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MNOACHUTEJIBHAS 3AIIMCKA

[Tporpamma 1o XMMHUHM Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs COCTAaBIEHAa Ha OCHOBE
TpeOoBaHUil K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETO
oOpaszoBanus, npeacraBieHHsix B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU paboueit
IIPOrpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIIETILIUU MPENoiaBaHus Y4eOHOro npeamera « XUMus» B
00pazoBaTelbHBIX Oopranu3anusax Poccutickoit deneparum.

[Iporpamma mo XumMuM Aa€T MpeICTaBIEHUE O LeNsAX, oOlied cTpareruu oO0ydeHus,
BOCIIMTAHUS UM pa3BUTHUS OOY4YAIOIIMXCS CPEACTBAMU Y4YEOHOrO TNpPEaMETa, YCTaHABIUBAET
00s13aTesIbHOE MPEIMETHOE COAEepXKaHMUEe, MpPeayCMaTpUBaeT paclpeieseHue ero mo Kiaccam U
CTPYKTYpHUPOBAaHME 110 pa3jiejaM U TEMaM IIPOrpaMMbl IO XUMUH, OIIPEEISAET KOJINUECTBEHHbBIE U
Ka4eCTBEHHBIC XAPAKTEPUCTUKH COJAEP)KaHUs, PEKOMEHIYEMYIO MOCJIEOBATEIbHOCTh M3YyUYEHUS
XUMHUH C YYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOIMKM y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUYaIOUIUXCs, ONpPEesieT BO3MOKHOCTH MpeIMeTa JUIsl pealn3aluu
TpeOOBaHUIl K pe3yibTaTaM OCBOEHMS OCHOBHOW 00pa3oBaTelIbHON IPOrpaMMbl Ha YpPOBHE
OCHOBHOT'0 00111eTr0 00pa3oBaHMsl, a TaKKe TPeOOBAaHUH K pe3ysibTaTaM 00y4eHUsI XUMHUU Ha YPOBHE
Henel M3ydyeHWs NpeaMeTa M OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEJIbHOW JI€ATEIbHOCTH
00yyJaroIerocs Mo OCBOCHUIO yUeOHOr0 COlepKaHMSL.

3HaHME XUMHUH CIIY)KUT OCHOBOH Ui (JOPMHUPOBAHUS MUPOBO33PEHUSI 00yYaroIIerocs, ero
NPECTaBICHUN O MaTepUaIbHOM EAMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (OPMUpPYEMbIe XUMHUEH
MIPEJICTAaBICHHS O B3aMMOIPEBPALICHHUSIX SHEPTUU U 00 3BOJIOLUHU BEIIECTB B MPUPOIE, O MYyTAX
pemieHuss TIII00aJTBHBIX  MPOOJIEM  yCTOMYMBOIO  Pa3BUTHS  UEJIOBEYECTBA —  CHIPHEBOW,
SHEPTEeTUYECKOU, TTUIIIEBOM M KOJIOTHYECKOW 0€30MMacHOCTH, TPOOIIEM 3paBOOXPAHCHHUS.

N3ydenue xumuu:

CTIIOCOOCTBYET pealin3alliil BO3MOKHOCTEH JJIsl cCaMOpa3BUTHUS M (POPMUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ o011el U GyHKIIMOHATIBLHONU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHPOBaHHE MBINUICHHS M TBOPYECKUX CIIOCOOHOCTEH OOydaroImuxcs,
HaBBIKOB ux CaMOCTOSITCIILHOU y‘-Ie6HOﬁ ACATCIIbHOCTH, SKCIICPUMCHTAJIbHBIX )41
UCCIICIOBATEILCKUX ~ YMEHHUH, HEOOXOAMMBIX Kak B IIOBCEJAHCBHOM JKU3HH, TaK © B
npohecCHOHABHON IEATENBHOCTH;

3HaKOMUT CO CMeU(UKON HAYYHOTO MBIIIIJICHHS, 3aKIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa
Ha €IMHCTBO TIPUPO/IBI u YEJIOBEKa, SIBJISICTCS OTBETCTBEHHBIM ATAroM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHON IPAaMOTHOCTH 00YyUaIOIIUXCS;

CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOIO OTHOILIEHUS K €CTECTBEHHO-HAYYHbIM 3HAHUSM,
K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA[] B 9KOJOTHYECKOE 00pa30BaHUE 00yUJarOIIIXCSL.

JlaHHbple HampaBlieHHsT B OOy4eHHUM XMMHUHU OOECHeuMBalOTCs CHeuu(pUKol cojepKaHus
y4eOHOro MperMeTa, KOTOPBIH ABIISETCS Melaroruueck aganTHPOBAaHHBIM OTpa)keHHueM 0a30BOit
HayKHA XUMUU Ha ONPEEIEHHOM dTalle €€ pa3BUTHSL.



Kypc xumuu Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHHMs OPHEHTHUPOBAH HAa OCBOCHHUE
00y4YaoIMMHUCS CHUCTEMbI NEPBOHAYAIBHBIX MOHITHH XMMHH, OCHOB HEOPraHUYECKOW XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHATHIA OPraHUYeCKON XUMUH.

CtpykTypa conepkaHHsl MpOrpamMMbl 10 XUMHHU C(HOPMHPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona k e€ mzydenuro. CopepikaHMe CKIIQJBIBAETCS W3 CHUCTEMbl HMOHATUH O XMMHYECKOM
HJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUH 0 XUMHUYEeCKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPHUHILMITY MOCIEI0BATEIILHOTO Pa3BUTHs 3HAHUM HAa OCHOBE TEOPETHUYECKUX
Npe/CTaBICHUN Pa3HOTO YPOBHS:

- aTOMHO-MOJICKYJIAPHOI'0 YUCHUSA KaK OCHOBBI BCEI0 €CCTCCTBO3HAHUSA,
- HepI/IOI[I/I‘lCCKOTO 3aKOHa I[ H. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XHUMUU;
—- YUCHUA O CTPOCHUHU aTOMa U XHUMHYISCKOM CBs3U,

- MpencTaBiIeHUN 00 AIEKTPOIUTUUECKON JUCCOIMAIIMH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAacCMATPUBAIOTCS HAa OCHOBE SMIIMPHYECKH TOMYyYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MMOCIIECIOBATEIILHO OT OJHOTO YPOBHS K IPYTOMY, BBITIOTHSIS
GbyHKIIUN OOBSICHEHUS U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH MPaKTHUYECKOTO
MPUMEHEHUS U MOJIYYEHUS] U3YYaeMbIX BEILIECTB.

OcBoeHHE TMPOrpaMMbl MO XHMHHU CHOCOOCTBYeT (OPMHUPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTABJISIONIEH HAay4YHOW KApTHHBI MHUpa B JIOTMKE €€ CHUCTEMHOM NPHUPOIBL,
LIEHHOCTHOT'O OTHOIIEHUS K HAyYHOMY 3HAaHHUIO U METOJaM IO3HaHUs B Hayke. M3yueHue xumuu
MIPOUCXOANT C MPUBJICUCHUEM 3HAHUH U3 paHee N3YUEHHBIX YUEOHBIX MpeaMeToB: « OKpyKarouui
mup», «bruonorus. 5—7 knacce» n «dusnka. 7 Kiacey».

[Tpu U3yyeHNH XUMHUHU MPOUCXOAUT GOPMUPOBAHNE 3HAHUN OCHOB XMMUYECKOW HAayKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKOMN AESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO U3
KOMIIOHEHTOB MHPOBOW KYJBTYphL. 3aJada ydeOHOro mpeaMeTa COCTOMT B (POpMHpOBAHUU
CHUCTEMBl XMUMHYCCKHX 3HAHUH — BaXXHEHIIMX (AKTOB, TOHATHN, 3aKOHOB M TEOPETHUCCKUX
MOJIOKEHUH, JIOCTYMHBIX 0000IIEHUN MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
MPUOOIIEHNN K HAYYHBIM METOJIaM TIO3HAHUS TIPH U3YYCHUU BEIIECTB M XMMHYECKHX PEaKInid, B
bopMUPOBAaHUM W PA3BUTUM T[IO3HABATENbHBIX YMEHHH W WX TNPUMEHEHWH B Yy4eOHO-
MIO3HABATEIILHOM M y4eOHO-HMCCIIEI0BATENBCKON JEATEIbHOCTH, OCBOCHUU MPaBUI 0€30IacHOTO
oOpallleHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

[lpn w3y4eHMM XUMHM Ha YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHUs Ba)KHOE 3HAYCHUE
nproOpenu Takue 1eu, Kak:

- (bOpMHpOBaHI/IC HUHTCIUICKTYAJIbHO pa3BPIT01>i JINYHOCTH, TOTOBOH K CaMOO6paBOBaHI/IIO,
COTPYAHUYCCTBY, CaMOCTOATCIIBHOMY IIPUHATUIO peH.IeHHfI, CIIOCOOHOI AallITUPOBATHCS K 6LICTpO
MCHAIOIIHUMCA YCIIOBUAM JKU3HU,

- HAIIPaBJICHHOCTh OOy4YeHHss Ha CHCTEMaTHYeCKOoe MpUOOIIeHne oO0yJaromuxcs K
CaMOCTOSTEIILHOM MTO3HABATEIBHON NESITEIbHOCTH, HAYYHBIM METOIaM MO3HAHUS, (POPMHUPYIOIIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMUMUU;



-o0ecnieueHre YCJIOBUH, CHOCOOCTBYIOIIUMX NPUHOOPETECHHIO OOYyYarOMIMMUCS —OIMbITa
Pa3HOOOpa3HOIl JEATENTPHOCTH, TIO3HAHMS W CAMOIO3HAHMS, KIIFOUEBBIX HABBIKOB (KITFOUYEBBIX
KOMHeTeHHI/II\/'I), HMCIOIUX YHUBCPCAJTIbHOC 3HAYCHUC JI PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

- popmupoBanue o0mIeH (HYHKIMOHAILHOW W €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHUCJIE YMEHUM OOBSICHATH U OIICHUBATD SIBJICHUS OKPYIKAIOIIETO MUPA, UCIIONB3Ys 3HAHUS U OTIBIT,
MOJTyYEHHBIE TIPU U3YUYECHUN XUMHUH, TIPUMEHATh UX TIPU PELICHUH MPOOIEM B TOBCETHEBHOM )KU3HU
Y TPYZOBOM 1€ATEIBHOCTH;

- popmupoBanue y oOydaromuxcss TYMaHUCTHYECKUX OTHOIICHH, MOHUMAaHHS IIEHHOCTH
XUMHYECKUX 3HAHUU JUIsI BBIPAOOTKM SKOJOTHYECKH IIeIECO00Pa3HOrO TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEIISIX COXPAHEHUS CBOETO 3/10POBbS U OKPYKAKOLIEH TPUPOJHOM CPEIbI;

- pa3BUTHE MOTHBAIMKU K OOYUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CaMOBOCIUTaHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEUECKUX LEHHOCTEH, T'OTOBHOCTU K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaPaBICHHOCTU AaJbHEHUIIEro 00yUeHHs.

0611_[66 YHCJIO YaCoOB, OTBEJEHHBIX JJIsI HU3YUCHUSA XUMHHU HAa YPOBHC OCHOBHOTO 061_[161"0

obpazoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Heznento), B 9 kimacce — 68
qacoB (2 4aca B HEJIEIIO).

COJAEP)KAHUE OBYYEHUA

8 KVIACC

HepBOHa‘laJII)HLIe XUMHNYECCKHUE ITOHATHUSA

[Ipenmet xumun. Posib XuMHM B )KU3HU YEJIOBEKA. XUMUA B CUCTEME HayK. Tena v BemecTna.
dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cOCTOsiHUE BeliecTB. [loHsTHE 0 MeTogax Mo3HaHUs
B xuMuu. YucTele BemiecTBa U cMmecu. CriocoObl pa3ieieHus: CMece.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMeHThl. CUMBOJIBI XMMHUYECKUX 3JIeMEHTOB. [IpocThie
U CJIO’KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi popmysia. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCHUTENbHAs MOJIEKYJISIpHas Macca.
MaccoBas 1011 XMMHYECKOTO 3JIEMEHTa B COCIMHECHHH.

KommuectBo BemectBa. Mosib. Moisipaas Macca. B3anmMocCBA3b KOJIMYECTBA, MACChl U YHUCIIA
CTPYKTYPHBIX €IMHUII BemecTBa. Pacuérel mo popmyiiaMm XUMHYECKHX COSTMHEHHH.



dusnyeckue M XHUMUYECKUE SIBJICHUSA. XHMMHMUECKas peakuuss U €€ MNPU3HAKU. 3aKOH
COXpaHEHMs MacChl BellecTB. XuMmMuueckue ypaBHeHMs. Kiaccupukanus XUMUYECKHX peakiuil
(coenmHeHUs, pa3IOKEHUS, 3aMEILICHHsI, OOMEHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYZOW, MpaBUJIaMU pabOThl B JaOOpaTOpuu U MpUEMAMU
oOpateHust ¢ 1a00OpaTOpPHBEIM O00OPYJOBAHHEM, HM3yUYEHHUE M ONMHCAHWE (PU3NYCCKUX CBOWCTB
00pa3110B HEOPraHUYECKUX BElIeCcTB, HabmoaeHHe (pru3nueckux (IJIaBJIeHUE BOCKA, TasHUE JIba,
pacTupaHue caxapa B CTyINKe, KUIIEHHE U KOHJEHCAIMs BOJbl) U XUMUYECKUX (TOPEHHE CBEUH,
MIPOKAJIMBAHNE MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) sSIBIICHUIA, HAOIIOICHHE U
OTHCAaHNE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuil (pa3iokeHHe caxapa, B3auMOJICHCTBUE
CEpPHOM KHCIOTHI C XJOpUAOM Oapusi, pasznokeHue ruapokcuaa meau (II) mpu HarpeBanum,
B3aMMOJEICTBHE Kkene3a ¢ pacTBopoM conu menu (I1), nzydyenne crioco0oB pa3ieneHust CMecei: ¢
MOMOIUIbI0 MarHuTa, (pUILTPOBaHUE, BhINApUBAHUE, TUCTHIUIAIM, XpoMaTorpadus, mpoBeacHUe
OYUCTKU HOBapeHHOfI coJju, HaGHIOI[eHI/Ie U  OIUMCAHUC PEC3YJIbTATOB IPOBCACHUA OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOJeNiel MOJIEKYJI (I1apOCTEePKHEBBIX).

Ba:kneiimmue NpeacTaBUTEC/ I HCOPraHUIECCKUX BECIIECTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucimopox — 371€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucnopoja B npupoje, pu3ndeckue U XUMHYECKHE CBOWCTBA (PEaKIUH TOPESHUS).
Oxcupnpl. Ilpumenenue kucinopona. CrocoObl MOMy4YeHHs] KHCIOopoJa B Jabopatopuu U
NpoMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpuposae. O30H — aIoTpomHas MOTU(PHUKALUSL
KUCJIOPO/IA.

TemnoBoit 3¢pdexkT XUMHUYECKOH peakiuu, TEPMOXHMMHUYECKHE YpaBHEHHS, O3K30- U
HSHAOTEPMHUYECKHE peakuuu. TOoIumMBO: Yroib M MeETaH. 3arpsA3HEHHE BO3AyXa, YCHIICHUE
HNapHUKOBOTO 3(deKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT 1 npoctoe BemecTBo. HaxoxeHne Bogopoaa B npupoje, Gpu3ndeckue
U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOObI noydeHus. Kucinotsl u conu.

Mounsipablii 00BEM ra3oB. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

@usnueckue cBoucTBa BOoAbl. Boma kak pacrBopurens. PactBopbl. HacbliieHHele u
HEHACBIIICHHBIE PACTBOPBL. PacTBOPUMOCTB BeHIECTB B BOZE. MaccoBast 0JIs BEIECTBA B paCTBOPE.
XuMmuyeckue cBoicTBa Boabl. OcHoBaHMs. Poib pacTBOpOB B NMPUPOAE U B JKU3HM 4YEJIOBEKA.
KpyroBopot BozsI B Ipupoie. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdeckux coenunenuit. Oxcuapl. Kiaccudukamuss OKCHIOB:
coneoOpa3yromire (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHbIE) U Hecosneobpasytome. HomeHkmarypa
okcu10B. u3nyecKre U XUMUYECKHUE CBOMCTBAa OKCHIOB. [lomyuenne okcuaoB.

OcHoBanus. Kraccudukanus OCHOBaHWN: WIENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBanuii. ®duznueckue M XUMHUYECKHE CBOWCTBA OCHOBaHWU. I[lomyuenue
OCHOBaHHUH.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucioT. @u3uveckrue U XUMHYECKHE
cBoiicTBa kuciot. P aktuBHoctn metamioB H. H. bekerosa. Ilosmyyenne kucior.



Comu. HomeHnkiatypa coneil. ®usznueckue M XUMHUYECKHe cBoicTBa coseil. Ilonydenne
coJIen.

FCHCTI/ILICCKaSI CBA3b Memny KJ1acCaMHu HCOpFaHI/I‘-IeCKI/IX COGI{I/IHGHHfI.
Xumuueckuii 3xcnepumenm:

Ka4eCTBEHHOE OIpe/ieIeHue COIEp KaHusl KUCIOpo/a B BO3AyXe, MOJydeHHEe, coOupaHue,
pacro3HaBaHHE€ M H3Y4YEHHE CBOWCTB KHCIOpOJa, HAOMIOJEHUE B3aWMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM M YCJIOBHMSI BO3HUKHOBEHHUS U IPEKPALLEHUS TOpPEeHMs (110Kapa), O3HAKOMIIEHHE C
o0Opa31aMu OKCHJIOB M OITMCAaHHE UX CBOMCTB, MOIy4YeHHe, COOMpaHKe, paclio3HaBaHUE U U3yUEHHE
CBOWCTB BOAOpoAa (ropeHue), BzaumojeictBue Bopopoaa c¢ okcugoM meau (II) (Bo3zmoxxHO
WCIIOJIb30BAaHNE BHUACOMATEPUATIOB), HAONOJCHHE OOpa3loB BEMIECTB KOJIUYECTBOM | MOJb,
UCCIIEIOBAaHHE OCOOEHHOCTEH  pacTBOpEHUs] BELIECTB C  Pa3IMYHOW  PAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINpPEACIEHHOW MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aUMOJICHICTBHE BOJABI C MeETaUIaMH (HAaTpUeM U KajbleM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HUCCIIEJOBaHHE OOpa3l0B HEOPraHMYECKHUX BEIIECTB Pa3JIMYHBIX KIIACCOB,
HaOJI0IeHNEe M3MEHEHHUs OKPACKU WHAMKATOPOB B PAcTBOpaX KHUCIOT W UIENOYEH, HM3ydyeHue
B3auMoaecTBus okcuaa mean (I11) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METaJUIaMH, PEaKITui
HENTpaau3aluy, NOJyuYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METajula JPyrum
U3 pacTBOpa COJIM, PEIICHHWE SKCIEPUMEHTANBHBIX 3a7ad 1o Teme «Baxueimme kiacchbl
HEOPraHUYECKUX COEAVUHEHUI».

IMepuonuveckuii 3axkon u Ilepuoaumyeckasi cucrema xumuyeckux iemenron [I. W.
MenpeneeBa. CtpoeHue atoMoB. XuMH4ecKas CBsi3b. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[lepBbie MOMBITKH KJIACCH(PHUKAMN XUMHUECKUX AIeMEHTOB. [IoHSITHE O TpyIax CXOIHBIX
DJIECMCEHTOB (HleHOqHBIe U IMCJIOYHO3CMCEIIbHBIC MCTAJIJIbI, I'aJIOTCHBI, MHCPTHLIC ra31>1). SHCMCHTBI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

Ilepnonnueckuit  3akoH. Ilepumonnmueckass cucTeMa  XMMHYECKMX  DJIEMEHTOB /I
. MenneneeBa. Koporkonepnoanas u mHHONepuoaHas (opmbl [lepuonndeckoit cuctembl
xumuueckux aneMeHtoB JI. WM. MengeneeBa. Ilepuonpr u rpynmbl. PU3HYECKHI CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX szep. M3otomnbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
obonouek aromMoB mepBbix 20 xuMuueckux snemMeHTOB [lepumoamueckoit cuctemsr /.
N. MenpneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA IO €ro MojokeHuto B [leprnoanyeckoi
cucreme 1. 1. MeHneneena.

3aKOHOMEPHOCTH M3MEHEHUs pajinyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue [lepuonnueckoro 3akona u [lepuoandeckoil CUCTEMBI XUMHUYECKUX DJIEMEHTOB
JUTS pa3BUTHS HayKu U npakTuku. JI. . MeneneeB — y4€HbIA U TPaXKaHUH.

Xumuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMOJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b.

Crenens oxkucieHus. OKUCINTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKknuu. Hpoueccm OKHCJICHUA
1 BoccTaHOBJIeHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuit Ikcnepumenm:

u3yueHne oO0pa3loB BELIECTB METAJIIOB U HEMETAIJIOB, B3aUMOJIeHCTBHE I'MIPOKCUAA LIMHKA
C pacTBOpaMM KHCJIOT U IIEN0Yel, MPOBEJEHUE ONBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINIA (TOpEHHE, PeaKLUU Pa3I0KEeHUs, COeIUHEHNS).

Mesricnpeomemmnwie ceasu

Peanu3anus MeXnpeIMETHBIX CBS3€M NMPU M3YYEHUH XUMHUHU B 8 KJacce OCYLIECTBISETCS
yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHSATHH, SBISIOUIMXCS
CHUCTEMHBIMU IS OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OOmue ecTecTBEHHO-HAYYHBIC MMOHATHUS: HAYYHBIH (aKT, TUTIOTE3a, TCOPHS, 3aKOH, aHAIIN3,
CHUHTE3, KJaccupuKamus, IEePUOJAUIYHOCTh, HAOIIOJICHHE, OKCIIEPUMEHT, MOJICIUPOBaHUE,
M3MEPEHUE, MOJIENb, SIBJICHUE.

dusuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI, H3O0TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUN 3apsij, BEIIECTBO, TeI0, O0BEM, arperatHoe
COCTOAHUE BCEIICCTBA, Ias, (1)I/IBI/II-ICCKI/IG BCINWYUHBI, C€IUHUIIBI 1/13MepeH1/151, KOCMOC, IIIIaHCTHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armochepa, ruapochepa, MUHEpabl, TOPHBIE TOPOJIBI, TTOJIE3HBIE UCKOTIAEMBIE,
TOIJIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemrecTBo n xXuMuueckas peakiusi

[lepuonuueckuii  3akoH. Ilepumoamuyeckass cucTeMa XUMHUYECKHUX  dJeMEHTOB  /JI.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB XMMMUYECKHUX
AIIEMEHTOB MEPBbIX TPEX MEPUOJIOB, KalMs, KaJblUs M HUX COCAUHEHUH B COOTBETCTBUHU C
I0JIO’KEHUEM 3JIEMEHTOB B [lepnonyeckoil cuCTEME U CTPOEHUEM MX aTOMOB.

CTpOCHI/Ie BCIICCTBA: BHUABI XUMHYECKOM CBsI3U. THIIBI KpUCTAJNIMYCCKUX peH_IéTOK,
3aBHCHUMOCTH CBOMCTB B€IICCTBA OT TUIIA KpI/ICTaJ'[J'[I/I‘ICCKOI\/'I pCIHéTKI/I n BUIa XAMHUYCCKON CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAILMXCS K PAa3JIMYHBIM KJ1acCaM HEOPTAaHMYECKUX COETMHEHU I, FTEHETUYECKasl CBA3b
HEOPraHWYECKUX BELIECTB.

Knaccugukaius XUMUYECKUX peakiyil 1Mo pa3iuyHbIM NpU3HAKaM (110 YUCIY M COCTaBYy
Y4acCTBYIOUIMX B PEAKIUH BEIIECTB, IO TEIUIOBOMY 3((EKTy, 0 N3MEHEHHUIO CTENEHEeN OKUCICHUS
XMUMUYECKHUX JIEMEHTOB, [0 00PaTUMOCTH, TI0 YYACTHIO KaTalIu3aTopa). DK30- U SHIA0TEPMHUECKUE
peakuyy, TEePMOXHUMHYECKUE YPABHEHMUS.



[Tonstne o ckopocTH xumHuyeckoi peakuuu. [loHsTHe 00 OOpaTHMMbBIX M HEOOPATUMBIX
XUMHYECKHX peakiusax. [[OHATHEe 0 TOMOTEHHBIX M T€TePOTCHHBIX peakiusx. [loHsTre 0 KaTanmse.
[ToHsiTHE O XMMUYECKOM paBHOBeCHU. DAKTOPHI, BIUSIOMINE HA CKOPOCTh XUMUUYECKON PEaKIIUU U
MIOJIOKEHNE XUMUIECKOTO PaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMU, JJIEKTPOHHBIM OalaHC OKHCIUTEIBHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBieHHE YpPaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuil ¢ UCIOJIb30BAHUEM METO/1a JIEKTPOHHOT'O OajlaHca.

Teopust 3JIEKTPOIUTUUECKON JUCCOLMALUU. DJEKTPOJIUTBI U HEINEKTPONUTHI. KaTHOHBI,
AQHUOHBI. MeXaHn3M AMCCOLMALMK BELIECTB C PA3JIMYHBIMUA BUAAMH XUMHUYECKOU CBsA3H. CTEICHD
quccouuanuu. CUIIbHbIE U ca0ble 3JIEKTPOIUTHI.

Peakiiun moHHOTO OOMeHa. YCIOBHS NMPOTEKAHWs PEaKUUi MOHHOTO OOMEHA, MOJHbBIE U
COKpallEHHbIE MOHHbIE ypaBHEHMsI peakuuil. CBoicTBa KHCIOT, OCHOBaHUH M COJIEH B CBETE
IpeCTaBICHUN 00 3JEKTPOIUTHYECKON uccorrannu. KauecTBeHHbIe peakiuy Ha MOHBL. [ToHsATHE
0 THJIPOJIU3€E COJIEH.

Xumuueckuii IKcnepumenmnt.

O3HAKOMIIGHHE C MOJENIIMA KPUCTATMYECKUX PEMETOK HEOPraHUYEeCKUX BEIIECTB —
METaJUIOB M HeMeTaJIJIOB (TpaduTa 1 aamasa), CII0KHBIX BEIIECTB (XJIOpHIa HATPHUS ), UCCIISIOBAHUE
3aBUCUMOCTH CKOPOCTH XHMHYECKOM peakIMh OT BO3JACHCTBHUSA pa3IUYHBIX (PAKTOPOB,
UCCIIC/IOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, IPOIECCa JUCCOIUAIMU KHCIIOT,
miesoueid M cosieil (BO3MOXKHO HCIOJIB30BAaHUE BUIEO MAaTEpPHANIOB), INPOBENECHUE OIBITOB,
WUTFOCTPUPYIONIUX TPU3HAKH TMPOTEKAHUS PEaKIMii HMOHHOTOo oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICJICHUE Ta3za, 00pa3oBaHUE BOJIbI), OIBITOB, WUIIOCTPUPYIOLUIMX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBHTEJIBHBIX DPEaKIui (TOpeHHe, PEaKIHMW PA3JIOKEHUs, COCIWHEHHS), Pacro3HaBaHUE
HCOPTraHUYCCKUX BCHICCTB C IMOMOIIBKO KAYCCTBCHHBLIX peaKuHﬁ Ha HWOHBbI, PCUHICHUC
OKCTIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTa/jibl M UX cOeTUHEHUS

OOmrast xapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOSHHS AaTOMOB, XapaKTEPHBIE CTETIEHU
okucneHus. CrpoeHue M (U3NYECKHE CBOMCTBA MPOCTHIX BELIECTB — raJIOT€HOB. XUMHUYECKUE
CBOIICTBAa Ha MpuUMEpe XJopa (B3aMMOJCICTBHE C METajllaMd, HEMETAJUIAMM, LIEII0YaMH).
XnopoBonopo. CosissHasi KMCIOTa, XUMUYECKHE CBOMCTBa, MogyyeHue, npuMeHeHue. [leiictBue
XJIOpa U XJIOPOBOJOpOJAa HAa OPraHu3M 4ejoBeKa. BakHellune XJIOpHAbl U UX HAXOXJIECHUE B
IpUpOJIE.

OO6mrast xapakrepuctuka d37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHHe M (U3UYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpPO/1a U Cepbl. AJUIOTPOITHbIE MOAU(PHUKALIMU KHUCIOPO/1a U cepbl. XUMUYECKHE CBOMCTBA CEPBHI.
CepoBonopoi, cTpoeHue, prusnyeckue U XuMudeckre cBoncTBa. OKCHIBI Cephbl KaK MPeACTaBUTEN
KHUCIOTHBIX OKcuaoB. CepHast Kuciora, (u3MYeCKWe W XUMHYECKHe CBOWcTBa (00IIue Kak
NpEeJCTaBUTENs Kacca KUCIOT U crenupuieckre). XUMHUECKUe pPeakiiy, JIeXkallue B OCHOBE
MIPOMBIIIJIEHHOTO crocoba MoixydeHus: cepHoil kucioThl. [Ipumenenue cepHoit kuciaotel. Comu
CEpHOM KHUCJIOTHI, KaUeCTBEHHAs peakius Ha cynbdar-uoH. HaxoxeHnue cepbl 1 €€ coeJMHEHUI B
npuposie. XUMHUECKOE 3arps3HEHHE OKpPYXKarolled cpellbl COeAMHEHUSMHU Cepbl (KHCIOTHbIE
JIOX/IM, 3arpsi3HEHHE BO3/1yXa U BOAOEMOB), CIIOCOOBI €r0 MPE0TBPALICHHUS.



OOmast  xapakrepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHN OKUCIICHUS. A30T, paClipOCTpaHEeHUE B IPUPOJIE, PU3HMUECKUE i XUMHUECKUE
cBoiictBa. KpyroBopor azora B mpupoge. AMMHAaK, ero (u3NYeckue U XUMHUYECKHEe CBOWCTBA,
noiy4yeHue u npuMeHeHune. Conn aMMOHUS, UX PU3HUECKUE M XUMUYECKHE CBOMCTBA, IPUMEHEHNE.
KavecTBeHHast peakuuss Ha MOHBI aMMOHHUA. A30THas KHUCIIOTa, €€ MojyuyeHue, (pusnueckue u
XUMHYECKHE CBOMCTBa (0OmIMEe Kak TMpeICTaBUTENsl Kiacca KHCIOT W cnernuduyeckue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHMS B KaUeCTBE MUHEPAJIbHBIX YI00peHuil. XuMuueckoe
3arps3HEHUE OKPYXKAIOMIEH cpelbl COCTUHEHUSMH a30Ta (KHCIOTHBIC JIOXKIH, 3arps3HEHUE
BO3/yXa, MOUBbI U BOA0EMOB). Docdop, amnorponHsie Moaudpukamuu docdopa, pusnueckue u
xumuueckue cpoiictBa. Oxcun docdopa (V) u gochopnas kucnora, pusznueckue 1 XUuMHIECKUE
CBOIiCTBA, nosyueHue. Mcnonb3oBanue GocdaroB B kKauecTBe MUHEPATbHBIX YIOOPEHUI.

OObmass xapakrepuctuka 31eMeHTOB [VA-rpynnbel. OcCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHBIC CTCTICHH OKHUCIICHUS. YTJIEpPOJ, aJUIOTPOITHBIC MOJIU(DUKAIIMH, PACIIPOCTPAHCHHUE B
npupoje, hu3nuecKkue U XUMHUecKue cBoicTBa. AzncopOuus. KpyroBopot yriepoga B mpupo/e.
Oxkcuppl yriaeponaa, ux (U3NIECKUE U XUMUYCCKUE CBOWCTBA, NEHCTBUE HA JKHUBBIE OPraHU3MBEI,
MOJly4YeHUEe W MPUMEHEHHE. DKOJIOTHYecKrue MpoOiieMbl, CBsi3aHHBbIE ¢ okcuaoMm yriepona (I1V),
THITOTE3a TTI00aTHHOTO TIOTEIICHHSI KIIMMATa, MAPHUKOBBIA AP GeKT. YTolIbHAS KACIOTa U €€ COMH,
ux (pusmyeckre u XUMUYECKUE CBOMCTBA, MOJyUeHUE U MpUMeHeHne. KauecTBeHHas peakiusi Ha
KapOoHAT-HOHBIL. Vcronp30oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEITLCKOM
XO3sHCTBE.

[lepBoHayanbHble MOHATUS OO0 OPraHUYECKUX BEIIECTBAX KAaK O COENUWHEHUSX yriepoaa
(MeTaH, dTaH, dTUJICH, alleTHIICH, YTAHOJ, TIUIEPUH, YKCYCHas KUCIOTa). [IpupoHble HCTOUHUKH
YTJIEBOJIOPOIOB (YTOJib, MPUPOIHBIN Ta3, HePTh), MPOAYKTHI X MepepadboTku (OCH3UH), UX POJIb B
OBITY W TPOMBINUICHHOCTH. [lOHSATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: XHUpPax, OenKax,
yIIeBOJax — M HUX pOJIM B JKU3HHM 4YeloBeKa. MarepuanbHOE €IWHCTBO OPraHUYECKHX |
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE U NpPUMEHEHHE.
Coenunenus kpeMHus B mpupoe. OOuiue npencrasieHus 00 okcuae kpemuus (IV) u kpeMHueBoit
kucinote. CHIIMKAThl, MX UCIIOJIb30BaHKE B OBITY, B IPOMBIIICHHOCTH. Ba)kHelne cTpouTeabHble
MaTepuajbl: KepaMHuKa, CTEKJIO, LIEeMEHT, OeToH, ene300eToH. [Ipobnemsbl Oe3omacHOro
UCIIOJIb30BAaHUS CTPOUTENBHBIX MAaTEPHAJIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenmnt.

u3yyeHue o0pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJSHOM KHCJIOTHI, IIPOBEAECHUE
Ka4eCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI M HAONIONEHHE NMPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYeCKue U XHMHUYECKHE CBOMCTBA TaJlOT€HOB M UX COEIUHEHHH (BO3MOKHO
UCITIOJIb30BaHUE BHJICOMATEPHANIOB), O3HAKOMJIGHHE € OOpa3llaMu XJIOpPHUIOB (TaJOreHuOB),
O3HaKOMJIEHHE ¢ oOpasnamMu cepbl U €€ COECOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAaHUE
BUJEOMATEpPHATIOB), HaOIIOJeHWEe Tpolecca OOyriaMBaHMsS  caxapa MOJ  JelcTBUEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KUCJIOTHI, NMPOBEJCHUE KaueCTBEHHON peakUuu Ha CyJb(paT-HOH U HaOJIIOJeHHE MpU3HaKa e&
MIPOTEKaHUsl, O3HAKOMJIEHHE C (U3NYECKUMH CBOWCTBaMHU a3oTa, (ochopa u MX COeINUHEHUI
(BO3MOXKHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 0Opa3laMH a30THBIX U (HOCHOPHBIX yT0OpeHuH,
MoJlydyeHue, coOupaHue, pacro3HaBaHHME W U3y4YEHHE CBOICTB aMMMaka, IPOBEJIEHHUE
Ka4eCTBEHHBIX PeaKLUil Ha MOH aMMOHHUA U PochaT-uOH U U3yueHHE NMPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEAbIO (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), U3YUECHUE MOJEICH KPUCTAUNIMUECKUX PEIIETOK anMasa, rpadura, QpyiiepeHa,
03HAKOMJIEHHE C TPOILIECCOM aACcOpOLMU PAcTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM U



YCTPOHCTBOM TPOTUBOra3a, MOJy4YeHHE, COOMpaHUe, paclo3HaBaHUE U H3yYEHUE CBOWCTB
YTJIEKUCIIOTo Ta3a, MPOBeIeHNE KaueCTBEHHBIX peaklnii Ha KapOOHAT M CUIIMKAT-UOHBI U U3yYeHUE
[IPU3HAKOB MX IIPOTEKaHUs, O3HAKOMIICEHHWE C IMPOAYKIMEH CUIMKATHON IIPOMBIIUIEHHOCTH,
pelnIeHre SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHelne HeMeTalIbl U UX COCTUHEHUSD.

MeTajiibl M UX COeANMHEHHS

OO0mas xapaKTepUCTHKA XUMHUECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX TIOJIOKEHUS
B [lepunoanueckoii cucreme xumuueckux siaeMeHtoB Jl. M. MenaeneeBa u CTPOCHHSI aTOMOB.
CrpoeHue MeTauioB. MeTauinmueckas CBS3b M METAUTMYECKas KpHUCTaUIMYecKas pemérka.
DJIEKTPOXUMUYECKUN PAl HAOpsSOKEHUM MeTaioB. DuU3MyYecKue M XUMHUYECKHUE CBOMCTBA
MeTtaiioB. O0mue crnocoObl monydeHus: MeTaioB. [[oHSTHE O KOPPO3WH METAJIOB, OCHOBHEIE
crocoObl 3amuThl WX OT Koppo3uu. CryaBel (CTalb, YyTyH, AIOPATIOMUHUNA, OpoH3a) M HX
MIPUMEHEHUE B OBITY U TPOMBINIJICHHOCTH.

[[lenounsle MeTasuibl: MoJjiokeHUe B Ilepuoanueckoil cuctemMe XMMHUYECKUX JIEMEHTOB /I,
W. MenneneeBa, CTpoeHHE MX aTOMOB, HaxoXkJaeHUE B mpuponae. PU3MUYecKue M XUMHUYECKHUE
cBOMCTBa (Ha mpuMepe HaTpus U Kaimusi). OKCHIBI U TUAPOKCUIBI HATPHS U Kanus. [Ipumenenue
IEJIOYHBIX METAJIJIOB U UX COETUHEHUH.

[[lenoyHo3eMenbHBIE METAIIIBI MATHUM M KaJbLU: MOJ0KeHUE B [leproauueckoil cucreme
xuMuueckux ssiemeHToB JI. M. MeHneneeBa, CTpO€HHME WX aTOMOB, HAXOXJIEHUE B IPHUPOJIE.
du3nyeckue ¥ XUMHUYECKHE CBOMCTBAa MarHusl W KaJbllMsg. BakHeHIine coeaMHEHHS KaabIHs
(oxcua, TUAPOKCH I, coyn). JKECTKOCTD BOJIBI U CITOCOOBI €€ yCTpaHEHHUS.

AmoMuHMI: TIono)keHWe B [lepuogmyeckoil cuUCTEME XHUMHYECKHX dJIeMEHTOB /I.
N. MenpeneeBa, CTpOEHHE aTOMa, HaX0XkACHUE B pupone. Gusndyeckue U XMMUYECKUE CBOMCTBA
aMOMUHUS. AM(DOTEpHBIE CBOMCTBA OKCHJIA M TMJIPOKCUAA ATIOMUHUS.

Keneszo: nonoxenue B [leproanueckoit cucreme xumuieckux 3yemeHToB . 1. Menaeneena,
CTPOEHHE aToMa, HaX0XkIeHUe B ipupoje. Pu3nueckne 1 XuMHUUECKHE CBOMCTBA kese3a. OKCUbI,
ruapokcuabl U conu xenesa (I1I) u sxenesa (11I), ux cocras, cBoCTBa U MOJIy4YEeHHUE.

Xumuueckuil 3xcnepumenm:

O3HAKOMIJICHUE C 06pa3uaMH MCTAJJIOB U CIIJIaBOB, UX (1)I/I3I/I‘ICCKI/IMI/I CBOﬁCTBaMH, HU3YYCHUC
PEe3yIbTATOB KOPPO3UU METAUIOB (BO3MOYKHO HMCIOJIB30BaHUE BHACOMATEPUAIOB), OCOOCHHOCTEH
B3aPIMOI[eI>’ICTBHSI OKCcHga KaJlbII U u HaTpusia C BOI[Oﬁ (BO3M0)KHO HNCITOJIB30BaHUC
BUICOMATEPHAJIOB), HCCIEIOBAaHHE CBOMCTB JKECTKOW BOJBI, Ipollecca TOPEHHS JKeie3a B
KHCTI0po e (BO3MOKHO UCIIONIb30BaHUE BUICOMATEPHAIIOB), PU3HAKOB MPOTEKAHUS KaUYeCTBEHHBIX
peakIuii Ha MOHBI: MarHus, KajbIUs, aJlOMUHM, ITMHKa, xkene3a (I1) u xenesza (III), memu (II),
Ha6J'IIOI[CHI/Ie " OIMKMCAaHUC NPOLUCCCOB OKpAlUIMBAHUS IJIAMCHHU MOHAMU HATPUS, KaJIUA U KaJIbIUA
(BO3MOYKHO HCITOJI30BaHNE BUICOMATEPHAJIOB), UCCIICIOBAHIE aM(DOTEPHBIX CBOMCTB TUAPOKCHIA
ATIOMUHHS ¥ TUAPOKCUIA IIMHKA, PEIIeHHEe DKCIEPUMEHTANIBHBIX 33734y Mo TeMe «Baxnewrnme
METAJITBI U UX COCTUHEHUS).

XuMus M OKpy:KamoLias cpeaa
BemecrBa u Marepuasnsl B IIOBCEHEBHOW JKM3HU 4YelOBEKa. be3onmacHoe MCIoJIb30BaHUE

BEUIECTB W XHUMHUYECKUX peakiuil B ObiTy. IlepBas momomib Mpu XUMHYECKHX OXOrax u
OTpPaBJICHUSIX.



XUMHUECKOE 3arpsi3HEHUE OKPY’KarolIel cpeanl (MpeaesbHas JOMYyCTUMAash KOHILIEHTpalus
BemecTs, nanee — [1/1K). Posib xuMuu B permeHuu 3K0JIOTHIECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:
u3ydeHne o0pas3IoB MaTepHaioB (CTEKIIO, CINIAaBbl METAJUIOB, TOJIMMEPHBIE MATEPHATIBI).
Mesxncnpeomemnuie ceazu

Peanuzanms MCXKITPCAMCTHBIX cBsI3eH npu M3y4CHHUU XUMUH B 9 knacce OCYHICCTBJIACTCA
4Cpe3 MCIOJIb30BAHUC KaK 06HH/IX CCTCCTBCHHO-HAYYHbBIX HOHSITHﬁ, TaxK 1 HOHHTI/II\/JI, SIBIIIFOIIINX CA
CUCTCMHBIMH JI OTACJIBHBIX ITPCAMCTOB €CTCCTBCHHO-HAYYHOTI'O IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAy4YHbIN (haKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAHU3,
CUHTE3, KiIaccu(puKamus, TEPUOJAUIHOCTh, HAONIOJACHUE, OSKCICPUMEHT, MOJCIHUPOBAHUE,
HU3MEpPEHHE, MOJICIb, SIBICHHE, TAPHUKOBBINA A(D(PEKT, TEXHOTIOTHS, MaTEPUAITHI.

dusuka: Marepusi, aToM, OJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUJ, W30TOIIHI,
PaANMOAKTUBHOCTh, MOJIEKYJA, OSJEKTPUYECKUM  3apsi, NPOBOJHUKH, MOJYNPOBOAHUKH,
TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHO€ COCTOSHHME BEIIECTBA, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs PEHIETKa, CIUIaBhl, (PM3MYECKUE BETUYHHBI, €AMHUIIBI
MU3MEPEHHsI, KOCMUYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3/161, COHIIE.

buonorus: ¢ortocunres, apixanue, Ouocdepa, IKOCHCTEMa, MHUHEpPAIbHBIE yIOOpeHHs,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEPAIIBI, TOPHBIE TTOPOIBI, MTOJE3HBIE UCKOTTAeMBbIE,
TOIJINBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA INIPOI'PAMMBLI 110 XMMHUU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTPAaMMBI OCHOBHOTO 00mIero oOpa3oBaHUS
JOCTUTAIOTCS B X0/€ 00Y4YeHHsS] XUMHUH B €IMHCTBE YU4E€OHON M BOCIUTATEIBLHON NEATEIbHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMU
[EHHOCTSAMHU, TMPHUHATHIMA B OOIIECTBE NpaBUJIAMU W HOPMAaMH TOBEIEHUS U CIIOCOOCTBYIOT
npoIeccaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COITUATTU3AIIMH 00yYaIOIIHXCSl.

JInuyHOCTHBIE PE3YJbTAThl OTPAKAOT T'OTOBHOCTDH 06yqa101u1/1xc;1 PYKOBOACTBOBATHCA
CHUCTEMOM ITO3UTHBHBIX HOEHHOCTHBIX OpHCHTaHHﬁ U paClIUpECHUC OIlbITa ACATCIBHOCTU Ha eé

OCHOBC, B TOM YHMCJIC B 4aCTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:



LIEHHOCTHOI'O OTHOILIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HaCJICanr0, ITOHUMMAaHHUsSA 3HAUYCHHUA XHMI/I‘—IGCKOﬁ HaYKI/I B JXHW3HH COBpeMeHHOFO O6HleCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMAIMEl O MEPEIOBBIX JOCTHXKCHUSX U OTKPBITHIX
MHUPOBOH U OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTHU B HAyUHBIX 3HAHUSIX 00 yCTpOIiCTBE MUpa
1 00IIECTBA;

2) rpa’KIaHCKOT0 BOCTIUTAHMS:

MPEJICTAaBICHUS] O COLHUAIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJUICKTUBE, KOMMYHHUKATUBHOU KOMITIETEHTHOCTH B OO0IIECTBEHHO T10JIE3HOH,
y4eOHOMCCIIEI0BATENbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATENIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HON COBMECTHOM ACSITENLHOCTH IMPH BBIIOJHEHUH yUeOHBIX, MO3HABATEIBHBIX 3a7ad,
BBITIOJTHEHUH XUMHUYECKHX OSKCIEPUMEHTOB, CO3JaHUM Yy4YeOHBIX TPOEKTOB, CTPEMJICHHS K
B3aMIMOIMIOHMMAHHUIO M B3aMMOIIOMOIIM B TMPOIECCe ATOW y4eOHOW AESTeNTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJEHUE U MOCTYIKH CBOMX TOBAPHUIIEH C TO3UIIMH HPABCTBEHHBIX U IMPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCJIEACTBUIN MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKHE  MPEJCTABICHUS O  BEIIECTBE M  XMMHUYECKOW  PEaklHuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJISIOIIME OCHOBY IS
MOHMMAHHUS CYUTHOCTU Hay4YHON KapTUHBI MUPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS MPUPOJBI, B3AUMOCBS3SAX YEJIOBEKA C MPUPOJHON CPEOM, O pOJIM XUMHUHU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHUBBI, HAIpaBJICHHbIE HA IOJYYEHHE HOBBIX 3HAHMM MO XHUMHH,
HeoOXoauMble ISl OOBSCHEHUS HAONIOAeMBIX TMPOLIECCOB W SBIICHUH, MO3HABATEIILHOM,
MH(GOPMALIMOHHON U YUTATEIbCKOM KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHOM paboThI C
y4eOHBIMH TEKCTaMH, CIIPABOYHOM IJIUTEPATypOH, MOCTYNMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHUI;

WHTEpeC K OOYy4YEHHWIO W TO3HAHHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOM M HMCCIEAOBATEIbCKON IESATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHs 00yUYeHHS B ajbHEHILIEM;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH XU3HHU, OTBETCTBEHHOI'0 OTHOILICHUS K CBOEMY 370POBBIO, YCTAHOBKH
Ha 3JI0POBBI 00pa3 JKW3HU, OCO3HAHHME IIOCIEJACTBUH W HENPUSATHE BPEIHBIX IMPUBBIYCK
(ynorpeOyieHUsT aJIKOrojisi, HApPKOTUKOB, KYPEHHUs), HEOOXOAMMOCTH COONIOACHUS MPaBUII
0€301acHOCTH MPU 0OpaIEHUN C XMMHUYECKUMH BEIIECTBAMH B OBITY M peabHOM JKU3HU;

5) TpyA0BOIro BOCIMTAHMSA:

WHTEpPEC K MPAKTHYECKOMY HM3YUYEHHIO Mpodeccuii U Tpyaa pa3IndHOro pojia, YBaXKEHUE K
TPYAy U pe3yJbTaTaM TPYJIOBOH ESTEILHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS IPEMETHBIX
3HAHUU TI0 XUMHH, OCO3HAHHBIN BEIOOD MHIANBUAYATBHON TPASKTOPUU TIPOAOIKEHUST 00pa30oBaHUs
C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIICCTBEHHBIX WHTEPECOB U
NOTPEOHOCTEH, YCIENTHON TPO(eCCUOHATTFHON JISATEIILHOCTH M Pa3BUTHSI HEOOXOMMBIX YMEHUH,
TOTOBHOCTB /IalITUPOBATHCS B IPO(ECCHOHAIBHOI cpe/e;

6) 3K0JI0rM4YeCcKOro BOCIIMTAHMS:



AKOJIOTMUYECKHU 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJEC KaK MCTOYHUKY >KM3HU Ha 3emIe,
OCHOBe €€ CYIIeCTBOBaHWsS, TOHWMaHWE IICHHOCTH 3J0pPOBOTO M Oe3omacHOro obOpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUECKOMYy U TICUXUYECKOMY 3I0POBBIO,
OCO3HAHHWE IIEHHOCTH COOJTIOCHUS TTPaBUIl O€30MaCHOTO MOBEICHUS TP padOTe C BEIIeCTBaMH, a
TaK)Ke B CUTYaIUsIX, yTPOXKAIOIIMX 3I0POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJydaeMble TPU U3yUYECHUU XUMUH, AJI PElICHUs 3a1ad,
CBSI3AHHBIX C OKpPYXKAlOLIEW NPUPOJHOW CpPENOW, sl TOBBIIICHUS YPOBHS 3KOJIOTHYECKOMN
KyJbTYpbl, OCO3HAHUS TJI00ANTBHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM U MyTell MX pelieHus
MOCPEACTBOM METOJAOB XMUMHHU, SKOJIOTMYECKOTr0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
MO3HABaTEJIbHOW, KOMMYHUKATUBHOMN M COLIUATILHON MIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX pPeE3yJIbTAaTOB BBIACIAIOT 3HAUMMbIe M7 (OPMUPOBAHUA
MHUPOBO33PEHUSI OOIICHAyYHbIe TOHATHSA (3aKOH, TEOPHsl, MPUHIIMII, THUMOTe3a, (akT, cHUcTeMa,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOpPbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUeOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU M3 THX MPEeIMETOB (POPMHPOBATH MPEICTABICHUE O
[EJIOCTHOW HAay4YyHOW KapTHMHE MUpa, M yHHBEpcajbHbIe y4deOHble NeHCTBHUS (ITO3HABATENbHEIE,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIC), KOTOpBIE O0OecreuuBaroT (OPMHPOBAHHWE TOTOBHOCTHU K
CaMOCTOSITEIILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jiornyeckue 1eMcTBUSA:

YMEHHS UCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO0 MBIIUIEHUS TP OCBOCHUH 3HAHUI: PACKPHIBATH
CMBICTT XUMUYECKUX MOHATHH (BBIICTATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b
C IPYTHMH TIOHSATHSIMH ), UCTIOJB30BATh MOHITHS JJ1 OOBSICHEHUS OTACIBHBIX (PAKTOB U SIBIICHUH,
BBIOMPATh OCHOBAHUS M KPUTECPUHU IJIs KIaCCHU(UKAIMU XHMHYECKHX BEIIECTB M XUMHUYECKHUX
peakiuii, yCTaHABJIMBATh TPHUUYUHHO-CIICICTBEHHBIC CBS3M MEXIY OOBCKTAMHU M3YUYCHUS, CTPOUTH
JIOTUYECKHE PACCYKICHUsS (MHIyKTUBHBIC, NEAYKTUBHBIC, MO aHAJOTHH), ENaTh BHIBOJABI U
3aKJIIOUCHUS;

YMEHHE TMPUMEHATHh B MPOIECCe MO3HAHUS TMOHATHUS (MPEIMETHBIE M METanpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIETH, MCIONb3yeMble B XHMHH, IPEOOpa30BbIBATH IIMPOKO
MpUMEHSIEMbIE B XUMHUU MOJEJIbHBIE MPEJICTABIICHUS — XUMHUYECKUN 3HaK (CHMBOJI 3JIEMEHTA),
XuMu4ueckass ¢opMylia W ypaBHEHHE XUMHYECKOW peakud — TMpU pelIeHuu ydeOHO-
MO3HABATEJIbHBIX 33/1a4, C YU4ETOM 3TUX MOJIEIbHBIX MTPEACTABICHUI BBISBIIATH U XapaKTePU30BaTh
CYILIECTBEHHbIE MMPU3HAKU U3YyYaEMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUECKHUX PEeaKIuil,
BBISBJISTH OOIIME 3aKOHOMEPHOCTH, NPUYHMHHO-CIICCTBEHHBIC CBS3M W TPOTUBOPEYHS B
M3y4aeMbIX MPOLIECCaX U SBICHUSX.

ba3oBble uccienoBaTeabCcKue AeiicTBHSL:



YMCHUC UCITOJIB30BATh MTOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHHS, A TAKIKC
B Ka4u€CTBE OCHOBBI AJIs1 CbOpMI/IpOBaHI/If{ THUIIOTE3bI IO IMMPOBEPKE MPAaBUIIbHOCTU BBICKA3bIBACMBIX
CYXKIECHU;

MpUOOpETEHUE OMbITa MO ITUIAHWPOBAHMIO, OPTaHU3AIMHU M TPOBEIACHHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HA0JI0/1aTh 32 XOJIOM MPOIECcca, CAMOCTOSTENIBHO IPOrHO3UPOBATh €T0
pe3ynbTat, (GopMyIUpoBaTh OO0OOIIEHHS W BBIBOABI IO peE3ysbTaTaM MpPOBEAEHHOIO OIBITA,
UCCIJIEIOBaHMsI, COCTABJIATH OTUET O MPOJEJIaHHOM pabdoTe.

Padora ¢ unopmanmeii:

yMEHHE BbIOUPATh, AHATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMALIUIO PA3INYHBIX BUIOB U
dbopM mpencTaBiIeHUs, MOTYyYaeMyl0 M3 Pa3HbIX HUCTOYHHMKOB (HAay4HO-TIOIMYJIpHAs JHUTeparypa
XMUMHYECKOT0 COJIepKaHMsl, CIIpaBOYHbIe TocoOusi, pecypchl MIHTepHEeTa), KpUTHUECKH OLICHUBATh
IIPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE TPUMEHSTh Pa3InYHbIE METOJBI U 3alPOCHl MIPH MOUCKE U 0TOOpe MH(MOpMAINH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJAUMBIX ISl BHIMOJIHEHHS YUCOHBIX M MMO3HABATEIBHBIX 3a/1a4
OTpeACIEHHOr0 THITA, MPUOOPETEHHE OIMbITa B OOJACTH WCIOIH30BaHUS WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJaJICHHE KyJIbTYpOH aKTHBHOTO HCIOJIb30BAHUS Pa3THUHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTHMAIbHYIO (OpMY TIpEICTaBICHUS
UHPOPMALIMM U HJUIIOCTPUPOBATH PEIacMble 3aJaud HECIOXHBIMH CXEMaMH, JuarpaMMamu,
npyrumu Gpopmamu rpaduku U BX KOMOMHALIUSAMU;

yMEHHE WCIONIb30BaTh W AaHATU3WPOBATh B IMpoOlecCe y4eOHOW M MCCIIe0OBATEIBCKOM
JEeSATENIbHOCTH UH(OPMAILIMIO O BIMSIHUM MIPOMBIIIJIEHHOCTH, CETBCKOTO X0341CTBAa U TpaHCIOpTa
Ha COCTOSIHUE OKPY>KAIOLIEH IPUPOJHON CPEIBL.

KoMMyHuKaTHBHBIC YHUBepcalbHbIe y4eOHbIE JeHCTBUSA:

YMEHHS 33/1aBaTh BOIPOCHI (B X0J1e Auaora u (Min) TUCKYCCUH) TIO CYIIECTBY 00Cyk1aeMon
TeMBI, (HOPMYIMPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIBHO BHITOIHEHMSI IPEAJIOKEHHOM 3a/1a4u;

YMEHHUS TIPECTABIATh MMOJyUYCHHbBIC PE3yJIbTaThl TO3HABATEIILHOW JESITEIBHOCTH B YCTHBIX
U THCHPMEHHBIX TEKCTaxX; JellaTh MPE3CHTAIUI0 pEe3yJbTaTOB BBIIOJHCHUS XUMHUYECKOTO
IKCIIEPUMEHTa (JIa0OpaTOPHOrO OMbITa, JTA0OPATOPHON pabOTHI IO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, Y4eOHOTO MTPOCKTA);

yMEHHUsSI y4eOHOrOo COTpYJHHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM IO3HABATEIbHOW M
UCCIIEI0BATENBCKON IeATEIbHOCTH MIPU PEIIEHUH BO3HUKAIOIIUX MPo0IeM Ha OCHOBE yuéTra 001X
MHTEPECOB M COTJIAaCOBAHMS MO3UIMH (00CYyX aeHUsS, OOMEH MHEHHSIMH, «MO3TOBbIE HITYPMbI»,
KOOpJMHALIMSI COBMECTHBIX JIEHCTBUM, ONPEIEIIEHNE KPUTEPHUEB 10 OLIEHKE Ka4eCTBA BBINIOJIHEHHOMN
paboThI U IpyTHeE).

PerJIﬂTHBHbIe YHUBEPCAJIbHBIC yqeﬁnble JeCcTBUA:



YMEHHUE CaMOCTOSITEJIbHO OMNPEACIIATh LENU JNESITEIbHOCTH, IUIAHUPOBATH, OCYIIECTBIATD,
KOHTPOJIUPOBATh M TMpPU HEOOXOIAUMOCTH KOPPEKTHPOBATH CBOKO JEATEIBHOCTh, BBIOWpATh
Haubosee 3QpPeKTuBHBIE CIIOCOOBI pelIeHUs yUeOHBIX U TO3HABATENIBHBIX 33/1a4, CAMOCTOSITENIEHO
COCTaBJISITh WA KOPPEKTUPOBATH MPEJJIOKEHHBIN aJTOPUTM JEHCTBUM MPU BBIIOJIHEHUHN 3aJaHUI
C y4€TOM MOJTyYEHHUsI HOBBIX 3HAHUI 00 M3yuaeMbIX 00bEKTaX — BEIIECTBAX M PEAKIIHIX, OIICHUBATh
COOTBETCTBME TIOJYYEHHOIO pe3yJibTaTa 3adBICHHOM I€JIM, YMEHHE HCIOJIb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, MIpe/IJIaraéMble B YCIOBUM 3a1aHUM.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeAMETHBIX pe3yNbTaTOB IO OCBOCHHUIO O00S3aTEIBHOTO COACpPKAHMUS,
YCTAaHOBJICHHOI'O JaHHOM (QenepanbHON paboyeill mporpaMmoi, BBIJCNSIOT: OCBOCHHbBIE
00y4JalIIMMUCS Hay4HbIE 3HAHUS, YMEHHS U CIOCOOBI JIEHCTBUM, BUIBI NEATEIHHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIIPETAIIMHU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMIHBIX
y4e€OHBIX ¥ HOBBIX CUTYaIUsX.

K koHiy oOyueHus B 8 Kiacce nmpeiMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYJAIOLIIXCS YMEHHIA:

PacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKUX IMOHATHUH: aTOM, MOJIEKYJIa, XUMHUYECKUN DJIEMEHT,
MIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJIHAsS), BAaJCHTHOCTD,
OTHOCHTEJIbHASI aTOMHAsI U MOJICKYJISIpHAsl Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Js XUMHYECKOrO 3JIeMEHTa B COCAMHEHHUU, MOJISIPHBIM OO0BEM, OKCH, KHUCIOTa,
OCHOBAaHME, COJIb, OJJIEKTPOOTPHIATEIBHOCTh, CTENEHb OKUCJICHUS, XUMHUYECKas peakuus,
KJacCUpUKalUsl peaKlMil: peakuy COCJAMHEHHUS, PEaKLUU Pa3JIoKEeHUS, PEaKIHH 3aMelICHHUS,
peakiuu oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKIMH, TEIIOBOM (P QeKT peakiuu, SApo aToma,
AIIEKTPOHHBIN CIIOM aToma, aTOMHas OpOHTalb, paAUyC aToMa, XUMHUYECKasl CBsI3b, MOJSIpHAs U
HETOJISIpHasi KOBAJICHTHAsI CBA3b, MOHHAS CBsI3b, MOH, KaTHOH, aHUOH, PacTBOpP, MaccoBasi TOJS
BelecTBa (MMPOIICHTHAS KOHIIEHTPAIIUs) B PaCTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH M MPUMEHSTH 3TH MOHATHUS TPU
OMMCAHUU BEUIECTB U UX MPEBPAILICHUN;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHKY JJIsI COCTaBJICHHS (OpPMYJ BEIIECTB U YpaBHEHUH
XUMHYECKUX PEAKIU;

OTpeNeNATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTENEHb OKUCIICHUS
AIIEMEHTOB B OMHApPHBIX COEIWHEHUSX, MPUHAAJIEKHOCTh BELIECTB K OMPEICTIEHHOMY KIIAcCy
coeMHeHu 1o (opMmyaM, BUJ XUMUYECKOH CBSA3M (KOBaJEHTHAs U MOHHAs) B HEOPraHUYECKUX
COEJIMHEHUSX;

packpsiBaTh cMmbicha [lepuoanueckoro 3akona [I. M. MenneneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
NEPUOANYECKON 3aBUCUMOCTH CBONCTB XHMHUYECKHMX JJIEMEHTOB OT UX T[IOJIOXKEHHUS B
[Tepuonuueckoil cucreme, 3aKOHOB COXPAHEHUS! MACChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaipo;

ONHKCBHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy Ileproanyeckoil CHUCTEMbl XMMHUYECKHX
AJIEMEHTOB: Pa3/IMYaTh MOHATHS «TJIaBHAs moArpynma (A-rpymma)» u «modounas nmoarpymnmna (b-
rpymmna)», Majible U OOJbIINE NMEPHObI, COOTHOCUTh 0003HAYEHHUS, KOTOPBIE UMEIOTCS B TaOJIUIIEe



«Ilepuogmueckas cucrema xumuueckux odneMeHtoB /[l WM. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTEePUCTUKAMH CTPOCHHS aTOMOB XUMHUECKHUX JIEMEHTOB (COCTaB | 3aps/I siApa, 00IIee YUCIIO0
AJICKTPOHOB U paclpeielIeHue UX 10 AJICKTPOHHBIM CJI0SIM);

KJIaCCU(PUITUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUUYECKUE PEAKITUU
(TI0 YUCITY ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3P deKTy);
XapaKkTepu30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEIIECTB PA3JIMUHBIX KIIACCOB,
MOATBEPIK/IAsl OMKMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX
peaKkuuii;

MIPOTHO3UPOBATh CBOKMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUIA B PA3JIMYHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYHO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOTO dJIeMEHTa 10 (OopMyJie COETUHEHHUs, MACCOBYIO JOJII0 BEIIECTBA B PACcTBOPE,
MPOBOJUTH PACUETHI TTO YPABHEHUIO XUMUUYECKON PEaKIIUu;

MIPUMEHSATh OCHOBHBIE ONEPAIMU MBICIUTEIBHON NESITEIbHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
0000111eHIE, CUCTEMATH3AIUI0, KIacCU(DHUKAINIO, BRISBICHUE TPUYNHHO-CICICTBEHHBIX CBSI3CH —
TSl U3YUYEHHUS CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIINi, ECTECTBEHHO-HAYUYHBIE METObI ITO3HAHUS
— HaOJIIOZICHUE, M3MEPEHHUE, MOJICTTUPOBAHHUE, SKCIICPUMEHT (peabHbIM M MBICJICHHBIH );
CJIIOBATh MpaBWJIaM IOJIb30BAHUS XUMUYECKON TOCYJ0M M Ja0OpaTOpHBIM O00OpYyIOBaHUEM, a
TakKe MpaBuiiaM 0OpallleHus C BEUIECTBAMHU B COOTBETCTBUHU C MHCTPYKIMSMH 1O BBITTOTHEHHUIO
7Ta00paTOPHBIX XUMHUYECKUX OIBITOB TO TMOJYYEHHUIO M COOMpaHUIO Tra3000pa3HBbIX BEIIECTB
(BomOpoia M KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHOW MacCOBOM J0ei
pacTBOPEHHOTO BEIIECTBA, IUIAHMUPOBATh W MPOBOJUTH XHUMHYECKHE JKCIEPUMEHTHI 10
pacrlo3HABaHWIO PACTBOPOB IIEJNOYEH M KUCIOT C TMOMOIIBI0 HMHIUKATOPOB (JIaKMycC,
dbeHondTanenH, METUIIOPAHXK U APYTHE).

K koHuy oOyueHuss B9 KJjacce peJMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYHAIOLIUXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX MOHITHH: XUMHUYECKHH DJIEMEHT, aTOM, MOJEKYJIa,
WOH, KaTUOH, AaHWOH, IPOCTOE  BEUIECTBO,  CIOKHOE  BELIECTBO,  BAJICHTHOCTD,
AIIEKTPOOTPHULIATEIBHOCTD, CTEINEHb OKUCICHMS, XUMHYECKas peaklus, XUMHYECKas CBA3b,
TeroBor 3(pdeKT peakuuu, MOIiib, MOJIAPHBIN 00BEM, PACTBOP, IEKTPOIUTHI, HEAIEKTPOJIUTH,
AJIEKTPOJIUTUYECKAs JUCCOLMALMS, PEAaKUMU HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOoe
paBHOBecHe, 0OpaTUMbIe 1 HEOOpPATUMBIE PEAKIIMH, OKUCIUTEILHO-BOCCTAHOBUTEILHBIC PEAKIINH,
OKHCIIUTEIb, BOCCTAHOBHTENIb, OKHCIEHHE U BOCCTAaHOBJIEHHE, AJUIOTPOINHUS, aM(pOTEpHOCTH,
XMUMHMUECKas CBA3b (KOBAJIEHTHAs, HOHHAs, METAJUINYECKAs ), KpUCTAIIIMYECKAs! PEIIETKA, KOPPO3HS
METAJIJIOB, CILIABBl, CKOPOCTh XUMUYECKOU PEAKLUH, IPEAEIBHO JomycTuMas KoHueHTpanus [IJIK
BELICCTBA;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKHUX IOHATUN U MPUMEHATH 3TH HMOHITHS IIPU
OIIMCAHUU BEILECTB U UX IPEBPALLCHUN;

UCTOJIb30BaTh XUMHMUYECKYI0 CHUMBOJMKY JJIsI COCTaBJIE€HUS (OpPMyJ BEIIECTB U YPaBHEHUH
XUMHUUYECKUX PEAKIIUI;

ONpECIATh BAJIEHTHOCTh M CTENEHb OKUCICHHWS XMMHYECKHX DIIEMEHTOB B COCIMHEHUAX
pPa3IMYHOIO COCTaBa, IPUHAJJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCY COCAMHEHHUM I10
dopmynaM, BUJ XUMUYECKOH CBsI3U (KOBaJICHTHAs, HOHHAs!, METANINUECKasi) B HEOPraHUYECKUX
COCJIMHEHUSX, 3aps]l MOHA 0 XUMHYECKOW (opMmysie, XapakTep cpelbl B BOJIHBIX pPacTBOPax
HEOPraHUYECKUX COCAVMHEHHMN, TN KPUCTAJUNINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTth cMbica llepuonmueckoro 3axkona J[I. WM. MenneneeBa M AEMOHCTpUPOBATH €rO
NIOHUMaHME: OIMCBIBaTh M XapaKTepU30BaTh TabiuuHyr (opmy Ilepuoandeckoit cucTemsl



XUMHUYECKHUX DJIEMEHTOB: Pa3MyaTh MOHSITHS «IJIaBHAs MOATpymma (A-Tpymma)» U «moOodHast
noarpynna (b-rpynma)», manble ¥ Oonblive NEPUOAbI, COOTHOCUTH O003HAUYEHMSI, KOTOpHIE
UMEIOTCS B MEPUOJNYECKON Tabiuile, ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij A1pa, 001ee YUCIIO0 FMEKTPOHOB U paclpeIesIeHHue ux 1o
AIIEKTPOHHBIM CIIOSIM), OOBSACHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB JIEMEHTOB U UX
COEJIMHEHUH B Mpejesiax MajbIX MepruoI0B U IIIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;
KJIaccu(UIUPOBaTh XUMHUYECKUE DJIEMEHTBI, HEOPTaHUUECKUE BEIIEeCTBA, XUMHUECKUE PEAKLUU
(10 4MCITy U COCTaBYy Y4aCTBYIOUIMX B PEAKLMU BEUIECTB, 110 TEIIOBOMY (P (PEKTY, 10 U3MEHEHUIO
CTEIIEHEW OKUCIIEHHSI XUMUYECKHUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOMME W CHeHuPUIECKUe XUMUYECKHE CBONCTBAa MPOCTHIX U
CJIO’KHBIX BEILECTB, MOATBEPK/JIasi OMHMCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

COCTAaBJIAATh YPABHEHUS DJIEKTPOJIUTHUECKON IUCCOLMALMM KHUCIIOT, IIEJI0UEd U COJIEH, TIOJIHBIE U
COKpAaILEHHbIE YpaBHEHMsI PEaKIMii MOHHOTO OOMEHAa, YpaBHEHHS PEaKIM, MOATBEPHKAAIOIINX
CYILIECTBOBAaHUE IEHETUUECKOM CBSI3U MEX/y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU MMOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOr0 OanaHca 3TUX PEeaKLU;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BOZMOXKHOCTH MPOTEKaHUS
XUMUYECKUX NPEBPAILECHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XMUMUYECKOIr0 3JeMeHTa Mo (opMyJie COECIUHEHHs, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOpE,
IIPOBOAMTH PACcUETHI [0 YPABHEHUIO XUMUYECKOM peaKiuy;

coOuo/laTh MpaBWia MOJIb30BAHUSA XMMUYECKOH MOCYI0W W J1abopaTopHBIM 000pyIOBaHHUEM, a
TaK)Ke MpaBuia OOpalleHHs] ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMU IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKHUX OINBITOB IO MOJYYEHHIO M COOMpAaHHIO Ta3000pa3HBIX BEIIECTB
(aMMHMaKa 1 yriaeKucioro rasa);

MPOBOJIUTh  PEAKLMM, TOATBEPKJAIONIME KAYECTBEHHBIM COCTaB  PA3IMYHBIX  BEIIECTB:
pacro3HaBaTh OMNBITHBIM IMYyTEM XJIOpHI-, OpomMua-, MOAMA-, KapOoHat-, ¢ocdar-, CUIUKAT-,
cynbdar-, TMAPOKCUA-UOHBI, KATHOHBI aMMOHHS U MOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpax HEOPraHUUYECKUX BEILECTB;

MIPUMEHSATh OCHOBHBIE OINEpPAllMU MBICIUTEIBHON AESATENBbHOCTH — aHAIN3 U CHUHTE3, CPABHEHUE,
0000111eHre, CHUCTEMAaTU3allMI0, BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — U HU3YUYEHHS
CBOICTB BEIIECTB U XHUMHUYECKHX pPEaKIui, EeCTeCTBEHHO-HAYYHbIE METOJAbI TO3HAHHUS —

Ha0JII0/IeHUE, U3MEPEHNE, MOJIEJINPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).
TEMATHYECKOE INTAHUPOBAHMUE

8 KIIACC
Ne HanumeHoBaHve KonunyecTtBo YacoB | ONEKTPOHH
n/n PasAesos n Tem Bcero KoHTponbHble | [MpakTuyeckue bl€
nporpamMmel paboThl paboThl (umndppoBble
)
obpasoBare
NbHblE
pecypcbl
Pazgen 1. lNepBoHaYanbHble XUMUYECKNE NOHATUA
1.1 {Xvmuna — BaxHasi 5 2 https://m.ed
obnacTtb s00.ru/YNV
€CTECTBO3HaHUSA U JX660G
NpaKkTU4eCKon
AEeATenbHOCTH
yenoeeka
1.2 |BewectBa un 15 1 https://m.ed



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0

Ne HavnmeHoBaHue KonunyecTtso yacos | ONEKTPOHH
n/n|  paspencs v Tem Bcero KoHTponbHele | [MpakTuyeckue ble
nporpaMmbil paboThi paboThi (undpposble
)
obpasoBate
NbHblE
pecypchbl
XUMUYECKME peaKkLmn s00.ru/ONN
XR1VFOQ
Wtoro no pasgeny 20

Paspgen 2. BaxHenwume npeacraBuTeNnin HeopraHM4eCKux BellecTB

2.1 |Bosgyx. Kucnopog. 6 https://m.ed
MoHaTne o6 okcmpax soo.ru/D5B
ORTY30
2.2 |Bopopog. NoHaTue o 8 1 https://m.ed
KMcnoTtax u consax s00.ru/5D61
JZ6PS
2.3 |Boga. PacTtBopbl. 5 1 1 https://m.ed
NoHaTne 06 s00.ru/M13l
OCHOBAaHUAX 5KJBM
2.4 |OcHOBHbI€e Krnacchbl 11 1 1 https://m.ed
HeopraHn4ecKkmnx s00.ru/0T5A
COE€NHEHUN SMOWT
WToro no pasgeny 30

Paspnen 3. lNepnoanyeckun 3akoH u Nepuoanyeckas cucteMa XMuMmMYeCKMUX
anemeHToB [1. U. MeHaeneeBa. CTpoeHne aTomoB. XMMHU4yeckas CBA3b.
OKuCNUTEeNbLHO-BOCCTAaHOBUTESbHbIE peaKkuumn

3.1 |MNepuoanyecknin 3akoH 7 https://m.ed
n MNeprnogmyeckas s00.ru/TCB
cucTemMa XMMUYECKNX JBVWFZ
anemenToB . U.

Menpeneesa.
CTpoeHue atoma

3.2 | Xumunyeckas cBsi3b. 8 2 https://m.ed
OkucnuTtenbHo- s00.ru/F6A
BOCCTaHOBUTENbHbIE OA8DPF
peakumm

Wtoro no pasgeny 15 https://m.ed

s00.ru/LRY

WBJPES
PesepBHoe Bpems 3 https://m.ed

s00.ru/KQB

D02J69
OBLWEE KOJIMYECTBO 68 5 5

YACOB IO NPOIrPAMME

9 KJIACC



https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/KQBD02J69

Ne
n/n

HaunmeHoBaHue
pa3gernoB N Tem
nporpaMmmel

KonnyecTtBo 4YacoB

Bcero

KoHTposbHbIe
paboThl

MNpakTnyeckne

paboThbl

OneKTpoHHbIe (UG pPOoBbLIE)
obpasoBaTtenbHble pecypcbl

Pa3pen 1. BewecTBo 1

Xumuyec

Kue peakuum

1.1

lMoBTOpEHME n
yrnybneHme 3HaHuin
OCHOBHbIX pa3gernos
Kypca 8 knacca

5

1

https://m.edsoo.ru/EQETUT35Z

1.2

OCHOBHbIe
3aKOHOMEPHOCTM
XUMUYECKNX
peakumnn

https://m.edsoo.ru/AFN4LWG7U

1.3

AnekTponuntuyeckas
auccoumaums.
Xummn4yeckume
peakuum B
pacTBopax

https://m.edsoo.ru/KODUR50VV

Wtoro no pasgeny

17

Pasgen 2. HemeTannsbl

n ux coegonHeHusA

2.1

Obwasn
XapakTepucTtuka
XUMUYECKNX
anemeHToB VIIA-
rpynnel. Fanorexsbl

4

https://m.edsoo.ru/ZTN1F700I

2.2

O6bwas
XapaKkTepucTmka
XUMUYECKNX
anemeHToB VIA-
rpynnobl. Cepa n eé
coeHeHUsI

https://m.edsoo.ru/P3DHMFB09

2.3

Obwasn
XapakTepucTuka
XUMUYECKNX
anemeHToB VA-
rpynnbl. A3oT,
dhochop n nx
coeauHeHuns

https://m.edsoo.ru/VOXDOUX2S

2.4

Obwasn
XapakTepucTuka
XUMUNYECKMX
anemeHToB IVA-
rpynnol. Yrnepoa v
KpeMHUI N nx
coeanNHeHust

https://m.edso0.ru/JPJ200VJX

Wtoro no pasgeny

25

Pa3pgen 3. MeTtannbl U nx coeanHeHus

3.1

OO0Lwue cBoncTBa
MeTannoB

4

https://m.edsoo.ru/GHV2L 6NJ8



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

n/n

HaunmeHoBaHue

KonnyecTtBo 4YacoB

pasfenoB U Tem
nporpamMmbl

Bcero

KoHTponbHble
paboTbl

MpakTnyeckne
paboTbl

OneKTpoHHbIe (UG POBLIE)
obpasoBaTtenbHble pecypchl

3.2

BakHenwumne 16
MeTanmnbl U ux

coeguHeHus

1

2

https://m.edsoo.ru/EFKQW9HZI

Wtoro no pasgeny

20

Pazgen 4. Xumuna n okpyxawuwana cpeaa

4.1|BewectBa u 3 https://m.edsoo.ru/TENBWEF7Y
mMaTepuanbl B XXU3HU
YyenoBeka

Wtoro no pasgeny 3

PesepBHOe Bpems 3 https://m.edsoo.ru/FYSRY75R9

OBLULEE KOJIMYECTBO| 68 4 7

YACOB MO

NMPOIrPAMME

MOYPOYHOE IUVIAHUPOBAHUE

8 KJIACC

Ne Tema ypoka KonnyectBo yacos | HaTta OneKTPOHHbIE LUNpPOB

n/n Bcero| KonTponbHble| MpakTuueckue| 13Y4€HNs|  0bpasosaTenbHbie pecy

paboThbl paboThbl
1 |Mpegmet xumnn. Pornb https://m.edso00.ru/L62DS2

XUMUK B XXN3HN YENOBEKA.
Tena v BeLlecTBa

lNoHsATHMe 0 MeToOax
NO3HAHUA B XUMUN

https://m.edsoo.ru/9ZJAEWV

MpakTnyeckas pabota Ne
1 «[paBuna paboTbl B
nadopaTtopun 1 Npnémbl
obpalleHusa ¢
nabopaTtopHbIM
obopyanoBaHnem»

https://m.edso0.ru/L5EW4:

YucTble BellecTBa u
cmecun. Cnocobbl
pasgernieHnsa cmecen

https://m.edso00.ru/6 TME21

MpakTnyeckas pabota Ne
2 «PaspeneHue cmecen
(Ha Npymepe O04YUCTKK
NoBapeHHOWN CONn)»

https://m.edso00.ru/K3LS5N

ATOMBI U MOMEKy-nbl

https://m.edso0.ru/BLS04V

XMNYECKMNE INEMEHTHI.
3Haku (cumMBoOIbI)
XUMUYECKMX 3NIEMEHTOB

https://m.edsoo.ru/AH3D4L

[MpocTble 1 CNOXHble
BellecTBa

https://m.edso00.ru/DXJBST

ATOMHO-MONEKYNSpHOEe
yyeHue

https://m.edso00.ru/1MOBJ:



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

n/n

Tema ypoka

KonnyecTtBo 4YacoB

| HaTta

Bcero

KoHTponbHble
paboTbl

MpakTnyeckme
paboTbl

n3y4vyeHus

OneKTPOHHbIE LUMpPOR
obpasoBaTtesnbHble pecy

10

3aKoH NOCTOSAAHCTBA
cocTaBa BELLECTB.
Xnmnyeckas copmyna.
BaneHTHOCTb aToOMOB
XUMUYECKMX 3NIEMEHTOB

https://m.edso0.ru/IMC496

11

OTHoOcUTenbHaa aToMHasa
macca. OTHocuTenbHas
MOJeKynsipHas macca

https://m.edsoo.ru/P1ZPCIN\

12

MaccoBas gonsa
XUMUYECKOro 3NeMeHTa B
coeHeHUn

https://m.edso00.ru/GHV58(

13

Konn4yecTtBo BellecTBa.
Monb. MonspHas macca

https://m.edso00.ru/368UNL

14

dusundeckme u
XUMUYECKUNE ABMEHUS.
Xnmuyeckas peakums

https://m.edsoo.ru/YZM8S¢

15

[Mpun3Haku n ycnosus
NpOTEKaHNA XMMUYECKNX
peakumin

https://m.edso00.ru/N6DVN.

16

3aKoH coxpaHeHns Macchl
BeLecTB. XMMnyeckme
ypaBHeHUS

https://m.edsoo.ru/M8DS4|

17

BbluncneHnsa konnyecTea,
Macchbl BellecTsa no
YPaBHEHUAM XMMUYECKNX
peakumi

https://m.edso0.ru/LUY9U:

18

Knaccudgumkauus
XUMWYECKNX peakuunm
(coeguHeHns,
pasnoXeHus, 3aMeLLEeHNS,
obmeHa)

https://m.edso0.ru/L4807L

19

M. B. JllomoHocoB —
YYEHbIN-3HLUUKNONeNCT.
Ob600LweHne n
cucrtemaTmsaymsa 3HaHun

https://m.edsoo.ru/P1WAR

20

KoHTponbHas paboTta Ne1
no teme «BelecTBa un
XUMWYECKNE peakLnmny

https://m.eds00.ru/ON62SN

21

Bosgyx — cmech rasos.
CoctaB Bo3ayxa.
Knucnopon — anemeHT u
npoctoe BewecTBo. O30H

https://m.edsoo.ru/XONONI

22

dunsndeckme n
XUMUYECKME CBOMCTBA
Kncnopoga (peakuum

https://m.edso0.ru/FBS1JR



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
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

n/n

Tema ypoka

KonnyecTtBo 4YacoB

| HaTta

Bcero

KoHTponbHble
paboTbl

MpakTnyeckme
paboTbl

n3y4vyeHus

OneKTPOHHbIE LUMpPOR
obpasoBaTtesnbHble pecy

OKUCIEHUS, ropeHune).
MoHsaTne o6 okcmpax

23

Cnocobbl nony4eHus
KMcrnopoga B
nabopartopuu n
NPOMBILLIIEHHOCTH.
[MprmeHeHne kucnopoaa

https://m.edsoo.ru/VJWB6/

24

Tennosoun agppekT
XUMNYECKOW peakumn,
NOHATUE O
TEPMOXMMUNYECKOM
ypaBHEHUN, IK30- U
3HOOTEPMUYECKMX
peakumax

https://m.edsoo.ru/PNMKJ.

25

Tonnueo (HeTb, yrosb u
MeTaH). 3arpsa3HeHune
BO34yxa, cnocobbl ero
npegoTBpaLeHns

https://m.edsoo.ru/USNY5L

26

MpakTnyeckas pabota Ne
3 no teme «[llonyyeHne n
cobupaHue kucnopoaa,
N3y4yeHne ero CBONCTB»

https://m.edsoo.ru/5516UH

27

Bogopoa — anemeHT n
NpoCTOe BELLECTBO.
HaxoxaeHue B npupoae

https://m.edsoo.ru/\WD392/

28

dusmnyeckme u
XMMUYECKMEe CBONCTBA
Bogopoaa. lNpnmeHeHne
Bogopoaa

https://m.edso0.ru/0SZ284.

29

NoHaTne o Kncnotax um
congax

https://m.edsoo.ru/TMWNI

30

Cnocobbl nonyyeHus
Bogopoaa B nabopatopum

https://m.edsoo.ru/C9TO9L

31

MpakTnyeckas pabota Ne
4 no teme «llonyyeHne u
cobupaHue Bogopoaa,
N3y4yeHne ero CBOMNCTB»

https://m.edsoo.ru/SS3WA

32

MonsipHbih 06bEM rasos.
3akoH ABoragpo

https://m.edso00.ru/M3KSO

33

BbluncneHnsa o6bEma,
KOnn4yecTBa BeLecTBa
rasa rno ero M3BeCTHoOMy
KONM4ecTBY BeLlecTBa
nnm o6 Lemy

https://m.edsoo.ru/MXGQOY



https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
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

n/n

Tema ypoka

KonnyecTtBo 4YacoB

| HaTta

Bcero

KoHTponbHble
paboTbl

MpakTnyeckme
paboTbl

n3y4vyeHus

OneKTPOHHbIE LUMpPOR
obpasoBaTtesnbHble pecy

34

BbluncnexHns o6vEmos
ra3oB Mo ypaBHEHWUIO
peakuun Ha OCHoBe
3aKoHa 00 bEMHBIX
OTHOLLEHWUI ra3oB

https://m.edso00.ru/9TQ8AX

35

dusundeckme u
XMMUYECKMe CBONCTBA
BOAbI

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

36

CocTaB 0CHOBaHWM.
MoHsTMe 06 nHamkaTopax

https://m.edsoo.ru/IXB2W6

37

Bopaa kak pactBopuTenb.
HacblilweHHble n
HeHacblILWEeHHbIe
pacTtBopbl. MaccoBas
A0S BelecTBa B
pacTtBope

https://m.edsoo.ru/MKHXP

38

MpakTnyeckas pabota Ne
5 no teme
«lMpuroToBnexue
pacTBOPOB C
onpenenéHHon MaccoBon
Aonen pacTBOPEHHOIO
BeLlecTBay

https://m.edsoo.ru/WXUKP

39

KoHTponbHasa paboTta Ne2
no teme «Kucnopog.
Bopopoa. Boga»

https://m.edso00.ru/JM7935

40

Okcuapbl: cocTas,
Knaccugukaums,
HOMeEHKnaTypa

https://m.edsoo.ru/5TESJJI

41

[MonyyeHue n xummyeckme
CBOWCTBA KUCMNOTHbIX,
OCHOBHbIX 1 aM{OTEPHbIX
OoKcnaoB

https://m.edsoo.ru/8JAZ9Y

42

OcHoBaHus: cocTas,
Knaccudukaums,
HOMeHKnaTypa

https://m.edso0.ru/5U397H

43

[MonyyeHue 1 xummyeckme
CBOMNCTBA OCHOBaHUN

https://m.edso00.ru/GD9A2¢

44

KucnoTbl: cocTas,
Knaccuukaums,
HOMeHKNnaTypa

https://m.edsoo.ru/Q6U4W

45

[MonyyeHue n xummyeckme
CBOMNCTBa KUCOT

https://m.edsoo.ru/Z2GCRI

46

Conu (cpegHue):
HOMeHKMnaTypa, cnocobbl

https://m.edsoo.ru/JSNUIM



https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
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

n/n

Tema ypoka

KonnyecTtBo 4YacoB

| HaTta

Bcero

KoHTponbHble
paboTbl

MpakTnyeckme
paboTbl

n3y4vyeHus

OneKTPOHHbIE LUMpPOR
obpasoBaTtesnbHble pecy

NosTly4YeHUsi, XMMNYeCckmne
cBoMCTBa

47

MpakTnyeckas pabota Ne
6. PeweHue
3KCnepuMeHTarbHbIX
3aga4 no teme
«OCHOBHbIE Knacchbl
HeopraHn4Yecknx
coeauHEHUN»

https://m.edso0.ru/58D13J!

48

eHeTn4eckas cBA3b
Mexay Knaccamu
HeopraHN4Yecknx
coeVHEHUN

https://m.edso00.ru/YDS6ZF

49

Ob6o0LwweHne n
cuctemaTmsaumnsa 3HaHUN

https://m.edsoo.ru/S7BUOL

50

KoHTponbHas pabota Ne3
no teme "OCHOBHbIe
Knaccbl HEOpraHN4YecKnx
coegnHeHun"

https://m.edsoo.ru/AFA71D

51

[MepBble NonbITKN
Krnaccudukaumm
XUMUYECKNX SNEMEHTOB.
[MoHsTME O rpynnax
CXO[HbIX 3r1eMEHTOB

https://m.eds00.ru/COV3C(

52

[Mepuognyeckmin 3aKoH u
[Mepuoagndeckas cuctema
XUMUYECKMNX 3NIEMEHTOB
. N. MenoeneeBa

https://m.edso00.ru/X9F 1NF

53

Mepwoasbl, rpynnebl,
noarpynnbi

https://m.edsoo.ru/NQMW\

54

CTpoeHune aTomoB.
CocTtaB aTOMHbIX sSAaep.
N3oTonbl

https://m.edsoo.ru/IMUDON

55

CTpoeHune anekTPOHHbIX
obornoyek aTomoB
3f1EMEHTOB
Mepuognyeckom cnctemol
. N. Mengeneea

https://m.eds00.ru/T95YNV

56

XapakrepucTtuka
XUMWYECKOro afieMeHTa
Mo ero NoJsIoXKEHMo B
Mepuoagndeckom cncteme
O. N. Mengeneesa

https://m.edsoo.ru/YIP040



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
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

Ne Tema ypoka
n/n

KonnyecTtBo 4YacoB

| HaTta

Bcero

KoHTponbHble
paboTbl

MpakTnyeckme
paboTbl

n3y4vyeHus

OneKTPOHHbIE LUMpPOR
obpasoBaTtesnbHble pecy

57 | 3HauyeHune
Mepuognyeckoro 3akoHa
ANS pa3BUTUSA HAYKK U
npaktukn. 0. .
MeHpeneeB — y4YéHbIN,
negaror v rpaxgaHuH

https://m.edsoo.ru/SZD8XE

58 |Pe3epBHbIN ypOK.
Ob6o00LwweHne n
cuctemaTtmsaums 3HaHum /
Bcepoccuinckas
npoBepo4yHas paboTta

https://m.edso00.ru/ZCQTRI

59 |KoHTposnbHasa paboTta Ned
no teme «CtpoeHne
aToma. XumMmmyeckas
cBaA3by / Bcepoccuinckas
npoBepo4yHas paboTta

https://m.edso00.ru/FTIZF9¢

60 | QnekTpooTpuLaTenNbHOCTb
aTOMOB XMMWNYECKMX
3N1eMEHTOB

https://m.edso0o.ru/HZA11C

61 |loHHaga xmmunyeckas
CBA3b

https://m.edsoo.ru/3SY1RJ

62 |KoBaneHTHas nonsipHasa
XMMUMYeckasi CBSA3b

https://m.edso00.ru/EOL3M

63 |KoBaneHTHas
HenonapHas XuMmmnyeckasi
CBA3b

https://m.eds00.ru/9YVR3F

64 |CTteneHb OKUCNEHUS

https://m.edso00.ru/RA6CV)

65 | OkmcnuTenbHo-
BOCCTaHOBUTESIbHbIE
peakumm

https://m.edso00o.ru/ZXNCA

66 |Okucnutenu n
BOCCTaHOBUTENN

https://m.edsoo.ru/QPS46~

67 |Pe3epBHbI YpOK.
O600LeHne n
cuctemMaTmaaumns aHaHum
no teme «CtpoeHune
atoma. Xumu4yeckasi
CBA3b»

https://m.edsoo.ru/4RH7M:

68 |Pe3epBHbIN ypOK.
O6o0LwweHne n
cucTeMaTusaums 3HaHuN

https://m.edso0o.ru/7DNRB.:

OBLUEE KONMMYECTBO
YACOB 10 NPOIrPAMME

68

9 KJIACC


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

Tema ypoka

KonnyecTtBo 4yacoB

| Hata

Bcero

KOHTpOsbHbIE
paboTbl

MpakTnyeckne
paboTbl

N3yYeHust

OneKTpOoHHbIE LUNdpoBbIE
obpasoBaTtenbHble pecypcbl

Meproanyecknn
3aKOH.
MNepnoanyeckas
cucTemMa XMMMYeCcKnx
anemeHToB [1. U.
MeHpeneeBa

https://m.edsoo.ru/ECRKA9OA)

3aKOHOMEpPHOCTH B
N3MEHEHNN CBONCTB
XUMUNYECKNX
3NeMEHTOB NepBbIX
TPEX Nnepnonos

https://m.eds00.ru/GNJPEROFE

Knaccudgoumkaums v
HOMeHKnaTypa
HeopraHN4YecKnx
BELLeCTB

https://m.eds00.ru/WTO1WRA2

Buagbl xumnyeckon
CBS13U U TUMbI
KpUCTannnyeckumx
PEeLETOK

https://m.edsoo.ru/UI4Y5CFRYV

KoHTponbHas paboTta
Ne1 no teme
«lMoBTOpEHHE U
yrnybnexue sHaHum
OCHOBHbIX pa3gernos
Kypca 8 knacca»

https://m.edso00.ru/J4X8ZN212

Knaccudgumkauus
XUMUYECKNX peakLmi
Nno pasriMyHbIM
npu3Hakam

https://m.edso0.ru/X8XAE7E2J

MoHsTNE O cKopOCTU
XUMUYECKOMN
peakuuun. NoHATHe o
FTOMOTEHHbIX W
reTeporeHHbIX
peakumax

https://m.edsoo.ru/6VLXCYY7N

NoHaTMe o
XUMUYECKOM
paBHOBECUM.
dakTopbl, BRMsOLWNE
Ha CKOPOCTb
XUMNYECKOW peakLmmn
1 NonoxeHwe
XUMUYECKOro
paBHOBECUS

https://m.edsoo.ru/H4FH7NZNN

OkucnuTenbHo-
BOCCTaHOBUTENbHbIE

https://m.edso0.ru/648V 11026



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

n/n

Tema ypoka

KonnyecTtBo 4yacoB

| HaTta

Bcero

KoHTponbHble
paboTbl

MpakTnyeckne
paboTbl

N3y4vyeHus

ONEKTPOHHbIE LM pPOBLIE
obpasoBaTtenbHble pecypchl

peakuun

10

Teopus
3MEKTPONINTUYECKON
anccoumaumn.
CunbHble u cnabblie
ANEeKTPONnUTLI

https://m.edso00.ru/2KCYCLZ16

11

MOHHbIEe ypaBHEHNA
peakumi

https://m.eds00.ru/VN2SB9IN1R

12

Xnumnyeckme
CBOMCTBA KUCIOT U
OCHOBaHMN B cCBeTE
npeacraBneHnmn od
3MEKTPONIUTUYECKON
auccoumaumm

https://m.edsoo.ru/8HH81YVXI

13

Xummnyeckume
CBOMCTBa COJIEN B
ceBeTe
npegcrasneHnn od
3MEKTPOSINTUYECKON
anccounaumm

https://m.eds00.ru/ETD5QTS4C

14

NoHAaTHME O
rmaponmse conen

https://m.edso00.ru/9JFRAVE8W

15

O06obLweHue n
cuctemaTmsauus
3HaHUN

https://m.edso0.ru/FEEIZRMBG

16

MpakTuyeckas
paboTta Ne 1.
«PelweHne
3KCnepuMeHTarbHbIX
3agay»

https://m.edsoo.ru/7VXTFHJT4

17

KoHTponbHas paboTta
Ne2 no Teme
«3QnekTponuTmyeckas
anccoumaums.
Xnmun4yeckme peakumm
B pacTBOpax»

https://m.eds00.ru/9RKLZDNUX

18

Obwas
XapakTepucTuka
ranoreHoB.
Xumunyeckue
CBOMCTBA Ha
npumepe xrnopa

https://m.edso00.ru/NNYKYZF12

19

Xrnoposogopoa.
ConsiHaga kucnoTa,
XUmMunyeckue
CBOWCTBA,

https://m.edsoo.ru/CWVSHCD2



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

Ne Tema ypoka KonunyecTtso yacos | HaTta ONeKTPOHHbIE LN pPOoBbIE
n/n Bcero| KoHTponbHble| Mpaktnyeckue| M3YHeHMs obpasoBaTtenbHble pecypchl
paboTbl paboTbl
nosnyyeHue,
NpUMeHeHNe
20 |MpakTnyeckasn 1 1 https://m.edsoo.ru/PVEXIYWEC
pabota Ne 2 no teme
«MMonyyeHne

COINAHOW KMUCNOThI,
n3yvyeHve eé
CBONCTB»

21

BbluncneHus no
ypaBHEHNAM
XUMUYECKNX
peakunn, ecnvm oguH
N3 peareHToB faH B
n30bITKE

https://m.edsoo.ru/4BI5SHO070F

22 |O6wasn 1 https://m.edsoo.ru/VMWKERSE
XapakTepuctumka
anemeHToB VIA-
rpynnobl

23 |AnnoTponHble 1 https://m.edso0.ru/CX10EUSPC

MoaudmKauum cepbi.
HaxoxaeHune cepbl 1
eé coeJNHEHUN B
npupoae.
Xumunyeckue
CBOWCTBA cepbl

24

CepoBopopog,
CTpOEeHue,
dusunyeckue u
XUMmYeckme
CcBOMCTBA

https://m.edso00.ru/ECGX2B40\

25

Okcngpbl cepebl.
CepHaga kncnorta,
dusunyeckue u
XUMUYeckmne
CBOWCTBA,
npuMeHeHne

https://m.edsoo.ru/ULRFLCHH1

26

XumMunyeckme
peakuuu, nexawme B
OCHOBE
NPOMBbILLSIEHHOrO
crnocoba nony4veHuns
CEPHOMN KNCMOTHI.
Xnmnyeckoe
3arpsisHeHue
OKpy>KatoLlen cpepl
CoeaUHeHnaMN cepbl

https://m.edsoo.ru/H7FT3NON4



https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4

Ne Tema ypoka KonunyecTtso yacos | HaTta ONeKTPOHHbIE LN pPOoBbIE

n/n Bcero| KonTponbHbie|Mpaktudeckue| U3yHeHns obpasoBaTernbHble pecypchbl
paboThl paboThbl

27 |BbluucneHve 1 https://m.edsoo.ru/HSJE186WN

MaccoBOW 0NN
BbIXxo4a npoaykTa
peakumm

28

Obuwasn
XapakTepucTtuka
anemeHToB VA-
rpynnbl. A30T,
pacrnpocTpaHeHue B
npupoae,
dusunyeckue u
XUMU4eckme
CBOMCTBA

https://m.edsoo.ru/\WAHRMB97

29

AmMMHMak, ero
domsnyeckue n
XUMUYeckme
CBOWCTBA, Nosly4yeHne
N NPUMEHEHNE

https://m.edsoo.ru/HZAYESF13

30

MpakTnyeckas
pabota Ne 3 no Teme
«lMony4eHne
aMmmuaka, n3yvyeHue
ero CBOMCTB»

https://m.edsoo.ru/JORP64IFJ

31 |A3oTHag kucnoTa, eé 1 https://m.edso0o.ru/U2DYEDMYI
dusunyeckue u
XMU4Yeckme
cBoOWCTBa

32 |icnonb3oBaHue 1 https://m.edso0.ru/5SHBKCIQCB

HUTPaTOB U coneun
aMMOHUSA B Ka4YeCcTBe
MUHepanbHbIX
yaobpeHuin.
Xumunyeckoe
3arpsasHeHune
OKpyXatoLien cpeqbl
coeauHeHUsIMM a3oTa

33

docdop. Okeng,
docopa (V) n
doocdopHada KNcnoTa,
domsnyeckue n
XUMUYeckmne
CBOWCTBA, NosyyeHue

https://m.edso0.ru/GDQJSO3W

34

Mcnonb3oBaHue
docdaToB B
KayecTBe
MUHepanbHbIX

https://m.edsoo.ru/UAZ3HUGBS5V



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
https://m.edsoo.ru/UAZ3HU65V

n/n

Tema ypoka

KonnyecTtBo 4yacoB

| HaTta

Bcero

KoHTponbHble
paboTbl

MpakTnyeckne
paboTbl

N3y4vyeHus

ONEKTPOHHbIE LM pPOBLIE
obpasoBaTtenbHble pecypchl

yooopeHui.
3arpsa3HeHune
NpUPOAHON cpeapbl
docatamu

35

Yrnepog,
pacrnpocTpaHeHue B
npupoae,
domsnyeckue n
XUMUYecKne
cBOMUCTBa

https://m.edsoo.ru/DWOM6SUU

36

Okenpbl yrnepoaa,
nx omusnyeckmne n
XUMUYEecKne
CBOWCTBA.
Jkonornyeckne
npobnemsl,
CBSA3aHHblE C
OKCMAOM yrrepoga
(IV)

https://m.edso00.ru/OXQAPGNC

37

YronbHag kucnorta u
eé conu

https://m.edsoo.ru/OHQHDGIPA

38

MpakTuyeckas
pabota Ne 4 no Teme
"Mony4eHue
YrNeKncnoro rasa.
KauecTtBeHHas
peakuus Ha
kapboHaT-noH"

https://m.eds00.ru/G2HZXQGC:

39

MepBOHa4YanbHble
noHATus 06
OpraHn4eckmnx
BelLlecTBax KakK O
coeMHEeHUsX
yrnepopaa

https://m.eds00.ru/30T1Z2109Z

40

KpemHun n ero
coeVHeHs

https://m.edso0.ru/75JXNHO0I8

41

MpakTnyeckas
pabota Ne 5.
PewweHne
aKcrnepuMeHTanbHbIX
3agad no teme
«BaxHenwune
HemMeTannbl U nx
coeguHeHnda»

https://m.edsoo.ru/O7E8D0D7Z

42

KoHTponbHas paboTa
Ne3 no Teme

https://m.edso0.ru/S85J9UGH3



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

n/n

Tema ypoka

KonnyecTtBo 4yacoB

| HaTta

Bcero

KoHTponbHble
paboTbl

MpakTnyeckne
paboTbl

N3y4vyeHus

ONEKTPOHHbIE LM pPOBLIE
obpasoBaTtenbHble pecypchl

«BaxHenwue
HemMmeTanmnbl U nx
coeVHEHUA»

43

Obwasn
XapakTepuctuka
XUMUYECKMX
3M1EMEHTOB —
MeTannos.
MeTannuyeckas
CBSA3b U
MeTannuyeckas
Kpuctannuyeckas
peLuéTka.
dunsmnyeckme
CBOMCTBa MeTansnos

https://m.eds00.ru/ XK1GYPCO*

44

XumMunyeckme
CBOWCTBa MeTasnmnos.
ONEKTPOXNMUYECKUN
pAL HaNPs>KEeHUN
MeTannos

https://m.edso0.ru/Z7YRNPAEV

45

O6wwme cnocobsbl
nosly4yeHus
mMmeTannos. Cnnasbl.
BbluncneHus no
YypaBHEHUAM
XUMUYECKNX
peakumn, ecnvm oguH
N3 peareHToB
COAEPXMUT NMpUMecH

https://m.edso0.ru/G54GDQI2D

46

[MoHsTME O KoppPO3UK
MeTannos

https://m.edso0.ru/4FIGDOWQOW

47

LLleno4Hble meTannbl

https://m.edso0.ru/X1B4BPUW?

48

Okeunabl n
rmapoKkcnabl HaTpUs
U Kanus

https://m.edso0.ru/Q4DX0G3US

49

LLleno4Ho3emernbHbIe
MeTanmnbl — KanbLun
N MarHun

https://m.eds00.ru/REOCDY 0K

50

BaxxHenwume
coeMHEeHUsa KanbLuns

https://m.edso0.ru/CJR96CMZA

51 |O606LeHne n 1 https://m.edsoo.ru/O5PXGG1BE
cuctemaTmsauus
3HaHUN

52 | XKécTkocTb BoAbl U 1 https://m.edsoo.ru/WFMBFTTTH
crnocobbl eé

yCTpaHeHus!



https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
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

n/n

Tema ypoka

KonnyecTtBo 4yacoB

| HaTta

Bcero

KoHTponbHble
paboTbl

MpakTnyeckne
paboTbl

N3y4vyeHus

ONEKTPOHHbIE LM pPOBLIE
obpasoBaTtenbHble pecypchl

53

MpakTnyeckas
paboTta Ne 6 no Teme
"YKécTkocTb BoAbl U
MeTonabl eé
ycTpaHeHus"

1

https://m.edsoo.ru/NF1IROKB8J

54

ANIOMUHNNA

https://m.eds00.ru/9Z2J8RD1TV

55

AmdoTepHble
CBOWCTBAa okcmaa u
rmgpokcmaa

https://m.edsoo.ru/NI5KIIOJ5

56

XKeneso

https://m.edsoo.ru/F20NJR5SR

57

Oxkcuabl, rmapokemabl
n conu xxenesa (Il) n
xenesa (lll)

https://m.edsoo.ru/1RTUBLAMF

58

O06o0LweHne n
cuctemaTtmsauma
3HaHUN

https://m.edso00.ru/NAON6HGKZ

59

MpakTuyeckas
paboTta Ne 7.
PeweHne
3KCNnepuMeHTarbHbIX
3agad no teme
«BaxHenwne
MeTannbl n nx
CoeaNHEHUNA»

https://m.edso0.ru/ZN7G0QSM’

60

BbluncneHuns no
ypaBHEHNAM
XUMUYECKNX
peakumn, ecnvm oguH
N3 peareHToB aH B
n3bbITKE nnn
COOEPXMNT MPUMECH.
Bbluncnexus
MaccoBOW 40NN
BbIXxo4a npoaykra
peakuum

https://m.edsoo.ru/AYD2HESIY

61

O06o0LweHne n
cuctemaTmsauus
3HaHUN

https://m.eds00.ru/B8T9VTKOP

62

KoHTponbHas paboTa
Ne4 no teme
«BaxHenwmne
MeTannbl U nx
coeguHeHn4a»

https://m.eds00.ru/703C804GN

63

BewiectBa u
mMartepuansl B
MnoBCEAHEBHOW XNU3HU

https://m.edso00.ru/OF132JMTO



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
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0

Ne Tema ypoka

KonnyecTtBo 4yacoB

| HaTta

n/n Bcero| KoHTposbHble

paboTbl

MpakTnyeckne
paboTbl

N3y4vyeHus

ONEKTPOHHbIE LM pPOBLIE
obpasoBaTtenbHble pecypchl

YyeroBeka

64 | Xumnyeckoe 1
3arpsasHeHue
OKpy>KatoLlen cpeapl

https://m.edsoo.ru/9ANGYEYQI

65 |Ponb xvmnu B 1
peLeHnn
3KOMNOrn4Yecknx
npobnem

https://m.edso00.ru/18Q203Y28

66 |Pe3epBHbIN ypOK. 1
O06o0LwweHne n
cucTemaTnsaums
3HaHuM

https://m.edso0.ru/DT1BAS5U4

67 |Pe3epBHbIin YPOK. 1
O60ob6ueHne n
cucrtemartmsaums
3HaHUN

https://m.eds00.ru/P52TJZNXV

68 |Pe3epBHbIN yPOK. 1
O606LweHre un
cucTemaTnsauns
3HaHUN

https://m.edsoo.ru/TMK36TJZG

OBLUEE KOJNIMYECTBO | 68
YACOB MO
NMPOrPAMME

PIIPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJIbHON TPOT'PAMMBbI

8 KVIACC


https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

Kox
NpoBepPsiEMOro
pe3yJbTaTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOH 00pa3oBaTeIbHOI
MPOrpaMMbl 0CHOBHOT'O 00111er0 00pa30BaHus

I1o Teme: ((HCDBOHa‘IaJ'ILHI:Ie XHUMHNYCCKHNEC ITOHATHI»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHATHH: aTOM, MOJEKYJa, XUMHUYECKUH SJIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, cMECh (OAHOPOIHAS M HEOIHOPOIHAS), BaJICHTHOCTS,
OTHOCHTENIbHAs aTOMHAas M MOJIEKYJISIpHasl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAsl Macca,
MaccoBas JI0JIl XMMUYECKOT0 JIEMEHTa B COeAMHEHUH, MOJIAPHBINA 00BEM, XUMHUYECKas peakLus,
KJIACCHU(UKAIUS peaKkUuil: peaklMu COCAUHCHUS, PEaKLUH Pa3JIOKCHUS, PEaKkIMU 3aMEIICHus,
peaknuu 0OMEHA, 3K30- M IHIOTEPMHUYECKHE PEAKIUH, TEIUIOBOM 3(dexT peakiuu, pacTBOp,
MaccoBas J0JIs1 BelecTBa (MPOoLEeHTHAsI KOHIIEHTpalts) B pacTBOpE

1.2

HNIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHYECKUX TMOHATUH U OPUMCHSATDH 3THU MOHATHA IPU

OIMMCAHNN BEUIESCTB 1 UX MPEBPAICHUI

1.3

HCIOJB30BATh XHUMHUYCCKYI0 CHMBOJIUKY [JId COCTaBJICHUA q)OpMy.H BCIICCTB H ypaBHeHI/Iﬁ
XUMHNYCCKUX peaKIII/Iﬁ

1.4

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHWS MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJIIPHOTO VUCHHS, 3aKOHa ABOTaIpo

1.5

ONpEACIIATE BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX

1.6

KJIaCCU(HUIUPOBATh XUMUYECKHE PEAKIUH (10 YHUCIy M COCTaBYy y4YacCTBYIONIMX B PEaKIMU
BEIIECTB, 110 TEIIOBOMY 3 (DEKTY)

1.7

BBIYHCJIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO M MOJIAPHYIO MAaCChl BEIICCTB

1.8

BBIYMCJISATH MACCOBYIO JIOJII0 XUMUYECKOTO JeMEHTA 10 (hopMyJie COeTUHEHNUS,

1.9

BbIYUCJIATE MAaCCOBYIO JOJIIO BEIICCTBA B paCTBOPEC

1.10

MPUMCHATH €CCTCCTBCHHOHAYYHBIC METOAbI IIO3HAHUSA — Ha6J'I}O}16HI/I€, HU3MEPCHUE, MOJICITIMPOBAHUC,

SKCIIEPUMEHT (PEATbHBIA M MBICICHHBIN)

Ilo Teme: «BaxkHenme NpCACTABUTCIN HCOPIraHNYCCKUX BEIICCTB»

2.1

PACKPBIBATH CMbICJI OCHOBHBIX XUMHWYCCKUX TIOHSITHH: OKCHJI, KNCJIOTA, OCHOBAHUEC, COJIb

2.2

ONPCACIIATE HPUHAJIC)KKHOCTb BCIICCTB K OlTpe,I[CJ'IéHHOMy KJ1acCy COCJIMHEHUH 1O d)OpMy.l'[aM

2.3

KJ'IaCCI/Id)I/IHI/IDOBaTI) HCOPraHN4YCcCKUEC BCIICCTBA

24

XapaKTepHU30BaTh (OMUCHIBATH) OOIIHME XWMHYECKHE CBOMCTBAa BEMISCTB PAa3IHYHBIX KJIAcCOB,
TOJTBEPAKAasl OMUCAHUE MPUMEPAMH MOJICKYJIAPHBIX YPABHEHUIH COOTBETCTBYIOIMIUX XUMUYECKHUX
peaKIni

2.5

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaUYE€CTBEHHOTO coCTaBa, BO3BMOXXHOCTH
IIPOTCKAHUA XUMHUYCCKUX HpCBpaH_IeHI/II\/'I B PA3JIMYHbIX YCIIOBUAX

2.6

CJIEJIOBATh TMpaBWJIaM IOJIb30BAaHUS XMUMHYECKOW MOCYJOW H J1a0OpaTOpHBIM 00OpY/IOBaHUEM,
a TaKxe TpaBuIaM oOpaIeHHs ¢ BEIIECTBAMY B COOTBETCTBUU C HHCTPYKITUSMH I10 BHITTOTHEHUIO
71a00paTOPHBIX XHMHYECKHX OIBITOB MO TOJIYYCHHIO M COOMpAHHMIO Ta3000pa3HBIX BEINECTB
(BomopoJa M KHUCIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C OMNpeNelIEHHOW MAacCcOBOH noeit
pPacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBAaTh W MPOBOAWTH XWMHUYECKHE  OKCIIEPUMEHTHI
10 PACIO3HABAHWIO PACTBOPOB IIEJOYEH M KHUCIOT C IIOMOIIBI HHIUKATOPOB (JaKMYC,
(dheHonbTaneHH, METHIOPAHK U IPYTHUE)

2.7

MPOBOJUTE PACUETHI MO YPABHEHHMIO XMMHUYSCKOU PEaKIIMH

Ilo teme: «llepmogmueckuii 3akoH u Ileprogmyeckass cucremMa XUMUYECKHX 37eMeHTOoB /. U.
MenneneeBa. CrpoeHne aroMoB. XuMHYecKas CBsI3b. OKHCIUTEIBHO-BOCCTAHOBUTEIIHHBIC
pPEaKIIIMY

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHUX MOHITHUH: SAPO aToma, 3JEKTPOHHBIN CI0H aTtoMa,
aToMHas opOuTajb, paAMyC aToMa, XMUMHYECKas CBs3b, NOJSIPHAS M HEMOJSpHAas KOBAJEHTHAs




Kox

IIpoBepsieMble peIMeTHBIE Pe3yIbTAaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe1bHOM

NpOBEPHEMOTO MPOrpaMMbl 0CHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTaTa
CBSI3b, DJICKTPOOTPHUIIATCIIFHOCTD, HOHHAS CBSI3b, HOH, KATHOH, aHMOH, CTCIICHh OKUCICHUS
3.2 KJIacCU(GUIMPOBATH XUMHUYECKHE DIIEMEHTEI
OIKCHIBATh W XapaKTepu3oBaTh TabanuHyro (opmy I[leproanueckoil CHCTEMBI XUMHUYECKUX
33 3JIEMEHTOB: pa3jMyaTh MOHATHA «TJaBHas moArpymnmna (Arpymma)» W «ImoOodYHas MOArpyIia
(brpymma)y, «Majbiey U «00JBIINE) IECPHOIBI
packpbiBaTh cMbicn [lepuonnyeckoro 3akona J[.M. MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAaHNE
34 MEPUOINIECKON 3aBUCHUMOCTH CBOWCTB XHMHYECKHX JJEMEHTOB OT UX TIOJNOXKEHUS B
Ilepuoguueckoit cucreme
COOTHOCHUTH 0003HAYCHHsI, KOTOpbIe UMEIOTCs B Tabmuie «[lepuonuieckas cucteMa XUMHUSCKUX
35 snemenToB /.M. MenieneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUECKHX
' 3JIEMEHTOB (cocraB u 3apsn sypa, obmree YUCIIO 3JICKTPOHOB
1 pacrpeaesicHue UX M0 JIECKTPOHHBIM CJIOSIM)
3.6 ONPECIISITh CTENEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSIMHEHUSIX
37 OTIPEJICIISTh BH]T XUMUYECKOU CBSI3U (koBaneHTHAS H HWOHHAs)
) B HEOPraHMYECKHUX COCIMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI 0CHOBHOM
TPOBEPHEMOTO o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus!
pe3yJbTara
1 ITo TeMe: «BemecTBO ¥ XUMHYECKAsT PEAKITHSD)
PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHX MOHATUI: PacTBOP, DIIEKTPOIHTHI, HEAIEKTPOIHTHI,
EKTPOJIUTHYECKAsT JUCCOIMAIUS, PEaKIMd HOHHOTO OOMEHa, KaTaln3aTop, XHUMHYECKOe
11 paBHOBecHe, OOpaTHMble M HEOOpaTUMbIE PEAKIMH, OKHCIMTEIHbHOBOCCTAHOBHUTEIBLHBIC
' peakiuuu, OKHUCIUTENh, BOCCTAHOBUTEIh, OKHCICHHE U BOCCTAHOBJICHHE, aJJIOTPOIIHS,
aM(pOTEePHOCTb, XUMHUYECKasl CBSA3b (KOBAaJICHTHAs, MOHHAS, METAJNTMYECKasi), KpUCTaJUINYeCcKast
peméTKa, CIIaBhl, CKOPOCTh XMMHUYECKOU PEaKIIMH
12 WJUTFOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHSATUN U TPUMEHSITh ST TTOHSTHUS TIPH
' ONMCAHUM BEIECTB U UX MPEBPAICHUN
13 COCTABJISITh YPAaBHEHUS AJIEKTPOIUTUYECKON TUCCONMAIIMYA KHUCIIOT, IIEJI0Yel U COJIeH, TMOTHbIe
1 COKpAIEHHbIE YPABHEHMS PEAKIMi HOHHOrO0 0OMEHa
1.4 PacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUil TOCPEICTBOM COCTABIICHHS
' JIEKTPOHHOTO OaaHCa ITUX PEAKITHH
1.5 MIPOBOAUTH PACUETHI IO YPABHCHHIO XUMHUYCCKOH PEaKITHH
2 Ilo Temam: «HemMeTasmibl 1 ux coeTMHEHUS» U « MeTa/lJIbl M UX COCTUHEHUS
21 XapaKkTepru30BaTh (OMUCHIBATH) OOIIME W CHCHU(PHUCCKHE XUMHUECKUE CBOMCTBAa MPOCTHIX
' Y CIIOHBIX _ BEIIECTB, TONATBEPKJAsl ONMUCAHUE TPUMEPAMH MOJICKYJISIPHBIX W HMOHHBIX




Kon
NMpPoBePsSieMOro

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

pe3yjabTara

ypaBHeHI/IP'I COOTBCTCTBYIOIIMUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATh YpaBHEHUs peaKklui, MOATBEPKAAOLIUX CYLIECTBOBAHHUE TI'€HETUYECKOM CBSI3U
MEXK/1y BELIECTBAMU PA3JIMUHBIX KJIaCCOB

23

MMPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BOBMOKHOCTU MMPOTECKAHUA

XUMHYCCKUX IPEBPANICHUN B PA3IMUHBIX YCIOBHIX

24

CJIeoBaTh MPaBUJIaM I0JIb30BAHMS XMMHUYECKOHW MOCYIOH M J1a00paTOpHBIM 00OpYIOBAaHHEM,
aTaKkKe IpaBUIaM OOpallleHHs C BELIECTBAMHM B COOTBETCTBUU C HMHCTPYKLIUSMH IO
BBINOJTHEHUIO JTA00OPATOPHBIX XUMHUYECKUX OITBITOB IO IOJIYYSHUIO U COOMPAHUIO ra3000pa3HBIX
BEIECTB (AMMHAKa U YTIEKHCIIOTO ra3a)

2.5

IPOBOAUTh PEaKLUM, IOATBEPXKIAIONIME KAueCTBEHHBI COCTaB pa3lUYHBIX BEILECTB:
pacIio3HaBaTh OIBITHBIM ITyTEM XJIOpUA-, OpOMHJ, HOAUA, KapOoHaT, hocaT, CHIINKAT, CyIb(arT,
THAPOKCUIVOHBI, KATHOHBI aMMOHHSI, HOHBI H3Y4YE€HHBIX META/UIOB, IPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

Ilo Teme: «XHUMUS U OKPYKAIOMIasl CPEAay

3.1

PacKpBIBATHL CMBICI OCHOBHBIX XxuMuuyeckux noustuii: IIJIK BenecTsa; Koppo3ust METAJIOB

32

MPUMEHATh OCHOBHBIE OINEPaIlUU MBICIUTEIBHOMN AEATEIbHOCTH — aHATU3 U CUHTE3, CPAaBHEHHUE,
000011IeHre, CUCTEeMAaTH3AIINIO, BBISABICHHE MPUYNHHO-CIIEACTBEHHBIX CBSI3eH — I U3YYEHUS

CBOKCTB BC€OICCTB M XHMHYCCKHUX peaKuHﬁ; €CTCCTBCHHOHAYYHbIE MCTOABI IIO3HAHUA —

HaOJIIOICHNE, H3MEPEHUE, MOACINPOBAHME, DKCIEPHUMEHT (PealbHbIH M MbICICHHBIH)

MNPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 IlepBoHaYaIbHLIE XUMUUECKHUE TOHSTHS
L1 [Ipenmer xumun. Poib XuMUH B )KU3HU YENOBEKA. XUMUA B CHCTEME HayK. Tena u BemectBa. Pu3ndeckue
' CBOMCTBA BENIECTB. ATpEraTHOE COCTOSTHHE BEIIECTB
1.2 IlonsiTHe 0 MeTOAAX MO3HAHUS B XUMKH. YncTele BemecTBa ¥ cMecH. CrocoObl pa3aeeHus cMecei
13 ATOMBI B MOJIEKYJIBI. XUMHYECKHE d7IeMeHThI. CHUMBOIIBI XUMHUYECKHUX AJIEeMEHTOB. [IpocThie U cliokHbIE
' BENECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE
Xumuueckass Gopmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa
14 BemecTB. OTHOcuTEnbHAss aTomHas Macca. OTHOCHTENBbHAasT MOJIEKYJsipHas macca. MaccoBas OOms
XUMHYECKOTO DJIEMEHTA B COETMHEHNH
1.5 KomnuectBo BemiectBa. Monbs. MomsipHas Macca. BzauMmocBsi3b  KOJIWYECTBA, MACChl M 4YHCla




Kopg

HpOBGPHEMLIﬁ JIEMEHT COACPKAHUA

CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel 110 GopmyiaM XMMHUECKHUX COSTUHEHUI

1.6

@Du3UYecKUue U XUMUYECKUE SBICHUS. XUMHUECKas peakius U e€ MPU3HAKU. 3aKOH COXPaHEHUSI MacChl
BeIeCcTB. XUMHU4ecKkue ypaBHeHuUs. Kitaccudukarmss XuMHUeCKIX peaknuil (COSAMHCHHUS, Pa3IoKeHNUS,
3aMelleHns, OOMeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCYA0H, ¢ mpaBuiaMu paboThl B 1abopaTopuu
u npuéMaMu oOpaleHHs ¢ J1a00pPaTOPHBIM 00OPYAOBAHUEM, H3YUCHUE U OIHCAHUE (PH3UUECKUX CBOUCTB
00pa3IoB HEOPraHWYECKHX BEIIECTB, HaOmrogeHWe ¢u3nveckux (IUIAaBJICHUE BOCKA, TasHHUE IbJa,
pacTUpaHue caxapa B CTYIKE, KHIIEHHEC W KOHICHCAIMs BOIBI) M XUMHYCCKAX (TOpPEHHE CBEYH,
MPOKaJMBaHUE METHOW IPOBOJIOKM, B3aMMOJACHCTBHE Mella C KUCIOTOH) SIBJICHUH, HAOMIOIeHHE U
OIHCaHUE NPU3HAKOB MPOTEKAHUS XUMHUCCKHUX Peakiuii (pa3ioskeHNe caxapa, B3auMOJCHCTBHE CEepHOIt
KHCJIOTBI C XJIOpUAOM Oapwusi, pasnoxkenue runpokcuaa menu(Il) mpu HarpeBaHuu, B3auMOJCHCTBHE
xkene3a ¢ pacrBopom comu mMeau(Il), mzyduenne crnocoOoOB pasneneHus cMeceid (C MOMOIIbI0 MarHuTa,
(GuIBTpOBaHNE, BRITAPUBAHUE, TUCTULLALNS, XpoMaTorpadus), IpoBeIeHNUE OYUCTKU IOBAPEHHOW COJIH,
HaOMIOJICHUE U ONHCAHUE PE3YNbTaTOB NPOBEACHHS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHECHUS
MAacCChl, CO3JJaHNE MOJEIEH MOJIEKYII (IIapOCTEPKHEBBIX )

Baxxueiue IIPCACTABUTCIIN HCOPTaAaHNYCCKHUX BCIICCTB

2.1

Bo3nyx — cmech rasos. CoctaB Bozayxa. Kucmopon — snemeHT u mpoctoe BemiecTBo. HaxoxkneHue
KHCJIOpOJa B IpHUpoJIe, (U3NIECKHe U XUMHUYECKHe CBOMCTBA (peakuuu ropenus). Oxcunbl. [IpumeHenne
kuciopona. CrocoObl TONyYeHHs KHUCIOpPOoAa B J1a0OpaTOpHHM W TMPOMBINIICHHOCTH. KpyroBopor
KHCII0poJa B ipupoje. O30H — aJuIOTpONHAas MOIM(PHUKAIMS KUCIOPOAa

2.2

TenmoBo# 3 dekT XMMUYECKOH peakuu, TCPMOXUMHUYECKUE YpaBHEHUs, 3K30- U SHIOTEPMUYCCKHE
peakuuu. TOIUIHBO: Yok M METaH. 3arpsi3HEHNE BO3AyXa, yCHIICHHE MTApHIKOBOTO AP PeKTa, pa3pylieHue
030HOBOIO CJIOs
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Bonopox — anemenT u npoctoe BemiecTBo. Haxoxkenue Bomopoaa B Ipuposie, (GU3HIECKUe U XUMUUCCKUC
CBOWCTBA, IPUMEHEHHE, CIOCO0BI NosTydeHus. KucinoTs! u comu

2.4

MoJsipHBIH 00BEM ra30B. Pacuérsl 10 XMMHYECKUM YPAaBHCHHSIM

2.5

dusnyeckue cBoiicTBa Bonbl. Boma kak pactBopurens. PacTBopbl. HackllieHHbIE W HEHACHIIEHHBIE
pactBopbl. PacTBOopmMOCTh BemiecTB B Boje. MaccoBasi JoJisi BEIIECTBA B pacTBOpe. XWMHUYECKHE
cBorictBa Boabl. OcHoBaHus. Poib pacTBOpOB B MPHUPOJAE W B KU3HH ueloBeka. KpyroBopoT BojbI B
NpUpoje. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa M OUHMCTKA IPUPOJIHEIX BOJI

2.6

Knaccudukanus Heopranudeckux coenuHeHuid. Okcuapl. Kitaccudukarwsi OKCHIO0B: colieo0pasyromme
(OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIC) U HecoeoOpasyromue. HoMenknarypa okcunoB. Ouznueckue u
XHMHYECKHE CBOMCTBA OKCHIOB. IToayueHne OKCHI0B

2.7

OcHoBanus. Knaccupukanuss oCHOBaHMIA: INENOYM M HEpacTBOpPUMbIE OCHOBaHHWs. HomeHkiarypa
OCHOBaHUM. DU3NYSCKHUE U XUMHUYECKIE CBOMCTBA OCHOBaHUM. Ilomydenne ocHOBaHUHU

2.8

Kucnotel. Knaccuduxanus kucimor. Homenknatypa kucioT. dusnueckue M XUMUYECKHE CBOMCTBa
kucnoT. Psn aktnsHOCTH MetayuioB H.H. bexeTosa. Ilomydenue KuciaoT

2.9

Comu. HomeHkiatypa coyeii. @u3ndecKkrue U XUMHYSCKHE CBOMCTBA coyeil. [lomydueHue coei

2.10

I'eHeTnyeckas CcBs3b MCXOY KilacCaMu HCOPraHU4YCCKUX COCJII/IHeHI/Iﬁ

2.11

XuMIYeCKHH SKCIIEPHIMEHT: KaueCTBEHHOE OIPeIeIeHUE COIEPKAHUS KACIOPOa B BO3AyXe, OTyIeHHE,
coOupaHue, pacrio3HaBaHUE U W3yUYEHUE CBOMCTB KUCIOpOJa, HaO0JeHHE B3aUMOICHCTBUS BEILIECTB C
KHCJIOPOJIOM U yCJIOBUSI BOSHUKHOBEHUS U NIPEKPAILCHUS TOPEHUs (T10%Kapa), 03HAKOMJICHHE ¢ 00pa3IaMu
OKCHJIOB 1 OTIMICaHNE UX CBOMCTB, IIOJTydeHNE, COONpaHNe, paclio3HABaHHE U N3yUeHHE CBOHCTB BOAOPOIA
(ropenne), B3ammopeiictBue Bomopoma ¢ okcumom wmeau(Il)  (Bo3amoxHO — wWcmOnb30BaHUE
BHJIeOMaTepHAIIOB), Ha0JII0IeHHE 00Pa3LioB BELIECTB KOJTUUYECTBOM 1 MOJIb, HCCIIeI0BaHHE OCOOESHHOCTEH
pacTBOpPEHUSI BELIECTB C PA3IMYHOM PAaCTBOPUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C ONpEAeIEHHOU
MAacCOBOMH JI0JIEH paCTBOPEHHOTO BEIIECTBA, B3aNMOIENCTBHE BOJIBI C METAIIIAMHU (HATPHEM U KAJILIIHEM)




Kopg

HpOBGPHEMLIﬁ JIEMEHT COACPKAHUA

(BO3MOXKHO HCIIOJIb30BAHKE BUIEOMATEPUAIIOB), OIIPEIEIIEHUE PACTBOPOB KUCIIOT U ILEI0YEH C IOMOLIBIO
WHAMKATOPOB, MCCIENOBaHUE OOPa3l0B HEOPTaHMYECKHUX BEIECTB PA3JIMUYHBIX KJIacCOB, HAOIIOJCHHE
W3MEHEHMsI OKPacK! MHJMKATOPOB B pacTBOpax KUCJIOT U ILIEN0Yel, U3yUeHHE B3aUMOJECHCTBUS OKCHIA
meau(Il) ¢ pacTBOpoM cepHOW KHCIOTHI, KACIOT ¢ METAUIAMH, PEaKIUid HEWTpaTu3aluu, MOJydcHHe
HEPAaCTBOPUMBIX OCHOBAaHUH, BBITECHEHHWE OJHOIO MeTallyla JAPYIMM M3 pacTBOpa COJM, peLIeHHE
9KCIEPUMEHTAIBHBIX 33]1a4 110 TeMe «Ba)kHeHIne K1acchl HEOPraHMUECKUX COSTUHEHUN

Ilepuonuueckuii 3akoH u Ilepuonndeckas cucteMa xuMudeckux anementos [I.11. Menneneesa.
CrpoeHne aToMOB. XUMHUYECKast CBsI3b. OKHCINTEIFHO-BOCCTAHOBUTEIBHEIE PEAKIIIH

3.1

IlepBble MONBITKN KJIACCU(PHKAIIMK XUMHUYECKUX 3JIEMEHTOB. [IOHATHE O rpyImax CXOJHBIX JJIEMEHTOB
(L1eTI0YHBIE U LIETIOYHO3EMENbHBIE METAJIIBI, TAIOTE€HBI, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOphIe 00Pa3yroT
aM$OTepHBIC OKCHIBI M THAPOKCHIEI

32

Ilepuonuueckuii 3akoH. Ilepmommueckas cuctemMa xuMuueckux a3nemeHToB [[.M. Menneneesa.
Kopotkonepuoanas u anunHonepuoanas (opmbl Ilepuoanueckoil cucTeMbl XMMHYECKHX SJIEMEHTOB
J .M. Menneneesa. Ilepuoast u rpymnnsl. @U3NUECKuil CMBICI IOPSAKOBOTO HOMEPA, HOMEPOB IEpHoJa U
TPYNITEI DJIEMEHTA

33

Ctpoenue atomoB. CoctaB aTOMHBIX siiep. M3oronbl. DiekTpoHbl. CTPOSHHUE IEKTPOHHBIX 000I0YEK
aromoB mepBbix 20 xuMuueckux aneMmeHToB Ilepuomnueckoit cucremsr .M. Menneneesa.
XapakTepucTHKa XHMHYECKOTO JJeMEHTa M0 €ro TMoJioKeHuio B llepuoamueckoil cucreme
JI.W. Menneneera

3.4

3aKOHOMEpPHOCTH M3MEHEHHUs paanyca aToOMOB XUMHYECKHMX O3JEMEHTOB, METAJUIMYECKUX U
HEMETAJUNIMYECKNX CBOMCTB MO TpymmaM U mepuonaM. 3HadeHwe Ilepmogmdeckoro 3akoHa U
[Iepronuyeckoi cucTeMbl XUMHYECKUX 3JIEMEHTOB JIJIs1 pa3BUTHA HayKu U npaktuku. .M. MenneneeB —
YUEHBIN M TPKJTAHUH

3.5

Xumudeckass cBa3b. KoBajeHTHas (MOMsipHAs M HEMONAPHAs) CBA3b. OJIEKTPOOTPHUIIATEIHHOCTD
XMMHYECKHUX 3JIeMEHTOB. MIOHHas CBSI3b

3.6

Crenenb  okucieHus. OKHCIUTCIHPHOBOCCTAHOBUTEILHBIC pCaKkuuu. Hpoueccm OKHUCJICHUA U

BoccTaHOBJIEHUS. OKMCIUTEIN U BOCCTAHOBUTEIIU

3.7

XUMHUYECKHI SKCIIEPUMEHT: M3ydeHrne 00pa3loB BEIIECTB METAJUIOB W HEMETAIIOB, B3aUMOJICHCTBHE
TUAPOKCHUA [IMHKA C PACTBOPAMU KUCIIOT U IIENI0YEH, MPOBEICHUE OMBITOB, ULTIOCTPUPYIOIINX TPUMEPHI
OKHCIINTEIbHO-BOCCTAHOBHUTENIbHBIX PEaKINi (TOPEHHE, PEAKIIMH PA3JI0KCHHS, COCTUHCHIS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIePAKAHUS

BemecTBo 1 XuMHYECKast PCaAKIIMA. HOBTODCHI/IC

1.1

Ilepuonuueckuii 3akoH. [lepronuueckas cucrema Xxumudeckux ementos .. Mengeneesa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHNH CBOHCTB XUMHUYECKHX 3JICMEHTOB MEPBBIX TPEX MEPHOIOB, KaNus,
KaJbLUsl U MX COEJAMHEHUI B COOTBETCTBUM C MOJOXKEHHEM 3j1eMeHTOB B Ilepuonuueckoil cucreme u
CTPOEHHEM HX aTOMOB

1.2

CTpocHHE BEIISCTBA: BUJIBI XUMHUECCKOM CBSI3H. THIIBI KPUCTAINIMUCSCKUX PEIIETOK, 3aBUCUMOCTh CBOHCTB




Kona

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

BEIIECTBA OT THUMA KPUCTAJUIMYECKOM pemeéTku M BuAa xumudeckoi cmsizu. Knaccudukamus u
HOMEHKJIATypa HCOPTraHWYEeCKUX BEIIECTB (MEXIyHapogHAas M TpHUBHAIbHAs). XHMMHYECKHE CBOMCTBa
BEIIECTB, OTHOCALIMXCA K PasIMUHBIM KJlaccaM HEOPraHMYECKMX COEJIMHEHUH, NeHEeTHYeCKas CBs3b
HEOPIaHUYECKUX BELIECTB

1.3

Knaccuduxaruss XUMHUECKUX PEeaKLUi M0 pa3IuuHbIM MpU3HAKaM (110 YUCIy M COCTAaBY yYacTBYIOLIUX
B PEaKIMU BEIIECTB, MO TEIIOBOMY 3((EeKTy, M0 HM3MEHEHHIO CTEHECHEH OKHCICHHS XHMHYIECKHX
3NIEMEHTOB, 10 OOpAaTHMMOCTH, IO YYacTHIO KaTaiau3aTopa). OK30- M JHIOTEPMHUYECKHE PEaKIIHH,
TEPMOXHMUYECKHE YpaBHEHUs. 1I0HATHE O CKOPOCTH XMMHUYECKON PEaKLIUU

1.4

[Torsitne 00 o0OpaTHMBIX W HEOOPATUMBIX XHMHUYECKHX peaknusx. [loHATHE O TOMOTCHHBIX H
reTeporeHHbplx peakuusx. [lonarue o xumudeckoM paBHOBecuH. DaKTOPHI, BIMSIOMUME HAa CKOPOCTH
XMMHYECKON PEeaKLMH U MOJI0KEHHE XMMUYECKOI'O paBHOBECHS

1.5

OKHUCIUTEILHO-BOCCTAHOBUTEIbHBIC peakuuu, SHGKTPOHHbIﬁ 0aJlaHC OKUCIIMTEIBHO-BOCCTAHOBUTEIHLHOM
peaKuuu. CocraBnenue ypaBHeHI/Iﬁ OKHUCIINTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ C HCIIOJIB30BAHHUEM
METOJa 3JICKTPOHHOI'O Oayranca

1.6

Teopust 3IEKTPONIUTUYECKON AMCCOLMAaLUU. OJIEKTPOIUTBHI U HEVIEKTPOIUTHL. KaTUOHBI, aHUOHBI.
MexaHu3M ITUCCOIMAIMH BEIISCTB ¢ PA3IUYHBIMHA BUAAMH XUMHUYECKOH cBs3H. CTEIeHb JAUCCOLUAITHH.
CuibHBIE B CJTa0ble IEKTPOIUTHI. Peakiinu HOHHOTO 0OMeHa. Y CIIOBUS MPOTEKAHUS PEaKIid HOHHOTO
oOMeHa, TIOJTHBIC ¥ COKpAIEHHbIC NOHHBIEC YpaBHEHUS peakuuid. CBOMCTBA KUCIIOT, OCHOBAHUN M COJICH
B CBETE MpPEICTaBICHUH 00 3IEKTPOJMTHYECKON aucconmannu. KauecTBeHHbIE peaklMd Ha HOHBL.
IloHsTHE O THAPOIN3E COJIEH

1.7

XUMHYECKHUH AKCIIEPHMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTALINYECKHX PEIIETOK HEOPraHMYECKUX
BEILIECTB — METAUIOB M HEMEeTaUIOB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJOpWAA HATpHs);
UCCIIEIOBaHNE 3aBHCHMOCTH CKOPOCTH XMMHYECKOH PeaKkIMu OT BO3JCUCTBUS Pa3IMYHBIX (HaKTOPOB;
HCCIIeIOBaHHUE JICKTPOIIPOBOIHOCTH PACTBOPOB BEIICCTB, IPOLIECCa AUCCOLMALNK KHCIIOT, IIEJIoYel u
coimeil (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHANOB); IPOBEIEHHE OIBITOB, WILIFOCTPUPYIOIINX
MIPU3HAKU NPOTEKaHUs peakuuii HOHHOro oOMeHa (00pa3oBaHHE OCaJKa, BBIJEICHUE ra3a, 00pa3oBaHue
BOJIBI); OIIBITOB, MJUTIOCTPUPYIONINX MPHUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTENIFHBIX Peaknuii (TopeHwe,
pEaKUUM Pa3IOKEHUS, COCOWHCHMs); pPACIO3HABAHWE HEOPTraHMYECKHX BEIIECTB C  ITOMOIIBIO
KaueCTBCHHBIX PEaKIMi Ha MOHbI; PEIICHHE YKCIIEPUMEHTAILHBIX 33134

Hemeramnsl u ux COCOUHCHUA

2.1

O01mas xapakTeprcTuKa rajoreHoB. OcCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTETICHU OKHCIICHHS.
Crpoenune u (u3HUECKHE CBOMCTBA MPOCTHIX BEHIECTB — TAJIOTEHOB. XUMUYECKHE CBOWCTBA HA TIpUMEpe
xJiopa (B3auMOJeCTBHE ¢ MeTaJUIaMH, HeMeTaJlJIaMH, IielouyamMu). XiaopoBoaopo. ConsHasi KACIOTa,
XVUMHYECKHE CBOWMCTBA, IMOJIy4eHUE, NpUMeHeHne. JlelicTBre XJiopa M XJIOPOBOAOpPOJAa Ha OpPraHU3M
yeaoBeka. Baxkaeinme XJopuasl ¥ UX HaXOXIAECHUE B IPUPOJIE

2.2

OO6mas xapakTepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS AaTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHue W (pU3MUYECKUe CBOHCTBA MPOCTBHIX BEMIECTB — KHCIOPOAAa W CEPHIL.
AoTporHble MOIU(UKAIIN KHCIOpoa U cepbl. XMMUYECKHE CBOicTBa cephl. CepoBOAOPOI, CTPOCHHE,
¢usnyeckre 1 XuMUyeckre cBorhcTBa. OKCUABI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHas
KHCJIOTa, (U3MYeCKHMe W XWUMHYECKHe CBOWCTBa (OOIME Kak TpEeACTaBUTENss Kiacca KHUCIOT
U cienupuieckne). XUMHUECKUE PEaKIny, JIekKallie B OCHOBE MPOMBINUICHHOTO CIIOCO0a MOMyYeHHS
cepHoit kuciotel. [Ipumenenme. Comu cepHOIl KHCIOTHI, Ka4eCTBCHHAs peaklus Ha Cyib(aT-HoH.
Haxoxnenue cepsl U e€ coeuHEHUM B mpupoje. XUMUYECKOE 3arps3HEHUE OKpYKalolled cpelbl
COCTUHEHUSAMHU cepbl (KUCIOTHBIE IO, 3arpsA3HEHHe BO3JyXa W BOJOEMOB), CIIOCOOBI €ro
MIPEI0TBPAIICHUS

2.3

OO611ast XapaKTePUCTHKA 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEePHbIE CTENEHU




Kona

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

OKHCIEHUsS. A30T, PacIpOCTpaHEHUE B MpUPOAE, (U3MUECKHe M XUMUYecKue cBoiictBa. Kpyrosopot
a3oTa B Impupoae. AMMHUaK, ero (pu3ndeckue ¥ XMMHUUECKHE CBOMCTBA, MOMydeHUe U mpuMeneHne. Conn
aMMOHUS, UX (U3WYECKHe M XMMHUYECKHE CBOWCTBa, MpuMeHeHme. KauecTBeHHas peakmus Ha HOHBI
aMMOHUS. A30THas KHCIOTa, e IoiydeHHe, (u3nueckne M XHMHYECKHe CBOiicTBa (00mme Kak
IpeACTaBUTeNs Kjacca KHUCIOT U crnenuduueckue). Mcmnomb3oBaHHEe HUTPATOB U COJNEH aMMOHUS B
Ka4eCcTBE MUHEPAIbHBIX yNoOpeHHH. XHMMHUECKOEe 3arpsi3sHEHHE OKPY’KaloIieil cpelbl COeAMHCHUAMH
a30Ta (KUCJIOTHBIE NOKIH, 3aTPA3HEHNE BO3YXa, HOYBEI M BOJOEMOB)

24

docdop, amtorponnsle moauduxauuu docdopa, Guznyeckrue M XUMHUECKHEe cBoHcTBa. OKcun
dochopa(V) u pocdhopnas kucnora, puznveckre U XUMUIECKHE CBOMCTBA, MonydeHue. Vcnoap3oBanue
(dhochaToB B KaueCcTBE MUHEPAILHBIX YIOOpEHMIT

25

OO6mas xapakrepuctuka 3yeMeHToB I[VA-rpynmbl. OcOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTEpHbIE
CTETEeHU OKUCIEHHs. YTIepol, aJUIOTPOIHbIE MOAU(UKALINHN, paCIPOCTPAHEHUE B IPUPOAE, (PU3NIECKHE
U XUMHUYECKHe CBOHcTBa. AjcopOuus. KpyroBopor yriepona B mpupoae. OKCHIBI yriepoja, UX
¢u3mUecKre M XMMUYECKHE CBOWCTBA, ACHCTBHE Ha JKUBBIC OPTaHW3MBI, IIOJyYCHHE W IPHUMEHCHHE.
JKonoruyeckue npooieMsl, cBi3aHHble ¢ okcuaoM yriaepona(IV); rumoresa rino6asbHOrO MOTEIICHUS
KITUMaTa; MapHUKOBBINA 3 (deKkT. YToapHast KUCIOTa U €€ coNu, UX (u3nyecKre U XMMHYECKHe CBONCTBA,
moJTyueHre U npuMeHeHne. KauecTBeHHas peakinsi Ha kapOoHaT-uoHkl. Mcrnonbp3oBaHne KapOOHATOB B
OBITY, METMIIMHE, IPOMBIIUICHHOCTH U CEITHCKOM X035HCTBE

2.6

[lepBoHauabHble MOHATUS 00 OPraHMYECKHUX BELIECTBAaX KaK O COEOUHEHUSAX yriepoja (MeTaH, STaH,
STHJIEH, alleTUJICH, 3TaHOJI, TIIMIEPUH, YKCYCHas KucioTa). X coctaB u xumuieckoe crpoeHue. [lonsTue
0 OMONOTHYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OElKax, yIrieBojax — M HX POJH B JKU3HH UYCIIOBEKA.
MatepuajibHO€ €IMHCTBO OPIraHUYECKUX M HEOPTaHUUECKUX COeIMHEHHUH

2.7

Kpemuui, ero ¢pusnueckre 1 XMMHUYECKUE CBOICTBA, MOMyyeHne U IpuMeHeHne. COeANHEHNS KPEMHUS
B mpupojie. O0mue npexncrasicHus o0 okcuae kpeMHus(IV) u kpemauneBoit kucinore. CHUIMKATHI, UX
UCIIONIb30BaHUE B OBITYy, MEOUNWHE, IPOMBINUICHHOCTH. BakHeWIme CTpOWTENbHBIE MaTepHabl:
KepaMUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobGmembl 06€30IaCHOrO  HUCHOJIB30BAHUS

CTPOUTECIILHBIX MaTCpUaioB B HOBCGHHCBHOﬁ JKHU3HU

2.8

XUMUYEeCKHI SKCTICPUMEHT: H3YUCHHE 00pa3I0B HEOPTaHUYECKUX BEIIECTB, CBOMNCTB COJITHOW KHCIIOTHI,
MPOBENICHAE KAYeCTBEHHBIX DPEaKIMid Ha XJIOPUI-HOHBI M HAONIOCHHWE NPH3HAKOB WX IIPOTCKAHUS;
OTIBITHI, OTPAXKAIOIINE (PU3NUECKHUE U XUMHUYECKHUE CBOWCTBA TaJIOTEHOB M MX COCTWHEHHUN (BO3MOXKHO
WCTIOJIb30BAHNE  BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0paslaMu  XJIOpUAOB  (TaJlOTCHHJIOB);
03HAKOMJICHHE ¢ 00pa3laMy cephl U €€ COCTMHEHISIMU (BO3MOKHO HCIIOIBb30BAaHHE BHICOMATEPUAIIOB);
HaONfONIeHHe TIpoliecca OOYTIMBAHUS caxapa MOJ JCHCTBHEM KOHIECHTPHPOBAHHOW CEPHON KHCIIOTHI;
M3y4YeHUE XUMHUYECKUX CBOUCTB pa30aBlieHHON CepHON KUCIOTHI, MPOBEICHUE KAYECTBEHHOU peakliy Ha
cynb(haT-uOH ¥ HaOJIoJIeHHE TpU3HaKa e€ MPOTEKaHWs; O3HAKOMJICHHE C (PU3NYESCKHMMU CBOHCTBAMH
azoTa, pocdopa U UX coeTMHEHNH (BO3MOXKHO HCIIOJIb30BaHHE BUICOMATEPHAIIOB), 00pa3IlaMy a30THBIX
u dochopHBIX yHoOpeHuil; monydeHue, coOMpaHue, PAacHO3HABAHUE W W3YyYCHHE CBOWCTB aMMHAKa;
MPOBEJICHHE KayeCTBEHHBIX pPeaklIWid Ha MOH aMMOHHUS W (ocdaT-MOH W H3yYeHUE NPU3HAKOB HX
MPOTEKaHMs, B3aMMOJCHCTBHE KOHIEHTPHPOBAHHON a30THOW KHCIOTHI C MeAblo  (BO3MOXHO
HCIIONIb30BaHUE BUICOMATEPHANIOB); M3YUCHHE MOJENCH KPHUCTAJUTMUECKIX PEHIETOK anmMasa, rpadmura,
bynepeHa; 03HaKOMIICHUE C IIPOIIECCOM aICOPOIMH PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHBOTa3a; MojlyueHune, coOOMpaHue, paclio3HaBaHNUE W U3YYEHUE CBOMCTB yIJIEKHCIOTO
rasa; NpoBCACHUC KaUCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT— 1 CWIMKAT-UOHbI U H3Y4YCHHUC INPU3HAKOB UX
NPOTEKaHWs;  O3HAKOMJIGHHE C  TPOAYKIHEH  CHIMKAaTHOW  TPOMBIIUIEHHOCTH;  pEIICHHE
SKCIIEPHMEHTANBHBIX 33]1a4 10 TeMe « BakHeHIe HeMeTaluTbl M MX COCIMHCHHSD)

MeTaibl ¥ uX COCOAUHCHUA




Kona

3.1

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

OO0mas XxapakTepUCTUKa XHMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHMHM HUX TMOJIOKEHHS B
[lepnonuyeckoit cucreme xumuueckux snementoB /.M. MengeneeBa u ctpoenusi atomoB. CTpoeHue
MeTaju10B. MeTajuinyeckasl CBA3b M MeTaJUIMYecKas KpUcTaslndyeckas perérka. DJIeKTPOXUMUYECKUH
PS5 HAIPSHKEHUHA METAJUIOB

32

duznueckue U XUMUYECKHE CBOMCTBa MeTayuioB. OOmue crocoObl momydeHuss MeTauioB. [loHsTHEe O
KOPpPO3UH METAUIOB, OCHOBHBIC CIIOCOOBI 3amMTHl HX OT Koppo3uu. CmmaBsl (CTaib, UYTYH,
JIOPATIOMUHHN, OpOH3a) M MX IPHIMEHEHUE B OBITY M IPOMBIIUICHHOCTH

33

[Ilenounbie Merayuibl: ToJOoKeHHWEe B Ilepuogudeckoil cuctemMe XHUMHUYECKUX diemeHToB J[.M.
MeHnneneeBa; CTpOCHUE WX aTOMOB; HaXOXJeHHE B Tpupojae. Puzndeckre U XUMHUUECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kaiusi). OKCHIBI U THAPOKCUIBI HATPHS B Kanusl. [[puMeHeHre MIeI0YHBIX METAJIJIOB
W UX COCTUHCHUI

34

[lenouno3eMenbHbBIE METAIUTBI MArHUM U KaJbIUil: ojokeHue B [leproaudeckoii cucreMe XMMHUECKUX
aneMeHToB (.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXAEHUE B Ipupoae. Duznueckue u XUMUIECKHE
CBOMCTBA MarHusi U Kanblysl. BaxxHelmme coequHeHus Kanbius (OKCUI, THIPOKCHI, coin). JKECTKOCTh
BOJIBI M CIIOCOOBI €€ YCTPaHEHMS

3.5

Anromunnii: nonoxenve B [lepronnueckoit cucreme xummuyecknx snementos J.M. Menneneesa; crpoenue
aToma; HaXOXKJIeHHE B Tipupoje. Pusrueckre 1 XUMHISCKUE CBOWCTBA amfoMUHMsA. AM(OTepHBIe CBOMCTBA
OKCHJIA ¥ THIPOKCH/IA AJTFOMUHHS

3.6

Kenezo: nmonoxenue B [lepuonnyeckoit cucreme xumuyeckux saemenToB .M. MenzeneeBa; ctpoeHue
aToMa; HaXOoXJeHHe B ipupoje. Pusndyeckne U XUMHUECKUE CBOWCTBA kele3a. OKCHJIbI, THAPOKCHIIBI H
conn kene3a(ll) u xxenesa(lll), ux cocTap, CBOMCTBA U ITOJTYUCHHE

3.7

XUMHUYECKUI HKCIEPUMEHT: O3HAKOMIIGHHE C O0paslaMu METaUIOB M CIUIABOB, X (QH3MYCCKUMH
CBOWCTBaMH; H3y9IECHHUE PE3YIbTATOB KOPPO3IHUH METALIOB (BO3MOKHO HCIIOJIb30BAHUE BHICOMATEPHAIIOB),
0COOEHHOCTEH B3aWMOIENUCTBHS OKCHAA KalblMs M HATPUSA C BOAOHM (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); HMCCIICIOBAHNE CBOWCTB KECTKOM BOJBI; MpoOIlecca TOPEHHUs Kejie3a B KHUCIOPOJe
(BO3MOXHO HCIIOJIb30BAaHUE BHCOMATEPHAIOB); MPHU3HAKOB MPOTCKAHHs KAYCCTBCHHBIX PEAKIHil Ha
WOHBI (MarHusl, KJTbIUs, aTIOMUHUS, IIHHKa, xkene3a(ll) u xxenesa(Ill), menun(11); HaGnromeHue U onMcaHue
MPOILIECCOB OKPAIIMBAaHUS IJIAMEHM HOHAMM HATpHs, KIS W Kajdblus (BO3MOXXHO HCIIOJIb30BaHUE
BHICOMATEPHAIIOR); HCCIIe0BaHNE aM(POTEPHBIX CBOMCTB IMAPOKCH/IA AIFOMUHHUS U THAPOKCHIA [INHKA;

PCUHICHUEC DKCIICPUMCHTAJILHEBIX 3a1a4 I10 TEMC «BakHeHIme MeTaJlIbl U UX COCIUHCHU

XuMUS B OKpYKaroIas cpesa

4.1

Hossle MaTepuaisl ¥ TEXHOJIOTUH. BelecTBa 1 MaTepuallbl B IOBCEAHEBHOM JKU3HU Y€I0BEKa. XUMUS U
30poBke. be3omacHoe MCIoIp30BaHIE BEIIECTB U XUMHUYECKUX peakiuid B ObITy. IlepBast momorts npu
XMMHYECKUX 0XKOraX ¥ OTPaBICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOH TPaMOTHOCTH. XHMMHUYECKoe 3arpsi3HeHue okpyxkatomeid cpeasl [1JIK. Ponp
XUMHH B PEIICHUH SKOJIOTHYECKHX mpoOsieM. [IpupojHble HCTOYHUKM YIJIEBOJOPOJOB (Yrodb,
PUPOIHBIN ra3, HeTh), IPOAYKTEI MX HepepaboTKU, HX POJIb B OBITY M MPOMBIILICHHOCTH
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XUMHYECKHI YKCIIEPUMEHT: U3ydeHHe 00pa3lioB MaTepuaioB (CTEKJIO, CIIABbI METAJLIOB, MOJIMMEPHBIC
MaTepHaIbl)

IMPOBEPAEMBIE HA OI'D ITO XMMUWU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMSA




Kon
NMPoBEPSIEMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHMSI K NPeAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOEHHMSI OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

HpeI[CTaBJ'ICHPIe:

1.1

0 TI03HABAa€MOCTH SIBICHUH NPUPOAbI, IOHUMaHUE O0BEKTHUBHON 3HAUUMOCTH OCHOB
XUMHYECKOW HAayKd Kak OOJIaCTH COBPEMEHHOI'0 €CTeCTBO3HAHHWS, KOMIIOHEHTA
oOmieil KyJnbTyphl ¥ MPAaKTHYECKOHW JIEATEILHOCTH YEIIOBEKa B  YCIOBHAX
COBPEMEHHOTO OOIIEeCTBa; MOHUMAHNE MECTa XHUMHUH CPEIOH JPYTHX €CTECTBEHHBIX
HayK

1.2

O HAY4YHBIX METOAAaX MMO3HAHHA, B TOM YHCJIC SKCICPUMEHTAJIBHBIX U TEOPECTUICCKUX
METOAAaX MCCICAOBAaHUA BCIICCTB U HU3YUCHUS XUMHUYCCKUX pCaKHHP'I; YMEHUEC
HCIIOJIB30BATh MOACIIN JJIs 00BICHCHUS CTPOCHHU aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodhecCHOHAIBHOW JEeSTENPHOCTH, CBS3aHHBIX C XHMHEH U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha [OCTHKEHHSAX XUMHYCCKON
HAYKH, YTO MO3BOJHMT OOYYAIOIIMMCS PAacCMATpPHBaTh XUMHIO Kak cepy cBoei
Oyaymiei mpoecCUOHANBHOMN AEATEIPHOCTH U CHIENIaTh OCO3HAHHBIA BEIOOP XUMHU
Kak HpoQMIBHOIO TpeaMeTa MpU IepexoJe Ha YpPOBEHb CpeJHEro oOliero
00pa3oBaHus

Bnagenne cucTteMoll XMMUYECKHX 3HAHUM M YMEHUE IIPUMEHATh CHUCTEMY
XMMHYECKUX 3HAHHUM, KOTOpasl BKIOYAET:

2.1

Ba)XHEHIIME XUMHYECCKHEC TMMOHATHS: XHMHYCCKHH JJIEMEHT, aToM, MOJIEKyJa,
BEIIIECTBO, MPOCTOE W CIIOKHOE BEIIECTBO, OAHOPOJIHAS W HEOTHOPOJHAS CMECH,
OTHOCHTEIIbHBIC aTOMHAsh M MOJIEKYJSIPHAsS MAacChl, KOJIMYECTBO BEIECTBA, MOIIb,
MOJIsIpHasi Macca, MOJISIPHBIA 00BEM, OKCHJI, KHCIIOTAa, OCHOBAaHHE, COJb (CPEIHssA),
XMUMHUYECKasi peaKiMs, pEeaKIMd COSIAWHECHHWS, PEaKIUU Ppa3IOKEHHS, pPEaKIuu
3aMeIlEeHHs, peaKkIni 0OMeHa, TeTIOBOH 3((EKT peakinuu, SK30- H SHI0TCPMHUCCKHE
PEaKIiK, paCTBOP, MAcCOBas JOJISI XUMUYECKOT0 3JIEMCHTA B COCTHHCHUH, MacCOBas
JIOJIS ¥ TIPOIICHTHAS KOHIICHTPAITUS BENIECTBA B pACTBOPE, PO aTOMA, AJICKTPOHHBIN
CJIO¥ aToMa, aTOMHasi OpOWTAllb, PAJANYC aTOMA, BaJICHTHOCTh, CTEIICHh OKHUCIICHUS,
XMUMHUYECKas CBsI3b, SIEKTPOOTPHUIATEILHOCTD, MOJISPHAS U HEMOISAPHAS KOBaJICHTHAS
CBsA3b, NOHHAs1 CBA3b, METAJIJIMYCCKaA CBA3b, KpI/ICTa.]'UII/ILICCKaH peméTKa (aTOMHaH,
WOHHAsI, METaUIMYeCcKas, MOJICKYJsipHas), HWOH, KATHOH, aHWOH, JJICKTPOJUT U
HEBJICKTPOJIUT, DJICKTPOJIMTUYCCKAsl JUCCOIMAIUS, pEaKIMd HOHHOIO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKHCIWTEb M  BOCCTAHOBHUTEIb,
OKHCJICHAE U BOCCTAHOBJICHUE, dJICKTPOJIM3, XUMUUECKOES PAaBHOBECHE, O0OpaTUMbIC U
HEOOpaTHMBbIC pEaKIMH, CKOPOCTh XWMHUYECKOW peakmuu, kKartammzatop, I1JIK,
KOPPO3Hsl METAJLIOB, CILJIABBI

22

OCHOBOIIOJIArafoIHe 3aKOHBI XMMHHU: 3aKOH COXPAaHEHHUS MAacChl, MEPHOIMUCCKUI
3akoH JI.M. MenzeneeBa, 3aKk0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo

23

TEOPUU XHMHUHU: AaTOMHO-MOJICKYJIApHAs TEeOpHs, TEOpUsl DIEKTPOIUTHYECKON
JIACCOIHALINHT

Biianenne ocHoBaMU XHUMHUYECKOM rpaMOTHOCTH, BKJIFOUAIOIIEH:

3.1

YMEHHE TPAaBUIIBHO UCTIONB30BaTh U3yUEHHbBIE BEIIECTBA U MaTEPUANBI (B TOM YUCIIE
MHUHEpaJbHBIE YIOOPECHNUS, METAILIB U CIUIABBL, IPOAYKTHI MIEPepaObOTKH IPHUPOTHEIX
HCTOYHHKOB YTICBOZOPOMIOB (YIJIsI, IPUPOTHOTO ra3a, HedTH) B OBITY, CEILCKOM




Kon I[IpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30B0Oro
MPOBEPsAEMOro YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOH NMPOrpaMMBbl
TpeOoBaHusl OCHOBHOTI0 0011ero oopasosanus Ha ocHoBe PI'OC
XO3SMCTBE,
Ha TIPOM3BOJCTBE W IIOHMMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YTJIEBONOB LIS
OpraHM3Ma YeIOBEKa; YMEHHE MPOTHO3HPOBATH BIUSHHE BEUIECTB U XUMUYECKUX
MIPOIIECCOB Ha OPTaHMU3M YeJIOBEKa U OKPY>KaIOUYI0 MPUPOJHYIO Cpeay
) YMEHUE HHTErpUPOBaTh XUMHUYECKHE 3HAaHUS CO 3HAHUAMHU JAPYTHX Y4eOHBIX
' peIMETOB
HaJIM4YKE ONbITa PabOThl ¢ PA3NUYHBIMH HUCTOYHMKAMH WH(POPMAIUU TI0 XUMHUHU
33 (HayuyHasi ¥ HAYYHO-TIOMYJISIPHAS JTUTEPATypa, CIOBAPH, CIPABOYHHUKH, HHTEPHET-
pecypchl)
YMEHHE OOBEKTHBHO OLICHHBATH MH()OPMALUIO O BEIIECTBAX, UX MPEBPAIICHHUIX H
34 MPAKTUYECKOM NMPUMEHEHWH W YMEHHE HCIIONIb30BaTh €€ Ui pelieHus y4eOHO-
MO3HABATEIIHHBIX 33724
Brnagenue ocHOBaMH MOHATHWHOTO anmapara i CUMBOJIMYECKOTO SI3bIKA XUMHUH JIJIS
4 cocTaBJIeHUs (OPMYJT HEOPTaHNIECKHUX BEIIECTB, YPABHEHUH XUMHUCSCKUX PEaKIIHH;
ocHoBamMH xumuueckoil HomeHkKIatypbl (IUPAC u TpuBHaIbHO)
YMeHue OOBSCHATH CBSI3b IONOXKEHHUS dneMeHTa B [lepmommdeckoil cucreme c
5 YHCIOBBIMHU XapaKTEPUCTUKAMU CTPOSHHSI aTOMOB XUMHUUECKUX 3JIEMEHTOB (COCTaB
U 3apsan aapa, oOIee YHCIIO 3JIEKTPOHOB), pPACIpeNesieHHEM 3JIEKTPOHOB IO
SHEPreTHICCKUM YPOBHSIM aTOMOB IEPBEIX TPEX MEPHUOOB, KaJIHSI U KaJIbIIHs
[IpencraBnenne o0 MepUOIMYECKOI 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX HJIEMECHTOB
6 (pammyc atoma, 3JEKTPOOTPHUIATEIBHOCTH), IMPOCTHIX U CIOXKHBIX BEIIECTB OT
MoJIoXkeHust 3NieMeHToB B [lepuoanyeckoit cucteme (B MajbIX MEPUOAAX U TTIABHBIX
MOJITPYTIIAX) U 3JCKTPOHHOTO CTPOSHHS aTOMa
7 YMeHue Kiaaccu(pHInpoBaTh:
7.1 XUMHUYECKHE 3JIEMEHTHI
7.2 HEOpraHMYECKHE BEIeCTBa
7.3 XMMHUYECKUE PEAKINU
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTb M CTENICHb OKUCIICHUS] XUMHUECKUX DJIEMEHTOB, 3apsi] HOHA
8.2 BUJ] XUMHUYECKOM CBSA3M U TUII KPUCTAININUECKOM CTPYKTYPhl B COEAMHEHUIX
8.3 XapakTep Cpejibl B BOJHBIX PACTBOPAX BEHIECTB (KHUCIOT, OCHOBAHHMN)
8.4 OKHCJIUTENIb U BOCCTAHOBHUTENh
9 YMeHne XxapakTepru3oBaTh (GU3HUECKUE U XMMUYECKHE CBOWCTBA!
9.1 MPOCTBIX BEMIECTB (KHUCIOPOJ, O30H, BOAOPOA, IpaduT, amma3, KpeMHHUH, a3or,
' docdop, cepa, XJI0p, HATPHIA, KAIHNA, MATHWH, KAIBIIAH, ATFOMUHHN, JKEJI€30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE HX BOIHBIX pacTBOpOB (BOAa, aMMHaK,
XJIOPOBOJIOPOA, CEPOBOJOPOMA, OKCHIBI M THAPOKCHABI MetamioB I-IIA rpymm,
9.2 amomunus, meau (II), uunka, sxenesa (I u I11), oxcunpt yrinepona (I u IV), kpemuus
(IV), azora u docdopa (Il u V), ceper (IV u VI), ceprncras, cepHasi, a30THCTa,
asoTtHas, pocdopHas, yrojapHas, KpeMHHEBAsE KUCIOTA U X COJIN)
93 MIPOTHO3MPOBATh W XapaKTEPHU30BATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX

COCTaBa MW CTpPOCHUS, HNPHUMCEHCHUC BCIICCTB B 3aBUCHUMOCTH OT HX CBOﬁCTB,




Kon IIpoBepsiemble TPpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM 0a30BOI0

MPOBEPsAEMOro YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOH NMPOrpaMMBbl
TpeOoBaHusl OCHOBHOTI0 0011ero oopasosanus Ha ocHoBe PI'OC
BO3MOXHOCTb NPOTCKAHUS XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B pa3JIMYHLIX YCJIIOBUAX
10 YMeHMEe COCTaBIIITh MOJIEKYJIIPHBIE U MIOHHBIE YPABHEHUS PEAaKLIUi, B TOM YHCIIE:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX peakinui
103 WLTIOCTPUPYIONINX ~ XUMHUYECKHE CBOMCTBA M3y4YeHHBIX KJaccoB  (TpyIi)
’ HEOPraHUYECKUX BELIECTB
104 TTOATBEPKAAFOIINX T€HETUIECKYIO B3aNMOCBSI3h MKy HUMHA
11 YMeH#e BEIYUCIIATH (POBOJANUTH PACUETHI):
111 OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JIOIIIO
] XHMHUYECKOTO 3JIEMEHTa B COCIHHEHHUN
11.2 MAacCOBYIO JIOJIO BEMIECTBA B PACTBOPE,
11.3 KOJINYECTBO BEIIECTBA U €0 MacCy, 00beM Ia30B
114 M0 YPaBHEHUSIM XUMHUYECKUX PEAKIUH H HAXOTUTh KOJIMYECTBO BEIIECTBA, O0BEM U
] MacCy PEeareHTOB UM MPOAYKTOB PEAKINH
12 Biianenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMHM HAy4yHOTOo T[O3HaHHWS (HaONoJgeHWe, HW3MEpeHue,
12.1 SKCIIEPUMEHT, MOJCITUPOBAHKE) MPH M3yUYSHHH BEIIECTB U XUMHUYECKUX SBICHUH;
yMeHHE c(hOPMYINPOBATE MPOOIEMY U IIPEIUIOKUTH NYTH €€ PeIICHHUS
122 Oe3omacHON pabOTHI ¢ XMMHUYECKHIMH BEIISCTBAMH, XHMHUYECKOH IIOCYHOH u
] J1a00PATOPHBIM 000PYI0BAHHUEM
npaBwiaMu  0e30mMacHOro  OOpamieHHs C  BEIISCTBAMH, HCIONB3YEMBIMH B
MOBCEHEBHON >KU3HH, NpaBHJIAMH MOBEACHUS B LEIIX COCPEIKEHUS 3IOPOBBS U
12.3 OKpYKaroLleil MPUPOIHON Cpelibl; TOHMMaHue Bpela (OMacHOCTH) BO3JEHCTBHUA Ha
JKHUBBIC OpraHu3Mbl OHpe,Z[CJ'IéHHI)IX BCIIIECCTB, cIoco0oB YMCHBUICHUS u
PEIOTBPAIICHHS X BPEIHOTO BO3JCHCTBHS
13 Hanuumne npakTUYeCKUX HABBIKOB IIJIAHMPOBAHUSA U OCYLIECTBIIEHUS CIEAYIOIIHUX
XMMHYECKIX SKCIEPUMEHTOB!
W3ydeHHE W  ONHCAaHWEC (HU3WYECKUX CBOMCTB  BEIIECTB; O3HAKOMIICHHE
13.1 ¢ (pM3UYECKUMH U XUMHYECKAMH SIBJICHUSIMHE; OITBITHI, HILTIOCTPHPYIOIINE IPH3HAKA
MPOTEKAHNS XUMHUYCCKUX PEaKIUil
13.2 H3Yy4EHHUE CIIOCOO0B pa3/ieeHus: cMecen
MOJTyYeHHE KUCIIOPOJia U U3YUEHUE €r0 CBOMCTB; MOJY4YeHHUE BOAOPOAA U U3YUEHUE
13.3 €ro CBOMCTB; IOJIy4E€HUE YIJTIEKHCIOrO ra3a M U3y4eHHE €ro CBOWCTB; IOJIyueHHE
aMMHaKa ¥ M3y9eHHE er0 CBOWCTB
13.4 MIPUTOTOBJICHWE PACTBOPOB C OINpeAeNEHHOW MAacCOBOW MAOJeHl pacTBOPEHHOTO
’ BeliecTBa
13.5 MpUMEHEHNE WHAWKATOPOB (JITaKMyca, METWIOpamka U (eHonpTaIenHa) Uil
] onpesieTieHHs XapaKkTepa cpeibl B paCTBOPax KUCIOT U MIeJI0uel
HCCJIEZIOBAHUE U OMUCAHHE CBOMCTB HEOPraHUYECKHX BEIIECTB Pa3IMUHBIX KIIACCOB;
13.6 W3y4YeHUE B3aUMOJICHCTBUSI KUCIIOT C METaIaMH, OKCHJIAMH METAJIIOB, PACTBOPUMBIMH
) Y HEPaCTBOPUMBIMU OCHOBAHISIMH, COJISIMH; ITOJTyICHHE HEPACTBOPUMBIX OCHOBAHUI;
BEITECHEHHE OJHOTO MeTalla JAPYTHMM W3 pacTBOpa COJIM; HCCIEIOBaHHE




Kon IIpoBepsiemble TPpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM 0a30BOI0

MPOBEPsAEMOro YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOH NMPOrpaMMBbl
TpeOoBaHusl OCHOBHOTI0 0011ero oopasosanus Ha ocHoBe PI'OC

aM(pOTEPHBIX CBOWCTB T'MAPOKCHJIOB AJTFOMUHHS U IIMHKA

13.7

pellleHue  JKCIEePUMEHTANBHBIX 3amad 1o TeMaM: «OCHOBHBIE  KJIACCh
HEOPTaHUIECKUX COCTHHCHUI,; «ONEeKTPONUTHYIECKAS JICCOIUALINSDY
«BakHelmme HeMeTa/ulbl M HMX COEIUHEHHS»; «BakHeHIHe MeTalllbl U X
COETMHEHUS

13.8

XMMHUYECKUE JKCIEPHUMEHTHI, WUTIOCTPUPYIONINE NPU3HAKM MPOTCKAHUS pPEaKIui
HOHHOTO OOMEHa;, KA4YeCTBCHHBIC PEAKIUH Ha MPHUCYTCTBYIOIIHE B BOTHBIX
pacTBOpax HOHBI: XJOPHI-, OpOMHI-, HOIUA-, cynbdar-, docdar-, kapOOHAT-,
CUITUKAT-aHUOHBI, THUIPOKCHI-HOHBI, KATHOHBI aMMOHUS, MAarHWs, KaJbIus,
ATIOMUHUS, XKee3a (2+) u xenesa (3+), meau (2+), nuHKa

14

YMeHue:

14.1

NpeACTaBIATL PE3YJbTAThl JKCIICPUMEHTA B (bOpMC BBIBOAOB, J0OKa3aTcCJIbCTB,

rpa¢uKoB ¥ TaONHUI] ¥ BBISBISATH SMINPHUCCKIE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIUBATh CBA3U MEXKIY PEAJIbLHO Ha6J'II-OJIaeMBIMI/I XUMHUYCCKHUMU ABJICHUAMU

U TPOIECCaMH, HMPOUCXOMIMIUMH B MakpOo- M MHKPOMHpPE, OOBSCHATH MPUIHHBI

MHOFOO6paSI/I$[ BCIICCTB

IHEPEYEHbDb 3JIEMEHTOB COJEPXAHUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMUHA

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1 IlepBoHayaIbHBIE XUMHYECKHE TTOHSTHS

1.1 Unctele BemecTBa B cMecH. CIocoObl pa3ielIeHus cMecer

12 ATOMBI U MOJIEKYJIBI. XUMHUECKUE dIeMeHThl. CUMBOJIbI XMMUYECKHUX 3JI€MEHTOB. [IpoCThie U CIOXKHBIE
) BELIECTBA.

1.3 Xumunueckas hopmysia. BaleHTHOCTE aTOMOB XUMHUYECKHX 3JIEMEHTOB. CTElEHb OKMCIIEHMS

1.4 3aKkoH MOCTOSTHCTBAa cocTaBa BeulecTB. OTHOcUTENbHAsE aTOMHasg mMacca. OTHOCUTENbHAs MOJEKYJIIpHas
' macca. MaccoBasi JoJIsl XMMHUECKOT0 SJIEMEHTA B COSTMHECHUH

15 KonuuectBo BemiectBa. Monb. MousipHast Macca. MonsipHbIii 00bEM ra3oB. B3auMoCBsI3b KOTUYECTBA,
' MacChl M YHCJIA CTPYKTYPHBIX €IMHMII BEIIECTBA

16 dusnyecKkrne U XUMHUYECKHE SIBICHUS. XUMHUUYECKas peaknus U €€ MPU3HAKH. 3aKOH COXPAHEHHS MacChl
' BENIECTB. XUMHUYCSCKHE YPABHEHUSI

) Ilepuonuueckuii 3akoH u Ilepuonuueckas cucrema xumuueckux ieMeHToB .. Menneneesa. Ctpoenue

aTOMOB

1 ITepuonuuecknii 3akoH. [lepuoguueckas cuctema xumuyeckux 3neMeHToB .M. Menaeneesa. [lepuomst
' Y rpynmnbl. PU3HYeCKUi CMBIC HOPSIKOBOrO HOMEpa, HOMEPOB IIEPHOAa M IPYIIIILI SJICMEHTA

2.2 Crpoenrie atoMoB. CocTaB aTOMHBEIX szep. M3oTomnbl. DnexkTporbl. CTPOEHHE JIEKTPOHHBIX 000JI0YEK




Kox

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

aToMOB IepBhIX 20 xuMHuaeckux 3jemMeHnToB Ilepuoanueckoii cucteMsl /.M. MenneneeBa

3aKOHOMepHOCTI/I B M3MCHECHHH CBOMCTB XUMHUYECKHX JIEMEHTOB TICPBBIX TpéX IIEPUOI0B, KaJIus, KaJIbIIA
(pa;[Hyca aTOMOB, OJJICKTPOOTPHUHUATCIBHOCTH, METANIMYCCKHUX W HEMCTAILIMYCCKUX CBOI>'ICTB) n ux

23 COCIMHEHUN B COOTBETCTBUU C TIOJOKEHUEM 3JIEMEHTOB B [lepmoanueckoil cucreMe W CTPOSHHEM HX
aTOMOB
3 CTpoeHHE BEIIECTBA
31 Xumuueckast cBsi3b. KoBaneHTHass (MOJsIpHAsT W HEMOJSIPHAsl) CBS3b. OJIEKTPOOTPHIATEIHLHOCTD
' XUMUUYECKHUX 3JIeMeHTOB. MloHHasI CBsi3b. MeTajuinueckasi CBSI3b
30 Tumnel KpUCTATMYECKUX PEMIETOK (aTOMHAs, HOHHASI, METAJUTMYECKasi), 3aBUCUMOCTh CBOMCTB BEIECTBA
] OT THIIA KPUCTALUTUIECKON PEIIETKH U BUJIA XMMHUYECKOH CBSI3H
4 Baxnelimme npencTaBuTeN HEOPraHWYecKuX BemiecTB. Hemeramisl U ux coequHeHus. MeTaiisl U ux
COCITUHCHHUS
Knaccudukauus 1 HoMEHKIaTypa HEOpraHMYECKUX COEAMHEHUH: OKCUIOB (COe00pa3yolire: OCHOBHBIE,
41 KHCJIOTHBIE, aM(OTepHBIC) 1 HECONe00pa3yIoIIHe; OCHOBAaHUM (IIENOYM M HEPACTBOPUMBIC OCHOBAHHS);
' KHCJIOT (KHCIIOPOJICOepKAIINE U OECKHCIOPOIHBIC, OJTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CpeIHUX
M KHCJIBIX)
40 Odusnveckne U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOAOPOAA, XJIOpa, KHCIOPOIa,
) cepsl, a30Ta, hocdopa, yriaepoaa, KpeMHHUS
43 ®dusnueckne U XUMUYECKUE CBOMCTBA MPOCTBHIX BEIIECTB-METAIIOB: JINTHS, HATPHsI, KaJHsl, MarHUs W
) KaJIbIIYSI, ATFOMUHUS, JKejIe3a. DICKTPOXUMHUCCKHHA DSl HAPSKEHUH METAJIIIOB
44 dusnyeckne W XUMHYECKHE CBOWCTBA BOMOPOAHBIX COCAMHEHWH HEMETAIJIOB: XJIOPOBOIOPO.A,
' CEepoBOAOPOIa, AMMHAKA
45 Odusnveckne W XHMHUYECKHE CBoicTBa OkcumoB HemeramioB: cepel (IV, VI), azota(Il, IV, V),
) dochopa(lll, V), yraepoma(ll, IV), kpemuans(I1V). Ilonyyenne okCHIOB HEMETAIIOB
46 Xumndeckue cBoiictBa okcuaos: MetainioB IA-IIIA rpynmn, muuka, mequ(Il) u xenesa(Il, III). ITonydenue
OKCHJIOB METAJIIIOB
47 XUMHUYECKHE CBOMCTBA OCHOBaHUH M aM(OTEPHBIX THIPOKCUIOB (HA MPUMEPE THIPOKCUIOB aTFOMUHHS,
' Jkesie3a, uHKa). [lonydenre ocHOBaHMM 1 aM()OTEPHBIX THAPOKCUIOB
OO0mme XUMHUYECKHE CBOICTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEpOBOAOPOIHOH, CEPHUCTOH, CEpHOH,
4.8 a30THOH, (ocdopHOl, KpeMHUEBOU, YroiabHOH. OcoOble XMMHYECKHE CBOMCTBa KOHIICHTPHPOBAHHOM
CEpHOU M a30THOM KUCIOT. [lonydeHune Kucior
4.9 OO01me XuMHYSCKHE CBOMCTBA cpeauux cojieh. IloayueHnne conei
410 [Tomyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHaKa, YIJICKUCIIOr0 rasza B
J1a00paToOpuu
411 ITomydyenne aMMmmaka, CEpHONH M A30THON KHCJIOT B IPOMBINIICHHOCTH. OOIue crocoObl MOIydYEeHUS
] METaJJI0B
4.12 ['eHeTnueckas CBsI3b MEXJIy KJIacCaMH HEOPTaHUYECKUX COSTMHECHUN
5 XUMHUECKHE PeaKIun
51 Knaccudukanus XUMHYECKUX PEAKIMA 110 Pa3IUIHBIM MMPHU3HAKAM: TI0 YHCIY H COCTaBY yYacCTBYIOIIHMX B
] PEaKIIMU BEIIECTB, 110 TEIIOBOMY 3D eKTy, 10 N3MEHEHUIO CTEIICHEH OKUCIICHUS] XUMHUUECKHX YJIEMEHTOB
59 TemnoBolt 3¢ (heKT XUMHUYECKOM peakIyy, TePMOXUMHUYCCKHE YpaBHEHUS. DK30- M SHAOTEPMUYECKHUE
' peakiy. TepMOXUMHIECKHIC YPABHCHHS
53 OKHCIIUTENHFHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTETN U BOCCTAaHOBHUTETH. [Iporiecchl OKUCIEHUS U
' BOCCTAHOBJICHHUs. DJCKTPOHHBIM 0ajaHC OKUCIUTEIIbHOBOCCTAHOBUTEILHON PEAKIIUU
5.4 Teopust SISKTPOTUTHUCCKON nuccorranuy. KaTHOHBI, aHHOHBI. OJIEKTPOJIUTHl W HEJICKTPOJIUTHL.




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
CuiibHbIE M CITa0bIe 3JeKTPOINThL. CTENeHb AUCCOUAIHH
55 Peaknmu noHHOr0 oOMeHa. YCIIOBUS MPOTEKaHHS PEaKIUii HOHHOTO OOMEHa, MOJHBIE W COKpaIIEHHBIC
' HMOHHbBIEC YPABHEHUS PeaKnii
6 XUMHUS U OKpYKaromias cpeaa
6.1 BemectBa 1 MaTepualibl B IOBCEJIHEBHOW >KM3HHM 4YeJOBeKa. be3omacHoe WCIIONb30BaHHE BEIIECTB H
' XUMHYECKHX PeaKiuii B 1abopaTopuu U ObITY. IlepBast HOMOIIb MPU XUMHYSCKHUX 0XKOrax M OTPaBICHUAX
XuMHYeCcKOoe 3arpsa3HEHHE OKpPY’KaroIeH cpefsl (KHUCIOTHBIE TOXKIHU, 3arpsA3HEHHE IMOYBBI, BO3AyXa U
6.2 BOIOEMOB), cIocoObI ero mpenoTBpamenus [IpenenbHas momyctumas koHueHTpanus BemecTB (ITIK).
' Poyib XMMHM B peIICHWH 3KOJOTMUYECKUX MpoOJieM. YCHJICHHE MapHUKOBOro 3ddekra, paspyiicHue
030HOBOTO CJIOs
IIpumenenune cepwl, a3oTa, ¢ocdopa, yriaepoaa, KpeMHHs W HX COCIUHEHHH B OBITY, MEAHWIIHHE,
6.3 MPOMBINIUICHHOCTH ¥ CEJIbCKOM XO3siicTBe. [IpUMEHEHHWE METaUIOB W CIUIaBOB (CTallb, YYTYH,
' JIOPATIOMUHHE, OpOH3a) B OBITY M MPOMBIIUICHHOCTH WX coequHeHni. [ToHsITHE 0 KOpPO3HH METaJLIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3HH
6.4 [IpupoHbIe UCTOYHUKH YTIIEBOJOPOIOB (YroJib, TIPUPOJHBIA Ta3, He(Th), MPOAYKTHI UX MepepaboTKu
' (6eH3nH), X POIb B OLITY ¥ IPOMBIIIJIEHHOCTH
INepBoHauasbHBIC TIOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSAMHEHMAX yIiieposa (MeTaH, 3TaH, STHIICH,
6.5 arleTHIICH, 3TaHOJ, TIMICPUH, YKCYCHasi KUcioTa). [ToHsATHE O OMONIOTMYECKH BaXKHBIX BEILECTBAX: JKUPAX,
OeJIKax, yIIIeBOJaX — M MX POJIM B JKU3HH YEJIOBEKa
7 Pacuérsr:
7.1 110 popmMyIaM XUMHUYECKUX COETUHEHUI
7.2 Macchl (MacCOBOH) JIOJM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYICCKUM YPaBHEHUSIM

YYEBHO-METOJMYECKOE OBECITEYUEHME OBPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJBI 1151 YUEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



