKaA
CBA3b

64

CrerneHb OKUCIIEHUSA




OKHCIIUTEIbHO-BOCCTAHOBHUTCILHBIC

65 1
peakiuu

66 OKHUCIUTETN ¥ BOCCTAHOBUTEIIN 1
PesepBHbIit ypok. O6001IeHNE 1

67 CUCTEMATHU3AaIUs 3HAHUH 110 TEME 1
«CtpoeHne aToMa. XUMUYECKasl CBSI3b)

68 PesepBHbIit ypok. O600mICHNE 1 1
cUCTEMATHU3ALUA 3HAHUN

OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThbI

Je

3

[lepuoauueckuii 3aK0H.
[Tepnonuueckas cucrema
XUMHUYECKUX dieMeHToB /I, 1.
Menaeneena

3aKOHOMEPHOCTH B U3MCHCHUH
CBOMCTB XUMHUYECKUX DJIEMEHTOB
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX BELIECTB

Buael XuMHUeCcKOU CBI3U U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK

Konrponbnas padora Nel o teme
«IloBTOpEHUE U yriybiaeHue 3HaHUH
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kjlacca»

Knaccudukanus XumMudeckux
peakuuii Mo pa3IMYHbIM IPU3HAKAM

IToHsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [IoHATHE O TOMOTEHHBIX U
TFeTEPOre€HHBIX PEAKLIUAX

[ToHsATHE O XUMHUYECKOM PAaBHOBECHH.
@DakTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKOH PCAKIUHA U IMMOJIOKEHUC




XUMHYCCKOI'O paBHOBECUA

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peakiuu

10

Teopust 31EKTPOIUTUYECKOMN
muccouuanui. CuiibHbIe U cialble
AIEKTPOJIUTHI

11

12

Honnble ypaBHEHHS peakuuit

XUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBaHMH B CBETE MPEACTaBICHUI
00 2JIEKTPOIUTHYECKON AUCCOUAIITNH

13

XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
NpeACTaBICHUH 00
AJICKTPOJIUTUYECKON JUCCOIHAIIIHI

14

[TonsiTue o runponuse conen

15

O0001IeHYE ¥ CUCTEMATHA3ALUSA
3HAHUHN

16

17

[Tpaktuueckas padora Ne 1.
«Penienune 3KkCriepuMEHTAIbHBIX
3a1a49»

KonTponbnas padota Ne2 mo teme
«ONEKTpOIINTHYECKAs TUCCOLUALIUS.
XUMHUYECKUE PEaKIMU B pacTBOPax»

18

OO61as xapakTepUCTUKA raJOreHoOB.
XUMHUYECKUE CBOKMCTBA HA IIPUMEPE
XJjopa

19

XnopoBoaopoa. ComnsiHast KMCIIOTa,




XUMHUYECKHUE CBOMCTBA, MOIyUYCHHE,
MIpUMEHEHNE

20

[IpakTuueckas padora Ne 2 o reme
«lTomydeHnue COIsTHOM KUCIIOTHI,
W3y4YCHHE €€ CBOKCTBY

21

22

Beraucnienust mo ypaBHEHHSIM
XUMHAYECKHX PEAKIHH, €CITU OJMH U3
pEareHTOoB J1aH B U30BITKE

OO61mas xapakTeprcTHUKa SJIEMEHTOB
VIA-rpynmsl

23

AJTOTpOTHBIE MOTU(UKAIIMA CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHEHHIT
B IpUpojie. XUMUUYECKHUE CBOMCTBA
cepbl

24

25

26

CepoBoaopo/i, CTpoeHue,
bu3NYecKue 1 XUMHIECKHE CBOMCTBA
Oxkcuapl cepsl. CepHasi KMCIIOTA,
dbuznyeckue 1 XUMHUIECKHE CBOICTBA,
MpUMEHEHNE

XUMHUYECKUE PEeAKIUH, JIEKAITUE B
OCHOBE IIPOMBIIIUIEHHOTO CcII0co0a
[IOJIyYEHUS CEPHOU KHUCIIOTBI.
XUMHUECKOE 3arpsi3HEHUE
OKpYKaloIleH cpebl COETUHEHUSIMU
cepbl

27

Brruncienne MaccoBoii 10711 BbIX0/1a
HPOIYKTa PeaKkuu

28

OO6m1as XxapakTepuCTHUKA SJIEMEHTOB




VA-rpynnsl. A30T, paclipocTpaHeHHE
B IIpUpoOe, PU3NUECKUe U
XMUMHUYECKHE CBOWCTBA

29

AMMHaK, ero pu3nIecKue u
XHUMHUYECKHE CBOWCTBA, MTOTyYCHHE U
pUMEHEHUE

30

31

[TpakTrueckas padora Ne 3 o Teme
«ITomydyenne amMmmmuaka, u3y4eHUe ero
CBOMCTB»

A30THas KUCIOTa, €€ ru3nueckue u
XUMHUYECKHE CBOICTBA

32

Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHMS B KAYECTBE MUHEPATbHBIX
ynoopenuit. XuMu4yeckoe
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COCIMHEHMSIMHU a30Ta

33

®docdop. Oxcun pochopa (V) u
docdopnas kucnota, husnueckue u
XUMHUYECKHE CBOWMCTBA, MOJyYCHHE

34

Wcnonbp3oBanue pocdaros B
Ka4eCcTBE MHUHEPAIBHBIX yI00OpEHHUH.
3arpsi3HEHUE IPUPOJIHON CpebI
docharamu

35

VYraepon, pacipocTpaHEHHE B
npupoje, PU3NIECKHe H XUMUUYECKHE
CBOICTBA

36

Oxkcupsl yraepoaa, ux Gpusnueckue u
XUMHYECKHUE CBOMCTBA.




DKonorndyeckue npooIeMsl,
CBsI3aHHBIE C OKcuaoM yriepoaa (IV)

37

VYroapHas KUCIIOTa U €€ COU

38

[Ipakruyeckas padora Ne 4 o Teme
"IlosrydyeHune yrieKuciaoro rasa.
KauectBenHas peakius Ha KapOOHAT-

HOH

39

40

[TepBoHaUYaNBbHEIE MTOHATHUS 00
OpTraHUYECKUX BEIIECTBAX KaK O
COCIMHEHMSX yIIIepoia

Kpemuuii u ero coeguHeHust

41

[IpakTuueckas padbora Ne 5. Pemenue
AKCIIEPUMEHTAILHBIX 33/1a4 110 TEME
«Baxaennre HeMeTaIbl U UX
COCITMHCHMUS

42

43

44

Konrponbnas pabora Ne3 o teme
«BaxxHenme HeMeTaJUTbl U UX
COETUHEHUS»

OO01mas XxapakTeprucTUKa XUMHYECKHIX
AJIEMEHTOB — METAJIJIOB.
Meramnueckas CBs3b U
METAININYECKask KpUCTAIUINYECKas
peuérka. Pu3nveckre CBOMCTBa
METaJUIOB

XUMHYECKHE CBOMCTBA METAJIJIOB.
DIEKTPOXUMHUYECKUH Psifl
HaIPsKEHUN METAIIOB




OO61ue cnocoObl MoTy4YeHUs
MmeTaiuioB. CiuiaBbl. Beraucinenus mo

45 YpPaBHEHUSIM XUMHYECKUX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB COJIEPKHUT
MpUMECH

46 [ToHsaTHE O KOPPO3HM METAIIOB

47 [Ieno4HbIe METAIBI

43 OKCHUIBI M TUAPOKCUIBI HATPUS U
KaJus

49 [IlenoyHO3eMEIbHBIE METAIIBI —
KaJbIIUNA 1 MarHui

50 Baxnelimme coeIUHEHNS KATbITASI

51 O0001IeHre B CUCTEMATH3 A
3HAHHHN

57 JKEcTkoCTh BOABI U cIOCOOBI €6
YCTpaHEHHS
[TpakTrueckas padota Ne 6 o Teme

53 "YKECTKOCTh BOJBI K METOABI €€
yCcTpaHeHUs"

54 AnroMuHHi

55 AM@oTepHbIe cBONCTBA OKCHIA U
TUAPOKCU]IA

56 Kenezo




57

Oxcupl, THIPOKCHUIBI U COJIH JKETIE3a
(IT) m xxene3a (III)

58

59

60

61

0O0001IeHYE ¥ cUCTEMATHA3ALUSA
3HAHUN

[Tpaktuueckas pabora Ne 7. Pemenne
AKCTICPUMEHTAJIbHBIX 3a7a4 110 TEME
«Baxknenme MeTalIbl M UX
COCITMHCHMUS

Brrancnenus no ypaBHEHHUSIM
XUMHUYECKHUX PEaKIUi, €Clii OJIUH U3
peareHToB J1aH B U30BITKE WU
COJIEPKUT IpUMecH. Brruucnenus
MAaCCOBOM J10JIM BBIXO/1a MPOIYKTA
peakiumn

O000I11IeHNE U CUCTEMATH3AIIUS
3HAHUH

62

Kontponbnas padota Ned4 o reme
«BaxkHenime MeTajuibl U UX
COCIUHEHUI

63

64

BemectBa u marepuransl B
ITOBCEJHEBHOM )KM3HU YeJIOBEKA
XHUMHUUYECKOE 3arpsA3HEHUE
OKPY’KaIOILEeH Cpebl

65

Poap xumuu B pCeICHUN
9KOJOTHUYCCKUX HpO6J’ICM

66

PesepBHbIif ypok. O6001IeHNE H
CUCTEMAaTH3aIns 3HaHUH

67

PesepBHeIit ypok. O6001IeHNE U




cUCTeMaTH3alug 3HaHUN

68

PesepBHbIif ypok. O6001IeHNE 1
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




IHPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJBHON TPOTPAMMBI

8 KVIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUs

1

ITo Teme: «HepBOHa‘laﬂbHHe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

pacKpbIBaTb CMBICII OCHOBHBIX XMMHYECKUX IIOHATHH: aToM,
MOJIEKYJIa, XMUMHYECKHH DJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs U HEOJHOPOJIHAs), BaJEHTHOCTb,
OTHOCUTEIIbHAsl aTOMHAasi U MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSIPHAs Macca, MaccoBas J0Js XUMHUYECKOIO
AIIEMEHTa B COEIMHEHUHU, MOJIAPHBIH O0BEM, XMMMYECKas peakKlus,
KJaccu(uKays — peaklMid:  peakUuH  COEAMHEHUs,  pPeaKkLUuu
pa3IOKEHUs, PEAKLMU 3aMELICHUs, peakuuu OoOMeHa, D3K30- U
HHJIOTEPMUYECKHE DPEaKLUH, TEIIoBOH 3((deKT peakiuu, pacTBOp,

MaccoBas J10Jis BelecTBa (MPOICHTHAs KOHIIEHTPAIIHS) B paCTBOPE

HUITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHX MIOHATHH U

MMPUMCHSATD 3TU IMOHATHS IIPU OIMMMCAHUUN BCIICCTB U UX HpeBpameHHﬁ

1.3

UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISl COCTaBJICHUS (GOopMyIl

BEILECTB U YPABHECHUN XUMUUECKUX PEAKIIUMA

1.4

PacCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOI'O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

ONPCACIIATH BaJICHTHOCTH aTOMOB 3JIEMCHTOB B 6I/IHapHBIX

COCAMHECHUAX

1.6

KJIACCU(PUIMPOBATh XMMHUYECKHUE pPEAKIUH (110 YHUCIYy U COCTaBY

YUYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TEIUNIOBOMY (P (eKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChL

BE€IICCTB




1.8

BbIYHUCIIAATh MACCOBYIO IOJIIO XMMHYCCKOI'O 3JICMCHTA II0 (bopMyne

COCIUHCHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSATh €CTECTBCHHOHAYYHBIC METOMABl MO3HAHUS — HaOIIOJCHHE,
U3MEpeHHe,  MOJEIMPOBAaHME,  OKCIEPUMEHT  (pealbHBIi U

MBICJICHHBIN )

ITo Teme: «BaxHeiilne NpeacTaBUTENIN HEOPraHUYECKUX BELIECTBY

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX TTOHSTHIA: OKCHuA,

KHCJI0Ta, OCHOBAaHHEC, COJIb

2.2

ONpeCaAC/IATh NPUHAMIC)KHOCTL BCHICCTB K OHpeI[CJIéHHOMy KJIacCy

coenMHeHui o popmynam

23

KJ'IaCCI/I(bI/II_[I/IpOBaTB HCOPraHUYCCKUC BCIICCTBA

24

XapaKkTepu3oBaTh (OMHUCHIBaTh) OOIIME XMMHUYECKHE CBOICTBa
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKJas OMHCAHUE MPUMEpaMU

MOJICKYJISIPDHBIX ypaBHCHI/II\/’I COOTBCTCTBYIOIHNX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

MMPOTrHO3HUPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTH HPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM TIOJMB30BAHUS XUMHUYECKOW TIOCYAOH H
mabopaTOpHBIM O0OpPYZOBaHUEM, a TAKXKE MpaBUiIaM OOpaIleHus ¢
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIUSMHU 10 BBIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYECCKUX OIIBITOB IO IMOJTYYCHUIO U C06HpaHI/IIO
ra3o00pa3HbIX BeHIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB € OMNPEACIEHHONM MacCOBOM JOJIEM pacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATH U IPOBOAUTHL XUMHNYCCKUC SKCIICPUMCHTHI 11O
pacro3HaBaHUIO PACTBOPOB IIEJOYEH M KHUCJIOT C TOMOILBIO

MHAMKATOPOB (J1akMyc, ¢heHoNpTanenH, METUIIOPaHXK U JpyTue)

2.7

IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINN

I[To Teme: «llepuogumueckuit 3akoH u Ilepuoguueckass cucrema
xumudeckux oanemeHtoB /. M. MenaeneeBa. CTpoeHHe aTOMOB.

Xumundeckas cBa3b. OKHUCINTEIFHO-BOCCTAHOBUTEIIHLHEIC PEAKIUN

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MHOHATHI: SAPO aToMma,
ANIEKTPOHHBIM CIIOM aroma, aToMHas oOpOWTadb, paguyc aroma,

XUMHYECKas CBA3b, IIOJISIpHAd W HEMOJIsIpHad KOBAJICHTHas CBA3b,




QJICKTPOOTPHUIATCIIBHOCTb, HOHHAA CBA3b, HWOH, KaTHOH, A4aHHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIACCU(PUITPOBATH XUMUIECKHUE SJICMCHTHI
OMHCHIBATh M XapaKTepu3oBaTh TabmuunHyio ¢opmy [leprommueckoit
CUCTEMBbl XMMHYECKUX DJIEMEHTOB: pa3IuyaTh MOHITHS «TJIaBHAS
33
noarpynna (Arpynma)» u  «mnobouHas mnoarpynmna (brpynma)y,
«Malbie» U «OOJbIINE)» MEPUOIBI
packpsiBaTh cMmbica [lepuonuueckoro 3akona JI.M. Menpgeneesa:
34 JEMOHCTPUPOBATh IOHUMaHKE NEPHUOJNUECKON 3aBUCUMOCTH CBOICTB
' XUMHUYECKHX DJJEMEHTOB OT HX mnojoxeHus B Illepuoanyeckoit
CUCTEME
COOTHOCHUTh  O0O3HAu€HUs, KOTOpble HMMEITCI B  TalmMIe
«Ilepuonnyeckass  cucrtemMa  XUMHYecKux  anementoB  [I.U.
3.5 MenneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (cOCTaB MW 3apsia  sjapa, o0llee 4YHCIo
AIIEKTPOHOB U PACIIPE/ICTICHUE UX M0 DJEKTPOHHBIM CIIOSM)
16 OTpEACNATh  CTENEHb  OKHUCICHUS  DSJIEMEHTOB B  OWHApPHBIX
' COEJIMHEHUSIX
37 OTpENIeTIATh BUJL XWMHUYECKOW CBsI3W (KOBaJeHTHAsT M WOHHAs) B
' HEOPTaHUYECKUX COCTUHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa30BaTeILHON NPOrPpaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUs
pe3yJbTarta

1

1.1

ITo Teme: «BemecTBo 1 XUMUYECKAS] PEAKIIHS

pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHITHH: pacTBOp,
AIIEKTPOJIUTHI, HEINEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT UCCOLMALIUS,
peaKkMu HMOHHOTO OOMEHa, KaTalu3aTop, XMUMHUYECKOEe PaBHOBECHE,
oOpatumble u HEoOpaTUMbIE peakuum,
OKHCITUTEIbHOBOCCTAHOBUTEILHBIE peakiuy, OKHCITUTEIIh,
BOCCTQHOBUTENIb, OKHCICHHE W BOCCTAHOBJCHHE, aJJIOTPOIUS,
ampoTrepHOCTh,  XUMHUYECKas  CBi3b  (KOBaJCHTHas, HOHHAas,

MeTaHHI/I‘ICCKaﬂ), KpucTallinuccKasd pGIJ_IéTKa, CIlJIaBbl, CKOPOCTb




XHMHYSCKOHN pCaKuu

1.2

HITIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHX MMOHATUH H

MPUMCHATD 3THU MMOHATHS IIPU OIMMMCAHUUN BCIICCTB U UX HpeBpaH_[eHI/If/'I

1.3

COCTaBJISITh YPAaBHEHUS AJICKTPOJUTUUYECKON TUCCOLMAIIMU KUCIIOT,
mieyioued M CcoJied, TMOJIHbIE M COKpAII€HHbIE YPaBHEHUS pEaKIHid

WOHHOIr0 0OMeHa

1.4

PacCKpbIBATh CYIIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca ATUX peaKIHi

1.5

IMPOBOJAUTH paC‘IéTLI 10 YPAaBHCHUIO XUMHYECKOM pC€aKuuun

Ilo Ttemam: «Hemerayuibl U HUX COEOUHEHUSI» U «MeTalibl U HUX

COCIUHCHUA»

2.1

2.2

XapaKkTepu30BaTh (OMHUCHIBATH) O0IINE U cTIeU(DUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXKAasi OMUCAHUE
pUMepaMHu MOJIEKYJISPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX

XMMHYECKUX PEAKIUI

COCTaBJISITh YPAaBHEHUsI PEAKLUW, MOATBEPKIAIOMIMX CYIIECTBOBAHUE

FeHETUUYECKOM CBSI3HU MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

23

MMPOTrHO3HUPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHU,
BO3MOXHOCTHU MNPOTCKAHHUA XUMHYCCKUX HpCBpaHIGHI/Iﬁ B Ppas3IMYHBbIX

YCIIOBUAX

24

cleoBaTh MpaBWJIaM TOJMB30BAHUS XUMHUYECKOW TIOCYAOH H
mabopaTOpHBIM O0OpPYZOBaHUEM, a TAKXKe MpaBUiIaM OOpaIleHUus ¢
BCIICCTBAMH B COOTBCTCTBUM C HWHCTPYKOUAMU 110 BBIIIOJHCHUIO
J'Ia60paTOpHI>IX XUMHUYCCKUX OIIBITOB IO MOJTYYCHUIO U CO6I/IpaHI/IIO

ra3000pa3HbIX BEIIESCTB (aAMMHAaKa U YTICKUCIIOTO Ta3a)

2.5

MPOBOAUTH PEAKIMHU, IOATBEPKIAIOIIME KAYECTBEHHBIA COCTaB
Pa3iInYHbIX BCIICCTB: PaClIO3HABATH OIBITHBIM HyTéM XJiopuna-,
Opomun, womupa, kapOoHat, Qocdar, cunamkar, cynbdar,
TUAPOKCUANOHBI, KaTUOHbI aMMOHUS, MOHbI HU3YUYCHHLIX MCTAJIJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHNYECKHUX BEIIECTB

ITo Teme: «XuMus 1 OKpy’Karoas cpeaar»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYecKux mnoHsTui: [IJK

BEIL[ECTBA; KOPPO3US METAIIIOB

3.2

MNPUMCHATb OCHOBHBIC OIICpAlUA MBICIIUTEIbHOM ACATCIIBHOCTH —




aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTHU3aIHIO,
BBIBJIEHUE TPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUISI  U3Y4YEHHS
CBOMCTB BEIIECTB U XHWMHYECKHX pEAKIU; €CTECTBEHHOHAYYHBIE
METO/Abl TO3HAHUs — HAOJIOJIEHWe, W3MEpPEHUEe, MOJICTUPOBAHHUE,

HKCIIEPUMEHT (peanbHbIN 1 MBICIICHHBII )




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KVIACC

Kon

HpOBCpHEMBIﬁ IJIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJIBHBIC XUMHNYCCKHEC ITOHATHUA

1.1

1.2

[Ipenmer xumuu. Poiib XMMHHM B KU3HM 4YEJIOBEKAa. XHUMHS B CHUCTEME HayK.
Tena u BemecTBa. du3nuecKkre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE

BCIICCTB

ITonsarue o METOJaX ITO3HAaHUA B XUMUU. Yucteie BC€IICCTBA U CMCCH. Crioco0n1

pasaciiCHuA cMmecelt

1.3

1.4

ATOMBI W MOJICKYIJIbI. Xumudeckue d3yeMeHThl. CHMBOJBI  XHUMHYECKHX

351eMeHTOB. [IpoCThIe U CII0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcUTENbHass  aTOMHas  Macca.
OTtHocHTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUECKOTO JIEMEHTa

B COCOIUMHCHHNU

1.5

1.6

KomuuectBo BemiectBa. Monb. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam

XUMHNYECKUX COGI[I/IHGHI/Iﬁ

dusnueckne M XUMHYCCKHE SBIICHHS. XUMHUYCCKAs peakuusa u eé IIPpU3HAKH.
3akoH COXPAaHCHUA MACChI BCUICCTB. XHUMHUYECKHUE YpaBHCHHUA. KJ'IaCCI/I(I)I/IKaLH/I}I

XUMHUYECKUX peaklui (COeTUHEHUSI, Pa3I0KEHHs, 3aMELICHHs], 0OMEHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOHN MTOCYI01, C MpaBUIaMu
paboTel B saboparopuu U npuéMamu oOpameHus ¢ J1abopaTOPHBIM
o0opysoBaHUEM, H3yY€HHE U OINucaHhe (U3NYECKUX CBOICTB 00pa3loB
HEOPraHMYEeCKUX BeLIeCTB, HaOmojaeHue (u3nyeckux (MIaBlIeHHE BOCKA,
TasiHUE JIbJ]a, pACTHPAHUE caxapa B CTYIIKe, KUIIEHUE U KOHJIEHCAIIs BOJbI) U

XUMHUYECKUX  (FOpEHME  CBEYM, MPOKAJMBAHUE  MEIHOWH  IPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHCJIOTOW) SIBJICHWW, HAOMIOJICHWEe W OIHCaHue
IPU3HAKOB IIPOTEKAaHUs XUMHUYECKMX peakuuid (pa3jokeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHCIOTHI C XJOPUAOM Oapus, pa3oKeHHe
ruapokcuna meau(Il) mpu HarpeBaHuu, B3aMMOIEHCTBHE JKeJl€3a C paCTBOPOM

coym Menu(1l), m3ydeHue crnocoOoB paseneHus cMecei (C TOMOIIBI0O MarHuTa,




bunbTpoBaHMe, BbIMapUBaHUE, TUCTHULALMS, XpomaTorpadus), mpoBeaeHUE
OUYMCTKY TTOBAPEHHOW COJIM, HAOIIOACHHUE U OMUCAHUE PE3yIbTATOB POBEACHHUS
OTbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHHsI MAacChl, CO3JaHHe Mojelel

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxuelime npeacTaBuTeN HEOPraHMYECKUX BELIECTB

2.1

2.2
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Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopox — snemMeHT u mpocrtoe
BeniecTBo. Haxoxmenue kuciopona B mpupoie, QU3MUECKUE U XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucnoponaa. CrnocoObl
NOJYYCHUsST KHUCIOpOoJa B JIA0OpAaTOPHUH W MPOMBIINLICHHOCTH. KpyroBopoT

Kucaopoja B npupoje. O30H — aJuIoTponHasi MOAU(PHUKALUSA KUCIOpOaa

TeroBoit 3¢ (heKT XUMIUUECKOH PeaKIuu, TEPMOXUMHUYECKUE YPABHEHHSI, IK30-

Y DHJIOTEpPMUYECKHE peakluu. TOIINBO: yrojap U MeTaH. 3arpsA3HEHUE BO3yXa,
yCUJIEHHE TapHUKOBOTO 3((EeKTa, pa3pymIeHHE 030HOBOTO CIIOS

Bonopon — anemeHT M npocroe BemecTBo. Haxoxkaenue Bomopona B IPHUPO]
¢u3uueckue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ITOTyYeHHUS.

Kucnorsl u conu

24

MonsipHblil 00bEM ra30B. Pacu€Thl 10 XUMHUUYECKUM ypaBHEHHSIM

2.5

2.6

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputens. PacTBOpBL

HaCI)IHICHHI)IG N HCHACBIMICHHBIC pPaCTBOPHI. PaCTBOPI/IMOCTI) B€OICCTB B BOJC.

MaccoBas [fons BemecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpOB B MpuUpOJe M B KU3HHM uenoBeka. Kpyroropot
BOAbl B MpUpOJAE. 3arpsA3HEHUE MPUPOAHBIX BoA. OXpaHa U OYHUCTKA
MIPUPOTHBIX BOJT

Knaccudukanus neopranmueckux coeauHennid. Oxcunbl. Krnaccudukarms
OKCHJIOB: cojeoOpa3syomue (OCHOBHBIE, KHUCJIOTHBIE, amQoTepHble) U
HecoseoOpazyromue. Homenkiatypa okcuaoB. Du3nueckue U XUMHUYECKHE

CBOMCTBA OKCHUOB. HOJ'Iy‘-ICHI/IC OKCHUI0B

e,

2.7

OcnoBanmst. Knaccudukauus ocHOBaHMIA: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHOBaHUN. PU3NYECKHE U XUMUYECKUE CBOMCTBA

ocHoBaHuil. [lonydyeHne ocHOBaHUNI

2.8

Kucnoter. Knaccudukanus kucnor. Homenkmarypa kucinor. dusndeckue u
XAUMHUYECKHE CBOWCTBAa KUCIOT. Psj aktuBHocTu MetaimnoB H.H. bekerosa.

[Tonydyenue KucioT

2.9

Comu. Homenknatypa cosieil. @PuU3nyeckue M XMMUYECKHE CBOMCTBA COJICH.

ITomnyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTraHUYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMHYECKUN  JKCIIEPUMEHT: KAa4eCTBEHHOE  ONPEIEICHUE  COJAEpkKaHUs
KHCJIOpO/ia B BO3AyXe, MOJyueHHE, COOMpaHue, Paclo3HaBaHUE U HM3YUYCHHE
CBOICTB KHCIIOpO/a, HAOIOIeHIE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM U

YCIJIOBUSI BOSHUKHOBEHUS U NIPEKpAILEHUs! TOpeHus (T0’kapa), 03HAKOMJIEHHE C

oOpa3liaMud OKCHJIOB U ONHCAHHE WX CBOICTB, MOJy4eHHE, COOHMpaHUe,
pacro3HaBaHWe U U3Y4YEHHE CBOMCTB BOJOpOJa (FOpEHUE), B3aUMOJCHCTBUE
Boziopoa ¢ okcusoM meau(1l) (Bo3MoKHO UCTIOIB30BaHNE BUIEOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOjb, HCCIEIOBAaHNE
OCOOCHHOCTE pacTBOPEHHUS BEIIECTB C Pa3IUYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MAacCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJbI C MeETaNIaMU (HATpUEM H KaJbI[HEeM)
(BO3MOXHO MCHOJb30BAaHUE BUIEOMATEPHUATIOB), OINPEIECICHUE PacTBOPOB
KUCJIOT U INEJNOYel C TOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE OO0pa3IoB
HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHUS
OKpacKM HHJMKAaTOpPOB B pPAacTBOpAaxX KHCIOT M IIEJIOYeH, H3y4yeHue
B3aumojeicTeusi okcuaa Menu(ll) ¢ pactBopoMm cepHOUM KHCIOTHI, KHCIOT C
MeTaJUIaMH, peaKklMii HeUTpaanu3aluu, MoJly4YeHUe HEPacTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJHOrO0 METaula JApYyrMM M3 pacTBopa COJIM, peElIeHHE
AKCIIEPUMEHTAJIbHBIX 3a/lady no TeMe «BaxkHeine Kiacchl HEOPraHMYECKUX

COCIMHEHUI»
Ilepnonnueckuii 3akoH u Ileproanyeckas cucreMa XUMHYECKHUX JIEMEHTOB

.. MenneneeBa. CtpoeHue aToMOB. XUMHUY€ECKasi CBA3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKIIUU

3.1

[lepBbie TOMBITKM KIacCU(pUKAIIUU XUMHYECKUX 2JjieMeHTOB. [loHsaTne o
TPYIIax CXOAHBIX 3JIEMEHTOB (IEJTOYHBIE M MIETOYHO3EMEIbHBIC METaJIIbI,
TaJIOTeHbl, WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHUABI U TUAPOKCHUIbI

3.2

[Tepuoanueckuii 3akoH. [lepuoguyeckas cucrema XuMudeckux smemeHTon J1.1.
Menpeneena. Koporkonepuognas u JUTMHHOTIEpUOAHAS (hopMeI
[lepuoanueckoit cuctemMbl xuMuueckux osnemeHtoB J[.M. Menaeneesa.
Ilepuonsl u rpynnel. PU3NYECKUH CMBICI IOPAJKOBOIO HOMEpa, HOMEDPOB

Nepuoja U TpymIibl JIeMeHTa

3.3

Ctpoenne atomoB. CoctaB atoMHbIX snep. M3orombl. DnekTponbl. CTpoeHue

AIIEKTPOHHBIX 000MI0YeK aroMOB TepBbIX 20 XHUMHUYECKHX DIIEMEHTOB




ITepuonnueckoit cuctembl .M. MenpaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA 110 ero nosioxenuto B [lepuoanueckoii cucreme [[.M. Menneneesa

3.4

3aKOHOMepHOCTI/I HU3MCHCHHUA paauyCa aToOMOB XHUMHYCCKUX JJICMCHTOB,
METAJIMYECKUX W HEMETANIMYEeCKHX CBOMCTB IO TpyIIaM U IEepUOaM.
3nauenue [lepumoanueckoro 3axkoHa u I[lepuoanueckoil CUCTEMBI XHMHYECKHX
SJIEMEHTOB U1 pa3BUTHUS Haykd W mpakTuku. .M. MenneneeB — y4€HBIN U

IrPaKJIaHUH

3.5

Xumnueckasi cBsizb. KoBaneHTHass (MOJsipHass W HEMOJSIpHAsi)  CBSI3b.

:‘)HGKTpOOTpI/IHaTeJ'IBHOCTL XMMHUYECKHUX 3JIeMEHTOB. MloHHAas CBS3b

3.6

3.7

Crenenp okucneHusa. OKUCIMTEIIFHOBOCCTAHOBUTEIBHEIC pEaKiuu. Hpoueccm

OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH
XUMHUECKUH OSKCIIEPUMEHT: H3Y4YeHHE OOpa3llOB BENIECTB METAUIOB U

HEMCTAIJIOB, BSaHMOﬂeﬁCTBHG T'MAPOKCHJa HOHUHKAa C pPacTBOpaMH KUCIIOT H

menoqeﬁ, IMPOBCACHUC OIIBITOB, WJIJIIOCTPHPYIOMIUX IMPHUMCPBI OKUCIIUTCIIbHO-

BOCCTAHOBUTEIBHBIX PEaKIUi (TOpEHUE, pEaAKIINH PA3JIOKEHUS, COCTUHEHUS )

9 KIIACC

Kon

IIpoBepsieMbIi 3J1€MEHT COACPKAHUS

BemecTtBo 1 XuMuueckas peakuus. HOBTOpeHI/Ie

1.1

[Tepuoanueckuii 3akoH. Ilepuoguueckas cucrema XuMU4YeCKuX 3yemMeHToB J1.1.
MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHUYECKUX BJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kaius, KalbIUsi U HX
COCMHEHU B COOTBETCTBHM C IOJOXEHUEM 3JEMEHTOB B llepmogmyeckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BemiecTBa: BHUIbl XUMHYECKOW CBSI3M. THUIMBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU
Y BHJIa XUMUYECKOU cBsi3u. Kitaccudukanusi 1 HOMEHKIJIaTypa HEOPTaHHIECKUX
BelecTB (MEXIyHApOAHAs M TpPUBHANIbHAsH). XUMUYECKUE CBOMCTBA BEIECTB,
OTHOCSIIIMXCS K  PAa3jIMYHBIM  KJIacCaM  HEOPraHMYEeCKUX  COCIUHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHNUCCKHX BCUICCTB

1.3

Knaccugukarus XuMHuecKUX peakluii o pa3IMyHbIM MpU3HaKaM (10 YUCITY U
COCTaBy Y4YacTBYIOUIMX B PpEakKLUH BEILECTB, MO TEIUIOBOMY 3(PQexTy, Mo

W3MEHEHHIO CTENEHEH OKHCICHUS XHMMHYSCKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




110 Y4acCTHuIo KaTanH3aT0pa) . JK30- n OHIAOTCPMHUUCCKHUC pCaKuuu,

TEPMOXMMHUYECKHUE YpaBHEHUS. [IOHATHE O CKOPOCTH XUMUYECKOW peaKUuu

1.4

[Tonsatne 00 OOpaTHMMBIX M HEOOpPATHMBIX XMMHYECKHX peakiusx. [ToHsatue ¢
TOMOTE€HHBIX U I€TEPOreHHBIX peakuusax. [IonaTHe 0 XUMHUYECKOM PaBHOBECHUH.
@akTopsl, BIMAKOLIME HA CKOPOCTh XHMHMYECKOM pPEAKLUUU U IIOJIOKECHUE

XUMHNYECKOT'O PaBHOBECHA

1.5

1.6

1.7

OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHCJITEIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBieHHE  ypaBHEHMH
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKUUH C HCIOJB30BAHUEM METOJA

3JIEKTPOHHOTO OanaHca

Teopust 31EKTPONIUTUYECKOW AMCCOLMALMU. DIEKTPOIUTHI U HEIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AUCCOIMAIIMM BEIIECTB C PA3IMYHBIMU BUIAMH
XuMudeckon cBsizu. CteneHp auccouuani. CUibHbIC U CIa0bIe AIEKTPOIUTHL.
Peakiun monHOro oOMeHa. YCIOBHUS NPOTEKAHHWS pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHMsI peakiuil. CBoOWCTBa KHUCIOT,
OCHOBAaHUH U coOJell B CBET€ MPEACTABICHUH OO0 SICKTPOIUTUYECKON

nucconnanuu. KauecTBeHHbIE peakuy Ha HOHBL. [loHATHE O THapOIU3E coNeit

XUMUYECKUI DSKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISAMU KPHCTANIMYECKUX
pEeIIETOK HEOPraHMYECKHX BEIIECTB — METAIJIOB M HEMeTauioB (rpadura u

aJMasa), CIOXKHBIX BEIIECTB (XJIOpHAa HATPHs); MCCICIOBAHUEC 3aBHCHMOCTH
CKOpPOCTH XHMHUYECKOW peakluu OT BO3JIEHCTBUS pa3lIMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIMAIIMN  KHCJIOT, MIeJIoYed ©  Ccojedl (BO3MOXKHO HCIOJIh30BaHHE
BUJICOMATEPHUAIIOB); IPOBEACHUE ONBITOB, WIIIOCTPUPYIOIIUX IPU3HAKU
MIPOTEKAHUs PeaKuii HOHHOTO oOMeHa (00pa3oBaHME OCaKa, BbIICICHUE Ta3a,

o0pa3oBaHKWE BOJbI); OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMH (TOpEeHHEe, peakluu pasjoKEHUs, COeIUHEHUs);
pacrno3HaBaHHE HEOPTAaHMYECKUX BEIIECTB C MOMOIIBI0 KAUeCTBEHHBIX peaKInit

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCINHCHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTeTIeH: OKucieHus. CTpoeHue u (pu3ndecKkre CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHME CBOWCTBA Ha IIpUMEpe XJopa
(B3auMoJielicTBHE C METa/laMH, HEMETa/llaMH, HIeJioyamu). XJIOPOBOAOPO/I.

CongHas KMCIIOTa, XMMUUYECKHE CBOMCTBA, MOJy4YeHUe, NpuMeHeHue. Jleiictere




XJiopa U XJIOpOoBOAOpPOJa HA OpPraHu3M YCJIOBCKA. Baxueimme XJIopuabl 1 H

HAaXO0X/ICHUE B MIPUPOJIE

2.2

OOmast xapaktepucTuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. Ctpoenue u Gpu3nyecKue CBOMCTBa

MPOCTBIX BEIIECTB — KHCIOPOAa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KUCJIOpOJa M cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOECHUE,

buznyeckue W XUMHUYECKHE CBOHCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcHJIOB. CepHasi KUCIIOTa, (pU3MYECKHE M XMUMHUYECKHE CBOMCTBA
(oOmue Kak mpeacTaBUTENs Kjacca KUCIOT M crenuduyeckue). XUMHUECKHUe
peakiuu, Jekallie B OCHOBE MPOMBIIIIEHHOTO CIoco0a MONyYeHUs CepHOM
KHCJIOTHI. HpI/IMGHCHI/Ie. Conu CCpHOfI KHCJIOTBI, KQ4YC€CTBCHHAAd PCAKIUA Ha

cynbdar-uoH. Haxoxaenue cepbl U e€ coelWHEHUIl B mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPY>KAroIIeH Cpesbl COSAMHEHUSIMU CEpPbl (KUCIOTHBIE JTOXKH,

3arpsA3HEHUC BO3AyXa U BO,I[OéMOB), CII0COOBI €T0 IpeaOoTBpallCHHA
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OO6mrast xapakTepHCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIEHUsA. A30T, paCIPOCTPAHEHHUE B IPUPOJIE,
¢dbuznyeckue 1 XuMuIeckre cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHAK,

ero (U3MYEeCKue M XUMHUYECKHE CBOMCTBA, TMOJIydeHHEe M mpumeHeHue. Conn
aMMOHUS, UX (QU3NYECKHWe M XUMHUYCCKHE CBOWCTBA, MPUMEHEHUE.
KavecTBeHHast peakiusi Ha MOHbI aMMOHHUSA. A30THasg KHUCJIOTa, €€ IMOJy4YECHUE
(¢u3MYecCKne W XMMHYECKHE CBOWCTBa (0OIIMe Kak MPEJCTaBUTENS Kiacca
KUCJIOT ¥ crenuduueckue). Vcmonp30BaHne HUTPATOB U COJIEM aMMOHUS B

KauecTBE MUHEPAIbHBIX YJI0OpeHHid. XUMHUECKOE 3arps3HEHUE OKPY>Karolei
Cpelbl COeTMHEHUSIMH a30Ta (KUCJIOTHBIC TOKIH, 3arPsI3HEHHUE BO3AyXa, OYBHI

Y BOJIOEMOB)

2.4

®ocdop, amnorponHeie Monupukauuu docdopa, puznUecKkue U XUMHUECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QUIMUECKUE U
XUMHUYECKHUE CBOWCTBa, moiydeHue. lcmomb3oBanue ¢QocdaroB B kauecTBe

MUHEpaJIbHBIX YA0OpeHUA

2.5

OObmast xapakrtepuctuka srneMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHblE€ CTENEHU OKHUCIEHHUS. YTIJIEepoJ, aJIOTPOIHBIE
MoauduKanuu, pacnpocTpaHeHHEe B TpUPOJe, (HU3MUECKHe U XUMHUYECKHE
cBoiictBa. Axncopomus. KpyrosopoT yriepoma B mpupojge. OKCuabl yriaepoja
uX (uU3uuecKue M XUMHYECKHE CBOWCTBA, JCWCTBHE HA KUBBIC OPTraHU3MBI,

IMOJIYUYCHHE U IIPUMCHCHUC. OKOJIOTHYECKHE HpO6J’IeMH, CBsI3aHHBIE C OKCHUJOM




yriepoaa(IV); rumore3a rio0aqbHOTO MOTEIUICHHUS KIMMaTa; MapHUKOBBIN
apdekr. YrompHas KUCIOTAa W €€ COMM, UX (UINYECKUE M XUMHUYECCKHE
CBOWMCTBa, MOJyYeHHE W MpUMeHeHue. KauecTBeHHas peakius Ha KapOoOHAT-
noHbI. Mcronb3oBaHue KapOOHATOB B OBITY, MEIHIIMHE, MPOMBIILICHHOCTH H

CEIIbCKOM XO3SHCTBE

2.6

2.7

[lepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COEIMHEHUSIX
yriepona (MeTaH, 3TaH, STWIEH, alETWICH, 3TaHOJ, TJIUIEPHUH, YKCYCHas
kucnora). Ux coctaB u xumuyeckoe ctpoeHue. [lonstue o Ouoiormuecku
BAKHBIX BEIECTBAX: XKHUpaX, O€NIKax, YIJIEBOJAaX — M WX POJH B KU3HH
yenoBeka. MaTepuaibHOEe €IWHCTBO OPraHUYECKUX UM HEOPraHMYECKUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOMCTBAa, IOJy4YE€HUE U
npumenenue. CoequHeHUs] KpeMHusi B npupoze. OOuiue mpeactaBieHus 00
okcuze kpemuusa(IV) u kpemaueBoit kucnore. CHIIMKAThI, UX UCTIOJIB30BaHUE B
OBITY, MEANIIMHE, TPOMBIIUIEHHOCTU. BaxxHeilne cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobrnembr Oe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MaTCPpUAJIOB B MMOBCEIHEBHOMN JKU3HU

2.8

XUMHUUECKUH HSKCHEPUMEHT: H3y4YeHHEe OOpas3lioB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJIIHOM KHCIIOTBI; IIPOBEJICHHME KAadyeCTBEHHBIX PEAKIUN Ha XJIOPHUI-
MOHbl M HaOJIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa’KaloIINe
¢bu3nUecKre 1 XUMUYECKHE CBOWCTBA TAJIOTEHOB M X COSIMHEHHUN (BO3ZMOXKHO

UCTOJIb30BaHUE BHJIEOMAaTEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOPUIOB
(raloTeHHIOB); O3HAKOMJICHHE C o0OpasmaMud cepbl U e€ COCAMHCHUSIMU
(BO3MOXXKHO ~ HCIIOJIb30BaHME BHJEOMaTepHalioB); HAOMIOJEHHE IMpolecca
oOyriauBaHus caxapa Moj JeHCTBHEM KOHUEHTPUPOBAHHON CEPHON KHUCIIOTHI;
M3y4YeHHE XHMUYECKUX CBOMICTB pa30aBIEHHON CEpHON KHUCIIOTHI, NMPOBEIECHUE
KayeCTBEHHOW peakuuud Ha Ccyiab(par-uoH U HaOJIOJeHHE Tpu3HaKa e¢
MIPOTEKaHUsI; 03HAKOMJIEHHE C PU3NYECKUMH CBOMCTBAaMU a30Ta, pocdopa 1 ux

COCMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHJEOMATepHalioB), 0OOpazLaMu
a30THBIX U (HOochHOPHBIX YI0OpEHNUIA; MOTyYeHne, COOMpaHue, paclio3HaBaHUE 1

U3y4YEHHE CBOICTB aMMMaKa; IPOBEJACHHME KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHMsI U (Qochar-uOH UM U3yyeHHE IPU3HAKOB UX IPOTEKAHUS,
B3alMO/IEIICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MENIBbIO (BO3MOXKHO

UCIOJIb30BaHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJENeH KPUCTATMYECKUX

peméTok anmasza, Trpadura, ¢QyJUlepeHa; O3HAKOMJIEHHE C IPOLECCOM

a7copOLMu pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPONCTBOM




IIPOTUBOIa3a; MOJy4YeHUe, cOoOMpaHME, pacllo3HaBaHWE M HM3YUYCHHE CBOMCTB
YIJIEKUCIIOrO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakinii Ha KapOoHAT- H
CWJIMKAT-HOHbl M HW3yuYeHHE NPU3HAKOB MX IPOTEKaHUs; O3HAKOMJIEHHE C
MPOAYKIMEH CHIMKATHOM INPOMBIIIIEHHOCTH; PELIEHHE IKCIEPUMEHTAIbHbBIX

3aJa4 110 TCMC «Baxxneimue HemMeTamIbl U UX COCANHCHUA»

MeTamisl 1 uX COCAMHEHUA

3.1

OOw1ast xapaKTepUCTUKA XMMUYECKHUX 3JIEMEHTOB — METAJIIOB HA OCHOBaHUHU UX

noynoxenuss B Ilepuonnueckolr cucreMe XUMHYECKUX dieMeHToB J[.H.
Menpeneesa u crpoeHust aToMoB. CTpoeHre MeTauioB. Meraindyeckas CBs3b U
METaJJIMYecKasl ~ KpUCTalsinyeckass pemérka. DJIEeKTPOXUMUYECKUH  psf

HaHpH)KCHI/Iﬁ MCTalJI0B

3.2
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duznveckre U XUMHYECKHEe CBOMCcTBa MeTaiioB. O0mIre crnocoObl MOTyYeHHUs
MeTtasuioB. [loHsTHE O KOPPO3UK METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTajib, YyTyH, JIOPATIOMUHUHN, OPOH3a) U UX IPUMEHEHUE B

OBITY ¥ IPOMBIIINIEHHOCTH

H_[eJIO‘lHLIC MCTaJIbI: ITIOJIOKCHHEC B HepHOHquCKOﬁ CUCTEMEC XUMHYCCKUX

anementoB .M. MenzeneeBa; CTpO€HHME HMX aTOMOB; HAXOXKIAEHUE B MPUPOJE.

duznveckre U XUMHYECKHUEe CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbI U
THAPOKCHUIIBI HATpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METauIOB M UX

COeIUHEHUN
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[IlenoyHo3eMenpHplE  METAUIBl  MarHUWd M KaJbLUN:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreMe XxumMudeckux 3y1eMeHToB [[.1. Menneneesa; crpoenue
X aTOMOB; HaxoXAeHue B mpupoje. Pusnmueckue U XUMHUECKHE CBOMCTBa
MarHusi ¥ Kajblus. BaxxkHelrme coequHeHus Kalublus (OKCHI, THUAPOKCHII,

conn). XKECTKOCTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

3.5

AmoMuHui: nonoxenue B lleproanueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB
JI.1. MeHnneneeBa; CTpO€HHE aToMa; HaxoxXkaAeHHe B npupone. dusmyeckne u
XMMUYECKHE CBOWCTBA aTIOMUHHUSA. AM(OTEepHbIE CBOMHCTBA OKCHJIA M THIPOKCUIA

AJIFOMUHU S

3.6

Keneso: nonoxenne B [leproguyeckoil cucTeMe XUMHUECKUX AeMeHToB [[. 1.
MenaeneeBa; CTpoe€HHUE aTOMa; HaxoXJeHue B mpupoae. Dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKCUbl, THAPOKCUILI W coiu skene3a(ll) u

xene3a(lll), ux cocras, CBOWCTBA U MOJTYUYCHHE

3.7

XHUMHUYECKUMN SKCIICPUMCHT:. O3HAKOMIJICHUC C 06p3.3LIaMI/I METAJIJIOB U CIIJIaBOB,

ux (u3nMueckuMH CBOMCTBAMM; H3YyUEHHE PE3yJbTaTOB KOPPO3HHM METAJIJIOB




(BO3MOKHO HCII0JIb30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEM
B3aUMOJICMCTBUSL OKCHJA Kajiblldd M HATpUs C BOJOM  (BO3MOXHO
UCIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB >KECTKOW BO/IBI;
Impolecca TOpPEHUs JKejle3a B KHUCIOpoAe (BO3MOXKHO — MCIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPHU3HAKOB NMPOTEKAHMSI KAYECTBEHHBIX PEaKIUil Ha HOHBI
(Marausi, xanblus, adtoMuHus, uuHka, sxeneza(ll) u xenmesa(Ill), memu(Il);
HaOJI0/IEHUE U OMMCAHKE MTPOLIECCOB OKPAIIMBAHUSA [IITAMEHU HOHAMHU HATPUS,
Kaug ¥ Kajublusg  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(GOTEPHBIX CBOWCTB THAPOKCHIA ATOMUHHUS U THIPOKCHIA
[IMHKA; PEIlIeHNE YKCTIEPUMEHTANIbHBIX 33/1a4 10 TeMe « BakHeiimume Metanisl u

HUX COCAUHCHUA»

Xumus u OKpYyIKaromas cpelia

4.1

4.2

HoBrie MaTCpuaJibl U TCXHOJIOI'UU. BemecTBa u MaTCpHrajibl B HOBCGHHCBHOﬁ
JKM3HU YeI0BEKa. XUMHS U 300pPOBLE. be3omacHoe MCc0Ib30BaHNE BEIICCTB U
XUMHNYCCKHX peaKI_II/Iﬁ B 6BITy. HepBaﬂ nmoMomp MMpu XUMHUYCCKHUX OXKOrax H

OTPABJICHUSAX

OCHOBBI ~ JKOJIOTHUECKOM  TPaMOTHOCTH.  XHUMHUYECKOE  3arpsi3HEHUE
okpyxaromeit cpenst [1JIK. Pons XxuMuu B pemieHU KOJIOTHYECKUX TMPoOIeM.
[IpupoaHbIE HMCTOYHUKH YTIIEBOAOPOAOB (Yroiib, TMPUPOIHBIA Ta3, HedTh),

IMPOAYKTBI UX nepepa60TI<H, HX poJib B 6bITy 1 MIPOMBIIIJICHHOCTH

4.3

XUMUYECKHUI dKCTIEPUMEHT: U3yUeHHE 00pa3lioB MaTepUaoB (CTEKIIO, CIIJIaBbl

MCTAJUJIOB, TOJIUMEPHBIC MaTepI/IaHLI)




HPOBEPAEMBIE HA OI'2 10 XUMHWU TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

Kon
NpoBepsIeMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K NPeIMETHBIM Pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero odopa3osanusi Ha ocHoBe ®PI'OC

1

Hp CACTAaBJICHUC!

1.1

0 TI03HABA€MOCTH SIBJICHHUH npupoabl, IMOHHUMAaHUC 00BEKTUBHOI
3HAYMMOCTH OCHOB XHWMHYECKOI HAayYKH KakK obnactu COBPCMECHHOTI'O
CCTCCTBO3HAHH, KOMIIOHCHTAaA O6H_ICI71 KYJIbTYpbl H HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCJIIOBUAX COBPEMCHHOI'O 06HICCTB21;

IMOHUMAaHHEC MECTAa XUMHHU CPCAU NPYTIUX €CTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOJAaX IIO3HAHHA, B TOM YHCJIC SKCIICPHUMCHTAJIBbHbBIX
TCOPCTUUCCKHUX MCTOAAX HMCCICOOBAHUA BCIICCTB W UIYUCHUA
XUMHUUYCCKUX peaKHHﬁ; YMCHUC HCII0JIb30BATh MOACIN HJIA

00BACHEHHUS CTPOCHUSA aTOMOB U MOJICKYJI

o chepax mpodeccnoHaNBHOM NeATENBHOCTH, CBA3aHHBIX C XUMUEH U

COBPEMCHHBIMH TCXHOJOTUSIMHU, OCHOBAHHBIMMW Ha JOCTHIKCHUAX
XUMHYECKON HayKd, YTO MO3BOJUT OOYYaIOUIMMCS paccMaTpUBaTh
XUMUIO Kak chepy cBoet Oyaymieit mpodeccHoHambHOM AeSITeIbHOCTH
U cllelaTh OCO3HaHHBIM BHIOOp XMMHMH Kak MpO(UIBLHOTO MpeaMeTa

MIPU TIEPEX0/I€ Ha YPOBEHb CPETHETr0 00IIero 00pa3oBaHus

Bragenne cuctemMoil XMMHYECKMX 3HAHUMM M yMEHUE NPHUMEHSTh

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIKOYACT:

2.1

Ba)XHEUIINE XMMUYECKHE MOHATUS: XMMHUYECKMH »JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOMHAS I
HEOJHOPO/IHAs CMECh, OTHOCHUTEJIbHBIE aTOMHAsi M MOJIEKYJIIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHME, COJb (CPEIHss), XMMUYecKas
pEaKIusl, pEeaKkIuu COCOUHEHHS, PEAaKIUH Pa3IoKEHUs, PEeaKIUH
3aMeIleHus], peakluu OOMeHa, TEIJIOBOH A(PQEeKT peakuuu, K30- U
SHJOTEPMHYECKHE PEAKIUH, PAcTBOP, MACCOBAas IOJII XHMHUYECKOTO

9JICMCHTA B COCIUHCHNN, MACCOBAs NOJIA U IIPOUCHTHAA KOHICHTpAWA

BEIIECTBA B PACTBOPE, SJIPO aTOMa, JIEKTPOHHBIH CIIOH aToMa, aTOMHast




opOuTanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMUYECKas CBSI3b, IEKTPOOTPULIATEILHOCTD, IIOJISIPHAs U HENOJIIpHAas
KOBaJCHTHAs CBSI3b, MOHHAas CBA3b, METAUIMYECKAs  CBS3b,
KpUCTAJUIMUECKass peleETKa (aTOMHas, WOHHAs, MeTaJlJIndecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, IEKTPOJIUT U HEIJIEKTPOJIHT,
AIIEKTPOJIUTUYECKAST  UCCOIMALUS, pEeaklMu HMOHHOTO OOMeHa,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUH,  OKHUCIUTEIb  H
BOCCTAHOBUTENb, OKHUCIIEHUE W  BOCCTAHOBJIICHME, DIIEKTPOIIU3,
XMMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMbIE peaKIUH,
CKOpPOCTb XUMHYECKOM peakuuu, karamusarop, IIJK, xopposus

MCTalJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XUMMHU: 3aKOH COXPAaHEHHMsS Macchl,
nepuoanueckuii 3axkoH J[.M. MenneneeBa, 3aKkOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOl"aI[pO
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3.1

TCOPUU XUMHU: ATOMHO-MOJICKYJISIpHAsA TCOpHU-, TCOPHA

AIEKTPOIUTUYECKON TUCCOLIMALAN
Brnanenune ocHOBaMM XMMUYECKOW TPAMOTHOCTH, BKJIIOYAIOIIEH:

YMEHHE NMPaBUIIbHO UCIOIb30BaTh U3YUEHHBIE BEIIECTBA U MaTepHalIbl
(B TOM 4ucie MUHEpaJbHble YAOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MEepPepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupogHoro rasa, HeTH) B OBITY, CEJIBCKOM XO35HCTBE, Ha
IPOM3BOJICTBE M IMOHMMAaHHE 3HAYEHUS XKUPOB, OEIKOB, YIJIEBOJIOB
JUISL OpraHN3Ma 4eJIoBeKa; YMEHUE MPOTHO3UPOBATh BIMSHUE BEILIECTB
U XMMHUYECKMX IPOLECCOB Ha OPraHU3M YEJIOBEKa U OKPY>KAIOILLYIO

MIPUPOJIHYIO CPEY

3.2

YMCEHUEC HUHTCTPHUPOBATH XMMHWYCCKHUEC 3HAHUA CO 3HAHUSAMH JJPYTHX

y4eOHBIX IPEAMETOB
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HaJIM4YMe OmbiTa pabOThl C Pa3IMYHBIMM MCTOUYHUKAMH HH(POpPMALUU
o XUMHM (Hay4dHasi U HAy4YHO-TIOIyJIIpHAs JIUTepaTypa, CIOBapH,

CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIIGHWBAaTh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPaKTUYECKOM  MNPUMEHEHWH U yMEHHe

HCIIOJIb30BAaTh €€ I pCIICHU A y‘-I€6H0-H03HaBaT€HbHBIX 3aJa4d

BJIa[[eHI/Ie OCHOBaMH TIOHSTHMHOTO afrapara U CHMBOJIMYCCKOTO

A3bIKA XUMHH TJI1 COCTaBJICHHA (bOpMy.]'I HCOPTraHNU4YCCKUX BCHICCTB,




ypaBHeHI/Iﬁ XUMHNUYCCKHX peaxunﬁ; OCHOBaMH XHUMHYECKOU

HomeHksatypsl (IUPAC u TpuBHanbHO)

YMeHne OOBACHATH CBS3b MOJIOKEHHUs 3nmeMeHTa B Ileproanyeckoit

CUCTEME C YHCIIOBBIMHU XapaKTECpUCTUKaMU CTPOCHUSA aTOMOB

5 XMMHUYECKUX DJEMEHTOB (COCTaB M 3apsija  sAapa, oOIee YHucio
AIIEKTPOHOB), PACHpPEICICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KAIHS U KaIbIUI
IIpeacraBnenue O  HNEPUOAMYECKOW  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX DJIEMEHTOB (paJlyC aToma, 3JIEKTPOOTPULIATEIBHOCTD),

6 NPOCTBIX W CIOXKHBIX BEIIECTB OT TOJOXEHHS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MaiblX TMEpUOAaX ©  TJIABHBIX
MOJTPYIIax) U AIEKTPOHHOTO CTPOSHHS aTOMa

7 YMmenue kiaaccuuIpoBarh:

7.1 XUMHYECKUE DJIEMEHTHI

7.2 HEOpPraHUYECKUE BEIIECTBA

7.3 XUMHYECKUE PEAKIIHH

8 YMeHune onpeaensTh:

o1 BaJICHTHOCTh U CTENEHb OKHCIEHUS XUMHUYECKHX DJIEMEHTOB, 3apsij

' HOHa

%o BUJ] XMMHYECKOH CBS3M W THUN KPUCTAJIUTMUECKOH CTPYKTYphl B

' COEJIMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PACTBOpax BEHIECTB (KUCIOT, OCHOBAHMI)

8.4 OKHCJIUTENIb U BOCCTAHOBHUTEIb

9 YMeHne XapakTepu30BaTh (PU3HMUECKUE U XUMUIECKHE CBOHCTBA:
MPOCTHIX BEMIECTB (KUCIOPOM, O30H, BOJOPOJI, TpaduT, anmas,

9.1 KpeMHU#, a30T, ¢ocdop, cepa, XJIOp, HATPUM, Kanuil, MarHHii,
KaJIBIIWHA, aJTIOMUHHM, KEJIE30)
CJIIOKHBIX BEHIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ,, OKCHIbl M THUIPOKCH]IBI

97 MetawioB [-IIA rpynm, amomunus, meau (II), munaka, xeneza (II u

' III), oxcuast yrnepoaa (I u IV), kpemuus (IV), azora u pocdopa (111
u V), ceppt (IV m VI), cepuucras, cepHas, a30TUCTas, a30THasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 MPOTHO3UPOBAaTh M XapaKTepH30BaTh CBOMCTBAa  BEHIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHA, INPUMCHCHHC BCIICCTB B
3aBUCUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTDb ITPOTCKAHUA XUMUYICCKUX

MIPEBpAICHHUI B Pa3IMYHBIX YCIOBUIX

YMeHHe coCTaBIATh MOJIEKYJISIPHBIE Y MOHHBIE YPAaBHEHUSI PEaKkiuii, B

10
TOM YHCJIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUiA
103 WUTIOCTPUPYIONINX ~XMUMHYECKHE CBOWCTBA HM3YYCHHBIX KJIACCOB
. (TpyIi) HEOPraHUYECKHUX BEIIECTB
10.4 MOJTBEPKIAIOLIUX F€HETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTE PACUETHI):
11 OTHOCHUTENIbHYIO MOJICKYJIIPHYI0O ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B COEIMHEHUH
11.2 MacCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEILECTBA U €0 Maccy, 00bEM ra3oB
114 [0 YypaBHEHUSM XHMHUYCCKHX PCAKIUH W HAXOIUTh KOJIUIESCTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MIPOAYKTOB PEAKIIHH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOdroAeHwue,
101 HU3MEpEHHE, YIKCIIEPUMEHT, MOJICITMPOBAHKE) TIPH U3YUCHUH BEIICCTB U
' XUMHUYECKUX SBIIEHUH; YyMeHue cGhopMynupoBaTth MpodieMy U
MIPEIUIOKUTH IyTH €€ PeIICHUS
192 0e3omacHOM pabOTHl ¢ XUMHYECKUMHU BEIIECTBAMH, XHUMHYECKOM
' NOCY10i 1 TaOOPaTOPHBIM 000PYI0BaHHEM
paBUJIaMy 0€3011aCHOTO OOpaIIeHUs C BEIIECTBAMH, UCTIOIb3YEMBbIMU
B TTOBCE/IHEBHOM JKM3HHM, TIPABHIIAMU TIOBEJICHUS B IEJIAX COCPEIKSHUS
123 3I0POBBSl U OKPY’KAIOIEH MPHUPOIHON Cpeapl; MOHUMAaHUE Bpeaa
' (omacHOCTH) BO3ACHCTBHS HA J>KUBBIC OPTraHU3MBI ONPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO
BO3JIEUCTBUS
3 Hannuue npakTU4ecKMX HABBIKOB TUIAHUPOBAHMS W OCYIIECTBICHHUS
CIICTYFOIIMX XUMUYICCKUX IKCIIEPHUMEHTOB:
131 U3y4EHUE U ONMCaHue (PU3NYECKUX CBOICTB BEILIECTB; 03HAKOMIICHUE

C (I)I/ISI/I‘-ICCKI/IMI/I u XUMHNYCCKHMMH SIBJICHUAMU, OIIBITHI,




HIUTIOCTPUPYIOIIHEC ITPU3HAKH ITPOTCKAHUA XUMHWYCCKHUX pCaKHI/II;'I

13.2

M3y4eHHE CIIOCOO0B pa3eneHus cMecen

13.3

MOJlyYeHUE KHCIOpOJa M HU3Y4YEHHE €ero CBOICTB; MOJIy4eHHE
BOJIOPO/Ia U U3YYEHHUE €r0 CBOMCTB; MOJYUYEHHUE YTIEKHUCIOro Trasa 1

HU3Yy4YCHHUC €TI0 CBOfICTB; MMOJIY4YCHUC aMMHAKa U NU3YUCHUC €TO CBOMCTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JoJiei

pPacTBOPEHHOIO BEILIECTBA

13.5

13.6

MIPUMEHEHUE WHUKATOPOB (;rakmyca, METHUJIOpaHkKa u
denondTanenna) sl OMpeNeNieHUs] XapakTepa Cpeldbl B pacTBOpPax

KHUCJIOT U LIeJIouei

HCCIIEIOBAHUE M ONMUCAaHHME CBOMCTB HEOPraHUYECKUX BELIECTB
Pa3JIMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBUSI KUCIOT C METaJIaN
OKCHJAaMU  METAJUIOB,  PAacCTBOPUMBIMH U HEPAaCTBOPUMBIMU
OCHOBAaHMSIMH, COJIIMHM; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHWI;
BBITECHEHUME OJHOI0 MeTajula JPYTMM W3  pacTBOpa  COJM;
ucciaenoBanre aM(OTEPHBIX CBOWCTB THAPOKCHUIOB aTIOMHHHS U

[IUHKA

13.7

13.8

PCIICHUC DKCIICPUMCHTAJIBHBIX 3a/la4 110 TCMaM: «OCHOBHBIE KJIACCHI
HEOPTaHUYCCKUX COGI[HHGHPIfI)); ((3J'I€KTp0J'II/ITI/III€CKa$I
JUucconuanusy, «Baxneimue HeMmeTamlIbl MU HUX COCIUHCHUA,

«Baxxaelme MeTaluIbl U UX COSIUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WLUIIOCTPUPYIOIINE  MPH3HAKH
NPOTEKAHUsl peaKMii MOHHOIO OOMEHA; KaueCTBEHHBbIE peakIUH Ha
NPUCYTCTBYIONIME B BOJHBIX PAaCTBOPAX HOHBI: XJIOPUA-, OpOMHI-,

uomuna-, cynbdar-, Qocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THAPOKCUA-UOHBI, KaTHOHBI aMMOHUS, MarHWs, KaJbLUs, aJIOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YMmenue:

14.1

MPEJCTaBIATh PE3yJbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JIOKa3aTeNbCcTB, TpaUKOB M TaOMUI] W BBIABIATH SMIMPHUECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATL CBA3HU MEXKAY PC€AJIbHO Ha6J'IIO,I[aeMI>IMI/I XHUMHUYCCKUMH
SIBJICHUSIMU U TTPOLIECCaAMU, ITPOUCXOAAIIUMHU B MAKpPO- U MUKPOMHUPE,

O0OBACHITH MPUYNHBI MHOTOOOpa3Us BEIIECTB

VI,



HEPEYEHD 3JIEMEHTOB COIAEPKAHUA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYAAPCTBEHHOM 3K3AMEHE 110 XUMHH

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1

HepBOHa‘IaHLHBIC XUMHNYCCKHEC ITOHATHUA

1.1

YucTele BCIICCTBA U CMCCH. Crioco0n1 pa3saciiCHuA cMmecent

1.2

1.3

ATOMBI M MOJEKyJNbl. XHMHYECKHE dJIEMEHThl. CHMBOJIBI XMMHYECKHX
351eMEHTOB. [IpOCThIE U CIIOKHBIE BEIIECTBA.
Xumunyeckas popmyiia. BaneHTHOCTh aTOMOB XMMHUYECKUX 371€MEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAsT aTOMHas Macca.
OTtHOCHUTENbHAS MOJICKYJIApHAas Macca. MaccoBas m0JIs1 XUMAYECKOT'0 JIeMEHTa

B COCIUMHCHHNUN

1.5

1.6

KonndectBo BemectBa. Moabs. MomspHas Macca. MoJisipHbIi 00BEM Ta30B.

B3anMOoCBsI3b KOIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHHUILL BEIIECTBA
®u3nuecKue U XUMUYECKHE SIBJICHUSA. XUMHYECKAsl peakuus U €€ NPU3HAKH.
3aKOH COXpaHEHUs MacChl BEIECTB. XUMUYECKUE YPAaBHEHUS

Ilepnonnueckuii 3akoH M lleprogudeckas cucTeMa XUMUYECKHUX JIJIEMEHTOB

.. MenneneeBa. CTpoeHue aTOMOB

2.1

[Tepunognueckuii 3akoH. [lepuoguueckas cucremMa XumMmudeckux 3semenToB JI. 1.
Menpneneesa. Ilepuoael n rpynnel. @U3HYECKH CMBICT MOPSAKOBOTO HOMEpA,

HOMCPOB IICPUOJa U I'PYIIIBI JICMCHTA

2.2

CTpOCHI/Ie atroMoB. CocTaB aTOMHBIX AACP. H30TO0MmEL. QHCKTPOHBI. CTpOCHI/Ie
OJICKTPOHHBIX 000JIOUEK aTOMOB NEPBBIX 20 XHMHYECKHX DIIEMEHTOB

Ilepuoauueckoii cucremsl .M. MenneneeBa

23

3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XMMHUYECKUX 3JIEMEHTOB MNEPBBIX TPEX
MEepPUOJIOB, KalWs, Kaiabllusi (paguyca aToMOB, 3JIEKTPOOTPHUIATEIHHOCTH,
METAJIMYECKUX W  HEMETAUIMYECKUX CBOMCTB) © HUX COCOUHCHHHA B
COOTBETCTBHU C TIOJOKEHHEM »JJieMeHTOB B Ilepuoamueckoit cucreme u

CTPOCHUCM HUX AaTOMOB

CtpoeHue BelecTa

3.1

Xumuueckass cBsi3b. KoBasieHTHast (MOJsipHasT W HEMOJISIPHAs))  CBS3b.
DNEeKTPOOTPULIATEILHOCT ~ XUMUYECKUX  3JeMeHTOB.  MoHHass  CBs3b.

MeTtannnuyeckas CBI3b




3.2

Tunel KpUCTANIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJIMYecKasi),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U BUIA

XHMMHYECKOH CBI3H

Baxneiime npeAcTaBUTENIM HEOpPraHWYeCKUX BemiecTB. Hemeramnsl U ux

COCAMHCHNA. Mertannsl U uxX COCIUHCHUA

4.1

4.2

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHUYECKHX COCIWHEHHUI: OKCHIOB
(coneoOpa3yromue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHbIC) u
HECOJIeo0pa3yoIre; OCHOBaHWM (IIENOYM W HEPACTBOPHMBIE OCHOBAHMS);
KUACIOT  (KUCIOpPOJCOACpKalMe ©  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX )

@u3nyeckue MW XUMHUYECKHE CBOMCTBAa MPOCTBIX  BEIIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPOa, cephl, a3oTa, hocdopa, yriaepoaa, KpeMHHUS

4.3

4.4

dusnyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJJIOB: JIMTHA,
HaTpHiA, KaJIud, MAarHusd W KaJlblUs, aJJlFOMHHUSA, KCJIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAL HAIPSDKEHUM METAJIOB

dusnyuecknue M XMMHYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPOJIa, CEPOBOAOPOIA, aMMUAKA

4.5

Ou3nyeckne W XUMUYECKHE CBOMCTBAa OKCHUIOB HemeTaiioB: cepol (IV, VI),
azora(ll, IV, V), docdhopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). Ilomyuenne

OKCHJ0B HEMCTAJIJIOB

4.6

4.7

4.8

4.9

Xumudeckue cBoicTBa okcuaoB: MetamoB [A—-IIIA rpynn, nunka, memu(ll) 1

xkenesa(ll, II). TTomy4yeHne OKCHI0B METAIIIOB

XUMHYECKHE CBOMCTBA OCHOBAaHMHA M aM(OTEpHBIX TUAPOKCHUIOB (Ha MpHUMepe
THJIPOKCUIOB  QIIOMMHUS, JKene3a, IMHKa). llodydeHue ocHOBaHUHM WU
aM(OTEpHBIX THIPOKCUIIOB

OO01mye XMMUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpPHOU, a30THOM, (hochopHOI, KpeMHHEBOU, yroibHOU. OcolObie
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEpHOM W a30THOM KHUCIOT.

ITomyuyenue kucmot

OO0mme XuMHUYECKHe CBOMCTBA CcpeHux cotiei. [lomydenne comneit

4.10

[Tonyyenue, coOupaHue, pacro3HaBaHHE BOJOPONA, KHCIOPOAa, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B JIAO0paTOpHH

4.11

[Tony4yeHue aMMuaka, CEpHOW M A30THOM KHCIOT B HPOMBIIIEHHOCTH. OOmue

CIIOCOOBI IMOJIy4YCHHA MCTAJIJIOB

[SY]




4.12

I'eneTmueckas CBA3b MCXKAY KiIaCCaMU HCOPTraHUYCCKUX COCI[I/IHCHI/Iﬁ

Xumudeckue p€akuuun

5.1

Knaccudukanus XuMudeckux peakiuii Mo pa3IuYHbIM IpU3HAKaM: TI0 YUCITY U
COCTaBy YYACTBYIOIIMX B PEAKIMU BELIECTB, MO TermioBoMy 3¢hdekry, 1o

W3MEHEHHIO CTEeIICHEH OKHUCIICHUS XMMHUYSCKHUX 3JIEMEHTOB

5.2

TennoBoii 3 PeKT XMMUIECKON peakIii, TePMOXUMHYECCKUE YPaBHEHHS. DK30-

Y DHAOTEPMUYECKUE PEaKIUU. TepPMOXUMUYECKHE YPABHEHUS

53
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5.5

OKHCIUTEIIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKuCcIUTEIN U BOCCTAHOBUTEIIH.
HpOHCCCH OKHCJICHHUA u BOCCTaHOBJICHHA. QHGKTpOHHBII\/‘I OaaHc

OKHCIIUTEIIbHOBOCCTAHOBUTENBHON peaKIIU

Teopus 3neKkTpoauTUYECKON Aucconran. KaTuoHsl, aHHOHBI. DIEKTPOIUTHI U
HEANEKTPONauThl. CHIIbHBIC U Ci1a0bIe 37IeKTPOHUTh. CTENeHb TUCCOIUAIluN
Peakiiun monHoro obmeHa. YcCnoBusi MPOTEKaHUS peaKkIuii MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPABHCHUA peaKI_II/Iﬁ

Xumus u OKpYyzKaromas cpecaa

6.1

Bemectsa u Marepuanbl B IOBCEIHEBHOW JKHM3HM YeloBeka. be3omacHoe
UCTIONIb30BaHUE BEUIECTB M XUMHUYECKHX pEaKUuil B Jadoparopuu Hu OBITY.

HepBaﬂ nomMoupb MMpu XUuMHUHYICCKHUX OKOIrax U OTPaBJICHUAX

6.2

XUMHYEeCKOe 3arpsi3HEHHE OKpY’Karolleil cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TMOYBBI, BO3/JyXa M BOJOEMOB), CIOCOOBI €ro MPeA0TBpAIICHUS
[Ipenenpuast momyctumas kouuentpanus BemectB (IIJJK). Pomp xumum B
peUIeHUU OKOJOTHYECKUX TMpoOJeM. YCuiIeHHEe TapHUKOBOTO dddekra,

pa3pylieHre 030HOBOTO CIIOS

6.3

[Ipumenenue cepswl, a3zora, ¢ocdopa, yriepona, KpeMHUS U HUX COEIUHEHUHN B
ObITY, MEIWIMHE, NPOMBIIUIEHHOCTH U CeIbCKOM XoszsicTBe. llpumenenue
METAJJIOB M CIUIaBOB (CTalb, YYryH, AIOPAJIOMUHUM, OpoH3a) B OBITY U
HPOMBIIIJICHHOCTH MX coenHeHH. [IoHsATHE 0 KOPPO3UK METAJIIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI KX OT KOPPO3UHU

6.4

[TpuposHble HUCTOYHHMKH YTJIEBOJIOPOAOB (yroyib, NPUPOAHBIA ra3, HeQTh),

MPOAYKTHI X TiepepaboTKu (O€H3UH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHavanbHbIe TOHATHS 00 OPraHUYECKHX BEIIECTBAX KAK O COCIUHEHUSIX
yraepoaa (MeTaH, 3TaH, THIIEH, alleTUJIeH, TaHOJ, [NIULEPHUH, YKCYCHas KHCII0Ta).
[TonsiTre 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: KHUPaX, OesIKax, yriieBogax — U UX

POJIHK B )KMU3HHU YCTIOBCKA




PacuéTtnr:

7.1 1o popMysiaM XUMHUYECKHX COSTMHEHUI
7.2 Macchl (MacCOBOM) JOJU PacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YHEHUKA

INa6puensu O.C., Octpoymon N.I'., Cnagkos C.A., Xumus 8 kiacc, M. : [Ipocsemenue, 2025
lNabpuensu O.C., Octpoymo W.I'., CnankoB C.A., Xumus 9 xnacc, M. : Ilpocseuienue,
2024

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

https://edsoo.ru/2023/08/08/himiya-bazovyj-uroven-realizacziya-tre/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HHTEPHET

https://www.yaklass.ru/p/himija/8-klass
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