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MNOACHUTEJBbHAS 3AIINCKA

[IporpaMMa 1Mo XMMUU Ha YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHON MPOrPaMMBI
OCHOBHOTO o0miero oOpa3oBanus, npeacraBieHHbIx B PI'OC OOO, a Takke Ha OCHOBE
denepanbHOl pabodeid TpOrpaMMbl BOCIHUTAHUS M C YYETOM KOHIICTIIIMH TIPEIOIaBaHUS
yueOHoro npeaMera «XuMHs» B 00pa3oBaTeNbHBIX opranu3zanusx Poccuiickoit @enepariui.

[TporpamMmma 1Mo XuMUU Ha€T TPEICTABICHHWE O IEAX, OOIIed CTpaTerud OOYJCHHS,
BOCIIUTAHUS U Pa3BUTHUS OOYUAIOLIUXCS CPEACTBAMHU Y4eOHOTO MpEAMETa, yCTaHABIMBAECT
00s13aTeNbHOE MPEJMETHOE COJIepIKaHMe, IPeyCMaTPUBAET pacIipe/ie]iCHIe ero Mo KiaccaM U
CTPYKTypUpPOBaHME TIO pa3AelaM © TeMaM TMporpaMmbl TIO0 XHMHH, OIpPEAeTseT
KOJIMYECTBEHHBIE W  KAaYeCTBCHHBIC  XApPAKTEPUCTUKH  COJACPKAHHS, PEKOMEHIYEMYIO
MOCNIEAOBATEIHHOCTh HM3YyYEHUS] XUMHUU C YUETOM MEXKMPEAMETHBIX W BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTMKU y4e€0HOTO MpOoIlecca, BO3PACTHBIX OCOOCHHOCTEH O00Yy4aroIIUXCsl, OMPEIEsieT
BO3MOXXHOCTH TIpeAMETa AJisi peaju3aluu TpeOboBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeNbHONM MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs, a TaKkKe
TpeOoBaHUIl K pe3ylnbTaraM OOYy4YeHHsT XMMHUU Ha YpOBHE Ieei H3ydeHHs mpeaMera u
OCHOBHBIX BHJIOB YUYEOHO-ITO3HABATEIIEHON JIEATEIIBHOCTH OOYYaroIIerocss IO OCBOCHHIO
y4eOHOTO0 Co/IepKaHMs.

3HaHUE XUMHUU CIY)KUT OCHOBOHW JUIsi (DOPMHUPOBAHHS MHUPOBO33PEHUS O0yUarOIIETOCH,
€ro MpeACTaBIEHUN O MAaTepHAIbHOM €IWHCTBE MHPA, BAKHYIO POJb HTPAIOT (HOpMHUpyeMbIe
XUMHEH MPeICTABICHUS O B3aMMOITPEBPAIICHHUSIX YHEPTHU M 00 SBOJFOIIUH BEIIESCTB B TIPUPO/IEL,
0 MYyTSX PEUIeHHUsS TI00ATbHBIX MPOOJeM YCTOMYUBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHUSCKOH, MUIIEBOM W YKOJIOTHUECKON 0€30MTacHOCTH, TPOOJIEM 3]JpaBOOXPAHCHHUS.

W3ydeHne XuMuu:



CIOCOOCTBYET peaiu3allid BO3MOXKHOCTEH JJIsi CaMOpasBUTUS U (OPMHPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel U (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJl B (HOPMUPOBAHKE MBIIUICHUS! U TBOPUECKUX CIIOCOOHOCTEN 00yJaroImuxcs,
HaBbIKOB MX  CAMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIICIOBATEILCKUX yMEHUH, HEOOXOAWMBIX Kak B TIIOBCEIHEBHOW JKM3HHM, TaK U B
npogecCUOHATIBHON 1A TEIbHOCTH;

3HAKOMHUT CO CHEUU(PHUKON HAYYHOTO MBIIUICHHS, 3aKIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJISIA HA EIUHCTBO IIPUPOABI M  YEJIOBEKA, SBISAETCS OTBETCTBEHHBIM  3TallOM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroIInXCs;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSIM, K TPHUPOJE, K 4YEIOBEKY, BHOCHT CBOH BKJaJ B JKOJOTHUECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlanHbple HampaBieHUs B OOYUYEHHH XMMHU OOECIIEUMBAIOTCS CIEUU(BUKON COaepKAHUS
y4eOHOro mpeaMera, KOTOPbIM SBJISETCS MeAarorMyeckd aJalTHPOBAHHBIM OTPAXKEHUEM
0a30BOM HAYKU XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHSL.

Kypc Xxumuu Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHs OPUEHTUPOBAH HA OCBOCHME
00y4aroIMMHUCS CUCTEMBI IEPBOHAYAIbHBIX MMOHATUI XUMHUH, OCHOB HEOPraHMYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUH OPTaHUYECKOW XUMUH.

CrpykTypa comepKaHus MPOrpaMMbl M0 XUMHUH CPOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noxxona k e€ usyuenuro. CopepkaHue CKIAIbIBACTCSA U3 CUCTEMBI NMOHATHM O XUMUYECKOM
9JIEMEHTE M BELIECTBE M CHUCTEMbI MOHATHM O XUMHMUYecKOod peakuuu. OOGe 3T CHUCTEMBI
CTPYKTYPHO OPIraHHM30BaHbl IO NPUHLUIYY IIOCJIEI0BATEIBHOIO PA3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX IPEICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YUYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,
ITepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHMsI O CTPOCHMH aTOMa U XMMHUYECKOH CBSI3U;

— TNpeACTaBIEHUN 00 3JIEKTPOIUTHUECKOMN IUCCOLMALIMY BELLIECTB B PACTBOPAX.

Teopernueckne 3HAHHUA PAcCMAaTPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOIYYEHHBIX U
OCMBICIICHHBIX (DAaKTOB, Pa3BHBAIOTCS TIOCIEOBATEIILHO OT OJHOTO YPOBHA K JPyromy,
BBINOJIHASA (PYHKIMM OOBSACHEHMS U MPOrHO3UPOBAHMS CBOMCTB, CTPOEHMSI M BO3MOXKHOCTEH
IIPAaKTHUYECKOr0 PUMEHEHHS U ITOJYyYEHUsI H3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMmbl MO0 XUMHHU CHOCOOCTBYET (DOPMHUPOBAHMIO IPEJICTABICHUS O
XUMUYECKOM COCTaBIIAIONIEN HAay4HOW KAPTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM NPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO M METOJAaM II03HaHusA B Hayke. M3yyenue
XUMHUHM TPOUCXOAMUT C IMPHUBJICUEHUEM 3HAHUN U3 paHee U3YYEHHBIX Y4EOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pusuka. 7 Kiacc.

[Tpy M3ydeHUH XUMHM MPOUCXOIUT (POPMHUPOBAHUE 3HAHUII OCHOB XMMHUYECKON HAayKu
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSA, MPAKTUYECKOH AEATENbHOCTH YeJOBeKa M Kak
OJIHOTO U3 KOMIIOHEHTOB MHPOBOW KyJbTYphl. 3ajaya ydyeOHOro MpeAMeTa COCTOUT B
(GOpMHPOBAHNUN CUCTEMbl XMMUYECKHX 3HAHUN — Ba)KHEHIIUX (DaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKHUX IMOJIOKEHUH, TOCTYMHBIX 0000LIEHUI MHPOBO33PEHUYECKOI0 XapaKTepa, sA3bIKa
HAayKH, B MPUOOIIEHUH K HayYHbIM METOJIaM MO3HAHUS MPH U3YYEHUU BELIECTB U XUMUYECKUX
peakuuii, B GOpMUPOBAHUM U PA3BUTUHU NO3HABATENIbHBIX YMEHUM U UX IPUMEHEHUU B y4eOHO-
MO3HABATENbHOM U y4eOHO-HCCIeI0BATENbCKOM AEATEIbHOCTH, OCBOCHUHM MPaBHII OE€30M1aCHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Tpy m3yyeHHH XMMHUH Ha YpPOBHE OCHOBHOIO OOIIEero oOpa3oBaHUsS Ba)KHOE 3HAUYECHUE
MPUOOPEHN TaKKe LEH, KaK:

— popMHpOBaHUE MHTEIJIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHIO PEHIeHHWH, CHOCOOHOM aJanTUpoBaThcs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;



— HaNpaBJICHHOCTh OOyuYeHHMs Ha CHUCTEeMAaTHYeCKOe MpHOOIIEHHEe OO0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABATENIbHOM  NIEATENbHOCTH, HAy4YHbIM  METOAAaM  IO3HaHMUS,
(GOpPMUPYIOITUM MOTHUBAIIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHH;

— obecrieueHrne YCJIOBHH, CIMOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYAIOIIMMHUCS OIbITa
pa3sHOOOpa3HOM NeATeNbHOCTH, MO3HAHUS M CAMOIIO3HAHMUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUAOB JIEATEIBHOCTH;

— ¢opmupoBaHue 00mIeH (YHKITMOHATHLHOM H €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, B TOM
YyHuclie YMEHUU OOBSCHATh U OLICHUBATH SIBICHUS OKPYXKAIOLIETO MHpPA, UCIIONb3Yys 3HAHUSA U
OTIBIT, TIONyYEHHBIC MPU HW3YYCHUHM XUMHUHU, TPUMEHATh WX MPH PEUICHHH NpoOJieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOI 1€ATEIbHOCTH;

— ¢opMupoBaHue y 00yUJaOMIUXCsl TyMaHUCTHYECKUX OTHOIICHHI, TOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HAHUHW Il BBIPAOOTKM SKOJOTMYECKH Lel1ecoo0pa3HOro MmoBeAeHUs B ObITY U
TPYAOBOM NEATENBHOCTA B LEJAX COXPAHEHUS CBOETO 3/I0POBbSI U OKPYKAIOUIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHMBAallMM K OOYYEHHUIO, CIIOCOOHOCTEH K  CAMOKOHTPOII U
CaMOBOCITUTAHUIO HA OCHOBE YCBOEHHUS OOIICUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
0CO3HAHHOMY BBIOOPY MPOQUILT 1 HAIPABICHHOCTH JaNbHelIIero ooydenmst.

OGlee YKCII0 YacoB, OTBEAEHHBIX Ul 3YUCHHS XHMHH HA YPOBHE OCHOBHOI'O OOIIEr0
obpasoBanus, cocraisier 136 uacos: B 8 kinacce — 68 vacos (2 yaca B Hezmenmo), B 9 kinacce —
68 yacos (2 uaca B HezIeNI0).,

COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIE XUMHYECKHE MOHATHS

[Tpenmer xumuu. Poiab XuMUM B KU3HU 4YeJIoBeKa. XUMHUS B cUCTeMe HayK. Tema u
BemecTBa. PHU3MUECKUE CBOWMCTBA BEHIECTB. ArperarHoe cocTosHue BemiecTB. [loHstne o
MeTOJIaX MMOo3HaHus B XUMUHU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienneHus cMeceil.

ATOMBI U MOJICKYJIBI. Xumuueckue dieMeHTbl. CHUMBOJIBI XUMHYECKHUX DIIEMEHTOB.
[IpocTsie U cllOKHBIE BelIecTBa. ATOMHO-MOJIEKYISIPHOE yUEHUE.

Xumnueckass Qopmyna. BaneHTHOCTH aTOMOB XHMMHYECKHX OJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHocuTenbHass aToMHass Macca.  OTHOCUTeNbHas
MOJIeKyJIsipHast Macca. MaccoBast 10JIs XHMUYECKOTO 3JIEMEHTA B COSTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsi3b KOIWYecTBa, MacChl U
YHclla CTPYKTYpPHBIX €MHHUIL BenlecTBa. Pacu€rsl o hopMynaM XMMHUUECKUX COCTUHEHUH.

Ou3nyecKkue W XUMHYECKHUE SIBICHUSA. XHUMUYECKash peakius U e€ MpPU3HAKH. 3aKOH
COXpaHEHMsI Macchl BellecTB. XUMHUeckue ypaBHeHUs. Kinaccuduxaius XuMHUYECKUX peaKiui
(coenuHeHUs, pa3IokKeHUs, 3aMEILLIeHHs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYIOU, MpaBuiamMu paboThl B Jabopartopuu M MpHEMaMU
oOpareHusi ¢ 1a0OpaTOpPHBIM OOOPYIOBAHHEM, M3yUEHUE W ONMUCAHUE (PU3UUYECKHX CBOMCTB
00pa3loB HEOPraHMYECKUX BEIECTB, HAOMIOJeHHe (U3NYECKUX (IUIaBJICHHE BOCKA, TasHUE
JBJIa, paCTUpPAHUE caxapa B CTYIKE, KATIEHHE W KOHJACHCAIUS BOJbI) U XUMHUYECKUX (TOpPEHHE
CBEYM, TPOKATUBAHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBHME Mella C KHCIOTOW) SIBICHUH,
HaOJIOZICHUE W ONMCAaHWEe TIPU3HAKOB MPOTEKAHUS XUMUYECKUX PeaKIuil (pa3okeHue caxapa,
B3aMMO/IEHCTBHE CEPHOI KUCIIOTHI C XJIOPUAOM Oapusi, pazinoxenue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3aUMOJIEHCTBUE XKene3a ¢ pactBopoMm comu menu (II), m3ydenme cmocoOGoB
pa3fenieHuss cMeceil: ¢ TOMOIIbI0 MarHuTa, (GUIBTPOBAHUE, BBIMAPUBAHUE, IHUCTUILISAINS,
xpomarorpadus, TpPOBEIEHUE OYHCTKA [OBAPEHHON ColM, HAOIIOJEHWE W ONHCAHWE
pe3yIbTaTOB IMPOBEACHUS OIBITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs] MacChl, CO3/aHUE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBUTe M HEOPraHUYECKHUX BelleCTB



Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopog — 371€MEHT M NPOCTOE BEIIECTBO.
Haxosxnenue kuciopoaa B mpupoje, GU3nueckrue 1 XMMHUIECKHE CBOMCTBA (PEaKIMK TOPSHUS).
Oxcunpl. [Ipumenenune kuciopoma. CrocoObl mMmoiydyeHHs] KHCIOpoJa B JabopaTopuu U
npoMbIluieHHOCTH. KpyroBopot kuciopona B npuposae. O30H — auioTpornHas Moau(UKaIms
KHMCJIOPOJa.

TemioBoil >PdeKkT XUMUUECKOW peakluu, TEePMOXMMHYECKHE YpPaBHEHUS, 35K30- U
HAOTEPMUYECKUE peakiuu. TOmMBO: yroib M MeTaH. 3arps3HEHHME BO3/yXa, YCHIECHUE
napHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — namemeHT M mpocroe BemecTBo. HaxoxaeHue Boxopona B IPUPOAE,
buznyeckne 1 XuMHUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MoutsipHbiii 00BEM Ta30B. Pacd€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Bonma kak pactBoputenb. PactBopbl. HacwiieHHble 1
HEHACBIIICHHBIE pacTBOPBL. PacTBOpuMOCTH BewiecTB B Boje. MaccoBas [0y BELIECTBA B
pacTBope. XuMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUs. Posib pacTBOpOB B NMPUPOJE U B KU3HU
yesioBeka. KpyroBopoT Bojbl B Npupoje. 3arpsisHeHUE NPUPOAHBIX BoA. OXxpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdecknx coeauHenwmid. Oxcuabl. Kiaccupukanus OKCHJIOB:
coneoOpa3ymomue  (OCHOBHBIE, KHUCIOTHBbIE, aMm{QoTepHble) U  HecoleoOpasyrolue.
Homenknarypa okcunoB. dusndeckne 1 XMMUYECKHUE CBOMCTBA OKCHIIOB. [1oiryueHne okcuaos.

OcHoBanus. Knaccudukanus oCHOBaHMN: WIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuil. dusnyeckue M XHMHYECKHE CBOMCTBAa OCHOBaHuUM. Ilomydyenue
OCHOBAaHMH.

Kucnotsl. Knaccupukanusa kucnor. Homenkiiarypa kucnot. @u3nueckue 1 XUuMUYECKHUE
cBoiicTBa kucior. Pan akrusnoctu metauios H. H. bekerosa. I[lonyyenue kucnor.

Comu. Homenkiarypa cosneii. dusnyeckue m XxumMudeckue cBoiictBa coseil. [lomyduenue
COJICH.

I'eneTnyeckas CBA3b MEXKIy KJIACCAMHU HEOPTAHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJEPKAHUS KUCIOpO/ia B BO3IyXe, MOJIyueHue, coOnpaHue,
pacro3HaBaHWE U W3Y4YCHHE CBOWMCTB KHUCIOPOJa, HAONIO/EHHE B3aUMOJICHCTBUS BEILECTB C
KHCJIOPOJIOM M YCJIOBUSI BOZHUKHOBEHUS M MpEKpallleHus: TopeHus (moxapa), 03HaKOMJIEHHUE C
o0Opa3liaMu OKCHUIIOB W OIMCAaHUE WX CBOMCTB, MONyueHHE, coOupaHHe, paclo3HaBaHUE U
M3y4eHUEe CBOWCTB BOJIOpojJia (TropeHue), B3ammojeicTBue Bogopoaa ¢ okcugom meau (1)
(BO3MO’KHO MCITOJIb30BaHME BUJIEOMATEPHAIIOB), HAOII0AeHHE 00Pa3lloB BEIIECTB KOJIMYECTBOM
1 Monb, uccnenoBaHre 0COOEHHOCTEW PacTBOPEHHUS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNpPEACIIEHHOW MacCOBOM JOJiel pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHE BOJbl C MeTaUIaMHM (HAaTpUeM MU KajbIeM) (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBaHHE O0Pa3I[0B HEOPTaHMYECKHUX BEIIECTB Pa3NUYHBIX KIIACCOB,
HAOJII0/IEHNE U3MEHEHHUS! OKPAacKM HWHJMKAaTOPOB B PAacTBOPax KUCJIOT U ILEIOYEH, U3ydeHHe
B3anmojeiicTBust okcuaa menu (II) ¢ pacTBopoM cepHOW KHCIOTHI, KUCIOT C MeTalljlaMH,
peakuuii HEUTpanu3aluu, IOJIYyYEHHE HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
MeTajula JPYrUM M3 pacTBOpa COJHM, pEHIeHUE SKCIEPUMEHTANbHBIX 3aJad [0 TeMe
«BaxkHenmme KJ1acchl HEOPraHUYECKUX COETUHECHMIN.

Ilepuoauyecknii 3akon u Ilepuoanyeckas cucrema xumu4yeckux diementos JI. U.
MenaeneeBa. Crpoenue aTOMOB. Xumuueckas CBSI3b. OxucaurebHO-
BOCCTAHOBHMTEJIbHbIC PeAKIIUN

[lepBbie TOMBITKA KIacCH(DUKAIMKA XUMHYECKUX diemMeHToB. [loHatne o rpymnmax
CXOJIHBIX DJIEMEHTOB (ILETOYHBIE U MIEIOYHO3EMETbHbIC METAJLIbI, TaJIOTeHbI, UHEPTHBIE Ta3bl).
DeMEeHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCU/IBI U THIIPOKCH/IBI.

[lepuonnueckuii  3akoH. llepuoguyeckas cucTtemMa XUMHUYECKHX djemMeHTOB [l
U. Menneneesa. Kopotkonepruoanas u amuHHonepuogHas Gopmsl [lepuoanueckoit cucreMsl



xumuueckux d3nemeHToB J[. WM. MenneneeBa. Ilepuonbr u rpynmbl. PU3WYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX sdnep. W3oromsl. OnexTpoHbl. CrpoeHue
AIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMUUECKHX 1eMeHTOB [lepuoanueckoit cucTembl
. W.MenneneeBa. XapakTEpUCTUKAa XUMHYECKOTO »JJEMEHTa IO €ro IOJIOKEHHI B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XMMHUYECKUX AJIEMEHTOB, METAJLTMYECKUX
Y HEMETAJUIMYECKUX CBOKCTB I10 IpyNniaM U IepHOIaM.

3nauenue [lepuonnueckoro 3akona u [lepuoanueckoil CUCTEMBbI XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — yu€HbIi U IpakIaHKH.

Xumuueckass  CBS3b. KoBanentnass  (monsipHass ¥ HENOJIsIpHAsi)  CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucieHus. OKHMCIUTENbHO-BOCCTAHOBUTENbHbIE — peakuuu. [Ipoueccel
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAIOB W HEMETAJUIOB, B3aUMOJCHCTBHE T'HAPOKCHAA
[IMHKAa C PACTBOPAMH KHCIIOT U IIEJ0ouYeH, MPOBEACHUE ONMBITOB, HILTIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpEeHUE, PEaKluy Pa3I0KEeHUs, COSTUHEHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MeXnpeaMeTHbIX CBA3EH MPU U3YYEHHH XMMUU B 8 KJIacce OCYIIECTBISAETCA
4yepe3 HCIIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHSITHHA,
SBJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSTHS: HAy4YHBIM (aKT, THIIOTE3a, TEOpHUs, 3aKOH,
aHaNM3, CHUHTE3, Kiaccuukamusi, MNEePUOAUYHOCTb,  HAOIIOJCHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

®du3nka: Marepusi, aroM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHJ, HN30TOIbI,
PaZMOaKTHBHOCTh, MOJICKYJIA, SJIEKTPHUECKUI 3apsij, BEIIECTBO, TENO, OOBEM, arperatHoe
COCTOSTHUE BEIEeCTBA, Ta3, (PU3NYECKUE BEIUYMHBI, CAUHULIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHIie.

buonorus: ¢porocunTes, npxanue, ouocdepa.

['eorpadusi: armocdhepa, rtuapocdhepa, MHUHEpAIbl, TOPHBIE TMOPOJIbI, TOJE3HBIC
MCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

[Tlepuognuecknii  3akoH. Ilepuoguueckass cucTeMa XUMHYECKMX JIeMeHTOB /.
U. Menneneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOWCTB XMMHYECKUX
JJIEMEHTOB IEPBBIX TPEX IMEPHUOJOB, Kalus, KIbLMS U UX COECOUHEHHM B COOTBETCTBUU C
MOJIO’KEHHEM 3JieMeHTOB B [leproanyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbI XUMHUYECKOM CBSA3H. THUIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKM M BUAA XMUMHUYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHUYECKHX BEIIECTB. XHUMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KjaccaM HEOPraHMUYECKHUX COEAMHEHUM, TeHEeTHYeCcKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XuMHUUECKUX peakuil 1Mo pa3InyHbIM MpU3HaKaM (110 YUCIy U COCTaBY
YYaCTBYIOIIMX B pPEAaKIUH BELIECTB, MO TEIJIOBOMY 3¢ (eKTy, M0 H3MEHEHUIO CTeneHeil
OKHCIICHUSI XMMUYECKHX 3JEMEHTOB, M0 OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). DK30- U
SHIO0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[TonsiTue 0 ckopoctu xuMHuyeckor peakiuu. [loHsTHE 00 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOTreHHbIX U TeTepOTreHHbIX peakuusx. [lonsTue o



karanuze. [loHsTe o XumuueckoM paBHOBecHHM. @aKTOpbl, BIMSIONIME HA CKOPOCTh
XUMHUYECKON PEAKIMH U NIOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH, SJCKTPOHHBIM OajaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COoCTaBICHHE YPAaBHEHHUH OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a JICKTPOHHOTO OaaHca.

Teopus 3JIEKTPOIUTUUECKON JUCCOLMALUU. DJIEKTPOJIUTEI U HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MeXaHu3M JUCCOLMALMM BELIECTB C PA3IMYHBIMU BHUJAAMU XUMHYECKOH CBS3H.
Crenens quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakuuu noHHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEaKIuil HOHHOTO OOMEHa, MOJHbBIE U
COKpaIlléHHbIE MOHHBIC ypaBHEHMS peakiuil. CBOMCTBAa KUCIOT, OCHOBAHUI M COJIEH B CBETE
NpEeICTaBICHUNH 00 AIIEKTPOIUTHYECKON aucconnanyuu. KadecTBeHHblE peakUWU Ha HOHBI.
[TousiThe o0 rupoIn3e Comeu.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMH KPUCTAINIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJIOB W HeMeTayioB (TpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpus),
HCCJICJIOBAHNE 3aBHCHUMOCTH CKOPOCTHM XHMHUYECKOW PEAKLUU OT BO3IEHCTBUS Pa3INYHbIX
(akTOpoB, UCCIEIOBAHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MPOIECCA AUCCOIMALIMU
KHCJIOT, Liejoyel M cosied (BO3MOXKHO MCIIOJB30BaHME BUIECO MAaTEpUaloOB), MPOBEACHUE
OTIBITOB, WUTIOCTPUPYIOMIMX MPHU3HAKH NPOTEKAHUs peakuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIJENIEHHE Ta3za, OOpa3oBaHUE BOJbI), ONbBITOB, WJUIIOCTPUPYIOLIUX PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkLUUil (FOpEHHE, PEaKLUU pPa3JIoKEHUs, COEIUHEHUs),
pacro3HaBaHUE HEOPTaHMYECKUX BEILIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKIMIl Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka rajoreHoB. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crernieHu okuciaeHus. CTtpoeHHe M (U3UYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJIONE€HOB.
XvMHYECKUEe CBOWMCTBA Ha IpHUMepe XJopa (B3aMMOAEWCTBHE C MeTajlJlaMH, HEMeTallllaMH,
menoyamu). Xsoposogopoa. ConsiHas KHUCIOTa, XMMHUYECKME CBOMCTBA, IOJy4YEHHUE,
npuMeHeHue. JleicTBue xjopa M XJIOPOBOJOPOZA HA OpraHU3M 4YeloBeKa. Baxuenmue
XJIOPUJIbI U X HAXOXKACHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue M (pusnyeckue CBONCTBAa MPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJIJIOTPOITHbIE MOAU(UKALMU KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBA
ceprl. CepoBosiopoJl, CTpoeHHue, (hu3nyYeckre W XUMHUYeckue cBoicTBa. OKCHIBI Cephbl Kak
MIPEJICTAaBUTENIN KUCIOTHBIX OKCHIO0B. CepHas KHMCIOTa, (PU3NUECKHE U XUMHUYECKHUE CBOMCTBA
(oOme Kkak NpeACTaBUTENs Kiacca KHUCIOT U creuuduyeckue). XUMHUYECKHE peakluu,
JeKal[e B OCHOBE IPOMBIIUIEHHOIO crocoba MOIy4eHHsI CepHOW KHUCHIOoThl. llpuMenenue
cepHoil KucCiOTHl. CoaM CepHOM KHCIOTHI, KaueCTBEHHAs peaklus Ha Cylb(aT-uoH.
Haxoxnenue cepbl u €€ coelMHEHUN B MpHUpojae. XUMHUECKOE 3arpsi3HEHHE OKpY’Karollel
Cpebl COETUHEHUAMU Cepbl (KUCIOTHBIE TOKIM, 3arpsi3HEHUE BO3yXa M BOJOEMOB), CIIOCOObI
€ro NpeJoTBPAICHHUS.

OOmast xapakTtepucTuka 53JeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHUs. A30T, pacHpoCTpaHEHUE B MpuUpoje, (U3NYECKUE U
XUMHYeckre cBoiicTBa. KpyroBopor aszora B mnpupoae. AMMHaK, ero ¢GusMueckue u
XUMHUYECKHE CBOMCTBa, MoiydeHue u mnpuMeHeHue. Comu aMMOHHUSA, HX (U3HUECKHUE U
XUMHYECKHE CBOMCTBa, NMpuMeHeHHe. KauecTBeHHasl peakuuss Ha MOHBI aMMOHMs. A30THas
KHCII0Ta, €€ TMoydyeHue, (pU3nMveckre U XMMHUYecKHe CBOWCTBa (0OILIMe KaK IMperCcTaBUTEINs
KJlacca KHCIOT U crenududeckue). Mcrnonp3oBaHre HUTPATOB U COJIeHl aMMOHHUS B KauecTBE
MUHEPATBHBIX yn0o0OpeHuil. XUMHUECKOoe 3arpsi3HEHUE OKpY)KAIoIIeld Cpeibl COeTUHEHUSIMU
a30Ta (KUCJIOTHBIE JOXK/IHU, 3arps3HEHUE BO3/1yXa, MOYBHI U BOJ0EMOB). Docdop, anmoTpornHbie
Monupuxamuu docdopa, ¢uznyeckue M xumuueckue cpoictBa. Oxcun dochopa (V) u



docdopHas kuciora, GU3MUECKHE W XHUMHUYECKHE CBOMCTBa, moiydeHue. lMcmonp3oBaHue
docharoB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

Obmas xapaktepuctuka 31eMeHTOB [VA-rpymmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCTICHUS. YTIIEpO/, aJTIOTPOIIHbIE MOAU(UKAIIUH, PACTIPOCTPAHEHUE B
npupoje, (usnueckue M XUMHUECKHE CBOHCTBa. Ancopbuusi. KpyroBopor yriepoma B
npupone. Okcuabl yriaepoaa, ux (pu3nueckue U XMMHYECKHE CBOMCTBA, JCWCTBUE HA YKUBBIC
OpPraHU3MBbI, MOJIyYEHHE U MPUMEHEHHE. DKOJOTHMYECKUE MPOOIEMbl, CBS3aHHbBIE C OKCHUIAOM
yraepoga (IV), runores3a ri106agbHOT0 MOTEIUICHHS KMMaTa, MapHUKOBBIA A dekT. YroapHas
KHACIOTa U €€ coNu, MX (U3UYECKHE W XUMHUYECKHE CBOWMCTBA, MOJY4YCHHE M IPUMEHEHHE.
KauectBennast peakius Ha kapOoHaT-MOHBI. Vcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHavanbHble MOHATHA 00 OPraHMYECKHUX BEIECTBaX KaK O COCJAMHEHHUSAX Yriepoja
(MeraH, STaH, ATWIEH, alETWIEH, 3TaHOJ, IJIMLEPUH, YKCycHas kuciota). lIpupoaHbie
WCTOYHUKU YTJIEBOJAOPOJIOB (Yyroyib, IPUPOJHBIN ra3, He(Thb), MPOAYKTH HUX MepepadOTKU
(OeH3uH), WX poiab B OBITY M NPOMBIIICHHOCTH. [loHATHE O OHMOJOrMYECKH Ba’KHBIX
BEleCTBaxX: >KUpax, Oelkax, yrieBoJax — W HX POJIM B KM3HHM 4eJoBeka. MarepualibHOe
€IMHCTBO OPraHUYECKUX U HEOPTraHUUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢Qusuveckue M XUMHYECKHE CBOWCTBA, MOJy4YEHHE M IMPUMEHEHHE.
Coenunenus kpemHust B mpupoxae. OOmme mnpencrasBieHus o0 oxcuae kpemuus (IV) u
KpeMHUeBOM kucinore. CuIMKaThl, HUX HCIOJIb30BaHHE B OBITY, B MPOMBIIIJICHHOCTH.
Baxwneiimme cTpoUTeIbHBIE MaTepUalbl: KEpaMUKa, CTEKIO, IIEMEHT, OCTOH, >KeIe300€TOH.
[Tpo6Gyiembl 6€30MacCHOTO UCIIOJIB30BAHUS CTPOUTENBHBIX MATEPUATIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue oOpas3I0B HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJIIHON KUCIIOTHI, POBEICHUE
KAUECTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOJIIOJIEHUE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxaromue (Gpu3nveckrue U XUMUYECKUE CBOMCTBA TaJOre€HOB M MX COCAMHEHUN (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C OOpa3liaMu XJOPUIOB (TaJOTreHUJIOB),
O3HaKOMJIeHHEe ¢ oOpa3namMu cepbl M €€ COeIMHEHUSMU (BO3MOXKHO HCIOJIb30BAHHE
BUJEOMATEpHAJIOB), HaOJIOAeHHWE Tpolecca OOyriMBaHMs caxapa TMOJ  JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIEHHON CepHO
KHCJIOTBI, IPOBEJICHUE KAUEeCTBEHHOM pEaKkIMHM Ha Cylb(paT-MOH M HaOJI0JIeHUE MpU3HaKa €€
NpOTEKaHUs, O3HAKOMJICHHE ¢ (U3NYECKUMHU CBOMCTBaMHU a30Ta, Gochopa U UX COCTUHEHUH
(BOBMOXHO UCIOJB30BaHHWE BHUAEOMATEpUAIOB), o0OpazllaMu a30THBIX U (PocOpHBIX
ynoOpeHuii, TmodydyeHue, coOupaHue, paclo3HaBaHWE M H3Y4YE€HHE CBOMCTB aMMHAkKa,
IIPOBEJICHNE KAUE€CTBEHHBIX PEeaKkIUil Ha NOH aMMOHUS U (ocdaT-uOH U HU3y4yeHUE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOACHCTBIE KOHLIEHTPUPOBAHHOMN a30THOM KUCIOTHI C MEJbIO (BO3MOXKHO
UCIOJIb30BaHUE BUJIEOMATEPHATIOB), U3yYE€HUE MOJIEIEeH KPUCTAJUIMUECKUX DPEIIETOK anmMasa,
rpaduta, ¢QymiepeHa, O3HAKOMJIICHME C MPOLECCOM aJCOpPOLUM pPAacCTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTUBOrasa, NojydyeHue, coOupaHue, paclo3HaBaHUE
U U3yYeHHE CBOWCTB YIJIEKHMCIIOIO ra3a, MpoBe/leHHEe KaueCTBEHHBIX peakluil Ha kapOoHAT U
CHWJIMKAT-HOHbl M HW3YYEHHE IPU3HAKOB HUX NPOTEKAHUs, O3HAKOMJIEHME C MpPOIyKIHeH
CHJIMKAaTHOW MPOMBIIIIEHHOCTH, peIleHHe 3KCIIePUMEHTAIBHBIX 337a4 o TeMe «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.

MeTayibl M UX COeTMHEHHS

OOmiass XapakTepuCTHKa XHUMHUYECKHX D3JEMEHTOB — METaJJIOB Ha OCHOBaHHHM UX
nonoxkenuss B Ilepuogmueckoil cucreMe xumuueckux siemeHToB /. WM. Menneneesa u
ctpoeHust artoMoB. CrpoeHue MeTaiioB. Meraminyeckas CBA3b UM MeTaJJIM4yecKas
KpUCTANTNYECKasl penI€Tka. DINEeKTPOXUMHUYECKHH psiJi HanpspkeHuit MetaiuioB. dusnyeckue u
XUMHYECKHE CBoOMcTBa MeTauioB. OOmme crnocoObl monyuyeHusi MeramioB. [lonstue o
KOPPO3MH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBel (CTajb, YYyT'YH,
JIOPaJIIOMUHUN, OpOH3a) U UX PUMEHEHHE B OBITY U IPOMBIIIIJIEHHOCTH.



[Ilenounble MeTaIbl: NOJNOKEHUE B [leproanyeckoil CUCTEME XUMHUYECKHX 3JIEMEHTOB
. . MenpeneeBa, CTpOCHHE UX aTOMOB, HaXOKJIeHUE B Ipupoie. Dusznueckue u XMuMUUYECKUE
cBoiicTBa (Ha mnpumepe HaTpus M Kamus). OKCHIObl M THAPOKCUABI HATpUs U Kalus.
[IpuMeHeHre MeNOYHbBIX METAIOB U UX COCIMHEHUM.

[[{erouHO3eMENbHBIE METAUIBI MarHui M Kanblui: nosiokeHue B llepuonmyeckon
cucreMe xummuueckux snemeHToB [[. WM. MenneneeBa, ctpoeHue MX aTOMOB, HaXOXKICHUE B
npupozae. uznueckre U XUMUYECKHE CBOMCTBA MAarHusi M KaJblus. BaxxHelne coeqnHEeHUs
Kanbus (OKCU, TUAPOKCU, coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxenue B Ilepuoguueckoil CUCTEME XUMHUYECKHMX 3JeMeHTOB /Jl.
W. MenpeneeBa, CTpOCHHME aToMa, HaxoXXJIeHHE B mpupoae. Puznyueckrue W XUMHUYECKUE
CBOICTBa amrOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHIA U THAPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepuonanueckoil cucremMe XUMHYECKHX dsemMeHToB [l
W. MenpeneeBa, CTpoeHHE aToMma, HaxoXJeHue B mnpupojae. Duznyeckue U XUMUUYECKHE
cBomcTBa Jkenme3a. Okcuapl, ruapokcuabpl u conu skeneza (II) m kemeza (III), mx cocras,
CBOICTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C OO0pa3laMi METAUIOB M CIUIABOB, WX (U3WYCCKUMHU CBONCTBAMH,
U3YYEHUE PEe3yJIbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIOJB30BaHWE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICUCTBHUS OKCUIA KaJIbIIMs U HATPUS C BOJAON (BO3ZMOXKHO MCIOJIB30BaHUE
BUJICOMATEPHUAIIOB), HUCCIIEOBaHUE CBOMCTB J>KECTKOW BOMBI, IMpollecca TOPEHUS IKeje3a B
KHCIIOpOJie  (BO3MOXKHO  HMCIOJIb30BAaHHWE  BHUICOMATEPUAJTIOB), MPU3HAKOB MPOTEKAHMS
KaueCTBEHHBIX PEAKI[Mi HAa MOHBI: MarHus, Kalblus, aIFOMUHUS, ITUHKA, Kkene3a (II) u xenesza
(I1I), menu (II), HaOnaroneHME M ONUCAHKUE MTPOLIECCOB OKPAILIMBAaHUs TUIAMEHU MOHAMU HATpHs,
KaJusl U KaJabIus (BO3MOXKHO MCIIOJIb30BAHHUE BUACOMATEPUAIIOB), HCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHJIa ATIOMUHUS W TUJIPOKCUJA IIMHKA, PEIIEHUE IKCIIEPUMEHTAIbHBIX 3a]a4
1o teme «BakHeillne MeTaibl U UX COCIUHEHHSI.

XuMHuS M OKpYXKaoLias cpeaa

BemiectBa u Marepuansl B TOBCEJHEBHOM KM3HU 4elloBeKa. be3onacHoe ucnoib30BaHUE
BCIICCTB M XUMHUYECCKUX peakimuii B ObiTy. IlepBas momomip NMpu XUMHYECKHX OXKOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHNE OKPYXKaIOIIeH cpebl (TTpeIesibHast TOmycTUMasi KOHIIEHTpaIus
Beniects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHYECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MOJIMMEPHBIE MAaTEPUATIBI).

Mescnpeomemnnie ceasu

Peanuzanus MeXnpeaMeTHbIX CBA3EH MPU U3YYEHUH XUMUU B 9 KJlacce OCYIIECTBISAETCA
4yepe3 UCIONb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSATHUH,
SABJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/I€IIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0me ecTecTBEHHO-HAyYHbIe TOHSTHS: HAy4YHBIM (DAaKT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3, CHUHTe3, KiaccuuKamusi, MEePUOAUYHOCTb,  HAOTIOJCHHE,  JKCIEPUMEHT,
MOJICIUPOBAHUE, HW3MEPEHHE, MOJIe]b, SBJICHHUE, TIMAPHUKOBBIM d3(PQEKT, TEXHOJIOTHS,
MaTepHuabl.

®dusnka: wmaTepusi, aTroM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJI, HN30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUM 3apsii, MPOBOJHUKH, MOIYIPOBOJIHUKH,
TUAJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEI0, 00BbEM, arperaTHOE COCTOSHHUE BEIECTBa, Tas3,
pacTBOp, PacTBOPUMOCTb, KPUCTAIMYECKAs pEIIETKa, CIUIaBbl, (U3NYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢orocunres, apixaHue, omochepa, IKOCUCTEMa, MUHEpPATbHBIE YIO0OpECHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdhepa, MUHEpaTbl, TOPHBIE TMOPOJBI, TMOJE3HBIE
HCKOITaeMbl€, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3y/NbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOIO 0OOWIEro 00pa3oBaHMs
JIOCTUTAIOTCS B X0/JI€ 00Y4YEHHsI XMMHUM B €IMHCTBE Y4EOHON U BOCIIUTATENbHON J1€ATEIbHOCTH
B COOTBETCTBMM C TPATULHOHHBIMH POCCUMCKMMU COLMOKYJIBTYPHBIMH U JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, MPUHITHIMA B OOIIECTBE MpaBHJIAMH U HOPMaMH TOBEACHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMs, CAMOPA3BUTHSA M COLIMAIM3ALUN O0yYarOIUXCS.

JInuHOCTHBIE pPE3YyJbTAThl OTPAXKAKOT TI'OTOBHOCTH OOYYaroIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMH U paclIMpPEHHE OIbITa ACATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILLEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYyYHOMY
HACJI/INIO, MOHMMAHUsS 3HAUYEHUS XMMUYECKOM HAayKH B JKH3HU COBPEMEHHOTo OOIIeCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OPMALIUEH O TEPETOBBIX JOCTHKECHUAX M OTKPBITHIX
MHUPOBOW U OTE€UYECTBEHHON XMMHHM, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHMUAX 00 YCTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS:

IPEJICTAaBICHUS. O COLMAIbHBIX HOPMax M MpaBUiaX MEXKIMYHOCTHBIX OTHOIIEHUI B
KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOHM, Yy4yeOHO-
UCCIIEIOBATEIbCKOM, TBOPYECKOW W  JPYrMX BUJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM JESTEIbHOCTH IPH BBINOJHEHUU Y4YEOHBIX, IO3HABATENIbHBIX
3a/1a4, BBIIIOJHEHUN XUMHUYECKUX IKCIEPUMEHTOB, CO3JaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS
K B3aMMOIIOHUMAaHMIO M B3aUMOIIOMOILM B IpoLecce 3TON yueOHOH AeATelbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IOBEJEHUE U IOCTYIKM CBOMX TOBapHILEH C MO3ULMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE  MPEACTABICHUS O BEIIECTBE U  XHMUYECKOM  pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSl HAyKH MU COCTAaBISIOLIME OCHOBY IS
NOHMMaHMs  CYIIHOCTM HAy4YHOM KapTHHbI MHpa, MpeACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOJIbI, B3aUMOCBSI35X UEIOBEKa C MPUPOJIHOM CPeoid, O poiu
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIIPaBJICHHbIE HA IOJIYYEHHE HOBBIX 3HAHUU 10 XUMHH,
HEoOXo/uMBbIe Uil OOBSICHEHUS HAOMIOJaeMbIX IPOLECCOB U SIBIEHUI, IO3HAaBaTEbHOM,
MH(OPMALIMOHHON W YHUTATEIbCKON KYyJIbTYpbl, B TOM YHCJE HABBIKOB CaMOCTOSITENIbHOM
paboThl ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHON JMUTEpaTypod, AOCTYHHBIMH TEXHUYECKUMHU
CpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHI;

UHTEepeC K OOyUeHHIO M MO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CHOCOOHOCTh K
caM000pa30BaHuI0, MPOEKTHON M UCCIEI0BATEILCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IIEHHOCTH JKHW3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3JI0pOBBIM 00pa3 KU3HU, OCO3HAHUE TIOCIEICTBUN M HENPHUATHE BPEIHBIX
NpUBbIUEK (YHOTPEOJICHUS aJKOTOoJIsl, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOIECHUS
npaBuJl OE30MAaCHOCTH MpH OOpalleHWHd C XUMUYECKHMMM BELIECTBAMH B OBITY U peabHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:



MHTEpEC K NMPAKTHYECKOMY U3YUEHHUIO Tpodeccuii U Tpya pa3inuyHOro poja, yBaKCHHE K
TPyAy W pe3ylbTaraM TPYAOBOM [EATENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS
NOPEIMETHBIX 3HAHUH TI0 XUMHH, OCO3HAHHBIH BBIOOP WMHIUBUAYAJIBHOW TPACKTOPUU
IPOJOJDKEHHUs 00pa3oBaHMsA C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHHU,
OOIIECTBEHHBIX MHTEPECOB U MOTPeOHOCTEH, ycnemHol npodecCHOHAIBHON NeATENIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHOMN Cpesie;

6) IK0JIOrH4eCKOro BOCIUTAHUS

9KOJIOTMYECKH 11€1ec000pa3Hoe OTHOLIEHUE K MPUPOJIe KaK UCTOUHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHMs, NOHMMAaHUE LIEHHOCTU 3JI0POBOr0 U 0€30IacHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOLIEHME K COOCTBEHHOMY (PHU3MUECKOMY M ICHUXHYECKOMY 3/10pPOBBIO,
OCO3HAHHME IIEHHOCTH COOJIIOJICHHUsSI TpaBWiI O€30MacHOro TOBEACHUS IpH padboTe C
BEUICCTBAMM, & TAKXKE B CUTyaLUsX, YTPOXKAIOIINUX 3J0POBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH NPUMEHATh 3HAHUS, MOJIy4daeMble IPU WU3YYEHUHU XUMMM, Ui PELICHUs
3aJa4, CBSI3aHHBIX C OKPYXKAalOIIEeW IPUPOJHOM CpEeNOM, M TIOBBIIECHUS YPOBHS
HKOJIOTHYECKON KYJIbTYphl, OCO3HAHMS TJIOOAIBHOTO XapakTepa 3KOJOTMYECKHX MpoOieM U
IyTed HUX PEIIeHUus IOCPEACTBOM METOJOB XHUMHH, SKOJOTMYECKOI'O MBIIUICHHS, YMEHHS
PYKOBOJCTBOBATbCSI UM B [TI03HABATEIbHON, KOMMYHUKATUBHOMN U COLIMANIbHOM MTPaKTUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX Ppe3yabTaTOB BBIACIAIOT 3HAYUMBIE IS (OPMHUPOBAHHS
MHUPOBO33PEHUS OOIlEHAYUHbIE MOHATHUS (3aKOH, TEOpHsl, MPUHLUI, TUNoTe3a, (Gakrt, cucrema,
IIPOLIECC, IKCIIEPUMEHT U JIPYTroe€.), KOTOPBIE UCIIOIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax ¥ MO3BOJISIIOT Ha OCHOBE 3HAHUH U3 3THX MPeIMETOB (hopMUpOBaTh IpeACTaBICHHUE
0 LIEJIOCTHOM Hay4YHOM KapTHHE MHUpA, U YHUBEpCAJIbHbIE Y4eOHbIe 1elcTBUS (I03HABATENIbHBIE,
KOMMYHHKATHBHbIE, PETyJIsATHUBHbIE), KOTOpble OOecreuynBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSATEIIFHOMY IUNITAHUPOBAHMIO M OCYILIECTBICHUIO YU€OHO! AEATEIbHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS HCIIONb30BAaTh IPUEMBI JIOTMYECKOIO MBILIICHUS IIPU OCBOCHHUM 3HAHUM:
pacKpbIBaTh CMBICT XHMUYECKUX MOHATHM (BBIIENSATH WX XapaKTepHblEe IPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTUMH MOHATHAMM), UCIIOJIB30BATh MOHATHUS Ul 00BACHEHUS
OTJIENbHBIX (PAKTOB M SIBJICHHMM, BBHIOMpPATh OCHOBAaHUS W KpPUTEPUM JUIsl KiaccuuKanuu
XUMUYECKUX BEUICCTB M XUMHUYECKMX PpEAKLUH, YCTAaHABIWBATH IPUYMHHO-CIIECTBEHHbIE
CBSA3M MEXAY OOBEKTaMU H3YyU€HHUS, CTPOMUTH JIOTHYECKHE pacCyXJIeHUs (MHAYKTUBHBIE,
JIelyKTUBHBIE, IO AHAJIOTUH ), 1€7aTh BBIBOABI M 3aKJIIOYECHHUS;

YMEHHME MPUMEHATh B MpPOLECCe MO3HAHUS MOHSATUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XHMHH, NMPEOOpPa30OBBIBATh HIMPOKO
PUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MPEJICTABICHUS] — XMMHUECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHu4eckass (opMyiaa M ypaBHEHHE XUMHUECKOW pEaKUMHd — TpU pelIeHUuH ydeOHo-
MIO3HABATENIbHBIX 33Ja4, C Y4YETOM OHTHUX MOJEIBHBIX IPEACTABICHUN BBIABIATE W
XapaKTepu30BaTh CYIIECTBEHHBIC NMPHU3HAKU HM3Y4aeMbIX OOBEKTOB — XMMUYECKHUX BELIECTB U
XUMHUYECKHX PEaKIUi, BBISABIATH 00IIME 3aKOHOMEPHOCTH, MPUYNMHHO-CIIEICTBEHHBIE CBSI3U U
[IPOTUBOPEYUS B U3YYaEMBIX IIPOLIECCAX U ABJICHUSIX.

Ba3oBble uccienoBarebCKkue A1eiCTBHA:

YMEHHUE HCIIOIb30BaTh IIOCTABIECHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IIO3HAHUSA, a
TaKkkKe B KadyecTBE OCHOBBI JJisi (OPMHUPOBAHUS THIOTE3bl IO TMPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHU;



npruoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMM U TPOBEIACHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOI0AaTh 3a XOJO0M IIpOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBAThH
€ro pe3ynbTaT, GopMyIHpoBaTh 000OIIEHNS U BHIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O POeNIaHHO padoTe.

Pabora ¢ unopmanmeii:

yYMEHHE BbIOMpaTh, aHAJIM3UPOBATH M MHTEPIPETHUPOBATH HHPOPMAIMIO Pa3TUUYHBIX
BUZOB U (DOpM MpencTaBlieHUs, MOIY4aeMyl0 M3 Pa3HBIX MCTOYHUKOB (HAayYHO-TIOIYJSpHAs
auTepaTypa XUMHUYECKOrO COJAEpKaHMs, CIpPaBOYHbIE MOcoOMs, pecypchl MuTepHera),
KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTH Pa3InYHbIE METO/IBI U 3aMPOCHI IIPU MOUCKE U 0TOOpE HHPOPMAIUH U
COOTBETCTBYIOIIMX JTaHHBIX, HEOOXOIUMBIX JUIsl BBIIOJHEHUS YYEOHBIX M TO3HABATEIBHBIX
3aJa4  ONpeAeNEHHOro  THMA, NpUOOpeTeHHe oOombpliTa B 00JacTH  MCHOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJIAJCHHE KYJIbTYpOH  aKTHBHOTO
UCIIOJIb30BAaHUSl PA3IMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAJILHYIO
dopmy mpezncraBieHus HHGOPMAIMKM W WILIIOCTPUPOBATH PEIIAEMbIE 3aaYdl HECIOKHBIMH
CXeMaMH, AMarpaMMaMu, ApyruMu popMaMu rpaduk U UX KOMOUHAIUSMU;

YMEHME HCI0JIb30BATh W aHAJIM3UPOBATh B Ipoliecce y4yeOHOW M HCCIeA0BaTENbCKOM
NEeSTENIbHOCTH  MHGOPMAIMI0 O BIUSHUU MPOMBIIUICHHOCTH, CEIbCKOrO XO3SiCTBa U
TPAHCHOPTA HA COCTOSTHUE OKPYKAIOLIEH NPUPOIHON CPEbI.

KoMMmyHHKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

yMEHMs 3aJaBaTh BOIPOCHI (B XojA€ Auaiora W (WIM) AMCKYCCUH) IO CYLIECTBY
oOcyxnaeMoll TeMbl, (OpMyIUpOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIbHO BbBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUS MpPEJCTaBIATh IOJYUYEHHbIE pe3yJbTaThbl IIO3HABATEIBLHOW JEATENBHOCTH B
YCTHBIX U MUCBMEHHBIX TEKCTAX; JeJIaTh IPE3EHTALUIO PE3YJIbTAaTOB BBIIIOJHEHUS XUMHUECKOTO
JKCHepuMeHTa (J1abopaTOPHOI'O OMNbITA, J1a0OPaTOPHOM padOTHI MO MCCIETOBAHUIO CBOMCTB
BEIIIECTB, YUEOHOTO MTPOEKTA);

yYMEHHUSl y4eOHOro COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEIbHOW U
HCCJIEIOBATEIbCKON JAESITENbHOCTH NMPH PEUICHUH BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Yy4yéTa
OOIIMX MHTEPECOB M COIJIACOBAaHMS MO3UIMH (00CyXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE
LITYPMBbI», KOOPJUHAIIMS COBMECTHBIX JAEMCTBUIA, ONpeiesieHue KPUTEPUEB MO OIIEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSTEIIBLHO ONPEACIATh LEIN AEATEIbHOCTH, INIAHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBaTb U NpPHU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JESTEIBbHOCTb, BbIOMPAThH
HauOonee HPQEeKTHUBHbIE CHOCOOBI pelIeHus Y4eOHbIX M II03HaBaTENBbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh MM KOPPEKTUPOBATH MPEJIOKECHHBIA AITOPUTM JEHCTBUU INpHU
BBIMOJIHEHUH 33JaHUi C Y4ETOM IOJyYEHHMs] HOBBIX 3HAHUH 00 M3ydyaeMbIX OOBEKTaX —
BEILECTBAX M PEAKLHUAX, OLIEHUBATH COOTBETCTBUE MOIYYEHHOTO pe3yibTaTa 3asBJICHHOMN LEMH,
YMEHUE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIaracMble B YCIIOBUM 3aJaHUM.

HHPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pe3yNbTaTOB IO OCBOCHHIO OOS3aTENBHOTO COACpIKAHMS,
YCTaHOBJIEHHOIO JaHHOM (QenepalibHONM paboyeil mporpamMMol, BBIIENAIOT: OCBOCHHbIE
00y4JaroNmMMHUCS HAy4yHbIC 3HAHHS, YMEHHS M CIIOCOOBI JeHCTBUH, crnenuduueckue s



MPEeIMETHOM 00JacTH «XUMHS», BHIBI JEATEIHHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHUS, €r0
UHTEpIIpETalluy, NpeoOpa3oBaHUI0 M NPUMEHEHUI0O B Pa3IMYHBIX Y4YEOHBIX U HOBBIX
CUTYaIUsX.

K konuy oOyueHus B 8 kiacce rpeIMEeTHbIE pe3yibTaThl Ha Ga30BOM YpOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

PAaCKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HOHATHUM: aTOM, MOJEKyja, XUMHUYECKUH
AJIEMEHT, IPOCTOE BEIIECTBO, CIOXHOE BEILECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJIHAs),
BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAsi M MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIEeCTBa, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JIOJIsl XMMHYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJSIPHBIA 00BEM,
OKCHMJI, KHUCJIOTa, OCHOBaHHE, COJIb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIIECHHUS,
XUMHUYecKasi peaklus, Kiaccu(pukanus peakiuii: peakliuu COeIMHEHNS, PEaKIMH PA3IIOKCHHUS,
pEaKIMU 3aMelIeHuUs, peakuu 0OMEHa, 9K30- U SHIAOTEPMUYECKUE PEAKLINH, TEII0BOM 3ddekT
peaknuu, SAPO aroMa, JIIEKTPOHHBIA CIIOM aroma, aToMHas OpOuTalb, paaUyC aroMma,
XMMHYECKasl CBA3b, NOJSPHAS M HENOJSIPHAs KOBAJEHTHAs CBsI3b, HOHHAS CBSI3b, MOH, KATHUOH,
AQHUOH, PACTBOP, MAaccoBas 10Js BELECTBA (IIPOLIEHTHAs! KOHIIEHTPAIUsl) B paCTBOPE;

WITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMMYECKMX IMOHSATHH M IMPUMEHATh 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsi COCTaBiIeHHUA (OpMyJd BELIECTB MU
YPaBHEHUN XUMUYECKUX PEAKLINN;

OIpesieNiATh BAaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHHUSX, CTEIHECHb
OKHCIICHHSI JJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPUHAIEKHOCTh BEMIECTB K
OIpesieIEHHOMY KJIacCy COeIMHEHHMH 1o ¢opMmyrnaM, BUJ XUMUYECKOH CBsI3U (KOBaJICHTHAs U
MOHHAsI) B HEOPIraHUYECKUX COEUHEHMSIX;

packpeiBath cMblca Ilepuonnyeckoro 3akona JI. M. MenpgeneeBa: J1eMOHCTPUPOBAThH
[OHMMAHNE MEPUONYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS
B [lepuonnyeckoi cucreme, 3aKOHOB COXPAaHEHHMs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HUs1, 3aKOHa ABOrajpo;

ONHUCBIBaTh M XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuoguueckoil cuctemsl
XUMHUYECKHUX DJIEMEHTOB: pa3linyaTh MOHATHUS «TJ1aBHas moArpynmna (A-rpyrma)» u «modoyHas
noarpynna (b-rpynma)», manbsle u OosblIMe MEPHOABI, COOTHOCUTH O0O3HA4YEHHUs, KOTOpHIE
umerorcs B Tabnuue «llepuoanueckas cucrema xumuueckux anementoB [[. . MenneneeBa» ¢
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XHMHYECKUX 3JEMEHTOB (COCTaB M 3apsi
a1pa, oOlIee YUCIIO 3JIEKTPOHOB U PAaCIpeIeIeHUE UX 10 3JIEKTPOHHBIM CIIOSM);

KJIaccu(UIUPOBaTh XUMHUECKUE HJIEMEHTHI, HEOPraHMYECKHE BEIECTBAa, XUMHUYECKUE
peakuuu (Mo YMCIy U COCTAaBY YUacTBYIOLUX B pEaKLUU BEILIECTB, IO TEIIOBOMY 3D (DEKTY);

XapakTepu3oBaTh (OMMCHIBaTh) OOIIME XUMHMYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, MOATBEpPKAasi OMMCAHUE MPUMEpPaMH MOJIEKYJISIPHBIX YpaBHEHHI COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIIU;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3JIMYHBIX YCIOBUSIX;

BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJI0  XMMHMYECKOTO 3JeMeHTa MO (QopMylie COEIWHEHHs, MacCOBYIO JIOJII0 BEIIeCTBa B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO XUMUYECKOMN peaknu;

IPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIBHON JESITEIbHOCTH — AHAJIW3 M CHUHTE3,
cpaBHeHHE, OOOOIICHHE, CHUCTEeMATH3allui0, KIaCCHU(UKAINIO, BBISIBIIEHHE MPUYMHHO--
CIIEICTBEHHBIX CBSI3€d — I M3y4EHUs CBOWCTB BEUIECTB U XHMHUYECKUX pEaKLui,
€CTECTBEHHO-HAy4YHbIE METOJbl IO3HAaHUS — HaOJIOJEHHe, H3MEpEeHHe, MOJAEIUPOBaHUE,
HKCHEPUMEHT (peaslbHbI U MBICICHHBIH);

cleoBaTh IpaBWJIaM IOJIb30BAHUSA XMMHMYECKOM TMOCyqol U  J1abopaTOpHBIM
o0OpyJIOBaHMEM, a TakXke IMpaBUjIaM OOpalleHHss C BEIIeCTBAMH B COOTBETCTBHU C



WHCTPYKIUSMHU IO BBITIOJTHEHUIO JTaOOPAaTOPHBIX XUMHUYECKHX OIBITOB IO TMOJNYYECHUIO H
COOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KHCIOPOAA), IPUTOTOBJICHUIO PACTBOPOB C
ONpeAcNEHHON MacCOBOM JIOJEH pPAcTBOPEHHOIO BEMIECTBA, IUIAHUPOBATh W MIPOBOJAUTH
XUMHUYECKHE HKCIIEPUMEHTHI 110 Paclo3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIbIO
MH/INKATOpPOB (JIakMycC, (GeHOIPTATICHH, METUIOPAHK U APYTHE).

K xonuy oOyueHus B 9 kiacce peIMETHbIE Pe3y/ibTaThl HA 0a30BOM YpOBHE IOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IOHATUH: XUMHYECKHM DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTMOH, AHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTD,
JJIEKTPOOTPULIATEILHOCTD, CTEICHb OKHUCICHHUS, XUMHUYECKass PpEeaklHs, XUMHYECKas CBs3b,
TETIOBON 3 (EKT peakiuu, MoJb, MOJSIPHBIA 00BEM, PacTBOP, AIEKTPOIUTHI, HEAIEKTPOIHTHI,
JIEKTPOJIUTUYECKAs JUCCOLMALNS, PEaKIMM HOHHOrO OOMeHa, KaTajau3aTop, XUMHYECKOoe
paBHOBecHE, OOpaTHUMbIE W HEOOpaTHMbIE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC
peakuuyu, OKUCIUTENb, BOCCTAHOBMUTEIb, OKHUCICHHE UM BOCCTAHOBIICHUE, AJUIOTPOINS,
aM(pOTEPHOCTh, XUMHUECKas CBA3b (KOBAJICHTHAsI, HOHHAS, METAIUTMYECKAs ), KPHUCTAITNIECKas
peléTKa, KOppO3us METaJUIOB, CIUIABbl, CKOPOCTb XUMHYECKOW peakUuu, IPeesIbHO
nomnycrumas konuentpanus 111K Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATUH M INPUMEHSITh 3TH
MOHSTHS IIPU ONTUCAHUU BELLECTB U UX IPEBPAIIECHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsi COCTaBiIeHHUA (OpMyJd BELIECTB MU
YPAaBHEHUN XUMUYECKUX PEAKLUI;

OIPEACIIATh BaJICHTHOCTh U CTEIIEHb OKUCIIEHUS XMMUUYECKUX 3JIEMEHTOB B COEIMHEHHUAX
Pa3IMYHOIO COCTaBa, NMPUHAMJIEKHOCTh BELIECTB K OINpPENeIEHHOMY KJaccy COEIMHEHUN I10
dopmynaM, BUA XMMHYECKOH CBA3M  (KOBaJeHTHas, MOHHAas, MeTajllM4yeckas) B
HEOPTraHMYECKUX COCIMHEHUSX, 3apsii MOHA 10 XUMHYECKOW (opmyse, xapakTep cpeisl B
BOJHBIX PpAacTBOpPax HEOPraHWYECKUX COCOUHEHMM, THUII KPUCTAUIMYECKOW PEHIETKU
KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMblca Ilepuoauueckoro 3akona [[. M. MenneneeBa U 1€MOHCTpUPOBATH
€ro NoHMMaHHe: ONMMUCHIBATh U XapaKTepHU30BaTh TabunuHyto ¢popmy Ileproauueckoii cucteMsl
XMMHUYECKHX 3JIEMEHTOB: Pa3JInyaTh MOHATHS «TJIaBHAs MOArpynna (A-rpymmna)» U «mobodHas
noarpynna (b-rpynma)», manble U OOdbIINME MEPUOJIBI, COOTHOCUTh O0O3HAUEHUs, KOTOpPbIE
UMEIOTCS B IMEPUOANYECKON TalnlMIle, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHs aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3aps]l A1pa, 0011ee YUCIO JIEKTPOHOB U PAaCIpPEeIEHUE UX
IO DJIEKTPOHHBIM CJOsIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB
AJIEMEHTOB U MX COEJUHEHHM B Mpeaesnax MajblX MEePUOJ0B M TJIABHBIX MOATPYII C Y4ETOM
CTPOEHUS UX aTOMOB;

KJIACCU(UIIMPOBATh XUMHYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peaknuu (10 YUCITy U COCTAaBY YYacTBYIOIIMX B PEAaKLMU BEIIECTB, O TeIIoBoMy 3¢ dekry, mo
M3MEHEHUIO CTENIeHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OO0IIME M crenupuuecKue XHMHYECKHe CBOWMCTBA
IIPOCTBIX U CIOXHBIX BEIIECTB, MOATBEPXK/1asl ONMMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS DJIEKTPOJIUTHYECKONW TUCCOLUMAIIMU KHUCIIOT, IIEJI0OYEHd U COJIeH,
MOJIHBIE W COKpAalIEHHBIE YPAaBHEHHUS pEaKIMid HMOHHOro oOMeHa, YpaBHEHHUS peaKIUi,
MOJTBEPXKJIAIOIINX CYIIECTBOBAHWE TE€HETHYECKOW CBS3M MEXKIYy BEIIECTBAMU Pa3INYHbBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUil MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa dTHX PeaKLuii;

MIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT WX CTPOEHHMS, BO3ZMOXXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;



BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJIIPHYIO MAacChl BEILECTB, MAaCCOBYIO
JOJI0 XMMHMYECKOIO 3JEeMEHTa IO (OopMyJie COEIMHEHHs, MAacCOBYIO JIOJII0 BEIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLINU;

coOuoaTh IMpaBWja IOJb30BAaHUS XHUMHUYECKOM mocymoil u  1abopaTOpHBIM
o0opyIoBaHHMEM, a TaKXe TMpaBwia oOOpalleHuss C BEHIECTBAMU B COOTBETCTBUH C
UHCTPYKLUSAMHU IO BBIIOJIHEHUIO JA0OPATOPHBIX XMUMMYECKHX OIBITOB IO IOJYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHUAKa M YTICKUCIOTO ra3a);

IPOBOJIUTh PEAKLMH, MOATBEPXKJIAIOIINE KAaueCTBEHHBIM COCTaB PA3JIMYHBIX BELECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOPHUI-, OpOMHI-, HOAMI-, KapOoHaT-, docaT-, CHIMKaT-,
cyibdar-, TUAPOKCUJ-MOHBI, KaTHOHbl aMMOHHS Y MOHbl H3YYEHHBIX METAJJIOB,
NPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAX HEOPraHUYECKHUX BEILECTB;

IPUMEHATh OCHOBHBIEC OIEPALMU MBICIUTEIbHON AEATEIIBHOCTH — aHAJIW3 U CHHTE3,
cpaBHeHHe, 00001IeHre, CHCTEMAaTU3all1I0, BBISIBICHHE IPUUYNHHO-CIICACTBEHHBIX CBSI3EH — s
U3y4YEeHHsI CBOMCTB BELIECTB U XMMMUYECKUX PEAKIUN, €CTECTBEHHO-HAYUHbIE METO/Ibl IO3HAHUS
— Ha0JII0/IeHNEe, U3MEpEHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (PeabHBIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHMUE
8 KUIACC



Ne HaumeHnoBanwue pa3aesioB U TeéM MPOrpaMMBbI
/o

KoanuectBo yacoB

OnexTpoHHbIe (LIU(POBLIC)

Beero| KouTponbHbIe [TpakTuuecKue 0bpazoBaTeNbHEIe PeCypChI
paboThI paboThl
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
1.1 | Xumus — BaxkHast 00J1aCTh €CTCCTBO3HAHUS U 5 2 bu6nmoreka [IOK
MIPAKTUYECKON JACSITETLHOCTH YeTIOBEKA https://m.edsoo.ru/7f41837c
1.2 | BemiectBa M1 XUMHUYECKUE PEAKIIH 15 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 | Boznyx. Kucnopon. [Tonsatue 06 oxcumax 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
2.2 | Bomopon. IToHsiTHE 0 KUCIIOTAX M COJISAX 8 1 bu6nunoreka [IOK
https://m.edsoo.ru/7f41837¢
2.3 | Boga. PactBopsl. [lonsiTre 06 oCHOBaHUSIX 5 1 1 bubnnorexka HOK
https://m.edsoo.ru/7f41837c
2.4 | OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTMHCHUI 11 1 1 bu6nunoreka [IOK
https://m.edsoo.ru/7f41837¢
Hroro no paznery 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoenue aToMoB. XMMHYECKasA

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu

3.1 | Ilepuopgmueckwuii 3akoH u [lepronndeckas cucrema 7 bubnmnorexka HOK
xumudeckux snementoB J1. M. Menneneesa. Ctpoenue https://m.edsoo.ru/7f41837c
aroma

3.2 | Xumudeckas cBsi3b. OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIC 8 2 bu6mmoteka [IOK
peakuuu https://m.edsoo.ru/7f41837c

Hroro no pasneny 15 bubmmoreka [JOK

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

PesepBHOE BpeMms 3 bu6mmoreka [JOK
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Ne HanmenoBanue pa3neiioB ¥ TeM IPOrpaMMBbl KonnuecTBo yacos OnexTpoHHbIe (LIU(POBLIC)
n/n Beero| KouTponbHbIe [TpakTuuecKue 0bpazoBaTeNbHEIe PeCypChI
paboThI paboThl
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 5



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

9 KJIACC

Ne HanmenoBanue pa3neinoB U TeM IPOrpaMMBbl KonnuectBo yacos
n/m Bcero | KoHTponbHbIE [TpakTy
paboThI pabo1

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH

1.1 | IloBTOpenue u yriayoieHne 3HaHUH OCHOBHBIX Pa3ZeioB 3) 1
Kypca 8 kiacca

1.2 | OcHOBHBIC 3aKOHOMEPHOCTH XUMUUYECKHUX PEaKIIHMA 4

1.3 | DnexkTponuTHUECKas qUCCOIUAIUs. XUMHUECKUE 8 1 1
peaKuu B pacTBOPax

Wroro no pazueny 17

Pa3nen 2. HemeTa/uibl ¥ UX cOeIMHEHUS

2.1 | OOmias xapakTepuCTHKa XUMUYECKHX 3J1eMeHTOB VIIA- 4 1
rpynnsl. ["anorenst

2.2 | OGmiast xapaKTepuCTHUKa XUMUYECKUX J1eMEeHTOB VIA- 6
rpymrbl. Cepa u e€ COeMHEHUS

2.3 | OOuras xapaKkTepUCTHKA XUMHYECKIX dJIEMEHTOB VA- 7 1
rpynnsl. A30T, hochop U UX CoOeTUHEHHS

2.4 | OGmiast xapaKTepUCTHKa XUMUYECKUX 3J1eMeHTOB [V A- 8 1 2
TPYHIBL. YTIEPOA U KPEMHUN U UX COCUHEHUS

Hroro o pasneny 25

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

3.1 | OOume cBOMCTBA METAIIOB 4

3.2 | BaxxHelmme MeTauTbl M KX COCTUHCHUS 16 1 2

Hroro no paszneny 20

Pa3nes 4. Xumus u okpy:kaomasi cpeaa

4.1 | BemecTBa u MaTepuaibl B )KMU3HHU YEIOBEKa 3

Hroro 1o pasneny 3

Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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INOYPOYHOE IIJIAHUPOBAHUE

8 KUIACC
Ne Tema ypoka KomnnuecTBo yacos [ara  |JIEKTpOHHBIE
1/ Beer | Kontp | Ipaxtu | #3Y4enus udposbie
H O | OnBHBI | Yeckume obpasosarenp
e pPaBOTHI HBIE PECYpPChI
pabor
Bl
1 | Ilpenmer xumuu. Posib XxuMuu B 1 bubanoreka
JKM3HH 4yeaoBeka. Tema u HOK
BELLECTBA https://m.edso
1 Cen(ITn) | 0.ru/ff0d210c
2 | [TonsTHe o MeTogax MO3HAHUS B 1 bubnuoteka
XUMUH HOK
https://m.edso
3 Cen(Cp) | 0.ru/ff0d227e
3 | [Ipaktuyeckas pabora Ne 1 1 bubnuoreka
«[IpaBuna paboThl B [HOK
71a0opaTopuu U MPUEMBI https://m.edso
obparreHus ¢ 1ab0paTOPHBIM 0.ru/ff0d23dc
000pyIOBaHUEM 8 Cen(IIn)
4 | UucThle BEmecTBa U CMECH. 1 bubnuoreka
Cnioco0nI paznieneHust cMecen [HOK
10 | https://m.edso
Cen(Cp) | 0.ru/ff0d26ca
5 | [IpakTuueckas pabora Ne 2 1 bubnuoreka
«Paznenenue cmeceii (Ha [HOK
pUMepe OYMCTKHU TIOBAPSHHON 15 | https://m.edso
COIIN)» Cen(ITn) | 0.ru/ff0d28c8
6 | CraproBas KoHTponbHast pabota | 1 bubnuoreka
[HOK
17 | https://m.edso
Cen(Cp) | 0.ru/ff0d2a6c
7 | ATOMBI M MOJEKYJIBI 1 22 | bubmmoreka
XuUMHUYECKHUe AJIEMEHThI. 3HAKU Cen(ITn) | IOK
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No Tema ypoka KonnuecTBo yacos Jlata  |JIEKTpOHHBIE
n/ Beer | Kontp | Mpaxru | H3YIeHAA ppoBbIE
H O | ONBHBI | YeckHe obpasosareip
e paBoOTHI HBIC PECYPChI
pabor
BI
(CMMBOJTBI) XUMHYECKUX https://m.edso
3JICMEHTOB 0.ru/ff0d2be8
8 | IIpocThie U CIIOXKHBIEC BEIIECTBA 1 bubanoreka
HOK
24 | https://m.edso
Cen(Cp) | 0.ru/ff0d2a6¢
9 | ATOMHO-MOJEKYJISIpHOE yYCHHE 1 bubnumoreka
[HOK
29 | https://m.edso
Cen(I1n) | 0.ru/ff0d2d50
10 | 3akoH IMOCTOSIHCTBA COCTaBa 1 bubnuoreka
BellecTB. XUMHUUECKas HOK
¢dopmya. BajeHTHOCTh aTOMOB https://m.edso
XUMHYCCKHX 3JICMEHTOB 1 Oxt(Cp) | 0.ru/ff0d2eae
11 | OtHOCcUTENBHAS aTOMHAs Macca. 1 bubnuoteka
OTtHocHTENbHASE MOJIEKYJISIPHAS [HOK
Macca https://m.edso
6 Oxkr(ITn) | 0.ru/ff0d323c
12 | MaccoBas 107151 XHMHYECKOTO 1 bubnuoteka
3JIeMEHTAa B COCAMHECHUN LHOK
https://m.edso
8 Oxt(Cp) | 0.ru/ff0d350c
13 | KonuuecTBo BemecTBa. Mob. 1 bubnuoreka
MonspHas macca [HOK
13 | https://m.edso
Oxt(ITH) | 0.ru/ff0d5230
14 | duznyeckue U XUMUYECKHE 1 bubnuoteka
ABJICHNs. XUMUYECKasl PeaKLUs [HOK
15| https://m.edso
Oxt(Cp) | 0.ru/ff0d37fa
15 | Ilpu3Haku 1 ycnoBus 1 bubnuoreka
MIPOTEKAHUS XUMUYECKUX [HOK
peaxiuit 20 | https://m.edso
Oxt(ITH) | 0.ru/ff0d3al6
16 | 3akoH coXpaHEHUS MacChI 1 bubnuoreka
BellecTB. XUMHUUECKHE LHOK
ypaBHEHUS 22 | https://m.edso
Oxt(Cp) | 0.ru/ff0d3b88
17 | BeluuciaeHHs KOJIUYECTBa, 1 bubnuorexa
MaccCHI BelecTBa 10 HOK
YPaBHEHHSIM XUMUYECKHX https://m.edso
peaxiuii 5 Hos(Cp) | 0.ru/ff0d5708
18 | Kimaccudukanus XHMHIESCKHX 1 10 | bubnmoreka
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No Tema ypoka KonnuecTBo yacos Jlata  |JIEKTpOHHBIE
n/ Beer | Kontp | Mpaxru | H3YIeHAA ppoBbIE
a O | ONBHEI | YECKHE obpazosarerns
e paBoOTHI HBIC PECYPChI
pabor
bl
peakiuit (coequHeHus, Hos(ITn) | LIOK
pa3JI0KEHUS, 3aMCIICHUS, https://m.edso
oOMeHa) 0.ru/ff0d3f34

19 | M. B. JIoMOHOCOB — y4EHBIii- 1 bubnuoreka
sHmukiIoneaucT. O0o0IEeHue 1 LHOK
CUCTEMAaTH3AIIHsI 3HAHHA 12 | https://m.edso

Hos(Cp) | 0.ru/ff0d40c4

20 | KonTpoabHas pabora Nel o 1 1 bubnuoTeka
TeMe «BelecTBa 1 XUMHUYECKHUE LHOK
pCaKIun» 17| https://m.edso

Hos(ITn) | 0.ru/ff0d4290

21 | Bo3xyx — cmech razoB. CocraB 1 bubnuoreka
Bo3nyxa. Kucnopon — snemeHt LHOK
u npoctoe BemecTBo. O30H 19 | https://m.edso

Hosi(Cp) | 0.ru/ff0d448e

22 | ®usnyecKkrue U XUMUYECKHE 1 bubnuoreka
CBOMCTBA KHCJIOpOJia (peaKkiuu [HOK
OKHCJIeHHUs, Topenue). [Tonsatue 24 | https://m.edso
00 okcuaax Hos(ITn) | 0.ru/ff0d4614

23 | CnocoObl momydenus kucimopoaa | 1 bubanoreka
B J1a00opaTopuu U HOK
IPOMBIIIJICHHOCTH. 26 | https://m.edso
[TpumeHnenue kucnopona Hos(Cp) | 0.ru/ff0d497a

24 | TernoBoit 3¢ (heKT XUMUIECKOH 1 bubnuoreka
peaxkiuu, MOHATUE O [HOK
TEPMOXMMHUYECKOM YPaBHEHHH, https://m.edso
9K30- U SHJOTEPMHUIECKHIX 0.ru/ff0d4790
peaKkusax 1 Hex(ITn)

25 | TorumBo (HETH, yroib U 1 bubnuoreka
MeTaH). 3arpsi3HEHUE BO3/1yXa, HOK
CIIOCOOBI €ro Mpe0TBPAIICHHS https://m.edso

3 Hex(Cp) | 0.ru/ff0d4c4a

26 | Ilpaktuueckas padora Ne 3 o 1 1 bubnuoreka
teme «Ilonydyenue u cobupanue [HOK
KHUCTIOPO/Ia, U3yUYEHUE €TO https://m.edso
CBOMCTBY» 8 Hex(ITn) | 0.ru/ff0d4ae?

27 | Bomopo — 3JIeMEHT U TIPOCTOe 1 bubnuoreka
BemiecTBO. HaxoxxneHue B LHOK
npupoie 10 | https://m.edso

Hex(Cp) | 0.ru/ff0d4dd0

28 | ®usnueckrue U XUMUIECKHE 1 bubnmnoreka
CBOMCTBA BOJOPO/IA. 15| HOK
[Ipumenenne Bogopoaa Hex(ITw) | https://m.edso
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No Tema ypoka KonnuecTBo yacos Jlata  |JIEKTpOHHBIE
n/ Beer | Kontp | Mpaxru | H3YIeHAA ppoBbIE
a O | ONBHEI | YECKHE obpazosarerns
e paBoOTHI HBIC PECYPChI
pabor
bl
0.ru/ff0d4ddo
29 | [ToHsATHE O KUCIOTAX U COJSAX 1 bubnmoreka
LIOK
17 | https://m.edso
Hex(Cp) | 0.ru/ff0d50d2
30 | CriocoOwI oTy4eHust BOAOpOaa 1 bubanoreka
B JabopaTopuu HOK
22 | https://m.edso
Hex(ITn) | 0.ru/ff0d4dd0
31 | [Ipaktuyeckas padora Ne 4 o 1 1 bubnuoreka
teme «llonydenue u cobupanue [HOK
BOJIOPO/Ia, U3YYECHHUE €TO 24 | https://m.edso
CBOICTB» Hex(Cp) | 0.ru/ff0d4f42
32 | Monsipublif 00bE€M ra3oB. 3aKOH 1 bubnuoreka
ABoraapo HOK
29 | https://m.edso
Hex(ITn) | 0.ru/ff0d542e
33 | Beruncnenus o0béMa, 1 bubanoreka
KOJIMYECTBA BEIISCTBA I'a3a I10 HOK
€r0 U3BECTHOMY KOJIMYECTBY 12 | https://m.edso
BEIIIECTBA WK 00BEMY Aus(ITn) | 0.ru/ff0d55a0
34 | Beruuciienus 00EMOB ra3oB 1o 1 bubnuoteka
YPaBHEHHIO pEaKLIUU Ha OCHOBE [HOK
3aKO0HA 00BEMHBIX OTHOIIICHUH 14 | https://m.edso
ra3oB AuB(Cp) | 0.ru/ff0d5708
35 | ®dusnueckue U XUMUYECKUE 1 bubnuoreka
CBOMCTBA BOJIBI [HOK
19 | https://m.edso
SAus(ITn) | 0.ru/ff0d587a
36 | CocraB ocHoBanuid. [Tonsitue 06 | 1 bubnmoreka
WHJIUKATOpax LHOK
21 | https://m.edso
SAuB(Cp) | 0.ru/ff0d59e2
37 | Bona xak pacTBOpPHUTEIb. 1 bubnuoreka
Haceimenasie 1 HEHACHIIIICHHBIS HOK
pacTtBopbl. MaccoBasi 107 26 | https://m.edso
BEIIIECTBA B PACTBOPE SAus(ITw) | 0.ru/ff0d5b40
38 | IIpaktruyeckas padora Ne 5 1o 1 1 bubnmoreka
teme «lIpurorosnenune [HOK
PacTBOPOB C OMpPeIEAEHHOM https://m.edso
MacCOBOH J0JIei pacCTBOPEHHOTO 28 | o.ru/ff0d5eba
BEILIECTBAY Aus(Cp)
39 | KontpombHas padora Ne2 1o 1 1 2 ®ep(I1n) | bubawmoreka
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No Tema ypoka KonnuecTBo yacos Jlata  |JIEKTpOHHBIE
n/ Beer | Kontp | Mpaxru | H3YIeHAA ppoBbIE
H O | ONBHBI | YeckHe obpasosareip
e paBoOTHI HBIC PECYPChI
pabor
BI
teme «Kucnopoa. Bonopo. HOK
Boxa» https://m.edso
0.ru/ff0d6342
40 | OkcHuasl: COCTAaB, 1 bubanoreka
Kyaccudukanms, HOMEHKJIATypa HOK
https://m.edso
4 ®e(Cp) | 0.ru/ff0d664e
41 | ITomy4yeHHE M XUMHYCCKHE 1 bubnuoTeka
CBOMCTBA KHCIIOTHBIX, OCHOBHBIX HOK
1 aM(pOTEPHBIX OKCH/IOB https://m.edso
9 dep(I1n) | 0.ru/ff0d664e
42 | OcHoBaHHMS: COCTAB, 1 bubnnoreka
KJ1accu(uKalus, HOMEHKIaTypa LHOK
11| https://m.edso
®eB(Cp) | 0.ru/ff0d67ca
43 | Tlony4yeHue U XUMHYECKHE 1 bubnuoreka
CBOMCTBA OCHOBaHMI HOK
16 | https://m.edso
®ep(ITn) | 0.ru/ff0d67ca
44 | KucaoThl: cOCTaB, 1 bubanoreka
KJaccu(uKalus, HOMEHKIaTypa LHOK
18| https://m.edso
®eB(Cp) | 0.ru/ffOdfee2
45 | Tlony4yeHne U XUMHUECKHE 1 bubnuoteka
CBOMCTBA KHUCJIOT HOK
25 | https://m.edso
®e(Cp) | 0.ru/ffOdfee2
46 | Conu (cpenHue): HOMeHKIaTypa, | 1 bubnnoreka
CIOCOOBI MOTyYEHUS, [HOK
XUMHUYECKHE CBONCTBA https://m.edso
0.ru/00ad947
2 Map(Iln) | 4
47 | IIpaktuyeckas padora Ne 6. 1 1 bubnuoreka
Pemenne skcnepuMeHTaIBHBIX [HOK
3amad 1mo TeMe «OCHOBHEIE https://m.edso
KJIACChl HEOPTaHMUESCKHUX 0.ru/00ad9b7
COCIUHEHUIN» 4 Map(Cp) | C
48 | 'eneTnueckas CBsI3b MEXKIY 1 bubnuoreka
KJIacCCaMU HEOPraHUYECKUX [HOK
COEIUHEHUI https://m.edso
11| 0.ru/00ad9a5
Map(Cp) | 0
49 | O0oO01IeHNE U CUCTEMATH3AIIHS 1 16 | bubnmoreka
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No Tema ypoka KonnuecTBo yacos Jlata  |JIEKTpOHHBIE
n/ Beer | Kontp | Mpaxru | H3YIeHAA ppoBbIE
a O | ONBHEI | YECKHE obpazosarerns
e paBoOTHI HBIE PECypChI
pabor
bl
3HAaHUM Map(I1n) | HOK
https://m.edso
0.ru/00ad9cb
2
50 | KonTponbHas padora Ne3 mo 1 1 bubnuoreka
TeMe "OCHOBHBIE KJIacChl HOK
HCOPraHHUYECKUX COCTUHEHUN" https://m.edso
18| 0.ru/00ad9el
Map(Cp) | a
51 | IlepBbie MONBITKH 1 bubnuoTeka
KJIaccu(pUKAUN XUMHYECKIX [HOK
aneMeHTOB. [loHsTHE 0 TpymIax 23 | https://m.edso
CXOJTHBIX DJIEMEHTOB Map(ITn) | 0.ru/00ad9ffa
52 | Ilepuoanueckuii 3aK0oH U 1 bubnuoreka
[lepuoauueckas cucrema LHOK
XUMHYECKHX 351eMeHToB J1. 1. https://m.edso
MeHnnaeneesa 25 | 0.ru/00ada52
Map(Cp) | C
53 | [lepuoasl, TPYIIIB, TOATPYIIITHI 1 bubnuoteka
LIOK
https://m.edso
0.ru/00ada52
6 Anp(Iln) | c
54 | Ctpoenue atomoB. CocTaB 1 bubnuoteka
aTOMHBIX sa1ep. M3oTomnsl [HOK
https://m.edso
0.ru/00ada34
8 Anp(Cp) | 2
55 | CtpoeHue 37IeKTPOHHBIX 1 bubnuoreka
000J109€K aTOMOB AJIEMEHTOB [HOK
[Tepuoanueckoit cucrems! J1. U. https://m.edso
MeHeneeBa 13 | 0.ru/00ada6b
Anp(TTm) | ¢
56 | XapakTepucTHKa XUMHUECKOTO 1 bubnuoreka
AJIEMEHTA MO €r0 MOJIOKEHUIO B [HOK
[Tepuoanueckoii cucreme . U. https://m.edso
MeneneeBa 15 | 0.ru/00ada82
Anp(Cp) | 4
57 | 3nauenue [lepuoanueckoro 1 bubnuoreka
3aKOHA JUIS Pa3BUTHS HAYKU U [HOK
npaktuku. J{. 1. MenneneeB — https://m.edso
y4EHBII, MEAAror U rpaXIaHuH 20 | 0.ru/00ada96

Anp(ITn)

€
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Ne
o/

Tema ypoka

KomnuectBo yacos

Bcer
0

Kontp
OJIbHBI
e
pabor
BI

IIpaktu
YECKHE
paboThI

Jara
U3y4YeHUs

JICKTPOHHBIC

ppoBbIE
obOpazoBarelb
HBIE PECypChI

58

O00011IeHNE U CUCTEMATU3ALHS
3HAHUH .

1

22
Anp(Cp)

bubanoreka
IHOK
https://m.edso
0.ru/00adb33
Cc

59

KonTponbHas padora Ne4 o
teme «CTpoeHue aToma.
XUMHUYECKast CBSI3bY /

27
Anp(ITn)

bubanoreka
I[HOK
https://m.edso
0.ru/00adb48
6

60

DIIEKTPOOTPULIATETHHOCTh
ATOMOB XMMHYECKHX 3JIEMCHTOB

29
Anp(Cp)

bubnuoreka
LHOK
https://m.edso
0.ru/00adaab
8

61

MNonnas xummrdeckas CBA3b

4 Mai(ITn)

bubanoreka
LHOK
https://m.edso
0.ru/00adac3
4

62

KoBasentnas nonsipHas u
HENOJIsIpHasl CBS3U

6 Maii(Cp)

bubnuoreka
LHOK
https://m.edso
0.ru/00adaab
8

63

KoBanentnas nenomnsipHas
XAMHUYECKasl CBS3b

13
Maii(Cp)

bubnuoreka
LHOK
https://m.edso
0.ru/00adaab
8

64

CreneHp OKUCICHUI
OKHUCITUTENBHO-
BOCCTaHOBUTENIbHBIE PEAKIIUU

18
Maii(ITx)

bubnuoreka
LHOK
https://m.edso
0.ru/00adae?
8

65

O00011eHHE U CUCTEMATU3 AL
3HAHUU

20
Maii(Cp)

Bubnuoreka
ILHOK
https://m.edso
0.ru/00adb07
6

66

['omoBast KOHTpoOsIbHAS paboTa

25
Maii(ITn)

bubaunoreka
LHOK
https://m.edso
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No Tema ypoka KonnuecTBo yacos Jlata  |JIEKTpOHHBIE
n/ Beer | Kontp | Mpaxru | H3YIeHAA ppoBbIE
I o | ompHBI | yeckue o0Opazosareib
e paBoOTHI HBIC PECYPChI
pabor
bl
0.ru/00adb07
6

67 | O000IIEHNE U cUCTEMATH3AINS
3HaHu# 1o Teme «CtpoeHue 26 mas (
aroMa. XMMUYECKasi CBSI3b» ITH)

68 | O0o00IIEeHnEe U cucTeEMaTU3aIHA 1 bubanoreka
3HaHuil « Knaccel [HOK
HEOPTaHMYECKUX COCAMHCHHI https://m.edso

27 | 0.ru/00ad9ch
Maii(Cp) | 2
OBILIEE KOJIMYECTBO YACOB 68 5 4

I10 ITPOT'PAMME
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9 KJIACC

Ne Tema ypoka KonunuecTBo uyacoB Hara DNEKTPOHHBIE
1/ Beer | Kontpo | Ipaxr | H3yuenus nuudpoBbie
| o meHBIe | mueck o0pa3oBaTenbH
paBOTHI e bI€ PECYpChI
pabot
Bl
1 | I[lepuonnueckwuii 3akoH. [lepumonuueckas | 1 Bbubinnoreka
cucTeMa XuMHYecKux sneMeHToB /I, U. HOK
Menneneena 3| https://m.edsoo
Cen(Cp) | .ru/00adb59e
2 | 3aKOHOMEpPHOCTH B U3MEHEHUH CBOMCTB 1 bubmuotexa
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX HOK
NIEpUOJIOB 4 | https://m.edsoo
Cen(Yr) | .ru/00adb6b6
3 | Knaccudukanus u HoMEeHKIIaTypa 1 Bubinnoreka
HEOPraHWYECKHUX BEILECTB HOK
10 | https://m.edsoo
Cen(Cp) | .ru/00adb7e2
4 | Buasl XUMHYECKOH CBSI3U M THIIBI 1 Bubnuoreka
KPUCTAJUIMYECKUX PELIETOK HOK
11| https://m.edsoo
Cen(4r) | .ru/00adbac6
5 | KonTtpoasHas pabora Nel o Teme 1 1
«IloBTOpEeHue u yrioyonenue 3HaHUN 17
OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca» Cen(Cp)
6 | Knmaccudukamus XUMHIECKUX pEaKIHi 1 Bubinnoreka
10 Pa3JIMYHBIM IIpU3HAKAM HOK
18 | https://m.edsoo
Cen(4r) | .ru/00adbch0
7 | IloHsTHE O CKOPOCTU XUMUYECKOM 1 bubnmnoreka
peakuu. IIoHATHE O TOMOT€HHBIX U HOK
reTepPOreHHBIX peaKIusIxX 24 | https://m.edsoo
Cen(Cp) | .ru/00adbe9a
8 | IloHsiTHE O XUMHYECKOM PaBHOBECHH. 1 bubnmnoreka
@DakTOpHl, BIUAIOLUINE HA CKOPOCTh HOK
XMUMHYECKON PEaKIMi U TOJI0KEHHE 25 | https://m.edsoo
XUMHYECKOTO PaBHOBECHUS Cen(Yr) | .ru/00adc28c
9 | OkHCAUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnmnoreka
peakuuu HOK
1| https://m.edsoo
OxkTt(Cp) | .ru/00Oadcade
10 | Teopwust AMEKTPOTUTHIECKOM 1 bubnuoreka
nuccoruani. CUIBHBIE U ClIa0bIe 1HOK
3JIEKTPOJTUTHI 2 | https://m.edsoo
Oxt(Yr) | .ru/00adcd68
11 | NonHble ypaBHEHUS peaKkUi 1 bubnuotexa
8 | HOK

Ox1(Cp)

https://m.edsoo
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No Tema ypoka KonnuectBo wacos Hara DIIEKTPOHHBIE
n/ Beer | Koutpo | Mpaxr | H3Y4eHHS 1 poBbIe
n o IeHEIE | mueck oOpa3oBareiabH
paBoTHI He BI€ PECypCHI
pabor
BI
.ru/00add448
12 | Xumudeckue CBOMCTBA KUCIIOT U 1 bubnmoreka
OCHOBaHUH B CBETE MPEACTABICHUI 00 HOK
AIIEKTPOJIUTUICCKOU TUCCOITUAITUN 9| https://m.edsoo
Oxr(Yrt) | .ru/00add5d8
13 | Xumnueckue cBOICTBa coeii B CBETE 1 bubnmnoreka
NPECTAaBICHUN 00 IEKTPOTUTHUECKOM HOK
IUCCOLMAAA 15 | https://m.edsoo
Okt1(Cp) | .ru/00add8b2
14 | IlousaTtue o ruaponause coueit 1 bubmmotexa
HOK
16 | https://m.edsoo
Oxt(Yr) | .ru/00add9d4
15 | O0o0menne U cucTeMaTU3aAIAS 3HAHUA 1 Bubinnoreka
HOK
22 | https://m.edsoo
Oxt(Cp) | .ru/00addd12
16 | Ilpaktuueckas padora Ne 1. «Pemenue 1 1 bubnmnoreka
JKCIEPUMEHTAIBHBIX 3a7a4» HOK
23 | https://m.edsoo
Oxt(Yr) | .ru/00addbfa
17 | KonrposnbHas pabora Ne2 o teme 1 1 bubnuoreka
«INEKTPOJIUTHYECKAS TUCCOIUALIHS. HOK
XUMHUYECKHE PEaKIUU B PACTBOPAX» 5| https://m.edsoo
Hosi(Cp) | .ru/00addecO
18 | O6mas xapakTepuCcTHKa raJoreHoB. 1 bubnuotexa
XUMHYECKUE CBOMCTBA HA PUMEPE HOK
xJjiopa 6 | https://m.edsoo
Hos(Yr) | .ru/00addfe2
19 | XnopoBomopon. ComnsiHast KHCIIOTA, 1 bubnmnoreka
XUMUYECKHUE CBOWCTBA, MOTYUYEHUE, 1HOK
pUMCHEHHE 12 | https://m.edsoo
Hos(Cp) | .ru/00adel104
20 | ITpakTrueckas pabota Ne 2 o reme 1 1 bubnuotexa
«lTonmyyeHne COJITHON KUCIIOTHI, HOK
U3y4eHUe e€ CBOWCTBY» 13| https://m.edsoo
Hos(Yr) | .ru/00ade348
21 | BeruncieHnus o ypaBHEHUSIM 1 bubnuoreka
XUMHUYECKHUX PEAKIIHiA, €CIU OJIUH U3 HOK
peareHTOB J1aH B M30bITKE 19| https://m.edsoo
Hos(Cp) | .ru/00ade488
22 | O6mas xapakTepuCcTHKa dJIEMEHTOB 1 20 | bubnuoTteka
VIA-rpynmel Hos(Yt) | IOK



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

No Tema ypoka KonnuectBo wacos Hara DIIEKTPOHHBIE
n/ Beer | Koutpo | Mpaxr | H3Y4eHHS 1 poBbIe
n o IeHEIE | mueck oOpa3oBareiabH
paBoTHI He BI€ PECypCHI
pabor
bl
https://m.edsoo
.ru/00ade64a
23 | AnoTponHbIe MOIU(UKAITUN CEPBI. 1 bubnuoreka
Haxoxnenue cepbl 4 €€ COCJUHEHUN B HOK
npupojie. XMMHUYECKHE CBOMCTBA Cephbl 26 | https://m.edsoo
Hos(Cp) | .ru/00ade64a
24 | CepoBogopos, cTpoenue, pusnueckue u | 1 bubmuotexa
XHUMHYECKHE CBOMCTBA HOK
27 | https://m.edsoo
Hosi(Yr) | .ru/00ade802
25 | Okcupsl cepbl. CepHas KHCIIOTA, 1 bubnuoreka
du3HYECKHEe M XUMUYIECKUE CBOKCTBA, 1HOK
IPUMEHEHHUE 3| https://m.edsoo
Hex(Cp) | .ru/00adea28
26 | XUMUYeCKHe peakiuy, JeKaIue B 1 bubmmotexa
OCHOBE ITPOMBIIIIEHHOTO CIIOc00a HHOK
TOJTY9YEHHUSI CEPHON KUCIIOTHI. https://m.edsoo
XHUMHYECKOE 3arpsi3HEHUE .ru/00adec8a
OKPYKaIOIIEeH Cpeibl COCTUHEHUSIMU 4
cepbl Hex(Yr)
27 | Beruuciienue MaccoBOI 1OJIM BBIXOJA 1 Bubinnoreka
MPOAYKTA PEaKIuu HOK
10 | https://m.edsoo
Hex(Cp) | .ru/00adec8a
28 | O0mas xapakTepUCTHKA HIIEMEHTOB 1 bubnuotexa
VA-rpynmnsl. A30T, paclipoCTpaHEHHE B HOK
npupoze, Gu3ndeckue 1 XUMHUYECKUe 11 | https://m.edsoo
CBOWCTBA Hex(Yr) | .ru/00adeeab
29 | AMMuak, ero pu3nIecKue u 1 bubnmnoreka
XMMHUYECKHE CBOMCTBA, MOJIyuyeHHE U HOK
pUMCHEHHE 17 | https://m.edsoo
Hex(Cp) | .ru/00adf004
30 | IIpaktuueckas padbota Ne 3 o reme 1 1 bubnuotexa
«ITonyueHne amMuaKka, U3y4eHHUE €ro HOK
CBOICTB» 18 | https://m.edsoo
Hex(Yr) | .ru/00adf180
31 | A3oTtHas KucOTa, €€ PU3NIECKUE U 1 bubnuoreka
XHMUYECKHE CBOMCTBA 1HOK
24 | https://m.edsoo
Hex(Cp) | .ru/00adf306
32 | Hcnonp30BaHNE HUTPATOB U COJEH 1 bubnuotexa
aMMOHHUS B KQ4€CTBE MUHEPATBHBIX 25| [IOK
ynoopenuii. XuMHuecKoe 3arpsi3HeHHe Hex(Ur) | https://m.edsoo
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No Tema ypoka KonnuectBo wacos Hara DIIEKTPOHHBIE
n/ Beer | Koutpo | Mpaxr | H3Y4eHHS 1 poBbIe
n o IeHEIE | mueck oOpa3oBareiabH
paBoTHI He BI€ PECypCHI
pabor
bl
OKPYKAIOIICH CPeIbl COSAMHCHUSIMH .ru/00adf518
a3oTa
33 | ®ochop. Oxcun dhocdopa (V) u 1 bubnuoreka
docdopnas kucinora, pusndeckue u [HOK
XUMHUYECKHE CBOMCTRBA, ITOJIYICHHE 14| https://m.edsoo
SuB(Cp) | .ru/00adf68a
34 | Ucnonb3oBanue hocdaToB B KAUECTBE 1 bubnmoreka
MHUHEpaIbHBIX yI0OpEeHHH. 3arps3HeHne HOK
npUpoaHOi cpensl hocharamu 15 | https://m.edsoo
Aus(Yr) | .ru/00adfc20
35 | Yrnepon, pacnpocTpaHeHUE B PUPOJIE, 1 bubnuoreka
¢du3nUecKrue 1 XUMHYECKHE CBOWCTBA HOK
21 | https://m.edsoo
SuB(Cp) | .ru/00adfd9c
36 | Okcuusl yraepoaa, ux Gpuandeckue u 1 bubnmoreka
XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE HOK
po0JIeMBI, CBSI3aHHBIE C OKCHUIIOM 22 | https://m.edsoo
yraepoaa (IV) SAus(Yr) | .ru/00adfebe
37 | YronpHast KHCIOTA U €€ COTU 1 bubmmoteka
HHOK
28 | https://m.edsoo
SuB(Cp) | .ru/00ae006¢
38 | Ilpaktuueckas padbota Ne 4 o reme 1 1 bubnuotexa
"TTosrydyeHune yrieKucioro rasa. HOK
KavecTBeHHast peakius Ha KapOoHaT- 29 | https://m.edsoo
noH" Aus(YUr) | .ru/00ae027e
39 | [NepBoHaYaANILHEIC TOHATHUS 00 1 bubnuorexa
OpraHMYEeCKUX BEIIECTBAX KaK O HOK
COCJIMHEHUSX yriiepoa 4 | https://m.edsoo
®eB(Cp) | .ru/00ae054e
40 | KpeMHuit 1 ero coeluHEHUS 1 bubnuotexa
HOK
5| https://m.edsoo
®es(Ur) | .ru/00ae080a
41 | IIpaxTuueckas padora Ne 5. Pemienue 1 1 bubnuoreka
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME HOK
«Bakueime HeMeTaTbl U UX 11 | https://m.edsoo
COCTUHEHUS ®eB(Cp) | .ru/00ae0bf2
42 | KontponbHas pabota Ne3 o Teme 1 1 bubnuoteka
«Baxaelne HeMeTaUTbl U UX HOK
COCTMHEHHUSD) 12 | https://m.edsoo
®es(Ur) | .ru/00ae0el8
43 | O6mIas XxapakKTepUCTHKA XUMUISCKUX 1 18 | bubnmoreka
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No Tema ypoka KonnuectBo wacos Hara DIIEKTPOHHBIE
n/ Beer | Koutpo | Mpaxr | H3Y4eHHS 1 poBbIe
I o IeHEIE | mueck oOpa3oBareibH
paBoTHI He BIE PECYPCHI
pabor
bl
3JIEMEHTOB — METAJIJIOB. ®eB(Cp) | LHOK
MeTtamueckas CBA3b M METAININYCCKas https://m.edsoo
KpUCTAJIJIMYECKAsl peIIETKa. .ru/00ae103e
dusnvecKue CBONCTBAa METAJLIIOB
44 | XUMUYECKHE CBOMCTBA METAJLJIOB. 1 bubnuoreka
DNEKTPOXUMHUYECKUH Psiji HAIlPsHKEHUN HOK
METaJIOB 19| https://m.edsoo
®es(Ur) | .ru/00ae1156
45 | O6mume crocoObl MOTYyYEHUST METAJUIOB. 1 bubnmoreka
CniaBel. Beruncnenus no ypaBHEeHUsAM HOK
XUMHYECKHX PEaKIUH, eCIIi OJTUH U3 25 | https://m.edsoo
pEareHToB COAEPKUT ITPUMECH ®eB(Cp) | .ru/00aell56
46 | TloHsTHE O KOPPO3HH METAILJIOB 1 bubnuoreka
HOK
26 | https://m.edsoo
®es(Ur) | .ru/00ae1278
47 | lllenoyHble METAILIIBI 1 bubnmoreka
HOK
4 | https://m.edsoo
Map(Cp) | .ru/00ael4b?
48 | Oxcuabl ¥ TUAPOKCHIBI HATPHS M KaJTHS 1 Bubinnoreka
HOK
5| https://m.edsoo
Map(Yr) | .ru/00ael4b?2
49 | IllenoyHo3eMeIbHBIC METAILIbI — 1 bubnuoreka
KaJIbIIUA U Mardui LHOK
11| https://m.edsoo
Map(Cp) | .ru/00ael15e8
50 | Baxkneitmre coequHEHNS KalbIUs 1 bubnmmoreka
HOK
12 | https://m.edsoo
Map(Yr) | .ru/00ael5e8
51 | O606meHNE U cHCTeMaTH3alus 3HAHUH 1 18
Map(Cp)
52 | JKécTroCcTh BOIBI U CIIOCOOEI €€ 1 bubnunoreka
YCTpaHEHHUs HOK
19| https://m.edsoo
Map(Yr) | .ru/00ae1886
53 | IIpakTrueckas padota Ne 6 o reme 1 1 bubnuorexa
"XEcTKOCTL BOIBI 1 METOIHI €€ ITOK
ycTpaHeHus" 25 | https://m.edsoo
Map(Cp) | .ru/00aelae8
54 | AnroMuHUI 1 26 | bubauoTteka
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No Tema ypoka KonnuectBo wacos Hara DIIEKTPOHHBIE
n/ Beer | Koutpo | Mpaxr | H3Y4eHHS 1 poBbIe
1| o IeHEIE | mueck oOpa3oBareibH
paBoTHI He BIE PECYPCHI
pabor
BI
Map(Ur) | HOK
https://m.edsoo
.ru/00aelc64
55 | AMdoTepHbIe CBOICTBA OKCHIA U 1 bubnuotexa
TUJIPOKCHIA HOK
8 | https://m.edsoo
Anp(Cp) | .ru/00aelc64
56 | XKenezo 1 bubnuoreka
HOK
9| https://m.edsoo
Anp(Yr) | .ru/00aeld86
57 | Oxcuapl, THAPOKCHUIIBI M COJIH JKele3a 1 bubnmoreka
(IT) u xxene3a (III) HOK
15| https://m.edsoo
Anp(Cp) | .ru/00ae35e6
58 | O0001IeHNE U cUCcTEMATH3AaLUs 3HAHUH 1 16
Anp(Yr)

59 | [IpakTuueckas padborta Ne 7. Pemienue 1 1 bubnmnoreka
DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME HOK
«BakHeWIIne METaUIbl B X 22 | https://m.edsoo
COCTUHEHUS Anp(Cp) | .ru/00ae3de8

60 | Beruncienus o ypaBHEHUSAM 1 bubmmoteka
XUMHUYECKHUX PEAKIINii, eCIH OJNH U3 HOK
peareHToB J1aH B U30BITKE WK https://m.edsoo
COJIEPKUT IpUMecH. Brruncnenus .ru/00ae1750
MacCOBOM JIOJM BbIXO/a MPOAYKTa 23
peakuuu Anp(Yr)

61 | O6061meHre U cucTeMaTu3als 3HaHUH 1 29

Amp(Cp)

62 | KonTponbHas padota Ned o reme 1 1
«Baxueimme MeTaibl 1 UX 30
COECTMHEHUS» Anp(Yrt)

63 | BemecTBa u MaTepuaisl B 1 Bubnuoreka
MOBCEIHEBHOM XKU3HU YeI0BeKa 1HOK

6 | https://m.edsoo
Maii(Cp) | .ru/00ae3f50

64 | XuMunueckoe 3arpsisHeHHe 1 bubnuotexa
OKpy»Karoien cpeasl Poiap xumun B HOK
pEIIeHUH YKOIOTUYECKUX MPOoOIIeM 7 | https://m.edsoo

Maii(Yr) | .ru/00ae4270

65 | . O000IEeHne U crucTeEMaTU3alA 1 bubnnoreka

3HAHUH 13| HOK

Mait(Cp)

https://m.edsoo
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pabor
BI

ara
M3y4YeHUs

DIIEKTPOHHBIE
1 poBbIe
oOpa3oBareibH
BI€ PECypCHI

.ru/00ae4270

66 | toroBast KOHTpoJIbHAs paboTa

14
Maii(Yr)

bubanoreka
I[HOK
https://m.edsoo
.ru/00ae0d0a

67 | O00O0IEeHNe U cUCTEMATU3ALMs 3HAHUN

20
Maii(Cp)

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

68 | O000IEeHKEe U CUCTEMATU3ALMS 3HAHUN

21
Maii(Yr)

Bubmnoreka
HOK
https://m.edsoo
.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME

68
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

8 KVIACC

Koa nposepsiemoro
pe3yJbTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSA
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O
001ero ooOpazoBaHus

Ilo Teme: ((HepBOHa‘laJ'IBHBIe XHUMHUYCCKUC ITOHATHS

11

PACKpPBIBATE CMBICII OCHOBHBIX XHUMHWYCCKUX MHOHATHH: aToM,
MOJIEKYJa, XUMUYECKH 3JIEMEHT, IPOCTOE BELIECTBO, CII0XKHOE
BELIECTBO, cMech  (OJHOpOJHAasE U  HEOAHOPOJIHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJIs
XUMHUYECKOTO 3JIEMEHTa B COCIWHEHUHU, MOJISIPHBIA O00BEM,
XUMHUYCCKAs Peakius, KiIacCH(PUKAIUs PEAKIWi: peakiuu
COCUHEHUS, PEaKIHUU Pa3JIOKEHUsS, pPEaKIUH 3aMEIICHUs,
peakuuu OOMEHa, O9K30- U OJHAOTEPMHUYECKUE pEaKluH,
TEIUI0BOH 3(PPEeKT peakinu, pacTBOp, MaccoBasi A0S BEIIECTBA
(IponeHTHAasE KOHIICHTPAIIKsI) B pAaCTBOPE

1.2

WUIIOCTPUPOBATh  B3aMMOCBA3b  OCHOBHBIX  XUMHUYECKHX
TOHSATUN ¥ IPUMEHSATh 3TH MOHATUS IIPU ONMUCAHUU BEILIECTB U
UX MPEBpAILICHUI

1.3

HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJMKY JJIs COCTaBJICHHUS
(dhopMyI1 BenecTB M YpaBHEHUI XMMHUYECKUX PEaKIni

1.4

pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHUsI MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHA
ABoraapo

1.5

OIpCaACIATL BAJICHTHOCTH AaTOMOB DJJICMCHTOB B 6I/IHapHI>IX
COCOANMHCHUAX

1.6

KJaccu(UIUpPOBaTh XMMUYECKHE PEaKLIUU (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEMIOBOMY 3PEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIbBHYIO MOJICKYISAPHYHO U MOJIAPHYRO
MacCChI BEIICCTB

1.8

BBIUHCTISTh MAaCCOBYHO JONI0 XHMMHYECKOTO OJJIEMEHTa IO
dhopmyse coeTuHEeHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BEIICCTBA B PACTBOPE

1.10

MPUMEHATh  €CTECTBEHHOHAyYHbIE METOJAbl IO3HAHUS —
HaONto/IeHne, W3MEpEeHHe, MOJEIUPOBAHHUE, HOKCIEPUMEHT
(peanbHbIN U MBICIIEHHBIN)

[Io Teme: «BaxHelmne MPEACTABUTENN HEOPraHUYECKUX
BEILIECTBY

2.1

PACKpPBIBATE CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSITHI: OKCHI,
KHCJI0Ta, OCHOBAHUEC, COJIb

2.2

ONpEAEATh MNPHUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy coeJlMHeHul no popMynam




Kon nposepsiemoro
pe3yJabTara

2.3

IIpoBepsiemble npeAMETHBIE Pe3yJabTAThl 0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI'O
0011ero ooOpazoBaHus

KJ'IaCCI/I(i)I/IL[I/IpOBaTB HEOPraHN4YCCKHEC BEIICCTBA

2.4

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBa
BEIIECTB pa3IMYHbIX KJIAcCOB, IIOATBEP)KAas OIMCAHUE
IIpUMEPAaMU  MOJIEKYJISIPHBIX YPaBHEHMH COOTBETCTBYIOLIMX
XUMHUYECKUX peaKui

2.5

IIPpOrHO3UpPOBAThb CBOMCTBaA BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'O CocCTana, BO3MOXXHOCTH IIPOTCKAHUSA
XHUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCJIIOBUAX

2.6

CIEA0BaTh NpPaBWJIaM I10Jb30BAHUS XMMHYECKOM MOCYIO0H H
1abopaTopHBIM  00OPYJOBaHHUEM, aTakke  IpaBUIIaM
oOpaileHusi ¢ BEIIeCTBAMU B COOTBETCTBHH C WHCTPYKIUSIMU
M0 BBHIMIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB MO MO-
JYYEHUIO0 U COOMpaHMIO ra3000pa3HbIX BELIECTB (BOAOpoda U
KHCIIOpO/ia), TPUTOTOBJICHUIO PACTBOPOB C OMNpeAenEHHOU
MAacCOBOM JI0JIE PAacTBOPEHHOIO BEIIECTBA, IUJIAHUPOBATH U
MIPOBOUTD XUMHYECKHE IKCIIEPUMEHTHI
10 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEN U KUCIOT C MOMOILBIO
WHIUKATOpOB  (Jakmyc,  ¢eHondTaneuH,  METUIOPaHK

¥ Ipyrue)

2.7

IIPOBOOUTDH paC‘IéTH 110 YPABHCHUIO XHUMHYECKOM pC€aKuuu

ITo Teme: «llepunonnueckuii 3akoH u [lepuoguueckas cucrema
xumuueckux anemeHtoB . 1.  MengeneeBa. CrtpoeHue
aTOMOB. Xumudeckas CBSI3b. OKUCIIHTEILHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIHHY

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHH: sA1po
aToMa, JIEKTPOHHBIN CIIOM aToma, aToMHasi OpOUTalb, paauyc
aToMa, XUMHU4YECKass CBsA3b, INOJSIPHAsT W  HENOJIApHas
KOBAJICHTHAA CBA3b, JJICKTPOOTPHULATCIBHOCTb, NOHHAA CBA3b,
VOH, KATHOH, aHUOH, CTENIEHb OKUCIICHUS

3.2

KHaCCHq)HHHpOBaTB XUMHNYECKHE 3JIEMCHTBI

3.3

ONMHCHIBATH M XapakTepus3oBaTh  Tabmu4Hylo  (opmy
[Tepuoanueckoif cUCTEMbl XMMHYECKUX AJIEMEHTOB: Pa3IN4aTh
MOHATHS «TNaBHasg mnoarpynna (Arpymma)» ©u  «o0ouHas
noarpymnmna (brpynmna)y, «manibie» 1 «00JIbIITNE) MEPUOIBI

3.4

pacKpbIBaTh CMBICTT [Tepnonnueckoro 3aKOHa
J.N. Menneneesa: JIEMOHCTPUPOBATH IIOHUMaHUeE
MEPUONYECKOMN 3aBUCUMOCTH CBOWCTB XAMAYECKUX
3JIEMEHTOB OT UX M0J0XeHus B llepnoanyeckon cucreme

3.5

COOTHOCHUTh OOO3HAUEHHUs, KOTOpble MMEIOTCS B Tabyule
«Ilepuonnyeckas cucrema XUMHYECKUX AIIEMEHTOB
J.1. MenneneeBa» ¢  YUCIOBBIMH  XapaKTEPUCTUKAMH
CTPOEHHMSI aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB U 3apsn
aapa, oOmiee YHUCIIO AJIEKTPOHOB
U pacrnpeeseHue UX M0 3JIEKTPOHHBIM CII0SIM)

3.6

ONpeaAcIATL CTCIICHB OKHCICHUA JJICMCHTOB B 6I/IHapHI)IX
COCOINMHCHUAX

3.7

OIPCACIIATE BUJ XUMHUYECKON CBS3H (KOB&J’ICHTH&H )41 I/IOHHa}I)




Kon nposepsiemoro
pe3yJabTara

IIpoBepsiemble npeAMETHBIE Pe3yJabTAThl 0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI'O
0011ero ooOpazoBaHus

| B HCOPraHWYCCKNX COCAUHCHUAX

9 KUIACC

Kox npoBepsiemoro
pe3yjabTara

1

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOTO
001ero ooOpazoBaHus

Ilo Teme: «BeniecTBo 1 XUMHYECKast pCaKnus»

11

PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKHUX ITOHATUI: PaCTBOP,
JJIEKTPOJINUTHI, HEDJIEKTPOJIUTHL, AIIEKTPOJINTUYECKAS
IUCCOIMALUs, pPEaKLUH HOHHOTO OOMEeHa, KaTajau3arop,
XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMbIE peak-
LAY, OKHCJIUTEIBHOBOCCTAHOBUTEIILHBIE peakiuu,
OKHUCJINTENb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBIIEHUE,
aJIIOTPOIIHS, amM{(OTEpHOCTH, XUMUYECKas CBSI3b
(KoBaJIeHTHAsi, MOHHAs, METAUIMYecKas), KpUCTaIM4yecKas
penéTKa, CIuIaBbl, CKOPOCTh XMMUYECKON pEAKIUU

1.2

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHUYECKUX
MOHSATUNA W TPUMEHSTh 3TU MOHATUS TIPH OTIHMCAHUH BEIIECTB U
UX MPEBpAIICHUI

1.3

COCTaBJIATh YpPaBHEHHUS DSIEKTPOJIUTHUECKON IHUCCOIMAINH
KUCJIOT, IIEJIOYEH U  COJIE€H, TMIOJHBIE U COKpPAILEHHBIE
ypaBHEHHUS peakIuii HOHHOTO OOMeHa

1.4

pacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPECTBOM COCTAaBJICHHs JJIEKTPOHHOTO OanaHca
ATUX pPEaKIUui

1.5

IIPOBOANTD paC‘{éTLI 110 YPABHCHUTIO XUMHYECKOM pCaKknnmn

IIo TeMam: «HemeTamnsl 1 UX COeAUHEHUS» U «MeTalnsl U UX
COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMHCHIBATH) 0OImME U CcHenupuyecKue
XUMHUYECKHE CBOMCTBA TPOCTBIX U CIIOKHBIX  BEIIECTB,
MOATBEpKJas OMUCaHWUE TpUMEpPaMH MOIEKYISIPHBIX H
MOHHBIX YPAaBHCHUN COOTBETCTBYIOIINX XUMUICCKUX PEAKITUI

2.2

COCTaBJIATH YpaBHCHUA peaKI.IPIfI, MOATBCPIKAAOIHNUX
CYIICCTBOBAHUC TCHETHUYECKOM CBS3H MCXKAY BCHICCTBAMU
PA3JIMIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOICTBa B€IIECTB B 3aBUCHUMOCTH OT HX
CTPOCHUA, BO3MOXXHOCTHU IPOTCKAHUSA XUMHNYCCKUX
npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.4

CIEeAOBaTh MpaBUJIAM IOJIb30BAHUS XMMHYECKOM IMOCYJION U
1a00paTOPHBIM o0opyoBaHuEM, a TaKKe npaBujIamM
oOpareHusi ¢ BEIeCTBaMH B COOTBETCTBHUU C MHCTPYKIUSIMH
M0 BBIMOJHEHHUIO JTA0OPATOPHBIX XHUMUYECKUX OMBITOB IO
MIOJIYYEHHUIO U COOMPaHHIO Ta3000pa3HbIX BENECTB (aMMHaKa U




IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThl 0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbl OCHOBHOI'O
0011ero ooOpazoBaHus

Kon nposepsiemoro
pe3yJabTara

YIJIEKUCIIOTO Ta3a)

MIPOBOJIUTH PEAKITHH, TIOJTBEPIKIAIOIINE KaYeCTBEHHBINH COCTAB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPU-,
Opomun, nonu, kapooHar, ¢pocdart, CHIIMKAT, Cyabdat, Tuapo-
KCHJIMOHBI, KATUOHBI aMMOHWMS, MOHBI M3YYEHHBIX METAaJIOB,
MPHUCYTCTBYIOIIUE B BOJHBIX pPACTBOpPaX HEOPraHUYECKUX
BEIIECTB

2.5

3 I1o Teme: «XuMUsS U OKpyXKarolas cpeaay

31 pacKpbIBaTh CMBICI OCHOBHBIX XMMHYecKkuX mnoHsTuid: [TJIK
’ BEILIECTBA; KOPPO3USI METAJIJIOB

MIPUMEHSTh OCHOBHBIC orepanuu MBICITUTEIBHOM
NEeSATeNIbHOCTH — aHAJW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMATH3allUl0,  BBIIBJICHUE  MPUYMHHO-CIICJICTBEHHBIX
3.2 CBsI3eH — I M3YYCHHS CBOWCTB BEIIECTB M XHUMHUYCCKHX
peaKIuii; eCTeCTBEHHOHAYYHBIC METOJbI ITIO3HAHUS — Ha-
OmoJleHue, HW3MEPEHHEe, MOJICIIMPOBAHKUE,  AKCIICPUMEHT
(peanbHBIN U MBICIICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 HepBOHaqaanme XUMHWYCCKUC ITOHATHUA

11 [Tpenmer xumun. Pons XuMHuM B KM3HM 4elOBEKa. XUMUS B cucTeMe Hayk. Tema u
' BenecTa. PU3NdecKue CBOMCTBA BEMECTB. ATperaTHOE COCTOSIHAE BEIIECTB

1.2 ITonsTie o METOJaX IIO3HaHUI B XHUMHH. Ywucrtoie BEIIECTBA WU CMCCH. Croco0sbI
' pas3JiesieHus cMecei

13 ATOMEI U MOJICKYJIBI. Xumuyeckue 3y1eMeHThl. CHUMBOJBI XMMHUYECKHX DJIEMEHTOB.

HpOCTHe " CJIOKHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'IHpHoe YUYCHUC

Xumunyeckas popmyina. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JEMEHTOB. 3aKOH IIO-
1.4 CTOSIHCTBAa cocTaBa BemlecTB. OTHocUTenpHas aroMmHass Macca. OTHOcUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast 10JI1 XMMHUYECKOT0 DJIEMEHTa B COCTUHCHUH

KonunuectBo BeliecTra. Mok, MOJ'I}IpHaSI Macca. B3aumocBs3b KOJIMYECTBA, MAaCChl

15 W YHCJIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacdy€rel mo ¢dopmyliaM XHUMHYECKUX
COCJIMHEHU I
®u3nueckue U XUMHUYECKUE SIBJICHUS. XUMHUECKasi peakiusi U e€ Mpu3HaKku. 3aKoH
1.6 COXpaHEHHMs MacChl BellecTB. Xumuueckue ypapHeHus. Knaccudukanus XuMudeckux

peaxiuii (CoeIMHEHNUs, PA3I0KEeHUS, 3aMelIeHs], 0OMeHa)

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW MOCYJIOH, ¢ MpaBUIIaMU
paboThl B 1abopaTopuu M NMprUEMaMu OOpallleHus ¢ J1abopaTOpHBIM 00OPYI0BAHUEM,
1.7 U3Yy4YEeHHE M OMHCaHHE (U3NYECKUX CBOICTB 00pa3lloB HEOPraHMYECKHX BEIIECTB,
HaOmrofeHne Qu3nueckux (IUIaBJIeHHE BOCKa, TasHHUE JbJla, pacTUpaHHe caxapa
B CTYNKE, KUIICHWE W KOHACHCAIWs BOJBI) M XMMHUYECKHX (TOPEHHE CBEYH, MPOKa-




Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

JUBAaHUE MEIHOH MPOBOJIOKH, B3aMMOJACHCTBHE MeJa ¢ KUCIOTOW) SBICHHM, HAOIIO-
JICHHUE U OIMCaHME IPU3HAKOB IPOTEKAHUS XHMHUYECKHUX peakuuil (pasiiokeHue
caxapa, B3aMMOJEMCTBHE CEPHON KHCIOTBI C XJOPUIOM Oapus, pas3iokKeHHE
runpokcuaa meau(Il) mpu HarpeBaHMM, B3aMMOJAEHCTBHE K€JI€3a C PaCTBOPOM COJIH
menu(Il), mzydenue crnocoboB pasneneHusi cMecedl (¢ MOMOINBIO MarHura, (puib-
TpPOBaHME, BbIIApUBAHUE, TUCTHILIALUSA, XpoMaTrorpadus), NpoBeJeHUE OUUCTKH I10-
BapeHHON COJIM, HAONIOJICHWE U OIMCaHUE pEe3yJbTaTOB IPOBEACHUS OIIBITA,
WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JaHUE MOJEICH MOJEKYJ
(I1apOCTEPKHEBBIX)

Baxuneimmue MMPpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 35ieMeHT U MpoCcToe BEIECTBO.
Haxoxaenne kuciopoa B mpupojie, pu3ndeckue 1 XUMUIECKHE CBOMCTBA (peaKiuu
ropenusi). Oxcunpl. [Ipumenenne kucnopoaa. CrocoObl MoMy4eHUus KUCIOpo/a B Ja-
Ooparopun ¥ mpoMbluieHHOCTH. KpyroBopot kuciopona B npupoze. O30H — amio-
TpoIHas MoAU(UKAIHS KUCIOpOoAa

2.2

TernoBoil 3¢(deKkT XUMHUECKOW peakuuu, TEPMOXHMHUYECKHE YpaBHEHHS, HK30-
Y DHJIOTEPMUYECKUE peakUuu. TOIIMBO: Yrob U METaH. 3arpsA3HEHUE BO3yXa, YCH-
JICHHE MapHUKOBOTro d(h(dekTa, pa3pylieHne 030HOBOTO CIIOS

2.3

Bonopon — anemeHT u pocToe BemiecTBo. Haxoxkienue Bogopoa B mpupoe, hpuzndec-
KHE€ ¥ XUMUUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI rorydeHust. KucioTsl u conm

2.4

Monsipablii 00bEM ra3oB. PacuéThl M0 XUMUYECKUM YPaBHEHHSIM

2.5

®uznueckue cpoiicTBa BoAbl. Boga kak pactBoputenb. PactBopsl. Hackimennbie
Y HEHACBILIEHHBbIE PacTBOpbl. PacTBOpMMOCTH BemIeCTB B BoAe. MaccoBas 1ouist
BEIllECTBA B pacTBope. XUMHUUYECKHE CBOMCTBa BOJbl. OcHOBaHusA. Poyib pacTBOpoB
B IIPUPOJIE M B JKU3HM 4YesnoBeka. KpyroBopoT BoIbI B Mpupoje. 3arpsi3HEHHE
NPUPOAHBIX BOJI. OXpaHa U OYMCTKA TPUPOJIHBIX BOJ

2.6

Knaccudukanus Heopranudeckux coenuHeHuil. Oxcuapl. Knaccudukaus oKCHIOB:
cojeoOpa3ymomue (OCHOBHbIE, KHCIOTHBIE, aM(OTEpHbIE) U HecolieoOpa3yrolue.
HomeHnkmarypa okcuoB. @u3nueckre 1 XMMHUYECKHE CBOWCTBA OKCUIOB. Ilomydenue
OKCHJI0B

2.7

OcHoBanus. Knaccudukaiuss OCHOBaHUMN: MIETOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHui. PU3MYECKHME U XHUMHYECKHE CBOMCTBA OCHOBAHUMU.
ITonydyenne oCHOBaHMIA

2.8

Kucnotel. Knaccudukamus kucinor. Homenknatypa kuciaor. @u3nyecKkue U XUMH-
YeCcKUe CBOMCTBA KHUCHOT. Psan aktuBHocT MertayuioB H.H. bekerosa. Ilomyuenue
KHCJIOT

2.9

Conu. Homenknarypa coneil. @usznueckue U XuMu4eckue cpoiictBa coneid. [lomy-
YEHUE COJIEH

2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COeIUHEHUI

2.11

XUMHUYECKUN HKCIIEPUMEHT: KAaueCTBEHHOE ONpENEJICHUE COJepKaHUs KHCIOpOoa
B BO3J/IyX€, MOJIy4YeHUe, COOMpaHue, paclio3HaBaHUe U U3YYCHUE CBOMCTB KUCJIOPO/A,
HaOII0/IeHNE B3aMMOJICHCTBHSI BEIIECTB C KUCIOPOAOM U YCIIOBUS BO3HUKHOBEHHUS
Y TIpeKpamieHus: TopeHus (mokapa), O3HaAaKOMJIEHHE C 0Opa3llaMu OKCHIOB U OIH-
CaHWe WX CBOWCTB, MOJIyu€HHE, COOMpPAaHME, PACIIO3HABAHWE U HM3yUYEHUE CBOIWCTB
BojZlopoa (ropeHue), B3ammojieicTBre Bogopoaa ¢ okcuaoM Mmenu(Il) (Bo3moxHO
UCIIONIb30BaHUE BHJIEOMATEPHANIOB), HAOIIOACHHE OOpPAa3IOB BEMIECTB KOJIWYECTBOM
1 Moup, uccnenoBanne 0COOEHHOCTEN PACTBOPEHHMS BEIIECTB C PA3IMYHON PaCTBOPH-
MOCTBIO, ITPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MAacCOBOM JOJIEM pACTBOPEH-
HOTO BEIECTBa, B3aWMOJICHCTBHE BOJBI C MeTaUIaMU (HATPHEM U KAJIBIIHEM)
(BO3MOXHO WCIOJB30BaHNE BHUACOMATEPUAJIOB), OMPEIEIICHHE PACTBOPOB KHUCIOT




Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

U IIeJI0Yeil ¢ MOMOIIbI0 HMHIUKATOPOB, UCCIEIOBAaHHE OOPA3I[0B HEOPTaHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HaONIOJICHHE W3MEHEHHs] OKpPaCKH HHJIHUKATOPOB
B PaCTBOpaxX KHUCJIOT M LIenoYel, u3ydeHue B3aumojenctBus oxcunpa menu(Il)
C PACTBOPOM CEPHOM KHCIOTBI, KHCJIOT C METaUIaMH, PEeakUUi HEeUTpaau3aiuu,
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAaHMI, BBITECHEHHWE OJIHOIO METala JAPYTUM U3
pacTBOpa COJIM, PELICHHE SKCIEPUMEHTAIBHBIX 337a4 10 TeMe «BakHelIue KIacchl
HEOPraHWYECKUX COCIMHEHUI)

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKHX AJIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMUYeCcKas CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEaKIIUU

3.1

[lepBble MOMBITKH KiIacCUPUKALMKA XUMHUYECKHUX 3yieMeHToB. [loHsTHe O rpymmax
CXOJIHBIX 3JIEMEHTOB (LIEJIOYHBIEC U IIETOYHO3EMENIbHBIE METAJLIbI, FAJIOTEHbI, HUHEPT-
HBI€ T'a3bl). DIEMEHTHI, KOTOpble 00pa3zyioT aMpOTepHbIE OKCUIBI U THIPOKCH/IBI

3.2

Ilepnonnueckuin  3akoH. Ilepuonnueckas cucreMa XHMMHMYECKHUX  3JIEMEHTOB
J.M. MengeneeBa. KopoTkonepuoanas u JuiMnHHONepuoaHas ¢popmsl [lepuonuyeckoit
cucrteMbl xuMuueckux aeMeHtoB JI.M. MenpneneeBa. Ilepuonbl ¥ rpymIbL
DU3NYECKUI CMBICII TOPSIKOBOIO HOMEpa, HOMEPOB IEPUOAA U I'PYIIILI 3JIEMEHTA

3.3

Crpoenue aromoB. CocrtaB aroMHbIX saep. W3oromsl. Onektponsl. CTpoeHue
3JIEKTPOHHBIX 000J104€K aTOMOB MepBbIX 20 xumuueckux neMeHToB [lepuonnueckoil
cucreMbl .M. MenneneeBa. XapakTEepUCTHKAa XUMHUYECKOIO DJJEMEHTa II0 €ro
nosnoxxeHuto B [lepuoguueckoii cucreme [[.11. Menpaeneena

3.4

3aKOHOMEPHOCTH HW3MEHEHUSl pajJnyca aTOMOB XHMMHYECKHUX DJIEMEHTOB, MeETa-
JUYECKUX M HEMETAUIMYECKUMX CBOMCTB MO TpynnaM M IMepuoJaM. 3HAUYEHUE
[Tepuoauueckoro 3akoHa U Ilepuoanveckor CUCTEMBbI XMMUYECKUX 3JIEMEHTOB IS
pa3BuTHs HayKu U npaktuku. .M. MenneneeB — yu4€Hbli U rpak1aHUH

3.5

Xumuyeckass  cBsizb.  KoBasieHTHass  (moyisipHasi W HEMOJSIpHAsl)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XMMHUYECKUX 2JIEMEHTOB. MloHHAas CBA3b

3.6

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTEILHBIC pCaKknuunu. Hpoueccm OKHC-
JICHUS ¥ BoccTaHOBIIeHUS. OKHCIUTENN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUH IKCIIEPUMEHT: M3yueHue oOpa3loB BELIECTB METAIJIOB U HEMETAIJIOB,
B3aUMOJICCTBUE THIPOKCUA IUHKA C PACTBOPAMH KHCJIOT U IEJI04YeH, TPOBEICHNE
OTIBITOB, WJUTIOCTPUPYIOMINX MPUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHi
(ropenue, peakify pa3IoKEHUs, COCTUHECHHS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BeniectBo n xummnyeckas peakuus. [lopropenue

11

Ilepuonnueckuii 3akoH. Ilepuoguueckas cucTeMa XUMHUUYECKUX DIIEMEHTOB
.. MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHWU CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX MEPUOJIOB, Kalldsd, KaJlbLMs M HX
COCJIMHEHUN B COOTBETCTBHM C TIOJOKEHUEM »dJIeMEHTOB B Illepmogmyeckoii
CHCTEME U CTPOCHUEM UX aTOMOB

1.2

CrtpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTANIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKA W BHIA
XUMHUYECKO cBs3u. Knaccudukaius 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB
(MeXTyHApOIHAS ¥ TPUBHAIIbHAS ). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIIUXCS




Kon

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

K pa3JIMYHbIM KJIaCCaM HCOPTraHUYCCKUX COGI[I/IHCHI/If/’I, IT'CHCTUYCCKAA CBiA3b
HCOPTraHNYCCKUX BEIICCTB

1.3

Knaccugukanus XuMHUECKUX PEaKIUi MO Pa3IUYHBIM NpPU3HAKaM (110 YUCIy U
COCTaBy Y4YacTBYIOIIMX B peakUUH BEIIECTB, IO TemioBoMy 3ddexry, 1o
U3MEHEHMIO CTENEHEeH OKHMCICHHS XMMHUYECKUX 3JIEMEHTOB, IO OOPAaTHMOCTH, IO
Y4YacTHIO KaTaiau3aTropa). DK30- U 3HIOTEPMUYECKHUE PEAKLUU, TEPMOXUMHUECKUE
ypaBHeHus. I[loHsATHE O CKOPOCTH XMMUYECKOW peaKkIu

14

[Tonstue 00 OOpaTHUMBIX W HEOOpPATHMBIX XMMHUYECKHX peakuusx. [lonsarue o
TOMOT€HHBIX M TE€TEPOrcHHBbIX peakuusx. [IoHATHE O XMMHUYECKOM paBHOBECHUH.
@DakTOphl, BIMAKOLIME HAa CKOPOCTh XUMHUYECKOM pEakluu U II0JIOKEHUE
XUMHUYECKOIO0 PAaBHOBECHS

1.5

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pcakuunu, 3JICKTpOHHBII‘/1 OaaHc
OKHCJIMTENHFHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBnenue ypaBHCHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaxunﬁ C HUCIIOJIBb30BaHHNEM METOJa
QJICKTPOHHOI'O OanaHca

1.6

Teopust >IEKTPOIUTHUECKON AUCCOLMALMU. DJNEKTPOJUTHI U HEIIEKTPOJIUTHL.
KaTtnonsl, annonsl. MexaHu3M JIHUCCOLIMAIMA BEHIECTB C PA3JMYHBIMU BUJAMU
XuMUYeckon cBsizu. CreneHb auccoruanuu. CUibHBIE W CJIA0BIE AJIEKTPOJIUTHI.
Peakiun moHHOro oOMeHa. YCIOBHS NPOTEKAHHWS PEAKIUid HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE ypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBaHMH W COJICM B CBETE TMPEACTABICHUH 00  AJICKTPOJIUTHYECKON
nuccounanuu. KauectBeHHble peakunu Ha HOHBI. [loHsATHE O TUApOIM3E colei

1.7

XUMHUECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMH KPUCTAUIMYECKUX
pPEmIETOK HEOPraHWYECKUX BEHICCTB — METAUIOB M HEMETAUIoB (rpadura u
aJiMasa), CJIOKHBIX BELIECTB (XJOpHUJa HaTpusi); HCCIEJI0BaHHE 3aBUCHUMOCTH
CKOPOCTHM XHMMMYECKOM peakuuu OT BO3JAEHCTBUS pPAa3iIM4YHBIX (DAKTOPOB;
UCCIIEIOBAaHKE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLEcca AUCCOLUALIH
KHUCJIOT, IIeJioued M coied (BO3MOXKHO HCIOJIb30BAaHUE BHUAECOMATEPUAIIOB);
IPOBE/IEHUE ONBITOB, MITIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS peaKIii HOHHOTO
oOMeHa (oOpa3oBaHME OcCa/Ka, BBIJEJIIEHHWE Ta3a, 0Opa30oBaHME BOJbl); OIBITOB,
WITIOCTPUPYIOIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — pEaKIuil
(ropeHue, peakuuu pPas3IoKEeHUs, COCTUHEHUS); paclo3HaBaHHE HEOPTraHUYECKHUX
BEIIECTB C IMOMOIIBIO KAa4eCTBEHHBIX pEAaKIMA Ha HWOHBI;, pELICHHE
OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramns u nx COCINHCHUA

2.1

O6mass  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH  CTPOCHHSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (u3MyYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHMYECKHE CBOMCTBA HAa IIPUMEPE  XJIOpa
(B3auMoOJIeliCTBUE C MeTallJlaMH, HeMeTallylaMH, IIegodyaMu). XJIOpPOBOJOPO/I.
ConsiHasg KHUCIIOTa, XUMHYECKHE CBOMCTBa, MOJIydeHHE, NpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OPraHU3M YeJIOBeKa. BaxHeWiine XJIOpUAbI U UX
HaxXO0XJEHUE B IPUPOJIE

2.2

OO6mass xapakrtepuctuka »3yeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHHUSA
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (puznyeckre CBOHCTBA
MPOCTHIX BEILIECTB — KUCIOPOAa U CEpbl. AJTOTPONHbIE MOAU(PHUKALIUU KHCIOpO/ia
U cepbl. XUMHUUYECKUE CBoicTBa cepbl. CepoBOAOPOA, CTpoeHHe, (PU3NYECKUE U
XUMHYeckre cBoiicTBa. OKCHABI Cephbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kucnota, (Qusnyeckue ¥ XHMMHYECKME CBOMCTBa (oOmIume Kak
NpeJICTaBUTEN Kjacca KHUCIOT M creuuduuecknue). XUMUYECKHE pPeakiu,
JeKalle B OCHOBE NPOMBIIUIEHHOTO Croco0a IMOJyYeHHs] CEPHOM KHCIOTHI.




Kon

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

[Tpumenenne. Conu cepHOW KHCIOTHI, KaYeCTBEHHAs! peaklusi Ha Cynb(ar-uoH.
HaxoxneHue ceppl M €€ COEIMHEHMI B MNpUpoJe. XHMHUYECKOE 3arps3HEHUe
OKpYXXarollled Cpelapl COECIMHEHUSMHU Cepbl (KUCIOTHBIE J0XKIU, 3arpsi3HEHHE
BO3/lyXa M BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPALCHUS

2.3

OO0mast xapakTepucTuka 371eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHble CTENEHW OKUCIEHUs. A30T, pPacHpocTpaHeHHe B IPHPOJE,
¢du3nueckre 1 XuMHUecKue cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
(du3nyeckre u XUMUYECKHE CBOWMCTBA, MOTy4YeHue 1 npumeHenue. Coau aMMOHUS,
ux (I)I/I3I/I‘-IeCKI/IC U XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC. KauecTBenHnas pCaKkuug Ha
MOHBI aMMOHMs. A30THas KUCIIOTa, €€ IMoylyuyeHue, (pU3MUecKue U XMMUYECKHe
cBOMCcTBa (0oOmMe Kak MpEeACTAaBUTENs Kiacca KHCIOT U crenuduyeckue).
Hcnonb3oBaHue HUTPATOB MU COJEH aMMOHHMS B KauecTBe MHHEPaJIbHBIX
yno0peHui. XuMU4eCKOe 3arpsi3HEHNE OKPYXaloUlel cpeibl COEAMHEHUSMHU a30Ta
(KMCIIOTHBIE I0XKH, 3arpsA3HEHUE BO3yXa, HOYBBI U BOJOEMOB)

2.4

®dochop, amnorpornHsie Momudukanuu ¢Gocdopa, puU3NUECKHE U XUMHUUYCCKHC
coiictBa. Oxcua dochopa(V) u pochopras kucinora, PU3NIECKUE U XUMHUCCKHC
CBolicTBa, moiydeHue. Mcmonb3oBanue ¢GocdaroB B KadecTBE MHHEPAIbHBIX
ynobpenuit

2.5

OO6mass xapaktepuctuka »31eMeHToB I[VA-rpymmbel. OCOOEHHOCTH CTPOCHUSA
aTOMOB,  XapaKTepHBIC  CTCNICHW  OKUCJICHHS.  YTJICPOMd,  aJUIOTPOIHBIC
Monu(duKaK, paclpocTpaHeHHEe B NpUpoje, (PU3NYECKUE U XUMHUYECKUE
cBoiictBa. Ancop6Omus. KpyroBopot yriaepoaa B npupoae. OKCHIBI yriepoa, ux
dbusznyeckue W XUMHYECKHE CBOMCTBA, JEWCTBHE Ha JKUBbIE OPTraHU3MBI,
MOJTyYeHUE W TPUMCHEHHE. DKOJIOTHYECKUE MPOOJIEMBI, CBSA3aHHBIE C OKCHIOM
yraepoaa(lV); rumoresa rn00anbHOrO TOTEIUVICHHWS] KIMMaTa; MMapHUKOBBIM
addekt. YronpHas KUCIOTa U €€ CONMU, NX (U3MYECKUE U XUMUYCCKUE CBOWMCTBA,
noinyueHue W npuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-HMOHBIL.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUITMHE, MTPOMBIINIJICHHOCTH M CEIIBCKOM
XO035I1CTBE

2.6

HepBOHaLIaJ'[BHBIG IOHATHS 00 OpPraHM4Y€CKUX BCHICCTBAX KaK O COCAUHCHHAX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, AlICTHJICH, 9TAHOJI, INTMICPUH, YKCYCHAA KI/ICJ'IOTa).
Nx cocraB M XHMHYECKOE CTPOCHHUC. IlonaTHe O OHOIOTMYECKH Ba)KHBIX
BCIICCTBAX: JKUPAX, 6CJ'IK8.X, yriieBoaax — W HUX PpOJIM B KHU3HHU YCIOBCKA.
MaTepHaanoe CAWMHCTBO OPraHMYCCKUX U HCOPTaHNYCCKUX COGI[I/IHCHI/Iﬁ

2.7

KpemHuii, ero gusnueckue ¥ XUMUYECKHAE CBOWCTBA, IMOJIYUCHUE W MPUMECHEHUE.
Coenunenus kpemHHss B mnpupojae. OOmme mnpeacrtaBieHuss o0 OKcujue
kpemausA(IV) u kpemHueBoi kuciaore. CHIMKATBI, WX HCIOJL30BaHHE B OBITY,
MEOUIINHE, MPOMBIIIJICHHOCTH. Baxxneiinime CTPOUTCIIBHBIC MaTCpHraJIbl:
KepaMHuKa, CTEKJIO, IIeMEeHT, OeTOH, xene300eToH. [Ipobmembl GezomacHOro
HCITOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPHUAJIOB B HOBCGHHGBHOﬁ JKN3HU

2.8

XUMHYECKUH DKCIIEPUMEHT: H3y4eHHEe OO0pas3loB HEOPTaHMYECKHX BEIIECTB,
CBOWCTB COJISTHOM KUCIJIOTBI; IIPOBE/ICHHE KaUEeCTBEHHBIX PEeaKLUil Ha XJIOPUI-UOHbI
u Ha6J'II-O)IeHI/Ie MIPU3HAKOB WX MNPOTCKAHHA, OIBITEI, OTpaXarolUInue (1)I/I3I/I‘-IGCKI/IC u
XMMHUYECKHE CBOWCTBA raJIor€HOB M UX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTEpHUAJIOB); O3HAKOMJIEHME C O00pa3llaMH XJIOPUIOB (TaJlOT€HUOB);
O3HaKOMJICHHE C 00pa3aMu cepbl U € CoeTMHEHUSIMU (BO3MOKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); HAOJIOICHNE Mpollecca OOYTIIMBAaHUS caxapa Mo JACHCTBUEM
KOHIICHTPUPOBAHHOW  CEpHOM  KHUCIOTBI, H3Yy4Y€HHE XHMHUYECKHX CBOMCTB
pa30aBJIeHHON CepHOIl KUCIIOTHI, TPOBEIEHNE KaUeCTBEHHOM peaklK Ha cylbdar-
WOH W HaOMIOJIeHNe MNpH3HaKa e€ MPOTeKaHMs, O3HAKOMJICHHE C (hM3MYECKHMHU
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cBoiictBamu a3zora, Qocdopa M uX coenMHEHUH (BO3SMOXKHO HCIIOJIL30BAHUE
BHJICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX YAOOPEHHIl; MOTyYeHHUeE,
coOMpaHue, pacrno3HaBaHWE M HW3YYEHHUE CBOHCTB aMMHaKa; IPOBEICHHE
KaYeCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U GocaT-uoH U U3YUYEeHHE NMPU3HAKOB
UX IPOTEKAHMs, B3aUMOICHCTBHE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO
(BOBMOXKHO  HCIIOJIb30BAaHHE  BUJECOMAaTEPHUAJIOB); U3ydeHHe  Mojeiei
KPUCTAIMYECKUX PemEToK anMasa, Tpaduta, (yliepeHa; O3HAKOMIICHUE C
MPOLECCOM aACOpPOLMU PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM VYIJIEM U
YCTPOMCTBOM MPOTUBOTa3a; MOJyueHHe, COOMpaHue, pacrio3HaBaHUE U M3YUYCHUE
CBOICTB YIJIEKHCIIOTO Ta3a; MPOBEJACHUE KaueCTBEHHBIX peakiuil Ha KapOoHaT- U
CWIMKAT-UOHBl M H3y4YCHHE TNPU3HAKOB UX TPOTCKAHUS; O3HAKOMIICHHE C
OPOAYKIMEH CHJIMKATHOM MPOMBIIIICHHOCTH; pEIIeHHE HSKCIePUMEHTAIbHbIX
3a7a4 no Teme «BakHelme HeMeTaJuIbl M UX COEUHEHUS»

MeTauiel ¥ BX COCAUHECHUA

3.1

OO0mast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METa/JIOB Ha OCHOBAHUHU HX
nonoxenuss B [lepmoaudeckoil cucreMe XMMHMYECKUX dsemeHToB  JI.H.
MenpneneeBa u crpoenust atomoB. CTpoeHHe MeTauioB. Merauinueckas CBs3b U
METAZIMYECKAass ~ KpUCTaLIMYecKass  pemerTka.  OJNEKTPOXUMHUYECKUH Pl
HaIPSDKEHUN METaJIOB

3.2

duznyeckue M XUMHUYECKHE CBOHCTBAa MeTauioB. OOmMe crnocoObl MOJIyYeHUs
MeTaisioB. [loHATHE O KOPPO3MM METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTBHI MX OT
Koppo3un. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX NMPUMEHEHHUE B
OBITY U IPOMBIIIJICHHOCTH

3.3

[llenounsle Metauibl: mnojoxeHue B Ilepuoanueckoil cucremMe XUMHYECKHX
anementoB J[.M. MeHneneeBa; CTpoeHHE MX aTOMOB; HaXOXKICHUE B IPHPOJE.
duznyeckue U XMMUYECKHUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuasl U
THJIPOKCUIBl HaTpus M Kanusd. [IpuMeHeHue IIETOYHBIX METaIoB U HX
COCIMHEHUN

3.4

[IlenoyHoO3eMeENBHBIE METAIIIIBI MATHUM U KAJIBLIMI: TI0JIOXKeHHE B [leproauueckoit
cructemMe XuMuueckux aiemMeHToB .M. MenaeneeBa; CTpoeHUE UX aTOMOB; HAXO0X-
JneHue B mnpupoae. PuU3MYECKMEe U XMMHYECKHE CBOWCTBA MarHus W KaJbLIMS.
Baxueitmue coeqHeHUST KaubIus (OKCHI, THAPOKCUI, COH). JKECTKOCTh BOMBI U
Croco0Bbl €€ yCTpaHeHHUs

3.5

AmromyHni: nonoxeHue B Ilepuonndeckoil cucTEME XUMHMUYECKMX DJIEMEHTOB
J.. MenneneeBa; cTpo€HUE aTOMa; HaX0KJI€HUE B npupoe. PU3NyecKue U XUMHU-
YyecKHe CBOMcTBa amoMHUHUS. AMQOTEpHbIE CBOMCTBA OKCHJA M TUAPOKCH]A
AJIFTOMUHUA

3.6

Kenezo: mnonoxenune B Ilepuogmyeckoil cuUcTEME XHUMHUYECKHUX 3IIEMEHTOB
.. MenneneeBa; CTpOCHHE aTOMa; HaXOXJIeHHE B mpupoae. Puznveckue Hu
XUMHYECKHe CBoOMcTBa kene3a. Okcuapl, Tuapokcunasl U comu xkenesza(ll) wu
xenesa(Ill), ux cocras, cBoMCTBa U OJTyYEeHUE

3.7

XUMHUECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMy METAJIJIOB U CILJIaBOB, UX
(GU3NYEeCKUMHU  CBOMCTBaMH; HW3YyYeHHE pE3YyJIbTaTOB KOPPO3WH  METAJUIOB
(BO3MOKHO HCIIOJI30BaHUE BUAEOMATEPHUAIOB), 0COOEHHOCTEH B3auMOJEHCTBUS
OKCHJIa  KalbIsl M HATpUA C  BONOW  (BO3MOXXKHO  HCIIOJNIB30BaHUE
BUJIEOMATEPHAJIOB); MCCIEIOBAHUE CBOMCTB XECTKOW BOJBI; Ipoliecca TOPEHHS
XKeJe3a B KUCIOpozae (BO3MOXKHO HMCHOJIb30BAaHHWE BUACOMATEPHAIOB); MPU3HAKOB
NPOTEKaHUs KAUYeCTBEHHBIX peaKkIMid Ha HMOHBI (MarHus, KaJlbLUs, AJIOMUHUS,
nuHka, xenesa(ll) u xenesa(Ill), menu(ll); HabmroneHre U onMcaHue MPOLIECCOB
OKpalllMBaHUsl IUJIAMEHW MOHAMM HAaTpUs, Kajuus W Kaublus (BO3MOXKHO
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UCIIONIb30BAaHUE  BUJCOMATEPHANIOB); HCCIEAOBaHHE aM(OTEpHBIX CBOWCTB
TUJPOKCHIA QJTIOMHHUS M THAPOKCUIA LHMHKA;, PEIICHUE SKCIEPUMEHTAIbHBIX
3aJ1a4 110 TeMe «BakHeHle MeTauibl U UX COEIUHEHU

XUMUS U OKpYKarollas cpenia

4.1

Hosrle Mar€purajibl U TEXHOJIOTHH. BemectBa un MaTcpHrajibl B HOBCGﬂHeBHOﬁ
J)KU3HHM 4YeJIOBeKa. XHUMHUSI U 300POBLEC. be3onacHoe wcCHmonb30BaHKHE BEILIECTB U
XUMHNYCCKHUX peaKquI B 6BITy. HepBa}I IoMomp IIpU XHUMHUYCCKHX OXKOrax
N OTPABJICHUAX

4.2

OCHOBBI DKOJIOTHYECKON T'PaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKarollen
cpeast IIJIK. Ponp XuMuu B pemieHuM SKoyoTH4ecKux mpodnem. IIpupoansie
UCTOYHUKU YTJIEBOAOPOAOB (Yrosib, NPUPOAHBIM ra3, HedTh), MPOAYKTHl HX
nepepabOoTKU, X POJIb B OBITY ¥ IPOMBIIIICHHOCTH

4.3

XUMUYECKUN HIKCHEPUMEHT: H3Yy4YeHHEe 00pa3lioB MaTepuajoB (CTEKJIO, CIUIaBbI
METAJIJIOB, ITOJIMMEPHBIE MaTEPUAIIbI)

IMPOBEPAEMBIE HA OI'D 1O XUMHUU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA
Kon IIpoBepsiemble TPeOOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
NpoBepsieMoro 0a30BOro ypOBHS OCBOCHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
TpeOOBaHUSA NMPOrpaMMbl OCHOBHOI0 001ero odopazoBanust Ha ocHoBe ®I'OC
1 [IpencraBnenue:

11 €CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTypbl M IPaKTHYECKON

O TO3HABa€MOCTHU SIBJIEHUM MPHUPOJbI, NOHHMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMUYECKOH HayKH KaK 00JacTH COBPEMEHHOIO

ACATCIIBHOCTH YCJIOBEKAa B YCIOBHAX COBPCMCHHOI'O O6H.[CCTBa;
IIOHUMAaHHEC MECTa XUMHUH CPEAN JPYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHBIX MCTOJAaX MO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX 1
TCOPCTUUCCKUX MCTOHAAX MCCICIOBAHUA BCHICCTB W H3YUYCHUSA
XUMHUYCCKUX peaKuMﬁ; YMCHHUE  HCIIOJIB30BaThb MOACIU  IJId
00BSICHEHHS CTPOCHUA ATOMOB U MOJICKYJI

1.3

0 ctepax npodeccuoHaNbHON 1eATeNTbHOCTH, CBA3aHHBIX C XUMHEH
U COBPEMCHHBIMH TCXHOJOTHAMH, OCHOBAHHBIMHM Ha OOCTHIKCHUAX
XMMHAYECKON HayKd, 4TO MO3BOJIUT OOYy4aroIMMCsl paccMaTpHUBaTh
XUMHUIO Kak cdepy cBoed Oyaymeit  mpodeccruoHanbHON
NeSITEeIbHOCTH M CcJenaTb OCO3HAaHHBI BBIOOpP XHUMHUHM Kak
NpoQWIBHOTO TIpeAMeTa TpU TMEepexoJie Ha YPOBEHb CpPEIHETO
o01ero oopazoBaHus

Bragenne cucteMoill XMMWYECKHX 3HAHWW M YMEHUE NPHUMEHSTh
CUCTEMY XMMHMUYECKUX 3HAHUU, KOTOpasl BKIKOYACT:

2.1

Ba)KHEHIIINE XUMHYECKHE ITOHATHS. XHMUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOAHAsi CMECh, OTHOCHUTEIbHBIE AaTOMHAasi M MOJIEKYJISIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAsT Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, CONb (CPEIHss), XUMHUECKas
peaKius, peakiuu COCIUHEHUs, PEAKIUH DPA3JIOKCHHS, PEaKINH
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3aMEIeHUs, peakIuu oOMeHa, TEeIUIoBOM 3((deKT peakuuu, 9K30- U
9HJOTEPMHUYECKHE PEAKIUH, PAaCTBOP, MAcCOBask JOJS XHMMHUYECKOTO
JNIEMEHTa B  COCAMHEHUH, MaccoBas JOJIi ¥ IPOLEHTHAs
KOHIICHTpAIMsl BEIeCTBA B PACTBOpE, SIPO aTroMa, 3JIEKTPOHHBIH
CIOM aToMa, aTOMHas OpOuTanb, pagUyC aroMa, BaJEHTHOCTD,
CTENEHb OKHCIICHUS, XUMHYECKasi CBSI3b, JJIEKTPOOTPULATEIIBHOCTD,
NOJSIpHAsE ¥ HETOJISIpHAsi KOBAJIGHTHAsl CBSI3b, HOHHAs  CBS3b,
METaJUINYeCKasl CBSI3b, KPHCTAJUTMYECKas PeIéTka (aToMHas, HOHHAs,
MeTaJInuecKas, MOJIEKYJISIpHasi), NOH, KAaTUOH, aHUOH, IEKTPOIUT U
HEAJIEKTPOIIUT, HIEKTPOIUTHYECKAsT AUCCOLUALIUS, PEAKIIMU HOHHOTO
o0MeHa, OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIE PEaKIMU, OKUCIUTENb
BOCCTQHOBHTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, DIIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIC pEaKIHy,
CKOPOCTh XHUMHYECKOW peakiuu, kataiamszatop, I1/IK, kopposus
METaJUIOB, CIUIABBI

2.2

OCHOBOTIOJIATaONIMEe 3aKOHBI XWMHH: 3aKOH COXPaHCHHsSI MacChl,
nepuonuueckuii 3akoH JI.M. MeHneneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaPO

2.3

TEOPUM  XMMHMHM:  aTOMHO-MOJIEKYJSIDHAs ~ TEOpHs,  TEeOpus
3JIEKTPOJIUTUYECKON JUCCOLMALIUU

Bnagenue ocHoBaMHM XMMHYECKOU I'PaMOTHOCTH, BKHIOanOHleﬁI

3.1

YMECHHE TMPaBUIBHO HCIIOJNB30BATh HM3yYCHHBIC BEIIECTBA U
MaTtepuaabl (B TOM 4YHUCIIEe MHUHEpalbHbIE YAOOPEHHUS, METaUlbl U
CIUTaBBl, TMPOIYKTHl  TEPEepabOTKH  MPUPOIHBIX  HMCTOYHUKOB
yIIAeBOIOPOAOB (YIJis, IPUPOIHOTO raza, HeTH) B OBITY, CEbCKOM
XO3SMUCTBE,

Ha TPOU3BOJACTBE W MOHUMAaHHE 3HAYCHHs] IKUPOB, OEIKOB,
YIJICBOJIOB JUISS OpPTaHW3Ma 4YeJIOBEeKa, yMEHHE IPOTHO3UPOBATH
BIIUSHUE BEUIECTB U XMMHUECKHUX MPOIIECCOB HA OPTaHU3M YelIOBEKa

U OKPYKAIOIIYIO IPUPOJIHYIO CpEAY

3.2

YMEHHME MHTErPUPOBATh XMMHUYECKHE 3HAHMS CO 3HAHUSIMHM JPYTUX
y4eOHBIX IPEAMETOB

3.3

HaJIM4YMe OMbITa paboThI C pa3IMYHBIMU HUCTOYHUKAMU MH(OpMaIu
0 XMMHUHU (Hay4yHasi ¥ HAY4YHO-TIOMYJIsSIpHAasl JUTepaTypa, CIOBapH,
CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OICHUBATDH I/IH(i)OpMaI_II/IIO O BCIICCTBAX, HX
MMpEBpalICHUAX n MPAKTUYICCKOM IMPUMCHCHUU n YMCHUC
HCIIOJIB30BaTh €€ I PCIICHU A y‘IC6HO'HO3HaBaTeHLHHX 3aga4

BnageHnue ocHOBaMH IOHATHIHOIO ammapara U CHUMBOJHUYECKOIO
A3bIKa XUMHH ISl COCTaBJIeHUs (HOPMYIJI HEOPraHMYECKUX BEIIECTB,
YPAaBHEHUH  XMMHUYECKMX PpEaKIHi; OCHOBaMH  XUMHYECKON
HomeHknarypsl (IUPAC u TpuBHanbHOI)

YMmenue oOBbSCHATH CBSA3b MOJOXKEHUs aneMeHTa B [lepuoanueckoit
CUCTEME C YHUCIOBBIMM XAPAKTECPUCTHUKAMU CTPOCHHUS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsii sApa, oOluee 4YHCIo
JJIEKTPOHOB), PACHPEAEIECHUEM DJIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KU U KaJbLUS
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MPOBEPAEMOro 0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
TpeOOBaHMS NPorpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC
[IpencraBnenue O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paJinyc aToMa, 3JEKTPOOTPULIATEIBHOCTD ),
6 MPOCTBIX U CIOXHBIX BEHIECTB OT TMOJIOKCHHSI JJIEMEHTOB B
[lepuognueckoit cucreme (B MaiblX MEpUOJaX M TJIABHBIX
MOATPYIIax) ¥ 3JIEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue kinaccupuupoBaTh:
7.1 XUMHYECKHUE JIEMEHTBI
7.2 HEOpraHUUYECKUE BEIIECTBA
7.3 XUMHUYECKUE PEaKIIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh U CTEMEHb OKHCIEHUS XMMHUYECKUX IJIEMEHTOB, 3apsl
HMOHA
8.2 BHJI XUMHYECKOH CBS3M W THUN KPUCTAIUTMYECKOH CTPYKTYpPHI B
COETMHEHUSIX
8.3 XapakTep Cpeapl B BOAHBIX pPacTBOpax BeIIECTB (KHCIOT,
OCHOBaHUM)
8.4 OKUCJIUTETh U BOCCTAHOBUTEIT
9 YMeHue XxapakTepru3oBath (PU3MUECKUE U XUMUYICCKUE CBOWCTBA:
MPOCTBIX BEMIECTB (KHCIOPOJ, O30H, BOIOpOI, rpadur, ammas,
9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIop, HATPUM, Kaaul, MarHuu,
KaJIbIIMH, aTFOMUHUH, JKEJe30)
CIIOKHBIX BEIIECTB, B TOM YHCJE WX BOJHBIX PacTBOPOB (BOJa,
aMMHaK, XJIOPOBOJOPO, CEPOBOJOPOJ, OKCUABI U THAPOKCHUIBI
92 metaiioB [-1TA rpynn, amomunus, meau (1), nunka, xenesa (I1I u
M), okcuner yraepoxa (I u IV), kpemuus (IV), azota u dochopa
(IIT u V), cepsr (IV u VI), cepuucras, cepHas, a3oTucras, a30THas,
(dbocdopHas, yronbpHasi, KpeMHHEBas KHCIOTA U UX COJIH)
MPOTHO3UPOBaTh M  XapaKTepU30BaTh CBOWMCTBA BEIIECTB B
9.3 3aBHCHMOCTH OT MX COCTaBa W CTPOCHH, MPUMEHEHHE BEIICCTB B
3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTEKAHUS
XUMHYECKHX TIPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYJISIPHBIC U NOHHBIC YPABHCHHSI PEAKIIHIA,
B TOM YHCJIC:
10.1 peaxkuuii HFOHHOTO OOMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIl
103 WUTIOCTPUPYIONINX XUMHYECKHE CBOWCTBA HW3YYCHHBIX KJIAcCOB
(Tpyri) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIIUX TEHETHUECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHHe BBIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCUTENIbHYIO MOJIEKYISAPHYI0 M MOJSPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTA B COCTMHCHUHN
11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 10 YpPaBHCHHSIM XHMHYCCKUX pEaKIUd W HAXOIWTh KOJUYIECTBO
BeIIeCTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHue OCHOB):
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IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
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OCHOBHBIMM  METOJaMH Hay4yHOro Imo3HaHus (HaOmroneHMeE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE) ITPU U3YUCHUH BEIECTB
U XUMHYECKHX SIBIICHHI; yMeHHE C(OpPMYIHUPOBaTH MpoOIeMy U
MPEAIOKHUTH ITYTH €€ PeIICHHS

12.2

Oe3omacHON pabOThl C XUMHUYECKUMH BEIIECTBAMH, XHMHUYECKON
MOCY/ION U JIa0OopaTOPHBIM 000PYIO0BaHUEM

12.3

MpaBUJIAMHU 0€e301macHOTO oOpartieHus c BEIIECTBAMH,
WCIIOJIb3yEeMBbIMU B TIOBCEJHEBHOW XKU3HH, NTPABUJIAMU MOBEICHHS B
HeNsax cOepeKeHHs 370pOBbS U OKPY)KAIOLIEH MPUPOAHON Cpesbl;
MMOHUMaHKE Bpea (OMacHOCTH) BO3JACUCTBUS Ha JKUBBIC OPTaHU3MBI
OIpeeIEHHBIX BEILIECTB, croco0oB YMEHBILIECHUS u
MIPEOTBPAIICHHUS UX BPEITHOTO BO3JICHCTBUS

13

Hamume MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYLICCTBJICHUSA
CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

131

W3y4eHHEe U  OmucaHue  (U3NYECKUX  CBOWCTB  BEIIECTB;
O3HAaKOMJICHUE C (1)I/ISI/I‘I€CKI/IMI/I n XUMHUYCCKUMHU  ABJICHUSIMU,
OMBITHI, WJUTOCTPUPYIOLIME MPU3HAKK MPOTEKAHUS XHUMHYECKUX
peakuuii

13.2

U3y4eHHe CII0CO00B pa3JeNeHuUs cMecel

13.3

MOJyYEHUE KHUCIOPOJA W U3YYEHHE €ro CBOMCTB; IMOJy4YCHUE
BOJOpOJA U U3yYEHHUE €r0 CBOMCTB; MOJYYEHHE YIJIEKUCIIOrO raza u
W3Y4YEHUE €ro CBOWCTB; IOJYYEHHE aMMHAaKa W H3YYEHHE €ro
CBOMCTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM JOJEr
PacTBOPEHHOTO BELIECTBA

135

IpPUMEHEHHEe  HWHAWKATOpoB  (JlakMyca,  METHJIOpaHXka H
(benondranenna) a8 ONpeleNeHNs XapakTepa Cpelbl B pacTBOpPax
KHUCJIOT U LIeso4en

13.6

HCCJIEIOBAHUE M ONMUCAaHUE CBOMCTB HEOPraHUYECKUMX BEILECTB
Pa3IMYHBIX KJIACCOB; M3yUYEHUE B3aMMOJECHCTBUS KUCIOT C METAJUIAMH,
OKCHUJAMHM  METaJUIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBAHHUSMH, COJISIMH; IOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHME OJHOI0 MeTajla JPYrMM M3 pacTBopa  COJIH;
ucciaeaoBaHue amMQpOTEPHBIX CBOMCTB THUJIPOKCHUIOB AIIOMUHUSA U
LMHKA

13.7

PCHICHUC SKCIICPUMCHTAJIIBHBIX 3a1a4 110 TEMaM: «OCHOBHBIE KJIACCBI
HCOPTraHNYCCKUX COGHHHCHHﬁ)); <<3J'I€KTpOJ'II/ITI/ILI€CKa$I
JAUCCOLM AU, «BaxkHelmye HEMETallIbl U HX COCOUHCHUSA,
«Baxaenniie MeTaJljIbl U UX COCIMHCHUSI

13.8

XUMAYECKHE  OKCIEPUMEHTHI,  WUTIOCTPUPYIONINE  MPH3HAKH
MPOTeKaHMs peakiMii HOHHOTO OOMEHa; KauyeCTBEHHbIE PEaKlUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpAX MOHBI: XJIOPUA-, OpOMUI-,
nonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHHOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHUSI, MarHHSI, KaJIbIIHs, ATFOMAHUS,
xkenesa (2+) u xenesa (3+), menu (2+), MUHKA

14

YmMmenue:

141

NpCACTABIATE PE3YJIbTAThl JSKCIICPUMCHTA B (I)OpMC BBIBO/JIOB,




Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM

MPOBEPAEMOro 0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
TpeOOBaHMS NPorpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

JA0Ka3aTciIbCTB, I‘pa(i)I/IKOB n Ta6HI/II_[ U BbBIBJISITH SMIIMPHUYCCKUC
3daKOHOMCPHOCTH

YCTaHABJIMBATh CBSI3U MEXTY peanbHO HaO0II0JaEMBIMHU
14.2 XAMHYECKUMH SIBJICHUSIMM M MpPOLECCaMHU, MPOUCXOIAIINMHU B
MaKpO- 1 MUKPOMUPE, OOBSICHATh TPUIMHBI MHOTOOOpa3Hs BEUIECTB

INEPEYEHD 9JIEMEHTOB COAEPXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kona IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 IlepBoHayabHbIE XUMUYECKHE MTOHSATHUS
11 YucTteie BemecTBa 1 cMecu. CriocoObl pa3ieNieHus cMecei
12 ATOMBI U MOJIEKYJIBI. XUMHUYECKUE IEMEHTBl. CUMBOJIBI XUMUYECKHUX DJIEMEHTOB.
IIpocThle U CII0KHBIE BEIIECTBA.
13 Xumnueckas (popMmyia. BaleHTHOCT aTOMOB XUMHUYECKUX 3JeMEHTOB. CTeneHb
OKHCJICHUS
3aKOH TIOCTOSHCTBA cocTaBa BewlecTB. (OTHOCUTENbHAs aTOMHAs —Macca.
14 OTtHocuTenbHasE MOJIEKYJIsIpHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUU
15 KomnyectBo BemectBa. Mok, ModsipHass macca. MoJisspHbIii  00bEM  Ta30B.
B3anMOCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
16 dusnyeckue M XUMHUYECKHE SBICHMs. XUMHMUYECKas peaklus U €€ IMPU3HAKH.
' 3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE YPAaBHEHUS
2 ITepuognueckuit 3akoH M Ilepumonmyeckas cucTeMa XMMHMUYECKHX DJIEMEHTOB
JI.1. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. Ilepmoandeckas cHUCTeMa XHUMHYECKHX DJJIEMEHTOB
2.1 A.1. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKUN CMBICI IOPAIKOBOIO
HOMEPA, HOMEPOB NEPHUOJA U TPYIIIBI IEMEHTA
Crpoenne aromoB. CoctaB aTOMHBIX suep. M3otombl. Onextponsl. CTpoeHue
2.2 AIIEKTPOHHBIX ~ 00O0JI0OUEeK aTroMoB MepBbIX 20 XHMMHUYECKUX DJIEMEHTOB
Ilepuoanueckoit cucremsl /.M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB INEPBBIX TPEX
23 NEPUOAOB, Kalus, KaiblMs (paguyca aToOMOB, 3JEKTPOOTPULIATEIBHOCTH,
' METAIIMYECKUX ¥ HEMETAJUIMYECKUX CBOMCTB) U MX COEAUHEHUH B COOTBETCTBUU
C TIOJIOXKEHUEM DJIEMEHTOB B [Ieproin4ecKkoi CUCTEME U CTPOCHUEM UX aTOMOB
3 CtpoeHue BeniecTsa
Xumuyeckass cBsi3b. KoBanmeHTHas (mossipHas W HENOJSIpHAasg)  CBSA3b.
3.1 DNEeKTPOOTPULIATEILHOCTD XUMHYECKUX  DJIEMEHTOB. Nonnas CBS3b.
Merammueckas CBs3b
Tumbl  KpUCTAUIMYECKUX  peIIETOK (aToMHas, MOHHAs, MeTaJlInuecKas),
3.2 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPHUCTAUIMYECKOM PEMIETKHM W BHJA
XUMHUYECKOH CBSI3H
4 Baneiiimme mnpeacTaBUTENM HEOpraHMUYECKHMX BemecTB. Hemeramnel u  uX

COCOAMHCHUS. MeTtamisl 1 UX COCOIUHECHUA




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHUX COCIMHEHUH: OKCHJIOB
(coneoOpa3yromye: OCHOBHBIEC, KUCIOTHBIC, aM(pOTEPHBIC) U HECOJICOOPA3yIOIITHE;

4.1 OCHOBaHUH (ménoun u HEpPacTBOPUMBIEC OCHOBAaHUA); KHUCJIOT
(kucnopoacoepKalye u O0eCKUCIOPOAHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

42 dusnyeckue U XUMAYECKUE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAUIOB: BOLOPOAA,

' XJIOpa, KHCIIOPOa, cephl, a3ota, pocdopa, yriepoaa, KpeMHHUs
®uznyeckue U XMMHMUYECKUE CBOICTBA INPOCTBIX BELIECTB-METAUIOB: JIUTHS,

4.3 HATpHUs, KaJlus, MarHus U KaJIbLUs, AJIFOMUHMS, JKene3a. DIEKTPOXUMUYECKUH Psilt
HaIPSDKEHUN METaJIOB

44 dusnyeckue U XMMHYECKHE CBOMCTBA BOJOPOIHBIX COCOUHEHMM HEMETaJUIOB:
XJIOPOBOOPOJia, CEPOBOAOPOJA, AMMHUAKA
dusnueckie M XUMHUYECKHE CBOMCTBA OKcuaoB HemeramioB: cepel (IV, VI),

4.5 asota(ll, 1V, V), docdopa(lll, V), yrnepoma(Il, IV), xpemuusa(IV). Ilomyuenue
OKCHJI0B HEMETAJIJIOB

16 Xumnueckue cBoicTBa okcuaoB: MeTawioB |A-IIA rpymn, nwunka, menu(Il) u
xenesa(ll, 111). [Tonyuenne oKCHIOB METAIIIIOB
XUMHUYECKUE CBOMCTBa OCHOBaHUI M aM(OTEpHBIX THAPOKCHIOB (Ha mpumepe

4.7 THJIPOKCUIOB AIFOMUHUS, JKele3a, IIMHKA). [lomyuenne ocHOBaHM U aM(pOTEPHBIX
TUIPOKCUIOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJHOM, CEPOBOJOPOIHOM,

48 CEpPHUCTOM, cepHovﬁ, a30THOHU, (ochopHoii, vaeMHHelioﬁ, yronLHova. OcoOsie
XUMHYECKHE CBOICTBAa KOHILIEHTPUPOBAHHOW CEpHOM M a30THOM KHCIOT.
ITosryuenue kucnor

4.9 OO6mme XUMHYECKHE CBOMCTBA cpenHux coseid. [lomydenue conei

410 [Tonyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJAA, KHUCIOPOAA, aMMHUAKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu

411 [TonyueHne ammmuaka, CEpHOM M a30THOM KHCIOT B NMpOMbIIUIEHHOCTH. Ob1mue
CHoCOOBI NOJTYYEHUs METAJUIOB

4.12 ['eHeTnyeckas CBsI3b MEXAY KJacCaMHU HEOPraHMYECKUX COCTUHEHHM

5 XHMMHYECKUE peaKUU
Knaccugukanus XMMUYECKHX peakiUil MO pa3IMyHbIM MPHU3HAKaM: M0 YHUCITY U

5.1 COCTaBy Y4YaCTBYIOIIMX B pEaKIMH BEIIECTB, IO TeIUIoBOMY 3(ddexTy, Mo
W3MEHEHHUIO CTENEHEN OKHUCIIEHNSI XUMUYECKUX YIEMEHTOB

59 TernnoBoit 3pPeKT XMMUUECKON peaKkIiK, TEPMOXUMHUUECKHE YpaBHEHUS. JK30- U

’ HHAOTEPMUYECKUE peaKIMH. TepMOXUMHUYECKUE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakunu. OKUCIUTENM W BOCCTAHOBHUTEIM.

5.3 [Tporecchl OKUCIEHNSI U BOCCTAHOBJICHUSI. DJIEKTPOHHBIN OajaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHON PEAKIINH

54 Teopus snexTponuTUyecKkoi aucconuanyi. KaTuoHbl, aHMOHBI. DJIEKTPOIUTHI U

' HERJIEKTPOIUThl. CHIIbHBIE U C1a0ble 3JeKTPOIUThl. CTeNeHb AMCCOIUAINN

55 Peakuuu I/IOHHOFO" oOMeHa. YCIIOBHSI TPOTEKAHUS vpeaKuI/Iﬁ WOHHOTO OOMEHa,

IIOJIHBIE U COKPALIEHHBIE HOHHBIE YPABHEHHUS peaKuil
6 XWMHS U OKpY>Karollas cpesia
Bemectsa m Marepuasbl B MOBCEIHEBHOM JKM3HM 4YeJlOBEeKa. be3omacHoe

6.1 UCIIOJIb30BaHUE BEIECTB U XMMHUUYECKHX peakluil B jaboparopuu u ObiTy. [lepBas
MOMOIIb MPU XUMUYECKUX 0KOTaX U OTPaBJICHUAX

6.2 XVMHYECKOE 3arpsA3HEHNE OKpYXKarolle cpebl (KUCIOTHBIE 10K, 3arpsI3HEHNE

MOYBBI, BO37yXa W BOJOEMOB), CIOCOOBI ero mpenoTBpamenus IIpenenpHas




Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

nonyctumas koHuentpamus Bemects (IIK). Ponp xumum B pemieHun
9KOJIOTHYECKHX TMpolsieM. YCuieHHe MNapHUKOBOro »sddekra, paspylieHue
030HOBOTO CJIOSI

[Tpumenenue cepbl, azora, docdopa, yriaepona, KpeMHHS M UX COCIUHCHHH B
OBITy, MEIWIIMHE, MPOMBIIUICHHOCTH U CEIhCKOM Xo3siictBe. [IpumeHeHue
6.3 METaJUIOB W CIUIAaBOB (CTallb, YYryH, IIOPATIOMHHHH, OpoH3a) B OBITYy U
MPOMBINIJICHHOCTH MX coeluHeHUi. [loHATHE O KOPpPO3WHM METayIOB, OCHOBHEIC
CHOCOOBI 3aIIUTHI UX OT KOPPO3UH

6.4 [lpuponHble HMCTOYHHMKU YIICBOAOPONOB (yrojib, HPUPOXHBIA Ta3, HEDTH),
’ IPOAYKTHI MX NepepaboTKu (OEH3MH), MX POJIb B OBITY U HPOMBIIIJICHHOCTH

HepBOHa‘{aJ'IBHBIe MOHATHI 00 OpPraHM4CCKHUX BEIIECCTBAX KaK O COCIUHCHHAX
6.5 yriepoaa (MeTaH, 9TaH, 3TWJICH, allCTHUJICH, 3TAHOJI, INIMICPHUH, YKCYCHAA KI/ICHOTa).
' IloHATHEe 0 OHOJIOrMYECKH Ba’KHBIX BCHICCTBAX: XKHpaxX, 6em<ax, YIia€eBogax — U HUXx
POJIH1 B )KMU3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o opmynaMm XUMHUYECKHX COEIMHEHUI
7.2 MaccChl (MacCcoBOI) J0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus 8 knace. bazoBeiit ypoBenb. Yueonuk Astop: ['abpuensin O.C. / Octpoymos U.T'. /
Cnanxos C.A.

Xumus 9 knacc. ba3oBelit ypoeHs., YueOHuk ABtop: ["abpuensu O.C. / Octpoymos U.I'. /
Cnaaxos C.A.

I'onp uznanus: 2022 U3narensctBo: [Ipocsemienue

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

Xumus 8 knacc. ba3oseblit yposenb. Yuebnuk ABrop: ['abpuensn O.C. / Octpoymos N.I". /
Cnaaxos C.A.

Xumus 9 knace. bazoBslil ypoBeHs., Yuebuuk ABtop: ['abpuensu O.C. / Octpoymos U.T'. /
Cnaaxos C.A.

I'op uznanus: 2022 U3narensctBo: [Ipocsemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

IIpukaz MunucrepctBa npocsemenus Poccuiickonn ®enepamuu ot 18.07.2024 Ne 499
"O6 yTBepxkaeHUU (enepaTbHOr0 MEpeyHs DJIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpPCOB,
JIOTTYIIEHHBIX K UCIIOJIb30BAHUIO MPU PeaIn3alui UMEIOIINUX TOCYIapCTBEHHYIO aKKPEAUTALINIO
00pa30oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeAaHero OOIIero
obpazoBanus"

(3apeructpuponan 16.08.2024 Ne 79172)



http://publication.pravo.gov.ru/document/0001202408160022?index=1
Sunexc yaeOHuk: https://education.yandex.ru/uchebnik/main

VYuu. py: https://uchi.ru

Poccuiickas anexTpoHHas mkosa: https://resh.edu.ru

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTH 00pa30oBaHUs»



http://publication.pravo.gov.ru/document/0001202408160022?index=
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/

