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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHUHM Ha ypOBHE OCHOBHOI'O OOILEro oOpa3oBaHHs COCTaBJICHA Ha
OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOW MPOTpaMMbI
OCHOBHOTO 0ob0miero obpasoBanmsi, mpeactaBieHHbIXx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanpHON paboueld MpOrpaMMbl BOCIUTAHHS U C YYETOM KOHIEHIMH TMPENOIaBaHuUs
yueOHOro nmpenMera « XuMus» B 00pa3oBaTeabHbIX oprannzanusx Poccuiickoit deneparui.

[IporpaMMa mo xumuM Aa€T NMpeACTaBIECHUE O ILIENAX, OOLIe cTpaTreruu oO0y4yeHus,
BOCIIUTAHUS M Pa3BUTHs OOYYAIOUIMXCA CPEACTBAMH Y4eOHOTO IpeaMeTa, yCTaHaBIMBACT
00s3aTeNbHOE PEIMETHOE COJEPKAHNE, IPETYyCMATPUBAET PACIIPEACIICHHUE €ro MO Kiaccam
U CTPYKTYpHpOBaHME II0 paszlejaM M TeMaM I[porpaMMbl I10 XUMHUH, OIpPEAEIAeT
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XAapPaKTEPUCTUKH COJEPKAHUSA, PEKOMEHIYEMYIO
IIOCJIEIOBATEIBHOCTh MU3YUYEHHSI XUMUH C YYETOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€H, JIOTHKHU Y4eOHOTO TpoIecca, BO3PACTHBIX OCOOEHHOCTEN 00yUarouXcs, OTpeeisieT
BO3MOXXHOCTH TIpeaMeTa ISl pealn3anuy TpeOOBaHUN K pe3yibTaTaM OCBOCHHSI OCHOBHOM
oOpa30BaTeNbHON HpOrpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHMs, a TaKkxke
TpeOoOBaHUI K pe3yjbTaTaM OOY4YeHHMs XMMUU Ha YPOBHE Li€Jiel M3yuyeHus IpeaMmera U
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATENHFHOW JESATENBHOCTH OOYdYaromerocs MO OCBOCHHUIO
y4eOHOT0 CO/Iep>KaHMUs.

3HaHUE XUMUHU CIIY>KMUT OCHOBOH JUIs1 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIerocs,
€ro IpeJICTaBICHU O MaTEPUATILHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT (OPMUpPYEMbBIE
XUMHUEN MPEACTaBICHUS O B3aMMOIPEBPALICHUSAX SHEPTHMH W OO0 S3BOJIOLMH BELIECTB B
IpHUPOJIe, O MyTIX PemeHus TI00aIbHBIX MPOOJIEM YCTOMYMUBOTO Pa3BUTHS UEJIOBEUECTBA —
CBIPBEBOM, OJHEPreTUYEeCKOW, TMHUIIEBOM ¢ DKOJOTHYECKOW Oe30macHOCTH, MpodiieM
3/IpaBOOXPaHEHUS.

N3yuyeHne xumuu:

CHOCOOCTBYET pealn3alid BO3MOXKHOCTEW MJisi CaMOpa3BUTUS U (OPMUPOBAHUSA
KyJbTYpPBI INYHOCTH, €€ 001Iel 1 QyHKIIMOHATBHON TPAMOTHOCTH,

BHOCUT BKJaJ B (OPMHUpPOBAHME MBIIICHUS M TBOPYECKHX CIOCOOHOCTEM
oOyuarouxcs, HAaBBIKOB 170:¢ CaMOCTOATEJIbHON yueOHOU NEeATENBHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B IOBCEIHEBHOU
KU3HU, TaK U B TPO(PECCHOHAIBHON 1eATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHHS], 3aKJIaJIbIBAET OCHOBBI IIE€JIOCTHOTO
B3IUIla HAa €IMHCTBO NPHUPOABI M YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM JTAallOM B
(OpMHPOBAHNUN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYarOIINXCS;

croco0cTByeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHUAM, K TIPUPOJE, K YEIOBEKY, BHOCHUT CBOWM BKJaJ B IKOJIOTUYECKOE OOpa3OBaHME
00yyYaroImmxcs.

JlaHHbIE HaIpaBlIeHUs1 B OOyYEHUU XUMUU 00€CIIeUNBAIOTCS ClIEUU(UKON COAepKAHUS
yu4eOHOro MpeaMeTa, KOTOPbIM SBISETCS IEJAaroruuyeckyd aJalTUPOBAaHHBIM OTpPaKEHHUEM
0a30BOI HAYKH XMMUU Ha ONPEJEIEHHOM 3Tare €€ pa3BUTHUS.



Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHUs OPUCHTHPOBAH HA OCBOCHUE
O0OyYaroIMUMUCA CUCTEMbl TEPBOHAYAIBHBIX TMOHATUNW XHUMHH, OCHOB HEOPTraHUYECKOM
XMMHHU U HEKOTOPBIX OTJICJIbHBIX 3HAYUMBIX MOHSATUN OPraHMYECKON XUMHUH.

CrpykTrypa cofepkaHus MporpaMMBbl 110 XUMUH C(hOPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxoja kK €€ n3yuenuro. CoqepkaHue CKJIAIbIBACTCSI U3 CUCTEMBbI MOHITHI O XUMUUYECKOM
AJIEMEHTE W BELIECTBE U CHUCTEMBI MOHATUM O XUMHYECKOW peakuuu. O0€ ATH CUCTEMBbI
CTPYKTYPHO OPTraHU30BaHbI M0 MPUHIUITY MOCJIEI0BATEILHOTO Pa3BUTHSI 3HAHUN HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepnoanueckoro 3akona /I. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— IIPEJCTaBICHUH 00 AIEKTPOTUTHICCKON TUCCOIUAIIMH BEIIECTB B PACTBOPaX.

TeopeTuueckue 3HAHUSI PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKU TOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BHUBAIOTCS IIOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPYromy,
BBITIOJTHSST PYHKITUU OOBSICHEHUS W TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TMOTYYCHUS N3y4YaeMbIX BEIIIECTB.

OcBoeHHME TpOrpaMMBl IO XMMHH CIIOCOOCTBYET (hOPMHUPOBAHUIO IPEACTABICHUS O
XMMHUYECKON COCTaBISIONIEH HAyYHOM KapTHHBI MHpaA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI,
IIEHHOCTHOT'O OTHOIIEHHUSI K HAYYHOMY 3HAHHWIO M METOJlaM MO3HaHUA B Hayke. 3ydeHue
XUMUHU TPOUCXOJIUT C TIPHUBJICUCHUEM 3HAHWN W3 paHee M3yYEHHBIX YYCOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 kmacce» U «Pusnka. 7 Knace.

[Ipy n3yyeHUn XUMUU TIPOUCXOIUT (HOPMUPOBAHUE 3HAHUN OCHOB XHMHYECKON HAYKH
Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKOMN JICSITEIHPHOCTH YEJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJNbTYphl. 3ajadya y4yeOHOTrO MpeaMeTa COCTOUT B
(hOpMHUPOBAHUH CHUCTEMBI XUMUUYECKUX 3HAHUN — BaXHEHIINX (PAaKTOB, MMOHATHI, 3aKOHOB U
TEOPETUYECKUX TIOJIOKEHUM, JIOCTYIMHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
si3bIKa HayKH, B MPHOOIICHWM K HAYYHBIM METOJIaM IO3HAHHS IMPU U3YyYCHUH BEIIECTB U
XUMUYECKUX peakiuii, B (OPMUPOBAHUM U PA3BUTUM TO3HABATEIBHBIX YMEHUM M HUX
MPUMEHEHNH B YYeOHO-TIO3HABATEIHLHON W Y4eOHO-MCCIEAOBATEIILCKON JCATEIHHOCTH,
OCBOEHHUH IPaBWIT 0€30MaCHOTO OOPAIIICHHS C BEIIECTBAMHU B MIOBCEHEBHOM KU3HHU.

[Ipy M3ydyeHHM XMMHUK HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BaXKHOE 3HAUCHHUE
MPUOOPENIN TaKue 1eJH, KaK:

—  ¢opMHupoBaHWE  HMHTCIUICKTYaJlbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSITCIIbBHOMY TIPUHSATHIO PEIICHUH, CITOCOOHOM
a7anTHPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIIOBHAM KU3HHU;

— HaIpaBJICHHOCTh OOyYEeHHS Ha CHCTEMAaTHYeCKOe IPHOOIICHHE OOyJarolmuxcs K
CaMOCTOSITEJIbHOM  IMO3HABaTEJIbHOM  JIESITEIbHOCTH, HAay4YHBIM METOJaM IO3HaHWS,
(hOpPMUPYIONUM MOTHUBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XHUMHH,

— o0ecrmeyeHne yCIOBHH, CIOCOOCTBYIONMIUX MPUOOPETEHNUIO OOYYaIONUMUCS OTIBITa
pa3HOOOpa3HOM JIEATEIHPHOCTH, TTIO3HAHUS U CAMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB (KITIOUEBBIX
KOMIIETEHIIUH ), UMEIOITUX YHUBEPCAIbHOE 3HAYCHHUE JJISI PA3IMYHBIX BUJIOB JICSITCIHBHOCTH;



— ¢opMupoBaHue oO0IIeH (PYHKITMOHATBPHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM YHCJIE YMCHHH OOBSCHATh W OIICHWBAThH SIBIICHHUS OKPYXKAIOIIETO MHPA, HCIOIL3YS
3HAHUS U OIBIT, MTOJIYYECHHBIC TTPU U3YYCHUU XUMUU, IPUMEHSTh UX MIPU PEIICHUH MTPOOIeM
B [TOBCETHEBHOM KU3HU U TPYJOBOU E€ATEIbHOCTH;

— (QopMupoBanue y 0OyYarOmUXcs TYMAaHUCTHYECCKUX OTHOIICHUHN, ITOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JIJIS1 BRIPAOOTKH 3KOJIOTHYECKH I1€JIECO00Pa3HOTO TTOBEACHUS
B OBITY M TPYJOBOM JESITCIHLHOCTH B IIEJISIX COXPAHCHHsI CBOETO 3J0POBBS M OKPYKArOIIEH
MIPUPOTHON CpebI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHMSI OOIICUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO M HANIPABICHHOCTH JATBHEHIIIETO 00yJeHUSI.

OO611ee ynciIo YacoB, OTBEAEHHBIX JJIA U3yUYEHUS XMMUU Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeNi0), B 9 kitacce —
68 yacoB (2 Jaca B HEJIENIO).



COILEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Pombe XUMuM B KU3HU 4YETOBEKAa. XMMHS B CUCTeME HayK. Tena u
BelecTBa. du3nuecKkue CBOMCTBA BElIECTB. ArperaTHoe cocrosiHue BemiectB. [lonarue o
MeTOoJIaX MMo3HaHus B XUMUU. YucTeie BenlecTBa U cMecu. CriocoObl pa3ieIeHus CMecen.

ATOMBI U MOJEKYJIbl. XUMHUYECKHAE 3JIEMEHTh. CHUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTble U COXKHBIE BEelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. (OTHocuTenbHass aTtomMHas wmacca. OTHocUTeNbHas
MOJIEKYJISIpHas Macca. MaccoBast 107151 XUMMHUYECKOT0 3JIEMEHTA B COSITUHEHHH.

KomnuectBo BemectBa. Monb. Moisipaas Macca. B3auMocCBsI3b KOJIMYECTBA, MACChl U
YHCIIa CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTel mo hopmMynaM XUMHUIECKUX COCTUHEHUH.

OU3NYECKUE U XMUMUYECKUE SIBJICHUS. XUMUYECKasl Peakuus U €€ NMPU3HAKU. 3aKOH
COXpaHEHHUsI MAacChl BeIIEeCTB. XUMHUYECKHE YypaBHeHUdA. Kiaccudukamuss XUMUYECKUX
peakiuii (CoeIMHEHUs, pa3JIoKEeHUs, 3aMeIeHusI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMUYECKOM TMOCYI0H, IpaBHiIaMy pabOThI B Tabopatopuu U MpuEMaMu
oOpariieHus ¢ J1abopaTopHbIM 000PY/I0BAaHUEM, U3YUCHUE U OMHCAaHUE (PUBUYECKUX CBOMCTB
00pa3iioB HEOPTaHUYECKUX BEIIECTB, HAONIOeHHE (U3NUECKUX (IJIaBJIEHUE BOCKA, TasHUE
JIbJa, pacTUpaHHWE caxapa B CTYIKE, KUIEHHWE M KOHJCHCAIUS BOJbI) U XHUMHYECKUX
(ropeHue cBeuM, NPOKAIMBAHUE MEAHOW MPOBOJIOKH, B3aHMMOJEHCTBHE MENa C KUCIOTOM)
SBJICHUN, HAOIIOJICHUE U OMNKHCaHWE TMPU3HAKOB TMPOTEKAHUS XUMHYECKUX pEeaKIui
(paznoxeHue caxapa, B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3iioxKeHUE
ruapokcuna menu (1) mpu HarpeBaHuu, B3auMOJCHCTBHUE *Keje3a C PAaCTBOPOM COJIM METU
(II), m3yyeHue cmocoOOB pa3lieNiecHus CMeceld: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BBITIAPUBAHWE, MUCTWULIIUSA, XpoMmaTtorpadus, MPOBEACHUE OYUCTKA TOBAPCHHOM COJIH,
HaOMIOZICHUE W OMNHCAHWE PE3YyJIbTaTOB MPOBEACHUS OIMNbITA, WIUTIOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHKE MOJIENIel MOJIEKYJT (IIIApOCTEP>KHEBBIX ).

Baxuenue npeacTraBuTe M HCOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopos — 3JIEMEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoaa B mOpupojae, (PU3HUECKME W XHMHYECKHE CBOWCTBa (peakuuu
roperus). Oxcuabl. Ilpumenenune xkucnopoga. CrnocoObl TOMyYEHHUs KHUCIOpoAa B
naboparopud U npomblnuleHHOCTH. KpyroBopor kuciopona B mnpupoge. O30H —
JUTOTpOITHAs MOAUPUKAIINS KUCTOPOa.

TernoBoit 3p(PEeKT XMUMHUECKOW peakIuh, TEPMOXMMHYECKUE YpPAaBHEHMS, 3K30- H
DHAOTEPMUYECKUE pEaKUMU. TOIUIMBO: Yroiab M METaH. 3arpsA3HEHHE BO3AYyXa, YCHICHHUE
napHUKOBOTO A (dexTa, pa3pyIieHue 030HOBOTO CIIOS.

Bonopon — osmeMeHT M IpocToe BemiecTBO. HaxoxaeHue Boxopona B IIPUPOJE,
(bu3nYecKue 1 XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOObI ofydyeHust. Kuciorer u comnu.

MonsipHbiil 00BEM ra3oB. PacyéTel M0 XUMUYECKUM YPAaBHEHUSIM.



Pusnueckne cBOMCTBAa BOIbI. Boxa kak pactBopurtenb. PacTtBopel. Hacelennsie n
HEHACBIIICHHBIE PACTBOPHI. PacTBOpMMOCTH BElIECTB B BojE. MaccoBasi J0Jsl BEIIECTBA B
pactBope. XMMUYECKHUE CBOMCTBA BOJbl. OCHOBaHUA. Posib paCTBOPOB B IPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Boabl B mpupoje. 3arpsi3HEHUE NPUPOIHbIX BoA. OXpaHa U OYHCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuasl. Kimaccuukarms OKCHIOB:
coneoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U  HecosieoOpa3yrolme.
Homenknatypa okcuaoB. duznueckue M XHUMHUYECKHE CBOMCTBa OKcuaoB. [lomydenue
OKCHUJOB.

OcHoBanusa. Kmaccudukanust ocCHOBaHHWH: MIENOYM W HEPACTBOPHUMBIC OCHOBAHWSL.
Homenknarypa ocHoBaHuil. PU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lomydeHue
OCHOBAHUM.

Kucnorel. Knaccudukamms kuciaor. Homenkmarypa kucioT. POusudeckue U
XAMUYECKUE CBOMCTBA KUCJIOT. Pan axktuBHOocT MetayuioB H. H. bekeroa. Ilonydenue
KHUCJTIOT.

Commm. Homenkmarypa cosieil. @u3nyeckue 1 XuMH4ecKre cBoicTBa conen. [lomyuenue
COJIEH.

I'eneTnueckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHHUI.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONPEACICHUE COJCPXKAHUS KHUCIOpOJa B BO3AYyXE, IOJYYCHHE,
cobupanue, paclio3HaBaHUE U U3YYCHUE CBOMCTB KUCIOPO/1a, HAOIMIOEHUE B3aUMOACHCTBUS
BEILIECTB C KHUCJIOPOJIOM M YCJIOBHUS BO3HHUKHOBEHHUS U TPEKpaIleHUs TOpeHus (moxapa),
O3HAKOMJICHHE C 00pa3llaMu OKCHIOB U OMHCAaHUE MX CBOMCTB, MOJydeHHUE, cOOUpaHUeE,
pacrio3HaBaHMEe M HM3y4Y€HUE CBOMCTB BOJOpojaa (FOpEHHUE), B3aUMOJCHCTBHUE BOJOPOJA C
okcunoMm mean (II) (BO3MOKHO MCIOJIb30BaHUE BHICOMATEPHAIIOB), HAOIIOICHHE 00Pa3I[0B
BEILIECTB KOJUYECTBOM 1 MOIIb, HCCIENIOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIECTB C
Pa3IMYHOM PaCTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOU J0JIEN
PacTBOPEHHOIO BEIIECTBAa, B3aUMOJECHCTBHE BOJLI C MeTaUlaMU (HAaTpPUEM U KaJIbI[UEM)
(BO3MOKHO HCIIOJIB30BaHUE BHUJICOMATEPHUAIIOB), UCCIEIOBaHUE OOpa3llOB HEOPraHUYECKUX
BEIIIECTB Pa3IMYHBIX KJIACCOB, HAOIIO/ICHHE U3MEHEHHSI OKPAaCKH MHJIMKATOPOB B pacTBOpax
KHCJIOT W IIejouei, u3ydeHue BzaumozeicTBus okcupa meau (II) ¢ pactBopom cepHoit
KUCJIOTBI, KHUCJIIOT C METaJIaMH, pPEaKIuid HEUTpaau3alliM, MOJy4YCHHE HEpacTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJIHOTO MeETajula JAPYTMM W3 pPacTBoOpa COJM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 M0 TeMe «BaKHEUIIINE KJIACChl HEOPTAHUYECKUX COCTUHEHUID.

IMepuonuueckuii 3axoH u Ilepuoauyeckasi cucreMa xumuieckux 3jgementon /1. U.
Menpgeseena. Crpoenne aTOMOB. Xumuueckas CBA3b. OxucauTeIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN

[lepBbie TOMBITKH KiIacCCU(PUKAIIMK XHUMHYECKUX JJIeMEHTOB. [loHATHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (IIEJOYHbIC U IIEIOYHO3EMEIIbHBIE METAaJUIbl, T'aJOT€Hbl, UHEPTHHIE
rasbl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHbBIE OKCUIBI U THAPOKCHU/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux 3nemMeHtoB /[l H.
MenneneeBa. Kopotkonepuoanas u amuHHOTIeproaHas ¢hopmbl [leproamdeckoil cHCTEMBI



xumudeckux sneMeHToB . M. MenneneeBa. llepuonpl n rpynmnbl. PU3HYECKHANA CMBICIT
ITOPSAAKOBOIO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CocrtaB artoMHbIX siaep. HM3orombl. Onektponbsl. CtpoeHue
AJIIEKTPOHHBIX 000J704YeK aTOMOB TMepBbIX 20 XUMHUYECKHX 3JIeMeHTOB llepuomnyeckoi
cucremsl /1. 1. MenneneeBa. XapakTepuCTUKAa XUMHAYECKOTO JJIEMEHTA IO €T0 TOJIOKEHUIO
B [lepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHs  paguyca  aTOMOB  XUMHYECKUX  JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOJIaM.

3nauenue llepuoamueckoro 3akoHa u IleproaUYecKOl CHCTEMBI XHUMHYECKUX
AJIEMEHTOB JUIS Pa3BUTUA HAYKHU U pakTukuU. [1. 1. MenaeneeB — yu€HbIl U rpakIaHUH.

Xumuyeckass  cBsizb.  KoBajeHTHas  (MOJiApHAasT W HENOJISIpHAsl)  CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMHYECKUX AJIEMEHTOB. IOHHAS CBA3b.

Crenenp okxucneHus. OKUCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakiuu. [Ipoueccsl
OKHCJICHHS] U1 BOCCTAHOBIICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3IoB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJICHCTBHE THAPOKCUAA
LIMHKA C paCTBOPAMM KUCJIOT U LIEI0YEH, IPOBEICHUE OIBITOB, MILUTFOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH (TOPEHHE, PEAKIIUU PA3TIOKEHUS, COSTUHEHUS ).

Mesicnpeomemmuoie cea3u

Peasmszannss MeEXNpeOIMETHBIX CBSA3EHM TIPU  M3YYEHHH XUMUA B 8  Kjacce
OCYIIECTBIISIETCSl Yepe3 MCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHSTUHN, SABJISIOLIMXCSA CUCTEMHBIMU I OTIEJIBHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOI'O
LHKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (haKT, THUIIOTE3a, TECOPHUS, 3aKOH,
aHanmW3, CHUHTE3, KiIacCUpUKANMsI, TECPUOTUIHOCTh, HAOIIOJACHUE, OKCIICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: marepus, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, 3JEKTPUYECKUNA 3apsijl, BEIIECTBO, TEJIO, O0BEM, arperaTrHoe
COCTOSIHHE BEIECTBA, ra3, GU3NICCKUE BEIIMYNHBI, CAUHUITBI U3MEPEHUS, KOCMOC, TUTAHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE TMOPOJbI, TOJE3HBIE
HCKOTIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XuMHUYeCKasi peaKkuus

Ilepuonnueckuit 3akoH. llepuonnueckas cucrema XuUMHYeCKHX 3ieMmeHToB [, .
MengneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XHWMHYECKHX
3JIEMEHTOB TEPBBIX TPEX IMEPHUOJIOB, Kajlus, KaJbLHSI U UX COCAUHECHUN B COOTBETCTBUU C
ITOJIOKEHUEM DIIEMEHTOB B [leprnonnueckon cucTeMe U CTpPOEHHEM X aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMUYECKOW CBS3U. THUIBI KPUCTATUIMYECKHX PEIIETOK,
3aBUCUMOCTbh CBOMCTB BELIECTBA OT TUIA KPUCTALUIMYECKOW PEIIETKU U BUJA XUMUYECKOU
CBSI3U.



Knaccudukanus m HOMEHKIATypa HEOPTraHMYECKUX BEIIECTB. XMUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAILIUXCS K Pa3JIMYHBIM KJaccaM HEOPraHMYECKUX COCUHEHUN, TeHETHYECKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudpukanus XMMUYECKUX pEaKIUM O pa3nyHbIM MpU3HAaKaMm (MO0 YUCITYy H
COCTaBy Y4YacTBYIOIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO
CTENEHEH OKUCIIEHUS! XUMUYECKUX 3JIEMEHTOB, IO 00OPaTUMOCTH, 10 YYACTHIO KaTaIu3aTopa).
DK30- M SHIOTEPMHUUYECKHUE PEAKIINN, TEPMOXHUMHUYECKUE YPABHEHMUSL.

[TonsiTue o ckopocTy XuMHueckoi peakuuu. [lonsTre 00 06paTUMbIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHATHEe O rOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsarue o
karanuse. lloHATHE O XUMHUYECKOM paBHOBeCHMU. DaKTOpPHI, BIUSAIOIIME HA CKOPOCTh
XUMUYECKON pEeaKuu U MOJ0KEHHE XUMUYECKOTO PABHOBECH.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, 3JCKTPOHHBIM OajaHC OKHCIUTENbHO-
BOCCTAaHOBUTENBHOM peakiuyu. COCTaBICHHE YPaBHEHUN OKHACIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAHUEM METO/1a 3JIEKTPOHHOT0 OajaHca.

Teopus SJIEKTPOIIUTHYECKON AUCCOIUALIAN. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI,
aHUOHBL. MeXaHHM3M JMCCOLUMALMM BEIIECTB C PA3NMYHBIMU BUIAMU XUMHUYECKOW CBS3U.
Crenens nucconuanuy. CUIbHBIE U CIIA0BIE AJIEKTPOJIUTHL.

Peakuuy noHHoro ooMeHa. Y clioBusl POTEKaHUs peakuii HOHHOrO OOMEHa, MOJIHbIE U
COKpAILEHHBIC HOHHBIE ypaBHEHUS peakuuii. CBOKWCTBA KUCIIOT, OCHOBAHUI U COJIEM B CBETE
MPECTaBICHUA 00 ANEKTPONUTHYECKON aucconuanuu. KadecTBeHHbIE peakluyd Ha HOHBI.
[TonsiTre O TUAPONU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEISMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKHX BELIECTB —
METAJJIOB U HEMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATpus),
MCCJIEI0BAHNE 3aBUCHUMOCTU CKOPOCTH XMMHUYECKOW peaklUuHd OT BO3IAEHCTBUSA Pa3IMUYHBIX
(GakToOpoB, HCCIEJOBAHUE  AJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEUIECTB, Ipoliecca
JUCCOLMAIMU KHUCIIOT, IIeJIo4Yeill U cojeil (BO3MOKHO HCIIOJIb30BAaHUE BUAEO MATEPHAJIOB),
MPOBEJICHUE OMBITOB, WLTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUSI PEAKIM HOHHOTO OOMEeHa
(oOpa3oBaHue ocajka, BbIAEICHUE raza, o0pa3oBaHUE BOJbI), OIMBITOB, MILTIOCTPUPYIOIINX
IPUMEPBl OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUN (TOpEHUE, PEAKIUH Pa3I0KEHHUS,
COEIMHEHMs), PAClO3HABAHME HEOPraHMYECKHX BEUIECTB C IOMOIBI0 KaueCTBEHHBIX
peakLMii Ha HOHBI, PEIICHNE SKCIEPUMEHTAJIBHBIX 3aad.

Hemeranibl 4 MX coeiMHEHUSA

OOmiasi xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
cTeneHn okucieHus. CtpoeHne u (U3MUECKHe CBOMCTBA MPOCTHIX BEIECTB — TaJOr€HOB.
XUMUYECKHE CBOICTBa Ha MpUMeEpe Xjopa (B3auMOAEHCTBUE C MEeTallJlaMHi, HEMETAJIaMH,
miesiouaMu).  Xnoposogopod. ConsHas KHCIOTa, XUMHUYECKHE CBOICTBa, IOJIy4YEHHE,
IpUMEHeHue. JlelicTBrue XJiopa W XJIOPOBOAOPOAA HA OPraHM3M 4eloBeKa. BaknHenmme
XJIOPUIBI M X HAXO0KJIEHHUE B PUPO/IE.

OOmias xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTeneHnu okucieHus. CTpoeHue u (pusndeckre CBOMCTBA MPOCTHIX BEILECTB —
KHCIIOPOJa U cepbl. AJIOTPONHbIE MOJAM(PUKALMM KUCIOPOAA M Cepbl. XHUMHUYECKUE



cBolicTBa cepbl. CepoBOAOPOA, CTpOeHUE, (PU3NUECKUe U XUMHUUYECKUE CBOMCTBA. OKCHIIBI
cepbl Kak MpEACTABUTEIN KHCIOTHBIX OKCHJIOB. CepHas KHUCIIOTa, (PU3HYECKHE U
XUMHUYECKHE CBOWCTBa (00IIME KakK MPEeACTaBUTENS Kilacca KHUCIOT M Clenu(pUYecKue).
XUMUYECKHE pEeaKluy, JEKAIIUE B OCHOBE IPOMBILUIEHHOIO coco0a MOIy4YeHHUs] CepHOU
KUCIOTHL. [IpuMenenne cepHor KucaoTsl. COIM CEPHOM KHUCIIOTHI, KAUECTBEHHAs pEaKLIHs Ha
cyib(dar-uoH. HaxoxieHue cepbl U €€ COEIUHEHUN B MPUPOAE. XUMUUYECKOE 3arps3HEHUE
OKpYXaIoIel CpeAbl COCAMHEHUSMU cepbl (KHCIOTHBIE OXW, 3arpsi3HEHHE BO3AyXa M
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAILICHHS.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE CTENEHU OKUCIEHUSA. A30T, pacnpoCTpaHEHUE B MpUpoae, (puznyeckue u
xumMuyeckue cBoicTBa. KpyroBopor aszora B mnpupone. AMMHAK, €ro (U3MYECKUE U
XUMHUYECKHE CBOWCTBA, MOJydeHHE M IpuMeHeHue. Coau aMMOHMS, UX (U3NYECKUE U
XUMHUYECKUE CBOWCTBA, MpUMEeHEeHUE. KauecTBeHHas peakuus Ha MOHbBl aMMOHHUA. A30THas
KHCJIOTa, €€ MOoJdy4YeHue, (pu3ndeckrue U XMMHUYECKHe CBOMCTBA (00IIMe KaK MpeacTaBUTENs
KJlacca KUCoT U cnenuduyeckue). Mcnoab30BaHne HUTPATOB U COJIE aMMOHHSI B KAUECTBE
MUHEPATBHBIX y100peHnil. XUMHUECKOe 3arpsa3HEHNE OKPYKAIOIIEH CPebl COSAMHEHUSIMHU
a3oTa (KHUCIIOTHBIE JIOKIHM, 3arps3HEHHE BO3JayXa, MOuBbl M BOJoEMOB). Docdop,
ajyoTponHble Moaudukanuu ¢ocdopa, usmueckue M XUMUYECKHEe CBOMCTBa. OKcuI
dochopa (V) u pochopnast kucnora, Gpu3NUECKUe U XUMHUUYECKHE CBOMCTBA, MOJIyUYECHHUE.
Hcnonb3oBanue (pochaTtoB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUH.

Obmias xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble  CTENEHW  OKHUCIECHUSA.  YIJIepoja,  aJUIOTPOIIHble  MOAM(UKAIMH,
pacnpocTpaHeHHEe B IMpHUpojae, (U3MUECKHMEe M XUMHUYECKHE CBOMCTBAa. AJCOpOIMS.
KpyroBopor yriepoma B mpupoge. Okcuiabl yriepoaa, MX (U3NYECKUE W XUMHUYECKHE
CBOMCTBA, JICMCTBUE HA YKUBbIE OPraHU3MBbI, MOJYYEHUE U MNPUMEHEHHE. DKOJIOTMYECKUE
npoOsieMbl, CBsA3aHHbIE ¢ okcuaoM yriepoga (IV), rumoresa riobanbHOrO MNOTEIUIEHHUS
KJIUMaTa, NapHUKOBBIM 3¢¢dekr. YroinpHas Kuciota W €€ COidM, UX (PU3NYECKUE U
XUMHUYECKUE CBOWCTBA, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayabHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHMSIX yriepoaa
(MeraH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, TJIULEPUH, YKCyCHas Kuciorta). lIpupoaHsie
WMCTOYHHUKHU YTJIEBOAOPOAOB (Yrojib, NPUPOAHBIA ra3, HEQTh), TPOIYKTH UX MHEPEepadOTKU
(6eH3WH), WX pOJIb B OBITY M NTPOMBIIUICHHOCTH. [loHSATHE O OHMOJIOTHYECKH BaKHBIX
BELIECTBAaX: KUPAX, OeJKax, yrieBoJax — U HUX POJIM B JKU3HM 4eloBeka. MarepuaiabHOe
€AMHCTBO OPTaHUYECKUX U HEOPraHUYECKNUX COCINHEHUN.

Kpemuuii, ero ¢usznueckue M XUMHUYECKHE CBOMCTBA, IMOJYYEHHE U NPUMEHEHHUE.
Coenunenust kpemHust B mnpupoje. O6mue mnpencrtabienus o0 oxcunae kpemuus (IV) u
KpeMHHEBOW Kuciaore. CHIMKAThl, MX HCIOIb30BaHUE B OBITY, B MPOMBIIIIEHHOCTH.
Baxkneiimue crpoutenabHble MaTepUalibl: KEpaMHUKa, CTEKJIO, IEMEHT, OETOH, JKeIe300€TOH.
[IpoGnembl 0Ge30macHOro0 MCHOJB30BAaHUSL CTPOMUTEIBHBIX MATEPHAIOB B IOBCEJHEBHOU
KU3HH.



Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJSTHOM  KHCJIOTHI,
IIPOBEJCHUE KAYECTBEHHBIX pEaKUUil Ha XJIOPHUA-MOHBI W HAONIOJACHHE NPU3HAKOB UX
MPOTEKaHUsl, ONBITHI, OTPAXKAIOIINE (PU3NYECKUE U XUMUYECKUE CBOMCTBA raJIOTEHOB U UX
COEIMHEHHI (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), O3HAKOMJIEHHUE C 0Opa3lamMu
XJIOpUI0B (TaJIOT€HUI0B), O3HAKOMJIEHHE C oOOpa3naMu cepbl U €€ COCAUHEHUSIMU
(BO3MOXKHO HCTONB30BaHUE BHUACOMATEpPHUAIOB), HaAONIOEHHE Tpoliecca OOYTIUBaHUS
caxapa IIOJ JEHCTBHEM KOHLUEHTPHUPOBAHHOM CEPHOW KHCIIOTBI, HW3YyYEHUE XUMHUYECKUX
CBOMCTB pa30aBIIEHHON CEpHON KUCIIOTHI, MPOBEACHUE KaUECTBEHHON peaklMM Ha Cysbdat-
MOH U HaONIO/ICHNE TIpU3HaKa e€ MPOTeKaHus, O3HAKOMIICHUE C (PU3NYECKUMHU CBOMCTBAMH
azora, ¢ochopa M HUX COCAUHEHUN (BO3MOXKHO UCIIOJIB30BAaHUE BHUJIECOMATEPUATIOB),
oOpa3uamu a3oTHBIX U QocOpHBIX yAOOpEHUM, OyuYeHne, COOMpaHue, paclo3HaBaHUe U
U3Y4YEHUE CBOWMCTB aMMMAKA, IPOBEIAECHUE KAYECTBEHHBIX pPEAKUUNA HA WOH aMMOHHUSA U
docdaT-noH U U3yueHHE NMPU3HAKOB UX MPOTEKaHMsI, B3aUMOICUCTBUE KOHLIEHTPUPOBAHHON
a30THOM KHCIOTBI C MEIbI0 (BO3MOXXHO MCIOJB30BAHUE BUJICOMATEPHATIOB), H3YUYEHUE
MOJIeTIel KPHUCTAUIMYECKUX pemETOK anmasza, rpaduta, (QysuiepeHa, O3HAKOMIICHHE C
MPOLIECCOM aJICOPOIMN PACTBOPEHHBIX BEILECTB aKTHMBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IPOTUBOrasa, MOoJIy4eHHe, cOOMpaHue, pPaclio3HaBaHWE U H3YyUYEHUE CBOMCTB YTJIEKUCIOrO
rasa, MpOBEJICHUE KAUYECTBEHHBIX pEaKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U HU3YyYEHHE
MIPU3HAKOB UX NPOTEKAaHMs, 03HAKOMJIEHUE C MPOAYKIIMEN CUIIMKATHON MPOMBIIIIEHHOCTH,
pelIeHre SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxkHelre HeMeTallJIbl U UX COCTUHEHUS.

MeTa/libl M X COCAUHEHMS

OOmiass XapakTepUCTUKAa XUMHUYECKUX 3JEMEHTOB — METaUIOB Ha OCHOBaHUM UX
nonoxenuss B llepuomnueckor cucreme xumuueckux snemeHToB [[. M. MenneneeBa u
ctpoeHus artomoB. CrpoeHwe MeramuioB. MeTtaminyeckas CBA3b M MeTajuIMuecKas
KpUCTaJUIMYECKasl PEHIETKA. DIIEKTPOXUMHUYECKUIN Pl HAPSKEHUA MeTauioB. Pusndeckue
U XUMHUYECKHE CBOMCTBa MeTauioB. OOmme crnocoObl momydeHus mMetamioB. [lonsTtue o
KOPpPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT Koppo3un. CIiaBsl (CTalb, YyryH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[IlenouHbIE METAJUIBL: MTOJ0KEHNE B [leproanueckoi cuCTEME XMMUYECKUX JIEMEHTOB
H. W. MeHnneneeBa, CTpOE€HHME HUX AaTOMOB, HaxoxiaeHue B npupoae. dusnueckue u
XUMHUYECKHUE CBOICTBa (Ha mpumepe Hatpust M kanusg). OKCUIbl U THAPOKCHUIBl HATPUS U
kanud. [I[pumeHeHre nenoYHbIX METAIOB U UX COEUHEHUH.

[I{eroyHO3€MENBHBIE METAJUIBI MAarHuid M KalbLUi: TNOJIOKeHHEe B llepmoanueckon
cucTteMe XuMu4eckux 3ineMeHToB [I. 1. MenneneeBa, cTpoeHHE UX aTOMOB, HAXOXK/ICHHE B
npupone. Pusnueckue M XUMHUYECKHE CBOWCTBA MarHus W Kajupuusa. BakHelmue
COE€IUMHEHUs] Kaibliug (OKCHI, TUAPOKCHUM, cosn). KECTKOCTh BOABI M CHOCOOBI €€
YCTPAHEHHSL.

AmomuHnii: nonoxkenue B llepuonnueckon cucreme xumudeckux annemeHToB [ .
MeHnpneneeBa, CTpOCHHME aToOMa, HAaxXOXKJIECHHWE B npupoac. PuU3NUECKME W XHUMHUYECKUE
CBOIcTBa amtoMuHusA. AM(pOTEpHBIE CBOICTBA OKCH/A U THAPOKCUAA aTFOMUHUS.



Kenezo: monoxenue B Ilepumoamyeckoit cucreme XumMuyeckux syemeHtoB J[. .
MenpeneeBa, CTpOCHHE aToOMa, HaxXOXKJIE€HHWE B mpupoae. PU3NUECKHME U XHUMHYECKUE
cBoiicTBa >kene3a. Oxcuapl, ruapokcuabl u conu xkenesa (II) u xenesa (III), ux cocras,
CBOWCTBA U MOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIeHHE ¢ oOpa3laMi METaUIOB M CIUIaBOB, WX (U3NYECKUMHU CBOICTBaMH,
U3Y4YEHUE PE3YNIHTATOB KOPPO3UH METAILIOB (BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB),
OCOOEHHOCTEW B3aUMOJICMCTBUS OKCHJA KalbllUd W HATpus C BOJON (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HCCIIEIOBAHUE CBOWMCTB JKECTKOM BOJBI, Mpolecca
TOpEHUs Keje3a B KUCIOpoe (BO3MOKHO HCIOJIb30BAaHUE BUIEOMATEPUAJIOB), MPU3HAKOB
MPOTEKAHUSI KAUECTBEHHBIX PEAKIINil HA MOHBI: MAarHus, KajabllUs, AIFIOMUHUS, [TUHKA, JKeJie3a
(IT) u xene3a (I1I), menu (I1), HaOmrOEHKE U ONKCAHKUE MIPOILIECCOB OKPAIIMBAHUS TIJIAMEHU
MOHAMU HATpUs, Kaldus U Kaiublusg (BO3MOXXHO MCIOJB30BaHUE BHIEOMATEPHAIIOB),
uccienoBaHre amMQpOTEPHBIX CBOWCTB THUIPOKCHAA AaIOMUHUS W THIPOKCUIA IMHKA,
pelIeHrne SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHel e MeTaibl U X COSUHECHUS.

XHMUA ¥ OKpPY:KaOLIAs cpeaa

BemectBa u wmarepuansl B IMOBCEAHEBHOW JKM3HM 4elloBeKa. be3omacHoe
MCII0JIb30BAHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIIs Ipu XUMHUYECKHUX
05KOTax W OTPABIICHUSIX.

XHUMHUUYECKOE  3arps3HEHUE  OKpyXkKaroumed cpenbl  (mpeaenbHas — JAOMyCTUMAas
KOHIIeHTpalus BeiiecTs, Aanee — [1JIK). Posib XxumMuu B perieHur 3KOJOTHUECKUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pa3loB MaTepuasoB (CTEKJIO, CIUIaBbl METAJJIOB, IOJMMEPHbIC
MaTepHuabl).

Mesxcnpeomemmnuwie ceasu

Peanmzanust MEXNpEeIMETHBIX CBSI3€M TMpU M3YYEHUH XUMUH B 9  Kjacce
OCYIIECTBJISIETCSI Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U
MOHATHUM, SIBJSIOMIMXCS CUCTEMHBIMU JIJIi OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO
LAKJIA.

OOmue ecTecTBEHHO-HAY4YHbIC TMOHSATHS: HAY4YHBIM (hakT, TUIOTe3a, 3aKOH, TEOpHs,
aHaIM3, CHUHTE3, KiIacCU(pUKAIMs, TMEPUOJUYHOCTb, HAOIIOJECHUE, HKCIIEPUMEHT,
MOJICIUPOBAaHUE, HM3MEpEHHEe, MOJelb, SBJICHHUE, MAaPHUKOBBIA A(P(PEKT, TEeXHOIOoTrus,
MaTepHuabl.

dusuka: Marepus, aToMm, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHWJ, H30TOIbI,
pPaaMOaKTUBHOCTh, MOJIEKYJIa, DJICKTPUYECKU 3aps]l, MNPOBOJHHUKHU, IOJYHIPOBOIHHUKH,
IURJIEKTPUKH, (POTOAIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, I'a3,
pPacTBOp, PacTBOPUMOCTbH, KPUCTAUIMYECKAs] PEHIETKa, CIUIaBbl, (DU3NYECKHUE BEITUYUHBI,
€AMHULBI U3MEPEHHMS, KOCMUYECKOE MPOCTPAHCTBO, MIJIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunres, apixanue, 6mochepa, 3KOCUCTEMA, MHHEPAIbHBIE yI0OpEHHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE TMOPOJbI, TOJE3HBIC
HCKOIIaeMbl€, TOIJIMBO, BOJIHBIE PECYPCHI.



IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMSI MPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHHS
JOCTUTAIOTCSI B XOJ€ OOy4YeHHMs XHMHH B €IMHCTBE Y4YeOHOW M BOCHHUTATEIHHOU
JESITeIbBHOCTU B COOTBETCTBUM C TPAAMLMOHHBIMU POCCUWCKMMM COLUOKYJIbTYPHBIMU U
JTYyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSMH, MPHUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU
MOBE/ICHUSA M CIIOCOOCTBYIOT IMpOIieccaM CaMOIO3HAHHs, CaMOPA3BUTHUS U COIUAIHA3AINH
00yyYaroImmxcs.

JIMYHOCTHBIE PE3YJIbTaThl OTPaXKalOT TOTOBHOCTb OOYYarOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHBHBIX LICHHOCTHBIX OPUEHTALUN U PaCUIMPEHUE OTIbITa IEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMoTHYECKOro BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOILIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAayYHOMY HAcCJIEJIMI0, TOHMMAHUS 3HAUYEHUs XMMHUYECKOM HAyKH B JKM3HU COBPEMEHHOTO
oO1iecTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOMN HH(OpMaLMel 0 mepeoBbIX JOCTUKEHUSIX U
OTKPBITHSIX MUPOBOH M OTE€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

IPEJICTABICHHUS] O COLMAJIBHBIX HOpMax M IMpaBUIaX MEXKJINYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, = KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOILECTBEHHO  IIOJIE3HOW,
y4eOHOHMCCIIEI0BATENBCKOW, TBOPUYECKOM M JIPYTUX BHJAX JEATEIbHOCTH, FOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOW NIEATEIBHOCTH MPH BBHIMOJIHEHUU Y4YEOHBIX, MO3HABATEIBHBIX
3a]a4, BBINOJIHEHUH XUMHUYECKMX OSKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX IPOEKTOB,
CTpEMJIEHMSI K B3aUMOIOHMMAaHWIO U B3aMMOIIOMOLIM B IIpoLecce AJTOH yueOHOU
JEeSATENbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE IMOBEJIEHUE U IMOCTYNKU CBOMX TOBApHUILEH C
MO3ULIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIEACTBUIM OCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MMO3HAHUSA:

MHPOBO33PEHYECKHE IPEACTaBICHUS O BEUIECTBE W XUMHUYECKOM PpEaKLuHu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBIIAIOLIME OCHOBY JUIS
MOHWMAHUS CYIIHOCTH HAyYHOW KapTHUHBI MHpa, TMpEACTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3AX YEJIOBEKAa C MPHUPOAHOU CpenoH, O
POJIM XMMUU B TIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHBBI, HAlpPaBJICHHbIE Ha IOJyYEHHE HOBBIX 3HAHMM MO XUMUH,
HeoOXOoauMbIe i1 OOBSCHEHUS HaOII0JaeMbIX IPOLIECCOB U SIBICHUN, MO3HABATENIbHOM,
MH()OPMAIMOHHOW M YMTATENbCKOW KYJIBTYpPbl, B TOM YHKCJI€ HAaBBIKOB CaMOCTOSITEIIbHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypOH, AOCTYNMHBIMU TEXHUUYECKHUMH
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUI;

MHTEpec K 0OYYEHHUIO U MO3HAHMIO, JH0O03HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K
caMO00pa30BaHUIO, IMPOEKTHOM U HCCIEAOBATENbCKON JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMpPaBICHHOCTH M YPOBHS OOYUCHHUSI B TaTbHEHUIIIEM;



4) popMupoBaHUs KYJAbTYPbI 310POBbS:

OCO3HAHWE IICHHOCTH J>XW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 370pOBBIA 00pa3 >KM3HU, OCO3HAHME ITOCICACTBUM W HENPHUITHE BPEIHBIX
MPUBBIYEK (YIOTPEOJICHHUS aJKOT0JIs, HAPKOTUKOB, KYPEHHUs ), HEOOXOIUMOCTH COOJIIOICHHS
mpaBujI 0€30MAaCHOCTH MPH OOPAIICHUH C XUMHUYECKHUMH BEIIECTBAMH B OBITY W PEaTbHON
JKW3HH;

5) Tpy10BOI0 BOCIIMTAHMS:

HHTEpeC K NPAKTHUYECKOMY H3Y4YeHHIO Tpodeccuii M TpyAa Ppas3aIudHOTO pPoja,
yBOXCHHE K TPYyAy M pe3yjbTaraM TPYAOBOH JESITEIHPHOCTH, B TOM 4YHCJIE Ha OCHOBE
MPUMEHEHUST TPEIMETHBIX 3HAHWW TI0O XWMHH, OCO3HAHHBIA BBIOOP WHAMBHUIYATHLHON
TPAEKTOPHH MPOJODKCHHS 00pa30BaHUS ¢ YIETOM JIMIHOCTHBIX WHTEPECOB M CIIOCOOHOCTH
K XUMHUH, OOIIECCTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, YCIEmHONW mpodeccuoHaIbHON
NEATeIbHOCTH MW Pa3BUTHUS HEOOXOIWMBIX YMEHHH, TOTOBHOCTh aJallTUPOBAThCSA B
npodheCCHOHAIBHOU cpeie;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

DKOJIOTHYECKU TeIeCO00pa3HOe OTHOIICHHWE K NPHUPOAE KaK HWCTOYHHWKY >XKU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHUS, IOHMMaHKE IIEHHOCTH 3J10pOBOro 1 0e3omacHoro odpasa
KWU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HMYECKOMY U TICHXHYCCKOMY
3JI0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIFOACHUS ITpaBUJl O€30IIaCHOTO MOBEJACHUS IIPH padoTe
C BEIECTBAMU, a TAK)KE B CUTYAIHIX, YTPOXKAFOIINX 3I0POBBIO U )KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHMS, MMOTyYaeMbIe MPU U3YYCHUH XUMHHU, I PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIeW NPUPOJHOM Cpelod, IS TIOBBIIICHUS YPOBHS
AKOJIOTHYECKON KYJBTYPhI, OCO3HAHHUS TJIO0ATBLHOTO XapaKTepa AKOJOTHUECKUX MPoOsieM U
MyTe WX PEIICHHs] MOCPEICTBOM METOJOB XHUMHUH, KOJOTHYECKOTO MBIIMUICHHS, YMCHUS
PYKOBOJICTBOBATHCSI UM B TT03HABATEILHON, KOMMYHHUKATUBHOM 1 COITMAIBHON TTPaKTHKE.

METAINPEIMETHBIE PE3YJIbTATHBI

B cocraBe MeranpenMETHBIX PEe3yJIbTAaTOB BBIICISIOT 3HAYMMBIC IS (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYIHBIC TOHATHS (3aKOH, TSOPHs, PUHITAIL, TUTIOTE3a, PaKT, CUCTEMA,
MPOIIeCC, AKCIEPUMEHT M JIPYroe.), KOTOPhIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX IMpPeaMEeTax U IMO3BOJISIOT Ha OCHOBE 3HAHWUW M3 ATHUX IMPEAMETOB (OpPMHPOBATH
MIPEJICTAaBIICHHUE O IIEJIOCTHOM HAyYHOU KapTHHE MUPA, M YHUBEPCAJIbHBIC YICOHBIC JCHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHBHBIC,  PETrYJIATHBHBIE), KOTOpble  OOECICUYMBAIOT
(GbopMHpOBaHHE TOTOBHOCTH K CaMOCTOSATEILHOMY IUTAHHPOBAHUIO W OCYIIECTBIICHUIO
y4eOHOU eI TENHHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble JiornyecKue AeMCTBHUA:

YMEHUSI HCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TMPU OCBOSHUM 3HAHUM:
pacKphIBaTh CMBICTI XWMHYECKHX TIIOHATHNA (BBIACIATh HMX XapaKTepHBIC TMPU3HAKH,
YCTaHABIWBAaTh B3aWMOCBS3b C JAPYTHMH TIOHATHSAMH), WCIHOIB30BaTh TOHITHS IS
O0OBSICHEHUS OTIEIbHBIX (DAaKTOB M SIBJIICHUM, BBIOMPATh OCHOBAaHUS M KPUTEPUHU JIS
KJIacCU(UKAIIUA XUMUYECKUX BEIISCTB U XMMUYECKUX PEaKIui, YCTaHABIMBATh MPUYNHHO-



CJIICACTBEHHBIC CBSI3M MEXAY OOBEKTaMH HM3Y4YEHHUS, CTPOUThH JIOTUUECKUE PACCYKICHUS
(MHIYKTUBHBIC, IETyKTUBHBIE, IO AHAJIOTUH), ACJIaTh BEIBOBI U 3aKIIIOUCHUS;

yMEHUE MPUMEHSTH B MPOIECCEe MO3HAHMS TTOHATHS (TIPEIMETHBIE U METaIlPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIOJb3yeMble B XUMHH, TPEOOPa30BhIBATH IIMPOKO
MIPUMEHSIEMbIE B XUMUH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKHUM 3HAK (CUMBOJI JIEMEHTA),
XuMudeckas ¢GopMmyia W ypaBHCHHE XUMHUYCCKON peaKkIuu — IPH PEHICHUH Yy4eOHO-
MO3HABaTENbHBIX 33/a4, C Y4YE€TOM OTHUX MOJICIbHBIX MPEACTaBICHUM BBISBIATh U
XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKU N3YYAEMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKINH, BBISIBIISTH OOIIME 3aKOHOMEPHOCTH, TPUUUHHO-CIIC/ICTBEHHBIC CBA3U
Y TIPOTUBOPEYHS B U3yUaEMBIX MPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBarenbckue 1eiiCTBUSL:

YMEHHE HUCMOJIb30BATh MMOCTABJICHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaKk)kK€ B KayeCTBE OCHOBBI Il (POPMHUPOBAHUSI THUIIOTE3bI IO MPOBEPKE MPABWIHLHOCTU
BBICKA3bIBAEMBIX CYKCHHUI;

MpUOOPETECHUE OMBITA MO TIAHUPOBAHUIO, OPTaHU3AIMN U MPOBEACHUIO YICHUICCKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM IPOIECCa, CAMOCTOSATEIHFHO MPOTHO3UPOBATh
€ro pesynbTar, (GOpMyIHpOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
OTIbITa, UCCIIEIOBAHUS, COCTABIATH OTUET O MPOJICIaHHOMN padoTe.

Pabora c nunopmanueii:

YMEHHE BbIOMpaTh, aHAJIM3UPOBATH U HHTEPHPETUPOBATH MHGOPMAILIUIO PA3IUYHBIX
BUJIOB U (POPM MPEJICTABICHUS, TTOTYYAEMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJISIpHAs
JUTEpaTypa XUMHUYECKOTO COJIEpP)KaHMsI, CIpaBOYHbIE MMOcoOus, pecypchl HMHTepHeTa),
KPUTUYECKU OIIEHUBATH MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAITHIO;

yMEHHUE IPUMEHSThH Pa3IUIHBIC METO/IBI U 3aIPOCHI TIPH TIOUCKE M 0TOOpe MH(pOpMaIun
¥ COOTBETCTBYIOIINX JTAHHBIX, HCOOXOIUMBIX JIJISI BHITTOJTHCHUS YU€OHBIX M MTO3HABATEIBHBIX
3a/lady  ONpEACNIEHHOTO THUMA, MPUOOPETeHHEe OmnbiTa B 00JACTH  HMCIOJIB30BAHUS
MH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHM, OBJIaJIcHUE KYJIbTypOH aKTUBHOTO
HCTIOJIB30BaHUS PA3IMYHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSITENILHO BHIOMPATh ONTUMAIbHYIO
dbopmy mpencraBieHns HHGOPMAMKY U WILTIOCTPUPOBATH PElIaeMble 3aa9l HECIOKHBIMHU
CXeMaMmu, luarpaMmmamMu, IpyruMu GopMaMu rpa@uku U uX KOMOMHAIUSIMU;

yYMEHHUE HCMOJIb30BaTh U aHAIM3UPOBATh B MPOIECCE YUYCOHOUW U HCCIIEIOBATEIHCKON
JeSATENbHOCT WHGOPMAIIMI0O O BIUSHUU IPOMBIIUICHHOCTH, CEIBCKOrO0 XO3SHUCTBA U
TPAHCIIOPTa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe 1elCTBUSL:

yMEHUSl 3a/laBaTh BOMNPOCHI (B XOJe Auaiiora W (W) JUCKYCCHUH) TIO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYJIUPOBATH CBOU NPEIJIOKEHUS OTHOCHUTEIHHO BBIMOTHEHUS
MPEI0KEHHON 3aa4H;

YMEHHSI TPEACTaBIATh IMOJYYCHHBIE pPE3yJbTaThl MO3HABATEIBHON AEATEILHOCTU B
YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIMI0 PE3YJIbTATOB BBIMOJIHEHUS
XUMHUYECKOTO JKCIepuMeHTa (JIabopaTOpHOro OmbITa, Ja0OpaTOpHOM pabOTHl IO
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);



yYMEHHUS Y4eOHOI0 COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM MO3HABATEIbHON
U WCCIIEIOBATENLCKON JEATENbHOCTH TPH PEHICHHH BO3HHUKAIOMIMX MPOOJieM Ha OCHOBE
yuéTa OOLIMX HMHTEPECOB U COIJacOBaHUA MO3ULMHA (00CYXIeHHsA, OOMEH MHEHHUIMH,
«MO3TOBBIE IITYPMBDY, KOOPJAMHALKSA COBMECTHBIX JIEUCTBHI, ONPEACIICHUE KPUTEPUEB I10
OILICHKE KauecTBa BBHIMIOJHEHHON pabOThHI U IPYTHE).

PeryisiTuBHBIE YHMBeEpPCAaJbHbIe Y4eOHbIe NeiCTBUSA:

YMEHUE  CaMOCTOSITEIbHO  ONpENEeNsATh  UEIH  JICITEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATH M MpU HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOIO
NeSTENbHOCTh, BBIOMpaTh HauOosiee dS(PPEeKTUBHBIE CHOCOOBI peHIeHUsT YYEOHBIX U
MMO3HABATEJIbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISATh MM KOPPEKTUPOBATH MPEII0KEHHBIN
QITOPUTM ACUCTBHM MPW BHINOJHEHUHM 3aJaHU C y4€TOM MOJY4YeHHs] HOBBIX 3HAHUN 00
U3y4aeMbIX OOBEKTaX — BEUIECTBaX M PEAKIUSAX, OLEHUBATH COOTBETCTBHE MOJIYUYEHHOTO
pe3ynbTara 3asBJICHHOM LEIM, YMEHHE HCIIOIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI,
IIpeJIaraéMple B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNTATOB MO OCBOCHHUIO OOS3aTENBHOIO COJAEpMHKAHUS,
YCTaHOBJIEHHOT'O JIaHHOHN (enepanbHOil pabodeil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
0Oy4arolMMUCSl Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOObI NEHCTBUI, BUIBI ACSITEIBHOCTU IO
MOJIyYEHUIO HOBOTO 3HAHMS, €ro MHTEpHpeTanuy, NpeoOpa3oBaHUI0 M NPUMEHEHUIO B
Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYaLIHSIX.

K xoniy oOyuenus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTh Y O0YUaIOIIUXCSI YMEHUI:

e PaCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHIL: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS H
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas W MOJEKYJsSIpHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHas Macca, MaccoBas JOJS XHMHYECKOTO
AJIEMEHTa B COEJUHEHHM, MOJIIPHBIA OOBEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb,
ANEKTPOOTPHUILIATEIBHOCTh,  CTENEHb  OKUCIEHUS,  XUMHUYECKas  peakius,
KJIaccu(pUKauusg peakuuid: peakluuyd COCIUWHEHHUS, PEAKUUU PA3JI0KEHUS, PEaKIUu
3aMEIIEHUs, PEeaKIU OOMEHa, H3K30- M JHJIOTEPMUYECKUE pPEaKLUH, TEIUIOBOM
3¢ deKT peakuuu, SApO aroma, IEKTPOHHBIM CIOM aToMa, aTOMHas OpOUTalb,
paguyc aToma, XMMHUYECKas CBS3b, NOJIIPHAs M HEIMOJSpHAas KOBAJICHTHAsl CBS3b,
MOHHAasl CBSI3b, WOH, KaTHOH, AaHWOH, pPAacTBOp, MaccoBas JOJs BellecTBa
(TIpolIeHTHAsi KOHIIEHTpAIUs1) B paCTBOPE;

e WUIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHMUYECKUX IMOHATHA U NPUMEHATH 3TH
MIOHATUS IIPU ONMCAHNUU BEIECTB U UX MPEBPALLCHUI;

e HCIOJB30BaTh XUMHYECKYIO CHMBOJHUKY JMJIi COCTaBJIECHUS (POpPMyJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e OMpEIENATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCTWHEHUSX, CTETICHD
OKHUCJICHUSI 3JIEMEHTOB B OMHApHBIX COEAMHEHHUAX, MPUHAJIEKHOCTh BELIECTB K
OnpefeNéHHOMY KJIacCy COEIMHEHUM 1o ¢opMmysaM, BUJ XUMHUYECKOH CBS3U
(KoBaJieHTHasl MU MOHHAsI) B HEOPTAaHUYECKUX COCAMHEHUSX;



packpeiBath cMmbich [lepuoanueckoro 3akona J[. M. MeHeneeBa: 1eMOHCTPUPOBATH
MMOHUMaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX AJIEMEHTOB OT UX
nosioxkenuss B lleproaudeckoil cucreMe, 3aKOHOB COXPAHEHMS MAcChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOraapo;
OMHUCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonndeckoil CHUCTEMBI
XUMHUYECKUX AJIEMEHTOB: pa3iuyaTh MOHATUS «rJaBHas noArpynna (A-rpynmna)» u
«moboyHast moxarpynmna (b-rpynma)», mameie W OONbIIME TEPUOIBI, COOTHOCHUTH
0003HauYeHHUs, KOTOpble UMeITCA B Tabnuue «lleproanueckas cuctema XUMHUYECKUX
anemeHToB /I. 1. MeHnaeneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX BJIEMEHTOB (COCTaB M 3apsn sApa, OOIIee YHUCIO JJIEKTPOHOB H
pacupeesieHre uX 1o AIEKTPOHHBIM CIOSM);

KJIaCCU(PUIUPOBATh  XMUMHYECKHE  DJJEMEHThl, HEOpPraHWYEeCKHUEe  BELIECTBa,
XUMHUYECKHUE PEAKIUH (II0 YUCIy U COCTaBYy YYacCTBYIOIIMX B PEaKIUU BELIECTB, IO
TeroBomy dhdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, MOATBEPXkAasl ONUCAHUE TNPUMEPAMH MOJIEKYJIIPHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH NPOTEKAHUSI XUMHUYECKUX ITPEBPAILICHHUN B PAa3JINYHBIX YCIOBHSIX;
BBIYMCIIATH OTHOCUTEIBHYI0 MOJEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTAa MO (OopMyJie COEAUHEHUS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, NMPOBOAMTH PACUYETHI IO YPABHEHUIO XMUMHYECKOU
peakuuy;

MPUMEHSATHh OCHOBHBIE ONEPALUHA MBICIUTEIBbHON IE€ATEIbHOCTH — aHAIU3 U CUHTE3,
cpaBHeHHE, O00O0OIIeHWe, CHUCTEMAaTHU3aIuio,  KIAcCU(PHUKAIUIO,  BBISBICHHE
IIPUYMHHO-CIIEICTBEHHBIX CBS3€M — I U3Y4YECHUS CBOMCTB BEIIECTB U XMMUYECKUX
peakiuii, eCTECTBEHHO-HayYHbleé METOJbl MO3HAaHUS — HAONIOJCHHE, U3MEpPEHUE,
MOJIETTUPOBAHUE, SKCIEPUMEHT (PeaibHbIN U MBICIICHHBIN);

ClIeIOBaTh MpaBWJIaM TOJB30BAHUS XUMHYECKOW TOCYIOH U J1abopaTOpHBIM
00Opy/IOBaHUEM, a TaK)Ke MpaBWJIaM OOpalIeHHs C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKUUSMU 10 BBIIOJHEHUIO JIAOOPAaTOPHBIX XMMHYECKHUX OIBITOB IIO
MOJIyYEHUI0O W COOMpPaHMIO Tra3000pa3HBIX BEIIECTB (BOAOpOAa U KHUCIOpOA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOW [JOJIEM pPAacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATH M  MPOBOJUTH XUMHUYECKHE OSKCIEPUMEHTHl IO
pacrno3HaBaHUIO PACTBOPOB LIEJIOUEN M KUCIIOT C IMOMOIIBI0 MHAUKATOPOB (JIAKMYC,
beHondTanenH, METUIIOPAHK U IPYTHE).

K xoHIly 00yueHus B 9 kjiacce npeaMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMHUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUIA:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYCCKUX MOHATHN: XUMUYCCKAN AJIEMEHT, aToM,
MOJIEKyJla, WOH, KaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BAJICHTHOCTb, DJIEKTPOOTPHUIIATEIILHOCTD, CTETICHb OKHCIICHUS, XUMUYECKasl peakiius,
XUMHUYECKasl CBsI3b, TEIJIOBOW d(PPEeKT peakimuu, MOJIb, MOJIIPHBIH 00BEM, pacTBOp,



ANEKTPOJIMUTHL, HEAJEKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMALNs, PEaKIUuu
MOHHOTO OOMEHa, KaTalu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMble W
HeoOpaTUMBbIE PEaKIIMU, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIUTEND,
BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJIEHHE, aJUIOTPONHs, aM(OTEpPHOCTH,
XUMHUYECKasi CBsA3b (KOBAJIEHTHAs, HWOHHAS, METaJUIMYecKas), KpUCTaLUIMYECKas
pemeéTKa, KOppO3us METAIUIOB, CILUIABBI, CKOPOCTh XUMUYECKOW PEAKIIUH, IPEIEITBHO
nonycrumas konuentpanus [1JIK Bemectsa;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMUMHUYECKHUX IOHATUH U MPUMEHATH 3TH
IIOHATHS IIPU ONMCAHUU BEIIECTB U UX IPEBPALLICHUM;

MCIONIb30BaTh XMUMHYECKYI0 CHMBOJHUKY JJIi COCTaBICHUS (POpPMyJT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONPENEIIATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX DIJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAUICKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIaCCy COE€IMHEHMH 1o (popmyrnaMm, BUJ XUMUUYECKON CBS3U (KOBAJICHTHAs, HOHHAs,
METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsA]l MOHA O XUMHUYECKOMN
dbopMyIie, xapakTep cpelbl B BOAHBIX PaCTBOPAX HEOPTAaHMUECKUX COCTUHEHUH, THIT
KPUCTAJUINYECKOMN PEIIETKM KOHKPETHOTO BEILIECTBA;

packpbiBaTth  cMbIca  llepuoauueckoro 3akona JI. WM. Menneneesa wu
JE€MOHCTPUPOBAaTh €ro IMOHUMAaHHME: ONHUCHIBATH U XapaKTEpHU30BATh TaOJINYHYIO
dbopmy Ilepmognveckoid CHUCTEMBl XMMHUYECKHUX JJIEMEHTOB: pa3iU4aTh MOHATHUSA
«rmaBHas moArpymnmna (A-rpynmna)» u «nobounas noarpynna (b-rpynmna)», mansie u
00JIbIIKE IEPUOABI, COOTHOCUTh 0003HAUYEHHUSI, KOTOPBIE HUMEIOTCA B MIEPUOINIECKON
TabJIMLEe, C YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XMMHMYECKUX
AJIEMEHTOB (COCTaB U 3aps] sSApa, 00IIee YUCIIO JIEKTPOHOB U PACIIPEIEICHUE UX O
AIIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
JJIEMEHTOB U UX COCIMHEHUH B IPEAEIax MajblX IIEPUOJOB U IVIABHBIX MOAIPYIII C
y4ETOM CTPOEHHMS UX ATOMOB;

KJIACCU(PUIIMPOBATh ~ XMMHUYECKUE  DBJEMEHThl, HEOPraHWYEeCKHE  BEIIECTBA,
XUMHUYECKUE peakluu (10 YUCIy U COCTAaBYy yYaCTBYIOIIMX B PEAKLMU BELIECTB, MO
Ter10BoMy 3 (}EKTy, 10 UBMEHEHHUIO CTENICHEN OKUCICHHUSI XUMUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOLIME M CHEIU(PUUECKHE XUMUYECKHUE CBOMCTBA
IIPOCTBIX U CJIIOYKHBIX BEILLECTB, IOATBEPKAAsi ONMCAHUE IIPUMEPAMU MOJIEKYJIAPHBIX
Y NOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM;

COCTAaBJISATb YPABHEHMS DJIEKTPOJIUTUYECKOW IUCCOLMALMM KHUCIOT, WIENOYEHd M
COJIEH, MOJIHBIE U COKpAIllEHHBbIE YPAaBHEHUS peakUuil HOHHOTO OOMEHa, ypaBHEHUs
peakuui, MOATBEPKAAIOIIMX CYLIECTBOBAHUE TI'€HETUYECKOW CBSI3M  MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIIACCOB;

PACKpbIBaTh CYIIHOCTh OKHCIMTEIBbHO-BOCCTAHOBUTENBHBIX PEAKUUN ITOCPEACTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajaHca STUX PEaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUsI, BO3MOKHOCTH
IIPOTEKaHUSI XUMUYECKUX MPEBPALLEHUI B Pa3JIUYHBIX YCIOBUSAX;



BBIUHCIISITh OTHOCUTENIBHYIO MOJICKYJISIDHYIHO W MOJISIPHYKO MAacChl BEIIECTB,
MAacCCOBYIO JOJII0 XMUMHYECKOrOo 3JIeMEHTa Mo (opMyse COEAMHEHHUS, MaCCOBYIO
JIOJTII0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUEThI MO YPABHEHUIO XUMHYECKOU
peaKIINH;

coOmoIaTh TMpaBWia IIOJH30BAHUS XHMHYECKOW TIOCYAOM | J1abopaTopHBIM
000py/nOBaHUEM, a Tak)Ke MpaBuja OOpAIlIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMHA TI0 BBITIOJIHCHUIO JTAOOPATOPHBIX XHUMHUYECKHX OIBITOB  TIO
MTOJTYYCHHIO U COOMPAHUIO ra3000pa3HBIX BEIIESCTB (AMMHUAaKa M YIJIIESKUCIIOro ras3a);
MIPOBOJIUTH PEAKIIUM, TOATBEPIKIAOIINE KaU€CTBEHHBIN COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPHI-, OpOMHI-, HOOUA-, KapOoHaT-, gocdat-,
CUJIMKAT-, CyIb(aT-, THAPOKCHUI-UOHBI, KaTHOHBI aMMOHHUS M HMOHBI HM3yYEHHBIX
METaJJIOB, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB,;
MIPUMEHSITh OCHOBHBIC OIEPAIlMA MBICIUTEILHON JESITEILHOCTH — aHAJIM3 U CUHTE3,
CpaBHEHHE, 00OOIIEHHE, CHUCTEMATH3allMI0, BBISBICHHUE IPUUMHHO-CIICICTBEHHBIX
CBSI3€M — JJISI M3YUYEHUSI CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKIHM, €CTECTBEHHO-
Hay4YHbIE METOAbl TIO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJCIUPOBaHUE,
AKCIIEPUMEHT (peasbHbIN U MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauyecTBO yacoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM JuexkTpoHHbIe (HU(pOBbIE)
Kontpoabubie | IlpakTuueckue
n/n MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThI
Pazpen 1. [lepBoHayanbHble XUMHYECKHE TOHATHS
Xumust — BaxkHas 00J1acThb
1.1 €CTECTBO3HAHUS U MTPAKTHYECKOU 5 2 https://m.edsoo0.rt/YNVIX660G
NEeATEILHOCTH YeI0BeKa
1.2 BemecTBa n XuMuyeckue peakimu 15 2 https://m.edsoo.rt/ONNXR1VFQ
Hroro no pazneny 20
Paznen 2. BaxHeiilnne npeacTaBuTe Il HEOPraHU4eCKUX BellecTB
Bosayx. Kucnopon. ITo e 00
2.1 AYX. RACTOPOA. LOHATH 6 | hitps://m.cds0o.r/DSBORTY30
OKcHAax
Bonopon. Ilo € 0 KHCJIOTa
22 AOPOAL- LIOHATHE © KHCAOTax 1 8 | https://m.eds00.rw/5D61JZ6PS
COJISIX
Bopma. PactBopsl. Ilonsarue 00
2.3 a p 5 1 https://m.edsoo.ru/M1315KJBM
OCHOBAaHHUIX
OCHOBHBIE KJIaCChl HEOPTaHHUYSCKUX
24 . p 11 1 2 https://m.eds00.ru/0T5SASMOWT
COE€IUHEHUI
Uroro no pazneny 30

Pa3znen 3. llepuoanueckuii 3axon u [lepuoguyeckasi cucrema xummnuecknx 3jaemMeHToB /I, U. MenneneeBa. CTpoeHue arToMoB. XUMHYECKAasI
¢Bsi3b. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIUMN

3.1

[lepuoauueckuii 3aKOH U
[lepuoanueckas cucrema
XUMHYECKHX d1eMeHTOB /1. H.
MengeneeBa. CTpoeHue aToma

https://m.edsoo.ru/TCBJBVWEFZ



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ

Xumnueckas cBa3b. OKHUCIUTETBHO-

3.2 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEJIbHbBIE PEAKIIUU
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KIIACC

KosnyecTBo 4yacoB
HaunMeHnoBaHMe pa3jie/ioB U TeM DJIeKTpOHHbIe (LM (pPpOBbIE)
Ne ni/nt Koutpoasn | Ilpakrmueck
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
ble padoThbI ue padboTbl
Pa3znen 1. BeniecTBO U XUMHUYeECKHE PeaKIIUU
[ToBTOpeHue U yriayoneHue 3HaHUH
1.1 P yrny 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX
1.2 . P 4 https://m.edsoo.ru/AFN4L WG7U
peakiui
DIEKTPOTUTHYECKAS JUCCOIHAIIHSI.
1.3 P 8 HHat 8 1 1 https://m.edsoo.rt/KODURS50VV
XUMHUYECKUE PEAKIIUU B PaCTBOPAX
Uroro no pazneny 17
Pasnen 2. HemeTa/uibl M X cOeIMHEHHUSA
OO01mas xapakTepuCcTUKa XUMUYECKIX
2.1 = P P 4 1 https://m.edso0o0.r/ZTN1F7001
anemMeHTOB VIIA-rpynmsl. I'anoreHst
OO01mas xapakTepuCcTHKa XUMUYECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 1 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO6m1as XxapakKTepUCTUKAa XUMHUYECKUX
2.3 ateMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 https://m.edsoo.ru/VOXDOUX2S
COCTMHEHUS
OO6m1as XxapaKTepUCTUKAa XUMHUYECKUX
2.4 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUH U UX COEAMHEHHUS
Hroro no pazneny 25
Pazgen 3. MeTa/uibl M HX COeTMHEHUS
3.1 OO6mue cBOMCTBA METANIOB 4 https://m.edsoo.ru/GHV2L6NJ8



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8

32 Baxneiimme MeTauibl 1 UX COSIUHEHUS 16 https:/m.edsoo.ru/EFKQW9HZI
Wroro no pazneny 20
Pa3nen 4. Xumus u okpykaionias cpeaa

4.1 BemectBa u MmaTepualbl B )KU3HU YeIOBEKa 3 https://m.edsoo.ru/TEFNBWEF7Y
Uroro no pazueny 3
PesepBHoe Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

HOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Koau4yecTBO yacos
JlaTa
Ne KonTpoa IMpakTuue JJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka usyue
n/n Bcero bHBIE CKHe st o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThI
IIpenmet xumun. Poiib XUMHUU B )KU3HU
1 el 1 02.09 https://m.edsoo.ru/L62DS2CZR
yenoBeka. Tena u BemecTBa
2 ITousTHe 0 MeTOIax ITO3HAHUSI B XUMHUH 1 07.09 https://m.edsoo.ru/9ZJAEW050
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B J1aboparopuu U MpuéMbI OOpAIICHHS C 1 1 09.09 https://m.edsoo.ru/LSEW4353D

1a060paTOPHBIM 000PYIOBAaHUEM

Yucteie BemecTBa 1 cMmecu. CriocoObl
4 . 1 14.09 https://m.edsoo.ru/6TME21FW8&
pasjielieHus CMecei

[IpakTuueckas padora Ne 2 «Pa3nenenue

5 cMmeceil (Ha mpuMepe OYUCTKHU OBapeHHON 1 1 16.09 https://m.edsoo.ru/K3LSSMCRY
COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1 21.09 https://m.edsoo.ru/BLS04WTBS

. XUMHUUYECKUE 3JIEMEHTBI. 3HaKU (CUMBOJIbI) | 23.09 hitps://m.cdsoo.r/AH3DADNAX
XMMHYECKHX JJIEMEHTOB
[IpocTele u cnoxHBIE BELIECTBA 1 28.09 https://m.edsoo.ru/DXJBSTJ95

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 30.09 https://m.edsoo.ru/IMOBJ30QZ5
3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

10 Xumuyeckasi popMyina. BaaeHTHOCTh aTOMOB 1 05.10 https://m.edsoo.ru/IMC496FX6

XUMHNYCCKUX 2JICMCHTOB

OTHOCHUTEIbHAs aTOMHAs Macca.
11 1 0.5 07.10 https://m.edsoo.ru/PIZPCIMDX
OTHOCUTEIBHAs MOJIEKYJISIpHAsI Macca



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1011 XUMHYSCKOr0 3JICMEHTA B
COCOAUMHECHNN

12.10

https://m.edsoo.ru/GHV580OMVE

13

dusznyeckue 1 XUMAUYECKHUE SIBICHUS.
XuMuueckas peaKknus

0.5

14.10

https://m.edsoo.ru/368UNL5Y2

14

KomnuectBo BemiecTBa. MoJib. MOJ'IHpHaH
Macca

19.10

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku u ycinoBus NpOTEKAHUS
XUMHYECKUX PEaKUid

21.10

https://m.edsoo.ru/N6DVNIK Q5

16

3aKoH COXpaHCHHA MACChI BEIICCTB.
XUMHYECKHE YpaBHCHUA

09.11

https://m.edsoo.ru/M8DS4IHVM

17

Breraucnenus KOJINYCCTBA, MaCChl BECIICCTBA
110 YpAaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

0.5

11.11

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanus XuMUUECKUX PEaKIIUi
(coemuHeHus, pa3IoKeHUS, 3aMEIICHUS,
oOMeHa)

16.11

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O0o0IIeHne U
CUCTeMAaTH3alus 3HaHUI

18.11

https://m.edsoo.ru/P1IWARH3AB

20

KonTponsnas padora Nel no teme «Bemecta
U XUMUYECKUE PEAKIIUN»

23.11

https://m.edsoo.ru/ON62SNERU

21

Boznyx — cmechk razos. CocTaB Bo3ayxa.
Kucmopoa — ayieMeHT U mpocToe BEMIECTBO.
O30H

25.11

https://m.edsoo.ru/XONONRNI1P

22

Ou3nyeckue U XUMHUIECKHE CBONCTBA
KHCTI0po/ia (peakluy OKUCIICHUS, TOPEHHUE).
[Tonsitre 06 oxcuaax

30.11

https://m.edsoo.ru/FBS1JRKMB

23

CrniocoOslI oTy4eHus KUCIopo/ia B
71a060paToOpUU U IPOMBIIUIEHHOCTH.
[Tpumenenue kucmopoa

02.12

https://m.edsoo.ru/VIWB6A2RD

24

TemtoBoit 3hPeKT XUMUIECKON PEaKITHH,

07.12

https://m.edsoo.ru/PNMKJZHKX



https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD

IMOHATHUEC O TCPMOXUMHUYCCKOM YPABHCHUM,
9K30- 1 QHAOTCPMHUUCCKUX PCAKIUAX

TonnuBo (He(dTh, Yroiab U METaH).

25 3arpsi3HeHue BO3/1yXa, CIOCOOBI €ro 9.12 https://m.edsoo.ru/USNYSUUW2
Mpe0TBPAIEHUS
[TpakTrueckas padora Ne 3 o Teme

26 «[lonydyenue u cobupanue KUCIOPOaa, 14.12 https://m.edsoo.ru/5516UHX3R
U3Y4YEHUE €r0 CBOMCTB»

27 Bogopon —onement 1 poctoe BeilecTso. 1612 | https:/m.edsoo.r/WD392ACWB
Haxoxnenne B mpupone
DduznyecKkne U XUMHAYECKHIE CBOMCTBA

28 21.12 https://m.eds00.ru/0SZ28459R
BoJiopoJa. [Ipumenenne Bogopoaa

29 ITonsTre 0 KMCIOTaX M COJIAX 23.12 https://m.edsoo.rt/TMWNIVC43

30 Criocoder momysenns Boxopoaa B 28.12 https://m.eds00.ru/C9TO9UCIP
nabopaTopuu
[IpakTuueckas padora Ne 4 o Teme

31 «Ilomydenue u coOupaHue BOA0POIa, 30.12 https://m.edsoo.ru/SS3WAX33K
M3y4YEHHUE €r0 CBOMCTB)

32 MounsipHblii 00BEM Ta30B. 3aKOH ABOIaJipo 11.01 https://m.edso0o.ru/M3KSO1QDQ
Brruncienus o0b€Ma, KOIUYECTBA BEIECTBA

33 rasa Io €ero U3BECTHOMY KOJIUYECTBY 13.01 https://m.edsoo0.ru/MXGOY304M
BEIIeCTBA UITU 00bEMY
Boruncnenus 00EMOB ra3oB 10 YpaBHEHUIO

34 pEaKIMKM Ha OCHOBE 3aKOHA 00BEMHBIX 18.01 https://m.eds00.ru/9TQS8AXABY
OTHOIIICHUH T'a30B

35 duznueckue 1 XUMUYECKHUE CBONCTBA BOJbI 20.01 https://m.edsoo.ru/7JAOGFZK4R

36 CocraB ocHoBaHuil. [loHsiTHE 00 MHIMKATOpPAX 25.01 https://m.edsoo.ru/IXB2W6IVL
Bopna xak pactBoputens. HacbliieHHbIE 1

37 HEHACHIILIEHHBIE pacTBOPHLI. MaccoBas qos 27.01 https://m.edsoo.ru/MKHXPOFH4

BCIICCTBA B paCTBOPC



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4

[IpakTuueckas padora Ne 5 no Teme

38 «IIpuroToBieHre pacTBOPOB C ONPEACIEHHON 01.02 https://m.edsoo.rt/ WXUKPAUOA
MacCOBOM J0JI€H paCTBOPEHHOIO BELIECTBA»
Konrpomnsnas pabora Ne2 o Teme

39 p p 03.02 https://m.edsoo.ru/JIM7935DRY
«Kucnopoa. Bogopoxn. Boga»
Oxcuapl: cocTaB, KiaccuhuKamus,

40 g (uca 08.02 https://m.edsoo.ru/STFSIINAY
HOMEHKJIaTypa
[TomydyeHue 1 XUMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 10.02 https://m.edsoo.ru/8JAZ9Y WS2
OKCHJIOB
OcHoBaHUS: COCTaB, KiIaccH(pHKaIys,

42 (ucan 15.02 https://m.edsoo.ru/5U397HUSC
HOMEHKJIaTypa
IlonydyeHne u XUMHUYECKHE CBOICTBA

43 yAeHH 17.02 | https:/m.edsoo.rt/GDIA28ROE
OCHOBaHMI
Kucnotsl: cocraB, ki1accubuKaIus,

44 (prxan 20.02 https://m.edsoo.ri/Q6U4WEBK7
HOMEHKJIaTypa

45 [TonydyeHnue 1 XUMHYECKHE CBOMCTBA KUCIIOT 22.02 https://m.edsoo.ru/Z2GCRN45SW
Couu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI

46 (cpenuie) P 24.02 | https:/m.eds0o.r/JISNUIMITI
MOJIY4CHUS, XUMHUYECKUE CBOMCTBA
[TpakTnueckas padota Ne 6. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME

47 01.03 https://m.edsoo.ru/58D13JF7V
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKHUX
COCIUHCHHIDY
I'eneTnueckas CBs3b MEXKIYy KlIacCaMu

48 X 03.03 | https:/m.edsoo.ru/YDS6ZRE31
HEOPTraHWYECKUX COCTMHCHUI

49 O060011IeHNE U CUCTEMATHU3AIUs 3HAHUHA 10.03 https://m.edsoo0.ru/STBUOEEYN
Konrponbnas padbora Ne3 o Teme "OCHOBHBIE

50 p p o 15.03 https://m.edsoo.ru/AFA7IDULD
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUN
[TepBbIie MOMBITKH KITaCCH(PUKAII

51 17.03 https://m.edsoo.ru/COV3CC214

XUMHUUYECKHX 3JIeMeHTOB. IToHsTHE O rpymniax



https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD

CXOAHBIX 3JICMCHTOB

[Tepunonnueckuii 3akoH u [lepuoanueckas

52 CHCTEMa XMMHYeCKuX 3jiemeHToB . 1. 1 22.03 https://m.edsoo.ru/X9FINR3US8
MenneneeBa

53 Ileproapl, rpynsl, DOATPYIIILI 1 24.03 https://m.edsoo.rt/NOMWWIRXN

54 ;z:zize ATOMOB. COCTaB ATOMHbIX SACP. 1 0504 | https:/m.edsoo.r/IMUDOMRSH
CtpoeHue 3IeKTPOHHBIX 0007I0YeK aTOMOB

55 anemeHTOB [lepuoanueckon cucremsl /1. U. 1 07.04 https://m.edsoo.ru/T9SYNVEB2
MenneneeBa
XapakTepucTuKa XUMHUYECKOT0 3JIEMEHTA 10

56 ero noJioxkeHuro B [lepuonnueckon cucreme 1 12.04 https://m.edsoo.ru/YIPO4OMDX
J1. 1. MenaeneeBa
3nauenue [lepuoauueckoro 3akoHa ajs

57 pa3BUTHS HAyKU U nipakTuku. /1. U. 1 14.04 https://m.edsoo.ru/SZD8XEOOP
MenpeneeB — y4€HbIN, [1€1aror U rpaK 1aHuH
PesepBHeIil ypok. O600IICHHE 1

58 cuctemaru3aius 3HaHui / Becepoccuiickas 1 19.04 https://m.edsoo.ru/ZCQTRPO8Y
npoBepouHas paboTa
KonTponsnas padota Ne4 no teme «CtpoeHue

59 aToma. XuMH4YecKas CBs3b» / Beepoccuiickas 1 21.04 https://m.edsoo.ru/FTIZF99WF
npoBepoyHas paboTa

60 UICKTPOOTPHUATEALHOCTD ATOMOB 1 26.04 https://m.edsoo.ru/HZA110ED8
XUMUYECKHUX 3JIEMEHTOB

61 HNonHnas xumMuyeckas CBsi3b 1 28.04 https://m.edsoo.ru/3SY 1RJKVI

62 KoBanenTHas nosisipHasi XuMU4ecKas CBs3b 1 03.05 https://m.edsoo.ru/EOL3IMT2AE

63 KoBanenTnast HeronsipHasi XUMHUYECKasi CBA3b 1 05.05 https://m.edsoo.ru/9Y VR3FUXI

64 CreneHb OKUCIEHUS 1 0.5 10.05 https://m.edsoo0.ru/RA6CVXM66

65 OKHCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIUU 1 12.05 https:/m.edsoo.ru/ZXNCA7DOZ



https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ

66 OKHUCIUTEIN U BOCCTAaHOBUTEIN 1 17.05 https://m.edsoo.ru/QPS46Z5PU
PesepBuelit ypok. O600111eHIE 1

67 crucTemMaTu3anus 3HaHui o teme «CtpoeHue 1 19.05 https://m.edsoo.ru/4RH7M35NF
aroMa. XMMHYECKAs CBA3bY
P I . 0000

68 C3CPBHBIM YPOK © ?leHHe 1 1 24.05 https://m.edsoo.ru/7DNRBZ948
cUcTEMAaTH3aIUs 3HAHUHA

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoasb
Hble
padoThbI

IIpakTHyec
KHe padoThbl

JlaTa
H3yUeH
usi

JJIeKTPOHHBbIE HH(PPOBBIE
o0pa3oBaTejbHbIe pecypchl

[Iepnonnueckuii 3akoH. [lepnonnueckas
CHUCTEMa XMMHUYECKUX IeMeHTOB /[[. 1.
Menpeneesa

https://m.edsoo.ru/ECRKA90AY

BaKOHOMepHOCTI/I B U3MEHECHUH CBOMCTB
XUMHYCCKHX 3JICMCHTOB IICPBbLIX TpéX
[epuoaoB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus 1 HOMEeHKIaTypa
HEOPraHMYECKUX BEILECTB

https://m.edsoo.ru/WTO1WRA2Q

Buapl XuMHUECKOU CBA3U U THIIBI
KPUCTAUIMYECKUX PEIIETOK

https://m.edsoo.ru/UI4Y5CFRV

KonTponbHas padora Nel no teme
«[ToBTOpEeHNUE U yriyOieHne 3HaHUI
OCHOBHBIX Pa3JIeJIOB Kypca § Kiiacca»

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XuMu4ecknux peakiuii mo
Pa3JIMYHBIM IPU3HAKAM

https://m.edsoo.ru/X8XAE7E2]

Ilonstue o CKOpPOCTH XHMHYECKOHN pCaKIuu.

IToHsiTHE O TOMOTEHHBIX U T'CTCPOTICHHBIX
peaKnusax

https://m.eds00.ru/6VLXCYY 7N

IToHsTHE O XUMHYECKOM PaBHOBCCHH.
CDaKTOpBI, BJIMAIOIIHUC HAa CKOPOCTb
XHMHYECKOM p€aKuuu 1 IOJIOKCHUC
XUMHYCCKOI'0 paBHOBECUSA

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pe€aKuuu

https://m.edso0.ru/648V11026



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26

Teopus 3IEKTPOAUTHUUECKOMN TUCCOLMALINH.

10 https://m.edsoo.ru/2KCYCLZ16
CuiibHBIE U CJTa0BIE SJIEKTPOTUTHI

11 HonHble ypaBHEHUS peakLnil https://m.edsoo.ru/VN2SBIN1IR
XuMHYECKHE CBOMCTBA KUCIIOT M OCHOBAaHUM

12 B CBETE INpEJCTaBICHUHN 00 https://m.edsoo.ru/SHH81YVXI
3JIEKTPOJIUTUYECKON AUCCOIUALINHI
XuMHUYECKHEe CBONCTBA COJICH B CBETE

13 MIPEICTABJICHUH 00 3JIEKTPOIUTHIECKOM https://m.edsoo.ru/ETD5QTS4G
JIHCCOIHAIAN

14 IlonsTHe 0 rMapoONM3E Conen https://m.edsoo.ru/9JFRAVESW

15 O06o001IcHNEe U CHCTEMATH3aLKs 3HAHUIT https://m.edsoo.ru/FEEIZRMBG

16 [IpakTuueckas padora Ne 1. «Pemenne hitps://m.cdsoo.ru/7VXTFHIT4
SKCIEPUMEHTAIBHBIX 3a]1a4»
KonTponbHas padora Ne2 no teme

17 «INEKTPOIUTUYECKAS] TUCCOIIAALIMSL. https://m.edsoo0.ru/9RKL.ZDNUX
XUMHYECKUE PEAKIIUU B PACTBOPAX»

18 Obmas XapaKTeprCTHKa FaTOTCHOB. https://m.edsoo.ru/NNYKYZF12
XUMHYECKUEe CBOMCTBA HA MPUMEPE XJIopa
XnopoBogopoa. CossiHast KUCIIOTA,

19 XUMUYECKHE CBOWMCTBA, OJIYUYEHHUE, https://m.edsoo.ru/CWVSHCD2M
MIPUMEHEHUE
[TpakTuueckas paborta Ne 2 o reme

20 «TomyuyeHnue CoIIHON KUCIIOTHI, U3YUEHUE https://m.edsoo.ru/PVEXTYWEG
e€ CBOMCTB»
Brruucnenus no ypaBHEHUSIM XUMHYECKHUX

21 pEaKLHii, €CJIU OJIMH U3 PEAreHTOB JaH B https://m.edsoo.ru/4BI5SH070F
M30BITKE

22 OOmast XapaKTepHCTHKA STIEMEHTOB VIA- https://m.edsoo.ru/VMWKERSEP
TPYIIIBI

23 AnI0TpOonHBIE MOIU(UKAIIUN CEPHI. https://m.edsoo.ru/CX10EUSPO



https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP

Haxoxnenue cepbl U €€ COETUHEHUN B
npupoae. XMMHAYECKUE CBOMCTBA CEPhI

24

CepoBoaopoi, ctpoenue, GpuzndecKkue u
XUMHYECKHE CBONCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcuabl cepbl. CepHast KMCIIOTA,
dbuznyecKkue 1 XuMUYEeCKIe CBONCTBA,
pPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1

26

XHUMHUYECKUE PEAKINH, JIEKAIUE B OCHOBE
IPOMBIIIIEHHOTO CI0c00a MOJIy4yeHus
CEpPHOU KUCIIOTHI. XMMUYECKOE 3arpsI3HEHHE
OKpY>KaroIllel Cpelibl COETMHEHUSIMHU CEPhI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienue MaccoBoOii 10U BBIXOJa
MPOAYKTA PEaKIun

https://m.edsoo.ru/HSJE186WN

28

OO6m1as XxapakTepucTUKa 3JIeMEHTOB VA-
rpynmbsl. A30T, paclpoCTpaHSHHE B IPUPOJIE,
du3nyecKkue U1 XMUMUYECKHE CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

AMMI/IaK, €ro (bHBPI“IeCKI/Ie U XUMHNYCCKHUC
CBOﬁCTBa, MMOJIYy4YCHHEC U IIPUMCHCHUC

https://m.edsoo.ru/HZAYESF13

30

[TpakTuueckas padorta Ne 3 o reme
«Tomyuyenne aMmmuaka, U3y4yeHue ero
CBOWCTB»

https://m.edsoo.ru/JORP641FJ

31

A30THas KucioTa, e€ pusnueckue u
XMMHYECKUE CBOWCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBanre HUTPATOB U COJIEH aMMOHUS
B KQUe€CTBE MUHEPAJIbHBIX YAOOPEHUM.
XMMHYECKOE 3arpsi3HEHUE OKPYKaroIen
Cpebl COeIMHEHHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®dochop. Okcun dpocdopa (V) u pochopras
KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ U XUMHWYCCKHUC
CBOMCTBA, IIOJIy4CHHUE

https://m.eds00.ru/GDQJSO3WP



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

34

Hcnone3zoBanue pocdaToB B kauecTBe
MUHEPAIBHBIX YA0OpEHUN. 3arps3HEHUE
npuUpoAHOii cpensl hocharamu

https://m.edsoo.ru/UAZ3HU65V

35

Yrnepoa, pacupocTpaHeHue B IPUPO/IE,
duznyecKkue 1 XMuMUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunsl yriaepoja, ux pusudeckue u
XAMHUYECKHE CBOMCTBA. DKOJOIHYECKHUE
po0JIeMbl, CBA3aHHBIE C OKCUIOM yTiepoaa
V)

https://m.eds00.ru/OXQAPGNCF

37

YroapHasg KUCIIOTa U €€ COJIN

https://m.edsoo.ru/OHQHD6IPA

38

[IpakTuueckas padora Ne 4 o Teme
"ITosryyeHue yriieKucioro rasa.
KauectBennas peaxmust Ha KapOOHAT-HOH"

https://m.edsoo.ru/G2HZXQGCS

39

HepBOHa‘-IaJIBHI)IG IMOHSATHS 00 OpTraHU4YCCKUX
BCIICCTBAX KAK O COCANMHCHUAX YIJICpOaa

https://m.eds00.1u/30TIZ109Z

40

Kpemuuii u ero coenrHeHuUst

https://m.edsoo.ru/75JXNHOI8

41

[IpakTuueckast padora Ne 5. Perenue
HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«BaxHeu1e HeMeTaJIbl U UX COSTUHEHUI

https://m.edsoo.ru/O7E8D0D7Z

42

KonTponbHas padorta Ne3 no teme
«BaxHeu1e HeMeTalJIbl U UX COSTUHEHUI

https://m.edso0.ru/S85J9UGH3

43

OO01as xapakTepUCTUKA XUMUYECKUX
3JIEMEHTOB — METAJIOB. MeTainuecKast
CBSI3b M METATMYECKAsT KPUCTAILTHYECKAs
peméTka. Pu3znveckre CBOHCTBA METAIIIIOB

https:/m.edsoo.ru/XK1GYPCO1

44

XHUMHUYECKUE CBOMCTBA METAJIIOB.
DNEKTPOXUMHUECKUN Psiji HAllpsLDKEHUN
METaJUIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O6H_II/IG CII0COOBI MOJIYYCHHU A MCTAJIJIOB.
CrutaBel. Berauciienus mo YPaBHCHUAM

https://m.edso0.ru/G54GDQI2D



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW

XUMHUYECKUX PEAKIUN, €CITH OJIUH U3
peareHTOB COJICPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAIIIIOB https://m.edsoo.ru/4AFIGDOWOW
47 IIemounsie METaNIbI https://m.edsoo.ru/X1B4BPUW?2
48 Oxcupl ¥ TUIPOKCHIBI HATPUS U Kallus https://m.eds00.ru/Q4DX0G3U9
49 LueHOIiHOSeMeHBHHe METAITH — KATBIHH I https://m.edsoo.ru/REOCDYO0K6
MarHui
50 Baxueiime coeITMHEHUS KalbLIUs https://m.edsoo.ru/CJR96CMZA
51 O000I11IeHNE U CUCTEMATU3AaIUs 3HAHUN https://m.eds00.ru/O5SPXGG1BE
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/ WFMBEFTTTP
53| tammoors sous n weroms o yerpancs’ b/ adson.ruNE IROKER)
54 AJIOMUHUI https://m.eds00.ru/9ZJSRDITV
55 AMBOTCpHEIE CBOHCTBA OKCHAA 1 https://m.edsoo.ru/NISKIIOJ5
THIPOKCH/IA
56 Kenezo https://m.edsoo.ru/F20NJR5SR
57 Oxcnptet, rapokcuytel 1 conu xenesa (II) n https:/m.edsoo.ru/IRTUBLAMP
xenesa (I11)
58 O000I11IeHNE U CUCTEMATU3AaIUs 3HAHUN https://m.edsoo.ru/NAON6HGKZ
[IpakTuueckast padora Ne 7. Pemenue
59 JKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME https://m.edsoo0.r/ZN7GOQSMX
«BaxkHenmme METAIJTbI U UX COCIMHEHHUS
Brruucnenus no ypaBHEHUSIM XUMHUECKUX
peakIuii, eciiu OJIMH U3 PEareHTOB JaH B
60 U30BITKE WU COIEPIKUT MMPUMECH. https://m.edsoo.ru/AYD2HESTY
Boruncnenus MaccoBoit 1011 BBIXOAA
MPOIYKTa PEaKuu
61 O0o01IeHre U cCHCTeMaTU3alus 3HAHU N https://m.edso0o.ru/BETOVTKOP
62 KoHntponbhas padora Ne4 o teme https://m.edsoo.ru/703C804GN



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP

«Baxueime MeTalIbl U UX COSTUHEHUS))

Bemecta u MaTcpHralbl B HOBCGI[HCBHOﬁ

63 1 https://m.edso0.ru/OFI32JMT0
JKU3HU 4eJI0BeKa
XHUMHYECKOE 3arpsA3HeHue OK aroren

64 p PyKarotl 1 https://m.edsoo.ru/9ANGYEYQI
cpenbl
Po elie IKOJIOTHYEC

65 /Ib XUMUH B PCLICHHH SKOIOTHHCCKHUX 1 https://m.edsoo.ru/180203Y28
npo0sem
PesepBHElil ypok. O0001IIEHHE U

66 p yp \I,u 1 https://m.edsoo.ru/DT1BAS5U4
cucreMaru3anus 3HaHuil
PesepBHElil ypok. O0001IIEHHE U

67 p yp 5“ 1 https://m.edsoo.ru/P52TJZNXV
cucreMaru3anus 3HaHuil
PesepBHrlil ypok. O0001IEHIE U

68 p yp HI 1 https://m.edsoo.ru/TMK36TJZG

cUCTeMaTHU3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68
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MNPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS OCHOBHOU

OBPA3OBATEJBHOM ITPOT'PAMMBbBI

8 KIIACC
Kon
nposepse . .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
MOoro NMPorpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTa
Ta
1 ITo Teme: «IlepBoHavanbHbBIE XUMUYECKHE TTOHATHSD)
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TOHITHI: aTOM, MOJIEKYJIa, XUMHUYCCKUN
9JIEeMEHT, TMPOCTOE BEIIEeCTBO, CIIOKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJIHASI), BaJIGHTHOCTh, OTHOCHUTEIbHAs aTOMHAs M MOJEKYJISIpHAs Macca,
. KOJIMYECTBO BELIECTBA, MOJb, MOJSpHAas Macca, MmaccoBass [J0JII XHUMHYECKOTO
' AJIEeMEHTa B COCAMHEHUHU, MOJISIPHBIA 00BEM, XUMHUECKas peakuus, KiacCHUpUKaIus
peaklMii: peakiui COCIMHEHHUS], PEaKUU PA3JIOKEHUs, PEaKIIMK 3aMEILECHUs, PeaKun
oOMeHa, 2K30- M JHJIOTCPMUYCCKUE PEAKINH, TEIIOBOH 3((EKT peakiuu, pacTBop,
MaccoBasi J10JiA BeulecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B paCTBOPE
1o WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHMYECKUX IMOHATUM U MPUMEHATH 3TU
' MOHSTHUS IIPU ONMCAHUH BEIISCTB U UX MPEBpAICHUN
13 UCIIOJIH30BAaTh XUMHUYECKYI0 CHUMBOJIUKY [UISI COCTaBJICHHS (OpMYJN BEIIECTB U
' YPaBHEHUN XUMUYECKUX PEAKIUN
L4 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MAacChl BEIECTB, IOCTOSHCTBA COCTaBa,
' ATOMHO-MOJIEKYJISIPHOTO YU€HUSI, 3aKOHa ABOTapo
1.5 OTIPE/ICIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B OMHAPHBIX COCTUHEHHSX
L6 KJIACCU(UITUPOBATh XUMHUYECCKHE Peakuu (10 YHCIy W COCTaBy YYacCTBYIOIIUX B
' pEaKIuu BEIIECTB, M0 TEIIOBOMY 3 (DEKTY)
1.7 BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB
1.8 BBIUKCIISATH MACCOBYIO JIOJTF0 XUMHUYECKOTO 3JIEMEHTa M0 POopMysie COeAMHEHHUS,
1.9 BBIYHCIIATh MAaCCOBYIO JIOJIO BEILIECTBA B paCTBOPE
110 NPUMEHSTh €CTeCTBEHHOHAYYHBIE METOJbI IO3HAHUS — HaONIO/IEHUEe, H3MEpEeHUeE,
. MOJICJIMPOBAHUE, IKCIIEPUMEHT (pEasIbHbIN U MBICIICHHBIN)
2 ITo Teme: «BaxHeimme npeacTaBUTENN HEOPTAHUYECKUX BEIIECTB)
2.1 pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX TOHSATHN: OKCHJ, KHUCJIOTA, OCHOBAHHE,




COJIb

2.2

ONpeAeATh MPUHAIICKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIAcCy COEIMHEHUN I10

dbopmynam
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KHaCCI/I(bHHI/IpOBaTB HCOPraHUYCCKUEC BCIICCTBA
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XapaKTCpU30BaATh (OHI/ICLIBaTL) O6H.[I/Ie XUMHUUYECKHE CBOMCTBA BEIICCTB Pa3IMIHBbIX
KJIaCCOB, IMOATBCPIKAAA OIIMCaHHC IpuMepamMmu MOJICKYJISIDHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.5

IMPOrHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCHMOCTH OT HX Ka4€CTBCHHOI'O COCTaBa,

BO3MOKXHOCTHU IIPOTCKAHNA XUMHWYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIIeIOBaTh IMpAaBWJIAM TOJB30BAHUS XHUMHYECKOW TIMOCYyIo U  J1ab0paTOpHBIM
00OpyZOBaHHEM, a TaKXKe MpaBWIaM OOpalleHHs] C BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OMBITOB IO MOJYYCHHIO
U coOMpaHuIo ra3000pa3HBIX BEIIECTB (BOJOPOJAa M KHUCJIOPOJA), MPHUTOTOBICHHIO
pPacTBOPOB C ONpeICIEHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA, IAHUPOBATh
Y TIPOBOJIMTH XUMHUYECKHE SKCIICPUMEHTHI 110 PaCIiO3HABAHUIO PACTBOPOB IIETIOUYCH U

KHUCJIOT C TIOMOIIBbIO HHIUKATOPOB (JIakMyC, eHOoI(TaIenH, METUIIOPAHK U JPyTUe)

2.7

IMPOBOAUTDH paC‘léTBI 10 YpaBHCHHUIO XHMHYCSCKOM pe€aKuuu

[To teme: «Ilepuoanueckuii 3akon u [leproandeckasi cucreMa XMMHUECKUX 3JIEMEHTOB
HO. WN. Menneneea. CrpoeHne aToMoB. XuMHUueckas CBsi3b. OKHUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUH>

3.1

PaCKpbIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX MOHSTHH: AApO aToma, BHGKTpOHHHﬁ clioit
aToMa, aToOMHas Op6I/ITa.HI), paanyc atomMa, XUMHUYCCKas CBA3b, INOJIIPHASA WU HCIIOJIAPHAA
KOBAJICHTHAs CBA3b, JJICKTPOOTPpULIATCIbHOCTb, MOHHAA CBA3b, MOH, KATHOH, aAHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHE 3JICMCHTbI
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ONHKCBHIBATh M XapakTepu3oBaTh TabmmuHyto ¢Gopmy Ilepuomudeckoil cucTeMsbl
XMMHUYECKHX 3JIEMEHTOB: pa3jivyaTh MOHATHS «rJlaBHas noiarpynna (Arpynma)» u

«mmobounas noarpynma (brpymmna)», «Mansie» U «O0JbIINe) MEPUOIBI

34

packpeiBaTh cmbici I[lepuonnueckoro 3akona [[.M. MenpeneeBa: 1€eMOHCTPUPOBATH
MOHMMAaHHUE TEPUOJNYECKON 3aBHCHUMOCTH CBOWCTB XUMHYECKHX AJIEMEHTOB OT HX

nonoxkeHus B [lepuonnueckon cucreme

3.5

COOTHOCUTH 00O3HAYEHHs, KOTOpble UMEIOTCs B Tadiune «llepuoguyeckas cucrema
xumuueckux siemeHtoB [[.MI. MenneneeBa» ¢ UHCIOBBIMH XapaKTEPUCTHKAMHU
CTPOCHHUSI aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB W 3apsn sjupa, oOIee YucIio

QJICKTPOHOB U paCpCACICHUC UX I10 3JICKTPOHHBIM CHOHM)

3.6

OIIPCACIIATL CTCIICHb OKHUCJIICHUA 9JICMCHTOB B 6I/IHapHI>IX COCANHCHUAX




3.7

OIpCACIIATL BUA XUMHYECKON CBS3H (KOBaJIeHTHaFI n I/IOHHaSI) B HCOPTraHUYCCKUX

COCIUHCHHUAX

9 KJIACC

Kox
nposepsie
MOI0
pe3yJabTart
a

IIpoBepsiemble MpeIMeTHBIE Pe3yJILTATHI OCBOCHHSI OCHOBHOI 00pa3oBaTeILHOI
NporpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl

[To Teme: «BemiecTBO U XUMUYECKasi PEAKIIHsD)

1.1

pPacKpbIBaTh CMBIC OCHOBHBIX XMMMYECKHUX [MOHSITHH: pacTBOp, 3IJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, SJCKTPOJUTHUECKAsT AMCCOLMAIMS, PEeaKIUMM HOHHOTO OOMEHa,
KaTaJln3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIE pPEaKIIHH,
OKHCIIUTEIbHOBOCCTAHOBUTENIBHBIE ~ PEAKLUH,  OKUCIMTENb,  BOCCTAaHOBUTEIIb,
OKHCJICHHE W BOCCTAHOBJICHHE, aJUIOTPOIUsS, aM(OTEpHOCTh, XHMHYECKasi CBS3b
(KoBaJlleHTHas, HMOHHAs, METAJUIMYEecKas), KpUCTaJUIMYecKas pelETKa, CIUIaBbl,

CKOPOCTb XUMHUYECKON PEAKLIUH

1.2

HWIUTIOCTPHUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHSATHHA U IMPUMCHATHL 3TU

IMOHATHA IIPHU OIIMCAHUHU BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATb YPAaBHCHUSA BHCKTpOHHTHqCCKOﬁ Jucconnuanmu KHUCIIOT, menaouet u

COJICH, MOTHBIC ¥ COKPAIIEHHBIC YPABHCHUS PEAKIIUH HOHHOTO OOMEHA

1.4

PACKpbIBATh CYHIHOCTH OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IMoCpcaACTBOM

COCTAaBJICHUA 3JICKTPOHHOT'O OajyaHca dTHX peaKHI/Iﬁ

1.5

IMPpOBOAUTD paC‘léTBI 110 YpaBHCHHUIO XUMHUYECKOU pe€aKuuun

ITo Temam: «HemeTamisl 1 UX COeAUHEHUS» U «MeTaabl U UX COCAUHCHUS)

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W cHEelu(pUYECKHe XUMHYECKHE CBOMCTBa
MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJIEKYIISPHBIX

1 MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIAATh YpPAaBHCHUS peaKHHﬁ, MNOATBEPKAAOIMINX CYIICCTBOBAHUC reHETUYCCKOM

CBsA3U MCXKIY BCHICCTBAMU Pa3JIMYHBIX KJIIACCOB
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IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA, BO3MOXKHOCTHU

IMPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

24

CleI0BaTh IMIPaBWJIaM I[I0JIb30BAHHUA XHMMHYECKOW TmTOCynoil u 1abopaTopHBIM
00opy/OoBaHUEM, a Tak)Ke MpaBuUiaM OOpalleHMs] C BELIECTBAMU B COOTBETCTBUU C

HHCTPYKIUAMH 110  BBIIIOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX  OIIBITOB IIO




HOJTY4EHHIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (aMMHAKa U yIJIEKUCIIOTO Ta3a)

2.5

IPOBOJUTH PEAKIINH, ITOJATBEPKIAIOIINE KAaUeCTBEHHBIH COCTaB Pa3IMYHBIX BEIECTB:
pacro3HaBaTh OMNBITHBIM IyTEM XJOPHI-, Opomua, wuomua, KapOonar, Qocdar,
CHJIMKAT, Cynb(}aT, TUAPOKCUAMNOHBI, KATHOHBI AMMOHHS, HWOHBI H3YYEHHBIX

MCTAJJIOB, MPUCYTCTBYIOIINUEC B BOAHBIX PACTBOPAX HCOPIraHUYICCKUX BCIICCTB

[To Teme: «XuMus 1 OKpYXKaroILas cpeaar

3.1

PaCKpPbIBATh CMBICJI OCHOBHBIX XHMHYCCKHUX MMOHSTHM: HHK BCIICCTBA;, KOPPO3Us

MCTAJIJIOB

3.2

IMPUMCHATbL OCHOBHBIC OIICpallliKi MBICIIMTEIBHOM NESITENLHOCTH — aHAIU3 U CHHTC3,
CpaBHCHHEC, O606III€HI/I€, CUCTCMATU3AalMIO, BBIABJICHUC MNMPUYMHHO-CICACTBCHHBIX
CBsSI3e — A N3YUCHUA CBOMCTB BCIICCTB U XHMHYCCKHX peaKHI/Iﬁ;
C€CTCCTBCHHOHAYYHBIC MCETOJBbI IIO3HAaHUA - Ha6JIIOI[eHI/I€, HU3MEPCHHC,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHbI U MBICJICHHBIN)




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHaanBHBIC XUMHWYCCKHUC ITIOHATHUA

1.1

Hpez(MeT XUMHH. PolIb XMMHU B JKU3HU YeloBeKa. XHUMHS B CHUCTEME HayK. Tena u

BemecTBa. dusnueckue CBOICTBa BCIICCTB. ArperaTHoe COCTOAAHUC BCIUICCTB

1.2

Ilonstue o METOJaX TIIO3HAaHHUsI B XHWMHH. Ywucteie B€IIECTBA MU CMCCH. CnocoObl

pasaciiCHus cMmecen

1.3

ATOMBEI U MOJICKYIJIBI. Xumuyeckne 3aeMeHThl. CHMBOJBI XUMHUYECKUX DJIEMEHTOB.

IIpocThie u cnoxHbIE BemeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumnueckass  Qgopmyna. BaneHTHOCTP aTOMOB  XUMHUYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OrTHocuTenpHas aroMHas wmacca. OTHOCHUTENbHAs

MOJICKYJIIpHAas Macca. MaccoBas m0JIs1 XUMHYECKOI'0 3JIEMEHTa B COCTUHCHHUU

1.5

KomnuectBo BemectBa. Moisib. MossipHass macca. B3auMOCBsI3b KOJIMYECTBA, MacChl U

YucCiia CTPYKTYPHBIX €AUHULL BEIICCTBA. PacuéTrl no Q)opMynaM XUMHNYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

duznyeckne M XUMHUYCCKHE SBJICHHSA. XHUMHUYCCKAas pcakuusa u e€ IIPpU3HAKH. 3aKoH
COXpaHCHHUA MaCChbl BCIICCTB. XUMHUYECKHE YpaBHCHHAL. KHaCCI/I(bI/IKaI_II/IH XUMHNYCCKHUX

peakiuit (CoeIuHEHUs, Pa3I0KEeHUsI, 3aMEIICHUs, 0OMEHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MMOCY/I0H, C IpaBUjIaMu paboThI B
naboparopun U npuéMaMu oOpaleHHus C JIabOpaTOPHBIM 00OpPYIOBaHHEM, W3yUeHUE U
onucaHue (U3NIECKUX CBOWCTB OOpPA3lOB HEOPraHWYECKHX BELIECTB, HAOIIO/CHHE
¢usnueckux (IU1aBleHUE BOCKA, TAssHUE JIbJla, pACTHUpPAHUE caxapa B CTYIKE, KUIEHHE U
KOHJICHCAIIUsI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KHUCIOTOH) SIBICHHI, HAOJIOJICHUE W OIHMCAaHHE IPU3HAKOB
NPOTCKAHMUS XUMHUYECKUX peakiuii (pa3lioKeHHe caxapa, B3auMOJICHCTBHE CEPHOM
KHACJIOTBI C XJIOpUIOM Oapusi, pasziiokeHue ruapokcuaa meau(ll) mpu HarpeBaHuw,
B3auMoJIeicTBUE Kese3a ¢ pacTtBopoM coiu menu(ll), mzydenue crocoOoB paszzieseHus
cMeceil (C MOMOILIBIO MarHuTa, (UIBTPOBAaHME, BbIIAPUBAHME, JUCTUILIALUA,
xpomatorpadusi), TPOBEJACHHE OYMUCTKH ITOBApPCHHON COHM, HAOIIOJICHUE W OIMCAHHE
Pe3yIbTaTOB MPOBEACHHS OTIBITA, WILTIOCTPUPYIOIIET0 3aKOH COXPAHEHHsI MAaCChl, CO3/[aHNE

MoJieIe MOJIEKYJI (IIapOCTEPHKHEBBIX)

Baxueiime npeacTraBuTeNIn HEOPraHUYECKUX BEIIECTB

2.1

BOBI[}/X — cMech ra3oB. CocraB BO3yXa. KI/ICHOpO,I[ — OJICMCHT U IIPOCTOC BCUICCTBO.

Haxoxnaenune xucnopoga B mpupoje, (U3NYecCKUe W XUMHUYECKHE CBOWMCTBA (peakuuu




ropenusi). Oxcunel. Ilpumenenne kuciaopoma. CrocoObl TOMYYEeHHs KHCIOPOZa B
nabopatopur W HOpoMbIILICHHOCTH. KpyroBopor kuciopoga B mnpupope. O3oH —

AJJIOTpOIIHAA MO,Z[I/I(l)I/IKaI_[I/IH Kucjiopoaa

2.2

TermnoBoit 3¢p(dexkT XUMHUYECKOH peakiul, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHIOTEPMHUUYECKHE peakUHuH. TOIUMBO: yrojp M METaH. 3arps3HEHUE BO31yXa, YCHIICHHE

NapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSI
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Bonopon — anemenT u npoctoe BemiecTBo. Haxoxkienue BoJopoa B pupoe, pu3nueckue u

XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI moryueHus. KucinoTsl u conu
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MousipHblii 00BEM ra3oB. Pacué€Tbl 10 XMUMUYECKUM ypaBHEHUSM

2.5

Oduznyeckue CcBOMCTBAa BOAbl. Boma kak pactBoputens. PactBopsl. Hackliennele u
HEHACBHIIIEHHbIE PAaCTBOPHI. PacTBOpUMOCTH BeliecTB B Bojie. MaccoBasi A0l BEIIECTBA B
pactBope. XumMuueckue coicTtBa Bojbl. OcHoBaHus. Posib pacTBOpoB B mIpupojie U B
JKU3HU yenoBeka. KpyroBopot Bojibl B ipupojie. 3arpsizHeHue npupoAaHsix Boa. OxpaHa u

O4YMCTKa NPHUPOAHBIX BOJ

2.6

Knaccudukanmust Heopranmueckux coeauHeHuid. Oxcunbl. Kiaccudukamus OKCHIOB:
coneoOpa3ywomue (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) U HecoleoOpa3yroIIue.
Homenknarypa oxcuuoB. dusnyeckne M XUMHUYECKHE CBOMCTBAa OKCHAOB. llosmydenue

OKCHIOB

2.7

OcHoBanus. Knaccudukanus OCHOBaHMN: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Howmenkiiarypa ocHoBanui. @U3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHMil. [lonyuenne

OCHOBaHUHI

2.8

KucnoTer. KJ'IaCCI/I(bI/IKaI_[I/IH KHCJIOT. HOMeHKJ'IaTypa KHUCIIOT. Pu3nYecKue U XUMHYECKUE

cBorcTBa KuCoT. Panx akrusHoctn metaiioB H.H. bexerosa. [lonyuenue kucior

2.9

Comu. Homenknatypa coneil. @usnyueckue U XUMHUECKUE CBOMCTBa coneil. [lomyuenue

cosei

2.10

I'eneTnyeckas cBs3b MECKAY KiIaCCaMH HECOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH HKCIEPUMEHT: KAueCTBCHHOE OIpPEICIICHHE COACPKaHUs KHUCIOpoaa B
BO3/yXe, IOJIy4eHHe, coOMpaHue, paclo3HaBaHWE W H3YYCHHE CBOWCTB KHCIOPOJA,
HaOJIFOICHUE B3aMMOJICHCTBHSI BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBCHHUS H
IpeKpalieHus: ropeHus (Imokapa), 03HAKOMJICHHE ¢ 00pa3llaMy OKCHJIOB M OIMCAHUE HX
CBOWCTB, TOJy4Y€HUE, COOMpaHWE, pACIIO3HABAHHME M HW3YYECHUE CBOWCTB BOJOPOIA
(ropenme), B3aumojencTeue Bojaoponaa ¢ okcuaom memau(ll) (Bo3amMoOKHO HCIONB30BaHUE
BUJICOMATEPHAJIOB), HAOIFOIEHUE 00Pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb, HCCIICIOBAHHE
0COOEHHOCTEH PACTBOPEHHS BEIIECTB C PA3IUYHONH PACTBOPUMOCTBIO, MPHUTOTOBIICHHUE
pPacTBOPOB C OMpPENCIEHHON MacCOBOH JIOJICH PacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE

BOJBI C MeTa/ylaMd  (HaTpueM UM KaibliMeM) (BO3MOXKHO  HCIOJIb30BaHUE




BUJCOMATEPHUAJIOB), OIPEAEICHUE pAcTBOPOB KHCIOT U IIEJIOYEH ¢  IOMOIIBIO
UH/IMKAaTOPOB, MCCIIEOBaHUE OOpPa3lloB HEOPraHMYECKUX BELIECTB PA3IMUYHBIX KJIAcCOB,
HaOJII0IeHUe W3MEHEHUs OKPACKM MHIMKAaTOpPOB B pacTBOpax KHUCIOT M LIelloueid,
u3zyuyeHue B3aumojeiicteus oxkcuga meau(Ill) ¢ pacTBopoM cepHOM KHCIOTBI, KHUCIOT C
METaUIAMM, pEaKUuid HEeWTpaau3alHH, IOJy4YEHHE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHUE OJHOTO MeTajljla JIPYTrUM M3 PAacTBOpa COJH, PELICHUE YKCIEPUMEHTAIBHBIX

3a1a4 1o Teme «BakHelme Ki1acchl HEOPraHUYECKUX COCITMHEHUI

[Tepuoanueckuii 3akoH u [lepuoanueckas cuctema xumudeckux snemeHton J{. M.
MenneneeBa. CtpoeHue aToMOB. XUMHUECKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC

pe€aKuuu

3.1

HepBHe IIOIIBITKH KHaCCPI(bI/IKaL[I/II/I XUMHUUYECKHX dJIeMeHTOB. [loHsaTue o rpynmnax CXOoAHbIX
9JICMCHTOB (IIIGJIO‘IHI)IG N MICJIOYHO3CMCIIBHBIC MCTAJJIbI, I'aJIOICHbI, HWHCPTHBLIC ra31,1).

aﬂeMeHTH, KOTOPBIC O6p83y1-OT aM(bOTepHLIe OKCHABbI U TUAPOKCHUBI

3.2

[lepuonuueckuii 3akoH. Ilepuoaundeckas cucrtemMa XuMuueckux siemeHToB JI.A.
MenpeneeBa. Koporkonepuoanas u anuHHonepuoHas Gopmsl Ilepuoanueckoil cuctemsl
xumuueckux sneMeHTtoB .M. MenneneeBa. Ilepuonsl u rpynmbl. PUIHYECKUN CMBICIT

IMOPAAKOBOI0O HOMECpA, HOMCPOB IIEPHUOJa U I'PYIIIILI 3JICMCHTA

33

Crpoenne artomoB. CocraB aromublx sjaep. HM3oronbl. OnexTpoHbl. CtpoeHue
JIEKTPOHHBIX 000J04eK aToMOB IepBbIX 20 XuUMHUYecKMX 3yeMeHTOB Ilepnonnueckoit
cucremsl .M. MenneneeBa. XapakTepUCTUKAa XMMUYECKOTO 3JIEMEHTA 110 €0 MOJIOKEHHUIO

B [lepuonnueckoit cucreme /.M. MenneneeBa

3.4

3aKOHOMEPHOCTH U3MEHEHUS pajiyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAIIIMUECKUX U
HEMETAJUIMYECKUX CBOWMCTB IO rpynmnam u nepuojam. 3HaueHnue Ilepuoanueckoro 3akoHa
u [lepuoanueckoil cUCTEMbl XUMHUUYECKUX JIEMEHTOB JJIsl Pa3BUTHsI HAYKU U NPAKTHKH.

J.. MenneneeB — yu4€HBIN U TpaXk1aHUH

3.5

Xumuyeckas CBSI3b. KoBanentnas (monspHas u HETOJISIPHAS ) CBSI3b.

9HeKTpOOTpI/IHaTeHBHOCTI> XMMHUYECKUX 3JIEMEHTOB. OHHAs CBSI3b

3.6

Crenedb okucieHusa. OKHCIUTENTLHOBOCCTAHOBUTEILHBIE pCaKIru. Hpoueccm OKHUCJIICHUA

1 BoccTaHOBJICHUA. OKHUCIUTEIN U BOCCTAHOBUTECIIH

3.7

XUMUYECKUH SKCIEPUMEHT: H3ydeHHE OOpa3lOB BELIECTB METANIOB U HEMETAJUIOB,
B3aMMOJICIICTBUE TUAPOKCHIA LMHKA C PAacTBOPAMU KHUCIOT M LIEeJIoYeH, NpoBeleHHE
OMBITOB, WIIIOCTPUPYIOIIKUX HPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKUuii

(ropeHue, peakuu pas3ioKeHUs], COSTUHEHUS)

9 KJIACC




Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

BeiiectBo u xuMuueckas peaKnusi. HOBTOpeHI/Ie

1.1

[leprnoanyeckuii 3akoH. Ilepmonmmueckas cucrema XuMHYecKux siementoB J[.U.
MengeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B M3MEHEHUHM CBOWCTB XMMHMYECKHUX
3JICMCHTOB IICPBBIX TpéX NEpruoa0B, KaJIns, KaJlblUsd U UX COGI[I/IHGHI/Iﬁ B COOTBECTCTBUHU C

IMOJIOKCHHUEM 3JICMCHTOB B Hepnozmqecxoﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrtpoeHue BellecTBa: BHJIbI XUMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU U BUAA XUMHUYECKOMN
cBsa3u. Knaccuukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKUX BEIIECTB (MEXIyHapoaHas U
TpUBHaAIbHAsA). XMMHUYECKHE CBOICTBAa BELIECTB, OTHOCSIIUXCA K Pa3IMYHBIM Kilaccam

HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ, TCHCTUYCCKAs CBA3b HCOPTraHNMYCCKUX BCIICCTB

1.3

Krnaccudukanmss XMMHYECKUX peakuii MO pa3IMYHbIM MPHU3HAKaM (TI0 YUCIY M COCTaBy
YUYaCTBYIOUIMX B PEAKIMH BEUICCTB, MO TEIUIOBOMY I(PQEKTY, O W3MECHEHHIO CTEICHEH
OKHUCJICHHUS XHMHUYECKUX 3JIEMEHTOB, TI0 0OPaTHMOCTH, 110 YYaCTHUIO KaTaliu3aropa). JDK30-
U DHJOTCPMHUYCCKUE PEAKIUH, TEPMOXUMHYCCKHE ypaBHEHHs. [IOHATHE O CKOpOCTH

XUMHYECKOW PEaKUU

1.4

[Tonstne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHsATHE 0 TOMOTEHHBIX
Y TeTEpOreHHbIX peakuusax. [IonsaTue o xummdyeckom paBHoBecuU. DakTOPHI, BIUSAIOIINAE HA

CKOpPOCTb XUMHUYECKOU p€aKiuu U IMOJOKCHUC XUMHNYCCKOI'O PaBHOBCCHA

1.5

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUU, JJICKTPOHHBIA OadaHC OKHCIUTENbHO-
BOCCTAHOBUTEIBbHOU peaKkuuu. CocraBnenue ypaBHEHUU OKHCJIUTEIIbHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ C UCIIOJIb30OBAHHUEM MCTOA 3JICKTPOHHOI'O OanaHca

1.6

Teopust AJIEKTPOIIUTUYECKOW TUCCOLMALNU. DJIEKTPOJIUTBHI U HEINEKTPONUThl. KaTHOHBI,
aHUOHBI. MeXaHW3M JIMCCOLMALIMY BEHIECTB C PA3JIMYHBIMU BUJAMH XUMUYECKOU CBS3H.
Crenenp nucconuanuu. CuiabHbIe W cialOble 3IEKTPONUTHL. Peakunu MOHHOTO OOMEHa.
VYcnoBus mpoTeKaHUs peakuil MOHHOTO OOMEHa, IMOJHbIE W COKpAIIEHHbIE HOHHBIE
ypaBHeHUs peakiuid. CBOKWCTBa KHUCIIOT, OCHOBAaHUU M COJIEM B CBETE MPEACTABJICHHUI 00
BHGKTpOHHTI/I‘-IeCKOﬁ Jucconuanuu. KauecTBennnie pC€akuun Ha HOHBI. IToustue o

TUAPOIIN3E COJIEH

1.7

XUMUYECKUN DKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSAMU KPUCTALIUYECKHX PEIETOK
HEOpPraHMYECKUX BEIIECTB — METAUIOB U HEMETauioB (rpadura M anamasa), CI0KHBIX
BEIIECTB (XJIOpUJa HATPHS); UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHYECKON peaKInu
OT BO3JIEHCTBUSA Pa3IMUHBIX (AKTOPOB; HCCIEIOBAHHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, MpOIlecca TUCCOLMALNN KHUCIIOT, IIENI0Yel U colei (BO3MOXHO MCIOJNb30BAHHE
BUCOMATEPHAJIOB); TPOBEJCHHE OIBITOB, WLIIOCTPUPYIOIINX MPU3HAKH MPOTEKAHUS
peaknuii HOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIJCICHHE ra3a, 00Opa3oBaHUE BOJIbI);

OIIBITOB, WJIIOCTPHUPYIOIIUX IMPHUMEPBI OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ




(ropeHue, peakluu pasyioKeHUs, COETUHEHM); pacllO3HABaHUE HEOPTraHMUECKUX BEILECTB

C IIOMOIIBIO KAaYCCTBCHHBIX peaKI_II/Iﬁ Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl u ux COCAMHCHUA

2.1

OOmast xapakTepucTHka TrajgoreHoB. OCOOEHHOCTM CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucienus. CtpoeHne u (pu3muecKkue CBOHCTBA MPOCTHIX BEIIECTB — raJIOTEHOB.
XuMHYecKue CBOMCTBA Ha MpUMeEpe Xjopa (B3aUMOAEHCTBHE C METalllaMU, HEMETalllaMH,
menogamu). Xsoposopopoa. ConsHas KHCIOTa, XUMHUYECKUE CBOMCTBA, IOJIy4EHHE,
nnpuMeHeHue. JlelcTBUe XJopa M XJIOpPOBOJOPOJA Ha OPraHM3M 4eloBeKa. BakHeimne

XJIOpUAbI 1 UX HAXOXKICHUC B IIPUPOAC

2.2

OOmast xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOSHHSI aTOMOB,
XapaKkTepHbIe CTereHu okuciaeHnus. CTpoeHne u GU3NIecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJIa U Cephbl. AJUIOTPOINHBIE MOAUGUKALUK KHUCIOpOAAa M cepbl. XUMHYECKHE
cBoiicTBa cepbl. CepoBOIOPOI, CTpOEHUE, (PU3NYECKUE U XUMHYECKUE CBOMCTBA. OKCHUIBI
Cepbl KaK NPEICTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas Kuciora, (U3MUECKHE U
XUMHYECKHE CBOMCTBa (0OIIME KakK MPEACTaBUTENS Kjacca KHCIOT M CIenu(UIecKue).
XVMUYECKUE peaKklly, JieXKalllie B OCHOBE IIPOMBIIUIEHHOTO Cloco0a MOMy4eHus: CepHOit
kucnothl. [Ipumenenue. Conu cepHOW KHMCIOTbI, KAUECTBEHHAs! PEaKIUs Ha CyJb(aT-noH.
Haxoxnenue cepol U €€ COeAMHEHNUI B IPpUpOoAE. XUMUUYECKOE 3arpsi3HEHUE OKPYKAKOLIEH
Cpelbl COECTUHEHUSIMU Ccepbl (KUCIOTHBIE IOXAH, 3arps3HEHHE BO3AyXa U BOJOEMOB),

CIIOCOOBI €T0 NpcaAOTBpalllCHUA

23

OO0mass xapakTepucTuka »d1eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIE CTENEHU OKHUCIIEHUs. A30T, pacIpOCTpaHEHUE B MpUpoie, (U3NUECKUe U
XUMHYECKHe cBoicTBa. KpyroBopor as3ora B mpupoae. AMMHUAK, €ro (QU3NYECKUEe U
XUMHYECKHE CBOMCTBa, IoyiyueHue W npumeHenue. Coin aMMOHHA, UX (U3HUECKUE U
XMMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha MOHBI aMMOHHUS. A30THasI
KHCIIOTa, €€ moiydeHne, (U3NIecKne U XMMUYECKHE CBOMCTBA (00IIMe KaK MPeACcTaBUTEIs
KJlacca KHUCIOT u crnenuduueckue). lcmonb3oBaHre HHUTPATOB U COJIeH aMMOHHUS B
KayeCTBE MHUHEPAJIbHBIX YAOOpeHHH. XMMHMUECKOE 3arpsi3HEHUE OKPYXKAIOUIeH cpelibl

COCAUMHCHHUAMMU a30Ta (KI/ICHOTHBIC AOXKIH, 3arpA3HCHUC BO31yXa, IIOYUBBI U BO,I[OéMOB)

24

®docdop, amtorpornHble Mogudpukanuu (ochopa, puU3HUECKHEe U XUMHUUYECKHE CBOMCTBA.
Oxcun dochopa(V) u dochopnas kuciora, (Gu3MUecKkne W XUMHYCCKHE CBOICTBA,

nonyuyenue. Mcnonb3oBanue pochaToB B KauecTBe MUHEPAIBHBIX yI100peHUi

2.5

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKkTepHble  CTENEHW  OKUCJIEHMs.  YTJIEepoja,  auIOTpPOIHbIE  MOAU(UKALUH,
pacrpocTpaHeHHe B IpHpoJe, (U3MUEeCKHe M XUMHUYECKHE CBOMCTBA. AJcopOIus.
Kpyrosopot yrnepoga B mpupoge. Okcuabl yriepoja, X (U3NYECKHE M XUMUYECKUE

CBOﬁCTBa, JEUCTBHUE Ha >KUBBIC OpTraHu3MbI, IOJIYUYCHUC U IIPUMCHCHHC. DKOIOTrHYecKHue




po0JIeMbl, CBsi3aHHBIE ¢ OkcuaoM yriaepoma(lV); rumoreza Tm00anbHOrO TOTEIUICHUS
KJIMMaTa; TMapHUKOBBIA JPQeKT. YroimpHas KHCIOTA W €€ COlHM, HX (QHU3HUECKUE U
XUMHYECKHE CBOKMCTBA, MOJYYCHUE U MpUMeHeHue. KauecTBeHHas peakiius Ha KapOOHAaT-
uoHbl. Mcnonp3oBaHue kKapOOHATOB B OBITY, MEIUIUHE, MPOMBIIUICHHOCTH H CEIbCKOM

X03SIUCTBE

2.6

[lepBoHavanbHble TOHATHA OO0 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHMSIX yriepojaa
(MeraH, 3TaH, 3TWUJIEH, AllETWJIEH, ATaHOJ, TJULEpPUH, YKCyCcHas Kuciora). Mx cocraB u
xummuueckoe ctpoeHue. [loHsTHE O OMONOTMYECKH Ba)KHBIX BEILIECTBAX: JKHUpaXx, Oelkax,
VIJIEBOJAX — U WX POJU B KU3HHM ueJoBeKka. MarepuaibHOE €IMHCTBO OPraHMYECKUX U

HeOpFaHHqCCKHXCOGHHHCHHﬁ

2.7

Kpemuuii, ero ¢usuueckue M XMMHUYECKME CBOWCTBa, IOJYyYEHME M IPUMEHEHHE.
Coenunenns kpemHus B npupozge. OOmme mpencraBienus o6 oxcuae kpemuus(IV) u
KpeMHHeBOM  kucimore. CuiMKaTel, UX HCHOJb30BaHHE B  OBITY, MEIULUHE,
IPOMBIIIIEHHOCTH. BajkHele cTpouTenbHbIE MaTepuallbl: KEpaMHUKa, CTEKJIO, LIEMEHT,
6eToH, xene300eToH. [Ipobiiembl 6€30MacHOr0 UCIOIb30BaHUS CTPOUTENBHBIX MaTEPUATIOB

B IOBCEIHEBHOMN KU3HU

2.8

XUMHYECKUH HKCHEPUMEHT: HU3y4eHHE OOpas3lloB HEOPraHWYECKHUX BEIIEeCTB, CBOWCTB
COJISTHOM KHUCIIOTBI; POBEJICHUE KaUeCTBEHHBIX PEAKIMIA Ha XJIOPUI-UOHBI M HaOJOJeHHE
IPU3HAKOB UX MPOTEKAHMs; ONBITHI, OTpaKarollue (PU3NYECKUE U XMMHUYECKHE CBOMCTBA
rajJJoreHoB M HUX COEJUHEHUH (BO3MOXXKHO MCIIOJB30BaHME BUEOMATEPHAJIOB);
O3HAaKOMJICHHE ¢ 00pa3laMu XJIOPUIOB (TaJIOTEHU/IOB); 03HAKOMIICHHE C 00pa3liaMH Cepbl
U e€ coelMHEHMAMHU (BO3MOXKHO MCIIOJIb30BaHME BHUAEOMATEPUAIOB); HaOIIOJCHHUE
nporecca OOyIIMBaHUS caxapa MOJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEPHON KHCIOTHI;
U3y4yeHHEe XHMMUYECKMX CBOICTB pa30aBIEHHON CEpHOM KHUCIOThI, IPOBEJCHUE
Ka4eCTBEHHOW peaknuu Ha Ccynb(haT-nOH W HaONIOJEHHE TpU3HaKa €€ MPOTEKAHWUS;
O3HAKOMJIEHHE C (PM3UYECKUMU CBOMCTBAMHU a30Ta, (hocdopa U ux coeMHEHUH (BO3MOKHO
UCITIOJIb30BaHUE BHJEOMATEPHATIOB), O0Opa3liaMu a30THBIX W (QOCHOpPHBIX yHOOpEeHMIA;
HOJy4YeHHe, coOMpaHHe, paclio3HaBaHME W H3yYeHHE CBOMCTB aMMMAKa; IPOBEJCHUE
Ka4eCTBEHHBIX pEaKIuii Ha MOH aMMOHHUS U ¢ocdaT-moH ¥ U3yYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJEHCTBUE KOHLEHTPUPOBAHHOW Aa30THOM KHCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIb30BAaHHE BHUAEOMATEPUAIOB); HU3YYEHHE MOJENIEH KpUCTaNINYECKUX
pewéTok anMmasza, rpadura, ¢QyuiepeHa; O3HAKOMJIEHHE C IPOLEcCOM aacopOLuu
pacTBOPEHHBIX BELECTB AKTUBUPOBAHHBIM yII€M W YCTPOHMCTBOM IPOTHUBOIasa;
HOJy4eHHue, coOupaHue, paclio3HaBaHME M H3YYEHUE CBOMCTB YIVIEKHCIOrO Tasa;
IPOBEJCHUE KAuyeCTBEHHBIX pEaKIMil Ha KapOOHAaT- M CUJIMKAaT-UOHbI U H3Yy4YECHHE
IIPU3HAKOB UX MPOTEKaHMs; O3HAKOMJIEHUE ¢ TPOLYKIIMEN CUIIMKATHON MPOMBIIUIEHHOCTH;
pelleHHe SKCHEpPUMEHTANbHbIX 3aJad 1o Teme «BaxHeline HeMeraibl W HX

COCAUHCHU A




Meramisl 1 ux COCIUHCHUA

3.1

OOmas xapakTepuUCTUKAa XUMHUYECKMX DJIEMEHTOB — METAJUIOB HAa OCHOBaHUU WX
nonoxenuss B llepuoguueckor cucrteme xumuueckux siemeHToB J[.M. MennaeneeBa u
ctpoeHuss aroMoB. CTpoeHue MeTaioB. MeTramindyeckas CBA3b W MeTalInyecKas

KpUCTAIIIMYECKAs PeIETKA. DIEKTPOXUMHUUECKUN Pl HAIPSHKEHUH METaIIOB

3.2

®dusnueckrue U XMMUYECKHE CBOMCTBA MeTaiuioB. OO0IIMe criocoObl MOMyUYeHHS] METAJIOB.
[TonsiTre 0 KOPPO3WU METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CILIaBbl

(cranb, YyryH, JIOPAIIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

3.3

[Ilenounble MeTayibl: nooKeHUE B I[leproanyeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
JA.N. MengeneeBa; CTpOCHHME HX aTOMOB; HaxoXJIeHUE B mpupoje. dusuueckue u
XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus M Kaius). OKCUIbI U THAPOKCHUIBI HATPUS U

Kajus. HpI/IMCHCHI/IC IIEIOYHBIX METAJIJIOB U UX COCIUHCHUN

3.4

[I{erouHO3EMENBHBIE METAIUIBI MATHUN W KAJIBLMI: IOJI0KeHHUE B [leproanueckon cucreme
xuMHu4eckux 3neMeHToB [[.M. MenzeneeBa; CTpOCHUE X aTOMOB; HaX0KJICHUE B IPUPOJIE.
dusnyeckue M XMMHYECKME CBOMCTBA MarHus M Kaublusd. BakHeilmme coeauHEHHs

KaIbIUs (OKCUI, TUAPOKCHU, COJHN). JKECTKOCTD BOJIBI M CIIOCOOBI €€ yCTpaHeHUs

3.5

AmomuHuii: nonoxkeHue B Ilepumonmueckoil cucteme xumuueckux anemeHtoB JI.U.
MenneneeBa;, CTpo€HHE aToMa; HaxokAeHue B npupoae. Puszndeckne U XUMHYECKHE

CBOICTBA ATFOMHHUS. AM(OTEpHBIC CBOWCTBA OKCH/IA U TUAPOKCHIA AITFOMHUHUS

3.6

Kene3o: mnonoxenue B Ilepmogmyeckoil cucremMe XuMUYecKux diemeHToB J[.U.
MenzeneeBa; CTpoeHHE aTOMa; HaxokJIeHue B mpupoae. Du3nMveckrue U XUMUYECKUE
cBorcTBa xene3a. Oxcunpl, ruapokcunsl u comu xkenesa(ll) m xenmesza(Ill), ux cocras,

CBOMCTBA U IMMOJIy4YCHHC

3.7

XUMHUYECKUH OSKCIIEPUMEHT: O3HAaKOMIIEHHE C O0pa3llaMd METaUIOB U CIUIABOB, WX
(U3HYECKUMU CBOHCTBAMH; H3YYCHHE pPE3YJIbTATOB KOPPO3HH METAIUIOB (BO3MOXHO
UCIIOJIb30BaHUE BUCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHUCTBUS OKCHJIA KAJIbIUS U
HATpUs C BOJOW (BO3MOXKHO HCIOJB30BAHUE BHJICOMATEPUAIIOB); MCCIIEJIOBAHHE CBOWCTB
KECTKOM BOJIBI; TpoIlecca TOPEHHS jKeje3a B KHCIOpoJe (BO3MOXHO HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB); TIPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX PEaKIUii HAa HOHBI (MarHwus,
KaJIbIIMs, aJTFOMUHUSA, uHKa, xene3a(ll) u xenesa(lll), menu(Il); HabmrogeHe U ONMCaHNe
MPOIIECCOB OKpAaIIMBaHUS IUIAMEHW WOHAMH HATpHUs, Kajausd W Kaublus (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUAIIOB); HCCICIOBAHUE aM(pOTEPHBIX CBOWCTB THIPOKCH]IA
ATIOMUHUS W THAPOKCHJA IIMHKA; PEIICHHWE OKCICPUMEHTAIBHBIX 3aJad 10 TeMe

«Baxnennne MeTaJIbl U X COCAUHCHUA»

XuMus u OKpYy’Karomas cpeaa

4.1

HoBrle MaTCeprajbl U TCXHOJIOIUH. BemecrBa u MaTcprajibl B MMOBCEIHEBHOM KH3HU

qelnoBeka. XUMHUS H 300pPOBLE. beszomacHoe wmcmonn30BaHKE BCIICCTB M XHMHUYCCKUX




peakuuii B ObITy. [lepBasi TOMOIIb TPH XMMHUYECKHX 0YKOTaX U OTPABICHHIX

OCHOBBI 3KOJIOTUYECKOW TI'PAaMOTHOCTH. XUMHUYECKOE 3arpsA3HEHHE OKpYXKarollel cpelibl

I[NAK. Ponmp XumMuM B peHIEHWH OSKOJOTHYECKHX Mpobsem. I[IpuponHbie HCTOYHHKH

4.2
yIIeBOIOPOAOB (YroJib, MPUPOIHBINA ra3, He(PTh), MPOAYKTHl UX MEepPepadOTKH, UX POJb B
OBITY U IPOMBIIIIICHHOCTH

43 XUMHUYECKUH SKCIIEPUMEHT: U3Y4YeHHE 00pa3l0B MaTEpUAIOB (CTEKIIO, CIIaBBl METAIJIOB,

MOJIMMEPHBIE MaTEPHAIIbI)




HPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI
OCHOBHOT'O OBIIIET'O OBPA3OBAHUA

Kon
nposepsieM
oro
TpeOOBaHM
b

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111€ro
oOpa3zoBanusi Ha ocHoBe ®I'OC

[IpencraBnenue:

1.1

0 TO3HABAEMOCTH SIBICHUU MPUPOIbI, TIOHUMAaHUE OOBEKTUBHONW 3HAYMMOCTU OCHOB
XUMHYECKONH HAayKd KaK OOJIaCTH COBPEMEHHOIO €CTECTBO3HAHHSA, KOMIIOHEHTa
o0mie KyJbTYpbl M TIPAKTHYECKOM JEATCIIBHOCTH 4YEJIOBEKA B  YCIIOBHUSAX

COBPEMCHHOI'O O6H.[€CTBa; INOHUMAHHUEC MECTa XHUMUHN CPEAU APYTUX CCTCCTBCHHBIX

HayK

1.2

0 HAayYHBIX MCTOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U TCOPECTHUICCKUX
METOAax HCCJICAOBAHUA BCHICCTB U MH3YUCHUA XHUMHUYCCKUX peaKuHﬁ; YMCHUC

UCIIOJIB30BaTh MOACIIN IJIA 00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cdepax mnpodeccHOHATBHON JEATEIbHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHSAX XHMHUYECKOH
HayKW, 9TO TIO3BOJUT OOYYAIOIIMMCS pPAcCCMaTPHBATh XMMHIO Kak cdepy cBoei
Oynyied mpodecCHoHaIbHOM NEATEIFHOCTH U CeNIaTh OCO3HAHHBINA BBIOOP XUMUU
Kak TNpoQUIBHOTO TpeAMeTa MpH Tepexole Ha YpPOBEHb CpEIHEro OOIIero

oOpa3oBaHMs

Bnagenne cucreMoil XHMHUYECKHX 3HaHUH | YMCHHUC TPUMCHATb CHCTCMY

XUMHNYCCKUX 3HaHI/If/'I, KOTOpas BKJIIOYACT:

2.1

BOKHEHIIIE XUMHUYECKHE TOHATHS: XUMHYECKHM JJIEMEHT, aToM, MOJIEKYJa,
BEILIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJIHOPOJIHAs W HEOJHOPOJIHAS CMECh,
OTHOCHUTEJIbHbIE aTOMHAasi M MOJIEKYJsIpHash Macchl, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasi Macca, MOJISIPHBIA OOBEM, OKCHI, KHUCIOTa, OCHOBAHHE, CONb (CpeaHss),
XUMHUYECKasl peaklMsi, PEaKIUU COCIUHEHUS, PEaKIUU pPa3jIoKEHUs, PEaKINU
3aMeILeHUs, PeaKuu 00OMEHa, TeTIoBOM A (PEKT peakiuu, 3K30- U SHAOTEPMUUECKUE
peakiuu, pacTBOp, MaccoBasi JOJS XMMHUYECKOTO AJIEMEHTa B COCIMHEHUHU, MaccoBast
JIOJIS1 ¥ TIPOLIEHTHAsS! KOHIIGHTPAIIHs BEIIECTBA B PACTBOPE, SAPO aTOMA, FIEKTPOHHBIN
CIIOM aToma, aTOMHasi OpOHTajb, paJuyc aTOMa, BaJICHTHOCTb, CTEIIEHb OKUCIICHUS,
XUMHUYECKas CBSA3b, DJIEKTPOOTPULIATEIILHOCTD, MOJIAPHAs W HEMOJsIpHAs KOBAJICHTHAs

CBA3b, MOHHAA CBA3b, MCTAJUIMYCCKAsl CBA3b, KPHUCTAIMYCCKAA peméTKa (aTOMHaH,




WOHHAs, METaJUTMYecKasi, MOJICKYJIsipHasl), HOH, KATHOH, AaHHOH, DOJEKTPOJIUT U
HEDJIEKTPOJIUT, DIIEKTPOJIUTUYECKAs JIMCCOLUAIMS, PpEaKIUd HWOHHOTO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU, OKUCIUTEIh W  BOCCTAaHOBUTEIID,
OKHCIICHHE U BOCCTAHOBJICHHUE, IIEKTPOJIU3, XUMHUUYECKOE PaBHOBECUE, OOpaTHUMbIE U
HeoOpaTUMBbIE PEAKIUK, CKOPOCTh XHMHYECKOW peaknuu, katamusatop, I[IJIK,

KOPpO3HsI METAJLJIOB, CILJIaBbl

2.2

OCHOBOIIOJAraromue 3aKOHbl XMMHH: 3dKOH COXPAaHCHUS MACCHI, HepI/IO,I[I/I‘leCKI/Iﬁ

3aKOH I[I/I MeHz(eneeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABoraz(po
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TEOpUHU XHUMHU: ATOMHO-MOJICKYJISIpDHAA TCOpPUSA, TCOPHUIL SHGKTpOHHTquCKOﬁ

Jucconmuanmmn

Brnanenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE MPaBUIBHO HCIOIb30BaTh U3yUCHHBIE BEIIECTBA U MaTEpUAbI (B TOM YHCIIE
MUHEpaJbHbIe YIOOPEHHsI, METAJUIbl U CIUIABbI, TPOAYKTHI ePepadOTKH MPUPOIHBIX
HMCTOYHUKOB YTJIIEBOJAOPOAOB (YIJIs, IPUPOTHOTO Ta3a, He(TH) B OBITY, CEITHLCKOM
XO3SIICTBE, HA MPOM3BOJICTBE M MOHWMAHHE 3HAYCHUS KUPOB, OCIKOB, yIICBOJOB
JUIsL OpraHuM3Ma 4YeJIOBEKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECTB U

XUMHYCCKUX ITPOUCCCOB HA OPraHU3M YCJIOBCKA U OKPYKAIOIIYIO IIPUPOAHYIO CpCaY

3.2

YMCHHUEC HWHTCITPHUPOBATH XHUMUUCCKHEC 3HAHUA CO 3HAHUAMU OPYIrUux y‘{e6HBIX

MPEIMETOB

3.3

HajIn4yue OIIbITa pa6OTI)I C PasiiM4HbIMU HCTOYHHKAMU I/IH(l)OpMaIII/II/I 10 XUMHHU

(Haqua;I U HAYYHO-IIONIYJSIpHAA JIUTCpPATypa, CJIOBApU, CHPABOYHUKH, MHTCPHCT-

pecypchl)

3.4

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX, UX IMPCBPALICHUAX U
MMPaKTUYICCKOM IIPUMCHCHUN W YMCHHUC HCIIOJIB30BATh eé I pCHICHUA yqe6Ho—

IIO3HABAaTCIbHBIX 3aJla4

BJIa[[eHI/IC OCHOBaMH IIOHSATHHHOTO amnrmapara 1 CUMBOJIMYCCKOI'O A3bIKa XMMHWU IJIA
COCTaBJICHHUA (bOpMyJ'I HCOPraHNMYCCKUX BCHICCTB, ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ;

ocHoBamu xumuueckoit HomeHkatypsl (IUPAC u TpuBnanbHoi)

YMeHune OOBSICHATH CBSI3b IOJOXKEHHs 3jeMeHTa B llepuomuueckoit cucreme ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB
U 3apan sa1apa, oO0Ilee YHCIO DJIEKTPOHOB), PACHpPElEICHUEM D3JIEKTPOHOB 110

SHEPICTUYCCKUM YPOBHAM aTOMOB IICPBBIX TpéX MEPHUOaO0B, KaJIUA U KaJIbILHA

[IpencraBieHure o MEPUOANMYECKON 3aBHCHUMOCTH CBOWCTB XHMHUYECKHX ASJIEMEHTOB
(pamgmyc aTtoma, SJIEKTPOOTPUIATEIBHOCTH), MPOCTHIX M CIIOXKHBIX BEIIECTB OT
MOJIOKEHUS 3J1eMeHTOB B llepuoanueckoil cucreme (B MallbIX MEpPHOJAaX W TIIAaBHBIX

MOArpyIIax) 1 3J€KTPOHHOTO CTPOEHUs aTOMa




7 YMmenune KinaccupuIupoBaTh:
7.1 XUMHYECKHUE JIEMEHTBI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMHYECKHUE PeaKuu
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTEINEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsiji HOHA
8.2 BUJI XUMUYECKOU CBSI3U M THI KPUCTALUTUYECKON CTPYKTYPBI B COSTUHEHUAX
8.3 XapakTep Cpeibl B BOJHBIX pACTBOpaXxX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepru30BaTh (PU3NYECKUE U XUMUYECKHE CBOWCTBA:
91 MPOCTHIX BEIIECTB (KHUCIOPOJ, O30H, BOJIOPOA, TpaduT, ammas, KpeMHHUH, a3orT,
. docdop, cepa, XJI0p, HATPHIA, KT, MATHHUH, KAJILIUH, ATFOMUHAN, JKEJIe30)
CIIO)KHBIX BEIIECTB, B TOM 4YHCJIE€ UX BOJHBIX pAcTBOPOB (BOAa, AaMMHAaK,
XJIOPOBOJIOPOA, CEPOBOJOPOA, OKCHUABI M THUIpOKcHIbl MeTamnoB I[-IIA rpynm,
9.2 amomunust, meau (II), nunka, xenesa (11 u 1), okcunst yrnepona (II u IV), kpemuus
(IV), azora u dochopa (III u V), cepst (IV u VI), cepuucras, cepHas, azorucras,
a3zoTHas1, pocdopHas, yroiapHas, KpeMHHEBAs KUCIIOTa U UX COJIN)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX
9.3 cocTaBa U CTPOEHUS, NPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTH OT HUX CBOMCTB,
BO3MO>KHOCTh ITPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSIX
10 YMeHHe COCTaBISATh MOJICKYJIIPHBIE M HOHHBIC YPABHEHUS PEAKIUA, B TOM YHCIIE:
10.1 peaxkiuii HFOHHOTo OOMeHa
10.2 OKHUCIIUTENbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~ XUMUYECKHE  CBOMCTBA  M3YYEHHBIX  KJIACCOB  (TPYIII)
' HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIIUX TEHETHUECKYIO B3aMMOCBS3h MKy HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
1 OTHOCHUTENbHYIO MOJIEKYJISAPHYI0 M MOJISIPHYIO Macchl BEIIECTB, MacCOBYIO JIOJIO
' XUMHUYECKOTO JIEMEHTa B COCIMHCHHUH
11.2 MAacCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM Ia30B
114 10 YPaBHEHMSIM XUMHUYECKUX PEAKIMI U HAXOJUTh KOJIUYECTBO BEIIECTBA, OOBEM U
' MaccCy peareHTOB WU MPOAYKTOB PEeaKIHH
12 Bnanenue (3HaHHE OCHOB):




12.1

OCHOBHBIMH  METOJJaMU  HAy4YHOTO T[IO3HAaHWsA (HAONIOJCHHWE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJAEIUPOBAaHNE) MPHU H3yYEHUU BEUIECTB U XMUMHUYECKUX SIBICHUM;

yMeHHe chopMyITUpOBaTEH IPOOIEMY U TIPEIIOKUTH ITyTH €€ PEeIICHUs

12.2

0e30macHOi paboOThl ¢ XUMHUYECKUMH BEIIECTBAMHU, XHMHUYECKOH TIOCYyIOH U

1abopaTopHBIM 000pyI0OBAaHUEM

12.3

npaBujgaMu  0€30mMacHOro  OOpalleHUs C  BEHIECTBAMH, HCIIOJIB3YEeMBIMH B
[IOBCEJTHEBHOMN JKU3HU, MpPaBUJIaMU IOBEJCHUS B LEIAX COEpeKeHHs 30pOBbs U
OKpY’Karolled NpUPOJIHOM cpelibl; TOHMMaHUE Bpeaa (OMacHOCTH) BO3AEHUCTBUS Ha
KHUBBIC OpPraHU3Mbl  ONpEIENEHHBIX  BELIECTB, CIHOCOOOB  yMEHBUICHHUS U

MMpeaAOTBPAILICHHUA UX BPpCIHOTO BOSI[GﬁCTBHH
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Hamume MMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W OCYHICCTBJIICHUA CIICAYIOIIUX

XUMHYCCKHUX OKCIICPUMCHTOB:

13.1

U3Y4EHHE U ONHUCaHuEe (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C
(GU3NIECKUMU ¥ XUMHUYECKUMH SIBIICHUSIMH; OTBITHI, HJUTFOCTPHPYIONINE MPU3HAKU

MMPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

HU3YUCHUC croco0oB pa3saciiCHus cMmeceil

13.3

MOJIY4YCHHUEC KHUCJIOPOAda U U3YUCHHUC €TI0 CBOﬁCTB; MOJIy4YC€HHEC BOAOPOAAa U U3YUCHUC
€ro CBOfICTB; IMOJIYYCHHEC YIJICKHUCJIOIO ra3a U M3yd4CHHUEC €ro CBOfICTB; IMOJIY4YCHHUEC

AdMMHaKa U U3YyUCHUC CT'0 CBOMCTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMPENEIEHHON MacCOBOW J0Jei pacTBOPEHHOTO

BCIICCTBA

13.5

MPUMCHCHHE WHJIUKATOPOB (JaKMyca, MeTHiIopaHxka u (eHondranenHa) s

OIIpCACIICHUS XapaKTEpa CpCAbl B paCTBOpAX KHUCIIOT U mejaouei

13.6

UCCIICIOBAHUE M OIMCAHUE CBOMCTB HEOPraHMYECKUX BEILECTB PA3IMYHBIX KJIACCOB;
M3Yy4EHHE B3aUMOJICHCTBHSI KUCIIOT C META/IaMH, OKCUIAMUA METAJJIOB, PACTBOPUMBIMU
Y HEPaCTBOPUMBIMU OCHOBAHUSIMH, COJISIMH; TIOJy4Y€HUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOrO0 MeTajula JApPYyrdM M3 pacTBopa COJIM; MCCIEI0BaHUE

aM(bOTepHLIX CBOICTB THAPOKCHUIO0OB AJIFOMUHUA U IHHKA

13.7

pellIEHHE  OAKCIEePUMEHTAJIbHbIX 3aga4 1o TemMaM: «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCAMHEHUNY; «DIEKTPOTUTHUECKAs TUCCOMaInsy; «Baxuenme

HEMCTAJIBI U UX COCANHCHUA, «Baxnennne MeTaIBI U UX COCAUHCHU A

13.8

XHUMHAYECKHE SKCIICPUMEHTHI, WLIOCTPUPYIOIINE MPHU3HAKH TPOTEKAHUS PEaKIIUN
MOHHOTO OOMEHa; Ka4eCTBCHHBIC pEaKIMH Ha TIPUCYTCTBYIONIUE B BOJHBIX
pacTBopax HWOHBI: XJOpUA-, OpoMHuI-, MOAUI-, cyibdar-, docdar-, KapOoHAT-,
CWIMKAT-aHUOHBI, TUIPOKCUI-HOHBI, KAaTHOHBl aMMOHHUS, MAarHus, KaJbIus,

AFOMUHHUS, XKene3a (2+) u xenesa (3+), menu (2+), nuHKA
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VYMmenue:

MNpCACTABIATE PEC3YJIbTAaTbl OSKCIICPHUMCHTA B (bopMe BBIBOJOB, JOKa3aTCJIbCTB,

14.1

rpaduKoB U TaOJIMIL U BBIABIATH SMIMPUUECKUE 3aKOHOMEPHOCTH

yCTaHaBJIMBATh CBSA3M MEXIY peajibHO HaOIr01aeMbIMU XMMHUYECKUMHU SIBJICHUSAMU U
14.2 IpoLeccamMy, MNPOUCXOAAIMMU B MakKpo- U MHUKPOMHpE, OOBSICHATH MNPUUYUHBI

MHOT000pa3us BeIeCTB




HEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM JK3AMEHE 110 XUMUH

Kon

IIpoBepsieMblii 3JIeMeHT ColepPKAHUA

1

HepBOHa‘-Ia.HBHBIG XUMHWYCCKUC ITOHATHUA

1.1

YucTteie BemecTBa 1 cmecu. CriocoObl pa3iesieHust cMecei

1.2

ATOMBI 1 MOJICKYJIBI. Xumuueckue 31eMeHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. HpOCTI)IG

H CJIOKHBIC BCIICCTBA.

1.3

XuMuueckas Q)opMyna. BanentHoCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. CTeIEeHb OKHUCIICHUS

1.4

3aKOH ITOCTOSIHCTBA COCTaBa BCIICCTB. OtHocuTenbHast aToMHasg Macca. OTHOcHTENIbHAS

MOJICKYJIIpHAas Macca. MaccoBas g0yl XUMHYECKOI'0 3JIEMECHTA B COCJUHCHHUU

1.5

KomuuectBo BemectBa. Mosnb. Momnspuas macca. Mossipubiii 00bEM Ta30B. B3anmocBsi3b

KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX CAUHHAIL BEIIECCTBA

1.6

duznyeckue U XUMUYCCKHE SBJICHHSA. XUMUUYECKas p€aKuuga H eé IIPpU3HAKHU. 3aKoH

COXpPaHCHUS MaCChbl BCIICCTB. XUMHUYECKHUe YpaBHCHUA

[lepnonnueckuit 3axkoH u Ilepuonnueckas cucrema xumMuyeckux oanemeHToB JI.H.

Menneneena. CTpOCHI/Ie aTOMOB

2.1

[Tlepuognueckuit  3akoH. Ilepuonmyeckas cucrema XuMudeckux dnemeHtoB [
Menneneesa. Ilepuonel u rpynmnbsl. @U3HMUECKUI CMBICI MOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpymuiibl 3JICMCEHTA

2.2

Crpoenue aromoB. CocTtaB aToMHBIX saep. M3oTonsl. DnekTponsl. CTpOEHUE 3JIEKTPOHHBIX
o0osouek aTtomMoB TepBbIX 20 xumuyeckux siemeHTOB Ilepmoamueckoit cucremsr JI.U.

MenneneeBa
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3aKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYECKHX 3JIEMECHTOB IICPBBIX TpéX epuoaos,
KaJins, KaJbIUsAa (pazuxlyca ATOMOB, OJICKTPOOTPHULATCIBHOCTH, MCTANIMYECCKUX U
HEMCTAININYCCKUX CBOfICTB) n ux COGI[I/IHGHI/II?I B COOTBETCTBHU C ITOJIOKCHHUEM 2JICMCHTOB B

[Ieproandeckoil cUCTEME U CTPOEHUEM UX aTOMOB

Crtpoenue BemiecTna

3.1

Xumuyeckas CBSI3b. KoBanentHas (momnsipHast u HETIOJISIPHAS ) CBSI3b.

SHQKTpOOTpI/IHaTeHBHOCTL XUMHUUYECKHX 3JIeMeHTOB. MoHHas ¢cBsI3b. MeTannuueckas CBs3b

3.2

Turmnsr KpUCTAJUIMICCKUX peI_HéTOK (aTOMHaSI, HOHHas, MCTaJ'IJ'II/I‘ICCKaH), 3aBUCUMOCTB

CBOICTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUa XUMUYECKOU CBSA3U

Baxueiimme MNpEaACTAaBUTCIIN HCOPraHWYCCKHUX BCHICCTB. Hemeramnmer u ux COCIMHCHNSI.

MerTannel 1 UX COSAMHEHUS

4.1

KﬂaCCH(bHKaHHH n HOMCHKIJIaTypa HCOPIraHUYCCKUX COCHHHGHHﬁZ OKCHIOB




(comeoOpasyrone: OCHOBHBIC, KHCJIOTHBIC, aM(OTepHBIE) ¥ HECOJICo0pa3yroIue;
OocHOBaHMU (IIENOYM M HEPACTBOPUMBIC OCHOBAHHS); KUCIOT (KHCIOPOACOACpIKAIINE U

OeCKUCIOPOAHbIE, OJHOOCHOBHBIE 1 MHOIOOCHOBHBIE); COJIeH (CPEAHHUX U KUCIBIX)

dusznyecknue U XUMHUYECKHUE CBOMCTBa MMPOCTBIX BCHICCTB-HCMCTAJJIOB: BOAOpPOa, XJiOpa,

+2 KHCITIOpO/1a, Cephl, a30Ta, pocdopa, yrieponaa, KpeMHHS
43 ®dusnyueckue U XMMUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB-METAUIOB: JIUTHUs, HATPUSI, KU,
' MarHus U KaJblLUs, aJJFOMUHUS, jKele3a. DIEKTPOXUMUYECKUN Pl HAPSHKEHU METAJIJIOB
ad ®u3znueckue M XMMHYECKHE CBOMCTBA BOJOPOJAHBIX COCAMHEHUN  HEMETAJUIOB:
. XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, AMMHAKA
45 Ou3nyeckue U XUMUYECKHe CBOICTBa OKcuAoB HemetauioB: cepwl (IV, VI), azora(Il, IV,
. V), pochopa(lll, V), yraepona(ll, IV), kpemuusa(I1V). [lonydenue okcuagoB HEMETAIIOB
46 Xumudeckne cBoicTBa okcuaoB: MetauioB IA—IIIA rpynm, nunka, meau(Il) u sxeneza(Il, III).
' [TonyueHnne okcHI0B METAIIOB
47 XUMHYECKHE CBOMCTBA OCHOBAHUN U aM(DOTEPHBIX THAPOKCHUIOB (HA TPUMEPE TUIPOKCUIOB
' ATIOMHUHMUS, JKene3a, IuHKa). [lomyyenue ocHoBaHMi U aM(OTEPHBIX THIPOKCHU]IOB
OO0mure XUMHUYECKHUE CBOWCTBA KHUCIIOT: XJIOPOBOJIOPOAHON, CEPOBOJOPOIHOM, CEPHUCTOM,
4.8 CepHOH, a30THOH, (hochopHOU, KpeMHUEBOH, yrosbHOH. OCOOBIe XMMHUYECKHE CBOWCTBA
KOHLICHTPUPOBAHHOM CepHOM M a30THOM KUCIOT. [loydyenne kuciaor
4.9 OO6mure xuMHYeCKre CBOMCTBa cpenHux coneil. [lomyuenue coneit
410 [Tomyuenue, coOupaHue, pacro3HaBaHHE BOJOPOJAA, KHUCIOPOAA, aMMHUaKa, YTIIEKHCIOTO
' rasza B Jabopatopuu
411 [lonyyenne ammmaka, CEpHOW M a30THOW KHCJIOT B MPOMBIIUIEHHOCTH. OO0Imue crocoOs!
' MOJIy4eHUS] METAJJIOB
4.12 ['eneTnyeckasi CBA3b MEXAY KJIaCCAMH HEOPraHUYECKUX COCTUHEHUM
5 XUMHUYECKUE pEeaKIun
Knaccudukanus XMMHUUECKUX PEaKIMil MO pa3iMyHbIM MPU3HAKAM: 10 YHCIYy U COCTaBY
5.1 YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((deKTy, M0 M3MEHEHUIO CTereHen
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB
- TemnoBoit 3¢ ¢deKkT XUMHUYECKOW peakIuy, TEPMOXHMUYECKHE YpaBHEHMS. OK30- H
. SHIOTEPMUUYECKHE peaKIu. TepMOXUMUYECKHE YPABHEHUS
OKHUCIUTENTbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENN U BoccTaHoBHUTeNU. [Iporeccs
53 OKHUCJICHUS M BOCCTAHOBJICHHS. DJEKTPOHHBIM OalaHC OKUCIUTETbHOBOCCTAHOBHUTEIHHOM
peakuuu
54 Teopust snekTponuTHUecKOor nucconManuu. KaTHOHBI, aHUOHBL.  DIJIEKTPOJIUTHI U

HEOJICKTPOJIUTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Aucconnuanumn




5.5

Peaknmu monHOro oOMeHa. YCJOBHS MPOTEKAHHs pPEaKUii HOHHOTO OOMEHa, IMOJIHBIE U

COKpaH_IéHHBIC HOHHBIC YPAaBHCHUS peaKHI/Iﬁ

XuMus u OKpYy’Karouias cpeaa

6.1

BemectBa n MaTtepuansl B MOBCEJHEBHOW JKU3HM 4elloBeKa. be3omacHoe MCHoab30BaHUE
BEIIECTB M XWMHUYECKHUX peakuumid B saboparopuu u Obity. IlepBas momomp mpu

XUMHYCCKUX OKOrax U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsA3HEHHE OKpYKawlleld cpeabl (KUCIOTHBIE J0XKIU, 3arpsi3HEHUE MOYBBI,
BO3yXxa M BOJOEMOB), crocoObl ero mnpenorBpamieHus IlpenenbHas gomycTumast
koHuentpanusa BemectB (IIJJK). Ponp XxumMum B pemieHMH 5SKOJIOTHYECKUX MPOOJIEM.

Ycusenue napHuKoBoro 3pQekra, pa3pynieHue 030HOBOTO CIIOSI

6.3

[Tpumenenue cepwl, azorta, (ocdopa, yriepoga, KpeMHHUS U HX COCOUHEHHH B OBITY,
MEJUIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM X03siicTBe. [IpuMeHeHne MeTamioB U CILJIaBOB
(cranb, 4yryH, AIOpaIlOMUHUN, OpoH3a) B OBITY U MPOMBIIUIEHHOCTH WX COCTUHEHHI.

Ilonstue o KOppO3nH MCTAJULIOB, OCHOBHBIC CIIOCOOBI 3alUTEI KX OT KOPPO3UU

6.4

[TpuponHble UCTOYHUKU YTIEBOAOPOAOB (Yrojib, IPUPOAHBIM Ta3, HEPTH), MPOAYKTHI UX

nepepaboTku (6eH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[TepBoHavanbHBIE TOHATHA 00 OPraHUYECKUX BEIIECTBAaX KaK O COSAMHEHHSX yriepoa (MeTaH,
9TaH, JTWICH, allETHJICH, 3TaHOJI, TIIMIEPUH, YKCycHas KucioTa). [loHsTHE 0 OMOIOTHYecKd

BAXXHBIX BCHICCTBAX: JKHUPaAX, 6em<ax, YriieBOJAax — 1 UX POJIM B )KU3HU YCIIOBCKA

PacuéTnr:

7.1

10 (bOpMyJ'IaM XMMHUYECKUX COCIUHECHUN

7.2

Macchl (MaccoBO) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHUAM




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

8 KIIACC

Xumus. 8 kiacc/O.C.I'abpuensn., N.I'.Ocrpoymos,C.A.CnankoB., AKIIMOHEPHOE 0OIIECTBO
«U3narensctBO «lIpocBemenue» «2024;

9 KIIACC

Xumus. 9 knacc/Pymzutuc I'.E., ®enpaman @.I'., AkimonepHoe o0miecTBo «31aTembCTBO
«IIpocerieHue».

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. 'abpuensu, . I'. Octpoymos, C. A. Cnankos).
2. Merommdeckoe mocooue. 8 kimace (aBtopsl O. C. 'abpuensn, U. I'. Octpoymos, U. B.
Axkcénona). 3. [Iporpamma Kypca xumuu Juisi 8—9 kiraccoB 00111€00pa3oBaTEIbHBIX
yupexxaenunii (aBropst O. C. ['abpuensn, C. A. Cnagkos).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

Poccutickas anekTpoHHas mkoja. https://resh.edu.ru/
«Cupuyc. Onnaitny» . https://edu.sirius.online



