





MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM TPOTrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe QeaepaabHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

Jannass pabowas nmporpamma  TpelHa3HadeHa s 8-9  KiaccoB
oOmieo0pa3oBaTeNbHbIX ~ OpraHU3allMii M COCTaBJI€HAa B COOTBETCTBUU C
TpeOOBAHUSIMU CIIETYIONTUX HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanbHOroO rOCyAapCTBEHHOTO0 00pPa30BaTEIBLHOTO CTaHAApTa OCHOBHOTO
obmero oopazoBanust (PI'OC OOQO), yTBep>KIEHHOTO TpHKa3oM MuUHHCTEpPCTBA
obOpasoBanus u Hayku Poccutickoit @eneparuu ot 17 aexadps 2010 roga Ne 1897,
(c u3sMeHeHusMH) u ¢ ydeToM DenepanbHOM 00pa3z0BaTENBHOM MPOTPAMMBbI
OCHOBHOI'O 00mIero o00pa3oBaHMs, YTBEPKIECHHOM IpuKa3oM MwuHucTepcTBa
npocBeniennst  Poccumiickoit  ®emepanmm ot 18.05.2023  Ne 370
«O0 yTBepxkaeHUU (QenepaabHOl 00pa30BATENLHONM MPOrpaMMbl  OCHOBHOTO
o0111ero oOpa3oBaHuUs ;

2. @enepanbHOl pabodyeil mporpaMmbl OCHOBHOTO OOIIEro 00Opa30oBaHUS
«Xmmus.y (st 8-9 kiraccoB 00pa3oBaTeNbHBIX Opranu3aiuii) — Mocksa, 2023 1.;

3. ®enepanbHOit paboueit mporpaMMbl BOCIMTaHUSI B cocTtaBe dDenepaibHOi
o0pa3oBaTenbHOM MPOrpaMMbl  OCHOBHOTO oOmero oOpasoBaHusi (IpuKas
MunucrepctBa npocemienus Poccuiickoit deneparuu ot 18.05.2023 r. Ne 371);

4. OcHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOI'O OOIIIETO 00pa30BaHMS
MBOY «Xonmosckass COLI um. JTyienko A.A.»;

5. Ilonoxxenus o paboueit mporpaMmme;

6. YueOnuku (yueOHOE rmocodue):

- «Xumus», Pymsutuc I'.E.,@enpaman @.1, 8 knacc 2022 r.

- «Xumus», Pynsutuc I'.E.,@enpaman O.I°, 9 knacc 2022 r.

[Iporpamma 1Mo XuMUK MaéT TPEACTABICHUE O IEJAX, OOIMEeH CTpaTeruu
oOyYeHHS, BOCIHTAHHS M Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIHHOE MPEIMETHOE coJiep KaHue,
MpeaycCMaTpUBaeT pacCIpeesiCHne €ro Mo KiaccaM U CTPYKTYPUPOBAHHE TIO
pasmenaM W TeMaM TIPOrpaMMbI TI0 XHMHH, OMPEICTIAET KOJIWYSCTBEHHBIE W
KaueCTBCHHBIE XapaKTEePUCTHKH coJiepKaHus, PEKOMEHTyEMYO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XUMHH C y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporiecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYalolUXCsi, OMpeaAeNseT BO3MOXHOCTH TMpeaMeTa i
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNIbHOM
porpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHusl, a Takke TpeOOBaHUN K



pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUEHUS MPEMETa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATEITLHOCTH OOYYaromerocs IO OCBOCHHIO
y4e0HOT0 CO/IepKaHUS.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aronierocsi, €ro MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAXKHYIO
posib WrparoT (GopMUpyeMble XUMHUEH TPEICTABICHUS O B3aWMOIIPEBPAIICHUIX
SHEPrUM U 00 SBOJIIOIMHU BEUIECTB B MPUPOJIC, O MYTAX PEIICHUS TI00aTbHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON U 9KOJIOTUYECKON O€30aCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yueHne Xxumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMupOBaHUs KYJIbTYPhI JIUMYHOCTH, €€ 00111Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHUS U TBOPUECKHX CIOCOOHOCTEM
oOy4JarommMxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOUM  JIeSITENIbHOCTH,
HKCIEPUMEHTAIIbHBIX M MCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU JIeSITETLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsa HA €AUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOW rPpaMOTHOCTH 00yJaroIInXcs;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B DKOJOTHYECKOE
oOpa3oBaHue 00yJarOUUXCsl.

JlanHble HampaBlieHUS B OOYYEHHH XHMHUHM OOECMEYMBAIOTCS CHEIU(pUKON
collepkaHusi  y4eOHOTO  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XUMHH Ha ONPEAeIEHHOM 3Tare eé
pPa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0II[ero oopa3oBaHUsi OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX TMOHSATHI XUMHUHU, OCHOB
HEOPTaHMYECKOM XUMHU U HEKOTOPBIX OTJEIbHBIX 3HAYMUMBIX TMOHSATUH
OPraHUYECKON XUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja kK €€ u3ydeHuro. CojaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKOU
peakiuu. OO0e OSTH CUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl IO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOr0 YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YY€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;



— TpelcTaBieHUd 00 AIEKTPOJUTHYECKOW JMCCOIMAlMU BEUIECTB B
pacTBoOpax.

TeopeTnueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIONHS (GYHKIUA OOBSICHEHHS] W IPOTHO3HPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U TMOIYYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABICHNS] O XMMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJaM TMO3HaHHs B Hayke. M3ydyeHune XWMUM NPOUCXOAUT C MPHUBJICUECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyXaroluid MUpy,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaXXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAaHWS TIPU HW3YYEHUU BEIIECTB U
XUMUYECKUX PEaAKIui, B (GOPMUPOBAHUH U PA3BUTHU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWHW B Y4YEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIHCKON
JIeATEIbHOCTH, OCBOEHUU TIpaBWJI O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu u3ydeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauUEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHe HMHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY TMPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOYy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHUE
OOy4JarommMxcss K CaMOCTOSTEIbHOW TO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

— obecrnieyeHune yCIOBHM, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00YyJarOIITUMUCS
OMbITa Pa3HOOOPA3HOM JEATEIHLHOCTH, MO3HAHUS U CAMOIO3HAHUSI, KITFOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAUEHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmEeld QyHKIHUOHAIPHONM W  €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS



OKPYXAIOIMIEr0 MHpA, MCHOJb3YysS 3HAHUS W OMbBIT, MOJYYCHHBIC MPHU H3YYCHHUH
XUMUHU, TPUMEHATh WX MPU PEIICHUH MpoOJeM B TOBCEAHEBHON >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opmupoBaHHEe Y OOyYAOIMXCA T'yMAaHUCTHYECKUX OTHOIICHUA,
MOHMUMAHUS TIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH IKOJIOTHYECCKU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JIE€ATENBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOCGHHMS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduiisi U HANPaBIEHHOCTH JalbHEHIIEro
oOyueHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX JUIA HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HayYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHYEeCKHe ypaBHeHUs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SABJICHUI, HAOIIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3Y4YCHUE CIOCOOOB pa3jeCHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapocTepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYeHHUST KHUCIopoAa B JabopaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOZi€ U B KHU3HU 4eloBeka. KpyroBopot BoAbI B MpUpPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXapa), O3HaKOMJIEHHEe ¢ oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, MCCIEOBAHUE OCOOCHHOCTEM pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMmbOTEPHbBIE OKCHJIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmnbl. DOHU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPAa, HOMEpPOB IEpuoaa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).



Mescnpeomemmnuie ceasu

Peanmusanus MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 8 Kilacce
OCYLIECTBJISIETCS 4€pe3 HCHOJb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMepPUOIUIHOCTh, HAOIIOIEHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAeMBbIE, TOTLUIUBO, BOJIHBIEC PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUs H HUX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccuduxanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.



OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIGKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKkiuu. CocraBiieHue ypaBHEHUI
OKHCIIUTENIbHO--BOCCTAHOBUTEBHBIX ~ PEaKIUi C  HCIOJb30BAaHUEM  METOJIa
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIMii HIOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakii Ha HOHbL. [IoHsITHE O THapOIU3e CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinu
OT BO3JEUCTBHUSl PA3UYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPONPOBOHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcanka, BBIJCICHHE Ta3a, O0O0pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTaibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, IOJYyYECHHE, NMpUMEHEHHE. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeuIme XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOa U Cephbl. AJUIOTPOIHBIE MOIU(PUKAIIMN KUCTOPOa
U cepbl. XuMUYEeCKue CBOMCTBa cepbl. CepoBOOPO, CTpoeHUE, (PU3HUECKHE U
XUMHUYECcKue CBOMCTBA. OKCHUIBI Cepbl KAK MPEIACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucinota, (Quanueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
MPEACTaBUTENSl Kjacca KHCIOT W chneurduyeckue). XHUMHUYECKHE pPEaKIuHu,



JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil kKUCIOThL. COJIM CEPHOI KUCIIOThI, KAUECTBEHHAS! PEaKLMsl Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapakrtepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJyuyeHue U npumeHenue. Coaum aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuueckue).
Hcnonb3oBaHne HUTPATOB M COJICM aMMOHHUSI B KadyecTBE MHUHEPAIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YOOPEHUI.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHUS.  YTIEpOJ,  aJJIOTPOITHBIC
MonuduKauu, pacIpoCTpaHeHWe B TPUPOAE, (HU3MUeckne U XUMHYECKHUE
cBoiicTBa. Ancop6Orus. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJiydieHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJICHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHavyabHBIE IOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAKHBIX BEIIECTBAX: )KHpaX, OelKax, yrieBogax — u ux
polu B OKM3HM 4YellOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOMCTBA, IIOJyYEHUE H
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHus 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAaHMs, OMBITHI, OTpaxaromue (U3NYECKUE U XUMHUUYECKHUE CBOICTBa
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BHJICOMATEPUAIIOB), HAOJIIOACHUE Mpollecca OOyIIIMBaHUS caxapa IoJj JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKHUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne NpU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), W3yUYCHUE Mozenei
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aZICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4EHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl 1 MIX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtayuindeckasl CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMUeCKass  pelI€Tka.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WHM METALJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXxOXJCHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxIcHUEe B mnpupone. Duzmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJUIbl MU UX COCTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuu IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).



Mesicnpeomemmnuwie céazu

Peanmnsanyss MeXnpeIMETHBIX CBS3€M IPU W3YYEHHM XUMHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAayYHOT'O IUKIIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, NapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUU 3apsij, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE HUCKOIIAEMBIE, TOILINBO, BOAHBIE PECYPCHI.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI

TpeboBanust k pe3ynbraraM OCBOEHHMS Kypca XHMHUH B 8§ Kiacce
OINPENEISAIOTCA KIIOYEBBIMM 337adaMu  oOLIero oOpa3oBaHMs, OTPaXKAIOUIUMU
UH/IMBUIyaJIbHbIE, OOILECTBEHHbIE U TOCYJAapCTBEHHbIE MOTPEOHOCTH, U
BKJIIOYAIOT JJUYHOCTHBIE, METAIPEIMETHBIE U MPEAMETHBIC PE3YyJIbTAThI OCBOCHUS
npeaMera.

JIMYHOCTHBIMM pPE3yibTaTaMM M3y4deHUs npeamera «XuMus» B 8 Kiacce
SABJISIIOTCS CIIEAYIOIINE YMEHUSA:

OCO3HaBaTh €IWHCTBO U LEJIOCTHOCTh OKPY>KAIOWIET0 MHPA, BO3MOKHOCTHU €r0
MM03HAaBA€MOCTHU U O0BSICHUMOCTH Ha OCHOBE JOCTH)KCHUN HAYKH;
MIOCTENIEHHO BBICTPAMBATh COOCTBEHHOE LEIOCTHOE MUPOBO33PEHUE: OCO3HABATH
MOTPEOHOCTh M TOTOBHOCTH K CaMOOOpa3OBaHHIO, B TOM YHUCIE M B paMKax
CaMOCTOSITEJIbHOW JEATEIIbHOCTU BHE IIKOJIbI; OLICHUBATDH )KU3HEHHBIE CUTYalluU
C TOUYKH 3peHHUsI 0€30MacCHOT0 00pa3a KU3HU U COXPAHEHUS 3JI0POBBS;
OLICHUBATh KOJOTUYECKUN PUCK B3aUMOOTHOIIICHUN YEJIOBEKA U IIPUPOJIBL.
Dopmuposamsb  3KOAO2UYECKOE — MblulleHue:  YMEHHE  OLECHHMBAaTh  CBOIO
NEATENbHOCTh W TOCTYNKHM JIPYTMX JIIOJAEH C TOYKH 3pPEHUS COXPAHEHUS
OKPY KaIoIel Cpeibl -TapaHTa KU3HU U OJIarornoayJus Jo/el Ha 3emiie.
MeTanpeAMETHBIMU pPE3yJIbTaTaMU M3Yy4YE€HUs Kypca «XUMUS» SIBISCTCSA

dbopmupoBaHre YHUBEPCAIBHBIX YueOHbIX aeictBuil (YVY /).
PeryasatuBubie YY/I:
®  CaMOCTOSITEJIbHO OOHapyXuBaThb M (OpMyaupoBaTh y4eOHYIO MHpoOsIeMy,
ONpENEeNATh LEeIb y4eOHOW MAEATEeIbHOCTH; BEPCHUU PEIICHUS MpOOJIEMBI,
OCO3HaBaTh KOHEYHBIM pe3ysbTaT, BHIOUPATh U3 MPEIJIOKEHHBIX U UCKATh
CaMOCTOSITENIbHO CPEJCTBA JOCTUKEHUS LIEIH; COCTABIATh (MHIUBUAYATbHO
WM B TPYIIIE) IJIaH PEIIeHUs TPOOIEMBI;
e paboras 1O TIUIAaHy, CBEpATh CBOM JEWUCTBUS C LENbIO U, MpHU
HEOOXOMMOCTH, UCTIPABIIATH OIMIMOKH CaM BBIIBUTATh CAMOCTOSITEIIHLHO;
e B JUAJOre C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSATEIBHO BBIPAOOTaHHBIC
KPUTEPUU OLICHKH.
ITo3naBareabHbie YY/I:
®  yMETh aHAJIM3UPOBATh, CPABHUBATH, KIIACCU(PUIUPOBATH U 00001IaTh (HaKThI
U SIBJICHUSI. BBISBISATH MPUYWHBI U CIEACTBHSI POCTHIX SBICHUIA.
®  OCYIIECTBJIATh CpaBHEHHE, KiIacCU(PUKAINIO, CAMOCTOSITENIbHO BbIOMpas
OCHOBaHUS U KPUTEPUHU ISl YKA3aHHBIX JIOTMYECKUX ONepanuil; CTPOUTH
JOTMYECKOE paAcCy’KICHHE, BKJIOYAIOIIEE YCTAHOBJIIEHHWE IPUYMHHO-



CJICICTBEHHBIX CBSI3€H. CO3/1aBaTh CXEMATUUYECKHE MOJICIU C BBIICICHUEM
CYIIICCTBCHHBIX XapaKTEPUCTHK OOBEKTA.

COCTaBIISITh TE3UCHI, PA3INYHBIC BUBI TUIAHOB (TIPOCTHIX, CIOXKHBIX H T.IL.).
npeo0pa3oBbIBaTh MH(POPMAIIMIO U3 OJHOTO BHAA B IPYyrou (Tabmuiyy B
TEKCT U Tp.).

YMETh OMNPEACNSITh BO3MOXKHBIE WCTOYHUKHA HEOOXOIUMBIX CBEICHUA,
NPOU3BOJUTh TMOUCK WH(MOPMAIMK, AaHAIW3UPOBaTh M OICHUBATh €6
JIOCTOBEPHOCTb.

KommynukaTusubie YY1

CaMOCTOSITEJIbHO OPIraHHW30BBIBATh YyUeOHOE B3aUMOJICHCTBUE B TPYIIIE
(ompeaenaTh OOIIUE IEH, PaCHPEACNIATh POJH, JOrOBapHUBaThCS APYT C
JPYroM M T.1.).

COOII0JIaTh HOPMBI MYOJMYHOH pEeYd MW perjlaMeHT B MOHOJIOIE M
JTUCKYCCHH.

(dbopMyIMpOBaTh U ApTyMEHTHPOBATh COOCTBEHHOS MHECHHE U TIO3HIIHIO.

OCYHICCTBITH B3aUMHBIN KOHTPOJIb 1 OKAa3bIBATh B COTPYAHUYCCTBC

H€O6XOIIHMYI-O B3aMMOIIOMOIIb.

IIpeAMeTHBIMH PE3YJIbTATAMU U3YUYCHUS MIPEIMETA « XUMUSD) ABJISIOTCS:

®opMupoBaHUE NMEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUHN O
BEILECTBAX, UX MPEBPALICHUSAX M MPAKTHUYECKOM NMPUMEHEHHUHU; OBJIAJICHUE
NOHATUIHBIM aNlapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUHU;

Oco3HaHre OOBEKTUBHO 3HAYMMOCTH OCHOB XWMHUYECKOW HAayKH Kak
00JJaCTH  COBPEMEHHOT0 €CTECTBO3HAHUS, XHWMHYECKHX IpEeBpalieHUI
OpraHUYECKUX M HEOPTaHMYECKHX BEIIECTB KaK OCHOBBI MHOTHMX SIBJICHHI
KUBOM U HEXXKMBOU MPHUPOABL; YIIIyOJIeHHE IPEICTaBICHU O MaTepUaIbHOM
€MHCTBE MUDA;

OBnaneHue OCHOBAaMH  XHMHUYECKOM  TIpPaMOTHOCTH:  CIOCOOHOCTBIO
aHaJIM3UpOBaTh M OOBEKTHBHO OICHMBATh JKU3HEHHBIE CHUTYallHH,
CBSI3aHHBIE C XMMHEH, HaBbIKaMH 0€e30MacHOro oOpaiieHusi ¢ BEIIeCTBaAMHU,
UCIIOJIb3yEMbIMH B TIOBCEJHEBHOM JKM3HU; YMEHUEM aHaJU3UpOBaTh U
IJIAaHUPOBATH JKOJOTUYECKH O€30MacHOE MOBEACHUE B LEISAX COepeKeHUs
3I0POBbS U OKPYXAIOIIEH CpENbL;

®opMUpOBaHME YMEHUI  yCTAHABIMBATH CBSI3M  MEXKIY  PpEajbHO
Ha0JII0JaeMBbIMU XUMUYECKUMHU SABJICHUSIMU 17} IIPOLIECCAMU,
NPOUCXOMASIIUMA B MHKPOMHpE, OOBACHATh TNPUYMHBI MHOTI000pa3us



BEILECTB, 3aBUCUMOCTh HX CBOWCTB OT COCTaBa M CTPOEHHUS, a TaKkKe
3aBUCUMOCTb IIPUMEHEHUS BEUIECTB OT UX CBOMCTB;

e [lpuoOpereHusi ombITa HCIOJB30BAHUSA PA3IUYHBIX METOJIOB H3YUYCHUS
BEIIECTB; HAOIIOACHUS 32 UX MPEBPAIICHUSAMH MIPH MPOBEICHNUN HECI0KHBIX
XUMUYECKUX  DKCIIEPUMEHTOB €  HUCIIOJIB30BAaHUEM  JJAOOPATOPHOTO
000py10BaHUs U MPUOOPOB;

e  YMeHHE OKa3blBaTh MEPBYIO NOMOLIb IPU OTPABICHUAX, 0XKOraxX U JIPYrux
TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U J1a0OPAaTOPHBIM 000PYIOBAHUEM;

e  OsnageHue nmpruemMamu paboThl ¢ HH(POpPMaLMEH XUMUYECKOTO COJIEPIKaHus,
NpEeJICTaBICHHON B pa3Hoil ¢opme (B BHIe TekcTa, (Hopmyln, rpadukos,
TaOJUYHBIX JAHHBIX, CXeM, hoTorpaduii u ap.)

e Co3ganue OCHOBBI i1 (POPMHUPOBAHUS HHTEpeca K paCIIUPEHUI0 U
yIIyOJIEHHI0O XMMHYECKMX 3HAaHUM M BbIOOpa XHMMHUU Kak HpPO(UIBLHOTO
IpeaMeTa IMpU TMEPexXoJe€ Ha CTYNEeHb cpeaHero (MoJHOro) oO0miero
oOpa3oBaHus, a B JajbHEHImeM M B KadecTBe c(depbl CBoOe
npo¢eCCUOHATIBHON JIEATEIbHOCTH;

e  @opMHPOBAHUE MPEACTABICHUN O 3HAYCHUH XUMUYECKOW HAYKH B PEIICHUU
COBPEMEHHBIX 3KOJOTHYECKHX MpoOJieM, B TOM YHUCIE B MPEJOTBpAICHUN
TE€XHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.

JIMYHOCTHBIMM pE3yibTaTaMM M3y4YeHUs Npeamera «XuMus» B 9 kiacce

SBJIIOTCS CIEAYIOIINE YMEHUS:

®  0OCO3HaBaTh €IMHCTBO MU LIETOCTHOCTh OKPYKAIOIIEr0 MHUPA, BO3MOKHOCTHU

€ro MO03HaBaeMOCTU U 0OBSICHUMOCTH Ha OCHOBE TIOCTHKEHUIN HAYKHU;

®  [IOCTETIEHHO BBICTpauBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHUE:

OCO3HaBaTh MOTPEOHOCTh U FOTOBHOCTh K CAMOOOpPA30BaHUIO, B TOM YHUCJIE U B

paMKax CaMOCTOSITEJIbHOM JESTENbHOCTH BHE IIKOJIbI, OLEHUBATH >KU3HEHHBIE

CUTYAILIMH C TOUKH 3peHUs1 6€30MacHOT0 00pa3a XU3HU U COXPAHEHUS 310POBbS;

®  OLIEHMBATh 3KOJIOTMYECKHUI PUCK B3aUMOOTHOILIEHUI YEI0BEKA U IPUPOJIBI.

e  (opMHpOBaTh HKOJOTUYECKOE MBIIUICHHE: YMEHUE OICHUBATh CBOIO

NEeSATEeNBbHOCTh M TOCTYNKH JIPYTUX JIOAEH C TOYKM 3pEeHUs COXpaHEHUs

OKpYaloIllel Cpe/ibl -TapaHTa KU3HU U OJIarornoayyus Joel Ha 3emiie.
MeTanpeaMeTHBIMH pPE3yJbTaTaMH HU3YUYEHUSI Kypca «XHUMHS» SBISIETCS

dbopmupoBaHre YHUBEPCAIBHBIX YueOHBIX aeicTBuil (YVY /).
PeryastuBubie YY/I:
®  CaMOCTOSITETbHO OOHapyXHuBaThb M (HOPMYJIHPOBaTh Y4EOHYIO MpoOJeMy,
OTIPENETATh LeTh y4eOHOW AEATeTbHOCTH; BEPCHUU PEHICHHUS MPOOJIEMBI,
OCO3HaBaTh KOHEYHBII pe3ysbTaT, BBIOMPATh U3 MPENJIOKEHHBIX M HCKATh



CaMOCTOSITENILHO CPEJICTBA JIOCTUXKEHHUS 11€JIU; COCTABIISITh (MHIUBUIYAIBHO
WM B TPYIIIE) IJIaH PelIeHUs MPOOIEMBI;

pabotas 1O IUIaHy, CBEpATb CBOM JIEUCTBUSL C LEIbIO U, TMpHU
HEO0OXOMMOCTH, UCTIPABIIATH OMIUOKH CaM BBIJIBUTATh CAMOCTOSTEIBHO;

B JIMAJIOTE C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOATEIIBHO BhIPAOOTaHHBIC
KPUTEPHUH OLICHKH.

Io3naBareabHubie YY/I:

YMETh aHAJIM3UPOBATh, CPABHUBATH, KJIACCHPHUIIMPOBATH U 00001IaTh (HaKThI
U SIBJICHUS. BBISBIAT MPUYMHBI U CIICACTBUS MPOCTHIX SBJICHUN.
OCYIIECTBJISATh CpPaBHECHHE, KIACCU(DHUKAIINIO, CAMOCTOATEIHLHO BBIOUpAs
OCHOBAaHMSI U KPUTEPHUM JUIsl YKAa3aHHBIX JIOTMUYECKUX OMEpPAIlMid; CTPOUTH
JIOTUYECKOE PpaCCyKJICHHE, BKIIOYAIOIIEe YCTAHOBJICHUE MPUUYUHHO-
CJICICTBEHHBIX CBSI3€H. CO3/]aBaTh CXEMATUYECKHE MOJICNU C BBIJCICHUEM
CYIIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA.

COCTaBJISITh TE3UCHI, PA3JINIHBIC BHUJIBI TUTAHOB (ITPOCTHIX, CIOKHBIX H T.IL.).
npeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJHOTO BHJA B Jpyroi (Tabnuily B
TEKCT U TIp.).

YMETh OMpPEACNSITh BO3MOXKHBIE HCTOYHUKHA HEOOXOJUMBIX CBEIICHUI,
MPOU3BOANTH TOWCK WHGOpPMAIMU, AaHAIM3UPOBaTh M OIICHWBATh €&
JIOCTOBEPHOCTb.

KommynukatuBHsbie YY/I:

CaMOCTOATENILHO OpPraHW30BBIBATH y4yeOHOE B3aUMOJICUCTBUE B TpYIIE
(ompenensaTh OOIIME eI, PacHpeleNsaTh POJH, JOTOBAPUBATHCS APYT C
JIPYroM U T.1.).

COOIOIaTh HOPMBI MYONMYHOH pEeYd MW perjiaMeHT B MOHOJOTE W
JTUCKYCCHHU.

bopMyIMpOBaTh U APTYMEHTUPOBATH COOCTBEHHOE MHEHHUE U TIO3UIIHIO.

OCYHICCTBJIIATD B3aMMHbIN KOHTPOJIb U OKa3bIBATh B COTPYAHHNYCCTBE

HEO0OXOIMMYIO0 B3aMMOTIOMOIIIb.

HpeZ[MeTHI)IMI/I pe3ylibTaTaMi U3YUCHUA ITPCAMCTA «XHUMUS SABJISIFOTCS:

dopMUpOBaHUE NTEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUHN O
BEILECTBAX, UX MPEBPALICHUSAX M NMPAKTHUYECKOM IPUMEHEHHH; OBJIAJICHUE
NOHSTUWHBIM aNapaToM U CUMBOJUYECKUM SI3BIKOM XUMHUH;

Oco3HaHue OOBEKTUBHO 3HAYMMOCTH OCHOB XWMHUYECKOM HAayKH Kak
00JJaCTH  COBPEMEHHOI0 E€CTECTBO3HAHHWSA, XUMUYECKHUX IMPEBpaIICHUI
OpraHUYECKUX M HEOPraHMYECKHX BEIIECTB KaK OCHOBBI MHOTMX SIBJICHHI



KUBOUM M HEXMBOU MPUPOBL; YriyOJeHHe MPEACTaBICHUNA O MaTepHATLHOM
€IUHCTBE MUPA;

OBnazeHMe OCHOBAMHM  XHMHYECKOW TIpaMOTHOCTH:  CIIOCOOHOCTBIO
aHANIM3UpOBaTh M OOBEKTUBHO OLICHUBATh JKU3HEHHBIE CHUTYyaluH,
CBSI3aHHBIC C XMMHEW, HaBbIKaMU 0€30MacHOr0 OOpaIleHHs C BEIIECTBAMH,
UCIIOJIb3yEMbIMH B TIOBCEJHEBHOM JKM3HU; YMEHUEM aHAJIU3UpPOBaTh U
IUIAHUPOBATH JKOJOTUYECKH O€30MacHOE MOBEIACHUE B LEIAX cOepekeHUs
3I0POBbSI U OKPY’KAIOIIEN CPEMBL;

@opMHpOBaHUE YMEHHI  YCTAHABIMBAaTh CBA3M  MEXKAY  PEAIBHO
Ha0JI0JTaeMBbIMU XUMUYECKUMHU SABJICHUSIMHU U IPOLIECCAMU,
NPOUCXOMASIIUMA B MHKPOMHpE, OOBACHATh INPUYMHBI MHOI000pa3us
BEILECTB, 3aBUCHUMOCTh HMX CBOWCTB OT COCTaBa M CTPOCHHUS, a TaKkKe
3aBUCUMOCTB IPUMEHEHUS BEUIECTB OT UX CBOMCTB;

[TpuoOpereHuss omnbiTa KCMIONB30BAHUS Pa3IMYHBIX METOJOB HW3YyYEHUs
BEILECTB; HAOIIOJEHUS 32 UX NPEBPAILIECHUAMH IPU TPOBEICHUH HECIOXKHBIX
XUMUYECKUX  DKCIIEPUMEHTOB €  HUCIIOJIb30BAHUEM  JIaDOPATOPHOIO
o0opyaoBaHus U IPUOOPOB;

VYMeHne oka3pIBaTh MEPBYIO MOMOIIb IPH OTPABIEHUSAX, OKOraxX M JPYTUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U J1a0OPAaTOPHBIM 000PYIOBAHUEM;
Ognanenue npuemMamu paboThl ¢ HHPOpMAIMEH XUMUUYECKOTO COAEP KAHMUS,
NpeACTaBICHHONM B pa3Hoil (opme (B BHUae TekcTa, (hopmys, rpaukos,
TaOJUYHBIX JAHHBIX, CXeM, poTorpaduii u zip.)

Co3nanve OCHOBBI i1 (OPMHUPOBAHUS MHTEpPEca K PACIIUPEHUIO M
yrayOJNeHNI0 XUMUYECKUX 3HAHUW W BbIOOpa XUMUU KaK MPO(UIBEHOTO
npeaMeTa TMpU TEPexo/ie Ha CTYNEeHb cpeaHero (MOJIHOTO) OOIIEro
oOpa3oBaHus, a B JajbHedmeM MW B KadecTBe c(depbl CBoe
npodeCCUOHATILHON JIEATEIbHOCTH;

DOopMUPOBAHKE NPEICTABICHUN O 3HAYCHUN XUMHUYECKON HAYKU B PELICHUU
COBPEMEHHBIX 3KOJOTHYECKHX MpoOJieM, B TOM YHUCIE B MPEJOTBpALICHUN
TEXHOT€HHBIX U IKOJIOTUYECKUX KaTacTpod.

K xoniy oOyueHus B 8 Kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX TOHSTHI: aTOM, MOJIEKYJA,
XAMWYECKUN BJIEMEHT, MPOCTOE BENIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOJIHAS ¥ HEOJHOPOAHAs), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJIApHAs Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIs1 XUMHUUYECKOTO JIEMEHTa B COSAMHEHUHU, MOJIAPHBINA 00BEM,



OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIbHOCTb, CTEIECHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALUS pEaKiuil: peakiuu
COCIMHEHHUS, pEaKUWHd Pa3JIoKEHUsA, PEaKUUU 3aMEIICHUs, peakuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIIMH, TEII0BOU A((EKT peakiuu,
AIpO aTOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji1 BEIECTBa
(mporeHTHAsl KOHLIEHTpAI|sl) B pacTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUY BEILIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

OTIPEJIENSATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEIWHEHUW IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cmbicin llepmomnueckoro 3akona [[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT WX MoJioxkeHuss B llepronuueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuunyio ¢dopmy [lepuoanueckoii
CUCTEMbl XHMHUYECKUX OJJIEMEHTOB: pa3iu4aTh IMOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie U
OoJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa Xumudeckux diemernToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sA1pa, 00IlIee YUCIIO 3JIEKTPOHOB
U pacrpeeieHle UX Mo 3JEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, M0 TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUSI XWMHYECKHUX [MPEBpALICHUI B
Pa3IMYHBIX YCIIOBHUSIX;



BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYI0O W  MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »3JIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKOU PEaKklnu;

MPUMEHSTH OCHOBHBIC OINEpAIllMU MBICIUTEIIbHON JEATEIbHOCTH — aHAJIHU3
W CUHTE3, CpaBHEHHE, 000OIICHHME, CHCTeMAaTH3aInio, KIIacCU(PHUKAIIUIO,
BBISIBJICHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — I M3y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTEeCTBEHHO-HAyYHbIE METOJIbI
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJIEH PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBIO MHIUKATOPOB
(;makmyc, henondTanent, METUIOPAHXK U APYTHE).

K xoHI1y 0OydeHus B 9 kiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSATHUNA: XHWMHYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHMOH, NPOCTOE BEUIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHb
OKHCIICHUSI, XUMUYECKasi pPeaKivsi, XUMUYecKasi CBs3b, TEIUIOBOM d(PDEKT
peakuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS JHUCCOUMALMS, PEAKIUH HOHHOTO
oOMeHa, Karauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasl CBS3b (KOBAJCHTHAs, MOHHAas,
METAJIMYECKas), KpUCTANIMYECKass pEeHIETKa, KOpPpOo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeiabHO OMyCTUMAas
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITh 3TU OHSATHS MPU OMKUCAHUU BELIECTB U UX MPEBPAILCHUII;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;



ONpENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, NPUHAICKHOCTh BEIIECTB K
ONpEeNEeNEHHOMY KJIACCY COEOWHEHUH Mo (opmyrnam, BHJ XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, MOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMHUYECKON (QopMylie, XapaKkTep cpebl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBate cMbica Ilepuommueckoro 3axkona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHasg mnoArpynmna (A-rpynmna)» M «moOoyHas
noarpynna (b-rpynma)», mansie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaueHUsl, KOTOphIE HMEIOTCS B TIEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpenieieHde HMX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npeaenax MajblX IEPUOIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YKMCIy W COCTaBY YYacCTBYIOIIMX B PEAKIIUU
BEII[ECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIMIME U CHEHNUPUIECKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, ypaBHEHUsI pEaKlMii, TOATBEPKAAIOIIUX CYIICCTBOBAHUE
TEHETUYECKOU CBSI3U MEXy BEIIECTBAMU PA3TUUHBIX KJIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKMX TPEBpalleHUd B Pa3TUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIPHYIO M MOJISIPHYIO MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMeHTa 10 ¢dopmyIe



COEMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PAaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0JaTh  MpaBWja  MOJb30BAaHWA  XHMHYECKOW  MOCYAOH H
JabopaTopHbIM 00OpyJOBaHHWEM, a Takke TMpaBuia oOpamieHus ¢
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO BBITIOJHEHHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TOJYyYEHUI0O U COOMPaHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJAUTh  PEAKIUH, TOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uoaua-, KapOoHat-, ¢ocdar-, cwiIMkKar-, cyiabdar-, THIPOKCHUI-HOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMATU3AINI0, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaO0IeHNE, M3MEPEHHEe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne HaumeHoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM MPOrpaMMbl KoumnuecTBo yacoB  oOpa3oBaTesibHbIE PeCYpPChl

B ToMm yucie

Bcero KonTtposbHuble IpakTu4eckue
padoThI padoThI

Paznen 1. HepBOHa‘laJIbele XUMHNYECCKHUC ITIOHATHUSA

XuMust — BakHasg 00J1acThb

11 €CTECTBO3HAHUS U 5 0 9 bubnuorexa [JOK
MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa

12 BemiecTBa 1 XuMuueckue 15 1 0 bubanoreka LIOK
peakuuu https://m.edso0.ru/7f41837c

Hroro o pasneny 20

Pa3nen 2. Baxkneiiume npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

51 Boznyx. Kucnopog. [lonsitue 6 0 1 bu6muoreka [JOK
' 00 okcumax https://m.edso0o.ru/7f41837c
59 Bognopon.Ilonsrue o 8 0 1 bubmuorexa [IOK
' KHUCJIOTAaX U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [lonsTue 5 1 1 bubmuoreka [JOK
' 00 OCHOBaHHUSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJ1acChl BuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nommorera L

https://m.edsoo.ru/7f41837¢c

COCTUHEHUN
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Htoro mo pazneny 30

Pasznea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. M. MengeneeBa. CTpoenune aToMOB.
XuMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XAMHYECKHUX 3JIEMEHTOB /[. 7 0 0 bubmorexa HOK

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

N. Menaene-eBa. CtpoeHue
aToMa

XUMHYECKasl CBS3b.

3.9 OkucnauTenbHo- 8 1 0 bu6mmoteka [IOK
' BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peaku
bubmunoreka IIOK
u 15
TOTO TO pasiey https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmorexa [TOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 4 6
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9 KJIACC

Ne i/

Pasznea 1.

11

1.2

1.3

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

BemecTBo U XUMHYECKHE PC€aAaKIHH

[ToBTOpeHue U yriayoieHue 3HaHu|
OCHOBHBIX pa3/IeoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
peakuuii

DIIEKTPOIUTHYECKAsT JUCCOLIMALIUS.
XUMHUYECKUE PEAKIIMU B PACTBOPAX

Hroro no pazneny

Pasznea 2.

2.1

2.2

2.3

2.4

HemeTajuibl 1 MX coeJMHEHUA
OO11ast XapaKTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst

OO0m1as XxapakTepuCTUKa XUMHUUECKUX
snemeHToB VIA-rpynmsl. Cepa u eé
COCIIMHEHUS

OO0mas XxapakTepruCTUKa XUMHIECKIX

aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux

COECTUHEHUS

OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
anemeHToB |VA-rpynnsl. Yriepoa u
KPEMHHUHN ¥ UX COCTUHECHUS

Uroro no pazgeny

Bcero

17

25

KoaunuecTBO 4acoB

B ToM umucie

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO1re cBOMCTBAa METAIJIOB

3.2 Baxueiime MeTauibl U UX CO€IUHEHUS

Hroro no pazgeny

Pasnen 4. Xumus u oxkpyxamomas cpeaa

4.1 BemecTBa u MaTCpHaibl B )KXU3HHU YCJIOBCKA

Uroro no pazgeny

HazBanue MmoayJist

Ha3Banue MmoayJist

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636
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