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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENOIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesIbHbIX opranusanusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTUA OOYYalOIIUXCS CPEACTBAMHM Y4YeOHOro IpeaMeTa, yCTaHaBIUBAET
00s3aTeIbHOE NIPEIMETHOE COAEpPKAHUE, IPEyCMATPUBAET paclpeesieHUe ero Mo Kjiaccam u
CTPYKTYpHUpOBaHME 10 pa3/iesiaM U TEMaM IPOrpamMMbl 110 XUMHH, ONPENEISAET KOJIUYECTBEHHbIE
Y Ka4eCTBEHHbBIE XapaKTEePUCTUKH COACPIKaHUS, PEKOMEHIyEMYIO II0CIIE€J0BATEIbHOCTD U3YUEeHUs
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JOrMKM y4eOHOro mpolecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaIoLINXCsl, ONPEAENISIET BO3SMOKHOCTHU NPEAMETA JIJIS peaiu3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOro 0011ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTraraM OOy4YeHHs XUMHMU Ha
YpOBHE Liesiell U3y4eHMsl IIpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATENbHOMN J1EATEIbHOCTH
00yyJaromerocs 1o OCBOCHUIO0 y4eOHOT0 COACpKaHUS.

3HaHUEe XUMUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €0
IpeCTaBICHUN 0O MaTepUaIbHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPatOT (POPMUPYEMbIE XUMHEH
NpPEeCTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pemieHus Ti00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U AKOJIOTUYECKOM 0€30acHOCTH, MPOOJIeEM 3ApaBOOXPAHEHHUS.

N3ydyeHne Xxumuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH [l caMOPa3BUTHUSA U GOPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ o011el n (QyHKIMOHAIBbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JeATEIbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJI511a HA €UHCTBO MPUPOBI U YETIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOI'O OTHOUIEHHUS K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTMYeckoe oOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O0OECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOT0 MpeMeTa, KOTOPBIH ABISETCS MeJarorniecky alanTHPOBAaHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEIeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0OLIEro 00Opa3oBaHMsI OPUEHTHPOBAH HAa OCBOCHUE
00yYaroIKUMUCS CUCTEMbI NEPBOHAYAIBHBIX TMOHATHIH XMMUHU, OCHOB HEOPIaHUYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMBIX IOHATUN OPraHUYECKON XUMHH.

CrpykTypa copaepkaHus IPOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona k e€ msydeHuro. ColepikaHue CKIAABIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl 110 NPUHLUIY IOCJIEAOBATEIBLHOTO Pa3BUTUs 3HAHWN HA OCHOBE
TEOPETUYECKUX MPEICTaBICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;



— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— MPEICTaBICHUH 00 ANEKTPOITUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJIYYEHHBIX M
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GYHKIIUN OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOJTYYEHUS U3YYaeMbIX BEILIECTB.

OcBoeHue MPOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (OPMHPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAaHUIO U METOJIaM MO3HaHUs B Hayke. M3ydyenue xumun
MPOUCXOAUT C MIPUBJICUCHUEM 3HAHUM U3 paHee U3yUCHHBIX YUeOHBIX MPeaMeToB: « OKpyKaromun
mup», «bruonorud. 5—7 knacce» u «duznka. 7 Kjaacey.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKOM HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3a/ada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YYCHHUH BEIIECTB U XUMHUYECKUX PEaKIui, B
GOpPMUPOBAHUM ¥ PA3BUTHH [O3HABATEIBHBIX YMEHHW ¥ WX NPUMEHEHUU B Yy4eOHO-
MO3HABATENILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipu u3ydyeHMH XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsI BaKHOE 3HAUCHHUE
NpPUOOPENTH TaKue LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU,

— HaNpaBJIeHHOCTh OOYy4YEHMs] Ha CHCTEMaTHYecKoe MpUOOLIeHHE O0O0yYaroIuxcs K
CaMOCTOSITENIbHOW  IO3HABATEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOLIMX MPHOOPETEHUIO OOYy4YaloIIMMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, TMO3HAHWS W CaMOIO3HAHMSI, KIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIS PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢popmupoBanue o0mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YUCJIe YMEHUHN OOBSICHATH M OIICHUBATH SIBJICHUS OKPY>KAIOIIETO MUPA, UCTIOb3YsI 3HAHHUS U OTIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, TPUMEHATh WX TPH PEHICHUH TPoOJIeM B MOBCETHEBHON
JKU3HU U TPYIOBOM JESATEIBHOCTH;

— (opMupoBaHue y 00yUarOMMXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMUYECKUX 3HAHWWU I BBIPAOOTKH SKOJOTHYECKU IIEJIECOO0PA3HOTO MOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YyYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEeIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO01ee yuciio 4acoB, OTBEACHHBIX JI M3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).

1. COAEP KXAHUE YYEBHOI'O IIPEJMETA «XUMMUS»



8 KUIACC

IlepBoHauya/bHbIe XMMHYECKHE TOHSATUSA

[Ipenmer xumuu. Posib XMMUM B JKM3HM 4YelIOBEKAa. XUMHUsSI B cCUCTeMe Hayk. Tena u
BenlecTBa. du3nueckue cBOWCTBA BELIECTB. Arperatnoe cocrosiHue Bemects. [lonsTue o merogax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3ieiieHusi cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 1eMeHThI. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie
U CJIO)KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckast popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemiecTB. OTHocuTeNnbHass aToMHass Macca. OTHOCUTENIbHAs MOJEKyJspHas Macca.
MaccoBast 10151 XMMUUYECKOTO 3JIEMEHTA B COCMHEHUH.

KosmuectBo Bemecta. Monb. MonsipHas Macca. B3aumMocBs3b KOJIMYECTBA, MACChl M YKCIIa
CTPYKTYPHBIX €IUHHUII BelecTBa. PacuéTsl mo GpopmynamMm XUMUUYECKHX COCTUHEHUI.

Ou3nyeckue M XUMUYECKHE SIBICHUSA. XUMHYECKas peakuus U e MPU3HAKH. 3aKOH
COXPaHEHUS MAacChl BEIIEeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukamus XuMUYecKuX peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOW MOCYAOW, MpaBwiaMu pabOThl B jJabopaTopuu W HpuEMamMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCAaHUE (PU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHne (pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUTIEHUE M KOHJIEHCAIINS BOJIbI) U XUMHUYECKHX (TOpEeHHE CBEYH,
MPOKaTMBaHUE METHOM MPOBOJIOKH, B3aUMOACHCTBHUE MeJa C KUCIOTOM) SIBICHUI, HAOII0IeHIE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluii (pa3iokKeHne caxapa, B3auMOJIeHCTBIE
CepHOI KHCIIOTHI C XJOpHIOM Oapwusi, pasiokenue ruapokcuaa meau (ll) mpu HarpeBanwuy,
B3auMo/IeiicTBHE Xkele3a ¢ pactBopom comu meau (I1), n3ydenne crnocoGoB pasaeneHust cMecei:
C TIOMOIIBI0 MarHuTa, QWIbTPOBaHMWE, BHIIAPUBAHUE, MUCTUIUIAIMS, XpomaTtorpadusi,
MPOBE/ICHUE OYMCTKU MOBAPEHHOM COJIM, HAOIIOJEHUE U OINHCAHUE PEe3YyJbTATOB MPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJeJIe MOJIEKYJ
(1rapocTep’KHEBBIX).

Baskueiilue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Bo3gyx — cmech razoB. CoctraB Bo3ayxa. Kuciopoa — 37eMEHT M MPOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoze, Gu3nueckue U XMMHUYECKHE CBOMCTBA (peaKIK TOPEHHS).
Oxkcunel. Ilpumenenue xucnopoma. CrocoObl TMONy4eHHsS KUCIOpoJda B Jaboparopu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupojae. O30H — almoTpornHas MOIu(HUKAIAsS
KHCIIOpO/JIa.

TeroBoil 3PQexT XUMHUYECKOW peakluHu, TEePMOXMMHUYECKHE YpaBHEHHUS, HK30- U
SHIOTEPMUYECKHE peakiuu. TOIMIMBO: yroidb M METaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
MapHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — anemeHT 1 mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B pupoae, huzndeckue
U XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MoTy4YeHus. KuciaoTel u comnu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HacklmeHHble u
HEHACBHIIIIEHHbIE PacTBOphl. PacTBopuMOCTh BeliecTB B Boje. MaccoBas J0js BelllecTBa B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoJA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.



Knaccudukanmust Heopranmueckux coeaumHeHud. Oxcuapl. Kimaccudukanmss OKCHIOB:
coneoOpa3yroriue (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyromue. HomeHnkmatypa
OKCcHA0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loyueHne OKCUI0B.

OcHoBanmsi. Krnaccudukanus OCHOBaHWN: IWIETIOYM ¥ HEPACTBOPHMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAHMH.

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kuciot. @U3ndeckue 1 XUMUYECKHE
cBoiicTBa kuciot. Psg akruBHnoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa cosneil. dusndeckne U xumudeckue cBoiictBa cojei. [lomydenue
COJIEH.

['eneTndeckast CBA3b MEXKIY KJIaCCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBCHHOE OTPE/ICIICHUE COJICPKaHUS KUCIOPOJa B BO3IyXe, MOJTydeHUE, COOMpaHue,
pacrno3HaBaHHE M HM3yUYEHUE CBOICTB KUCIOPOJa, HAOMIOJEeHHE B3aUMOJACWCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpallleHusi ropeHus (Imoxkapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
U3ydeHHE CBOWCTB BOjOpojaa (TopeHue), B3amMojeicTBhe Bojopoma ¢ okcumoM meau (I1)
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOICHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, WCCJIEIOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C PA3JIMUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HAOII0/IeHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAX KHCIOT U IIENOYEH, M3ydeHUE
B3aumoeicTBus okcuaa meau (I1) ¢ pacTBOPOM CepHOM KUCIIOTHI, KUCIOT C METalIaMHU, PEaKITHit
HEWTpanu3aluu, MoJyuYeHne HEPACTBOPUMBIX OCHOBAHMH, BHITECHEHHUE OJJTHOTO METaJljia JPyruM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTANBHBIX 3aJad no TeMe «BaxHeilmue Kiaccel
HEOPTaHWYECKUX COCTUHECHHIN.

Iepuoauveckuii 3akoH u Ilepuoguueckass cucreMa xummuuyeckux djemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XUMHUYECKasl CBSA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBble MOMBITKY KIACCUPUKALINN XUMHUECKUX dIIeMeHTOB. [IoHATHE 0 Tpynmax CXOAHBIX
AIIEMEHTOB (IIEIOYHBIE U MIET0YHO3eMeNbHbIE METAILIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yIoT aM(pOTepHbIC OKCUIBI i TUAPOKCHUIBI.

[lepmonnueckuit  3akoH. Ilepuogmueckas cucremMa XUMHUYECKUX dnemMeHToB /Jl.
U. MenneneeBa. KopoTtkonepuonnas u JiuHHOnepuoanast ¢opmsl [leprnoandeckoil cucTeMbl
xumuueckux sneMmeHtoB JI. W. MenneneeBa. Ilepumoast u rpynmbl. PU3HYECKHH CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB TEPHO/Ia U TPYIIIHI DJIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX sifiep. M3oTonsl. DnekTpoHbl. CTpoeHUE 37IEKTPOHHBIX
o0Oomouek aromMoB TmiepBbIX 20 XuMmMuueckux osiemeHToB Ilepuommveckoit cucremsr /.
N. MenpeneeBa. XapakTepuCTUKa XMMUYECKOTO 3JIEMEHTA I10 €70 MOJI0KEHUIO B [leproanueckon
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUSI Painyca aTOMOB XMUMHUUYECKHUX 3JIEMEHTOB, METAJIUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIAM U IEPUOJAM.

3nauenue llepmoamyeckoro 3akoHa u [lepuoauyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKU U npakTuku. J1. V1. MenaeneeB — y4€HbIN U TpakIaHKH.



Xumuueckas CBSI3b. KoBanentHas (monsipHas u HEToJIsIpHAs) CBSI3b.
DIEKTPOOTPUIIATETLHOCTh XUMHUYECKUX AJIEMEHTOB. VIOHHAs! CBSI3b.

Crenenp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. [Ipomeccl OKHCIeHHS
¥ BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yudeHre 00pa3loB BEIECTB METANIOB M HEMETAJIIIOB, B3aUMO/IeHICTBHE MHIPOKCUA [INHKA
C pacTBOpaMu KHUCJIOT M ILeJ0O4YeHd, IPOBEICHUE OIBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA (TOpEeHHE, peaKIu pa3ioKeHuUs, COeIUHEHNUS).

Meostcnpeomemmnuwie ceasu

Peanuzanus MEXIpeIMETHBIX CBSI3€H MPU M3yUYEHHH XUMHHU B § KJIacce OCYLIECTBISETCS
Yyepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ MTOHATHH, SBIISIOIINXCS
CHCTEMHBIMH JIJIsl OT/ICTBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTecTBEeHHO-HAYYHbIE MTOHATHS: HAYYHBIH (DaKT, TMIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CHHTE3, Kiaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUEe, MOJIIIb, SIBICHUE.

@dusmuka: Marepus, aroM, OHJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJ, MH30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJA, SJEKTPUYECKMH 3apsj, BELIeCTBO, TeJIO0, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (hM3MYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIIbL, TOPHBIE TOPO/bI, T0JIE3HbIE UCKOTIaEMBbIE,
TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYECKas peaKIus

[lepmonnueckuit  3akoH. Ilepuogmueckas cucremMa XHMHYECKHUX 3JIeMEHTOB  /Jl.
N. MengeneeBa. CtpoeHue aTroMoOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB XUMHUYECKUX
AJIEMEHTOB TIEPBBIX TPEX MEPHOMOB, KalHs, KaIblUs W WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEeMEHTOB B [leproanyeckoit cucteMe u CTpOSHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUIbI XHUMHYECKOW CBS3H. THMBI KPUCTALIUYECKUX PEMIETOK,
3aBUCUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTALTUNIECKON PEMIETKN M BUa XUMUUYECKOU CBSI3H.

Knaccudukanus v HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHWMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKHX peaklui M0 pa3IMYHBIM MPU3HAKAM (TI0 YUCITY U COCTaBY
Y4aCTBYIOUIMX B PEAKIMH BEIIECTB, [0 TEIIOBOMY 3 (EKTy, 10 N3MEHEHUIO CTENIEHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, II0 O0OpaTMMOCTH, [0 YYacTHIO KaTajau3aropa). OK30- H
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XUMHUYECKOH peakuuu. [loHsTHe 00 OOpaTHMBIX U HEOOPATHUMBIX
XUMHUeCKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. [lonstue o
katanuse. [lonsTue o xumuueckoMm paBHOBecHH. DAKTOPBI, BIHSIOMIKE HA CKOPOCTh XUMMUYECKOMU
pPEeaKLMH U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS.



OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLNHU, 3JIEKTPOHHBIA OajJaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopust 37E€KTPOIUTHUECKON AMCCOLUAIIMM. DJIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTtnousl,
AQHUOHBI. MeXaHM3M JIMCCOLMALINYU BEIIECTB C Pa3JIM4YHbIMU BUJIaMU XUMHUUYECKOH cBsA3U. CTENEHb
nucconanuu. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakiun moHHoro oOMeHa. YCIOBUS NMPOTEKAaHUs PeakUMid MOHHOrO OOMEHa, NOJHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
IpPEACTaBICHUNH 00 3JIEKTPOJUTHUECKOW Jucconuanuu. KadecTBeHHbIE pPEaKLMU Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJENSIMM KPUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUECKOW peakIUM OT BO3ACUCTBUS PA3IUUHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLECcCa IUCCOLMALUN
KUCIIOT, IIeJI04el U cojiel (BO3MOKHO HCIIOIb30BAHNE BUJICO MAaTEpPHUaJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIMX MPU3HAKK MPOTEKaHUs peakuuii MOHHOro oOMeHa (oOpa3oBaHHE OcCajKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEAaKLUUN (FOpEHME, peaKluu Pa3IoKEHUs, COCAUHEHUs), paclioO3HaBaHUE
HEOPraHMYECKUX BEUIECTB C TIIOMOINbI0 KAaueCTBEHHBIX peaklUi Ha HOHbBI, pelIeHue
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 1 HX COeJUHEHHSA

OOmast xapakTtepucTuka rajoreHoB. OCOOCHHOCTM CTpPOEHHMsI aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTajulaMH, HeMeTallJaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyueHHeE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
U UX HaXO0XJIEHHE B IPUPO/IE.

Ob6mas xapakrtepuctuka s1eMeHTOB VIA-rpynnbl. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHune M (QU3MYecKre CBONCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3MYecKHe M XUMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oO1e Kak MpeaCcTaBUTEINA Kacca KUCIOT U crieluduueckue). XUMUYECKUE peaKkiuy, JexKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0C00a MOy4ueHus: CepHON KUCIIOTHI. [IpMeHeHrne cepHOl KUCIIOTHI.
Conu cepHOI KHCIOTHI, KauecTBEHHas peakuusi Ha cyinb@ar-uoH. Haxoxnenue cepbl u eé
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Cpeabl COEIUHEHUSIMH CEPBI
(KUCTIOTHBIE JOXK/IH, 3aTPSI3HEHNE BO3/IyXa M BOJIOEMOB), CTIOCOOBI €ro MPE0TBPAIICHHUS.

OOmast xapakrepuctuka »31eMeHTOB VA-rpymnmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue Hu
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero GuU3N4ecKue U XMMUYECKHE
CBOWCTBA, MoJly4deHue 1 npuMenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHas peaklys Ha MOHBI aMMOHHUSA. A30THas KHUCIOTa, €€ MOJy4YeHHE,
bu3nvecKkue W XMMHYECKHE CBOMCTBa (OOIME KaK TPEICTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonp3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEpAIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIC



JIOKJIA, 3arps3HEHUE BO3/AyXa, MOUYBBI U BOAOEMOB). Docdop, auIoTpomHbIe MOaU(HUKAIUNA
docdopa, ¢pusndeckue u xumuueckue cpoiicrsa. Oxcup pocdopa (V) u pocdopHas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OPEHHIA.

O6mas xapakrepuctuka 31eMeHTOB IVA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTJIepo], alJIOTPOIHbIE MOU(UKALIUK, PACIPOCTPAHEHUE B
npupoze, pusnueckue u XuMudeckue cBoictra. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMUYECKHE CBOMCTBA, JIEHiCTBHE Ha JKUBbIE OPTaHU3MBI,
HOJIy4CHUE W NpUMEHEHHe. DKOJOTHYeCKHe MPOoOJIeMBbl, CB3aHHbIe ¢ OKcHaoM yriepoaa (1V),
TUIOTE3a TI00AIIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAsS KUCIOTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4deHHWE M TpuMeHeHue. KauectBeHHas
peakuus Ha kKapOoHaT-uoHbI. Mcnonp30BaHue kapOOHATOB B ObITY, MEIUIIMHE, TPOMBIILITIEHHOCTH
U CEJIbCKOM XO35IHCTBE.

[TepBoHayanbHble NOHATUS 00 OpPraHMYECKMX BEIIECTBaX KaK O COCIAMHEHMSX YIJIepoAaa
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KucioTa). [IpupoHble HCTOUHUKU
YTIEBOIOPOAOB (YIoJib, MPUPOIHBINA a3, HEPTH), MPOIYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY U NpPOMBINUICHHOCTH. [IoHATHE O OMONOrMYecKH Ba)KHBIX BELIECTBAX: >KHUpax, Oelkax,
yIIeBOJax — M MX POJIM B KU3HU 4YelloBeKa. MaTepuanbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWMCTBA, IMOJIYyYEHHE W NPUMEHEHHE.
Coenunenus kpemHus B mnpupoxae. OOmme mperncraBieHus o0 oxcuae kpemuus (IV) wu
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEeHT, OeToH, »xene300eToH. I[IpoGiiembl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yueHne o0pa3lloB HEOPTaHUYECKUX BEIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEJCHHE
KaYeCTBEHHBIX PEaKIUi Ha XJOPHUA-WOHBI M HAOJIOJIEHUE NMPU3HAKOB MX MPOTEKAHUS, OMBITHL,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOKHO
HCIIOJIb30BaHUE BHUAEOMATEpUaloB), O3HAKOMJIEHHE C 00OpasllaMd XJOpUAOB (TaJOTre€HUAOB),
O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO HCIIOJIb30BaHUE
BU€OMaTepuasoB), HaOdIofeHHEe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KHCIIOTHI, U3yUYe€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHCJIOTHI, TPOBEJICHHE KaYeCTBEHHOW peakiMM Ha CyJib(paT-HOH M HaOIIOJeHHWE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (M3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOYKHO MCIIOJI30BaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POchHOPHBIX yA0OpEHNUH,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3y4YE€HHE CBOMCTB aMMuaka, IpOBEJCHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHHUA U (pocaT-uoH U 3ydeHHE MTPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJIeIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MeAbl0 (BO3MOXKHO HCIOJb30BaHUE
BUJCOMATEPHAJIOB), H3Y4YCHHE MOJENCH KpUCTAJUIMYECKUX pemeToK anmasza, rpadura,
¢yuiepeHa, 03HAKOMJIEHHE € MPOLECCOM aICOPOIIMH PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM
yIIIEM U yCTPOHCTBOM ITPOTUBOTa3a, MOIy4eHue, CoOMpaHue, paclio3HaBaHUE M H3yUeHHE CBOMCTB
YIJIEKUCIIOr0 Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3y4YeHHEe NPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLUHEH CHJIMKAaTHOU
IPOMBIIIJICHHOCTH, PEIIEHHE YKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe « BakHeie HemeTamsl 1 uxX
COEIMHEHUS».

MeTanbl M MX COeIMHEHUS



OO011ast xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX MTOJIOKEHUS
B [lepuoguueckoil cucreme xumudeckux dnemMeHToB [. M. MenzeneeBa U CTpOEHHsI aTOMOB.
Crpoenue metaynoB. Metamnueckas CBA3b M METaNIMYECKas KPUCTAUIMYECKAs pPEIIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XUMUYECKHE CBOMCTBA
MetauioB. O0Imue crocoObl NoMy4YeHus: MeTaioB. [loHATHE O KOPPO3HM METAJUIOB, OCHOBHBIE
crocoObl 3alMThl UX OT Koppo3uu. CriaBbl (CTajlb, YyTyH, AIOPAIIOMHUHUI, OpoH3a) UM MX
IPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenoynble MeTAUIBL: NONOXKEHUE B [lepnonnyeckoil cucteMe XMMUYECKHUX IEMEHTOB /.
H. MenneneeBa, CTpoOeHHE HUX aTOMOB, HaxOxXJIeHUE B npupoje. PU3HUecKHe U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COETUHEHUH.

[I{erouHO3eMENBHBIE METAUIBI MATHUM U KAJIBLIWIN: IT0J10KeHKE B [lepuonnueckoi cucreme
xumuueckux anemeHtoB [[. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HAaXxOXIAEHUE B IMPHUPOJE.
®uznyeckue ¥ XMMUYECKHE CBOMCTBA MAarHus M KaiblMs. BakHelmme cOeIMHEHUs KalbLus
(oxcua, THAPOKCHUL, conn). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHui: mnonoxenue B Ilepuonnueckoil cucTteMe XMMHMUYECKHX JJIE€MEHTOB [l
H. Menneneesa, CTpOEHHE aTOMa, HaXOXKACHHE B Ipupoje. Pu3nyecKkue U XUMUYECKUE CBOMCTBA
amoMuHus. AM(pOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Kene3o: mnonoxenne B Ilepuoguueckoil cucTreMe XHUMHYECKHX 3yeMeHTOB /I,
N. MenpeneeBa, CTpO€HHE aTOMa, HAXOKJICHHE B pupoe. PU3NdecKue U XMMUYECKHE CBOMCTBA
xene3a. Okeuapl, Tuapokcuabl U coim skeneza (1) m xemesa (I1l), ux cocras, cBoiicTBa n
MIOJTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3ljaMH METAJIJIOB U CIJIaBOB, UX (PU3NYECKHMMHU CBOMCTBAMU, U3yUEHHUE
pe3yIbTaTOB KOPPO3UH METAIIIOB (BO3MOXKHO HCIOJIb30BaHNUE BHIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aUMOJICHICTBUA OKCHJAa KalblUsl M HAaTpus C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpPHUAIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, MpOIlEccCa TOPEHUs JKele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJB30BaHWE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX PEaKIUil Ha MOHBI: MAarHUs, KAJbIIMs, ATIOMUHUS, UHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE W OMKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus M Kbl (BO3MOXXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THAPOKCH/IA LINHKA, PEIICHNE dKCIIEPUMEHTAIIBHBIX 3a/1a4 110
TeMe «BakHelne MeTaibl U UX COEAUHEHUS».

XuMus M OKpy:KamoIas cpeaa

BemectBa u mMarepransl B IIOBCEIHEBHOM KU3HM YellOBEeKa. be3onmacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momoirs mpu XUMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HeHUE OKpY Karolleil cpenbl (MpeaenabHas T0MycTuMas KOHIIEHTpalus
BemecTs, ganee — [1JIK). Poxb xumun B perieHun 3K0I0rn4ecKux mpooieM.

Xumuueckuii IKCnepumenn.

u3yudeHne o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJIIOB, TOJTUMEPHBIC MATEPUAIIbI).

Mesicnpeomemmuuie ceasu

Peanuszanus MeXNpeaMETHBIX CBA3€H NIPH M3YYCHUHM XUMHUU B 9 KJIacce€ OCYIECTBISAETCS
Yyepes MCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX OHATUH, TaK U MOHATUH, SBIISAIOIINXCS
CHUCTEMHBIMU JIJIS1 OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.



OO61re ecTeCTBeHHO-HaY4YHbIE TIOHATHS: Hay4HbIH (pakT, runoTesa, 3aK0OH, TEOPHs, aHaJIH3,
CUHTE3, KIacCHU(pUKaLUs, MNEPUOAUYHOCTh, HAONIOJACHHUE, OKCICPUMEHT, MOJCIUPOBAHNUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOTIOTHS, MaTePHAIIBI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKHH 3aps], MPOBOAHUKH, IOJYIPOBOJHHUKH,
TUDIIEKTPUKU, (POTOIJIEMEHT, BEIIECTBO, TeNO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTbH, KpUCTAIITMYECKAsl PeIIETKA, CIUIaBbl, (PU3NUECKHUe BEIMYNHBI, €TUHUIIbI
U3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COoNHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJbHbIE YyI0OpEeHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPOIBI, ITOJIC3HBIE HCKOTIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

2. IlnanupyemMblie pe3yJabTaThl 0CBOCHHUS Y4e0OHOI0 MpeaMeTa

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PE3YyJbTaThl OCBOEHHUS IPOrpPaMMbl OCHOBHOTO OOIIEro 00pa30BaHUS
JOCTUTAIOTCS B X0/ie 00YYEeHHsI XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHOM JIeATEIHHOCTH B
COOTBETCTBUM C  TPAJULHUOHHBIMU POCCHUHCKMMM  COLIMOKYJBTYPHBIMM U  JyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIaMU M HOpPMaMHU IOBEIEHUS U
CIOCOOCTBYIOT ITpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYatOIIUXCsl.

JIMYHOCTHBIE pe3yJIbTaThl OTPa)XKal0T T'OTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPHEHTALUN M PACIIMPEHUE OIbITa JIEATENbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTPHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOTO OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAyYHOMY
HACJIe/IMI0, TIOHMMaHMs 3HA4YeHUs XMMHUYECKOHM HAayKd B JKU3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW MH(pOpMaluell O MEepeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMUSX 00 yCTpoOiicTBe
MHpa 1 001IecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHNUSI O COILMAIbHBIX HOpMax M MpaBHJIaX MEXJINYHOCTHBIX OTHOIICHHUH B
KOJJIEKTHBE, KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B 0OLIECTBEHHO MOJIE3HOH,
yueOHOMCCIIeI0BaTeNbCKONH, TBOPUECKOW U JPYIMX BHAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOI COBMECTHOM J1€ATEIbHOCTH MPHU BBIOJHEHUN yUEOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OSKCIHEPUMEHTOB, CO3[JaHUM Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B MpOLECCe 3TOM y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE ITOBEACHHE U MIOCTYNKU CBOMX TOBAPHUILEHN C TO3ULIMN HPAaBCTBEHHBIX U IPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS I1OCIIEACTBUH IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHpPOBO33pPEHUYECKHE  IPEACTABICHHUS O  BEIIECTBE M  XMMHUYECKOW  pEaKLuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKHM M COCTABJIAIOILNME OCHOBY JUIS
MOHUMAaHMS CYITHOCTH HAYYHOM KapTUHBI MUPA, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHON CPENOM, O POJIM XMMHUU B NTO3HAHUU
3THUX 3aKOHOMEPHOCTE;



MTO3HABATEJIbHBIE MOTHUBBI, HANpPABJICHHBIC HA IIOJYYEHHWE HOBBIX 3HAHUW 10 XUMUMH,
HEOOXOUMBIC Il OOBSCHEHUS HAOJIOaeMbIX TMPOIECCOB U SIBICHUW, IMO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KyJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOH, NOCTYNHBIMU TEXHUYECKHUMH CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyYeHHI0 M TIO3HAHWIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BEIOODY
HAIPAaBJIEHHOCTU U YPOBHs 00yUYeHHS B JajbHEHIIEM;

4) popMHUpOBaHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE [IEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH
Ha 370pPOBBIH 00pa3 JKU3HU, OCO3HAHUE IIOCICJACTBUH WM HENPHITHE BPEIHBIX MPHUBBIYCK
(ymotrpebneHusi ajkorojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTU COONIOACHUS IPaBUII
0€30MacHOCTH NP OOPAIIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B ObITY U pealbHON KU3HHU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO Tpodeccuil U Tpyaa pa3IudHOro poja, YBaXKCHHE K
TPYZy U pe3yJibTaTaM TPYAOBOMU AESITEIbHOCTH, B TOM YHCJI€ HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJIOIIKEHUS
00pa3zoBaHusi C y4€TOM JIMYHOCTHBIX HMHTEPECOB U CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHATBHONW MAEATEeNbHOCTH W Pa3BHTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOPECCHOHATBHON CpPe/IE;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS S

AKOJIOTHYECKU 1IETIECO00pa3HOe OTHOIICHUE K MPUPOIC KaK MCTOYHHUKY >KU3HU Ha 3eMIle,
OCHOBE €€ CyIIEeCTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOTO M 0e30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE IIEHHOCTH COOIOACHUS MPaBUl O€30MacCHOTO MOBEACHHSI IPU paboTe ¢ BEIIeCTBAMH,
a TaK)Ke B CUTYyAIUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOJCH;

CIOCOOHOCTH MPUMEHSITH 3HAHUS, MOJTydyaeMble MPU U3YUSCHUU XUMUH, I PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKpPYJKalolleld NPUPOJHON Cpeloi, JUisi MOBBIILICHUS YPOBHSA 3KOJIOTMUECKOU
KyJbTYPBl, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKHUX MPOOJIeM U MyTel MX pemieHus
MOCPEJICTBOM METOJIOB XUMHUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHHsI PYKOBOJICTBOBATHCSI UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOW U COLMAIIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPE3yJIbTAaTOB BBLICISIOT 3HAYMMbIE s (HOPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUTOTE3a, (aKT, CUCTEMa,
MPOIIECC, SKCIEPUMEHT U JPYToe€.), KOTOPhIE MUCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAYyYHOW KapTHMHE MHpa, U YHHBEpPCAIbHbIE Y4eOHbIE NEHCTBUS (IIO3HABaTEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphIE 00ecreunBarOT (POpMUpPOBAHUE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOH JACSATEIHHOCTH.

Ilo3naBaTe/IbHBbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

ba3soBble Jlornyeckue 1ecTBUA:

YMEHHUS HCIHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
pPacKpbIBaTh CMBICII XUMUYECKUX MOHITUM (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIINBATh
B3aMIMOCBSI3b C APYTUMHU TOHSTHUSMH), HCIIOJIB30BATh TMOHSATUS Ui OOBSICHEHUS OTACIbHBIX
(GaKTOB U SABJICHUIA, BRIOMPATH OCHOBAHMSI U KPUTEPHH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XMMHUYECKUX DPEaKIMi, ycTaHABIMBaTh MPUUYMHHO-CIIECJCTBEHHBIE CBSI3U MEXIY OOBEKTaMu
U3YYEHHUSI, CTPOUTH JIOTUYECKUE paCCYKIACHHsS (MHIYKTHBHbBIC, NEIyKTHBHBIC, MO aHAJIOTUH),
JlenaTh BbIBOJIBI M 3aKJIFOUEHHS;



yMEHHE MPUMEHATh B IMpoliecce MO3HAHUS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, WCIOIb3yeMble B XHMHH, MPeoOpa30OBBIBATH MIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJICIbHBIE MPEACTABICHUS — XUMUYCCKUI 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckass ¢GopMylia M ypaBHEHHE XHMHYECKOHM peakluu — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 33/a4, C Y4YETOM OTHUX MOJEIbHBIX NPEJICTABICHUNA BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH N3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBCHHBIC CBSI3H U
MPOTUBOPEYUS B U3yUaEMBIX MPOIECCAX U SIBICHUSIX.

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHA.

YMEHHE HUCIOJB30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUSA, a
TakKe B KadeCTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO IPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMHM M MPOBEACHUIO YUYECHHUECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0JaTh 32 XO/I0M TPOIIECca, CaMOCTOSTEIHHO MTPOTHO3UPOBATH €TI0
pesynbrar, GopMmynupoBaTh OOOOMICHUS W BBIBOJBI IO peE3yibTaTaM IPOBEIEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOENaHHOM padoTe.

PaGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUJIOB
1 (HOpM IIPEJCTABICHHUS, TTOJTyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJIIPHAs JINTEPATypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe TOocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE TPUMEHSATh Pa3IMYHbIC METOJIBI M 3aIIPOCHI TIPU IOUCKE U 0TOOpEe WH(POPMAITUU U
COOTBETCTBYIOIIHX JTAHHBIX, HEOOXOIMUMBIX JIJISl BBIMIOJTHCHHS YI€OHBIX M MIO3HABATEIBHBIX 337144
onpeAeNnéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCIHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpPOil aKTUBHOTO HMCIIOIb30BAHMS Pa3IMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (opMy MpeacTaBiIcHUS
uH(pOPMAIM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
IpyrumMu GpopMamMu rpaduku U ©X KOMOUHALIUSAMUY;

yMEHHE HCMOJIb30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHOH U HcCienoBaTeNbCKON
JESTSIILHOCTH HH(POPMAIINIO O BIMSHUU TIPOMBIIUICHHOCTH, CEITLCKOTO X03s1CTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY>KaIOIIe TPUPOTHON CPEJIbI.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ el CTBHUS:

YMEHHS 3aJlaBaTh BOIPOCH (B XOJe JAuanora © (WiId) AWCKYCCHH) MO CYIIECTBY
oOcyxgaeMoil TeMbl, (OPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS TPEICTABIIATH MOMyUYEeHHBIE PE3yJIbTAaThl TO3HABATEIHHON ASSITETFHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3CHTALUI0 PE3YJbTaTOB BBIMOTHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, y4€OHOTO MPOEKTA);

yMEHHS y4e0HOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEILHOU U
HCCJICIOBATENILCKON NIEeATEeIbHOCTH TPU PEIICHUHM BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
0O0IIMX HWHTEPECOB M COIVIACOBAHMS TMO3HMIMN (0OCYX)ICHUS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUM, ONpe/esieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBHITIOJTHEHHOW PaOOTHI U IPyTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicCTBUS:

YMEHHE CAMOCTOATEIbHO ONPENENITh LeNU ACSTebHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOoee 3¢ (heKTUBHBIE CITOCOOBI PEIICHHS YICOHBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIIbHO



COCTaBJISITh WJIKM KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM ICUCTBUM MTPHY BHITIOJIHEHUH 33 JaHUI
¢ yu€TOM NOJy4YeHHS HOBBIX 3HAaHUA 00 M3yyaeMbIX OOBEKTaX — BEUIECTBAX M pPEAKLUsX,
OLICHMBATh COOTBETCTBUE MOJIYUYEHHOI'O Pe3yJbTaTa 3asBICHHOHN LI€JIU, YMEHUE UCIIONb30BaTh U
aHAIM3UPOBATh KOHTEKCTBHI, IPEJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUA,

YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeid TPOrpaMMoOi, BBIICTSIOT: OCBOSHHBIC
o0ydJalmuMUCs Hay4yHble 3HAHUS, YMEHUS M CIOCOOBI JAeWcTBUM, crneuuduueckue amis
npeaMeTHo o0nactu «XHUMHA», BUIBl ACSITEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYallUsX.

K xonmy oOydenus B 8 kijacce mpeaMeTHBIE pe3ysIbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITHI: aTOM, MOJEKYJa, XUMUUYECKHIM
9JIEMEHT, TMPOCTOE BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OJHOpPOIHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHasi M MOJIEKyJsipHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsI MAacca, MaccoBasi A0Jsl XUMUYECKOTO AJIEMEHTa
B COCAMHEHHMH, MOJSIPHBII 00BEM, OKCHJA, KHUCIOTa, OCHOBaHUE, COIlb,
ANEKTPOOTPHUIIATENEHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKasi peaklus, KIacCU(PUKaIIHS
peaKuii: peakiuu COeIMHEHUs, PEaKIIUU Pa3I0KEeHHs, peaKIIMK 3aMEIICHUs, PeaKlIuu
o0OMeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBOK AP (PEKT peakuuu, siipo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
MOJISIPHAsE M HEMOJsIpHas KOBAJIEHTHAas CBS3b, MOHHAsA CBsS3b, WOH, KaTUOH, aHWOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHITHUH W IPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIIECHU;

® CNOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JUIsl COCTaBiieHUSI (OpMyJl BELIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeleNsITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o ¢opMmyiaMm, BHJA XUMHYECKON CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPTaHMUECKUX COEIMHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HX
nosiockeHus B Ilepumonnyeckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTaJipo;

e ONUCHIBaTh M XapakTepu3oBaTh TabmuuHyio Gopmy Ilepuonndeckoit cucTembl
XUMHYECKHX DJIEMEHTOB: pa3linyaTh IMOHATUS «IJaBHas moArpymmna (A-rpynma)» u
«mobounass moxrpynmna (b-rpynma)», mManble U OoiblIMEe NEPUOJIbI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMeloTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
sneMeHToB J[. 1. MenaeneeBa» ¢ YKMCIOBBIMU XapAaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCcTaB M 3apsn sapa, o0llee YHCIO 3JIEKTPOHOB H
pacnpeneseHue UX M0 3JIEKTPOHHBIM CII0SIM);

e Kiaccu(UUIUPOBATh XMMHUYECKHE IJIEMEHTHI, HEOPraHWUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (110 YMCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
dbdexry);

® XapaKTepus3oBaTh (OMHCHIBATH) OOIME XWMHUYECKHE CBOWMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHi;



IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4eCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCHUTENBHYK MOJIEKYJISIPHYIO U MOJIIPHYEO MAaccChl BEIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINU;

MPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NIEATEIBHOCTH — AHAJIU3 M CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHI0, KIAaCCU()UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI U3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTeCTBEHHO-Hay4YHbI€ METOIbl TO3HAHUS — HAOIIOACHHUE, U3MEPEHHE, MOJICIIUPOBAHHE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

CJIeIOBaTh IMpaBWJIaM TIOJB30BAHUS XUMHUYECKOW TOCYIOH W  J1TabOpaTopHBIM
000pyIOBaHHEM, a TAaKXe MpaBWJIaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BHIMIOJTHCHHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJIYICHHIO U
coOMpaHHIO Tra3000pa3HBIX BELIECTB (BOAOPOJAa M KHUCIOPOJA), HMPUTOTOBICHHIO
pacTBOPOB C OMNpPEECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIAKMYC, PeHOIPTAIICHH, METHIIOPAHXK U JAPYTHE).

K konmy obydeHus B 9 kjacce mpeaMETHBIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX INOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIIECHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEINIOBOM 3(PEKT peaklnu, MOJb, MOJSPHBI 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peakUd HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pEaKlluy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKas CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4yecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pPEaKUUH, NPEIeNbHO JIOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHSATUH M MPUMEHSTHh 3TU
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

HCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJi€HHUS (OpMyd BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpeAeNsiTh BaJeHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIaccy COeNMHEHHH Mo (opmMynam, BHJ XMMUYECKOH CBS3U (KOBaJE€HTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dbopMmyiie, XapakTep Cpelbl B BOJHBIX PACTBOpPaxX HEOPTaHWYECKUX COETUMHEHHH, THUI
KPUCTAJTIMYECKON PEIIETKNA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbica [lepunoandeckoro 3akona JI. . MenneneeBa U 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit
CUCTEMBl XMMMUYECKHMX DIJIEMEHTOB: pa3nyaTh IOHATUSA «riaBHas noxarpynna (A-
rpymnmna)y u «mnobouyHas mnoarpymnma (b-rpynma)», Manble W OONbLINME TMEPHOABI,
COOTHOCHUTbH 0003HA4YEHUs1, KOTOPbIE UMEIOTCS B IEPUOAMUYECKON TaOIUIIE, C YUCIOBBIMU
XapaKTepUCTUKAaMH CTPOCHMs aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB W 3aps sAApa,
o0111ee YnCIo 3JIEKTPOHOB M PACIpe/ieiieHUe UX MO AJIEKTPOHHBIM CIIOSIM), OOBACHATH



o0mye 3aKOHOMEPHOCTH B HM3MEHEHHMM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUH B
npejesiax MaJblX MePUOOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIACCU(UITUPOBATh XUMHUUYECKUE DIIEMEHTHI, HCOPTaHUYECKHE BEIEeCTBA, XUMHUCCKUE
peakuuu (IO YUCIY U COCTaBY YYAacCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEILUIOBOMY
3¢ (dexTy, 10 U3BMEHEHUIO CTENEeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKAAsl ONMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KHUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaklnii HOHHOro 0OMeHa, YpaBHEHUS PEaKIluii,
MOATBEPKIAIOIMIMX CYIIECTBOBAHHE TEHETUYECKOW CBA3M MEXKIY BEIIECTBAMH
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKUX IPEBPALLEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO dJIEMEHTa 1Mo (opMyJie COeIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON peaKkuu;

coOnrofaTh MpaBuia IMOJB30BAHUS XHMHUYECKOW TIMOCYIOM ©  JTAOOPaTOPHBIM
o0opylioBaHHEM, a TaKXKe IpaBuia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIMSMH T10 BBIMOTHEHHUIO JJA0OPATOPHBIX XUMHYECKUX OMBITOB IO MOTYUYEHHUIO U
coOMpaHHIo Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTJIEKHCIOTO ra3a);

MPOBOJIUTh PEAKLMH, MOATBEPKAAIOIINE KAU€CTBEHHBIM COCTaB pPa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMUI-, KapOoHat-, (ocdart-,
CUJIHMKAT-, cynbdar-, THIPOKCHI-UOHBI, KAaTHOHBI AMMOHMS M HOHBI H3YYEHHBIX
METAJJIOB, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX BEUIECTB;
MPUMEHSATh OCHOBHBIE OINEpPAlUM MBICIUTEILHON NEATEIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHUS! CBOMCTB BEHIECTB M XUMHUYECKHX PEAKIHM, €CTECTBEHHO-
HAyYHBIE METObI IO3HAHUS — HAOIOICHHE, H3MEPEHUE, MOICTTUPOBAHUE, YKCIIEPHUMEHT
(peasbHBIN ¥ MBICIICHHBIH).



3. TemaTuueckoe INIAHUPOBAHME C YKA3AHUEM KOJIHMYECTBA AKAACEMUIECCKUX JaC0B, OTBOJIMMbIX HA
H3YyYCHUE KasK/J10#l TeMbl M BO3MOKHOCTb HCII0JIL30BAHUS 110 KAaXKI0M TeMe IJICKTPOHHBIX pEeCypcCoB

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue
Ne (undgposbie)
pa3aesioB U TeM Koutpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTejibHbIE
NPOrpamMMbl padoThI padoTbl
pecypcbl
Pa3znen 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
Xumus — BakHAs
11 00J1aCTh €CTECTBO3HAHMS 5 2 bubnuorexa [{OK
' U [IPAaKTHYECKON https://m.edsoo.ru/7f41837c
JEATEILHOCTH YeJIOBEKa
19 BemecrBa n xumudeckue 15 1 bu6anoreka LIOK
' peaKIuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20

Pasnen 2. Baxkneiimme npeacTaBuTe I HEOPraHMYECKHUX BelIECTB

91 Bozayx. Kucnopon. 5 bubnuotexa [JOK
[TonsTHe 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopon. [onsitue o 3 1 bubnuotexa [JOK
KHCJIOTax M COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. Pacteopsl. 5 1 1 bubnmoreka [JOK
[TonsiTHe 06 OCHOBaHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl
2.4 HEOPraHUYECKUX 11 1 1 bubmmorexa LIOK

COeIUHEHUN

https://m.edsoo.ru/7f41837¢c

JlesiTeJIbHOCTD
YUHMTEIS C Y4€TOM
padoueii
NPOrpaMmbl
BOCIIMTAHUS

Bocnuranue
MHTEpeca K yUYEHHIO,
K IIpoLeccy
NO03HaHU (CI1OCOOBI
CO3/aHHUA U
HnoJepKaHUs
MHTEpECa,
aKTHUBU3ALNH
MI03HABATEJIbHON
JIEATEITbHOCTH
yUaIuxcs).
dopMHpoBaHHE
YMEHMI U HaBBIKOB
OpraHu3aIuu
YYaIUMHUCS CBOEH
JEATETbHOCTH
Bocnuranue
KYJBTYPBI OOIIECHUS
®opMupoBaHuE U

pa3BUTHE
OLICHOYHBIX
YMEHUU



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

Hroro no pazneny

30

Pasznea 3. [lepuoauyeckuii 3axon u [lepuoauveckas cucrema xummuueckux 3j1emMenToB /. U. MenpaesieeBa.
Crtpoenue atoMoB. XuUMHYeCKasl CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Tepuoanueckuii 3aKOH U
IIepunonnueckas cucrema

3.1 XUMHYECKHX 3JICMEHTOB 7 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
. . Menneneena.
Crpoenue atoma
XuMHU4YecKas CBI3b.

3.9 OKUCIUTEIBHO- 3 bubnunoreka LIOK
BOCCTaHOBUTEJILHBIE https://m.edso0.ru/7f41837¢c
peaku

Uroro no pazneny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOIT'PAMME

(KOoMMEHTHpOBaHHE
OIICHOK YUYHTEJIEM,
o0cyxaeHNe
OLIEHOK C
YYaIuMHCS,
KOJIJIEKTUBHOE
OIICHHBAHUE,
B3aMMOIIPOBEPKA U
OIICHUBAHHE JPYT
npyra
YYaITUMUCS).
Bocnurtanue
TYMaHHOCTH
(xapakrtep
OTHOIICHUH
«YUIUTEIb —
YUEHUK»)



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasjiesioB U TeM Becer  Koutpoabubl = IIpakTuyecku
oOpa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThl e padoThl
pecypcsl
Pa3znea 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
[ToBTOpeHue n
yriyOeHue bubnuorexa [JOK
1.1 3HAHHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a63
paszenoB Kypca 8 6
KJlacca
OcHOBHBIE
3aKOHOMEPHOCTHU Brbmiorexa LIOK
1.2 P 4 https://m.edsoo.ru/7f41a63
XUMHUYECKHX 5
peakui -
DIEKTPOIUTHYECKA
sl IUCCOTTHATITHS. bu6mmoreka [IOK
1.3 Xumu4eckne 8 1 1 https://m.edsoo.ru/7f41a63
peakuuu B 6
pacTBopax
Hroro no pazneny 17
Paznen 2. Hemerasuibl U MX coelMHEHU S
Ob6mas
XapaKTEPUCTUKA bubmuorexa [IOK
2.1 XUMHUYECKHX 4 1 https://m.edsoo.ru/7f41a63

anemeHToB VIIA-
rpymnsl. I'agorenst

6

JesTeJIbHOCTD YUHTeJIsl €
yuéToM padoueid
NPOrpaMMbl BOCIIMTAHUSA

YcranaBnuBaTh
JIOBEPUTENbHBIE  OTHOIICHUS
MEXTY y4UTeIeM u
00yJaronmMuMces,
CIOCOOCTBYIOIIUX
MO3UTHBHOMY BOCHIPUSTHIO
TpeOOBaHMT W TpockOaM
YUUTEIIS;

[ToOyxnate o0y4aromuxcs
coOnroaarh Ha ypoke
OOLIeNpUHSATHIE (bopmbI

MOBEJICHNs, TpaBUiIa OOIIEHUS
CO cTapmuMu (y4UTEIsIMU) U
CBEPCTHUKAMH(00YHJArOIIIMHUCS

)



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

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX

2.2
anemeHToB VIA-
rpynnsl. Cepa u e

COCOAMHCHUA

Ob6mas
XapaKTepUCTHKA
XUMHUYECKHX

2.3 anemMeHToB VA-
rpynmnsl. A3oT,
dochop u ux
COCIMHEHUS
Obmas
XapaKTepUCTHKa
XUMHYECKHIX

24 aneMeHToB |VA-
TPyIIBL. YTIEpOa U
KPEMHHI U UX

COCOAUHCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6

Hroro no pazneny

25

Pasgea 3. MeTauibl M UX COeAUHEHUA

OO01ue cBoMCTBA

3.1
METAJUIOB
Baxxneiimme
3.2 METAJUIBI U UX

COCOAMHCHU A

16

bubmuorexa [JOK
https://m.edsoo.ru/7f41a63
6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a63
6



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

Uroro mo pazneny 20
Paznea 4. Xumus 4 OKpyKamomas cpeaa
BemecTBa n bubnmoreka [JOK
4.1 Marepualibl B 3 https://m.edsoo.ru/7f41a63
KM3HU 4eJIOBEKa 6
Hroro mo pazaeny 3
bubmuoreka [JOK
Pe3epBHoe Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBILIEE KOJIMYECTBO
YACOB 11O 68 4 7
I[MPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bceero HU3YYEeHUS
padoTbI padoThbI pecypchl
1 [Ipenmer xumuu. Pois xumuu B 1 bu6nmoreka [IOK
JKH3HH 4yesloBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 IlousTne o MeTo1ax IMO3HAHUS B 1 bu6nmorexa LIOK
XUMHHA https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1
3 «IIpaBuia paboTsl B 1TabOpaTopuu 1 Bbu6moteka [JOK
U IPUEMBI 0OpaIlEHHS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM
4 YwucThIe BEIECTBA X CMECH. 1 bubnunoreka LIOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padbora Ne 2
5 <<1£)a3z[eneicne cﬁefsﬁ (IJ{\; puMepe 1 Bubmmorexa IOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMIM)»
6 ATOMBI 1 MOJIEKYJIBI 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 bubmmoteka IIOK
(CMMBOJIBI) XHMHYECKHX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clOKHBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmmoreka [IOK

10 BaneHTHOCTE aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENbHAs aTOMHAs Macca.
11 OTtHocHTEIbHASI MOJIEKYJISIPHAS Bubmmorexa HOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHAYECKOTO bubnunoreka LIOK
SJIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubnmoreka LIOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK
ABJICHHS. XUMHYECKast PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBHs IPOTEKAHUS Bu6moteka [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnorexa [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrerunciaeHus KOJU4eCcTBa, MacChl
17 BEIL[ECTBA 10 YPABHEHUAM bubmmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHii
Knaccudukanms XuMHISCKIX
18 peaKumgI) (coeHJJI/IHeHI/m bubmmorexa OK
’ https://m.edsoo0.ru/ff0d3f34
pa3lIoKEeHUs, 3aMEIIEeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sHukiIoneaucT. O0o00IeHNEe U

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsnas padora Nel o treme

20 «BerecTBa 1 XUMHUYECKHE bubmmorexa LIOK
https://m.edsoo.ru/ff0d4290
peaKImm»
Bo3agyx — cmech razos. Cocras
21 Bosl)[:[;/xa. Kucnopon — snement u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
duznueckrue 1 XUMUYECKHE
29 CBOMCTBA KHCJIOpOJia (peaKkiuu bubmmoreka [JOK
okwucienus, ropenue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoOBb!I MoTydeHus KHCIopoa B
23 nabopaTopuu ZI HpOMBIIHJ'IerHOI::TI/I. bubmroreia LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3G PeKT XUMUIECKOI
€aKI1H, IOHSATUE O
24 EepML(I)XI/I,MI/I‘leCKOM YPaBHEHHUH Bubmmorexa IOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX
peaKIusIx
TomnuBo (He(Th, Yrolb U METaH).
25 3an$I3HeI-EI/qu];O3,H)}I/X3 COCcO0BI iro Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «l?lonyquI/Ie u 206I/IpaHI/IC bubmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3yUEHHUE €TO CBOHCTBY
97 Bonopon — anemeHT u mpocToe bu6muoreka [JOK

BelecTBO. Haxoxnenue B npupoje

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMUYECKUE

28 cBoicTBa Bojopoaa. [Ipumenenue bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 IlonsATHE O KMCIOTAX U COJISIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI 1oTy4eHust BOAOPO/Ia B bub6nmoreka [IOK
naaboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 «FplonyquI/Ie u zo6npaHHe bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOIa, U3YUYCHHE €TI0 CBOMCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH Bbu6moreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KoJIM4eCcTBa
33 BEIIIECTBA ra3a 1o er(; U3BECTHOMY Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YPaBHEHHUIO PEaKIIMU Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 Ddu3znyecKkrue U XUMHUYECKUE bubnmorexa LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubmuoreka [IOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBOpHUTEIb.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmorekxa [IOK

pactBopbl. MaccoBas 10Jist
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas padora Ne 5 o reme
«[IpurorosieHue pacTBOPOB ¢

bub6nmmoreka [IOK

38 OIpeeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
39 KonTtponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopon. Bogopoa. Bona» https://m.edso0.ru/ff0d6342
40 OKcupl: COCTaB, KiacCuUKaIs, bu6nmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 i?j;ﬁiiﬂsuznﬁﬁz;ecjgogme u bubmrorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
4 OcCHOBaHHS: COCTaB, bubnuorexa [{OK
K1accuduKaIysi, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyuenue u xumuyeckue Bu6moteka [JOK
CBOIfCTBa OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bubnmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenune n xummudeckue bubmmnoreka HOK
CBOICTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa
46 CHOCOéIf nli)nyq)eHHs{ XI/IMI/I‘IZ(I:KI’/IG bubnuorexa LOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas padora Ne 6.
47 Peienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIaCCaMU HEOPTaHUYECKHUX bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAUHCHMI
49 O06o001IeHre U CUCTEMaTH3alUs bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
o
o | s e e
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHEHUI
I I BrGmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
0 TPyIIax CXOJHBIX JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [Tepnonuueckas cucrema bu6nmorexa LIOK
XUMHYECKHX diieMenToB JI. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, Tpynmbl, MOATPYIIIBI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnnorexa [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB BJICMCHTI())B [Iepnoanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenwne [leproanveckoro 3akoHa bubnuorexa [JOK

AJI pa3sBUTUA HAYKU U ITPAKTHUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€Hbli,
Heiaror u rpakJaHuH

PesepBHeiit ypok. O000mICHNE U
CUCTEeMAaTH3aIHsI 3HAHWH /

bubnunoreka LIOK

%8 Bcepoccuiickas mpoBepouHas https://m.edsoo.ru/00adb33c
pabora
Kontponbhas padora Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKas Bbu6moteka [JOK
cBs3b» / Beepoccuiickast https://m.edsoo.ru/00adb486
IIpoBepoyHas pabora
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHnas Xumudeckas CBs3b bubnroreia LIOK
https://m.edsoo.ru/00adac34
62 KoBanentnast nonsipas Bbu6moteka [JOK
XUMHYECKast CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasneHnTHas HenossspHas bubmuoteka [IOK
XUMHYECKasl CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIEHUS bubmmorexa LIOK
https://m.edsoo.ru/00adae28
65 OKHCIUTENBHO- bubmuoreka [IOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adb076
66 OKHCIHUTENN U BOCCTAHOBUTEIN Bubmmorexa LIOK
https://m.edsoo.ru/00adb076
Peseprubrit ypok. O6001IeHNE U
67 CHCTEMAaTU3aLMS 3HAHUH T10 TEME bubmuoreka [{OK

((CTpOCHI/IC aromMa. XUMH4YECKast
CBA3b»

https://m.edsoo.ru/00ad9ch?2
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68 PesepBublit ypok. O6001eHne 1 1 Bu6muoteka [JOK
CHCTEMATU3ALMSA 3HAHUN https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bceero U3YYCHUSA
padoThI padoThI pecypcel
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bu6nmoreka [IOK
XUMHYECKHX 35ieMeHToB J1. 1. https://m.edsoo.ru/00adb59e
MemneneeBa

AKOHOMEPHOCTH B H3MECHECHUU
2 zBoﬁCTB XiMI/I‘leCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnorexa [JOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buner xumrueckoii CBSI3U U THIIBI 1 bubnunoreka LIOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriyOneHue 1 1
3HAHUN OCHOBHBIX Pa3/eiiOB
Kypca 8 kiacca»

Knaccudukanmst XaMuIecKkux
6 peaxung 1o II)_IEBJ'II/I‘IHLIM 1 bubmmorexa LOK
https://m.edsoo.ru/00adbcb0
npU3HaKaM
ITonsATHE O CKOPOCTH XUMUYECKOHN
7 peaKkIuu. HOHﬂI;He 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
U TeTEPOTCHHBIX PEAKIIUIX
3 [ToHsITHE O XUMUYECKOM 1 but6mmoreka [IOK

paBHOBecuH. DaKkTOpHI,

https://m.edsoo.ru/00adc28c
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BJIMAIOIIMEC HA CKOPOCTH
XHMHYECKOM pE€aKkuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O
paBHOBECUA

9 OKHCIIHTEIIbHO- bubnuorexa [{OK
BOCCTaHOBHTEIILHBIC PEAKLIUH https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 I{I/Icfounaunn.pCMnLHme u buomiorexa LIOK
https://m.edso00.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI
11 Honnble ypaBHEHHS peakuui bubnroreia LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHUH B CBETE
12 MpeACTaBICHUIN 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON
JTUCCOLIMAITUU
XUMHUYECKUE CBOMCTBA COJIEHN B
13 CBETE MpeACTaBIeHUN 00 bubnnorexa [JOK
ANIEKTPOIUTUIECKON https://m.edso00.ru/00add8b2
JUCCOLIMAITUU
14 [TonsiTe o ruApoOIU3E coJien bubnuorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHHUN https://m.edso00.ru/00addd12
[IpakTuueckas padora Ne 1. BuGmorexa 1IOK
16 «Pemenne 3xkcrepuMeHTaIbHbBIX

3aaaq»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «DIIEKTPOJIUTHYECKAS bubmuorexa [{OK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPaAx»

06
18 rasorenon. Xnvmmuecrue bimorers L1OK
. ' https://m.edsoo.ru/00addfe2
CBOIICTBa Ha mpUMepe XJopa
X .C
19 K;:Jfo(;]zoi?/llj\flfqec?cJ;IZHCZIOﬁCTBa bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHHUE, MPUMEHEHHE
IT 6ota No 2
20 eve dlonyuce commoli biorers L1OK
Y . https://m.edsoo.ru/00ade348
KHCIIOTHI, U3YUCHHE €€ CBOMCTBY
B
| P e
PeATiH, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as xapakTepucTruka bubmuoreka [IOK
aneMeHToB VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaLIMK
cepsl. Haxoxnenue cepsl u eé bubmuoreka [IOK

23 .

COCJIMHEHUI B MIPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
C 2 b
2 quscerie n ximmcee biGiorera LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepol. CepHast KHCIIOTA, BuGmorexa [OK
25 ¢u3nueckre 1 XUMHUYECKHE

CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMHUECKUE PEAKIUH, JIeKAITUE
B OCHOBE ITPOMBIIIJICHHOT'O
crocoba Moyiy4eHus CepHon

bu6nmmorexa [IOK

26 KHCJIOTEI. XHUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
COCTUHEHUSIMU CEPBI
97 Brruncienue MmaccoBod J0JIH bu6nmmoreka [IOK
BBIXO/Ia MMPOJIYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTHKa
a1eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IE}]; pupoIe bubmorexa LIOK
’ https://m.edsoo.ru/00adeea6
bu3HYecKue 1 XUMHUIECCKUE
CBOICTBa
AMMHaK, ero Gpu3nvIecKue u
29 XHMUYECKHE CBOMCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ IPUMCHCHHE
ITpakTuueckas padora Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHaKa bubnuorexa LOK
. ’ https://m.edsoo.ru/00adf180
W3Y4YEHUE €r0 CBONCTB»
31 A3oTHas KucioTa, e€ husndeckue bubnmorexa LIOK
U XMMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
COJICH aMMOHHS B KA4ECTBE
32 MUHEPaJIbHBIX YA0OpEHHA. bubnuoreka [IOK
XUMHUECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKpYXKaroIeu cpebl
COCIUHECHHUSIMH a30Ta
33 ®ochop. Okcun dhocdopa (V) u bubnmnorexa [JOK

docdopnas kucnota, pusndeckue

https://m.edsoo.ru/00adf68a
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1 XUMHYECKHE CBOMCTRBA,
MOJTyYCHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIbHBIX

bubnunoreka LIOK

34 ynoOpeHuil. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
IPUPOIHON cpeapl hocharamu
Yrnepon, pacnpocTpaHEeHUE B
35 Hpnpf);e[ imnlzlec;l)/le u bubmmorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yraepozaa, ux
M3UYECKUE U XUMUYECKUE
36 S)BoﬁCTBa. DKOJOTUYECKUE bubmroreia LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V)
37 VYronbpHas KUCIOTa U €€ COJTU bubmroreia LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o
38 teme "[losydyeHne yriekucnoro bubmuoteka [IOK
ra3a. KauectBeHHast peakiusi Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TepBoHauaNBbHBIE TOHATHS 00
39 OpfaHquCKHX BEIIEeCTBaxX KaK O bubmmorexa OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YTIepoaa
40 Kpemuuii u ero coenunenus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubnuoreka [IOK

Pemienne OKCIICPUMCHTAJIbHBIX

https://m.edso0.ru/00ae0bf2
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3aJ1a4 110 TeMe «Bakueniiue
HEMETaJJIbl ¥ UX COSIUHEHUS

KonTtponsnas padora Ne3 o reme

bubnunoreka LIOK

42 «BaxHCHILIIE HEMETAILIBI 11 HX https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO0m1as XxapakTeprucTruKa
XUMHYECKHX DJIEMEHTOB —
43 MeTaiuIoB. MeTrannudueckas CBI3b bubnunoreka LIOK
U MeTaJJTHYeCcKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast pELIETKA.
®dusnvecKue CRONCTBAa METAIIIOB
XuMHYECKHE CBOMCTBA METAJIIOB.
44 DNEKTPOXUMHUUECKUH psift Bubmmorexa IOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUN METaJJIOB
O61mue crnocoObl MoTyYeHUst
MeTtaiioB. CruiaBbl. Beruucnenus
45 110 YPAaBHEHMSIM XUMUYECKUX Bubmmorexa HOK
. https://m.edsoo.ru/00ae1156
peakIuii, eclii OJNH U3 PeareHTOB
COJIEPKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Bubmmorexa HOK
https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
41 [lenotrsie MeTantb: https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U TUAPOKCUIBI HATPUS U but6mmorexa [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmuoreka [{OK

KaJBLIIUA U MarHui

https://m.edsoo.ru/00ael15e8
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Baxxueime coefuHeEHN

bubnunoreka LIOK

50 KaJIbIIHs https://m.edsoo.ru/00ael15e8
51 O06o001IeHe U CUCTEMaTH3aIUs
3HAHUHI
52 JKEcTKOoCTh BOIBI U CIIOCOOEI €6 bu6nmmorexa [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
[IpakTrueckas padora Ne 6 1o
53 Terl)\/le ")KéCTKOCI”)[B BOJIBI 1 METOBI bubmorexa HOK
,. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bubnunoreka LIOK
https://m.edso00.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
o Keseso https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THIAPOKCUIBI U COJIH bubmmoteka IIOK
xenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
[IpakTuueckas pabora Ne 7.
59 Pelienne skciepuMeEHTAIBHBIX bubmuoteka [IOK
3a1ad4 1o reMe «BaxkHeilme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUSD
Brraucienus mo ypaBHEHUSIM
50 XUMUYECKHUX PEAKIIUNA, €CITH OJIUH but6mmorekxa [IOK

U3 pCarcHToOB IdaH B M30BITKE WU
COACPKUT NPUMECCH. Brruncienus

https://m.edsoo.ru/00ae1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

MAacCOBOM JI0JIM BBIXOJA IPOIYKTa
peaxkuuu

O00011eHUE U CUCTEMATU3ALIMS

61 . 1
3HAHUH
Kontposbnas padota No4 o teme
62 «Baxneime MeTaIbl ¥ KX 1
COCJTMHEHUS
63 BemecTBa u Marepuansl B 1 bu6nmoreka LIOK
MMOBCEITHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arps3HEHUE Bbu6moteka [JOK
64 . 1
OKPYIKAIOIIEH CPe/Ibl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun 1 bubnnorexa [JOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600meHne u 1 Bbu6moteka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ae0d0a
67 Pesepsublit ypok. O6o0mieHue u 1 bubmmnoreka HOK
cUCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubmuoteka [IOK
CHCTEMAaTH3aLMA 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yjabTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJII)HI)IG XUMHNYCCKHUEC ITIOHATHA»

11

pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, IMPOCTOE BEIIECTBO, CII0KHOE
BEILIECTBO, CMECh (OIHOPOJHAs W HEOAHOPOJHAs), BaJECHTHOCTD,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSipHasT Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas JOJS XMUMHYECKOTO
3JI€MEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasl PEaKIus,
KnaccupuKalusg peakluuid: peaklUud COCAUHEHHUs, PEaKIuu
pa3lioKEHUs, PEaKIMH 3aMEIICHUs, pPEaKIMu OoOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

1.2

1.3

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHYCCKHX TIOHATHH H
NPUMCHATH 5TU TOHATHUA IIPU OITHUCAHHUU BCHICCTB U UX npeBpameHHﬁ

HCIIOJIb30BAaTh XMMUUYCCKYIO CUMBOJIMKY IJISI COCTABJICHUS q)OpMy'J'I

BEILIECTB U YPABHEHNN XUMUYECKUX PEAKIINN

14

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MacCChbl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

1.6

ONpeAeNsATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHapHBIX
COCIMHEHUAX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEAKIUH (10 YUCIYy M COCTaBy

YUYaCTBYIOUIMX B PEAKIMH BEUIECTB, 110 TEIJI0BOMY 3(PPeKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYIO MOJICKYJISIDHYHO U MOJISIDHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIUUCIIATH MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JEeMEHTa 1o (opmyJe

COCIMHEHUS,

BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelume npecTaBUTEITN HEOPIaHUIECKUX BEIIECTB)
pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX ITOHSITHUH: OKCHII,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIIpCACIIATh IMPHUHAAJICI)KHOCTh BCHICCTB K OHpe,Z[eJIéHHOMy KJ1accy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4

2.5

2.6

XapakTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOLIMX  XUMHYECKHX
peakuuii

IIPOTHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTU IPOTEKaHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB IO IMOJYYCHHIO U c061/1paHmo
ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, MIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IMIENOYEH U KHCIOT C MOMOIIBIO

MHMKATOPOB (JaKMyc, (heHosnTanent, METUIOPaHXK U IpyTHUE)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON peaKIuu

[Io teme: «llepmognueckuit 3akoH m Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHHe aTOMOB.

Xumudeckas cBI3b. OKHUCINTENFHO-BOCCTAHOBUTEIILHBIE PEaKIum»

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHSTHM: AApO aTtoMa,

AJIEKTPOHHBIA CJOM aToMa, aTOMHas OpOWTaNb, PaAMyC aToMa,




XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI

3.3

3.4

OIMCHIBATh U XapaKTEepPH30BaTh Tabauunyo Gopmy Ilepuoauueckoii
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuuyaTh IOHITHUS «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynna (brpymma)y,

«MaJible» U «OOJIbIINE)» NEprUOAbI

packpbiBaTh cmbich llepuonmueckoro 3akona J[.MA. Mennaeneena:
JEMOHCTPUPOBATh  IMOHMMAHUE TEPHOJNYECKON  3aBUCHUMOCTH
CBOHCTB XHUMHUYECKHX DJJIEMEHTOB OT HUX TIOJOXXEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«lleppoguyeckass  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHieneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjpa, OOIlee 4YHCIIOo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOHM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCIUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
IPoBEepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKkuus»

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHUN: pPacTBOP,
ANIEKTPOJIUTHI, HEIJICKTPOHTHI, dJIEKTPOTUTHUCCKAS JTUCCOIHAIINS,
peakiuyu MOHHOTO OOMEHa, KaTaiau3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTuMbIe " HeoOpaTuMbIe peaxiuu,
OKHUCIUTCIbHOBOCCTAHOBUTCIIbHBIC pcaKkuuu, OKHCJIINTECIIb,
BOCCTAHOBHTENIb, OKHCJICHHE U BOCCTAHOBIICHHE, aAJIOTPOIHS,

aM(pOTEepHOCTh, XHMHYECKass CBs3b (KOBaJICHTHAs, HOHHAs,




1.2

MeTaJIJII/I‘-IeCKaSI), KpucCTallin4ccKasd peméTKa, CILJIaBbI, CKOPOCTHb
XHUMHYCCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCIICCTB U UX HpeBpameHHﬁ

13

COCTABJISITh YPaBHEHUS JICKTPOJUTUUYECKON THUCCOIMALUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITMTEITFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHCca 3TUX peakuuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

[To temam: «Hemeramnsl U uX coenuHeHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTH) 00mMe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT

OIMMCAHUC TIIPUMCPAMH MOJICKYJIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIUX CYHIECCTBOBAHNEC

TeHETHYECKOM CBA3U MECKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOpHBIM O00OPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpaIeHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH TIO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4eCTBEHHBI COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XIJIOPUI-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB

ITo Teme: «XuMus 1 OKpy>Karoias cpea»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHUYeckux moHatuil: [TIJIK

BCIICCTBA,; KOPPO3HA MCTAJIJIOB




3.2

MIPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU JCATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI H3Yy4YCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KJIACC

Koxa
1

11

1.2

1.3

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumuu. Poiab XxuMuu B )KM3HU YeJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIIICCTB

IIonsTre 0 MeTOIaxX IMO3HAHMS B XUMHH. UHCTHIEC BEIISCTBA X CMECH. CnocoObl
pasaciICHus cMmecent

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

1.4

1.5

1.6

Xummueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JI€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB. OTHocuTeNnbHAas aTOMHas — Macca.
OtHocuTenbHAs MOJIEKYJIApHas Macca. MaccoBast [0J1  XUMHYECKOTO

QJICMCHTA B COCIMHCHNHN

KomnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacuérbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

Pu3nyecKkue U XMMUYECKHE sBJICHUSA. XUMHUUYECKas PEAKIUs U €€ IPU3HAKU.
3aKOH  COXpaHEHMs  MacChl  BEHIECTB.  XUMHYECKHE  YPaBHEHHS.
Knaccudukanms  XUMHYECKMX  peakiuil  (CoelMHEeHMs,  pa3jokKeHus,

3aMelIeHus, 0OMeHa)

1.7

XUMHYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOHM MOCYyIou, C
MpaBUIaMu paboTHI B JabopaToOpuu U MpuéMaMu oOpamieHus ¢ JJ1abopaTopHbIM
o0opysoBaHHEM, W3YYeHHE M ONHcaHue (PU3MUECKUX CBOMCTB 00pa3IioB
HEOPTraHWYECKUX BEMIECTB, HaOmoAcHUEe (u3ndeckux (TUTaBICHHE BOCKa,
TasiHUE JIbJ1a, PaCTUPAHKE caxapa B CTYIIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMHYECKHX (TOpeHHE CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aMIMOJICHCTBHE MeNla C KHUCIIOTOW) SIBICHHWI, HAOJIOJCHWE U OINHCaHUE
NPU3HAKOB TMPOTEKaHMA XHUMHUYECKUX peaklHil (pasiokeHue caxapa,
B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIAOM Oapus, pa3IoKeHUe

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aUMOJICHCTBHE XKee3a C paCTBOPOM




comu Meau(ll), u3yuenmne cnocoboB pazaenneHus cMecei (C TOMOIIbI0 MATHHUTA,
¢GwIbTpOBaHKE, BBINTAPUBAHKUE, AUCTUILISIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTAaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MOJIeI€M MOJIEKYJI (IIApPOCTEPIKHEBBIX)

Baxueiire npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razo. CocraB Bo3nyxa. Kucimopon — anemMeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B nmpupoae, Gpusnueckue U XMMUUYECKHUE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucmopoaa. CrnocoOsr
HOJY4YeHUs KHUCIOpOoAa B J1abopaTopuu M IMpoMbIuIeHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoil 3¢ (eKkT XUMUYECKOW peakmuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3P PeKTa, pa3pylieHHEe 030HOBOTO CIIOS

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BeuiecTBO. HaxoxaeHue Boopoaa B NpUpo/IE,
busnyeckue M XUMHUYECKHUE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IOy4EHUSI.

Kucnotsl u conmu
MossipHblil 00bEM ra30B. Pacy€Thl o XMMUYECKUM ypaBHEHHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pacrBoputens. PacTBopsl.
Hacpliiiennpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. Kpyrosopot
BOABl B IMpUpPOJE. 3arpsi3HEHHE MpUPOAHBIX BOA. OXpaHa M OYHUCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust neoprannueckux coemunenuit. Oxcuabl. Knaccudukarums
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HecojieoOpasyromue. Homenknarypa okcunoB. @U3nyecKkue U XUMHYECKHE
cBOMCcTBa OKCUAOB. [loiryueHne okcuaoB

OcHoBanms. Krnaccudukanuss ocHOBaHMN: MIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA

ocHoBaHui. [loryuenne ocHOBaHUM

2.8

Kucnotel. Kmaccudukammst xkuciaor. Homenkiarypa kucinor. @uszndeckue u
XMMHYECKHE CBOMCTBA KMCHOT. Pan aktuBHocTM MetaimioB H.H. bekerosa.

[TonydyeHue Kuciaot




2.9

2.10

2.11

Comu. Homenknatypa cosieit. @U3nyeckre U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit
['eHeTnyeckas CBS3b MEXAY KJacCaMU HEOPTraHMUECKUX COSAMHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCJIOpOJia B BO3JyXeE, MOJlydeHUe, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOICTB KUCJIOpOAA, HAOJI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUS TOPEHNUS (1105Kapa), O3HAKOMIIEHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHUeE,
pacno3HaBaHUE U HW3Y4YEHHE CBOMCTB BOJOpoAa (TOpeHue), B3auMOJAEHCTBHE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUIEOMATEPHAJIOB), HAOIIOJCHHE 00pa3lloB BEIIECTB KOJIWYECTBOM | MOIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM u KajbleM) (BO3MOXKHO MCIOJB30BaHUE BHUACOMATEPUATIOB),
OINpPECIIEHUE PACTBOPOB KUCJIOT M IIENOYEH C TOMOIUBIO HWHJIMKATOPOB,
UCCIIEIOBaHUE O0pa3I0B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIACCOB,
HaOMO/IEHUE W3MEHEHHUs OKpPAacKd HMHIUKATOPOB B PACTBOPAaX KHCIOT U
nienouel, uzyuenue B3aumopeiicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHCIIOTBI, KHUCJIOT C METa/llaMH, peaklUuil HeUTpaau3alu, MNOJy4YeHHue
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpYruM H3
pacTBOpa COJM, PEHICHUE SKCIEPUMEHTANBHBIX 33]a4 1o TeMe «BaxHeime

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

3.1

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. lloHsaTne o
TPYIIax CXOAHBIX DJIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT am(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. Ilepronnueckas cUCTEMa XUMHUYECKUX JJIEMEHTOB
AWM. MengeneeBa. KopoTkonepuoanas © UIMHHONEPUOAHAS  (OPMBI
[lepuoauueckoit cucrtembl xuMuueckux odiemMeHtoB J[.MI. Mennaeneena.
IlIepuonst u rpymnmbsl. PU3NYECKUI CMBICI MOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa




3.3

3.4

3.5

Crpoenue aromoB. CocraB aToMHbIX siaep. M3oTonsl. Dnexktponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
IIepuonunueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoil cucteme .. Mennaeneena

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XHWMHYECKHX HJIEMEHTOB,
METaJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoit CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs Hayku W npakTuku. [[.M. MennaeneeB — y4y€HbI U

I'paXKIaHHUH

Xumuyeckasi cBsa3b. KoBaseHTHas (MOJisipHAsi M HEMOJSIPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHUX 3IeMEHTOB. IoHHAs CBI3b

3.6

3.7

Crenenb okuciacHusa. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCaKkuru. HpOHGCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THMIPOKCHIA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEeJI0YEH, IPOBEICHNE OIBITOB, WILTIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ (ropeHHe, PpCaKknnun pa3jioxKCHUs, COCI[I/IHeHI/Iﬂ)

9 KJIACC

Kon

11

1.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BemectBo u xumudeckas peakuus. [loBropenue

Ilepuonnueckuii 3axoH. [lepuoanueckas cucreMa XUMHUUYECKUX DJIEMEHTOB
.M. Menneneea. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWCTB
XUMUYECKUX DJEMEHTOB MEPBbIX TPEX MNEPUOJOB, KallUs, KalblUsi U HX
COEIMHEHUN B COOTBETCTBUM C TMOJIOKEHHEM 3JIEMEHTOB B Ilepmogmueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

CTpoeHMe BeIIeCTBA: BUAbl XUMHUYECKON CBSI3U. THIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON
peméTKn W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHWYECKUX BEHIECTB (MEXIyHapoAHas U TpUBUAIbHAs). XHUMHUECKUE
CBOICTBA BEILIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHWYECKUX

COGI[PIHGHPIﬁ, FCHCTUYCCKAsA CBA3b HCOPraHUYCCKUX BCIICCTB




1.3

Knaccudukanms XuMUYeCKHX peakiuid Mo pa3IuuHbIM MPU3HAKaM (110 YHCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklHU BEIIECTB, MO TEIIOBOMY 3(QeKTy, 1o
U3MEHEHHIO CTETICHEH OKHMCICHUS XUMHUYECKUX AJIEMEHTOB, IO OOPAaTHMOCTH,
0 YYaCTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pEaKIuH,

TEPMOXMMHYECKHE YpaBHEHUS. [[OHSATHE O CKOPOCTH XMMHUUYECKON PEAKIIUU

14

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsTue o
TOMOTEHHBIX M TETePOreHHBIX peakiusx. [loHaTHe 0 XHMHUYECKOM
paBHOBecHH. DakTOpHl, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEAKIHU WU

IMMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BaHUEM METOJIa

AJIEKTPOHHOTO OallaHca

1.6

Teopus MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTtunonsl, annonsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
xuMu4eckou cBsizu. Crernenb aucconuanuu. CUIbHbIE U C1a0bIe JIEKTPOJIUTHI.
Peakuuu noHHoro ooMeHa. YClloBUSI MPOTEKaHUS peakliii HOHHOTO OOMEeHa,
MOJIHBIE M COKpaIIEHHbIE MOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONlel B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTalsioB (rpadura u
ajyiMaza), CIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pPEAaKIHH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipoliecca
JMCCOLMANY  KUCIJIOT, IIenoueil M comell (BOSMOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHe OcajKa, BbIIEJICHHE rasa,
o0Opa3oBaHue BOJbI); ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTEIIFHBIX PeaKInil (TrOpeHne, peakiny Pa3IoKEHHs, COCTNHEHNS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaxiuii Ha HOHBI; pellleHUe SKCIIePUMEHTAIbHBIX 33]1a4

Hemeramie! 1 ux COCUHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3UYECKHUEe CBOICTBa




MPOCTHIX BEMIECTB — TAJIOT€HOB. XUMUYECKUE CBOWCTBA HA MPUMEPE XJIOpA
(B3auMoJIeliCTBHE C METa/lllaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHasg KHUCIIOTa, XUMHUYECKHME CBOICTBA, TMOJy4Ye€HHE, NPUMEHEHUE.
JelictBue xJiopa M XJOPOBOJOpOJA HAa OPraHu3M 4YejoBeka. BakHeilmue

XJIOpUAbI U UX HAXO0XICHUC B IPUPOIALC

2.2

2.3

2.4

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKucaeHus. CTpoeHue 1 (PU3NIECKUE CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(PHUKALNN
KHUCTIOpOoJia M cepbl. XUMHUYECKUE CBOKCTBa cepbl. CepoBOIOPO/I, CTPOCHHE,
¢u3nueckue M XUMHYECKHE CBOWCTBA. OKCHABI Cephl KaK IPEICTABUTEIH
KHUCTIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKUe U XMMHUECKHUE CBOWCTBA
(o0mre Kak mpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
peaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyueHHs] CEPHOM
kucinoTel. [Ipumenenue. Comu CepHON KHUCIOTHI, KAUeCTBEHHAS PEaKIus Ha
cyibdar-uoH. Haxoxmenue cepel U e€ COSTUHCHUN B IPpUpOJie. XUMUYECKOE
3arps3HEHUE OKPYIKAIOIIEH Cpeibl COSNMHEHHUSIMH CepPbl (KUCIOTHBIE JTOKIH,

3arpsAA3HCHUEC BO3JlyXa U BO)IOéMOB), CITIOCOOBI €Tr0 NpeaOTBPAIICHUA

OOmast xapakTepucTuka 31eMeHTOoB VA-rpynmnbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapakKTEpHbIE CTENEHU OKHUCICHUA. A30T, PpPACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopot azora B mpupoze.
AMMuak, ero ¢u3MYecKhe U XHUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHas peakius Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
noJy4eHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeCcTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). lMcnonb3oBaHWe HUTPATOB U COJIEH
aMMOHHS B KaueCTBe MHUHEPAIbHBIX yJ0OpeHU. XUMHUECKOE 3arps3HEeHue
OKpYXaroIie cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

®ocdop, annorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. McmonszoBanue (ocharoB B KauecTBe

MHUHEPAJIbHBIX YI00peHHi

2.5

Obmas xapaktepuctuka 31eMeHTOB |VA-rpynnsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCICHMSA. YIJIEpOoJd, aJIOTPOIHbIE

MOIU(UKAIIH, PACIPOCTPAHCHUE B TpUpoAe, (U3NYECKHEe U XUMHYECKUE




2.6

cBoiicTBa. Ancopobuus. KpyroBopot yrieposaa B mpupoae. OKcuabl yriepoaa,
X (U3NYECKUe W XMMUYECKHE CBOMCTBA, JICHCTBHE Ha YKHBBIC OPTraHHU3MBI,
MOJTy4eHUE U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIIEMBI, CBI3aHHBIC C OKCUIOM
yriuepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KucIoTa W e€ cond, uX (PU3MYecKHne W XUMHUYECKUE
CBOIICTBA, MOJIy4eHUE W MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcronb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO03SIMCTBE

[TepBoHavanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BOKHBIX BEIECTBAX: XHUpaX, OelKax, YyrjieBoJax — W HMX POJIU B KHU3HHU
yenoBeka. MarepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusnueckue ©u XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npuMeHeHne. CoeanHeHHst KpeMHuUsi B npupoze. O0mue npeacraBieHust o0
okcuze kpemMHus(1V) n kpemHueBoit kucnote. CUIMKAThl, UX MCIIONb30BaHHE
B ObITYy, MEIUIMHE, TPOMBIIUIEHHOCTH. BakHelmue cTpouTeabHble
MaTepuaybl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobrembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOMH

KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3IlOB HEOPTaHMUYECKUX BEIIECTB,
CBOWCTB COJITHOW KUCIIOTBI; IPOBE/IEHUE KAaUECTBEHHBIX PEaKluil Ha XJIOPHI-
WOHBI W HAONIONEHNE TPHU3HAKOB HMX TMPOTEKAHUS; OIBITHL, OTPaXKArOIINe
¢u3nUecKre 1 XMMHUYECKUE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pas3laMu XJIOPHI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Ipoliecca
o0OyTauBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3yueHHe XUMUYECKHX CBOMCTB pa30aBIeHHON CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIOJeHHe Npu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a30Ta, (pocdopa u ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BaHHWE BHICEOMATEPHAIIOB), OOpa3laMu
a30THBIX U (OCPOPHBIX YIOOPEHHUIA; MOTydeHHEe, COOUpaHUe, paclio3HaBaHNE
U U3y4YeHHE CBOICTB aMMHaKa; IIPOBEICHUE KAaYEeCTBEHHBIX PEAaKLMH Ha MOH

aMMOHUST W ¢ocharT-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKAHHUS,




B3aMMO/IEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BMJCOMATEPUANIOB); U3yu€HHE MOJeNell KpUCTAJUIMYECKHX
pemérok ainmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLIMK paCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; NpOBEIEeHHE KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CUJIMKAT-HOHbl M M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKIMEN CUIMKATHOW ITPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aj1a4 110 TeMe «Ba)kHene HeMeTauIbl U UX COEAUHEHUS))

Mertamasl 1 ux COCINHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHton J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U MeTaJUIMYecKas KpUcTajiindeckas pemérka. DNeKTPOXUMUYECKUN Pl

HaIPSKEHUN METaJIOB

3.2

3.3

duznyeckue U XMMHUYECKHe cBoiicTBa MeTaioB. OOIIHe crioco0bl MOTy4YeHus
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUTHI UX OT
koppo3un. CriaBsl (CTajab, YyT'yH, JIOPATIOMUHUM, OPOH3a) U UX TPUMEHEHUE

B 6LITy 1 NPOMBIIIINIICHHOCTH

[Ilenounsle MeTaybl: nosioxkeHue B [leproguueckoil cucteMe XUMHUYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMEe IETOYHBIX METaIOB U UX

COEeTUHEHNN

3.4

[llenoyno3eMenbHble METaJIBl MarHuii W KalbIIMM: TIOJIOKEHHE B
Ilepuonnueckont cucreme xumuueckux dnemeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W KalblUsd. BaKHEWIHWE COCIUHEHUS KalbIHsA (OKCHI,

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMUYECKUX DJIEMEHTOB
J.. MenneneeBa;, cTpoeHHEe aroMma; HaxoxkaeHue B mnpupone. dusnueckue u
XUMHYECKHE CBOWCTBA aQIIOMHHHA. AMQOTEpHbIE CBOWCTBa OKCHIA W

TUAPOKCH/IA AITFOMUHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMmenton J[. .

MeHneneeBa; CTpOCHHE aToMa; HaxoXJIeHHe B mpupone. dusudeckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xenesa(lll), ux cocras, cBOWCTBA U MOTyYEHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
uX (U3NYECKHMMHU CBOWCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalblUs M HATpus C BOJOM (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB XKECTKON BOBI;
mpolecca TOpPEHMsI JKelle3a B  KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); MIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLIUN Ha HOHbI
(MarHusi, Kanublms, anoMuHus, 1uHKa, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJr0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HaTpus,
Kamus W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccienoBaHie aM(OTEpHBIX CBOMCTB T'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIbHBIX 33J1a4 10 TeMe «BaxHeliue MeTalbl

U UX COCIUHEHUS»

XUMHs U OKpyXKarolas cpena

Hossle maTepuansl 1 TexHoJoruu. BemecTsa u Marepuaisl B IOBCEAHEBHON
AKHU3HU YesIoBeKa. XUMUS U 310poBbe. be3onacHoe 1Croib30BaHNe BEMIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBaﬂ IoMOIIb MMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TI'PAMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomient cpeasl [TK. Ponb xumun B pelieHu# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroyib, NPUPOAHBIN ra3, He(Th),

MPOIYKTHI UX MEePepabOTKH, UX POJIb B OBITY ¥ MPOMBIIIIEHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3I0B MaTepuaoB (CTEKIIO0, CIIIaBbI

MCTAJIJIOB, MOJIMMCPHBIC MaTCpI/IaJ'IBI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPeAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

0 TI03HABAa€MOCTU SIBJIEHUM NPUPOJbI, NOHHMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMYECKON HayKH KaK 00JIACTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAN JPYIUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHbIX MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX MCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKHX peaKuHﬁ; YMCEHUC HCIIOJB30BATH MOACIMN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHU TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JOCTHUKEHHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
NEATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHuUs

2.1

Branenne crncreMod XMMWYECKHX 3HAHMM M yMEHHE NPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIINE XMMHUYECKUE TIOHATHUS: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, POCTOE U CI0KHOE BEIIECTBO, OJHOPOAHAS U
HEOIHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAasi M MOJEKYJIApHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPEHHSIsI), XUMHUYECKAs
peaklusi, peaklUHd COEIUHEHUs, PEeaKLMU pas3lIOKEHUs, PEaKLUU
3aMeIleHHUs], PeaKIMi OOMEeHa, TEIUIOBOM 3(QEeKT peakiuu, SK30- U
9HJOTEPMHUYECKHE PEAKLINHU, PACTBOP, MAccoBas OIS XUMHUUYECKOTrO

9JICMCHTAa B COCAUHCHUH, MACCOBasA HOOJd MW NPOUCHTHAA




2.2

2.3

KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SIIEKTPOHHBIN CIION
aToMma, aToMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKAs CBSA3b, JIEKTPOOTPULATEIBHOCTD, MOJISPHAS
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
IIEKTPOJIUTUYECKAsl JAUCCOLMALUS, PpEeaKlMU MOHHOIO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHUCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOpHUu XHUMUU: ATOMHO-MOJICKYJIAPpHAA TCOpus, TCOpUA

BHCKTPOHHTH‘IGCKOfl JUucconmuanumn

Brnanenune ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

YMEHUE TMpPaBUJIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpaibHble YJOOpPEHMs, METaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO0351MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHe
MPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKHUX IMPOIECCOB Ha

OpraHHU3M 4YeJIOBeKa U OKPY KAIOLIYI0 PUPOIHYIO CpeLy

3.2

3.3

YMEHHE MHTETPUPOBATh XMMUYECKNE 3HAHUSA CO 3HAHMSIMU JIPYTUX
y4eOHBIX IPEAMETOB

HaJIN4YME ONbITa paboThI C Pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUU
0 XUMHH (Hay4yHasi U HAy4YHO-TIOMYJISipHAsl JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTUBHO OIEHWUBATh WH(OPMAIMIO O BEHIECTBAX, UX
NpEeBpalleHUsIX M MPAKTHUYECKOM TMPUMEHEHHMM M yMEHHE

HCIIOJIB30BaTh €€ AJId PCIICHU A y‘-Ie6HO-H03HaBaT€JII>HbIX 3aga4d




BHaHGHI/Ie OCHOBAMHU ITOHSATHUMHOI'O arrmapara 1 CHUMBOJIMYCCKOI'O

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOpPraHNM4eCKUX BEHICCTB,

4 YPaBHEHUN XHUMHUYECKHX pPEaKLMUi; OCHOBAMH XUMHUYECKOUN
HomeHnknatypsl (IUPAC u TpuBHanbHOI)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps slpa, oOIlee YHCIOo
AJIGKTPOHOB), pACIpEACIICHUEM DIICKTPOHOB IO JHEPTreTUYECCKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOOB, KATUS U KAJIbLIUS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (Palnyc aToma, IEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJATPYIIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOpraHUYeCcKre BellecTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTENICHh OKHCIICHUS XUMUYECKUX IJIEMEHTOB, 3apsi

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAIUIMUECKOH CTPYKTYpHI B

' COCTUHEHUSX

8.3 XapakTep Cpebl B BOJHBIX paCTBOPaX BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapaktepu3oBarh (pU3NUecKre U XUMHUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJOpPOA, TpaduT, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIH, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOa,

99 aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHABI M THAPOKCHJbI

metaimoB |-l1A rpynm, amromunus, menu (11), nunka, xenesa (11 u

I11), okcuapt yrinepona (Il u IV), kpemuus (1V), azora u dpocdopa (111




u V), cepol (IV u VI), cepuucras, cepHas, a30TucCTas, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE M  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

93 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPABHCHUS PEaKIUH,
B TOM YHCJIE:
10.1 peakIrii HOHHOTO OOMEHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKITUI
103 WUTIOCTPUPYIONINX XWMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIiT) HEOPraHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOIIMX TEHETUYCCKYIO B3aUMOCBSI3b MEXTy HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYK0 MOJICKYJISIPHYFO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSAM XHMHYECKUX PEAKIUH U HAXOAUTh KOJIUYECTBO
' BeIecTBa, 00BEM M MacCy peareHTOB WIIH MPOTyKTOB pPEaKIInn
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJISIIUPOBAHNE) TIPU U3YUYCHUH BEIIECTB
' U XUMHYECKHX SIBJICHUH; yMEeHHE c(HOpPMYIHpOBaTH MPOOIIeMy |
MPEJIOKUTH MMYTH €€ PEIICHUS
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H ¥ JIa0OPAaTOPHBIM 000PYTOBAaHHEM
MpaBUJIaMU 0e30ImacHoro oOparteHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKH3HU, IPABHIIAMU TTOBEACHHS B
12.3 HesiX cOepekeHHs 30POBbSI U OKPYIKAIOUIEH MPUPOTHOU CPEIIbI;

MOHMMaHUE Bpea (0MacHOCTH) BO3ACUCTBUS Ha KUBbIE OPTraHU3MBbI
ONpeaeIEHHBIX BEILECTB, croco6oB YMEHBIIECHUS u

MIPEAOTBPAIIEHUS X BPEIHOTO BO3JICHUCTBUS




13

131

13.2

13.3

Hamune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJlyYeHUE KHUCIOpPOJa M HU3Y4YEHHE €ro CBOICTB; MOJIy4YeHHUE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3YYCHHE €ro CBOWCTB; NOJyYeHHE aMMHaKa W H3y4YeHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH
pPacTBOPEHHOIO BEILECTBA

[IPUMEHEHUE WHAUKATOPOB (;makmyca, METHJIOpAHXa u
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBHUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMbBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM U3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); «9J’ICKTpOJII/ITI/I‘-ICCKaSI
JUCCOILINAITHS) , «Baxneimue HeMeTaIbl U HX COCANHCHUA,

«Baxueiiine MeTalIbl U UX COSAUHECHU

XUMHYECKHE  OKCIEPUMEHTBI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HOHBI: XJIOPUI-, OPOMUI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUs, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYMmeHnue:




NpPEICTaBIATh PEe3yJbTaThl JKCIepUMEeHTa B (opMe BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABIATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBATh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOASIIUMH B

MaKpo- ¥ MUKPOMHUPE, OOBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMWHU

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

HepBOHa‘laJIBHBIG XHUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

13

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHUX DJICMEHTOB.

CreneHp OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENLHAS MOJICKYJISIpHAAg Macca. MaccoBas J0J1s1 XUMHUYECKOT0 dJIEMEHTa

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas Macca. MomsipHbiii 00bEM Ta30B.
B3aumocBsI3b KOMMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
dusnueckre U XUMHYECKHE SIBJICHUS. XUMHUUYECKAS peakuuga nu eé IMPU3HAKH.
3aKOH COXpaHEHHUsI MacChl BEUIECTB. XMMUUYECKUE YPaBHEHUS

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMAa XHMMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB
JA.N. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB NepHUOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XMMHUYECKHX 3IIEMEHTOB

[Tepuonuueckoit cucremsl .. Mennaeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XMMHUUECCKHUX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajus, KaJIbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX U HEMECTAIIIMYCCKHUX CBOI>'ICTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepHOI[I/I‘{eCKOP'I CHUCTEME U

CTPOCHUEM HUX aTOMOB

Crpoenue BemiecTBa

3.1

Xumnueckass cBsizb. KoBajleHTHast (TOJisAipHAsE M HEMOJSIPHAsl)  CBSA3b.
DNEeKTPOOTPUIATEIbHOCTh ~ XMMHUYECKUX  3JeMEeHTOB. oHHas  CBs3b.

Merannueckas CBSI3b




3.2

Tunel KpUCTAIMYECKUX PpEIETOK (aTOMHAasl, HOHHAs, MeETaInyecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH M BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCAUMHCHUS

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHHYECKUX COCAMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yomye, OCHOBaHHH (IMIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHCJIOT (KUCIIOpOJICOMepKAae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIEC); COJICH (CpEIHUX M KUCITBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Maravisd U KaJbluA, aJIIOMUHUA, KEJIC3a. SHCKTPOXHMI/I‘IGCKI/II;'I

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusznueckue 1 XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX COE€IMHEHUI HEMETAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKcHIOB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonydenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIIA rpynn, munka, meau(ll) u

xene3a(ll, 111). TlonyueHne okcUIOB METAILIOB

XUMHUYECKHE CBOMCTBA OCHOBAaHUN U aM(OTEpHBIX I'MJIPOKCUIOB (Ha puUMepe
THAPOKCUIOB alllOMMHHUA, JKeje3a, UuHKa). [lodmydeHne oOCHOBaHUN U
aM(OTEPHBIX THAPOKCU/IOB

OOmre XMMHUYecKre CBOWCTBA KUCIOT: XJIOPOBOJIOPOIHOM, CEPOBOAOPOAHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOU, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

HonyquI/Ie KHUCJIOT

OOme xuMHUYeckre cBoiicTBa cpeiHux coieil. [lomyuenue coneit

4.10

[Tonmyuyenue, cobupanue, pacro3HaBaHHE BOAOPOJAA, KHUCIOPOJA, aMMHUAKa,

YTJIEKUCIIOTO Ta3a B JabopaTopuu

411

[Tonyuenne aMMmaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIUIEHHOCTH. O01ne

CTIOCOOBI OJTYYCHHUSI METAJIIOB




4.12

I'eneTtnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUeCKUX peakiuii Mo pa3InyHbIM IPU3HAKAM: 110 YUCTY U
COCTaBy YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

M3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMUYECKHX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoil APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U DJHIOTEPMUYECKHUE peakunuu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIbHBIE peakui. OKHCIUTENIN U BOCCTAHOBUTEIIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIM  OayiaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekrponuTudeckon quccounanuu. Katnonsl, aHHOHbBI. DJIEKTPOIUTHI
U HE3NEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOauThl. CTeneHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHUS PEaKIIUU

XHMHMS M OKpYyXKarolas cpeaa

6.1

Beniecta m marepuanbl B NMOBCEIHEBHOM >KM3HM 4YesloBeKa. be3ornacHoe
UCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peakluii B J1abopaTOpUu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJK). Ponrs xumuu B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pyiieHrue 030HOBOTO CJIOS

6.3

6.4

[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHUS U UX COCIUHEHUN B
ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. [IpuMeneHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coeuHeHuil. [loHsTHe 0 KOppo3uK METaI0B, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[TpupoaHble HMCTOYHMKM YTIJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Tra3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHavabHBIE TIOHATHSA OO0 OPraHWYECKHX BEIIECTBAX KaK O COCIWHEHHSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs KUCIIO0Ta).
[TonsiTie 0 OMOOTUYECKH BaKHBIX BEIIECTBAX: XKUPAX, OCIIKaX, YIIIeBOIaX — U UX

POJIHM B )KU3HU YCIIOBCKA




PacyéTer:

7.1 1o hopMysiaM XMMHYECKUX COSAMHEHUH
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM ypaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OI'N C «Mos mkoiiay









