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HHOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma 1O XHMMHM Ha YpPOBHE OCHOBHOTO o00I1Iero o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMN K pe3ylbraraM OCBOEHUS OCHOBHOM
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa3oBaHMs, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanbHOl pabodeil mporpaMmbl
BOCIHUTAHUS U C YYETOM KOHIIETIMU MPENOJaBaHus YYeOHOTO MpeaMeTa « XUuMHUs»
B 00pa3oBaTeIbHbIX opranuzaiusax Poccuiickoir @enepanuu.

[Iporpamma mo xumuu Aa€T MPEACTaBICHHE O IENsIX, oOIlel cTpaTeruu
oOy4eHusl, BOCHUTAHMS U PA3BUTUS OOYy4YaAIOIIMXCA CPEACTBAMU Y4eOHOTO
npeamera, YCTaHABJIMBAET o0s13aTeNIbHOE peAMETHOE coJiepKaHue,
MpeAycMaTpuBaeT paclpeielieHHe €ro Mo KiaccaM U CTPYKTYpUPOBAaHUE IO
pazienaM U TeMaM MPOrpaMMbl MO XUMHUH, OMNPEACNSIET KOJIUYECTBEHHBIE W
Ka4yeCTBEHHBIE XapaKTEPUCTUKHU coJlepKaHusl, PEKOMEHYEMYIO
MOCNEAOBATEIbHOCTh  M3YUYEHUSI XHUMHUU C YYETOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Impolecca, BO3PACTHBIX
OCOOCHHOCTEH O0OydYarolmuxcsi, ONpeaesseT BO3MOXHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUU K pe3ylibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTesibHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXke TpeOOBaHUM K
pe3ynbraraMm 00y4eHUs XMMUU Ha YPOBHE II€JIei W3yueHUsl MpeaMeTa U OCHOBHBIX
BHUJIOB YYE€OHO-TIO3HABATEIBLHON JAESATEILHOCTH OOyYarolerocss Mo OCBOCHUIO
y4eOHOTO COZIepKaHUsI.

3HaHUWE XHUMHUHU CIY>KUT OCHOBOM [t (OPMHUpPOBAHHMS MHPOBO33PEHUS
oOy4aromuierocsi, €ro NpeacTaBiIeHU O MaTepHabHOM E€IUHCTBE MHUpPA, BAXKHYIO
posib urpatroT GopMHUpyeMble XUMHEH MNPEJICTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUu M 00 JBOJIIOIMHU BEIIECTB B MPHUPOAE, O MyTSIX PEUICHUS [0OaTbHBIX
npoOaeM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBON U SKOJOTHYECKON 0€30MaCHOCTH, MPOOJIEM 3/IpaBOOXPAHCHHUS.

N3yyenune xumun:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEM  JIii  caMOpa3BUTUS U
(dhopMupoBaHuUs KyIbTYphl JUYHOCTH, €€ 00111ei 1 GYHKIIMOHAIBHOU TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
oOy4Jarouuxcsi, HaBBIKOB HMX CAMOCTOSITENILHOM  y4yeOHON  JIesTeNbHOCTH,
AKCIIEPUMEHTANIbHBIX W HCCIENOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCUOHATILHON NeATeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
L[ETOCTHOTO B3[VIsA/1a HA €UHCTBO MPUPOJIBI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YyYarOIINXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIECHHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOTUYECKOE
oOpazoBaHue 00y4aromuxcsl.

JlaHHbIe HampaBlieHUsT B OOyYEHUUM XUMHHU OOECIEUUBAIOTCSA CHEHU(UKOM
COJlepKaHUSI ~ y4yeOHOTO  TpeAMeTa, KOTOPBIM  SIBISIETCA  IEIaroruyecku
aJanTUPOBAHHBIM OTpaK€HHWEM 0a30BOM HAyKH XMMHH Ha OMPEJEIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1Ier0 00pa3oBaHUsS OPUEHTHPOBAH Ha
OCBOCHHE OOYYalOIMMHCS CHUCTEMBI MEPBOHAYAIBHBIX MOHATUM XUMHUU, OCHOB
HEOPTraHMYECKOM XHUMHH ¥ HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSATHUM
OpraHUYeCKON XUMHUHU.

CrtpykTypa coliepxaHusi TporpaMMbl MO XUMHUHU CPOPMHpPOBAHA HAa OCHOBE
CUCTEMHOTro moaxoja K e u3yuenuto. ComepkaHHe CKIaJbIBACTCS U3 CUCTEMBI
MOHSTUN 0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI MMOHITUN O XUMHUYECKOU
peakiuu. OO0e 3TU CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHILMUITY
MOCIIEA0BATEIbHOTO PA3BUTHUSI 3HAHUW HAa OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— I[lepnognueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— Y4E€HUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— TMpeACTaBIeHUN 00 SIEKTPONUTUYECKON JUCCOIMALMM BEUIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS pacCcMaTpUBAIOTCS HA OCHOBE OAMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEA0BATEILHO OT OJIHOTO
YPOBHS K APYrOMY, BBITIOJIHSIS (DYHKITUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS Y BO3MOXXHOCTEHM MPAKTUUECKOTO MPUMEHEHUS U TIONyUEHUSI U3y4aeMbIX
BEILIECTB.

OcBoeHne mOporpaMMbl 1O XUMHH  CHOCOOCTBYeT  (hOPMUPOBAHUIO
MPEACTABICHUSI O XUMUYECKON COCTABIISIIONIECH HAyYHOW KapTUHBI MUpA B JIOTHUKE
e€ CHUCTEeMHON MpPUPOJbI, IIEHHOCTHOIO OTHOIIEHWS K HAy4YHOMY 3HAHUIO U
METO/aM TMO3HaHUsSI B Hayke. M3yueHHe XUMUM MPOUCXOAUT C MPUBICUCHUEM
3HAHWM W3 paHee H3YyYEHHbIX Y4EeOHbIX MpeaMeToB: «OKpyKaloluid MUp»,
«buomnorus. 5—7 knmacce» u «Pu3mka. 7 Kiacey.

[Ipy wW3yuyeHUM XUMHH TPOUCXOAUT (HOPMUPOBAHHME 3HAHUU OCHOB
XUMUYECKOW HAyKH KaK OOJIAaCTH COBPEMEHHOIO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NEATeNIbHOCTH YeJIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3agaua y4uyeOHOro mpeaMeTra COCTOUT B (OPMHUPOBAHUU CHUCTEMBI XUMHYECKHX
3HAHUM — BaXHEUIINX ()aKTOB, MOHATHH, 3aKOHOB M TCOPETUUECKUX TOJOKESHHMH,
JOCTYIHBIX OO0O0OIIEHUIT MHUPOBO33PEHUYECKOIO XapakTepa, s3blKa HayKd, B
NpUOOIIEHNH K HAyYHbIM METOJaM TMO3HAHUS NpPU M3YyUYCHUM BEIIECTB U
XUMUYECKUX peakiui, B (POPMUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUU U



UX TPUMEHEHUH B Yy4eOHO-MO3HABATENbHOW U Y4yeOHO-UCCIIEA0BATEIbCKON
NEATeNIbHOCTH, OCBOCHUHM TMpPaBUI OE€30MaCHOr0 OOpallleHHs C BEIIECTBAMH B
MOBCEIHEBHOM KU3HMU.

[Ipy M3y4eHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS BaKHOE
3HaYEHUE MPUOOPETH TaKHUE 1IEJIH, KaK:

— (opmupoBaHHEe WHTEIUICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY NPHUHSITUIO PEIICHUN,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUAM >KU3HU,

—  HAmnpaBJIIEHHOCTh  OOy4Yy€HHUs] HA  CHCTEMaTHYECKOe MPUOOIIEHUE
0o0y4Jarouuxcsi K CaMOCTOSATENIbHOW IMO3HABaTEIbHON JAESTEIbHOCTH, HAyYHBIM
MEeTO/aM TO3HaHUs, (POPMUPYIOUIUM MOTHUBAIMIO U Pa3BUTHUE CIOCOOHOCTEH K
XUMUW;

— obecrnieueHue yCIOBHM, CIIOCOOCTBYIONMINX MPUOOPETECHUIO 00YUYaIOIIUMUCS
OMbITa Pa3HOOOPA3HOM NESITENHHOCTH, MO3HAHHUS W CAMOIIO3HAHUS, KIIHOUEBBIX
HABBIKOB (KJTFOYEBBIX KOMITETCHIINI), MMEIOIINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB ESITEIBHOCTH;

— ¢opmupoBanue oO0mEed ¢GyHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCI€ YMEHHA OOBSCHITH W OIEHWBATh SIBIICHUS
OKPYKAIOIIEro MHpa, WCIMOJB3Yys 3HAHUS W OIBIT, MOJYyYCHHBIC MPU W3YUCHUU
XUMUH, TPUMEHITh WX TPU PEIICHHH MpoOJeM B TOBCETHEBHOW KU3HU U
TPYAOBOM NEATEIBHOCTH;

— (QopMmupoBaHre y O0OydYalOIIUXCS TyMaHUCTHUYECKUX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XWMHYECKUX 3HAaHUW 711 BBIPAOOTKH DKOJIOTHYECKU
1eTIeCO00Pa3HOr0 TMOBEJACHUSI B OBITY W TPYAOBOM NESITENBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3J0POBbS U OKPYKAIOLIEH TPUPOIHOUN CPENbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIHUTAHUIO Ha OCHOBE YCBOCHHSI OOIIEYETOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoduIisi U HAMpaBIEHHOCTH AalbHEUIIEro
oOy4eHusl.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX JJISI M3y4eHUST XUMHUHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 134 yacos: B 8 kinacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 66 4yacoB (2 yaca B HEJIEIIO).

COAEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHBIC XUMUYECKHE TOHATUS

[Ipeamer xumuu. Poib X¥MUK B )KU3HU YE€I0BEKA. XUMHUSA B CUCTEME HayK.
Tena u BemecTtBa. DuU3NMUECKHUE CBOMCTBA BEIIECTB. ATpPErarHoO€ COCTOSHUE



BemecTB. [loHATHE 0 MeTOax MO3HAaHWUS B XUMUHU. UMCThIE BEHIECTBA U CMECH.
CriocoOnI pazfeneHus: CMeceil.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKHE 3IeMEHThl. CHUMBOJBI XUMHYECKUX
3NeMEHTOB. [IpocThIe U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUUECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAsE aTOMHasi Macca. OTHOCUTENbHAS
MOJIEKYISIpHast Mmacca. MaccoBasi 10J1sl XUMHYECKOTO 3JIEMEHTA B COEAUHECHUU.

KonnuectBo BemectBa. Momnb. MossipHas Macca. B3anMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYpHBIX €QuHUIl BemiecTtBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCTUHECHUMN.

DU3UYECKUE U XUMUYECKHUE ABICHUA. XUMHUYECKAs PEAKLUs U €€ TIPU3HAKHU.
3aKkoH COXpaHEHHUs MacChl BEHIeCTB. XUMHUUYecKue ypaBHeHus. Kiaccudukarus
XUMUYECKUX PEeaKInil (COeNMHEHUs, Pa3IOKEHUS, 3aMEIIeHUsI, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMUUYECKOW MOCY/0H, MpaBuiaMu pabOThI B J1aboparopuu u
npuéMamMu oOpalieHus: ¢ 1a00paropHbIM 00OPYTOBAHUEM, W3YUEHUE U OIMHCAHUE
¢u3nyeckux CBOMCTB 0Opa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (MIaBJICHUE BOCKA, TasHHUE JibJa, PACTHUPAHUE caxapa B CTYyIKe,
KUIIEHWE W KOHACHCALMs BOJABI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKATUBAHUE
MEIHOMW MPOBOJIOKH, B3aUMOJICCTBHE MeJla ¢ KUCIIOTOM) sIBICHHH, HAOMIOACHNUE U
OMMCAaHWE TPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiui (paszioxkeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIOTHI C XJOPUJIOM Oapusi, pa3ioKeHHe THAPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJelcTBUE kele3a ¢ pactBopom coiu meau (1),
M3y4Y€HUE CIOCOOOB pa3feeHUsi CMECE: ¢ MOMOIIbI0O MarHuTa, (pUIbTpOBaHMUE,
BBITIApUBAHUE, TUCTUWLISALUS, XpoMaTorpadusi, MPOBEACHUE OYUCTKHU MMOBAPEHHOU
coid, HaONIOAEHWE W  OMNHCAaHHWE  pEe3ylbTarOB  MPOBEJCHUSI  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHUE MOJEIEH MOJEKYI
(IIapoCTEeP>KHEBBIX).

BaxxHeillne npeacTaBUTe M HEOPraHNYECKUX BelIeCTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucimopon — 31eMeHT UM MmpocToe
BelecTBO. Haxoxenwe kucimopoia B mOpupojae, (puznueckue U XUMUUYECKHUE
cBoictBa (peakiuu rtopeHusi). Oxcunbl. Ilpumenenue kucnopona. CrocoObl
MOJIyYEHHUsI KHUCJIOpoJa B Jiaboparopud H MpOMbIIIIEHHOCTH. Kpyrosopor
Kucioposa B npupojae. O30H — aJIOTPOINHas MOAU(PUKAIUS KUCIOPOIa.

TemnoBolr 3PpdeKkT XUMUYECKON peakIuu, TEPMOXUMHYECKHE YpaBHEHUS,
JK30- U JHAOTEPMHUYECKHE pEaKUud. TOIUIMBO: Yroiib W METaH. 3arpsi3HEHUE
BO3JlyXa, YCUJIEHHE MapHUKOBOTO 3P deKTa, pa3pyllleHre 030HOBOTO CIIOSI.

Bomopon — »snemeHT m mpocTtoe BemecTBo. HaxoxaeHuwe Bomopoaa B
npupose, (U3MYECKME U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOOBI
nony4deHus. Kuciorel u conu.

Monsipabiii 00b€M ra3oB. Pacy€Thl M0 XUMHUUYECKUM YPABHEHUSM.



du3nvecKue CBOMCTBA BOIbl. Boma kak pactBoputelb. PacTBOpHI.
HacepilieHHbIE M HEHACHIMIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 1051 BeIIeCTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHMS.
Ponbs pacTBOpoB B mpupozie U B KU3HU 4YelOBeKa. KpyroBopot BOAbI B MPUPOJE.
3arpsi3HEHHE TPUPOIHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukarnus neopranmdeckux coeguHeHui. Oxcuasl. Knaccuduxarms
OKCUJIOB:  cosieoOpasyromue (OCHOBHBIE, KHUCIOTHbIE, aMQOTEepHbIE) U
HeconeoOpazyronue. Homenknarypa okxcunoB. dusznueckue M XUMUYECKHUE
CBOMCTBa OKCUAOB. [lomydueHne oKCUaoB.

OcHoBanusi. Krnaccudukanusi OCHOBaHUW: WIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. HomeHkinarypa ocHoBaHui. PU3MYECKUE U XUMHYECKUE CBOMCTBA
ocHoBaHui. [lomyyeHne ocHOBaHUN.

Kucnorel. Knaccudpuxanusa kucinor. Homenknarypa kucior. dusznueckue u
XMMUYECKUE CBOMCTBa KHUCIOT. Psan aktuBHocth MetasuioB H. H. beketona.
ITony4yeHue KUCIOT.

Comu. Homenknarypa coneii. @U3UUECKUE U XUMHUYECKHE CBOMCTBA COJIEH.
ITonyuenue conen.

I'eHeTnyeckas CBsA3b MEXKAY KJIaCCaMU HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEICICHUE COAECPKaHUs KUCIOpPOAa B BO3IyXE, MOIYUYCHHE,
coOupaHue, paclno3HaBaHWE U W3YUYEHHUE CBOWCTB KHUCIOPOAa, HaOIIOJEHUE
B3aMMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIOBUS BO3HUKHOBECHHUS W
MpeKpallleHus: TropeHust (MoXkapa), O3HAKOMJIEHHE C O0Opa3laMHh OKCHUIOB U
OMMCAaHWE HX CBOWCTB, MOJNy4YeHUE, COOHMpAHHE, PACIO3HABAHHE M U3y4YCHUE
CBOMCTB Bojiopojia (TopeHue), B3ammojaeicTBue Bogopoaa ¢ okcuaom menu (II)
(BO3BMOXXHO HCIIOJIB30BAaHKME BHACOMATEpPHANIOB), HAOMIOAEHHE OOpa3IloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIAEIOBAaHHE OCOOCHHOCTEM pPACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPHUMOCTBIO, TPHUTOTOBIEHHUE PACTBOPOB C OMNPEICIEHHOMN
MAacCOBOM J10JIe€l pacTBOPEHHOIO BEIIECTBA, B3aUMOACHCTBUE BOABI C METAJLIAMHU
(HatpuieM U KajgblKMeM) (BO3MOXKHO  UCIIOJIb30BAaHHE  BUIECOMATEPUAIIOB),
uccleIoBaHue OO0pa3lloB HEOPTaHMYECKUX BEHIECTB Pa3JIUYHBIX  KJIACCOB,
HaOJIIOIeHNE M3MEHEHUsI OKPACKU HMHJIUKATOPOB B PacTBOpax KHUCIOT U IIEJIOUEH,
u3yueHue B3aumojerictBusi okcuna menu (II) ¢ pactBopom cepHOM KHCIOTHI,
KUCJIOT C METAJUIaMHU, PEaKUUMid HEUTpaln3aluH, MOIYYCHHE HEpPaCTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METAJUIa APYTUM K3 pacTBOpa COJU, PEIICHUE
AKCHEPUMEHTAIIBHBIX 3aJad MO TeMe «BaXHeWIne KiIacChl HEOPTraHUYeCKUX
COCIMHEHUI.

Iepuoguvyecknin 3axkoH u Ilepuoamuyeckas cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CrpoeHue aroMoB. XUMHYECKasi CBS3b.
OKHuCIUTETIBHO-BOCCTAHOBUTEIbHBIC PeaKIUuU



[lepBble TOMBITKK KIAaCCU(PUKAIIMM XUMHUUYECKUX d3JIeMeHTOB. [lonsTHe O
IpyIINax CXOAHBIX JJIEMEHTOB (LIEJIOYHbIE W MIEJIOYHO3EMENIbHBIE METAaJIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUJPOKCHIBL.

[Tepuognueckuui 3akoH. [leproanueckas cucremMa XMMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u qarnHHOTIEpHoaHAs Gopmbl [leproguyeckoit
cucteMbl xumuueckux dnemeHtoB . M. Menpeneesa. Ilepuoasl u rpynisbl.
DU3NYECKHUIN CMBICI MTOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atromoB. CocTtaB aroMHbIX saep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  O0OOJIOYEK aToMOB  MepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuomnueckon cucremsl JI. WM. MengeneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 10 ero nojoxeHuro B [lepuonnueckon cucreme J[. 1. Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHUS paJnyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOAaM.

3nauenue [leprognueckoro 3akoHa u [lepruoguueckoil CHCTEMBI XUMHYECKUX
DJIIEMEHTOB JUISl Pa3BUTUA Hayku M npaktuku. J[. M. MeHneneeB — y4€HbBIM U
rpakJaHWH.

Xumuyeckasi cBsi3b. KoBaneHTHass (TojispHasi M HEMOJISIpHAsl) CBSA3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX 3IEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusa.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLIHM.
[Ipouecchl okucIeHUs U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3y4yeHHEe 00pa3lioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAMHM KHUCIOT M WIEJIOYEH, MPOBEICHUE OIMBITOB,
WJUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKIUM
(ropeHue, peakinu pa3aokKeHUsl, COSTUHECHMUS).

Mesicnpeomemmnule ceéasu

Peanuzanus MeXNnpeaIMETHBIX CBA3CH NMPH H3YYEHUH XHMHUHA B 8 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHSATUHN, TaK U MOHITUU, SIBISIOIIUXCA CUCTEMHBIMHU JJISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IHUKJIA.

OO0mue ecTeCTBEHHO-HAyuUHbIE MOHATHS: HAay4yHbIN (hakT, TUrores3a, TEopus,
3aKOH, aHaliu3, CHUHTE3, KlaccupuKaius, MNEePUOJUYHOCTb, HAONIOECHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHHUE.

®dusuka: Marepus, aroMm, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIH],
M30TOIbI, PAMOAKTUBHOCTh, MOJICKYJA, 3JEKTPUUYECKUN 3apsij, BEIIECTBO, TEIO,
00BEM, arperarHoe COCTOSTHUE BEIEeCTBA, a3, (PU3MYECKUE BEIUYUHBI, €TUHUIIBI
M3MEPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/b1, CONHIIE.

buonorus: dborocunTes, aApixanue, buocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPOJIbI, TOJIE3HBIE
HCKOTIa€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHYECKasi peaKUus

[Teprnonnueckuii 3akoH. [lepuoguueckas cucTeMa XUMHUYECKAX 3JIEMEHTOB /.
N. MenneneeBa. CrpoeHue aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUONOB, KaJMs, KaJdbLUHUS H HX
COCOMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JleMEeHTOB B llepmoamueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMHUYECKOW CBA3U. THUIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEMIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKH U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus m HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOWCTBAa BEIIECTB, OTHOCSIUIMXCS K PAa3JIMYHBIM KJjaccaM HEOPraHWYeCKHUX
COCMHEHUN, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanusa XuMu4eckux peakiuuii o pa3audHbIM MpU3HAKaM (110 YUCTy
M COCTaBy Y4YacTBYIOIMX B pEaKIUMU BELIECTB, IO TEIIOBOMY 3(deKTy, Mo
M3MEHEHUIO CTENEHEW OKMUCIICHHUS XMMUYECKUX BJIEMEHTOB, 0 00paTUMOCTH, MO
y4acTHUIO KaTajiu3aropa). JK30- U SHJOTEPMHUUYECKHE PEaKIMU, TEPMOXUMHUUECKUE
YpaBHEHHS.

[lonarue o ckopoctu xumMuueckoi peakiuu. [loHsiTue 00 00paTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakuusx. [[oHSITHE O TOMOTeHHBIX U T'€TePOreHHBIX
peakuusx. Ilonstue o karanuse. [lonsatue o xumuueckoM paBHoBecuu. DakTopsl,
BIIASIIOIIME HA CKOPOCTh XHWMHUYECKOW PEaKUUW U TOJOKEHHE XHUMHUYECKOTO
pPaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM,  AJEKTPOHHBINM  OasiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON peaxkuum. CocraBienue ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMd €  HCHOJIb30BAHUEM  METONA
AIIEKTPOHHOTO OaiaHca.

Teopust 3MEKTPOIIUTUUECKON JUCCOLUAINH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonsl, aHnoHbsl. MexaHW3M [HCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BUJIAMH
XUMU4Yecko cBsi3u. Ctenenp nuccounanuu. CUIbHBIEC U CA0bIe IIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCJIOBUSI TPOTEKaHUS PEaKIMid HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHBIE HOHHBIE ypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBaHMM M cojleil B CBeTe MPEACTaBICHUM 00 DIEKTPOIUTUUYECKOU
nucconnannu. KauecTBeHHbIE peakiud Ha MOHBI. [IoHATHE O TUAPOIH3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAJUIOB U HeMEeTaoB (rpadura W aiMasza), CIOXKHBIX BEIIECTB
(x;mopuaa Hatpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW pEeakIuu
OT BO3JEHUCTBUS PA3IMYHBIX (DAKTOPOB, HCCIEAOBAHUE AIEKTPONPOBOJHOCTU
pacTBOpPOB BEUIECTB, MpoIEcca AUCCOUMALMU KHCIOT, WIEI0YEe U COoJIei
(BOBMOXKHO ~ KCHOJIb30BAaHWE BHJAEO  MarepualoB), MPOBEACHUE  OMbBITOB,



WUTIOCTPUPYIOLIUX ~ MNPHU3HAKUM  MOPOTEKaHUsT  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BbIJEJIEHUE Tras3a, OOpa3oBaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3lioKEeHUs, COSAMHEHHUs ), paclo3HaBaHUEe HEOPTaHUYECKUX
BEIIECTB C T[OMOIIBI0O KAYECTBEHHBIX pPEaKIUi Ha HOHBI, pelIeHue
AKCIIEPUMEHTAJILHBIX 3a]1a4.

HemeTanbl ¥ uX coeMHeHUS

OOmiast xapakTepucThka rajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTeNneHU OkucieHus. CTpoeHue U (U3NUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHWMHUYECKHUE CBOMCTBA HA TMPUMEpPE  XJopa
(B3auMOJIECTBHE C MeETallylaMH, HeMeTallJlaMH, IejaodamMu). XJIOPOBOAOPOI.
ConsiHasi KUCIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHHE, NMpUMeHeHue. JleiicTBue
XJIOpa U XJOPOBOAOPO/A HA OpraHu3M 4YesjoBeka. BaxHeliine XJIOpHAbl U HX
HaXO0XJEHUE B MPUPOJIE.

O6mias xapaktepucTtuka 3eMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKHE CBOICTBa
MPOCTHIX BEIIECTB — KUCJIOPOJIa U CEPbl. AJUIOTPONHBIE MOAUDUKAIIUUA KUCIOPO/Ia
u cepbl. XuMHUUYeCcKUe CBOMCTBa cepbl. CepoBOIOpOA, CTpOeHUE, (PU3UUYECKHE U
XUMUYECKre CcBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHUJIOB.
Cepnas kucinora, ¢(HU3NUYECKHE U XHUMHUYECKHE CBoWcTBa (oOmmue Kak
MpEeACTAaBUTENSI KJlacca KHUCIOT M crenuduyeckue). XUMUYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOC0o0a TMOMYyYEeHHUs] CEPHOU KHCIIOTHI.
[Tpumenenue cepHor KUCIOTHL. CONMM CEPHOM KUCIIOTHI, KAYECTBEHHAS] PEAKIIUS Ha
cynbdar-uon. HaxoxneHue cepol U €€ coequHEHH B mpupoae. XUMUYECKOE
3arps3HEHUE OKPYXKAIOIIeH Cpellbl COEAMHEHUSMHU Cephl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPAILICHHUS.

OO6mias xapaktepucThka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHbIE CTETEHU OKUCIEHHs. A30T, paclpOCTpaHEHHE B MPHUPOJE,
(duznyeckue U XuMru4eckne ceorictra. KpyroBopor azora B npupojae. AMMHUAK, €ro
(duznyeckue U XMMUYECKUE CBOWMCTBA, MOIydyeHrue U npuMenenune. Coau aMMOHMUS,
ux (pu3nyecKre U XMMUYECKUe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOoMydeHue, PU3NYECKHe U XUMUUYECKHUe
cBocTBa (0OIlME Kak MPEeACTABUTENsl Kiacca KHUCIOT M crenuduyueckue).
Ucnons3oBaHue HUTpPATOB M COJEH aMMOHHMS B KayeCTBE MHUHEPaIbHBIX
ynoopenunii. XuMU4YeCKoe 3arpsi3sHEHUE OKPYKAIOUIEH Cpelibl COeIMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIU, 3arps3HEHHWE BO3AyXa, MOUBBl W BOMOEMOB). Docdop,
amorponHeie Momudukanuu docdopa, puznueckue U XUMHUYECKHE CBOICTBA.
Oxkcun dochopa (V) m docdhopHas kuciora, (GU3NUECKHE U XUMHUUYECKUE
cBOMcTBa, monydyeHue. HMcmnonb3oBanue ¢ocdaroB B KauecTBE MHHEPAIbHBIX
yI0OpeHUi.



O6mias xapakrtepucTtuka 3neMeHToB [VA-rpynmnbel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE€  CTEMEHH  OKUCICHHS.  YIIEpol,  aJUIOTPOIHbIC
MoauduUKaluu, pacnpocTpaHEeHUe B Npupoae, GU3UYECKHEe U XUMUYECKHUE
cBoicTBa. Ancopomusi. Kpyrosopor ymiepoaa B npupoae. OKcuabl yriepoaa, ux
¢duznyeckue W XUMUYECKHE CBOMCTBA, JCHCTBHE Ha JKUBBIE OPraHU3MBbI,
MOJIy4YEHUE W TPUMEHEHHE. DJKOJIOTHYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yrepoza (IV), runoresa rio0anbHOTo MOTEIJICHUS KJIMMaTa, MapHUKOBBINA d(PQEKT.
VYronpHast kucimora M €€ colu, UX (U3UYECKUE U XHUMHUYECKHUE CBOWCTBA,
noiyyeHue U npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Wcnons3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIILICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTHUJIeH, YTAaHOJ, TNIUIIEPUH, YKCYCHAsl KUCTIOTA).
[IpuponHble HMCTOYHUKHU YTIEBOAOPOAOB (yroiab, MPUPOAHBIA Ta3, HEPTH),
MPOJIYKThl MX TMepepaboTku (OEH3UH), UX POJib B OBITY U MPOMBIIIJIEHHOCTH.
[Tonsarure o OMOTOTUYECKU BaXKHBIX BEIIECTBAX: KUpPaX, OeJKaxX, yIIeBOAaX — U UX
pojii B KM3HM 4YeJoBeKa. MarepuanbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usuyeckue u XUMHUYECKHUE CBOWMCTBA, IMOJIYYEHUE U
npuMenenue. CoenuHenuss KpemHUsi B mnpupone. OOimue mnpeacrabieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciore. CUIMKaThl, X HCIOIb30BAHUE B
OBITY, B MPOMBIILICHHOCTH. BakHellne CTpoUTeNbHbIE MaTepualibl: KepamMuKa,
CTEKJI0, IIEMEHT, OeToH, keje300eToH. [IpobiaeMpl Ge30mMacHOro0 MCIOJIB30BAHUS
CTPOUTENHLHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

M3y4yeHue 00pa3lo0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MPOBEJCHNE KAU€CTBEHHBIX PEAKIUN Ha XJIOPUA-UOHBI U HAOIIOJEHUE MPU3HAKOB
UX TPOTEKAHUsI, OMbBITHI, OTpaKarouMe (PU3NUYECKHE U XUMHUYECKHE CBOMNCTBA
rajoreHoB U HX COEAUMHEHUM (BO3MOXHO HCIOJIb30BaHUE BHUJIEOMATEPHUATIOB),
O3HAKOMJIEHHWE C oOpaslamMu XJOpPUAOB (TaJOT€HHIOB), O3HAKOMJIEHHUE C
oOpasnaMu  ceppl U €€  COeAMHEHUAMHU  (BO3MOXKHO  HCHOJb30BaHUE
BHJIEOMAaTEpHUasoB), HaOIIOAEHUE Tpollecca OOYITIMBaHMS caxapa IMoj JeHCTBUEM
KOHIEHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, H3YyUYCHHE XUMHUUYECKUX CBOICTB
pa30aBIEHHON CepHOM KUCIOTHI, MPOBEICHUE KAaYECTBEHHON peaKIuu Ha CylbQar-
MOH U HaOIoJieHHWEe MpU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHUE C (U3UYECKUMU
cBOMcTBaMH a3oTa, (pochopa W HX coeauHEHUN (BO3MOXKHO MCIIOIH30BAHUE
BHJIEOMAaTEpHUaIoB), oOpa3aMu a30THBIX U (HOCPOpPHBIX yAOOpPEHUi, MOITyUYEHHE,
coOupaHue, paclo3HaBaHWE W U3yYEHUE CBOMCTB aMMHUaKa, IPOBEIACHUE
Ka4eCTBEHHBIX PeakiMii Ha MOH aMMOHUS U (hocdaT-uoH U U3yYeHUEe MPU3HAKOB
UX MPOTEKAHUSI, B3aUMOJIECTBHUE KOHIICHTPUPOBAHHOMN a30THON KUCIIOTHI C MEABIO
(BO3MOXKHO HCIIO0Ib30BAHUE BHJIEOMAaTEPHUAJIOB), U3y4yeHue Mojele



KpUCTANIMYECKUX PEHETOK anMasza, Tpaduta, QyiepeHa, O3HAKOMJIIEHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VITIEM U
YCTPOMCTBOM MpPOTHBOTAa3a, MOJIydyeHUEe, COOMpaHue, pacro3HaBaHUE U HU3YUYCHUE
CBOMCTB YIJIEKUCJIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAaT-UOHbl M W3YYECHUE NPU3HAKOB HUX MPOTEKAHHS, O3HAKOMIICHHE C
MPOAYKUHUEN CHJIMKATHOW MPOMBIIIICHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o teme «BakHenIlre HEMETaJJIbl U UX COSIUHEHUSD).

MeTajuibl 4 UX COCAUHEHUS

OO6m1as xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B llepmoamueckoin cucremMe xumudeckux smemeHtoB [, .
MengeneeBa u crpoeHusi aromoB. CTpoeHHe MeTauIoB. MeTranindeckasi CBsI3b U
METAJUIMYECKasd  KPUCTAUIMYECKAS  pemIETKA.  DJIEKTPOXMUMUYECKHH  psij
HarnpsbkeHu MetauioB. Ousnueckrue U XMMHUUYECKHUE CBOMCTBAa MeTaiuioB. OOmue
CrocoObl MonydeHus: MmeTauioB. [loHSTHE O KOPpPO3MKM METAJUIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHKE B OBITY ¥ IPOMBIIIIEHHOCTH.

[Ilenounble MeTabl: MoNokKeHUEe B [lepuonnueckor cUCTEME XUMHUUYECKUX
anemeHToB /l. 1. MenneneeBa, CTpOEHUE MX aTOMOB, HAaXOXJIEHUE B IPUPOJIE.
®dusnyeckre U XUMUYECKHE CBOWCTBA (Ha mpumepe HaTpus u kanus). OKCUIbI U
TUAPOKCHBI HaTpusi W Kauus. [IpuMeHeHue IIEeNOYHBIX METaulOB MU UX
COCIMHECHUM.

[IlenoyHO3EMENbHBIE METAUIBI MAarHud W KaJbLMH: TMOJOXKEHUE B
[Tepuognueckon cucreme xumuuyeckux aneMeHToB [[. . MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXKAeHUE B npupoae. Pu3ndeckue U XMMUYECKHE CBOMCTBA MarHus
U Kanblusa. Baxueliue coeluHEHUsT Kaiablusg (OKCHA, TUIPOKCUI, COJIH).
’KécTkocTh BOZIBI M CIOCOOBI €€ yCTPaHEHMUS.

AuntoMuHUN: TToNo)keHue B [leproanyeckoil CHCTEME XUMHYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpO€HUE aroMa, HAXOXIACHUE B npupone. PuU3UUECKUE U
XUMUYECKHE CBOMCTBA altoMUHUA. AMGDOTEpHBIE CBONCTBA OKCHAA M THAPOKCHUIA
AJFOMUHUSL.

Kenezo: nonoxxkenue B [lepuoguueckoid cucteMe XUMHUYECKUX dJIEMEHTOB [l.
. MenneneeBa, CTpoeHME aroma, HaAxXOXJIeHUE B Ipupome. Pu3nveckue u
XUMUYECKHE CBOMCTBA xene3a. OKCUIbI, TUIPOKCUIbI U conu xkene3a (11) u xenesa
(IIT), nx coctaB, CBOMCTBA U MOTy4YCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHWE ¢ oOpa3llaMd METaUIOB U CIUIaBOB, UX (DU3UUYECKUMHU
CBOMCTBaMH, HW3YYEHHE  PE3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOIB30BAHUE BHUJECOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJACUCTBUS OKCHIA
KaJIbIUsl U HaTpusi C BOAOM (BO3MOXKHO UCIOJIb30BAaHUE BHUIEOMATEPHUATIOB),
HCCIIEIOBAHNE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEe3a B KUCIOPOIE
(BOBMOXKHO ~ KCHOJIb30BAaHWE  BHJAEOMATEpPUANIOB), MPU3HAKOB  MPOTEKAHUS



Ka4ECTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KajbllMs, AJIFIOMUHMUS, [IMHKA, XKeje3a
(I1) u xene3za (II1), mequ (I1), HabMrOMEHNE U ONKMCAHUE MPOILIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAMM HaTpus, Kaaus M Kalblus (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMAaTEPHUAJIOB), UCCleq0oBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUAA aTIOMUHUS
Y TUJPOKCHUJA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3aj1a4 1o TeMe «Baxueliue
METaJUTbI U UX COCTUHEHUS.

XuMuUA ¥ OKpPY:KaIOIIas cpeaa

BemectBa m Marepuanbsl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOIb30BAHUE BEUIECTB M XMUMHUYECKUX peakiuil B ObITy. [lepBas momoiib npu
XUMUYECKUX 0KOTaX U OTPaBICHUSX.

XuUMUYECKOe 3arpsi3HEHHE OKpYKarolled cpeinl (MpeaenabHasi JOoMycTUMast
KOHIeHTpauus Bemects, Aanee — [1JIK). Ponp xuMuu B pelieHun 3KOJIOrM4YeCKUX
npooeM.

Xumuueckui IKCnepumenm:

u3yuyeHue oOpaslloB MaTepuasoB (CTEKJO, CIUIaBhl METAIJIOB, MOJHUMEPHBIC
MaTepHuabl).

Mesxcnpedmemmnoie ceéazu

Peanuzanusi MeXNpeIMETHBIX CBsSI3ed MpU U3yYEHUH XUMUM B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHATUM, TaK ¥ TOHSATUMN, SIBISIOMIUXCSA CUCTEMHBIMU JIJIsi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOIO [HUKJIA.

OO0mue ecTecTBEeHHO-HAyuUHble MOHATHS: HAay4yHbIH (DaKT, TUMOTE3a, 3aKOH,
TeOpusl, aHalIW3, CHUHTE3, Kilaccuukanus, TMEePUOAUYHOCTh, HaAONIIOEHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEpPEHUE, MOJENb, SBICHUE, IMAPHUKOBBIN
3¢ eKT, TEXHOJIOTHSI, MaTEepHaJIbI.

®dusuka: Marepusi, aroM, O3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKHUN 3apsij, MNPOBOAHUKH,
MOJIYTIPOBOJAHUKU,  JTUANEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJNO, OO0BEM,
arperaTHoe COCTOSIHUE BENIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITUYECKAs
pemeTKa, CIiaBbl, (PU3NYECKUE BEIIMYUHBI, €AUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dortocunTes, npixanue, O6uocdepa, PKOCUCTEMA, MHUHEPAIbHBIC
yI0OpeHUs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE TOPOJIbI, OJIE3HBIE
HCKOIaeMbl€, TOTUTMBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VIIBTATBI OCBOEHHSA I[IPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMU A

JIMYHOCTHBIE PE3VYJIBTATBI



JInyHOCTHBIE pe3yibTaTbl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHusl JOCTUTAOTCS B XoJ€ OOy4YyeHUs XUMUU B €IMHCTBE YYEOHOU U
BOCIIUTATEILHOMN JEATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCHIUCKUMHU
COITMOKYJIBTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMH B
oOllleCTBE MpaBUIaMU M HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpolieccaM
CaMOIIO3HAaHUsI, CAMOPA3BUTHSI Y COLIMATN3AIINHI O0yUYarOIIUXCS.

JIngyHOCTHBIE  pe3yabTaThl  OTpPaXarT  TOTOBHOCTh  OOYy4YarOIIUXCS
PYKOBOJICTBOBAaTbCSI CHUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlUd W
pacinpeHue OIbITa IeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpUOTHYECKOTO0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
U HAydYHOMY HACIEAWI0, TMOHUMAaHUS 3HAUCHHS XHUMHYECKOM HAyKh B KHU3HU
COBPEMEHHOI0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpPHON HHMOpMaIuen o
MEePEIOBBIX JOCTHKEHUSIX M OTKPBITUSIX MHPOBOM M OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUSAX 00 yCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOI0 BOCIIMTAHUS

MPEJCTaBICHUS O COIMAIbHBIX HOPMax M TMpaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHOHUCCIIeOBAaTEIbCKOM, TBOPYECKOM W JAPYrUX  BHUAAX
NEATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HOM COBMECTHOM AESATEIBHOCTH TIPH
BBITIOJTHEHUM Y4Y€OHBIX, TTO3HABATENbHBIX 3aJla4, BBHIMOJIHEHUU XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUH YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOlleCCe ATOM y4yeOHOU MesITEeNbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TMOBEACHUE M TOCTYNKH CBOUX TOBApUILIEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSA:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XMMHYECKOM PEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABIISIIOININE
OCHOBY JJi1 MOHUMAaHUsSI CyIIHOCTHM HAyYHOM KapTHUHBI MUpA, MPEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOALI, B3aUMOCBSI3SIX dYeJIOBEKa C
MPUPOTHOM CPEION, O POIU XUMHUH B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHBBI, HAMPABJICHHbIC HA MOJYy4YEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAuMBbIC Il OOBSICHEHUS HAOIIOIaeMbIX IPOIECCOB U SIBJICHHIA,
MO3HABATENIbHON, MH(OPMAIMOHHON W YUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHONH paboThl C y4YeOHBIMM TEKCTaMH, CIPaBOYHOU
JTUTEpPaTypol, JOCTYNMHBIMU TEXHUYECKUMH CpEIACTBaMH HHGOPMAIMOHHBIX
TEXHOJIOTHI;

MHTEpEeC K OOYy4YEeHHIO M TO3HAHWIO, JI0003HATENIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEN0BATEIbCKON
JEATENbHOCTH, K OCO3HAHHOMY BBIOOpDY HAmpaBICHHOCTU W YPOBHSI OOydeHHS B
JaJIbHEUILIEM;



4) popMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH >XH3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO0, YCTAHOBKM Ha 370pOBBIA 00pa3 KW3HU, OCO3HAHUE MOCJIEACTBUU U
HETMPUSATUE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KypEHHS ),
HEOOXOAMMOCTH COONIOACHUS TIpaBWI  OE30MacHOCTH TpU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMU B OBITY U pEaIbHON KU3HU;

5) TpynoBOro BocnuTaHMS:

MHTEpEeC K MPAKTHYECKOMY M3YUYEHHUIO NMpodeccuil U Tpyaa pa3indHoOro poja,
YBOXEHUE K TPYAy M pe3yibraram TPYAOBOMl JEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBINA BBIOOP
WMHJIMBUAYAJIbHOU TPAEKTOPUHU MPOJIOJKEHUST 00pa30BaHusl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIemHon npodeccuoHaNbHON NEATeNbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHUH,
TOTOBHOCTD aJIaITUPOBATHCS B TPOPECCUOHAIBHOU CpefIe;

6) 3K0JI0rM4eCKOro BOCIIMTAHUA:

AKOJIOTUYECKHU 11e7IeCO00pa3HOe OTHOIIEHWE K MPHUPOAEC KaK HCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIEeCTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 370pPOBOTO U
Oe3omacHOro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3MYECKOMY M TCUXHYECKOMY 3/I0POBBIO, OCO3HAHUE ILIEHHOCTU COOIIOACHUS
MpaBuJl 0€30MaCHOTO MOBEACHUS MPU pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIOACH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHUS, MOJy4YyaeMble MPU W3YUYECHUH XUMHH, IS
pelieHus 3aad, CBA3aHHBIX C OKPYKArOUIEed TPUPOJHON Cpe/loH, I MOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYIBTYphl, OCO3HAaHHMS MIOOATBbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTed HUX PEIIeHUs MOCPEICTBOM METOIOB XHUMHH,
AKOJIOTMYECKOTO MBIIUICHUS], YMEHUSI PYKOBOACTBOBAaThCS UM B IMO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIIMATLHON MPAKTUKE.

METAINIPEAMETHBIE PE3VYJIBTATBI

B cocraBe MeTanmpeAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAUUMbBIC IS
(dhopMupoBaHUs MUPOBO33PEHHUSI OOLIIEHAYYHbIE TOHATHS (3aKOH, TEOPHUS], TPUHITUII,
runore3a, ¢akr, CcucTeMma, IMpoIecC, OSKCIEPUMEHT U JPYroe.), KOTOpbIE
UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETaX U MO3BOJISIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LETOCTHOU
Hay4yHOW KapTUHE MHUpPa, U YHUBEpCaJbHbIE yueOHbIE NEelCTBUs (ITO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOpbIE 0OecCneunBaoT (HOPMUPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
NESATENbHOCTH.

Ilo3HaBaTe/ibHbIe YHHBEpPcaJbHbIe yUeOHbIE JeiicCTBUSA

Bba3oBble joruveckue aeiicTBUA:

YMEHHUSI HCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUSI TPU OCBOCHUU
3HAHWI: PacCKPBIBATH CMBICT XUMHUYECKUX TOHSITHH (BBIIEIATH WX XapaKTEepPHBIC



MPU3HAKHU, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TMOHSTHUSIMU), UCIIOJIH30BaTh
MOHATUS 1711 OOBACHEHUSI OTJIETbHBIX (PAKTOB U SIBIICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUH JIsl KIacCU(PUKAMM XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIHil,
YCTaHABJIMBATh MPUUYUHHO-CIEJCTBEHHBIE CBSI3U MEXIYy OObEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKJIeHHs! (MHIYKTUBHBIEC, JE€AYKTUBHbBIC, IO aHAJIOTHUH),
JienaTh BIBOJIBI U 3aKITIOYEHUS;

YyMEHHE TMPUMEHSATh B TMPOIECCE IO3HAHUSA TMOHATHUS (MpPEIMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XUMUU MOJEIbHBIE MPEACTABICHUS —
XUMUYECKUNA 3HAaK (CUMBOJ DJJIEMEHTAa), XUMUYeckas QopMylia W ypaBHEHUE
XUMUYECKOW pEeaKlUu — MPHU PEIIeHUU y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKHA U3YYaE€MbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHi,
BBIABIISITh  OOILME  3aKOHOMEPHOCTH, TMPUUYUHHO-CIEIACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3y4aEMbIX MPOIECCaX U SIBICHUSX.

Ba3oBble ncciienoBarejibckme JeCTBHS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAY€CTBE OCHOBBI JIJIs1 (POPMUPOBAHUSI TUIIOTE3BI 10 MPOBEPKE
MPAaBUJIBHOCTHU BBICKA3bIBAEMBIX CYXKCHUI;

MPUOOPETEHUE OMbITa IO I[JIAHUPOBAHUIO, OpPraHU3AlMd U MPOBEACHUIO
YYEHUYECKUX OJKCIIEPUMEHTOB, YMEHHE HaONIIoaTh 3a XOJIOM IIpollecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibrar, GOopMyIHpoBaTh O00OOIIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIAEAOBAHUSA, COCTABIISTh OTUET
0 MpOojIeJIaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpPATh, AaHAJIU3UPOBATH KM HWHTEPIPETUPOBATH HWH(POpMALINUIO
Pa3IMYHBIX BUJIOB M (DOPM MPEICTABICHUS, MOIYyYAEMYIO0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAsT  JIMTEpaTypa XHUMHYECKOTO COJIEPKaHUsS, CIPaBOYHbIC
nocobusi, pecypcel MHTepHETa), KPUTUUECKU OILEHHUBATh NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE TPUMEHATHh Pa3IMyHble METO/Abl M 3alpOChl MPHU MOUCKE U OTOOpE
nHpOpMalM M COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX [l BBITIOJTHEHUS
y4eOHBIX U MO3HABATENIBHBIX 33/1a4 ONPEEIEHHOTO TUIA, TPUOOPETEHHE OIbITA B
0o0JacTH  HUCIMOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOIl aKTUBHOTO UCIIOJIb30BAHUS PA3JIMUHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (hOpMY MpeacTaBiIeHUsT HHOOPMALIUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMH CXEMaMH, JuarpaMMaMi,
apyruMu popMamu rpauku U UX KOMOUHALIUSIMU;

YMEHHE UCIOJNIb30BaTh M aHAIW3UpOBaTh B Mpolecce y4eOHOU U
HCCIIEI0BATENBCKON AESATENIbHOCTH MH(OPMAIIUIO O BIUSHUM MPOMBIIIJIEHHOCTH,



CEJILCKOTO XO3SIMCTBAa M TPAHCIOPTAa HAa COCTOSHHE OKpPY’KaloIIeH MNPUPOTHON
Cpelbl.

KomMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBHS:

YMEHHUsI 3a/laBaThb BOMPOCH (B XoAe Auajgora W (WiM) AUCKYCCHUHU) IO
CYIIECTBY  0OCyKJaeMol  TeMbl, (OPMYJIHpPOBATH  CBOU  MPEMIOKECHUS
OTHOCHUTEIBHO BBIMIOJIHEHUS TTPEIJIOKEHHOM 3a/1auH;

YMEHHUSI ~ TPEACTaBIATh  MOJYYEHHBIE  pe3ylbTaThl  MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M THCHBMEHHBIX TEKCTaX; Jeiarb MPe3eHTAIUIO
PE3YJIbTaTOB BBIMOTHEHUS XWMHYECKOTO JKCIEpUMEHTa (J1abopaTopHOTO OMbITa,
71a00paTOpHON pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHUSI y4EOHOTOo COTPYIHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEJIbHOM W HMCCJIENOBATENbCKOW  JCSITEIBHOCTH  NPU  PEUICHUU
BO3HHUKAIONIUX MpoOJIeM Ha OCHOBE Yyuéra OOIIMX HMHTEPECOB MU COMIACOBAHUS
no3urui (00CyxkaeHusi, OOMEH MHEHHUSIMHU, «MO3TOBbIE€ IITYPMbD», KOOPAHHAIUS
COBMECTHBIX JIEUCTBUM, OMNpEACICHUE KPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbBIe YHUBEpPcaJbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO OMNPEACNSITh LENU JeATeIbHOCTH, IJIaHUPOBATh,
OCYIIIECTBISATh, KOHTPOJIHMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeATeNbHOCTh, BEIOMpATh Hanbomee 3(hPeKTUBHBIE CIOCOOBI PEIIEHUs YUYEOHBIX U
MO3HABATENbHBIX 3aJla4, CaMOCTOATENbHO COCTAaBIATh WU KOPPEKTUPOBATH
MPEIJIOKEHHBI AJITOPUTM JIEUCTBUM MNPHU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyYEHHUsI HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIECTBAX U PEaKIUIX,
OIICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yjibTara 3asBICHHOM IeJIU, yMEHUE
MCIIOIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, IIPeIJiaraéMble B YCIOBUU 3aJaHUM.

HPEJIMETHBIE PE3VYJIBTATbI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 00s3aTENbHOTO
COJIEpKaHUsI, YCTAaHOBJIEHHOTO JaHHOM (enepanbHO pabodeil mporpaMmoit,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI
neucTBuil, cnenuduueckue Uil NpeaMeTHOW oOnactu  «XuMUsS», BUIBI
NEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOTO  3HAHWs, €ro  HUHTEpHpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIlUsX.

K koniy oOyuenus B 8 kJiacce npeamMeTHbIe pe3yiabTarbl Ha 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OOYUAIOITUXCSI YMEHUM:

«  pacKphIBaThb CMBICII OCHOBHBIX XMMHUUYECKHUX MOHSATHUM: aroM, MOJIEKYJa,
XUMUYECKUU DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHASE U HEOJTHOPOJHAS ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJIMYeCTBO BEIIECTBa, MOJb, MOJISIpHash Macca,
MaccoBasi JI0JIsl XUMHYECKOTO JIEMEHTA B COSAUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHUCIIOTA, OCHOBaHHE, COJb, AJIEKTPOOTPHUILIATEIBLHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KilacCU(PUKAIUS pEeakiui: peakiuu



COCIMHEHUS, PpEaKIUU Ppa3JIOKEHUs, PEaKIMU 3aMEIICHUs, peaKkuu
oOMeHa, 3K30- U PHJIOTEPMUYECKUE PEAKINU, TEIUIOBOM d(peKT peakuu,
SIPO aTOMa, SJIEKTPOHHBIN CIION aToMa, aToMHasi OpOUTallb, paJlyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJIsIpHAsT KOBAJIGHTHAs! CBsI3b, MOHHAs
CBA3b, HWOH, KaTMOH, AaHUOH, pPaCTBOpP, MaccoBasi JOJs BeIleCTBa
(TTporieHTHAs! KOHIIEHTpAIKs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TOHSITUH U
MPUMEHSTH ATU NMOHSATHUS IPU ONKUCAHUU BEILIECTB U UX MPEBPAICHUI;
WCIOIb30BATh XUMUYECKYI0 CHMBOJIMUKY JUIsi COCTaBlieHUs QopMyl
BEILIECTB U YPAaBHEHUI XUMUYECKUX PEAKIINIA;

ONpENIEeNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCICHHUSl  DJIEMEHTOB B  OMHApHBIX  COEAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPENETIEHHOMY KIIACCYy COEIUHEHHM IO
dbopmynam, BHJI XUMHYECKOM CBsSI3U (KOBaJIGHTHass W HOHHAas) B
HEOPTaHUYECKUX COCIUHECHUSX;

packpeiBath cMmbIchT [lepuommueckoro 3axkona J[. WM. Menneneea:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOINYECKOM 3aBUCHUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MoyioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEMIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTaJIpo;

OMUCHIBATh M XapakTepuszoBaTh Tabnuunyr Qopmy Ilepuognueckoit
CUCTEMbl XHMHYECKHX DJJIEMEHTOB: pa3jiMuyaTh TOHSITUS «IJIaBHAs
noarpynna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpynmna)», maneie u
OoJbllIMEe TEPUONIbl, COOTHOCUTH OO0O3HAUYEHUS, KOTOPbIE HMEIOTCA B
tabnune «lleproguueckas cuctemMa XUMHUYECKHX odnemeHtoB J[. .
MeHneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB M 3apsij siapa, 00IIee YnuciIo JIEKTPOHOB
U pacrpeesieHue UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHThl, HEOPraHUYECKUE BEIIECTRA,
XUMUYECKHE peakiuu (M0 YHCIYy U COCTaBy YYacTBYIOIIUX B pEaKIUu
BEILIECTB, MO TeTI0BOMY 3 PekTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIHME XUMHUYECKHE CBOMCTBA BEIIESCTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE MPUMEPAMU MOJICKYIISPHBIX
YPAaBHEHHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAU€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUUYECKUX TMPEBpAIICHUN B
Pa3JIMUHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XMMHUYECKOrO »J3JIeMeHTa 1o QopMylie coeauHeHus,
MacCOBYIO JIOJIF0 BEIIECTBA B pPAacTBOpPE, MPOBOAUTH PACUETHl MO
YPaBHEHUIO XUMHUUYECKOUN peaKInu;



MPUMEHSATH OCHOBHBIE OTIEPAIIMHA MBICTUTEIHHONU NEATETLHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, 0000IeHHE, CHCTeMaTH3alluio, KiIacCU(UKAIIUIO,
BBISIBJICHUE TMPUIMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3yYCHHs] CBOMCTB
BEIIECTB M XHUMHYECKUX PEaKIHi, €CTECTBCHHO-HAYYHBIC METOJbI
MO3HAHUS — HAOMIONCHNE, W3MEpPEHUEe, MOJCINUPOBAHUE, IKCIECPUMEHT
(peanbHBIN U MBICIICHHBIN);

ClemoBaTh ~ MpPABWJIAM  TOJB30BAaHUS  XUMHUYECKOM  TOCymod |
1a00OpaTOpHBIM O0OpPYIOBAaHUEM, a TaKXke MpaBuiaaM oOpaleHust ¢
BEIIECTBAMH B COOTBETCTBHH C WMHCTPYKIHUSIMH TIO BBIIIOJTHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB TIO TOIYYEHHUI0O W COOUPAHHIO
razoo0pa3HbIX BelIeCTB (BOAOpOAA W KHUCIOPOAa), HPUTOTOBICHUIO
pPacTBOPOB € OMNPEACTEHHON MAcCOBOM J0JIEH PacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W TPOBOAWTh  XHUMHYECKHE  OKCICPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IMIEIOYECH W KHCIOT C TOMOIILI0 WHIUKATOPOB
(nmakmyc, heHondTanenH, METUIIOPAHK U JIPYTHUE).

K koniy oOyuenus B 9 kJiacce npeaMeTHbIE pe3yiabTarbl Ha 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y OOYUAIOITUXCSI YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX MOHSATHN: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJla, WOH, KarTuOH, aHHUOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIECHb
OKHCIICHHUSI, XUMUYECKasl peakiiysi, XUMUUeCcKas CBS3b, TEIUIOBOU 3 deKT
peakiuu,  MOJib, MOJSPHBIM  00bEM,  pacTBOp,  DIEKTPOIUTHI,
HE3JICKTPOJIUTBI, SJEKTPOJUTHYECKAs IUCCOIMALMNSA, PEAaKIUH HOHHOIO
oOMeHa, Karaliu3aTop, XHUMHUYECKOE paBHOBecHe, oOOpaTuMble U
HEOOpaTUMble pPEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHCJIUTEIb,  BOCCTAHOBUTENIb,  OKHCIEHWE H  BOCCTAHOBJICHHE,
ayuiotTponusi, aM(pOTepHOCTb, XMMUYECKasi CBA3b (KOBaJICHTHAs, MOHHAs,
METAUIMYECKasi), KpHUCTAJUIMYECKasi pem€Tka, KOPpPO3Usl METaJlIoB,
CIUIaBbl, CKOPOCTh XHUMHYECKOM pEaKLIUH, TMPEIeIbHO JOMyCTUMas
koHueHTpauus [1/IK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHITHA U
MPUMEHATH 3TU MOHITUA NPU OMUCAHUYU BEIIECTB U UX MPEBPALICHUM;
WCIOIb30BAaTh XUMUYECKYI0 CHMBOJIMUKY JUIsi COCTaBlieHUs QopMyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIINIL;

ONPEAENATh BAJICHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKHUX 3JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
ONpeIeNIEHHOMY KJIacCy COeAMHEHUN 1o ¢dopmynaMm, BUI XUMUYECKOU
CBA3M (KOBaJ€HTHAasl, WOHHAs, METAJUINUECKas) B HEOPTraHMYECKUX
COEIMHEHUSX, 3aps/l MOHA MO XUMHUYECKOU (dopmyne, XapakTep Cpeibl B
BOJHBIX PAaCTBOPAX HEOPTaHWYECKUX COCAUHEHUMN, TUI KPUCTAILUINYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;



packpeiBath cMmbIchn [lepuogmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBAThL €ro IOHMMaHUE: OMNHUChIBAaTh M XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuonnueckoil cCUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
pa3iuuarh TMOHATHUS «IJaBHas moArpymnmna (A-rpynmna)» U «mno0odyHas
noarpynna (b-rpynma)», Manbie U OOdbIIME MEPUOABI, COOTHOCHUTH
0003HaYEHUs, KOTOphIE HMEIOTCA B TMEPUOAMYECKOM Talnuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsija  sApa, OOIIee 4YHUCIO DJIIEKTPOHOB U
pacrpefieieHue HMX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUM CBOICTB 3JIEMEHTOB M MX COCIUHEHUU B
npezenax MajiblX MEePUOIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOEHUS HX
aTOMOB,;

KJIacCU(UIIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTRA,
XUMUYECKUE peakiuu (M0 YHCIY U COCTaBy YYacTBYIOIIUX B pEaKIUu
BEILIECTB, MO TEMIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTENEHEW OKHUCICHUs
XUMUYECKUX AIIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIHME M CHEIU(PUUESCKUE XUMHYECKHUE
CBOMCTBa MPOCTBIX W CIOXKHBIX BEIIECTB, MOATBEPKIAsl OIMKHCAHUE
puMepaMy MOJEKYJISIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XAMHAYECKUX PEAKIINM;

COCTaBIIITh YPaBHEHHS AIEKTPOJUTHYECKOM  JTUCCOLMAIMHU  KHUCIOT,
LIETIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHMS peaklui, TMOATBEPKIAIONIUX CYLIECTBOBAHUE
TeHETUYECKON CBSI3U MEXK]y BEIIECTBAMHU PA3JIMUHbBIX KIIACCOB;
pPacKpbIBaThb CYUIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHii
MOCPEJCTBOM COCTABIICHUS AJIEKTPOHHOTO OallaHca 3TUX PEaKIIUiA;
MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUSI XUMHUYECKUX MPEBpaAllEHUd B pPa3IUYHBIX
YCIIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XMMHUYECKOrO »J3JIeMeHTa 1o (opMylie coeauHeHus,
MacCOBYIO JIOJIF0 BEIIECTBA B pPAacTBOpPE, MPOBOAUTH PACUETHI MO
YPaBHEHUIO XUMHUUYECKOUN peaKInu;

coOmoaTh MpaBUiia MOJb30BAHUS XUMUYECKON MOCYI0N U 1abOpaTOPHBIM
o0opynoBaHuEM, a TakXke IpaBuUjia oOpalleHuss C BellecCTBaMU B
COOTBETCTBMM C MHCTPYKIUSMH T[I0 BBIIOJHEHHUIO J1a0OPaTOPHBIX
XUMUYECKUX OINBITOB MO TOJYYEHHUIO U COOMpPAHUI0 Ta3000pa3HbIX
BEIIECTB (aMMHaKa 1 yIIIEKUCIIOTo ra3a);

MPOBOJIUTh  PEAKIMW, MOATBEPXNKIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MYyTEM XJIOpHI-, OpOMUJI-,
uonuna-, kapobonar-, ¢ocdar-, cumukar-, cyiabdar-, TUIPOKCUJ-UOHBI,



TEMATHUYECKOE IIVTAHUPOBAHHUE

KaTUOHbI aMMOHUSA W HWOHBI M3YYCHHBIX MCTAJIJIOB, MPUCYTCTBYIOIIHMEC B
BOIHBIX paCTBOpAX HCOPraHM4YCCKHUX BCIICCTB,
IIPUMCHATb OCHOBHBIC OIICpaliin MBICIIUTEIbHOM ACATCIBHOCTH — aHaJInu3

A CHHTE3,

CpaBHEHHUE,

0000mmenue,

CUCTCMATHU3allHIo,

BBIAABJICHUC

NPUYIUHHO-CIICACTBCHHBIX CBSI3EH — IJIL N3y4YCHUS CBOMCTB BCIICCTB H

XAMUYECKUX PEAKIUH,

CCTCCTBCHHO-HAy4YHBIC MCTO/bI

IIO3HAHUA —

HaONIOIeHUE, U3MEpPEHUe, MOJEIUPOBAHUE, AKCIEPUMEHT (pealibHbIM U

MBICIICHHBIH ).

8 KIIACC
KosmmuecTBo yacoB DJIEKTPOHHbIE
N2 | HaumeHoBaHue
(uudposbie)
n/ | PpasaeioB H TEM Bcer | Konrpoabnbl | IlpakTudeckn
o0pa3oBare/ibHbIE
n | NporpamMmsbl 0 e padoThbI e padoThbI
pecypcsl
Pasnea 1. IlepBoHayajibHbIe XUMHYECKHE OHATHS
XuMust — BaKHas
o0macthb
Bbubmmoreka [IOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f4183
IIPAKTHUYECKOM e
JACATCIIBHOCTHU T
4eJloBeKa
Bemiectsa u Bub6nmorexa [JOK
1.2 | xumuueckue 15 1 https://m.edsoo.ru/7f4183
peaxiu Ic
Hroro no pazneny 20

Pasnes 2. BaskHelilne npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx.
Bbubmmoreka [IOK

Kucnopon.

2.1 6 https://m.edsoo.ru/7f4183
[TonsTHe 00 7
OKCHIAX o
Bonopon. ITonstue bubnuorexa [JOK

2.2 | oKHCIOTax u 8 1 https://m.edsoo.ru/7f4183
COJIAX Tc
Boga. PacTBopbl. bubmoreka [JOK

2.3 | IlousTue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHUAX Tc
OCHOBHBIE KJIACCHI Bbubmoreka [IOK

2.4 | HeEOpraHM4eCKHUX 11 1 1 https://m.edsoo.ru/7f4183
COeTUHECHUN Tc

Hroro no pazneny 30



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

Paznean 3. llepunoguuecknii 3axoH u Ilepnognyeckasi cucremMa XMuMHYECKHX 31eMeHTOB /1.
N. MenneneeBa. Ctpoenne aToMOB. XUMHYeCKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBHTEJIbHbIE peaKIIUN

[Tepuognueckuit
3aKOH U
[Tepuognueckas
bu6moreka IIOK
cucremMa
3.1 7 https://m.edsoo.ru/7f4183
XUMHYECKHIX e
snementoB J]. U. o
Menneneesa.
Crpoenue aroma
XumMmuueckast
CBSI3b. Bbubmoreka IIOK
3.2 | OkucauTenbHO- 8 2 https://m.edsoo.ru/7f4183
BOCCTAHOBUTEIIbH Tc
bI€ peaKIuu
Bbubmoreka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f4183
Tc
Bbubmoreka [IOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f4183
Tc
OBUIEE
KOJIMYECTBO
68 5 5
YACOB I1O
I[MPOTPAMME
9 KUIIACC
NS | HamMeHoBaHMe KosmvecTBo yacos JIEKTPOHHBIE
(uudposbie)
n/ | pasaejioB H TeEM Bcer | Kontposabn | IlpakTnueck
o0pa3oBare/ibHbIE
n | NporpamMmsbl 0 ble padoThI ue padoThl
pecypchl
Pa3nen 1. BemecTBO 1 XUMH4YeCKHe peaKIIUN
IToBTOpeHue u
T1yOJICHHE
1.1 ZHazHI?'I OCHOBHBIX 5 1 bubamorera TIOK
' https://m.edsoo.ru/7f41a2636
paznenoB Kypca 8
KJlacca
OcHoOBHBIE
|p | 3aKOHOMEpHOCTH 4 bubmoreka [JOK
' XUMHAYECKUX https://m.edsoo.ru/7f41a636
peaxkuuit
13 DNEKTPOIUTUYECK g | ) bubmoreka [JOK

as aucconuanus.

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHYECKUE
peakuuu B
pacTtBopax

Hroro no pazneny 17

Paszgen 2. HemeTa/sibl M UX COCAUHEHU ST

O6mas

XapaKTepUCTHUKA
51 XAMUYCCKUX 4 1 Bbubmoreka IIOK
aneMeHTOB VIIA- https://m.edsoo.ru/7f41a636

IPYIIIBL.

T"asorenn!

OO6mas

XapaKTepUCTUKA
9 XAMUYCCKUX 6 Bbu6mmoreka IIOK
21eMeHTOB VIA- https://m.edsoo.ru/7f41a636

rpynnsl. Cepa u

€€ coeMHEHNA

Oo6mas
XapaKTepUCTHKA
XMUMHYECKUX

2.3 | anemeHTOB VA- 7 1
rpynnsl. A3o0T,
docdop u ux
COCIMHEHUS

Bbu6mmoreka IIOK
https://m.edsoo.ru/7f41a636

O6mas
XapaKTepUCTHUKA
XUMHYECKHUX

2.4 | snementoB IVA- 8 1 2
IpyIIbl. YIIepos

Bbu6mmoreka IIOK
https://m.edsoo.ru/7f41a636

U KPEMHHU U UX

COCOAUHCHUA

Hroro no pazneny 25

Paszgen 3. MeTa/iIbI M UX COCAUHECHUSA

31 OO6mme cBoiicTBa 4 bubaunoreka [IOK
' METaJIOB https://m.edsoo.ru/7f41a636
Baxueiinime Bu6 10K
HOIUOTEKA
32 16 1 2
METAJLIBL I X https://m.edsoo.ru/7f41a636
COEINHEHNS
Hroro no pazneny 20

Paznen 4. Xumus u okpy:kamomas cpeaa

BemecTtBa u
H Bbu6moreka [IOK

4.1 3
MaTCpHaILL B https://m.edsoo.ru/7f41a636

ZKHN3HH 4YCJIOBCKa



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

Hroro no pazneny

Bbu6moreka [IOK
https://m.edsoo.ru/7f41a6
Pe3epBHOE Bpemst 1 HYPERLINK
"https://m.edsoo.ru/7f41a636
"36
OBUIEE
KOJIMYECTBO 66 4
YACOB I1O
I[MPOTPAMME
INOYPOUYUHOE INIVTAHUPOBAHHUE
8 KIIACC
N2 KonnuecTBo yacos JIeKTPOHHBIE
Kontpoas | IlpakTnue Aara nudposbie
Tema ypoka Bce H3y4YeH
n/ HbIe CKHe o0pa3oBare/ibHbIE
n re padoThI padoThI i pecypcbl
IIpeamer xumuu.
Poilb XUMUH B bubmorexa [JOK
1 04.09.2 | https://m.edsoo.ru/ff0d21
YKU3HH YEJIOBEKA. 025 0c
Tena u BemecTna
Ilonsarue o Bbubmoreka IIOK
METOMaX MO3HAHUS 1 04.09.2 | https://m.edsoo.ru/ff0d22
B XHMHH 025 Te
IIpakTrueckas
pabora N2 1
«IIpaBumna paboTHI Butmorexa LOK
i H&?OpﬁTOpI/II/I 1 1 11.09.2 | https://m.edsoo.ru/ff0d23
MPUEMBI 025 de
oOpareHus ¢
1ab0opaToOpHBIM
00opyHOBaHUEM
Hucrtele BelecTsa
u cmecu. CriocoOb1 bubmorexa [IOK
1 11.09.2 | https://m.edsoo.ru/ff0d26
pa3neJ1veHm 025 ca
cMmecei
IIpaxTuueckas
pabora N2 2 bubnuorexa [JOK
«PaznencHue 1 18.09.2 | https://m.edsoo.ru/ff0d28
cMmeceit (Ha 025 c8
MIpUMEpE OYUCTKU



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

IIOBapEHHOU

COJIN)»
ATOMLL I bubaunoreka IIOK
6 18.09.2 | https://m.edsoo.ru/ff0d2a
MOJICKYJIBI 025 6¢
XHUMHUYECKHUE
DJIEMCHTEL. 3HAKU Bbu6mmoreka IIOK
7 (cuMBOJIBI) 25.09.2 | https://m.edsoo.ru/ff0d2b
XUMUYECKHX 025 ed
3JICMCHTOB
IIpocteie u bubnuorexa [JOK
8 CJIO’)KHBIC 25.09.2 | https://m.edsoo.ru/ff0d2a
BELIECTBA 025 6¢
ArtomHO- Bbubmmoreka IIOK
9 MOJIEKYJISIPHOE 02.10.2 | https://m.edsoo.ru/ff0d2d
y4YCHHE 025 50
3akoH
MTOCTOSTHCTBA
COCTaBa BEILICCTB.
Xumuueckas Bbubmmoreka IIOK
10 | dopmyna. 02.10.2 | https://m.edsoo.ru/ff0d2e
BanenTHocTh 025 ae
aTOMOB
XUMHYECKHX
3JICMCHTOB
OrHocuTeIbHAS
aToMHas Macca. Bbubmoreka IIOK
11 | OrHOocuTenbHAS 09.10.2 | https://m.edsoo.ru/ff0d32
MOJICKYJISIpHAs 025 3¢
Macca
MaccoBas nomas
CUMIECKOLo Bbu6moreka IIOK
12 09.10.2 | https://m.edsoo.ru/ff0d35
JJIEMCHTa B 025 0c
COCTMHCHUH
KomnuaectBo Bbu6moreka [IOK
13 | BemecTBa. Mob. 16.10.2 | https://m.edsoo.ru/ff0d52
MonsipHast Mmacca 025 30
duznueckue u
XAMUYCCKHUE Bbubmoreka IIOK
14 | sBieHus. 16.10.2 | https://m.edsoo.ru/ff0d37f
Xumuueckas 025 a
peakuus
[Ipuznaku n bubnuorexa [JOK
15 | ycnoBus 23.10.2 | https://m.edsoo.ru/ff0d3a
NpPOTEKaHUS 025 16



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

XUMHNYCCKUX

peaxkuuit
3aKOH COXpaHEHUs
MacChl BEIIECTB. bubmorexa HOK
16 S 23.10.2 | https://m.edsoo.ru/ff0d3b
025 88
ypaBHEHUS
Brrunciaenus
KOJINYECTBA,
MacChl BEIICCTBA bubmorexa [IOK
17 A —— 06.11.2 | https://m.edsoo.ru/ff0d57
025 08
XUMUYECKUX
peaxkuuit
Knaccudukanus
XUMUYECKUX
peakuuit bubnuorexa [JOK
18 | (coemuHeHwus, 06.11.2 | https://m.edsoo.ru/ff0d3f3
pasoKeHUs, 025 4
3aMEIICHHUS,
oOMeHa)
M. B. JlomoHOCOB
— Y4EHBIN-
SHIHKTOTTETHCT. bubaunoreka IIOK
19 13.11.2 | https://m.edsoo.ru/ff0d40
O6o00mmeHue u
025 c4
CUCTEMaTH3aLIHS
3HaHUM
KontponbsHas
pabora N21 mo bubnuoreka [JOK
20 | Teme «BemecTBa 1 13.11.2 | https://m.edsoo.ru/ff0d42
XUMHUYECKHE 025 90
peaKum»
Bo3nyx — cmech
razoB. CocraB
BO3/yXa. bubnuorexa [JOK
21 | Kucnopon — 20.11.2 | https://m.edsoo.ru/ff0d44
SIIEMEHT M 025 8e
poCTOe
BemiecTBo. O30H
duznyueckue u
XUMUYECKUE
CBOICTBa
KHCTOPOJTa bubnuorexa [JOK
22 (peaxuun 20.11.2 | https://m.edsoo.ru/ff0d46
025 14
OKHCJICHUS,
TOpEHHUE).

ITousTue 00



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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OKCHIaax

Crioco0sl
MONTyYeHUS
Kucjopoaa B Bbubmmoreka IIOK
23 | maboparopuu u 27.11.2 | https://m.edsoo.ru/ff0d49
IIPOMBILIJIEHHOCTHU 025 Ta
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deeab

29

AMMUaxk, ero
¢busznueckne u
XUMUYECKUE
CBOICTBa,
MONTyYeHUE U
MIPUMEHEHUE

23.12.20
25

Bbubmmoreka IIOK
https://m.edsoo.ru/00a
df0o4
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IIpakTrueckas
pabora N2 3 o
TEMeE
«ITomyuenue
aMMHaKa,
U3Yy4YECHUE €r0
CBOMCTB»

23.12.20
25

Bbubmoreka [IOK
https://m.edsoo.ru/00a
df180

31

A3zoTHas
KHCJIIOTa, €&
¢dbusznueckne u
XUMHYECKHE
CBOICTBa

13.01.20
26

Bbubmoreka IIOK
https://m.edsoo.ru/00a
df306

32

Hcnonp3oBanue
HUTPATOB U
coJjiell aMMOHUS
B KaueCTBE
MHUHEpaJIbHBIX
yIOOPEHHUIA.
XHUMHUECKOC
3arpsi3HEHUE
OKpY Karoleu
cpenbl
COCIUHEHUSIMU
azoTa

13.01.20
26

Bbubmoreka IIOK
https://m.edsoo.ru/00a
df518

33

docdop. Oxeun
docdopa (V) u
docdopnas
KHCJIOTA,
¢dbusznueckne u
XUMUYCCKHUEC
CBOICTBa,
MOJTyYCHHE

20.01.20
26

Bbubmoreka IIOK
https://m.edsoo.ru/00a
df68a

34

Hcnonb3oBanue
docdaros B
Ka4ecTBe
MUHEPAJIbHBIX
yIOOPEHHUIA.
3arpsi3HeHue
MIPUPOAHOU
cpesl
docdharamu

20.01.20
26

Bbubmoreka IIOK
https://m.edsoo.ru/00a
dfc20

35

VYroepon,
pacrpocTpaHeH!
€ B IPUPOJIC,
¢dbusznueckne u

27.01.20
26

Bbubmmoreka IIOK
https://m.edsoo.ru/00a
dfd9c
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«Baxueniue
HEMETAJUIBI U UX

COCTMHCHHSI»
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METAaJIJIOB.
Meramnndeckas Bbubmoreka IIOK
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOM ITPOT'PAMMBbI

8 KUIIACC

Kon
NMpoBepPsieMOro
pe3yjabTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThl OCBOCHHSI OCHOBHOM
0o0pa3oBaTe/IbHON MPOrPpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusl

1

[To Teme: «IlepBoHauaIbHBIE XUMUYECKUE TTIOHITHS

1.1

pacKpblBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSTHHA: aTroM,
MOJIEKYJIa, XMUMHUYECKHI 3JIEMEHT, INPOCTOE BEIIECTBO, CIOXHOE
BELIECTBO, CMeCh (OQHOPOAHAsE M HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTENIbHAsl aTOMHasi M MOJEKYyJIspHas Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIDHAsl Macca, MaccoBas IO XUMHUYECKOIO
3NIEMEHTa B COCTUHEHUU, MOJIIPHBIN 00BEM, XMMHUYECKasl peakuus,
KiIaccu(UKalusl — peakuuil: peakUud COCAMHEHUs, peaKIUH
pa3NoKEHHs, pEeaKkIUH 3aMELICHHs, peakluu oOMeHa, 3K30- U
SHIOTEPMUYECKUE PEaKIMH, TEIJIOBOH 3((EeKT peakiuu, pacTBop,

MaccoBas J10Jis BellecTBa (MPOIEHTHAsI KOHIICHTPALIKs) B paCTBOPE

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHUUYCCKUX MOHATHH U
NPpUMCHATH O3TU TNOHATUA IIPpU ONHMCAHWU BCHICCTB U HUX

MPEBPALLECHUI

1.3

UCTIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS (hopmyin

BEILLECTB U YPABHEHUN XUMUYECKUX PEaKIUI

1.4

pacKpbiBaTb CMBICJI 3dKOHOB  COXpaHCHHA MACChl  BCIICCTB,
MOCTOAHCTBAa COCTaBa, AaTOMHO-MOJICKYJISIDHOI'O YYCHHsA, 3aKOHa

ABoraapo

1.5

OMnpeaciiaATh BaJICHTHOCTb AaTOMOB  JJICMCHTOB B 6I/IHaprIX

COCOANMHCHUAX

1.6

KJIacCU(UIIUPOBATh XUMHUYECKUE PEAKIMU (IO YUCIYy U COCTaBYy

YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY 3D (DeKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO WU MOJISIDHYIO MAaCChL

BCIICCTB

1.8

BBIYHCIISITh MAacCOBYIO JIONIO XUMHUYECKOTO dJIeMeHTa 1o Qopmyre




COCIUHEHUS,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MIPUMEHSTh €CTeCTBEHHOHAYYHbIE METO/IbI IO3HAHUS — HAOIIOICHHE,
W3MEpEeHHE, MOACIMPOBAHUE, OKCIEPUMEHT  (peanbHBIi U

MBICJICHHBIN )

ITo Teme: «BaxxHenmme npeIcTaBUTEIM HEOPTaHUUECKUX BEIIECTBY»

2.1

PaCKpbIBaTL CMBICIT OCHOBHBIX XHUMHWYCCKHUX TTOHSTHH: OKCHA,

KHCJI0Ta, OCHOBAHUC, COJIb

2.2

OMpeaACiATh MPUHAMJICIKHOCTh BCHICCTB K OHpeI[eHéHHOMy KJIaCcCy

coeanHeHui o popmynam

23

KJaccu(UIUpPOBaTh HEOPraHMYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKIasi OMUCAHUE TTPUMEPAMU
MOJICKYJISIDHBIX ~ YPaBHEHHUUW  COOTBETCTBYIOIIUX  XUMHUYECKUX

peaxkuuii

2.5

IMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT HX
KaQ4CCTBCHHOI'O COCTaBa, BO3MOXHOCTH MPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClleZIoBaTh NpaBWIaM TMOJb30BAHUS XUMHYECKOW TOCYyHOH H
nabopaTopHBIM O0OPYIOBaHUEM, a TaKXKe IMpaBUIaM OOpAILICHUS C
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKLIMSMHU IO BBIMOJIHEHHIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYEHHUIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (BOAOPOAA W KHCIOPOAA), IPUTOTOBICHHIO
pacTBOpOB € ONpPEAECIEHHOM MacCOBOM [IOJIEM PAaCTBOPEHHOTO
BEIIIECTBA, TUIAHUPOBATh U MPOBOJUTH XUMHUECKHUE SKCIICPUMEHTHI
[0 PAacHO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOUIBIO

MH/IMKATOPOB (JaKMyc, peHonpTanenH, METHIOPAHXK U JIpyTue)

2.7

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON pEeaKLUU

IIo Teme: «llepuognueckuii 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHtoB JI. U. MengeneeBa. CtpoeHue aToMOB.

Xumudeckas cBsi3b. OKHCIUTENBLHO-BOCCTAHOBUTEIBHEIC pcakunumn»

3.1

PacCKpBIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX IMOHATUH: SAPO aToMa,
SNIEKTPOHHBIN CJIOW aroMa, aTOMHas OpOWTab, pagUyC aroma,
XUMUYECKasl CBs3b, INOJIAPHAs U HEINOJISIPHAsE KOBAJICHTHAs CBA3b,
WIEKTPOOTPULIATEIILHOCTb, HMOHHAs CBS3b, HMOH, KaTWOH, AaHWOH,

CTCIICHb OKHCJICHHUA

3.2

KHaCCI/I(I)I/II_II/IpOBaTB XUMHNYCCKUC 3JICMCHTHI
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OIMCHIBATh U XapaKTepu30BaTh TabamuHyto ¢opmy [lepronnueckoit
CUCTEMBl XMMHMUYECKHX 3JIEMEHTOB: pa3jMyaTb INOHATHS «IVIaBHAas
noarpynna (Arpynma)» u «mobouynas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIINEY NepruoAbL

3.4

packpbiBath cMmbici Ilepuonnueckoro 3akona JI.M. Menneneesa:
JNEMOHCTPUPOBaTh ITOHUMAHUE IEPUOAUYECKOM  3aBHCUMOCTH
CBOMCTB XMMMYECKHUX DJJIEMEHTOB OT HUX IIOJIOXKCHUS B

IIepuonuueckoit cucreme

3.5

COOTHOCHUTh O0OO3HAUEHUs, KOTOPbIE HMEIOTCS B  TaOIuUIe
«Ilepuonnueckass  cucremMa  Xumuyeckux  snmemeHto  J[.H.
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsl sjapa, oOIee YuCiIo

AJEKTPOHOB U PacHpeIeICHUE UX MO IEKTPOHHBIM CJIOSIM)

3.6

OIpeaAcCATh CTCIICHDb OKHUCJICHUA DJICMCHTOB B 6I/IHaprIX

COCOANMHCHUAX

3.7

OMPENENsATh BUJ XUMHUYECKOM CBA3M (KOBaJCHTHAasT M HOHHAas) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NMpoBepPsieMOro
pe3yjabTara

IIpoBepsieMble MpeAMeTHBIE Pe3yJbTAThl OCBOCHHUSI OCHOBHOM
0o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOTO 00111er0 00pa3oBaHusl

1

IIo Teme: «BGH_ICCTBO U XUMHUYCCKasA pCaKkuus»

1.1

PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHI: PacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, IMEKTPOIUTHYECKAS TUCCOIMALINS,
peaxI MIOHHOTO OOMEHa, KaTajau3aTrop, XMMUYECKOe paBHOBECHE,
oOpaTuMble u HeoOpaTHMble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBHUTEIIbHbIC peaKIuH, OKHCIIUTEIb,
BOCCTAaHOBHTEJb, OKHCICHHE M BOCCTAHOBJICHME, aJUIOTPOIIHS,
aM(QOTepHOCTh, XUMHUYECKasi CBA3b (KOBAJCHTHas, HOHHas,
MeTaJUTMYEeCKasi), KPUCTAJUIMYECKasi peméTKa, CIIaBbl, CKOPOCTb

XUMHUYECKON peaklu

1.2

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMUYCCKUX MOHATHH U
NPpUMCHATH O3TU TOHATUSA TIIPpU OINKMCAHUKU BCUICCTB HU HUX

MPEBPALLECHUI

1.3

COCTaBJIATh YPABHCHUA BHGKTPOHHTHqGCKOﬁ Jucconuanum KUCJIOT,




LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPAaBHEHUs pEaKIUil

HOHHOI0 OOMeHa

1.4

PaCKpbIBATH CYIIHOCTDb OKHUCINUTCIIbHO-BOCCTAHOBUTCIBHBIX
peaKum”I MMoCPCACTBOM COCTABJICHUA JJICKTPOHHOTO OayaHca 3THUX

peaxkuuii

1.5

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON pEaKLUU

Ilo Temam: «Hemeraminsl 1 UX cOeqUHEHUS» U «MeTawIbl U UX

COCOUHCHU A

2.1

XapakTepu3oBaTh  (OMHCHIBaTh) OOMKME W  chenupudecKue
XUMHYECKHE CBOMCTBA TMPOCTBIX M  CIOXHBIX  BEIIECTB,
MOATBEPKIAas ONMHCAHWE MPUMEpPAMU MOJICKYISPHBIX W HOHHBIX

YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUU

2.2

COCTaBIIAATh ypaBHEHUS peakuuii, MIOATBEPKAAOLINX
CYLIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY  BELICCTBAMHU

PAa3JIMYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHCHMOCTH OT HX
CTPOCHHA, BO3BMOXHOCTHU IPOTCKAaHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ

B PA3JIMYHBIX YCIIOBUAX

2.4

ClIeZIoBaTh NpaBUJIaM TMOJb30BAHUS XUMHUUYECKOW TOCYIOH H
nabopaTopHBIM 00OPYIOBAHUEM, A TAK)KE MPaBUIIaM OOpAIIECHHUS C
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHUSMH I10 BBIOJHEHHIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB IO MOIYYEHUIO U COOMPAHUIO

ra3000pa3HbBIX BEIIECTB (AMMHAKa U YTIIEKHCIIOTO ra3a)

2.5

NPOBOANTh PEAKLWH, MOATBEP)KIAIOIINE KaueCTBEHHBIH COCTaB
Pa3NUYHBIX BEIIECTB: PACMO3HABATh OIBITHBIM MYTEM XJIOpHUJ-,
Opomun, wuomua, kapbonar, (¢ocdar, cuiaMkar, cyiabdar,
THJIPOKCUIMOHBI, KATUOHBI aMMOHUS, HOHBI N3yUYEHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAaX HEOPraHUYECKHUX BEIECTB

ITo Teme: «XuMus U OKpyXkKarouas cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuyeckux mnousaruit: I[IJIK

BCIICCTBA; KOPPO3UA MCTAJLJIOB

3.2

MPUMEHSITh OCHOBHBIE OTEPAIlMU MBICIUTEIHHON NESATEeThbHOCTH —
aHaJM3 W CHHTE3, CpPaBHEHHE, OO0OOIICHHEe, CHCTEMaTH3AIlHIo,
BBISIBJICHHE TPUYUHHO-CIICACTBEHHBIX CBS3€M — ISl U3y4YeHUs
CBOMCTB BEHIECTB M XUMHYECKUX PEAKINI; €CTECTBCHHOHAYYHBIE
METOZbl TIO3HAHUS — HAONIONCHUE, M3MEPEHHEe, MOJCIUPOBAHUE,

AKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIN )




INPOBEPAEMBIE SJIEMEHTbBI COAEPKAHUSA

8 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUA

1

HepBOHa‘-IaJH:HBIe XUMHNYCCKUC ITOHATUA

1.1

[Ipenmer xumun. Postb XuMHUM B KU3HU 4Y€NIOBEKA. XUMUS B CUCTEME HAyK.
Tena u BemecTBa. duU3nyeckre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE

BCIICCTB

1.2

Ilonstue o METOAAX IIO3HAHUA B XHMHH. Yuctoie B€IICCTBA M CMCCH.

CriocoOsbI paznenenus cmecei

1.3

ATOMBI H MOJICKYJIBL. Xumuueckre d3j1eMeHTH. CHMBOJIBI XUMHUYECKHAX

aneMeHTOB. [IpocThie U cloKHbIE BElleCcTBAa. ATOMHO-MOJEKYISIPHOE YUECHUE

1.4

Xumnueckas popmyna. BaleHTHOCT aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocTaBa  BemlecTB. (OTHOcCUTENbHAass aroOMHas — Macca.
OtHocuTenbHas MoOJIEKylspHas Macca. MaccoBas [0j1  XMMHUYECKOTO

9JICMCHTA B COCAMHCHHUHA

1.5

KonunuectBo Bemectsa. Moib. MonsipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHCJIA CTPYKTYPHBIX €JUHMIl BemiecTBa. Pacuérsl mo ¢opmynam

XUMHUYECKUX COCIUHCHUN

1.6

OU3NYECKUE U XUMUYECKUE SIBICHUA. XUMUYECKasl PEakuus U €€ MPU3HAKU.
3akOH  COXpaHEHMsl  MacChl  BEIIECTB.  XHWMHUYECKHUE  YpaBHEHHUA.
Knaccudukanuss XUMHUYECKUX  peakuuid  (COSAMHEHHUS,  Pa3lIOKEHUS,

3aMeleHus, 0OMeHa)

1.7

XUMHYECKHM OKCIIEPUMEHT: 3HAaKOMCTBO C XMMHYECKOM IIOCYyIOH, C
npaBuiaMu  pabotel B jabopatopum W npuéMamMu  oOpamieHus C
nabopaTopHBIM 00OPYIOBAaHUEM, H3YyUEHHUE U ONMUCaHNe (PU3MIECKUX CBOHCTB
00pa3I0B HEOPTaHUYECKHUX BEIIECTB, HaOMoAeHHe PU3NIeCKUX (TIIaBICHHE
BOCKa, TasHUE JIbJ]a, pAaCTHPAHUE caxapa B CTyNKe, KUIMCHHE U KOHJSHCAIU
BOJbI) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKATMBAHUE MEIHOH NPOBOJIOKH,
B3aMIMOJICMCTBHE MeNla C KHCJIOTOW) SIBICHUH, HAONIOICHHE W OIMUCAHUE
MPU3HAKOB TPOTCKAHUS XUMHUYECKUX peakiuii (pa3lokeHHe caxapa,
B3aUMOJICICTBUE CEPHOM KHCIOTHl C XJOpPHIOM Oapus, pasjioKeHHe
ruapokcuaa meau(1l) npu HarpeBanuu, B3auMoJICHCTBHE JKEJI€3a C PACTBOPOM

comu wmemu(ll), m3ydenuwe cmocoOOB paseneHuss cMece (¢ TMOMOIIBIO




MarHuTa, (UWIBTPOBaHME, BBIAPUBAHHE, AUCTHIULILNMA, Xpomarorpadus),
NPOBEIEHUE OYMCTKM TOBAPEHHOM coyn, HaOMIOACHWE U OINHCaHHe
pe3yJITaTOB IPOBEACHMS OIbITa, WJUIFOCTPUPYIOLIErO 3aKOH COXpPaHEHUs

MAacchl, CO3/1aHuE MOZENIEH MOJIEKYI (IIIapOCTEPHKHEBBIX )

Bakueiiue npeacraBuTeIM HEOPraHUIECKUX BELIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopog — 3neMEHT U IpocToe
BemecTBo. Haxoxmenue kuciaopoaa B mpupojae, GU3nIecKue U XUMUICCKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kucinopoaa. CrocoOs
MONTyYeHUsT KHUCIOpoJa B JTaOOPAaTOpUU W MPOMBINUICHHOCTH. KpyroBopot

Kuciopona B npuposae. O30H — aJuloTporHas MOAU(UKAIIS KHCIOPOAa

2.2

TerutoBolt >PPeKkT XUMHUYECKOH peakiuy, TEePMOXUMHUYECKHE ypaBHEHHS,
9K30- M 3HJOTEPMHMUECKHE peakuMu. TOIIMBO: Yroib U METaH. 3arpsi3HEHUE

BO3/1yXa, YCHJICHHE TApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOS
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Bonopon — anemeHT u mpocroe BewecTBo. Haxoxnenue Boaopona B IpUPOIE,
¢u3nyeckue M XMMHUYECKHE CBOICTBA, NPHUMEHEHHE, CIOCOOBI MONyYEHHS..

Kucmnore! u comu
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MosnsapHbliit 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM ypaBHEHUSIM

2.5

@®usnueckue cBoMcTBa BOAbBL.. Boma kak pactBopurens.  PacTBOpSL
HaceplieHHble 1 HEHACBILLIEHHBIE PACTBOPBI. PaCTBOPUMOCTB BELIECTB B BOJE.
MaccoBasgs nons BewecrBa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBanud. Ponb pacTBOpoB B IpHpoze U B JKU3HU uyenoBeka. KpyroBopor
BOJIbl B IpUpone. 3arpsA3HEHHE MNpUPOAHBIX BoA. OXxpaHa U OYHMCTKa

IIPUPOAHBIX BOJ

2.6

Knaccudukamus neopranmueckux coeauneHuit. Oxcuapl. Kiaccubukarms
OKCHJIOB: cosieoOpasytoiie (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) W
HecoseobOpasyrome. HomeHnknarypa okcuaoB. @u3nuecKkue M XMMUYECKHE

CBOKCTBa OKCUIOB. [lonydeHue okcuaoB

2.7

OcnoBanmsa. Knaccudukanuss ocHOBaHMIA: IIENOYM M HEPaCTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuii. @PuU3NYECKHE U XHUMHYECKHUE

cBoMcTBa OCHOBaHUM. [lomydyenne ocHOBaHUM

2.8

Kucnorsl. Knaccudpukanus kucinor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Pan axtuBHOcTH MeTamioB H.H. bekerosa.

[Tonmyuyenue kucior

2.9

Conu. Homenknarypa coneil. @uznueckue U XUMHUYECKHUE CBOMCTBA COJIEH.

ITomyuyenue conen

2.10

I'eneTnueckas cBI3b MCXKAY KJIaCCaMH HCOPTraHNYCCKUX COGIII/IHCHI/Iﬁ

2.11

XUMHUYECKUHA DKCIIEPUMEHT: KA4ECTBEHHOE OIPENEICHUE COACpKaHUS




KHCJIOpOZa B BO3/yXe, MOITy4YeHUE, COOMpaHe, paclio3HaBaHUE U H3yueHHE
CBOWCTB KHCJIOpOJa, HAOIIOCHHE B3aMMOJICHCTBUS BEIIECTB ¢ KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHUS U NPEKpAIlleHUs] TOpeHUs (IoXkapa), 03HaKOMJIEHUE
c oOpaslamMu OKCHIOB U OIMCAaHHE WX CBOMCTB, IMOJy4YeHHE, COOHMpaHHE,
pacrno3HaBaHME U U3Y4YEHHME CBOMCTB BOIOpOna (TOPEHHE), B3aUMOJECHCTBUE
BOZOpOAA c OKCHJIOM meau(11) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB), HAOIIOeHHE O00PAa3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb,
UCCIICIOBAHUE OCOOCHHOCTEW  pAacTBOPEHHUS BEIIECTB C  PA3IUYHOM
PacTBOPUMOCTBIO, IIPUTOTOBIECHUE PACTBOPOB C OIPEIEIEHHONM MacCOBOU
JI0JIEl PAcTBOPEHHOIO BELIECTBA, B3aMMOACWCTBHE BOABI C METaJIaMU
(HaTpueM © KanbLHueM) (BO3MOXKHO UCIOJIb30BAaHUE BUACOMATEPHAIIOB),
OIIpE/IETIEHUE PACTBOPOB KHUCIOT M IIENOYEH C IOMOIIBIO HWHIWKATOPOB,
ucclieloBaHue 00pa3loB HEOPraHMYECKHUX BEIIECTB PAa3IUYHBIX KJIACCOB,
HaOMIOZICHWe M3MEHEHHsI OKpAacKM WHAMKATOPOB B PAacTBOpaxX KHUCIOT H
niesiouel, u3yueHue Biaumoznencteus okcuaa meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHMCIOT C METaUIaMM, DPEaKUuil HeWTpalu3aluu, IOJy4yeHUe
HEpPACTBOPUMBIX OCHOBAHMMH, BBITECHEHHWE OJHOIO MeTajula JApYTuM U3
pacTBopa COJIM, PEeLIEHUE SKCIEPUMEHTAIBHBIX 3a1ad 110 TeMe «Baxueilmue

KJIaCChl HCOPIraHNUYCCKUX COGHHHCHHﬁ))

[Tepuoguueckuii 3akoH U Ilepuonnueckast cucteMa XUMUYECKUX JIEMEHTOB
J.U. MenneneeBa. CtpoeHue aroMoB. XuMU4ecKast CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCJIBHBIC pCAKI[UA

3.1

IlepBble MONBITKM KiacCU(UKAMM XUMHUECKUX 3JeMeHTOB. [loHatue o
IpyNnax CXOAHBIX 3JIEMEHTOB (IIEJIOUHBIE U IIEIOYHO3EMENIBHBIE METAJIbI,
rajJloTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yioT amM(oTepHbIe

OKCHIBI U THAPOKCHIbL

3.2

[Tepuognueckuii 3akoH. Ilepuognyeckas cucTEMa XMMHYECKUX 3JIEMEHTOB
JH.U. MenneneeBa. Koporkonepuonnas u ATUHHONEpUOAHAA (DOPMEI
[Tepuoguueckoii cucteMbl xuMuueckux dneMeHtoB J[.M. Menneneesa.
Ilepuonsl u rpynnel. @U3HYECKUN CMBICI IOPSAIKOBOTO HOMEpPA, HOMEPOB

nepruoaa v rpyImmsl 9JICMCHTA

3.3

Crpoenune aromoB. CoctaB aToMHBIX s1ep. M3otonsl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX 000JOYEeK aTOMOB TEpBBIX 20 XMMHUYECKHX 3JIEMEHTOB
ITepuonnueckon cucremsl .M. MenzaeneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTA MO ero nojiokeHutro B Ilepuonnueckont cucreme /.M. Menneneesa

3.4

3aKOHOM€pHOCTI/I HU3MCHCHHUA paguyca aroOMOB XHMHUYCCKUX DJJICMCHTOB,

METAJUTMUYECKUX M HEMETaAJUTMUYECKHUX CBOMCTB II0 rpymnmnaM " nepuoaam.




3nauyenue Ilepuonnyeckoro 3akoHa u Ilepuoguueckoil CUCTEMBI XUMUYECKUX
UIEMEHTOB I pa3BUTUs Hayku U npaktuku. [I.1. MenzaeneeB — yuéHbI u

rpak1aHUuH

3.5

Xumuueckas cBsi3b. KoBaneHTHass (moisipHass W HEMNOJsIpHAsi) CBS3b.

3JI€KTp00TpI/IL[aTCJIBHOCTB XUMHYECKHUX dJIEMEHTOB. MloHHAas CBA3b

3.6

CrereHn OKHCJICHUSA. OKMCIUTEIBHOBOCCTAHOBHUTEIIHHEIE pCaknuuru.

Hpoueccm OKHUCJIEHHS U BOocCTaHOBJICHUA. OKHUCIUTENIN U BOCCTAHOBUTEIHN

3.7

XUMHUYECKUHA SKCHEPUMEHT: H3ydeHHEe OOpaslloB BEIIECTB METAIOB H
HEMETAJIJIOB, B3aUMOJCHCTBHE THIPOKCHAA LIMHKA C pacTBOpaMU KHUCIOT U
LIEJI0YEH, IPOBEACHUE OIBITOB, UIUTFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJBHBIX PEAKIUI (TOPEHUE, PEAKIINH PA3TI0KEHUS, COEIUHEHU)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUA

BemectBo u xumunueckas peakuus. [loBropenue

1.1

[Tepuognueckuii 3akoH. llepuonnueckas cucreMa XUMUYECKUX DIIEMEHTOB
.M. MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KU, KAJIbLUS U
UX COCOUHEHHMH B COOTBETCTBHMM C IIOJOXKEHHMEM DJJIEMEHTOB B

HepHOHquCKOﬁ CUCTCMC U CTPOCHUECM HUX aTOMOB

1.2

Crpoenue BemiecTBa: BUIbI XUMHUYECKOW CBsI3U. THIBI KpHCTAINTMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA KPUCTAILUIMYECKOU
pemIETKH M BHJIa XUMHUYECKOW cBsi3u. Kiaccudukaus u HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB (MEXIyHAapoaHAs U TpHUBHUAIbHAs). XUMUYECKHE
CBOWCTBA BEIECTB, OTHOCSLIMXCS K Pa3JIMYHBIM KJIAcCaM HEOPraHUYECKUX

COGHHHGHHﬁ, FCHCTUYCCKAA CBA3b HCOPraHUYCCKUX BCIICCTB

1.3

Knaccudukarus XuMUuecKux peakiuuii o pa3anyHbIM IpU3HAKaM (110 YUCITy
U COCTaBy yUYacTBYIOIIMX B PEaKIUH BEIIECTB, M0 TEIIOBOMY 3((deKTy, 1Mo
M3MEHEHHUIO CTETICHEH OKHCICHUS XUMHUYECKUX IEMEHTOB, TI0 00paTUMOCTH,
[0 YYacTHIO KaTajau3aropa). OK30- M DJHIOTEPMHUUYECKHE pEaKLuH,

TEpMOXUMHUUYECKHUE YpaBHEHUSA. [[OHITHE O CKOPOCTH XUMUYECKOW PEAKLIUU

1.4

[TonsaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusax. [lonstue o
TOMOTEHHBIX UM TEeTePOreHHBIX peaknusx. [loHATHE O XUMHYECKOM
paBHOBecuu. DakTOpbl, BIHUIIOIIME HA CKOPOCTh XUMHYECKOW PEaKIUU M

IMOJIOXKCHNEC XMMHUUYCCKOI'O paBHOBECCHUSA

1.5

OKUCIIUTENFHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  3JCKTPOHHBIA  OajaHc




OKHCJINTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHHe ypaBHEHUI
OKHUCJIUTENIBHO-BOCCTAHOBUTEIIBHBIX PEAKUHUH C HCIOJB30BAHMEM METOJa

AIIEKTPOHHOTO OanaHca

1.6

Teopus 371EKTPOIUTUYECKON TUCCOLUALIUU. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHumoHbl. MexaHM3M JUCCOLMALMU BEIIECTB C Pa3INYHBIMU
BUJAMU XMMHYeCKoil cBs3u. CreneHp aucconuanuu. CuiibHbIE U cllaOble
ANEKTPONUTHL. Peakiuy MOHHOTO OoOMeHa. YCIOBHS NPOTEKaHHs peakuuit
MOHHOTO OOMEHA, IMOJHBIE M COKpAIEHHBbIC MOHHbBIC ypaBHEHMS DPEaKLUU.
CBoiicTBa KHCJIOT, OCHOBAaHMH U COJE€W B CBETE€ MPEJCTABICHUNA 00
NIEKTPOJIUTHYECKON auccounanuu. KadecTBEeHHBIE peaklMM Ha HOHBI.

[TonsTne 0 ruaponuse conen

1.7

XUMUYECKUM SKCTIEPUMEHT: O3HAKOMJICHHE C MOJEISMH KPUCTAJUIMUECKUX
PENIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTayuioB (Tpaduta u
anamasa), CJIIOKHBIX BEIIECTB (XJIOpUJa HATpuUsl); UCCIEAOBAHUE 3aBUCUMOCTH
CKOPOCTH XWUMHUYECKOW pEakluud OT BO3ACUCTBUS Pa3TUYHBIX (HAKTOPOB;
WCCIIEIOBAHUE  AJIEKTPOIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB, Mpolecca
JUCCOIMAIlMU  KUCIIOT, IIeJdoYeld M cojedl (BO3MOXKHO HCIOJb30BAHHE
BHJIEOMATEPUAJIOB); MPOBEACHUE OMNBITOB, WLIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKAHUsl PeaKIuii MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIICICHUE
raza, oOpa3oBaHHME BOJBI); OIBITOB, WJUTFOCTPUPYIOIIUX  MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakiuit (ropenue, peakuuu
pa3NIOKEHUsI, COEAMHEHUS); pPACIO3HABAaHUE HEOPTaHMYECKUX BEILECTB C
MOMOIIbIO KaU€CTBEHHBIX PEaKlMi Ha MOHBI; PELICHUE HKCIIEPUMEHTATbHBIX

3aga4

HemeTannsl u ux COCIUHCHUA

2.1

OOmast xapakTepucTHKa ranoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CrpoeHne u (usnueckue CBOUCTBA
IIPOCTBHIX BEILECTB — rajoreHoB. XMMHUUYECKHE CBOWCTBA Ha MPUMEpPE XJopa
(B3anMOJEHCTBUE C METAJJIaMU, HEMETAJJIaMU, IeJIouaMu). XJIOPOBOJIOPO.
CongHasg KHCIIOTAa, XMMHMUYECKHE CBOMCTBA, IIOJIy4eHHE, IPUMEHEHHUE.
JleficTBue XJIOpa M XJIOPOBOAOPOJA HAa OpraHU3M uejaoBeka. Baxheumue

XJIOPpUAbI U UX HAXO0XICHUC B IIPUPOAC

2.2

OOmrast xapakrepuctika 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrpoeHune u (PuU3MUECKHE
CBOMCTBAa IIPOCTBIX BEHIECTB — KHUCIOpoJa M Cepbl. AJIIOTPOIIHBIE
MOAM(HKALMK  KHCIOpPOAa U cepbl. XHUMHUYECKHE CBOICTBa  CEpBhl.

CepoBomopoa, crpoeHue, (U3NYECKUE U XUMHUYECKHE CBOMCTBA. OKCHIBI




Cepbl KaK IPEACTaBUTENIN KHUCIOTHBIX OKcuaoB. CepHass KHCIOTa,
¢usnueckre ¥ XMMUYECKHE CBOMCTBa (0OIIME Kak MpEICTaBUTENS Kiacca
KUCIOT U crnenupuyeckue). XUMHUYECKUE PEaKLUH, JIeKallue B OCHOBE
MIPOMBIIIIJICHHOTO CcTIoco0a NoTy4YeHus: cepHoil kucnotsl. [lpumenenune. Conu
CepHOW KHCIIOTHI, KaueCTBEHHas peakuus Ha cynbdar-uoH. HaxoxneHue
cepnl U €€ COCAUHEHUN B IIPUpPOE. XUMHUUYECKOE 3arpsI3HEHUE OKPYKAOLIEH
CpeIbl COENMHEHUSAMU Cepbl (KUCIOTHBIE AOXKIM, 3arpsA3HEHHME BO3AyXa M

BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPALICHUS
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OOmrast xapakTepucTHKa 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSA
aTOMOB, XapaKTEpHbIC CTENEHU OKHUCIEHHUs. A30T, paclpoCTpaHEHUE B
npupoze, (uznYecKkue M XHUMHUYecKHe cBoiicTBa. KpyroBopor azora B
npupoae. AMMHaK, ero (Gpu3nuecKue U XUMHUECKHUE CBOWCTBA, MOJIyYeHHUE U
npuMeHeHne. Conn aMMOHUS, UX (HU3MUECKHE U XUMHUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHasi peakiysi Ha HOHBl aMMOHHS. A30THasi KHCJIOTa,
e€ momydyenue, ¢GUIMYECKHE W XHUMHUYECKHE CBOWcTBa (0OIMme Kak
NpeACTaBUTEN Kiacca KHUCIOT M crneuu¢udeckue). Vcnonbp3oBaHue
HUTPAaTOB M COJIed aMMOHMSA B KaueCTBE MMHEPAJIbHBIX YIOOpEHHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIeH Cpeabl COCIMHEHMAMH a30Ta

(KUCTIOTHBIE AOXKAM, 3arPs3HEHUE BO3yXa, TOYBBI U BOJOEMOB)
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docdop, amnorponnsie Mogudukanuu pocdopa, GU3NIeCKre U XUMUIECKHE
cBoictBa. Oxcun ¢docdopa(V) u docdopHas kuciora, (u3nYeCKUe H
XMMUYECKHE CBOMCTBa, moiydeHue. Vcrnons3oBanue (ocharoB B KauecTBe

MUHEpaJIbHBIX YI100peHui

2.5

OOmrast xapakrepuctika 31eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHW OKUCIECHMS. YIIEpOH, aJJIOTPOIIHBIE
MOJM(HKALNU, PACIIPOCTPAHEHUE B NPHUPOAE, (PU3NUYECKHE M XHUMUYECKHUE
cBoiicTBa. Ancopobuusi. Kpyrosopot yrepona B npupoze. OKcuapl yrieposa,
X (U3NUECKUe U XUMHUYECKUE CBOWCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJy4YeHHE W TMpPHUMEHEHHE. OKOJOTHYECKHE IMpOOJIeMbl, CBSI3aHHbBIE C
okcunom yriepona(lV); rumore3a m1o0ambHOTO TOTEIUICHHS KJIMMATa;
MAapHUKOBBIA 3¢ (dekT. YrompHas KuciIoTa W e€ comu, uX (U3HUecKue u
XMMUYECKHE CBOMCTBA, MOJy4YeHHE M NMpuMeHeHHne. KadecTBeHHas peakius
Ha KapOoHar-wMOHKI. Mcmonmb3oBaHUE KapOOHATOB B OBITY, MEIWIIMHE,

MPOMBINIJICHHOCTH U CCIILCKOM X03SHCTBE

2.6

[TepBoHavanbHBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
ymiepona (MeTaH, 3TaH, 3TWJIEH, aleTUJICH, STaHOJ, DIHMIEPUH, YKCyCHas

kuciota). Ix cocraB m xumudeckoe crpoenue. [loHsTHe 0 OMONIOTHYECKH




BAXXKHBIX BCHICCTBAX: KHUpPaAX, 6em<ax, YIJICBOJAAaX — W HUX POJIM B KU3HU
YCJIOBCKa. MaTCpI/IaJIBHOC CAUHCTBO OPraHUYCCKUX W HCOPraHUYCCKUX

COEeIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue Hu XHUMHUYECKHE CBOICTBA, IONyYeHHE U
npuMmenenne. CoequHeHUsT KpeMHus B mpupone. O0mue npencraBicHust 00
okcuze kpeMHusi(IV) u kpemuueBoi kuciore. CUIMKaAThl, UX UCIOIb30BAHUE
B OBITy, MeAWIIMHE, TPOMBIIUIEHHOCTH. BakHelme CcTpouTenbHbIe
MaTepuaibl: KepamHKa, CTEKIIO, IIEMEHT, OeToH, xkeie300eToH. [Ipobiaembl
0€30MMacHOT0 WCIOJL30BaHUS CTPOUTEIHHBIX MAaTepUajOB B TMOBCEIHEBHOM

KHU3HU

2.8

XUMHUYECKUN HKCTIEPUMEHT: M3ydeHHe 00pa3Ii0B HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKLIMK Ha XJIOPU-
MOHBI W HAOIIONEHHE NPU3HAKOB HX MPOTEKAHUS; OMNBITHI, OTPAKAIOIIUE
¢usnueckne M XUMHUYECKHE CBOWCTBA TallOTCHOB M HUX COEAMHEHHH
(BO3MOXKHO HCIIONIB30BAaHKUE BUICOMATEPHAIIOB); O3HAKOMIICHHE C 00pa3lamMu
XJIOpUIOB (TaIOTEHUIOB); O3HAKOMJIGHHE C oOOpasmamMu cepel " e€
COEAMHEHUSIMH (BO3MOXKHO HMCIIOB30BAHUE BHICOMATEPHUAJIOB); HAOIIOICHHE
nporecca OOyIIIMBaHUs caxapa Moj IeHCTBUEM KOHIIEHTPUPOBAHHON CEpHOM
KHCJIOTBI; U3y4€HUE XMMHUYECKUX CBOWCTB pa30aBICHHON CEPHOM KHCIIOTHI,
NpOBEIEHNE KAaueCTBEHHOM peaknuuu Ha cyabpar-uoH H  HaOlofeHue
NpU3HaKa e€ MpOTEeKaHUs; O3HAKOMJICHHE ¢ (PU3NUYECKHMHU CBOMCTBAMH a30Ta,
dochopa u ux coenuHeHU (BO3MOXKHO HCIIOIB30BAaHUE BUICOMATEPUATIOB),
oOpa3uaMu a30THBIX M (OCPOpHBIX YIOOpeHui; moiaydyeHue, coOupaHue,
pacro3HaBaHME U W3yYEHUE CBOMCTB aMMMaKa; IPOBEIECHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHHUS U Qoc]aT-uOH M HU3yYEHHE NPU3HAKOB HX
[IPOTEKaHUs, B3aUMOJCHUCTBUE KOHLIEHTPUPOBAHHOW Aa30THOM KHUCIIOTBHI C
MeZbl0 (BO3MOXHO MCIIOJIb30BAaHUE BMJIEOMATEPUAJIOB); M3YUEHHE MOeyel
KPUCTAJUIMYECKUX PEIIETOK anmMasa, rpadura, dymniuepeHa; 03HAKOMICHHE C
MIPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB aKTMBHPOBAHHBIM YITIEM U
YCTPOWCTBOM MPOTHBOTa3a; IOJNyuyeHHe, cOOWpaHue, pacrmo3HaBaHUE U
U3y4CHUE CBOMCTB YIVICKHCIIOIO ra3a; IPOBEICHUE KAaYECTBEHHBIX PEaKLUU
Ha KapOOHAaT- M CWJIMKaT-MOHbI M H3yYeHHE NPU3HAKOB HUX INPOTEKAHMUS;
O3HAKOMJICHHE C IPOAYKLMEH CUIMKATHOW IPOMBILIICHHOCTH; PELICHUE
OKCIEPUMEHTAJbHBIX 3aJady 1o TeMe «BaxHeilline HeMeTawibl M HX

COCOUHCHU A

MeTamisl 1 ux COCIUHCHUA

3.1

061_[12151 XapaKTCPpUCTUKA XUMHNYCCKUX DJICMCHTOB — MCTAJUIOB HAa OCHOBAaHUU




ux nonoxeHus B llepuoanueckol cucreMe XUMHUYecKux dsaemeHToB JI.H.
MenneneeBa u crpoeHust aroMoB. CTpoeHue MeTaoB. Metamindeckas
CBS3b U METAJJIMYECKass KpUCTAJUIMUECKas PEIIETKA. DJIEKTPOXUMHYECKUI

PAl HANIPSKEHUH METAJUIOB

3.2

dusznueckue W XUMHYECKHME cBoiicTBa MeTauioB. OOmue crnocoOsl
NoJy4YeHus: MeTayjioB. [IoHATHE O KOPPO3MHM METAJIOB, OCHOBHBIE CIIOCOOBI
3alIUThI UX OT Koppo3uu. CruiaBbl (cTajb, YyTyH, JIOPATIOMUHUMA, OpOH3a) U

UX MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH
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[I{esrounble MeTaAUIBL: TOJOXKEHUE B Ilepuogudeckoil cUCTEME XUMUYECKHUX
aemeHToB J[.M. MeHneneeBa; CTpOCHUE UX aTOMOB; HaX0XKJICHHUE B IIPUPOJE.
dusnyeckue M XMMHUYECKHE CBOMCTBAa (Ha IpHUMEpPE HaTpuUs M Kayus).
Oxcuapl U TUIPOKCUIBI HATPUS U Kanusl. IIpuMeHeHne MenouHbIX METAIIIOB

U UX COCOUHECHUN
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IIlenouyHo3eMenbHBIE METAIIbl MarHuid M KaJbIlUil: MOJOXEHHE B
[Tepuoguueckoii cucreMe xumuuyeckux dneMeHtoB .M. Menneneesa;
CTPOEHHE UX aTOMOB; HaxokJAcHUEe B npupozac. PUsnyeckue U XUMHUYECKUE
CBOWCTBAa MarHWsi W Kalblus. BakHeWime coequHEHUs Kaablus (OKCHJI,

TUAPOKCH]I, conn). JKECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHeHUs

3.5

AmromuHui: nonoxkenue B Ilepuoguueckoil cucreMe XMMHUYECKHUX AIIEMEHTOB
J.1. MeHnpeneesa; cTpoeHHE aroMa; HaxoxaeHue B mnpupozae. dusnueckue u
XUMHUYECKHE CBOMCTBA amtoMUHUS. AMQOTEpHbIE CBOICTBA OKCHIA U

TUAPOKCUA ATTFOMUHUS

3.6

Kenezo: nonoxkenune B Ilepmoguyeckoil cucteMe XUMUYECKHX 3JIEMEHTOB
J.1. MenpneneeBa; cTpoeHue aroma; HaxoXAeHue B npuponae. Pusznyeckue u
XUMUYECKHE CBOMCTBA xkene3a. OKCupl, THAPOKCUAbl U conu sxeneza(ll) u

xene3a(lll), ux cocras, CBOKCTBA U MOyYEHUE

3.7

XUMHUYECKUN OKCIEPUMEHT: O3HAKOMJICHHE ¢ o00pas3llaMu METauioB |
CIUIaBOB, MX (PHU3UYECKUMHU CBOWCTBAMH; HM3YYCHHE PE3YJILTaTOB KOPPO3UU
METaNIOB (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJICUCTBUSl OKCHJA KaJbLIMsI M HAaTpusi C BOJOM  (BO3MOXHO
WCIIOJIb30BaHUE BUCOMATEPHUAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOM BOIBI;
mpoiecca TOpeHUs Kejie3a B KUCIOpoJe (BO3MOXKHO MCIOJb30BAHHE
BHJIEOMATEPUAJIOB); TPU3HAKOB IMPOTEKAHUS KAuYE€CTBEHHBIX pEaKIui Ha
WOHBI (MarHus, KaJblus, adoMuHusa, LuHka, sxemnesa(ll) u xemesza(lll),
venu(Il); HaOmomeHWe W OMUCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU
WOHAMU  HAaTpus, Kajlud W  Kajubuus (BO3MOXKHO  HMCIOJb30BAaHHE

BUJICOMATEpUaJIOB); HCCIeNOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHIA




AJIIOMUHUA U TUAPOKCHAa HUHKA;, PCHICHUC SKCICPUMCHTAJILHBIX 3a14a4 I10

TeMe «BaxkHelnme MeTajuIbl ¥ UX COEIUHEHUS))

4 XuUMHS ¥ OKpYXKarolas cpena

4.1

HoBsie marepuaibl u TexHONOrMU. BemecTBa U Mareprasl B MOBCEAHEBHOM
YKW3HU YeJI0BEKa. XMMHUS U 3710pOBbe. be3onacHOe UCIOIb30BaHUE BEILIECTB
Y XUMHYECKHUX peakiuii B ObITy. [lepBas moMOIIb MPU XUMUYECKHUX OXKOTaX U

OTPABJICHUAX

4.2

OCHOBBI

JKOJIOTUYECKOW  TI'PAMOTHOCTH.  XMMHUYECKOE  3arpsi3HEHUE

okpyxatomeid cpeasl [IJIK. Ponp Xumum B pemIeHUH 3KOJIOTUYECKHUX
npobnem. [IpupoaHble UCTOUHUKH YIIIEBOAOPOAOB (Yroyib, MIPUPOIHBINA Ta3,

HE(PTh), IPOAYKTHI UX MEepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUHA HKCIEPUMEHT: H3yueHHe o0O0pa3loB MaTepHalioB (CTEKIIO,

CIIJIaBbl MCTAJIJIOB, MMOJIMMCPHBIC MaTepI/IaJ'IbI)

IMPOBEPSIEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOTI'O OFIIIETI'O OBPA3OBAHUS

Kon nposepsiemoro
TpeOOBaHUS

IIpoBepsieMble TpeOOBaHNS K NPeAMETHBIM pe3yibTaTam
0a30BOro YpOBHsI 0CBOEHHSI OCHOBHOI1 00pa30BaTe/ibHOI
NPOrpaMMbl OCHOBHOTI'O 00111ero 00pa30BaHusi HA OCHOBE
PIrocC

IIpencrasnenue:

1.1

O TO3HAaBAaEMOCTH SIBICHHI NMPUPO/BI, MOHUMAHHE OOBEKTHBHOM
3HaYMMOCTH  OCHOB  XMMMYECKOM Hayku Kak o0jactu
COBPEMEHHOTIO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEH KyIbTYphl U
[IPAKTUYECKOM  JCATEIBHOCTH  4YEJIOBEKAa B YCIIOBHSIX
COBPEMEHHOTO OOIIECTBa; TOHUMAaHHWE MeCTa XHMHUU Cpeau

JIPYTUMX €CTECTBEHHBIX HAyK

1.2

O HAYYHbIX MCTOJAX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX
U TCOPCTHYCCKUX MCTOHAX HCCICAOBAHUA BCHICCTB U H3YUYCHHA
XUMHNYCCKHUX peaKLII/II\/JI; YMCHHUC HUCHOJIb30BAThb MOACIN Ui

OOBSCHEHHS CTPOCHHSI aTOMOB ¥ MOJICKYT

1.3

0 cdepax mnpodecCHOHAIBHON EeATEIBHOCTH, CBS3aHHBIX C
XUMHEU H COBPCMCHHBIMH TCXHOJIOTUSAMHU, OCHOBAHHBIMH Ha

JOCTHKCHUAX XUMHYECKOU HAayKH, YTO ITO3BOJIMUT O6yanOH_II/IMCSI




paccmarpuBarh ~ XUMHUIO  Kak  cdepy  cBoed  Oymymieit
poeCCHOHAIBHON IEITETLHOCTH U C/IeTaTh OCO3HAHHBIN BBIOOP
XMMUU Kak NMpo(UIBLHOTO MpeaAMeTa MpU IMEepexoje Ha YPOBEHb

cpemHero oo1ero oopa3oBaHus

BianeHue cucteMol XMMHUYECKUX 3HAHUU U yMEHUE NPUMEHSITh

CUCTCMY XUMHUYCCKHUX 3H8.HPII>1, KOTOpas BKJIKOYACT:

2.1

BOXKHEHIIINE XUMHUYECKHE TOHATUSA: XUMHUYECKUN SJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIOKHOE BEIIECTBO, OJHOPOIHAS
Y HEOHOPOJIHAsI CMECh, OTHOCUTENbHBIE aTOMHAs! U MOJICKYJIpHast
Macchl, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN
00bEM, OKCHJ, KUCIIOTA, OCHOBAHHE, CONb (CPEMHssS), XUMHUUECKast
peakuus, peakluuud COCTUHEHUs, PEaKIUH DPa3JIoKEHHs, peaKiuu
3aMEIleHHs], Peakul 0OMeHa, TeIIoBoi 3(hdekT peakiun, SK30- U
SHJIOTEPMHYECKHE PEAKLIMH, PACTBOP, MAacCOBasi A0JISI XUMHUYECKOTO
SNIEMEHTa B COCJUHEHHM, MaccoBas JOJs U  IPOIEHTHas
KOHIICHTpAIMsI BEIIeCTBA B PacTBOpE, SAPO aTOMA, SJIEKTPOHHBIN
CIIOW aToMa, aroMHas OpOWTaNb, PaJUyC aroMa, BaJEHTHOCTb,
CTENEeHb OKHCIICHUS, XUMUYECKas CBsI3b, AEKTPOOTPHLIATEIBHOCTD,
NOJNApHAs M HEMOJsIpHAas KOBAJICHTHAsl CBs3b, HOHHAS CBA3b,
METaJUIM4ecKasi CBs3b, KpHCTAUIMYeCKas pemeérka (aroMHasl,
MOHHAsI, METaJNIMUecKasi, MOJIEKYIIpHasi), MOH, KAaTHOH, AHHOH,
SNEKTPOIUT U HEIIEKTPOJHT, SIEKTPOIUTHUECKAsT JUCCOIMALIMS,
pEeaKkIMu HMOHHOTO OOMEHA, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkuuu, OKUCIUTETh W  BOCCTAaHOBUTEb, OKUCICHHE U
BOCCTAQHOBJICHHE,  JJIEKTPOJIM3,  XHUMHUYECKO€  paBHOBECHE,
oOparumble ¥ HEOOpaTHUMbIE pEakIMH, CKOPOCTh XHMMHYECKOH

peaxuuu, karanusarop, [1/IK, koppo3us MeTaiios, criassl

2.2

OCHOBOIIOJATrarolie 3aKOHbl XMMHH: 3aKOH COXPAaHEHHUsI MACCHI,
nepuoandeckui 3akoH J[.M. MeHnneneeBa, 3aKOH ITOCTOSIHCTBA

coCTaBa, 3aKOH ABoraz[po
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TEOPUM  XMMHM:  aTOMHO-MOJICKYJISIpHAass  TEOpus, Teopus

BHGKTPOHHTHHGCKOﬁ Jucconmuanumn

Brnanenue ocHOBaMu XMMHUYECKON IPaMOTHOCTH, BKIIFOUAOLIEH:

3.1

yMEHUE IIPAaBWIBHO HCIIOIb30BaTh M3YYEHHBIC BELIECTBA U
Marepuaisl (B TOM YHCJI€ MHHEpalbHbIE YIOOpEHUs, METaUIbl U
CIJIaBbl, NPOXYKTHl TNEPepabOTKH TMPUPOIHBIX HCTOYHHUKOB

yIIIEBONOPONOB (YT, MPUPOMHOTO Tasza, HePTH) B OBITY,




CCIBbCKOM XO3HI>'ICTBC, Ha MpPOU3BOACTBC W IOHUMAHHUC 3HAYCHHA
JKUPOB, 6€JIKOB, YITICBOAOB I OpraHu3Ma 4YCJIIOBCKA; YMCHHUC
MMPOrHO3UpPOBATh BIHUAHHUC BCHICCTB U XUMHUYCCKUX MPOUCCCOB HA

OpPraHM3M YEJIOBEKA U OKPY’KAIOLYI0 IPUPOAHYIO CpELy

32

YMCHHUC UHTCIPUPOBATH XUMHUUYCCKUEC 3HAHUSA CO 3HAHUAMU OPYTUX

yueOHBIX TPEIMETOB

3.3

HaJIW4YMe OmbITa paboThl C  pa3IMYHBIMH  HCTOYHHKAMHU
uHpOpPMALMM 1O XUMHHM (HAay4yHas W HAy4YHO-TIOMYJspHas

JUTEpaTypa, CI0BapH, CIIPAaBOYHUKHN, UHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OLIEHHBATh MH(OPMAIMIO O BEIIECTBaX, MX
IIPEBPALICHUAX M IPAKTUYECKOM I[PUMEHCHUHM U yMECHHUE

HCIIOJIB30BaTh €€ IJIg pCUICHU A y‘IC6HO-H03HaBaTe.HBHBIX 3aga4

BianeHne ocHOBaMu NMOHATHMHOIO amnmnapara U CUMBOJIMYECKOTO
A3bIKA XUMHM JJISI  COCTaBIeHHA (OPMYNT HEOPraHUYECKHX
BEIIECTB, YPABHEHUN XMMHUYECKHX  PpEAKLUUU; OCHOBAMU

xumuueckoil HomeHknarypsl (IUPAC u TpuBHanbHOI)

YMeHue ~ OOBSACHATH  CBSA3b  TOJIOXKEHHST ~ DJIEMEHTa B
Ilepyognueckoil CUCTEME C UHUCIOBBIMM XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa,
o0Ilee 4YUCIIO JIICKTPOHOB), PACHPEAEIEHHEM 3JIEKTPOHOB 10
SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX NMEPUOAOB, KaJNs

U KaJIbIusg

IIpeacraBnenue O MEPUOAUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX JIEMEHTOB (pamuyc aToma,
JIEKTPOOTPULIATENIBHOCTD), MPOCTBIX M CIOKHBIX BEIIECTB OT
MIOJIOKEHUST 37eMEeHTOB B Ilepuoanueckoil cucreme (B MalbIX
NIEpHO/IaX U IIABHBIX MOAIPYNNAax) M SJIEKTPOHHOIO CTPOEHHUS

aromMa

YMeHue Ki1accupuIpoBaTh:

7.1

XUMHNYCCKUC 3JICMCHTHI

7.2

HCOPTraHNYCCKHEC BCIICCTBA

7.3

XUMHUYCCKUC pCaKIIUU

YMeHHe OnpenesnsiTh:

8.1

BaJICHTHOCTh M CTCIICHb OKHUCICHHA XHMHUYCCKUX OJICMCHTOB,

3aps] MoHa

8.2

BHUJI XUMHUYECKOM CBSI3M U THUIl KPUCTAIIIMYECKOW CTPYKTYpHI B

COCOANMHCHUAX




XapakTep cpeapl B BOJHBIX pacTBOPax BELIECTB (KHUCIIOT,

8.3
OCHOBaHUM)
8.4 OKHUCJIUTENb U BOCCTAHOBUTENb
9 YMeHue Xapakrepu30oBaTh (PU3NYECKUE U XUMUYECKHE CBOMCTRA!
MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPOHA, rpadur, anmas,
9.1 KpeMHUH, a3ot, docdop, cepa, XJIOp, HATpWiA, Kaauil, MarHui,
KaJIbITUH, aJTFOMUHUM, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ MX BOIHBIX PAcCTBOPOB (BOAA,
aMMHUaK, XJIOPOBOAOPOJ, CEPOBOAOPOA, OKCUABI M THUIAPOKCHUIIBI
97 MetaioB [-IIA rpynmn, amomunus, menu (II), nunka, sxenesa (I u
' III), oxcuast yrepona (I u IV), kxpemuus (IV), azora u pochopa
(IITu V), cepst (IV u VI), cepaucras, cepHasi, a30TUCTasi, a30THas,
docdopHas, yroinpHasi, KpeMHHEBasI KUCIOTA ¥ UX COJIH)
MPOTHO3MPOBATh W XapaKTEpPH30BaTh CBOWCTBAa BEIIECTB B
93 3aBUCUMOCTHU OT MX COCTaBa U CTPOCHHUsI, TPUMEHEHHUE BEIIECTB B
' 3aBUCMMOCTH OT HMX CBOMCTB, BO3MOXXHOCTH IPOTEKaHUS
XUMHYECKHUX MPEBPAICHHUI B Pa3JIMYHBIX yCIOBUIX
10 YMEHUE COCTaBIATH MOJCKYISIpHBIE W HWOHHBIE YpPaBHEHHUS
pEaKUHii, B TOM YHUCIIE:
10.1 peakuuii MFOHHOTO OOMeHa
10.2 OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIIUN
103 WUTIOCTPUPYIOIINX XUMUYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyImI) HEOPraHM4YECKUX BELECTB
10.4 MIOATBEPKIAAIOIIUX N'€HETUYECKYIO B3aUMOCBS3b MEXK Yy HUMU
11 YMeHue BIYUCIATD (IPOBOJUTH PACUETHI):
1 OTHOCHUTEJNIbHYIO MOJIEKYJISPHYI0O M MOJISIPHYIO MAacChl BEILIECTB,
' MacCCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTA B COSUHEHUH
11.2 MAaCCOBYIO JOJII0 BELIECTBA B PaCTBOPE,
11.3 KOJTMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
14 M0 ypaBHEHUSM XUMHUYECKUX PEAKIMI U HAXOIUTh KOIUYECTBO
' BEIIECTBa, 00EM U MacCy pEareHTOB WM MPOIYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMU HAy4YHOTO TO3HaHWsS (HaOIIOICHHE,
21 U3MEpPEeHHE, OHKCIIEPUMEHT, MOJCIUPOBAHUE) TIPU H3YUYCHUU
' BEIIECTB M XUMUYECKUX SIBICHUH; yMeHHE CGHOpPMYITHPOBATH
poOsIeMy U MIPEIIOKHUTD IMTyTH €€ PEeIIeHUs
12.2 6e3omacHoil paboThl ¢ XMMUYECKHMMH BEIIECTBAMH, XHMHUYECKOM




nocyz0i 1 1a00paTopHBIM 000PYIOBAHUEM

12.3

npaBuigaMu  Oe3omacHOro  oOpamieHus € BEILIECTBAMH,
HCIIOJIb3yEMBIMU B MIOBCETHEBHOW U3HU, MPAaBUIaMU I1OBEACHUS
B LEMAX cOepexeHus 370pOBbsS U OKpYXKAloIIeH NpUpOTHON
Cpelbl; OHMMaHUE Bpena (OMacHOCTH) BO3ACHCTBHSI Ha KUBBIC
OpPraHu3Mbl OIpPEICNEHHBIX BEIIECTB, CIOCOOOB YMEHBLICHUS M

npeaoTBpaliCHUS UX BPECAHOT'O BO3,Z[€I>'ICTBI/I$I
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Hanuuwue MPAKTUYCCKHUX HaBBIKOB IMJIaHUPOBAHUA u

OCYHICCTBJICHUSA CIICAYIOIHUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

U3yuyeHHEe W  ONHCaHue (PU3MUYECKUX  CBOWCTB  BEIIECTB;
O3HAKOMJICHHE C (PU3MYECKUMH M XHMUYECKHUMH SIBICHUSMU;
OIBITHI, WIIIOCTPUPYIOILIKME IMPU3HAKU IPOTEKAHMS XUMHUYECKUX

peaxkuuii

13.2

U3y4eHHE CIIOCOO0B pa3aeIeHus CMecei

13.3

[IOJIy4YEHUE KHUCIOpOJa W M3YyYEHHE €ro CBOMCTB; IIOJIyYCHHUE
BOZIOPOJA U U3YUYEHUE €TI0 CBOMCTB; IOJIYyYEHUE YIIIEKUCIIOrO ra3a
U HU3YYEHUE €ro CBOWCTB; IIOJIy4CHHME aMMHAaKa U U3y4CHHUE €ro

CBOWCTB

13.4

IIPUTOTOBIICHUE DPACTBOPOB C OIPEAEIEHHON MAacCOBOM JOJeH

pacTBOPEHHOTO BEILECTBA

13.5

IIPUMEHEHHE  MHAMKATOPOB  (JaKkMyca, METWIOpaHXka H
¢benondranenna) U ONpeneNIeHUs XapakTepa Cpeabl B pacTBOPax

KHUCJIOT U LIeJI0Uen

13.6

HCCJEIOBAHUE W ONUCAHUE CBOMCTB HEOPraHUYECKUX BELIECTB
Pa3IMYHBIX  KJIACCOB; MW3YyYEHHE B3aMMOJCHCTBUS KHUCIOT C
METaJUIaMH, OKCHJIaMH METaJUIOB, PacTBOPUMBIMH u
HEPaCTBOPUMBIMHU OCHOBAHMSIMH, COJISIMU; MOJIy4YCHUE
HEpPAaCTBOPUMBIX OCHOBAHWM; BBITECHEHHE OJHOIO MeTajula
JIPYyTUM M3 pacTBOpa COJIM; MCCleoBaHUE aM(OTEPHBIX CBOWCTB

TUAPOKCUIOB aJIFOMUHUS U LIUHKA

13.7

PCHICHUC OSKCICPUMCHTAJIBHBIX 3ada4 II0 TEMaM: «OCHOBHBIE
KJIaCChl HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3JI€KTpOJII/ITI/I‘-IeCKa$I
AUucCcouanusy, «Baxxneinue HeMeTalabl U HX COCAUHCHUA,

«BaxueiIme MeTaJUIbl U UX COCIUHEHUS))

13.8

XUMUYECKUE  DKCIEPUMEHTBI, WJUIIOCTPUPYIOLIUE  IPU3HAKU
MPOTEKAHUSI PEeaKUUHd MOHHOTO OOMEHA; KaueCTBEHHBIE PEAKIINU

Ha IPUCYTCTBYIOLIME B BOAHBIX pacTBOpax HWOHBL: XJIOPHUA-,




Opomua-, uwomuna-, cymnbdar-, ¢ocdar-, xapOOHAT-, CHUIHKAT-
aHMOHBI, THJIPOKCU/I-UOHBI, KATHOHBI aMMOHHUSI, MarHusi, KajibLus,

aJroMuHUs, xkene3a (2+) u xenesa (3+), menu (2+), nMHKa

Ymenue:

NPEACTaBIATh PE3yNbTaThl HKCIEPUMEHTAa B (OpME BHIBOJAOB,

14.1 JI0Ka3aTeNbCTB, IPa)UKOB U TAONUIl M BBISBIATH AMIUPHUYECKUE

3aKOHOMEPHOCTHU

14.2

yCTaHABIMBaTh  CBSI3M  MEXJAYy  pealbHO  HaONI0gaeMbIMU
XUMUAYECKUMH SBICHUSAMU W TPOIECCAMHU, MPOUCXOIAIIUMHU B
Makpo- ¥ MHKPOMHUpE, OOBSICHATH NPUYMHBI MHOT000pa3us

BCIICCTB

HEPEYEHD JIEMEHTOB COIAEPKAHMUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUA
1 IlepBOoHauanbHBIE XUMUUECKHUE TOHATHS
1.1 Uuctele BemecTBa U cMecu. CiocoObl pa3ieieHus cMecei
Lo ATOMBI M MOJEKYNIbl. XHMHUYECKHE 31eMEHTbl. CHMBOJBI XHMUYECKHUX
' J1eMEHTOB. [IpOoCThIE U CII0KHBIE BELIECTBA.
13 Xumuueckass (Qopmysna. BalleHTHOCTP aTOMOB XUMHYECKUX 3JIEMEHTOB.
' CreneHb oKHuCIEHUSA
3aKkoH IIOCTOSIHCTBA cocTaBa BellecTB. (OTHOCUTENbHAs aTOMHas Macca.
1.4 OTtHOocuTenbHAs MOJEKYIsIpHas Macca. MaccoBast 10151 XMMHUYECKOTO JIEMEHTa
B COCUHEHUU
15 KonnuectBo BemiectBa. Monb. MossipHast macca. MomsipHblii 00bEM Ta30B.
' B3anMoCBsI3b KOJIMYECTBA, MACCHl U YHACIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
L6 dusnueckue U XUMHUUYECKUE SBICHUSA. XUMUYECKas peakuus U e€ MPU3HAKU.
' 3aKOH COXpaHEHMS MACChl BEIIECTB. XUMUYECKUE YPAaBHEHUS
5 Ilepuonnueckuit 3akoH u Ilepuonnueckass cucTeMa XUMHUYECKHUX DIIEMEHTOB
J.11. MenneneeBa. CTpoeHHE aTOMOB
Ilepuonnueckuit 3axkoH. Ilepmommyeckass cHCTeMa XUMHUYECKUX DIIEMEHTOB
2.1 J.U. Menneneesa. Ilepuonst u rpymnmbsl. @U3NYECKU CMBICI MOPSAIKOBOIO
HOMEPA, HOMEPOB IIEPUOIA U IPYIIIBI dJIEMEHTA
25 Crpoenne aromoB. CoctaB aroMHbIX saep. M3oronbl. DnekTponsl. CTpoeHue
' SNIEKTPOHHBIX 000JI0YeK aroMOB TMepBbIX 20 XUMHUYECKUX OJIEMEHTOB




[Tepuoguueckoii cucremel .M. Menneneesa
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3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB NEPBBIX TPEX
NIEPUOMIOB, Kajus, Kaiblug (paadyca aroMOB, BIIEKTPOOTPULIATENILHOCTH,
METAVINYECKUX M HEMETAUIMYECKMX CBOMCTB) M HUX COEAMHEHUH B
COOTBETCTBUM C IIOJIO)KEHHEM INIEMEHTOB B Ilepuonuyeckoil cucreme u

CTPOCHHUCM UX aTOMOB

Crpoenue BemecTa

3.1

Xumnueckas cBsi3b. KoBasieHTHass (MOJdsipHAsT W HENOJISIPHAs))  CBSI3b.
DONEeKTPOOTPULATEIBHOCTh ~ XUMHUYECKUX  AJeMeHTOB.  MoHHas  CBs3b.

Meranauueckas CBSI3b

3.2

Tunbl KpucTalmIM4ecKux pemeéToK (aroMHas, WOHHAs, MeTaJlIMdecKast),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIIMYECKOW PEIIETKU U BHJIA

XUMHYECKOU CBA3U

Baxwuelimme npenctaBUTENIM HEOPraHUYECKUX BellecTB. Hemeramnsl u ux

COCOAUHCHNA. MeTamisl 1 ux COCIUHCHUA

4.1

Krnaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX COCNMHEHUH: OKCHUIOB
(comeobpasyrorue: OCHOBHBIE, KHCIJIOTHBIE, am(pOoTepHBIC) u
HecolieoOpasyomue; OCHOBaHUUM (MIETOYM W HEpPacTBOPUMBIC OCHOBAHMS);
KHCTIOT  (KHCIIOPOJCOAEpKAIIMEe U OECKUCIOPOAHBIE, OJHOOCHOBHBIC H

MHOTOOCHOBHBIE); COJIeH (CpEIHUX U KUCIIBIX)

4.2

duznyeckue MW XHUMHUYECKHE CBOMCTBa NPOCTBIX BCHICCTB-HECMCTAJIJIOB!

BOJIOPO/IA, XJIOpa, KUCIOpOaa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHUs

4.3

OU3NYECKUE U XMMHYECKHE CBOWCTBA IMPOCTHIX BELIECTB-METAJUIOB: JIUTHS,
HaTpHsl, Kajausi, MarHusi U KaJIbLIMs, alIOMUHUSA, *Keje3a. DIEeKTPOXUMUUECKUN

PAl HANIPSKEHUH METAJUIOB

4.4

OU3NYECKUE U XUMUYECKUE CBOMCTBA BOJOPOAHBIX COEAMHEHUI HEMETAIIOB:

XJIOPOBOAOPO/Ia, CEPOBOAOPO/IA, aMMHUAKA

4.5

dusznueckue U XMMHUYECKUE CBOMCTBAa OKCHUIIOB HemeTaiuioB: cepbl (IV, VI),
azora(ll, IV, V), docdopa(lll, V), yrmepoma(Il, IV), kpemuusa(IV). [lonyuenue

OKCHIA0B HEMCTAJIJIOB

4.6

Xumuyeckue cBorcTBa OKCUAOB: MeTaiioB IA—IIIA rpymn, munka, meau(Il) u

xeneza(ll, III). [Tomydyenre okcu10B METAIIOB

4.7

XUMHUYECKHEe CBOMCTBA OCHOBaHMH M aM(OTEPHBIX TUAPOKCUIOB (Ha IpUMeEpe
TUIPOKCUJIOB QNIOMHUHMS, JKene3a, LuHKa). [lonydyeHne ocHOBaHMM H

aM(OTEPHBIX THAPOKCUIOB

4.8

OOue XMMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOAHOM, CEPOBOAOPOIHON,

CEPHUCTOM, CepHOU, a30THOH, PochopHOM, KpeMHUEBOH, yronbHOH. OcoObie




XUMUYECKHE CBOMCTBAa KOHILICHTPUPOBAHHOM CEPHOM M a30THOW KHUCIIOT.

ITomyuyenue kucior

4.9

OOue xXMMHUYeCcKue CBOicTBa cpenHux cojeil. Ilomyuenue coneit

4.10

[Tomydenue, coOupaHue, pacro3HaBAaHUE BOJOPOA, KHCIOpOJIa, aMMHAaKa,

YIJIEKUCIIOTO Ta3a B 1a00paTopuu

4.11

[Tony4yenne aMMuaka, CEpHOM M a30THOW KUCIIOT B MPOMBIIITIEHHOCTH. OO01ue

COCOOBI MOTYYECHUSI METAIIIOB

4.12

I'eneTnueckas cBI3b MCXKAY KJIaCCaMH HCOPTraHNYCCKUX COGIII/IHCHI/Iﬁ

XUMHYECKHUE pEAKLIMU

5.1

Knaccudukarus XuMru4ecKux peakuuil o pa3aIuuHbIM MPU3HAKAM: 10 YUCITY U
COCTaBy YYacTBYIOIIMX B PEAKIMU BEILECTB, MO TEIUIOBOMY 3(QEKTy, Mo

W3MEHEHHIO CTEIICHEH OKHMCIICHUS XUMUUECKHUX SJIEMEHTOB
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TeruoBolt 3¢ ¢dekT XMMHUYECKOH peakuuu, TEePMOXMMUYECKHE YpaBHEHUSI.

DK30- ¥ 3HA0TEpMHUUECKHE peakuuu. TepMOXUMUYECKNE YPAaBHEHUS

53

OKHCANTENBHOBOCCTAHOBUTENBHBIE peakuu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomieccsl  OKUCIIEHUSI W BOCCTAHOBJIGHHUS.  DJEKTPOHHBIA  OanaHc

OKHCIUTEIILHOBOCCTAHOBUTCIILHOM pcaknuuu

5.4

Teopust anexTpoauTudeckoil auccouunanui. Karnonsl, aHMOHBI. DJIEKTPOIUTHI

1 HeRNEeKTPOouThl. CHIIbHBIE U c1a0ble 3MeKTpoNuThl. CTeNeHb JUCCOIUAIIIH

5.5

Peakiiun noHHOTO OOMEHA. YCIOBUS MPOTEKAHHs peakifii HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILLEHHBIC HOHHBIC YPABHEHUS PEAKLIUM

XuMUS ¥ OKpYyXKarolas cpena

6.1

BemecrBa u marepuansl B IIOBCEIHEBHOM KM3HM 4YenoBeka. be3omacHoe
WCIIONB30BAaHUE BEIICCTB M XHMHUYECKHX pEakUuid B J1a0Oparopuud U OBITY.

HepBaﬂ nmoMouib IMpu XUMUICCKUX 0XKOT'aX U OTPABJIICHUAX

6.2

XUMHUYECKOE 3arpsA3HEHHE OKpyXamomell cpeipl (KUCIOTHBIE —JIOXKIH,
3arps3HEHUE IOYBBI, BO3yXa M BOIOEMOB), CIOCOOBI €ro MpPeOTBpPAIICHHUS
[Ipenenbuas pomyctumas kouueHtpauus BemiectB (IIJIK). Ponp xumum B
pelICHNH JKOJIOTMYECKUX MpoOieM. YcueHHe NapHUKOBOTO 3ddexTa,

pa3pylieHue 030HOBOTO CJIOs

6.3

[Tpumenenue cepsl, a3ota, pochopa, yrepoaa, KpeMHUS U UX COCTUHEHUH B
ObITY, MEIWIMHE, TPOMBIIUICHHOCTH M CEJIbCKOM Xo3siiicTBe. llpumenenue
METAJUIOB U CIUIAaBOB (CTalb, YYryH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
IIPOMBILIEHHOCTH UX coenHeHull. [IoHsaTHE 0 KOPPO3UK METAIIOB, OCHOBHBIE

CTIOCOOBI 3aLIUTHI UX OT KOPPO3UHU

6.4

[TpuponHble HCTOYHHKH YIIEBOAOPONOB (Yroyib, NPHUPOAHBIN Ta3, HE(Tb),

MPOAYKTHI UX TIepepaboTKu (OEH3UH), UX POJb B OBITY U MPOMBIIIIEHHOCTH




[lepBoHauanbHBIE MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTMHEHMSX
6.5 ymiepoza (MeTaH, 3TaH, 3TUIEH, alleTUIEH, 3TaHOJ, NIMLIEPHUH, YKCYCHAs! KUCIIOTa).
' ITonsiTue 0 OMOIOrMYECKN BaXKHBIX BELIECTBAX: KHUPAX, OCNIKaxX, YIIIEBOAAX — U UX
pOJIY B KU3HU YEJI0BEKA
7 Pacuérsr:
7.1 1o (hopMysiaM XUMHUECKHUX COSTMHEHUN
7.2 Macchl (MaccoBO) 10U pacTBOPEHHOTO BELIECTBA B pacTBOPE
7.3 10 XUMUYECKUM YpPaBHEHUSIM

YYEBHO-METOAUWYECKOE OBECINIEYEHUE OBPA3OBATEJABHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

» Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A.

AxuuonepHoe o6mectBo «3narensctBo «IIpocBeiienne»

» Xumus: 8- kiacc: 6a30BbIl ypOBEHB: YUEOHUK; 5-€ n3nanue, nepepaboTaHHOE,

8 kiacc/ 'abpuensu O.C., OctpoymoB W.I'., CnankoB C.A. AKiinoHepHOE

obmectBo «M3narennbcTBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

« Taopuensin O.C., Ciragkos C.A.

Meronuueckoe nmocodue K yueOHUKy «Xumusi. 8 kiaaccy» (0a30BbIi

ypoBeHb). — M.: TIpocBenienue.

* Taopueasin O.C., Octpoymon WU.I.

MeTtoanueckoe nocooue Kk yueOHuKy «Xumus. 9 kimace». — M.:

IIpoceemenue.

* Taopuensin O.C., bepe3kun I1.H.

[Toypounslie pa3paboTku no xumuu. 8—9 kmaccel. — M.: BAKO.

* Taopueasin O.C., AmykoBa A.B.

Pabouas TeTpanp k yueOHUKY «Xumus. 8 kimace». — M.: lpoda.




* Taopueasin O.C., SAmykoBa A.B.

Pabouas TeTpanp k yueOHUKY «Xumus. 9 kinace». — M.: Ipoda.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

* Odunuanbubiid caut Y MK no xumun (m3aareancrBo «IlpocBemenne)
https://prosv.ru/umk/gabrielyan

* DJIeKTPOHHBbIE MPUJIOKeHNS K ydeOHuKaM (noctyn yepe3 QR-kon B
y4eOHUKE WUJTM Ha CaiiTe U3aTeIbCTBA).

* Poccuiickas 3ekTpoHHas mkoJja (PIII) — Xumus 8-9 kiaccsl
https://resh.edu.ru/subject/10/

« ®OUIIN — OTkpsoIThIi 0aHk 3aganui OI'D mo xumun
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

* HHTepakTHBHBIE TPEeHAXKEPHI U BUPTYAJIbHbIE JIA00paTOPUH
— https://edu.skysmart.ru
— https://foxford.ru

* BuaeoonbIThl U JEKIUH 10 XUMHUH
— https://voutube.com/c/XumusalIpocBenienue

— https://interneturok.ru



https://prosv.ru/umk/gabrielyan
https://resh.edu.ru/subject/10/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://edu.skysmart.ru/
https://foxford.ru/
https://youtube.com/c/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F%D0%9F%D1%80%D0%BE%D1%81%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D0%B5
https://interneturok.ru/

