MVYHULIUITAJIBHOE BIO/DKETHOE OBILIIEOBPA3OBATEJIBHOE YVUPEXIEHUE
CPEAHAA OBIIEOBPA3OBATEJIBHAS IIKOJIA NelO I'. CAJIBCKA

«PacemoTpeHo» «CormnacoBano» «YTBepKIa10»
PykoBogutens MO 3aMECTHUTEIb IUPEKTOpPA 10 Hupexrop MBOY COLI Nel0
y4YUTEIEH €CTECTBO3ZHAHUS YBP r. Canbcka
E.A. Spomienko  MBOY COII Nel0 r. Canbcka M.A. Pomanenko
M.A. Hocauea
[Tporoxon Ne 1 ot «28» ITpuxkas ot 29.08.2025 Nel136
asrycra 2025 «28» aBrycra 2025

Pabouas npoepamma
10 XUMUU
8-9-x KkimaccoB

PaccmoTpena u pekOMeH/10BaHA K YTBEP:KIEHUI0
HA 3aCeJaHHH MeJarorn4eckoro COBeTa MmKoJIbI
npoTokoJg Ne 1 ot «29» aBrycera 2025 r.




PaGouyasi nporpaMMa no XMuMuUM HA YPOBeHb OCHOBHOI'0 00111ero 00pa3oBaHus
(n1s1 8-9-x KJ1accoB)

TlosicuureabHas 3alIMCKA
PaGouast mporpamMma mo XuMrUu Ha YpOBEHb OCHOBHOT'O OOIIIEro 00pa3oBaHMs JJI 00y4YarOIIUXCs

8-9-x xkmaccoB MBOY COIL Nel0 r. Canbcka pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

o ®depepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e mnpuka3za MunmnpocBemeHuss ot 31.05.2021 Ne 287 «OO6 yrBepkaeHuu QeneparbHOTO
roCy/1apCTBEHHOI'0 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOT'O OOIIET0 00pa30BaHuUs»;

e mnpuka3za Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHUH QeaepaTbHOR
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO O0IIIETr0 00pa30BaHUs»;

e mnpukaza Munnpocsemenuss ot 09.10.2024 Ne 704 «O BHeceHMM U3MEHEHUH B
HEKOTOphle TpuKa3sl MuHuctepctBa mpocBemieHusi Poccuiickoit  @enepanuu,
Kacatommecs: ¢enepadbHbIX 00pa3oBaTENbHBIX MPOTPaMM  HAYaJIbHOTO  OOIIEro
o0pa3oBaHMsl, OCHOBHOT'O OOIIET0 00pa30BaHus U CPEIHEro 00I1Iero 00pa3oBaHus»;

e mpukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka
OpraHM3alliil W OCYILECTBJICHHUS O00pa30BaTENbHON JIEATEIBHOCTH 10 OCHOBHBIM
001eo0pa3oBaTeNIbHBIM MPOrpaMMaM — 00pa30BaTeIbHBIM MPOTpaMMaM Ha4aIbHOTO
00111ero, OCHOBHOTO OOIIETO U CPEIHEro O0IIero 00pa3oBaHMY;

o Konnenuuu npenogaBaHus yueOHOTo npeameTa « XuMus»;

o KoHIenuuu 3K010ruueckoro oopa3oBaHusi B cUcTeMe 00IIero 00pa3oBaHus;

o CII 2.4.3648-20 «CaHuUTapHO-’HUIEMUOJIOTUYECKHE TpeOOBaHUS K OpraHU3alUsIM
BOCIIUTAHUS U 00y4€HUs, OT/AbIXa U 03/I0POBIICHHS E€TEH U MOJIOJEKN», YTBEPIKICHHBIX
MMOCTAaHOBJICHUEM TJIABHOT'O CaHUTApHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'uruenuyeckue HOPMATUBBI W TpeOOBaHHS K OOECHEUYEeHUIO
O6e3onacHOCTH W (W) OE3BPEIHOCTH JUIsl 4YellioBeKa (aKTOPOB Cpeabl OOUTaHUS»,
YTBEPXKICHHBIX IOCTAHOBJIEHUEM IVIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e y4yeOHOro IMjaHa OCHOBHOIO 0OIIero oOpa3oBaHHUs, yTBEpXAeHHOro npukazoMm MBOY

COII Ne10 r. Canbcka ot 29.08.2025 Ne 136;

e (enepanbHON pabouelt mporpamMmbl O y4eOHOMY IpeaMETy «XHUMHUSI.
PabGouas mporpamMmMa OpHUEHTHMpOBAHAa Ha ILEJIEBbIE MPUOPUTETHI, CHOPMYIHPOBAHHBIE B

denepanbHOi pabouell mporpamme BOCIIUTaHMS M B pabouell mporpamme Bocnutanuss MbBOY
COIII Nel0 r. Canbcka.

[IporpaMMa mo XMMHUK Ha ypOBHE OCHOBHOTO OOIEro OOpa3oBaHMsI COCTaBJI€Ha Ha OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHMS OCHOBHOH 00pa3oBaTeNbHONW MpPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npeactaBieHHbBIX B PI'OC OO0, a Takxke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCIIUTAHUS U C YUYE€TOM KOHIEMIMHU IMPEernoiaBaHusl y4eOHOro mpeaMeTa
«Xumusi» B o0Opa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanun.

[TporpammMa 1Mo XMMHHU J1aeT MPEACTABICHUE O LENAX, O0IIel cTpaTeruu 00yd4eHus, BOCIIUTAHHS
U pa3BUTHUs OOYy4alOUIUXCsl CpelCTBaMU Y4eOHOTo MpeaAMeTa, YCTaHABJIMBAET 00sf3aTeIbHOE
IOpeIMETHOE  COJepXKaHHWe, TpeAycMaTpuBaeT pacmpelelieHHe ero Mo KiaccaM H
CTPYKTYPHUPOBaHHUE TIO pa3zesiaM M TeMaM MPOrpaMMbI IO XUMHUH, ONPEICIISET KOJTUISCTBCHHbIE
U KayeCTBEHHBbIC XAPAKTEPUCTHKH COJIEp)KAaHUSA, PEKOMEHAYEMYIO IMOCJe0BaTeIbHOCTD
U3YUEHHS] XUMHUH C YI€TOM MEXKIIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
npoliecca, BO3paCcTHBIX 0COOEHHOCTEH 00y4aromuxcsi, ONMpeaesisieT BO3MOKHOCTH MpeaMeTa JIs
peanu3anuu TpeOOBAHMM K pe3ysibTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTEIHHOM MPOTpaMMBI Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TaK)Ke TPEOOBaHMM K pe3ylbTaTaM 00y4eHHsI XUMHUH
Ha YypOBHE LeNeld M3ydeHus IMpeaMeTa M OCHOBHBIX BHMJOB Yy4eOHO-IIO3HABATEIBbHOU
JEeSITeTLHOCTH 00YUaIOIIerocsi 0 OCBOCHUIO YUeOHOTO COAEPIKaHUsI.



3HaHUE XMMHUHU CIY)XUT OCHOBOH Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS OO0YYaIOLIErocs, €ro
IpPEJCTaBICHUH 0 MaTEpUAIbHOM €MHCTBE MHUpPA, BAXXHYIO POJIb UTPAIOT (pOpMUpYyEMbIe XUMUEH
NPECTABICHUS O B3aMMOINPEBPALICHUAX YHEPTUU U 00 SBONIOLMHU BEUIECTB B PUPOAE, O MYTAX
pelieHuss 100anbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTUS 4YEJOBEYECTBA — ChIPbEBOM,
HHEPTeTUYECKOM, MUIIIEBON U KOJIOTHYECKON O€30MacHOCTH, POOIeM 3IpaBOOXPAHCHHS.
N3ydenune xumuu:

e CIIOCOOCTBYET pealM3allid BO3MOXHOCTEH JJIsi caMoOpa3BUTHS U (OPMHPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 001Iel U (yHKIMOHATIBHON IPaMOTHOCTH;

e BHOCHT BKJIaJ] B (pOpMUPOBAHHE MBIIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aroImuxcs,
HaBBIKOB HUX CaMOCTOSITEIbHOW y4eOHOW JeATeNbHOCTH, OSKCIEPHUMEHTAIBHBIX U
MCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOMUMBIX KaK B IMOBCEIHEBHOH KHM3HH, TaK U B
po¢eCCUOHATILHON AEATEIbHOCTH;

e 3HAKOMHUT CO CINEHU(HUKONW HAYYHOTO MBIIUICHHUS, 3aKJIAJbIBAET OCHOBBI IIEIOCTHOTO
B3IJIJa HA €IMHCTBO IPHUPOABI M 4YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTAllOM B
(OpMHUPOBAHNYN €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH OOYYaIOIIHXCS;

e crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHMS K €CTECTBEHHO-HAayYHBIM
3HAHUAM, K NPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE O0Opa3oBaHUE
o0yJarouxcs.

JlanHble HampaBiieHHss B OOYYEHHH XUMHUU OO€ECIEUYMBAIOTCS CHEUU(UKON COAep KaHUs
y4eOHOro NpeaMeTa, KOTOPbIM sBJISETCS NeJarorn4eckd aJanTHUPOBAaHHBIM OTpaKEHUEM
0a30BOI HayKN XMMHUHU Ha OIPE/IETICHHOM JTalle €€ Pa3BUTHSI.

Kypc XxuMum Ha ypoBHE OCHOBHOIO o00Iero oOpa30BaHUS OPHEHTUPOBAH Ha OCBOEHHE
00y4aroIMMHUCS CUCTEMbI [IEPBOHAYATIbHBIX MOHATUN XMMHUHU, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTIEJIBHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUU.

CrtpykTypa coaepaHusi IporpaMMbl 0 XUMUHM C(POPMUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0AA
K ee n3ydeHuro. ConeprkaHue CKIAAbIBACTCS U3 CUCTEMBI IMOHATUH O XUMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHUCTEMBbl MOHATHUH O XUMHUYecKOM peaknuu. OOe 3TU CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl N0 MPUHIUITY MOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETHYECKHX
MpEeJICTaBICHUI Pa3HOTO YPOBHS:

e aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

ITepuoanueckoro 3akoHa /.M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

e YYEHMS O CTPOCHHH aToMa U XMMHYECKOH CBSI3H;

e TIPECTaBJIEHUN 00 AIEKTPOIUTUUECKON JUCCOLUAIIH BEIIECTB B PACTBOPAX.
TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH TIONYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJIHAS (YHKIHMU OOBSICHEHUS M NPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS M BO3MOKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TIOTyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMsbl 10 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS O XUMHUYECKOM
COCTABJISIFOIIEH HAay4YHOM KAPTHHBI MHUpPAa B JIOTMKE €€ CHUCTEMHOM NPHUPOJBI, LIEHHOCTHOIO
OTHOLIECHMS K HAYYHOMY 3HaHHMIO U METOJaM IIO3HAHUA B Hayke. M3yueHne XMMHM IPOUCXOAUT
C MpPHUBJICYEHUEM 3HAHUU M3 paHee M3YUEHHBIX Y4YeOHBIX MpeAMeToB: «OKpyKaloluidl MHUP»,
«buonorus. 5-7 knaccel» U «PU3nKa. 7 Ki1acey.

[Ipy u3yyeHUM XHUMHUU MPOUCXOIUT (POPMUPOBAHME 3HAHUNH OCHOB XMMHUYECKONM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKON JEATEIIbHOCTH YeIOBEKa M KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/ladya y4eOHOro IMpeaMeTa COCTOUT B (pOPMUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUNH — BaXXHEWIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOIICHNN K HAYYHBIM METOJIaM IMO3HAHUS NPH U3YYEHUH BEIECTB U XMMUYECKHX PEeaKlui, B
(GOpMHpPOBAaHMM U pPa3BUTHM [I03HABATEIbHBIX YMEHMH M MX IPUMEHEHMH B Yy4eOHO-
MO3HABATEIbHOM U yueOHO-HCCIIeJOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUHU TMPAaBUII 0€3011acHOTO
oOpalleHus ¢ BEECTBAMHU B IIOBCEAHEBHOM XKHU3HMU.



[Ipy w3ydeHMHM XWMHUU HAa YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsS Ba)XHOE 3HAYCHUE
puoOpeH TaKue 1eH, Kak:

e (GOPMUPOBAHNE HMHTEUICKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K camMooOpa3oBaHMUIO,
COTPYAHHYECTBY, CAMOCTOSATEILHOMY IPHHATHIO PEIICHNUH, CIIOCOOHON aIanTHPOBATHCS
K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKU3HH;

e HAIpPaBJIECHHOCTh OOYYCHUST HAa CHCTEMATHYECKOE NPHOOIICHUE OOyJaroumxcs K
CaMOCTOSITENILHOM TO3HABATEILHON JCSATENLHOCTH, HAYYHBIM METOJaM IIO3HAHUS,
(hOpMHUPYIOIIUM MOTHUBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K XMMUU;

e olecrieueHHE YCIOBUH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYyYarOIIMMHUCS —OIbITa
Pa3HOOOpPA3HOW JEATENHHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIECTCHIIHIA ), UMEIONINX YHUBEPCAIBHOE 3HAYCHHE JIs PA3JIUYHBIX BUIOB
JIeITEIbHOCTH;

e (opMupoBaHue o0meH (QYHKIIMOHATHLHOW U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM
4yclie YMEHUW OOBSCHATH M OICHUBATh SIBICHUS OKPYXKAIOIIETO MHpa, HCIONb3Ys
3HAHWUS W OIBIT, TOJTYYCHHBIC NPH W3YYCHHH XUMUH, NMPUMEHSITh UX TMPH PEIICHUU
po06JieM B MOBCEIHEBHOM )XKU3HHU U TPYIAOBOH JAESITEILHOCTH;

e (opMUpOBaHHE Y O0YYAIOIIUXCSI TYMAaHUCTHUYECKUX OTHOIICHHMA, IIOHUMAHHS IICHHOCTH
XUMUYECKUX 3HAHUU JUIsI BBIPAOOTKH SKOJIOTMUECKH IEJIECO00Pa3HOTO IOBEICHUS B
OBITY M TPYIOBOH ACSITEILHOCTH B IEISIX COXPAHEHHS CBOCTO 3/IOPOBBS M OKPY KAIOMIEH
MIPUPOTHOM CPEIbI;

e pa3BHUTHE MOTHBALUU K 00yUYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO  CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOpY MTPOGMIISA U HANIPABICHHOCTH JAbHEHIIIET0 00ydeHusl.

OOmiee YKMCIO 4YacoB, OTBEIEHHBIX [UIsI M3yYeHUS XHUMHH Ha YPOBHE OCHOBHOIO OOILEro
obOpasoBanusi, coctaBisieT 136 yacoB: B 8-M kjacce — 68 yacoB (2 yaca B HEJIENIO), B 9-M Kiacce
— 68 yacoB (2 Jaca B HEAEIIO).

Jlist peanu3anuy IporpamMMBbl UCTIONB3YIOTCS YICOHHUKH, JOIYIIEHHBIC K WCIOJB30BAHUIO TIPH
peanu3alud  HMMEKIIUX TOCYJAapCTBEHHYIO aKKpeIuTaluio o00pa3oBaTeNbHBIX IMPOTPaMM
HAa4aJIbHOTO OOIIEer0, OCHOBHOTO OOIIEro, CpeaHero oOmiero oOpa3oBaHMs OpTraHU3AIUSIMU,
OCYIIECTBISIONIUMU  00pa30BaTENIbHYIO JESATENbHOCTh, TMPUKA30M MUHIPOCBEUIEHUS OT
26.06.2025 Ne 495:

o Xwumus, 8 xnacc/ I'abpuensu O.C., OctpoymoB U.T'., CnankoB C.A., AO «/31aTenscTBO
"ITpocBemienue"»;

o Xwumus, 9 xnacc/ I'abpuensu O.C., OctpoymoB WU.T"., CnankoB C.A., AO «31aTenscTBO
"ITpocBemienue" »;

DIIEeKTpOHHBIE 00pa30BaTeNIbHBIC PECYpPCHI, MOMYIIEHHBIE K HCIOJIL30BAHHUIO MPH pPeaTU3aIiN
UMEIOIINX TOCYAapCTBEHHYIO aKKPEAUTAIIUIO 00Pa30BaTeIbHBIX IPOrpaMM HAYaIbHOTO OOIIETo,
OCHOBHOTO 00mIero, cpeaHero ooOmero o0pa3oBaHUs MPUKa3oM MUHIPOCBENIEHUS OT
23.07.2025 No551:

o Xumwus, 8 kiacc, PI'’AOY 1O «Akagemuss MunmnpocBenierus: Poccumny;

o Xumus, 9 knacc, PI'AOY JI1O «Akanemuss Munnpocsemienus: Poccumny;
DNeKTpOHHBIN 00pa3oBaTenbHBIM pecypc «/lomamnaue 3amanus. OcHOBHOE oO1Iee
oOpazoBanue. Xumus», 8—9 kiacc, AO «M3narensctBo "l[IpocBemenue”»;
Tpenaxep «O0nako 3HaHui». Xumus. 8 kinace, OO0 «Puzukon Jlad»;

Conepxxanue y4eOHOTro npeamera
8-ii kimace
IlepBoHaya/IbHbIE XMMUYECKHE TOHATHUSA
[Ipenmer xumuu. Posib XMMUH B )KU3HU 4YeJIOBEKa. XUMUS B CUCTEME HayK. Tejla U BEIIECTBa.
®du3nyeckue CBOMCTBa BEHIECTB. ArperartHoe cocTtosHue BemiecTB. [loHsTne o Meromax
no3HaHus B XuMuU. YucTele BemecTBa U cmecu. CriocoObl pa3eieHus cMecei.



ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMUUYECKHUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemlecTtB. OTHocuTenbHass aTomMHas Macca. OTHOCHUTENbHAs MOJIEKYJsIpHas Macca.
MaccoBast 1011 XUMHUYECKOI'O 2JIEMEHTA B COEMHEHHH.

KonuuectBo BemecTtBa. Monb. MonsipHas macca. B3auMoCBsI3b KOJMYECTBA, MACCHl U YHCIIA
CTPYKTYPHBIX €IMHUI] BeulecTBa. PacueTsl mo GpopmysiaM XUMHYECKUX COCTMHEHUN.
®Pu3nuecKkue U XUMUYECKUE SIBICHUSA. XUMUYECKasl peakusl U €€ MPU3HAKU. 3aKOH COXPaHEHHUs
Macchl BeIECTB. XUMHUUECKUe ypaBHeHUs. Kimaccupukanuss XMuMHUUeCKUX peakiuii (COeAMHEHUs,
pa3oXKeHUs, 3aMellleHus, OOMEHa).

XuMHYECKHIH IKCIIEPUMEHT:

3HAKOMCTBO C XHMMHYECKOH TOCYy[I0#, mpaBuigamMu paboThl B J1a0OpaTOpUud U MpHEMaMU
oOpaieHust ¢ 1abOpaTOpHBIM OOOpPYIOBAaHUEM, M3yYCHHE W OMHCAHWE (U3MUYECKUX CBOWCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMI0AeHHE (PU3NUECKUX (TNIaBJICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE€, KMUIIEHUE U KOHJAEHCAlUs BOJAbI) U XUMUYECKUX (TOpEHHUE CBEYH,
MPOKaIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBIE MeJa ¢ KUCIIOTOM) SBICHUHN, HaOII0AeHNE
U ONHCAHWE TIPU3HAKOB TMPOTEKaHMSI XHMMUYECKUX peakuui (pas3jiokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOI KHCIOTHI C XJIOPUAOM Oapus, pasznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMojeicTBue xene3a ¢ pactBopoM comu Menu (II), m3ydenme cmocoOoB
pa3fiesieHusT CMeceil: C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BBIAPUBAHME, AUCTUIUISIIMS,
xpomarorpadus, TpPOBEIECHHE OYUCTKH TOBAPEHHOW COJHM, HAOJIOJEHHWE W  ONHCaHHUEe
pEe3yNbTaTOB IMPOBEAEHUS ONBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsS] MacChl, CO3JaHUE
MOJENEN MONEKY (IIapOCTEPKHEBBIX ).

BaskHeilinue npeacTaBuTe I HEOPraHUYECKMX BeleCTB

Bo3nyx — cmech raszoB. CocraB Bo3ayxa. Kucimoponm — s1eMEHT M NpPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pu3sndeckue U XUMHUYECKUE CBOMCTBA (peakIMi TOpPEeHus).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl MMONy4eHHs KHUCIOpoJa B JIabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — amnoTpornHas MoauduKanus
KHCIJIOPOJIA.

TennoBoil 3¢p¢dexkT XUMHUECKOW peaklud, TEPMOXUMHUECKHE YpaBHEHMs, OJK30- H
SHAOTEPMUYECKUE peakuuH. TOMIMBO: Yroib M MeTaH. 3arps3HEHHE BO31yXa, YCHIIEHHE
NapHUKOBOIO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — snemeHnTt u npoctoe BemecTBo. HaxoxkneHue Bojopona B mpupojie, pusndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI MoTy4YeHus. KucioTs! u comm.

MounsipHblii 00b€M Ta30B. PacueTsbl 1o XMMUYECKUM YPaBHEHUSIM.

®usnyeckue cBoicTBa BoAbl. Boma kak pactBoputrens. PactBopel. HachllmieHHble U
HEHACBhIIIEHHbIE pacTBOpbl. PacTBopuMocTh BellecTB B Boje. MaccoBasi 1ol BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Pojib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boasl B mpupoje. 3arpsisHeHHe NpUpOoAHbIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanmst Heopranmdeckux  coeamHeHuii. Oxcunpl.  Knaccudukamus  OKCHIOB:
cojieoOpa3ymomue (OCHOBHbIE, KUCIIOTHBIE, aM(pOTepHbIe) U HecoseoOpa3zyromue. HomenknaTtypa
oKkcu10B. U3nyecKkre U XMMHUYECKHe CBOICTBA OKCHUIOB. [lonydeHne okcuaoB.

OcHoBanmst. Knmaccudukanuss OcCHOBaHWI: IETOYM U HEPACTBOPUMBICE  OCHOBAHMSL.
Homenknatrypa ocHoBaHuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBAaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa xucnor. Pusmdyeckue U XUMHUYECKHE
cBoiicTBa KUCHOT. P aktuBHoctn metamuioB H.H. bekerosa. [loiryuenne kucior.

Conu. Homenkiarypa coseil. @u3ndeckue 1 XMMUYECKUE CBOMCTBA couieil. [lomyuenue comnen.
I'eneTnyeckas cBsI3b MEXAY KjacCaMH HEOPraHMYECKUX COECTUHEHUI.

XuMHYECKHI IKCTIEPUMEHT:



KaueCTBEHHOE OMpeECNICHHe COJEpKaHus KHUCIOpoJa B BO3MyXe, IMOJy4YeHHe, coOupaHue,
pacro3HaBaHME€ M HM3yY€HHUE CBOMICTB KHUCIOpOJa, HAOIIOJeHHE B3aUMOJCHUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHHUS U TMPEKpAIIECHUsI TOpeHUs (Moxapa), 03HAKOMJICHUE C
oOpa3laMu OKCHIOB M ONUCAaHHE HX CBOWCTB, IOJy4yeHHE, COOMpaHHE, paclo3HaBaHUE U
M3y4eHUE CBOMCTB BOAOpojaa (ropeHue), B3aumojeictBue Bojopoaa ¢ okcupom wmeau (II)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEpPUANIOB), HAOIIOeHHE 00Pa3I[0B BEIIECTB KOJIUYECTBOM
1 momnb, uccneaoBaHUE OCOOEHHOCTEH PacTBOPEHHMsI BEUIECTB C Pa3IMYHOM PAacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHONM MacCOBOM [J0JIEM pPAaCTBOPEHHOIO BEIECTBaA,
B3aUMOJICCTBUE BOJABl C MeETaJUIaMU (HaTpueM W KajlblueM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIIEJOBaHUE OOPa3I[0OB HEOPTaHMUYECKUX BEILECTB Pa3UYHBIX KIIACCOB,
HaOJIOJICHUE M3MEHEHMsI OKpPACKH WHJMKATOPOB B pPacTBOpaxX KHUCIOT M HIEJNOYEH, U3ydyeHUE
B3aumojieiicTBust okcuna Meau (II) ¢ pacTBOpom cepHOM KHCIOTBI, KHCJIOT C METallIaMH,
peakuuii HEUTpalM3alMM, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BakHelune
KJIACChl HEOPTraHUYECKUX COEAUHECHUIN».

Iepuonuveckuii 3axkon u Ilepuogmueckasi cucrema xuMudYeckux 3iemenroB JI.U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasl CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBple MOMBITKH KIacCH(PUKAIUN XHUMHUYSCKHUX IJIEeMEHTOB. [loHsATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbIE METAJUIbl, TaJOr€Hbl, WHEPTHBIE TIa3bl).
DeMEHTBI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCU/IBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. [lepuonnueckas cucrtema xumudeckux snnemeHtoB [[.M. Mennaeneesa.
KopoTtkonepuonnass u ymHHOTEpUOaHAs (GopMbl [lepuoIndecKoil CHUCTEMBI XUMHUYECKHX
anemeHToB .M. Menneneesa. Ilepuonsl u rpynnsl. GU3nueckuil CMbICIT ITOPSAAKOBOTO HOMEPA,
HOMEPOB MEPHUOJIa U TPYMIBI JIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sjaep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obosouek aroMoB TepBbiX 20 xumuueckux dieMeHToB Ilepmommueckoit cucremst JI.U.
MenneneeBa. XapakTepuCTUKa XUMUYECKOTO AJIEMEHTA M0 €ro MoJIokeHHI0 B Ilepnoanueckoit
cucreme JI.1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAUIMYECKHX H
HEMETAJUIMYECKUX CBOMCTB IO FPYIIaM U MEPUOIaAM.

3nauenue Ilepuogmueckoro 3akoHa u lleproguueckoil CUCTEMBbl XUMHUYECKHX 3JIEMEHTOB JIS
pa3BuTus Hayku U npakTtuku. J[.M1. MeHaenees — y4eHbIl U IpaKJaHUH.

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHas U HEMOJIAPHAsA) CBSA3b. DJIEKTPOOTPULATEIBHOCTD
XUMHYECKHUX dJIEMEHTOB. IOHHAsI CBA3b.

Crenenb okucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl okucieHus u
BOCCTaHOBJIEHUSA. OKHUCIUTENN U BOCCTAHOBUTENH.

XuMHYECKHH IKCIIEPUMEHT:

n3ydeHue o0pas3IloB BEIIECTB METAJJIOB MU HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCH/IA ITMHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYEH, TMPOBEACHUE OIbITOB, WUIIOCTPUPYIOLIUX IPUMEPHI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI (TOPEHUE, PEAKIIUN PA3JIOKEHUS, COCTMHEHNS ).
Me:xnpeamerHblie CBA3U

Peanu3anus MeXnpenMETHBIX CBA3€H NPH HM3YYEHWH XUMHUH B 8-M KJIAcC€ OCYHIECTBISAETCSA
yepe3 MCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHATHUH, TakK U TOHATHH,
SIBJISIFOIIMXCS] CACTEMHBIMU ISl OTACNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: HAay4dHBIM (akT, THIOTE3a, TEOpHUs, 3aKOH, aHAIM3,
CHUHTE3, Kiaccu(UKaIus, TNEePUOJUIHOCTh, HAOIIOJCHUE, OHKCIIEPUMEHT, MOJICITUPOBAHHE,
MU3MEPEHUE, MOJIEIIb, SIBJIEHUE.

®usnka: MaTepus, aroM, JJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, HW30TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYINA, JJICKTPUUYECKUN 3apsll, BEUIECTBO, TENIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBa, ra3, (pU3NYECKUe BEIUYUHBI, €TUHUIBI U3MEPEHHs, KOCMOC, IUIaHETHI,
3Be3bl, ComHILe.



Buonorus: ¢porocuntes, npixanue, ouochepa.

['eorpadus: atmocdepa, rugpocdepa, MHUHEpaibl, TOPHbIE MOPOIbI, MOJE3HbIE HCKONAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

9-i1 kJaacc

BemecTtBo 1 XUMHYeCKas peaKuus

Ilepnonnueckuin 3akoH. Ilepuonnueckas cucrema xumudeckux ieMmeHros [[.M. Menzeneesa.
CrpoeHne atomMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHUYECKUX JJIEMEHTOB IIEPBBIX
TpeX MEPUOJO0B, KaIHsl, KAJIbLIMS U UX COEAUHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B
Ileproanueckoit cuCTEME U CTPOCHUEM UX aTOMOB.

CrtpoeHue BeniecTBa: BUABI XMMUUECKOH CBSA3U. THUIIBI KPUCTAIIIMUECKUX PELIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUYECKOU CBA3H.
Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIeCTB. XMMHUYECKHUE CBOMCTBA BEIICCTB,
OTHOCSIIIMXCS K Pa3JM4YHBIM KJIacCaM HEOPraHWYECKUX COCAMHEHHH, TE€HETHUYecKas CBs3b
HEOPraHUYECKUX BEIIECTB.

Knaccugukanus XMMUYECKHX pEaKUMi IO pa3jinYHbIM IMpU3HAKaM (10 YHUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BELIECTB, IO TEIJIOBOMY J(PQEKTy, MO H3MEHEHHUIO CTEleHEH
OKHCJICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTHUMOCTH, IO YYaCTHIO KaTaliu3aropa). JK30- U
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKHUE YPABHEHUSI.

[Tonsatue o ckopoctu xumuueckoil peakuuu. [loHsTne 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakiusax. [lonstue o
karanuse. llonarne o XxumuueckoM paBHOBecHH. DakTOpbI, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON PEAKIMH U MOJIOKEHNE XUMUUYECKOTO pPaBHOBECHSI.
OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ pPEaKIUM,  JJIEKTPOHHBIH  OajJlaHC ~ OKHUCIMTENIbHO-
BOCCTAHOBUTENIBbHON peakuuu. CocCTaBl€HHE YPABHEHMHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

Teopust HNEKTPONIUTUYECKON AUCCOIMALMM. OJEKTPOJUTHI U HEIEKTPOJIuThl. KaTHOHBI,
AQHUOHBI. MexaHu3M AMCCOLMAllMM BELIECTB C pa3IMYHBIMU BUIAAMH XUMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YCIIOBUS MPOTEKaHWsl pPEaKUUid HOHHOTO OOMEHa, IOJIHbIE U
COKpAllleHHble MOHHBIE ypaBHEHHUs peakiuil. CBONCTBAa KHUCIOT, OCHOBAaHUU U COJIEH B CBETE
OpeACTaBiIeHU 00 >3JIEKTPONUTHUYECKONW Jucconuanuu. KadecTBeHHbIE pPEaklMU Ha HOHBIL.
[ToHsiTHE O THAPOIN3E COTEH.

XHMHYECKUI IKCIIEPUMEHT:

03HAKOMJIEHHE C MOJIEISIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB
U HeMeTauloB (rpaduTa M ajnMasa), CIOXKHBIX BEIIECTB (XJOpHJA HATpHUs), UCCIEAOBaHHE
3aBHCHUMOCTH CKOPOCTM XHUMHYECKOW peakIUuu OT BO3AEHCTBHUS pazIu4HbIX (PAKTOPOB,
HCCJIEOBAHNE DJIEKTPOIIPOBOJHOCTH pAcCTBOPOB BEIIECTB, IPOILECCAa TUCCOLMALNU KHUCIIOT,
menouyed U coned (BO3MOMKHO HCIOJB30BAHUE BHUACOMATEPUATIOB), MPOBEACHUE ONBITOB,
WITIOCTPUPYIOIUX TMPHU3HAKH MPOTEKaHWs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OCajIKa,
BbIJIEJICHHE Ta3a, 00pa3oBaHHE BOJIbI), OMBITOB, WUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTENbHO-
BOCCTAHOBUTENIBHBIX PEAKLIMH (FOPEHHE, pEaKkLUu pPa3oKEHUs, COEAVNHEHHUS), PACIIO3HABAaHUE
HEOPraHMYECKHUX BEIIECTB C IIOMOIIbI0 KAuyeCTBEHHBIX pEaKkIMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/a4.

HemeTauibl 1 MX cOeJHHEHUA

OO6mass xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€pHbIE CTENEHU
okucneHus. CTpoeHrne U (U3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XUMHUYECKHUE
CBOMCTBA Ha IpUMEpe XJopa (B3aMMOJEHCTBHE C METAUIaMH, HEMETAUIaMH, LIeJI0YaMu).
Xnoposogopoa. CossiHast KUCIIOTa, XMMUYECKHE CBOWMCTBA, MOIY4YeHHE, IpUuMeHeHue. JleiicTBue
XJIOPa M XJOPOBOJOPOJA Ha OPraHU3M 4YesIOBeKa. BakHeWnue XJIopuabl U UX HAXOXKICHHUE B
IIPUPOJIE.

O6mas  xapaktepuctuka dyeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHHe U (PHU3MUECKHE CBOMCTBAa MPOCTHIX BEIIECTB —



KHCJIOPO/ia M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMN KUCIOPOJA U cepbl. XUMHUUECKUE CBOMCTBA
cepbl. CepoBoniopoa, cTpoeHue, (U3MYECKHe M XUMHUYecKHe cBoiicTBa. OKCHUIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe U XUMHUYECKHE CBOICTBa
(oOmue Kak MpeACTaBUTENS Kiacca KHCIOT U crenuduyeckue). XUMHUECKHE PEeaKlUH,
JeKallue B OCHOBE MMPOMBIIUICHHOTO CIIOCO0a TOJY4EHHUsS CEpHOM KHCIOTHL. I[Ipumenenue
cepHoit KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakius Ha cynbdar-uon. Haxoxaenue
Cepbl U €€ COCIMHEHUH B TMpuUpoAe. XHUMHUECKOE 3arpsA3HEHHE OKpYKaIoIEH cpeibl
COCIMHEHUSIMU Ccepbl (KUCIIOTHBIE TOXKIU, 3arpsi3HEHUE BO3JlyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLCHUS.

OO61mmas xapakTepucTika 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTETIEHU OKHCICHHS. A30T, paclpoCcTpaHeHHe B IpUpoje, Gu3ndeckrne U XUMHUYECKHE CBOMCTBA.
KpyroBoport azora B npupojae. AMMHUak, ero Gpu3nyecKkue u XMMHYECKHe CBOICTBA, MOIYyYeHHUE U
npuMeHenne. Conu aMMOHHUS, HMX (HU3UYECKHE M XHMHYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHast peakiivs Ha MOHBI aMMOHHUsS. A30THasl KHCIIOTa, €e Mojy4deHue, (pusndeckue u
XUMHYECKHE CBOWCTBA (OOIME Kak TMpeICTaBHTENS Kjacca KHUCIOT M crenuduyeckue).
Hcnonp30BaHWE HUTPATOB W COJEH aMMOHMS B KayecTBe MHUHEPAIbHBIX yJOOPECHMIA.
XHUMHYECKOE 3arpsi3HEHUE OKPYKaoLIEeH Cpelbl COECIMHEHUSMHU a30Ta (KHUCIOTHBIE OKIH,
3arpsi3HEHUE BO3/yXa, MOUYBBI U BoJoeMoB). Docdop, amnorpornHsie Moaudukanuu docdopa,
dusnueckue n xumuaeckue croiictea. Oxcua dochopa (V) u pochoprast kuciora, pusndeckue
U XUMHUYECKHE CBOICTBa, monyueHue. Mcmomnb3oBanue (ochaToB B KauecTBE MHUHEPATBHBIX
yI00peHHil.

O6mass xapakrepuctuka »dieMeHTOB I[VA-rpynnbel. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBIE CTETICHH OKUCIICHHS. YTIEepOo, aJLIOTPONHbIE MOAU(DUKALINH, PACIPOCTPAHCHUE B
npupoje, Gpusndeckre U XUMUYECKrue cBoicTBa. Ancopouus. KpyroBopor yriaepoaa B npupoze.
Oxkcupapl yraeposaa, ux GU3NYECKUe U XMMUYECKUE CBOWCTBA, ACMCTBHE HA KUBbIE OpraHU3MBI,
NOJy4eHHEe U IpUMEHEeHHEe. DKOJIOTHYeckue MmpobieMbl, CBsI3aHHbIE ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a I100aJIbHOTO MOTEIJIEHUsI KIMMaTa, MapHUKOBBIA A ¢eKT. YronbHas KUCIOTa U ee
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, IMOJydeHME U INpuMeHeHHe. KadecTBeHHas
peakuus Ha KapOoHaT-uoHBL.  Mcnomp3oBaHue  KkKapOOHaTOB B OBITY, MEIULUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OpPraHMYECKUX BEILECTBaX KaK O COEIMHEHUsSX yriepojaa (MeTaH,
3TaH, JTWIEH, AalETWIEH, JTaHOJ, TIMULEPHUH, YKCycHas Kuciota). [IpupomHble HCTOYHUKH
YIII€BOIOPOAOB (YIoJib, IPUPOIHBIN ra3, HePTh), MIPOIYKTHI UX NepepadoTku (OEH3UH), X POJIb
B OBITY M IPOMBIINIICHHOCTH. [IoHATHE O OMOJOrMYecKH BaKHBIX BEILIECTBAX: XHMpaxX, OelKax,
yriaeBoJax — M HMX POJIM B JKU3HU 4YelloBeKa. MarTepuaabHOE €IMHCTBO OPraHUYEeCKUX H
HEOPraHUYECKUX COEAVHEHUN.

Kpemuuii, ero ¢usznueckue U XMMHUYECKHE CBOICTBa, MoidydeHHe U npuMeHeHue. CoeanHeHus
KpeMmHus B npupoje. OOume npeacraBienus 06 okcuae kpemuus (IV) u kpemMHHEBO KucioTe.
Cunukatel, UX HUCIHOJB30BaHUE B OBITY, B NPOMBIIUIEHHOCTH. BakHellne cTpouTenbHbIE
MaTepHalbl: KepaMuKa, CTEKJO, IEeMEHT, OeToH, jkene300eToH. IIpobrembl Oe3omacHOro
MCIIOJIb30BAaHUs CTPOUTENbHBIX MaTEpHajIoB B MOBCEAHEBHON KHU3HU.

XUMHYECKHH IKCIIEPUMEHT:

U3ydeHHe O00pa3lloB HEOPraHMYECKHX BEIIEeCTB, CBOICTB COJISIHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUil Ha XJIOPUI-UOHBI U HAOIIOJICHUE NMPU3HAKOB UX NMPOTEKAHUS, OIbITHI,
oTpakaromue (GpU3nYecKne U XUMHUYECKHE CBOWCTBA TAJIOTEHOB M MX COEAMHEHUH (BO3MOXKHO
UCITOJIb30BaHUE BHJEOMATEpHANIOB), O3HAKOMJIEHHE C OOpaszliaMd XJIOPUIOB (TaJOr€HUIOB),
O3HAKOMJICHHE C o0pa3llaMd cepbl U €€ COEAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BUZEOMATEpHUaoOB), HaOdrofeHue mporecca OOyrIMBaHUS — caxapa TOJ  JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KUCJIOTHI, N3yYECHUE XUMUUYECKHX CBOMCTB pa30aBiIEHHON CEepHOM
KHCJIOTHI, TIPOBE/IeHNE KaueCTBEHHOH peakuuu Ha cyib(daT-uoH M HaONIoeHHe MpHU3HAKa ee
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa W MX COCIUHCHHMA
(BO3MO’KHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THHIX U (POCHOPHBIX YAOOpEHHMIA,



MoJlyueHue, coOWpaHue, pacro3HaBaHUWE M HW3YYCHHE CBONCTB aMMHaKa, IPOBEIACHUE
KaueCTBEHHBIX PEaKIIUi Ha MOH aMMOHHUS U GocdhaT-uoH ¥ U3y4dEeHUE NMPU3HAKOB UX MPOTEKAHMSI,
B3aUMOJICVCTBUE KOHLICHTPUPOBAHHOM a30THOM KHUCJIOTBHI ¢ MEIBIO (BO3MOYKHO HCIIOIb30BAHUE
BHJICOMATEPHAIIOB), H3y4Ye€HHWE MOJEICH KpPUCTAUIMYECKUX PEIIeTOK ayiMasza, TIpadura,
dymiepeHa, 03HAKOMIJICHHE C TIPOIIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM
yIJeM W YCTPOMCTBOM IIPOTHBOTrasa, TMOJYyYCHHE, COOMpAHHE, PACIIO3HABAaHWE WM H3YYCHHE
CBOICTB YTJIEKHCIIOTO Ta3a, MPOBEICHNE KAUeCTBEHHBIX PEaKIuii Ha KapOOHAT M CHUIIMKAT-HOHBI
M H3Yy4YCHHE TIPU3HAKOB MX MPOTEKAHMs, O3HAKOMJICHHME C MPOAYKIHMEH CHIMKATHOU
MIPOMBIIUIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 33J1ad Mo TeMe «BakHeWIne HeMeTauibl U
HUX COCIUHCHUS.

MeTajibl M UX COeANMHEHUS

OO0mmas xapakTepUCTUKA XMMHYECKUX AJIEMEHTOB — META/VIOB HAa OCHOBAaHWUU HMX TOJIOKCHHS B
Ilepnonnueckoir cucremMe xumuueckux anemeHToB J[.M. MengeneeBa u CTpoeHUss aTOMOB.
Crtpoenue MetaioB. Metajinueckass CBsI3b M METAUIMYECKas KpPUCTAIIMYECKas pelieTka.
DNEKTPOXUMUYECKUNA PpsAJl HaNpsHKEHUW MetaioB. dusnueckne M XUMHYECKHE CBOWCTBA
MeTaisioB. O0muMe crnocoObl Moxy4eHus MeTamioB. [loHaTre o KoOppo3uKu MeTalioB, OCHOBHbBIE
crocoObl 3aluUThl UX OT Koppo3uu. CruiaBbl (CTajb, YyryH, JIOPAIIOMUHHUM, OpoH3a) U HX
MPUMEHEHUE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounble mMeTamibl: mojoxeHue B Ilepuoanyeckoil cucteMe XuMHYECKUX 3yemeHToB 1.
MenneneeBa, CTpOEHHE KX aTOMOB, HaxoxJeHue B mpupoje. dusznueckue U XUMHYECKHUE
CBOIicTBa (Ha nmpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpUs U Kanus. [Ipumenenue
IIEIIOYHBIX METAJJI0B M UX COSAUHCHUM.

[IlenoyHo3emMenbHBIE METAIBI MAarHUM M KajblMil: MojokeHue B llepuoanmueckoil cucreme
xuMuueckux sneMeHtoB .M. MeHnneneeBa, CTpoeHHE HUX aTOMOB, HAXOXKJICHHE B TMPUPOJIE.
duszndeckrue ¥ XMMHYSCKHE CBOMCTBA MarHus U Kalblusg. BakKHEHIINE COSIMHEHUS KalIbITHS
(oxcun, ruapoKcu, conn). JKecTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

AmoMuHuii: nonoxenue B Ilepuonmyeckoil cucteme XuMudeckux anemeHtoB  JI.U.
MenpneneeBa, CTpoeHHE aTOMa, HaxOXAEHUE B Ipupojae. PU3NUecKue U XMMHYECKHE CBOMCTBA
amroMunusi. AMGOTEpHBIE CBONCTBA OKCUJIA U THAPOKCH]IA aTFOMUHHS.

Kene3o: nonoxenue B llepuoanueckoi cucreme xumuueckux sneMeHToB J[.M. Menneneesa,
CTPOEHUE aTOMa, HaxXxOXJeHHe B mpupoac. Duznyeckne M XUMHUYECKHUE CBOWMCTBA JKeJe3a.
Oxkcuapl, Tuapokcu bl v conu xenesa (II) n xenesza (1), ux cocras, CBOICTBA U MOIYYECHHE.
XuMHYECKHI IKCIIEPUMEHT:

O3HAKOMJICHHE C 00pa3llaMH METaJUIOB M CIUIaBOB, WX (DM3MUYECKUMHU CBOWCTBAMU, U3YYCHHUE
pe3yJbTaTOB  KOPPO3UMM  METAUIOB  (BO3MOXKHO  HCIOJB30BAaHHE  BHUIAECOMATEPHUAIIOB),
0COOCHHOCTEN B3aMMOJICHCTBUS OKCH/A KalbIUs U HATPUs C BOJAON (BO3ZMOXKHO HCIIOJIb30BAaHUE
BHJICOMATEPUAJIOB), MCCIEAOBAHUE CBOMCTB JKECTKOM BOJbI, IMpollecca TOpPeHUs Kele3a B
KHCIIOpOoJie  (BO3MOXXHO  HMCIIOJIb30BaHHWE  BUJIEOMATEPHANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KaJbLUs, AIFOMUHMS, NUHKA, xene3a (II) u xenesa
(III), megu (II), HaGmrOIEHNE W OMHCAHME MPOIIECCOB OKPAITUBAHUS TIAMEHH HOHAMU HATpPUS,
KaJIis ¥ KaJbIUs (BO3MOXKHO HCIIOJB30BaHHME BUIEOMATEPHAIIOB), UCCIEIOBaHUE aM(OTEPHBIX
CBOWCTB I'MJIPOKCHA AJIFOMUHUS U TUAPOKCU]IA [IMHKA, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 110
TeMe «BakHeHIIne MeTaJlIbl U UX COCOUHCHUS.

XuMus M OKpyxKamouas cpeaa

BemecTtBa u marepuanbl B MOBCEIHEBHOM JKHU3HM 4YEJIOBEKAa. be30omacHoe HCMOJIb30BaHHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas moMoIIb MpU XUMHUYECKUX OXKOTaxX U
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3HCHHUE OKPYXKAIOWIEH Cpelbl (IpenenbHas AONyCTUMas KOHLCHTPALMS
BemecTs, Aanee — [1/1K). Ponbs xumun B pemieHur SKOJIOTHYECKUX TTPOOIIEM.

XUMHYECKHI IKCIIEPUMEHT:

n3ydeHue o0pasIoB MaTepruaIoB (CTEKIIO, CIJIaBbl METAIIJIOB, TIOJIMMEPHBIC MAaTEPUAITBI).
Me:xnpeamerHblie CBA3U



Peanuzanuss MEXNpeIMETHBIX CBSI3€H MpH M3y4yeHHMM XMMUU B 9-M Kilacce OCYIIECTBISETCA
yepe3 UCHOJb30BaHHWE Kak OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUH, TaK U IOHATHIA,
SBIISIOIIMXCSI CHCTEMHBIMU JJIS1 OTAETBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: HaydHbIM (akT, TMIOTE3a, 3aKOH, TEOpHUs, aHAJIU3,
CHHTE3, Kiaccu(ukauusi, NEpUOJUYHOCTh, HAOMIONEHUE, SKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEepEeHHNe, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOIOTUSI, MAaTEpUAIIbI.

Odwusmuka: Marepus, aToM, DIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIbI,
pPaZlOaKTUBHOCTb, MOJIEKYJA, DSJIEKTPUYECKHM 3apsl, MPOBOJHHUKHU, IOJYIPOBOJHUKH,
TURJICKTPUKH, (HOTORIIEMEHT, BEIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSIHME BEIecTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pEIIeTKa, CIUIaBbl, (U3UYECKUe BEIHYUHBI,
€IMHUIIBI U3MEPEHUs], KOCMHUUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3Be3/1b1, COJHIIE.

buonorust: ¢orocunTes, napixanue, Ouochepa, SKOCUCTEMa, MHUHEpAIbHBIE YIOOpEeHHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJBI, MOJE3HBIE HMCKOIMAEMBIE,
TOILJIMBO, BOJTHBIE PECYPCHI.

[Inanupyemble pe3yJIbTAThl 0OCBOEHHS Y4eOHOI0 MpeIMeTa

JIM4HOCTHBIE Pe3yJILTATHI

JIndHOCTHBIE PEe3yAbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOT'O OOIIETr0 00pa30oBaHMsI JOCTUTAIOTCS
B X071¢ 00OyUeHHsI XUMHH B €JMHCTBE y4eOHOW U BOCIIUTATEIHHOMN JEATEIIEHOCTH B COOTBETCTBHH
C  TPaaUIMOHHBIMH  POCCHUMCKMMH  COLMOKYJIBTYPHBIMHU M  JIyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMH, TPUHATHIMA B OOIIECTBE NMpaBWIAMH W HOPMaMH IOBEIEHHS U CIIOCOOCTBYIOT
poleccaM caMONO3HAHMs, CAMOPA3BUTHS M COIUANIM3AIMH 00Y4aIOIINUXCS.

JIMYHOCTHBIE PE3yNBTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOLINXCSl PYKOBOJCTBOBATHCS CUCTEMOI
MO3UTUBHBIX IICHHOCTHBIX OPHEHTALIMHA U PACHIMpPEHUE OIbITa JEATEIIbHOCTU HA €€ OCHOBE, B
TOM YHCJI€ B YaCTH:

1) naTprMoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJIe/IMI0, TIOHMMaHMs 3HAYeHHS XMMHUYECKOM HayKd B JKM3HM COBPEMEHHOTO OOILEeCTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(POPMALMEH O MepeqoBhIX JAOCTIKEHHSIX M OTKPBITHSIX
MHUpPOBOW M OTEUECTBEHHOM XUMHHM, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX 00 yCTpOMCTBe
MHUpa 1 O0IIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

NPECTABICHUS O CONMATBHBIX HOPMAaX M MPaBHIIaX MEKIMYHOCTHBIX OTHOIIEHHUH B KOJJIEKTUBE,
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4yeOHO-HCCIIeA0BATENbCKOM,
TBOPYECKOH W JPYyruX BHIAX JESITEIBHOCTH, TOTOBHOCTH K pPa3HOOOPa3HOH COBMECTHOM
NESITENIbHOCTH TIPU BBHIMOJTHEHUH Y4eOHBIX, MO3HABATEIbHBIX 3a/1a4, BHIMOTHEHUH XUMHUYECKUX
OKCIIEPUMEHTOB, CO3/IaHUM YYEOHBIX TPOCKTOB, CTPEMIICHHS K B3aWMOIIOHHUMAHHUIO W
B3aMMOIIOMOIIM B TpoLecCe OSTOW Yy4eOHOH NeATeNbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE
MIOBEJICHHE W TOCTYIIKM CBOMX TOBAPHINEH C TIO3WIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4€TOM OCO3HAHUSA MOCIEICTBHM MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHMS:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BELIECTBE M XUMHUYECKOW PEaKIMu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINE OCHOBY JUISI IOHUMAHUS CYITHOCTH
HAY4YHOH KapTUHBI MUpA, MPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS MPUPOJBI,
B3aMMOCBSI3SIX 4EJIOBEKa C TPUPOJHON Cpelod, O pOoJM XUMHUH B TO3HAHWH JTHX
3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHBBI, HAlpaBlIeHHbIE Ha TIOJYYCHHWE HOBBIX 3HAHHWA 110 XHUMUH,
HEoOXoAuMBbIE Ui OOBSCHEHHMS HaONI0JaeMbIX IPOLECCOB U SABJICHMI, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSTEIbHON pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHMTEPATypOH, JOCTYNMHBIMH TEXHUYECKUMHU CPEJICTBAMH
MH(OPMALMOHHBIX TEXHOIOTHII;



uHTepec K OOy4YeHHIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa3oBaHuI0, MPOEKTHON U UCCIIEOBATEIBCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH U YPOBHS 00Y4YECHHS B JaJIbHEHIIEM;

4) dopmupoBaHusi KyJbTYPbl 310POBbSI:

OCO3HAHUE LIEHHOCTHU KU3HHU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JI0pPOBbIO, YCTAHOBKU HA
3IOPOBBIM  00pa3 JKW3HM, OCO3HAHME IMIOCIEJACTBUI UM HENpPUATHE BPEIHBIX MPHUBBIUEK
(ynotpeOneHusi aJKoroJisi, HApPKOTUKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIIOJICHUS MPABUII
0€30MacHOCTH NP OOPALIEHUHN C XUMHUUYECKUMHU BELIECTBAMH B OBITY U pealbHON KU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEPEC K MPAKTUYECKOMY M3YUEHHIO TIpodeccuil U Tpyna pa3indHOro poja, yBaxeHHe K TPYAY
U pe3yibTaTaM TPYIOBOM NEATENbHOCTH, B TOM YHCJE HAa OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIA BBIOOp WHIUBUIYATbHOW TPAGKTOPUHU MPOAOKEHUS
o0pa3oBaHUs C Y4€TOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U TMOTPEOHOCTEH, ycHemHoW mpodeccnoHanbHON MAESITeTbHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH aIalITUPOBATHCA B MPO(ECCUOHATILHOM cpefie;

6) 3K0JIOrM4€eCKOro BOCIIMTAHUA:

HKOJIOTUYECKH 11eJ1ecO000pa3Hoe OTHOIIEHHE K PUPO/IC KAaK HICTOYHUKY KU3HHU Ha 3eMJie, OCHOBE
€e CYIIeCTBOBaHHUsS, IIOHMMaHHE IIEHHOCTH 3J0pOBOro M Oe3omacHoro oOpa3a >KHU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYCCKOMY W IICHXHYECKOMY 3JI0OPOBBIO,
OCO3HaHHE IIEHHOCTH COOMIOACHUS IPaBUI 0€30IaCHOTO MOBEJCHHS MPH padoTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHMS, MOMydyaeMble MPHU U3YUYCHUU XUMWH, JUJIS pPEIICHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOAHON CPEHOM, Uil IMOBBILICHHS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS INI00ATLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTell MX pelleHus
MOCPEJICTBOM METOJIOB XMMHUH, IKOJOTUYECKOTO MBIIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIIMAIbHOM MPaKTHKE.

MeranpeamMeTHble pe3yabTaThl

B cocraBe MeTampeaMETHBIX pe3yJNbTaTOB BBIICISIOT 3HAYUMbBIE JJs  (OPMHUPOBAHUS
MHPOBO33pEHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOpHs, MPHUHIUI, TUMOTE3a, (HAKT, CHUCTEMA,
MPOLIECC, DKCIEPUMEHT U JIp.), KOTOPbIE HCIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeAMETax U MO3BOJISIIOT Ha OCHOBE 3HAHHMM U3 3TUX MPEIMETOB (POPMUPOBATH MPEACTABICHHUE O
[EJIOCTHOW HAyYHOW KapTUHE MHpa, U YHHBEpcajbHble yuyeOHbIE AeWCTBUS (ITO3HABaTeNbHEIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpble OoOecreunBaloT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOI 1eATebHOCTH.
Ilo3naBaTenbHbIE YHUBePcAJIbHbIE YUeOHbIE AeiCTBUS

ba3zoBble Jiornyeckue 1eMCTBUA:

YMEHUS HCIIOIb30BAaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS] MPU OCBOSHWW 3HAHHM: PAcCKphIBATh
CMBICT XUMHUYECKHX TIOHATUH (BBLACNATh WX XapaKTepHble MPH3HAKW, YCTaHABIIMBATH
B3aMIMOCBSI3b C JPYTHMH TIOHSATHSMH), HCIIOJNB30BATh TMOHATHSA JUISI OOBSICHEHHS OTICITBHBIX
GakTOB W SBJICHHI, BBHIOMpPATh OCHOBAaHUS W KPUTEPUU JUIS KIACCU(DUKAIMH XUMUYECKHX
BEIIECTB M XUMHUYECKHX pEaKIMi, YCTaHABIMBATh MPUUYNHHO-CIICICTBEHHBIC CBSI3H MEXKIY
00BEKTaMU W3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYX ACHHs (MHIYKTHBHBIC, JE€IyKTHBHBIC, TIO
aHAJIOTHH), IeJIaTh BBIBOJIBI U 3aKTIOUCHUS;

YMEHHE TPUMEHSATh B TMpOIECCe MO3HAHHWS MOHATHUS (TMPEAMETHBIE U MeTanpeaMeTHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIONb3yeMble B XHWMHUH, MPEOOPa3OBBIBATH IIUPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CHUMBOJI JIEMEHTA),
XuMu4eckass (opmylna W ypaBHEHHE XUMHUYECKON peakIuu — TpPHU PEIICHHH Y4eOHO-
MO3HABATENBHBIX 33/1a4, C Y4YETOM OTHX MOJEIbHBIX [MPEICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3YYa€MbIX OOBEKTOB — XHMUYECKUX BEIIECTB U
XUMHUYECKHX PEaKINii, BBISBIATH OOIMME 3aKOHOMEPHOCTH, MPUYUHHO-CIICCTBEHHBIC CBS3H H
MPOTUBOPEYHS B U3y4aEMBIX IIPOIECCAX U SIBJICHUSIX.

ba3zoBble ucciienoBare/ibCKue 1eCTBUSA:



YMEHME HCII0JIb30BATh [TOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B
Ka4yecTBE OCHOBBI Ul (hOPMUPOBAHUS THUIIOTE3bI 0 MPOBEPKE MPABHILHOCTH BBICKAa3bIBAEMbIX
CYKJIEHUH;

npuoOpeTeHre OomnbiTa M0 IUIAHUPOBAHMIO, OpraHU3alMM M IPOBEACHUIO YYEHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HA0II0aTh 32 X0JA0M IPOIIecca, CAMOCTOSTEIHLHO MPOTHO3UPOBATH €T0
pe3yibTar, (GopMyIMpOBaTh OOOOLIEHMS M BBIBOJBI 10 PE3yJIbTaTaM IPOBEIEHHOIO OIIBITA,
UCCIIEIOBaHMS, COCTABIISATh OTYET O MPOICTaHHON padoTe.

PatGora ¢ undopmaumeii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATH U HHTEPIPETUPOBATH WH(POPMALMIO PA3TUYHBIX BHUIOB H
dopM mpezacTaBieHus, NOIY4aeMyl0 U3 Pa3HbIX UCTOYHHMKOB (HAyYHO-IIOINYJSIpHAs JUTEparypa
XUMHYECKOTO COJIEpXKAHMsI, CIPABOYHBIE IOCOOMS, pEecypchl HMHTEpHETa), KPUTHUYECKH
OLIEHUBATh IIPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE TMPHUMEHATh Pa3IUYHbIe METOJAbl M 3alpoChl MPHU MOUCKE U O0TOOpe MHPOpMaLUU H
COOTBETCTBYIOLMX JAHHBIX, HEOOXOJUMBIX IS BBIIIOJIHEHHS YU€OHbBIX U IIO3HABATENIbHBIX 3a/1a4
OTIPENIeICHHOTO THUIA, MPHOOpPETeHHE OIbITa B 00JACTH WCIOIB30BAHUS WH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOIMMH, OBIaJICHUE KYIbTYpPOH aKTHBHOT'O MCIOJIb30BAHUS PA3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpeACTaBICHUS
UHGOPMALMUM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXHBIMH CXEMaMH, AMarpaMMaMH,
npyrumu Gpopmamu rpaduku U UX KOMOWHAIMSAMU;

YMEHHE HCIOJb30BaTh M aHAIM3MPOBATh B IIpolecce Y4eOHOW M HCCIIEAOBATENbCKOM
JeSATEIbHOCTH UH(POPMALIUIO O BIMSHUU IPOMBIIITIEHHOCTH, CEJILCKOTO X03sIiiCTBa U TpaHCIOPTa
Ha COCTOSIHME OKPY’KaIoLIel IPUPOJHOMN Cpe/ibl.

KoMMmyHukaTnBHbBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

YMEHUs 3aJlaBaTh BOINPOCH (B XOJ€ Juanora u (WJId) AUCKYCCHUHM) IO CYILECTBY OOCYKIaeMoil
TeMBI, (POPMYIHPOBATh CBOU MPEIOKEHHSI OTHOCUTEIHHO BBITIOIHEHMSI IPEATIOKEHHON 3a/1a4;
YMEHMsI IPEICTAaBIIATh IOJYyYEHHBIE PE3yJIbTaThl MO3HABATEIBHON IESATEIBHOCTH B YCTHBIX H
NUCBbMEHHBIX TEKCTaxX; JejlaTh MPE3eHTAlMI0 pEe3yJbTaTOB BBIIOJHEHUS XUMHYECKOIO
JKCIepUMEHTa (JabOopaTOPHOIrO OmbITa, Ja0OpaTOpHOl pabOTHI MO HCCIIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMEHUsI y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOHM I103HaBaTEIbHOH WU
MCCJIEIOBATEIbCKON N1€ATEIbHOCTH NpPU PEIIEHUH BO3HHUKAIOUIMX MpPOOJIEM Ha OCHOBE YdeTa
O0IIMX HMHTEPECOB M COIJACOBaHUS NO3ULUH (00CcyXIeHHs, OOMEH MHEHHUSMH, MO3TOBbIE
HITYPMbI, KOOPAMHAIIMSI COBMECTHBIX JIEHCTBUH, ONpese/ieHue KpUTEPUEB MO OLEHKE KauyecTBa
BBITTOJIHEHHOM paboThI U Jp.).

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe AeiicTBUS:

YMEHHME CaMOCTOSTENBHO OINpPEAEIATh ILENN ACATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CMOCOOBI pelieHHs Y4eOHBIX M TO3HABaTEIbHBIX 3374,
CaMOCTOSITENIBHO COCTABJIATh WIM KOPPEKTHPOBATh INPEIJIOKEHHBIA aJrOPUTM JAEUCTBUU NIpPH
BBIMOJIHEHUH 33JaHUN C YYETOM IIOJIyY€HHUS HOBBIX 3HAaHMHA 00 HU3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIUAX, OIIEHUBATh COOTBETCTBHE MOIYYEHHOI'O pe3yJjbTaTa 3asBJICHHON LIeJH,
YMEHHE HCII0JIb30BATh U aHAJIIN3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUH 3a/laHU.
IIpeameTHbIE pe3yabTaThI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHMIO  O0s3aTE€IBHOIO  COJEpIKaHUf,
YCTAaHOBJIEHHOIO JaHHOM QenepaibHONl pabodeil mporpaMMoil, BBLAENSIOT: OCBOEHHBIE
o0y4aromMMHUCsT HayyHble 3HAHWSA, YMEHHS M CHOCOOBl JAEWUCTBHUM, creunupuyeckue JUis
npeaMeTHOW oOnacTu «XHUMHS», BUIBl AESITEIBHOCTH IO MOJYYEHUI0 HOBOTO 3HAHUS, €ro
UHTEpIpEeTaLNH, TPEOOPa30BaHHUIO U IPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX CHUTYallUsX.
8-ii kiacc

K konmy oOyueHuss B 8-M KJjacce IpeIMETHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMECHHI:



e pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX TOHSATHUNA: aTOM, MOJEKYJa, XUMUYECKUM
AJIEMEHT, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMech (OJHOpPOIHAs |
HEOJAHOPO/HAs), BaJCHTHOCTb, OTHOCUTEIbHAS AaTOMHAas M MOJICKYJISIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JIOJIsI XUMHUYECKOTO AJIEMEHTa
B COCAMHCHHWH, MOJSIPHBIH  00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb,
AJIEKTPOOTPHUIIATEIIPHOCTD, CTEIICHb OKHCIICHHS, XMMHYECKash peaKIlus, KiIacCu(pUuKamus
peaKIuil: peakiuy COCAMHEHUS, PEAKIIMN PA3JIOKEHHs, PEaKIIMU 3aMEILECHUsI, PeaKIun
oOMeHa, 3K30- U DHIAOTEPMUUYECKHUE PEaKIUH, TEIUIOBOU 3(PQeKT peakiuu, sSapo aroma,
JNIEKTPOHHBIA CIIOM aroma, aTOMHas OpOWTalb, paguyCc aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl W HETOJISPHAs KOBAJICHTHAs CBs3b, MOHHAS CBSI3b, WOH, KaTHOH, aHHWOH,
pacTBOp, MaccoBast 10151 BelIeCTBa (IIPOLIEHTHASI KOHIIEHTPALIMsI) B paCTBOPE;

e WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX IOHATHH W TPUMEHATH JTH
MOHSATHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAICHUN;

e HCMOJB30BaTh XHUMHUECKYI0 CHMBOJIMKY [UJIsl COCTaBleHUS (OpMysn BEIIECTB H
YPaBHEHU XUMHYECKUX PEAKIU;

e ONpENEIATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OHWHApHBIX COCIWHECHHSIX, CTCIICHb
OKHCJICHUSI JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, PUHAIICKHOCTh BEIIECTB K
ONpeAeNIEHHOMY KJaccy COEQUHEHH 1o QopmyaaMm, BHJI XHUMHYECKOH CBS3U
(KoBaJIeHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCIUHECHUSIX

e packpeiBaTh cMmbica Ilepuogmyeckoro 3akona J[.M. MenpeneeBa: J1eMOHCTPUPOBATH
MMOHMMAHUE TMEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XHMMHMUYECKHX 3JIEMEHTOB OT HUX
nonoxkenuss B Ilepuoamueckoil CHCTEME, 3aKOHOB COXpPaHEHHS MacChl BEIICCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHA ABOTaIpo;

e OMNHWCHIBATH U XapakTepuzoBaTh Tabnuunyio ¢opmy Ileprmoguueckoil CUCTEMBbI
XUMUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATHS «TJaBHas moAarpymnmna (A-rpymnma)» u
«mmoboynass moxarpynmna (b-rpymma)», Manble ¥ OONBIIME TEPUOMABI, COOTHOCUTH
o0o3HaueHus, KoTopsle uMeroTcst B Tadiuie «llepuoanueckas cucTeMa XMMHYECKHX
snemenToB [[.M. MeHnaeneeBa» ¢ UYHUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsia sapa, oOIiee 4YHCIO DSJIEKTPOHOB U
pacrnpeeneHne Uux Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIAaCCU(PUIIUPOBATh XMUMHYECKUE AJIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA, XUMUUYECKHE
peakuuu (0 4YMCIy M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY
shdexry);

e XapaKkTepu3oBaTh (OMHCHIBATh) OOIIME XHMHUYECKHE CBOMCTBA BEIIECTB pPA3IUYHBIX
KJIaCCOB,  TMOJTBEpXAasi  ONMUWCAHUE TNPUMEPaMHU  MOJIEKYJSAPHBIX  ypaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUi;

e TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT WX KAaYECTBEHHOTO COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUM B pa3IMUHBIX YCIOBUSIX;

e BBIYHUCIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJII0 XUMHUYECKOT0 dJIEMEeHTa 1Mo (popMyse COeIMHEHHs, MaCCOBYIO OO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 110 YPABHECHUIO XUMUYECKON PEAKITUN;

e TMPUMEHATH OCHOBHBIE OIEpPAlMU MBICIUTEIBLHON JEATENbHOCTH — aHAIM3 M CUHTE3,
CpaBHEHHE, 0000IIEHNEe, CUCTEeMATH3aInI0, KIACCU(DUKAIINIO, BBISIBICHHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JUIsI M3Y4YEHHUS CBOMCTB BEIIECTB M XMMUYECKHX PEaKIUH,
€CTECTBEHHO-HAyYHbIE METOJIbI TIO3HAHUS — HAOIIIO/ICHHE, U3MEPEHUE, MOJICITUPOBAHHE,
AKCIEPUMEHT (peanbHbI U MBICICHHBIN );

e CJENOBAaTh TpaBWJaM TIOJH30BAHMSI XHUMHYECKOW TIOCYI0M W  J1abOpaTOpHBIM
o0opynoBaHUEM, a TakKe MpaBWiIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITTOJTHEHHUIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB IO TTOJYYCHHUIO U
cOOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA W KHUCIOPOJA), HPHUTOTOBICHUIO
pacTBOPOB C OMNPEEIECHHOW MAacCOBOM J0JIe PaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U



MPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI I10 PACIO3HABAHHUIO PACTBOPOB LIEIOYEH H
KHCIIOT C TOMOIIbIO MHAUKATOPOB (JIAKMYC, (peHON(PTANTECUH, METHIOPAHK U JIp.).
9-i1 ks1ace
K xonmy oOydeHus B 9-M KJiacce IpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTh y OOYJAIOIIUXCS YMEHUH:

e pacKphIBaThb CMBICII OCHOBHBIX XMMHUYECKHX IOHATUN: XUMHUYECKHM 3JIEMEHT, aToM,
MOJIEKYJIA, HOH, KaTUOH, aHUOH, MPOCTOE BEUIECTBO, CI0KHOE BEILIECTBO, BaJCHTHOCTb,
3JEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIEHHUS, XUMHUYECKas peaklus, XUMHUYeCKas
CBSI3b, TEIUIOBOU 3(PQEKT peakiuu, MOIb, MOJSPHBIA 00BEM, PacTBOpP, IJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJCKTPOJIUTHYECKAs AUCCOLUAINS, peaklUu HOHHOro oOMeHa,
KaTrajau3aTop, XUMHUYECKOEC paBHOBECHE, OOpaTUMbIE U HEOOpaTUMBIC pPEaKIIHUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, aJUIOTPOMNUsi, aM(pOTEPHOCTh, XMUMHYECKas CBI3b (KOBaJCHTHAS,
WOHHAs, METAJUIMYECKasi), KPUCTAJUIMYECKass PELIeTKA, KOPPO3Us METAJUIOB, CILIABHI,
CKOPOCTb XMMHYECKOW pPEakUHUH, IpeAesbHO jaonyctuMmas KoHueHrpauusa [IJIK
BEILIECTBA;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX IOHSATHH M IPUMEHSTH 3TH
MOHATHUSA NPU ONKMCAHUY BEIIECTB U UX MPEBPALICHUN;

e JWCIOJB30BaTh XHMHUYCCKYI0 CHMBOJIMKY JUISI COCTaBlieHUS (OpPMysn BEIIECTB W
YpaBHEHUN XUMUYECKUX PEAKIUN;

e OMpPEIEATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B COCIUHECHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJJICKHOCTh BELIECTB K ONPEACICHHOMY KJIacCy COCAMHEHUN
mo QopmynaaMm, BUJ XUMHUYECKOW CBS3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B
HEOPraHMYECKUX COCIMHEHUSIX, 3apsj MOHA TI0 XUMUYECKOU (hopMylie, XapakTep Cpeibl
B BOJIHBIX pPAacTBOPAX HEOPraHMYECKHX COCAUHEHHUH, THI KPUCTAJUIMYECKOW PEHIETKH
KOHKPETHOI'O BELIECTBA;

e packpsiBaTh cMbicha [leproanueckoro 3akona .M. MeHneneeBa u JEMOHCTPUPOBATH €0
MOHMMAaHMUEe: OIMHCHIBATh W XapakTepu3oBaTh TabmuunHyto ¢opmy I[lepuogunueckoit
CUCTEMbl XMUMHUYECKUX OBJEMEHTOB: pa3nvaTh IOHATUSA «rJ1aBHas mnoarpynma (A-
rpynmna)» u «mnobounas mnoarpynna (b-rpynma)», manble u OONBIINE TMEPUOJIBI,
COOTHOCHUTH 0003HAYEHUS, KOTOPHIE UMEIOTCSI B IEPUOIUYECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsij sjpa,
o0l1iee 4KciIo JIEKTPOHOB U PACIIPENETICHUE MX IO DJIEKTPOHHBIM CIIOSIM), OOBSCHATH
o0mIre 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB JJIEMEHTOB M WX COEAMHECHUN B
NpeJienax MajblX NEPUOIOB U IIIABHBIX MOATPYIII C YYETOM CTPOEHHUS X aTOMOB;

e KJacCUPHUIMPOBATH XUMUYECKHE DIIEMEHThI, HEOPTaHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (1o YUCIy W COCTaBY YYAacCTBYIOUIMX B PEAKIUHU BEIIECTB, MO TEMJIOBOMY
3¢ (deKTy, Mo N3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMHUYECKHIX AJIEMEHTOB);

e XapakTepW30BaTh (OMHCHIBATH) OOIMHME H CHeNUPUISCKUEe XUMHUYECKHE CBOWMCTBA
MPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPKIasi ONMUCAHUE MPUMEPAMH MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

e COCTaBJISITh YPABHEHUS DJIEKTPOIUTUYECKOW AUCCOLUMALIMU KHUCIOT, IIEIOYEH U COJIEH,
TIOJTHBIC W COKpAIICHHBIC YPAaBHEHHS PEAKIM MOHHOTO OOMEHa, YPaBHECHHS pPEaKIui,
MOATBEPKIAONIMX  CYLIECTBOBAHME TEHETUYECKOM CBS3M MEXAY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHUCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX pPEAKLMUN IOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OaylaHca 3TUX PEaKInid;

e IPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOKHOCTH
MIPOTEKAHUS XUMUYECKHUX MTPEBPAILCHUI B Pa3IMUHBIX YCIOBUSIX;

e BBIUUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MacCCOBYIO
JIOJII0 XUMHUYECKOI0 3JIeMEeHTa 1Mo (popMmyse COeIUHEHHsI, MaCCOBYIO JIOJII0 BEIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMHUECKON PEAKIIUU;



coOnrofaTh TMpaBWiIa TOMB30BaHUS XUMHUYECKOW TOCYAOH ©  Jab0paTOpHBIM
o0opynoBaHMEM, a TaKXe IpaBUjia OOpaIlleHUs C BEHIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSMHU TI0 BBIMOJIHEHUIO JTA00PATOPHBIX XUMUYECKHUX OIBITOB 10 MOTYYCHHIO U
coOMpaHunIO Ta3000pa3HBIX BEIIESCTB (AMMHAKa M YIJIEKHUCIIOTO Trasa);

MPOBOJUTH PEAKLMH, MOATBEPKIAAIOIINE KAYECTBEHHBIM COCTAaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM TyTeM XJOpUI-, Opomua-, uoaua-, kKapOoHat-, docdar-,
CWIHKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI HM3YYEHHBIX
METAJJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEILIECTB;
MIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON JAECATEIbHOCTH — AaHAIU3 U CHHTE3,
CpaBHEHHE, OOO0OIICHHE, CHCTEeMaTU3allMI0, BBIABICHUE MPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — I M3Y4YEHUs CBOMCTB BEIIECTB M XUMHYECKHUX pEaKUUW, €CTECTBEHHO-
Hay4HbBIC METOJIbI IIO3HAHKS — HAOJI0/IEHNEe, U3MEPEHUE, MOJCIIUPOBAHUE, SKCIIEPUMEHT
(peaJIbHBIN U MBICIIEHHBIN ).

Ilepeyens (komuukaTop) pacnpenaejeHHbIX MO KJaccaM IMpoBepsieMbIX TPeDOBaHUM K
pesyiabTratam OOII OOO u 3/1eMeHTOB coepKAHUS 110 XUMUM

8 kuacc

IIpoBepsiemble TpeGoBaHus K pe3yiabTraram ocBoeHus OOII

Kon
nposepsieMoro  |[IpoBepsiembie npeameTHsie pe3yabTaThl ocBoenuss OOII OO0
pe3yjabTara
1 [To Teme: «IlepBoHauanbHbIE XUMUYECKUE TTOHATHUS»
pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IMOHATHUMA: aTOM, MOJIEKYJa,
XUMUYECKUM 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBAa, MOJIb, MOJIApHAas Macca,
1.1 MaccoBast JIOJIsl XUMHUYECKOTO AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
XUMHYECKas peakiusi, KiacCu(UKalMs peakiuil: peaklud COCTUHEHWUS,
peaKIMu Pa3IoKEeHHs, PEaKlUM 3aMEIIeHUs, PeaKIuu OoOMeHa, JK30- U
SHAOTEPMHUUYECKUE peaklHuu, TeraoBod dPQexT peakiuu, pacTBop,
MaccoBas JIOJIsI BEIMIECTBA (MPOIEHTHAsI KOHIICHTPAIIKS) B PAaCTBOPE
12 WJUTFOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX TOHATHH U
' MPUMEHATH 3TU MTOHATHUS MIPU ONMCAHUM BEUIECTB U UX MPEBpPALICHUN
13 WCIONIb30BaTh XUMHUYECKYI0 CHMBOJHKY [UJII COCTaBleHUS (opMyl
' BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN
14 pacKkpbiBaThb  CMBICI  3aKOHOB  COXpaHEHUSI  MacChl  BELIECTB,
TTOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHsI, 3aKOHA ABOTaIpO
1.5 OTIPEIEIIATH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
16 KJIacCUPUIIMPOBATh XUMHYECKHE peaknuu (10 YHUCIy ¥ COCTaBy
' YUYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY (P HEKTY)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
18 BBIYUCIISITh MAacCOBYIO JIOJII0 XHUMHYECKOTO »dJIeMEeHTa 10 (dopmyse
’ COEIUHEHNS,
1.9 BBIUUCIIATH MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSITh €CTeCTBEHHO-HAyYHbIE METOJABI TO3HAHWS - HaOIOaeHUE,
) U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIH)




ITo Teme: «BaxuHenmme npeacTaBUTENIM HEOPTaHUYECKUX BEILIECTBY

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHWUMHWYCCKUX IMOHSATHUH: OKCHJa, KHCJIIOTa,
OCHOBAaHHUE, COJIb

2.2

ONpeAeATh IPHUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY Kjaccy
coeuHeHui o popMynam

2.3

KJ'IaCCI/I(i)I/II_[I/IpOBaTB HCOPIraHN4YC€CKUEC BCIICCTBA

24

XapaKkTepu30oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Ias OMHCAHUE MPUMEpPaAMU MOJEKYISPHBIX
yYpaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX peaKni

2.5

IIPOrHO3MPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOI'O
COCTaBa, BO3MOXHOCTH IPOTEKAHMS XMMHYECKHMX IIPEBPALLCHUNA B
Pa3JIMYHBIX YCIOBUIX

2.6

CJIEIOBATh MPABUJIAM ITOJIH30BAHUS XUMUYECKOW MTOCYION B TaOOPaTOPHBIM
o0opynoBaHuEeM, a TakXke IMpaBHJaM OOpalleHUs C BeEIIeCTBAMU B
COOTBETCTBUHN C HHCTPYKIUAMU I10 BBIITOJTHEHHUIO JIa60paTOpHI>IX
XUMHYECKHUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(BomopoAa M KHUCIOpPOAA), MPUTOTOBJIECHUIO PACTBOPOB C OMNPEACIEHHOMN
MaccoBOU J10JIell pacTBOPEHHOTO BEIIECTBA, IJIAHHUPOBATH U MPOBOAUTH
XUMUYECKUE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIETIOYEH U
KHCIIOT C MTOMOIIBIO0 MHAUKATOPOB (JaKMyc, (heHon(Tanent, METUIIOPAHK U

apyrue)

2.7

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON pEaKIUN

ITo teme: «llepuonnueckuii 3aKoH U Ilepuognyeckas cucremMa XUMHUYECKHX
snemenToB JI. M. MenneneeBa. CTpoeHue aTtoMoOB. XUMHUYECKas CBS3b.
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIEC PEAKIIHI

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX NOHSTHUH: SApO aroma,
ANIEKTPOHHBIN CJIOW aToma, aTOMHasi OpOuTalb, paguyc aroMa, XUMHUYECKas
CBSI3b, HOJIIpHAast u HEMoJIsIpHast KOBQJICHTHAs CBSI3b,
ANEKTPOOTPHULATEIbHOCTh, MOHHASI CBSI3b, MOH, KaTHOH, aHMOH, CTENEHb
OKHCJICHUS

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC S3JICMCHTHI

33

ONHKCBHIBaTh M XapakTepu3oBaTh TabnuuHyto Qopmy Ilepuoanyeckoit
CHCTEMBl XHMHYECKHX DJIEMEHTOB: pa3inyaTh TIOHSATHS  «TJIaBHAs
noxrpymnmna (A-rpymnmna)» u «mobdounas noarpynna (b-rpymmna)y, «Manbsie» u
«OoJbIINEY IEPUOABI

34

packpsiBaTh cMbica  [lepuomnueckoro 3akona .M. Menaeneesa:
JEMOHCTPUPOBATh TOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTU CBOMCTB
XUMHUYCCKHUX DJICMCHTOB OT UX ITOJIOXKCHUS B Hepnogmqecxoﬁ CHUCTEME

3.5

COOTHOCUTH 0003HAYEHHUS, KOTOpbIe UMeIOTCs B Tadnuie «llepuonnueckas
cucteMa xumuueckux odjaeMmeHTtoB J[.M. MengeneeBa» ¢ 4YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M
3apsan  siapa, oOIIee YHCIO JJIEKTPOHOB M paclpeleleHue HUX 10
AJIEKTPOHHBIM CJI0SIM)




3.6

OMPCACIIATL CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

3.7

ONpeNesTh BHJ XHUMHUYECKOW CBSI3M (KOBaJCHTHasT W HOHHAas) B
HEOPTraHWYECKUX COCTUHECHUSX

IIpoBepsieMble J1€MEHTBI COePKAHUSA

Kox

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

1

HepBOHa‘laJ'IBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

[Tpeamer xumuu. Posb XMMHU B JKU3HHM 4YelOBeKa. XUMMs B CHCTEME Hayk.
Tena n BemecrBa. dusnyeckue CBONCTBA BEUIECTB. ArperaTHOE€ COCTOSIHHE
BEILIECTB

1.2

[TonsTre o MeTofax mo3HaHus B XuMuu. Yucrteie BemectBa U cmecu. CriocoOsl
paszaeneHus cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuyeckue djieMeHThl. CHMBOJIBI  XHMHYECKHX
OJICMCHTOB. HpOCTLIC X CJIO0XXHBIC BC€IICCTBA. ATOMHO-MOJ’ICKy.]IﬂpHOC yY4eHuUue

1.4

Xumnaeckas Gpopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocTaBa  BemlecTB.  OTHocuTenbHas ~ aroMHas — Macca.
OtHocuTenbHAA MOJIEKYIIIpHAs Macca. MaccoBast 1011 XUMHUYECKOr0 3JIEMEHTa
B COCAMHECHUU

1.5

KomnuectBo BemectBa. Monb. MousipHas macca. B3auMMocBsA3b KOJIMYECTBa,
Macchl W 4YHCIa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCIUHEHUI

1.6

Pusnueckue U XUMUYECKUE SBICHUA. XHMMHUUYECKash peakuus U e€ NPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BellecTB. XuMuueckue ypaBHeHus. Kiaccugukanus
XMUMUYECKHUX peaKkuil (COeAMHEHUs, pa3IoKeHus, 3aMEeLIeHNs], OOMEHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOHU MOCYA0H, C MPaBUIIaMU
paboTel B Jaboparopuu H TNpuéMaMu OOpamieHuss ¢ J1abopaTOPHBIM
o0opynoBaHHEeM, HU3y4YeHHE U ONHCaHHE (PHUIUYECKHX CBONCTB 0Opa3IoB
HEOpPraHMYECKUX BellecTB, HaOmojeHue ¢u3ndeckux (MIIaBJICHHE BOCKa,
TasiHHE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE, KATIEHHE M KOHJEHCAIUs BOJIbI) U
XUMUYECKUX  (TOpEHHE  CBEUM, NPOKAIMBAaHUE  MEAHOW  IMPOBOJIOKH,
B3aMMOJICHCTBUE MeJIa C KHCJIOTOM) SBJICHUM, HAOIIOACHHE H OIMCAHUE
MPU3HAKOB TMPOTEKAHMS XMMHUUYECKMX peakuuid (pas3ioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapus, pPa3joKEeHUE
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJEHCTBUE Kelle3a C PACTBOPOM
com meau(Il), uzyuenue crocoOOB pasjeneHus cMece (C TOMOIIbI0 MarHuTa,
bunbTpOBaHUE, BHIAPUBAHUE, AUCTUIUIAIMS, Xpomarorpadus), MpPOBEIACHHE
OYMCTKH TTOBAPEHHOM COJIM, HAOIIOJCHUE U OTTMCAHUE PE3YJIbTATOB MPOBEICHUS
ONBITAa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3/aHHE Mojelen
MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxneliue npencTaBuTeN HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmeck razo. CocrtaB Bo3ayxa. Kuciopon — 3j€eMEHT W IPOCTOE
BelecTBo. HaxokneHue Kuciopoaa B Mpupoje, (GU3NMYeCKHe U XUMUYECKHE
cBoricTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue kuciopoma. CrocoObI
MOJIyYeHUsI KHUCIIOpoia B JabopaTopud M MPOMBIIUIEHHOCTH. KpyroBopor
Kucioposa B mpupojie. O30H — aIoTpornHas MoaupuKaus KUCIopoaa




2.2

TennoBoil 3¢ heKT XMMUIECKOH peakiny, TEPMOXUMHUYECKUE YPAaBHEHHS, 3K30-
Y SHAOTEPMHUYECKUE peakuuu. TomInBo: yroiab U MeTaH. 3arpsa3HEHUE BO3AYXA,
yCHIICHUE TTAPHUKOBOTO 3P PeKTa, pa3pymieHue 030HOBOTO CIIOS

2.3

Bonopon — sneMeHT u npocroe BeuecTBo. Haxoxaenue Bogopoaa B Ipupoje,
bU3MYEeCKHe W XUMHUYECKHE CBONCTBA, NMPUMEHEHHE, CIOCOOBI IMOTy4YEHUS.
Kucnots! u conu
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Monsipabiit 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM

2.5

dusznyeckrue CBOWCTBA BOJAbl. Bojga kak  pacTBopuTelb. PacTBOpBIL.
Hacpiiennble M1 HEHACHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBass 10s BelIecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B IpHUpoAe M B KHM3HU 4enoBeka. Kpyrosopor
BO/IbI B MPUPOJIE. 3arpsi3HEHUE MIPUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOJTHBIX
BOJ,

2.6

Krnaccudukanus Heopranmueckux coequHeHwnid. Okcuubl. Kitaccupukanus
OKCHJOB: coneoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, amQoTepHble) U
HecoseoOpasyomue. Homenknarypa okcunoB. Pu3nyecKue U XUMHUYECKHE
cBoMcTBa OKCUI0B. [ToimyueHue okcuaoB

2.7

OcHoBanus. Kiaccudukanuss ocHOBaHMI: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHkiarypa ocHOoBaHuM. PU3HUYECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHui. [Tonyyenne ocHoBaHHUi

2.8

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucinor. ®dusnueckue u
XHMHUYECKHe cBoMcTBa KkuciaoT. Psn aktuBHocTH MeTaiuioB H.H. bekerona.
ITony4yenue kucmot

2.9

Comu. Homenknarypa cosneii. dusndeckue M XUMHYECKHE CBOWMCTBA COJICH.
ITony4yenue conen

2.10

I'eneTnueckas cBsI3b MEKAY KiIaCCaMU HECOPTaHNUYCCKUX COE€IUHEHUI

2.11

XUMHYeCKNHU JKCIIEPUMEHT: KaueCTBEHHOE OIpeICIICHUE
CoOJIepKaHusl KUCTIOpOoJia B BO3AyXe, MOJTy4YeHHe, COOMpaHue, paclo3HaBaHue U
W3y4eHUE CBOMCTB KHUCJIOPOJa, HAOMIOJIEHHE B3aMMOJICUCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHSI BO3HMKHOBEHHSI M IMpPEKpaIleHUs TOpeHus (moxapa),
03HAKOMJICHHE ¢ OOpaslamMu OKCHIOB M ONMUCAaHWE WX CBOWCTB, MOJydYEHHUE,
coOupaHHe, paclo3HaBaHME€ M W3YYEHHE CBOWCTB Bojopoja (ropeHue),
B3auMojieicTBue Bogopona ¢ okcuaom Menu(ll) (BO3MOXKHO HCIOIB30BaHUE
BUJICOMATEpHANIOB), HaOIIOJeHNEe 00pa3loB BEMIECTB KOIUYECTBOM | MOIb,
HCCIIEIOBAaHUE  OCOOCHHOCTEM  pacTBOPEHHsS]  BEHIECTB C  PA3IUYHOU
pPacTBOPUMOCTbIO, TPUTOTOBJIEHHE PACTBOPOB C OMNPEAEIEHHOM MaccOBOU
JIOJIE  pacTBOPEHHOTO BEHIECTBA, B3aWUMOJICHCTBHE BOJBl C METAJIAMH
(HaTpueM U© KanblLHUeM) (BO3MOXKHO HCIIOJNb30BAaHUE BHJIEOMATEPHUAIIOB),
OTpeNieJICHUe PACTBOPOB KHCIOT M TICJIOYEH C TMOMOIIBI0 HHANKATOPOB,
UCCIIEIOBAaHNE OOpa3I[0OB HEOPTraHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HaOIOZIcHUEe W3MEHEHUS OKpPacKM WHIAMKATOPOB B pacTBOpax KHUCIOT H
miesouel, n3ydeHue B3aumozercteus okcuaa meau(ll) ¢ pactBopoMm cepHoit
KUCJIOTBI, KHUCJIOT C METa/ulaMH, pPEaKIud HEeUTpau3aluM, TMOJyYeHUE
HEpPacTBOPUMBIX OCHOBaHMH, BRITECHEHHE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa
COJIM, PELICHHE SKCIEPUMEHTAIBHBIX 3a7ady Mo TeMe «BakHelme Kiacchl
HEOPTraHUYECKUX COCAMHEHUII




[lepuonnueckuii 3akoH u llepuoaudeckas cucrema XHMHYECKHX JJIEMEHTOB
HA.N. MenneneeBa. CTpoeHre aTOMOB. XHUMHUYECKass CBsI3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble TOMBITKM KJIACCH(PHUKAIMA XUMHUYECKHX d3JeMeHTOB. [lonartue o
rpyImnax CXOJHBIX 3JEMEHTOB (ILEJOYHBbIE U ULIEJTOYHO3EMENIbHbIE METaJlIbl,
rajloTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT am{QoTepHbIC
OKCH/JIbl U TUJPOKCHIBI

3.2

Ilepnonnueckuit 3axoH. Ileproauyeckas cucrema XuMu4eCKux snemeHTos 1. 1.
Menpneneesa. Koportkonepuognas U JUIMHHOIIEPUOAHAS bopmbl
Ilepuonnueckoir cucreMbl XuUMHYeCKuX d3ieMeHTOB JI.MI. Menneneesa.
Ilepuonsl u rpynmnbl. PU3HYECKHH CMBICT IMOPSAKOBOIO HOMEpPA, HOMEPOB
IIEPUOJIa U IPYIIIBI 2JIEMEHTA
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Crpoenne aromoB. CocraB aroMHbIX sanep. M3orombl.  DIEKTPOHBI.
CtpoeHue IeKTPOHHBIX 000J0YeK aTOMOB MEPBhIX 20 XUMHUYECKHUX JIEMEHTOB
Ilepnonnueckon cucremsl .M. MenneneeBa. XapakrepucTuka XUMHUYECKOIO
3JIEMEHTA MO ero nosoxkeHuro B [lepunoanyeckont cucreme JI.1. Menaeneena
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3aKOHOMEPHOCTH M3MEHEHHMS pajJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB MO TPYIIAaM H IEPUOJAM.
3nauenue llepuoguueckoro 3akoHa u Ilepuoauyeckoil CUCTEMBI XUMHYECKHUX
AJIEMEHTOB ISl pa3BUTUS Hayku W npaktuku. .M. MennaeneeB - y4y€HbIl U
rpaKJaHuH

3.5

Xumudeckas cBi3b. KoBajieHTHas (HOJ'IHpHaH nu HeHOHHpHaH) CBA3b.
BHCKTPOOTPI/IHaTeHI)HOCTB XHMHYECKHX 3JIeMEHTOB. MloHHAs CBA3b

3.6

Crenenpb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC pCaKknunu. Hpoueccm
OKHCJICHHS B BOCCTaHOBJICHU. OKHUCIIUTENN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUH SKCIEPUMEHT: H3yuyeHue oOpa3loB BELIECTB METAIOB U
HEMETAJUIOB, B3aUMOJACHCTBUE THIPOKCHUIA LUHKA C PAacTBOpaMU KHUCIOT H
LIeJI0YEH, TIPOBEICHHUE OIBITOB, WUIFOCTPUPYIOLUIUX IPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKkLUi (TOpEeHNE, peaKLIuU PA3JI0KEHUS], COCITUHEHU)

9 kaace
IIpoBepsiembie

TpeboBaHus K pesyjbtaram ocsoenuss QOII

Konx
MPoBePSIEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIe pe3yJabTaTrhl ocBoenust OOII OO0

1

IIo Teme: «BeliecTBo 1 XUMHYECKas peakuusa»

1.1

pacKpbIBaTh  CMBICJI  OCHOBHBIX XMUMHYECKUX TOHSTHUW:  PacTBOp,
AJIEKTPOJUTBI,  HEDJIEKTPOJIUTBI,  JIEKTPOJMTHUYECKAS]  JIHUCCOLIMALNS,
peakmuu HMOHHOTO OOMEHa, Karaiu3aTop, XHWMHYECKOE€ paBHOBECHE,
o0paTuMble ¥ HEOOpaTUMBbIC PEAKIINHN, OKUCIUTENLHO-BOCCTAHOBUTEIHHBIC
peaKnK, OKHCIUTEIb, BOCCTAHOBUTENIb, OKHCJIEHHUE U BOCCTAHOBIICHHE,
annoTponusi, aM(pOTEPHOCTh, XUMHUYECKasi CBSA3b (KOBAJICHTHAs, MOHHAS,
METaJUTNYecKas), KpUCTaUIMYEeCKass  pemeéTka, CIUlaBbl, CKOpPOCTh
XMMHYECKON peaKiuu

1.2

WIUTIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH U
MIPUMCHATH OTH IMOHATHUA IMPHU OIIMCAaHHUU BEIICCTB U UX HpeBpaHleHI/Iﬁ




1.3

COCTaBJIATH ypaBHeHI/I}I BHCKTPOHHTHHGCKOﬁ aucconualnmin KHCJIOT,
IIEJI0YCH U COJIEH, MMOJHBIE M COKpAIIEHHBIE YPABHEHUS PEAKIHii HOHHOTO
oOMeHa

1.4

PaCKpbIBaTh  CYIIHOCTH OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKL[I/Iﬁ
IIOCPEACTBOM COCTABJICHUA DJICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

L.5

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON pPEAKLUU

Ilo Temam: «Hemeraiuibl W HMX coequHEHUI» U «MeTauibl U UX
COCTUHEHUI»

2.1

XapakTepu30BaTh (OMHUCHIBATh) OOIMME W CHEMU(PUIECKUE XUMHYECCKUE
CBOWCTBA NPOCTBIX M CIOXKHBIX BELIECTB, IOATBEPKAAS OIKMCAHUE
MpUMEpaMu  MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHHMI COOTBETCTBYIOILIUX
XMMHYECKUX PEaKIUi

2.2

COCTaBJISITb  YPaBHCHUA peaKHI/If/'I, MNOATBCPKAAIOIMIUX CYIICCTBOBAHUC
Te€HETUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KIJIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXHOCTH NIPOTEKAaHUS XHWMHUYECKMX NPEBpPALCHUM B Pa3IMYHBIX
YCIIOBHSIX

24

CIIeZIOBATh MPaBHJIAM IT0JIb30BaHUS XUMHUYECKOW TIOCY 10U U JTAOOpaTOPHBIM
o0opyJOoBaHHEM, a TakKe IMpaBUiIaM OOpallleHus C BellecTBaMH B
COOTBCTCTBUU C HHCTPYKIUAMUA 10 BBIIIOJTHEHHUIO Ha60paTOpHI)IX
XMMHUYECKHX OIBITOB 10 MOJIYYEHUIO U COOMPaHHUIO ra3000pa3HbIX BELIECTB
(aMMMaKa M yrieKMcIIoro rasa)

2.5

MPOBOJIUTH PEAKIINH, TIOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3IMYHBIX
BEIIECTB: pAaclo3HaBaTh OMBITHBIM MYTEM XJIOpUA-, OpOMMI-, MOAMM-,
kapOoHat-, (docdar-, cuiIMKaT-, CyiabdaT-, THAPOKCHA-UOHBI, KATHOHBI
aMMOHMSI, MOHBl H3YYEHHBIX METAJJIOB, IPHCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUIECKHUX BEIIECTB

ITo Teme: «Xumus U OKpyXkarouiasi cpeaa»

3.1

pacKpbIBaTh CMBIC OCHOBHBIX xuMMueckux moHstuid: IIJIK Bemectsa;
KOPpO3HsI METAJIOB

3.2

MPUMEHATh OCHOBHBIE ONEPAIUHM MBICIUTEIIBHON JIEATEIIbHOCTH - aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CUCTEMATH3AIUIO, BBISIBICHUE TPHUYUHHO-
CJIEACTBEHHBIX CBS3EH — JUISI U3YYEHHS] CBOWCTB BEIIECTB U XUMHYECKHX
peakuuii; ecTEeCTBEHHO-HAyYyHbIe METOAbI TIO3HAaHHWS — HaONIOJICHUE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN )

IIpoBepsiemMble 3JIeMEHTbI CO/IEP/KAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
1 BemectBo u xumnueckas peakuus. [losropenue
Ilepunonnueckuii 3akoH. [lepuoanueckas cucremMa XMMHAYECKHUX 351eMeHTOB J[.1.
MengeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
1.1 XUMHMYECKHX DJIEMEHTOB IEPBBIX TPEX NEPHOAOB, KalWs, KaldblUs W HX

COCMHEHUN B COOTBETCTBUHM C IIOJOXKEHHUEM dJEeMEHTOB B llepmommueckoi
CHCTEME U CTPOCHUEM HX aTOMOB




1.2

CrpoeHue BelecTBa: BHAbl XHUMHUYECKON CBsI3UM. THIBI KpPUCTAUIMYECKHUX
pPEmIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALINYECKON PEIIETKH
U BUJA XUMHYECKOH cBsi3u. Kinaccudukarms u HOMEHKIATypa HEOPTaHUYECKUX
BEILIECTB (MEXAYHApOJHAas W TPUBHUAIbHAS). XUMHYECKUE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCA K  Pa3IM4HbBIM  KJIacCaM HEOPraHWYECKUX  COCJAMHEHHI,
T€HETUYECKasl CBSI3b HEOPTAHMYECKUX BEIICCTB

1.3

Knaccudukaruss XuMHUecKuX peakluii o pa3IndyHbIM MPU3HAKaM (110 YHCITy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLIMU BEIIECTB, MO TEIUIOBOMY 3(dexTy, 1o
M3MEHEHHIO CTETIeHEeH OKHMCICHUS] XUMUYECKUX JIEMEHTOB, 10 00PaTUMOCTH, TI0
y4acTUIO  KaTaju3aropa).  OJK30- M JSHAOTEPMHYECKHE  peakluH,
TEpMOXMMHUYECKHE ypaBHEHUs. [IoHATHE 0 CKOPOCTH XMMUYECKOW PeaKIiu

1.4

[TonsitTue 06 0OpaTUMBIX U HEOOpPATHUMBIX XMMHUYECKHX peakuusx. [lonsrue o
TOMOTEHHBIX U TeTepOreHHbIX peakuusax. [IoHaTue o XuMH4YECKOM paBHOBECHH.
@akTophl, BIMAIOUIME HA CKOPOCTh XHMHUYECKOM peakuuu U IOJOKEHUE
XMMHUYECKOI'O PABHOBECHUS

1.5

OKHCTUTENbHO-BOCCTAHOBUTEILHBIC peaxiuu, AJIEKTPOHHBIN OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHON ~ peaknuu.  CoOCTaBJICHHE  YpaBHCHHMA
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH C UCIOJBb30BaHUEM METOJIa
AJIEKTPOHHOTO OajaHca

1.6

Teopust MEKTPOIUTHUECKON TUCCOLMALNU. DJNEKTPOJIUTHI U HEJIEKTPOIUTHI.
Karnonsl, aHnonsl. MexaHu3M JUcCOLMALUMM BEUIECTB C PA3IMUYHBIMU BUIAMU
XuMH4YecKor cBsizu. CteneHs auccouuanuu. CHUIbHbBIE U ClIa0ble JIEKTPOIUTHI.
Peakiun MoHHOrO oOMeHa. YCJIOBUS NMPOTEKaHMs peakiuii MOHHOro oOMeHa,
NOJIHBIE M COKpall€HHbIE HOHHbIE ypaBHEHHs peakiuil. CBoICTBa KHCIOT,
OCHOBaHMH M COJell B cBeTe TMpPEJICTaBIEHUH 00 SIEKTPOIUTHYECKON
nucconuanuu. KauectBeHHbIe peakiny Ha HOHBL. [IoHATHE O THMApOIN3E coen

1.7

XUMHUUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMU KPUCTATUITMYECKUX
pPEHIETOK HEOPraHMYECKUX BEIIECTB - METAJUIOB U HeMeTauioB (rpadwura u
ajamasa), CJIOXHBIX BEIIECTB (XJIOpHUJa HATpUsl); UCCIEAOBAHUE 3aBUCUMOCTH
CKOPOCTH XUMHYECKON peakIMu OT BO3JCHCTBUA pPa3IUYHBIX (PAKTOPOB;
HCCJEIOBAHME  DJIEKTPOIPOBOJHOCTHM  PAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOITMAIINM  KHCJIOT, IIelloueil W coieid (BO3MOXKHO HCIIOJIHL30BAaHUE
BHUJIEOMATEPHAIIOB); MPOBEACHHE OMBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
MPOTEKAHUs Peakiuii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BBICICHHE rasa,
oOpa3oBaHHe BOJBI); OIBITOB, HILTIOCTPUPYIOMIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pPEAKIHMil (FOpeHUE, PEAKIHH Pa3JIOKEHHS, COCIUHEHUS);
pacno3HaBaHNe HEOPTAHMYECKUX BEIIECTB C MOMOIIbIO KaYECTBEHHBIX PEaKIIUil
Ha WOHBI;, pEIICHUE IKCIIEPUMEHTATBHBIX 3a/1a4

Hemeramis! u ux COCIUHCHU

2.1

OO6mas  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIe CTeNeHn okucieHus. CTpoeHrne u GU3NYECKUe CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUYECKHE CBOWCTBA HAa NpUMEpe XJopa
(B3aumopeHcTBHE c METaJlJIaMH, HEMETaIlIaMH, IIEJI0YaMHu).
XnopoBogopoa. ConsiHast  KHCJIOTa, XUMHYECKHE CBOWMCTBA, IMOJyYEHHE,
npuMeHeHue. JleiicTBue xjopa M XJIOPOBOAOPOJA HA OPraHU3M YEIOBEKa.
Baxxneiye Xa0puabl U UX HAX0XKACHUE B IPUPOJIE

2.2

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS




aTOMOB, XapaKTepHbIe CTerneHn okucieHus. CTpoeHne u (Gpu3nuecKue CBONCTBA
IPOCTBIX BEIIECTB - KHCIOpOAa M cepbl. AJIIOTPOINHBIE MOAU(PUKAIIH
KHCII0poJla U cepbl. XUMHUUYECKUE CBOMCTBA cepbl. CepoBOJIOpOA, CTPOEHUE,
busznyeckue M XuUMHUYecKHe CcBOHCTBa. OKCHIBI cepbl KakK IPeACTaBUTEIH
KHCIIOTHBIX OKcUIoB. CepHas KUCIIOTa, PU3NYECKHE M XMMHUYECKHE CBOHCTBA
(oOmue Kak MpeicTaBUTENs Kiacca KUCIOT M crenuduueckue). XuMUUYECKHe
peakIuu, Jie)Kalke B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJYYeHHS CEpHOU
kucioTel. [Ipumenenne. Conu cepHOM KHCIIOThI, KaUECTBEHHAs peaklMs Ha
cynb(ar-uoH. HaxoxaeHue cepbl U €€ COSAMHEHHA B MpUpoe. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAloLEeld CpeAbl COCAMHEHUSIMU Cepbl (KUCIIOTHBIE JIOXKIM,
3arpsA3HEHUE BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBPAIICHUS

2.3

OOmast xapakTepucTuka 37eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUs. A30T, pacClIpOCTpaHEHUE B IPUPOJE,
¢uznueckue U XxuMudeckue cporictsa. Kpyrosopor azora B npupoje. AMMHUAK,
ero (uszuyeckre M XMMUYECKHE CBOICTBA, mnosiyuyeHue M npumeHenue. Conu
aMMOHUA, nux (bI/ISI/I'-IeCKI/Ie n XUMHNYCCKHUEC CBOfICTBa, IMPUMCHCHHUC.
KayecTBeHHast peakuys Ha MOHbI aMMOHUs. A30THas KHUCIOTa, €€ IMOJIyuyeHHe,
¢u3nueckue W XUMHUYECKHE CBOMCTBA (0OIMIME Kak IPEICTaBHTENs Kiacca
KUCIOT M crenuduueckue). Vcnonap3oBaHue HUTPATOB M COJE€H aMMOHHUS B
KaueCcTBE MHUHEPaIbHBIX yJ0OpeHHM. XUMHUYECKOE 3arpsA3HEHHUE OKpYXKaroulei
Cpebl COeIMHEHUSIMM a30Ta (KMCIOTHBIE JI0XKIH, 3arpsA3HEHUE BO3lyXa, OYBBI
1 BOJIOEMOB)
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®dochop, amnorponHbie Moaudukauu (ocdopa, puznyeckue U XUMHUUYECKHE
corictBa. Oxcun dochopa(V) u  dochopHas xucimora, G(UNIECKUE U
XUMHYECKHE CBOWCTBA, monydyeHue. lcmomnb3oBanue ¢GochaToB B KauecTBE
MUHEPATBHBIX YI0OpEeHU

2.5

Ob6mmas XapaKTepUCTHKA 3JIEMEHTOB IVA-rpynmnst. OcoOenHoctu
CTPOEHHS aTOMOB, XapaKTEPHBIE CTENEHU OKUCICHMS. YTJIEpOJ, aJNIOTPOIIHBIE
Mou(UKaAIMK, paclHpoCTpaHEHHE B MpPUPOJE, (PU3NYECKHE M XUMHUYECKHE
cBoiicTBa. AncopOuus. KpyroBopoT yriaepona B mpupone. OKcuasl yriepoaa,
ux (U3MYECKHe M XUMHYECKHE CBOWCTBA, JEUCTBHE HA >KHUBBIC OPTaHU3MBI,
NOJy4eHHEe U IMpUMEHEeHHEe. DKOJIOTHYeCKHe MPOoOeMbl, CBSI3aHHBIE C OKCHIOM
yraepona(lV); rumoreza TI00aJIBHOTO TOTEIUICHHUS KJIMMaTa; MapHUKOBBIM
3 deKT. YronbHas KUCIoTa U €€ COM, UX (PU3NYecKre U XUMHUUECKUEe CBOMCTBA,
MOJIY4YCHHUE W TIPUMCHCHHUC. KauecTBennas pCaknusg Ha Kap6OHaT—I/IOHI)I.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
XO035ICTBE

2.6

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yraepoaa (MeTaH, 3TaH, OSTWIEH, AaleTWIEH, A3TaHOJ, IJMIEPUH, YKCYyCHas
kucnora). Mx cocraB um xumuyeckoe crpoeHue. [loHstue o OHoIOrHUECKH
BO)XHBIX BEILECTBAX — JKUpax, Oenkax, yrieBoJaXx — W HMX POJIM B JKU3HHU
yeloBeka. MarepualbHOE €IUHCTBO OpPraHMYECKUX M  HEOPraHHMYeCKHUX
COEIMHEHU N

2.7

Kpewmuuii, ero pusndeckre u XuMHYeCKHUEe CBOICTBA, MOJIyYeHUE U IPUMEHEHUE.
Coenunenus kpeMHus B pupoje. OOume npeacTaBieHuss 00 OKCHIE KPEMHHUS
(IV) u xpemaueBoit kucinote. CUIMKATHI, UX UCIIOJIb30BaHUE B OBITY, MEIUIIUHE,
MPOMBILIUIEHHOCTU. BaxkHelIne cTpouTenbHble MaTEpUAIIbl: KEpaMUKa, CTEKJIO,
IIEMEHT, OeToH, >kene300eToH. [IpoOiieMbl 0€30MacHOTO  HWCIOJIB30BAHUS
CTPOUTENBHBIX MaTepUaIOB B TOBCEAHEBHOMN KU3HU




2.8

XUMHYECKUH HSKCIIEPUMEHT: H3y4eHHE OOpa3lloB HEOPraHWYECKHX BEILECTB,
CBOMCTB COJISTHOW KHCJIOTBI; IIPOBEJCHUE KAYECTBEHHBIX PEAaKLMW Ha XJIOPUI-
WMOHBl M HaOIIOJEHUE IPU3HAKOB WX IPOTEKAHMSI; OINbBITBHL, OTPA’KAIOLINE
¢du3nyecKkue U XMMHUYECKUE CBOIMCTBA I'aJIOTEHOB M MX COCIMHEHHH (BO3MOXKHO
UCTIOJIB30BaHUE BUACOMATEPHUATOB); O3HAKOMJICHHE C o00Opas3lamMu XJIOpUIOB
(raJloreHu10B); O3HAaKOMJIEHHE ¢ oOpasnamMu cepbl M €€ COeIUHEHUIMHU
(BO3MOKHO ~ HCIIOJIB30BaHUE BHICOMATEPHATIOB); HAONIOJEHHE Ipoliecca
o0yriIMBaHUs caxapa IOJ JeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI;
U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOW KHUCIOTHI, NMPOBEICHUE
KayeCTBEHHOM peakuuu Ha cyiabdar-uoH M HaOioJeHue IpHu3Haka e€
NPOTEKAHUS; O3HAKOMIIEHHE ¢ (PU3MUECKUMH CBOMCTBAMH a30Ta, Gocopa u ux
COEMHEHUN (BO3MOXHO HCIOJb30BAHUE BHEOMATEpPHAIOB), oOOpa3Lamu
a30THBIX ¥ QochHOpHBIX yHOOpeHui; moyuyeHue, cooOupanne, pacro3HaBaHue 1
W3Y4YECHHUE CBOMCTB aMMHAaKa; MPOBEACHHUE KauyeCTBEHHBIX pEaKUUid Ha HOH
amMmMoHUS W ¢ocdar- HOH W U3yYEHHE TNPU3HAKOB MX MPOTEKAHHS,
B3aMMOJCMCTBHE KOHLUEHTPUPOBAHHON a30THOM KHUCJIOTBHI ¢ MEIBIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHUJAEOMATEPUANIOB); M3yYEHUE MOJENEH KPHUCTaUIMYECKUX
peweéTok anMasa, rpagura, QyuiepeHa; 03HaKOMJIEHHE C IPOLIECCOM aAcopOIU
PacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM IPOTHUBOIa3a;
HoJy4eHue, cooupaHue, paclio3HaBaHUE M U3y4YE€HUE CBOUCTB YIJIEKUCIIOTO Ia3a;
IIPOBEJICHNE KaUECTBEHHBIX peakuil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yUECHHE
IIPU3HAKOB MX IPOTEKaHMs; O3HAKOMIIEHHE C MPOAYKIMEH CHIMKATHOU
IIPOMBIIIJIEHHOCTH; PELIEHUE 3KCIEPUMEHTANIbHBIX 3a/1a4 1o TeMe «BakHelme
HEMETAJUIBl U UX COCIIUHEHUS

MeTaisl ¥ UX COSAUHEHUS

3.1

OO0mas xapakTepucTUKa XUMUUECKUX 3JIEMEHTOB - METAJUIOB Ha OCHOBAaHUHU MX
nonoxkenuss B llepuonnueckol cucremMe XUMUYECKUX dnemeHTtoB /J[.M.
MenneneeBa u ctpoeHust aromoB. CTpoeHHe MeTauioB. MeTanmindeckast CBsi3b U
METaJUIMYecKasi  KpHUCTAIIMYEeCKass  pemérka. DIEKTPOXUMUYECKUUA P
HaIpSHKEHUN METaJlIOB

3.2

duznyeckue U XUMUYECKHe cBoiicTBa MeTayioB. OO1ue crnocoObl MOTyYeHHs
MeTasuioB. [IoHATHE O KOPPO3UH METaIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3un. CiuiaBbl (CTalb, YYT'yH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B
OBITY M IPOMBILIEHHOCTH
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[Ilenounsle MeTayIbl: MNoJIOKeHHE B Ilepuoanueckoil cucreMe XMMHMUYECKUX
anemeHToB J[.M. MenneneeBa; cTpoeHME X aTOMOB; HAXO0XJIEHHE B IPUPOJIE.
duznyeckue 1 XMMUUYECKNE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUAbI U
TUAPOKCHUIBI HAaTpUsad W KaJlus. HpI/IMeHeHI/Ie HICJIOYHBIX METAJJIOB H HX
COCIMHEHUN
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[llenouyno3eMenpbHbIE  METAJUIBI ~ MAarHMi W KaJbI[MWA:  TOJIOKEHHUE B
Ilepuoauueckoit cucreme xumuueckux 3neMeHToB [[.M. Menneneesa; crpoenue
MX aTOMOB; HaXOXJeHWe B mpupoae. PU3MYECKMEe U XUMUYECKHE CBOMCTBA
MarHusi 4 Kajplivs. BaxkHeuime coeluHEeHUs Kaiuplus (OKCUI, TUIPOKCHI,
conu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AmoMuHui: nonoxkeHue B Ilepuonnueckoll cucreMe XMMHUYECKUX AJIEMEHTOB
JI.N. MenzaeneeBa; CTpOEHUE aToMa; HaxoxkaAeHue B npupone. duznueckue u
XUMHUYECKHE CBOWCTBA aIIOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHAA |
TUAPOKCHIA ATTFOMUHUS




3.6

Kenezo: nonoxenue B I[lepuoandeckoil cucreme XxumMuieckux snementoB [1.1.
MenneneeBa; CTpOCHHME aToMa; HaXxOoXJIeHHEe B Tmpupoae. Dusznyeckue u
XUMUYECKHE CBOMCTBa »xene3za. Okcunbl, Tuapokcunbl u conu xkenesa(ll) u
skenesa(lll), ux coctaB, CBOMCTBA U MOJy4eHUE

3.7

XHUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMu METAJLIOB U CILJIABOB,
uX (QU3NYECKUMH CBOWCTBAMH; W3YYCHHE DPE3yJbTAaTOB KOPPO3UH METAJLIOB
(BO3MOHO HCIIOJIb30BaHKUE BHUACOMATEPHAIIOB), 0OCOOCHHOCTEH B3aUMOACHCTBUS
OKCHJIa Kajbllusi M HATpUs C BOJAOM (BO3MOXKHO  HCIIOJb30BAHHE
BHJICOMATEPHAIIOB); UCCIICOBAHUE CBOMCTB JKECTKOM BOJBI; MPOIECCa TOPEHUS
JKeneza B KHCIOpoJe (BO3MOXHO — HCIOJIb30BAaHHWE  BUACOMATEPHUAJIOB);
MIPU3HAKOB TMPOTEKAaHUS KAYECTBEHHBIX PEaKIMi HAa HMOHBI (MarHus, KaJbIIHs,
aqroMunmsi, unmHka, okenesa(ll) wu xenmeza(Ill), memu(Il); HaOmomeHwe u
OTIMCaHUE MPOIIECCOB OKPAITUBAHUS TUIAMEHH MOHAMHM HATPHSI, KIS U KaJIbIIHs
(BO3MOYKHO HCIIOJIb30BAHHE BHJICOMATEPUANIOB); HCCIICIOBaHHE aM(OTEPHBIX
CBOMCTB THIPOKCHAA QJIOMHUHHAS HM  THIPOKCHIA IIMHKA;  PEIICHHE
HKCIIEPUMEHTAIIBHBIX 33724 10 TeMe «BaxxHeHme MeTauibl ¥ X COSAMHEHUS

XuMus U OKpYyKaromiasa cpelia

4.1

Hosble marepuainbsl U TexHOJNOrMU. BeliecrBa U Marepuasibl B IOBCEAHEBHOU
JKU3HM 4eloBeKka. XMMHSA U 310pOBbe. be3onacHoe MCIIONb30BaHUE BELIECTB U
XUMHYECKHX peakuuid B ObITy. IlepBasg momMomp mpu XUMHYECKUX OKOTax M
OTpPaBJICHHUSX

4.2

OCHOBBI KOJIOTHYECKON TPAaMOTHOCTH. XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIICH
cpeast ITJK. Ponp Xxumuu B pelieHHu 3KoJOTrHUecKuX mpobiseM. [IpupoHbie
WCTOYHUKU YIJIEBOAOPOJOB (yroijib, MPUPOIHBIA ra3, HEPTh), MPOAYKTHI HX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XHUMHUYECKUMN SKCIICPUMCHT: U3YUYCHHUC 06p33LIOB MaTcpuaJioB (CTCKHO, CIIJIaBbI
MCTAJIJIOB, TOJIMMCPHBIC MaTepI/IaJ'ILI)

IIpoBepsiembie

Ha OI'D no xumum TpedboBanus k pesyabraram ocsoenuss QOII OO0

Kon
NpoBepsieMoOro
TpedoBaHuUs

IIpoBepsiemble TpeOOBaHUSI K IPeIMETHBIM pe3yJabTaram 0a30BOro
ypoBHs ocBoenust OOII OO0 na ocnoe PI'OC

1

[IpencraBnenue:

1.1

O TI03HAaBAaE€MOCTU SIBJIGHMH TPUPOJbI, TIOHMMaHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XUMHMUYECKOW HayKd Kak o0O0JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOmIed KyJbTyphl M HPaKTHUYECKON
JeSITeTbHOCTH YEJIOBEKa B YCIOBHSIX COBPEMEHHOTO OOIIECTBa; HIOHUMaHHE
MeCTa XUMUHU CPEAM IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJaX TO3HAHUSA, B TOM YHCJIE JKCICPUMEHTAIbHBIX |
TEOPETUUECKUX METOJaX UCCIEAOBaHUSI BEUIECTB U U3YUEHUSI XUMUUYECKUX
peakmuii; yMEHHE WCIOIb30BaTh MOJEIN JJisi OOBSACHEHHS CTPOSHUS
aTOMOB M MOJIEKYI

1.3

0 cdepax mpodeccHOHATHLHON IeATEILHOCTH, CBS3aHHBIX C XUMHEH M
COBpPCMCHHBIMU TEXHOJIOTUsAMU, OCHOBAaHHBIMH Ha JOCTHUKCHUAX
XMMHYECKON HAayKH, YTO TO3BOJHUT OO0YJAIOIIMMCSI pacCMaTpPHBATh XUMHIO
Kak cdepy cBoell Oyaymell npodeccHoHAIBHOM AEATENbHOCTH U CAETaTh
OCO3HaHHBII BBEIOOP XMMHUH Kak MPO(UIEHOTO MpeaMeTa MpU Iepexoe Ha




YPOBEHB CpeIHEro 0011ero 00pa3oBaHus

Bilagenne cucteMoil XMMHUYECKMX 3HAHMM U YMEHHME NPUMEHATH CUCTEMY
XUMHMYECKHUX 3HAaHUH, KOTOpPasl BKIIIOYAET:

2.1

BOXHENIINE XUMUYECKHE MOHATHS: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MIPOCTOE M CI0KHOE BEILIECTBO, OJHOPOAHAS M HEOJAHOPOHAS
CMECh, OTHOCUTEJIBHBIE aTOMHAas M MOJIEKYJIApHAs MaccChl, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA OOBEM, OKCHJ, KHCIIOTA,
OCHOBaHHE, COJb (CpeaHssA), XMMUYECKasl PEaKIus, peaklMu COCIUHEHNS,
peakIuu Pa3jioKEeHUs, PEaKIIMU 3aMEIICHUsI, PeaKIuu OOMEHa, TEIIOBOU
3¢ deKT peakuuu, dK30- U IHAOTEPMUUYECKUE PEAKIIUHN, PACTBOP, MACCOBAS
JIOJISl XUMHYECKOT'O 3JIEMEHTA B COSJIMHEHUH, MACCOBAsl 10J1s1 M IIPOLICHTHAS
KOHUEHTpAUMs BEUIECTBA B PaCTBOpE, SAPO aTOMa, AJIEKTPOHHBIA CIOU
aToMa, aTroMHas oOpOuTalb, paguyC aToMma, BaJECHTHOCTh, CTENEHb
OKHCIICHUSI, XUMHUYECKAs CBS3b, SJIEKTPOOTPULIATEIIBHOCTh, MOJIAPHAS U
HEMOJIApHAas KOBAJCHTHAs CBsA3b, MOHHAs CBS3b, METAJUIMYECKass CBS3b,
KpUCTaJUIMYECKass  pemeérka  (aroMHas, HOHHAs,  METaJuIM4ecKas,
MOJIEKYJISIpHAst), HMOH, KaTUOH, AaHWOH, DJJIEKTPOJMUT U HE3JIEKTPOJIUT,
BJIEKTPOJUTHYECKAs  JUCCOUHMAIMUSA,  PEaKLUH HOHHOro  oOMeHa,
OKHCJIMTEILHO-BOCCTAHOBUTEIILHBIE peakiuu, OKHCIINTEIIb n
BOCCTaHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBJICHUE, BJIEKTPOJIU3, XUMUYECKOE
paBHOBecHE, 0OpaTUMbIe U HEOOpAaTUMBIE PEaKIIUH, CKOPOCTh XUMUYECKOU
peakuuu, karanusaTtop, [1JIK, koppo3ust meTamioB, CriaBbl

2.2

OCHOBOITOJIATalOIM€  3aKOHbl XMMHUHU: 3aKOH COXpPAaHEHUS  MaccChl,
nepuoanueckuid 3akoH /.M. MenneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOraapo

2.3

TEOPUU XUMUH: ATOMHO-MOJIEKYJISIpHAS Teopus, TEOpUs
JJEKTPOJIUTUYECKON JUCCOLMALINI

Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIEH:

3.1

YMEHUE NPABWIBHO HCIIOJIB30BAaTh W3YYEHHBIE BEIIECTBA W MaTepHaIbl (B
TOM 4YHCJ€ MHMHEpaJbHbIC YJOOpEHUs, METAIJbl W CIUIABbl, MPOAYKTHI
nepepaboTKU MPUPOAHBIX UCTOUYHUKOB YIJIEBOJAOPOJIOB (YIS, MPUPOIHOTO
rasza, He()TH) B OBITY, CEIBCKOM XO3sIiCTBE, Ha MPOU3BOACTBE U TOHUMaHHE
3HAUEHUS KHUPOB, OCNKOB, YIJIEBOAOB JUIsl OpraHU3Ma 4YeJOBEeKa; YMEHHE
IIPOTHO3UPOBATH BIMSHUE BEUIECTB U XUMHUUYECKUX IPOLECCOB HA OPraHU3M
YEJIOBEKA M OKPYXKAIOILYIO IPUPOIHYIO CPENY

3.2

yMEHHE MHTErpUpPOBaTh XUMHUYECKHE 3HAHUS CO 3HAHUSAMU JAPYTUX
y4eOHBIX TPEAMETOB
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HQJIMYHME OMbITa PabOThl C PA3TMUYHBIMU HCTOUYHUKAMH HH(OpMAIMH IO
XUMUM  (HayyHass W HAy4YHO-NOMYJIsIpHAs  JIUTeparypa, CIOBapH,
CIIPaBOYHMKH, HHTEPHET-PECYPCHI)
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YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaIII/IIO O BCIICCTBAX, HUX
NpEBpallICHUAX U MPAKTHYCCKOM IMPUMCHCHUU U YMCHUC UCIIOJIB30BATH ec
JJId pCIICHUA y‘IC6H0-HO3HaBaTeJ'IBHBIX 3aga4

Bnagenue ocHoBamMM MOHSTHUHHOTO ammapaTa ¥ CHUMBOJUYECKOIO S3bIKa
XMUMHUHU Ui COCTaBJICHUS (hOpMyJ HEOPraHMYECKUX BELIECTB, ypaBHEHUH
XMMHYECKUX PEaKIMi; OCHOBaMH XuMuuyeckoil HomeHkiarypel (IIIPAC u




TPUBHAJIBHOM)

YMeHue OOBACHATH CBsI3b IOJIOKEHMsI 3iieMeHTa B Ilepumonnueckoit
CHUCTEME C YUCIIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUYECKHX

5 JJIEMEHTOB (CoCTaB W 3apsia  sjapa, oO0IIee YHCIO JJIEKTPOHOB),
pacmpenesieHueM 3JIEKTPOHOB 110 JHEPreTUYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOOB, KAIHS U KaIbIUs
[IpencraBnenue O NEPUOJUYECKONM 3aBUCUMOCTH CBOWCTB XUMHUYECKHUX
JJIEMEHTOB (paguyc aToMa, 3JEKTPOOTPULIATENbHOCT), TPOCTBIX U
6 CJIOKHBIX BEUIECTB OT IOJIOKEHUs 31eMeHTOB B Ilepnonnueckoi cucreme
(B MaJbIX MEPHOJIaX M TIABHBIX MOJrPYIIAX) U DJIEKTPOHHOTO CTPOCHUS
aToma
7 YMmenue knaccuuuupoBarh:
7.1 XUMUYECKUE 3IEMEHTHI
7.2 HEOPraHUYEeCKHE BEIEeCTBA
7.3 XUMHUYECKHUE PEAKIIUI
8 YMeHue onpenensiTh:
8.1 BAJIGHTHOCTH U CTENIEHb OKUCIICHUS XUMUYECKUX JJIEMEHTOB, 3apsi/i HOHA
39 BHJI XUMHUYECKOW CBSI3M W THUN KPUCTAUIMYECKOW CTPYKTYphl B
) COCTUHEHUIX
8.3 XapakTep Cpelibl B BOJHBIX PACTBOPAX BEIIECTB (KHUCIOT, OCHOBAHMI)
8.4 OKHCITUTENh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh PU3NUECKUE U XUMUUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCJIOPOJ, O30H, BOJAOPOA, Tpadut, amMas, KpeMHUH,
9.1 a3oT, gocdop, cepa, XJI0p, HATPUH, KaIHid, MarHUH, KaIblIUNA, ATFOMUHUI,
JKEJe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJE€ MX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOM, OKCHUIbI W THUIPOKCHABI MeTamuioB [-ITA
92 rpyn, amomunusi, Mmeau (II), uunka, xeneza (II u 1), okcuawl yriaepona
' (I u 1IV), xpemuaus (IV), azora u dochopa (IIl u V), cepsr (IV u VI),
CepHHUCTasi, cepHas, a30TucCTas, a30THas, ¢ocdopHas, YroibHas,
KpPEMHHEBAsI KMCJIOTA U UX COJIM)
MMPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT
93 WX COCTaBa U CTPOEHHUSA, NPUMEHEHUE BEUIECTB B 3aBHUCHUMOCTH OT HX
' CBOWCTB, BO3MOXKHOCTh TIPOTEKAHUS XUMHUYECKUX TMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSIX
10 YMeHHe coCTaBIsATh MOJIEKYJISIPHbIE U MOHHbIE YPABHEHMS PEAKIIMil, B TOM
quCIe:
10.1 peaxiuiit HFOHHOTO OOMeHa
10.2 OKHCIIUTEIHHO-BOCCTAHOBUTENbHBIX PEaKIIUi
10.3 WUTIOCTPUPYIOIINX XMMHUYECKUE CBONCTBA M3YyUEHHBIX KJIACCOB (IPYII)




HCOPraHNYCCKUX BCUICCTB

104 MIOATBEPIKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXKY HUMU
11 YMeHue BoIUUCIATh (IPOBOIUTH PACUETHI):
11.1 OTHOCHTEJIBHYIO MOJIEKYJISIDHYIO U MOJIIPHYIO Macchl BEILECTB, MaCCOBYIO
' JIOJII0 XMMHMUYECKOT'0 3JIEMEHTA B COEIMHEHNN
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira30oB
114 10 YPaBHEHMUSAM XMMUYECKHUX peaKLUil U HaXOAUTh KOJMYECTBO BEILECTBA,
) 00BEM U MacCy PeareHTOB WU MPOIYKTOB PEaKIHH
12 Brnanenwne (3HaHHEe OCHOB):
OCHOBHBIMM METOJaMHM HAay4YHOI'O I03HaHUsA (HaOJIIOJIeHUE, U3MEpEHHE,
1.1 HKCHEPUMEHT, MOJICIIMPOBAHUE) MPU H3YYEHUHM BEIECTB M XUMHUYECKUX
' SABJICHU; yYMEHHE C(HOpPMYyIUpOBaATh MPOOIEMy M TPEIJIOKUTh MyTH e
pereHus
122 6e30macHoi paboThl ¢ XMMHUYECKUMH BEIIECTBAMM, XMMUYECKON OCYI0U 1
' 1a00paTOPHBIM 000PYJOBaHUEM
npaBUIaMd 0e30IacHOTO0 OOpAalLIeHHs C BEIIECTBAMM, HMCIIOJIb3YEeMbIMH B
MIOBCEIHEBHOM JKM3HM, IIpaBWJIaMU IIOBEIECHUS B LEISIX COEpeKeHUs
12.3 3l0pOBb M OKpYKarollled MPUPOJHOM Cpelbl; IIOHMMaHUE Bpeaa
(OMacHOCTH) BO3JICUCTBUS HA KUBBIE OPTaHU3MBbI ONPEICTEHHBIX BEIIECTB,
CMOCO0OB YMEHBUICHHUS U MPEIOTBPAIIECHUS UX BPEIHOIO BO3/I€HCTBHS
13 Hanuume mnpakTHMYeCKWX HaBBIKOB IIJIAHUPOBAHUS M OCYILIECTBIICHHUS
CIIEYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
M3y4YeHHE U omucaHue (U3MYECKHUX CBOWMCTB BEILIECTB; O3HAKOMIIEHUE C
13.1 (GU3NYECKUMU U XUMHYECKUMH SIBJICHUSMH; ONBITHI, WILTIOCTPUPYIOIINE
MPU3HAKH MPOTEKAaHUS XMMHUYECKUX peaKIui
13.2 n3yueHue crnocoO0B pa3eneHus cMecen
MIOJIyYEHUE KUCIIOPOJa U U3YYEHUE €r0 CBOMCTB; IOJY4YEHHE BOAOPOJA U
13.3 HW3y4YEHUE €ro CBOWCTB; IOJYYEHHE YIVIEKHCIOrO ra3a M HM3Y4YEHHUE €ro
CBOICTB; MOJY4EHHE aMMHUAKa U U3Y4YEHUE €T0 CBOMCTB
13.4 IIPUTOTOBJIEHUE  pPAacTBOPOB C  ONPEACIEHHOM  MaccoBOW  J0Jel
' pacTBOPEHHOTO BEIIECTBA
135 MPUMEHEHUE HMHIUKATOpOB (JIakMyca, METWJIOpaHka U (eHondTanenHa)
' JUISL OIIPEJIEJIEHNS XapaKTepa Cpeibl B paCTBOPAX KUCIOT U IIETI0UYE
UCCIIEIOBaHNE U OMHCAHWE CBOMCTB HEOPraHMYECKHX BELIECTB Pa3IUYHbIX
KJIACCOB; H3Y4YEHHME B3aUMOAECMCTBMSI KHCIOT C MeETalllaMH, OKCUAAMH
13.6 METAJIJIOB, PAaCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAaHHUSIMH, COJISIMH;
' [IOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOTO MeTajlia
IpyTUM M3 pacTBOpa COJM; HCcleloBaHHE aM(QOTEpHBIX CBOMICTB
THIPOKCUIOB AITFOMUHUS U LIMHKA
13.7 pElIeHNEe SKCIEPUMEHTAIBHBIX 3a1ad Mo TemaM: «OCHOBHBIE KIIacChl




HEOPraHUYECKUX COCAMHEHUI»; «DJIEKTPOIUTHYECKAsT AUCCOLMALINSY;
«Baxuelnme HeMeTaJIbl U UX COEOUHEHUS, «BaxkHene MeTauibl 1 UX
COETUHEHUS

XUMHAYECKHE DSKCIIEPUMEHTBI, HIUTFOCTPUPYIONIHE TMPU3HAKK POTCKAHUS
peakiuii HOHHOro OOMeHa; KaueCTBEHHbIC PEaKI[MK Ha MPUCYTCTBYIOIIHE B
BOJHBIX PAaCTBOpaxX MOHBI: XJIOPUA-, OPOMHII-, HOAU-, CyIbdar-, hocdart-,

13.8
KapOOHAT-, CHJIUKAT-aHHUOHBI, THIAPOKCHI- HOHBI, KATHOHBI aMMOHHS,
MarHusi, Kajibllvs, aJIIOMUHUSA, Xene3a (2+) u kene3a (3+), meau (2+),
IUHKA
14 YMenue:
MPENCTaBIATh  Pe3ylbTaThl  JKCIEpUMEHTa B  (GopMe  BBIBOJOB,
14.1 JIOKa3aTeNIbCTB, TIpaUKOB W TaOMUI] M  BBIABIATH OMIMPUYCCKHE
3aKOHOMEPHOCTH
YCTaHABIIMBATh CBS3M MEXKIY pPEAbHO HAOIIOJAeMBIMA XUMHYCCKHMH
14.2 SBJICHUSMH M TIPOIECCAMM, IPOUCXOSAIIMMH B MaKpO- W MHKPOMHPE,

OOBACHITH MPUUUHBI MHOTOOOpa3usl BEIIECTB

l'[epe'{em) 3JIEMEHTOB COAECpPKAaHHUA, IIPOBEPSACMbBIX Ha OCHOBHOM TOCyAapCTBEHHOM
IK3aMeEHe 110 XUMHUH

Kon IIpoBepsieMble 31eMeHTHI COAEPKAHUS
1 [lepBoHavanbHbIE XUMUYECKUE TOHATHUS
1.1 Yuctele BemiecTBa U cMecu. CrocoObl pa3ienieHus: cMeceit
12 ATomMBI W MOJEKyNbl. XHUMHYECKHE JJIeMEHTbl. CHUMBOJIBI XUMHUYECKHX
' 31eMeHTOB. [IpocThie U CIIOkKHBIE BEIIECTBA
13 Xumunueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3J€MEHTOB. CTENeHb
' OKHCIJIEHUS
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAas Macca.
1.4 OTtHocuTenbHasE MOJIEKyJIsIpHas Macca. MaccoBast 10J11 XMMHUYECKOIO 3JIEMEHTa
B COETUHEHUU
15 KonuyectBo BemectBa. Mons. MomsapHas Macca. MoispHbiii 00BEM Ta30B.
' B3aumocBsI3b KOIMUYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €MHUI] BEILIECTBA
1.6 @uznyeckue U XUMHUUYECKUE SIBICHMS. XUMHUYECKAs peakuus U €€ NPU3HAKHU.
' 3aKOH COXpaHEHMsI MACChl BEIECTB. XMMHUECKUE YPaBHEHUS
2 Ilepnonnueckuit 3akoH n Ilepmonnueckas cucreMa XHMHYECKHX DSJIEMEHTOB
.. Menneneera. CTpoeHre aTOMOB
Ilepnonnueckuit 3akoH. Ileproanueckas cucrema XuMu4deckux snemeHToB J[.M.
2.1 Mengeneesa. Ilepuonel u rpynnel. @U3NUECcKUil CMBICT MOPSIKOBOIO HOMEPA,
HOMEPOB NEpHOJa U TPYMNIIbI JIEMEHTA
Crpoenue aromoB. CoctaB atoMHbIX snep. M3otomnbl. DnekTpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX  000JI04ek aTOMOB TMepBbIX 20 XMMHUYECKMX DJIEMEHTOB
ITepuoanueckoii cucremsl .. Menaeneena
3aKOHOMEPHOCTH B MU3MEHEHUH CBOMCTB XMMHMUYECKHX JJIEMEHTOB NEPBBIX TPEX
2.3 NEPUOAOB, Kalus, Kaiupuus (paguyca aTOMOB, 3JIEKTPOOTPULATEIbHOCTH,

METAJUIMYSCKNX W HEMETANIMYSCKMX CBOMCTB) M WX COCAUHECHUH B




COOTBECTCTBHH C IIOJIOKCHHUECM DOJIICMCHTOB B Hepnonﬂqecxoﬁ CHUCTEMEC H
CTPOCHUEM UX aTOMOB

CTpOGHI/Ie BC€IICCTBA

3.1

Xumuueckass CcBA3b. KoBaJieHTHass (MOJIApHAsT W HEMOJSpHAasA) CBA3b.
OJIEKTPOOTPULIATEILHOCTh ~ XMMHUYECKMX  3JeMeHTOB.  VoHHasg  CBs3b.
Meramueckas CBsA3b

3.2

Tunsl KpUCTAUIMYECKUX PEIIETOK (aTOMHas, HOHHAsA, METAJUINYECKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBAa OT THIA KPUCTAJUIMYECKOW PEIIETKH W BHUJA
XUMHYECKOM CBI3U

Baxueiimme mnpeacTaBuTENM HEOPraHMYECKHX BewecTB. Hemeramnsl u HX
coenuHeHusa. MeTaibl U UX COEIUHEHUS

4.1

Knaccudukanus M HOMEHKJIATypa HEOPraHMYECKUX COEAMHEHUN: OKCHJIOB
(coneobpa3zyrouue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoJieo0pa3yoIlre; OCHOBaHWUN (IIENOYM W HEPAaCTBOPUMBIE OCHOBAHHUSA);
KHCJIOT (KUCJIOpOJACOAepKalme ¢ OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIeH (CpeAHUX U KUCIIBIX)

4.2

@u3nyeckue W XUMUYECKME CBOWCTBA IPOCTBIX  BEIIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusznyeckue W XUMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJJIOB: JIMTHA,
HaTpu:A, Kajiud, Marovusd W KajlbLusd, aJJIOMHUHHA, KEJIC3a. QHCKTpOXI/IMI/I‘IeCKI/Iﬁ
paa HaHpH)KeHI/Iﬁ MCETAJlJIOB

4.4

duznueckue ¥ XUMHUECKUE CBOMCTBA BOJOPOIHBIX COCTUHCHUH HEMETAJJIOB:
XJIOPOBOJIOPO/IA, CEPOBOOPOIA, AMMHUAKA

4.5

®u3nyeckue U XMMHYECKHE CBOMCTBAa OKCHAOB HeMetaiuioB: cepbl (IV, VI),
azota(ll, IV, V), docdopa(ll, V), yrnepoma(Il, IV), kpemuus(IV). [Tonydenue
OKCHUJIOB HEMETAJIIIOB

4.6

Xumnueckue coiictBa okcuaoB: MetamioB [A—IIIA rpynmn, nunka, meau(1l) u
skenesa(ll, III). ITomyyenne oKCUI0B METAIIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBaHUN M aM(OTEPHBIX THUAPOKCHIOB (Ha MpUMeEpe
TUAPOKCUIOB  QIIOMUHHUA, JKele3a, IuHKa). [lomyuyeHue OCHOBaHMI U
aM(}OTepHBIX THAPOKCH]IOB

4.8

OO0mue XMMHYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOM, cepHOM, a30THOU, (ochopHOM, KpeMHUEBOH, yrompHO. OcobObie
XUMHYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.
[Tonyyenue Kkucnot

4.9

OO0me XuMUYEeCKUe CBOMCTBA cpeTHuX coneil. [lomyuenue coneit

4.10

[Tonydyenne, coOupaHue, paclo3HaBaHHE BOAOPOJAA, KHCIOPOJIa, aMMHaka,
YIJIEKKCIIOTO Ta3a B J1abopaTopuu

4.11

[Tony4yeHue amMmmHuaka, CEpHOM M Aa30THOM KHUCIIOT B MPOMBINUIEHHOCTH. O01Ime
CrocoObI MOTyYEHHS METAJUIOB

4.12

I'ereTmueckas cBsI3b MCXKIAY KilacCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU




Knaccugukanus XUMHYECKHUX PEaKIMi M0 pa3IMYHBIM MPU3HAKAM: 10 YHUCITY U

5.1 COCTaBY Y4YacTBYIOLIMX B pEaklMUU BEIIECTB, MO TemioBoMy 3¢dekTy, 1o
M3MEHEHUIO CTETICHEW OKUCIICHUSI XUMUYECKUX JIEMEHTOB
59 TennoBoil 3¢ (exT XUMHUUECKON peaklui, TS PMOXUMHUECKUE YpaBHEHH. DK30-
) Y SHAOTEPMUYECKHUE peaklnu. TepMOXUMUYECKUE YPABHEHHS
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIH.
5.3 [Ipomecchl ~ OKHCIEHMSI W BOCCTAHOBJICHHS.  ODJIGKTPOHHBIA  OajaHC
OKHCITUTEIHHO-BOCCTAHOBUTEILHON pEeaKIIun
54 Teopust HNEKTPOTUTUYECKON nucconmanui. KaTnoHbl, aHMOHBI. DIEKTPOJIUTHI U
' HeRIeKTpouThl. CUIIbHBIE U clla0ble 37IeKTPoauThl. CTeneHb AUCCOINAINN
55 Peakuuu moHHoro obmeHa. YcnoBHs MPOTEKAaHUs PEaKIMii MOHHOTO OOMEHa,
' MIOJIHBIE U COKPAIIEHHBIC HOHHBIC YPABHEHUS PEaKIIUA
6 XHUMHS ¥ OKpYXarolas cpeaa
Bemectsa u Marepuanbsl B IIOBCEJHEBHOM KH3HMU 4YeloBeka. beszomacHoe
6.1 UCIIOJIb30BAaHUE BEIIECTB M XUMHUYCCKHX peaKiuid B Jaboparopuud U OBITY.
[lepBas moMoIb NPU XUMUYECKUX 05KOraxX U OTPABJICHUIX
XUMHUYECKOE  3arps3HEHUE OKpyXXaromeil cpenbl  (KUCIOTHBIE — JOXKIIH,
3arpsi3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro IpPeIOoTBpAIICHUS
6.2 [Ipenenbnas ponyctumas koHueHTpauus BemiectB (IIJK). Ponp xumum B
pPEIICHHH JKOJIOTHYECKUX TpobieM. YcuieHwe mapHUKoBoro dddekra,
pa3pylieHre 030HOBOIO CIIOsI
[Tpumenenue cepsbl, a3orta, gocdopa, yriepona, KpeMHHS U UX COCAUHEHUH B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM Xo3siicTBe. [Ipumenenme
6.3 METAJUIOB M CIUIaBOB (CTallb, YYyTyH, AIOPAIIOMUHUI, OpoH3a) B OBITY H
MPOMBINIUICHHOCTH UX coeluHeHHM. [IoHsITHE 0 KOPPO3UH METAJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOPPO3UHU
6.4 [TpuposHble UCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPUPOIHBIM Ta3, HEPTH),
' MPOIYKTHI X MepepadboTku (OEH3MH), UX POJb B OBITY U MPOMBIIUIEHHOCTH
[TepBoHavanbHble TOHATHA OO0 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHHUIX
6.5 yriaepojna (MeTaH, ATaH, OSTWJIEH, aleTWUJICH, OSTaHOJ, TJUIEPUH, YKCyCHas
' kucnota). [loHsTHE O OMONOTMYECKHM BaXKHBIX BEIIECTBAX: JKHUpaX, OenKax,
YTJIEBOJIAX - M UX POJIH B )KM3HU YEJIOBEKA
7 Pacuérsr:
7.1 o ¢popMyIaM XUMHYECKUX COCTUHEHUN
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPaBHEHUSIM
TemaTn4yeckoe NJIAHUPOBAHUE
8-ii knace
Ne n/n| HaumenoBanue KosmuecTBO yacos DJIeKTPOHHBIE (uudpoBbIe)
pasieoB M TeM Beerg| Kontposbubiel [TpakTiueckne 00PA30BaTEIbLHbIE PeCypPCh
nporpamMmmel padoThI padoThI




Paznen 1. HepBOHa‘laJ'lebIe XUMHUYCCKHEC IOHATUH

XuMHsT — BakHas]
00I1acTh
€CTECTBO3HAHHSA 1
MPaKTUYECKOU
JIeSITeIbHOCTH
JenoBeKa

1.1

bubnmoreka
HOK https://m.edsoo.ru/7f41837c¢

BemectBa )y
1.2 XUMHAYECKHE 15 1
peaKITu

bubnumoreka
HOK https://m.edsoo.ru/7f41837c¢

Hroro no pazgeny 20

Pasnen 2. Baxnelinmme npeacTaBuTe M HEOPTAaHUYECKNX BeIeCTB

Bo3nyx. Kucnopon,

2.1 [onstue o0 6 bubmorexa
) IOK https://m.edsoo.ru/7f41837¢c
OKCHJaxX
29 Bogopon.Ilonstie o ] | bubnmoreka
' KHCIIOTaX U COJISIX IOK https://m.edsoo.ru/7f41837¢
23 E?)i;ne PaCTBopgg 5 |1 1 bubmorera
) IOK https://m.edsoo.ru/7f41837¢
OCHOBaHUAX
OCHOBHBIE  KJIACCBH]
24 HEOPraHUYECKUX 11 1 1 bubmorexa
' P < HOK https://m.edsoo.ru/7f41837¢
COCAMHCHUHN
Hroro no pazaeny 30

Paznen 3. Ilepuoguyeckmii 3akon u Ilepuoguyeckass cucrema xumMu4deckux djaementoB JI. H.
MenpaeneeBa. CrpoeHne aromMoB. XuUMHUYecKasd CBfA3b. OKHCIUTEILHO-BOCCTAHOBHUTEIbHBIE

peaKnuu

ITepuoanueckuit
3aKOH 5
ITepunonnueckas

31 crucrema 7
XUMHYECKUX
snemento J[. U,
Menpeneena.

CrtpoeHnue aroma

bubnuotexa
HOK https://m.edsoo.ru/7f41837¢

XUMHYECKasd CBSI3b.

39 OxucnuTeapHO- 3 1 bubnmotexa
' BOCCTaHOBUTENbHbBIE HOK https://m.edsoo.ru/7f41837¢
peaxiun
Hroro mo paznen 15 bubmorexa
pasieiy LIOK https://m.edsoo.ru/7f41837¢
bubnmotexa
PesepBHOE Bpems 3

LOK https://m.edsoo.ru/7f41837¢

OO0111€€  KOJIMYECTBO YaCOB|
IO MTPOrpaMMe

68 4 5

TemaTn4yeckoe NJIAaHUPOBAHUE
9-ii kiace

Ne i/ | HammenoBanue | KoamdecTBo uacos

n pa3ieios u TeM Bceer | Kourpoabn | Ilpakruyeck

DJIeKTPOHHbIE (mudposbie)
o0pa3oBaTeIbHbIE pecypchl




MPOrpamMMbI 0 ble padoThl | Me padoThl
Paszgea 1. BenmecTBO M XUMHYeCKHe peakun
IToBTOpeHUE U
yrIIyOJIeHHE bubnuoteka
1.1 | 3HaHuil OCHOBHBIX| 5 1 HOK https://m.edsoo.ru/7f41a
pa3aenoB Kypca 8 636
KJjacca
OCHOBHBIE
3aKOHOMEPHOCTH Bubmiorexa
1.2 P 4 LHOK https://m.edsoo.ru/7f41a
XAMHYECKHAX
. 636
peakmuit
DNEKTPOIUTUYECK
ass  JHUCCOLIHAIHS. bubnuoreka
1.3 XUMUUECKHUE 8 1 1 HOK https://m.edsoo.ru/7f41a
peakuuu B| 636
pacTBopax
Wroro no pazgeny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
O6mas
ii& if:eef;;;m(a bubmnoreka
2.1 snementos VIIA- 4 1 16_[306K https://m.edsoo.ru/7f41a
TPYTIIBL.
T"anorensr
OOmas
e
2.2 snementos  VIA- 6 OK https://m.edsoo.ru/7f41a
. 636
rpynmnsl. Cepa u eg
COEITMHEHHUS
O61mmas
XapaKTepUCTHKA
XUMHAYECKUX bubnunoreka
2.3 |oanemeHntoB VA7 1 IOK https://m.edsoo.ru/7f41a
IpYMIIbL. A3or, 636
dochop U  wux
COEIUHEHHNS
O6mmas
XapaKTepUCTHKA
XUMHAYECKUX bubnunoreka
24 |oanementoB [IVA- 8 1 2 IOK https://m.edsoo.ru/7f41a

IpynIbl. YTiaepo
U KPEMHUH U UX|
COEJIMHEHMS

636

Wroro no paszueny

25

Pa3zgen 3. MeTaJIbI M X COCIUHEHU ST

3.1

OO0wme CBOUCTBA|
METAJIJIOB

4

bubnuoreka
IOK https://m.edsoo.ru/7f41a
636




Baxneitimne bubnmoreka

32 |meramuel u wuxl 16 1 LHOK https://m.edsoo.ru/7f41a
CO€JIMHECHHUS 636

Wroro no pazneny 20

Paznea 4. Xumusi 1 oOKpysKaomas cpeia
BemectBa u bubnuoteka

4.1 | marepuasbl B 3 HOK https://m.edsoo.ru/7f41a

JKHU3HHU 4YC€JIOBCKa

636

Wroro no pazgeny

Pe3epBHOE Bpems

bubnmoreka
LHOK https://m.edsoo.ru/7f41a
636

OO1iee KOJIMYECTBO YacoB
0 IPOTrpaMme

68 |4
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