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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XUMHH Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUs COCTaBJIeHA Ha
OCHOBE TpeOOBaHMIA K pe3ylIbTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMBbl
OCHOBHOTO 00111ero oOpa3oBanus, npeacrapieHHbIX B DI'OC 00O, a Takke Ha OCHOBE
¢benepanbHO pabodelt MpPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIICTIIIUH MTPETIOIaBaHUS
ydebHoro npenmMera « XUuMus» B 00pa3oBaTeiIbHbIX opranusanusax Poccuiickoit denepanuu.

[TporpamMma o xumum 1a€T MpeACTaBICHUE O IENSIX, OOIICH CTpaTeru 00yJICHHS,
BOCIIUTAHUS U PA3BUTHUS 00YUAIOIINXCS CPEJICTBAMHU YUEeOHOTO IIpeIMeTa, YCTaHABINBAET
00s13aTeNbHOE TIPEAMETHOE COJIepIKaHue, MTPelyCMaTPUBAET paclpeieIieHHe ero 1o KiaccaM
CTPYKTYPUPOBAHHUE I10 Pa3/eiiaM U TEMaM MPOrpaMMBbl [0 XUMUHU, ONIPEAENSAET KOJIUUYECTBEHHbIE
Y KQUECTBEHHBIE XAPAKTEPUCTUKHU COAEPKAHUSA, PEKOMEHIYEMYIO MOCIEI0BATEIIBHOCTh
W3YYCHHS XUMHUH C YIETOM MEKIIPEIMETHBIX ¥ BHYTPHIIPEAMETHBIX CBS3€H, JOTUKU yU4eOHOTO
IIpoLIecca, BO3PACTHBIX 0COOEHHOCTEN 00y4arOIIUXCsl, OIPEAENISIET BOZMOKHOCTH MpeAMETa JIs
peainzanuu TpeOOBaHUI K pe3ybTaTaM OCBOECHHUSI OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TaK)Ke TpeOOBaHMI K pe3ysibTaTaM 00yUYeHUsT XUMUHU
Ha ypOBHE LIeJieH N3y4eHUs IPEIMETa U OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIHLHOM
NeSITeIbHOCTH 00YYaroIIerocs Mo OCBOCHHUIO Y4eOHOTO COepKaHusl.

3HaHUE XUMHHU CIY>KUT OCHOBOM 11 (POpMHUPOBAHUSI MUPOBO33PEHHSI 00yUaroIIerocs,
€ro MpeCTaBICHUI 0 MaTEpPUaILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPalOT (hOPMUPYEMBIE
XUMHEN MpECACTAaBJICHUA O B3aUMOIIPECBPAICHUAX DHEPTUU U 00 9BOJIIOIIMHA BCUICCTB B IIPUPOJC,
O MyTSIX PelIeHuUs TI00aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — ChHIPhEBOH,
SHEPTEeTUYECKOU, TTUIIIEBOM M KOJIOTHUECKOW 0€301MacCHOCTH, IPOOIIEM 3paBOOXPAHCHHS.

I/IBY‘ICHI/IG XUMHU:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH 71l caMOpa3BUTHUSL U POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011l U PyHKIMOHATbHOMN IPaMOTHOCTH;

BHOCHT BKJIa]] B (DOPMHUPOBAHKE MBIIUICHHS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaroImxcs,
HABBIKOB UX CAMOCTOSTESIILHON Y4eOHOMU JAESITEIbHOCTH, SKCTIEPUMEHTAIBHBIX U
HCCIIEI0BATEIBCKUX YMEHUM, HEOOXOAUMBIX KaK B MIOBCEIHEBHOM JKU3HH, TaK U B
npohecCHOHANTLHOM e TEILHOCTH,

3HaKOMMUT CO CHCHH(bHKOﬁ HAayYyYHOT'O MBIIUJICHUA, 3aKJIaAbIBACT OCHOBBI HCJIOCTHOTO
B3IJiaa Ha CAMHCTBO NPUPOABLI U YCIIOBCKA, ABJIACTCA OTBCTCTBCHHBIM 3TAallOM B q)OpMI/IpOBaHI/II/I
CCTCCTBCHHO-HaquOﬁ I'paMOTHOCTH o6yqaloumxc;1;

CIOCOOCTBYET (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K IPUPOJIC, K YeJIOBEKY, BHOCHT CBOMW BKJIAJl B 3KOJOTHUECKOE 00pa30BaHKE
00yJaromuxcsl.

JlaHHBIC HampaBJIeHUs B 00y4EeHUN XUMHH 00ECTIEUYMBAIOTCS CIEIM(UKOI coepikaHus
Y4eOHOTO MpeIMeTa, KOTOPBIH SBISETCS NMeIarorniecky aJanTHPOBAaHHBIM OTPaKCHUEM
0a30BOif HAYKH XMMUU Ha OTIPEICTIEHHOM JTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIET0 00pa30BaHUs OPUEHTUPOBAH HA OCBOCHUE
00yYaroIUMHUCS CUCTEMBI ITEPBOHAYATBHBIX TIOHSATHIA XUMUHU, OCHOB HEOPTaHMYECKOW XUMUH U



HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX TOHATUH OpraHquCKOﬁ XHUMHU.

CtpykTypa conepkaHus IpOrpaMmbl 10 XUMHUH ¢(hOPMUPOBAHA HA OCHOBE CUCTEMHOI'O
noaxona k e€ nu3ydenuto. CoaepxaHue CKIabIBAETCS U3 CUCTEMBI TOHATUI O XUMHUECKOM
AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHIA 0 XMMHUYEeCcKOi peakiuu. O6e 3TH CUCTEMBI
CTPYKTYPHO OpraHW30BaHbI M0 MPUHIIMITY I1OCIEA0BATEILHOIO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKHUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCEIO €CTECTBO3HAHUS;
— Ilepuoanueckoro 3akoHa /. 1. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XUMUU;
— YUY€HHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3H;

— MPEeNICTaBICHUH 00 AIEKTPOIUTHIECKON JUCCOIMAIIUH BELIECTB B PACTBOpAX.

Teopernyeckue 3HaHUSA PACCMATPUBAIOTCA Ha OCHOBE SMIIMPUYECKH IOJyYECHHBIX U
OCMBICJICHHBIX ()aKTOB, pa3BHBAIOTCS TIOCIIEIOBATENHEHO OT OJHOTO YPOBHS K JPYTOMY,
BBITOJIHSASL PYHKIUU OOBSICHEHHS U TIPOTHO3MPOBAHUS CBONCTB, CTPOCHHUS M BOZMOKHOCTEH
MIPAKTHUYECKOr0 PUMEHEHHS U NTOJYyYEHNs H3y4aeMbIX BEIIECTB.

OcBoeHue MmporpamMmbl 0 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTABIISIIONIEN HAYYHON KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOW MTPUPO/IBI,
LIEHHOCTHOT'O OTHOLIEHUS K HAYYHOMY 3HAHMIO M METOJIaM II03HAaHMs B HaykKe. M3yuenue xumun
MPOMCXOIUT C IIPUBJICYCHUEM 3HAHUN U3 paHee U3y4YEHHBIX YU€OHbBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

[Tpu u3yyeHNH XUMHUHU MPOUCXOAUT OPMUPOBAHNE 3HAHUN OCHOB XUMUYECKON HayKu
Kak 00JIaCTU COBPEMEHHOT'0 €CTECTBO3HAHMSI, TPAKTUUYECKON JAEeSITEIbHOCTH YeJIOBEKa U Kak
OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a/1aua y4eOHOTO IpeMeTa COCTOUT B
(OpMHUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUM — Ba)KHEHIINUX (aKTOB, MOHATHM, 3aKOHOB U
TEOPETUUECKHUX MOJIOKEHUH, TOCTYITHBIX 0000IIEHII MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa
HAYyKH, B IPUOOIIEHUH K HAyYHBIM METOAaM MO3HAHUS IPU N3YYEHUU BEUIECTB U XUMHUUECKHUX
peakuuii, B pOpMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUH U UX IPUMEHEHUU B y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIeIOBATENIbCKOMN IeITeTIbHOCTH, OCBOSHUH MPaBUIJI 0€30MaCHOTO
oOpallleHus C BEECTBAMU B MIOBCEIHEBHON KU3HH.

[Tpn u3y4eHnn XMMHUK Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMs BaKHOE 3HAYCHUE
npuoOpenu Takue e, Kak:

— (popMUpPOBaHUE UHTEIUIEKTYaIbHO Pa3BUTOM JTMUYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHUIO PEIICHUH, CIIOCOOHOW aJanTUPOBAThCS K
OBICTPO MEHSIFOIIIMMCS YCIOBUSM KHU3HU;

— HalpaBJICHHOCTb 00yUYeHHs Ha CHCTEMATUYECKOE MMPUOOIIEHNE 00yYatOIMXCsl K
CaMOCTOSATEJIbHOM ITO3HABATEIIHOM ACSATENBHOCTH, HAYYHBIM METOAAM IO3HAHUS,
(OpMHPYIOIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— o0ecrieueHue yCIOBHiA, CHOCOOCTBYIONIUX MTPHOOPETEHUIO 00YJAIOIIUMUCS OTIBITA
Pa3HOOOpa3HOM NIEeATETLHOCTH, ITO3HAHUS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITIOUEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIBbHOC 3HAYCHUEC IJIA PA3JIMYHBIX BUIOB JACATCIbHOCTH,

— ¢opMupoBaHue 001IEeH PYHKITMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCJIE
YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUSI OKPY’KAIOIIETO MUPA, UCTIOIb3Ysl 3HAHUS U OIIBIT,



IMOJIYUYCHHBIC TP U3YYCHUHU XUMUH, IPUMCHATDH UX IIPU PCIICHUN HpO6J’ICM B HOBC€,I[H€BHOI71
KHU3HU U prI[OBOfI ACATCIIBHOCTH

— (popmupoBaHue y 00y4aroUIMXCsl TYMAHUCTUYECKUX OTHOLICHUH, TOHUMAaHUS LIEHHOCTH
XMUMUYECKHUX 3HAHUHU /17151 BBIPAOOTKHU HKOJIOTMUYECKH 11€7IeCO00pa3HOro MOBeIeHUs B OBITY U
TPYAOBOM JESITEIBHOCTH B LIENISAX COXPAHEHHs CBOETO 3/10POBbsI U OKPY’KaIOIIeH IpUPOAHOI
cpeasl;

— pa3BUTHE MOTHBAIIUH K 00Y4EHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHSI O0IIIEUEIIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npoduis ¥ HaPaBICHHOCTH AaJbHEHUIIero 00yueHusl.

OO611ee yncI0 YacoB, OTBEAEHHBIX JIJIsI M3YUYEHUSI XUMUU HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMsI COCTABIISIET B § Kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA
8 KJIACC
IlepBoHayajibHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Pons XuMUHK B )KM3HH Y€JIOBEKAa. XUMUS B CUCTEME HayK. Tena u
BemecTBa. Ou3nUecKkue CBONCTBA BEIIECTB. ATperaTHOe COCTOsIHHE BetiecTB. [lonaTre o
MeTOo/Aax MOo3HaHus B XUMHH. UHCThIe BemecTBa U cMecu. CriocoObl pa3iesieHus CMECEe.

ATOMBI M MOJIEKYJIbl. XUMUYECKHE 371eMeHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTeie U cil0KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BeniecTB. OTHOCHTEIbHAS aTOMHAs Macca. OTHOCUTEIbHAS MOJICKYJISIpHasA
Macca. MaccoBas J0JI1 XUMHWYCCKOI'O 3JICMCHTA B COCIMHCHHMU.

KomnuectBo BemectBa. Mosb. Mossipaas Macca. B3auMoCBsI3b KOJTMYECTBA, MACChHI
quclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacu€rel mo hopMyiiaM XUMHUYECKUX COSAMHEHUN.

dusnyeckre 1 XUMUYECKUE SIBICHUS. XUMHUYECKas peakius u e€ Mpu3HaKu. 3aKOH
COXPaHEHHUsI MAcChl BeUIeCTB. XUMUYEeCKue ypaBHeHUs. Kitaccudukammsi XuMHU4eCKIX peaKIuii
(coemuHeHUs, pa3IoKeHHsI, 3aMeICHUs, 0OOMEHa).

Xumuueckuii Ixcnepumenm:

3HaKOMCTBO C XUMHYECKON MOCYA0H, MpaBUiIaMu paboThI B 1ab0paTopuu U mpuéMamMu
oOpariieHus ¢ 1TabOpaTOpPHBEIM 000PYIOBAHUEM, H3YUCHHE U OMHCaHNEe (PU3HMUECKUX CBOKCTB
00pa3lioB HEOPraHWYECKHUX BEILECTB, HaOIroAeHue Gpu3nuecKux (MIaBlIeHUue BOCKa, TasHUE JIb/a,
pacTHpaHue caxapa B CTYIKE, KUIIEHUE U KOH/IEHCALUs BO/Ibl) U XMMHUYECKUX (TOPEHHUE CBEUH,
MPOKAJIMBaHUE MEIHOMN MPOBOJIOKH, B3aMMO/ICHCTBHIE MeJa C KUCIIOTOM) sIBIEeHU, Habto1eHne
U OTIMCaHUE MPU3HAKOB NMPOTEKAHMSI XUMUUECKHUX PEAKIHM (pa3iokeHue caxapa,
B3aUMO/ICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, pasioxenue ruapokcuna meau (I11) mpu
HarpeBaHuM, B3aMMOJICUCTBHE keme3a ¢ pacTBopoM cosn menu (1), uzyuenue cnoco6oB
paszeneHus CMecei: C MOMOIIIBI0 MAarHuTa, (PMIBTPOBAaHUE, BBITAPUBAHUE, TUCTUIIIALIMS,
xpomatorpadus, IpOBEJCHHE OUUCTKH TOBAPEHHOM COJIM, HA0JIIO/IEHUE U OITUCaHHE
pe3yJIbTaTOB MPOBEACHHUS ONbITA, UJUTFOCTPUPYIOLIET0 3aKOH COXPAHEHUsI MacChl, CO3/1aHNE
MOJIeJIe MOJIEKYT (ITapOCTEP KHEBBIX ).



Ba:xHeiiniue npeacTraBuTe/ M HEOPraHNYeCKUX BelleCTB

Boznyx — cmech ra3os. CocraB Bo3ayxa. Kuciopon — 37€MEHT 1 IpOCTOE BELIECTBO.
Haxoxnaenue kuciaopo/ia B mpupojie, puandeckue U XMMHUECKHe CBOMCTBA (peaKkIui TrOpeHus).
Oxcunpl. [Ipumenenune kuciopoa. CrocoObl MOTYUYEHUS! KUCIOpOJia B TaOOpaTOpHH U
mpoMbIIIeHHOCTH. KpyroBopoT kucnopoaa B npupoae. O30H — annoTpornHas Moau(pUKaIs
KHCIIOpOJa.

TemnoBoit 3¢ pexT XuMUUECKOH peakiuu, TEePMOXUMUYECKUE YPAaBHEHHUS, 3K30- U
SHJOTEPMHUUYECKHE peaKkuu. TOIUINBO: yroib U METaH. 3arpsa3HeHHe BO3/yXa, YCHICHHUE
NapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Boxopon — anemeHT u nnpocTtoe BemmecTBo. HaxoxieHne Bogopoaa B IpUpoe,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0BI oTydeHus. KucnoTel u conu.

MounsipHblit 00BEM Ta30B. Pacy€Thl 10 XMMUYECKUM ypaBHEHUSIM.

dusnueckue cBolcTBa BOAbL. Boaa kak pactsoputeins. PactBopel. HaceieHnusle u
HEHACBIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BeleCTB B Boze. MaccoBast 1011 BELIECTBA B
pacTtBope. XuMHUUYeCKue cBoicTBa BOAbl. OcHOBaHUA. Posib pacTBOPOB B IPUPOE U B JKU3HU
yesoBeka. KpyroBopor BozbI B Ipupojie. 3arpsi3HeHNe NPUPOIHbIX BoA. OXpaHa U OYUCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus Heopraanueckux coequnennii. Oxcunpl. Kinaccudukamus okcuIoB:
coJyieoOpasyrorire (OCHOBHBIC, KHCIOTHEIE, aMmpOTepHbIE) B HecoleoOpasytomue. Homenknarypa
okcuoB. du3nyeckue U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomydeHue oKCHIoB.

OcnoBanus. Knaccudukanust ocHOBaHUMN: METOYN U HEPACTBOPHUMBIE OCHOBAHHSI.
Homenknarypa ocHoBanuii. duznueckue U XUMUYECKHE CBOMCTBA ocHOBaHM. [loyuenue
OCHOBAHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnot. @u3ndeckre U XUMHUECKHe
cBoricTBa kuciot. Psg akruBnoctu MmetaiuioB H. H. bekerosa. [lonydyeHue Kucior.

Comu. Homenknarypa coneil. @u3znueckre U XuMu4yeckue cBoiicta cosieil. [lomyuenue
CcoJIeil.

I'enernueckas cBsA3b MEXKIY KIIACCAMU HEOPTAHUYECKUX COCTUHEHUM.
Xumuueckuii Ixcnepumenm:

Ka4eCTBEHHOE OIpeIeIIEHUE COIepKaHMsI KHUCIOpOa B BO3AyXe, MOIy4YeHue, cCoOupaHue,
pacro3HaBaHME U U3YUYECHUE CBOMCTB KHCIOPO/a, HaOJII01eHNE B3aUMOACHCTBUS BEILIECTB C
KHCJIOPOJIOM M yCIJIOBUSI BOSHUKHOBEHUS U IPEKpAILleHUsl TOPeHUsI (I10Kapa), 03HAKOMIICHUE C
o0pa3iaMu OKCUIOB U ONMCAHUE UX CBOICTB, NOJy4YEeHUE, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHUe CBOMCTB BOJI0poa (TOpEeHUe), B3auMoIelcTBIE Boiopoia ¢ okcuaom meau (1)
(BO3MO’KHO HCIOJIH30BAHUE BHICOMATEPUANIOB), HAOII01eHUE 00pa3I0B BEIIECTB KOJTUYECTBOM
1 Mounb, uccienoBaHre 0COOEHHOCTEN pacTBOPEHNUS BELIECTB C Pa3IMUHON pacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA,
B3alMOJICIICTBHE BOJIbI C METAJUIAMH (HATPUEM U KalblieM) (BO3MOYKHO HCIIOJIb30BAHKE
BUIEOMATEPHAJIOB), HCCIIEJOBaHNE 00PA3II0B HEOPTAHUYECKUX BEIIECTB PA3IIMIHBIX KIACCOB,
Ha0JI0/IeHUEe U3MEHEHHSI OKPACKU MHAMKATOPOB B paCTBOpaX KHUCIOT U IIeJIouel, u3yueHue
B3auMoeicTBus okcuaa meau (11) ¢ pactBopom cepHOI KUCTOTHI, KUCIIOT C METAJIJIaMH,



peaKHI/Iﬁ HeﬁTpaﬂHSaHHH, IMOJIY4YCHHNEC HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHUEC OHOI'O
MCTaJlJIa APYI'UM U3 PACTBOPA COJIH, PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCME «Baxwneiiie
KJIACCbhl HCOPTaHUYICCKHX COCI[HHGHPIﬁ».

Ilepuoauyeckuii 3axoH u Ilepnoanyeckas cucrema xumMu4eckux djiemenTos 1. U.
MenpeneeBa. CtpoeHne aToOMOB. XMMHYeCKas CBsA3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC
peakuun

HepBHe IOIIBITKH KHaCCI/I(I)I/IKaI_II/II/I XUMHUYECKHUX 31eMEHTOB. IloHsaTHE O rpymnmnax
CXOJHBIX 3JICMCHTOB (IJ.[GJIO‘-IHBIC U ICJIOYHO3CMCEIIbHBIC MCTAJJIbI, I'aJIOTCHBI, MHCPTHBIC I‘aSLI).
3J'ICMCHTBI, KOTOPBIC O6p3.3y}OT aM(bOTCpHLIC OKCHUABI U TUAPOKCHUBI.

IIepnonnueckuii 3akoH. [lepuonnueckas cuctema XUMUYECKUX 21eMeHTOB /1. 1.
MenneneeBa. KopoTkoneproanas u JyiMHHONIEpHoaHas ¢popmbl [leproanueckoii cucTeMbl
xuMuueckux aemMeHToB . . Menaeneesa. [lepuoapl u rpyribl. PU3NYECKUI CMBICHT
IIOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX s1ep. M3oTomnbl. Dnekrponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MEPBHIX 20 XUMHUYECKUX AIIEMEHTOB [leproanuecKol CHCTEMBI
. 1. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO JIEMEHTA 10 €ro MOJIOKEHUIO B
[Tepnonnueckoii cucreme /. I. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHU paanyCca aTOMOB XUMHWYECKUX 3JIEMCHTOB, MCTATINIMUCCKHUX
1 HEMETAJUINYECKUX CBOMCTB II0 rpymnmnaM v nepuogam.

3nauenue [lepuoguueckoro 3akona u [leproanueckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTUA HayKu U nipakTuku. [[. . MenzaeneeB — yu€Hblil U rpaKJaHUH.

Xumudeckas cBsizb. KoBaneHTHas (OJsSpHAS U HEMOJSPHASI) CBA3b.
DIEeKTPOOTPULIATENILHOCTh XUMHUUECKHX 3JIeMEHTOB. VloHHas! CBSI3b.

Crenenb okucieHus. OKUCINTEIFHO-BOCCTAHOBUTEIILHBIC pCaKknuunmn. Hpoueccm
OKHUCJICHHS U BoccTaHOBJICHU. OKUCIIMTEIIN 1 BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

HN3Yy4CHUC 06pa3u0B BCIICCTB MCTAJIJIOB U HEMCTAJIJIOB, BSaHMOﬂCﬁCTBHe THAPOKCHUIA
IIUHKa C paCTBOPpaMH KUCJIOT U menoqeﬁ, MPOBCACHUC OIIBITOB, NJUTFOCTPUPYIOIIHUX MIPUMCPBI
OKHUCIHNTCIIbHO-BOCCTAaHOBUTCIBbHBIX peaKI_lI/Ifl (FOpeHI/IC, pCaKknuun pa3jioKCHUs, COC,Z[I/IHCHI/IH).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexXnpeIMETHBIX CBSI3€H MPU U3YUYEHUU XUMUU B 8 KJIacCe OCYIIECTBIISIETCS
4epes UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHATUMN, TaK U MOHSATHH,
SIBJISIFOIIMXCS. CHCTEMHBIMU JUISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIUKJIA.

OO01re ecTecTBeHHO-HAYYHBIE MIOHATHUS: HAyYHBIN (DaKT, THIIOTE3a, TEOPHSI, 3aKOH,
aHaIn3, CUHTE3, Kiaccu(uKaIys, MepruoJuIHOCTh, HAOIIOICHNE, SKCTICPUMEHT,
MOJIETMPOBAHNE, U3MEPEHHUE, MOJICIIb, SIBJICHUE.

®u3uka: MmaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, H30TOIIBI,
PaIMOaKTUBHOCTD, MOJICKYJIa, DJICKTPUUECKHH 3apsij, BEIIECTBO, TEI0, 00BEM, arperaTHOe
COCTOsIHHE BCIIIECCTBA, a3, (1)H3quCKHC BCJIMYHHBI, CAUHUIBI USMEPCHHA, KOCMOC, IIJIAHCTHI,
3BE3061, CoHIIE.



buonorus: ¢orocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIIbl, TOPHbIE TIOPOABI, [T0JIE3HbIE UCKOMIAEMBbIE,
TOIJIMBO, BOJHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YJIbTAThl OCBOCHUS NPOIrpaMMbl OCHOBHOI'O O6H_IGFO 06p330BaHI/IH
JOCTUT'AOTCA B XOI€ O6y‘-I€HI/ISI XHUMHUHU B CIUHCTBC y‘-IG6HOI>i U BOCIIUTATEILHOM JACATCIIBHOCTHU B
COOTBCTCTBUU C TPpAAULTUOHHBIMU pOCCHﬁCKHMH COINMOKYJIbTYPHBIMH U TYXOBHO-
HPAaBCTBCHHBIMU LCHHOCTAMMU, IIPUHATHIMU B OGHIGCTBC npaBujiaM1 U HOpMaMHU MMOBCACHHUA U
CHOCOGCTBYIOT nponeccamMm CaMOIIO3HaHUA, CaMOPAa3BUTHUA U COLIMATIU3AlUA 06yqafonmxcs1.

JImgHOCTHEIC PE3YIbTATHI OTPAKAIOT TOTOBHOCTH O6y‘-IaIOHII/IXC$I PYKOBOACTBOBATHLCA
CHCTEMOM ITO3UTHUBHBIX OECHHOCTHBIX OpI/IeHTaI_[I/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTU Ha et
OCHOBC, B TOM YHUCJIC B YaCTH.

1) MNAaTPUOTUYIECCKOI'0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
Hay‘-IHOMy HaCJICAUI0, IOHUMAaHHWA 3HAYCHUA XHMH‘ICCKOﬁ HaYKI/I B JKU3HU COBpeMeHHOFO
o01ecTBa, CmOCOOHOCTH BJIAIECTh IOCTOBEPHOU MH(OpMAIEl 0 Mepe0BbIX JOCTHKCHHSIX U
OTKpI)ITI/IfIX MHpOBOfI nu OT€‘-I€CTBCHHOI7[ XHUMHU, SaHHTepeCOBaHHOCTI/I B Hay‘-IHI)IX 3HAHUAX 06
YCTPOMCTBE MHpa M OOIIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHUSA:

NpeaACTaBJICHHA O COUAJIBHBIX HOPMax U MpaBHUJIaX MEKINIHOCTHBIX OTHOIIICHUH B
KOJIJICKTUBCEC, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTH B O6H.[€CTB€HHO HOHCBHOP'I,
yqe6HOHCCHeHOBaTCHBCKOﬁ, TBOp‘-ICCKOfI " APpYyrux BUAAX ACATCIbHOCTHU, TOTOBHOCTHU K
pa3H006pa3H0171 COBMECTHOM ACATCIIBHOCTH IIPU BBIIIOJTHCHHUHU yLIe6HI>IX, IIO3HABaTCIbHBIX 3aJ1a4,
BBIITOJIHCHUHU XUMHUYCCKHUX SKCIICPUMCHTOB, CO3aHUN y‘{e6HBIX IMPOCKTOB, CTPEMJICHUA K
B3aMMOIIOHUMAHHIO U B3aMMOIIOMOIIIX B IIPOLECCC JTOM y‘le6H0fI ACATCIIBHOCTH, TOTOBHOCTH
OLIEHHUBATh CBOE MOBEJCHUE U MOCTYIIKH CBOUX TOBapI/IIJ_[eﬁ C IMMO3UIIMN HPAaBCTBCHHBIX U
IMPaBOBLIX HOPM C y‘léTOM 0CO3HAaHMS MOCJEICTBUM IMMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PEHYECKHUE NPECTABICHUS O BEILIECTBE U XUMUYECKON PEAKIINH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTAaBJISIOIINE OCHOBY JJIs
MOHUMAaHHMS CYITHOCTH HayYHOU KapTUHBI MHUpA, MIPEJICTaBIECHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBA35X YEJIOBEKA C IPUPOIHON Cpesol, 0 posn
XVUMHH B [TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

ITIO3HABATEJILHBIC MOTUBBI, HAIIPABJICHHBIE HA MOJy4Y€HHE HOBBIX 3HAHUN 110 XUMHH,
HE00X0IUMBIE /17151 00BsCHEHHS HAOII0AaeMBIX IPOLIECCOB U SIBIICHUH, TO3HABATEILHOM,
MH(GOPMALIMOHHON M YNTATENIbCKON KYJIbTYpbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHONU paboThI
C Y4eOHBIMM TEKCTaMH, CIIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEJICTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTHUH;

HWHTEpEC K 00YUYEHUIO U TTO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K



CaMOO6paSOBaHI/IIO, HpOCKTHOﬁ u I/ICCJIC,I[OBaTeHBCKOﬁ ACATCIIBHOCTH, K OCO3HAHHOMY BbI60py
HAIpaBJICHHOCTHU U YPOBHA O6yLICHI/ISI B ,[[aJ'ILHefII.HeM;

4) popMupoBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3/I0POBBII 00pa3 )KU3HH, OCO3HAHHME MOCIICACTBUH U HENPUATHE BPEIHBIX
npuBbIueK (YIOTpeOIeHUs alKoroJisi, HAPKOTUKOB, KYPEHHUs), HEOOXOAUMOCTH COOIIOICHHUS
npaBui 6€30MaCHOCTH NP 0OpallieHMH ¢ XUMHUUECKUMH BELECTBaMU B OBITY U peabHOM
KHU3HU;

5) TpPy10BOr0 BOCIIUTAHUA:

MHTEPEC K MPAKTUUYECKOMY M3YUEHHIO poeccuil U TpyJa pa3IudyHOro poja, yBaKeHHE
K TpYZy U pe3yjbTaTaM TPYJIOBOH AESITEIBbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS
MIPEIMETHBIX 3HAHUH 110 XUMUH, OCO3HAHHBIN BHIOOP MHIUBUAYAIbHON TPAEKTOPUH
MPOIOJDKEHUSI 00Pa30BaHUs ¢ yUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMMH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCIIEITHON PO(eCcCUOHATBLHON eI TEIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh aJallTUPOBATHCS B MTPOGECCHOHATLHON Cpejie;

6) 3K0J10rM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIICHUE K MIPUPOJIE KaK HCTOUYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, IOHUMaHUE [IEHHOCTH 3JI0POBOr0 U 0e30macHoro oopasa *Hu3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3MUECKOMY H ICUXUIECKOMY 37I0POBBIO,
OCO3HaHUE [IEHHOCTH COOJII0/IEHNUS IPAaBHJI O€30MaCHOT0 MOBECHUS MPU padoTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYaIUSX, YTPOXKAIOMINX 3I0POBBIO M KU3HH JIFOICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TOJIy4aeMble MPU U3yUYEHUU XUMUH, AJIS PeIICHHS
3a/1a4, CBSI3aHHBIX C OKPY’KAOLIEH MPUPOIHON CPEAOM, JIJIs MOBBILICHHS YPOBHS SKOJOTHYECKOM
KyJbTYpPbl, OCO3HAHUS II100aTbHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEM U MyTeH UX pereHHs
MOCPEACTBOM METOJIOB XUMUH, 3KOJIOTHUYECKOI0 MBIIUICHUSI, yMEHHSI PyKOBOJCTBOBATHCS UM B
[M03HABaTEJIbHOW, KOMMYHUKATUBHOM M COLMATIbHOM MPAaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B coctaBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIICISIOT 3HAYNMBbIE 17151 (POPMUPOBAHUS
MHUPOBO33peHUs O0IIeHAYYHbIE TIOHATHUS (3aKOH, TEOpHUs, IPUHLIUII, TUIIOTE3a, (PaKT, cUucTeMa,
MIPOILIECC, IKCIIEPUMEHT U JPYTOE. ), KOTOPBIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YICOHBIX
MpeIMeTax 1 MO3BOJISIOT HA OCHOBE 3HAHUU M3 3TUX MPEAMETOB (JOPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HAy4YHOW KapTHHE MUpPA, U YHUBEpPCAJIbHbIC YueOHbIC JeHCTBUS (ITI03HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIC), KOTOPhIE 00ecTieunBaoT (HOPMHUPOBAHKE TOTOBHOCTHU K
CaMOCTOSITEJIbHOMY IUIAaHHPOBAHUIO U OCYLIECTBIICHUIO YU€OHON €SI TENbHOCTH.

ITo3HaBaTe/1bHBIE YHHBePCAJIbHbIC YUeOHbIe el CTBUS
Ba3zoBble Jloruyeckue aeiicTBus:

YMEHUS UCIIOJIb30BATh IPUEMBI JIOTHYECKOT0 MBIIIICHUS IIPY OCBOCHUH 3HAHUM:
PacKpbIBaTh CMBICT XUMUYECKUX MOHITHH (BBIIEIATh UX XapaKTEPHbIE PU3HAKH,
YCTaHABJIMBATh B3aMMOCBA3b C IPYTMMH MOHATHSIMHU), UCIIOJIb30BaTh MOHATHUS AJ1s1 OOBSCHEHUS
OTJENbHBIX (DAKTOB U SIBJICHUM, BEIOUPATh OCHOBAHUS U KPUTEPUH I KiIacCUPUKALIUN
XUMHUYECKHX BELIECTB U XMMUYECKUX PEaKIUi, YCTaHABINBATh IIPUUNHHO-CIIEICTBEHHBIE CBSI3U



MCXKOY 00BbeKTaMU HN3YUYCHUA, CTPOUTDH JIOTHYCCKUEC PACCYKACHUA (I/IHIIYKTI/IBHBIG, ACOYKTHUBHBIC,
10 aHaJ'IOFI/H/I), JA€J1aTh BBIBOAbI N 3aKJIFOUYCHU A,

yYMEHHE PUMEHATH B MPOLIECCe MO3HAHUS NOHATHUS (IIPEIMETHBIE U METAIPEMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENIN, UCIIONIB3yEeMbIE B XMMUH, PEOOPA30BBIBATH IIUPOKO
IPUMEHSIeMbIE B XMMUU MOJIENIbHBIE MPE/ICTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMUYeckas (opMyia U ypaBHEHHE XUMUYECKON peaKkIMy — MpU pelIeHnn y4eOHO-
[I0O3HABATEIIbHBIX 3aa4, C YYETOM ITUX MOJCIBbHBIX IIPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKH U3YYaeMbIX O0OBEKTOB — XUMUYECKUX BELIECTB U
XMUMHUYECKHUX PEaKIii, BBIABIATH 0OIME 3aKOHOMEPHOCTH, IPUUUHHO-CIICCTBEHHBIE CBSI3U U
IIPOTUBOPEYUS B U3YYAEMBIX MIPOLIECCAX U SBJICHHUSX.

Ba3oBbie ncciregoBaTeILCKHeE 1eliCTBUA:

YMCHHUEC HUCITOJIB30BAaTh MOCTABJICHHBIC BOIMPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHM, a
TaKXC B Ka4€CTBC OCHOBBI AJI4A (I)OpMI/IpOBaHI/ISI THUIIOTE3bI 110 MPOBCPKE NPABUIILHOCTU
BBICKAa3bIBAEMBbIX CY)K,I[CHI/If/'I;

puoOpeTEeHNE OMbITA MO MIAHUPOBAHUIO, OPTaHU3AIMU U TIPOBEICHUIO YUEHUYECKUX
AKCIIEPUMEHTOB, YMEHHUE HAOIOAATh 3a XOJI0OM MPOIECCa, CAMOCTOATEILHO MPOrHO3UPOBATH €TO
pe3yJsbTaT, GopMyITUPOBaTH 000OMIECHUS W BEIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA,
UCCJIEIOBAHMs, COCTABIIATH OTUET O MPOAEaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BbIOMPATh, aHATM3UPOBATH U UHTEPIIPETUPOBATH MH(DOPMALIMIO PA3TUUYHBIX
BUJIOB U (DOPM IpeICTaBICHUS, TOIYYaeMYyIO U3 Pa3HbIX HICTOYHUKOB (HAyUHO-TIOMYJISIpHAS
JTUTEepaTypa XUMHUYECKOTO COACpkKaHMUsI, CIIpaBOYHbIe TOCOOUs, pecypchl HTepHeTa),
KPUTHYECKH OLICHUBATh MPOTUBOPEUNBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TIPUMEHSTh PA3JIMYHbIE METO/BI U 3aIIPOCHI IPH MOUCKE U 0TOOpE MHPOPMAIHH
¥ COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX JUIS BBIITOJHEHHS yUYeOHBIX U MO3HABATEIIBLHBIX
3aj1a4 ONpeaesIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B 00JIACTH UCTIOIb30BaHUS MH(DOPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBIIa/ICHUE KYJIbTYpOH aKTHBHOTO MCIOIB30BaHUS PA3TMIHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BEIOMPATh ONTHUMAJIBHYIO ()OPMY IpeACTaBICHUS
uH(pOpMaIU U WLTIOCTPUPOBATH peIlIacMble 33/1a41 HECIIOKHBIMH CXEMaMH, TuarpaMMaMH,
apyrumu popMamu rpaduku ¥ UX KOMOMHALUSIMH,

YMCHHC UCIIOJIB30BATh U AaHAJIM3UPOBATH B ITPOLICCCE yqe6H0171 n HCCHCHOB&TGHLCKOﬁ
ACATCIIBHOCTHU I/IH(l)OpMaLII/IIO O BJIMSAAHWUU TPOMBIINIJICHHOCTH, CCIILCKOI'O XO03siCTBa U TPpaHCIIOpTa
Ha COCTOAHUC 0pr>1<afo1uel71 HpPIpO,Z[HOfI CpCabl.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIbHBIC yqeﬁnble JelCcTBHUA:

YMEHHUS 331aBaTh BOIIPOCHI (B X0OJIe Iuajora u (WIin) IUCKYCCHH) 10 CYIIECTBY
o0cy)xaeMol TeMBbI, (POPMYIIMPOBATH CBOM MPEIOKECHUS OTHOCUTEIIEHO BBITTOJIHEHUS
MPEJI0KEHHOM 3a/1auu;

YMCHUA MPCACTABIATE TOJYUCHHBIC PE3YJIbTATHI I03HaBaTEIbHOU JCATCIIBHOCTHU B
YCTHBIX U MMCbMCHHBIX TCKCTAX; ACJIATh MPEC3CHTALUIO PE3YJILTATOB BLIITOJIHCHUA XUMHYCCKOT'O
JKCTIEpUMEHTa (71a00pPaTOPHOTO OTBITA, JTAOOPATOPHOU pabOTHI MO MCCIICTOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);



yMEeHUsI y4eOHOTO COTPYHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI! ITO3HABATEIBHON 1
HCCIIEI0BATENILCKON AEATENbHOCTH IPHU PEIICHUN BOZHUKAIOUINX MPoOJIeM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB M COTIIACOBAHUS MO3HUINI (00CYXeHNUS, 0OMEH MHEHUSIMU, «MO3TOBBIC
IITYPMBI», KOOPAUHAIMS COBMECTHBIX JIEHCTBUH, ONIpe/ieNieHHe KPUTEPHEB I10 OIICHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IpYyTHE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUA:

YMEHUE CaMOCTOSATENIBHO ONPEEIATh UENH AEATEIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATH U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO AEATEIBHOCTD, BHIOMPAThH
HaunOosnee 3¢ (heKTUBHBIE CIIOCOOBI PelIeHNs] y4eOHBIX U TO3HABATENbHBIX 33124,
CaMOCTOATENIBHO COCTABIIAITh WIM KOPPEKTUPOBATH IIPEIIIOKEHHBIN aJITOPUTM JIEUCTBUHI IIPU
BBITTOJIHEHUH 33JaHUN C YYETOM MOJTyYSHHS HOBBIX 3HAHUHM 00 M3ydaeMbIX 00BEKTaxX —
BEILIECTBAX U PEAKLHUAX, OLICHUBATh COOTBETCTBHUE MOJYYEHHOI'O pe3ysbTaTa 3asBJICHHOM 1IENH,
YMEHHUE UCIIONIB30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPEIaracMble B YCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJBbTATDI

B cocraBe npenMeTHBIX Pe3yIbTaTOB MO0 OCBOSHHIO 00S3aTEIBHOTO CO/ICPIKAHMS,
YCTaHOBJICHHOTO TaHHOU (hesrepanbHO paboue mporpaMMoid, BBIJIEISIOT: OCBOSHHBIE
00y4aroImuMICs HaydHbIE 3HAHUS, YMEHHSI U CIIOCOOBI ICUCTBUM, crienn(uIecKue s
peIMeTHOM 007acTH « XUMUS», BUIBI ASSITEILHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMUSI, €T0
MHTEPIIpEeTaluU, TPE0OPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalHsIX.

K koH1y o0y4enus B 8 kijiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpakaTh c(hOPMUPOBAHHOCTH Y 00YHYaIOIINXCSI YMEHUI:

® pACKPHIBATh CMBICII OCHOBHBIX XUMHUYECKHUX TOHSATUI: aTOM, MOJIEKYJia, XUMUYECKUIN
AJIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OHOPOIHAS U
HEOJHOPOJIHAs ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASl Macca, MaccoBasi J10JI1 XUMHYECKOTO
3JIeMEHTa B COCIMHCHUH, MOJISIPHBIA 00bEM, OKCHJT, KUCIIOTa, OCHOBAHHUE, COJIb,
ANIEKTPOOTPHUIIATETILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl PeaKIus, KiiaccuGuKamus
PEaKIMii: peaKIuy COCTUHECHHMS, PEaKITUU PA3JI0KEHHUS, PEAKIIUN 3aMEIICHHS, PeaKITuu
oOMeHa, 9K30- U PHIOTEPMUUECKIE PEaKIIUH, TeTIOBON A (PEKT peakiuu, Ipo aToMa,
AIIEKTPOHHBIN CIIOI aToMa, aTOMHasi OpOUTab, PaInyC aToMa, XUMHUECKasl CBSI3b,
MOJISIPHAS M HETIOJISIpHAs KOBAJIGHTHAS CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH,
pacTBOp, MaccoBasi A0S BellecTBa (MPOIIEHTHAsI KOHIIEHTPAIUs1) B pACTBOPE;

([ HIUTIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUH U IIPUMCHATH OTU

IIOHATUSA IIPU ONMCAHUM BEIIECTB U UX IIPEBPALICHUM;

® 1CNOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JUIsl COCTaBJI€HUS (POPMYIT BEIIECTB U
YPaBHEHUN XMMHUUYECKUX PEAKIINL;

@ OIpeeNsaTh BAJIEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENIEHb
OKHCJICHHS DJIEMEHTOB B OMHAPHBIX COCTMHEHUSX, TPUHAIIC)KHOCTD BEIIECTB K
OIpeeIEHHOMY KJIacCy COEAMHEHHH 1Mo hopMyam, BUJ XUMHUYECKON CBSI3U
(kKoBaJIeHTHas! U HOHHAs) B HEOPTraHUYECKUX COCUHEHMSIX;

® packpriBaTh cMbIci [lepuonnueckoro 3akoHa JI. 1. MeHneneeBa: 1eMOHCTPUPOBATH



IIOHHUMAaHHEe HCpHO,I[H‘ICCKOﬁ 3aBHCHUMOCTH CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT MX
IIOJIOKCHUS B Hepnonnqecxoﬁ CUCTCMEC, 3aKOHOB COXpPAaHCHHNA MAaCChI BCILICCTB,
IMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOI'O YYCHUS, 3aKOHA ABOF&I[pO;

OIMCHIBATh M XapaKTepu30BaTh TabanuHyto hopmy [lepronndeckoit cuctemMbl
XMMUYECKHX 3JIEMEHTOB: Pa3InyaTh MOHATHS «TJIaBHas noArpymnna (A-rpynmna)» u
«mo0ouHas noarpynmna (b-rpynmna)», mansie 1 GoJbIlINe MEPHOABI, COOTHOCUTD
0003Ha4YeHHUs1, KOTOphIe UMeroTcs B Tabnuue «[lepuonnyeckas cucreMa XUMHUECKUX
aneMeHTOB Jl. 1. MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAaMU CTPOECHUSI aTOMOB
XUMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, O0LIee YUCIIO JIEKTPOHOB U
pacripeielIeHue UX T10 3JIEKTPOHHBIM CIIOSIM);

I(J'IaCCI/I(l)I/IIII/IpOBaTI) XUMHYCCKUEC DJIEMEHTDBI, HCOPraHMYCCKHUEC BEIICCTBA, XUMHNYCCKUEC

peaKHI/II/I (HO ‘II/ICJ'Iy nu COCTaBy y‘-IaCTBYIOHH/IX B peaKIlI/II/I BGHICCTB, 110 TCHJIOBOMy
shdexry);

XapaKTePHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3TMIHBIX
KJIACCOB, NOATBEPIKAAsl ONMCAaHUE IPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUH;

IIPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX KAYE€CTBCHHOI'O COCTaBa,
BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX HpeBpaHJ,'eHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX;

BBIYMCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
J0JIF0 XUMHYECKOTO JIEMEHTa 110 (hOpMyJIie COeTMHEHNsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOIUTH PACYETHI 110 YPABHEHUIO XMMUYECKON pEaKIUU;

NPUMEHSATH OCHOBHBIE OIIEPAIlMU MBICTHTEIEHON JIESITETbHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHUE, 00001IeHHE, CUCTEMATHU3ALIHIO, KJIaCCU(UKALINIO, BBISIBJICHUE IPUUYUHHO-
CIICICTBEHHBIX CBSI3€H — ISl M3yYEHHS CBOWCTB BEIECTB M XMMUYECKUX PEaKIHi,
CCTCCTBCHHO-HAYYHbBIC MCTOABI ITIO3HAHUSA — Ha6J'IIOI[CHI/IC, HU3MCPCHHUC,
MOJIETTMPOBaHKE, SKCIIEPUMEHT (peasIbHbII U MBICIICHHBIN);

CJIeZIOBATh MPaBUJIaM I10JIb30BaHHsI XUMUYECKON MOCY10M U 1Ta0OpaTOPHBIM
o0opy/10BaHUEM, a TaKXKe MpaBUIaM OOpalEHHs C BEIIECTBAMU B COOTBETCTBHHU C
MHCTPYKLHUSAMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OINBITOB IO MOJTYYEHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KUCIOPO/1a), MPUTOTOBICHUIO
pacTBOPOB € ONpPEAEIEHHON MAaCCOBOM J0JIEW pacTBOPEHHOTO BEILIECTBA, INIAHUPOBATH
Y IIPOBOJIUTH XMMHYECKNE DKCIIEPUMEHTHI 110 PaCIIO3HABAaHUIO PACTBOPOB LICIIOUEH U
KHCJIOT C IOMOIIBIO0 UHJIUKATOPOB (JTaKMYC, (heHOoN(TaTent, METUIOPAHXK U IPYTHE).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaumenoBanmue KoaunuyecTBO 4acoB
A3TEJI0B ¥ TeM KOHTDONLHEL Mo e JnekTpoHHbIe (LM pPOBbLIE)
n/n P Bcero OHTpoO ¢ pa eckue o0pa3oBaTe/bHbIE PeCypChl
NPOrpaMMblI padoTsI padoThI
Pasnea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMus — BakHas
11 00J1acTh €CTECTBO3HAHMS 5 > bubmuoreka [JOK
' U IIPaKTUYECKOU https://m.edsoo.ru/7f41837¢c
JeATEIIbHOCTH YeJIOBEKa
12 BemecTBa u XuMH4ecKue 15 1 bu6mmoreka [JOK
' peakuuun https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3jen 2. Baxkneiiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. 6 bubnuoreka LIOK
) ITonsatre 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bomopon.Ilonsitue o ] 1 bu6mmoreka [JOK
’ KHCJIOTaxX U COJAX https://m.edsoo.ru/7f41837¢
73 Bopa. PacTBopbl. 5 1 1 bubmuoreka [JOK
' [TonsiTHe 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI
2.4 HEOPraHUYeCKUX 11 1 1 Bubmiorexa LJOK
) p . https://m.edsoo.ru/7f41837¢
COCTMHCHHM
Hroro no pazaeny 30

Paspnen 3. Ilepnonnueckuii 3axkon u llepuoguyeckas cucrema xumuieckux 3j1eMeHToB /[. U. MenaeseeBa. CTpoeHHne aTOMOB.
Xumudeckas cBsizb. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIMHU


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

[Iepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema
3.1 XHUMHYECKHUX 3JIEMEHTOB
. Y. Menneneena.
Crpoenue aroma

Xumuyeckas CBSI3b.
OKHCIIUTEIIBHO-
BOCCTaHOBUTEJILHBIE
peakuuu

3.2

Uroro no pazaeny

PesepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

15

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bub6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



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

Tema ypoka

[Ipenmer xumuu. Pons xumun
B J)KU3HHU 4YeoBeKa. Tena u
BEILlECTBA

ITougatue o MeTomax
MO3HAHUSI B XUMHUH

[IpakTnueckas padora Ne 1
«IIpaBwmiia paboThI B
naboparopuu U MPUEMBI
oOpariieHus ¢ 1ab0opaTOPHBIM
000pyT0BaHUEM)

YucThle BElecTBa U CMECH.
Cnoco0bI pa3zeneHus cmecei

[IpakTuueckas padora Ne 2
«Paznenenue cmeceit (Ha
IpUMeEpPe OYUCTKU
MTOBAPEHHOM COJIN)»

ATOMBI 1 MOJIEKYJIBI

ITOYPOYHOE IIVIAHUPOBAHUE
8 KVIACC

bu6mmoreka [JOK
https://m.edsoo.ru/ffod
210c¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
227¢

bu6mmoreka [IOK
https://m.edsoo.ru/ffod
23dc

bubmuoreka [JOK
https://m.edsoo.ru/ff0d
26c¢a

bubmuoreka [JOK
https://m.edsoo.ru/ffod
28c8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d



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

10

11

12

13

14

XUMHYECKHE DIIEMCHTEI.
3HaKu (CHMBOJIbI)
XUMHUYECKHUX DIIEMEHTOB

[IpocThie U CIIOXKHBIC
BeEIEeCTBA

ATOMHO-MOJIEKYJISIPHOE
y4eHue

3aKOH IIOCTOSIHCTBA COCTaBa
BemiecTB. XUMHUUecKas
¢dbopmyna. BaneHTHOCTb
aTOMOB XUMHUYECKUX
DJIEMEHTOB

OTHOCHUTENLHAA aTOMHAsA
macca. OTHOCUTEIBHAS
MOJICKYJISIpHAsE Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHCHNUU

KonunuecTBo BeecTsa.
Mouns. Monsipaas macca

Dusnueckre 1 XUMHUECKIE
SIBJICHUS. XUMHAYECKas

2a6¢

bubmuoreka [JOK
https://m.edsoo.ru/ffod
2bel&

bu6mmoreka [JOK
https://m.edsoo.ru/ffod
2a6¢c

bubmuoreka [JOK
https://m.edsoo.ru/ffod
2d50

bubmuoreka [JOK
https://m.edsoo.ru/ffod
2eae

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d
323¢

bubmuoreka [JOK
https://m.edsoo.ru/ffod
350c¢

bu6mmoreka [JOK
https://m.edsoo.ru/ffod
5230

bubmuoreka [JOK
https://m.edsoo.ru/ffod



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

15

16

17

18

19

20

21

peaKnus

[Ipu3Haku u ycnosus
IIPOTEKAHUSI XUMUYECKHUX
peakuui

3aKOH COXpaHEHHUsI MacChl
BEUIECTB. XUMUYECKUE
ypaBHEHHUS

Breramcnenns koandecTBa,
Macchl BEIIECTBA 110
YpaBHEHHUSAM XUMHUYECKHUX
peakuui

Krnaccudukanus XuMHIECKUX

peakiuii (CoeTMHeHHUS,
Pa3NoKEHUS, 3aMEILCHHS,
oOMeHa)

M. B. JlomoHOCOB —
YYEHBIN-OHUMKIIONIEIUCT.
O060011eH e U
CHCTEeMaTH3alus 3HaHUI

Kontponbnas pabora Nel no
TeMe «BemmecTBa u
XUMUYECKUE PEAKITHI

Bo3nyx — cmech razos.
CocraB Bo3nyxa. Kucnopon
— 3JIEMEHT U IIPOCTOE
BeniecTBo. O30H

37fa

bubmuoreka [JOK
https://m.edsoo.ru/ffod
3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ffod
3b88

bubmuoreka [JOK
https://m.edsoo.ru/ffod
5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
3134

but6mmoreka [IOK
https://m.edsoo.ru/ffod
40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
4290

bu6mmoreka [JOK
https://m.edsoo.ru/ffod
448e



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa

22

23

24

25

26

27

28

dusnyeckue U XUMUYECKUEC
CBOICTBa KHCIOPO/a
(peakiuy OKUCIICHHS,
ropenue). [lonstre 00
OKCHJAaxX

CriocoObI moTydeHHs
KHCIIOpOJia B 1abopaTopuu 1
MMPOMBIINIJICHHOCTH.
[TpumeHenne kuciopoaa

TemnoBoit a3 ekt
XMUMUYECKOH peaxiuu,
IMOHATHUEC O TCPMOXUMHUYCCKOM
ypaBHEHHH, IK30- U
OHAOTCPMHYCCKUX PCAKIIHUAX

TomnuBo (HeTH, yroib u
MeTaH). 3arpsi3sHeHUe
BO3JlyXa, CIIOCOOBI €ro
NpeI0TBPAICHUS

[IpakTnueckas pabora Ne 3
o teme «Ilonydenne n
coOupaHue KUCIOPOIa,
W3yYE€HHUE €r0 CBONCTBY

Bonopoa — anemeHt u
IIPOCTOE BELLECTBO.
Haxoxnenue B npupoe

dusznueckue U XUMHYECKHE
CBOWCTBA BOJIOPO/IA.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
4614

bubmuoreka [JOK
https://m.edsoo.ru/ffod
497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
4790

bu6mmoreka [JOK
https://m.edsoo.ru/ffod
4cda

bubmuoreka [JOK
https://m.edsoo.ru/ffod
4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
4ddo

bu6mmoreka [JOK
https://m.edsoo.ru/ffod



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

29

30

31

32

33

34

35

36

[Ipumenenue Bogopoaa

TloHsaTHE O KHCIIOTAX U COJIAX

Crioco6bI osryueHust
BOJIOpO/Ia B 1TabOpaTOpHH

[IpaxTuueckas padora Ne 4
o TeMe «I[lomydenue u
coOupaHue BoIopoaa,
U3YyYEHUE €r0 CBOMCTB»

MossipHbIii 00BbEM Ta30B.
3akoH ABoraapo

Brruncienus o0bEma,
KOJIMYECTBA BEIIECTBA T'a3a 110
€ro U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WM 00BEMY

Brruncienuns o0bEMOB ra3oB
10 YPAaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHa 00BEMHBIX
OTHOIIIEHUH Ta30B

dusnueckue U XUMHUYECKHE
CBOICTBAa BOJBI

CoctaB ocHoBanuii. ITousTue

4ddo

bubmuoreka [JOK
https://m.edsoo.ru/ffod
50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ffod
4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ffod
4142

bubmuoreka [JOK
https://m.edsoo.ru/ffod
542e¢

bu6mmoreka [JOK
https://m.edsoo.ru/ffod
55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
587a

bu6mmoreka [IOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

37

38

39

40

41

42

43

00 MHIUKaTOpax

Bopa xak pactBoputens.
Hacruimennsie u
HEHACHIIIICHHBIE PACTBOPHI.
MaccoBas 10715 BEIIEeCTBA B
pactBope

[IpakTuyeckas padora Ne 5
o teme «IIpurorosnenue
pacTBOPOB C ONPEIEIEHHON
MacCOBOM J0JIEH
PacTBOPEHHOTO BEILIECTBA»

Kontponbnas pabora Ne2 mo
teme «Kucnopoa. Bogopon.

Bona»

OKcCHIBI: COCTAB,
KIIaccuUKaIus,
HOMCHKJIATypa

HOJIy‘-IeHI/IC 1 XUMHUYCCKHUEC
CBOICTBa KHMCJIOTHBIX,
OCHOBHBIX H aM(bOTCpHBIX
OKCHAOB

OcHOBaHUSA: COCTaB,
KJ1accuukanms,
HOMCHKJIATypa

HOJIy‘-IeHI/IC 1 XUMHUYCCKHEC

https://m.edsoo.ru/ffod
59e2

bubmunoreka [JOK
https://m.edsoo.ru/ffod
5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
Seba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
6342

bubmuoreka [JOK
https://m.edsoo.ru/ff0d
664¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d
664e

bubmuoreka [JOK
https://m.edsoo.ru/ffod
67ca

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

44

45

46

47

48

49

50

CBOICTBa OCHOBAHUI

KwucmoTsl: cocras,
KITacCU(UKaIus,
HOMEHKJIaTypa

HOJIy‘-IeHI/IC 1 XUMHUYCCKHEC
CBOMCTBA KUCJIOT

Conu (cpemanue):
HOMEHKJIaTypa, CIIOCOObI
MOJTy4eHUs, XUMUYECKUE
CBONCTBA

[TpakTuyeckas padora Ne 6.
Pemenue
HKCIEPUMEHTAIBHBIX 33124
o Teme «OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COEIMHEHUI»

['enernueckas cBsA3b MEXKIY
KJIacCaMU HEOPTraHUYECKUX
COEeTUHEHUN

O06001IeHNEe U
CHUCTEMATHU3aUI 3HAHUN

Konrponsnas padora Ne3 o
TeMe "OCHOBHBIE KIIACCHI

https://m.edsoo.ru/ffod
67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ffodf
ee2

bu6mmoreka [JOK
https://m.edsoo.ru/ffodf
ee2

but6mmoreka [IOK
https://m.edsoo.ru/00ad
9474

bubmuoreka [JOK
https://m.edsoo.ru/00ad
9b7c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
9a50

but6mmoreka [IOK
https://m.edsoo.ru/00ad
9cb2

bu6mmorexa [JOK
https://m.edsoo.ru/00ad



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

51

52

53

54

55

56

57

HEOPTraHUYECKHUX
coequHeHuin"

[IepBbIe ONBITKH
KJIAaCCU(UKAIIUN XUMUIECKUX
anemeHTOB. [IoHsTHE O
rpynmnax CXOJHbIX 3JIEMEHTOB

[Iepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema

XUMHYECKUX 31eMeHTOB /[l. 1.

Meuneneena

[Tepuonpl, rpymibl,
IIOATPYIIIIEL

Crpoenue atomoB. CoctaB
aTOMHBIX sifiep. M30Tomsl

CrpoeHnue 31eKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
Ilepuonnueckon cucreMsl J1.
. MenneneeBa

XapakTepHucTHKa
XAMUYECKOI0 3JIEMEHTA I10
€ro IOJI0KCHHUIO B
[Tepuonuueckoit cucreme /1.
H. MenneneeBa

3nauenue [lepuonnyeckoro

9¢la

bubmuoreka [JOK
https://m.edsoo.ru/00ad
9ffa

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
ad2c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
a52c

bubmuoreka [JOK
https://m.edsoo.ru/00ad
a342

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
abbc

but6mmoreka [IOK
https://m.edsoo.ru/00ad
a824

bu6mmoreka [JOK


https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
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OBPA3OBATEJLHOM ITIPOT'PAMMBI
8 KVIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «HepBOHa‘laHBHHe XUMHNYCCKHEC ITIOHATHA»

PacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKHUX MOHSATUN: aTOM, MOJIEKYyJIa,
XUMUYECKUN JIEMEHT, POCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECh
(omHOpPOIHAS M HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCHTENIbHASI aTOMHAS U
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBas JI0JIsI XUMHUYECKOTO JIEMEHTA B COCTMHEHHUH, MOJISIPHBIA 00BEM,
XUMUYECKasl peaKilus, KjJacCuuKaius peakiuii: peakiui COeTNHEHNUS,
peaKuu pasyioKeHus, peakluK 3aMelleHus], peakliui oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIINH, TeTTIOBOU d(PeKT peakiuu, pacTBop,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTPAIHsl) B pacTBOpe

HITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH U
MMPUMCHSATD 3TU IMOHATHA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaIlICHI/II\/'I

HCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJISl COCTaBICHUS (POPMYIT
BEUIECTB U YPAaBHEHNI XUMHUYECKUX pEaKLUi

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MACChI BEIIECTB, IIOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraipo

OnpeaACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHI)IX COCOAUHCHHUAX

KJIaccu(UIMPOBATh XUMUYECKHE PEAKLUH (IO YUCITY U COCTaBY
YYaCTBYIOILINX B PEAKIMH BEUIECTB, 110 TEIIOBOMY 3 deKry)

BBIYUCJIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIDHYRO MAaCChbl BEIICCTB

BBIYHCIISATH MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 0 (hopMyIie
COCIMHEHMUS,

BBIYUCJIATE MaCCOBYIO JOJIIO BCUIECTBA B paCTBOPE

NPUMEHSTh €CTECTBEHHOHAYYHBIE METO b TO3HAHNUS — HAOJI0IeHNE,
U3MEpEeHHEe, MOJIETUPOBAHUE, SKCIIEPUMEHT (peasibHbIN U MBICIICHHBIN )

ITo Teme: «Baxueiimue MNPEACTAaBUTCIIN HCOPraHUYICCKUX BCIICCTBY»

PAaCKpBIBATHE CMBICJI OCHOBHBIX XUMHWYCCKUX MMOHSATHUH: OKCHJ, KMCJIOTa,
OCHOBAHHUE, COJIb

OTIPEIEeTISTh TPUHAIIC)KHOCTD BEIIECTB K ONPEeIEHHOMY KIlaccy
coeZiMHeHui o Gpopmynam

KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPraHN4CCKHUEC BCUICCTBA

XapaKTCpU30BaTh (OHI/ICBIBaTB) 06H_[I/IC XHUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBCPIKAAsA OITMCAHNUC IIPUMCPAMU MOJICKYJISIPHBIX



2.5
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2.7
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3.2

3.3
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3.5

3.6

3.7

ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHWYCCKUX peaKI_lI/Iﬁ

IMPOrHO3HUpPOBATH CBOMCTBa B€IICCTB B 3aBUCUMOCTHU OT UX KAYCCTBECHHOI'O
COCTaBa, BO3BMOXKHOCTHU IIPOTCKAHUA XUMHUYICCKHUX npeBpameHI/Iﬁ B
Pa3IUYHBIX YCIIOBUAX

CJIeIOBaTh MPaBUIIaM IMOJIb30BAHUS XUMHYECKON TTOCYA0H 1
1ab0paTOPHEIM 000PYIOBAHKUEM, a TAKXKE IMPaBUIIaM OOpAIICHUS C
BCIICCTBAMHA B COOTBCTCTBHUU C UHCTPYKIUAMU 10 BBIITOJIHCHUIO
J'Ia60paTOpHI)IX XUMHYCCKUX OIIBITOB I10 ITOJYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (BOIOPOAA U KUCIOPO/a), TPUTOTOBICHUIO
pPacTBOPOB C ONPEIETEHHON MAaCCOBOM J0JIEW pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATH U TPOBOAUTH XUMHUYCCKUC SKCIICPUMCHTBI 11O
pacro3HaBaHUIO PACTBOPOB IIENIOUEH W KUCIOT C IOMOIIBI0 HHIUKATOPOB
(maxmyc, GpenondranenH, METHIIOPAHK U IPyTHE)

IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUECKON peakuun

ITo Teme: «Ilepnoguueckuii 3axoH u [leproanueckas cucrema
xumuueckux 3iaeMeHnToB . . Mengeneera. CTpoeHue aTOMOB.
XI/IMI/I‘-ICCKaH CBA3b. OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITeJ'II)HBIG peaKHI/II/I»

PacCKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX ITOHATUH: PO aToOMa,
AJIEKTPOHHBIN CJIOM aToma, aTOMHasi OpOUTalb, pajnyc aroma,
XUMUYECKas CBs3b, MOJISIPHAs U HEIIOJISIPHAs KOBAJICHTHAs CBA3b,
JJIEKTPOOTPHUILIATEILHOCTE, HOHHAS CBA3b, HOH, KATUOH, aHUOH, CTEIICHb
OKHUCJICHUA

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

OIKCHIBATH M XapaKTepru30BaTh TabIuuHyto popmy [leproanueckoi
CUCTEMBI XMMHUYECKUX 3JIEMEHTOB: pa3INyaTh MOHATHUS «TJIaBHAasI

noarpymnmna (Arpymnmna)» u «mobounas noarpynna (brpymmna)», «manbsie» u
«00JIBIINE» TEPUO/IbI

packpsbiBaTh cMbIci [Iepuoanueckoro 3akona /I.1. Menneneesa:
JEMOHCTPUPOBATh IOHUMaHHUE NIEPUOINIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX I0JI0KeHus B [lepuoguueckoit cucreme

COOTHOCHUTH 0003HAYCHMSI, KOTOPHIE UMEIOTCS B TAOJIHIIC
«ITepnoanueckas cucrema xumudeckux snemeHToB .M. MenneneeBa» ¢
YUCJIOBBIMU XapPAKTEPUCTUKAMH CTPOCHHS aTOMOB XUMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsl Sapa, 00IIee YUCIIO0 FICKTPOHOB U
pacmpeiesieHue UX 10 JICKTPOHHBIM CJIOSIM)

ONpCACIIATh CTCIICHDb OKUCJICHUA 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

ONpCaAciIsATL BUI XHUMHYECKOU CBI3U (KOBaHeHTHaﬂ u I/IOHHaH) B
HEOPTaHNYCCKUX COCIUHCHUAX
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ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
8 KVIACC

IIpoBepsieMblii 3JIeMEHT COACPKAHUS
HepBOHa‘IaJ'II)HBIe XUMHWYECKUEC ITOHATHUS

Hpe,uMeT XuUMHH. Poib XMMHM B KU3HH YelIOBeKa. XUMHUSI B CUCTEME HayK. Tenau
BemrecTBa. u3nMUecKre CBOMCTBA BEIISCTB. AI‘pGF&THOC COCTOSIHHEC BCIICCTB

IToustre o MeTogax mo3HaHug B xuMuH. YucTele BemecTBa U cMecu. CrrocoObl
pazzaeneHus: cMecen

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMUUYECKHUX 3JIEMEHTOB.
[IpocTeie u cnoxHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

XuMuueckas (popMyna. BanenTHOCTE aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BenlecTB. OTHOCHTEIIbHAS aToMHAs Macca. OTHOCUTEIbHAS
MOJICKYJISIpHAas Macca. MaccoBas 10JIs XMMHAYECKOI0 3JI€MEHTa B COSIMHEHUH

KomnuectBo BemecrBa. Moisb. Moisipaas Mmacca. B3auMoCBsI3b KOJTMYECTBA, MACCHI
Y YHCJIa CTPYKTYPHBIX €/IMHUII BemiecTBa. Pacuérel mo popmyiiaMm XuMHUUYECKHUX
COEMHEHMI

duznyuecKre 1 XUMUYECKHE SIBICHUS. XUMUYECKas peaklus 1 €€ Mpu3HaKku. 3aKOH
COXPaHEHHsI MacChl BellecTB. XuMudeckue ypaBHenus. Kiaccupukanus
XUMHYECKUX PeaKiuii (COeTUHEHHsI, Pa3I0KEHUS, 3aMeIlIeHHUs, OOMEHA)

XUMUYECKUHN HKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCY0H, C TpaBUIIaMH
paboThl B 1abopaTopuu u nmpuéMamMu oOpalieHus ¢ 1abopaTOpHBIM
o0opyI0oBaHUEM, U3yUEHHUE U OMHCcaHKue (PU3MUECKUX CBOMCTB 00pa3LoB
HEOPTraHWYECKHUX BEIECTB, HAOM0eHNE HU3NUeCKUX (TIJIaBJICHHUE BOCKA, TAsTHUE
Jb/a, pacTUpaHHe caxapa B CTYIIKe, KUIIEHUE U KOHJIEHCAIUS BOJIbI) U XUMUYECKUX
(ropeHue cBeud, MpOKaJTUBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C
KHUCTIOTOM) SIBIIEHUH, HAOIIOICHNE U ONMCAHUE MPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peaklnii (pa3iiockeHue caxapa, B3auMoJICHCTBUE CEPHOM KUCIIOTHI C
xyopuaom Gapus, paznoxenue ruapokcuna meau(ll) mpu HarpeBanum,
B3anMo/eiicTBHe kene3a ¢ pactBopoM conu Meau(Il), uzydenne cnoco6os
paszzeneHus cMece (C TOMOIIbI0 MarHuTa, (GUIBTPOBAaHUE, BHITIAPHBAHHE,
TUCTUIUISLNS, XpoMaTorpadus), MpoBeACHNE OUNCTKY MTOBAPEHHOM COH,
HAOII0/IEHUE W ONMCAHKUE PE3yJILTATOB IMPOBEICHUS OIBITA, UJLUTFOCTPUPYIOLIETO
3aKOH COXPaHEHUS MACChI, CO3IaHUE MOJIETICH MOJIEKY (IIapOCTEPIKHEBBIX )

Baxwueriuye npencraBuTeN HEOPraHMYECKUX BEIECTB

Bo3znyx — cMech razos. Coctas Bo3fyxa. Kuciopon — 3jieMeHT U mpocroe
BeniecTBo. Haxoxxaenue Kucioposia B IpupoJie, prusnyeckre u XuMUIecKre
cBoiicTBa (peakuuu ropenust). Oxcunsl. [lpumenenue kucnopoaa. Criocoobt
MOJTyYEeHHUs KUCIIOPOo/1a B IaOOPAaTOPUH U POMBIIITIEHHOCTH. KpyroBopot
Kucinopoaa B npupojae. O30H — aioTponHas MoIupUKAII KHCIOpoaa

TennoBoii 3pPeKT XMMUIECKON peaKIui, TEPMOXUMUYECKUE YPAaBHEHUS, DK30- U
SHAOTEPMUYECKHE peaKUU. TOIIMBO: YroJib U METaH. 3arpsi3HEHUE BO3ayXa,
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

yCUJIEHHE TapHUKOBOTO 3 (ekTa, pazpylieHue 030HOBOTO €105

Bonopoa — snemeHT u npocroe BeuecTBo. Haxoxaenue Boopoia B IpupoIe,
($hu3HYeCcKUe U XUMHYECKUE CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI MOTYUYCHUSI.
Kucnote! 1 conu

MossipHblit 006EM Ta30B. Pacy€Tbl o XUMHUUYECKUM YpaBHEHHUSIM

duznueckue cBoiicTBa BoAbl. Boaa kak pactBoputeins. PactBopel. HacelmeHHbie n
HEHaCBILICHHbIE pacTBOPHI. PacTBOpUMOCTS BemiecTs B Boe. MaccoBast 101
BEIIIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BO/Ibl. OcHOBaHus. PoJib pacTBOpOB
B IIPUPOJIE U B )KU3HM 4YesloBeKa. KpyroBopoT Bobl B IpUpoie. 3arpsA3HEHNE
IPUPOAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOAHBIX BOJ

Knaccudukanus neopranmueckux coeauaennid. Oxcuapl. Knaccudukamms
OKCHJIOB: coJjieoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U
HecoJeoOpasyromue. HomeHnkiatypa okcuioB. dusnueckue 1 XUMUYECKUE
cBONCTBa OKCHIOB. [losryueHne okcuaoB

OcHoBanus. Knaccudukaiius 0oCHOBaHUH: METOYU U HEPACTBOPUMBIC OCHOBAHHUSI.
Homenxkinarypa ocHoBanuii. duznueckre U XUMUYECKUE CBOMCTBA OCHOBAHUM.
[TonydyeHnue ocHOBaHMIA

Kucnoter. Kmaccudukanms kuciaor. Homenknarypa kucinor. @uzndeckue u
XUMHUYECKHE CBOMCTBA KUCTOT. P aktuBHOCcTH MeTasuioB H.H. bekerosa.
[Tonydyenue kuciaor

Conu. Homenknarypa comneit. @u3znyeckre 1 XuMUYECKHE CBOMCTBA COJIEH.
ITomyuyenue coiuen

I'erermueckas cBSI3b MCXKIY KiIacCaMi HEOPTaHUYCCKUX CO@HI/IHGHI/Iﬁ

XUMHUYECKUH HKCTIEPUMEHT: KaU€CTBEHHOE OIPEACIICHUE COAEPKaHUs KUCIOPOIa B
BO3JlyX€, MOJTy4yeHue, CoOupaHue, pacro3HaBaHUEe U U3YYEHUE CBOMCTB KUCIOPO/a,
HaOII0/IEHUE B3aUMOICHCTBUS BEIIECTB C KHCIOPOJIOM H YCIOBUSI BOZHUKHOBEHUS
Y TIpeKpanicHus rTopeHus (Moxapa), 03HaKOMJICHHE ¢ 00pa3IiaMi OKCHJIOB H
OIHCaHWE X CBOMCTB, MOJIyYCHHE, COOUpPAHUE, paCIIO3HABAHUE U U3YUCHHE
CBOMCTB BOJI0poa (ropeHue), B3aumoieicTBre Bogopoa ¢ okcugom meau(Il)
(BO3MO>HO HCIIOIB30BAHUE BUIEOMATEPUAIIOB), HAOIIOACHUE 00Pa3IloB BEIIECTB
KOJTMYECTBOM | MOJIb, HCCIIeZIOBAaHUE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3IMYHON PaCTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHON
MAacCCOBOM J0JIell paCTBOPEHHOTO BEIIIECTBA, B3aUMOJIEMCTBUE BOJIbI C METAILIAMH
(HaTpueM U KayblreM) (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPHUAIIOB),
oTpe/iesIeHUue PacTBOPOB KUCIIOT U LIEI0YEH ¢ TOMOIIbIO HHAUKATOPOB,
HCCIIeI0BaHNE 00Pa3Il0B HEOPTAHUIECKUX BEIIECTB PA3TUIHBIX KIJIACCOB,
HaOII0/IeHUE U3MEHEHHS OKPACKU MHAMKATOPOB B paCTBOPAX KHUCIIOT U IIeNOYeH,
n3ydeHue B3aumoecteus okcuaa meau(Il) ¢ pactBopom cepHoOt KUCTOTHI, KUCIIOT
C MeTaJUIaMH, peaKIfii HeHTpanu3aluu, MoTy4eHHe HepaCTBOPUMBIX OCHOBAHHIH,
BBITECHEHHE OJIHOTO METaJlla APYTUM U3 PacTBOpa COJIH, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BakHeillne Kiaccbl HEOPraHUYECKUX
COETUHEHUI»
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[Tepuonnueckuii 3akoH u [lepruoanueckas cucteMa XUMUYECKHUX 3aeMeHToB 1. 1.
MemnneneeBa. CTpoeHre aTOMOB. XUMUYECKast CBsA3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

HepBLIe IIOIIBITKHU KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYECKUX 3JIeMeHTOB. IloHsaTHE 0O rpymnmnax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIC METAILIbI, TAJIOTEHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aMpOTEepHBbIEC OKCUIBI U
THIPOKCHIBI

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema XUMHUIECKUX d1aeMeHToB JI. 1.
MenneneeBa. KopoTkoneproanas u JyimHHONIEpHoaHas popmbl [lepuounueckoit
cucTeMbl XuMHueckux anemeHToB .M. Menneneesa. Ileproasl u rpymisl.
@U3HYECKHUI CMBICIT IOPSAIKOBOIO HOMEpa, HOMEPOB IIEPUO/IA U IPYIIIBI JIEMEHTA

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUECKUX HIIEMEHTOB

[Tepuoanueckoit cucremsl /.. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA MO ero noyoxeHuto B [lepuoanueckoi cucreme [I.M1. Menneneesa

3aKOHOMEPHOCTH U3MEHEHUS PaInyCca aTOMOB XUMHUYECKHUX JIEMEHTOB,
METaJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO TPYIINIaM U MEeprUoaaM. 3HAUYCHUE
[Tepuonnueckoro 3akoHa u Ilepruonueckoi CUCTEMbI XUMHUUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTtuku. .M. MeHneneeB — y4€HbIN U TpakIaHUH

Xumudeckas cB3b. KoBajaeHTHas (HOJ'IHpHaH )51 HGHOHSIpHaH) CBA3b.
BHGKTPOOTpI/IIIaTeJH)HOCTb XUMHUYECKHX 3JIEMEHTOB. loHHAas CBSI3b

Crenens okucieHust. OKUCIMTEIIFHOBOCCTAHOBHUTEIIHHEIC pCaKIuu. Hpoueccm
OKHUCJICHHS U BOCCTaHOBIICHHS. OKHUCIINTEIIN ¥ BOCCTAHOBUTEIIN

XUMHUYECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3LOB BELIECTB METAJUIOB
HEMETAJUIOB, B3aUMOJCHCTBIE THAPOKCH/IA IIMHKA C pAaCTBOPAMH KUCIIOT U
LIEJI0YEH, IPOBEICHUE OIBITOB, MIUIFOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakluu pas3yioKeHUs, COCTMHEHUS)



ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI OCHOBHOI'O

Kon
NpoBepsieMOro
TpeOoBaHMs

1

1.1

1.2

1.3

2.1

OBHIET'O OBPA3OBAHUA

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yJabTaTaM 0a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl
OCHOBHOIO0 0011ero oopa3oBanusi Ha ocHoBe PI'OC

Hp CACTaBJICHHUC:

0 MT03HABAEMOCTH SIBJICHUI MPUPObl, TOHUMAaHUE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHHS, KOMIIOHEHTA O0IIeH KyIbTYpbl U MPAKTUYECKOM
JEATEeIbHOCTU YeJIOBEKA B YCIIOBUSAX COBPEMEHHOTO OOIIECTBA;
ITOHUMaHNE MECTa XUMHUU CPEIN JPYTUX €CTECTBEHHBIX HAYK

0 HAYYHBIX MCTOJAX IMO3HAHUs, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUICCKUX METOAAX UCCIICAOBAHUSA BCUICCTB U NU3YUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN JIs1 00BSICHECHHS
CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccruoHanbHOMN ACSITEIBPHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMHU TEXHOJIOTHSMHU, OCHOBAHHBIMH Ha JIOCTHKCHHSX
XUMHAYECKOU HAayKH, 9TO IMO3BOJIUT O6yanOHII/IMC${ paccMaTpruBaTh XUMHIO
Kak cepy cBoeit Oyayiei mpodhecCHOHATLHON JICATEIBEHOCTH U CACTaTh
OCO3HAHHBIH BEIOOp XUMHUH KaK MPO(HUIHHOTO MpeIMeTa MPH MEPEeXoe
Ha YPOBEHb CpPETHEr0 001Iero 00pa3oBaHus

Bianenue cucteMoil XUMUYECKUX 3HAHUN U YMEHUE IIPUMEHATh CUCTEMY
XUMUYECKUX 3HAHUM, KOTOPasi BKIIIOYAECT:

Ba)KHEHIIINE XMMUYECKHE TOHATHSA: XUMHUUECKHUM JIEMEHT, aToM,
MOJIEKYJIa, BEILIECTBO, IPOCTOE U CI0KHOE BEILIECTBO, OJTHOPOHAS U
HEOJIHOPO/IHAS CMECh, OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJIIpHAs MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIA 00BEM, OKCHUTI,
KHCJI0Ta, OCHOBAHUE, COJIb (CpeqHss), XUMUUECKas peaklus, peaKkiuu
COCIMHEHMUSI, PEAKIINH PA3JIOKEHUS, PEAKIIUN 3aMEIICHHUS], PEaAKIIUI
oOMeHa, TerI0Bor 3PPEKT peakiiu, YK30- U SHIOTEPMHUECKHUE PEAKIIHH,
pacTBOp, MaccoBasi A0JIsI XMMUYECKOTO AIEMEHTA B COEIUHEHUH,
MaccoBas JI0JIs U MPOIIEHTHAs! KOHIEHTpAIUs BELIECTBA B PaCTBOPE, SJIPO
aToMa, SJICKTPOHHBIN CJI0OM aToMa, aTOMHAasi OpOUTalIb, paNyC aToMa,
BaJICHTHOCTbB, CTCIICHDb OKHMCIICHUA, XUMHWYCCKAaA CBA3b,
ANEKTPOOTPHUIIATEIIBHOCTD, TIOJISIPHASI U HETIOJISIPHAsT KOBAJICHTHAs CBS3b,
MOHHAs CBSI3b, METAJNIMYECKAs CBS3b, KPUCTALTMYECKAsI pEIIETKa
(aToMHas1, HIOHHAsA, METAJUTMYECKas, MOJICKYJISipHAas ), HOH, KATHOH, aHUOH,
AIIEKTPOJIUT U HEIJIEKTPOJIUT, JIEKTPOIUTHUECKAs] JUCCOLUALUS, PEAKIIUN
MOHHOTO OOMEHA, OKUCITUTEIFHO-BOCCTAHOBUTEILHBIE PEAKITUH,
OKHCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIJICHHUE,
AIIEKTPOJIN3, XMMHUUECKOE paBHOBECUE, 0OpaTUMBbIE U HEOOpAaTUMBIE



2.2
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3.1

3.2

33

34

7.1
7.2
7.3

peaxkuuu, CKOpocTb XMMMUECKOH peakuuu, kartanusarop, [1/1K, koppo3us
METAJIJIOB, CILIABBI

OCHOBOIIOJIAraloIIKe 3aKOHbI XUMHH: 3aKOH COXPAaHEHHUS MacChl,
nepuoanyeckuit 3akoH J[.1. MeHeneeBa, 3aKOH TOCTOSTHCTBA COCTaBa,
3aKOH ABOTaJIpO

TEOPUM XUMHH: ATOMHO-MOJIEKYJISIPHAsI TEOPHUsL, TEOPHS
JIEKTPOJIUTUYECKON AUCCOLMALIUI

Brnanenne ocHoBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOUAIOLIEH

YMEHHE NTPaBUIIBHO UCIOIb30BaTh U3yUEHHBIE BELIECTBA U MaTEpUaIbI (B
TOM YHCJIe MUHEpaJIbHbIC yIOOPEHNUS, METAIIJIBI M CIUTABHI, TPOAYKTHI
nepepaboTKK NPUPOAHBIX UCTOYHUKOB YTIIEBOIOPOIOB (YIJIs,
MIPUPOJIHOTO rasza, He)TH) B OBITY, CETLCKOM XO03HCTBE, Ha IPOU3BOJICTBE
Y TIOHUMaHUe 3HA4EeHUs KUPOB, OEIIKOB, YIJIEBOAOB Ul OpraH1u3Ma
4es0oBeKa; yMEHHE MTPOrHO3UPOBATh BIUSHNE BEIIECTB U XUMHUECKUX
IPOLIECCOB Ha OPTaHU3M UYEJIOBEKA M OKPY KAIOLIYIO IPUPOJHYIO CpERY

yMEHHE UHTETPUPOBATh XUMUUECKHE 3HAHUS CO 3HAHUSIMU JIPYTUX
y4eOHBIX IPEAMETOB

HaJIMYUE OMbITa pabOThI C Pa3IMYHBIMU UCTOYHUKAMHU HHPOPMAIIIH 110
XUMHHU (Hay4yHasl ¥ Hay4HO-TIONYJIipHasl IMTepaTypa, ClIOBapH,
CIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

yMEHHE 00bEKTHBHO OIICHWBATh MH(OPMAIIHIO O BEIIECTBAX, UX
[IPEBPALLICHUAX U IPAKTUYECKOM IIPUMEHEHUH U YMEHUE UCIIONIb30BaTh €€
JUIS pellleHus] yueOHO-TI03HaBaTeNbHbIX 3a1a4

Bnagenne ocHOBaMH NOHATHHHOTO alniapaTa U CUMBOJIMYECKOTO SI3bIKA
XUMUH JUIS COCTaBJIEHUs (POPMYJI HEOPraHNYECKUX BEILIECTB, yPAaBHEHUIN
XMMUYECKUX peakiuif; ocHoBamu xuMmudeckoil HomeHknatypsl (IUPAC u
TPUBHUAIILHON)

YMeHue o0bACHATH CBSI3b MOJIOKEHU 1eMenTa B [lepuonnueckoit
CUCTEME C YHCIIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHUSI ATOMOB
XMMUYECKHX JIEMEHTOB (COCTaB U 3aps] sapa, o0lIee YuciIo
AIIEKTPOHOB), PACIPEIETICHUEM IEKTPOHOB 10 SHEPTETUUECKUM YPOBHSIM
aTOMOB IIEPBBIX TPEX MEPUOJOB, KA U KaIbLUs

IIpencrasnenue o NEpUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB (paZinyC aToMa, 3JIEKTPOOTPULIATENILHOCTD), IPOCTHIX U
CJIOXKHBIX BEILECTB OT II0JIOKEHUS JJIEMEHTOB B [lepuonuueckoit cucreme
(B MasnpIX IEPUOAX U IVIABHBIX MOATPYIIAX) U 3JEKTPOHHOIO CTPOECHHUS
aToma

YMmenue knaccuuuupoBarh:
XUMHUYECKHUE AIEMEHTBI
HEOpraHMYecKre BellecTBa

XUMHUYCCKHUEC pCaKInn



8.2

8.3
8.4

9.1

9.2

93

10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12
12.1

YMeHne onpenesnsirTh:
BaJICHTHOCTb U CTENIEHb OKUCIEHUSI XUMUYECKUX IIEMEHTOB, 3apsii HOHA

BHJI XUMUYECKOH CBS3U U TUIl KPUCTAIINYECKON CTPYKTYPBI B
COCIMHEHUAX

XapakTep cpeibl B BOJAHBIX pPacTBOpax BEUIECTB (KMCIOT, OCHOBAHUI)
OKHCIIUTENb U BOCCTAHOBUTEIb
YMeHune XapakTepu30BaTh GU3NUECKUE U XMMUYECKHE CBOWCTRA!

IPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOA, IpaduT, ajiMa3, KpEMHUII,
a3oT, ¢ocdop, cepa, XJI0p, HATPU, KaJIUA, MarHUH, KaJbIIui, ATFOMUHUN,
KEIe30)

CJIO’KHBIX BEIIECTB, B TOM YHUCIIE MX BOJHBIX PAaCTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPO/I, OKCUJIBI M TUAPOKCHAbI MeTauioB [-I1TA
rpynmn, antomunus, meau (II), nunka, sxenesa (11 u I1I), okcuap! yriepona
(I u IV), xpemuus (IV), azora u pocdopa (IIl u V), cepsr (IV u VI),
CEpHUCTas!, CepHasi, a30TUCTAas, a30THasA, pocdopHasi, yroibHas,
KpEMHHUEBAs KUCJIOTA U UX COJIH)

IIPOTHO3UPOBATH U XapaKTE€PHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa U CTPOEHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTHU OT UX
CBOWCTB, BO3MOKHOCTb IIPOTEKAHUS XUMHUECKUX MTPEBpAILECHUI B
Pa3NUYHBIX YCIOBUAX

YMeHHne cocTaBIsSITh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUS peaKIUii, B
TOM YHCIJIE:

peaxiuit HFOHHOTO OOMeHa
OKHCITUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIUA

WITIOCTPUPYIOIIUX XMMUYECKHE CBOMCTBA M3YUEHHBIX KJI1acCOB (IPYII)
HEOpPraHMYECKUX BEILECTB

MOJTBEPKIAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMHU
YMeHue BBIYUCIATH (IPOBOAUTH PACUETHI):

OTHOCHUTCIBbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAaCChI BEIIECTB, MAaCCOBYIO
JOJTH0 XUMHYCCKOT'O 3JIEMCHTA B COCAMHCHUN

MacCCOBYIO JOJIFO BCIICCTBA B paCTBOPC,
KOJMYCCTBO BCUICCTBA U €T'0 MacCCy, 00BEM ra3oB

[0 YPaBHEHUSAM XUMHUYECKUX PEaKIMi U HAXOJUTh KOJIMYECTBO
BEIIECTBA, 00BEM U Maccy peareHTOB WM MPOTyKTOB PEaKIIuU

Bnanenue (3HaHME OCHOB):

OCHOBHBIMH METOJ[aMH HAYYHOTO IMO3HaHMs (HaOIroieHue, n3MepeHue,
AKCIIEPUMEHT, MOJEIIMPOBAHKE) IPU N3YUEHUH BELIECTB U XUMHUUECKHUX
SIBJICHHUI; yMEHUE C(HOPMYITUPOBATH MPOOIEMY H MPEIUIOKUTH Ty TH €€



12.2

12.3

13

13.1

13.2

13.3

13.4

13.5

13.6

13.7

13.8

14
14.1

peuieHus

0e30macHoi paboThl ¢ XMMUYECKUMU BEIIECTBAMU, XUMUYECKOM 1OCY 101
1 1a00paTOpHBIM 000pYA0BaHUEM

mpaBUJIaMy O€30MaCHOTO OOPAICHHSI C BEIIECTBAMHU, UCIIOJIb3YEMbIMH B
MIOBCETHEBHOM JKU3HU, ITPABUIAMU MOBECHHS B LENISAX COepeKEeHUS
310pPOBbs M OKPYXKAIOLIEH ITPUPOJHON Cpe/ibl; IOHUMAHKE BpeIa
(omacHOCTH) BO3/I€UCTBHS HA )KMBBIE OPIaHU3MBbI ONPEACIEHHBIX
BELIECTB, CIOCOOOB YMEHBIICHNS U IPEJOTBPALLIEHUS UX BPEIHOTO
BO3JICUCTBUSA

Hannaue IMPAKTUYCCKNX HABBIKOB IINIAHUPOBaHUA U OCYIICCTBIICHUSA
CICAYIOMUX XUMUYICCKUX SKCIICPUMCHTOB!

M3y4YEHUE U ONKCaHUE PU3NYECKUX CBOMCTB BEIIECTB; 03HAKOMJIEHUE C
(GU3NYECKUMHU M XUMUYECKHMH SIBJICHUSIMH; OTIBITHI, HJUTIOCTPUPYIOIIHE
MPU3HAKU POTEKAHUSI XUMUYECKUX PeaKuil

HU3YUCHUC CII0CO00B PasaCICHUA cMmeceit

MOJTy4YeHHUE KUCIOPO/a U U3YUYeHHE €ro CBOICTB; MOJIyUYeHHE BOJOpOIa U
U3Yy4YEHHE €ro CBOMCTB; MOIyYEHHE YTIEKUCIIOr0 ra3a U U3yYeHHE €ro
CBOWCTB; MTOJTy4Y€HHE aMMHaKa U U3y4€HUE €ro CBONCTB

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCCOBOU JOJIEH
pacTBOPEHHOIO BELIECTBA

IIPUMEHEHNE UHAUKATOPOB (JIakMyca, MeTUIopanka U (eHosdranenna)
JUISL OTIPENICIICHHS XapaKTepa CpeJibl B pacTBOpaxX KUCIOT M IIEI0UeH

MCCJIEIOBAHUE U ONUCAHUE CBOMCTB HEOPTAHMUECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YUEHUE B3aUMOICUCTBUS KUCIOT C METAJIJIaMH,
OKCHJIaMU METAJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHUSIMH,
COJISIMM; MIOJTyY€HHE HEPACTBOPUMBIX OCHOBAHUI; BEITECHEHUE OJTHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM; UCCIIEJOBaHUE aM()OTEPHBIX CBOICTB
TUIPOKCHUJIOB ATFOMUHUS U [IMHKA

PEIICHUC SKCIICPUMEHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COCﬂHHCHHﬁ)); «BJICKTpOJ'H/ITI/ILICCKaSI JAUCCOLIM AU
«Baxneine HeMeTamIbl U UX COCIUHCHUA, «Baxneinme MeTaJlIbl B
HUX COCAUHCHU)

XUMHYECKHE YKCIIEPUMEHTHI, MIUTFOCTPUPYIOIINE MPU3HAKH MTPOTEKAHUS
peakuii HFOHHOTO OOMEHA; KAaUeCTBEHHBIC PEAKIIUN HA MTPUCYTCTBYOIIHE
B BOJIHBIX PaCTBOPAX MOHBI: XJIOPHUI-, OPOMHUI-, HOIU-, CYIb(aT-,
docdar-, kapOboHAT-, CHIIMKAT-aHUOHBI, THIPOKCUI-HOHBI, KATHOHBI
aMMOHWUSI, MarHus, KaJabIus, ATFOMUHUS, XKene3a (2+) u xkenesa (3+),
Menu (2+), mruHKa

YmMmeHnue:

MIPEJICTaBIATh PE3YJIbTaThl SKCIIEPUMEHTA B (hOpME BHIBOJIOB,
JI0Ka3aTeNbCTB, IPa(UKOB U TaOIUI] U BBISIBIISATH SMIUPUYECKHE



3aKOHOMCPHOCTHU

YCTaHABIIMBATh CBSA3HU MEXKIY PEaIbHO HA0JII01aeMbIMH XUMUYECKUMHU
14.2 SBJICHUSAMU M NIPOLECCAMH, IPOUCXOAALIMMH B MAaKpO- U MUKPOMMpPE,
OOBSACHATH MPUYMHBI MHOT000pa3Hs BEIIECTB



IHEPEYEHD 9JIEMEHTOB COAEPXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM

Kon

1
1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

23

3.1

3.2

4.1

I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMWHN

IIpoBepsieMblii 3J1EMEHT COACPKAHUS
HepBOHaqaﬂbHBIe XUMHUYECCKUEC ITOHATUA
Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus: cMecei

ATOMBI 1 MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CHMBOJIBI XHMHYSCKHX 3JIEMEHTOB.
HpOCTBIe H CJIOKHBIC BCIICCTBA.

Xumnueckast popmyia. BaleHTHOCTh aTOMOB XUMHUECKUX AJIeMeHTOB. CTeneHb
OKHUCJICHUS

3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHUTEeNnLHAsA aTOMHAas Macca.
OTHOCHUTENLHAS MOJICKYJISIpHAdg Macca. MaccoBas 101 XUMHAYECKOTO JIeMEHTa B
COCIMHCHHUHN

KommuecTro BemecTBa. Mok, MomnspHast Mmacca. MOJIsIpHBII 00bEM Ta30B.
BzanmMmocBs3n KOJINMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAWHHUI BEIICCTBA

DOu3NYeCKUe U XUMHUYECKUE SIBIICHUA. XUMHUUYECKas pcaKknus u eé IMPU3HAKH. 3akoH
COXpaHCHUA MACChI BEIICCTB. XuMudeckue YPaBHCHUA

Ilepnonnueckuii 3akoH u [lepuonnueckas cuctema XMMHUYECKUX 3i1eMeHToB J1.1.
MenneneeBa. CTpoeHHE aTOMOB

[Tepuoanueckuii 3akoH. [lepuoanueckas cucreMma XuMHYECKUX dieMeHToB J[. 1.
MenpneneeBa. [leproasl u rpynmnbsl. @U3WYECKHUI CMBICT TOPSAIKOBOIO HOMEPA,
HOMEPOB MEPUOJIa U IPYIIBI JIEMEHTA

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUYECKUX JIEMEHTOB
[Tepuoauueckoii cucremsl .. Mennaeneena

3aKOHOMepHOCTI/I B U3MCHCHUM CBOMCTB XMMHYECKHX DJICMEHTOB NCPBLIX TpéX
NnepruoaoB, Kajius, KaJblUA (pazuzlyca aTOMOB, 3JICKTPOOTPULATCIILHOCTH,
MCTANNIMYCCKUX U HEMCTAINIIMYCCKUX CBOI>'ICTB) n ux COGI[I/IHGHI/Iﬁ B COOTBCTCTBHUHU C
IIOJIOKCHHUEM 3JICMCHTOB B Hepnozmqecxoi?l CUCTCMC U CTPOCHUCM HUX ATOMOB

CrpoeHue BemecTa

Xumnueckas cBsi3b. KoBaneHTHas (MoJisipHast U HETOJSIPHAsI) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 7IeMeHTOB. MoHHas cBs3b. MeTamuyeckas
CBSI3b

Tunsl KpUCTAIUIMYECKUX PEelIETOK (aATOMHAs, HOHHAs, METaJUTMYecKas),
3aBUCUMOCTh CBOMCTB BEILECTBA OT THIA KPUCTAINIMYECKON PEIIETKU U BUAA
XUMHYECKOH CBSI3U

Baxwnelimue npencraBuTen HEOpraHMyeckux Benects. Hemeramnsl u ux
coequHeHus. MeTaibl M UX COEIUHEHUS

Knaccugukaius 1 HOMEHKJIaTypa HEOpraHMYECKHX COeAMHEHU: OKCHI0B
(coneobpasyrolue: OCHOBHBIC, KUCIOTHBIE, aM(pOTEepHBIE)  HECOJIe00pa3yIoIIIe;
OCHOBaHUH (1ENOYN U HEPACTBOPUMBIE OCHOBAHMS ); KUCIIOT



(xucnopoacoaepk alue u 6eCKUCIOPOIAHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIC);
coJiei (CpeAHUX U KHUCIIBIX )

du3nyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BEIMICCTB-HEMETAUIOB: BOAOPO/JA,

4.2
XJIOpa, KUCIOPO/Jia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
dusnvecKre U XMMUUYECKHUE CBOICTBA NMPOCTHIX BELIECTB-METAJIOB: JINTUS, HATPUS,
4.3 KaJIUs, MarHUS M KaJIbLIMs, QIFOMUHMS, Kelle3a. DIEKTPOXUMHUUECKUN psijt
HaIPsHKECHUN METaJIOB
44 Du3NYeCKre 1 XMMUYECKUE CBOMCTBA BOJIOPOIHBIX COCMHEHUIT HEMETAIIIIOB:

XJIOpOBOAOPOJAa, CEPOBOAOPOAA, AMMUAKA

dusnueckre 1 XMMUYECKHUE CBOMCTBa OKCUI0B HeMeTauoB: cepsl (IV, VI),
4.5 azota(ll, IV, V), dochopa(lll, V), yrnepoma(ll, IV), kpemuusa(I1V). [Tonyuenue
OKCH/JIOB HEMETAJLIOB

Xumudeckue cBoiicTBa okcuaoB: MetamioB [A—IIIA rpynm, ruaka, meau(Il) u

4.6
xene3a(ll, IIT). ITomy4yenre OKCHIOB METAJIIIOB
XUMUYECKHEe CBOWCTBA OCHOBAHUH M aM(OTEPHBIX THAPOKCUIOB (Ha IpUMEpe
4.7 TUIPOKCHUIOB AIOMHUHUS, kKee3a, HuHKa). [lomyyeHre ocHOBaHUN U aMpOTEPHBIX
THJIPOKCHJIOB
OO01re XMMUYECKHEe CBOMCTBA KUCIIOT: XJIOPOBOAOPOTHON, CEPOBOIOPOIHOM,
43 CEPHHUCTOM, CEpHOH, a30THOH, hochopHOIi, KpeMHUEBOMH, yronbHOI. OcoObIe
' XUMHUUYECKUE CBOMCTBA KOHUEHTPUPOBAHHOM CEPHOM U a30THOM KUCHOT. [lomyuenue
KHUCJIOT
4.9 OO01mre XUMHYECKHE CBOMCTBA CpeHuX colier. [lomyuenue coneit
410 [Tonyyenue, cobupanue, pacro3HaBaHHe BOJIOPOIa, KUCIOPOJa, aMMHaKa,
' YTJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [TorydyeHne ammuaka, CEpHON U @30THOM KHCJIOT B IPOMBILUIEHHOCTH. O01mne
' CIOCOObI OTYUYEHUS] METAJUIOB
4.12 I'eneTnueckas CBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCIUHEHUN
5 XUMHUYECKUE peakIuu
Knaccugukarms XuMHIeCKUX peakiuii o pa3InyHbIM PU3HAKAM: 110 YUCITY U
5.1 COCTaBy y4YaCTBYIOUIMX B PEaKIMH BELIECTB, 110 TEIUIOBOMY 3¢ dekry, mo
M3MEHEHUIO CTENICHEHN OKUCIEHHSI XUMUYECKUX AJIIEMEHTOB
59 TennoBoit 3 hexT XumMudeckol peakiiy, TEPMOXUMHUECKHE YpaBHEHUS. DK30- U
' SHAOTEPMUYECKHUE peaKkUU. TepMOXUMHUUECKUE YPABHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENbHBIE peakuu. OKUCIUTEIN U BOCCTAHOBUTEIH.
5.3 [Ipoueccrl OKUCIIEHNS U BOCCTAHOBJICHUSI. DJIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHON PEAKIIUN
54 Teopus 31eKTPOIUTUYECKON qucconanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
' HERJIeKTPOIUThl. CHIIbHBIE U c1a0ble 3NeKTPOIUThl. CTeneHb IUCCOUau
55 Peakuu nonHoro oomMeHa. Y CJIoBHsI MPOTEKAHMSI pEeaKI[iii HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKIIUN



6.1

6.2

6.3

6.4

6.5

7.1
7.2
7.3

XuMHUs U OKpy>Karolas cpena

BemecTBa 1 Marepuransl B IOBCEIHEBHOW KMU3HU YenoBeka. bezonacHoe
UCIIOJIb30BaHUE BELIECTB U XUMHUECKUX peakluii B 1abopaTtopun u ObITy. [lepBas
MMoMOoIIb MPU XUMHUYCCKUX 0XKOrax u OTpaBJICHUAX

XUMUYECKOE 3arpsi3HEHUE OKPYIKAOIIEH cpe/bl (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE
MOYBEI, BO3/IyXa U BOJIOEMOB), ClIOCOOKI ero npeaoTBpameHus [Ipenenpaas
nonyctumas koHueHTpanus seuiects (IT1K). Ponb xumuu B pemenun
HKOJIOTHYECKUX MPobeM. Y cuiieHre mapHUKoBOro g dexra, paspyuieHne
030HOBOTO CJIOSI

[Tpumenenue cepsl, a3ota, pochopa, yriaepoaa, KpEMHUS U UX COSIUHEHUI B OBITY,
MEJUIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO03siicTBe. [IpuMenenne metanioB u
CIUTIaBOB (CTallb, YyTYH, TIOPATIOMUHUMI, OpOH3a) B OBITY U MPOMBIIUIEHHOCTH UX
coenuHeHuil. [ToHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI X OT
KOppO3UH

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB (YToJb, IPUPOIHBINA Ta3, HEPTH), IMPOTYKTHI
uX nepepadboTku (OCH3MH), UX POJIb B OBITY M POMBIILICHHOCTH

HepBOHa‘-IaJIbHBIC MOHATHSA 00 OpTraHUYCCKUX BCIICCTBAX KAK O COCANMHCHUAX
yriuepoaa (MeTaH, 9TaH, 3THJICH, alICTUJICH, STAHOJI, TVIMLICPHUH, YKCYyCHas KI/ICJ'IOTa).
[TonsiTHE 0 OMOJIOrMYECKH BaXKHBIX BCIICCTBAX: JXUpPaAX, 6em<ax, YIJIICBOJAAaX — U UX
POJIK B )KU3HU YCIIOBCKA

PacuyéTsr:
o popmyraamM XUMUYIECKIX COCTUHEHUI
Macchl (MacCoBOM) O PACTBOPEHHOTO BEIIIECTBA B paCTBOPE

M0 XUMHUYCCKUM YPAaBHCHUAM



YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
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yuurens. XuMus. 8 Ki1.: Metoauueckoe mocobue. - M.: Jlpoda, 2023.

2. T'abpuensan O. C., SAmykoBa A. B. Tetpaap ans 1a00paTOPHBIX OINBITOB U

npaktuieckux padot. 8 ki. K yuebnuky O. C. 'abpuensna «Xumus. 8 kiaace». M.: Ilpoda,
2023.

3. I'abpuensu, O. C. Metoandeckoe nocobue k yueouuky O. C. ['abpuensna
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