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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpasoBaTeabHbIX opranu3amnusax Poccuiickoit deaeparumu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpeaensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImunXcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHHHM XHMHHM OOECIEUYHMBAIOTCA CHEHU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAJIBHBIX TOHSITHI XHUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3ydeHne XMMHUM MPOUCXOJIUT C MPUBJICYECHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJI0BEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPhI. 3aaya
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IeHNI T MHPOBO33PEHUECKOTO XapaKTepa, sS3blKa HAyKW, B MPHUOOIIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB U XMMHUYECKUX PEaKIui, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHOM U y4eOHO-UCCIIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMU B TTOBCETHEBHOM >KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUid, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0Omeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y OOydyaromUXxcsi TYMaHHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuisi M HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

[Ipu peanuzanuu JaHHOW MporpamMMmbl OyJEeT 3a/eCTBOBAHO O00OpYAOBaHHE
uentpa «Touka Pocray.

Oo111ee YKcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XUMUHU HAa YPOBHE OCHOBHOT'O
obmiero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesenus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas hopmyra. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi mMacca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUEe U XUMHUUYECKUE ABJICHUS. XUMHUYECKasl peakus U €€ MpU3HaKHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYJI0H, MpaBujIaMu paboThl B 1abOpaTopuu 1
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUINIEHUE U KOHJEHCALUSI BOABI) U XUMHYECKUX (TOPEHHE CBEUU, MPOKATMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmoieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJICHWE W  ONUCAaHWE  PE3yIbTAaTOB  TPOBEICHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoma B Tpupoe, (HU3MYECKHE W XUMUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoil 3¢p(}eKT XUMHUUECKOW peaklnH, TePMOXHMUYECKUE YpaBHEHHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMHUYECKHUE CBOMCTBA, MPUMEHEHHUE, CITOCOOBI TofTyueHust. Kuciotbl
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 107151 BellecTBa B pacTBOpE. XMMHUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpupo/ie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasytomye  (OCHOBHBbIE, KHUCIOTHblE, aM{QoOTepHble) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiatypa ocHoBaHuii. PU3UUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[Tonmyuyenue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHMCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJIBI C METaUIaMu (HaTpHEM H
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpAacCKH MHJIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOIEHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ METANIAMU, PEAKIIUI
HEUTpANIU3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METAJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. M. MenneneeBa. Ilepuoasl u rpynmsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEJACHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. Yepe3 HCMOJIb30BaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MOHATHS: HAY4YHbIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31b1, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIeMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBneHue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHUEM  MeETOja
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYeCKoH cBsi3u. CteneHp aquccouuanuy. CUIIbHBIE U CIA0BIE 3JIEKTPOJIHTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEAKIIUU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHS] peakuuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil Ha MOHBI, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MTPUMEpPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHUsi CepHOM KuciaoTbl. [IpuMeHenue cepHoi
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MpeI0TBPAILICHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MOJyuyeHne U nmpuMeHeHue. Conu aMMOHuS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIE aMMOHHMSI B KaUE€CTBE MUHEPATIbHBIX YJI0OpEHU.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyeckue U xumudeckue cporictBa. Okecun gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIIEHUS. Y TIIEpO/I, ATUIOTPOIHbIE MOIU(DHUKALUHY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIC OpPraHuW3Mbl, MOJyYCHHUE U
IpUMEHEHHE. DKOJIOTHYecKue mpoOiieMsbl, cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ CONM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO031CTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHME CBOWCTBA, IMOIY4YEHUE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[IpoGiembl ©€30MacHOrO0  UCIOJIb30BaHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHNE KAaYE€CTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



X TPOTEKAHMSs, OMBITHI, OTPAKAMOIINE (PU3NUECKHE W XUMHYECKHUE CBOMCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HCHOJIB30BAHUE BUJIEOMATEPUAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HMOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHHE C TMPOAYKUUEH CHIMKATHON MPOMBIILICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocOOBI TIONy4eHUs MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . . MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHUE B MPUPOJIE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckout cucrteMe xumudeckux 3yiemeHToB [1. . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosiokeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HaxoXAeHuWe B mnpupoae. duznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcu b, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3YYEHHUE  PE3YJbTATOB  KOPPO3UH  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCHOJIb30BAHHE  BHJICOMATEPHUAIIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
IJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7ay 1o Teme «BaxHelue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW >XKM3HM 4YeJoOBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJENb, SBIICHHE, ITAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJyIPOBOJIHUKY,  AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHATBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTALUN U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTU BIANETh JOCTOBEpPHOU HH(MOpMAaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLMAIBHBIX HOPMax M MPABAJIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]lay, BBINOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPYAY U PE3yJbTaTaM TPYJI0OBOM JIESITEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTHUSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMWS, MOHMMAaHHUE ILIEHHOCTH 3J0pOBOTIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(bopMUpPOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, TPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIC NEUCTBUS (MTO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABUIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 OMpeneIEHHOro THIIA, MPUOOPETEHHUE OIbITa B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUPATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITNIOJIHEHUS MPEJIOKEHHON 3a1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuid (00CcyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbDY, KOOPJIUHAIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIe 1eliCTBHS:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepuoanueckoro 3akonHa JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YnuCiIo 3JIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XMMHUUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3JIeMEHTa MO (opMmysne COeAUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CUCTeMaTu3aluio, Kilaccupukaimio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNE, M3MEpPEeHHe, MOICIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCYA0M 1 1a00paTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaIMeTHbIC pe3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKINsi, XUMUYIECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKINK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajIeHTHaH, HOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKIUM, NPEACTbHO JIONMYCTUMAas KOHIIEHTpaIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHCHUN XUMHUYECKUX PEaKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPaxX HEOPraHUYECKHX COCAMHEHUH, TUI KPHUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHMCHIBATh U XapaKTepHU30BaATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPUOANIECCKOM TabIINIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpeaenax MallblX MEPUOJO0B U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHUS X aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIMIME M CHEIU(DHYISCKHEC XHMHYECCKHC
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKIAs OIMNKHCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca ATUX PEaKIINA;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MaCCOBYIO JIOJIO XHUMHYECKOTO JJieMeHTa Mo (opMyJsie COSAUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIMSIMM TI0 BBITIOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
JuaexkTpoHHble (HU(poBbHIE) OobopynoBanue neHTpa
HaumeHoBaHUe KosmuecTBo yacos o0pa3oBaTe/ibHbIE PeCypchbl «Touka Pocray»
Jl:;_)l'l pa3iesioB U TeM
NMpOrpamMmbl Beero KonrtpoJibHble IIpakTH4eckune
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XUMHST — BaxKHas RELEON mudposas
o0macth nabopaTopust M0 XUMHHU
11 €CTEeCTBO3HAHUS U 5 2 bu6mmoreka [IOK
MPaKTUYECKOU https://m.edsoo.ru/7f41837c
JeSITeIbHOCTH
YeloBeKa
12 BemectBa u 15 1 bubnuotexa [JOK RELEON mudposas
XUMHUYECKHE PEAKLIUH https://m.edsoo.ru/7f41837c =~ mabGopaTopusi MO XUMHUHU
Hroro no paszneny 20

Pasnen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

Boznyx. Kucnopon. bubnunoreka [JOK RELEON mudposas
2.1 6
[TonsTre 06 okcuaax https://m.edso00.ru/7f41837¢c =~ nmaGopaTopwHst M0 XUMHHU
99 Bogopon.Ilonstue o 3 1 bubmmoreka [JOK RELEON mudposas
' KHCJIOTaX U COJAX https://m.edso00.ru/7f41837c =~ maGopaTopus IO XUMHH
Bopa. PactBopsl. RELEON mudposas
2.3 [Tonsitre 06 5 1 1 bubmmorexa [OK naboparopust 1o XUMUU

OCHOBAHUAX

https://m.edsoo.ru/7f41837¢c



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

OCHOBHBIE KJIACCHI

RELEON mudposas

24 HEOPraHUYECKUX 11 bubnnorexa [IOK J1aboparopus 10 XUMUAHU
' P 4 https://m.edso0.ru/7f41837¢ patop
COEIUHEHNIT
Uroro mo pazneny 30

Pasznea 3. [lepuoauyeckuii 3axon u [lepuoaudeckas cucrema xumuueckux jiemMenToB /. U. MenpgesieeBa.
Crtpoenue aToMoB. XUMHYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Tepuoanueckuii 3aKOH

u [lepronnueckas

31 CHUCTEMa XMMHUYECKUX 7
' snemenTos J1. U.

Mennene-eBa.

Crpoenue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

RELEON mudposas
naboparopusi M0 XUMUN

XUMHUUYECKAA CBI3b.

RELEON mudposas

3. OxkuciuTenpHo- 3 bubnuotexa [JOK naboparopusi o XUMUHU
BOCCTaHOBUTEJIbHbBIC https://m.edsoo.ru/7f41837c
peakuumn
Hroro mo paszery 15 ]r?tltfsﬂ/P/I;Tg;;? r(3/I§f41837c Eaitggrgpiiﬁo:iim
PesepBHoe BpeMs 3 bu6mmoreka [JOK RELEON mudposas
https://m.edso00.ru/7f41837¢c =~ nmaGopaTopwHst M0 XUMHHA
OBIIEE KOJIMYECTBO
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE OobopynoBanue
HaunmenoBanmue
Ne (undposbie) nentrpa «Touka
pa3/1esioB U TeM Kontposbubie IlpakTnueckue
n/n Bceero oOpa3oBaTe/ibHbIE Pocra»
NPOrpamMMbl padoThI padoTbI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
[ToBTOpenue n RELEON mudpoBas
yriyoJieHue 3HaHU! bubnuorexa [HOK nabopaTopus 1o
11 5 1
OCHOBHBIX Pa3/IeJioB https://m.edsoo.ru/7f41a636 ~ xumum
Kypca 8 kiiacca
OcHoBHbIE RELEON mudposas
1.2 3aKOHOMEPHOCTH 4 brbmmorexa LTOK naboparopus 1o
' p . https://m.edsoo.ru/7f41a636 patop
XUMHUYECKHUX PEAKITHIA XUMUH
DNEeKTPOIUTHYECKAS RELEON mudposas
13 aucconuanus. 8 1 1 bubnmnoreka [JOK nabopaTopusi 1Mo
' XuMHUYECKHE PeaKkinuy B https://m.eds00.ru/7f41a636 = xumuu
pacTBopax
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
OO1m1as xapakTepucTHKa RELEON nudposas
bu6nuoreka [IOK
2.1 XUMHUYECKHX AJIEMEHTOB 4 1 naboparopus 1o
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. 'anorenst XUMUHU
OO01mas xapakTepuCTHKa RELEON nudposas
99 XUMHUYECKHX 3JIEMEHTOB 5 bubnmoreka [JOK nabopaTopus 1o

VIA-rpynmnsl. Cepa u eé
COEIIMHEHUS

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

XUMHNHU



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

OO0m1ast xapakTepUCTHKA
XMMHYECKUX JIEMEHTOB

bu6nuoreka [IOK

RELEON ntudposas
nabopaTopus 1Mo

2.3 7
VA-rpynmsl. A30T, https://m.edsoo.ru/7f41a636 ~ xumuwn
dbocdop 1 UX CoOeTMHECHUS
OO0m1ast xapakTepUCTHKA RELEON nudposas
XUMHUYECKHX IJIEMEHTOB naboparopus 1Mo
2.4 IVA-rpynnel. Yraepon u 8 bubsmorexa [IOK XHMUH
' PYHIRL SHIEpoa https://m.eds00.ru/7f41a636
KPEMHHU U UX
COCIIMHCHUS
Wroro mo paszneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
RELEON mudposas
31 OO6mue cBoiicTBa 4 bubnuorexa [HOK 1a60DaTo I;f;ﬁ)
' METAJLJIOB https://m.edso0.ru/7f41a636 patop
XUMHHA
RELEON
3.9 Baxueiimme Metamisl 1 16 bubnmnoreka [JOK AGODATO I;II;(%)IILOBM
' UX COEIUHEHUS https://m.eds00.ru/7f41a636 o Pa oP
XUMHAN
Hroro no paszneny 20

Paznen 4. Xumus u okpy:kaiomas cpeaa

RELEON nudposas

41 BemniectBa 1 MaTepuaisl B 3 bubmorexa LJOK 1A60DATODHS 110
' JKU3HU 4EII0BEKA https://m.edsoo.ru/7f41a636 patop
XUMHAHA
Hroro no paszneny 3
RELEON 0Ba
bubmuorexa [JOK wipoBas
PezepBHOE Bpems 3 1abopaTopus 1o

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

XHUMHHN



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

8 KJIACC

Xumus. 8 kirace/I'abpuensu O.C., OctpoymoB WN.T'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBemienne;

Xumus 8 kimace. Xumus 8 kiace: yueonuk / O. C. I'abpuensH. — 8- u3a. npepad. — M. : [Ipoda,
—2022 1. 287 c.[1] c.: un. - (Poccuiickuii yaeOHUK).

ISBN 978-5-358-21272-5

9 KJIACC

Xumus. 9 knacc/I"a6puensu O.C., OctpoymoB U.I'., Cnaakos C.A., AKuHoOHEepHOE 00I1IECTBO
«M3narenscTBO «lIpocBemienney;

Xumus 9 knace: yuebnuk / O. C. I'abpuenss. — 7-e uzn. npepad. — M. : JIpoda — 2022 r. 319, [1]
C. ui. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

METOJINYECKUE MATEPHUAJIBI JIJIS1 YUUTEJIA

8 KJIACC

1. B momos mkoiasHOMY yuntento. M. 0. I'opkoBenko «lloypounsie pa3paboTKu M0 XUMHU K
yaueOnukam: O. C. IN'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pyasutuca, ©. T
denpnamana» 9 knacc. «Bako», Mocksa 2005 T.

2. B nomours adbutypuenty. O. C. I'abpuenss, U. I'. OctpoymoB «Xumus». [locobue nmus
IIKOJIBHUKOB CTApIINX KjaccoB U nocrynaronmx B BY3e1. [Ipoda, Mocksa 2005 r.

3. B momomis aburypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». Jljis
IIKOJBHUKOB CTApIINX KJaccoB U noctynaronmx B BY3e1. Teoperuueckue ocHoBbI. Bonpocs!.
3amaun. Tectsl. [log penakuueit mpodeccopa P. A. Jlununa 3 — e uznanue, uCIpaBiIeHHOE.
Hpoda, Mocksa 2004 r.

4. T'abpuensn O.C. Ilporpamma kypca xumuu Jyist 8-11 kitaccoB 00111e00pa3zoBaTeIbHBIX
yupexaenuit. — M.: Ipoda;

5. TNabpuensu O.C. Xumusi: 8 kinace : yaeOHUK I 00111e00pa30BaTeNbHBIX yUpeKaeHu. — M.:
Hpoda.

6. M'abpuensu O.C. U3yuaem xumuto B 8 KiI.: quaaktudeckue marepuansl / O.C. ['abpuensiH,
T.B. CmupnoBa. — M.: bauk mitoc

7. I'abpuensu O.C., BuckoOoitnukona H.II., furykoBa A.B. HactonbHast KHUTa yuuTeNs.
Xumus. 8 ki1.: Metoandeckoe nocodue. — M.: JIpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.1. Xumuueckuii 5KCrIEpUMEHT B IIKOJIE. 8 KiIacc.
— M.: Ipocda

9. MunucrepctBo obpazoBanusi Poccuiickoit @enepaunu. [IporpamMmel st
0011e00pa3oBaTeIbHBIX YIpexkAcHHH. Xumus 8 — 11 Kimacchl. -3-¢ u3anue, CTePeOTHITHOE -
Mockga; [Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus. kK YMK O. C. I'aGpuensna Jlabupunr. py. U3aarenascTBo
"Bako" 2016 r.

11. ®enepanbHOTO KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHIapTa O0IIero 00pa3oBaHus 0 XUMUU
(Hactp 1. OcHOBHOE 00111e€ 00pa3oBaHKe) A OCHOBHOM 00111€00pa30BaTEIbHON IIIKOJIBI B



COOTBETCTBUU C CYIIECTBYIOIIEH KOHIICTIIINEH XUMHUECKOTO 00pa30BaHMUs.

12. Xumus: 8 ki1acc: KOHTPOJIBHBIC U TPOBEpOYHBIC padboTh K yueOHuky O.C. ['abpuensna
«Xumus. 8 kimace» / O.C. I'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u 1p. — M. : llpoda;
13. Xumus 8 knacc. Xumus 8 kiacc: yueonuk / O. C. I'abpuensH. — 8-e uzn. nmpepad. — M. :
Hpoda, —2019 1. 287 c. [1] C. : un. - (Poccuiickuii yaeOHHK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnuuax 8 — 11 kmacesl. CripaBouHoe nocodue. ABTop — cocraButens A. E.
Haconoga 10 — e uzganue, crepeorunstoe. Ipoda, Mocksa 2007 r.

9 KJIACC

1. B momomnis mkonpHOMY yuntento. M. FO. 'opkoBenko «Iloypounbie pa3paOOTKH IO XUMHUHU K
yueOHuKaMm: O. C. 'abpuensina; H. M. Connna, M. I1. Canuna; I'. E. Pym3utuca, ©. I'.
denpamana» 9 knacc. «Bako», Mocksa 2005 1.

2. B nomoup adbutypuenty. O. C. I'abpuenss, U. I'. OctpoymoB «Xumus». [locobue nis
HIKOJILHUKOB CTapIIuX kiaccoB u nocrynatommx B BY3s1. [Ipoda, Mocksa 2005 r.

3. B momomis aburypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». s
HIKOJILHUKOB CTapIINX KiaccoB u nocrynatoiux B BY3s1. Teopetnueckue ocHOBEI. Bompochr.
3amaun. Tectsl. [log penakuueit npodeccopa P. A. Jluguna 3 — e uznanue, uCrpaBiIeHHOE.
Hpoda, Mocksa 2004 r.

4. T'abpuensan O.C. IIporpamma kypca xumuu Jyist 8-11 kitaccoB 00111e00pa3zoBaTEIbHBIX
yupexaenuit. — M.: [Ipoda;

5. Xumus 9 knacc: yueonuk / O. C. 'abpuensa. — 7-e 3. npepad. — M. : IIpoda — 2019 1. 319,
[1] c. un. (Poccuiickuii yaeOHHK)

ISBN 978-5-358-21507-8

6. 'abpuensH O.C. U3yuaem xumurio B 9 ki1.: tunaktudeckue marepuainst / O.C. ['abpuensH,
T.B. CmupnoBa. — M.: biuk mtoc

7. T'abpuensn O.C., Bucko6oiinukona H.I1., SurykoBa A.B. HacronbHast kKHMra ydauTens.
Xumus. 9 ki1.: Meroanueckoe rocodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., TonkyHnos B.W. XuMuueckuii 3kCIepuMeHT B IIKoJIE. 9 Ki1acc.
— M.: Jlpoda

9. MunucrepctBo obpazoBanust Poccuiickoit ®denepanuu. [Iporpammsl ams
0011e00pa3oBaTeIbHBIX YUpexkacHud. Xumus 8 — 11 kimacchl. -3-e u3ganue, CTepPeoTHITHOS -
Mockga; [Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus k YMK O. C. I'abpuensana JlaOupusr. py. M3garenscTBo
"Bako" 2016 r.

11. ®enepanbHOTO KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHIapTa o0IIero 00pa3oBaHus O XUMUU
(Hactp 1. OcHOBHOE 00111e€ 00pa30BaHKe) A OCHOBHOM 00111€00pa30BaTEIbHOM IIKOJIBI B
COOTBETCTBUU C CYIIECTBYIOIEH KOHIIEMINEH XUMUYECKOT0 00pa30BaHusl.

12. Xumus: 9 kinacc: KOHTpOJIbHbIE U poBepouHble paboThl K yueOHuKy O.C. I'abpuensna
«Xumus. 9 xkmacey / O.C. IN'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : [Ipoda;

13. Xumus 9 xnacc: yueOnuk / O. C. I'abpuensH. — 7-e u3f. npepad. — M. : lpoda — 2019 1. 319,
[1] c. un. (Poccuiickuit yuebnuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 knaccel. CnpaBouHoe nocodue. ABTop — coctaButels A. E.
Haconogsa 10 — e uznanue, crepeorunsoe. Jpoda, Mocksa 2007 T.

OUP®POBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

8 KJIACC



1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://mwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caldT mist yauTelsiss XMMUAU ¥ OHOJIOTHH)
6)

http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2_chasa_v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xiacc)

9) http://chemistry. narod.ru XuMuK.py: caiit o xumun

10) https://skysmart.ru/articles/chemistry

11) IMopran Beepoccuiickoit onumiua sl mKoiabHUKOB. http://rusolymp.ru/

12) Pycckwuii obpa3zoBarenbHbIil mopTai. http://www.gov.ed.ru

13) denepanbHblii poccuiickuii 00meoopa3oBaTebHblid moprai. http://www.school.edu.ru
14) ®enepanpublii mopran «Poccuiickoe odbpasosanuey. http://www.edu.ru

15) Iopran komnanuu «Kupuint u Medoauiiy. http://www.km.ru

16) O6pa3oBarenbHbIi opTan «Ydeba». http://www.uroki.ru

17) Kypuan «Kypbep odpazoBanus». http://www.courier.com.ru

18) XKypuan «BectHuk odpazoBanus». http://www.vestnik.edu.ru

19) Uznatenbckuii gom «IIpodxauray. http://www.profkniga.ru

20) Uzpatensckuii mom «1 centsops». http://www.1september.ru

21) ®ectuBanb neparoruueckui uae «OTKpbITHIM ypoKk» (M31aTenbCKuil 10oM «1 ceHTA0p»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrepuet noprain [polllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuHHCTepCTBO 00pa30BaHUS U HAYKH.

26) Caiir CIAM I'MA: PEILLY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://mwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT mis yunuTenss XAMUA ¥ OHOJIOTHH)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Iopran Beepoccuiickoit onmummua sl mKoiabHUKOB. http://rusolymp.ru/

12) Pycckwuii oOpa3zoBarensHbIi mopTai. http://www.gov.ed.ru

13) denepanbHblii poccuiickuii 00me00pa3oBaTebHbIii mopra. http://www.school.edu.ru
14) ®enepanbusblii nopran «Poccuiickoe oOpazoBanuey. http://www.edu.ru

15) Iopran kommanuu «Kupumt u Medoauii». http://mww.km.ru

16) OGpazoBarenbHbIi MOpTan «Ydebay. http://mwww.uroki.ru

17) XKypuan «Kypbsep odpazoBanus». http://www.courier.com.ru



18) XKypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii oM «IIpodkuuray. http://www.profkniga.ru

20) Uznatensckuit tom «1 cenTsaops». http://www.1september.ru

21) ®dectuBans negarorudeckuii uaei «OTKPBITHIN YPOK» (M3AaTeNIbCKUi 10M «1 CeHTSIOps»).
http://festival. 1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuer noprain [polllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MuHucTepcTBO 00pa3oBaHUs U HAYKH.

25) Caiir CAAM I'MA: PELLTY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru

MATEPHUAJIbHO-TEXHUYECKOE OBECIHEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPYJOBAHUME

1) TexHuyeckue cpeacTBa OOyYCHHUS:

1.TeneBusop (c quaroHayibio 3KpaHa HE MEHEE 72CM)
2. IlepcoHanbHbI KOMIIBIOTEP

3. Kononku

4. IIpuHTep na3epHbIi

2) IleyaTHas DpOAYKIUS:

1. I[TpaBuiia TeXHUKH 0€301aCHOCTH (CTEH SKCIIO3ULIMOHHBIN)

2. Ilepuoauueckas cucremMa XxumMuueckux semeHToB J[.M1. Menaeneesa (cTeHn
HKCIO3UIIMOHHBII )

3. PacTBOpUMOCTb COJIeH, KUCIOT U OCHOBAHUH B BOZIE (CTE€H SKCIO3UIIMOHHBII)

4. IlpaBuia noBeieHUs 00Y4arOMIMUXCS B KAOMHETE XUMHHU (CTEH]T SKCITO3UIIMOHHBIH )
5. IlpaBuiia moBeieHUs1 00y4aroIUXCcs B KAOMHETE XUMHUH (MHCTPYKTaKU JJIS PAKTHYECKUX
paboT 1 1abOpPaTOPHBIX ONBITOB),

6. JleMOHCTpalMOHHbIE TAOIULBI IO XMMUU

7. IeMOHCTpallMOHHBIE TUIAKATHI I10 HEOPTaHUYECKON XUMHUHU

8. KoMIIEKT TOPTPETOB XMMHUKOB

3) CneunanusupoBaHHas yueOHast MeOeb:

1. locka ayniuTOopHasi C MArHUTHOW MOBEPXHOCTBIO U C MPUCIIOCOOJIEHUSMU AJIs1 KPEIUICHUS
TabIuI, KapT

. CTON I€MOHCTPAIIMOHHBIN (U3 IBYX CEKIIU)

. Cron mucbMeHHBIH 11 yuuTens (B KJIIACCHOM KOMHATe U B JAOOPaHTCKOM)
. CTonbl IByXMECTHBIE YUEHUUECKHE B KOMIUIEKTE CO CTYNIbSIMU

. Cryn qnig yuurens

. llIxads! cexnronHbIe 4711 000PYIOBaHUSI B JTAOOPAHTCKOM

. kad BBITSKHON

. CTeHka mkoabHas

. PakoBuHa-Molika

10. Tymbouxka

11. Crenn Ki1acCHbBIN YooK

12. Ceiid ans XxpaHeHUS] peaKTUBOB

O 003N L B~ W

OBOPYAOBAHME JIUIA TPOBEJAEHUSA ITPAKTUYECKUX PABOT



VY4eOHO-TIpaKTHUeCKoe U yueOHO-1abopaTopHOE 000pyI0BaHNE

1) ITpuGopsl, HaOOPBI TOCYABI U 1a00PATOPHBIX NPUHAIIEKHOCTEH ISl XUMUYECKOTO
HKCIIEPUMEHTA

OO01ero Ha3HAYEHUS:

1. HarpeBarenbHbie mpuOOpPHI (COUPTOBKA)

2. JIocka mjist CyIIKY MOCYAbI

2) JleMOHCTpaIlMIOHHbBIC

1. HaGop mocy/isl M IPUHAUICKHOCTEH ISl IEMOHCTPALIMOHHBIX OIBITOB MO0 XUMUHU

2. Ha0op nocy/ipl ¥ IPUHAUIEKHOCTEN 111 BBIITOJIHEHHS IPAKTUUECKUX PAOOT MO XUMHUH
3. llItaTtuB Ans 1€MOHCTPAIMOHHBIX Tpodupok [1X-21

3) Cneunanu3upoBaHHbIC IPUOOPHI U alIIapaThl
1. Anmmapar (mpubop) UIst MOTy4YeHUs ra30B
2. IIpubop 11t cobupaHus U XpaHEHUs ra3oB

4) KoMITIeKThI [Tt Ta0OPATOPHBIX OMBITOB M MPAKTUYCCKUX 3aHATHHA 110 XUMUU
. Habop mocynbl v npuHaAiIeKHOCTEH ISl Y4eHMYECKOTO SKCIIEpUMEHTa

. Habop OaHok aiist XpaHeHus TBepAbIX peakTuBoB (30 — 50 mur)

. Habop ckistHOK ((hi1akoHOB) JIs1 XpaHEHUS paCTBOPOB PEAKTHBOB

. Habop nipodupoxk (ITX-14, I1X-16)

. HarpeBatenu npu6ops! (crtuptoBku (50 mur)

. [Ipubop st nosydeHus razon

. llITatuB maboparopubiii xumuueckuit [HIJIX

. HaGop mocy bl 1s1 TIeMOHCTPAITMOHHBIX U JIA00PATOPHBIX OIBITOB

. KoMIiekT BOpoHOK KOHYCOOOpa3HbIX

10. KommiekT BOpPOHOK IIMJIMHAPUYECKUX

11. Boponka aenuTenbHas UIMHIPUYECKAs

12. BopoHka KamnenbHas

13. KommiiekT K010 KOHMYEeCKHX

14. KommiekT K010 KpyriIogOHHBIX

15. KoMmiaekT KoJ0 MIOCKOLOHHBIX

16. KommiektT MeH3ypok

17. KOMIIJIEKT XUMHUYECKUX CTAaKAHOB

Wcnonb3ytoT 11t MpOBEeHUS Pa3TUIHBIX XUMHUYECKUX OTepaIui.

18. KoMIiekT HMInHIpOB:

19. KoMmriekT mmateseil u JI0KeK IS BEIIEeCTB:

20. KoMmiekT MeTalTn4eCcKuX W31 sl IEMOHCTPAIIMOHHBIX U TA0OPATOPHBIX OMBITOB:
3aKMM BUHTOBOM, 3KUM MPYKUHHBIM,

32)KUM TTPOOMPOYHBIH, TOKKA JUIS CKUTAHUS BEIIECTB

21. Habop CTeKIIHHBIX TPYOOK

22. HaGop uznenwuii u3 gapdopa u dasHca: crynka ¢ nectukom Nel Ne3, Turens HU3KHIA, yaia
BBITIAPUTENIbHAS, TPEYTOIBHUK IS TUTIIS Ne6.

O 01N DN K W~

5) Mopenu
KoHcTpyKTOp A1 cOCTaBIEHUSI MOJIEKYIT

6) HatypanbHble 00bEKTHI KOJIJIEKIIUU

1. AmroMuHUA

2. Bonokna

3. KameHHBI# yroib U MPOIYKTHI €T0 TEpepadOTKH



4. Kayuyx
5. MeTtajisl U CIjIaBEI

6. MuHepasbl ¥ TOPHBIE TOPO/IbI

7. Heth u BakHEHIIIME MPOAYKTHI €€ TIEPEpadOTKH
8. [TnacTmaccel

9. TornuBo

10. YyryH u cranb

11. [lIxana TBepaocTH

7) PeakTuBbI

1. Kucnora consgnas

2. Habop Ne 3 BC «llemouny»
Kanus rugpokcun

Kanbuus runpokcun

Harpus ruapokcun

OTtaensHO:
['uapoxcur aMMOHUS
I'mppokcun menu
I'unpoxcun 6apus

3. OkcHuabl METAJLIOB:
Oxcun 6apus

Oxcup XKenesa (I1)
Oxcup ATIOMHHUS

4. Metauisl:

AnroMUHUH (TpaHyJIbl)

Kene3o BoccTaHOBII. (ITOPOIIOK)

[{unk (rpaHyss)

XKene3zo Merananueckoe BOCCTAHOBIEHHOE BOJOPOJOM

5. Habop Ne 6 C «Opranudeckure BEIecTBa
I'excan

I'mroko3a

I'munepun

dopmanuH

MypaBbrHas KUCIOTa

Kucnora ykcycHas

OTnenpHo:
Hedts
AHWINH

6. Habop Ne 7 C «MuHnepanbHble yI0OpEHUS»
AmMoOHU# cynbdar

Kannii xnopucTsiii

Kapbamu (ModeBUHA)

Hatpuesas cenutpa (HaTpuii @30 THOKHCIIBIN )
Cynepdocdar rpanyTupoBaHHBIHA
TpunatpuiidocdaT rpaHyIUpOBAHHBII



OTaenpHo:
dochoputHas Myka
Cynepdocdar nmpocroit
Kanuitnas cosp

7. Habop Ne 8 C «MoHUTBI»
AHHUOHUT
Kartnonur

8. Habop 11 C «Conu a1 J€EMOHCTPALIMOHHBIX OIIBITOBY»
AmMuak 0e3BOIHBIA

AMMOHMH yIrieKUCIbIN

Kanuii yrnekucibii

Kanuit yrnekucnslii Kucibii

Kanuii pochoprokucbii

Kanpuuit pochopHoKuCIBIi

Kanpruit pochopHOKUCTBIN 0THO3aMEIICHHBII

Harpuit yrinexkucnsiii

Harpuii hochopHOKUCTBIN 12-BOIHBIHI

9. Habop Ne 12 BC «Heopranudeckure BemecTBa JjIs AEMOHCTPAIIMOHHBIX OITBITOBY
Kanmit iogucTeIi

Kanuit xkene3ncTocuHepoAUCThIN 3-X BOJIHBIN

Kannii skene3ncTocuHepoIuCThIin

Kanuii ponanucterit

Kanuit GpomMucTsIii

Hatpuii cepHOKUCIBIN

Harpwuit yrinexkucnslii

Harpuii ¢propuctsrit

Cepa Monoras

10) Ha6op Ne 13 BC «["anoreHuasn
JIutuit XJ0puCTHIN

AMMOHMI XJTOPUCTHII

bapuii XnopucTelii

Keneso xnopHoe 6-BoiHOE
Kanuit xnopuctslit

Kanpumii X 10puCThIi

Maruuii XJIOpUCTBIN

Menp nByxiopucTasi 2-BogHas
Harpuii xsopucrtslii

[{rHK XJTOpUCTHIN

OTnenpHo:
Xnopun 6apus
XJopua aTtOMUHUS

11. Ha6op Ne 14 BC «Cynsdatel. Cynbdutsl. Cyabpuasn»
ATIOMUHUIN CEPHOKUCIBIN
AMMOHUN CEpHOKHUCIIBII



Kenesa cepHokucioe 7-Mu BOJHOE
Kanuit cepHOKHCIIBINA KUCTBII

Kanuit cepHokucibii

Kanbuuii cepHOKUCTBIN 2-BOAHBIN
Kymnopoc xene3nsiit

Kymnopoc mennbrit

Kymnopoc unHKoBbIN

Maruuii CepHOKHUCIIBIN 7-MU BOJHBIN
Harpuii cepHucTsiii

Hatpwuii cepHOKHUCIIBIN O€3BOIHBIH

12. Habop Ne 16 BC
AIOMUHUH TpaHyIMPOBaHHBIN
Keneso (1) okcup

Keneso kapOoHMIBHOE

Mens (I1) oxuch

I{vHK TpaHyJIMpOBAaHHBIN

13. Habop Ne 17 C «Hutpatsi»
AMMOHUN a30THOKUCIIBIN
bapuit a30THOKUCIIBII

Kanuit a30THOKHUCIIBIN
Kanbuuii a30THOKUCIIBIN
Harpuii a30THOKUCITBIN
Cepebpo a30THOKHUCIIOE

14. HabGop Ne 18 C «Coeaunenus xpoma
AMMOHMUS IByXpPOMOBOKHCIIBIN.

Kannsa 1ByXpOMOBOKHCTBIN

Kanus XxpoMOBOKHCIBIN

15. Hab6op Ne 19 BC «CoenuHeHus: MapraHia»
MapraHiia 1ByOKHCH
Kanuii MapraHiioBOKUCIIbIMA

16. Habop Ne 21 BC «Heoprannueckue BemiecTa
Kanbuus okuce

Mens (Il) ceprokucnas

Mens (I1) yrnekucnasi ocHOBHas

Harpuii yrnexucisii

Hatpuil yrinexucislii Kucisli

OTnenpHoO:
LIuHK a30THOKHUCIBIH
CBuHEI a30THOKHUCIIBIN.

17. HabGop Ne 22 BC «MHaukatopb»
MeTunoBBIi OpaHKEBBIN, HHAUKATOP
®denondranenH, UHIAKATOP

18. Marepuainbi:



AKTHBUPOBaHHBIN yroJib

Bazenun

Kanpuus kapbonar (Mpamop, Men)
[Tapadun
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