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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOI'O OOIIEro o00Opa3oBaHMS
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIBLHON MPOrPaMMBbl OCHOBHOTO OOIIIET0 00pa30BaHUs, MPECTABIECHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepaibHOl paboueil MporpaMMbl
BOCITUTAHUS U C YUETOM KOHIICTIIINY MPEeNogaBaHus YYeOHOro MpeaMeTa «XuMUs
B 00pa3oBaTeNIbHBIX opraHu3anusix Poccuiickoit denepanum.

[Iporpamma Mo XUMHUM JAa€T TPEACTABICHHUE O IIENSIX, OOIIEH cTpaTeruu
oOy4eHMs, BOCHHUTAHUS MW Pa3BUTHS OOYYAIOIIMXCA CPEACTBAMU Y4€OHOIO
npeaMera, YCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
npeaycMaTpUBaeT paclpelesieHue €ro Mo KilaccamM M CTPYKTYpUPOBAaHHE 10
pazienaM M TeMaM MPOrpaMMbl O XHUMHUH, OMNPEIETseT KOJUYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XHUMHM C YYE€TOM MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM y4yeOHOro TMporlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcsi, ONpeAeNIsIeT BO3MOXHOCTH MpeaMera s
peanuzanu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTelIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TakKe TpeOOBaHHMM K
pe3ynbTaTam 0O0y4YeHHsS] XUMUHU Ha YPOBHE IIeJIeH M3ydeHUs MPeaMEeTa U OCHOBHBIX
BHUJIOB Y4YE€OHO-TIO3HABATEIILHOW JEATEIbHOCTH OOYy4YaromIerocss Mo OCBOEHUIO
y4eOHOI'0 COJIepKAHUS.

3HaHWE XWMHH CIYXUT OCHOBOW il (DOpMHUpPOBaHMS MHUPOBO33PEHUS
00yy4aroIerocsi, €ro MpeACTaBICHUN O MaTEpUATbLHOM €IMHCTBE MHUpA, BAKHYIO
posib urpatoT (HopMUpPYyEeMble XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPIUM W 00 SBOJIIOIMU BEIIECTB B MPUPOJE, O MYTIX PEHICHUS TJI00ATbHBIX
npo0jeM yCTOMYMBOTO PA3BHTHS UYEIOBEUECTBA — CHIPHEBOM, DHEPreTHUYECKOM,
MUIIEBON 1 SKOJIOTUYECKONU 0€30MacCHOCTH, ITPO0JIEM 3ApaBOOXPAHEHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaju3aliii  BO3MOXKHOCTEH i1 CaMOpa3BUTHUS U
dbopMupoBaHUs KyJbTYPhI IUYHOCTH, €€ 0011el U (YHKIIMOHAIHHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHPOBAHME MBINIJICHUS W TBOPUYECKUX CIOCOOHOCTEH
OoOy4aroluxcs, HABBIKOB KX CaMOCTOSTEIbHOM  Y4eOHOM  JI€ATENbHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIIbCKUX yMEHUH, HEOOXOAMMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN JACSITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsila HA €IUHCTBO MPUPOABI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyJarOIMIMNXCS,



croco0cTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K MPUPOJIE, K YEITOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

JlaHHbIe HampaBJICHUS B OOYYCHUHM XHMHH OOECIICUMBAIOTCS CHEIU(UKOMN
colep)KaHMs ~ y4eOHOro  mTpeaMeTa, KOTOPBIM  SIBJISETCS  Iearorm4ecKu
a/IaITUPOBAaHHBIM OTpa)kKeHHEM 0a30BOI HAYKM XMMUU Ha OMPEACIICHHOM JTare e¢
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00IIIero 0Opa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHME OOYYaIOIIUMHCS CHUCTEMBbI TEPBOHAYAJIBHBIX IMOHSITUA XWUMHH, OCHOB
HEOPraHUYECKOM XHUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IOHATHIM
OPraHUYeCKON XUMHHU.

CtpykTypa coiepkaHus MpOrpaMMBbl M0 XUMUU CHOpPMHUpPOBaHA HA OCHOBE
CHUCTEMHOI'0 Mojxojaa K e¢ uzydeHuto. CojaepkaHu€ CKIQJbIBACTCS U3 CHUCTEMBI
MOHATUN 0 XUMHYECKOM DJIEMEHTE 1 BEIIECCTBE M CUCTEMBI MOHATHHN O XUMHUYECKOM
peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPUHILUITY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKUX MPEACTABICHUM
Pa3HOr0 ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUU;

— YYE€HHUS O CTPOCHHUH aTOMa U XUMHYECKOM CBS3H;

— TIpPEACTaBICHUM OO0 DJICKTPOJMTHYCCKONW JTUCCOIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckre 3HAHUA PACCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BUBAIOTCS IOCJIEIOBATEIHFHO OT OJHOTO
YPOBHS K JpPYroMYy, BBIIONHAS (QYHKIHH OOBSCHEHHS W IPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHHUS U BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJYy4YEHUS
U3Yy4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEICTABICHHUS O XUMHAYECKOW COCTABJISIIOLIECH HaYYHOM KapTUHBI MUPA B JIOTHUKE
€¢ CHCTeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TMO3HaHMWs B Hayke. M3ydeHrne XUMHM MOPOUCXOAUT C IPHUBJICYEHHUEM
3HAHUW W3 paHee H3YYEHHBIX YYEOHBIX IpeaMeToB: «OKpYXaroIMMHd MUY,
«buomnorus. 5—7 knaccel» U «dusmka. 7/ Kimacc.

[Ipy w3yyeHUM XUMHUM TPOUCXOAUT (POPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKOM HayKu Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NESTEIbHOCTA YEJIOBEKa M KAaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOWM KYJIBTYPBHL.
3ajaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMBI XUMHUYECKHX
3HAaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUCCKUX MOJIOKEHUMH,
JOCTYIMHBIX OOOOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blKka HAyKH, B



OpUOOIIEHNH K Hay4YHbIM MeETOJaM II03HAHUS MpPU HU3YYEHUU BELIECTB U
XUMHYECKUX PeaKlnid, B (GOpMHUPOBAHUH M PA3BUTHUU MO3HABATEIBHBIX YMEHHUHA U
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIbHOW U Y4EOHO-HCCIEA0BATENIbCKOM
JESTENbHOCTH, OCBOCGHHUM TpaBWJI 0Oe30mMacHOro oOpalieHus C BEIIECTBAMHU B
IIOBCETHEBHOM KU3HMU.

[Ipu M3ydeHuu XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauUEHUE MPUOOPENH TaKUe 1eJd, KaK:

— (opmupoBaHHE MHTEIJIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBUSM KU3HU;

—  HamnpaBJICHHOCTh OOy4YEeHHSs Ha CHCTEeMAaTH4YeCKOe MpUOOIIEeHHE
oOyyarouuxcs K CaMOCTOSITEIbHOM IO3HABATEIIbHOM JESTENbHOCTH, HAayYHBIM
METOZlaM TO3HaHusA, (OPMHUPYIOIIUM MOTHUBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XVMHUH;

— o0ecIeueHne YCI0BUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHUIO 00YyYarOIUMUCS
OIbITa Pa3HOOOpPA3HON NEATENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUIOB J1€ATEIbHOCTH;

— (opmupoBanure oOmEeld (QYHKIMOHATIBHOW M  E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBACHITH M OIECHUBATH SIBIICHUS
OKPY’KaIOIlIeT0 MHpa, WCIONb3Yys 3HAHUA U OMbIT, MOJYYCHHbIE MPU H3YUCHUU
XUMHH, TPUMEHATh WX TPU PEIIeHHH MpoOJiieM B TOBCEAHEBHOW >KU3HH W
TPYIOBOM J1€ATETHLHOCTH;

— ¢opmupoBaHHE Y OOYYAIOIIMXCS TYMAaHUCTHYECKUX OTHOIICHH,
MOHMMAaHUS LEHHOCTH XUMHYECKHX 3HAHUU JUIs BBIPAOOTKU HKOJIOTUYECKU
L[E€71€CO00Pa3HOro TMOBEAECHUA B OBITY M TPYIOBOM JEATENIBHOCTH B UEIAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH IPUPOLHOU CPELBI;

— pa3BUTHE MOTHBAIIMM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIHMTAHUID HA OCHOBE YCBOEHHMS OOIIEYEIIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(UiIs M HAMPABICHHOCTH albHEUIIEro
oOy4eHHUs.

OO6miee yucinO 4YacoB, OTBEACHHBIX [JIi M3YUYEHHUS XUMHUU Ha YpPOBHE
OCHOBHOT'0 00IIIero 00pa3oBaHus, cocTaBiseT 136 Jaco: B 8 kinacce — 68 yacos (2
yaca B HeJIeNH0), B 9 kiacce — 68 JacoB (2 yaca B HEJIEIHO).



COAEPKAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHSATHS

[Ipenmer xumuun. Pons Xumun B KM3HU YEIOBEKAa. XHUMUSI B CUCTEME HAyK.
Tena u BemecrBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeToAax MO3HAHUS B XUMHUU. UHMCThIE BEUIECTBA U CMECH.
CnocoObI pa3eieHust CMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE dJEeMEHThl. CHUMBOIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIoXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuueckast ¢opmyrna. BajleHTHOCTh aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3aKkoH TMOCTOSIHCTBa cocTaBa BemiecTB. (OTHOcHUTENbHAasE aTOMHAas Macca.
OTHOcuTeNnbHAsT MOJICKYJIsIpHast Macca. MaccoBasi JoJisi XUMUYECKOT'0 2JIEMEHTa B
COEJIMHEHUH.

KomnuecTBo BemecrBa. Moinb. MonsipHas macca. B3auMoOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWHUIl BemlecTBa. Pacuyerel mo dopmynam
XUMUYECKUX COCTMHCHUH.

Du3nuecKne U XUMUYECKUE SIBIICHUS. XUMHUECKasl peakuusi U €€ MPU3HAKU.
3aK0H COXpaHEHMS] MAacChl BEIIECTB. XHMMHUYeCKHe ypaBHeHUs. Knaccudukarms
XUMUYECKUX PEaAKIU (COSTUHEHMUS, pa3I0KEHMUs, 3aMEILIEeHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOU, MpaBujiaMu paboThl B JabopaTopuu U
nmpueMamMu obOpareHus: ¢ J1abopaTtopHbIM 00OpPYAOBaHUEM, W3YUCHUE W ONMUCAHUE
bu3MYEeCKUX CBOMCTB O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJECHUE
¢usznueckux (IUIaBJeHHE BOCKA, TasHUE JbJA, pPAacTUpPaHHE caxapa B CTYIIKE,
KUTIEHUE W KOHJICHCAIMsI BOJBI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKATMBAHUE
MEHOU MPOBOJIOKHU, B3aMMOJICHCTBHUE MeNa C KUCIOTOMN) SIBICHUM, HAOMIOACHUE U
OMKMCAHWE MPU3HAKOB MPOTEKAHUS XUMHUECKHUX peakiui (paslioKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHUE THAPOKCHIA
meau (II) mpu HarpeBaHuu, B3auMoJeHUCTBHE kKeme3a ¢ pactBopoM conu meau (ID),
M3Y4YEHHE CIOCOOOB pPAa3JeNeHHs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTPOBaHUE,
BbIIIApUBAaHUE, JUCTUIUIAIUS, XpoMaTorpadus, MpoOBEICHUE OYUCTKU MOBAPECHHOU
coilu, HaONIOJEeHWE W  OINMCaHWE  pe3yJbTAaTOB  IPOBEACHHUS  OIBITA,
WUIIOCTPUPYIOMIETO0 3aKOH COXPAHEHUS MacChl, CO3JaHHE MOJENIE MOJIEKYI
(IapocTepKHEBBIX).

BaxHeluue npeacTaBUuTe M HEOPraHMYECKUX BelleCTB

Bo3ngyx — cMech razoB. CocraB Bo3ayxa. Kucnopom — 3JIeMEHT M IPOCTOE
BemecTBO. Haxoxmenue kuciaopona B mpupozae, (PU3mdyeckue M XUMUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuapl. [Ipumenenue xkucnopoma. CrocoObt



MOJyYEHHsI KHUCJIOpOAa B JIAOOpATOPHM U TPOMBIIIIEHHOCTH. KpyroBopot
KHUCIopoa B ipupojie. O30H — aoTponHas MoAu(pUKaIus KUCIOpOoaa.

TeroBoil 3((EeKT XUMHYECKOW pPEaKUUU, TEPMOXUMHUYECKHUE YpaBHEHMUS,
9K30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/yXa, yCUJIEHHE MTAapHUKOBOTO A (dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — anemeHt m mpocroe BemectBo. Haxoxnenue Bomopona B
npupone, (Quanyeckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nostyyeHus. Kucinotsl u conu.

MornspHblit 00beM ra3oB. PacueTsl 0 XUMUYECKUM YPABHEHHSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBopsl.
HacepiieHHble ¥ HEHACBINIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIMIECTB B BOJIE.
MaccoBasi 10715 BelllecTBa B pacTBOpe. XUMHUECKHE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pacTtBOpOB B mpupoze M B KHU3HHU 4enoBeka. KpyroBopor BOABI B MPUPOE.
3arpsi3HeHue NPUPOAHBIX BOJ. OXpaHa U OYKUCTKA MIPUPOJIHBIX BOJ.

Knaccudukanus Heoprannueckux coeauHeHuit. Oxcunbl. Knaccudukamms
OKCHJOB: coseoOpa3ytoniue (OCHOBHBbIE, KHUCIOTHbIE, amMQOTEepHbIe) U
HeconieoOpasyromue. Homenkmarypa oxcuaoB. Dusmdeckne W XUMHUYECKHE
CBOMCTBA OKCUOB. [lomyduenune okcuaos.

OcHoBanus. Knaccudukamnusi OCHOBaHUM: IICJIOYM UM HEPACTBOPUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHUW. PU3NYECKHE UM XUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnortel. Knaccudukanus kucior. Homenknatypa kucinoT. Ousznueckue u
XUMHUYECKUE CBOMCTBAa KuCnoT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tony4yeHnue KucCIoT.

Comu. Homenkiarypa coneid. @U3NUecKue U XUMMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue conei.

I'enernueckas CBSI3b MEXAY KJIaCCAMU HEOPTraHUYECKUX COCMHEHUI.

Xumuyeckuii IKCnepuMeHn.

KAQ4EeCTBEHHOE OIPEICICHHUE COEPKaHUs KHUCIOPOAa B BO3AyX€E, MOJIYUYCHHE,
coOupaHue, paclio3HaBAaHUE U U3YYCHUE CBOMCTB KHCJIOPOJa, HaOII0/ICHHUE
B3aUMOJCHCTBHUS BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS W
NpeKpamieHuss ropeHus (moxapa), O3HaAKOMJIEHHE C oOpa3llaMH OKCHUIOB H
ONMHMCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paClO3HABAHHE M U3Yy4YEHUE
CBOMCTB BOJIOpojia (ropeHue), B3auMozeicTBre Bojopoaa ¢ okcugoM meau (II)
(BO3MOXXHO HCITIOJIb30BaHUE BUEOMATEPUATIOB), HAOIIOeHNE 00pa3lioB BEIECTB
KOJIMYECTBOM | MOJb, HMCCIIEIOBAaHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACICHHOM
MAacCOBOM J10JIeld PaCTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJIaMHU
(HatpueM © KaiplMeM) (BO3MOXHO HCIOJIb30BaHME BHUEOMATEPHUAIIOB),



UCClIeZIOBaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUsI OKPAaCKM MHAMKATOPOB B pacTBOpax KUCIOT U HIEJIOYEH,
u3ydyeHue B3aumozeicTBua okcuga meau (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHCJIOT C METa/ulaMH, pPEAKUUW HEUTpaln3aluy, IIOJIyYEHHE HEPaCTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOI0 METajlla IPYrMM M3 pacTBOpa COJIM, pEUICHUE
DKCIEPUMEHTAJBHBIX 3aa4d MO TeMme «BaxHeWlne KiIacchl HEOPTraHUYECKHUX
COCIUHECHUN).

Ilepuoanueckuii 3axkoH u Ilepumoamyeckast cucTeMa XMMHYECKHX
iemenToB JI. WU. MenngeneeBa. CrpoeHne aromMoB. XMMHYECKAsi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBbie TOMBITKH KJAcCU(UKAUU XUMUYECKUX djemeHToB. [loHsTHE O
IpyNNax CXOOHBIX DJJEMEHTOB (ILUEJIOYHbIE U IEIOYHO3EMEIbHBIE METAJLIbI,
TaJIOTeHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3ytoT aM(OTEpHBIE OKCHUJIbI
Y TUAPOKCHUJIBI.

Ilepnognueckuii 3akoH. [leprognyeckas cucremMa XUMAYECKUX AJIEMEHTOB /.
N. MenneneeBa.  KoporkomepuonHas W JJIMHHONEPUOAHAs  (OPMBI
[Tepuoguueckoit cuctembl xumuueckux 3iaemeHToB [. M. Menneneea. [lepuosabt
n rpynmbl. DOU3NYECKUH CMBICH IOPSAAKOBOIO HOMEpPA, HOMEPOB NEpPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JIOYeK aTroMoB MepBbIX 20 XMMHYECKHUX  OJEMEHTOB
Ilepnognueckori cucremsl [. 1. MenaeneeBa. XapakTepucThKa XHUMHYECKOIO
BJIEMEHTA 10 €ro MoJIoKEeHUIo B [lepunonnueckou cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHMX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEpUoaaMm.

3unauenue [lepuoanueckoro 3akona u lleprnoguyeckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHs Hayku WU npaktuku. J[. M. MenpeneeB — yd€HbI U
IPaKIaHUH.

Xumuueckast cBaA3b. KoBasleHTHass (mojsipHass M HENOJSIpHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX IIEMEHTOB. MIOHHAs CBA3B.

Crenenp  okuciieHHs.  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEaKLUU.
IIporecchl OKUCIIEHHsI U BOCCTaHOBJICHMSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJIEHCTBHUE
TUAPOKCUAA IMHKA C pacTBOpPAMHU KHUCJIOT M ILICJIIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX — IPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropenue, peakliuy pa3ioKeHHs, COSAMHEHUS).

Mescnpeomemmuoie ceazu



Peanuzanus MeXNpenMETHBIX CBSI3€M MpU WM3YyYEHHMM XUMHUM B 8§ Kiacce
OCYIIECTBIISIETCS. 4e€pe3 HCIMOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO6miue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIN (DaKT, rumoresa, TeOpus,
3aKOH, AaHaJlu3, CHUHTE3, Kiaccu(ukauus, MEePUOJUYHOCTb, HAOJO/IEHHE,
AKCIEPUMEHT, MOCIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@duzuka: maTepusi, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsi]l, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (PM3WYECKHue BEIMYHUHBI, CIUHUIIBI
U3MEPEHHUS, KOCMOC, TUIaHEThI, 3B€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, buocdepa.

I'eorpadus: armocdepa, rtumpochepa, MuHEpadbl, TOPHBIE TOPOJIBHI,
TM0JIE3HbIE UCKOMAaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XUuMHMYeCKasi peaKIus

[Tepnonnueckuit 3akoH. [leprnonnueckas cucteMa XUMHYECKUX AJIEMEHTOB /.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBONCTB
XUMUYECKUX DJJIEMEHTOB TME€PBBIX TPEX TEPUOMAOB, Kajus, Kajbllud M UX
COCIMHEHUI B COOTBETCTBMM C MOJOXKEHUEM »3ieMeHTOB B Ilepuoamueckoi
CUCTEME U CTPOECHHUEM MX aTOMOB.

CtpoeHue BeliecTBa: BUAbI XUMUYECKOW CBS3U. THUIBI KPUCTATUIMUECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTATUIMYECKON PEIICTKU U
BHUJa XUMHUYECKOU CBS3H.

Knaccudukanys u HOMEHKIATypa HEOPTaHUYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYECKUX
COCIMHEHUM, TeHETUYEeCKas CBsI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmys XuMUdecKuX peakiyii Mo pa3IndHbIM pU3HaKaM (TI0 YUCTy
M COCTaBy Yy4YacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(hQeKTy, o
U3MEHEHUIO CTENEHENW OKHCIICHUS] XUMHUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUUECKUE
ypaBHEHMUSI.

[lonsiTue 0 ckopocTu xuMuyeckor peakiuu. [loHsTue 00 0OpaTUMbBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U T€TEPOreHHBIX
peakusx. [lonstue o xkaranuse. [loHsTue 0 XxumMuueckoM paBHoBecuu. DaKTOpHI,
BIUSIONIME HA CKOPOCTh XHMHYECKOW pEAKIMU U MOJ0KEHUE XUMUYECKOTO
paBHOBECHS.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIC  PEAKIMU,  AJICKTPOHHBIM  OaylaHC
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHON  pPEAKLIUH. CocraBieHue  ypaBHEHUI



OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIM C  HCIOJIb30BAHUEM  METOJIa
AIEKTPOHHOTO OanaHca.

Teopust JIMEKTPOIUTUIECKON TUCCOLMUALINHU. DIIEKTPOJINUTHI U HEDJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUAAMHU
XUMHUYecKoi cBsizu. CteneHb aucconuanuu. CUibHbIC U C1a0bIe JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIIOBUSI MPOTEKAHUS PEAKIIUid HOHHOTO OOMEHa,
IIOJIHBIE W COKPAILCHHBIE HMOHHBIE YpaBHEHUs peakiui. CBOMCTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TPEACTaBICHUNA 00 3JICKTPOITUTHYECKOU
nucconuanuu. KauecTBeHHbIC peakiuyu Ha HOHBI. [IOHSATHE O TUAPOIU3E COTIEH.

Xumuyeckuii IKCnepumMenm:

O03HAKOMJICHUE C MOJECIISIMA KPUCTALUIMYECKUX PEIICTOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB W HEMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJmopuma HaTpHisi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakuuu
OT BO3JEUCTBUSl pPa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE JIJIEKTPOINPOBOJIHOCTH
pacTBOpPOB BEUIECTB, Mpollecca AUCCOLUMAIIMM KHCJIOT, WIENOoYe U Ccoyei
(BO3BMOXXHO  MCMOJB30BAHME BHUIEO MaTEPHANIOB), IMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOMINX ~ TNPHU3HAKW  TPOTEKAHWS  peaknuii HOHHOTO  OOMEHa
(oOpazoBaHue ocanka, BblAeNeHUWE Tra3za, o0Opa3oBaHHE BOJbI), OMNBITOB,
WUTIOCTPUPYIOIIMX ~ MNPUMEPHI  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropenue, peakiMy pas3lIoKEHHs, COCIUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbK) KAaYeCTBEHHBIX pPEaKlIMil HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 1 X cOeINHEHUSA

OO6mras  xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XUMHUYECKHE CBOWCTBA Ha NIpUMEpe  XJjopa
(B3amMoO/ICICTBUE C METaJlaMH, HeMeTaulaMu, MieinodaMu). XJIOPOBOJOPOI.
ConsgHasi KUCJIOTAa, XMMUYECKHE CBOMCTBA, IMOJy4YeHUE, NMpUMEHEeHue. JleicTBue
XJopa U XJIOPOBOAOPOJAa HA OpPraHW3M 4YejoBeKa. BakHeWinue XJIOpUIbl U HX
HaXO0XJICHHUE B MIPUPOJIE.

O6mias xapakrepucthka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHne M ¢Gu3MUecKHe CBOWCTBA
MPOCTBIX BEUIECTB — KUCIOPOJA U CEepbl. AJLTOTPOIHbIE MOAUPUKAIIUNA KUCIOPOIa
U cepbl. XUMUYECKHUE CBOMCTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3UYECKUE U
XUMUYecKue cBorcTBa. OKCUIBI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qu3nueckne © XHUMHYECKHE CBOMcTBa (0OIMEe Kak
MPEACTABUTENA Kjacca KHUCJIOT M crnenuduyeckue). XHUMHYECKUE pEeaKlHH,
JeXaliue B OCHOBE IPOMBIIUICHHOTO CIoco0a MOMYy4YeHUs! CEPHOM KHUCIOTHI.
[IpumeneHue cepHoil KUCIOThl. COM CEPHOM KUCIOThI, KAYECTBEHHAS pEAKLINAS HA



cynbdar-uoH. HaxoxmaeHnue cepbl M €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIC O],
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mras xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIECHHS. A30T, PaCpOCTpPAaHEHUE B MPHUPOJIE,
dusnueckre 1 XuMHIECKue CBocTBa. KpyroBopot a3ora B mpupojae. AMMHAK, €ro
dbu3nUecKre 1 XUuMUYECKHEe CBOMCTBA, MojlyueHue u npumeHenue. Coinu aMMOHMS,
ux pu3NUecKre U XMMUYECKHEe CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €¢ TMOJy4eHHe, (HU3UYECKUEe W XUMHUYECKUE
cBOiicTBa (00OmME Kak TPEACTABUTEIS Kiacca KHUCIOT U CHernuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayecTBE MHMHEPAJIbHBIX
yno0peHnii. XuMUYEeCKOe 3arps3HEeHUE OKPYKAIOIIEeH Cpelbl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKAM, 3arps3HEHHE BO3AyXa, MOYBBI W BojoemoB). Docdop,
ajuioTponHsie Mogudukanuu ¢docdopa, Puznueckue U XHUMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciora, Gpu3nuecKre U XUMHIECKHIE CBOMCTBA,
nonyudenue. Mcnonb3zoBanue hochaTtoB B kKauecTBE MUHEPATBHBIX YI00PEHHIA.

O6mras xapaktepuctuka 37aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCIEHUA.  YIUIEpOH,  aJUIOTPOIHbIE
MoaudUKalii, paclpocTpaHEHWe B TMpupoje, (Pu3nueckue U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriepoaa, ux
duznueckne W XUMUYECKHE CBOWCTBA, JCHCTBHME HA JKUBBIE OpPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a r1no0anbHOrO MOTEIUICHUS KIMMaTa, MNapHUKOBBIM
addekt. YronpHas KUCI0Ta U €€ CONM, UX (PU3HMYSCKUEe M XMMUYECKHE CBOMCTBA,
nmoiyueHue U TnpuMmeHeHue. KadecTBeHHass peakmus Ha KapOOHAT-HOHBI.
Ucnons3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIIIEHHOCTH U CEIhCKOM
XO35MCTBE.

[TepBoHauanbHbBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepozaa (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, TAHOJI, TTUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKH YIIIEBOJOPOAOB (Yrojib, MNPUPOAHBIM Tra3, HEPTH),
IPOAYKTHl WX mepepadoTku (OEH3WH), WX POib B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOrMYECKU BaXKHBIX BEIIECTBAX: KUpaX, O€NKax, yrieBojax — 1 ux
poii B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYeCKuX |
HEOPTaHUYECKUX COCTUHEHUM.

KpemHunii, ero d¢usnueckue M XUMHUYECKHE CBOWCTBA, TMOIYy4YE€HUE U
npuMmeHeHne. CoenuHeHus: KpemMHHs B mpupone. OOmme mnpeacTtaBieHUs 00
okcusie kpemuusi (IV) u kpemaueBoi kuciore. CWIMKAThl, UX UCIOIL30BaHUE B
OBITY, B MIPOMBINIJIEHHOCTU. BaxHellne CTpoUTeNbHbIE MaTepUalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpobiemMpl 6€30macHOro MCIOJIb30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHHe 0Opa3l0B HEOPraHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI,
NIPOBE/ICHNE KAaYE€CTBECHHBIX PEAKIMN Ha XJIOPUJ-WOHBI U HAOIIOJEHUE TTPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAIOMKMEC (PU3MUCCKHE M XHUMHYECKHUE CBONCTBA
rajoreHoB M HUX COEIWHEHHH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HaKOMJIEHHME C o00pa3namMu XJOpUAOB (TajJOr€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl HM  €¢  COCOUHECHHSAMH  (BO3MOXKHO  HCIIOJIb30BAaHHE
BHJIECOMATEPHUAIIOB), HAOJIIOJEHUE Mpoliecca OOYrIMBaHUs caxapa MoJl IeUCTBUEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, M3Y4YEHUE XHUMHYECKUX CBOMICTB
pa30aBIIEHHOM CEpPHON KUCIIOTHI, TPOBEIEHNE KAUECTBEHHOM peaKIuu Ha CyibdaT-
WOH W HAOJIOJIeHWe TpPHU3HaKa e¢ TNPOTEKAHWs, O3HAKOMIICHHE C (PU3NYeCKUMH
cBoiicTBaMu a3ora, (ochopa M HX COEAMHEHUH (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEpUaIOB), oOpa3aMu a30THBIX U (OChHOPHBIX YAOOpEHUM, MOydeHHUeE,
coOuMpaHue, pacrno3HaBaHME€ MW U3YYEHHUE CBOWCTB aMMHUaKa, IPOBEJCHUE
KAueCTBEHHBIX PEAKINN HAa MOH aMMOHHS U Qocdar-woH U M3ydeHHE TMPU3HAKOB
WX TIPOTEKaHUsI, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIbIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3y4YCHUE MoOjIeIIeH
KPUCTAJNIMYECKUX PEIICTOK anmasa, rpadura, QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM NPOTHUBOTras3a, MoJiydeHue, cOOMpaHue, pacro3HaBaHUE U W3y4YCHUE
CBOMCTB YIJIEKMCIIOrO rasa, MpOBEICHUE KaUYeCTBEHHBIX peaklMii Ha KapOoHAT U
CWIMKAT-UOHBl W W3YYCHHE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHUE C
MPONYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1a4 1o TeMe «BakHennme HeMeTaJuTbl U UX COCTUHECHUS».

MeTa/uibl U UX COeIMHEHUS

OO6mras XxapakTepuUCTUKAa XMMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
nx mnosoxeHuss B llepmogmueckor cucreme xumuueckux isnemeHtoB J[. U.
MenneneeBa u ctpoeHusi aroMoB. CTpoeHHE MeTaJUioB. MeTauinueckasi CBsi3b U
METAJUIMYECKAasi  KpPUCTAJUIMYECKas  pPEIIETKA.  JJEKTPOXUMUYECKUH  pAl
HanpsOKeHUH MeTaimioB. OU3NYecKne U XUMUYECKUE CBOWCTBA MeTaiioB. O0imume
crocoObl ToNIydeHusi MeTaioB. [loHsTHE O KOPpPO3UM METAIOB, OCHOBHBIC
crocoObl 3aluThl MX OT Koppo3ud. CrnaBbl (CTajlb, YyryH, IJIOPaJTIOMUHUM,
OpoH3a) U X MPUMEHEHNE B OBITY U IPOMBIIILIIEHHOCTH.

[llenounsle MeTauibl: NOJNIOKEHUE B [lepuoanyeckon cucremMe XMMHUYECKHUX
anemeHToB /. 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXKJIEHUE B IPHUPOJE.
dusnuecKkue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanusi). OKCUAbl U



TUAPOKCHIBI HAaTpusd M Kanus. [IpuMeHeHue MIeOYHbIX METauloB W HX
COETMHEHU.

[[lenouyHo3eMenbHbIE METalIbl MAarHuii MW KalblMH: IIOJIOXKEHHE B
[Tepuognueckont cucreMe xumuueckux aneMeHToB Jl. M. MenneneeBa, ctpoenue
UX aTOMOB, HaXOXJIeHHE B pupoje. uznyeckre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanbuusa. Baxueliue coequHeHHs] KalblUs (OKCHUI, THUIPOKCHUI, COJIH).
JXeécTkocTh BOBI U CIIOCOOBI €€ YCTpaHEHUS!.

AJFOMUHUN: TIoJIokeHUE B [lepuoanueckoi cucteMe XuMUYeCKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroma, HaxOxAeHUE B mpupone. dusnueckue u
XUMHUYECKHUE CBOMCTBA ATIOMUHUS. AM(OTEPHBIC CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUAL.

Kenezo: nonoxenue B Ilepuoguueckon cucteMe XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, cTpoeHHEe aroMa, HaxoxiaeHue B mpupope. dusnueckue u
XHUMHYECKHE CBOMCTBa xese3a. OKcuabl, THApOKCHIBI U coiu xkenesa (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opas3laMu METauIOB M CIUIAaBOB, WX (PU3WYecCKUMU
CBOMCTBaMH, U3Y4YEHHE PE3YyJIbTATOB  KOPPO3UH  METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUCOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA
Kalblls W HATpUsl C BOJOM (BO3MOXKHO HCIOJIB30BAHUE BHIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOUW BOJIBI, Mpollecca TOPEHHUS Kelle3a B KUCIOPOJIEe
(BO3BMOXKHO  HCTOJIb30BAHUE  BHUJICOMATEPHUANIOB), TMPU3HAKOB  IMPOTEKAHUS
KAUECTBEHHBIX PEaKIMil Ha MOHBbI: MarHus, Kajablus, aTIOMUHUS, [IUHKA, YKee3a
(Il) u xenesza (I1I), menu (1), HaOrOIEHUE M OMIMCAHKE TTPOIIECCOB OKPAITUBAHUS
IUJAMEHH WOHAaMU HaTpusi, Kalusl W KajablUus (BO3MOXHO HCIOJb30BAHUE
BUJIEOMATEpPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS
Y TUJIPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTABbHBIX 3a/1ad 1o TeMe «BakHeimue
METAJUIBI U UX COCIUHEHUSIY.

XuMHs 1 OKPY:KaLIas cpeaa

BemecrBa u Marepuanbsl B IOBCEIHEBHOM JKU3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoipb mnpu
XUMHUYECKUX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeabl (MpeaenbHasi JOoMmyCcTUMAst
KOHIIeHTpa1us BemiecTB, gainee — [1JIK). Ponb xuMun B pemieHru 3KOIOrHYeCKuX
pooIeM.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe O0pa3lloB MAaTEPUAIOB (CTEKIJIO, CIIABbI METAJLIOB, TOJWMEPHBIC
MaTepUabl).

Mesxcnpeomemmnbwie ceasu



Peanuzanus MeXNnpenMETHBIX CBSI3€M MpU WM3YyYEHHMM XUMHUM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIOIb30BAaHME KaK OOIIMX EeCTECTBEHHO-HAY4YHBIX
MOHATHUH, TaK U TOHATUH, SBIISIOMIUXCSA CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mme ecTeCTBEHHO-HAy4YHbIE TMOHSATHSA: HAYyYHBIH (pakT, TUIIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KiIacCu(puKaluusg, TEPUOANYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJIEb, SBJICHHUE, MAPHUKOBBIN
3 deKT, TEXHONOT U, MaTePUAIbI.

dusznka: MaTepusi, aToM, OJEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIH],
M30TONbl, PaJUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKUN 3apsid, HPOBOIHUKH,
MOJIYIIPOBOAHUKH,  JUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIeCTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAILTUYECKAS
pelieTKa, CruiaBbl, (PU3MUYECKHE BEIWYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3B€3/bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOcUCTEMA, MHHEPATIbHBIE
yI00pEHUSI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtumpocdepa, MUHEpATbI, TOPHBIE MOPOIBI,
M0JIE3HbIE HUCKOIAeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHA IIPOI'PAMMBLI 110
XUMHNUHA HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PpE3yJbTAaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO  OOILIEro
o0pa30oBaHUs JOCTUTaloTCsl B XOA€ OOy4YeHUS XUMHUM B €IUHCTBE y4eOHOU Hu
BOCIIMTATEIIbHOU JIESITEIbHOCTU B COOTBETCTBUU C TPAAULUMOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, HPUHATBIMU B
oOliecTBEe MpaBUJIaMU M HOPMaMH IOBEAEHHS W CIOCOOCTBYIOT MpoLieccaM
CaMOIO3HaHUSs, CAMOPA3BUTHUS U COLMAIIM3AIMN 00 y4arOIINXCA.

JIM4HOCTHBIE  pE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTH  OOy4YaroIIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOM MO3WTHBHBIX LEHHOCTHBIX OpPUEHTAUUA U
paclIMpeHue OIbITa ACITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI:

LIEHHOCTHOI'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHWMAaHWsS 3HAYEHUS XMMHYECKOM HAayKh B JKHU3HHU
COBPEMEHHOI'0 OOIIECTBa, CIOCOOHOCTU BIAAETh JAOCTOBEpHOW MH(MOpManuen o
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) TPa’KIaAHCKOr0 BOCIIMTAHUS:

NPEACTABICHNAS O COLMAJbHBIX HOPMax M IPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHOMCCIEAOBATENbCKOW,  TBOPYECKOM W JIPYrUX  BHJAX
JEeSATENbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH TNpHU
BBITIOJITHEHUU Y4E€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMIOJHEHUH XHUMHUYECKHX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B IIpOLlECCE 3TOM Y4YEOHOW JAESTENIbHOCTH, T'OTOBHOCTH
OLICHUBATh CBO€ TOBEJEHHME M IMIOCTYIIKM CBOMX TOBApPHILEW C MO3ULUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) IEHHOCTH HAYYHOT0 TO3HAHNSA

MHUPOBO33PEHUYECKHUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIISIOLINE
OCHOBY JIJI1 TTOHUMAaHUsI CYIIHOCTH HAyYHOW KapTHHBI MUpPa, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOABI, B3aUMOCBS3IX YEIOBEKa C
MPUPOIHOM CPEIOH, O POJIM XUMHUHU B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

IIO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA ITOJIYYEHHE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBbIE NJisi OOBSICHEHHS HaOJII0JaeMbIX MPOLECCOB U SIBICHUH,
MO3HABATEIbHOM, WH(MOPMAIIMOHHOW M YHUTATENbCKOW KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENbHOM pabOThl € YYEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TIO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €aMO00pa3oBaHUIO, MPOEKTHOM W  HUCCIEeN0BaTEIbCKOU
JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTH M YpPOBHSI OOy4YeHUS B
JlaJIbHEUIIIEM;

4) popmMupoBaHUsI KyJIbTYPbI 310POBbA:

OCO3HAHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 *KWU3HU, OCO3HAHWE TMOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMs, HAPKOTUKOB, KypEHUs),
HEOOXOJIMMOCTH  COOMIOZICHUS TpaBWJI OE30MaCHOCTH TMpU  OOpallleHUUu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U pEaIbHON KU3HU;

5) Tpy/10BOT0 BOCIIMTAHUS :

WHTEPEC K MPAKTUICCKOMY M3YyUCHUIO MTpodeccuii U Tpyia pa3IMdyHOTO POIa,
yBOXCHUE K TPYAYy W pe3yibTaraM TPYIOBOW NEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHUW [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHINBUYAILHON TPACKTOPUHU MPOAOIKEHUS 00pa30BaHUS C yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCTEIIHON MPodeCCHOHAIBHON ACSITEIIBHOCTH M Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalTUPOBATHCA B MPOGECCHOHANTBHOU Cpejie;

6) 3K0JIOrHYEeCKOr0 BOCTIMTAHUS

AKOJIOTHYECKH 11€71€CO00pa3HOEe OTHOIICHWE K MPHPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
O6e3omacHOro o0Opas3a KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nuecKOMy M TICUXMYECKOMY 37I0pPOBBIO, OCO3HAHHME IIEHHOCTH COOIIOCHUS
mpaBuiI 0€30MMaCHOT0 MMOBEICHHUS MPU PabOTe C BEIECTBAMH, a TAK)KE B CUTYAITUsX,
YIPOKAIOIIMX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, IMOJIy4aeMble MPU U3YYCHUU XUMHH, IS
pEeLIeHUS 3a/1a4, CBSA3aHHBIX C OKPYXKAIOIIEW MPUPOJHONU CPEIOH, ISl MOBBIICHUS
YPOBHS  DKOJOTHYECKOH KYJBTYPhI, OCO3HAHHUS TJI00abHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTell MX pelieHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW W COIIMAJIBHOM MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wmeranpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHsI OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUIIOTE3a, (PaKT, CUCTeMa, TPOIECC, IKCIEPUMEHT U JAPYToe.), KOTOPhIe
WCITOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX IMPEAMETaxX W IO3BOJISIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEIMETOB (HOPMHUPOBATH MPEICTABICHUE O IEIOCTHON



HAyYHOU KapTHUHE MHUpA, M YHUBEpCAJIbHBIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIE, DPETYISITUBHBIE), KOTOpbIE 00ECIEUMBAIOT (POPMUPOBAHUE
TFOTOBHOCTH K CAMOCTOSITEIBHOMY IJIJAHUPOBAHUIO M OCYILIECTBIECHUIO YYEOHOMU
NEATENbHOCTH.

Ilo3HaBaTe/ibHbIEe YHHBEPCAJIbHbIE YUeOHbIe e CTBUA

Ba3oBble JJoruueckue JelicTBUA:

YMEHHUS HCIOJb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHHUS] MPU OCBOEHUU
3HAHUMW: PACKPBHIBATh CMBICI XUMUUYECKUX TMOHSATUM (BBIACISITH UX XapaKTEPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aMMOCBS3b C JPYTMMHU TOHSITHUSIMH), HUCIOJIbH30BAThH
MOHATHS NIl OOBSICHEHUS OTJIETBHBIX (DaKTOB W SIBJICHUH, BHIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KIAcCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHYECKUX PEaKIIHi,
YCTaHABJIMBATh MPUYMHHO-CIICACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3YUCHHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, JENYKTHUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJBI U 3aKJIFOYEHUS;

yMEHUE TMPUMEHSITh B TMPOIECCe IMO3HAHUS TOHATUSA (NIpEIMETHbIE U
MeTanpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUHU,
peoOpa3oBBIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI D3JIEMEHTa), XHMHUYeckas ¢GopMmyia W ypaBHECHHE
XUMHUYECKON peaKkuu — NpU pPEelIeHUH Y4eOHO-TT03HAaBAaTENIbHbIX 33]a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJICTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIICCTBCHHBIC
NPU3HAKH U3YYaE€MBIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBISIBJISATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3U WU
POTUBOPEUHUS B U3YyUaEeMbIX MPOIIeccax U sIBICHUSX.

Ba3oBhie uccienoBaTebCKHe 1€VCTBUA.

YMEHHUE HCIOJIb30BaTh MOCTABJIECHHBIE BOINPOCHI B KAYECTBE HMHCTPYMEHTA
MO3HAHUA, a TaKXe B KayecTBE OCHOBBI ISl (OPMHUPOBAHUSA THUIIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIEHUM;

NpUOOPETeHHE ONbITa M0 TUIAHUPOBAHUIO, OpPTaHU3AIMH U TPOBEIACHUIO
YUEHHYECKUX OJKCIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOIOM IIpolecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro Pe3yJsbTar, (OpMYIHpOBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEACHHOTO OMbITA, UCCIECAOBAHUS, COCTABIATh OTUET
0 MpOJIeTTaHHOM padoTe.

PabGora ¢ ungopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPNPETUPOBATH HHGOPMALIUIO
Pa3NUYHBIX BUIOB U (HOPM MPEICTABICHUS, MOJIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHASL ~ JIUTEpaTypa XHUMHUYECKOI'O COJIEPKAHUS, CIPaBOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHUECKH OIECHUBATh MPOTUBOPEUYUBYIO M
HEJ0CTOBEPHYIO HH(POPMAILIHIO;



YMEHHUE MPUMEHSTh pa3IU4HbIe METOJbl W 3alpOoChl MPU MOMCKE U OTOOpE
MH(pOpPMAIUM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX MJI1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1ay OMpPEAENICHHOIO TUMa, MPUOOPETEHUE OIbITa B
o0lacTh UCHOJB30BAaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOIHH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOUPATH ONTUMAJIbHYIO (POPMY MPEACTABICHUS UHPOPMALIUK U
WUTIOCTPUPOBATh pelIaeMble 3aJaud  HECIOKHBIMU CXEMaMH, JuarpaMMaMu,
IpyruMu popmMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHHE UCIHOJb30BaTh M AaHAJIM3UpPOBAaThb B IIpolecce Y4eOHOH u
MCCIIEIOBATEIBCKOM NIEATENHHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIiiCTBA M TPAHCIIOPTa HA COCTOSIHUE OKpYKAroUIed MNpUpOIHON
CpEIBl.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1elicCTBUS:

yMEHHUS 3ajJlaBaTh BOIPOCH (B XOJ€ Juanora W (Wih) JIUCKYCCUHU) TIO
CylIecTBY  oOCyXmaemMod  TeMbl, (OPMYIHPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTENIBHO BBIITOJIHEHMS IPEUIOKEHHOM 3a/1a4u;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIE  pPE3yJbTaThl  [O3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JeNaTh NpPEe3ECHTALUIO
pE3yNbTAaTOB BBHINOJHEHUS XMUMHUYECKOTO SKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITa,
71a00paTOpHOM pabOTHI [0 UCCIIETOBAHUIO CBOICTB BEILIECTB, yUEOHOIO IPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAaMH B COBMECTHOI
IIO3HABATEIPHOM W HMCCJIEAOBATENbCKOW  JNESATENBHOCTH  INPU  PELICHHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB U COrJIaCOBAaHUs
no3uuit (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYpPMBbI», KOOPIUHALIMS
COBMECTHBIX JEHCTBUM, ONPENCIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM pabOThI U APyTHE).

PerynsiTuBHBIC YHMBepcalbHbIe y4eOHbIe NelCTBUS:

YMEHHE CaMOCTOATEJIBHO ONPEIENIATh LENH JESITEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISITh, KOHTPOJIHUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSTeNbHOCTh, BBIOUpATh Hanbosiee 3(PPEeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
[IO3HABATEIbHBIX 3a7a4, CaMOCTOSTEIIBHO COCTABIISTh WIM KOPPEKTHUPOBATH
NPEMJIOKEHHBIA aJrOPUTM JIEUCTBUN TMPU BBINOJHEHUM 3aJlaHU C y4eTOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pPE3ysbTaTa 3asBICHHOM LIEIU, YMEHUE
UCII0JIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, ITPEIIaracMble B YCIOBUM 3aJaHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pEe3yNbTaTOB IO OCBOEHUIO 005A3aTENbHOIO
COJIep>KaHMsI, YCTAHOBJIEHHOTO JaHHOM (enepaqbHOM padodeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBbIE OOY4YalOIIMMUCS HAay4dHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCcTBHH, crnenupuyecKue g TPEAMETHON 00macTu  «XHMHUS», BHIBI
NEATENIbHOCTU IO  TMOJYYEHHIO HOBOIO  3HaHMs, €ro HHTEpIpeTalni,
peoOpa30BaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.

K xoniy o6yuenus B 8 kiacce npeamMeTHbie pe3yIbTaThl HA 0a30BOM ypOBHE

JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUI:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHUI: aToM, MOJEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBast 0JISI XUMUYECKOTO AJIEMEHTa B COCAUHEHHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTA, OCHOBAaHHE, COJb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasi pPeakius, KiIacCuPUKaIlMsi peakiHil: peakiuu
COCIMHEHUS, PEAKIMU Pa3JIoKEHUs, PEaAKIUU 3aMElICHUs, peaKuu
oOMe€Ha, 7K30- U IHJOTEPMHUYECKHE PEAKINH, TEIJIOBOU 3(PPeKT peakuuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aroma, aToMHas OpOUTallb, PaaUyC
aToMa, XUMHYECKas CBSI3b, MOJSPHAsI U HEMOJSpHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBfA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl J0Jis1 BEUIECTBA
(mpolieHTHas KOHIICHTpAIIKsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATUH U
MIPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUY BEUIECTB U UX MPEBPALLICHUII;

e WCIONB30BAaTh XUMHUYECKYI0O CHUMBOJHKY JUISI COCTAaBJICHHS (HOpMYI
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIU;

e ONpENENsATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHMSIX,
CTENEHb  OKUCJEHUSI  DJEMEHTOB B  OWHapHBIX  COEAMHEHUSX,
MPUHAICKHOCTh BEIIECTB K OINPEACICHHOMY KJIAcCy COEAMHEHUN IO
dbopmynaMm, BHUJ XUMUYECKOW CBSI3M (KOBaJEHTHAasT M MOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpseiBaTh cMmbIci Ilepunonnueckoro 3akonHa JI. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX TojiokeHus B llepuomuueckoit cucreme,
3aKOHOB COXPAHEHMsS MacChl BEUIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTraapo;

e OIKCHIBATh U XapakTepu3oBaTh TaOMMuHyro0 Gopmy Ilepuoguyeckoi
CHUCTEMbl XHMMHMUECKHUX DJJIEMEHTOB: pa3inyaTh TMOHSITHUS «TJIaBHas
noarpynna (A-rpynmna)» u «modounas noarpynna (b-rpymnma)y, mansie u
OoJbIIMEe TEPHOJBI, COOTHOCUTH OOO3HAYEHUsS, KOTOpbIE HMMEIOTCS B
tabnmuue «llepuoanueckas cucrema XUMHUECKUX 3yeMeHtoB J[. H.
MenzeneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOECHHUS AaTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij sjipa, 001Iee Yuciio dJIEKTPOHOB
U pacnpeiesieHUe X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCCU(ULIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMHYECKHE peakiuu (M0 YUCIY U COCTaBy YYacTBYIOUIUX B pPEaKIUU
BEIIIECTB, 10 TETIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMMCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Ka4Y€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMUYECKUX IMPEBpalllCHU B
Pa3IMYHBIX YCIOBUSX;

BBIUHCIIATh OTHOCUTENBHYIO MOJCKYJISAPHYIO W MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »dJIeMEeHTa 10 (dopmyse
COEIMHEHUS, MaCCOBYIO JIOJNIO BEIIECTBA B PACTBOpPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIuu;

MPUMEHSATh OCHOBHBIE ONEpallid MBICTUTEIBHONU EATEIbHOCTH — aHAU3
U CHHTE3, CpaBHCHHE, 000OIIECHHE, CHCTEMATH3alluio, KIacCHU(MHUKAIUIO,
BBISIBJICHUE MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — JJIsI U3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIMi, eCTECTBEHHO-HAy4YHbIE METOIbI
MO3HAHUSA — HaONIOZEHUE, W3MEPEHHUE, MOJIETUPOBAHHE, HKCIEPUMEHT
(peanbHbIA U MBICIICHHBIN);

ClIeAOoBaTh  MpaBWIaM  MOJIb30BaHUA  XUMHUYECKOW  TOCYyIOM |
nabopaTopHbIM  00OpYJOBAaHMEM, a TakKe TMpaBwiaM oOOpallieHust ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSAMH TIO BBITTOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYEHUIO W COOUPAHUIO
razoo0pa3HbBIX BeENIECTB (BOIOpPOJA M KHUCJIOPOJa), MNPUTOTOBJIECHUIO
pacTBOPOB C OIPEICICHHON MAacCOBOM JI0J€H pacTBOPCHHOI'O BEILIECTBA,
IUTAHUPOBATb M TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
PacCIiO3HABAHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPaHK U APYTHUE).

K xon1y oOyuenus B 9 Kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHAX TMOHSATHH: XUMHYECKHI
AJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHUOH, NPOCTOE BEUIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPUILIATEIBHOCTh, CTEMEHb
OKHCJIEHUS, XUMHUYECKasl peaklus, XUMUYecKasi CBs3b, TEIIOBOM 3(deKT
peakuud, MOJb, MOJISIPHBIA ~ OOBEM,  pacTBOp,  DJIEKTPOJMTHI,
HEDJIEKTPOJUTHI, JJCKTPOJIUTUYECKAsT UCCOLMAINS, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEeOOpaTUMBbIE pEAKIMH, OKWUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE U  BOCCTAaHOBJICHHUE,
ajuioTponusi, aM(pOTEpHOCTh, XMMHUYECKasl CBs3h (KOBAJEHTHAs, WUOHHAas,
METaJNINYecKas), KpHUCTAIIMYECKas peIIeTKa, KOPPO3Us METaJlIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKUuH, MpPeaeiIbHO JOMyCTHUMAas
koHueHrpaus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATUM U
MIPUMEHSTH 3TU NOHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHHUS (opMyi
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

OIPEENSATh BaJIGHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX 2JIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOrO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
OIPEACIICHHOMY KJIACCY COEIUWHEHUU 1o ¢dopmyiaM, BUA XUMUYECKOM
CB3M (KOBAJIEHTHAsi, HWOHHAs, METAJUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMUYECKOU (hopMmylie, XxapakTep Cpelbl B
BOJIHBIX PAacTBOpPAaX HEOPraHWYECKUX COCIMHEHUMH, TUI KPUCTATUYECKON
PEHICTKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci [lepuommnueckoro 3akona J[. M. MenaeneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKChIBATh W XapaKTepHU30BaTh
TabnuuHyo (opmy Ilepuoandeckoll CUCTEMbl XHMHYECKUX DJIEMEHTOB:
pas3nuyaTh TOHSATUS «rjaBHasg mnoarpymmna (A-Tpynma)» U «mododyHas
noarpynna (b-rpynna)», manble W OOJbIIME MEPHUOJBI, COOTHOCHUTH
0003HayYeHusl, KOTOpbIE MMEITCA B MEPUOJUYECKONM TabiuLe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsa  sApa, oOIIee 4YUCIO DJIEKTPOHOB U
pacmpeneieHue WX 10 DJJIGKTPOHHBIM  CJIOSM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB JJIEMEHTOB W UX COCAMHEHUU B
MpeAeax MaJIbIX NEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIYy M COCTaBYy Y4YacTBYIOUIUX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTENEHEH OKUCICHHUS
XUMHUUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U chenudUUecKue XUMUUYECKHUE
CBOMCTBa TIPOCTHIX M CIIOKHBIX BEIIECTB, MOJTBEPKJasi OIKMCAHUE
pUMEpaMHU MOJIEKYJISIDHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii;

COCTABJISITb YPaBHEHUS JJICKTPOIUTUYECKOW JHUCCOLUUAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILICHHBIE YPABHEHHS PEAKLIM HOHHOTO



oOMeHa, ypaBHEHHS pEaKlWi, TMOATBEPKIAIONIUX CYIECTBOBAHUE
TCHETHYECKOU CBSI3U MEXTY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYINIHOCTh OKHCITUTEIHHO-BOCCTAHOBUTEINBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OalaHca ATUX PEaKLUid;
MPOrHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOXHOCTH TIPOTCKAHUS XUMWYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCTIOBHSX;

BBIUHCIIATh OTHOCUTENBHYIO MOJEKYJISAPHYI0O W  MOJIPHYIO MacChl
BEIIECTB, MaCCOBYIO JIOJIF0 XUMHYECKOro JJIeMEeHTa 1o (opmyse
COCIMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUCThI
10 YPaBHEHUIO XUMHUYECKON PEaKINH;

coOroIaTh ~ MpaBWiIa  IOJB30BAHUS  XUMHUYECKOM 110016171 (0] S
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBuUja OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TI0 BBITIOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJIYyYEHHUI0O H COOUPAHHIO
ra3o00pa3HbIX BEIIECTB (AMMHUAKa U YIIIEKUCIIOrO rasa);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHUA-, OpOMUI-,
uonua-, Kapbonat-, (Qocdar-, cunukar-, cyiabdar-, TUIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUS Y HMOHBI M3YyYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpPaxX HEOPTAaHUYECKHUX BEIIECTB;

MIPUMEHATh OCHOBHBIC ONEPAllMA MBICTUTEIBHONW NEATSILHOCTH — aHAJN3
U CHUHTE3, CpaBHEHHE, O0O0O0OIIECHHE, CHUCTEMAaTHU3alUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3y4Y€HHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUH, €CTeCTBCHHO-HAYYHbIE METOABl TO3HAHUS —
HaOIOIeHNe, M3MEPEeHHe, MOJAETUPOBAHUE, DKCIEPUMEHT (pealbHBIA |
MBICJICHHBIN ).



YYEBHO-METOJUYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O ITPOLIECCA OBA3ATEJIBHBIE YUEBHBIE
TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC TemaTu4eckoe NJaHMPOBaHHUE MO0 XUMHUH SKJ1ace

Ne Haunmenosanue Konnuectso yacos ONEeKTPOHHBIE CIHCOK HTOTOBBIX | CIIOCOD OLICHKH
/i pasnenos, TeM | Bcero | Kourponsnsie | IIpakruyeckue (udpoBeIe) gg:;;}iﬁg’é HTOTOBBIX
IUIAHUPYEMBbIX
a0oThI aboThI 00pa3oBaTelIbHbIC
Y p P yKa3aHHEeM ITaroB PE3YITBTATOR
PECYpPChI ux (popmupoBaHus
Paszgen 1. 1.Xnumns — BakHas 5 0 2 but6mmoreka [IOK PacKpbIBaTb  CMbICA | TIPAKTHYECKAS
MepBOHaYanbHble obnactb https://m.edsoo0.ru/7f41a636 | ocHosHbIX paboTa- yCTHBIN
XMMUYEcKue eCTeCcTBO3HaHMA U XMMUYECKMX OI1pOC;
NOHATUA nNpaKTUYecKom NOHATUIA: atom,
-pereHne
[eATeNnbHOCTU MoneKya, p
YenoseKa . Y4EOHBIX u
XMMUYECKHNI
2. BewectBau IIPaKTHUKO-
XMMUYECKNe peakummn | 15 1 0 Bubnunoteka LLOK https:// m SNIEMEHT,  NPOCTOC | i eHTHPOBAHHBIX
BELLECTBO, CNOXKHOE )
.edsoo .ru/7 f41837 ¢ 5 3ajad,

BELLECTBO, cmechb
(omaHOpOAHas "
HeoaHOpOAHas),
BaJIEHTHOCTb,
OTHOCUTeNbHan
aTomHas "
MoOJIeKyNApHan
macca, KoaM4yecTso
BELLEeCTBa, MO/b,
MoNApHasn macca,
maccoBasn aons
XUMUYECKOro
aneMeHTa B
coeauHeHuH,

MOJIAPHbI 06BEM,



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

Pasgen 1.
MNepBoHayanbHble
XMMUYECKne
NOHATUA

1. Xumuna — BaKHasn
ob6nacTb
€CTeCcTBO3HaHMNA U
npaKkTUyecKkomn
[EeATeNbHOCTU
yesioBEKA
2. BewectBau
XUMUYECKME peaKLmmn

15

but6mmoreka [JOK

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

bubnnoteka LLOK https:// m

.edsoo .ru/7 f41837 c

pacKpbiBaTb  CMbIC/
OCHOBHbIX
XUMUYECKUX
NOHATUI: aTom,
MOJIEKYNA,
XMMUYECKUIA
3/eMeHT,  npocToe
BELLECTBO, C/N0MKHOE

BeLLEecTBO, cMmecb
(oaHOpOAHas n
HeoAHoOpoAHas),
BaJIEHTHOCTb,
OTHOCUTE/IbHAsA
aTomHas n
MONeKyNApHan
macca, KoJIM4yecTBo
BellecTsa, MO/1b,
MoOJIAPHan macca,
maccoBas nonsa
XMMUYECKOTro
anemeHTa B
CoeiNHEHUN,

MOIAPHbIN 06BEM,

HpaKTUYeCcKast
paboTa- yCTHBIY
OIIpoc;

-peleHue
YIEeOHBIX
NPaKTHKO-
OpPHUCHTUPOBAHHB!
3ajad;



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

WANOCTPUPOBATD

B3aMMOCBA3b
OCHOBHbIX
XMMWYECKNX

NOHATUM "
NPUMEHATb 3K
NOHATMA npwm

ONUCaHUM BelLLecTB
M UX npespalleHnit;
. MCcnonb30BaTh
XMMMYECKYIO
CUMBOINKY ansa
COCTaB/IEHUSA
dopmyn BeLEecTs n
YpaBHEHU
XMMWYECKNX
peaKkuuit;

Paspgen 2.
BakHelwne
npeacrasmTenu
HeopraHNYecKnx
BelLecTs

1 Bosayx. Kucnopog,

MoHATMe 06 OKCHAaax.

bu6nuorexa [IOK

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

XapaKTepusoBaTb
(onucbiBaTb) 0b6LIME
XMMUYECKNE
CBOWCTBa BeLLECTB
PasNNYHbIX KNacCoB,
noaTBepXKAas
onucaHue
npumepamm
MONEKYNAPHbIX
YPpaBHEHWUM
COOTBETCTBYHOLUMX
XMMUYECKNX
peakuui;

- YCTHBIN OIpOC

-peleHue
YIeOHBIX
NPaKTHKO-
OPUCHTUPOBAHHE
3ajad;

2.Bogopog.loHatue
0 KMCNOTax U CoNAx

bubmuorexa [IOK

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

XapaKTepusosaTtb
(onucbiBaTh) 0b6LIME
XMMUYECKKne

HpaKTHYeCKast
paboTa- yCTHBIN
OTpOC;



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

CBOICTBA BELLECTB | -pELICHHE
Pa3/IMYHBIX KNACCOB, | y4eOHBIX
noateepXaan TPaKTHKO-
onuncaHne OPUCHTHUPOBAHHE]
npumepamm 3aja4,
MONEKYNAPHbIX
YPaBHEHN
COOTBETCTBYIOLLMX
XUMUYECKUX
peakuuii;
3.Bopa. Pactsopbl. 5 but6mmoreka [IOK XapaKTepusosaTtb MpaKTAYECKAst
MowsTne 06 https://m.edsoo.ru/7f41a636 | (onwucbisatb) obwme | paGora- yCTHBIV
OCHOBaHUAX xummmqecme oIIpoc;
CBOICTBa BELLECTB
Pa3nnYHbIX Knaccos, | ~PCIICHUC
noaTsepaan y4€0HBIX
onuncaHue MPaKTHKO-
npumepammu OPHEHTHPOBAHHB!
MOJIEKYNAPHbIX 3aay;
YpaBHEeHUM
COOTBETCTBYIOLLMX
XUMUYECKUX
peakuuit;
4.0CHOBHble Knacchl 11 bubmmnoreka LIOK XapaKTepus3osaTb | MPAKTHUYECKAs
HeopraHUYecKknx https://m.edso0.ru/7f41a636 | (onuceisatb) obwme | paGoTa- YCTHEIY
coeanHeHu XMMUYEecKune o1poc;

CBOWCTBa BeLLECTB
Pas/INYHbIX K1acCoB,
noateepXaan
onucaHue
npumepamm
MONEKYNAPHbIX
YpaBHeHUM
COOTBETCTBYIOLLMX
XUMUYECKUX

-peleHue
yaeOHBIX
NPaKTHKO-
OpPHEHTHUPOBAHHE!
3amad;



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

peakuui;

Pasgen 3.
Mepuoanyeckuii
3aKOH 1
MNepuogmnyeckan
cMctema
XMMUYECKUX

anemeHToB [. U.
MeHgeneesa.
CTpoeHue aTomos.
Xumunyeckas ceasb.
OkucnnTenbHo-
BOCCTAHOBUTE/NbHbIE
peakummn

1.Nepunogmnyeckuii
3aKOH U
Mepnogunyeckan
CUCTEMA XMMUYECKUX
anemeHTosB . W.
MeHpeneesa.
CtpoeHue aToma

bubmuorexa [IOK

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

NPOrHo3MpoBaThb
CBOICTBa BELLECTB B
3aBUCMMOCTU OT UX

KayecTBEHHOrO
COCTaBa,
BO3MOKHOCTU
npoTeKaHus
XUMUYECKUX
npeBpaLLeHNin B
Pa3/IYHbIX
YCNOBUAX;
pacKkpbIBaTb CMbICA

Mepuoanyeckoro

3aKkoHa [. U.
MeHgeneesa:
OEMOHCTPUPOBaATb
NoHMMaHWe
nepuoamyecKo
3aBMCUMOCTU
CBOMCTB XMMUYECKMX
3N1EeMEHTOB OT UX
NoJIOXKEHMA B

Meprnogmyeckom

cucTeme, 3aKOHOB
COXpaHeHMA Mmacchbl
BELL,ECTB,
MOCTOSAHCTBA

COCTaBa, aTOMHO-

MONEKRYSIAPHOTO

y4YeHus, 3aKOHa

ABoragpo; e
ONUCbLIBATb M

XapaKTepusoBaTb

Tabnnynyto dopmy

- YCTHBIN OMpOC

-peleHue
YIeOHBIX
TPaKTHUKO-
OpPUECHTUPOBAHHD
3ajad;



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

Meproamyeckom
cucTembl
XUMUYECKNX
31EeMEHTOB:
pa3nnyaTb NOHATUA
«rnaBHasa nogrpynna
(A-rpynna)» un
«noboYyHasn
noarpynna (b-
rpynna)», manble u
6o/bLIME Nepuoabl,
COOTHOCUTb
0b03HaveHus,
KOTOPble UMEIOTCA B
Tabauue
«[Mepnoanyeckas
cuctema
XMMWYECKUX
anemeHToB . U.
MeHpeneeBa» ¢
YNCNOBbIMM
XapaKTepucTMkamm
CTPOEHMA aTOMOB
XUMUYECKNX
anemeHToB (cocTaB U
3apsag aapa, obuiee
YMUC/I0 SNEKTPOHOB U
pacnpegeneHue nx
Mo 3/IeKTPOHHbIM
cnoam);

2.Xmunueckas cBa3b.
OKuncnnTenbHo -
BOCCTAaHOBUTE/NbHbIE
peaKkuum

bubmuorexa [IOK

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

NpPOrHo3MpoBaTh
CBOWCTBa BELLECTB B
3aBMCUMOCTM OT UX
KayecTBeHHOro
COCTaBa,

- YCTHBIN OMpOC

-pelieHue
YIeOHBIX
MPAKTUKO-



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

BO3MOKHOCTH OPHEHTHPOBAHHE]
npoTeKaHus 3ajad;
XUMUYECKMX
npeBpaLeHnii B
Pa3/IMYHbIX
ycnosusx;
PesepsHoe Bpema 3 but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
OBLLIEE 68 4 5
KO/TMYECTBO
YACOB No
MPOrPAMME
TemaTHueckoe IJIAHUPOBAHUE | 10 XUMHUH
9 kaacc
Paspgen 1. Bewectso
N XMMHYecKne
peaKkumum
1.MosTopeHue un 5 1 0 bu6mmoreka [IOK Neproanyeckuii - YCTHBIN OIpocC
yrnybneHue sHaHui https://m.edsoo.ru/7f41a636 3aKOH.
OCHOBHBbIX pa3Aenos Mepuoanyeckas “perIeHne
Kypca 8 knacca cucTema Y4EOHBIX
XMMUYECKNX TPAaKTHKO-
anemeHToB . U. OPHUECHTHPOBAHHb!
MeHpaeneesa. 3a1a4;

CTpoeHue aTOMOB.
3aKOHOMEepHOCTH B
M3MEHEHMN CBOMCTB
XMMUYECKUX
3/1eMEHTOB MepBbIX
TPEéx Nnepnoaos,
Ka/ma, KanbLuma n nx
coeauHeHu B
COOTBETCTBUM C

- YCTHBIN OIpOC



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

nosioXkeHnem
3/1eMEHTOB B
Meprogmyeckom
cucTeme u
CTPOEHMEM UX
aTomos. CTpoeHune
BEeLLeCTBa: BUAbI
XMMWYECKOM CBA3M.
Tunbl
KPUCTaNANYeCcKmx
PEeLETOK,
3aBUCUMOCTb
CBOICTB BellecTsa
oT TMNa
KpUCTananyeckom
peWweTkn n snaa

XMMUYECKOM CBA3M.

2.0cHoBHble bubnuorexa [JOK Knaccumkaums - YCTHBIN OMpOC
3aKOHOMEpPHOCTU https://m.edsoo.ru/7f41a636 XMMUYECKMX
XMMMUYECKUX peaKLmii peaKkuuit no -penieHue
Pa3/IMYHbIM Y4eOHbBIX
npu3Hakam (no TPaKTUKO-
YMCAY M cocTasy OPHUCHTHPOBAHHB
3a1ad;

yyacTByOLWMX B
peaKLnm BELLLECTB,
no Tenn10BoMy
adpdekTy, no
N3MEHEHUIO
cTeneHemn
OKUCNEHUA
XMMUYECKNX
3N1eMeHTOB, Mo
obpaTtnmoctu, no
yyactuio
KaTa/iM3aTopa).



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

JK30- U
3HAOTEPMUYECKME
peakuuu,
TEpMOXMMMYECKUE
ypaBHeHuA. MoHATHE
0 CKOPOCTH
XMMMYECKOM
peakuum

3.OneKTpoanTnyecKasn
auccoumnauma.

XrMunyeckune peakumm
B pacTBOpax

bu6nuoreka [IOK

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

Teopua
3NEKTPONNTUYECKOM
auccoupaumu.

DNeKTpoONnTbl MU
HE3/N1eKTPONUTLI.
KaTnoHbl, aHNOHbI.

MexaHnsm
auccoumaumm
BeLlecTB C
pPa3NMYHbIMMK
BMOAMU
XMMWNYECKOM CBA3M.
CreneHb
auccoupaumm.
CunbHble 1 cnabble
3/IEKTPONINTBI.

IpaKTUYeCKast
paboTa- yCTHBIV
Ompoc;

-peleHune
y4eOHBIX
MPaKTHKO-
OPHUEHTHPOBAHHB
3amad;

Paspen 2.
HemeTtannbl n nx
coeguHeHnaA

1.06was
XapaKTepuCTUKa
XMMUYECKUX
anemeHToB VIIA-
rpynnbi. FanoreHbl

bu6nuorexa [IOK

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

O6wan
XapaKTepucT1Ka
ra/loreHos.
OcobeHHOoCTH
CTPOEHMA aTOMOB,
XapaKTepHble
CTeneHun OKUCNEHUS.
CtpoeHue n

NpaKTUYecKas
paboTa- yCTHBIV
OI1poc;

-peleHue
YIEeOHBIX
MPaKTHUKO-
OpPHCHTUPOBAHHB



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

du3mnyeckune
CBOMCTBA NPOCTbIX
BeL,ecTs —
rasioreHos.
Xumnuyeckune
CBOWCTBA Ha
npumepe xnopa
(B3aMmogpelictBume c
MeTai1aMu,
HemeTannamm,
Leno4yamm).
Xnoposoaopoa.

3a/1a4;

2.06uan
XapaKTepuCcTUKa
XUMUYECKUX
anemeHToB VIA-
rpynnol. Cepa v eé
coeauHeHuA

bu6mmoreka [IOK

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

Ob6uasn
XapaKTepUCTMKa
anemeHToB VIA-

rpynnbi.

OcobeHHoCTH
CTPOEHMA aTOMOB,
XapaKTepHble

cTteneHn OKncneHua.

CtpoeHue u
dun3mnyeckue
CBOMCTBA NPOCTbIX
BeLLecTB —

Kncnoponaa v cepbl.

AnnoTponHble
moanduKaumm

KMCI0POAaA U Cepbl.

Xummnyeckue
CBOWCTBA cepbl

- YCTHBIN OMpOC

-peleHune
y4eOHBIX
MPaKTHKO-
OpHUEHTHPOBAHHB
3amad;

3.06wasn
XapaKTepUCTMKa
XUMMYECKUX
anemeHTtoB VA-
rpynnol. A3oT,

bubmuorexa [IOK

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

Obuwasn
XapaKTepucTMKa
anemeHToB VA-

rpynnbl.

OcobeHHoCTH

HpaKTUYeCKast
paboTa- yCTHBIV
OITIpoc;

-perieHue



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

docohop n nx
coeanHeHus

CTPOEHUNA aTOMOB,
XapaKTepHble
CTeNeHN OKUCAEHUS.
A3oT,
pacnpocTpaHeHue B
npupoze,
dusnyeckue n

XUMUYECKUne
CBOWMCTBa.
KpyroBopoT a3oTa B
npupoge. AMMMaK,
ero ¢pmsmyeckmne u
XMMUYECKNe
CBOICTBa,
noayyYeHue u
npumeHeHune. Conu
AMMOHMUA, UX
dusmyeckune n
XMMUYECKMe
CBOWCTBa,
npUMeHeHue.
KavecTtBeHHas
peaKkuma Ha UOHbI
aMMOHMA. A30THasA
KMUCNOTa, eé
nony4yeHue,
dusnyeckune n
XMMUYECKNE
cBoicTaa (

YIeOHBIX
MPaKTHKO-
OpPUCHTUPOBAHHE
3ajad;

4.06wwan
XapaKTepucTmKa
XMMUYECKNX
anemeHToB IVA-
rpynnobl. Yraepog, v
KPEMHUI U nX

bu6mmorexa [IOK

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

yyeHue.
Ncnonb3oBaHue
¢docoartos B
KayecTse
MWHEepPanbHbIX
ypobpeHuit. Obwasn

HpaKTHYeCKast
paboTa- yCTHBIN
OIpoC;

-peleHue
Y4eOHBIX



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

coeauHeHuA

XapaKTepUCTMKa
anemeHToB IVA-
rpynnbl.
OcobeHHOoCTH
CTPOEHMA aTOMOB,
XapaKTepHble
CTerneHu OKUC/IEHMA.
Yrnepoga,
aNNoTPONHbIE
MmoanduKaumm,
pacnpocTpaHeHune B
npupoae,
dusnyeckune u
XMMMYECKue

CBOWCTBa.
Aacopbuums.
Kpyrosopot
yrnepoga B
npupoge. Okenap
yrnepoga, ux
dusnyeckune n
XYMMYecKune
CBOWCTBa, Aelictene
Ha XuBble
OpraHu3Mmbl,
nony4yeHue u
NpUMeHeHue.
JKonormyeckue
npobaemsl,
CBsi3aHHbIE C
OKCUAOM yriepoaa
(IV), runoTesa
rnobanbHoOro
notenaeHuns
KNMMaTa,

TIPaKTHUKO-
OpPUEHTUPOBAHHE
3ajay;




NapHUKOBbIN 3 deKT

Pasgen 3. MeTtannbli
N UX COeANHEHUA

1.06uwume cBolicTBa
MeTannos

bubanoreka LIOK

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

Obuasn
XapPaKTepUCTMKa
XMMUYECKUX
3/IEMEHTOB —
MEeTaNN0B Ha
OCHOBaHMM UX
NMONOXKEHMA B
Mepuoanyeckom
cucteme
XMMMUYECKUX
anemeHToB [. U.
MeHpgeneesa n
CTPOEHUA aTOMOB.
CtpoeHue
METAN/OB.
MeTtannunyeckasn
CBA3b U
MeTaIInyecKas
KpUCTannnyeckas
peLlwéTKa.
DNIEKTPOXUMUNYECKUIN
PAL HAaNPAXKEHU
METaN/oB.
dusmyeckue n
XMMUYECKNE
CBOMCTBa METa/I/10B.
O6wme cnocobbl
nosiyyeHus
meTannos. MoHATHe
0 Koppo3umn
METANNOB,
OCHOBHbI€e cnocobbl

- YCTHBIN OMpOC

-pelieHune
y4eOHBIX
TPaKTHKO-
OPHUCHTHPOBAHHB
3a1ay;



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

3aWMTbl UX OT
Koppo3uun. Cnnassbl
(cTanb, uyryH,
OHOPaNtOMUHUIA,
6poH3a) n nx
npumeHeHue B bbITy
M NPOMbILLIEHHOCTH

2.BakHelwune
MeTas/ibl U NX
coeiHeHuA

16

bubmuorexa [IOK

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

Obuasn
XapaKTepuCcTMKa
XMMMYECKUX
3/IEMEHTOB —
MeTaNNoB Ha
OCHOBaHMM UX
NONOXKEHMUA B
Mepuoanyeckom
cucteme
XUMMUYECKNX

anemeHToB . U.
MeHpgeneesa n
CTPOEHUA aTOMOB.
CtpoeHue
METaN/0B.
MeTannndyeckas
CBA3b U
MeTa/IInYecKas
KpUCTananyeckas
peLwéTka.
DNIEKTPOXUMUNYECKUIA
pA4, HanpPAXeHUn
METaNNoB.
dusnyeckune n
XMMUYECKNE
CBOMCTBa METa/J/I0B.
O6wme cnocobbl
nosiyYyeHus

IpaKTUYECKast
paboTa- yCTHBI
Ompoc;

-perreHne
y4eOHBIX
NPaKTHKO-
OpHEHTHPOBAHHB
3aj1ay;



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

meTannos. [NloHATHe
0 Koppo3uu
METa /0B,
OCHOBHbI€e Cnocobbl
3aWMTbl UX OT
Koppo3uu. Cnaasbl
(cTanb, uyryH,
AHOPaNtOMUHUN,
6poH3a) n nx
npumeHeHue B HbITy
1 NPOMbILLIEHHOCTH

Pazgen 4. Xumua n
OKpYyrKatowas cpeaa

1.BewectBa u
MaTepmasbl B })KU3HMU
yesioBEKA

bu6mmoreka [IOK

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

BewecTtBa n
maTepuansl B
nosceaHeBHOM

YKU3HU YenoBeKa.
be3sonacHoe
Mcnonb3oBaHue

BELLECTB U

XMMWNYECKUNX
peaKkuuit B bbITy.

MepBas nomoLb Npu
XMMMUYECKMNX OXKOrax
W OTpaBAEHUSAX.
Xummnyeckoe
3arpAsHeHue
OKpYy»KatoLen cpeasbl

(npepenbHas

Aonyctumas
KOHLEHTpaLma

BelllecTs, ganee —
NAK). Ponb xumunn 8
pelweHum
3KOJIOMMYECKNX

- YCTHBIN OMpOC

-pelieHue
yUeOHBIX
HPaKTHKO-
OPHEHTHPOBAHHB!
3a1au;



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

npobnem.

PesepsHoe Bpems 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41a636
OBLLEE 68
KOJTMYECTBO
YACOB NO

MPOrPAMME



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




IHHOYPOYHOE INTAHUPOBAHUE

8 KUJIACC
KoanuectBo yacoB JIEKTPOHHbIE
Ne Jara uudpoBbie
Tema ypoka Kourpoabnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl

1 [IpenmeTt xumun. Ponab XUMUU B )KU3HU 1 bubmnoreka LIOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTvie 0 METOIaX MO3HAHUS B XUMHH 1 brbmmorexa [OK

A https://m.edsoo.ru/ff0d227e
Ipaktuyeckas padora Ne 1 «IIpaBuina

3 paboTHI B 1a0OpPATOPUU U IPUEMBI 1 bubmuotexka [IOK
oOpareHus ¢ JJabopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/1I0BaHUEM»

4 YucTeie BemecTBa 1 cMecH. CriocoObl 1 bubmuoreka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [IOK

A N pHMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6nmoreka [JOK
6 A 1
TOMBT M MOJICKYIIR https://m.edsoo.ru/ff0d2a6¢c

7 XHUMUYECKHUE IIIEMEHTBI. 3HAKU 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U ClIOKHBIE BEllleCTBa 1 bubmmorexa [IOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa OK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTAaBAa BEIICCTB.

bu6nunoreka [JOK

10 X .B
umirieckas popmyza. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX IJICMEHTOB
1 OtHocuTeNbHAasl aTOMHAs Macca. bubmuoreka [IOK
OtHoOcHUTeNbHAs! MOJICKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHUYECKOTr0 bubmuoreka [IOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuecTBo BemecTBa. Mosb. bubmuoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SIBICHHUS. bubmuoreka [IOK
XHUMHUYECKask peakiys https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yCca0BuUsA IPOTEKAHUS bubnnorexa [IOK
XUMUYECKUX PEeaKInn https://m.edsoo.ru/ff0d3al6
3aKOH COXPAaHEHHUS MACChI BELIECTB. bubnnoreka [IOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienust konmuecTBa, MacChl
17 BEIIECTBA 110 YPABHEHHUSIM XUMHUYECKHUX bubmmorexa LIOK
m . M https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukamnus XuMU9ecKuX peakiuit
18 (coe I/IHq;HI/I}IH a3JI0KEHUS e bubmmorexa [IOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMenIeHus, OOMEeHa)
M. B. JIoMOHOCOB — yu€HBIN-
19 SHIUKJIONIETUCT 06051q eHUE U bubmmorexa [IOK
. AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3all¥sl 3HaHU !
20 Konrpomnsnas padora Nel o teme bubnnorexa [IOK
«BelllecTBa 1 XUMUYECKUE PEAKLIUM https://m.edsoo.ru/ff0d4290
1 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kuciopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



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

npocroe BeuiecTBo. O30H

dusznueckre U XUMHUYECKHUE CBOIICTBA

22 KHCJIOpoJia (peakuyu OKUCIECHUS bubmmorexa [IOK
poZia (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
Croco05bl MMOJIydeHHsT KUCIIopoda B
23 nmabopaTopuu Zq I OMBIHIJ'IeHI:IOHCTI/I bubmmorexa [OK
parop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoa
TennoBoii 3ppekT XumMuaecKou
peaKIu, MOHATHE O bubmmoreka [IOK
24
TEPMOXUMHUYECKOM YPABHEHUH, K30~ U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIHAX
Tommuso (HeThb, yTOJIb U METAH).
25 3ar SISHGIEI/IG(II;OS yra CcIocoObBI zro bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALLICHUS
IIpaktnueckas padbota Ne 3 o Teme
26 «l?lon €HUE U 5061/1 aHue KUCIopoaa bubmmorexa OK
i . p poa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €r0 CBOWCTBY
97 Bonopoa — anemMeHT 1 npocToe bu6nunoreka [JOK
BelecTBo. Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
o8 Du3nYeCcKre U XUMUYECKUE CBONCTBA bu6mmorexa [IOK
Bojopoaa. [Ilpumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 IT
9 OHATHE O KHCITOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TOMy4YeHHs BOAOPOa B bubnnorexa LIOK
naboparopun https://m.edsoo.ru/ff0d4dd0
IIpaktnueckast padbota Ne 4 o Teme
P p bu6mmoreka [IOK
31 «ITonyuenue u cobupanue BOIOPOIa,

W3y4YEHUE €r0 CBOKWCTBY

https://m.edsoo.ru/ff0d4f42



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

MossipHblii 00BEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a MO0 €ro M3BECTHOM bubnnorexa [IOK

. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruncienusa o0bEMOB ra3os IO
34 €aKIIMU Ha OCHOBE 3aKOHAa bubmorexa TIOK
ABHEHHIO
7P . pea . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIEHHH ra30B

35 du3ndecKre U XUMUICCKUE CBOMCTBA bubmuoreka [IOK
BOJIEI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuil. [Tonstue 00 bubnnorexa [LIOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopurens. Haceimennbie

37 A P P MHI bu6mmoreka [IOK
Y HEHACBIILIEHHbIE pacTBOPbI. MaccoBas httos://m.edsoo.ru/f0d5b40
JIOJISI BEIIECTBA B pacTBOPE
Ipaktuyeckas padora Ne 5 mo Teme

38 «IpuroroBiieHre pacTBOPOB C bubnuorexa [IOK
OTIpeIETICHHOW MacCOBOM J0Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas padora Ne2 o teme bubnnorexa [LIOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KJIaccupUKaIys, bu6nuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyduenne n XUMHUYECKHE CBOMCTBA

41 ’ OCHOBHBIX U aM(OTEPHBIX bubmiorexa LIOK
KHCJIOTHBIX

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, Kiaccuukanus, bu6nuoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



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

43 IlonyyeHnue U XUMUYECKUE CBOKCTBA bubnnoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, Bbu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonyyenue u XuUMHYECKUE CBOKCTBA bubmmoreka LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnocoébrl) oI )eHI/I}I XHMI/IqZ(I:)KHe bubmorexa OK
y YHCHIE https://m.eds00.ru/00ad9474
CBOMCTBa
[paktuyeckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTABHBIX 33724 110 TEME bubmuorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 ['eneTnueckas CBI3b MEKY KilacCaMu bubnnorexa LIOK
HEOPraHMYECKUX COEAUHEHUN https://m.edsoo.ru/00ad9a50
bu6nuoreka [IOK
49 O06001IeHne U CUCTEMATU3AIIMS 3HAHUI
B H https://m.edsoo.ru/00ad9cb2
KonTponbhast pabora Ne3 o Teme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX brbmmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBbie MOMBITKH KITaCCUPUKAIII
51 XUMUYECKUX 31eMeHTOB. [loHsTHE O bubmorexa OK
' https://m.edsoo.ru/00ad9ffa
IPYIIAaX CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aK0H U
bu6nunoreka [JOK
52 [lepuoanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . Menneneena
bubmuorexa [IOK
53 [lepuonpl, rpymimbl, TOATPYIIITHI nosmotexa I

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
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Crpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
N bubmuoreka [IOK
55 aToMoB 351eMeHTOB [leproanueckoi
https://m.edsoo.ru/00adatbc
cuctemsl /. 1. MenaeneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €T0 MOJ0KEHHUIO B bubmuorexka [IOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menzaeneena
3nauenue [leproauyeckoro 3akoHa s
57 pa3BuTUA HayKu U npaktuky. [1. . bubmmoreka [IOK
MeHeneeB — y4u€HbIi, eJaror u https://m.edsoo.ru/00ada96e
rpakIaHuH
PesepBubiil ypok. O000IICHHE 1
P P ill bu6mmoreka [IOK
58 CHUCTEMAaTH3al|sl 3HAHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KonTponbnas paborta Ne4 o teme
59 «Ctpoenue aroma. XUMUYECKast CBA3b bubmorexa OK
TPOCHIE aTOMA. https://m.eds00.ru/00adbA486
/ Beepoccuiickas mpoBepouHasi paborta
DNEeKTPOOTPULIATEIBHOCTh aTOMOB bubnnorexa LIOK
60
XAMHUYECKHUX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 n
OFHA XUMHHCCKas CBA3b https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosisipHas XuMudeckas bubmnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasienTHas1 HEnosipHAst XUMUYECKast bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CTeneHb OKUCICHUS bubmuoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00adae28

65 OKUCTUTENIbHO-BOCCTAHOBUTEIbHBIC 1 bubnnorexa LIOK
peaKIum https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 @) 1
KHCITHTEII 1 BOCCTAHOBHTEIH https.//m.eds00.ru/00adb076
Pese i1 ypok. O000ImEenne
67 CI/ICTIe)ll\s/II;;II/IIZZp 1551 3HaHI/H7L1LI H(I){ I;Ielvl[de 1 Bubmaorexa [IOK
H https://m.edsoo.ru/00ad9ch?2
«CTpoeHHe aToMa. XUMHUYECKas CBSI3b»
68 PesepsHblit ypok. O600611eHNE U 1 bubmmoreka [IOK
cUCcTeMaTU3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMHECTBO HACOB I1O 68

[NPOI'PAMME
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9 KJIACC

KonunyecrBo yacos JIeKTPOHHbBIE
Ne Jlara nuppoBLIe
Tema ypoka Konrpoubnbsie  Ilpakrnyeckue bp
n/n Bcero U3y4eHus1 | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Ilepnonueckuii 3aK0H.

1 Ilepnonuueckas cucrema 1 bubnnorexa [LIOK
XUMUYeCKHX diaeMeHToB . 1. https://m.edsoo.ru/00adb59e
Meuneneena
3aKOHOMEPHOCTU B U3MEHEHUU

N bubmuoreka [IOK
2 CBOMCTB XUMHUYECKHUX JIEMEHTOB 1
. https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukamnus u HoMeHKIIaTypa 1 bubmmorexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buibl XMMHUU€ECKOM CBSI3U U TUITBI 1 bubmuoreka [IOK
KPUCTATIMYECKUX PELICTOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «[loBTOpeHue u yriayOieHue 3HaHUM 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 kiacca»

6 Knaccudukanus xumuyecknx 1 bubnnorexa [LIOK
peaKuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsITHE O CKOPOCTH XUMHUYECKOU

7 eaknuu. IToHATHE 0 TOMOT'CHHEBIX U 1 buGnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
reTEPOTEeHHBIX PEAKIUSIX
[loHsiTHE O XUMUYECKOM PABHOBECHHU.

bubmuoreka [IOK
8 dakTopkl, BIUSIIONINE HA CKOPOCTh 1

XHUMHYECKOHN pP€aKuu 1 MOJIOKECHHUE

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O paBHOBECCHA

OKHCIIUTENIbHO-BOCCTAHOBUTEILHEIC

but6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 3JIEKTPOITUTUUECKOUN
10 I[I/ICEOI_[I/IaI_[I/II/IpCI/IJ'IBHBIe U ciia0ble bubmmorexa [OK
’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honurle ypaBHEHUA pEAKIIUNA Bubmorexa [OK
yp peaKit https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHUH B CBETE NPEACTABICHUN bubmmorexa HOK
p VH https://m.edso0.ru/00add5d8
00 DJIEKTPOIUTUIECCKON JUCCOLIUAITIH
XHUMHYECKHE CBOMCTBA COJIEA B CBETE
13 IPEeaCTABICHUNA 00 bubmmorexa [IOK
pedl . https://m.edso0.ru/00add8b2
AIEKTPOIUTHICCKOM TUCCOIUAITIH
14 ITousTHe 0 ruaponau3e conen bubnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O060011eHre 1 cucTeMaTH3aus bubnuorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «Perrenne skcrepruMeHTAILHBIX Bubmiorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1a4)
Kontponbnas padota Ne2 mo teme
17 «IIMEKTPOIUTHUECKAS TUCCOIIAALINS bubmmorexa LOK
P 8 THATHA. https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO0111ast XapaKTEPUCTUKA TAJIONEHOB.
18 XI/III\];I/I‘ICCKI;IG CBEﬁCTBa Ha IpuUMepe bubnmorexa [IOK
P p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposoaopon. CossiHast KUCIOTa, bub6mmoreka LIOK
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XUMHNUYCCKHUEC CBOfICTBa, MoJIy4YCHHE,

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

pUMEHEHHE
ITpaktrueckas padora Ne 2 o teme
20 «[Tony4yeHnue constHON KUCIOTHI bubmmorexa LIOK
YHCHIE €07 ’ https://m.edso0.ru/00ade348
U3Yy4eHUE e¢ CBOMCTBY
Brrancnenus mo ypaBHEHUSIM
21 XAMHAYECKUX PEAKLINM, €CIIA OIUH U3 bubmorexa OK
p ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30bITKE
99 OO6m1as xapaKTepUCTUKA JIEMEHTOB bubnmnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnotpornHble MOAU(PUKALIUU CEPBI.
23 Haxoxnenue cepbl U €€ COeTMHEHUI bubmanoreka IIOK
B IIpUpPOJIE. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopoi, CTpOEHHUE, bubmuorexka [IOK
¢du3nUecKkne 1 XMMU4YeCKHe CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHasi KUCIIOTa,
25 buznyeckre U XMMHUYECKHE CBOWCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XUMUYECKUE pPeaKIIUH, JICKAIIHNE B
OCHOBE MPOMBIIIIEHHOTO CIoco06a
26 MOJTYYCHUS] CEPHOM KUCIIOTHI. bubmmoreka [IOK
XHUMHUUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOIIEH Cpeabl COETUHEHUSIMHU
cepbl
97 BorunciieHne MaccoBOM 1011 BBIXO/a bubmuoreka [IOK
MIPOJIYKTa PEaKLUU https://m.edsoo.ru/00adec8a
28 OO6m1as XxapaKTepUCTHKA JIEMEHTOB bubmmoreka [JOK



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

VA-rpynnsl. A30T, pacCpOCTpaHEHUE
B IIpUpoJEe, GU3NIECKUE U
XUMUYECKHE CBOUCTBA

https://m.edsoo.ru/00adeeab

AmMMmuak, ero pusnyeckue u

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, TTOTyYCHUE U
o https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Tpaktuueckas padora Ne 3 o Teme
30 «[loyyeHre aMMHaKa, H3ydeHHUE ero bubmorexa LIOK
o > 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHas KHCIIOTa, €¢ PU3NICCKUE U bubnnorexa [IOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJEN
aMMOHWSI B KQUECTBE MUHEPATbHBIX

32 TOOPEeHN. XUMHAYECKOE bubmmorexa [OK
yA00P ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOUIEH cpebl
COEIMHEHUSMU a30Ta
®dochop. Oxcug hochopa (V) u

33 (boc:ii))o pHa;{ KI/ICHg)Ta q()bl/il/lfle()ll(l/le u bubmorexa OK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYEHUE
Hcnonb3oBanue pocdatos B

34 KadyeCcTBE MUHEPAIbHBIX YIOOPCHUI. bubmuorexa [IOK
3arpsi3HEHUE TPUPOIHOM CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacopocTpaHeHUE B

35 npu 2 2 (Ii)msnljlecxl;e Y XUMHYECKHE bubmmorexa LIOK

p P Ae, https://m.edsoo.ru/00adfd9c
CBOIICTBa
36 Oxkcuapl yriepoaa, ux Gusndeckue u bubmmoreka [JOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKooruyecKue npoodIemsl,
cBs3aHHbIe ¢ okcuaoM yriepoaa (1V)

37 VYroabHas KUCIIOTA B €€ COJIU bubmmorera [IOK
https://m.edsoo.ru/00ae006¢c
[TpaxkTuueckas padota Ne 4 mo Teme

38 "TTosrydyeHne yriekucioro rasa. bu6mmoreka LIOK
KayecTBenHast peakiys Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHa"abHBIC TTOHITHS 00
39 OpraHUYECKHX BEIIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUX YTIIepoaa
40 Kpemuwii u ero coeannenus bubnnorexa [IOK
https://m.edso0.ru/00ae080a
[TpaxTuueckas pabota Ne 5. Pemienue

41 AKCIEPUMEHTAIBHBIX 3aJa4 110 TEME bubnunorexa [LIOK
«Baxnelie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHEHUS»

Kontponbhas pabota Ne3 o teme
42 «BakHenme HeMeTalIbl U UX bubmmorexa [IOK
https://m.edsoo0.ru/00ae0el8
COCTMHCHUS»
OO01mas XxapakTepUCTUKAa XUMUIECKUX
3JICMEHTOB — METAJIJIOB.

43 Mertaimnueckas CBsi3b U bubmuoreka [IOK
METAJUTMYECKAas KPUCTAILUTNYECKAS https://m.edsoo.ru/00ae103e
pemieTka. Puznyeckue CBOMCTBa
METaJUIOB
XUMHUYECKHE CBOMCTBA METAJIOB.

. bubmuorexa [IOK

44 DIIEKTPOXUMUYECCKUN PSiJT

HaHp}DKCHI/II\/'I METAJIJIOB

https://m.edso0.ru/00ae1156
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OO6mrme crocoObl MoTyYeHUs
MeTtauioB. CriiaBel. Berauciienus no

45 ABHEHUSAM XUMHUUYECKUX DEAKIUN bubmmorexa OK
yp PEAKIHH, https://m.edso00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COACPIKUT
MIPUMECH
46 ITousiTHE 0 KOPPO3UU METAIIIOB bubnmorexa [JOK
pp https://m.edso0.ru/00ae1278
bu6nmoreka [JOK
47
[Henouneie MeTaLs! https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ TUAPOKCHUIBI HATPUS U bubmmnoreka [IOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [[{ennouHO3€EMENBHBIE METAILIIBI — bubnnorexa [LIOK
KaJIbIIUHA ¥ MarHuit https://m.edso0.ru/00ae15e8
50 Bakneimme coeIMHEHNS KAIBIIAS bubmmorexa [OK
g H https://m.edso0.ru/00ae15e8
51 0O00011IeHNE U CUCTEMATU3ALIHUS
3HAaHUU
59 JKeécTKoCcTh BOABI M CIIOCOOKI €€ bubmuoreka [IOK
YCTPaHEHUS https://m.edso0.ru/00ae1886
[Tpaktudeckas pabora Ne 6 o Teme
53 "JKecTKOCTL BOABI 1 METOMEI €€ bubmorexa TIOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
54 An 7|
FOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHIA U bubnnoreka [IOK
TUIPOKCH]IA https://m.edsoo0.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuibl, TMIPOKCH/IBI U COJIH JKENe3a

bu6mmoreka [IOK

> (1) u xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O606IJvleHI/Ie U CUCTEMAaTU3aIHA
3HAHUH
[Tpaktuyeckas padora Ne 7. Pemenne
59 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnnorexa [LIOK
«Baxueimme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS»
Breruucnenus mo ypaBHEHUAM
XUMUYECKUX PEaKIUi, €CIIU OAUH U3
60 peareHToB J1aH B U30bITKE WIN bubmmoreka [IOK
CONEPKUT IpuMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JTOJIM BBIXO/a TPOTyKTa
peakiuu
61 06061.1.ICHI/IC Y CUCTEMAaTH3aIHs
3HaHUU
Kontponbhas pabota Ned o teme
62 «BaxHeumme MeTaubl 1 UX
COCIMHEHUS»
63 BemecTsa u matepuaisl B bu6mmoreka [IOK
IOBCEHEBHOM KMU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHHE bubmmoreka [IOK
OKpY’Karolieu cpeibl https://m.edso0.ru/00ae4270
65 Ponb XMy B perieHun bubnnorexa [LIOK
AKOJIOTUYECKHX MPOOIEeM https://m.edsoo0.ru/00ae4270
66 PesepBHblit ypok. O606111€eHNE U bub6mmoreka LIOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepaHslii ypok. O6001eHE U bub6mmoreka LIOK
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cUcTeMaTHU3alus 3HAHUI

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

68 PezepHblil ypok. O6001eH1E U

cucTeMaTH3aInsI 3HaHWI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBILIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOMU

OBPA3OBATEJBbHOM NPOI' PAMMBI

8 KJIACC

Kon
NPoBEPsSIEMOT0
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yabTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘IaJ'IBHBIe XUMHWYCCKUC ITIOHATUA

11

pPAacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX TOHSATHHA: aTOM,
MOJIEKYyJa, XUMHYECKUI D3JEMEHT, INPOCTOE BEILIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOJHOPOJHAs), BAJIECHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJIspHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIpDHAs Macca, MaccoBas JOJs XMMHUYECKOIO
AJIEMEHTa B COEJIMHEHUHU, MOJISIPHBIM O00BEM, XMMHUECKasl peaxius,
KIaccuuKanus — peakiMid:  peakuuM ~ COSAMHEHUs,  PEaKUuu
pa3OKEHUs, PEAKIMU 3aMEILEHUs, peakUuu OOMEHa, D3K30- H
SHJIOTEPMHUYECKUE DPEAKLUH, TEIJIOBOM 3>(PQeKT peakuuu, pacTBop,

MacCcCoBas J0Jis1 BEMICCTBA (HpOI_IeHTHaH KOHLIeHTpaI_II/I}I) B paCTBOpC

1.2

HIUIIOCTPUPOBAThL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHH H

IMPUMCHATDH OTU NIOHATHUSA IIPHU OIMMCAHWUU BECIIECTB U UX npeBpameHHﬁ

1.3

HUCIIOJIb30BATh XHUMHWUYCCKYHO CHMBOJIMKY IJIs1 COCTABJICHUS (bOpMy.]'I

BEIIIECTB U YPABHEHUN XUMUYECKUX PEAKIINI

14

PacKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MaccChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O  Y4YCHHSA, 3aKOHa

ABorajipo

15

1.6

OIpeaACATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCAMHCHUAX

KHaCCH(bHHHPOBaTB XUMHYCCKUEC pPCaKIUU (HO qucily Hu COCTaBy

YUYaCTBYIOLIMX B PEaKIMH BEIIECTB, [0 TEIIOBOMY 3PPEKTy)

1.7

BBIYUCIISATh OTHOCUTEJIBHYI0 MOJIEKYJISAPHYIO M MOJISIPHYIO MAacChl

BEIIECTB




1.8

BBIYHUCIIATh MACCOBYIO OOJIIO XHUMHUUYCCKOI'O 3JICMCHTA I10 (bOpMy.]'Ie

COCTMHCHMS,

1.9

BBIYUCIIATE MAaCCOBYIO OOJIIO BEIICCTBA B paCTBOPC

1.10

NPUMEHATh €CTECTBEHHOHAYYHBbIE METObI TO3HAHUS — HaOIIoeHue,
U3MEPEHUE,  MOJAEIUPOBAHMUE,  OKCHEPUMEHT  (peajbHbId U

MBICJICHHBIH)

ITo Teme: «Baxkneiiiinie NpeaACTAaBUTCIIM HCOPTraHUYCCKUX BCIICCTB»

2.1

paCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKUX MOHATHM: OKC un,

KHCJIOTa, OCHOBaHHUE, COJIb

2.2

OIpeacisATb MPHUHAIJIC)KHOCTL BCIICCTB K OHpCI[GJ'IéHHOMy KJIacCy

coeanHeHUH 10 popmynam

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTI) HEOPTaHNYCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh  (OMUCHIBATH) OOIIME XUMHUYECKHE  CBOWCTBA
BEIIIECTB PA3JUYHBIX KJIACCOB, MOJTBEPXKJas OMUCAHWUE NpUMEpaMH

MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMI

2.5

IMPOrHO3UPOBATH CBOICTBA BEIIECTB B 3aBHCHMOCTHU oT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XUMUUCCKUX

NpEeBpaIlEHUH B pa3IMUHBIX YCIOBUAX

2.6

cleloBaTh TMpaBWIaM TOJB30BAaHUS XHMMHUYECKOM TOCylod H
1a0opaTOpHBIM OOOPY/IOBAHMEM, a TAK)Ke IMpaBHJIaM OOpaIIeHHs C
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKIMSMHU 110 BBIIIOJHEHUIO
na6opaTopH51x XUMHWYCCKUX OIBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BemiecTB (BOJAOPOJAa M KUCJIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB C ONPEACIICHHOW MAacCOBOM JIOJEH pPacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATHL U MPOBOJUTH XUMHUYCCKUC SKCIICPUMCHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TIOMOIIBIO

UH/IUKAaTOpOB (J1TakMyc, peHosdranent, MeTHIOpaHX U JpyrHe)

2.7

MMPpOBOAUTD paC‘{éTLI 110 YpaBHCHHUIO XUMHYECKOMN pCakunuu

Ilo Teme: «llepuommueckuit 3akoH u Ilepuomuueckas cucrema
xumuyeckux snemeHToB J[. W. MenneneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBsi3b. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIEC PEAKIIAI)

3.1

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHATUH: SAPO aTtoma,
DJIEKTPOHHBI CJIOW aToMma, aTOMHas oOpOuTalb, pajuyc aToMma,

XUMHYCCKas CBA3b, IMOJApHAasd M HCIOJAPHAsA KOBAJICHTHAs CBA3b,




QJICKTPOOTPHULIATCIIBHOCTL, HOHHAsA CBA3b, MHOH, KAaTHOH, 4aHHWOH,

CTCIICHb OKHCJICHHUA

3.2

KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHWYCCKUEC 3JIEMCHTHI

3.3

OMHCHIBATh M XapakTepu3oBarth TaOnmuHyto (Gopmy [leprogmdeckoit
CUCTEMBl XMMHUECKHMX OJJIEMEHTOB: pa3jiuyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpymma)» W «mobounas mnoxarpynma (brpymma)y,

«MaJIble» U «OOJIBIIHE MECPUOAbI

3.4

packpbiBaTh cmbicn llepuomndeckoro 3akona JI.M. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHKE MEPUOIUUYECKON 3aBUCUMOCTU CBOWMCTB
XMMHMYECKHX OJJIEMEHTOB OT uX mnojoxeHus B llepuogmyeckoi

CUCTEMC

3.5

COOTHOCHUTHh  OOO3HAuUCHHS, KOTOpPhIE HMEIOTCS B  TaOiMIe
«Ilepuonnueckass  cucrema  XuMHU4Yeckux  anemeHtoB  J[.M.
MenzaeneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS ATOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsa]x sapa, oOLIee YHucIo

9JICKTPOHOB U PACIIPCACIICHUC UX I10 3JICKTPOHHBIM CHOHM)

3.6

3.7

OIpeaACIITh CTCIICHb OKHUCJICHUA 9JIEMCHTOB B 6I/IHapHBIX
COCAMHCHUAX
Oonpeac/iTb BUI XAMHYECKOH CBS3U (KOBaHeHTHaH u I/IOHHaﬂ) B

HCOPraHU4CCKHUX COCIUHCHMAX

9 KJIACC

Kon
NpoBePSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'0 0011ero 00pa30BaHMs

1

ITo Teme: «BemecTBo 1 XUMHUYECKas pEaKIHs»

11

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHSTHI: pacTBOp,
DIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, DIIEKTPOIUTHYECKAS JTUCCOIUAIIHS,
peaku MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE PaBHOBECHE,
o0OpaTumble u HEOOpaTHUMbIe peakuuu,
OKHCIIUTETbHOBOCCTAHOBUTEIILHBIC peakuu, OKHCIIUTEb,
BOCCTAHOBUTENIb, OKHCICHHE M BOCCTAaHOBJICHHE, AaJUIOTPOINHA,
aM(pOTepHOCTh, XMUMHYECKas  CBsi3b  (KOBaJCHTHAs,  HMOHHAs,

MeTaJIJ'II/ILIeCKaH), KpUCTAJLTIMYCCKas peméTKa, CIUIaBbI, CKOPOCTb




XHUMHYCSCKOM PCaKInn

1.2

HIUTIOCTPUPOBATh B3aWMMOCBSA3b OCHOBHBIX XWUMHYCCKUX TIOHATHI W

MMPUMCHSATDH 3TU NOHATHUS IPHU OIMMCAaHWUU BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISATh YpaBHEHMS 3JEKTPOIUTUUYECKON TUCCOLMALNN KUCIOT,
HieJioueid U CoJied, NOJHBIE M COKpPAILCHHBIE YPAaBHEHMSI peaKLUi

WOHHOTr0 0OMeHa

14

pacKpbIBaTh CYHIHOCTb OKHCJIIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MoCPpCACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

15

MIPOBOJIMTH PACUCTHI M0 YPAaBHEHUIO XUMUYECKOIN peakinu

IIo Temam: «Hemerannbl m ux COCIUHCHUA» H «MeTammel U UX

COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CICIIU(PUIECCKIE XUMHUECKUE
CBOMCTBA TMPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEpPXkAasi OMHCAHUE
pUMeEpPaMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX

XUMHUYECKUX PEAKIUN

2.2

COCTaBJIAATb YpAaBHCHHUA peaKHHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHUC

FeHETUYECKOM CBSI3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOIrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCUMOCTH OT UX CTPOCHH,
BO3MOXHOCTHU IMPOTCKAHUA XUMHYCCKUX HpeBpaH_[CHI/Iﬁ B PAa3/IMYHBIX

YCIOBHSIX

2.4

CIe0BaTh NpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TMOCYyAOH H
1a00paTOpHBIM O00OPYIOBAHMEM, a TaKXKe IpaBUjaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHMSAMHU TIO BBINOJTHEHHUIO
1a0b0paTOPHBIX XMUMHYECKUX OMBITOB IO TMOJYYEHUIO W COOMPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO ra3a)

2.5

OPOBOJUTh PEaKIHMH, MOATBEPXKIAIOUINEe KAayeCTBEHHBIH COCTaB
pa3NUYHBIX BEIECTB: PACMO3HABATH OMNBITHBIM IYTEM XJOPHUM-,
Opomuza, wuonupa, kapbonar, ¢ocdar, cuauKaT, cyabdar,
T'HPOKCHUIMOHBI, KaTHOHBI aMMOHHSI, MOHBI M3Y4YEHHBIX METAaJUIOB,

MNPUCYTCTBYIOIHEC B BOAHBIX pACTBOPAX HECOPIraHNYCCKHUX BCUICCTB

ITo Teme: «XuMUA U OKpYyKaroIIasi Cpear

3.1

pacKpbIBaThb  CMBICII  OCHOBHBIX  XuMmu4eckux noHstui: [IJIK

BCIICCTBA, KOPPO3Ud MCTAJIJIOB

3.2

MNPUMCHATH OCHOBHBLIC OIICpalluU MBICITUTEIbHOM JACATCIBHOCTU —




aHaJgu3 W CHUHTE3, CpaBHEHHUE, O0000IIeHHEe, CHCTEeMaTH3aIINIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€H — Uil  M3y4CHHUS
CBOMCTB BEIIECTB W XUMHUYECKHX PEAKIMN; €CTeCTBEHHOHAYYHBIC
METOAbl TO3HAHUS — HAOMIJIeHHe, H3MEpEeHHe, MOJCIMPOBAHUE,

AKCIIEPUMEHT (peabHbIN U MBICJICHHBII)




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUS

1

HepBOHaanLHLIe XUMHWYECKUEC ITOHATHA

11

[Ipenmer xumuun. Ponb XUMuM B KU3HM 4e€IOBEKa. XHMHUSA B CHCTEME HAYK.
Tena u BemecTtBa. Pu3nueckue CBONCTBA BEUIECTB. ArperaTHOE€ COCTOSTHUE

BC€HICCTB

1.2

IlonsaTtue o MeToAax MO3HAHUA B XUMUH. UHCTHIE BEIIECTBA U CMECH. CnocoObI

paszaeneHus cMecen

1.3

ATOMBI W MOJICKYIJIbIL. Xumudeckne dyeMeHThl. CHMBONBI  XHUMHUUYECKHX

aneMeHTOoB. [IpocThie U clloKHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE yUEHHE

14

Xumunyeckass Gopmyna. BageHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAs  aTOMHas  Macca.
OTtHocuTenbHas MOJIEKY IsIpHas Macca. MaccoBast 10711 XMMUYECKOT0 3JIEMEHTa

B COCIMHCHHNHA

15

KosmmuectBo BemecrBa. Mousb. MosisipHas mMacca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M YHCIAa CTPYKTYPHBIX €IUHMIl BemiecTBa. Pacuersl mo ¢opmynam

XUMHUYECKHUX COSIUHEHUN

1.6

duznyeckue U XUMUUYECKHUE SBJICHUSA. XHUMHUYECKas pcaKuusg U ee IIPpU3HAKU.
3aKoH COXpaHCHHA MACChl BCIICCTB. XHUMHYECKHE YpaBHCHUA. KHaCCH(bHKaHHH

XUMHUYECKHUX peakluil (COeMHEHUs, PA3JIOKEHNUs, 3aMEIIeHNs, OOMEHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0H, C IpaBUIIaMH
paboTel B Jabopatopuu U TOpueMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/loBaHWEM, H3ydeHUE U OINUCaHWEe (PU3UIECKUX CBOMCTB 00pasIoB
HEOpPraHWYECKHX BeHIeCTB, HaOmrogcHHe (Qu3mdecknx (TUTaBlieHHWE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KHIICHUE W KOHJICHCALUS BOJbI) U
XUMHUYECKUX  (TOpeHHME  CBEYM, [POKAJIMBAaHUE MEJHOW  IPOBOJIOKH,
B3aMMOJICHCTBUE Mela C KHUCIOTOH) SBJICHUN, HAONIOJCHHE W OIHCAHUE
MPU3HAKOB MPOTEKAHMS XMMHYECKUX peakIii (paszlmokeHue caxapa,
B3aMMOJICHCTBUE CEpPHOM KHUCJIOTHI C XJOPUAOM Oapus, pa3ioKeHHUE
ruapokcuaa menu(ll) mpu HarpeBaHum, B3aMMOJAEHCTBUE kKeje3a C PacCTBOPOM

comu meau(Il), m3ydenne crnocoO0B pasjaeneHus cmecei (C MOMOIIbI0 MarHUTA,




¢bunbTpOoBaHME, BbIMApUBAHUE, TUCTWLISAIMSA, XpoMmaTorpadus), mpoBeAcHUE
OYHCTKHU MOBAPEHHOM COJIH, HAOJIIOIEHUE U OMTUCAHUE PE3yJIbTaTOB MPOBEACHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/IaHUE Moelei

MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxxnelime nmpeacTaBuTeNM HEOPTraHUYECKHUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopox — aneMeHT M mpocroe
BeliecTBo. HaxoxeHue KucCiopoaa B Hpupoje, (pu3nuecKkue U XMMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Okcuzasl. IIpumenenue kuciopona. CrocoObl
MOJIyUEHHUsI KHUCIIOpoAa B JabOpaTOpuM U MpoMbIIIeHHOCTH. KpyroBopot

Kucnopoa B mpupojie. O30H — ajuIoTponHasi MOAU(pUKAIIKS KUCIOpOoIa

2.2

TennoBoii 3 PekT XUMUIECKON PEaKITNU, TS PMOXUMUYECKHUE YPaBHEHUS, IK30-
Y DHIOTepMUYECKUE peaKMU. TOMINBO: Yyroib U METaH. 3arpsi3HEHUE BO3yXa,

yCUJICHUE ApHUKOBOTO d(PdeKkTa, pa3pymieHrne 030HOBOTO CJIOS

2.3

Bonmopon — anemeHT u npocTtoe BemecTBo. Haxoxxaenne Bogopoaa B Mpupoie,
¢u3nvyeckne W XMMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CIOCOOBI TONyYECHHSI.

Kucnore! u conun

24

2.5

MossipHblii 00beM Ta30B. PacdeThl 0 XMMHUYECKUM yPaBHEHHUSIM

®dusnyeckue cBoMcTBa BOAbl. Boma kak pactBopuTens. PacTBOpbL
HacepiienHble 1 HEHACBILIEHHBIE PAaCTBOPBI. PacTBOPUMOCTh BELIECTB B BOJIE.
MaccoBass 70Ji1 BelIeCTBA B pPacTBOpe. XHWMHYECKHE CBOMCTBA BOJIBI.
OcHoBanud. Ponb pacTBOpoB B mpupoze M B KU3HU 4yesioBeka. KpyroBopor
BOJIBI B TMpUpOJE. 3arps3HEHUE TMNPUPOAHBIX BojA. OXpaHa MW OYHCTKA

MIPUPOJHBIX BOJ

2.6

Knaccudpukanuss neopranmdeckux coenuHenuid. Oxcuabl. Knaccudukanms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) W
HecoseoOpasyronie. HoMmenknarypa okcuaoB. DHU3MUECKHE W XUMHUYECKHE

cBoiicTBa OKCHUIOB. [lonydueHue okcuaoB

2.7

OcHoBanus. Krnaccuduxanuss OCHOBaHHWI: IIEIOYM M HEPAaCTBOPUMBIE
ocHoBaHus. HoMeHkaTypa ocHoBaHMil. PU3NYeCKUE U XUMUYECKUE CBOWCTBA

ocHoBaHuil. [lonyueHne ocHOBaHUNI

2.8

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa xucior. Ousznyueckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan aktuBHOCTH MeTaiwioB H.H. bexertosa.

HonyquI/Ie KHCJIOT

2.9

Comu. Homenknatypa coieil. Pu3nvecKkne W XUMHUYECKHE CBOMCTBA COJICH.

[lonyuenue conei




2.10

I'enernueckas cBA3b MCKAY KiIaCCaMU HCOPIraHNUYCCKUX COC,Z[I/IHGHI/Iﬁ

2.11

XHAMHMUYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  OIPENCICHHUE  COACP/KaHUs
KHCIIOpO/ia B BO3/JyXe€, IMOJIyY€HHE, COOMpaHUE, pacllO3HABaHWE U HU3yYEHHE
CBOMCTB KHCJIOpOJa, HAOIOJ€HUE B3aMMOAECHCTBHSI BEIIECTB C KUCIOPOJOM M
yCJIOBUSI BOSHUKHOBEHHS U NPEKpallleHusl TOpeHusl (Iokapa), 03HaKOMJIEHHE C
oOpa3LaMu OKCHIOB U ONHMCAaHME MX CBOMICTB, IOJy4YeHHE, COOMpaHUE,
pacro3HaBaHUE W H3YYEHUE CBOMCTB BOJOpOJa (FOpEHHUE), B3aUMOJCUCTBHUE
Bostopona ¢ okcuaoM menu(Il) (Bo3aMOXXHO HMCHOIB30BAHKE BHJICOMATEPUAIIOB),
HaOmoZieHne OoOpa3loB BEUIECTB KOJIMYECTBOM 1 MOJb, HCClIEOBaHHE
0COOEHHOCTE  pacTBOpPEHHUS BEIIECTB C PA3JIMYHON  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOW MAacCOBOW J0JE€H PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCIICTBHE BOABI C MeTaulaMU (HATPUEM U KallbI[UEM)
(BO3MOXKHO HCHOJB30BAaHUE BUJEOMATEPUANIOB), OIPEICICHUE PaCTBOPOB
KHCIIOT M IIeJo4Yeil ¢ NOMOIIbI0 HHAMKATOPOB, HCCIEJ0BaHHE 00pa3loB
HEOpPraHMYECKHX BEUIECTB pa3JIMYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJIUKaTOpPOB B pPAacTBOpPAaX KHCIOT M IIEJIOYel, H3ydeHue
B3auMmozeiictBusa okcuna meau(ll) ¢ pactBopom cepHOW KHUCIOTBI, KHCIOT C
MeTajlJlaMH, peakiil HeMTpanu3anuu, Noxy4eHne HepacCTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOI0 MeTajula JpPYyrMM U3 pPacTBOpa COJIM, PEIICHHE
SKCIIEPUMEHTAIIBHBIX 3a/a4d M0 TeMe «BaHellne Kiacchl HEOPraHMYECKHX

COETMHEHU N

[Tepuonnueckuii 3akoH u [leproanyeckas cucTeMa XUuMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHue aTOMOB. XUMH4YECKasi CBI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINU

31

[lepBple TOMBITKM KIacCU(PUKALUU XUMHYECKUX dJeMeHTOB. I[lonatue o
Ipynnax CXOJHBIX AJIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMENbHbIE METaJUIbl,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yroT aM(oTepHbIE

OKCHUIBI U TUAPOKCHUIbL

3.2

Ilepnonnueckuit 3axoH. Ilepuoguueckas cucrema XMMUYECKUX dj1eMeHToB /. 1.
Meneneesa. Koporkonepuoanas u JUIMHHOIIEpUOAHAS bopmbl
[lepuoanueckont cucrembl xumuueckux odneMmeHtoB .M. Menzaeneesa.
[Tepuonpr u rpynmbel. PU3HYECKHI CMBICH IOPSAIKOBOIO HOMEpPA, HOMEPOB

nepuoaa U rpymmsbl 3JIEMEHTA

3.3

Crpoenune atomoB. CoctaB aroMHbIX sifep. M3oronel. DiekTpoHbl. CTpoeHue

ANEKTPOHHBIX 000704eK aroMoB TmepBbIX 20 XHUMHYECKHX DJIEMEHTOB




[Tepuoanueckoit cucremnl J[.M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO

3JIEMEHTa Mo ero noJyioxenuro B [lepuoanueckoit cucteme .M. Menneneena

3.4

3aKOHOMEpPHOCTHM HW3MEHEHHs paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpyNIaM MW IEepUOAaM.
3nauenue Ilepuonnueckoro 3axkoHa u Ilepuoanueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB i1 pa3BUTUsl Hayku W mnpaktuku. [[.J. MenneneeB — y4eHbId U

rpakIaHVH

3.5

Xumuueckass cBsi3b. KoBajeHTHass (MONsApHAasE U HEMOJNSpHAs)  CBS3b.

SHGKTPOOT}’)I/ILIB.TCHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAs CBSI3b

3.6

Crenenn okuciieHns. OKHCINTENLHOBOCCTAHOBUTEIIHLHBIC pPCaKIunu. HpOI_[CCCBI

OKHCJICHHS K BOCCTaHOBJICHUS. OKUCIINTEIN M BOCCTAHOBUTECIIN

3.7

XUMUYECKUN OJKCHEPUMEHT: H3Y4YeHHE O0pa3loB BEIIECTB METaIOB U
HEMETAJJIOB, B3aMMOJCHCTBUE THJIPOKCHAA LHMHKA C PAacTBOPAMM KHCIOT M
LIEJI0Y€EH, MPOBEJICHNE ONBITOB, WLIIOCTPUPYIOIIMUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJBHBIX PeaKlUi (TOpEeHUE, peaKIuu pPa3ioKEHUs, COSTUHEHHUS )

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemectBo 1 xuMnueckas peakuus. [lopropenue

11

[lepnonnueckuit 3axoH. Ilepuoguyeckas cuctema XuMU4eCKux 3iaemeHToB J1.1.
MengeneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOWCTB
XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX IMEPUOMAOB, Kalus, KaJbLUs U HUX
COCAMHEHUN B COOTBETCTBHUU C IIOJIO)KEHHMEM 3JIEMEHTOB B llepuoguueckoi

CUCTCMC U CTPOCHUCM X aTOMOB

1.2

CrpoeHue BellecTBa: BHMJbl XMMHMYECKOH CBA3U. THUNBI KpUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAINIMYECKOW PELICTKU
U BUa XuMuueckoil csa3u. Knaccudukanus u HOMEHKIaTypa HEOpraHUYeCKHX
BEIIECTB (MEeXIyHapoaAHas U TPUBHAJIbHAsA). XMMHUYECKHE CBOWCTBA BEIECTB,
OTHOCAILIMXCS K PAa3JMYHbIM  KJacCaM HEOPraHWYECKUX  COEeTUHEHUH,

TCHCTHUYCCKAas CBA3b HCOPraHMYCCKUX BEIICCTB

13

Krnaccudukanmst XuMu4ecKuX peakiyii o pa3au4yHbIM MpU3HaKaM (110 YUCITY U
COCTaBYy YYaCTBYIOIIMX B pEaKIMH BEIIECTB, MO TeIioBoMy 3¢deKTy, 1o

W3MCHCHHIO CTEIICHSH OKHCIICHHS XHMMHYCCKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1o Y4aCTHUrO KaTaJ'II/IBaTOpa) . 9K30- n OQHAOTCPMHUUCCKHUC pPCaKunu,

TEPMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMUYECKOM peakiuu

14

[onsiTne 00 0OpaTHMBIX M HEOOpPATHMMBIX XUMHUYECKUX peakuusx. [loHsTtue o
TOMOTEHHBIX U F€TEPOreHHbIX peakuuax. [IoHATHe 0 XMMUYECKOM PaBHOBECHH.
@akTOpsl, BIMAIOIIHME HAa CKOPOCTh XUMHUYECKOM pEaKIUU U II0JIOKECHHE

XUMHYCCKOI'0 paBHOBECHA

15

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pEaknuunu, 3HCKTpOHHLII71 OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIILHOM pCaKknuuu. CocraBieHue ypaBHeHI/Iﬁ
OKHCJINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLlI/Iﬁ C HCIHOJB30BaHHCM MCTOOA

QJICKTPOHHOI'O Oananca

1.6

Teopusi 3JIEKTPOJIUTHUECKON AUCCOLUAIMHU. DIJIEKTPOJHUTHI U HEIJICKTPOJIUTHI.
KaTtnonsl, aHnoHbsl. MeXxaHn3M JUCCOLMALIMM BELIECTB C Pa3IMYHBIMU BHJIAMU
xuMudeckor cBs3u. CteneHpb aucconuanuu. CHIBHBIE U CA0BIe AIEKTPOIUTHI.
Peakiun nonHoro obmeHna. YcCJIOBUS TPOTEKAHMs PEAKIIMHA MOHHOTO OOMEHa,
MOJIHBIE W COKpAIICHHBbIE HMOHHBIE ypaBHEHMsI peakiuid. CBOMCTBa KHUCIOT,
OCHOBAaHMH W COJIEl B CBETe TPEACTABICHUH OO0 DIEKTPOIUTHYECKON

JAuCCoualu. KauecTBeHHEIC PCaKu Ha NOHBI. IlonsaTue o TUAPOTINU3C cojen

1.7

XUMUYECKUH OKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTALTHYECKHIX
PEIIETOK HEOPraHMYeCKHX BEIIeCTB — METAIJIOB M HeMeTauioB (rpaduta u
anmMasa), CIOXHBIX BEIIeCTB (XJIOpUAAa HATPHsI); UCCIECIOBAHHE 3aBHCHUMOCTH
CKOPOCTH XHMHYECKOW peakmuu OT BO3ACHCTBHUS Pa3IUYHBIX (PAKTOPOB;
UCCIIC/IOBAaHUE  AJICKTPOIPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Ipollecca
JUCCOIMAIIMN  KUCJIOT, MIesioueli W cosied  (BO3MOXKHO —HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB); TPOBEIECHUE ONBITOB, HUIIOCTPHPYIONINX TPU3HAKH
MIPOTEKaHUs PeaKluii HOHHOTrO oOMeHa (0Opa3oBaHUE OCajKa, BhIICIECHUE Ta3a,
00pa3oBaHUE BOBI); OMNBITOB, WIIIOCTPHPYIOUMX HPUMEPHI OKUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuui (TOpeHHe, Peakluu pas3yioKeHUs, COEIUHEHUSs);
pacro3HaBaHUE HEOPTaHWICCKUX BEIIECTB C MIOMOIILI0 KAYeCTBEHHBIX PEaKIIHA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

2.1

Hemetannsl 1 UX COeIUHEHUS

OOmass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOCHHUA AaTOMOB,
XapakTepHbIC CTeNeHU OKucaeHUs . CTpoeHue U PU3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTEHOB. XWMHUYECKHE CBOWCTBA Ha MpUMEpe XJopa
(B3auMoOJIECTBHE C METaJUIaMH, HEMETaJUIaMH, IIesiodamMu). XJIOPOBOJIOPO.

ConsiHast KUCIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHUE, IpUMeHeHue. JlelicTBue




XJiopa U XJIOpOBOAOPO/Ja Ha OpraHu3M 4YCJIOBCKA. Baxneimue XJIOpUJbl U UX

HaXOXKJEHUE B TIPUPOJIE

2.2

OO6mass xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOoOEHHOCTH CTPOEHHS
aTOMOB, XapaKkTepHble cTeneHu okucieHus. CTpoeHue u pusnueckue cBoiicTBa
IPOCTBIX BEIIECTB — KHUCIOPOAAa M Cepbl. AJIOTPONHbIE MOAU(DUKAIIU
KHCIIOpOJia U cepbl. XUMHUYECKHUE CBOWCTBAa cepbl. CepoBOAOPO, CTPOCHHUE,
¢u3nyeckne M XUMHUECKHe CBoMcTBa. OKCHIBI Cephl KakK MPEeICTaBUTENN
KUCJIOTHBIX OKcHJ0B. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOMCTBA
(obmme Kak mMpeAcTaBUTENS Kiacca KHCIOT M cnenuduueckue). XUMUYECKHe
peaKIMy, JeKallue B OCHOBE IMPOMBIIUICHHOIO CIoco0a MOIYy4eHUs] CepHOM
kucioThl. [lpumenenne. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs pEaKUUs Ha
cynbdat-noH. HaxoxxneHnue cepbl U €€ COCIMHEHHH B NPHpoOae. XHUMHYECCKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COSAUHEHUSIMH CEpbl (KHUCIOTHBIC JTOXKIH,

3arps3HEHUE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAILICHNUS

2.3

OOmast xapakTepucTuka 3i1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEPHbIC CTENICHU OKUCIICHUS. A30T, pacpOCTPaHEHHUE B IPUPOJIE,
(u3mueckre U XUMHUYECKHE CBOMcTBa. KpyroBopor a3oTa B nmpupoje. AMMHAK,
ero (u3myeckre M XMMHYECKHE CBOWCTBA, MOJydeHHWE W npuMeHeHue. Conu
aMMOHHMSI, UX (U3MYECKHEe ¥ XUMHYECKHE CBOICTBa, MPHUMEHEHUE.
KauecTtBenHnasi peakiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTA, €¢ MOJy4YeHHUE,
¢u3nueckue W XMMUYECKHE CBOMCTBa (00IIME KakK MpeACTaBUTENs Kiacca
KUCTIOT W crnernuduueckue). VMcnomp3oBaHUE HUTPATOB M COJICH aMMOHHS B
KayeCTBE MHUHEPAIbHBIX ya0OpeHUil. XUMUYECKOE 3arpsi3HEHUE OKPYXKArolIeH
Cpellbl COETUHEHUSIMH a30Ta (KUCIOTHBIE IO/, 3arpsI3HEHUE BO3/IyXa, TTOUYBBI

U BOJIOEMOB)

2.4

®docdop, amnorponHsie Moguduranuu dochopa, GU3MUIECKUE U XUMUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopuas xkuciora, Qusnyeckue u
XUMUYECKHE CBOWCTBa, monydeHue. Mcmonp3zoBanue (ocdaToB B KadecTBe

MHUHEPAJIbHBIX YI00pEHHHA

2.5

OOmas xapaktepuctuka 371eMeHTOB I[VA-rpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCICHUA. YIJIEpOA, aIOTPOIIHBIE
MOIU(UKALIMY, pAcCHpOCTpaHEHHE B MpHpoJEe, (U3MYECKHEe M XMMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepona B mpupoae. OKcuabl yriepoja,
X (QHU3MYECKHe W XUMHUYECKHE CBOWCTBA, NICHCTBHE HA JKHUBBIE OpraHH3MBI,

MOJTY4YCHUEC U IMPUMCHCHHUC. KOJIOTUYECKHE HpO6H€MBI, CBA3aHHBIE C OKCUAOM




yraepoaa(lV); rumote3a rno0ampbHOTO MOTEIJICHUS KIMMaTa; MapHUKOBBIN
a¢dext. YronpHas KucioTa U €€ CONMU, UX (PUINYECKHE M XUMHUYECKHE
CBOiicTBa, mojyuyeHue U mnpuMeHeHue. KaudecTBeHHas peakuus Ha KapOoOHAt-
noHbl. Mcronp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIICHHOCTH U

CEILCKOM XO3SIUCTBE

2.6

[lepBoHayabHbIe MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, AalETUJIEH, 3TaHOJ, IJIMIEpPUH, YKCYCHas
kucnota). VX coctaB m xumuueckoe crpoenue. llonsitne o Ouonmorumuecku
BA)XHBIX BEIIECTBAX: J>KHUpax, O€NKax, yrieBoJax — M MX pPOJU B KU3HHU
4yesloBeka. MarepuanpHOE€ €IMHCTBO OPraHMYECKUX M HEOPraHMYECKHX

COEIMHEHUN

2.7

Kpemnwuii, ero ¢usnueckue ©W XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenue. CoenuHeHuss KpemMHUs B npupoze. OOmue mpencraBieHus 06
okcune kpemMuusa(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIIOJIH30BAHKE B
OBITY, MEIUITMHE, TPOMBIIUICHHOCTH. BakHeHIne CTpOUTEIbHbIE MaTEPHAIIBI:
KEepaMHKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. [Ipobiemsbl Ge3omacHOro

HCIIOJIb30BaHUA CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCCI[HCBHOfI KHN3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: U3Yy4YeHHE OOpa3ll0oB HEOPTraHWYECKHX BEIECTB,
CBOMCTB COJISTHOM KHCJIOTHI, MPOBEJCHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPHI-
WOHBI W HaONIOJIEHWE TMPHU3HAKOB WX TPOTEKAHUS; OMBITHL, OTPAXKAIOIIHE
(bu3nyuecKre U XMMUYECKHEe CBOMCTBA TajOT€HOB U MX COCTUHEHHUH (BO3MOMXKHO
UCIIONb30BAaHUE BUICOMATEPHUANIOB); O3HAKOMJICHHE C OOpasliaMH XJIOPUIOB
(ramoreHn1oB); O3HAKOMJICHHE C oOpasllaMu Ccepbl U €¢ COCTUHEHUSIMH
(BO3MOXXHO WCIIOJIb30BaHWE BHJIEOMATEPHANIOB); HAONIOACHHE IMpoIlecca
o0yrimBaHusl caxapa Ioj JACHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KHCIIOTHI;
M3yYeHUE XUMHUYECKUX CBOWCTB pa30aBJICHHOW CEPHOW KHCIIOTHI, ITPOBEICHHE
KauyeCTBEHHOW peakuuu Ha cyab(ar-uoH U HaOJMIOAEHHE MpU3HAKa e¢
NPOTEKAHHUs; O3HAKOMIICHHE ¢ (PM3NYECKUMU CBOWCTBAMH a30Ta, hocdopa u ux
COCIMHEHUH (BO3MOXKHO HCIOJB30BAHME BHIIEOMATEPHUAJIOB), OOpa3znamu
a30THBIX U (HOCHOPHBIX YHAOOPEHHUI; oMyYeHne, coOupaHue, pacro3HaBaHue 1
U3y4CHUE CBOWCTB aMMHaKa; TPOBEACHHE KA4eCTBEHHBIX pEAKIMi Ha HOH
aMmMoHHMsT u  (ocdaT-uOH U U3YYCHHE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICHCTBIE KOHIICHTPUPOBAHHON a30THOI KUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIONB30BAHUE BHUCOMATEPHANIOB); HU3yYEHUE MOJeeil KPHUCTATUIMYECKUX
pemeTok anmasza, rpadura, QynnepeHa; O3HAKOMIIGHHE C IPOLIECCOM

aZIcOpOITMy PACTBOPCHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPONCTBOM




IMpoTHUBOra3a, IOJY4YCHHUC, CO6I/IpaHI/Ie, paclio3HaBaHUC M H3YUYCHHUC CBOMCTB
YIJICKUCIIOro Trasza; IIPOBEACHHUE Ka4YC€CTBCHHBIX peaKHI/II;'I Ha Kap6OHaT' n
CUJIMKAaT-UOHBI M H3YUYCHHUC IIPH3HAKOB HX IPOTCKAHUA; O3HAKOMIICHHE C
HpOIL}’KHI/ICI\/JI CHJIMKATHOU MPOMBINIJICHHOCTH,; PCIICHHUEC JSKCICPHUMCHTAIbHBIX

3aJ1a4 110 TeMe «BakHenIne HeMEeTAJIbl U UX COEIUHEHUIY

Meraniael 1 X coeTMHEHUS

3.1

OO01mas xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAaHUHU UX
nonoxkenuss B llepuonnueckoin cucreme XxuMuuecKux dnemMeHtoB J[.H.
MenneneeBa u cTpoeHust aToMoB. CTpoeHue MeTauioB. Merajuinueckas CBA3b U
METaJUIMuecKasi KpPUCTa/NIMYeCKas pemeTKa. ODIJIEKTPOXUMHUYECKUUA  PAl

HaInpsHKeHUH METauIoB

3.2

duznyeckue U XUMHUYECKUE CBOICTBa MeTayuioB. O0Iue crnocoObl MoydeHus
MeTauioB. [ToHsATHE 0 KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI KX OT
Koppo3un. CIutaBsl (CTab, YyTryH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIJIEHHOCTH

3.3

[Ilenounsle MeTayuibl: nojiokeHue B Ilepuoauyeckoil cucTeMe XHMHUYECKUX
anemeHToB [[.1. MenneneeBa; CTpoeHUE UX aTOMOB; HAXO0XKJICHHUE B IPUPOJE.
du3nyecKue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaius). Okcuasl U
TUAPOKCUABl HaTpus W Kanus. lIpuMeHeHue IMIEeNoYHBIX METAIIOB M HX

COEeTMHEHUN

3.4

IllemoyHo3eMeNnbHBIE  METalbl MarHvMii W KajJbLMii:  IIOJIO)KCHHE B
Ilepunonuueckoi cucteMe xuMuueckux sneMmeHToB J[.M. Meneneera; ctpoeHue
UX aTOMOB; HaxXOXJeHHE B mnpupoae. Pu3nMUecKrue U XUMUYECKHE CBOMCTBA
MarHus W Kaiublusg. BaxxHehrme coeauHEHHS Kalblus (OKCHA, TUIPOKCHUI,

coin). KecTKkoCTh BOJbI U CIIOCOOBI €€ YCTPaHEHUS

35

AmoMmunMil: nonoxkeHue B Ileprognyeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa; ctpoeHue aToma; HaxoxkaeHHe B npupozae. dusndeckue u
XMMHYECKHE CBOMCTBA AIFOMUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHIA U TUIPOKCHIA

AJIFOMUHUA

3.6

Keneso: nonoxxenue B [leproandeckoit cucreMe XuMu4deckux dyemMeHToB 1. 1.
MenzeneeBa; CTpOCHHE aToMa; HaxoxAeHHe B mnpupoae. Duszmueckne u
XUMHUYECKHe CBOMCTBa »xene3a. Oxcuabl, ruapokcuasl u conu sxenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U TIOTyUYEHHUE

3.7

XUMUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHUC C O6p&3HaMI/I METAJIJIOB U CIIJIaBOB,

uX (U3NYECKUMHU CBONCTBAMH; M3y4YEHHE pE3YyJIbTaTOB KOPPO3UH METAJLJIOB




(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHUAIIOB), ocoOeHHocTeH
B3aUMOJICHCTBUA  OKCHJA KaJblUs M HATpus C BOAOM  (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPHAIIOB); HMCCIEJOBAHUE CBOMCTB JKECTKOW BOABI;
nporecca TOpeHHsl Kejle3a B KHCIOpOoAe (BO3MOXKHO —MCIOJb30BaHHE
BHUJIEOMATEPUAJIOB); MPU3HAKOB MPOTEKAaHUS KAaUE€CTBEHHBIX pEaKlIUi Ha MOHBI
(MarHus, kajblusi, amoMuHus, nuHka, xene3a(ll) u sxenesa(Ill), memu(Il);
HaOJII0/IEHUE U ONMCAaHUE MPOLECCOB OKpAIIMBaHMs IUIAMEHU MOHAMM HATpHS,
Kamuss M Kaublus  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJEOMATEpPHAIIOB);
uccieioBaHle aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHS U THIPOKCHIA
LIMHKA; PEIICHNE IKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «BaxHelue MeTaisl 1

HUX COCAUHCHUA»

XuUMUA U OKpYyXkarolas cpena

4.1

HoBbie maTepuanbsl u TexHonoruu. BemectBa u Matepuanbl B TOBCEIHEBHOM
JKW3HU 4YelloBeKa. XUMHUS U 340pOBbe. be3omacHoe Mcnoib30BaHUE BEIIECTB U
XUMUYECKHX peakinuii B ObITy. [lepBass moMoIs MpU XMMHYECKHUX OXKOTaX H

OTpaBJICHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxaroriei cpensl [IJIK. Pons XxuMuu B pelieHUH SKOJIOTHYECKUX TpoOIeM.
[IpupoHbIE WMCTOYHUKU YTIIEBOJAOPOIOB (Yroyib, MPUPOIHBIA Ta3, HEPTH),

IMPOAYKTHI UX nepepa60TKH, HX pOJib B 6BITy " IPOMBIIIVICHHOCTHU

4.3

XUMUYEeCKUH OKCIICPUMCHT: U3YUCHUC o6pa3u0B MaTCpHaIOB (CTGKJ’IO, CIIJIaBBbI

MCTAJJIOB, ITIOJIMMCPHBLIC MaTepI/IaHLI)




MPOBEPSEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHNS K NMPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOI 00pa3oBaTesibHOI
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HABa€MOCTH SIBJICHUH MpUPOAbI, MOHUMAaHUE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKOM HAayKH Kak O0O0JIAaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa O0OIleH KylIbTYypbl M HPAKTHUECKON
JESATEIbHOCTH YEJIOBEKAa B YCIOBHAX COBPEMEHHOIO OOLIECTBA;

NIOHUMAHUEC MECTAa XUMHHU CPCIN APYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOAAX IO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOAAX HCCICHOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHUX peaKL[PIfI; YMCHUC HUCIIOJIB30BATh MoACIn  AJIA

00BIACHEHUS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npopecCUOHATBHON NesTEIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMMU Ha JOCTHIKCHHAX
XMMHUYECKOH HayKH, 4TO MO3BOJMT OOYYarOIIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoeit Oyayieit npodecCuoHanbHO e TEeIbHOCTH
U c/ieJlaTh OCO3HAHHBIM BBHIOOP XMMHUHU Kak MPO(UIBLHOrO mpenMeTa

IIpH TIEpeX0/ie Ha YPOBEHb CPEIHETO O0LIEro 00pa3oBaHMs

Bnagenue cucreMo XHMHYECKUX 3HAaHUM U YMCHHUEC TPHUMCHATH

CUCTEMY XUMUUYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

2.1

Ba)KHEHWIIME XUMHYECKHE TMOHATHSA: XUMHYECKHH D3JIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, IPOCTOE M CIIOKHOE BEUIECTBO, OJHOPOIHAS U
HEO/HOPOJHAsl CMECh, OTHOCHUTEIBbHBIE AaTOMHAas W MOJICKYISpHAs
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca, MOJISIPHBIH
00BEM, OKCHJ, KUCIIOTA, OCHOBaHME, COJIb (CpelmHss), XUMHUYECKas
peaxmysi, peakuud COCTUHEHHUS, PEAaKIUU pa3ioKCHUs, PEaKIHh
3aMEUICHUs, PEaKIUu OOMEHa, TEIUIOBOW A(PQEKT peakuuu, 3K30- U
OHAOTCPMHUYCCKUC PCAKIHHU, PACTBOP, MACCOBad OOJISI XUMHUYCCKOI'O
OJICMCHTA B COCAUMHCHUU, MACCOBAs1 JOJI U IPOUCHTHAA KOHUCHTpAIUA

BCIICCTBA B paCTBOPC, AApO aTOMA, 3JI€KTpOHHI>II71 clioi aToMa, aTOMHas




opOuTanbp, paguyc aroMa, BaJCHTHOCTb, CTENEHb OKUCIICHHS,
XUMHYECKast CBS3b, AIEKTPOOTPUIIATEIBHOCTD, TOJISIPHAS U HETIOJISIpHAs
KOBaJICHTHast  CBfA3b, MOHHAs CBA3b, METAJUIMYECKass  CBA3b,
KpUCTAJUIMYeCKass pEemeTKka (aToMHas, WOHHAs, MeTaJUIMuecKasi,
MOJIEKYJISIpHAs), WOH, KaTHOH, aHUOH, DJICKTPOJIUT W HEIIEKTPOJIHT,
UIEKTPOJIUTUYECKAsT JUCCOLHMANNs, pPEaKIUu HOHHOrO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMH,  OKUCIUTEIh |
BOCCTAHOBUTENIb, OKHCJIEHHWE M BOCCTAHOBJICHUE, JJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pPEaKIUH,
CKOpOCTh XMMHYECKOW peakuuu, Kartanuzatop, I[IJIK, kopposus

MCTAJJIOB, CILJIABbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBI XUMHHU: 3aKOH COXPAaHEHHS MacChl,
nepuonnueckui  3akoH JI.MI. MenneneeBa, 3aKOH IMOCTOSIHCTBA

coCTaBa, 3aKOH ABOTaapo

2.3

TEOpUHU XUMUH: ATOMHO-MOJIEKYJIIpHast Teopus, Teopus

3JIEKTPOJIUTAYECKON TUCCOLMALAN

Brnanenue ocHOBaMU XMMUYECKON IPaMOTHOCTH, BKIIFOYAIOLIEH:

3.1

YMEHUE MPaBUIIbHO UCIIOIH30BATh U3YYCHHBIE BEIIECTBA U MaTEPHAIIBI
(B TOM uyuclie MHUHEpalbHbIE YAOOpEHHs, MeTaUlbl M CIUIABBHI,
MPOAYKTHl MEepepabOTKH MPUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOIOB
(yrns, mpupoaHoro rasa, HedTu) B OBITY, CEIbCKOM XO34HCTBE, Ha
IPOU3BOJICTBE U TOHMMaHHWE 3HAYCHHUS JKUPOB, OCIIKOB, YIJIEBOJOB
JUISL OpraHU3Ma YeJI0BeKa; YMEHHUE MPOrHO3MPOBATh BIMSHUE BEIECTB

U XMMHYECKHUX TPOIIECCOB HAa OPraHU3M YeNOBEKa U OKPYXKAIOLIYIO

MPUPOJIHYIO CperLy

3.2

YMCHHUE HUHTCTPHUPOBATH XMMHYCCKUC 3HAHHA CO 3HAHUAMH OPYIrUux

y4eOHBIX TIPEIMETOB

3.3

3.4

HaJIM4YKMe OmbITa PaboThl C PAa3IMYHBIMA MCTOYHHKAMH HMH(DOpMaLUU
[0 XUMUM (Hay4dHass ¥ HAy4YHO-TIONYJISIpHAs JIMTEpATypa, CIIOBapH,
CIIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

yMeHue OOBEKTHBHO OIIEHMBAaTh HH(GOpPMAIMIO O BEIIECTBaX, HX

MpEBpalICHUAX n IIPaKTUYCCKOM IIPUMCHCHUHA n YMCHHUC

HCITOJIB30BaTh €€ AJI1 pCIICHU A y‘Ie6HO'HO3HaBaTCHBHHX 3aJa4

BJ'Ia)IeHI/Ie OCHOBAMM TOHSITHMHOI'O arrmaparta M CHUMBOJIMYCCKOI'O

JA3bIKaA XUMUHU JJI1 COCTAaBJICHUA q)OpMy.]'[ HCOPTraHNYCCKUX BCUICCTB,




ypaBHeHI/Iﬁ XUMHUYCCKHX peaKHI/Iﬁ; OCHOBaMHU XUMUYECKOHN

nomenkaatypsl (IUPAC u TpuBHaIbHOM)

YMeHue 0oOBACHATH CBsI3b MOJIOKEHUs 3eMeHTa B Ilepuoauueckoit

CUCTEMC C YHCIOBBIMHU XapPAKTCPUCTUKAMU CTPOCHHA aTOMOB

5 XUMHAYECKHX DSJIEMEHTOB (COCTaB | 3aps] sapa, oOO0IIee YHuCIIo
AJIEKTPOHOB), PACIPENEICHUEM DIIEKTPOHOB 110 DHEPreTUYECKUM
YPOBHSIM aTOMOB TMIEPBBIX TPEX MEPUOIOB, KATUS U KaJIBIHS
[lpencraBnenne O  MEPUOJMYECKOHM  3aBUCUMOCTH  CBOMCTB
XMMHUYECKHX 3JIEMEHTOB (paJnyc aToMma, 3JIEKTPOOTPHULATEIBbHOCTS),

6 NPOCTBIX U CIOXHBIX BEIIECTB OT IOJIOKEHHUST D3JEMEHTOB B
[lepuonuueckoit cucreme (B MaJbIX MEpUOJAX M  IJIaBHBIX
MOJrpyIIax) U 3JEKTPOHHOTO CTPOSHHSI aTOMa

7 YMeHue KiaccupUIMpOBaTh:

7.1 XUMUYECKHE HIEMEHTHI

7.2 HEOpraHMYECKHE BEIIECTBA

7.3 XUMUYECKHE PEAKIIUU

8 YMeHue onpenessTh:

81 BAJIEHTHOCTh M CTENECHb OKUCJIEHUS XMMHYECKHUX 3JIEMEHTOB, 3apsil

' HOHa

8.9 BUJ XUMHYECKOW CBS3M M THI KPUCTAUTMYECKOH CTPYKTYpHl B

' COETMHECHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHHN)

8.4 OKHCIIUTEIh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu30BaTh (PU3MUECKUE U XUMHUUECKUE CBOMCTRA!
HOPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOJOpOJ, Trpadur, anmas,

9.1 KpeMHUH, a30T, docdop, cepa, XJIOp, HATPHUM, Kaauil, MarHHIA,
KaJIBIIUA, aTFOMHHHH, KEJIE30)
CJIO)KHBIX BEIIECTB, B TOM YHCIE€ MX BOJHBIX pacTBOPOB (BOJa,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOIOPOJ, OKCHIBI M T'MIPOKCHJbI

99 MetaiioB [-IIA rpynn, amomunus, meau (II), uunka, xeneza (II u

' M), okcunbr yraepona (I1 u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepot (IV u VI), cepHucras, cepHasi, a30TUCTas, a30THas,
¢docdopHas, yronpHast, KpeMHHUEBasi KUCJIOTA U UX COJIN)

9.3 IIPOTHO3UPOBaTh U XapaKTepu3oBaTb  CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHSA, NPUMCHCHHC BCIICCTB B
3aBUCHMOCTH OT UX CBOI\/'ICTB, BO3MOXXHOCTD ITPOTCKAHUA XUMHUYCCKUX

IpEeBpaIIeHHU B Pa3IMUHBIX YCIOBUIX

YMeHHe COCTaBIIATh MOJIEKYJISIPDHBIE U HOHHBIE YPAaBHEHUsI pEaKLui, B

10
TOM YHCJIC:
10.1 peaxiuii HOHHOTo oOMeHa
10.2 OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
10.3 WUTIOCTPUPYIONIMX ~ XMMUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpymm) HEeOpraHMYECKUX BEIIECTB
10.4 MOJITBEPKJAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEXKy HUIMU
11 YMeHue BIYUCIATh (IPOBOJUTH PacueThl):
11 OTHOCUTEIILHYIO MOJIEKYJSIDHYI0O ¥ MOJSIPHYFO MacChl BEIECTB,
' MaCCOBYIO JIOJTI0 XUMHYECKOTO 3JIEMEHTA B COSTMHEHUH
11.2 MAacCCOBYIO JIOJIKO BEILIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00heM ra3on
114 M0 YypaBHEHUSIM XHMHUYECKHX PEAKIMH M HaXOJUTh KOIUYECTBO
' BellecTBa, 00bEM M MaCcCy PeareHTOB WIIH MPOIYKTOB PEaKIHH
12 Bnanenue (3HaHre OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTO TO3HaHUs  (HaOIOIeHue,
121 M3MEepeHue, SKCIICPUMEHT, MOJICIIMPOBAHNE) IPH U3YUCHUH BEIICCTB U
' XUMHUYCCKHUX SIBIICHUH; yMeHHE C(HOPMYIUpPOBaTh TpoOJIieMy W
IPEUIOKUTH ITyTH ¢ PEIICHUS
122 O0e3omacHOl pPabOTBl ¢ XUMHUYECKUMH BELIECTBAMH, XUMHUYECKOM
' MoCcy10i u 1abopaTopHBIM 000PYJOBaHHEM
npaBHiIaMy O€30MaCHOTO O0paIlleHus C BEIIECTBAMHU, UCIIOIB3YEeMbIMU
B MOBCEHEBHOM JKU3HH, MPABUIAMH TTOBEJICHUS B LIETSIX cOepeKeHUs
123 3lI0pOBbSl M OKpY’Kalolleld MPUPOJHON Cpenbl; NMOHMMaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBUS HA JKUBBIC OPTaHU3MBI OMPEIEICHHBIX
BEIIECTB, CIOCOOOB YMEHBILECHUSI U NMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBUS
13 Hanuuaue mpakTWYeCKUX HABBIKOB TUTAHHPOBAHHS M OCYIIECTBICHUS
CIICIYFOIIUX XUMUYIECKUX IKCTICPUMCHTOB:
131 W3Y4YCHHUE U OMHMCAaHNUE (PU3NICCKUX CBOWMCTB BEIIECCTB; O3HAKOMIICHUE

C (I)I/I3I/I‘-IGCKI/IMI/I u XUMHUYCCKUMH SABJICHUAMU, OIIBITHI,




HIUIIOCTPUPYIOIIHEC IIPU3HAKU IIPOTCKAHUSA XUMHUYICCKHUX peaKuHﬁ

13.2

U3y4eHHE CIIOCOOO0B pa3/IeieHus cMeceit

13.3

NOIy4eHHe KUCIIOPOAA M H3y4EHHE €ro CBOMCTB; IOJIy4EHHE
BOJIOPOJIa U U3YyYEHHE €r0 CBOMICTB; MOJIydY€HHE YIIIEKUCIIOrO ra3a H

N3YUYCHHUE €TI0 CBOI71CTB; IMMOJIY4YCHHUEC aMMHAKa U U3Yy4YCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJIEHUE pACTBOPOB C ONPEACICHHOM MaccoBOW  J10JIeH

paCTBOpéHHOFO BCIICCTBA

13.5

MIPUMCHEHHE WHIUKaTOpPOB (makmyca, METHIIOpaHkKa u
(dbenondTanenna) 1 ompenereHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT 1 menoqeﬁ

13.6

13.7

WCCIICIOBAHUE U OIMCAaHHE CBOWMCTB HEOPraHWYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YYEHHE B3AUMOAECHCTBHS KUCIIOT C METAJUIAMH,
OKCHJaMW  METajulOB,  PAacTBOPUMBIMH W HEPACTBOPUMBIMHU
OCHOBAaHMUSIMH, COJISIMH; IIOJyYEHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHME OJHOTO MeTala JpPYIMM M3  pacTBopa  COJIH;
HCClIeIoBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIIOB AITIOMHUHHS H

LMHKA

pPCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHBIE KJIaCCHI
HCOPraHNYCCKUX COGﬂHHCHHﬁ)); «BHGKTPOJ'II/ITI/IIIGCKEIH
JUucconuanus, «BakHelmme HEMETaUIbl M HX COCOAMHCHMA ),

«Baxuelniye MeTaIbl ¥ UX COEIUHEHUI»

13.8

XUMHYECKHE  OKCIEPUMEHTBI,  WJUTIOCTPUPYIOIIHE  MPH3HAKH
MPOTEKaHMs PEaKIUii MOHHOrO OOMEHa; KayeCTBEHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpaX HOHBI: XJOPHI-, OPOMUI-,
wonun-, cymbdar-, Qocdar-, KapOOHAT-, CHIMKAT-AaHUOHEI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHWSI, MAarHUsl, KaJbIlHs, ATFOMUHMU,

xenesa (2+) u xenesa (3+), menu (2+), HUHKA

14

Ymenue:

14.1

OpeACTaBIATL  PE3YyJIbTaTbl 3KCIICPUMCHTA B (I)OpMC BBIBOJOB,
JOKa3aTCJIbCTB, Fpaq)I/IKOB u Ta6J'II/II_I U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATb CBA3U MECXKAY PCAJIbLHO Ha6J'II-OlIaeMI)IMI/I XUMHUYECKNMHU
ABJICHUSAMMH U IpOoHECCaMU, MPOUCXOAAIINMU B MaKpO- © MUKPOMUPC,

O0OBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHD 2JIEMEHTOB COIEPKAHUS, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS
1 [lepBoHavabHbIE XUMUUECKHUE TTOHSATHS
11 UucTtsie BemecTBa u cmecu. CriocoObl pa3aesieHus cMecen
12 ATOMBI W MOJIEKYJBbl. XUMHUYECKHE HJIeMEHThl. CHMBOJBI XUMHYECKHUX
' 371eMeHTOB. [IpocThIe 1 CII0KHBIE BEILIECTBA.
T Xumunueckas opmyna. BageHTHOCTh aTOMOB XUMHUYECKUX AJIeMEeHTOB. CTeneHb
' OKHCIICHHS
3aKOH TOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCUTENbHAss AaToMHas Macca.
14 OTtHOcuTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi 107151 XUMUYECKOT0 3JIEMEHTa
B COE/IMHEHUU
15 KonuuectBo BemectBa. Monb. Momsipuass macca. MousipHblii 00BEM Ta3o0B.
' B3aumocBsI3b KOJIMYECTBA, MACChl U YUCIIA CTPYKTYPHBIX €IMHHULL BEIIECTBA
16 du3znyueckrue U XMMUYECKHE SIBIICHHMS. XUMUYECKAsl peaklus U e¢ NMPU3HAKU.
' 3aKOH COXpaHEHMsI MACcChl BEIECTB. XUMUYECKUE YPABHEHUS
) [lepuoanueckuii 3akoH u Ilepuonnueckas cucteMa XUMHYECKUX DIIEMEHTOB
J.N. MenneneeBa. CTpoeHHne aTOMOB
[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMHUYECKUX 3eMeHToB J[. M.
2.1 MenneneeBa. I[lepuoasl u rpynmbl. GU3NYECKUN CMBICT MOPSAIKOBOTO HOMEpA,
HOMEPOB MEpHOJIa ¥ TPYIIIBI AJIEMEHTA
Crpoenne aromoB. CoctaB aroMHbIX snep. M3oronsl. DnexkTpoHbl. CTpoeHue
2.2 SNIEKTPOHHBIX ~ 00070YeK aToMOB 1epBbIX 20 XUMHYECKHX 3JIEMEHTOB
Ilepunonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKHX DJIEMEHTOB NEPBBIX TPEX
MEepPHOJOB, Kallus, Kanplus (paguyca aTOMOB, OJIIEKTPOOTPHUIIATEIHHOCTH,
2.3 METANIMYECKUX W HEMETANIMYECKHMX CBONCTB) M HX COCOUHEHUH B
COOTBETCTBUHM C TMIOJIOXKEHHEM »dJeMeHTOB B Ilepuoaunueckoit cucreme u
CTPOCHHEM UX aTOMOB
3 CrtpoeHue BelecTBa
Xumnueckass  cBsi3b. KoBasieHTHass  (mojsipHass M HEMOJSpHasl)  CBA3b.
3.1 DNEKTPOOTPUIIATEILHOCTh XUMHYECKMX  JJeMeHTOB.  MoHHas  CBsI3b.

Meramnueckas CBA3b




3.2

Tumel KpUCTAIUIMYECKUX  PEHICTOK (aTOMHAs, MOHHAs, MeTaJUIM4ecKkas),
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PElIeTKH U BUA

XHUMHYECKOH CBSI3U

Baxnelimye npencTaBUTENM HEOPraHMYECKMX BewecTB. Hemertamibl U ux

COCAMHCHUA. MeTtamisl 1 Ux COCIHMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHWMUYECKHX COEIMHECHUN: OKCHIIOB
(coneoOpazyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(poTepHBIC) u
Heconeo0pa3yIre; OCHOBAaHWH (LICIOYM U HEPACTBOPUMBIE OCHOBAHUS);
KHUCJIOT  (KHCIOPOJCOACpKAIIMEe U OCCKHCIOPOIHBIE, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCITBIX )

4.2

duspyeckue W XAMUYECKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HCMCTAJIJIOB!:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, (hochopa, yriepoaa, KpeMHHUS

4.3

duznyeckue 1 XUMHUYECKHE CBOMCTBA MMPOCTBHIX BCIICCTB-MCTAJLJIOB: JIUTUA,
HaTpu:A, Kajlud, Marivusd W KajJblHWsda, aJJlOMUHUA, KCIIC3a. SJIGKTpOXI/IMI/I‘IeCKI/Iﬁ

PsAI HapsKEHUN METaJUIOB

4.4

4.5

du3nyeckue M XHMMHUYECKHE CBONCTBa BOJOPOAHBIX CO€IUHEHUH HEMETaJJIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, AMMHUAKA

dusnveckue U XUMHUUYECKHE CBOMCTBAa OKCHIOB HemeTasuioB: cepbl (IV, VI),
azora(ll, IV, V), dochopa(Ill, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHJ0B HCEMCTAIJIOB

4.6

Xumunueckue cpoiictBa okcuaoB: MetamioB |A—IIIA rpynn, nunka, meau(Il) u

xenesa(ll, 1). [Tonydenne OKCHIOB METAILIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHHA M aM(OTEPHBIX THIPOKCHIOB (Ha MpuUMepe
THIPOKCUIOB ~ QIIOMHUHMS, JKeje3a, I[uHKa). [lodydeHue oOcHOBaHUN U

aM(OTEPHBIX THAPOKCHIOB

4.8

OOme XMMHUYECKHe CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEpOBOJOPOIHOM,
CEPHUCTOM, cepHOU, a30THOU, (ochopHOI, KpeMHHUEBOH, yrombHOH. OcoObie
XMMHUYECKHE CBONCTBA KOHLEHTPUPOBAHHOM CEpHOW M a30THOH KHCIOT.

HOJ'IyLICHI/IC KHCJIOT

4.9

OO6mue XuMUYECKHe CBOMCTBA cpeaHux coneil. [lonyuenue coneit

4.10

[Monyuenue, coOupaHue, pacHO3HABAaHHWE BOJOPOAA, KHCIOPOJa, aMMHaKa,

YTIICKHCIIOTO Ta3a B 1ab0paTopuu

411

[lonyuenue ammuaka, CEpHOM M a30THOW KHUCJIOT B IPOMBILUIEHHOCTH. OO11ue

CIOCOOBI MOJTYyYEHUSI METAIIIOB
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I'enernueckas cBA3b MCIKAY KiIIaCCaMU HCOPIraHNYCCKUX COCI[I/IHCHI/Iﬁ

XHUMUYECKUE PEAKIUN

5.1

Knaccudukanms XuMu4ecKuX peakiuii o pa3IuuHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOIIMX B pEaKIUH BEIIECTB, MO TeoBoMy 3¢ddekry, 1o

N3MCHCHHIO CTCIICHEH OKHMCIICHUS XMMHYSCKHUX DJICMECHTOB

5.2

TennoBoil A3 pekT XuMHUUECKOM peakluu, TEPMOXUMHUYECKHUE YpaBHEHHS. DK30-

U SHAOTCPMHUYCCKUC PCAKIINU. TepMOXI/IMI/I‘{eCKI/IC YPaBHCHUA

5.3

OKHCANTENFHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTaHOBHUTEINH.
[Iporieccbl  OKHWICTIEHWST W BOCCTAHOBJICHHS.  OJIEKTPOHHBIM  OarnaHc

OKHUCIIMTEIILHOBOCCTAHOBHUTEIILHOM peaKuu

5.4

Teopust 3ME€KTpOIUTUYECKON Tucconranvi. KaTnoHbl, aHHOHBL. DJIEKTPOJIUTHI U

HEDJICKTPOJIUTEI. CuibHbBIE U Cl1a0bIe OJICKTPOJIMTEL. Crenenb JUCCoHalin

5.5

Peakiiun noHHOTO OOMEHa. YCJIOBHSI MPOTEKAHUs PEaklUii MOHHOTO OOMEHa,

IOJIHBIE ¥ COKPAIICHHbIE HOHHbBIE YPaBHEHUS peakuil

X¥MHS U OKpY’Karolas cpena

6.1

BemiectBa u MaTepuajbl B IMOBCEIHEBHOM >»KM3HM 4YelloBeKa. be3omacHoe
HUCIIOJB30BaHHUC BCHICCTB M XHMMHYCCKHX peaKHI/Iﬁ B na60paT0pI/H/1 n 6LITy.

HepBaﬂ nmoMoumb IMpu XUMHUIYCCKUX OXKOI'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyXKaroled cpefbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MpPeI0TBPAILEHUS
[Ipenenpras pomyctumas konmeHTpamus BemiecTB (ITJIK). Pomp xumun B
pPEIICHUN DJKOJOTHYCCKUX TpoOJieM. YCHICHHE TapHHUKOBOTO J(QeKTa,

pa3pylIieHHue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsol, azora, pocdopa, yriepona, KpeMHHUSI U UX COCIUHECHUN B
ObITY, MEIUIMHE, MPOMBIIUICHHOCTH M CeJIbCKOM Xo3zsiicTBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coenHeHUH. [IoHsITHe 0 KOPPO3UU METalllIOB, OCHOBHBIE

CITOCOOBI 34IUTHI UX OT KOPPO3UU

6.4

[IpuponHble HMCTOYHUKH YTIIEBOAOPOJOB (Yrojib, MNPUPOIHBIA ra3, He]Tb),

MPOYKTHI X TepepaboTku (OCH3HMH), UX POJIb B OBITY M MPOMBIIIUICHHOCTH

6.5

[lepBoHavanbHBIE TOHATHS OO0 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yriaepoja (METaH, 3TaH, 3TUIEH, alleTUIIEH, TaHOJI, IJIULEPHUH, YKCYCHasl KUCIIOTa).
[TonsiTre 0 GMOTOTUYECKU BKHBIX BEIIECTBAX : )KHUPaX, OeIKax, yriieBoaax — i uX

POJIA B )KU3HU YCJIOBCKA




PacuéTsr:

7.1 1o (hopMynaM XUMHYECKUX COSAMHEHUI
7.2 Macchl (MaccoBOif) JOJIM pACTBOPEHHOT'O BELIECTBA B PACTBOPE
7.3 110 XMMUYECKUM YPaBHEHUSAM




YYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

METOANYECKHUE MATEPUAJIBI IJIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






