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IHHOACHUTEJIBHASA 3ATINCKA

[IporpaMma 1O XUMHH OCHOBHOTO oOmiero oOpa3oBaHus (YriayOnEHHBIN YpPOBEHB)
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3zoBaTeIbHOM
IIpOrpaMMbl OCHOBHOTO oOuiero oOpasoBanus, npexacrasieHHbIXx B ®I'OC OOO, ¢ yuerom
(benepanbHON paboyel mporpaMMbl BOCIIUTAHUSI.

[Iporpamma no xuMuu pazpaboTaHa ¢ HENIbI0 OKa3aHUS METOJHYECKON TIOMOIIH YIUTEIO
B CO3/1aHUM paboueil MporpaMmbl 10 y4eOHOMY MIPEIMETY.

[Iporpamma mo XuMuu 1Oa€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH cTparermu OO0ydeHwus,
BOCIIMTAHUS W PA3BUTUS OOYYAIOMIMXCA CpPEJACTBAMU YYEOHOTO TIpeAMETa, OIpeneseT
00s13aTeNIbHOE TIPEAMETHOE COJIepPIKaHue, €ro CTPYKTYpPY 1O pa3ziesiaM H TeMaM, paclpeieiieHne
Mo  KjaccaM, pEKOMEHIYeMYI0 TIOCIENOBATEIIbHOCTh HW3YyYeHHsS XUMHUH C  y4eTOM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKA y4eOHOTO Ipolecca, BO3PACTHBIX
oco0eHHOCTel obOyuaromuxcs. B mporpaMmme Mo XMMUU YYUTHIBAIOTCSI BO3MOXHOCTH Y4€OHOTO
npeaMeTra B pealn3aluyd TpeOOBaHWH K IUIAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM U
MPEeIMETHBIM pe3ylnbTaTaM oOydeHHus W B (OPMHUPOBAHHM OCHOBHBIX BHJIOB Yy4eOHO-
MTO3HABATEIBHOH JIETETHHOCTH 00YUAIOIIET0Cs TI0 OCBOCHHIO YIEOHOTO CO/ICPIKaHMS.

W3yueHne XWMWUU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS OPHEHTHPOBAHO Ha
OOIIEKYThTYPHYIO  MOJTOTOBKY, HEOOXOIMMYIO JUII  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, Pa3BUTHS WHTEIUIEKTYaJbHBIX CIHOCOOHOCTEH M HWHTEPECOB OOYYaIONIMXCs, Ha
MPOI0JDKEHHE 00yUeHHUsT Ha YPOBHE CPEHETO 001Iero 00pa3oBaHusL.

3HaHHUE XUMHH CIIY>KUT OCHOBOH Ui (POPMHUPOBAHMSI MUPOBO33pEHUS 00YUaIOIerocs, ero
MIpe/ICTaBJICHUI 0 MaTepruaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPaOT (hopMUpyeMble XUMUEN
MIPE/ICTaBJICHMSI O IPEBPAIICHUSIX SHEPTHH U BELIECTB B MPUPO/IE, O MYTSIX PEIICHUS ITI00aTbHBIX

npoOjieM  YCTOMYMBOTO  pa3BUTHS ~ YEJIOBEUECTBA  —  CHIPhEBOHM,  DSHEPrETHYECKOM,
MPOJOBOJLCTBEHHONW  TIpo0ieM, MpoOJIeMbl  DKOJOTHYECKOM  Oe30macHOCTH,  Mpobiem
3/IpaBOOXpaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealu3alii BO3MOXHOCTEH s camopa3BuTus U (OpPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH 00y4aIoOUIuXcs, uX 001ei 1 pyHKIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 0O0yyaronimxcs,
HAaBBIKOB HMX  CaMOCTOSITEIbHOW  y4eOHON  JEATEIbHOCTH,  OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHH, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM J>KU3HHM, TaK U B
npodeccruoHaIbHON 1A TENbHOCTH;

3HAKOMHUT CO CENU(PUKON HAYYHOTO MBIILICHUS, 3aKJIaIbIBAET OCHOBBI MPEICTABICHHM O
€IMHCTBE MPUPOJIBI U YETOBEKA, SBISETCS KIIIOUEBBIM 3TanoM B (JOPMHUPOBAHUU €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOYUaIOIINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKy, BHOCHUT CBOM BKJIaJ B JKOJIOTHUYECKOE OOpa3oBaHUE
oOyyaronuxcs.

JlanHble HampaBieHHs B OOYUYE€HUM XMMHH 00ECHeuMBaIOTCS CHEHU(PHUKON COoIaepKaHuUs
MpeaMeTa, KOTOPBIN SBJISETCS MeJaroTnYecKd aJaiTHPOBAHHBIM OTPAXXEHHUEM OIPENICTICHHOTO
JTama pa3BUTUS XUMHH.

YrnyOn€HHBIN Kype XUMHUHA OCHOBHOTO OOIIEro 00pa3oBaHMsl OPUESHTHPOBAH HA OCBOCHHUE
00y4aroNMMHUCS CUCTEMBbl TIEPBOHAYATBHBIX MOHATHI XUMHUHU, OCHOB HEOPraHHMYECKOW XUMUH,



OCHOBOTIOJIATAIOMINX TPEJICTABICHUNA OOIIel XUMUU ¥ OTICNbHBIX 3HAYUMBIX TOHATHMA
OPraHU4eCKOM XUMHUH.

CtpykTypa cojaepkaHHs MPOrpaMMBbI 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydeHuro. CojaepikaHUE CKIAIBIBACTCS U3 CHUCTEMbI HMOHSATHH O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATHH O XHMHYeCKOW peakuuu. OOe 3TH CHCTEMBI
OpraHu30BaHbI 110 MPUHIIMITY MTOCIEI0BATEILHOTO PAa3BUTHS 3HAHWIA HA OCHOBE TEOPETUYECKHUX
IIPEJICTaBICHUI PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepuonnueckoro 3akona J[.M1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

YUEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MIpeICTaBICHUM 00 IEKTPOIUTUYECKON TUCCOLMAIINH BEILIECTB B PACTBOPAX;

0 XMMHUYECKOW KHHETUKE U TEPMOTHHAMHUKE.

B oCHOBy TeopeTHYEeCKMX 3HAHWN TIOJIOKEHBI SMITUPHUYSCKU IOJIydEeHHBIC (DAKTHI.
Teoperndeckne 3HaHWS Pa3BUBAIOTCS TIOCIEIOBATENIEHO OT OIHOTO YPOBHS K JPYromMy H
o0ecreunBaroT 00yJaroNIMMCS BO3MOKHOCTh OOBSICHATH U TPOTHO3UPOBATH CBOICTBA, CTPOCHUE
1 00JIACTH MPAKTHYECKOTO TIPUMEHECHUS N3y9aeMbIX BEIECTB.

OcBoeHue cofep kaHus IPOTPAMMBI IT0 XUMHH ITPOUCXOIUT C HCMIOIB30BAHUEM 3HAHHUN W3
paHee M3YYCHHBIX YUEOHBIX MPEIMETOB: OKPYXKAIOMIMA MHp, OHONOTHA, (PHU3HMKa, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHSI, UCTOPHSL.

[Iporpamma ocHOBHOTO o001Iero oOpa3oBaHusl MO XUMHH (YriyOJnEHHBIA YpPOBEHbD)
OpUEHTHPOBaHa Ha COXpaHEHHE (YHIAMEHTAJIHHOTO XapakTepa 0O0pa3oBaHWs, CIEIUPUKA
y4eOHOro mpeaMera W 00€CleueHUe YCHIENIHOro OOy4deHHs Ha CIEIyIIMeM ypOBHE
oOpazoBanusi. B mporpamme mno XUMUM peaqu3yeTcs pas3BUBAaioOUlass W IpaKTUYecKas
HaIpaBJIEHHOCTh OOy4eHHs XuMuH, AuddepeHmanys o0ydeHus, BKIoYaromas npo@uiIbHyo
MOATOTOBKY OOYy4alomIMXCS U TOCJIEAyIolllee CaMOOIpeaeseHHe B BbIOOpEe HallpaBlIeHUs
00y4eHus B MPOPUIBHBIX Kaccax.

Yriny0néHHoe Hu3ydeHHe XHMHUU CIOCOOCTBYET peaiu3aluu 3a1ad IpodeccroHaNIbHON
OpUEHTAIlMM M HaMpaBJICHO Ha IMPEIOCTaBICHHE BO3MOXXHOCTH KaXJ0My OOydaromemycs
MPOSIBUTh CBOU MHTEJUIEKTYyaJbHBIE M TBOPYECKHE CIOCOOHOCTH MPU H3YYEHUU Y4eOHOTro
npeaMera, HeoOXOoAMMbIE MJIsi MHPOJODKEHHMsT 00pa3oBaHUs W JalibHEHIIEeH TpyAoBOMH
NeSITeIbHOCTH.

[Iporpamma mo xumuu (yriayOnE€HHBIH ypOBEHB) IpeIHA3HA4YeHA JUIsl MCIOJb30BaHUS B
0o0pa3oBaTeNbHBIX  OPraHM3alUAX, PEATU3yINMX MporpamMmbl  AudQepeHIupPOBaHHOTO
(yrny6nénHoro, npo(UIbHOTO) H3y4eHHs] OTACNbHBIX Yy4eOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

Oo6pazoBarenbHble QYHKIIMH XUMUHU, U3y4aeMOil Ha YTIyOJI€eHHOM YPOBHE, pEealn3yloTCs B
npouecce (HOpMHUpPOBaHMSI 3HAHUI OCHOB XMMHUYECKONW HAyKM Kak OO0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, 00JACTH MPAKTUYECKOW IESITENbHOCTH YEJIOBEKa U OJIHOTO M3 KOMIOHEHTOB
MHUPOBOM KyIbTyphl. 3ajada y4eOHOTO TmpeaMeTra COCTOUT B (OPMUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUU — BaKHEHIINX (haKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKECHHIA,
JOCTYIHBIX 0000IIEHNH MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAyKd, B MPHOOIIEHUU K
HayYHBIM METO/IaM TIO3HAHMS TIPU U3YUEHUU BEIECTB M XMMUYECKUX peakiuid, GopMUpPOBAHUU
Y pa3BUTUU TO3HABATEIHHBIX YMEHUHN U CMOCOOOB AEATETHHOCTH U MX MPUMEHEHUU B y4eOHO-
MO3HABATENbHON U yueOHO-HCCIIeI0BATEIbCKON AEATEIbHOCTH, OCBOCHUM MpaBUi 0€3011acHOTO
oOpaleHns ¢ BelECTBAMHU B MIOBCEAHEBHOM KU3HU.



Henn wu3yyeHuss XuUMUM OTpPaXAlOT HAIPABJIEHHOCTh OOY4YeHHs Ha pa3BUTUE U
caMOpa3BUTHE JIMYHOCTH, (OPMHUPOBAHUE €€ MHTEIUICKTa U OOIIEH KyIbTYpHI.

N3ydyeHne xuMHUM HallpaBJIEHO HA JOCTUYKEHUE CIEAYIOLIUX LENIEH:

(hopMHpOBaHKWE HMHTEIUICKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOW K CamMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIEHOMY TPHHITHIO DPEUICHWH, CIIOCOOHOW aJanTHpOBaThCi K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

(dbopMUpOBaHHE CHCTEMBl XMMHUYECKMX 3HAHMHA KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOUH
KapTUHBl MMpA, KaK OCHOBBI JUIsl TIOHUMAHUS XUMHUYECKON CTOPOHBI SIBJIEHUM OKPYXarOILIEro
MHpa, OCBOCHHUE S3bIKA HAYKH;

MPUOOIIEHNE 00YyJaIONUXCS K CAMOCTOSITEIBHOM MO3HABATEILHOW U HCCIICIOBATEIIbCKON
NESTeNbHOCTH, K HAy4YHBIM METOJlaM I[03HaHUs, (OpPMUPOBAHHWE MOTHUBAIMM U pa3BUTHE
CIOCOOHOCTEH K M3yYEHHIO XUMUU;

dhopmupoBanue oOmIei GyHKIIMOHATHPHOM U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOUIEro MHUpa, MCMOJb3YysS 3HAHUS U
OTBIT, TOJYYEHHBbIE MpPU M3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pELIEHUH MpolieM B
ITOBCETHEBHOMW KU3HU U TPYJOBOM ACSITEIBHOCTH;

pa3BUTHE y OOYdYalOIIMXCSl HMHTEpeca K HM3YyYEHHI0O XUMHH MU cdepam aesaTenbHOCTH,
CBS3aHHBIM C XUMHEH, MOTHBAIMsl K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIEro Mpoduias u
HaIpPaBJIEHHOCTH JaJIbHEHIIEro 00y4YeHus;

OCO3HAHME LEHHOCTH XMMMUYECKHX 3HAHUN B KU3HU YEJOBEKAa, IOBBIIIEHHE YPOBHS
9KOJIOTHYECKOW KYJIbTYPBl, HENPUITHE JEHCTBHI, NMPUHOCAIIUX BpPEI OKpYXaroUled cpelne u
3JI0pOBBIO JIIOJIEH;

npuoOpereHue oOy4arONIMMUCS OIbITa CaMONO3HAHHUS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHI[Hi), HEOOXOAUMBIX JUIsSl pa3JIMYHbBIX BUJOB JAEATEIHHOCTH.

Ha yrny6nénnoe uzydenue yueOHOTo mipeamera «Xumus» otBoauTcs mo 102 vacaB 8 u 9
Kiaccax (3 gaca B Heneno), Bcero 204 gaca 3a 1Ba roja 00ydeHusI.



COJEPKAHUE OBYYEHUA
8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

XuMus — BakHas 00JacTh ©CTECTBO3HAHMS W TPAKTUYSCKOHN NEATEIHHOCTH YEIOBEKa.
[Ipenmer xumuu. Ponp xumum B JKM3HM uenoBeka. KpaTkue cBeneHuss 00 ucTOopuu
BO3HUKHOBEHMSI U PA3BUTHUSI XUMHUH. XUMHS B CUCTeMe HayK. Tena u BemiectBa. Ousnveckue u
XUMHUYECKHE CBOMCTBA BEIIECTB. ArperaTHble COCTOSIHUA BeliecTB. [IoHATHE O TEOPETUUYECKUX U
SMIIUPUYECKUX METOJaX TO3HAHUS B ECTECTBEHHBIX HayKax. l[IpeacraBiieHuss O HaydYHOM
MMO3HAHUU Ha SMIMPUYECKOM YPOBHE: HAaONI0/IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJECIUPOBAHNE,
BeluucieHue. [IpencraBneHus O HaydyHOM IIO3HAHMM Ha TEOPETUYECKOM YpPOBHE: HAyYHbBIC
(akTel, poOieMa, TUnoTe3a, TEOPUsl, 3aKOH.

A3pik xumun. CTOUHUKH XUMUYECKON MHPOPMAIIUH.

[Tonatue o meromax pabOTHl ¢ XUMHYECKMMHU BemiecTBamMu. OO0OpyHIOBaHUE MIKOJIBHOM
XuMU4ecKo# s1aboparopun. [IpaBuna 6e3omacHoro oOpamieHus ¢ BemecTBaMu U J1ab0paTopHBIM
000pyI0BaHHUEM.

Uuctble BemecTBa M cMecu. l[lpuponHble cMmecu: BO3AyX, MNPUPOAHBIA ra3, HEQTb,
MPUPOJIHBIE BOJIBI, TOPHBIE MOPOJLI W MUHEpaNbl. [IOHATHE O TOMOTEHHBIX M TETEPOTECHHBIX
cmecsx. CriocoObl pa3aenenust cmeceil. O4ncTKa BEIIeCTB.

BemectBa m XxuMuUYecKkue peakiuu. ATOMBI W MOJEKYJIbl. XHUMHUYECKHE DJIEMEHTHI.
CHuMBOJIBI XUMHYECKUX 1EMEHTOB. lIpocTeie u cioxHbIEe BeniecTBa. MeTaibl U HEMETAIUIBL.
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumudeckass ¢dopmymna. BalleHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemlecTB. OrpeneneHne BaJEHTHOCTH DSJEMEHTOB 10  (opMyrnam
OMHApHBIX COENMHEHUN U cocTaBiieHue (opMysl OWHAPHBIX COEAMHEHWH IO BaJCHTHOCTH
aneMeHTOB. OTHOCUTENbHAs aroMHasi macca. OTHOCUTENIbHAsE MOJIEKYJIsipHas Macca. MaccoBas
JI0JIsl XUMHUYECKOT0 2JIeMeHTa B coequHeHnn. Haxoxaenue npocteiieil opMyisl BeliecTa mno
MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemiectBa. Mouib. Monsipast macca. B3auMMOCBSI3b KOJIMUECTBA, MacChl U
yyclla CTPYKTYPHBIX €IMHHUIl BemlecTBa. Pacyersl mo GopMmylnaM XUMHUYECKHX COCAMHEHUU.
Monspaas macca cMecu BemecTB. MoJibHAsE J0JI1 XMUMHYECKOTO 3JEMEHTa B COEIUHEHUU.
Haxoxpaenue mpocreiimiei GopMyibl BEIIecTBa M0 MOJIbHBIM JI0JISIM 3JIEMEHTOB.

du3nueckue U XUMHYECKHE SBJICHHS. XMMHUUECKas PEeakUuus U €€ MPHU3HAKU. Y CIOBHS
MPOTEKAHUSI XUMHUYECKUX PeakUUid. 3aKOH COXPAHEHHSI MACChl BEIIECTB. ATOMHO-MOJIEKYJIIpHAst
teopusi. XKuszup u gedarensHocth M.B. JlomonocoBa. Xumuueckue ypaBHEHHUsS. TuIb
XUMHUYECKUX peakiuil (CoelWHEHHs, pa3okKeHUs, 3aMmelleHus, oOmeHa). Pacuersl 1o
XUMHUYECKUM YPABHEHUSM.

DKCHEPUMEHTAIBHOE U3yYEHHUE BEILIECTB U SIBJICHUI. 3HAKOMCTBO C XUMHYECKOU MOCYI0H,
c mpaBwiamMu paboTel B Jaboparopud W TpueMaMu oOpamieHus ¢ JabopaTopHBIM
obopynoBanueM. M3ydenue u omnucaHue (U3HMUECKUX CBOUCTB 0Opa3loOB HEOPTaHMYECKUX
BEIIECTB — METaJNIOB ¥ HeMeTa/uioB. Habmronaenue ¢pusndeckux (IiaBleHUe BOCKa, TassHUE JIbJa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIIMS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHUE MEIHOUN MPOBOJIOKH, B3aUMOJEHCTBUE COJABI UM MeJa C COJISTHOW KHUCIIOTOM)
spieHuid. O3HakoOMJIeHHE ¢ oOpasllamMu BellecTB KonudectBoM 1 wmonbs. HaOmropenue u
OTIMICaHKE MPU3HAKOB MPOTEKAHMSI XUMUYECKUX peakiuil (pa3nokeHne caxapa, B3auMOIeHCTBHE



CepHOI KHUCIOTBHI C XJIOPUAOM Oapusi, MOJydeHHe u pasnoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMoOJelicTBUE kene3a ¢ pactBopoM coimu meau (Il). M3ydenume cmocoOos
paszneneHuss cMmeced (C TOMOIIbI0 MAarHWTa, (UIBTPOBAHWE, BBHIMMAPHBAHUE, TUCTUIUISALMS,
xpomarorpadusi), MpoBeICHHE OYUCTKU MOBAapeHHOU coiu. HabmiogeHue M onvcaHue OIBITOB,
WUTIOCTPUPYIOIIMUX 3aKOH COXPAHEHHUS MACCHhl.

Baskneiiuue npeacraBuTe/ M HEOPraHNYeCKMX BelleCTB

[IpencraBnenuss o razax. Bo3ayx — cmecb razoB. CoctaB Bo3ayxa. 3akOH ABOTajpo.
Mousipablii 00bEM ra3oB. OTHOcHTENbHasl IVIOTHOCTH Ta3oB. OmpeneneHue OTHOCUTEIbHOMU
MOJIEKYJISIPHON Macchl ra3000pa3HOro BELIECTBA IO M3BECTHOW OTHOCUTENIBHOM IJIOTHOCTH.
OOBbEMHBIE OTHOLIEHUS Ia30B IPU XUMHUECKUX PEaKLUsX.

Kucnopon — »snemeHT u mpoctoe BemiecTBo. HaxokneHue kuciopoja B INpPUPOE,
¢buznueckue u XMMHYECKHEe CBOMCTBA (peakluy ropeHus u okucienus). [lpomeccyl okucienus B
xuBoil mpupoae. Oxcunpl. [lpumenenue kuciopojga. CrocoObl HOMYyYEHMs] KHUCIOpOJa B
naboparopuu U mnpombliuieHHOcTH. [loHATtne o katanusarope. KpyroBopor kucnopona B
npupose. O30H — ajutoTponHas MoauduKanus kuciaopoaa. O30HOBBIN CIIOHM, €ro 3Hau€HUe AJs
KUBBIX OpPraHu3MoB. Pa3pyiieHne 030HOBOTO CIOS.

TemoBoil 3¢ddekT xXuMHUecKOM peakluH, TEePMOXUMHMUYECKHUE YpaBHEHHs, 35K30- HU
SHAOTEpMHUECKHE peakuuu. TorumBo. Mcnonp3oBaHue yrisi U MeTaHa B KayecTBE TOIUIMBA.
3arpsizHeHue Bo3ayxa. [lonsTie o mapHukoBOM 3pdexTe.

Bonopon — »snmemeHT M mpocroe BemecTBo. HaxokneHue Bomopoda B MpUPOJE,
¢buznyueckue U XuMUYeCKHe CBONCTBA, MIPUMEHEHHUE, crocoObl mostydeHus. [lonsTue o kucnorax
u coyisix. Mcnonb3oBaHue BOJOPOAA B KAYECTBE TOILIMBA.

Bopa. ®usnueckue cBoiictBa Boabl. Boaa kak pactBopurtens. PactBopel. HackieHHbsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. PakTopsl, BIUAIOIINAE HA
pacTBOPUMOCTb TBEPABIX M Ta3000pa3Hbix BemiecTB. CrnocoObl BhIpaXEHHs] KOHIIEHTPAIUH
pacTBOpPOB: MaccoBasi JOJS PACTBOPEHHOTO BEIIECTBA, MOJIIpHAs KOHUEHTpauus. Poib
pacTBOPOB B IPUPOJE U B )KU3HU YEIIOBEKA.

Xumuyeckue cBoiictBa BoAbl. llonsatue o0 ocHoBanusix. Ilonstne 00 WHIAMKATOpax.
KpyroBopoT Boapl B npupoje. 3arpsi3HeHHe NpUPOAHBIX BOJA. OXpaHa M OYMCTKA MPUPOIHBIX
BO/I.

Knaccudukanuss neopranmdeckux coeauHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
cosieoOpasyromue  (OCHOBHBIE,  KHCJIOTHBIC, aMdoTepHbie) U  HecojeoOpa3yroIIue.
MexnayHapoaHass HOMEHKJIAaTypa OKCUAOB. TpuBHanbHble Ha3BaHWUs OKCHJIOB. Duznueckue u
XapaKTepHble XHMHUYECKHUE CBOICTBA OKCHUIOB (B3aMMOJCHCTBHE C BOJOH, C KUCIOTaMU U
OCHOBaHUSIMH, C IpYrUMH okcugamu). [lomyyenue okcuaos.

[lonaTHE O TUAPOKCHIAX — OCHOBAHUSAX M KHUCIOPOJCOAEPM AIIMX KUCIOTax. KHCIOTHI
Knaccudukanus kucnoT. MexayHapoaHash HOMEHKIATypa M TpUBHAIbHbIE HAa3BAHUS KHUCIOT.
Ou3nyecKkue U XUMHUYECKHE CBONCTBA KHUCIOT (B3aUMOJICHCTBHE C METallaMH, C OKCHUIAMHU
METaJUIOB, OCHOBaHMAMHU U cosisiMu). Psn akruBHoctn metaiioB H.H. Bekerosa. Ilomyduenue
KUCIIOT. KUCnoThl B pupoie, NpUMEHEHUE BaXKHEHUIITUX KUCIIOT.

OcHoBanus. Kiaccudukanus OCHOBaHUM: IIEJIOYM M HEPaCTBOPUMBIE OCHOBAHUS.
MexnyHapoaHass HOMEHKIIaTypa OCHOBaHUW. TpuBHanbHble Ha3BaHUs OCHOBaHuU. lllenouu, ux
CBOMcTBa (B3aMMOJICHICTBHE C KHMCIOTHBIMH OKCHJAMH, KHCIOTAaMHM U COJIAMH) U CIIOCOOBI
nosyueHus. HepacTBopuMmble OCHOBaHHS, UX CBOMCTBA (B3aMMOJEHCTBHE C KHCIOTaMHU) U
ciocoObl mosyyeHus. AMmpotepHocts. [loHsATHE 00 amdoTepHbIX THApPOKCUAAX (Ha mpumepe



TUIPOKCUIOB LIMHKA YU aJIOMUHUS): XUMHUUYECKUE CBOMICTBA (B3aUMOJEHCTBUE C KHUCIOTaMHU U
LIEJI0YaMHU) U TTOJTy4YEHHUE.

Conu (cpeaHue, KUCIbIE, OCHOBHBIE, BOMHBIE). MexIyHapoaHas HOMEHKJIATypa COJIEH.
TpuBuanpHble Ha3BaHUs cojiel. PU3MUECKHUE U XapaKTepHbIE XUMUYECKUE CBOMCTBA HA IIpUMEpe
cpeanux cotieit. [lonmyduenue conen.

['enernueckas cBsA3b MEXKIY KJIacCaMHU HEOPTraHUUECKUX COEAMHEHUN.

DKCIEpUMEHTAIBHOE U3YyUEHHE BELLIECTB U SIBICHUN:

KOJIMYECTBEHHOE OIPEICIIEHNE COJIEPKaHUs KUCIIOPO/Ia B BO3/YXE;

[0JIyueHue, COOMpaHue, paclio3HaBaHUE U U3YYE€HHUE CBOMCTB KUCIOPOa;

HaOJIO/IEHUEe B3aUMOJICHCTBHS BEUIECTB C KHCIOPOJIOM W YCIOBUN BO3HHUKHOBEHUS M
MIPEKPALEHUS TOPEHNUS;

03HaKOMJIEHHE ¢ 00pa3liaMi OKCUJIOB U OTMIMCAaHUE UX CBOMCTB;

MoJy4eHue, coOupanue, pacro3HaBaHUE U U3YUYE€HHE CBOMCTB BOAOpoia (TOpeHue);

B3aMMO,IeiCTBHE Botopoia ¢ okcuaom meau (11);

HccleI0BaHNE 0COOEHHOCTEN PaCTBOPEHUS BELIECTB C Pa3IMUHON pacTBOPUMOCTbIO;

MIPUTOTOBJIEHUE PACTBOPOB C OIPEEIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEICHHON MOJIIPHOM KOHUEHTpPAIMEel pacTBOPEHHOTO
BEIIECTBA;

B3aMMO/ICHCTBUE BOJIBI C METAJIIaMH (HATPUEM U KaJIbLIUEM);

oTIpe/ieNieHUe PacTBOPOB KUCJIOT U LIEI0Yel ¢ MOMOIIbIO MHAUKATOPOB;

uccieoBaHue 00pa3lloB HEOPraHUYECKUX BEIECTB PA3IMYHBIX KIIACCOB;

n3ydeHue B3aumozeicTBusa okcuma menu (1) ¢ pacTBopoMm cepHON KHCIIOTBI, KHCJIOT C
MEeTaJUIaMH, pEaKIHil HEUTpaIu3aluu;

MOJIyueHHUE HEpPacTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeTajla JpYTuM U3
pacTBopa CoJiu;

B3aUMO/ICHCTBUE THAPOKCUIA IMHKA C PACTBOPAMHU KHUCIIOT U IIeNIouei;

pelIeHHe SKCIEePUMEHTANbHBIX 3afau 1o TeMe «OCHOBHBIE KJIAcChl HEOPraHUYECKHX
COEUHEHUNY.

Iepuonuyeckuii 3akoH u Ilepumoauyeckasi cucrema xumu4yeckux jiemenros /. HU.
MenpgeiaeeBa

Crpoenue aToMOB. Xumuueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

[lepBpie mOMBITKM KJIACCU(UKALMK XUMHYECKUX dieMeHToB. [loHstHe o rpymnmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METallllaX, TrajoreHax,
WHEPTHBIX (OJIarOpOJIHBIX) Ta3aX. DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUABI U
TUAPOKCUBIL.

[lepuomuueckuii 3akoH. OtkpeiTHe Ilepuoanueckoro 3akona. Ilepuoamnueckas cucrema
xumuueckux snemenToB [[. . MenneneeBa. KopoTkonepuoanas u ATUHHONEPUOIHAS (DOPMBI
tabnuubl «llepuoguueckas cucrema xumudeckux snementoB Jl. Y. MenneneeBa». [lepuoast u
rpynnsl (A- u b-rpynmnsr).

Crpoenne atomoB. CoctaB aTOMHBIX sAnep. M3otonsl. PaguoakTHBHOCTB. DIEKTPOHBI
DneKTpOHHAs OpOUTaNb. DHEPreTHUeCKUe YPOBHM W MOAYpPOBHH aroma: S-, p-, d-opOurtanu.
ONeKTpOHHBIE KOH(UTYpalluu U 3JeKTpOHHO-Tpaduyeckue (Gopmynsl aToMoB. Pusnueckuit
CMBICII MOPSIAKOBOIO HOMEpPA, HOMEpa MepUoJia U Ipynmsl daeMeHTa. CTpOeHUE 2IEKTPOHHBIX
oOonoyek aroMoB mepBeIX 20 Xumuueckux siemMeHToB Ilepuoanueckoir cucremsl [l W
MenneneeBa: pacnpeeeHue 3JIEKTPOHOB II0 DJHEPreTHYECKMM YPOBHSM, IOIYpPOBHSIM U
op6uranam. Gusznueckuii cmbica [lepronuueckoro 3akoHa.



3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJINYECKUX CBOMCTB 110 IpynnaM U nepuojam. M3MeHeHne K1cio THO-OCHOBHBIX CBOWCTB
COEIMHEHUI XUMHUYECKHX 3JIEMEHTOB B IEPUOJAX U Ipymnmnax. XapaKTepUCTUKa XUMHUYECKOTO
3JIEMEHTA MO €ro MnojoxeHuro B [lepuoanueckoii cucreme 1. 1. Menneneesa.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHs HayKu U npakTuku. J[. 1. MenzaeneeB — ydeHbIN U IpaKJaHUH.

DNEeKTPOOTPULIATENBHOCTh ~ XMUMHMUYECKUX  JJIEMEHTOB. XHMHYecKas CBS3b. Buubl
XMMHMUYECKON CBSI3U: KOBAJICHTHAs MOJISIPHAsl CBS3b, KOBAJIECHTHAS HEIMOJISIPHAs CBSI3b, MOHHAs
CBsA3b. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM W MOHHOU CBSI3U. DJIEKTPOHHBIE U CTPYKTYpPHBIE
¢dopmynbl BemecTB. KaTHOHBI 1 aHHOHBI.

Kpucrannuueckue u amop¢Hble BeliecTBa. THMNBI KPUCTAIIIMYECKUX DPELIETOK: MOHHAs,
aTOMHas1, MOJIEKYJIIpHAs ¥ UX XapaKTEPUCTUKH.

Crenenp oxucnenus. OrmnpeneneHue CTENeHEH OKHUCIEHUS aToOMOB B OMHapHBIX
coenquHeHUsAX. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl oOkuciaeHUs U
BoccTaHoBNeHUs. Oxucinurenu U BoccTaHoBUTeNH. (COCTaBlI€HME YpPaBHEHUM MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA U pacCTaHOBKAa B HUX KOA((UIIMEHTOB METOJ0M
AMIEKTPOHHOTO OajaHca.

OKCIEPUMEHTAIBHOE U3yUEHNE BEIIECTB U SIBJICHUM:

03HaKOMJIEHHE ¢ 00pa3IiaMi METalIOB U HEMETaJIOB;

MOJENTUPOBAHUE CTPOCHUS MOJIEKYNI MpPH MOMOIIU PUCYHKOB, MOJEJEH, 3IMEKTPOHHBIX U
CTPYKTYPHBIX (OPMYIT;

MIPOBEJCHUE OMNBITOB, WLIIOCTPUPYIOIIMX MPUMEPBl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuy pas3JIoKeHHs, COCTUHEHNS).

Me:knpeaMeTHbIe CBSI3U

Peanu3anus MexnpeaMETHBIX CBA3EH NPU M3YYEHUH XMMHH B 8 KJIACCE OCYILECTBISAETCS
yepes UCMOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHUM, IPUHATHIX B
OT/IEJIbHBIX €CTECTBEHHBIX HAayKaXx.

OO01ue ecTecTBEHHO-HAY4HbIE TMOHATHUA: sBJIEHUE (IIpoliecc), Hay4yHbli (pakT, rumoresa,
TEOpHUs, 3aKOH, aHaJIHU3, CUHTE3, KiIaccu(uKalus, NepruoIuIHOCTh, HAOII0AeHHE, SKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHHUE, MOJEIIb.

Ouzuka: SBICHUA MPUPOAbI, (U3NYECKHE SBJICHUS, BEIIECTBO, TeJo, (U3HUECKue
BEJIMYMHBI, €IWHUIBI HU3MepeHus, oO0bEM, Macca, arperatHble COCTOSIHUE BEIIECTBa, aToM,
3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, MOJIEKYNa, CTPOEHUE Ta30B, >XUAKOCTEH M TBEPABIX
(KpHCTaJUIMYECKUX) TeJl, AIIEKTPUUECKU 3aps[l, KOTUYECTBO TETIOTHI.

buonorus: 6uochepa, hoTocuHTE3, MPOIIECCH 0OMEHA BEIIECTB.

l'eorpadus: armocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HBIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

Texnomorusi:  TtexHochepa, TPOUBOACTBO, XHUMUYECKHE  TEXHOJOTHUH,  ChIPbE,
KOHCTPYKIIMOHHBIE MaTepUAIIbI.

9 KJIACC

BemecTBo M XumMH4ecKasi peakuust

[ToBTOpenue u yrinyOneHue 3HAHUN OCHOBHBIX pa3zzenoB Kypca 8 kiacca. CrpoeHue
atoMoB. CBOiiCTBa aTOMOB XMMHUYECKHX 3JIEMEHTOB, MX KOJMYECTBEHHbIE U KAaYECTBEHHBIE
XapaKTEPUCTUKHU (pamuyc, AJIEKTPOOTPHULATEIBHOCTb, SHEPIUs MOHU3ALIUH).



[TocnenoBaTebHOCTh 3alOJIHEHHUS] DJCKTPOHHBIX OpOWTaNiell aTOMOB MAalbIX MEpPHOJIOB.
OCOOeHHOCTH ~ 3alOJIHEHUSl  DJCKTPOHHBIX  opOuTaneil  aroMoB  OOJNBLIMX  MEPHOIOB.
Ileproauueckasi cucreMa XMMUYECKUX 3JIEMEHTOB B CBETE IPEJCTABICHUN O CTPOEHUM aToOMa.
CreneHb OKUCIEHUSI U BaJEHTHOCTH. IIpencraBiieHne 0 mMepuoaMvecKoil 3aBUCUMOCTH CBOMCTB
XUMUYECKUX  DJIIEMEHTOB  (DJIEKTPOOTPUIIATEIHLHOCTh,  OKHCIHUTEIHbHO-BOCCTAHOBUTEIBHBIC
CBOMCTBA, KUCJIOTHO-OCHOBHBIE CBOIICTBA OKCHUJIOB U THJIPOKCHJIOB) OT CTPOEHHUSI aTOMa.

Crpoenue BeuiecTBa. BemiectBa B TBEpJOM, KHUAKOM U ra3000pa3HOM COCTOSHUU. Buipbl
XUMUYECKON CBSI3M: MOHHAs, KOBaJieHTHAas (HEMOJIsApHAas, MOJsIpHasi); OOMEHHBIH U JOHOPHO-
aKLENTOPHBIM MEXaHU3M 00pa30BaHMs KOBAJIECHTHON CBS3H.

MexmonekyaspHble B3auMOAECUCTBUs (BOJOpOAHAs CBs3b, Cuibl BaH-nep-Baanbca).
Tunbel KpUCTAUTMYECKUX PEIIETOK — aTOMHAas, WOHHAs, METAJUIMYECKas, MOJCKyJspHas — U
OCOOEHHOCTH MX CTPOEHHs. 3aBUCUMOCTb CBOMICTB BEIIECTBA OT THUIA KPUCTAJUIMUECKOUN
PEIIETKU U BU/Ia XUMUYECKON CBS3H.

OcCHOBHBIE 3aKOHOMEpPHOCTH TIPOTEKaHUs XUMUYecKux peakuuid. Kiaccudukamms
XUMUYECKUX PEAKIUU 10 pa3IuyHbIM MpU3HAKaM (M0 YHCIYy M COCTaBy YYacTBYIOIIMX B
peaKkIuy BEMIECTB, M0 TETUIOBOMY 3(PdeKTy, 0 U3MEHEHHIO CTEMEeHeW OKUCIEHUS XUMUYECKUX
3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO KaTalu3aropa, MO arperaTHOMy COCTOSIHHUIO
pearupyronux BEIecTB).

DJIEMEHTBl XUMUYECKON TEPMOJAVNHAMHUKHA. DHEPreTuKa XUMHUYECKUX peakuui. TermoBoit
3hDEeKT XUMHUYECKOW peakiuu. ODK30- M DHIOTEPMHYECKHE PEaKIUU, TEPMOXUMHUYECKUE
ypaBHeHUs1. 3akoH ['ecca u ero crneacTBus. Beraucienus o TepMOXUMHYECKIM ypaBHEHUSIM.

[ToHsiTHE O CKOPOCTH XMMHUYECKOW peakiuu. 3aKOH JEHCTBYIOIIMX Macc. PakTophl,
BIIMSIOIIME HA CKOPOCTh XMMHUYECKOM peakiuu. JHeprus aktuBauuu. [loHAaTne o kaTanuse.
®depmenThl. UHTHOUTOPHI.

[Tonsatue 06 oOpaTUMBIX W HEOOpPAaTUMBIX XHMHUYECKHX peakiusax. [loHsaTue o
XUMUYeCKOM paBHoBecuM, mnpuHmun Jlelllatense. VYcmoBus CMeElIeHUS XUMUYECKOTO
paBHOBecHs. PaKTOPHI, BIUSIONIME HA COCTOSTHUE XMMUYECKOTO paBHOBecHs. [IpornozupoBanue
BO3MOKHOCTH NPOTEKaHUS XMMHUYECKUX IMPEBpPALICHUN B pPA3IMYHBIX YCJIOBHUSX HAa OCHOBE
MpeJICTaBICHU 00 U3YUEHHBIX AJIEMEHTAaX XUMUYECKOM KUHETUKHU U TEPMOIUHAMUKH.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
CBOWCTBA XUMUYECKUX 3JIEMEHTOB, 3aBUCHUMOCTb OT CTEIICHH OKUCIICHMs. BaxkHble okuciurenu u
BocctaHoBuTenu. Ilepmanranatr kamusi  (xapakrepuctuka). CocrtaBieHHe  ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~PEAKIMI C UCIHOJIb30BAHUEM METOJAa 3JIEKTPOHHOTO
OanaHca.

DNeKTponuTHYecKass Auccouuanus. XHUMUYECKHE peakuu B pacTBopax. Teopus
ANIEKTPOJIUTUYECKON ucconnanuu. PactBopenue kak (usznko-xuMmuyeckuit npornecc. [lonstue o
TUApaTax M KPUCTAUIOTUAPATAX. OJEKTPOJUTBI U HEIIEKTPOIUThL. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAIIMY BEIIECTB C Pa3IMYHBIM BHJIOM XUMUYECKOH CBsi3U. CUITbHBIEC U crabbie
anekTposuThl. CTeneHb Iucconuanuy, KOHCTaHTa Aucconuanuu. MloHHoe mpousBeieHne BObI.
Bonopoansiii nokaszarens. MHAUKATOPBL. DAEKTPOIUTHYECKAS TUCCOLMALINS KUCIOT, OCHOBAaHUMN
U COJICH.

Peakuuu woHHOrO oOOMeEHa. YcCloBUA TPOTEKaHHs] peakiuidi HOHHOTO OOMeEHa.
MonekynspHble, TOJHBIE U COKpAall€HHblE HOHHBIE ypaBHEHMs peakuuid. CBONCTBAa KHUCIOT,
OCHOBaHMH U COJel B CBET€ TMPEACTABICHUNH 00 DIEKTPOJUTHYECKOM IUCCOIMAIINH.
KauecTtBeHHbIe peakiii Ha HOHBI.



I'mapoimn3 coneit. loHHbIE ypaBHEHMS TUIpOJiM3a COJEd. XapakTep Cpelpl B BOJHBIX
pacTBopax COJIEH.

OKCIIEpUMEHTAIbHOE HW3YyYEHUE BELIECTB M SBICHUN: O3HAKOMJIEHME C MOJEIAMU
KPUCTANTHYECKUX PEHIETOK HEOPTraHWYECKHX BEUIECTB — METAJUIOB U HEMETauioB (Tpadura u
ayMasa), CJI0XKHBIX BELIECTB (XJI0pUAa HATpHUsl);

HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu OT BO3JIEHCTBUS Pa3IMUHbIX
(baxTopoB;

OTIBITHI, WILTIOCTPUPYIOIINE 00PATUMOCTh XUMUYECKUX PEAKIIMIA;

HCCIIEIOBAaHUE DJIEKTPOIIPOBOJHOCTU PacTBOPOB, Ipoliecca JAUCCOLMALUMU  KHUCIIOT,
IICI0YCH U COJICH;

MIPOBEJIEHUE ONBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKK TPOTEKaHUSI peakuuil HOHHOIO
oOMeHa (0Opa3oBaHue OcaJika, BbIIEJICHHUE ra3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHHE UHAUKATOPOB (JITaKMyca, METHIIOpamxka 1 (heHondTanernHa) s onpeeacHus
XapakTepa cpelpl B pacTBOpax KUCJIOT, OCHOBAHUH U COJIEH;

MIPOBEJICHUE OIIBITOB, WIIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pas3iokeH!s,, COSTUHEHMS);

pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C TOMOUIbIO0 KAYECTBEHHBIX PEaKuii Ha HOHBL;

pelleHne SKCIEepUMEHTANbHBIX 3a7ad 1Mo TeMaM: «OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIE
peakuumn», «I'uaponus conen», « IIEKTPOTUTHIECKAS TUCCOLINAIUS.

HemeTajibl 1 MX coeJUHEHHS

OO6mrast xapaktepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUS aTOMOB XHUMHUYECKUX
AJIEMEHTOB, MPOCTHIX BEHIECTB, aIOTponus. OKUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA
HeMeTaisioB. CpaBHUTEIbHASI XapaKTEPUCTHKA COCTMHEHUI HEMETAIIOB.

OOmiass xapakTepucThKa TajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne M (uU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TrajOreHOB.
XHWMHYECKHE CBOWMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMH,
BOJIOH, mienouamu). XsopoBogopoid. CoiisiHas KHCIOTa, XMMHYECKHE CBOWCTBA, IMOJIydeHUE,
npuMeHenue. JleiicTBue xjiopa v XJIOpOBOJOPO/ia HAa OPraHu3M YesioBeka. BaxkHeiiue Xaopust
U UX HaxoxzaeHue B npupoje. [louarue o KUcIopoicoaepKalux KUCI0TaxX XjIopa U UX COJISX.

VVIA-rpynnel. OcoOeHHOCTH CTPOCHHSI aTOMOB, XapaKT€pHbIE CTEMEHH OKHUCIICHHUS.
Crpoenue u (pusnueckue CBOMCTBA MPOCTBHIX BELIECTB — KUCIOPOJA U CEpbl. AJUIOTPOIHbBIE
MOAU(UKAIIMN KUCJIOpOJa M cepbl. XHUMHUYECKHE CBOWCTBAa cepbl (B3aUMOJEUCTBUE C
HEMETaJlJIaMH, MeTaJJIJaMH, KOHIIGHTPUPOBAaHHBIMU a30THOW U  CEPHOW  KHUCIIOTAMH).
CepoBomopos, cTpoeHue, (U3MUECKHE U  XUMHUYECKHE CBOWCTBAa  (KUCIOTHBIE U
BOCCTaHOBUTEJIbHBIE CBOMCTBa). OKCHUIBI cepbl KaK MPEJICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnucras kuciora u ee coiu. CepHast KUCIOTa, PU3NUECKHE U XUMUYECKHE CBOHCTBA (001Iue
KaK MpeAcTaBUTENs Kjacca KUCIOT U cneruduueckue). Comu cepHOM KUCIOThI. XUMHUYECKUE
peakiuu, Jiexallhe B OCHOBE IMPOMBIIIJIEHHOTO CIoco0a TMOMy4eHUS CEepPHOW KHCIOTHI.
IIpencraBieHns 0 XUMHUYECKOM HPOM3BOJCTBE M CBA3aHHBIX ¢ HUM mpodeccusx. [lpumenenue
CepHOM KUCIOTHI U cynb(haToB. KauecTBeHHbIE peakluud Ha Cyab(uUT-, Cyabbua- U cyabdar-
aHuoHbl. Haxo)kneHuwe cepbl UM €€ COCIMHEHWH B Ipupoie. XHUMHUYECKOE 3arps3HEHHE
OKpYXKaroIlel cpebl COSJMHEHUSIMH Cepbl (KUCIOTHBIE JI0XK/IU, 3arpsi3HEHNE BO3/1yXa), CIIOCOObI
€ro IPeJOTBPALICHHUS.

OOmas xapakTtepuctuka siaeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHMSL.



A30T, pacmpocTpaHeHHEe B NpUpoAe, (GUIMYECKHE U XUMHYECKHE CBOWMCTBA
(B3aumoIeiicTBHE € MeETallaMU, BOJOPOJIOM, KuciopoaoM). KpyroBopor aszora B mpupoje.
AmMHak, ero (pU3nYeCKHe U XMMHUYECKHE CBOMCTBA (OKUCIIEHHE, OCHOBHBIE CBOWCTBA BOJHOTO
pacTtBopa), MpUMEHEHHE M TOJy4YeHHE B J1a0OpaTopud M MPOMBINUICHHOCTH. MIOH aMMoHus,
JOHOPHO-aKUENTOPHBIA MeXaHu3M ero oOpaszoBaHusa. Conu aMMOHMS, HMX (QU3HYECKUE U
XAMUYECKAE CBOWMCTBA (pa3lokKeHHWE W B3aUMOJICHCTBHE CO INEIOYaMH), TPUMEHEHHE.
KauectBennas peaxius Ha nonsl ammonusi. Oxcupst azota (I, I, I, 1V, V). Azotucras kucnora.
A30THas KHCJIOTa, €€ TMOJy4deHue, (U3NYEeCKHue W XHMHUYECKHe CBoiicTBa (00mme Kak
MPEJCTaBUTENS KJacca KHCIOT W CrHenu(puYecKkue), NpUMEHEHHe. XUMHUYECKHE PpEeaKIlHH,
JIeKaIIMe B OCHOBE TOJIYYCHHSI a30THOM KHCIIOTHI B MPOMBIIUICHHOCTH. HUTpaThl M HUTPHTHL
KadyecTBeHHBIE peakuMu Ha HUTpAT- W HUTPUT-aHUOHBL. ~XHWMHYECKOE 3arpsi3HEHHE
OKpYIKAroIel cpellbl COSANHEHUSIMH a30Ta (KUCIIOTHBIC TOXKIH, 3arpsi3HEHHE BO3/yXa, MOYBHI U
BOJIOEMOB).

®ochop, amrorpornnbie Moaudukanuu ¢Gocopa (Oenbiit W KpacHbI  docdop),
¢u3nveckne W XUMHUYECKHE CBOMCTBa (B3aMMOJIEHCTBHE C METaJUIaMH, KHCIIOPOJIOM,
raJjoreHamMH, KOHIICHTPUPOBAHHBIMU a30THOW U cepHOit kuciaoTamu). Okcuanl Gocdopa (111, V),
dbochopHas kucnoTa, (pU3NIECKUE U XUMUYECKHE CBOMCTBA, MoaydeHue. KauecTBeHHas peakius
Ha (ocdar-nonsl. [Ipencrasienus o ramorenuaax pocdopa (11, V).

[TonsiTe 0 MUHEPATBHBIX YAOOpeHUsX. A30THBIE, POoCcPOpHBIE, KOMIUIEKCHBIE YA0OPEHNU .
XUMHYECKOE 3arps3HEHUE OKPYKAIOIEeH Cpe/bl COSAMHEHUSIMHE a30Ta U docdopa.

Obmas xapakrepuctuka 31meMeHTOoB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIICHUSL.

VYrnepon, anmnorponHsie Moaudukanuu (rpadur, anmas, gymuiepeH, rpadeH, HAHOTPYOKH),
¢uznueckue U XUMHUYECKHE CBOICTBa MPOCTHIX BEIIECTB (B3aUMOJEHCTBHE C METaUIaMH,
HEeMeTaJlJlaMH, KOHIICHTPUPOBAHHBIMHU a30THOM M cepHOM Kuciaotamu). [lorsTre 00 amcopOum.
KpyrosopoT yriepona B mpupoje. Okcuabl yriaepoaa, ux Gu3ndeckue 1 XUMUYECKUE CBONCTBA,
NeCTBHE HA JKUBbIE OPraHU3Mbl, IOJY4Y€HHE M MPUMEHEHHE. DKOJOTUYECKUE MPOOIeMbl
atMocdepsl, cBs3aHHble ¢ okcuaoMm yriepoda (IV). VYrosnpHas kuciora W €€ COJMHM, HX
¢busznueckue M XMMHUYECKHME CBOMCTBA, IOJiyueHHME U  mnpuMeHeHue. KapOoHaTsl,
ruipokapOoHaThl, UX cBoiicTBa. KauecTBeHHas peakius Ha KapOoHaT-uOHBI. lcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM XO31CTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUAX Yriepoja:
yriaeBOAOPOAbl (METaH, O9TaH, OSTWJIEH, alleTWJIeH), 3TaHOJ, IJIMIIEPUH, YKCYCHas KHUCIOTa.
[IpupoaHble MCTOYHHKHU YTIEBOAOPOJOB (Yrojib, MNPUPOAHBIN Ta3, He(Th), MPOAYKTHI HX
nepepaboTKU, WX PpoJib B OBITY U NPOMBINITIEHHOCTH. [loHSATHE O OHMONOTMYECKH Ba)KHBIX
OpraHMYECKUX BEIIeCTBaX — XKHUpax, Oenkax, YrieBoJax — M MX POJU B KU3HU YEJIOBEKa.
EauHCTBO OpraHnyecKkrux U HEOPraHMUECKUX COCAMHEHUIA.

Kpemuuii, ero ¢usnueckue m XUMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE C MeETallJlaMH,
KHCJIOPOJOM, YIIIepOI0M, ralloreHaMu), OoJy4eHue U MpuMeHeHue. Poinb KpeMHUs B IpUpoJie U
texauke. Okcun kpemuus (1V), kpemMHHEBass KUCIOTa, CHIMKATHI: (PU3HUECKHE M XHUMHUYECKUE
CBOMCTBA, MOJyYeHUE U IPUMEHEHHE B OBITY M MPOMBILIUIEHHOCTH. BaxkHelue cTpouTenbHbIe
MaTepuanbl: KepaMuKa, CTEeKJIO, IIeMEHT, OeToH, kene300eToH. [IpoGneMbl Oe3omacHOTro
MCTIOJIb30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCETHEBHOMN JKU3HU.

Bbop. OcobGennoctu crpoenust aroma. OOmMe npeACTaBICHUS O (QUMUYECKUX HU
XHUMUYECKUX cBoMcTBax. bopHas kucnoTa.

DKCIepUMEHTAIbHOE U3YUEeHUE BEIECTB U SBJICHUI:



03HAKOMJICHHE C 00pa3IamMu MPUPOIHBIX XJIOPHJIOB (TATOTCHHIOB);

MIPOBECHHUE OTBITOB, OTPAKAIOIIUX (PU3MUECKHE U XUMHUECKUE CBOMCTBA TaJIOT€HOB M MX
COCIIMHEHUH;

W3yYECHUE CBOVMCTB COJISTHOM KUCIIOTBHI;

IIPOBEJIEHUE KAYECTBEHHBIX PEAKIMM Ha XJI0pUA-, OpOMUI- U UOIUA-UOHBI U HAOIIOAECHNE
MIPU3HAKOB UX MIPOTEKAHUS;

03HaKOMJIEHHE C 00pa3liaMu cepbl U €€ MPUPOIHBIX COCTUHEHUII;

HaOJI0/IeHUE Tpoliecca OOyIIIMBaHUS caxapa MO/ ISHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM
KHUCJIOTHI;

M3Yy4YE€HHE XUMHUUECKUX CBOMCTB pa30aBI€HHON CEpHON KUCIIOTHI;

MIPOBEJIEHUE KAueCTBEHHBIX peakuuid Ha CcylbQui-, cyabQuT- U Cynb(paT-HOHBl U
Ha0JI0/IeHNE MPU3HAKOB UX MPOTEKaAHUS;

O3HaKOMJIEHHE ¢ (U3MYECKUMHU CBOICTBaMHU a3o0Ta, (ochopa M UX COEIAUHEHUH,
oOpa3amu a30THBIX U (OCPOPHBIX YA0OpEHNIt;

MoJIyueHue, cOOMpaHue, paclio3HaBaHUue U U3y4eHHE CBOMCTB aMMHUaKa, U3y4eHHe CBONCTB
coJie aMMOHHUS,

MIPOBE/IEHNE KAYECTBEHHBIX PEAKIMI HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U PochaT-uOHbI
U U3y4eHUE MPU3HAKOB X MPOTEKAHUS;

W3yYECHUE B3aWMOJICUCTBUS KOHUEHTPUPOBAHHON A30THOW KHUCJIOTHI C MEIIbIO, CBOWCTB
(hochopHOIT KUCTOTHI U €€ COJICH;

03HAKOMJIEHHE C MOJIEISIMU KPUCTAINTMYECKUX PEIIETOK aiMasa, rpadura u QyiepeHa, ¢
MPOLIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MIPOTUBOrasa;

MoJlyueHue, coOMpaHue, pacro3HaBaHUE U U3yYeHHE CBOMCTB YIJIEKHUCIIOTO ra3a;

MPOBEJICHUE KAUeCTBEHHBIX peakuuid Ha KapOOHAT- M CUJIMKAT-WOHBI U H3YyYEHHE
MIPU3HAKOB UX MPOTEKAHNUS;

M3Yy4YEeHHE B3aUMHBIX NpEeBpalleHnii KapOOHATOB U THIPOKApOOHATOB;

O3HAaKOMJIEHHE C OOpa3lamMu MPHUPOJHBIX KapOOHATOB U CHIMKATOB, C IPOJYKIHEH
CUJIMKAaTHOM ITPOMBIIIEHHOCTH;

peuieHue SKCHEpUMEHTAIBbHBIX 3a7ad 1o TeMe «Baxheillne HeMeTaulbl U HX
COCTMHEHUS».

MeTaJuibl M UX COCIMHEHUS

OO6mue cBoiicTBa MeTauioB. O0IIas XapaKTEPUCTUKA XUMUYECKHUX AJIEMEHTOB — METAJIJIOB
Ha OCHOBaHMM HX TnoJiokeHHs: B llepuommueckoit cucreme xumuyeckux snaemeHtoB JI. .
MengeneeBa u crpoeHusi atomoB. Metamibl A- u b-rpynn. CrtpoeHue mpocThIX BEUIECTB —
MeTaJIoB. MeTajuinyeckasi CBsi3b U MeTa/lIndeckass KpUCTAJUITMUecKas perieTka (IpUMUTUBHAS
KyOnueckas, OOBEMHO-IIEHTPUPOBaHHAs KyOudeckas, TIpaHELEHTPUpPOBaHHAs KyOudeckas,
reKcaroHajbHas IUIOTHOYIAKOBAaHHAs). 3aBUCHUMOCTh (PU3MUECKHUX CBOICTB METAIJIOB OT
CTPOEHHUSI KPUCTAIJIOB. DJIEKTPOXUMHUECKUI psAJ HanpsbkeHUH MetayuioB. OOmye XuMudeckue
cBoiictBa MetauioB. OOmMe crnocoObl MOMyYEeHUS] METAUIOB, METAIyprus. OJIEKTPOJIu3
pacijgaBoB M pPacTBOPOB cojied Kak OJUH M3 CIOCOO0OB mosydyeHus MmetamuioB. Ilonstue o
KOPpPO3HHM METaJJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT Kopposuu. CruiaBel (CTajlb, YYTYH,
JFOpaOMUHUH, OpoH3a). [IpuMeHeHre MeTaIoB U CIIJIaBOB B OBITY U MTPOMBIIIIEHHOCTH.

Memannwt A-epynn

[Ilenouynsle MeTaIbl: OJOKEHNE B Ileproanueckoil cucteMe XUMUYECKUX 2J1€EMEHTOB [
N. MenneneeBa, CTpOEHHE UX aTOMOB, HaxOXAEHHE B npupoae. Puznyeckue U XMMHUYECKHE



CBOMCTBA (HA MpHUMEpPE HATPUS U Kajius), noidydeHue. OKCHAbI U THUIPOKCUIBI HATPUS U KaJusl.
[IpuMeHeHue mEeI0YHbIX METAJUIOB U UX COeIMHEHUN. brosornueckast posib HaATpUs U Kalusl.

[[lenoyHO3eMeENbHBIE METAJUIBI MarHui M KajbLUM: IojoxeHue B Ilepuoaudeckoit
cucremMe xumuyeckux sneMeHToB J[. M. MeHueneeBa, CTpOEHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kajblusa. BakHeilme coenrHeHus
Kbl M MarHus (OKCUJ, TUIPOKCHUI, COJIM), CBOWCTBA, mpuMeHeHue. JKecTKoCTh BOABI U
CrocoObI ee ycTpaHeHusi. KpyroBopoT KajibIlHs B IPUPOJIC.

AmoMuHM: nosiokeHue B Ilepumonnueckoil cucreMe XUMUYECKHX 3ieMeHToB [ M.
MemnpeneeBa, CTpO€HHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue U XMMUUECKHE CBOMCTBA
anmroMuHusi. AMdoTepHbIe CBONCTBA OKCUIA U THAPOKCHAA amtoMuHus. [I[puMeHenne amroMuHus
U €ro CILJIAaBOB.

Memannwt b-2pynn

OOmiasi XapakTepucTHKa MeTauioB b-rpynm (M0OGOYHBIX MHOArPYMI): TMOJOXKEHHE B
[Tepuoanueckoit cucteme xumudeckux aiemeHToB Jl. M. MenzaeneeBa, 0COOEHHOCTH CTpOEHUS
aTOMOB. SIBIEeHHE «IIpOBajay AMEKTPOHA HA MPUMEPE CTPOEHUSI aTOMOB XpoMa, MeIH, cepedpa.
BaseHTHbIe COCTOSIHHMSI aTOMOB (-3JIEMEHTOB, CTEIICHH OKHCJICHHS AaTOMOB B COCIUHCHHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB U THUJIPOKCHIOB META/UIOB OT 3HAYCHUS
CTENEHW OKHUCJICHHS DJJeMEHTa B COCIMHCHMH (Ha TIpUMEpEe COSAMHEHUN Xpoma).
[TepBoHauanbHBIEC MPEACTABICHUS O KOMIUIEKCHBIX COSTMHCHUSX.

Mens u cepeOpo: CTpOCHHE aTOMOB, CTENIEHU OKUCIeHHs. O0IMe KpaTKue mpeICTaBICHUs
0 (PM3UYECKUX M XUMHYECKHUX CBOMCTBAX MPOCTHIX BEIIECTB (B3aMMOJCUCTBHE C KHCIOTAMHU-
OKHUCJIHUTENSAMH), 00 MX OKCHIAX, THAPOKCUAAX U COJIAX, UX ImpuMeHeHuu. [IpeacraBinenus o6
aMMUAaYHbIX KOMIUIeKcax cepeOpa u menu. KadecTBeHHbIe peakiMy Ha KaTHOHBI Meau (2+) u
cepebpa.

Huuk: crpoeHne aroma, CTENEHb OKUCICHUA. XapaKTepUCTUKa (PU3UUYECKUX U
XMMHYECKUX CBOMCTB, TNpUMeHeHHe, aM@oTepHble CBOWCTBA OKCHIA M THAPOKCHUJA.
KauecTBeHHbIE peakliii HAa KATUOHBI IUHKA.

Kenezo: crpoenue atoma, creneHu okucieHus. Haxoxaenue B npupone. Puznueckue u
XUMHUYECKME CBOMCTBA JKeie3a, IpUMEHeHHe. buonormyeckas poib xkene3a. OKcCuupl,
ruapokcuabpl U comm oxkene3a (II) wm xemesa (l11), mx cocraB, cBOWCTBa M TOJydeHHE.
KauecTBeHHble peakiuu Ha KaTHOHBI kene3a (2+) u xene3a (3+). UyryH u cranb — CILUIaBBI
xene3a. [Ipow3BoACTBO 4YyryHa U CTald. OKOJOTHYECKHE MPOOJIEMBl, CBSI3aHHBIE C
METAJUTyprHYE€CKUMU ITPOU3BOACTBAMU.

DKCIEpUMEHTAIBHOE U3yUYEHUE BEILIECTB U SIBJICHUIA:

03HAKOMJIEHHE C 00pa3liaMi METAJJIOB U CILJIaBOB, UX (PU3MUECKUMH CBONCTBAMU;

MO/JIETMPOBAHUE METAIIIMYECKON KPUCTAIUNTMYECKOMN PEILIETKH;

W3y4YEHUE B3aUMOJCICTBUA METAIOB C BOJOW, C pPacTBOpaMH COJIEH U KHUCIOT,
UCCIIEIOBAaHUE TMPOLIECCOB DJEKTpoin3a pacTtBopoB xijopuma meau (II) m wommpma xanwus,
KOpPPO3UHU METAIIOB;

M3y4YeHHE OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KalbIMsl W HATpUs C BOJOH, HX
TUAPOKCUIOB — ¢ okcuaoM yriepona (1V) u kucrnoramu;

M3Yy4eHHEe CBOMCTB KapOOHATOB U THAPOKapOOHATOB KallbLKs, }KECTKON BOJIBL;

M3y4YEHUE MPOIIECCOB MOTYYEHUS TUAPOKCHUIOB KeNe3a, UX XUMUYECKUX CBOMCTB;

M3y4YeHUE MPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKLMil Ha MOHBI (MarHus, KaJbLIMs,
ATFOMUHMS, [IMHKA, JKkele3a (2+) u xkenesa (3+), menu (2+);

HaOII0/IEHNE W OMUCaHKNe OKPAIIMBAHUS TJIAMEHH MOHAMU HATPHS, KAllUs U KaIbIIHs;



uccieoBanue aM(pOTEpHBIX CBOICTB IMAPOKCHAA alroMHHUS, Tuapokcuna xpoma (I1) u
TUAPOKCH/IA IUHKA;

pelieHue HKCIePUMEHTATIBHBIX 33/1a4 10 TeMe «BakHeliime MeTauibl U UX COSIUHEHUS.

XuMus M OKpy:Kaomas cpeaa

BemiectBa m marepuainbl B MOBCEIHEBHOW XKHU3HU 4YeJOBeKa. BaxHeiilne BemecTsa U
Marepuaibl, 00JacTH UX NpuMeHeHus. bezomacHoe MCMOIB30BAHKME BEIIECTB M XUMUYECKUX
peakuuii B ObITy. [IepBasi mOMOIIs TPH XUMUUYECKHUX 05KOTaX U OTPABJICHUSX.

HoBsie maTepuansl 1 TEXHOJIOTUU. [[pUHINIBI «3€IEHON XUMUW».

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XHMHUS U 370pPOBbE. 3HAYCHUE M3YyYAEMBIX
XUMHYECKUX 3JICMCHTOB W HMX COCAMHCHUU /Il (YHKIIMOHUPOBAHUS OPraHM3Ma 4YeJIOBEKa.
[TonsaTtue o 310poBOM 00pa3e KU3HH.

XUMHYECKOE 3arpsiI3HEHNE OKPYKAIOIIEH Cpelibl. DKOJOTUUECKHUE TPOOJIEMBI, CBSI3aHHBIE C
COEIMHEHUSIMU YTJIepoJa, a30Ta, cepbl, Tskeynbix meTamwioB. [lonstue o IIJIK. Pons xumuu B
pEIIeHUHN YKOJIOTHIECKUX TPOOIIEM.

DKCIEpUMEHTAIBHOE M3y4YEHHE BEIIECTB W SIBJICHUN: O3HAKOMIIEHHE ¢ oOpasimamu
MaTepuasoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJUMEPHBIC MAaTEPHAIIBI), OTIPEICTICHUE KUCIOTHOCTH
MPUPOHBIX BOJI, MOJICTMPOBAHKE Tpollecca 0Opa30BaHMs KHCIOTHOTO OIS, M3y4eHHE €ro
BO3/ICUCTBUS HA MaTE€pUAIIbI.

IToBTOpEeHUe 1 00001IeHNEe 3HAHUI OCHOBHBIX pa3/iesioB KypcoB 8—9 Kiiaccos

[Tepuonnueckuii 3akoH u llepuoanyeckas cucTEMa XUMHYECKHUX HJIEMEHTOB B CBETE
MPEACTABICHUN O CTPOCHHsI aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XUMHUUYECKHX
3JIEMEHTOB U UX COCMHEHUN B IEPUOIaX U IPYIIIAX.

Ctpoenue BelecTBa B TBEPJOM, KHIKOM U Ta3000pa3HOM COCTOSTHUHU. BUIbI XUMHYECKO#
CBA3U. 3aBHCHMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOM PEIIETKH M BHJA
XUMHUYECKOH CBSI3U.

Knaccudukanus XuMHUECKHX peakIHWil MO pa3udHbIM Tpu3HakaMm. [IporHo3upoBaHue
BO3MOKHOCTH NPOTEKaHUs XMMHUYECKUX IPEBpPALICHUN B DPA3IMYHBIX YCJIOBHUSAX HAa OCHOBE
MPEACTABICHUN XUMUYECKON KHHETUKHU U TEPMOJIUHAMUKH.

XUMUYECKHE peakiuu B pacTBopax. [uiaponu3 coned. Peaknuu OKHUCIICHUS-
BOCCTAHOBJICHUSA. DIJIEKTPOIIH3.

CBoO¥ICTBa KHCJIOT, OCHOBAaHHM W COJICH B CBETE MPEJCTABICHUN 00 3JICKTPOIUTHYECCKOM
JUCCOLIMALIMU U OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

Mescnpeomemmnuie ceasu

Peanuzaius MexnpeaMeTHbIX CBA3€H NMPU U3YYEHHHM XUMHH B 9 Kiacce OCyIeCTBIISIETCS
4yepes UCMOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHMA, IPUHATHIX B
OT/ENIbHBIX €CTECTBEHHBIX HayKax.

OO01ue ecTecTBEHHO-HAYYHbIE TMOHATHUA: sBIEHUE (IIpoliecc), Hay4yHbI (DakT, rumoresa,
TEOpHUs, 3aKOH, aHaJIM3, CHHTE3, KiIaccu(uKaius, NepruoIuIHOCTh, HAOMIOACHNUE, SKCIIEPUMEHT,
MO/JIEIMPOBAHUE, U3MEPEHUE, MOJEIIb, TEXHOJIOTHSI, MAaTEPUATIBI.

®du3znka: BEUIeCTBO, TeN0, (PU3NUYECKHE BETUYHMHBI, SAMHUIIBI U3MEPEHUs, Macca, 00bEM,
KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbl, arperaTHble COCTOSIHUE BEIECTBA, CTPOCHHUE Ia3oB,
KUAKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) T, KPUCTAJUIMUECKash pelieTKa, DJIEKTPOH, SIIPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOMBI, KBAHTHI, PAIMOAKTHBHOCTD, ajbda-, OeTta- u
raMMa-u3JIyueHHe, OJJIEKTPUYECKUN 3apsll, NPOBOAHUKU, TMOJYNPOBOAHUKU, AUIIEKTPUKH,
COJIHEYHBIN CTEKTp, Pa3JI0KEHHUE OEIOTO CBETa B CIIEKTP.



buonorusi:  skocucrema, Ouocdepa, QorocmHTe3, TpoIecChl OoOMeHa BEIIECTB,
MUHCPAJIBbHBIC y,u06peHI/151, MHKPOSJICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIBHBIC BEIICCTBA.

I'eorpadus: atmocdepa, rumpochepa, MuHEpadbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOTIaeMbI€, TOILUIMBO, BOJIHBIC PECYPCHI, IJIaHEeTa 3EMIIS.

Texnoinorus: CTPOUTCIIbHBIC TEXHOJIOI'HUHU, CEJILCKOXO3SIMCTBEHHEIE TEXHOJIOTHUH,
TCXHOJIOTUH BHCKTpOHHOﬁ MPOMBINIJICHHOCTH, HAHOTCXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUS (YIJIYBJIEHHBIN YPOBEHE)

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNAbTaThl OCBOCHHWS NPOTPaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/i¢ 0OOy4YeHHS XMMHHU B €IMHCTBE y4eOHOW M BOCITUTATEIHLHOM JESTEIHLHOCTH
o0Opa3oBaTeNbHOW  OpraHW3allid B COOTBETCTBHM C  TPATUIMOHHBIMH  POCCHHCKUMHU
COLIMOKYJIbTYPHBIMA W JTyXOBHO-HPaBCTBEHHBIMH IICHHOCTSMH, HPUHATHIMH B OOIIECTBE
MpaBUJIAMH U HOPMaMH MOBEJICHHUS U CIIOCOOCTBYIOT MPOIlEccaM CaMOTIO3HAHMSI, CAMOPAa3BUTHUS
Y COIMATN3AIUU 00yJarOUXCsl.

JIMYHOCTHBIE PE3yAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPWUEHTALMI M pacHIMpEHHEe OIbITa JEATEIHFHOCTH Ha ee
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMoOTHYECKOro BOCIUTAHMA:

MPOSIBJICHWE IIEHHOCTHOTO OTHOIIEHHSI K OTEYECTBEHHOMY KYIBTYpHOMY, HAyYHOMY H
HCTOPHUYECKOMY HACIIEIMIO, TIOHUMAaHNE 3HAYCHUS! XUMUYECKOH HAYKH W TEXHOJOTHH B JKU3HU
COBPEMEHHOTO O0IIECTBa, B PA3BUTHH YKOHOMHKH POCCHM M CBOETO PEeTHOHA;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

MPEJCTaBICHHE O CONMAIBHBIX HOPMax M TMpaBWJIAX MEKIMYHOCTHBIX OTHOIICHHWHA B
KOJUICKTHBE, TMPOSBICHHE KOMMYHHKATUBHOW KYIBTYphl B pa3HOOOpa3HOW COBMECTHOM
NeATeNbHOCTH;

CTpEMJIEHHE K B3aUMOIIOHUMAaHMIO U B3aHMOIIOMOIIM B IIpoliecce yueOHOH U BHEy4eOHOM
NeATeNbHOCTH;

TOTOBHOCTh OILIGHUBaThb CBOE IOBEAEHUE M IOCTYNKHM CBOMX TOBAapUILEH C MO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUNA NOCTYIIKOB;

3) popmMupoBaHNsi HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHUPOBO33pDEHUYECKME  MPEJCTABICHHA O  BELIECTBE U  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOILI[E COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd M HEOOXOIUMbIE Ul MOHUMAHUS
CYIIIHOCTH Hay4HOH KapTUHbBI MUPA;

OCO3HAaHME LEHHOCTM HAy4yHOIO TIO3HAaHUS JUIsl pa3BUTHS KaXJIOrO 4YeJOBEKa U
IIPOM3BOIUTEINIBHBIX CHUJI OOILECTBA B 1I€JI0OM, POJIM M MECTa HAYKH «XHUMHsD» B CUCTEME HAYUHBIX
IPEJCTAaBICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHUS MIPUPOJIbI, B3AUMOCBS3SX UEJIOBEKa C MPUPOTHON
U TEXHOJIOIMYECKON Cpeioi;

No3HaBaTelIbHass MOTHBALMsI M HHTEpec K OOyueHHIO, TOTOBHOCTb M CHOCOOHOCTH K
CaMOPAa3BUTHIO U CaMOOOpPA30BaHUIO, K MCCIEIOBATEIbCKON JESITENbHOCTH, K OCO3HAHHOMY
BbIOOPY HaNpaBJIEHUS U YPOBHS JalbHENIIEro 00yYeHus;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
yCTaHOBKa Ha 3J0pOBbII 00pa3 >KM3HM, OCO3HAHHME TIOCJIEACTBUNA M HENpPHUITHE BPEIHBIX
NpUBbIYEK (YMOTPEOJIEHUST aJKOTOJIsl, HAPKOTHUKOB, KypeHMs), HEOOXOAMMOCTU COOIIOAECHUS
IpaBUI GE30MAaCHOCTH IpU 0OpallleHMH C XUMUYECKUMH BEIIECTBAMU B YUE€OHBIX U )KM3HEHHBIX
CUTYaLUsX;

5) Tpy10BOro BOCHIUTAHUA:



(opMupoBaHHE IIEHHOCTHOTO OTHOILICHUS K TPYIOBOH NESATEIHHOCTH KaK €CTECTBEHHOMN
NOTPEOHOCTH YeJOBEKa M K MCCIIEeI0BATEIbCKON JEATEIIEHOCTH KaK BBICOKO BOCTPEOOBAHHOU B
COBPEMEHHOM OOIIECTBE;

pa3BuTHEe MHTEpeca K mpodeccusiM, CBSI3aHHBIM C XMMHEH, B TOM 4HCIEe K mpodeccusm
Hay4yHOU ceppl, 0CO3HaHNE BO3MOKHOCTH cCaMOpeain3aliu B 3Toi chepe;

6) 3Kx0J10rN4ecKOro BOCIIMTAHMS:

OCO3HAHHE HEOOXOJAMMOCTH OTHOLIEHMS] K MPHUPOJAE KaK HMCTOYHUKY XU3HU Ha 3eMIe,
OCHOBE €€ CYILIECTBOBAHNU;

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYJIBTYpBI: MPUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLEHKH HUX BO3MOXKHBIX IIOCJIEJICTBUN ISl OKpYXKAIOUIEH cpeabl; OCO3HaHUE
rJ100aTBPHOTO  XapakTepa 5SKOJOTWYECKUX MpolsiieM U NyTed HMX pelleHus; CHoCOOHOCTh
MPUMEHATh 3HAHUS, MOJIy4aeMble NMPU HU3YyYEHUM XUMMHM, IJI PEUICHHUs 3a]ad, CBSA3aHHBIX C
OKpYXKAIOIIEH CpeIoi; aKTUBHOE HENPUATHE JEHCTBUN, IPUHOCAIIUX BPE OKPYXKAIOLIEH Cpeae;
OCO3HAHHE CBOEH pOJIM KakK I'pa)<IaHWHA U MOTPEOUTENS B YCIOBUIX B3aMMOCBS3HU MPUPOIHOH,
TEXHOJIOTUYECKONW M COLIMAIbHOM Cpej; TOTOBHOCTh K y4acTHUIO B MPAKTHUUECKON AEATEIbHOCTU
9KOJIOTHYECKOW HAITPaBIECHHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yabTaThl OOYyYarOMIMXCS, OCBOMBIIMX IpOrpaMMy IO XUMHUHU
OCHOBHOTO 00111eT0 00pa30BaHMsl, BKIIOUYAIOT:

YCBOGHHE  MEXIUCIMIUIMHAPHBIX  (MEXKIPEIMETHBIX)  TOHATHH,  OTPaKaIOIIMX
MaTepUAIbHOE €JMHCTBO MHpa W MPOIECC MO3HAHUs (BEIIECTBO, CBOWCTBO, SHEPIHsl, SIBICHHE,
HAy4YHbIH (akT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOopHs, HaOIIOIeHHe, H3MEpeHHe,
UCCIIeIOBaHUE, DKCIIEPUMEHT H IPYTHUE);

OBJIZICHUE YHUBEPCAITHHBIMU y4eOHBIMU JEUCTBUSMU (TTo3HABATEITHHBIMH,
KOMMYHUKATHBHBIMH, PETYJISATUBHBIMH),BKHBIMU JUTSI TTOBBIICHUST 3()(HEKTUBHOCTH OCBOCHUS
colepkaHus y4eOHOro mpenmera, (GOPMHPOBAHUS KOMIICTEHIIMW, AaTakkKe IPOEKTHO-
MCCIIEI0OBATEIILCKOM JIESITEIbHOCTH O0YJYarOIIUXCAB KypCe XUMHUH;

CIOCOOHOCTh MX HMCIOJIb30BaTh B y4eOHOM, TIO3HABATEILHON U COIIMATIBHOM MPAKTHKE.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3zoBble 1oruyeckue aeficTBUA:

YMEHHUS HCHOJb30BATh MPHUEMBl JIOTUYECKOTO MBIIIJICHUS MPU OCBOEGHUM 3HAHHUI:
pacKpepIBaTh CMBICI XHMHUYECKUX TOHSATUH (BBIICNATh HUX CYLIECTBEHHBIE IPHU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSI3b C JIPYTUMH HNOHATHIMHU); aHAJIU3UPOBaTh, CPABHUBAThH, 0000IATH,
BbIOUPATh OCHOBaHMs s KilacCU(UKAMM M CHCTEMaTU3allMd XHUMHMYECKHX BEILIECTB H
XMUMUYECKUX PEaKLUi; yCTaHABIMBATh INPUUYMHHO-CIEACTBEHHBIE CBA3M MEXIY OOBEKTaMHU
U3YUYEHHsI; CTPOUTH JIOTMYECKHE DPACCYXIEHUs (MHAYKTHBHBIC, NEIyKTUBHBbIE, MO aHAJOTHH);
Ipe/ularatb KpUTEPUU M BBIABIATH OOIIME 3aKOHOMEPHOCTH W TNPOTUBOPEYHs B M3Y4YaeMbIX
Ipoueccax M SIBJIEHUAX; MPOBOJUTH BBIBOABI M 3aKIIOYEHHS; YMEHHUS NPUMEHATH B IIpoLiEcce
MO3HAHUS TOHATUSA (IIPEIMETHbIE M MeTalpeJMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEINH,
UCTOJb3yeMble B XHUMHHM, IPeoOpa3oBbIBATh MOJENbHbBIE MPEACTABICHUS — XUMUYECKUN 3HaK
(cMMBOJI 3JIeMEHTa), XUMHUYecKast (opMyina U ypaBHEHHE XMMHUUYECKON peakIMy — MPU peleHUN



y4eOHBIX 3a/la4; C y4YETOM OTHX MOJICNBbHBIX MPEICTABICHUNA XapaKTEepU30BaTh H3ydaeMbIe
XMUMHYECKUE BEIIECTBA M XUMHUECKUE PEAKIIHH.
Ba3oBble muccienoBareibckue AeicTBUSI (METOAbI HAYYHOI0 TO3HAHUS BeEIIECTB M
sIBJICHMI):

YMEHHSI IPUMEHSATH METOJIbI HAYYHOTO TIO3HAHMS BEIIECTB U SIBJICHUN HA AIMITUPUICCKOM U
TEOPETUYECKOM YPOBHSIX B Y4YeOHOW IO3HABATEIbHOW M IPOEKTHO-HCCIIEA0BATEILCKOM
NeSITEIILHOCTH;

YMEHHSI HCII0JIb30BAaTh IOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHUS H
CaMOCTOSITEJIBHO CTAaBHTHh BOTPOCHI, aHAIM3UPOBATH (PAKThI, BBIABIATH U (HOPMYIUPOBATH
npo0eMy, ONpenessITh Melb ¥ 3aJadd, COOTBETCTBYIOIIME PEIICHUIO MPOOIEMBI; TIpeiaraTh
OTIMCATEIBbHYI0 WU OOBSCHUTCIBHYIO THIIOTE3y W OCYIIECTBISATH €€ IPOBEPKY; YMCHHS
MIPOBOJINTH U3MEPECHHSI HEOOXOUMBIX TTApaMETPOB, BEIYHUCIICHHSI, MOJICIIMPOBAHNE, HAOIIOICHUS
U DIKCTIEPUMEHTHI (peabHble M MBICIICHHBIC), CAMOCTOSTEIHHO TPOTHO3HPOBATH PE3yJIbTATHI,
dbopMypoBaTh 000OIICHUS U BBIBOJIBI 10 PE3yJbTaTaM IMPOBEJACHHOTO OIBITa, HCCIICIOBAHUS,
COCTaBJIATH OTYET O MPOIETAHHOM paboTe;

Patora ¢ undopmanmeii:

YMEHHSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(OpMAHK (HAyIHO-TIOMYJIsIpHAas
JUTEpaTypa XHMHYECKOTO COJACp)KaHWs, CIPaBOYHbIC TIocoOMs, pecypchl HWHTepHeTa);
aHAIM3WPOBATh  MH(MOPMAIIMIO W  KPUTHYSCKH  OICHWBAaThH €€  JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTh, OTOMPATh U MHTEPIIPETUPOBATE HHPOPMAIIHIO, 3HAYUMYIO IS PEIICHHUS
yaeOHOW 3a/Jaui; YMEHUS NPHMEHSTHh pa3judHbie METOABl M (OPMYIHUPOBATH 3aMPOCH TPHU
MOMCKe U 0TOOpe mHpOpMAaIHK, HEOOXOIUMOMN JJIsl BRITIOJHEHUST YIEOHBIX 3a/1a4; UCIO0JIb30BaTh
MH(OPMALIMOHHO KOMMYHUKATHBHBIE TEXHOJIOTUM U Pa3IMYHbIE TIOMCKOBBIE CHCTEMBI;
CaMOCTOSITEJIPHO BBIOMPATh ONTUMAJBbHYIO (OpMy TmpencTaBieHUuss WHMopmanuu (CXeMHl,
rpaduKy, TUarpamMmbl, TaOIHIIBl, PUCYHKH U Ipyrue (OpPMBbI); YMEHUS UCIIOIB30BaTh HAYIHBIN
S3BIK B KaQUeCTBE CPeJCTBa pabOThl C XMMUUECKOM MH(popMalneil; MpUMEHATh MEXKITpeIMETHbIE
(bu3uyeckue U MaTeMaTUIECKHE) 3HAKU M CUMBOJIBI, (OpMYJIbI, a00OpeBUATyphl, HOMEHKIIATYPY,
HCII0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEICTBA HATTISIAHOCTH.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

1) ymenus oOrieHus (MMCbMEHHOM U YCTHON KOMMYHHUKAIHH ):

NPEACTAaBIATh IOJYYEHHbIC PE3yJAbTaThl MO3HABATENBHOW AEATEIBHOCTH B YCTHBIX H
NUCBMEHHBIX TEKCTaX; IYOJIMYHO BBICTYIIaTh C TIPE3CHTAIMEH pEe3yIbTaTOB BBIOJHECHUS
XUMHUYECKOTO 3KCHEPHUMEHTa (MCCIIeIOBATEILCKON JIAOOPATOPHOW MM MPAaKTHYECKOH padoTHl,
y4e0HOTrO MpPOEKTa); B XOJe auanora U (HiM) JUCKYCCHH 33/1aBaTh BOIPOCHI MO 00CYXKIaeMOi
TEME W BBICKa3bIBaTh UAEH, (OPMYIUpOBATH CBOW NPEIOKEHHS OTHOCHUTEIBHO BBIOJIHEHUS
NPEAI0KESHHOH 3a/1a49H.

2) yMeHHs y4eOHOI0 COTpyIHUYECTBA (IPyINoBas KOMMYHHKALUA):

y4acTBOBaTh B TPYNMNOBBIX (popMax paOOThHI: IIAHUPOBATH OPraHU3ALUI0 COBMECTHOM
paloThl, ONpeneNniaTh CBOIO POJIb, PACHPENENATh 3aJaud MEXAYy WICHAMH TPYIMIbI; BBHIIOIHSITD
CBOIO 4acTh paboTbl, KOOPIUHUPOBATH CBOU JEUCTBUS C ACHCTBUAMMU APYTUX YJICHOB KOMAH/IbI,
ONpeNeNaTh KPUTEpUH IO OIIEHKE KauecTBa BBIOJHEHHON paboThl; pemaTh BO3HHUKAIOIIUE
npoOseMbl Ha OCHOBE ydeTa OOLIMX MHTEPEeCOB M COIJIACOBAHUS MO3MIMH, y4acTBOBaTh B
oOcyx/ieH1H, 0OMeHe MHEHHSIMU, «MO3TOBOM ILTYypMe» U JPYrux popmax B3auMoOJICHCTBHUS.



PerJIﬂTHBHLIe YHUBEpPCAJIbHbIE yqeﬁm,le JedcTBUA

OBnaseHue yHUBEPCAIbHBIMM YYEOHBIMU pETYJIATUBHBIMU JIEHCTBUSAMHU  BKJIFOYAET
pa3BUTHE CAMOOPraHU3aLUU, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM UHUCIIE:

YMEHMs peliaTh y4yeOHble U MCCIEAO0BAaTENbCKUE 3a7auu: CaMOCTOSITENIbHO BBIOMpATH
coco0 pemieHust y4eOHOW 3amauu (CpaBHHBATh HECKOJBKO BAPHAHTOB pEIICHHs, BHIOMPATH
HanboJiee MOIXOMAIIMIA C YY4ETOM CaMOCTOSITETIPHO BBIJICICHHBIX KPHUTEPHEB), TUIAHUPOBATH
CBOIO palbOTy IpH pelICHUH y4eOHOW MIIM MCCIEe0BATEIbCKON 3a/1a4i; Ha OCHOBE MOJYYEHHBIX
pe3ynbpTaToB (hopMyIHpoBaTh 0OOOIICHHUS W BBIBOJBI, MPOTHO3HUPOBATH BO3MOXKHOE pa3BUTHE
IIPOLIECCOB; AaHAJIM3UPOBATh pE3yJAbTaThl: COOTHOCUTb CBOU JEHCTBUS C IJIAHUPYEMBIMU
pe3yibTaTaMH, OCYILECTBISATh CAaMOKOHTPOJb  JESITEIBbHOCTH; KOPPEKTUPOBAaTH  CBOIO
NeSITEIbHOCTh HA OCHOBE CaMOAHaJIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS MPOrpaMMbl 10 XHMHMHM OCHOBHOTO OOILEro
00pa3zoBaHusl Ha YrayOJIE€HHOM YPOBHE MMEIOT O0IIee COAEpKATEIBHOE AP0 C MPEIMETHBIMU
pe3yibpTataMu 0a30BOTO YPOBHS, COTJIACOBAaHBI MEXIY COOOH, YTO TIO3BOJISIET PEaTM30BHIBATH
yrayOJIeHHOe HW3ydeHHe KaK B paMKax OTACIbHBIX KIJIACCOB, TaK W B paMKaxX peaau3aliuu
WHIUBUAYAJIbHBIX 00pa30BaTeNbHBIX TPACKTOPHM, B TOM 4YHCIE€ MCHOJb3ys CETEeBOE
B3auMo/ieiicTBue oprann3auuu. [1o 3aBeprienny peaau3anny NporpaMMsbl yriayOIeHHOTO YPOBHS
oOydJaronuecst CMOTYT JieTalbHee OCBOUTh MaTE€PHAI, OBJIAZCTh PACIIMPEHHBIM KPYrOM MOHSITHN
Y METOJIOB, peIaTh 3a/1auu 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpenmeTHbIe pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIONUMUCS HAy4YHBIX 3HAHUH,
YMEHUH ¥ CIOCOOOB JICHCTBHIA, OCHOBBI HAYYHOTO MBIIUICHUS; BUABI JESITEIBHOCTH TIO
MOJIydCHHUI0O HOBOTO 3HAHWS, €ro HWHTEepIpeTalud, NpeoOpa3oBaHUIO M TPHUMECHEHUIO B
pa3MYHBIX y4eOHBIX M pPEaTbHBIX J>KU3HEHHBIX YCJIOBHSIX; OOECHEYMBAIOT BO3MOXKHOCTH
YCIICIIHOTO 00YYeHUs Ha CIIEAYIONIeM YPOBHE 00pa30BaHusl.

K xonmy oOyuenus 6 8 knacce y oOydqaromierocss OyayT chopMHUpOBaHBI CIETYIOIIHE
MPEMETHBIC PE3YJIbTaThl U3yUCHHS XUMUU Ha yriIyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX IOHSATHUN: aTOM, MOJEKYJIa, XMUMHUYECKUN
AJIEMEHT, METalll, HEeMEeTaJll, aJUIOTPONHs, MPOCTOE BEIIEeCTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOHAS Y HEOJHOPOIHAS ), BAJIECHTHOCTh, OTHOCUTEINIbHASL aTOMHAsI M MOJIEKYJIsipHasl Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl Ol XMMHUYECKOTO SJIEMEHTa B
COEIMHEHUH, MOJIAPHBIA 00bEM, OTHOCUTEIbHAS IUIOTHOCTH T'a30B, OKCHJI, KUCJIOTa, OCHOBAHUE,
colib, aM(pOTEepHBI OKCcHJ, aM(POTEPHBIA TUIPOKCUI, XHUMHYECKas peakius, Kiaccuuramus
peaKIuii: peakiuu COeINHEHUs], PEaKlly Pa3lioKEeHUs, PeaKIIMKU 3aMEelIeHHs, PEeakui 0OMeHa,
9K30- U SHAOTEPMHUYECKUE PEaKIMHU; TEIUIOBOM A(PeKT peakiuuu; SApO aToMa, SIEKTPOHHBIN
CIION aToMa, aToMHasi opOuTalb, paanyc aToMa, XUMUYECKasi CBs3b, MOJIAPHAS M HEMOJIApHAas
KOBAJICHTHAsl CBSI3b, UOHHAs CBs3b, MOH, KaTUOH, aHWOH, PacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpolleHTHAsT KOHIIGHTpAIUs) B pacTBOpE, MOJIApHAs KOHIIEHTpAallUs BEIIECTBA B PaCTBOPE;
ANEKTPOOTPUIATENBHOCTb, CTEIIEHb OKHUCIEHHUS, OKUCIUTEIN U BOCCTAHOBUTEIH, OKHCIIEHUE U
BOCCTaHOBJIEHUE, OKUCIUTEIFHO-BOCCTAHOBUTEIBLHBIC PEAKIIHH, METOI DJIEKTPOHHOTO OanaHca,



WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUUYECKHX IMOHATHUM M NPUMEHSTh ITH
MOHSATHUS MPU ONMCAHUU BEUIECTB U UX MPEBPALCHUN;

HCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY IS COCTaBIIEHUSI (JOPMYIT BEIIECTB U YpaBHEHUN
XUMHUYECKUX PEAKIIUI;

ONpENeNsATh BaJEHTHOCTh aTOMOB »JJIEMEHTOB B OWHAPHBIX COCJUHEHUSAX, CTEICHBb
OKHUCIICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, TPUHAIICHKHOCTH BEIIECTB K ONPEICTICHHOMY
KJIaccy coeauHeHud 1o Gopmyrnam, BUAbl XMUMHUYECKOW CBs3M (KOBJICHTHOW M HOHHOW) B
HEOPraHUYECKUX COCAMHCHUSX;

pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHUS MAacChl BELIECTB, ITOCTOSHCTBA COCTABa,
[Tepuoanueckoro 3axona [I. 1. MenaeneeBa, aroMHO-MOJIEKYJISIPHOM TEOpUH, 3aKOHA ABOTAIPO
U €ro CJHEACTBUM, TMPEACTABICHUNA O HAyYHbIX METOJax I[I03HAHHWS, B TOM YHCIIE
OKCIIEPUMEHTAJIBHBIX W TEOPETUYECKUX METOJaX HCCIIEJAOBAaHUS BEIIECTB M HW3YYCHHS
XUMHUYECKUX PEAKIINH;

JEMOHCTPUPOBATh TIOHMMAaHUE TMEPUOJIMYECKOM 3aBUCUMOCTH CBOWCTB XHMHYECKUX
3JIEMEHTOB OT MX MOJ0XKeHus B [Ilepuoandeckoii cucreme:

ONUCBHIBATh H  XapaKTepu3oBaTh TabmuuHyro ¢opmy llepronnyeckoid  CUCTEMBI
XUMUYECKUX DJIEMEHTOB: PAa3IMYaTh MOHATHS «TJIaBHas moArpymma (A-Tpymnma)» U «moOodHas
noarpymnma (b-rpymma)y, «Maibie Teproab» U «O0IbIITNE TIEPUOIBY;

COOTHOCUTh OO0O3HA4YEeHHUs, KOTOphIe HMeloTcs B Tabmuie «llepmoamueckas cucrema
xuMuueckux snemeHtoB . M. MenzgeneeBa», ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS
aTOMOB XHMMHYECKHUX DOJEMEHTOB (COCTaB W 3apsl sapa, OOIIee YHCIO DJJIEKTPOHOB U
pacnpeziesieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b IMOJIOKEHMs 3jeMeHTa B [lepumonuyeckoil cucteme ¢ pacrnpefeeHueM
AJIEKTPOHOB MO YHEPIeTUYECKUM YPOBHSM, MOAYPOBHSIM U OpOUTANIIM aTOMOB MEPBBIX YETHIPEX
MIEPUOOB;

KJIaCCU(UIMPOBATh XMUMHUYECKHUE SJIEMEHTHI, HEOpPraHWYeCKHe BEIIeCTBa, XHUMHYECKHE
peakuu (1Mo YUCIy M COCTAaBY YUaCTBYIOUIUX B PEAKI[MHU BEIIECTB, M0 TEILIOBOMY 3P EKTY);

XapaKTepH30BaTh (OMUCHIBATh) (PU3MUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB: KHUCJIOPOJa, BOAOPOJA, BOJIbI, OOIIME XWMHUYECKHE CBOMCTBA OKCHIOB, KHUCIOT,
OCHOBaHMM M COJIeH, TEHETUYECKYI0 CBS3b MEXJIy HHUMH, [OATBEPXKAas IpUMepaMu
MOJIEKYJIIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

ONMCBIBaTh POJIb KUCJIOPOJAA, BOAOPOJA M BOJABI B IPHUPOIHBIX IPOIECCaX, B KUBBIX
OpraHusmax, HX IPUMEHEHHE B paA3JIMYHBIX OTPaCiIX IPOMBIIIJIEHHOCTH, BO3MOXHOE
HCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSX;

OOBSCHATHP M MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX COCTaBa M
CTPOEHMSI, BO3MOKHOCTU ITPOTEKAHUSI XMMUYECKUX MTPEBPALCHUIN B PA3JIMUYHbIX YCIOBUSAX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MacChl BEIIECTB, MOJIIPHYIO
MacCy CMECH, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTa B COEJUHEHUH, MAacCCOBYIO [OJIIO
XMUMHUYECKOTO dIIeMEeHTa 1Mo GopMysie COeAMHEHUS, HaXOAUTh MPOCTEHIy0 GopMyy BelecTBa
[0 MacCOBbIM WJIM MOJIBHBIM JOJISIM 3JEMEHTOB, MAacCOBYIO JOJIO BEIIeCTBa B PacTBOPE,
MOJISIDHYIO KOHIIEHTPAILIMIO BEIIeCTBa B PAacTBOPE, MIPOBOJUTH pacyeThl MO YpPaBHEHUSIM
XUMUYECKON PEeaKInu;

MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON AESATENIbHOCTH — aHAJIW3 M CHUHTE3,
CpaBHEHHE, O00OOIIeHHe, CHCTEMaTH3alliio, KIAcCU(UKAINIO, BBISBICHHE IPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€W — ISl U3yUYEHUSI CBOMCTB BEILIECTB M XUMUYECKUX PEAKIUi, €CTECTBEHHO-



Hay4YHbIE METOJbl MO3HAHWS — HAOIIOACHUE, W3MEPEHHUE, MOICITHPOBAHHUE, HSKCHEPUMEHT
(peasibHBIN ¥ MBICIICHHBII ) — JUISI OCBOSHHSI YUEOHOTO COIEpIKaHUS;
PacKphIBaTh CYIIHOCTH MPOILIECCOB OKHCICHHUS M BOCCTAHOBJICHHUS, COCTABIISATh YPAaBHEHUS
MPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENILHBIX PEAKIUK (METOIOM IEKTPOHHOTO OanaHca);
yCTaHABIIMBATh CBSI3W MEXAY pEalbHO HAOMI0JAaeMbIMH XHUMHYECKHMMH SBICHUSAMU U
IpoIreccaMy, MPOUCXOSIIUMU B MaKpo- U MUKPOMHpE, OOBSICHATH MPUYHMHBI MHOTOOOpA3Hs
BEIIECTB, COOTHOCUTh XUMHUECKUE 3HAHUS CO 3HAHUSAMHU JPYTUX YIEOHBIX MTPEIMETOB;
coOmogare mpaBuiaa Oe30macHOM paboTel B J1abopaTopuy TPH  HCHOJIB30BAHUHU
XHUMUYECKON TOCyIbl W OO0OpYHOBaHMS, a TakkKe NpaBWiIa OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIUSAMH BBITIOJIHEHHS JJAOOPATOPHBIX OIBITOB U MPAKTUIECKUX pabOT 10
MOJTYYCHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOJA M KHCIOPOJa), TPUTOTOBICHUIO
pacTBOpPOB € OMNpPEIEICHHOW MacCOBOW JOJEH PACTBOPEHHOTO BEIIECTBA, PEUICHUIO
AKCTIEPUMEHTAIBHBIX 33134 10 TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX COEIMHEHUIN;
JIEMOHCTPUPOBATH BIIQJICHUE OCHOBAMU XMMHUYECKOH TPAaMOTHOCTH, BKJIFOYAIOIIEH yMEHUS
0e30macHOTO OOpalIeHHs C BENIECTBAMH, HCIIOJIB3YEMbIMH B TIOBCEJIHEBHOW JKM3HHU, a TaKKe
3HaHUE MPaBWJI TIOBEACHUS B IIEIISIX COCPEIKEHHSI 3I0POBHS U OKPYKAIOIIEH CPEJIbI.

K xonmy oOyuenus 6 9 knacce y oOydqaromierocsi OyayT cOpMUpPOBaHBI CIETYIOIIHE
MpeIMETHBIE PE3yabTaThl U3YUEHUsI XMMHUH Ha YTrIIyOJIE€HHBIM YPOBHE:

PacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHSATHI: XUMHUYECCKHHA DIIEMEHT, aToM,
MOJIEKYJa, MOH, KaTUOH, aHWOH, 3JIEKTPOOTPULIATEIbHOCTh, CTETEHb OKUCICHUS, XMMHYECKas
peakius, TeTuIoBoH A (EKT peakiru, MOJb, MOJISIPHBIN 00BEM, PacTBOD;

ANEKTPOJIUTHI, HEDJEKTPOJUTHI, SIEKTPOJIUTHYECKAsT IUCCOLMALUSA, pPEaKUUh HOHHOTO
oOMeHa, THApPOIM3 COJiel, oOpaTuMble © HeoOpaTUMbIE PEaKIHUH, OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTENIb, BOCCTAHOBHUTENIb, OKHCICHHE U BOCCTAHOBJIICHHE,
ANIEKTPOJIU3, AJUIOTPONHs, aM(OTEepHOCTb, XHUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasi,
MeTaJin4yeckas), MEXMOJICKYJIpHble B3aUMOJCHCTBUS (BOJOpOAHAs CBs3b, CcUibl Ban-nmep-
Baanbca), KoMIUIeKCHbIE COETUHEHUS, KPUCTAJUIMYECKUE PelIeTKU (MIPUMUTHBHAS KyOuueckas,
00BEMHO-IIEHTPUPOBaHHAsS KyOudeckasi, I'paHElEeHTpUpPOBaHHas KyOudeckasi, reKcaroHajbHas
IUIOTHOYIAKOBaHHAs1), KOPPO3HsI METAJUIOB, CIUIABbI; CKOPOCTh XMMHUYECKOH peaklnu, KaTaaus,
XMMHYECKOE pPaBHOBECHE, DJJEMEHThl XUMUYECKOM TEepMOJMHAMUKM KaK OJHOW U3
TeopeThudecKkux ocHoB xumuu; [1/1K;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX MOHATHH M MPUMEHSATh 3TH
MIOHATHS MIPU ONMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBIIEHUSI (POPMYIT BEIIECTB U YpaBHEHUN
XUMHUYECKUX PEaKIIMii;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKUCICHUS XUMHUUYECKUX DJIEMEHTOB B COCIUMHEHUSIX
Pa3IMYHOTO COCTaBa, MPHUHAUICKHOCTh BEIIECTB K OMPEIENIEHHOMY KJacCy COEIWHEHUH o
dbopMynam, BHIbl XUMUYECKOW CBs3M  (KOBAJlEHTHOW, HWOHHOW, METaJUIMUECKoil) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps] HOHA TO XUMHUYECKOH (opmyne, Xapakrtep cpeabl B
BOJHBIX pAcTBOpPax HEOPraHWYECKUX COEAMHEHUU, TUN KPUCTAIMYECKON  peleTKd
KOHKPETHOTO BEII[EeCTBA;

packpsiBath cMmbich [lepuonuueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TO
MMOHUMAaHHeE:



OTMHCHIBAaTh W XapakTepuszoBarh TabnmuHyro Qopmy Ilepuonndeckoil  CUCTEMBI
XUMHYECKUX 3JIEMEHTOB: pa3jnyaTh MOHATUS «A-rpynma» U «b-rpymnmay, «Maiabie Iepuoas U
«OOJBIITNE TIEPUOIBI;

OOBSICHATH CBS3b MOJIOXKEHHUsS deMeHTa B Ilepmoanueckoil cucteme C pacrpeesieHueM
AJIEKTPOHOB TI0 YHEPTCTUYECKUM YPOBHSM, IMOAYPOBHIM U OPOUTAISIM aTOMOB IEPBBIX YETHIPEX
MIEPUOJIOB;

BBIJICIISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJICMEHTOB M MX COCAMHCHHUN
(KUCIIOTHO-OCHOBHBIX U OKHCITHTEIHLHO-BOCCTAHOBUTEIHHBIX CBOWCTB OKCHUJIOB M THAPOKCHUIOB)
B IIpeJieiaX MaJIbIX MTEPHOJIOB M IIABHBIX MOATPYIII C YIETOM CTPOCHHS UX aTOMOB;

PacKphIBaTh CMBICT TEOPHH DIICKTPOJIMTHUYECKOW IHCCOIMAlMy, 3akoHa [ecca W ero
CIIEZICTBUH, 3aKOHA JICHCTBYIOIINX Macc, 3aKOHOMEPHOCTEH M3MEHEHUS! CKOPOCTH XHMHUYECKOH
peaKIy, HAMPABJICHUS CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT PA3JIMIHBIX
(bakTopoB;

KJIACCU(UITUPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPraHWYCCKUE BEIICCTBA, XMUMHYCCKHE
peakiuu (10 YMCITY W COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3 (dEKTy, 1Mo
arperaTHOMY COCTOSIHHUIO PEareHTOB, 10 HW3MEHEHHWIO CTCICHEH OKHCICHUS XUMHYECKHX
AJIEMEHTOB, TI0 0OPATUMOCTH, TI0 YUACTHIO KaTaIn3aTopa);

XapaKkTepu30BaTh (OMHUCHIBaTH) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3TMYHBIX
KJIACCOB HEOPTaHUYECKHUX COCTUHEHHH, ITOATBEPK/IAst TO OTMUCAHKUE TPHUMEPAMU MOJICKYIISIPHBIX
Y MOHHBIX YPaBHEHUH COOTBETCTBYIONTUX XUMHUYCCKHX PEAKIIHIA;

COCTaBJISITh YPAaBHEHUSA: DAJIEKTPOJUTAYECKON NHUCCOLMAUMU KHCIOT, IIEJIOYEd U COJIEH;
MOJIHbIE U COKpAIllEHHbIE YpaBHEHUS peaklMii MOHHOTO OOMEHA; peakUui, MOATBEPKIAOIINX
CYIIECTBOBaHHE FEHETHUECKOM CBSA3U MEX/Ty BELIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTH MPOILIECCOB THAPOIM3a COJIEH MOCPEICTBOM COCTABJICHUS KPATKUX
MOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUH PEaKIfii, CyIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKItii;

MIpe/ICKa3bIBaTh XapaKTep cpebl B BOJHBIX PACTBOpaX COJIEH;

XapaKkTepu30BaTh (OMUCHIBATh) (U3NYECKHE M XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB
(kucmopon, 030H, TpaduT, aiMa3, KpeMHUU, Oop, a3oT, docdop, cepa, XJIop, HATPUH, KaIUH,
MarHuii, Kajiblui, aTIOMUHUM, Kejle30, Me/lb, IUHK, cepeOpo) U 00pa30BaHHBIX UMM CIIOXKHBIX
BEIIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (aMMHMAK, XJIOPOBOAOPOI, CEPOBOJIOPOI, OKCHIbI
yraepoaa (I, 1V), kpemuust (1V), azora (I, I, 11, 1V, V) u docdopa (ll, V), cepsur (1V, VI),
CepHHUCTasi, cepHas, a3oTHas, ¢ocdopHas, yronbHas, KpEeMHHEBas KHUCIOTHI, OKCHAbI U
ruapokcu bl MetauioB |A—lA-rpymn, amromunus, meau (11), uaka, sxenesa (11 u 11));

MOSICHATh COCTaB, OTHAEJIbHBbIE CHOCOOBI MOJIyY€HHS M CBONCTBA CIIOKHBIX BEIIECTB
(KucnopoacoaepKaiire KUCIOThl XJIOpa, a30TUCTasi, OOpHas, YKCyCHasi KUCJIOTHI U UX COJIH,
ranorenusl kpemuus (1V) u ¢pocdopa (111 u V), okcun u ruapokcua xpoma (111), mepmanranar
KaJus;

OTIHCHIBATh POJIb BAKHEHIIINX M3Y4aeMbIX BEIIECTB B MPUPOJHBIX MPOIECCaX, BIUSHUE HA
KUBBIE OpPraHU3Mbl, MPUMEHEHHE B PA3IUYHBIX OTPACISIX SKOHOMHUKHU, HCIOJb30BaHHUE IS
CO3J[aHUSI COBPEMEHHBIX MaTepUaIoB U TEXHOJIOTHIf;

MPOBOJHUTh PEaKIMK, MOJTBEP)KIAIONINE KAaueCTBEHHBIN COCTaB pPAa3IMYHBIX BEIIECTB,
pacrno3HaBaTh ONBITHBIM MyTEM COJEpIKAIINecs B BOJHBIX PACTBOPAX MOHBI: XJIOPUA-, OpOMU-,
nonua-, cyinbdar-, docdar-, kapOoHaT-, CUIMKAT-, CyIbPUT-, CyIbPHUI-, HUTPAT- U HUTPUT-
WOHBI, THJIPOKCHU-UOHBI, KAaTHOHBI aMMOHUS, MarHus, Kalbllvs, aTIOMHUHHS, kene3a (2+) u
xenes3a (3+), menu (2+), IUHKa;



OOBSICHATH U MPOTHO3UPOBATh CBOMCTBA BAKHEHIIIMX M3y4aeMbIX BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa U CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOYKHOCTb
MPOTEKAHHUsI XUMHYECKUX TMPEBPALICHUN B Pa3IMYHBIX YCIOBUSX HAa OCHOBE PACCMOTPEHHBIX
AJIEMEHTOB XUMHUYECKON KUHETHKHU M TEPMOTMHAMHKH;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JOJTF0 XUMHYECKOTO 3JIEMEHTa 1Mo (popMyJsie CoeTMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MOJIBHYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa B COSAMHEHHUH, MOJIIPHYIO KOHIICHTPAIIUIO BEIIECTBA B
pacTtBope, HaXOIUTh MPOCTEHITYI0 (HOPMYJTy BEIIECTBA IO MACCOBBIM MM MOJIBHBIM JIOJISIM
3IIEMEHTOB, MPOBOJUTH PACUYETHl MO YPAaBHEHUSIM XMMHUYECKHX PEaKIHil ¢ y4eTOM HEJOCTaTKa
OJTHOTO W3 pEeareHTOB, MPAKTUYECKOTO BBIXOJA IPOIYKTa, 3HAYCHHS TEIJIOBOTO dddexTa
peaKInu, ONPENENATh COCTaB CMECEH;

coOnrofaTy TmpaBwiIa Oe30macHON paboThl B JabopaTopuy IMpPH  HCIOJIb30BAHUU
XAMUYECKOH TOCyIbl W OO0OpYIOBaHHs, a Takke NpaBwia OOpamieHWs C BEIIECTBaMH B
COOTBETCTBUH C MHCTPYKIUSAMH BBITTOJHEHHS JTAOOPATOPHBIX ONBITOB M MPAKTHYECKUX PadoOT 1Mo
MOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa M YIJIEKUCIIOTO Ta3a) U PEIICHUI0
AKCTIEPUMEHTAIBHBIX 33]1a4d TI0 TeMaM Kypca, IPeACTaBIIsTh Pe3yIbTaThl IKCIIEPUMEHTA B (hopMe
BBIBOJIOB, JOKA3aTENLCTB, IPa(UKOB, TAOIUI] U BBIBISTH SMIHMPHUICCKHAE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIE ONEpaIlii MBICIUTEIFHON JEATENbHOCTH (aHadW3 ¥ CHHTES,
CpaBHEHHE, 0000IIeHNe, CHCTEMATH3alNI0, BBISIBICHUE MPHYUHHO-CIICACTBEHHBIX CBS3EH) IMpH
W3YYEHUH CBOWCTB BEMIECTB M XHMHYECKHX pPEaKIWd, BIAJECTh €CTECTBEHHO-HAYYHBIMH
MeTOJaMH TOo3HaHHs (HaONroIeHNe, W3MEpPEeHHEe, MOJCITUPOBAHHUE, IKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIH );

MPUMEHATh TMpaBWia O€30MacHOr0 OOpamieHHuss C BENIECTBAMH, HCIOJIb3yeMBbIMUA B
MTOBCETHCBHOM KHM3HH, TpPABWJIA MOBEICHHS B IEISIX COCPEKEHUS 3I0POBbSI M OKpYXKaromen
MPHUPOJHON Cpelbl, TOHMMATh BpeA (OMAcCHOCTh) BO3JCHCTBUS Ha JKUBBICE OPraHU3MBI
OTIPE/ICIICHHBIX BEIICCTB, MOSCHATh Ha TIPUMEpax CocoObl YMEHBIICHHS M IPEIOTBPAIICHUS HX
BPEIIHOTO BO3CUCTBUS, 3HAYCHHUE )KUPOB, OCIIKOB, YIIIEBOJIOB JUIsl OPraHU3Ma YeJI0BEKa;

WCIIOJIb30BAaTh MOJYYCHHBIE MIPECTABICHHS O chepax MpoPecCUOHATBHON NeITEeTbHOCTH,
CBSI3aHHBIX C HAyKOH M COBPEMEHHBIMH TEXHOJIOTHUSMH, KaK OCHOBY ISl MPOQEeCcCHOHATBHOMN
OPHUEHTAINH U ISl OCO3HAHHOTO BBIOOpA XUMHH KaK MPO(QUIBHOTO MPEAMETA MPH MPOI0DKECHHN
00y4eHHS HA YPOBHE CPEIHET0 00IIero oopa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM MPOEKTHO-UCCIICAOBATEILCKOM IEITEITLHOCTH XUMHUYECKON 1
XUMHUKO-3KOJIOTHYECKOW  HANpaBJICHHOCTH, TMPHOOPECTH OMBIT  MPOBEICHHS  Y4COHBIX
UCCIICIOBAaHUI B YCIIOBUSAX 00pa30BaTENIbHBIX OPraHU3allUi, a TakKe OpraHu3alui (IEHTPOB)
JOTIOJTHUTEIIBHOTO 00pa30BaHUs JACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne KoauuecTBo4yacoB
HaumeHoBaHuepas3aejioB 1 JuekTpoHHble (¢ poBbIE)
n/ Bce KoHTpoJsbHbIepa IIpakTH4yeckuepa
TEeMIIPOrPaMMBblI o0pa3oBaTe/ibHbIEPeCyPChI
n ro 00THI 00THI
Pa3)1e.11 1.HepBOHa‘la.]'lbeIeXI/IMI/I‘leCKI/IelIOHﬂTI/Iﬂ
https://resh.edu.ru/subject/lesson/3123
/
XuMus — BakHasg 00J1aCTh https://interneturok.ru/subject/chemist
1.1 | ecrecTBO3HAHUS U MPAKTUICCKOM 6 0 2 ry/class/8
NEATEILHOCTH YEJIOBEKA https://www.yaklass.ru/p/himija
https://lesson.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3123
/
https://interneturok.ru/subject/chemist
1.2 BerectBa 1 XUMHUECKUEPEAKITHH 19 1 0 ry/class/8
https://www.yaklass.ru/p/himija
https://lesson.edu.ru/
http://school-collection.edu.ru/
Uroronopazneny 25
Paznen 2.Bakneiilume npeacTaBUTe I HEOPraHUYeCKUX BellecTB
https://resh.edu.ru/subject/lesson/3132
Bosnyx. Ilonarue o razax. Kucmopon. ! . .
2.1 14 0 1 https://interneturok.ru/lesson/chemistr

OKCHUIBI

y/8-klass
https://www.yaklass.ru/p/himija/8-



https://resh.edu.ru/subject/lesson/3123/
https://resh.edu.ru/subject/lesson/3123/
https://interneturok.ru/subject/chemistry/class/8
https://interneturok.ru/subject/chemistry/class/8
https://www.yaklass.ru/p/himija
https://lesson.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3123/
https://resh.edu.ru/subject/lesson/3123/
https://interneturok.ru/subject/chemistry/class/8
https://interneturok.ru/subject/chemistry/class/8
https://www.yaklass.ru/p/himija
https://lesson.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3132/
https://resh.edu.ru/subject/lesson/3132/
https://interneturok.ru/lesson/chemistry/8-klass
https://interneturok.ru/lesson/chemistry/8-klass
https://www.yaklass.ru/p/himija/8-klass

klass
https://lesson.edu.ru/
https://chemistry.ru/

2.2

Boaopon. [lonsitue o kucnorax u
COJISIX

https://resh.edu.ru/subject/lesson/3131
/
https://interneturok.ru/lesson/chemistr
y/8-klass
https://www.yaklass.ru/p/himija/8-
klass
https://lesson.edu.ru/
https://www.himik.ru/

2.3

Bona. PactBopsr. [Tonsitue 06
OCHOBAHMAX

12

https://resh.edu.ru/subject/lesson/3124
/
https://interneturok.ru/lesson/chemistr
y/8-klass
https://www.yaklass.ru/p/himija/8-
klass

https://lesson.edu.ru/
https://him.1sept.ru/

2.4

OCHOBHBIEKJIACCHIHEOPraHUYECKUXCOE
IUHEHUH

14

https://resh.edu.ru/subject/lesson/3133
/
https://interneturok.ru/lesson/chemistr
y/8-klass
https://www.yaklass.ru/p/himija/8-
klass

https://lesson.edu.ru/
https://webelements.com/



https://www.yaklass.ru/p/himija/8-klass
https://lesson.edu.ru/
https://chemistry.ru/
https://resh.edu.ru/subject/lesson/3131/
https://resh.edu.ru/subject/lesson/3131/
https://interneturok.ru/lesson/chemistry/8-klass
https://interneturok.ru/lesson/chemistry/8-klass
https://www.yaklass.ru/p/himija/8-klass
https://www.yaklass.ru/p/himija/8-klass
https://lesson.edu.ru/
https://www.himik.ru/
https://resh.edu.ru/subject/lesson/3124/
https://resh.edu.ru/subject/lesson/3124/
https://interneturok.ru/lesson/chemistry/8-klass
https://interneturok.ru/lesson/chemistry/8-klass
https://www.yaklass.ru/p/himija/8-klass
https://www.yaklass.ru/p/himija/8-klass
https://lesson.edu.ru/
https://him.1sept.ru/
https://resh.edu.ru/subject/lesson/3133/
https://resh.edu.ru/subject/lesson/3133/
https://interneturok.ru/lesson/chemistry/8-klass
https://interneturok.ru/lesson/chemistry/8-klass
https://www.yaklass.ru/p/himija/8-klass
https://www.yaklass.ru/p/himija/8-klass
https://lesson.edu.ru/
https://webelements.com/

Hroromnopazneny 46

Paznen 3.Ilepuoanyeckuii 3akon u [lepuoanueckasi cucrema xumnueckux 31eMeHToB . . MennesieeBa. CTpoeHueaTomMoB.

XuMHYeCKAACBA3b. OKI/ICJ'II/ITe.]'II)HO-BOCCTaHOBI/ITeJIBHblepeaKlIl/Il/I

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHYECKUX

3.1 14 1

anemeHToB JI. . Menpeneena.
Crpoenuneatoma

https://resh.edu.ru/subject/lesson/3121

/
https://interneturok.ru/lesson/chemistr
y/8-klass
https://www.yaklass.ru/p/himija/8-
klass

https://lesson.edu.ru/

https://acetyl.ru/

3.9 Xumuueckast cBA3b. OKHUCIUTEIbHO- 12 1
' BOCCTAHOBHTEJIbHBIE PEAKITUN

https://resh.edu.ru/subject/lesson/3122

/
https://interneturok.ru/lesson/chemistr
y/8-klass
https://www.yaklass.ru/p/himija/8-
klass

https://lesson.edu.ru/
https://chemistry-chemists.com/

Uroronopazneny 26

PesepBHOEBpEeMs 5

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 102 >



https://resh.edu.ru/subject/lesson/3121/
https://resh.edu.ru/subject/lesson/3121/
https://interneturok.ru/lesson/chemistry/8-klass
https://interneturok.ru/lesson/chemistry/8-klass
https://www.yaklass.ru/p/himija/8-klass
https://www.yaklass.ru/p/himija/8-klass
https://lesson.edu.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/lesson/3122/
https://resh.edu.ru/subject/lesson/3122/
https://interneturok.ru/lesson/chemistry/8-klass
https://interneturok.ru/lesson/chemistry/8-klass
https://www.yaklass.ru/p/himija/8-klass
https://www.yaklass.ru/p/himija/8-klass
https://lesson.edu.ru/
https://chemistry-chemists.com/

9 KJIACC

Ne KoaunuecTtBouacoB
HaumeHoBaHuepas3aejioB 1 DuekTpoHHble (U poBbIE)
n/ Bcer | Kontpoabnbiepato = IIpakTuueckuepad
TEeMIIPOrPaMMBblI o0pa3oBaTe/ibHbIEPeCYPChI
I 0 ThBI OTHhI
Pa3nes 1.BemecTBo U XuMu4yeckasi peakums
https://resh.edu.ru/subject/lesson/3125/
https://interneturok.ru/subject/chemistry/
HOBTOpeHI/Ie u y1"J'Iy6J'I€HI/I€ CIaSS/g R
1.1 . 8 0 0 https://www.yaklass.ru/p/himija/9-klass
3HAHUU O BCIICCTBEC
https://lesson.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3134/
https://interneturok.ru/lesson/chemistry/9
OcHOBHBIE 3aKOHOMEPHOCTH -klass
1.2 MPOTEKAHMST XUMUYECKHUX 14 1 1 https://www.yaklass.ru/p/himija/9-klass
peakuuii https://lesson.edu.ru/
https://chemistry.ru/
https://resh.edu.ru/subject/lesson/3135/
https://interneturok.ru/lesson/chemistry/9
DJIEKTPOJIUTHYECKAS -klass
1.3 nucconranusa. XuMHUYeCcKue 12 1 1 https://www.yaklass.ru/p/himija/9-klass
peakiuy B pacTBOpax https://lesson.edu.ru/
https://www.himik.ru/
Hroronopaszneny 34



https://resh.edu.ru/subject/lesson/3125/
https://interneturok.ru/subject/chemistry/class/9
https://interneturok.ru/subject/chemistry/class/9
https://www.yaklass.ru/p/himija/9-klass
https://lesson.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3134/
https://interneturok.ru/lesson/chemistry/9-klass
https://interneturok.ru/lesson/chemistry/9-klass
https://www.yaklass.ru/p/himija/9-klass
https://lesson.edu.ru/
https://chemistry.ru/
https://resh.edu.ru/subject/lesson/3135/
https://interneturok.ru/lesson/chemistry/9-klass
https://interneturok.ru/lesson/chemistry/9-klass
https://www.yaklass.ru/p/himija/9-klass
https://lesson.edu.ru/
https://www.himik.ru/

Pa3gen 2.HeMeTaJIBI M UX COCIUHEHU S

OOmast xapakTepuCcTUKa

https://resh.edu.ru/subject/lesson/3136/
https://interneturok.ru/lesson/chemistry/9

-klass

2.1 xumMuueckux snemMeHToB VIIA- 6 https://www.yaklass.ru/p/himija/9-klass
rpymnsbl. ["ajgoreHs https://lesson.edu.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/lesson/3137/
https://interneturok.ru/lesson/chemistry/9
OOmast xapakTepuCcTHKa -klass
2.2 XUMHWYECKNX d1eMeHTOB VIA- 6 https://www.yaklass.ru/p/himija/9-klass
rpymmsl. Cepa u e€coeTMHeHHS https://lesson.edu.ru/
https://him.1sept.ru/
https://resh.edu.ru/subject/lesson/3138/
https://interneturok.ru/lesson/chemistry/
OO6mras xapakTepucTuKa 9-Klass
2.3 :HMﬁ?CIZEEH;fiEZOBﬂvg_ 10 https://www.yaklass.ru/p/himija/9-klass
cz}e,HnHéan ’ p https://lesson.edu.ru/

8 https://webelements.com/
https://resh.edu.ru/subject/lesson/3139/
https://interneturok.ru/lesson/chemistry/9

0611_[3}1 XapaKTepI/ICTI/IKa —klass
IVA- - L
2.4 XHMHHACCIHX STCMEHTOR 11 https://www.yaklass.ru/p/himija/9-klass

IpynIsl. YTIepoa U KpEMHUM,
uX coeuHeHus. bop

https://lesson.edu.ru/
https://eco.chemistry.ru/



https://resh.edu.ru/subject/lesson/3136/
https://interneturok.ru/lesson/chemistry/9-klass
https://interneturok.ru/lesson/chemistry/9-klass
https://www.yaklass.ru/p/himija/9-klass
https://lesson.edu.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/lesson/3137/
https://interneturok.ru/lesson/chemistry/9-klass
https://interneturok.ru/lesson/chemistry/9-klass
https://www.yaklass.ru/p/himija/9-klass
https://lesson.edu.ru/
https://him.1sept.ru/
https://resh.edu.ru/subject/lesson/3138/
https://interneturok.ru/lesson/chemistry/9-klass
https://interneturok.ru/lesson/chemistry/9-klass
https://www.yaklass.ru/p/himija/9-klass
https://lesson.edu.ru/
https://webelements.com/
https://resh.edu.ru/subject/lesson/3139/
https://interneturok.ru/lesson/chemistry/9-klass
https://interneturok.ru/lesson/chemistry/9-klass
https://www.yaklass.ru/p/himija/9-klass
https://lesson.edu.ru/
https://eco.chemistry.ru/

Uroronopazneny
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Pazgen 3.MeTasiibl M UX COeTUHEHU S

https://resh.edu.ru/subject/lesson/3138/
https://interneturok.ru/lesson/chemistry/9

-klass

A i L
3 ObmuecBoficTEaMeTaIIOR > https://www.yaklass.ru/p/himija/9-klass
https://lesson.edu.ru/
https://webelements.com/
https://resh.edu.ru/subject/lesson/3138/
https://interneturok.ru/lesson/chemistry/9
39 BaxxHelmme METALIBI U UX 15 -klass
' COEIMHEHUS https://www.yaklass.ru/p/himija/9-klass
https://lesson.edu.ru/
https://webelements.com/
Hroromnopaszneny 20
Pazngen 4. Xumus u okpy:Kaomas cpeaa
https://resh.edu.ru/subject/lesson/3139/
https://interneturok.ru/lesson/chemistry/9
BemectBa u matepuaisl B “Klass
41 AKHBHH HETOBCKA. . 5 https://www.yaklass.ru/p/himija/9-klass
OCHOBLII)KOJ'IOFI/I‘IGCKOI/II‘paMOT .
HocTH https://lesson.edu.ru/
https://eco.chemistry.ru/
Hroronopaszneny 5
Pa3pen 5.00001meHMe3HAHNIA
51 [ToBTOpeHue u 060061IeHNE 5 https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/3138/
https://interneturok.ru/lesson/chemistry/9-klass
https://interneturok.ru/lesson/chemistry/9-klass
https://www.yaklass.ru/p/himija/9-klass
https://lesson.edu.ru/
https://webelements.com/
https://resh.edu.ru/subject/lesson/3138/
https://interneturok.ru/lesson/chemistry/9-klass
https://interneturok.ru/lesson/chemistry/9-klass
https://www.yaklass.ru/p/himija/9-klass
https://lesson.edu.ru/
https://webelements.com/
https://resh.edu.ru/subject/lesson/3139/
https://interneturok.ru/lesson/chemistry/9-klass
https://interneturok.ru/lesson/chemistry/9-klass
https://www.yaklass.ru/p/himija/9-klass
https://lesson.edu.ru/
https://eco.chemistry.ru/
https://resh.edu.ru/

3HAaHUM OCHOBHBIX Pa3JICJIOB
KypcoB 8—9 kiiaccoB

https://interneturok.ru/

https://www.yaklass.ru/

https://sdamgia.ru/

https://lesson.edu.ru/

Uroronopazneny 5)
PesepBHOEBpEMs 5)
OBUIEE KOJIMYECTBO YACOB 102

10 [TPOT'PAMME



https://interneturok.ru/
https://www.yaklass.ru/
https://sdamgia.ru/
https://lesson.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnyecTBo yacos
Ne Tema ypoka KonTpoabHubie IIpakTuyeckue JJICKTPOHHEIC IHPPOBLIC
n/n Bcero odpa3oBaTebHbIE PECYPChI
padoTsbI padoThI
1 [Mpeamer xuMuu. Pojib XMMHUHY B )KU3HU YEIOBEKA 1 0 0 resh.edu.ru
[TonsTHE 00 MCTOPUN BO3HUKHOBEHUS M PA3BHTHS
2 1 0 0 resh.edu.ru
XUMHH. XUMHS B CHCTEMEHAYK
Tena u BemecTBa. ®U3NYCCKUEC U XUMHYCCKUC resh.edu.ru
3 CBOICTBA BEILIECTB ! 0 0
4 dusnuecKknue ¥ XUMUIECKHAEABICHHUS 1 0 0 resh.edu.ru
[ToHsATHE O TEOPETUIECKUX METOIaX MMO3HAHUS B resh.edu.ru
5 €CTECTBCHHBIX HayKax. 1 0 0
HcrouynnknxuMudeckoMnH(pOpMaum
[IpencraBiacHus 0 HAYYHOM TO3HAHUH Ha resh.edu.ru
SMIUPUYECKOM YpPOBHE: HaOIIOIEHUE,
U3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHUE.
6 [TonsiTie 0 MeTogax paboThl C XUMUYECKUMU ! 0 0
BemecTBamMu. O00pyI0BaHHE MTKOJIBHOM
XMUMHYECKOH 1abopaTtopuu
[IpakTuueckas padora Ne 1 mo teme "Ilpasuia resh.edu.ru
7 paboTHI B 1a00OpaTOPUU U IPUEMBI OOpaIIIEHHUS C 1 0 1
nabopatopHbIM 00opy1oBaHuEM"
YucThIEBEIECTBA U CMECU 1 resh.edu.ru
CrniocoOsIpazienenuscMeceit 0 0 resh.edu.ru
10 [Ipaktuyeckas padora Ne 2 o teme "Paznenenue 1 0 1 resh.edu.ru

cMmecell (Ha mpuMepe OYMCTKHU MOBAPEHHOM



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

cosn)"

11 ATOMBI U MOJIEKYJbI. XUMUYECKUE JIEMEHTBI resh.edu.ru
12 [TpocThie 1 CIIOKHBICBEIIECTBA resh.edu.ru

BeiecTBa MOJIEKYISIPHOTO ¥ HEMOJICKYJISIPHOTO resh.edu.ru
13 CTPOECHHSI

Xumudeckas popmysia. BaleHTHOCTh aTOMOB resh.edu.ru
14 XUMHUYECKUX IJIEMEHTOB. 3aKOH MOCTOSTHCTBA

COCTaBa BEIECTB

OmnpeesieHne BAJICHTHOCTH aTOMOB T10 resh.edu.ru
15 dhopmynam OMHAPHBIX COCTMHEHUM

OTtHOcuTebHAs aTOMHast Macca. OTHOCUTETbHAS resh.edu.ru
16 MOJICKYJISIpHAs Macca
17 Konmuecta BemectBa. MoJib. MosisipHasi Macca. resh.edu.ru

B3anMoCBSI3b KOJMYECTBA, MACCHI M YUCIIA resh.edu.ru
18 CTPYKTYPHBIX €JMHHUI] BEIIECTBA

MaccoBas 10JIsI XHMAYECKOTO 3JIEMEHTA B resh.edu.ru
19 COCIMHCHUUIO MOJIbHAS TOJIST XUMHUYECKOTO

9JIEMEHTA B COCANHCHUN

BbrumciieHns: MacCoBOM JI0JIH XMMUYECKOTO resh.edu.ru
20 3NIEMEHTa 1Mo GopMyJie COCTUHEHUSI

Berurcienus npocreiiieit popmyiibl BeliecTa resh.edu.ru
21 10 MOJIBHBIM JIOJISIM 3JIEMCHTOB
22 MoJisspHasiMaccacMECHBEILECTB resh.edu.ru

XUMHUYECKHE SIBICHUS. XUMHUYECKAs PEakius 1 resh.edu.ru
23 €€ NpU3HaKu

3aKOH COXpPaHEHHsI MACChl BEIIECTB. ATOMHO- resh.edu.ru
24 MoJIeKyIsipHas Teopust. JKu3Hb U JeITeIbHOCTD

M. B. JlomoHnocoBa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

XHUMHUYECKUE ypaBHEHUS. THUIIBI XUMUYECKUX

resh.edu.ru

25 .

peakiuii

Pacu€rhl 0 XMMUYECKUM ypaBHEHHSIM resh.edu.ru
26 KOJIMYECTBA X MacChl HCXOQHBIX BEIIECTB WU

MIPOAYKTOB PEaKIMu
27 O06o01IeHre U CUCTeMAaTH3aAUS3HAHHMA resh.edu.ru

KontposnbHas pabora Ne 1 o Teme «Bemectsa u resh.edu.ru
28 XUMUYECKHAE PEAKIIHN
29 Bozayx — cmech ra3os. [ToHsTHE 0 ra3ax. resh.edu.ru
30 3akoH ABoraapo. MospHbIi 006EM ra3os resh.edu.ru

Brruncnenus 0056Ma, KOJMYECTBA BEIECTBA T'a3a resh.edu.ru
31 10 U3BECTHOMY €0 KOJIMYECTBY BEIIECTBA,

00BEMY

OTHOCHUTEbHAS TUNIOTHOCTD Ta30B. BhIumcaeHUs resh.edu.ru
32 OTHOCHUTEJIbHOMW TIOTHOCTHU ra30B

OmnpepeneHrne OTHOCHTEIILHOM MOJICKYIISIPHOM resh.edu.ru
33 Macchl ra3000pa3HOro BEIIECTBA [0 W3BECTHOM

OTHOCHUTEJIbHOU TIOTHOCTH

OOBEMHBIC OTHOIICHHUS Ta30B MTPU XUMHYECKUX resh.edu.ru
34 peaKIusIx

Kucmopo — 37eMeHT U MPOCTOE BEIIECTBO. resh.edu.ru
35 Croco0bl TIOJTy4YeHHUs KHCI0POo1a B TabopaTopuu

U TIPOMBIIIJICHHOCTH
36 XUMHUYECKHE CBOMCTBA KUCIOPO1a. OKCHIbI resh.edu.ru

IIpaktuyeckas padora Ne 3 o teme "Ilomydenue resh.edu.ru
37 U coOMpaHHe KUCIIOPO/ia, M3YUYEeHUE ero CBOMCTB"
38 KpyrosopoT kucinopoza B npupoze. O30 — resh.edu.ru

AJUIOTPOITHAA MO,Z[I/I(I)I/IKaI_[I/IH KHCJIOpoJa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

TemmoBoii 3¢ (hekT XUMHUECKON peaKInH,

resh.edu.ru

39 TEPMOXUMHUYECKUE YPABHEHHUS, K30~ U 1 0 0

SHIOTEPMHUCCKUE PEAKIIHU

Toruueo. Mcnosp30Banue yriis U METaHa B resh.edu.ru
40 Ka4yeCTBE TOILIMBA. 3arps3HEHUCBO3IyXa. ! 0 0

BbruniciieHus mo ypaBHEHUSIM XUMUYECKON resh.edu.ru

peaKIyu: KOJIMYECTBA BEIIEeCTBa, 00bEMA, MacChI
4l 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, 1 0 0

Macce PeareHTOB WJIH MPOIYKTOB PEaKIHK

KontponbHas padota Ne 2 o Teme «Bo3myx. resh.edu.ru
42 Kucnopon. Oxcuabi» . 0 0

Boopo — 37€MeHT U POCTOE BEIIECTBO. resh.edu.ru
43 CriocoOsI moTy4eHust BOJ0pOoa B JIa0OPaTOPHH U 1 0 0

MPOMBIIICHHOCTH

ITpaktuyeckas pabora Ne 4 mo teme "Tloayuenue resh.edu.ru
44 1 coOMpaHue BOJIOPOJa, U3yUECHUE €T0 CBOUCTB" 1 0 0

XUMHYECKUE CBOMCTBA BOJIOPOIA. resh.edu.ru
45 Hcnonbs3oBaHue BOJOPOIa B KAYECTBE TOILIMBA ! 0 0

[onsitue o xuciorax u coisix. CoOCTaBKUCIOT U resh.edu.ru
46 . 1 0 0

coJe

Bbrunciienus o ypaBHEHUSIM XUMHUECKOU resh.edu.ru

peaKIMu: KOJIMYEeCTBA BEIIeCTBa, 00bEMA, MacChI
47 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BbEMY, ! 0 0

Macce PeareHTOB MU MPOJYKTOB PEaKIHH
48 dusnyeckue cBoricTBa BoAbl. Bona B npupoae 1 0 0 resh.edu.ru
49 XUMHUYECKUECBONCTBABOIBI 1 0 0 resh.edu.ru
50 CocTtaBocHOBaHUI 1 0 0 resh.edu.ru
51 PacTtBOpBI. PacTBOpUMOCTS BEIIECTB B BOJIE 1 0 1 resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

52

HacpliieHHbIe 1 HEHACHIIIEHHBIE,
KOHLIEHTPUPOBAaHHbIE U pa30aBICHHbBIE PACTBOPBI.
CriocoObI BEIpayKEHHUS KOHIICHTPAILIUU PAaCTBOPOB:
MaccoBasi /10151 pACTBOPEHHOIO BEIECTBA,
MOJISIpHAsi KOHIIEHTPALHs

resh.edu.ru

53

Boruricnenus ¢ UConb30BaHUEM OHATHS
«MaccoBas J0JIs1 BEHIECTBA B PACTBOPE».
Boruricnenus ¢ UConb30BaHUEM MOHATHS
«MOJISIpHAsi KOHLEHTPAaLUs PaCTBOPEHHOTO
BEIIECTBA»

resh.edu.ru

54

[IpakTnueckas padota Ne 5 o Teme
"[IpuroToBiIeHHE PACTBOPOB C ONPENETEHHON
MAacCOBOM JI0JIEW pacTBOPEHHOTO

BelecTBa.l [purotoBnenne pacTBoOposB ¢
OnpeAeIEHHON MOJISIPHOM KOHIIEHTpaen
pacTBOPEHHOTO BemiecTBa"

resh.edu.ru

55

Ponb pacTBOpOB B mpupoIe U KUZHU YETOBEKA.
KpyroBopoTBoibI B Ipupoe.

resh.edu.ru

56

3arpsizHenue npupoaHbIx BoJ. OXpaHa U OYUCTKA
MIPUPOIHBIX BOJ.

resh.edu.ru

57

Kontponbras padoTta Ne 3 o reme «Bomopo.
Bona. PactBopsn»

resh.edu.ru

58

KJ'IaCCI/I(l)I/IKaHI/IH HCOPraHUYCCKUX BCIICCTB.
OKCI/II[LIZ COCTaB, KJ'IaCCI/I(bI/IKaI_II/IH, TPHUBUAJIBHBIC
Ha3BaHUA

resh.edu.ru

59

HonyquI/Ie 1 XUMHYECKHE CBOMCTBA OKCHIOB

resh.edu.ru

60

Ilonsatue o THAPOKCHUAAaX — OCHOBAHUAX U
KHUCJIOPOACOACPKAIINX KUCIIOTAaX

resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

61 OuU3NYECKUE ¥ XUMHUYECKHUE CBOUCTBA KUCIIOT 1 0 0 resh.edu.ru
62 [Tonmygenuekucaor 1 0 0 resh.edu.ru
63 KnaccugukanusocHoBaHHMA 1 0 0 resh.edu.ru
64 [1[&moun, ux CBOKCTBA U CIIOCOOBI MOTYUCHHSI 1 0 0 resh.edu.ru

HepactBopumbie OCHOBaHWUsI, X CBOICTBA U resh.edu.ru
65 CHOCOOBI OJTYyYEHUS ! 0 0

[MousiTHE 00 aMpOTEPHBIX THAPOKCUIAX: resh.edu.ru
66 XUMHUYECKHE CBOMCTBA U MOJIyYEHUE. 1 0 0

[IpuMeHeHne Ba)XKHENIIUX OCHOBAHUI

Conu: cocTaB, KiTacCU(pUKAIUS, TPUBHATLHBIC resh.edu.ru
67 1 0 0

Ha3BaHUSA

dusnuecKrue U XUMUIECKHUE CBONWCTBA COJICH. resh.edu.ru
68 . 1 0 0

[Tonyuenuecoien

I'eHeTHuecKas CBSI3b MEKIY KJIacCaMu resh.edu.ru
69 HEOPraHUYeCKUX COCTMHECHUH ! 0 0

ITpaktuyeckas pabora Ne 6. Pemrenue resh.edu.ru
70 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «OCHOBHBIE 1 0 0

KJIaCChl HEOPraHUYECKUX COCTUHEHHID

Brrauciienus o ypaBHEHUSIM XUMHUYECKOU resh.edu.ru

peaKIMu: KOJIMYEeCTBA BEIIecTBa, 00bEMA, MacChl
& 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BbEMY, ! 0 0

Macce PeareHTOB MU MPOYKTOB PEaKIHH

Berunciienus: Macchbl POAYKTa PEaKIuu 10 resh.edu.ru

M3BECTHOW Macce OJJHOTO M3 UCXOHBIX BEIIECTB,
12 B35TOTO B BHJIE paCTBOPA, COACPIKALIETO 1 0 0

OTIPENICIIEHHYI0 MACCOBYIO JIOJFO PACTBOPEHHOTO

BEIICCTBA
73 KonTtponrHas padota Ne 4 o teme «OcHOBHBIE 1 0 1 resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KJIaCCbhl HCOPraHMYCCKUX COGHHHGHHﬁ))

74

[lepBble MOTBITKU KIACCU(PHUKAINNA XUMUIECKUX
a1eMeHTOB. [IoHATHE O rpynnax cXoaHbIX
JJIEMEHTOB

resh.edu.ru

75

DneMeHTbl, KOTOpble 00pa3yloT aM(pOTEpHbIE
OKCHUABI U TUAPOKCHIBI

resh.edu.ru

76

[lepuoanueckuii 3akoH. OTKpbITHE
[Iepunoanueckoro 3akoHa

resh.edu.ru

77

KopoTtkonepuoanas u JyinHHONIEpUOAHAS (POPMBI
[leproauueckoi CUCTEMbI XUMUYECKUX
anementoB JI.1. Menneneesa. [lepuonasl n

TPYIIIBI

resh.edu.ru

78

OcHoBHEBIE CBEJICHUS 0 CTpoeHUU aToMOB. CocTaB
aTOMHBIX sifiep. M30Tombl Kak pa3HOBUIHOCTH
aTOMOB XMMHUYECKOTO AJIEMEHTA

resh.edu.ru

79

DNEeKTPOHBI. DIEKTPOHHAS OPOUTAIID.
DHepreTuyeckue ypoBHU U IIOJIypOBHU aToMa; S-,
p-, d-opbuTamu

resh.edu.ru

80

DJEeKTPOHHBIC KOH(PHUTYPALIUU U SJIEKTPOHHO-
rpadgudeckue GopmMysIbl aTOMOB

resh.edu.ru

81

CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB
nepBbIX 20 XUMUYECKUX FJIEMEHTOB
[Tepuonuueckoit cucremsl JI.1. Menaeneena

resh.edu.ru

82

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB
XUMHYECKHUX 3JIEMEHTOB, METAIUIUYSCKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U
rnepuoaMm. MisMeHeHnrne cBOMCTB COEIMHEHUI
XUMHUUYECKHUX DJIEMEHTOB B [IEpUOJAX U Ipynmnax

resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

XapaKTepI/ICTI/IKa XUMHWYECCKOI'O 3JICMCHTA 110 €TI0

resh.edu.ru

83 nosjoxeHuro B Ilepuonnueckon cucreme /1.1.

MenpeneeBa

3nauenue [lepuoguueckoro 3akoHa u resh.edu.ru
84 IMeproquuecKoil CHCTEMBI XMMUIECKUX

SIIEMEHTOB JIJISl Pa3BUTHS HAYKH U PAKTUKH
85 DJIEKTPOOTPUIATEIHHOCThXUMUIECKUXIIEMEHTOB resh.edu.ru

KoBanenrtHas nossipHas cBsi3b. KoBaneHTHas resh.edu.ru
86 HETIOJISIPHAS CBSI3b
87 HoHHasCBsI3b resh.edu.ru

DJIEKTPOHHBIE U CTPYKTYPHBIC (POPMYITBI resh.edu.ru
88 BEIIIECTB.

Kpucrammieckue u amopdHbie BemiecTa. TUITBI resh.edu.ru
89 KPHCTAJUTMYECKUX PEIIETOK U UX XapaKTEPUCTUKU

[TprurHBI MHOTOOOpA3Hs BEIIECTB, 3aBHCUMOCTh resh.edu.ru
%0 CBOWCTB BEILIECTB OT COCTAaBa M CTPOCHHUS
91 CTeneHbOKUCIICHHS resh.edu.ru

XUMHUYECKUE FITEMCHTBI — OKUCIUTENN U resh.edu.ru
92 BOcCTaHOBUTENU. OKHUCIUTEIBHO-

BOCCTAHOBHTEJIbHBIC PEAKIIUU

CocraBiieHHE YpaBHCHUN OKHUCIUTEIBHO- resh.edu.ru
93 BOCCTAHOBHTEJIbHBIX PEAKIIHIA, METOT

AIIEKTPOHHOTO OaaHca

CocraBiieHHE YpaBHCHUN OKHUCIUTEIBHO- resh.edu.ru
94 BOCCTAaHOBHTEJIbHBIX PEAKITHIA, METOT

AIIEKTPOHHOTO OaaHca
o5 BbrumciieHus mo ypaBHEHUSIM XUMHYECKOM resh.edu.ru

pCaKknuu: KOJINYCCTBa BCIUICCTBA, 06’béMa, MacCChbI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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10 U3BECTHOMY KOJIMUECTBY BEILIECTBA, 00BEMY,
Macce peareHTOB WIH IIPOJYKTOB PeaKuu

Berunicienus npocTenineii MoJIeKyIIsipHO# resh.edu.ru
96 (hopMyITBI BEIIECTBA MO0 U3BECTHBIM MaCCOBBIM 1 0 1

JIOJISIM DJIEMEHTOB
97 O0o0IIeHre U CHCTeMAaTH3alNs 3HAHUIA 1 0 0 resh.edu.ru
08 KonrponbHas padora Ne 5 o Teme «CtpoeHue ! 0 0 resh.edu.ru

aToMa. XMMHUYECKasi CBS3b»
99 O0o01eHre 3HaHUH 1 1 0 resh.edu.ru
100 O06o001eHre 3HaHU I 1 0 0 resh.edu.ru
101 HroroBast KOHTpOJbHAS paboTa 3a 8 Kiracc 1 0 0 resh.edu.ru
102 PesepBHbIi ypok 1 0 0 resh.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 6



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

9 KJIACC

KoaudecTBO 4acoB

Jl:;_) Tema ypoxa KonTpoa DJleKTPOHHBbIE HU(PPOBbIE
I Bcero bHbIE IIpakTHyeckue padoThbl oOpa3oBaTe/bHbIe PECypChl
padoTbI

1 CtpoeHue aToMOB 1 0 0 resh.edu.ru

[TocnemoBaTeIbHOCTD 3aMTOTHEHHS resh.edu.ru
2 AIIEKTPOHHBIX OpOHTAIECH aTOMOB 1 0 0

MAJIbIX TIEPHOJIOB

OCOOEHHOCTH 3aTOTHEHUS resh.edu.ru
3 AJIEKTPOHHBIX OPOUTAICH aTOMOB 1 0 0

OOJIBIINX MEPUOIOB

CTeneHbOKUCIICHHS U BaJICHTHOCTh 0 0 resh.edu.ru
5 BUIBIXUMHUYECKONCBA3N 0 0 resh.edu.ru

OOMEHHBIN B JOHOPHO- resh.edu.ru
6 AKIIENTOPHBIN MEXaHU3M 1 0 0

00pa3oBaHUs KOBAJCHTHOW CBSI3H.

MexMOJIeKyIIpHbIEB3aMMOICHCTBUS

THIbI KPUCTAIUIMYECKHUX PEIIETOK, resh.edu.ru
7 0COOEHHOCTH CTPOCHUS 1 0 0

KPUCTANTMICCKUX PEIIETOK

3aBHCHUMOCTH CBOWCTB BEIIECTBA OT resh.edu.ru
8 THIA KPUCTALTNYECKON PEIIETKH 1 0 0

BUJIa XUMUYECKOU CBSI3U
9 Knaccudukarus XuMU4ecKux 1 0 0 resh.edu.ru

peaKIuii o Pa3JInYHbIM MPU3HAKAM
10 DHepreTuka XMMUYECKUX PEaKIUi. 1 0 0 resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/

TennoBoit 3¢ pexT XumMrIecKoit
peakuuu

11

3akon ['ecca u ero cieacreus

resh.edu.ru

12

Brruncienus no
TEPMOXUMHUYECKOMY YPaBHEHUIO
peaxkuuu: TeroBoro 3gdexra
XUMHUYECKON PEAKLUHU I10
KOJIMYECTBY BEUIECTBA, MACCE HITH
00BEMY IPOpPEarupoBaBIIETO WIIH
00pa3oBaBIIETOCS BEIECTBA

resh.edu.ru

13

[ToHATHE O CKOPOCTH XUMHUYECKOMN
peaKkuuy. 3aKOHAEHCTBYIOIIMXMACC

resh.edu.ru

14

Oueprus aktuBaiuu. [lorstue o

karanuze. ®epMeHnThl. UTHrHOUTOPHI.

resh.edu.ru

15

@daxTopsl, BIUSIOUINE HA CKOPOCTh
XUMHUYECKOHN peaKiuu

resh.edu.ru

16

[TonATHE O XUMHYECKOM
paBHoBecuu, npuHiun JlelllaTense

resh.edu.ru

17

@DaxTophl, BIUSIOLINE HA COCTOSIHUE
XMUMHYECKOTO PAaBHOBECHUS.
[IporHo3upoBaHuE BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX
MIPEeBpPAIIEHUI B pa3TUYHBIX
YCIOBUSAX

resh.edu.ru

18

OKHCIIUTEILHO-
BOCCTAHOBUTEIIbHBIEPEAKIIUN

resh.edu.ru

19

BaxHple OKuCINTEIN U
BOCCTAHOBHUTCIIN. HepMaHraHaT

resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Kajius

20

CBolicTBa IPOCTHIX BELIECTB —
METAJUIOB U HEMETAIUIOB, KUCJIOT U
COJIe — B CBETE IPEACTaBICHU 00
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX
peaxnmax

resh.edu.ru

21

[IpakTueckas padora Ne 1.
PGHICHI/Ie BKCHepI/IMCHTaJ'II)HI)IX
3aj7a4 1o TeMe «OKHUCITUTEIIbHO-
BOCCTAHOBUTCIIBHBIC peaKHI/II/I»

resh.edu.ru

22

KonTtponsnas padora Ne 1 o teme
«OCHOBHBIE 3aKOHOMEPHOCTH
IMPOTEKAHUA XUMHUYCCKUX peaxunﬁ»

resh.edu.ru

23

PactBopenue kak pusmko-
XUMHUUYECKUU MPOLIECC

resh.edu.ru

24

DNEKTPOIUTHI U HEITEKTPOIUTHI

resh.edu.ru

25

TeopusdneKTPOTUTHYECKONANCCOIN
arun

resh.edu.ru

26

HNoHnHoe npousBeeHUE BOIBI.
Boaopoanslil mokaszarenb

resh.edu.ru

27

DJIEKTPOJIMTHYECKAS] AUCCOIUALIS
KHCJIOT, OCHOBAHHH U COJICH

resh.edu.ru

28

PeaknunnonsHorooomMena

resh.edu.ru

29

CBoiicTBa KHCJIOT, OCHOBAaHHUM U
colleil B CBETe MpeACTaBIeHU 00
ANEKTPOJUTUYECKON JUCCOLMAIIIT

resh.edu.ru

30

Ka‘{eCTBeHHHepeaKHI/II/IHaI/IOHH

resh.edu.ru

31

IIpakTuyeckas padora Ne 2.

resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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Pemrenne skcniepuMeHTAIBHBIX
3ajad 1o TeMe «JIEKTPOIUTUIECKAs
JMCCOLIMALUS

32

I'mpponusconeit

resh.edu.ru

33

HoHHBIEypaBHEHUATUIPOJIN3ACOIIEN

resh.edu.ru

34

[IpakTueckas padora Ne 3.
PeHIeHI/Ie BKCHepI/IMCHTaHI)HI)IX
3a7a4 1no teme «l 'uaponus conenr»

resh.edu.ru

35

Brrunciienust Maccel mpoyKTa
peaKuru Mo U3BECTHOM Macce
OJIHOTO M3 UCXOJ/IHBIX BEIIECTB,
B34TOTO B BUJIE pAcTBODA,
COJIEPIKAIIETO ONPEACTEHHYO
KOHIICHTPAIUIO PACTBOPEHHOTO
BeIllECTBA

resh.edu.ru

36

KonTtponbnas padota Ne 2 o teme
«DNEKTPOIUTHIECKAS TUCCOLIHAITHSL.
XUMHUYECKUEPEAKIIH B PACTBOPAX»

resh.edu.ru

37

OO01asixapakTepruCTUKaHEMETAIIOB

resh.edu.ru

38

OO01asxapakTepuCcTUKarajJoreHoB

resh.edu.ru

39

XHUMHYECKHE CBOMCTBA I'aJIOTCHOB.
XHWMHYECKHE CBOMCTBA XJIopa

resh.edu.ru

40

Xnopooiopoa. CosstHasKHCIIOTa

resh.edu.ru

41

[IpakTuueckas padora Ne 4 mo Teme
"IloydeHne COJITHOM KUCIIOTBI,
n3y4yeHue e€ cBOMcTB"

resh.edu.ru

42

Ilonsatue o KHCJIOPOACOACPIKAIITNUX
KHCJIOTax XJjiopa 1 UX COJIIX

resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Beruncienus o ypaBHeHUIM

resh.edu.ru

43 XUMUYECKUX PEaKIHi, €CIIN OJTUH UX

peareHTOB JaH B U30BITKE
44 Baxneiinme coeinHeHns XJIopa U UX resh.edu.ru

HAXO0JKJICHHUE B TIPUPOJIC
45 OO011ast XxapaKTepUCTHKA DIIEMEHTOB resh.edu.ru

VIA-rpynmst

CTpoeHue U CBOMCTBA IPOCTOTO resh.edu.ru
46 BEIIECTBA CEPHI.

AnnoTponHbieMo AU (pUKAITTICEPHI

CepoB010pO/I, CTPOEHHE, resh.edu.ru
47 ¢buznyeckue 1 XuMu4ecKue

CBOICTBa
48 OxcuapIcepbl resh.edu.ru
49 CepHucTast KHCI0Ta M €€ COJIH. resh.edu.ru
50 CepHast KUCIIOTA U €€ COJIU resh.edu.ru
51 [TpOMBIIIIEHHOEIOTYYEHUECEPHONK resh.edu.ru

UCIIOTHI

Haxosxaenue cepsl 1 €€ coeqMHEHUI resh.edu.ru
59 B IpUpojie. XMMHUYECKOe )

3arpsA3HEHUE OKPYKAIOIICH CPe/Ib

COCIMHCHUSAMH CEPBI

Beruunciienust Macchbl mpoayKTa resh.edu.ru
53 peaKIyy Mo U3BECTHON MAaCCOBOM

(o6véMHOI) mose (%) ero BeIX0/aa OT

TEOPETHUYECKH BO3ZMOKHOTO
54 Brruncnenus maccoBoit (00bEMHOIN) resh.edu.ru

noiu (%) BbIX0/1a IPOJIYKTA PEAKLUU



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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10 U3BECTHOU Macce (00bEMY)
MCXOJHOTO BEIIECTBA U MPOIyKTa

peakiuu
OO011ast XxapaKTepUCTHKA DIIEMEHTOB resh.edu.ru
> VA - rpynmnsl
A30T, pacrpocTpaHeHHe B IPUPOJIC, resh.edu.ru
56 (du3HYeCKre U XUMUICCKHE
CBOMCTBA
57 AMMHUaK, ero pu3nYecKue u resh.edu.ru
XAMHUYECKHE CBOHCTBA
58 ConmaMMOHUS resh.edu.ru
[MpakTrueckas padota Ne 5 o Teme resh.edu.ru
59 "[lomyuenne aMMHaKka, U3y4eHHE €ro
CBOMCTB"
60 Oxcwuer azota (1, 11, 11, 1V, V) resh.edu.ru
61 A30THCTasKUCIIOTA. resh.edu.ru
A3OTHasIKHCI0Ta
62 [TpoMBIIIUIEHHOETIOTyY€HUEa30 THOM resh.edu.ru
KHCIIOTHI
HutpaTsl 1 HUTpUTHL. XUMHUYECKOE resh.edu.ru
63 3arpsi3HEHUE OKPY KaIoLIei cpeibl
COCIMHCHUSAMH a30Ta
docdop, resh.edu.ru
64 aJIoTpoIHbIeMOo A buKaudochop
a
65 Oxcunel pocdopa (11, V) u resh.edu.ru
dbocdopHas kuciora
66 [TonsiTHEe 0 MUHEPATBHBIX resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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yInoOpeHusx. 3arps3HeHHe
MPUPOIHBIX BOJOEMOB
COeMHEHUsIMH a30Ta U pochopa

67

Yriepon, ero alsIoOTPOIHbIE
MOAU(HUKAIIIN U CBOHCTBA

resh.edu.ru

68

Oxcuppl yriaeponaa, ux pusndeckue u
XUMHUYECKHE CBOMCTBA.
DKOJIOTHYECKHE MTPOOIIEMBI,
CBsI3aHHBIC C OKcHOM yriepoaa (1V)

resh.edu.ru

69

[IpaxTrueckue padoTsl Ne 6 o Teme
"TMonyuyenue okcuaa yriepoaa (1V)
Y U3YYEHHE €ro CBOUCTB"

resh.edu.ru

70

VYronpHasa KUCIOTa U €€ COoJIn

resh.edu.ru

71

[lepBoHauanbHbIe TOHATHUS 00
OpraHMYEeCKUX BEIIEeCTBaX KakK O
COEIMHEHUSX yIriiepoa

resh.edu.ru

72

[IpupoHbIE UCTOYHUKHT
YTIEBOAOPOJIOB U UX POJIb B OBITY U
MIPOMBIIIJICHHOCTH

resh.edu.ru

73

ITouaTue o 6MOJOTHYSCKU BaXKHBIX
OPraHu4YCCKUX BCUICCTBAX — JKHPaAX,
Oenkax u yriieBoax

resh.edu.ru

74

Kpemnuii, ero ¢pusznueckue u
XMUMHYECKUE CBOMCTBA

resh.edu.ru

75

Oxcup xpemuus (1V), kpemHuenas
KHCTIOTa, CHITUKATHI

resh.edu.ru

76

bop. bopnaskucnora

resh.edu.ru

77

IIpaktuyeckas padora Ne7. Pemenne

resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxHeln1e HeMeTauIbl U UX
COEIUHEHUSD)

78

Brruucnenust maccel (00bE€Ma; H.Y.)
IIPOAYKTA PEaKLUU 110 JaHHOU Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEPKAIIETO ONPEACTHEHHYO
MaCCOBYIO JIOJIIO IIPUMECEN

resh.edu.ru

79

KonTpomasnas padora Ne 3 o teme
«Baxueinme HeMeTaUIbI U UX
COEIMHEHUS

resh.edu.ru

80

OO01as xapakTeprucTuKa
XUMHUYECCKUX DJICMCHTOB —
METaJJIOB HA OCHOBAHUU UX
mosoxenus B [ICX0O JI.1.
Meupeneena

resh.edu.ru

81

Merannel A- u b-rpymnm.
Mertannuueckas CBSI3b U
MeTaJTn4yecKasi Kpucrauindeckas
pemérka. 3aBUCUMOCTD (PU3UUECKUX
CBOMCTB METaJJIOB OT CTPOCHUS
KpHUCTAILJIOB

resh.edu.ru

82

OO01111e XUMHUYECKHE CBOMCTBA
MetauioB. OO0mmue crocoObl
MOJIy4EHUS] METAIIJIOB, METAJLTyPTUs.
CrutaBel

resh.edu.ru

83

DIEKTPOIN3 PacIIaBOB U pacCTBOPOB
coJien

resh.edu.ru

84

Ilonsatue o KOPppPO3UUMCTAIIIIOB

resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

85

Mertamnsl A-rpyni. lenounsie
MeTauibl. Haxoxaenue B mpupo/ie.
CBoiicTBa IIEIOYHBIX METAIIJIOB

resh.edu.ru

86

OKCI/I)II)I WU TUAPOKCHUBI HATPHUA U
Kajaus

resh.edu.ru

87

[IenouyHo3eMenbHBIC METAJLIBI.
Baxwueiimme coequHESHUS KallbIIH,
CBONCTBA, IPUMEHEHNE

resh.edu.ru

88

JKEcTKOCTH BOABI M CIIOCOOBI €6
yCTpaHCHHS

resh.edu.ru

89

[IpakTueckas padora Ne 8 o Teme
"YKECTKOCTE BOJIBI U METOIBI €6
YCTpaHEHHS

resh.edu.ru

90

AroMuHUI

resh.edu.ru

91

AmMmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCUIA AITFOMUAHUS

resh.edu.ru

92

OOm1ast XxapakKTepUCTUKA METAJUIOB
B-rpymnm (mo6o4YHBIX TOATPYIII).
[lepBoHaYaNbHBIC TPEICTABICHUS O
KOMIUIEKCHBIX COCTUHCHUSX

resh.edu.ru

93

Mensb u cepebpo. [IpencraBnenus 06
aMMHaYHBIX KOMILIEKCax cepedpa u
Meu

resh.edu.ru

94

[Huak. AMdoTepHbIe CBOKCTBA
OKCH/JIa ¥ TUIPOKCUJA ITUHKA

resh.edu.ru

95

XKenezo. Okcuipl, THIAPOKCHUIBI U
comu xkene3a (1) u sxenesa (I11)

resh.edu.ru

96

IIpakTuyeckas padora Ne 9.

resh.edu.ru



https://resh.edu.ru/
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Pemrenne skcniepuMeHTAIBHBIX
3aj1a4 1o TeMe «BaxkHenmme
METaJIIbl U KX COCAUHCHUS

97

KonTtponsnas padora Ne 4 o teme
«BaxHeuime MeTajuibl 1 UX
COEIMHEHU S

resh.edu.ru

98

beszonacHoe ucnonb3oBaHue
BEILIECTB U XUMHUYECKHUX PEAKIUH B
ob1Ty. HOoBBIE MaTepuaisl U
TexHoJsioruu. [IpuHnmne! «3enéHon
XUMHUN

resh.edu.ru

99

XHUMHUS U 310pOBbE. XUMHUECKOE
3arpsi3sHEHUE OKPYKAIOIIEH Cpe/Ibl.
[TonsiTue 0 mpeAenbHO AOMYCTUMOM
koHneHTpanuu Bemects (ITJIK)

resh.edu.ru

100

O0001IeHne 3HaHUI

resh.edu.ru

101

Hrorosas koHTpoabHas paboTa 3a 9
KJ1acc

resh.edu.ru

102

AHau3 KOHTPOJIBHOU paboThI

resh.edu.ru

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/

MPOBEPSIEMbBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMOBPA3OBATEJBLHOM ITPOI'PAMMBbBI

8 KJIACC

KoanposepsiemoropesyJjibrara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOECHHS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOT'O
0011ero 00pa3oBaHusA

IIo Teme: «HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUS)

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHATHI:
aToOM, MOJIEKyJla, XUMHUYECKHH  DJIEMEHT, IpPOCTOe
BEUIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS H
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHasl U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHasi Macca, MaccoBas J10Ji1 XUMUYECKOIO 3JIEMEHTA B
COEIMHEHUH, MOJISIPHBI 00BEM, XUMHUYECKas peakius,
KJaccupUKalus peakluid: peakui COEeIUHEHUSs, PeaKIUH
pa3ioKeHus1, peaKkiuy 3aMelIeHHs], peakliuu 0OMeHa, 9K30-
U DHJIOTEpPMUYECKHE peaKkluu, TerIoBoi addekt peakumy,
pacTBOp, MaccoBas  J0Jd  BemlecTBa  (MPOLIEHTHas
KOHIICHTPAIIMs) B PACTBOPE

1.2

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX
MOHATAA W TIPUMEHSTh OTH TIOHATHSA TIPU ONMUCAHUU
BEIIIECTB U UX MPEBPALCHUI

1.3

UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS
(hopmMyI BelIeCTB M YpaBHEHUN XMMUYECKUX PEaKIIHii

1.4

PaCKpbeIBaTh CMBICII 3aKOHOB COXpaHCHHA MAaCChbl BEIICCTB,
IIOCTOSAHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOI'O YUYCHUA,
3aKOHa ABoraL[po

1.5

OoIpeacisATb BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHBIX
COCOAUMHCHUAX

1.6

KJ'IaCCI/I(i)I/ILII/IpOBaTL XUMHUYCCKUC PpCaKIun (HO qucily "
COCTaBy YYaCTBYIOIIUX B pCAKIIUH BCUICCTB, 110 TCIIJIOBOMY

sdexty)

1.7

BBIUUCIIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJISAPHYIO
MacCChl BCUICCTB

1.8

BBIUUCIIATH MAaCCOBYIO JIOJIFO XMMHYECKOT'O JJIEMEHTa IO
(dhopmyrne coenuHeHus,

1.9

BBIUUCIIATE MACCOBYIO JOJIFO BEHIECTBA B paCTBOPC

1.10

NPUMEHSTh E€CTECTBEHHOHAyYHBIE METOJbl TO3HAHUA —
HAOIIOICHHE, U3MEPEHUE, MOJIEIUPOBAHHE, YKCIEPUMEHT
(peanbHBIN U MBICTICHHBIH )




IIo teme: «BakHellne NIpPEICTaBUTEIN HEOPraHMYECKUX
BEILECTBY

2.1

PAaCKpbIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX TTOHATHH:
OKCH I, KNCJIOTa, OCHOBAHHUC, COJIb

2.2

ONpCAC/IAThL MPHUHAMIICKHOCTh BCHICCTB K OHpeI[eJIéHHOMy
KJIacCy COeTMHEHUH o (hopMyliam

2.3

KJIaCCH(PHUIIMPOBATEHEOPraHMYECKUEBEIIIECTBA
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XapaKTepu30BaTh  (OMUCHIBATH) OOIIME  XUMUYECKHE
CBOWCTBA BEIIECTB PA3NIMYHBIX KJIACCOB, MOATBEPKIAs
ONMCaHWE  TMpUMEpaMU  MOJICKYISPHBIX  YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUN

2.5

IIPOTHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX
KAueCTBEHHOIO  COCTaBa, BO3MOXHOCTH  IPOTEKAHUS
XUMUYECKUX IIPEBPALLECHHUN B PAa3JINYHBIX YCIOBHSIX

2.6

CJIE0BaTh MpaBUJIaM TMOJIb30BAHUS XUMHUYECKOW MOCYI0U
U 7abopaTOpHBIM O0OPYAOBaHUEM, a TaKKe TPaBHIIAM
oOpamieHuss C  BEHIECTBAMH B COOTBETCTBHUU  C
WHCTPYKIUSAMHA ~ TIO BBITIOJIHEHUIO  J1aO0OpaTOpHBIX
XAMHYECKAX OIBITOB I10 TIOJIY4CHUIO H COOUPAHHIO
razoo0pa3HbpIX BemeCTB (BOAOpPOJa W  KHCIOPOJa),
MPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHONW MacCOBOM
JoJiel  pacTBOPEHHOIO  BEIIeCTBa, IUIAHUPOBAThH |
MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHINO PACTIO3HABAHUIO
pPacTBOPOB IIEJ0YEH U KHUCIOT C MOMOIIBIO WHIUKATOPOB
(makmyc, peHondranenH, METUIIOPAHXK U APYTHe)

2.7

MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEaKINU

ITo Tteme: «llepmommueckuii 3akoH u llepuonnueckas
cucteMa xuMudeckux osnemenToB JI. M. Menpaeneena.
CtpoenueatroMoB.  XUMHUYECKAsACBA3h.  OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBICPCAKITUI

3.1

pacKpbIBaTb CMbICII OCHOBHBIX XUMHWYCCKHUX TTOHSTHI: AApo
aToMma, BHGKTpOHHLIﬁ clioi aToMa, aTOMHasAa Op6I/ITaJ'IB,
paanyc atoMa, XUMHYCCKas CBA3b, IIOJISIpHAs U HCHIOJISIpHAA
KOBAJICHTHAsA CBA3b, OJJICKTPOOTPHULATCIBbHOCTb, HOHHAA
CBs3b, HOH, KATHOH, aHNOH, CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(l)I/ILII/IpOBaTLXI/IMI/I‘-IeCKI/ICBJIeMeHTBI

3.3

ONMCBIBATh U  XapaKTepU30BaTh TaOIWYHYIO (opmMy
[leppoguyeckold  CHUCTEMBI  XMMHYECKHX  JJIEMEHTOB:
pa3inyarh MOHATHUS «TJIaBHAs mHoArpynna (Arpynmna)» H
«mobounass  moxarpynna  (brpymma)y,  «Manbie» u
«OOJIBIIINEY EPUO/IBI

3.4

packpsiBaTh cMmbicn  Ilepmonmueckoro 3akona J[.M.




Meunneneena: JIEMOHCTPUPOBATH HNOHUMAaHUE
MEPUOINYECKON  3aBUCHUMOCTH  CBOMCTB  XHMHUYECKHX
AJIEMEHTOB OT HX M0JI0KeHUA B [lepuoanueckoi cucreme

COOTHOCHUTH O0O3HA4YeHHUs, KOTOPHIE UMEIOTCA B TaliHIe
«Ilepnoguyeckas cucremMa XUMHUYECKUX 3ieMeHTOB J[.H.
MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS

35 aTOMOB XMMUYECKHX 3JEMEHTOB (COCTaB W 3apsj sapa,
o0lIee 4YUCIIO AJIEKTPOHOBHM  paclpeiesieHue Hux 10
JJIEKTPOHHBIM CJIO0SIM)

3.6 ONpCACIIATE CTCIICHb OKHCJIICHHA JJICMCHTOB B 6I/IHapHI>IX

' COCTMHEHUSX

3.7 ONpCACIIAATL BHJ XAMHYECKOM CBS3H (KOBaﬂeHTHaﬂ nu

I/IOHHaSI)B HCOPraHNYCCKUX COCIUHCHUAX

9 KJIACC

KoanposepsiemoropesyJjbrara

IIpoBepsiemble mMpeaAMeTHbIE Pe3yJIbTAThl 0CBOCHUS
OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O
0011ero o0OpazoBaHus

ITo Teme: «BemecTBo U XUMUYECKAsT PEAKIIUS»

1.1

pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX TOHSATHI:
pacTBop, AIIEKTPOJIHTHI, HEDJICKTPOJIUTHI,
ANIEKTPOJMTHYECKAs ~ IUCCOLMAIMS, pPEaKIUd HOHHOTO
oOMeHa,  Karanm3atop,  XHMHUYECKOE  paBHOBECHE,
oOpaTuMbIe u HEOOpaTUMBbIe peaKIuH,
OKHUCITUTEIIbHOBOCCTAHOBHUTEIIBHBIC PEAKIUU, OKUCIUTEIb,
BOCCTAHOBHUTENIb,  OKHCJICHHE W  BOCCTaHOBJICHUE,
IO TPOTIHS, aM(pOTEPHOCTH, XAMUYECKas  CBS3b
(KoBaJIeHTHAs, MOHHAS, METAJUTUYECKAs ), KPUCTAJUTNICCKasI
peméTKa, CIuIaBbl, CKOPOCTh XUMUYECKOM peaKiuu

1.2

HIUIIOCTpUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX
MMOHATUH H INPpUMCHATL OTH IIOHATHA IIPU OIIMCAHHUU
BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPABHEHUSI DJIEKTPOJUTUYECKON JUCCOLMALNU
KHUCJIOT, WIEJIOYEeW M COJIEH, IMOJHBIE M COKpPALIEHHBIE
ypaBHEHUS peakIuii HOHHOTO OOMeHa

1.4

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii  MOCPEACTBOM  COCTAaBJIEHHUS  BJIEKTPOHHOTO
OanmaHca 3TUX peakiui

1.5

IMPOBOAUTDH paC‘-IéTLI 10 YpaBHCHHIO XHMHUYECKOH pcaknuun

IIo TemaM: «HeMmeTamabl U UX COEAUHEHU» U «MeTajlibl U




HnX COCAUHCHUA)

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CrenU(pUUYECKHe
XUMUYECKHE CBOWCTBA TPOCTBIX U CIOXKHBIX BEIIECTB,
HOJTBEPKasi ONHMCAHUE TNPUMEPAMH MOJICKYISAPHBIX H
WOHHBIX YPAaBHEHHHA COOTBETCTBYIOUIMX XHUMHYECKUX
peakuuii

2.2

COCTaBJIATH YPpaBHCHHA peaKuHﬁ, MOATBCPKAAOIIUX
CYIICCTBOBAHHEC TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU
Pa3IMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBA BECIICCTB B 3aBUCUMOCTH OT HUX
CTPOCHHA, BO3MO>XHOCTHU MPOTCKAHUA XUMHNYECKUX
npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX
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CIE0BaTh MpaBUJiaM TMOJIb30BAHUS XUMHUYECKOW MOCYI0U
u jabopaTopHbIM O0OpPYAOBaHHEM, a TaKKe MpaBHIIaM
oOpamieHHsT €  BEIMECTBAMH B COOTBETCTBHH  C
WHCTPYKIIUSAMHA ~ TI0  BBITIOJHEHUIO  JTAOOPATOPHBIX
XAMHYECKAX OIBITOB I10 TIOJIY4CHUIO H COOUPAHHIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKUCIIOTo Tra3a)

2.5

OpOBOAUTE PCAKIWH, IMOATBECPKAAIOIINC Ka4eCTBEHHBIN
COCTaB PA3MYHBIX BEIISCTB: PACMO3HABATH OIBITHBIM
nyréM xjopua-, Opomua, wuoauz, kKapOonart, docdar,
CHIIMKAT, Cylb(haT, TUAPOKCHIMNOHBI, KATHOHBI aMMOHHUSI,
WOHBI U3yYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIUE B BOTHBIX
pacTBOpax HEOPraHWMYECKHUX BEIECTB

[To Teme: «XuUMHSI U OKPYKAIOIIAsl CPEIar

3.1

PpacKpbIBaTh CMBICI OCHOBHBIX XUMH4YeCcKUX nmousTuil: [TJIK
BEIIIECTBA; KOPPO3HUS METAJIJIOB

3.2

NPUMEHSITh ~ OCHOBHBIC  OMNEpPAlMH  MBICIHUTEIBHOM
NeSITeTbHOCTH — aHAJIN3 M CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHCTEMATH3AIMI0, BBISBICHHE MPUYUHHO-CIICCTBEHHBIX
CBsI3eH — JIJISl M3YUYCHHSI CBOMCTB BEIIECTB M XUMHUYECKUX
peaKiuii; eCTECTBCHHOHAyYHbIC METOJbI TO3HAHUS —
HaOJFO/ICHNE, W3MEPCHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN )




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KIIACC

Kox
1

IIpoBepsieMbliid1eMeHTCOEPKAHNS

HepBOHa‘-IaJII)HI)ICXI/IMI/I‘IGCKI/ICHOHSITI/IH

1.1

[Ipenmer xumun. Posib XUMUU B )KU3HU Ye€IOBEKa. XUMUSA B CUCTEME Hayk. Tena u
BemiecTBa. Ou3nyecKknecBoWCTBaBEIIECTB. ATPEraTHOECOCTOSTHUEBEIIIECTB

1.2

ITongarue o METOJaX ITO3HAHUA B XHMMHMH. YucTtelie BeieCTBa W CMECH. Croco0bnI
pa3aeiieHus: cMecen

1.3

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE IeMEHThl. CUMBOJIBI XMMHYECKHUX SJIEMEHTOB.
[IpocThie u cioxHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOEYUYEHNE

1.4

Xumunyeckass (opmyna. BalleHTHOCTb aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
ITOCTOSTHCTBA cocTaBa BEILIECTB. OTtHOCHUTENBHAS aTOMHas Macca.
OTHOCUTENBHAIMOJIEKYIIpHAsIMAcCA. MaccoBasg10IIXUMHUYECKOTOIEMEHTA B
COEIMHEHU U

1.5

KonnuecTBo BemectBa. Mosb. Mossipaast macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI U
qucna CTPYKTYPHBIX €IMHUIL BEIIECTBA.
PacuéreimodopmyraMXuMUIECKIXCOSTUHEHU

1.6

DuU3NYECKUEe U XUMHUYECKHE SIBJICHHS. XUMUUYECKasi peakius U €€ MpU3HaKh. 3aKOH
COXpaHEHHUs MAacCChl BENeCTB. XUMHYECKUE ypaBHeHUs. Kinaccubukamms XuMUYECKUX
peakuuii (CoeTuHEHUs, Pa3I0KEHUs, 3aMEIICHHs, 0OMeHa)

1.7

XUMHUYECKUH JKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOW, C TpaBUIaMHU
paboThl B JIaGopaTopuu M IpuEMamMu 0OpalieHus ¢ Ja00paTOPHBIM 00OPYIOBAHHUEM,
W3yYeHHE W OIUCAaHWE (PU3UYECKUX CBOMCTB OOpaA3lOB HEOPraHUYECKUX BEIICCTB,
HaOmroieHue (usnyecknx (IJIaBIICHHUE BOCKA, TAasHUE JIbJa, PACTUpAaHUE caxapa B
CTYNKE, KHIICHUE W KOHJCHCAIMS BOJBI) M XUMHUYECKUX (TOpEHHE CBEYH,
MPOKaJMBAHUE METHOW IMPOBOJIOKH, B3aMMOJCHCTBHE Mella C KUCJIOTOW) SIBIICHHH,
HaOJII0/ICHUE ¥ ONTUCAHUE TIPU3HAKOB MPOTEKAHUS XMMUYCCKHX PEeaKuil (pa3iokKeHue
caxapa, B3aUMOJICWCTBUE CEPHOW KHUCIOTHI C XJIOPHIOM Oapus, pa3oKeHUE
ruppokcuaa memu(ll) npu HarpeBaHuM, B3aMMOJICHCTBHE JKejie3a C PACTBOPOM COJIU
meu(ll), wusydenue cmocoOOB pazaencHUs cmeceid (C MOMOIIBI0 MAarHMTa,
GbwIbTpOBaHUE, BhIIAPUBAHUE, TUCTHIULUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU
MOBAapEHHON COJM, HAONIOJIEHWE U OIMCAaHUE pe3ylbTaTOB MPOBEIACHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MacChl, CO3/JaHHe MOJENeH MOJeKyl
(1apocTep>KHEeBBIX)

Ba)KHefII.HPIerC,E[CTaBI/ITeJII/IHeopFaHI/I‘IeCKI/IXBeH_[eCTB

2.1

BO3,HYX — cMmech razoB. Cocras BO3yXa. KI/ICJ'IOpOI[ — DJICMCHT U MPOCTOC BCUICCTBO.
HaxoxnaeHue KHCJIOpOda B IpHUPOAC, (I)I/I3I/I‘-ICCKI/IC U XMMHYECKHE CBOMCTBA (pCaKI_II/II/I
POpeHI/IH). OKCI/I,[[LI. HpI/IMCHCHI/IC Kuciiopozaa. CnocoObl MOJIYYCHHUA KHUCJIOpOda B




nabopaTopud W TPOMBINLICHHOCTH. KpyroBopotkuciopona B mpupone. O30H —
AJUIOTPONHASMO I PUKAITUSKUCIIOPOIa

2.2

TermnoBo#t 3¢pdexkt xuMuyeckol peakuuu, TEPMOXUMHUYECKUE YPABHEHUS, 3K30- H
SHAOTEPMHUUYECKUE peakUuu. TOIUIMBO: yrolb M MeETaH. 3arpsi3HEHUE BO3JyXa,
YCHJICHHE MTApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bomopox — snmemeHT M mpocroe BemecTBo. HaxoxkaeHue Bomopoga B HpPHUPOJIE,
(1)I/I3I/II-IGCKI/IG U XUMHUYCCKUC CBOfICTBa, IMPUMCHCHUC, CII0COOBI MMOJIy4CHMU. Kucmoter n
coum

2.4

MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®usnueckue cBOMCTBA BOJbl. Boxa kak pactBoputens. PacTBopbl. HackieHHsle n
HEHACBHIIEHHBbIE pacTBOpbL. PacTBOpuMOCTH BemiecTB B Boje. MaccoBas J0Jis
BEIIIECTBA B pacTBope. XUMHUUYECKUe cBOMCTBa BoJbl. OcHOBaHuUsA. Ponb pacTBOpoB B
npupojie ¥ B KU3HM  4enoBeka.  KpyroBopor  Boasl B IIPHUPOJE.
3arps3HeHUENPUPOAHBIXBO. OXpaHa U OUUCTKAPUPOIHBIXBOA

2.6

Knaccudukanus neopranmueckux coenuuennit. Oxcunpl. Knaccudukaius okcumos:
cosieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, amMpOTepHBIE) M HecoJaeoOpasyromue.
Howmenknarypa OKCHJIOB. duszngeckue Hu XAMHYECKHECBONCTBAOKCHIOB.
[TomydyenneokcuaoB

2.7

OcHoBanus. Knaccuduxanust ocHOBaHUM: HIENOUM M HEPACTBOPUMBIE OCHOBAHMUSI.
HomenknarypaocHoBanuii.  ®@u3Myeckhe M XUMHUYECKHECBOMCTBAOCHOBAHUMU.
[TonyyenneocHoBaHuM

2.8

Kucnotel. Knaccudukamus xucinor. Homenknatypa kwucinor. ®Pusuueckue U
XUMHAYECKHE CBOMCTBa KHUCIOT. PapaktuBHoctuMmetasioB H.H.  Bekerosa.
[Tosnydyenuekucnor

2.9

Comu. Homenknatypa coneil. ®dusnueckue M XUMHYECKUE CBOWMCTBA COJICH.
[Tonyuyenuneconei

2.10

I'enetnueckas cBA3b MCXKAY Kl1aCCaMH HCOPraHUYCCKUX COCI[PIHCHHFI
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XUMHUYECKUH SKCIIEPUMEHT: KaueCTBECHHOE OTIPE/ICIICHUE COJCPKAHUS KUCIOpOJa B
BO3/lyXe, MOJy4YCeHUE, COOMpaHue, paclio3HaBaHHE W W3YyYCHHUE CBOWCTB KHCIOPOJA,
HaOJII0/ICHUE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpalieHus: ropeHus (moxkapa), 03HaKOMIICHHE ¢ 00pa3I[aMu OKCHUJIOB U OIMCAHHE
UX CBOWCTB, MOJy4YeHUE, COOMpaHKE, PACIIO3HABAHHE U W3YyYCHHE CBOWCTB BOJIOPOJIA
(ropenue), B3aumojeicTBue Bojgopoma ¢ okcugom  Memu(ll)  (Bo3MoxkHO
WCIIOJIb30BaHUE BHICOMATEPUAIIOB), HAOIOICHHE 00Pa3I0B BEIIECTB KOJIMYSCTBOM |
MOJb, HCCIENOBaHHE  OCOOEHHOCTEHPACTBOPEHMSI  BEIIECTB C  Pa3IUYHON
PacTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C OMpPENEIEHHON MacCOBOW JIoyei
pacTBOpEHHOTO BEIIECTBAa, B3aMMOJCHCTBHE BOABI C MeTalUlaMH (HaTpueM u
KanmpIueM) (BO3MOKHO HCIOJIb30BAaHUE BUIEOMATEPUATIOB), OMPE/IEIeHHE PACTBOPOB
KHCIOT ¥ IIeJoYedl ¢ TIOMONIIbI0 HWHAMKATOpPOB, HCCIEI0BaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3UYHBIX KIIACCOB, HAONIOJIEHWE W3MEHEHUS OKPAaCKU
WHJMKATOPOB B PAacTBOpax KHUCIOT W MIeNouYeid, M3yuyeHUe B3aMMOJICHCTBHS OKCHIA
memu(ll) ¢ pactBopoM CcepHOM KHCIOTHI, KHCJIOT C MeTa/UlaMH, peaKIHii




HEUTpAJIM3alMK, TOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
METaJUla JIPYTHUM M3 PAcTBOPa COJIM, PELICHHE IKCIIEPUMEHTAJBHBIX 33/1a4 [0 TEME
«BaxHenmme KIacchl HEOPraHUYECKUX COEAUHEHUI

IIepnoanueckuit 3akoH u [lepuoanueckas cucreMa XMMU4ECKUX d1eMeHToB [I.1.
MemnpneneeBa. CtpoeHneaToMoB. XUMUYECKasCBI3b. OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIEPEAKIIUN

3.1

[lepBble MOMBITKA KiacCH(UKAMN XUMHUYECKUX 31eMeHTOB. [loHsTHe O rpymmax
CXOJHBIX DJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMEJIbHbIE METAJlIbl, TaJOIreHBbI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPHICOOPa3yIOTaM(POTEPHBICOKCHIBI U TUAPOKCHIBI

3.2

Ilepnognueckuit 3akoH. Ilepmoamueckas cucTtemMa XHMHUYECKHX 3ieMeHToB [J[.M.
MenneneeBa. KopoTkomepuonnas u amuHHonepuoanas ¢dopmbl I[lepuoaudeckoit
cucteMbl xuMuueckux dneMeHtoB JI.MI. MenneneeBa. Ilepuoasl m  rpymnisl.
@uU3NYECKUI CMBICII NOPAIKOBOIO HOMEpPAa, HOMEPOB IIEPUO/IA U I'PYIIIIBI 2JIEMEHTA

3.3

Crpoenne atomoB. CoctaB aromubIxX szaep. W3oromsl. OnexTpoHsl. CrTpoeHue
ANIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUECKUX A1eMeHToB [leproanueckoit
cuctemMbl J[.MI. MenneneeBa. XapakTepUCTHKa XHMHYECKOTO 3JIEMEHTAa IO €ro
noJsioxxenuto B [lepuoanueckoit cucreme .M. Menaeneena

3.4

3aKOHOMepHOCTI/I N3MCHCHUSA pa)myca aTOMOB XUMHUYCCKUX DJIEMCHTOB,
MCTAINIMYCCKUX U HEMCTAJNIMYCCKHUX CBOI>'ICTB 110 rpynr[aM 158 HepnonaM. 3Ha‘—IeHI/Ie
[Tepuoanueckoro 3akoHa U llepuoandeckol CUCTEMBI XUMHUYECKHUX AJIEMEHTOB IS
pa3BuTHUs Hayku U ipakTuku. .M. MenaeneeB — yu€HbI U TpakIaHUH

3.5

Xumuyeckass  cBsi3b.  KoBanmeHTHast — (mosispHass M HEMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. MIoHHAas CBS3b

3.6

Crenenp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJIEHUS U BoccTaHOBIeHUA. OKUCIUTENN U BOCCTAHOBUATEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: U3ydueHHe oOpa3loB BEUIECTB METANIOB U HEMETAJUIOB,
B3aUMO/ICHCTBUE TUIPOKCHU]IA IIUHKA C PACTBOPAMU KHUCIIOT M IIEI0Yel, MpoBeneHue
OTIBITOB, WUTIOCTPUPYIOIINX MPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil
(ropeHue, peakluu pa3ioxKeHHs, COSAUHEHU )

9 KJIACC

Kox

IIpoBepsieMbIi3IeMEHTCOAECPKAHUS

BemectBo 1 xuMHu4eckas pcaKkuus. HOBTOpeHI/IC

1.1

[lepuonnueckuii 3akoH. Ilepuommyeckas cucrema XUMHYECKHX dneMeHTOB J[.H.
MenpgeneeBa. CrpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XUMHUUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KU, KAIbIUI U UX COCIUHECHUN B
COOTBETCTBHUH C IOJIOKEHUEM DJIEMEHTOB B Ileproanyeckoi cucreme U CTpOCHUEM UX
aTOMOB

1.2

CTpOeHI/Ie BEIIIECTBA: BUABl XMMHUYECKON CBSA3H. THIIBI KpUCTATNINYCCKUX pCIJ_IéTOK,
3aBHCHMOCTh CBOMCTB BeIIeCTBAa OT THIIA KpHCTaHHquCKOﬁ peHIéTKI/I n BHUJA




XUMHYECKON cBs3u. Kitaccupukanus u HOMEHKJIATypa HEOPTaHHMYECKHUX BEIICCTB
(MexayHapoiHas M TpUBUAIbHAsH). XUMHUUECKHE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K
pa3M4YHBIM  KJIacCaM  HEOPraHUYECKUX  COCIMHEHUH, TEHETUYeCKas  CB3b
HEOPraHWYECKUX BEIIECTB

1.3

Knaccupukamuss XUMHUYECKHUX pEaKIuid MO Pa3IMYHbIM TpH3HaKaMm (M0 YHCIYy |
COCTaBYy YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIIIOBOMY (D (DEKTy, 10 H3MEHEHHIO
CTENIEHEW OKHUCIIEHHUS XMMMUYECKHUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacTHIO
KaTajau3aTopa). DK30- U IHJIOTEPMUYECKHE PEaKLUU, TEPMOXHUMHUUECKUE ypaBHEHUS.
[IoHATHE O CKOPOCTH XUMHUYECKON pEAKIUU

1.4

[lonsitne 00 oOpaTMMBIX M HEOOPATHMBIX XMMHYECKMX peakiusx. [lonarue o
TOMOTE€HHBIX M TEeTepOTeHHBIX peakuusx. [loHsATHE 0 XUMHYECKOM paBHOBECHH.
@DakTOpHl, BIUSIONINE HA CKOPOCTh XUMUYECKON pEaKUH U MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

1.5

OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE pCaKknuu, BJ'ICKTI)OHHI)II\/'I OajlaHC OKHCIIHUTEILHO-
BOCCTaHOBUTEJILHOMN peakuum. CocraBnenue YpaBHEHU I OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUi C UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO OaaHca

1.6

Teopust DIIEKTPOIUTHUYECKON AUCCOLMALMHU. OJEKTPOJHUTBHI W HEDJIEKTPOJIMTHI.
KaTI/IOHBI, AHUOHBI. MexaHI/ISM aucconuanmu BEHICCTB C paSJ'II/I‘—IHI)IMI/I BUIaMHN
xumMudeckor cBs3u. Crenenp auccormanuu. CHIbHBIE W ClIa0ble DJIEKTPOJIHTEHI.
Peakun mornHoro oomMeHa. Y CIoBUs MPOTEKAHUS PEAKIIM HOHHOTO 0OMEHa, TIOJIHbIE
U COKpaIllEHHbIE HOHHBIE YpaBHEHUS peakuuii. CBOMCTBA KUCIOT, OCHOBAHHUM U COJIEH
B CBETE MpeACTaBICHUI 00 ANEKTPOTUTHICCKO U JIUCCOLMAIINH.
KauecTBenHbiepeakumHauonbl. [loHATHE O THApOIU3ECOIEH

1.7

XUMUYECKUHN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB U HeMEeTaUIoB (rpadura u anMasa), CI0KHBIX
BEIIECTB (XJOpUIa HATpHUA); HCCIENOBAHUE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKOUH
peaKkuuu OT BO3JEHCTBUS Pa3IUYHbBIX (AKTOPOB; HCCIEAOBAHUE DIEKTPOIIPOBOIHOCTH
PacTBOPOB BEIIECTB, MpoLecca JUCCOIUAIMN KUCIOT, Iesioueld U cojiel (BO3MOKHO
WCIIOJIb30BaHME BUIEOMATEPHANIOB); IPOBEIEHUE OIBITOB, WUIIOCTPUPYIOLIUX
MPU3HAKU MPOTEKaHHs peakiii HOHHOrO oOMeHa (0O0pa3oBaHHE OCaJKa, BbIIEICHHE
raza, oOpa3oBaHHE BOJbl); OIbBITOB, WIUTFOCTPUPYIOIINX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peakiui (TOpeHue, peakluuu pPas3IoKeHUs, COCTUHEHHS);
pacro3HaBaHUEe HEOPraHMYECKUX BEUIECTB C MOMOIIBI0 KaYeCTBEHHBIX PEakIuil Ha
WOHBI; PEIlIEHUE SKCIIEPUMEHTAIBHBIX 337124

HemeTannsl 1 uxcoenuHEHUS

2.1

OOmast xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crernieHd okuciaeHus. CrpoeHue M (pu3MyeckHe CBONCTBA TMPOCTBIX BEIECTB —
rajoreHoB. XHMMHUYECKHE CBOHCTBa Ha TMpUMepe Xjopa (B3auMoJeiicTBUe C
MeTaJUlaMi, HeMeTaulaMu, Ineigodamu). XusopoBojopod. CossiHas — KHUCIOTa,
XMMHMUYECKHE CBOICTBA, NOJy4YE€HUE, IPUMEHEHHE. J[elicTBHE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHM3M 4eJIoBeKa. BaKHENIIMEXIOPUABI U NXHAXO0KIEHUE B IPUPOE

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OcOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble cTerneHun okucieHus. CTpoeHue M (HU3UYECKHE CBOWCTBA MPOCTHIX




BEIIECTB — KUCJIOPOJA M CEpbl. AJIIOTPOINHBIE MOIU(PUKALUKN KUCIOPOAA M CEPHI.
Xumuueckue cBoicTBa cepbl. CepoBOIOpPO, CTpOeHUE, (HU3NYECKHEe U XUMHUYECKUE
cBoiicTBa. OKCHBI CEpbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa,
¢u3nyeckue U XMMUYECKHEe CBOMCTBa (OOIIME KaK MPEICTaBUTENs Kilacca KHUCIOT M
CHCIII/I(i)I/I‘-IGCKI/IG). XuMHU4IecKre peakuuu, JCKalKMe B OCHOBC IIPOMBIIIJICHHOI'O
cnocoba monydeHust cepHOi Kuciotbl. [Ipumenenme. Coim CEpHON KHCIIOTHI,
KauecTBeHHasi peakuus Ha cynbdaT-uoH. HaxoxxneHue cepbl U €€ COCIUHEHHI B
npuposae. XHUMHYECKOE 3arpsA3HEHHME OKpYXKAIolled Cpelbl COCIUHEHUSMH CEpbI
(KuCIOTHBIE  JOXKAW, 3arpsA3HEHUE BO3JyXa M BOJOEMOB), CIOCOOBI  €ro
MPEOTBPAICHHS

2.3

OOmias xapakTepucTuka 37eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIEHUS. A30T, pacpoCTpaHeHHE B IPUPOJE, PU3NUECKHUE U
XUMHUecKue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMUak, ero ¢pu3nyeckue u
XMMHMUYECKHE CBOWCTBA, MOJlydeHue U npuMeHeHue. Conu aMMOHUS, UX GU3NYECKUE U
XMMHUYECKHE CBOWCTBa, mpuMmeHeHHe. KauecTBeHHass peakiusi Ha HOHBI aMMOHUS.
A3oTHas KHcoTa, €€ moyiyuyeHue, Gu3nueckue U XMMHYeCcKHe CBOMCTBa (00Iue Kak
Mpe/ICTaBUTEINS Kilacca KUCIOT U crienududeckue). Vcrnoib30BaHne HUTPATOB U COJIei
aMMOHMSI B KaueCTBE MMHEPAIbHBIX YyH0OpeHui. XHUMHUYECKoe 3arps3HeHue
OKpY’Karolllel cpesibl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa,
TTOYBBI ¥ BOJIOEMOB)

2.4

®dochop, amrorpornHble Moaubukamuu Gocdopa, Qu3NUECKHEe U XUMUUYECKUE
ceorictBa. Oxcun docdopa(V) u dochopras kuciaora, GU3NUIECKHE U XUMHUUECKHE
CBOMCTBa, osrydenue. Mcnonp3oBannedocharoB B KauecTBEMUHEPATHHBIXYI00pESHUMA

2.5

O6mras xapaktepuctuka meMeHToB |V A-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHUCJICHUS. YTJIEpPOJA, aUIOTPONHbIE MoaupuKanuy,
pacrpocTpaHeHHe B TpUpoje, (U3UYECKUE M XUMHUYECKUE CBOWCTBA. AncopOuusi.
KpyrosopoT yriepoaa B npupoe. OKCHabl yriiepoaa, ux (pU3HuecKrue U XUMUYCCKHE
CBOWCTBA, JCWCTBUE HA IKUBBIC OpPraHW3MbI, TIOJY4YEHHE U T[PUMCHEHHE.
DKOJIOTHYECKHE TpoOJieMbl, CBs3aHHbIe C okcugom yriaepona(lV); rumortesa
rJI00aIBHOTO TOTEIJICHHUs KIMMara; MapHUKOBBIA APQeKT. YToibHas KUCIOTa U e€
CONMM, WX (U3NYECKUE W XUMHUYCCKUE CBOWCTBA, IOJIyYCHHE M TMPUMCHEHHE.
KavecTBenHasi peakius Ha KapOOHAT-WOHBI. Vcrosib30BaHHE KapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIIIICHHOCTH U CEJIbCKOM XO3SHCTBE

2.6

HepBOHa‘IaJ'ILHLIC MOHATHSA 00 OPraHn4CeCKux BCIICCTBAX KaK O COCAMHCHHAX
yriepoaa (MCTaH, 9TaH, 3THJICH, AlICTUJICH, 3TAaHOJI, INTMICPUH, YKCYCHaA KI/ICJIOTa). Hx
COCTaB U XUMHUYCCKOC CTPOCHHC. [TonsaTre 0 OWMOJOTMYECKH Ba)KHBIX BCIICCTBAX:
KHUpax, 6CJ'IKaX, yriieBogax - )51 ux poJin B KU3HHU YCJIOBCKaA.
MaTepI/IaJ'ILHOCCI[I/IHCTBOOpl"aHI/I‘{eCKI/IX n HeOpFaHI/I‘-IeCKI/IXCOCI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢usuueckue M XUMHUYECKUE CBOWCTBA, MOJyuY€HHE M TNPUMEHEHHE.
Coenunenus kpeMmHus B npupoje. O0mue npeacrasinenust o0 okcuae kpeMuusa(1V) u
KpeMHHeBOH kuciore. CuiMKaThl, WX MCIOJIb30BaHME B OBITY, MEAULMHE,
NPOMBIIIICHHOCTH. BakHelIne CTpouTeNbHble MaTepuaibl: KepaMHUKa, CTEKIIO,
LIEMEHT, 0eToH, ’Kee300€eToH.




[Tpo61eMbIOe30MaCHOTOUCTIONB30BAHUSCTPOUTEILHBIXMATEPUATIOB B
IMOBCEAHEBHOMKU3HU

2.8

XUMUYECKUH IKCIEPUMEHT: U3ydeHHE 00pa3|0B HEOPraHWYECKUX BEIECTB, CBOIMCTB
COJIIHOM KHCIJIOTBI; IIPOBEJCHME KAYECTBEHHBIX pEaKkUuil Ha XJIOPHUI-UOHBI U
HAOJIO/IGHUE TPU3HAKOB MX TPOTEKAHUS; OIBITHI, OTpaXaromue (U3UIECKUe H
XMMHMYECKHUE CBONCTBA TaJIOTEHOB U HUX COEAMHEHUH (BO3MOYKHO MCIIOJIb30BaHUE
BHJICOMATEpPHUAJIOB); O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TajJOreHHUIOB);
O3HaKOMJIEHHE ¢ oOpa3namu cepbl U €€ COeIMHEHUSIMHU (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEpHUasoB); HAOJIOJEHUE TMpollecca OOYriMBaHUS caxapa MOJ JIEHCTBHEM
KOHUEHTPUPOBAHHOM  CEpHOM  KHUCJIOTBI, H3YYCHHUE  XMMHUYECKHMX  CBOWCTB
pa3baBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KaueCTBEHHOM peakluu Ha Cylb(aT-uoH
1 HaOJIo/IeHNe IpHU3HaKa e€ NpPOTeKaHus; 03HAKOMJIEHHE C PU3NYECKUMH CBOMCTBAMHU
azota, gocdopa u UX cCoeAMHEHUN (BO3ZMOXKHO HCIOJIH30BAHHUE BHUICOMATEPUAIIOB),
oOpa3uamMu  a30THBIX U (ochopHbIX ynoOpeHuil; ModydyeHue, coOupaHue,
pacrno3HaBaHUe W HW3Y4YE€HHE CBOMCTB aMMHaKa; MPOBEJIECHUE KaueCTBEHHBIX peakIuil
Ha HOH aMMOHUS M ¢ocdar-uOH M H3yYeHHE TMPU3HAKOB HUX MPOTEKaHMUS,
B3aUMO/JICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI € MeIbl0 (BO3MOXKHO
WCIOJIb30BAHME BHJIEOMATEPHANIOB); U3yUYEHUE MOJENed KPHUCTAUIMYECKUX PEIIETOK
anmasa, rpaduta, QyiepeHa; 03HaKOMJICHHE C TIPOIIECCOM aJICOPOITMU PACTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTUBOrasza; IOJydeHHE,
coOupaHue, pacro3HaBaHUE M HU3yYEHUE CBOMCTB YIJIEKHCIOTO rasa; IpOBEICHHE
KaueCTBEHHBIX peaklIMi Ha KapOOHAT- M CUJIMKAT-UOHBI U HU3Y4YE€HUE MPU3HAKOB HX
MPOTEKAHUSI; O3HAKOMJICHUE C MPOAYKIHEH CHIMKATHOW MPOMBIIUIEHHOCTH; PELICHHE
SKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BaxkHelre HeMeTaIbl U X COeIMHEHUS

Merannsl u UXCOCANHCHUA

3.1

OO0mrasi xapakTepuCTHKa XHMHYECKHX JJEMEHTOB — METa/UIOB Ha OCHOBAaHMU HX
noJjioxkenus B [lepuoanueckoit cucreme xumuueckux sneMentoB .M. Menaeneesa u
ctpoenuss atromoB. CTpoeHHe MeTauioB. Meraumueckas CBSI3b W MeETaJUTHYeCKast
KpUCTAJUTMYECKas PeméTKa. IJICKTPOXUMHUICCKHUH PsJT HAMIPSHKEHUH METaJIIOB

3.2

Ousnyeckue U XUMHUYECKHE CBOWCTBa MerauioB. OOmue crnocoObl MOMydeHus
MeTtaiioB. [loHsATHE O KOPpO3UU METAJUIOB, OCHOBHBIE CHOCOOBI 3alUTHl MX OT
koppo3uu. CruiaBsl (CTaib, YyTr'yH, AIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY
Y IPOMBIIIJICHHOCTH

3.3

H_[e.]'IO‘IHLIe MCTAJUIBI: IIOJIOZKCHHUC B Hepnonnqecxoﬁ CUCTEMC XHMHUYCCKHUX
3JICMCHTOB HI/I MeHI[CJIeCBa; CTPOCHHEC HX AaTOMOB; HAXOXKJICHHC B IIPHUPOIC.
du3znyeckue M XHMHUYECKHE CBOMCTBA (Ha NpuMEpe HATpUA U KaJ'II/IH). OKCI/II[BI u
TUAPOKCHUABI HATPHUA U KaJIUA. HpI/IMGHCHI/ICH_IGHO‘{HLIXMGTEUIJIOB U UXCOEeAUHEHUN

3.4

[IlerouyHO3EMENBHBIE METAJUIBI MAarHuid M KaJbLUMW: MoJoxeHue B llepumomnueckon
cucreme xumuyeckux oneMeHtoB JI.M. MeHnneneeBa; CTpoeHHME HUX aTOMOB;
HaxoxaeHue B npupone. Ousnyeckue U XMMHUYECKUME CBOMCTBA MarHus U KaJIbLIMS.
Baxueiimue coenuHeHHUs] KaiubIwsl (OKCHI, THAPOKCHI, coyin). KECTKOCTHBOIBI U
crnocoOble€yCTpaHeHHS

3.5

AmoMunuii: nonoxxenue B Ilepuoandeckoil cucteme XxuMuyeckux siemeHToB J[.U.




MenneneeBa; CTpPOCHUE aTOMa; HAXOXKJICHHE B Mpupoae. PU3HUYECKHE U XUMUUYECKUE
CBOMCTBa amOMUHUSA. AM(POTEpPHBIC CBOMCTBA OKCHA M THAPOKCUIA ATFOMUHUS

3.6

Kene3o: mnonoxenue B Ilepuoanueckor cucremMe XuUMUYECKUX 3jeMeHTOB J[.U.
MenzeneeBa; CTpOEHUE aToMa; HaxokJeHue B npupoje. Ousnueckue U XUMHUECKHE
cBoiicTBa xene3a. Okcuapl, ruapokcuasl u conu xenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U MOJY4ECHUE

3.7

XUMHUYECKUH HKCIIEPHUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMH METAJJIOB M CIIaBOB, UX
(GU3NYECKUMHU CBOWCTBAMHM; U3yYCHHE PE3YJIbTATOB KOPPO3HH METAUIOB (BO3MOXKHO
HCII0JIb30BAHNE BUJEOMATEPUATIOB), OCOOCHHOCTENW B3aUMOJICHCTBUS OKCH/IA KaIbIIHs
U HaTpus ¢ BOJOH (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEpPUANIOB); UCCIIEOBaHHE
CBOMCTB KECTKOW BOJBI; MpoOIlecca TOPEHHsS Kejle3a B KUCIopoae (BO3MOMXKHO
WCIOJIb30BAHNE BHJIEOMATEPUANIOB); MPU3HAKOB MPOTEKaHUsI KaUECTBEHHBIX PEaKIIM
Ha WOHBI (MarHus, Kajblus, alOMUHUS, 1HHKa, sxene3a(ll) u xenesa(lll), memu(ll);
HaOJII0/IEeHNE U OMUCAHHUE MPOIIECCOB OKPAIIMBAHUS IUIAMEHU MOHAMU HAaTpusl, Kalus
U Kanplusg (BO3MOXKHO  HCHOJb30BaHUE  BHUAEOMATEPUAJIOB);  HCCIEIOBaHUE
aM(pOTEepHBIX CBOMCTB THUJPOKCHJIA aTIOMUHHS M THUJIPOKCHJA IIMHKA; pEelIeHHe
SKCIEPUMEHTAJIbHBIX 337a4 10 TeMe «BakHelne MeTamibl U UX COeAMHEHUS»

XHUMHS M OKpyXaronjasicpeaa

4.1

HoBsie Matepuanbl U TexHOJOrHHU. BemiecTBa u Matepuanbl B TOBCEIHEBHON JKU3HU
YyeaoBeKa. XUMHUS U 3I0pOBbe. be3omacHoe MCIoab30BaHUE BEIIECTB M XUMHUYECKUX
peakuuii B ObITy. [lepBasimoMOIbIIPUXUMHUYECKUX0KOTaX U OTPABJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpenbl TIJIK. Ponmp xumMum B pemieHun d3KoJiormdeckux mpobiem. [IpupomHsie
HWCTOYHUKU YIJIEBOJAOPOJOB (Yrojib, TPUPOAHBIA Ta3, He(Th), MPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY U POMBILIUIEHHOCTH

4.3

XUMUYECKUN DKCIEPUMEHT: H3y4YeHHe O00pa3loB MaTepuaioB (CTEKJIO, CILUIABBI
METaJJIOB, MOJMMEPHBIE MAaTEPUAIIBI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOWM OBPA3OBATEJBLHON ITIPOIT'PAMMBI OCHOBHOT' O

OBHIEI'O OBPA3OBAHUA

KoanposepsiemororpetoBanmusi

IIpoBepsiemble TPeGOBaHUSA K NMPeIMETHBIM
pe3yJiabTartamM 6a30BOro ypoBHsI 0CBOE€HHMSI OCHOBHOI
00pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111€r0
oOpa3zoBanusi Ha ocHoBe ®I'OC

[IpencraBnenue:

1.1

O TMIO3HABAaEMOCTH SBJICHMH NPUPOABI, TOHHMaHHUE
00BEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKON HayKH Kak
007aCTM COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa
o0meld KylnbTyphl H  TMPAKTUUYECKOW  JeATETHHOCTH
YelloBeKa B  YCIOBUSX COBPEMEHHOro  OOIIecTBa;
ITIOHMMAaHHME MECTa XMUMHH CPEeAHM APYTHX €CTECTBEHHBIX

HayK

1.2

0 HAyYyHBIX MeETOJaxX IIO3HAaHUSA, B TOM YHCIE
OKCIIEPUMEHTAIBHBIX M TEOPETHYECKUX  METOJax
WCCIEOBAaHUS BEIIECTB W HW3YYCHHUS  XUMHYECKUX
peaKkIuii; yMEHHE MCIOJb30BaTh MOJICIH JJIs1 OOBICHEHHS
CTPOCHHS aTOMOB U MOJICKYJT

1.3

o cepax nmpodeccuoHaTbLHOM ACSITEIBHOCTH, CBSI3aHHBIX C
XHMUEH W COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBaHHBIMU
Ha JOCTH)KCHUSX XUMHUYECKOH HAyKH, 4YTO TI03BOJIUT
oOyJaromuMcsi paccMaTpuBaTh XHMHIO Kak cdepy cBoei
Oyaymed mpodecCHOHANBHON NESITeIbHOCTH W CICaTh
OCO3HAHHBIN BBIOOP XMMHH KaK MPOQHIHLHOTO IpeaMeTa
IpY TIEpeXo/ie Ha YPOBEHb CpeHEro o0niero o0pa3oBaHus

Bnagenue cucteMol XMMHUYECKMX 3HAHUH W YMEHHE
OPUMEHSTh CHUCTEMY XHMHUYECKUX 3HaHHH, KoTopas
BKJIFOYAET:

2.1

Ba)KHEHIIIE XUMHYECKUE MOHATHS: XMMHYECKUI 3JIEMEHT,
aToM, MOJIeKyJa, BEIIECTBO, IMPOCTOE M  CI0KHOE
BCIIIECTBO, OJHOPOJHAas M  HEOJHOPOJHAs  CMECh,
OTHOCHUTENIbHBIE aTOMHAas W MOJIEKYJspHash Macchl,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAsI Macca, MOJIIPHBII
00BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COIb (CpemHss),
XUMUYECKasl PEAKUHUs, PEAKIUU COEIUHEHUS, pPEeaKINn
pa3joXKEeHUs, PEaKIHH 3aMelIeHUs, peakuuu OoOMeHa,
TerIoBOM 3(h(deKT peakiuu, 5K30- U SHAOTEPMUUYECKUE
peaKkiu, pacTBOP, MacCoBas 0JI1 XUMUYECKOTO PJI€MEHTA
B COEIMHEHMM, MaccoBas J0Ji1 M  HIPOLEHTHas




KOHIICHTpAaLUsl BEUIECTBA B pPacTBOpE, SAPO aToMa,
DIIEKTPOHHBIN CJIOM aTroMa, aTOMHas OpOuTallb, PagUycC
aToMa, BAJICHTHOCTBb, CTCIICHb OKHCIICHHUS, XHUMHYCCKas1
CBA3b, SJICKTPOOTPULATCIIBHOCTD, IOJIApHAsA U HCIIOJISApHAA
KOBaJICHTHaA CBsA3b, HOHHAA CBA3b, MCTAJIJIMYCCKAsA CBA3b,
KpHCTaJLINYECKasi pemérka (aToMHas, MOHHas,
METaJIJINYECKasl, MOJIEKYJIspHas), WOH, KaTHOH, AaHMOH,
UIEKTPOIUT U HEIIEKTPOJUT,  AIEKTPOJIUTHYECKAsS
JCCOLIMalUs, PEAKIIMM MOHHOTO OOMEHa, OKUCIIUTEIbHO-
BOCCTAaHOBUTCIIbHBIC pCaKknuu, OKHUCJIHUTECIIb u
BOCCTAHOBHUTENIb,  OKHCIEHHME U  BOCCTAHOBIICHHE,
IEKTPOJIN3, XHMUYECKOE paBHOBECHE, OOpaTHMbIE U
HeoOpaTUMbIE PeaKlMU, CKOPOCTh XUMUYECKOW PEaKIHH,
karanusarop, ITJIK, koppo3ust MeTajIoB, CIUIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XUMHUU: 3aKOH COXpaHEHUS
Macchel, nepuoauyeckuil 3akon .M. MenneneeBa, 3aKkoH
TOCTOSTHCTBA COCTaBa, 3aKOH ABOTaIpO

2.3

TEOPUH XUMHH: ATOMHO-MOJEKYISIDHAS TEOpPHUs, TEOpUS
3JIEKTPOJIUTUYECKON JUCCOLUALINU

Bnanenue OCHOBaMH XUMHUYECKOU TPaMOTHOCTH,
BKJIFOYAIOIIEH:

3.1

yYMEHHUE NMPAaBUIIHLHO MCIOJIh30BATh N3YUYCHHBIE BEIIECTBA U
Marepuaibl (B TOM 4YHCIE MHUHEPAIbHBIC YI0OpEHWS,
METaJUTl U CIUIaBBI, TIPOIYKTHI MepepabOTKH MPUPOIHBIX
UCTOYHUKOB YIJIEBOJOPOAOB (yIJis, TNPUPOJHOTO Trasa,
He(TH) B OBITY, CEIILCKOM XO3SHCTBE, HA TIPOU3BOJICTBE U
NOHMMaHKWE 3HAYCHHS J>KUPOB, OCIKOB, YIJICBOJOB IS
OpraHu3Ma dYeliOBeKa, yMEHHUE MPOTHO3UPOBATh BIIMSHUE
BEIIECTB M XUMHUYECKHX IPOIIECCOB HA OPTaHU3M YeIOBEKa

U OKPYKAIOIYIO IIPUPOJIHYIO CPENY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUSIMU
Apyrux y‘Ie6HLIX npeaMcETOB

3.3

HAJIM4YUE ONbITa PaboOThl C Pa3MUYHBIMU HCTOUYHHUKAMH
uH(GOpPMAIIMU 10 XUMHUH (HaydHas ¥ HAyYHO-TIOIMyJspHAs
JaUTepaTypa, CIoBapu, CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0OBEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO 0
BCIICCTBAX, nux MpEeBpalICHUAX u MMPaKTHYCCKOM
IMPUMCHCHUN W YMCHHC HCIIOJIb30BATH e€ s peHiCHUA
y‘le6HO'HO3HaBaTeHBHLIX 3aJda4

Brnagenne ocHoBaMM  TOHATUMHOTO  ammapata U
CHUMBOJIMYECKOTO SI3bIKA XUMUH JJIsi COCTaBICHUS (PopMyI
HEOPraHMYECKUX  BEIIECTB, YPaBHEHHH XUMHUYECKUX
peakiuii; ocHoBaMu xumMuieckoir HoMeHknatypsl (IUPAC




Y TPUBUAJILHON)

VYMmenne OG'LHCHHTB CBsA3b IIOJIOKCHHA JJIEMCHTA B
[Tepuonnueckon CUCTEME c YUCIOBBIMU
XapPaKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHNYCCKUX
37eMEeHTOB (cocTaB W 3apsi  sAapa, oOliee YHciIo
JJIEKTPOHOB), pacrpeneneHueM AIIEKTPOHOB 1o
DHEPreTUYECKUM  YpPOBHSAM  aTOMOB  IIEPBBIX  TPEX
MEpHUOa0B, Kallusd U KaJIbIIHUA

[IpencraBinenue 0 NMEPUOAUYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB (pammyc aToma,
AJIEKTPOOTPULIATENILHOCTD), MPOCTHIX U CIOKHBIX BELIECTB
OT TOJIOKEHUs 31eMeHToB B [lepuoauueckoii cucreme (B
MalblX  TepUoJax W  TJABHbIX MOJArPyNmax) H
3JIEKTPOHHOTO CTPOEHUS aTOMa

YmenueknaccupuuupoBaTh:

7.1

XUMHNYECKHUEIIECMECHTDI

7.2

HCOPraHM4YCCKUECBEIICCTBA

7.3

XUMHUYCCKUCPCAKIIUN

YMeHHneonpeaensTh:

8.1

BaJICHTHOCTD n CTCIICHb OKHCJICHUSA XUMHWYECCKHUX
OJICMCHTOB, 3apsAd HOHa

8.2

BUJ XUMHYECKOW CBSI3U W THUN KPUCTALIMYECKOMN
CTPYKTYPBI B COCTMHCHHSIX

8.3

XapakTep Cpeibl B BOJHBIX PAacTBOpax BeHIeCTB (KUCIOT,
OCHOBaHUM)

8.4

OKHCIIUTEIIb U BOCCTAaHOBHUTCIIb

YMeHHe XapaKTepu3oBaTh (PH3UYECKHE M XUMHUYCCKHE
CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOAOpOA, Tpadur,
anMmas, KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPH,
KaJI{, MarHui, KaJablluid, aTFOMAHAN, KEJIe30)

9.2

CJIO)KHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB
(Boza, aMMHaK, XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCUIBI U
ruapokcuabl metauioB |-IIA rpynm, amromunus, Menu
(1), nuaka, xenesa (Il u 1l1), okcuasr yraepoma (11 u 1V),
kpemuust (1V), azota u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTasi, cepHas, a30TuCTas, a3oTHas, ¢docdopHasd,
yroJibHasi, KpeMHHUEBasl KUCIOTa U UX COJIH)

9.3

IMPOTHO3UPOBATH U XAPAKTCPU30OBATH CBOMCTBA BEILIECTB B
3aBUCHUMOCTU OT HUX COCTaBa W CTPOCHHA, IMPUMCHCHHC
BCIICCTB B 3aBHCUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTb




IIPOTEKAaHUs XWMMYECKUX IIPEBPALLCHUM B PAa3JIMYHBIX
YCIIOBUSIX

10

YMeHue COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUS
peaKuuii, B TOM YUCJIE:

10.1

peaKIMHunOHHOT00OMEHA

10.2

OKI/ICHI/ITGJILHO-BOCCTaHOBI/ITeJIBHBIXpeaKHI/Iﬁ

10.3

WJUTIOCTPUPYIOIIUX XUMHUYECKUE CBOMCTBA W3YyYECHHBIX
KJIacCOB (TPYIIN) HEOPraHMYECKUX BEIIECTB

10.4

MOATBCPKAAIOMIUX TCHECTUUCCKYIO B3aMMOCBA3bL MCEKAY
HHUMHU

11

YMeHUEeBbIUUCIATH (TPOBOAUTHPACUETHI):

111

OTHOCUTEIIbHYI0O MOJICKYJIAPHYI0O M MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XUMHYECKOIO »JJIEMEHTa B
COeqUHEHNH

11.2

MacCOBYIO JIOJIFO BEII[ECTBA B PACTBOPE,

11.3

KOJIMYECTBO BEIIECCTBA U €0 Maccy, 00BeM ra3oB

11.4

[0 ypaBHEHHUSM XHUMHYECKUX pEaKIUuil U HaxOoIUTh
KOJIMYECTBO BelUIeCTBa, 00bEM M MacCy peareHTOB WIIU
IPOAYKTOB PEAKLIUU

12

Bnanenue (3HaHMEOCHOB):

12.1

OCHOBHBIMHM METOJJaMH Hay4HOTO MO3HaHUA (HaOIto/IeHueE,
U3MEpEHUe,  SKCIIEPUMEHT,  MOJECIHUPOBAHHUE)  IpHU
U3yYEHUU BEIIECTB M XUMHUYECKUX SBJICHHI; yMEHUe
chopmynupoBath npoOieMy U NPEUIOKUTh IMYTH €&
pelieHus

12.2

Oe3omacHOM paboThl C XUMHYECKHUMH BEIIECTBaMH,
XUMHYECKOH MOCyI0H U 1TabopaTOPHBIM 000pYI0BaHUEM

12.3

npaBwiiaMyd 0e30macHOro oOpallleHusi C BeleCTBamH,
UCIOJIb3YEeMbIMU B TIOBCEAHEBHOW JKU3HH, TMpaBUIAMHU
MOBEJCHUA B  IemIx  cOepekeHuss  3[0pOBbS U
OKpYXKalllled MpUPOAHON Cpebl; MOHHUMaHHE Bpeaa
(omacHOCTH) BO3IEHCTBUSL HA  KUBBIE  OPraHU3MBI
OTpeNeNEHHBIX BEIIECTB, CIOCOOOB YMEHbBIIEHUS U
MPEIOTBPALIEHHS UX BPETHOTO BO3ACHCTBUS

13

Hannuue MNPAaKTUYCCKUX HABBIKOB IIJIAHUPOBAHHUA U
OCYIICCTBJICHHU A CJICAYIOLUIUX XUMHWYCCKUX
OKCIICPUMCHTOB!

13.1

HN3YUCHUC U OIIMCAHUC (bI/I3I/I‘leCKPIX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHC C (I)I/I3I/I‘-ICCKI/IMI/I u XUMHUYCCKNMHU
SIBJICHUAMU, OIIBITHI, HIUTIOCTPUPYIOIIUC IMMPU3HAKN
MMPOTCKAHUSA XUMHWYCCKUX peaKuHﬁ




13.2

U3y4eHHecrnoco0oBpaseeHusIcMecei

13.3

IOJIyYEHUE KUCIOpOJa U H3YYEHHE €ro CBOICTB;
IOJIyYEHUE BOJOpPOJAa M HU3YYEHHUE €ro CBOICTB;
IOJIyYEHUE YIJIEKUCIIOrO Ta3a U U3y4EHHE €ro CBOMCTB;
MOJTy4eHHE aMMHUaKa U U3y4eHUe ero CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MacCOBOM
JIOJIEN PACTBOPEHHOIO BEIECTBA

13.5

IPUMEHEHUE WHIUKATOpOB (JIakMyca, METHJIOpaHXka U
deHondTanenna) I OMpPENCIICHUsT XapakTepa cpeabl B
pacTBOpax KUCJIOT U IIEJN0YeH

13.6

UCCIIEIOBAaHNE M OINHCAaHUE CBOMCTB HEOPraHUYECKUX
BELIECTB PA3INYHBIX KJIACCOB; U3yUYEHUE B3aUMOJCHCTBUS
KHCJIOT c MeTaliamMH, OKCHJAaMHU METaJIJIOB,
pacTBOPUMBIMM M HEPacTBOPUMBIMU  OCHOBAaHHUSAMH,
COJIIMM;  TIOJNydeHHE  HEpPacTBOPUMBIX  OCHOBAHMIA,
BBITECHEHHE OJJHOTO MeTalljla JPYTMM U3 PacTBOpa COJIM;
uccienoBaHue  aM(OTEpHBIX  CBOMCTB  THJIPOKCHJIOB
QITIOMHUHUS U LIUHKA

13.7

pemeHI/Ie 3KCHepI/IMeHTaJ'IBHI)IX 3aaa4 10 TEeMaM:
«OCHOBHBIE ~ KJIAcChl HEOPraHMYECKUX COCAUHEHHII,
«NEKTPOJIUTHYECKAS  JTUCCOLUALIUS,; «Bakuenmue
HEMETAJUIBI M UX COECIMHEHHUA»;, «BakHelne MeTaabl U
X COCIUHEHUS

13.8

XUMUYECKHE AKCTICPUMEHTHI, WLTIOCTPUP YIOIITHE
NPU3HAKH TIPOTEKAHUS peaKiHii HOHHOTO OOMEHa;
Ka4eCTBECHHBIC PEAKIIMA HA MPHUCYTCTBYIOIIHUE B BOJHBIX
pacTBOpax HWOHBIL: XJIOPHI-, OPOMUI-, UOHI-, CYIb(haT-,
docdar-, kapOOHAT-, CHIIMKAT-AaHUOHBI, TUJPOKCHUII-HOHBI,
KaTHOHBI aMMOHWUSI, MarHusi, KaJbIHs, ATFOMUHUS, Kele3a
(2+) u xene3a (3+), meau (2+), MUHKA

14

YmMmenne:

141

MNPEACTABJIATE  PE3YJbTATbl OKCIICPUMCHTA B (bopMe
BBIBOJAOB, AO0KA3aTCJIBCTB, FpaCI)I/IKOB u Ta6J'II/II_I U BBIABJIATH
OMIIUPHUYCCKHEC 3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATh CBA3U MCKAY PCaAJIbHO Ha6)’IIO,Z[aeMBIMI/I
XUMHNYCCKHMMHU SABJICHUAMMUA n nmpoueccamu,
npoucxoadamumumMu B MAKpO- H MHUKPOMUDPE, OOBSCHATH
IMPUYINHBI MHOFOO6paBI/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHHA

Kon IIpoBepsieMbliid1eMeHTCOAEPKAHNS
1 [TepBoHauaTBLHBIEXUMUYECKUECTIOHSITHS
1.1 Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
12 ATOMBI M MOJIEKYJIbI. XUMUYECKUE 31eMeHThl. CHMBOJIBI XMMHUYECKHX AJIEMEHTOB.
' [IpocThie U cIOKHBIE BEIIECTRA.
13 Xumuueckass  popmyna.  BajlleHTHOCTP  aTOMOB ~ XMMHYECKHX  DJIEMEHTOB.
' CTeneHbOKUCIICHUS
3akoH TOCTOSIHCTBa cocTaBa  BemlecTB. OTHOcHWTENbHass aTOMHas — Macca.
1.4 OTtHocuTenbHasi MoOJIeKyJsipHas Macca. MaccoBas /10Ji1 XMMUYECKOTO JJIEMEHTa B
COCTMHEHUU
15 KomnuectBo BemectBa. Momnb. Mousipuas Macca. MonsipHblii  00b€M  Ta30B.
' B3anMocBsI3b KOJMYECTBA, MACChI M YUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 Ousznyeckue M XUMHYECKHE SBICHUSA. XHUMHUUYECKas peakmuss W e€ MpH3HaKH.
' 3aKOHCOXpaHEHUSAMACCHIBEIIECTB. XUMHUYECKUEYPaBHEHUS
5 [Iepnognueckuit 3akoH u Ilepumonnueckas cucreMa XUMHYECKUX ayeMeHToB [[.M.
MenneneeBa. CTpO€HMEATOMOB
[Tepuonnueckuii 3akoH. Ilepuommyeckas cucrema XuMHYecKUX djaeMeHToB J[.U.
2.1 MenneneeBa. Ilepuwoasl u rpynmnbl. PUIMYECKHI CMBICI TOPSAKOBOIO HOMEpA,
HOMEPOB NEPHO/Ia U TPYIIIIbI JIEMEHTa
Crpoenune aromoB. CoctaB aToMHbIX siaep. M3otombl. OnekTpoHsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX 1eMeHTOB [lepuonnyeckoit
cuctemsl JI.1. MenzaeneeBa
3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB XUMHUYECKHUX OJJIEMEHTOB IEpPBBIX TPEX
53 MEepUOJIOB, Kaiusd, Kauplusg (paadyca  aToMOB,  3JIEKTPOOTPULIATEIHHOCTH,
' METAJNTMYECKHX M HEMETAJUNIMYECKHX CBOMCTB) U MX COCAUHEHHH B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucteme u CTPOCHHEM UX aTOMOB
3 CrpoeHueBeniecTBa
Xumuyeckass  cBa3b.  KoBaneHTHas  (HOJsipHass W HEMOJSpHAas)  CBS3b.
3.1 DNEeKTPOOTPULIATENBHOCTD XUMHYECKUX AIIEMEHTOB. HNonnas CBSI3b.
MertannnyeckascBsi3b
3.9 Tunel KpUCTANITUYECKUX PEIIETOK (aTOMHAsi, MOHHAs, METaNTUYecKasi), 3aBUCIMOCTh
' CBOWCTB BEILIECTBA OT TUIA KPUCTATUIMUECKOW PEMIETKN U BUJIa XUMUYECKOH CBS3H
4 Baxuneiliune mnpeacTaBUTENM HEOPraHMYECKMX BellecTB. Hemeramnbl M UX
COeIMHEHUS. MeTallsibl U UXCOEAMHEHUS
Knaccudukamuss W  HOMEHKIATypa HEOPTraHMYECKUX COEAMHEHUN: OKCHIOB
41 (conmeoOpasyrolue: OCHOBHBIE, KHUCIOTHBIE, amM(OTEepHBIE) U HECOJICOOpasyIOIINE;

OCHOBaHUH (IIEI0YM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOIEpKaIlIHe
1 OECKHCIOPOAHBIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPeTHUX U KUCIIBIX)




®du3znyeckue U XUMHYSCKHE CBOMCTBA IMPOCTHIX BCHICCTB-HECMCTAJIJIOB: BOJ0pOJA,

4.2 XJI0pa, KHCIOPO/a, cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUs
duznyeckue U XUMHUYECKUE CBOMCTBA IMPOCTHIX BEIECTB-METAJUIOB: JINTUS, HATPHUS,
4.3 KaJus, MarHus u KaJIpLus, AITIOMUHMS, xKenesa.
DNEKTPOXUMHUUECKUNPSAHANIPSKEHUMMETAIIOB
44 du3znyeckue M XUMHYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHUH HEMETaJlIOB:
' XJIOPOBOJOPOJia, CEPOBOJOPOIa, AMMHUAKA
duznyeckue U XUMHUYECKUE CBOICTBa okcuaoB HemeTaioB: ceprl (1V, V1), azora(ll,
4.5 v, V), docdopa(lll, V), yraepoxaa(ll, V), kpemuusi(1V).
[TonmyueHneokcu0BHEMETAIIOB
46 Xumunueckue cBoictBa okcuaoB: MeramioB |A-IIIA rpynn, uwmuka, meau(ll) u
' xenesa(ll, 11). TTonyueHrneokCHI0BMETAILIIOB
XUMHYECKHE CBOMCTBA OCHOBAaHUW M aM(OTEPHBIX THUIPOKCHAOB (Ha MpUMEpPE
4.7 TUJIPOKCHJIOB AITIOMUHUS, JKeresa, [IUHKA). IloyyeHneocHOBaHU I u
aM(pOTEPHBIXTHUIPOKCHIOB
OO0mue XMMHYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJOPOJHOM, CEPOBOIAOPOIHOM,
48 CEpPHHUCTOM, CepHOM, a30THOW, GochopHON, KpeMHUEBOH, yroapHOU. (Ocobbie
' XUMHUYECKNE CBOWCTBA KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM KHCHOT. Ilomydenue
KHCIIOT
4.9 OO6mue XuMHUUIECKHe CBOMCTBA cpenHux coJier. [lomydenuecosnei
410 [lonmyuenue, coOupaHue, paclmo3HaBaHHE BOJOPOJa, KUCIOpOJa, AaMMHaka,
YTJIEKUCIIOTO Ta3a B JIa0opaToOpHH
411 [Tonyuenne amMmuaka, CEpHOM W  A30THOM KHUCIOT B  IPOMBIIIJICHHOCTH.
' OO61KecocoOBITONyYEHUAMETALIIOB
4.12 | Tenernueckas CBS3b MEX]Y KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUI
5 XUMHUYECKUEPEAKIUN
Knaccudukanuss XMMHUYECKUX pEaKIHM MO pa3iMYHBIM IMpPU3HAKAM: MO0 YHCIY U
5.1 COCTaBY y4acCTBYIOIIMX B PEaKIMU BEUIECTB, MO TEIMIOBOMY 3(PPeKTy, M0 U3MEHEHUIO
CTENEHEN OKUCIICHUS XUMUYECKUX 3JIEMEHTOB
5.9 TemnoBoit 3dekr XuMUUecKol peakiuu, TEPMOXUMHUYECKHE YpaBHEHUA. DK30- U
' SHIOTEPMHUUECKHE peakuu. TepMOXUMUYECKEe ypaBHEHUS
OKHCIIUTETbHOBOCCTAHOBUTEIbHBIE  peakuuu. OKUCIUTENIM U BOCCTAHOBUTEIU.
5.3 [IponeccrlokuCIeHNS u BOCCTaHOBJICHUSL.
DNEeKTPOHHBIN0ATaHCOKUCTUTEIbHOBOCCTAHOBUTEIbHOMPEAKIINN
54 Teopuss snexTponuTHueckoil aucconmanuu. KaTtnoHsl, aHMOHBL. OJNEKTPOJIUTHI U
' HEReKTPoINThl. CHilbHBIE U cl1a0ble N1eKTpOoauThl. CTEeNeHbIUCCOIMALINT
55 Peakiiun nonHoro oOMeHa. Yca0BUS MPOTEKaHHs PeaKLUii HOHHOTO 0OMeHa, MOJIHbIe
' U COKpalIEéHHbIE HOHHBIE YPABHEHUS PEaKLUi
6 XuMHs U OKpyKarouascpea
6.1 BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM 4eloBeka. besomacHoe

HUCIIOJIb30BAHHUE BCIICCTB H XHMHUYCCKHUX peaxunﬁ B J'Ia60paT0pI/II/I u 6BITy.




HepBaSIHOMOH_IBHpI/IXI/IMI/I‘-ICCKI/IXO)KOI‘aX " OTPAaBJICHUAX

XUMHYECKOE 3arpsi3HEHHE OKpYXKarolled cpelnbl (KUCIOTHBIE HOXKIU, 3arps3HeHUE
MOYBBI, BO3JlyXa M BOJOEMOB), CHOCOOBI ero mnpenoTBpamienus [IpenenbHas

6.2 nonyctuMas koHueHntpanus semects (I1IJK). Posib xuMun B perieHun 3K0JI0THYECKUX
npobisem. YcuiieHre napHuKoBOro 3 dekra, pa3pylieHne 030HOBOTO CIIOS
[Ipumenenue cepsl, a3ota, Gocdopa, yriepona, KpeMHUS U UX COCAUHEHHUH B OBITY,
MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM Xo3siiicTBe. [IpumeHeHHe MeTamioB u

6.3 CIUIaBOB (CTajb, YyryH, AIOPATIOMUHUI, OpOH3a) B OBITY M HPOMBIIUICHHOCTH HX
coemuHeHuil. [loHATHE O KOPPO3WHM METANIIOB, OCHOBHBIE CIIOCOOBI 3aIlUTHl X OT
KOppO3UH

6.4 [IpupoaHble HCTOYHUKU YTIEBOAOPOAOB (YroJb, MPUPOAHBIN a3, HEPTH), MPOILYKTHI
uXx rnepepadoTku (OEH3MH), X POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHauanbHble TOHATHA 00 OpPraHUYECKHX BEIIECTBaX KaK O COEIMHEHUSX

6.5 yriaepoja (MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHas KHCIIOTa).

' [TonsiTHe 0 OMOJOTMYECKH Ba)KHBIX BELIECTBAaX: *KHUpax, Oenkax, yrieBoJax — M HX
POJIK B )KM3HH YeJIOBEKa
7 Pacuérsr:

7.1 1o opMyIaMXUMHUECKUXCOETMHEHUH

7.2 Macchl (MacCoBOM) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 MMOXUMUYECKUMYPaBHEHUSM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumus, 8 kmacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnaakoB C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

2. Xumusga, 9 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnanko C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
1. T'abpuensu O.C., JlsicoBa I'.I'. Xumus. 8 knacc. ba3oBblil ypoBeHb.

[IpoBepounsle u KOHTpOJbHbIE  pabotel. AO  «M3marenscTBO
«IIpocsemienuey. 2. T'abpuensn O.C., JIpicoBa I'.I'. Xumua. 9 xnacc.
bazoBeiii  ypoBenb. I[IpoBepounbie u KOHTpOJbHBIE paboTel. AO

«M3narenserBo  «llpocemenue». 3. Tabpuensa O.C., Cmanko C.A.
Xumusi. 8-9 xkmaccel. ba3oBeiii ypoBeHb. MeTonuueckoe — mocobue K
yuebnukam O. C. I'abpuensana, U. I'. Octpoymosa, C. A. Crnaakosa.
3.TNabpuenssua  O.C. [Ilporpamma kypca xumuu aius 8-11 kiaccos
o01ieo0pa3oBaTeNbHBIX yupexaeHuil. — M.: [Ipoda;

4, T'abpuensu O.C. Xumusi: 8 kiacc : ydeOHUK JJ1s1 00111e00pa3oBaTeIbHBIX
yupexaenuit. — M.: [lpoda.

5. lN'a6puensa O.C. M3ydyaem XuUMUIO B 8 KIJI.: JUAAKTUUECKUE MaTepHAIIBI /
0O.C. T'abpuensu, T.B. CmupHoBa. — M.: biuk mutroc

6. Mabpuensn O.C., Buckob6oitnukoa H.II., fmykoBa A.B. HacronpHas
KHHTA yauTens. Xumus. 8 ki1.: Metoauueckoe nocodue. — M.: [Ipoda;

7. Tabpuensa  O.C., PynoB H.H., Tonkynor B.M. Xwumundeckuit
AKCTIEPUMEHT B 1IKoJjie. 8 kiaacc. — M.: JIpoda

8. MunuctepcTBo obpazoBanusi Poccuiickoit @enepanun. [Iporpammser ais
001eo0pa3oBaTeNbHBIX YupekaeHui. Xumus 8 — 11 kimaccel. -3-e¢ u3nanue,
crepeoturinoe - Mockga; Jlpoda, 2002 r. (cTp. 26 — 37).

9. Pabouas nporpamma. Xumusa.k YMK O. C. I'abpuensua Jlabupunr. py.
HUznparensctBo "Bako" 2016 .

10. denepaabHOTO KOMIIOHEHTA TOCYJaPCTBEHHOTO CTaHIapTa 00IIero
oOpazoBanusa mo xumuu (Yacte 1.0cHoBHOE oOImiee oOpa3zoBaHue) s
OCHOBHOW  00mmIeoOpa3oBaTeIbHOM  IIKOJABI B COOTBETCTBHUH  C
CYIIECTBYIONIEH KOHIEMIIUEeH XUMUIECKOTO 00pa30oBaHMsl.

11. Xumus: 8 Kiacc: KOHTPOJbHBIE W MPOBEPOYHBIE PabOTHI K
yuaeOnnky O.C. I'abpmensna «Xumus. 8 xmace» / O.C. I'abpuensn, I1.H.
bepeskun, A.A. Ymakosa u 1ip. — M. : JIpoda;

12. Xumus 8 knacc. Xumus 8§ xiacc: yueonuk / O. C. 'abpuensH. — 8-e
m3a. npepad. — M. : Ipoda, — 2019 r. 287 c. [1] c. : un. - (Poccuiickuii
y4eOHHUK).

1. ISBN 978-5-358-21272-5



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET

1. bubaunoreka IOK https://m.edsoo.ru/7f41837c

2. Xumus 8 kimace. Xumus 9 kiaacc. OO0 «Skaace» https://www.yaklass.ru/

3. Xumus 8 kmacc. Xummsas 9 kmace. OO0  «Doxc-popa»
https://foxford.ru/wiki/himiya

4. Xumua. 8 xkmacc. Xmmusa 9 xmace, DPIAOY AIIO "Axanemwus
Munnpocgerenus Poccuu" https://apkpro.ru/

5. Xumus, 8-9 knaccer, TAOY BO MI'IY

6. Xumus, 8-9 kmaccel, OOO « CBLEPOBPA30BAHUE»

7. Hopran ®UIIN — denepanbHbli MHCTUTYT MEJArOTMUYECKUX HU3MEPEHHM
http://lwww.fipi.ru

8. Xumus. 8-11 knacc: bubnuoreka 3MeKTpOHHBIX HATIAIHBIX ocobuii (OO0
"Kupumn u Medoauit"; ©1] SMTO)

9. Xumusa. 8 wimacc: MynbTuMenuiitHOEe y4ueOHOE TMOcoOue HOBOTO 00paslia

(MEJIA)

10.Xumus (8-11 xmacc) BupryanbHas nabopatopus: YueOHOE SJIEKTPOHHOE

uznanue (Jlaboparopus cucremsl mynbTuMenna, Mapl' TV)
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