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HOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo XMMUU Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs COCTaBJICHA B
COOTBETCTBUHU C:

-OenepanbapiM  3ak0oHOM  OT 29.12.2012 No273-®3 «O6 o6pa3oBanuu B
Poccuiickoii ®eneparun» (B ISHCTBYIOIIECH peIaKIINHN)

-®I'OC ocHoBHOro 00I1eTO 00pa3zoBanus (mpukaz MunnpocsemieHuss Poccun ot
31.05.2021 Ne287, B aeHCTBYIOMIEH pEeIaKIINN);

-OenepanbHOll 00pa30BATEIIBHON MPOrPaMMON OCHOBHOT'O OOIIET0 00pa3oBaHMS
(mpuka3z Munnpocseiienus Poccun ot 18.05.2023 Ne370, B neficTByroIIel peaakiium),
BKItOUas (QenepanbHyr0 padodyro MporpamMmy 1Mo mpeamery «Xumus. ba3oBsiii
YPOBEHBY;

-ITonoxenunem o padoueit mporpamme MBOY Jlunei Ne28 (j1okaJIbHBIN aKT);

- ¢ yu€tom denepanbHOl padboueit mporpaMMbl BOCIIUTAHUS;

- KOHIEMIUU TMPENoJaBaHusi yueOHOro mpeamera «XuMUS» B 00pa30BaTeIbHBIX
opranuzanusix Poccuiickont denepanumu.

[IporpaMma o XMMUH JaeT NPEACTABICHHUE O 1ENIX, OOLIEH cTpaTeruu o0y4deHus,
BOCIIUTAHUS W  pa3BUTUS OOYYalOLIMXCA CpPEACTBAMU  y4eOHOro IpeaMera,
yCTaHABIMBAET  00s3aTeIbHOE  MPEAMETHOE  COJEp)KaHWe,  MpeaycMaTpUBaeT
pacrpeeneHue ero no KiiaccaM U CTpyKTypUPOBaHUE MO pa3jiesaM U TEMaM MPOrpaMMbl
[0 XUMHH, ONPEACISIET KOJMYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJIEp)KaHUsI, PEKOMEHIYEMYI0 IIOCIEA0BATEILHOCTh HW3YUYEHUS] XUMHH C Yy4eTOM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKA Y4eOHOTo IpoIiecca,
BO3PACTHBIX OCOOEHHOCTEM O0O0Yy4YaroIIMXCs, OMNpeesieT BO3MOXKHOCTH IpeaMera
JUIsL peanu3anuy TpeOoBaHUM K pe3yibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTelbHOU
nporpaMMbl Ha YpOBHE OCHOBHOIO o0OIero oOpa3oBaHHUs, a Takxke TpeOoBaHUI
K pe3yiabTaraM OOyYeHHUs XMMHUU Ha yYpOBHE II€JIe U3yUeHHs MpeaAMeTa U OCHOBHBIX
BUJIOB y4€OHO-TO3HABATENbHON JAESATEIBHOCTH 00YYaIOIIEerocsi 0 OCBOCHHUIO Y4€OHOTO
COJIEpIKAHUSI.

3HaHUWE XUMHUM CIYKUT OCHOBOM Aisi  (OpMUpPOBaHHS MHUPOBO33PEHUS
oOyyaroierocsi, €ro NpeacTaBiIeHU O MaTepUAIbHOM €JUHCTBE MHPA, BAKHYIO POJIb
urparoT GopMHUpPYyEMbIE XHMHEH MPEACTAaBICHUS O B3aMMOIPEBPAIICHHUSIX JHEPrUu
1 00 DHBOJIONMM BEIIECTB B MPHUPOJAE, O MyTAX peHIeHUsS TII00AIbHBIX MpobdiieM
YCTOMYMBOIO pAa3BUTHS YEJIOBEUYECTBA — CBHIPbEBOM, DJHEPreTUUYECKOW, IHILECBOU
1 DKOJIOTUYECKOUN 6€30MacHOCTH, MPOOIIeM 3 IpaBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peaiu3allid BO3MOXHOCTEH JIJIsi camMopa3BUTUS M (HOPMUPOBAHUS
KYJBTYPbI JUYHOCTH, €€ 00IIel U PYyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJIaJl B (OPMUPOBAHHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarolmuxcs, HABBIKOB  HMX  CaMOCTOSITEJIbHOM  y4yeOHOW  JesATEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENOBATEIIbCKUX  yYMEHUM,  HEOOXOJMMBIX  Kak
B IMOBCEIHEBHOM KU3HH, TaK U B NPOHEeCCHOHAIBHOU €SI TELHOCTH,

3HAKOMUT CO CENU(PUKON HAYYHOTO MBIILICHHUS, 3aKIabIBAET OCHOBBI LIEIOCTHOTO
B3IJI/1a Ha €AWHCTBO MPUPOABI W YEIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM



B (JOPMHUPOBAHNM €CTECTBEHHO-HAYYHON I'PAMOTHOCTH O0Yy4arOUIUXCS;

CHOCOOCTBYET (POPMUPOBAHUIO LIECHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJIOTMYECKOE 0Opa3oBaHUE
00yYaroIIMXCs.

JlaHHbIe HampaBlICHHS B OOYYCHUHM XHUMHH OOCCIICUMBAIOTCS  CICIU(PUKON
coJlep>KaHus yueOHOT0 MpeaMeTa, KOTOPBIN SBISETCS MeIarorndecku aanTHPOBAaHHBIM
oTpakeHHUEeM 0a30BOI HaAYKH XMMHUU Ha OTPEICICHHOM JTarle €e pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO o0OIero oOpa3oBaHUs OpPUEHTHUPOBAH
Ha OCBOCHHME OOYYAIOIIMMHCS CHCTEMBbI IE€PBOHAYAIBHBIX MOHSATUM XUMHH, OCHOB
HEOPraHMYECKON XMMHHM U HEKOTOPBIX OTAEIbHBIX 3HAUYMMBIX MOHATHH OpPraHUYECKON
XUMUH.

CtpykTypa coAep)kaHus NporpaMmbl N0 XMMHUU c(OpMUpOBaHa Ha OCHOBE
CUCTEMHOI0 MOoAX0/a K ee n3yueHuto. CopepxaHue CKIaAbIBACTCS U3 CUCTEMbI IOHITHIM
O XMMHYECKOM DJIEMEHTE M BEIECTBE M CHUCTEMbl MOHSITHUH O XMMHYECKOW peaKIuu.
O6e 3TH cuCTEeMBbl CTPYKTYpPHO OpPraHHU30BaHbl MO MPHUHIHUILY IOCJIEI0BATEIBHOTO
pPa3BUTHUS 3HAHUW HA OCHOBE TEOPETUUYECKUX MPECTABICHUIN Pa3HOTIO YPOBHS:

ATOMHO-MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunonuueckoro 3akona J[.M. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMHU;

YYE€HUS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

MPeICTaBICHUN 00 PIEKTPOIIUTUYECKOMN IMCCOLMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMUS pacCMaTPUBAIOTCS HA OCHOBE AMITMPUYECKU MOJTYYEHHBIX
Y OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJIHOTO YPOBHS K JIPYyTrOMYy,
BBITIONIHASL  (DYHKIIMM ~ OOBSICHEHMs] W TPOTHO3UPOBAHUSI  CBOWCTB, CTPOCHUS
Y BO3MOKHOCTEH MPAaKTUYECKOTO MPUMEHEHHUS U TIOJYYSHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 0 XMUMHUHM CHOCOOCTBYET (POPMHUPOBAHUIO IPEICTABICHUS
O XUMHYECKOW COCTAaBJIAIOLIEH HAy4YHOW KapTUHBI MHUpa B JIOTMKE €€ CUCTEMHOMN
MPUPO/IbI, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHHUIO U METO/IaM MO3HAHUS B HAyKeE.
N3yueHne XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUN U3 paHEe W3YUCHHBIX YUECOHBIX
npeameToB: «Okpyxaromuii Mup», «buonorus. 5—7 kinaccs» u «duszuka. / Kiace».

[Tpr m3ydeHNN XWUMHUH TPOUCXOAUT (POPMUPOBAHUE 3HAHMN OCHOB XHMHUYECKOU
HayKH Kak oO0JIaCTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKON NeSITeIbHOCTH
YyelloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYyphl. 3amada y4eOHOTO
MpeaIMeTa COCTOMT B (DOPMUPOBAHHHM CHUCTEMBI XMMUUYECKMX 3HAHUN — BaKHEHIIUX
(bakToB, MOHATHUN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHM, JOCTYMHBIX 000OIIEeHUMN
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B MPUOOIICHUH K HAYYHBIM METOJIaM
MO3HAHUS TIPU M3YYCHUU BEIIECTB M XHWMHYECKUX peakiuii, B (QopMuUpoBaHUH
W pPa3BUTHUU TIO3HABATEIBHBIX YMEHUW M HUX NMPUMEHEHUU B Y4eOHO-TIO3HABATEIIHLHOM
U y4eOHO-HMCCIIEIOBATENbCKOM  JEATENbHOCTH, OCBOEGHHMU TMpaBUil  0E30MacHOTO
oOpallleHHsI C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Ipy u3ydyeHMM XMMHHM Ha YpPOBHE OCHOBHOIO OOLIEro 00Opa30BaHHUs BaKHOE
3Ha4YEeHUE MPUOOPEIN TaKHUe 1IeJH, KaK:

dbopmupoBaHue MHTEJJIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM



K €aM000pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY TMPHUHSATHIO PEIICHUH,
CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIIOITUMCS YCIIOBUSM JKU3HH,

HAIPABJICHHOCTh OOyYEeHHS HA CHCTEMAaTHYeCKOe MPUOOIIEeHNE OO0yJaroIImXCs
K CaMOCTOSITEJIbHOW MO3HABATEIbHON EATEIHbHOCTH, HAyYHBIM METOJAaM IO3HaHWUS,
(GhOpPMUPYIOIITUM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH;

obOecrieueHre yCI0BUM, CITOCOOCTBYIONTUX MPHUOOPETEHUIO 00 YJAIOITUMHUCS OIIBITa
pa3HOOOpa3HON JMEATEeNbHOCTH, IO3HAHWS M CaMOIO3HAHWSA, KIIOUEBBIX HAaBBIKOB
(KJTFOUEBBIX KOMIICTEHIINH ), UMEIOIINX YHUBEPCAIbLHOE 3HAUYCHHUE JIJIS PA3IMYHBIX BH/IOB
JCATCIILHOCTH;

dbopmupoBanue o0IIeH (YHKIMOHATBLHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH,
B TOM YHCJIE YMEHHUIA OOBSICHAThH U OLICHUBATH SIBJICHUS OKPYIKAIOIIETO MHUPA, UCIIOJIB3YS
3HAHWSI U OIBIT, TIOJYYCHHBIC TPU W3YYCHUU XUMHUH, TMPUMEHATh WX MPH PEIICHUU
po0JieM B MOBCEAHEBHON KU3HU U TPYJIOBOU NEATEIIBHOCTH;

dbopMmupoBaHue y OOyYarommxcsi TYMaHUCTUYECKUX OTHOIICHUH, MOHUMAHUS
[IEHHOCTH XWMHWYECKUX 3HAHUW IS BBIPAOOTKH SKOJOTUYECKU TIeIeCO00pa3HOTo
MOBEACHUS B OBITY M TPYJIOBOU JEATEIHHOCTH B IENISAX COXPAHEHHUS CBOETO 370POBBS
Y OKPYKarouen MPUPOTHON CPEIbI;

pa3BUTHE MOTHUBAIMM K  OOYy4YeHHWIO, CIIOCOOHOCTEH K  CAaMOKOHTPOIIO
¥ CaMOBOCIIMTAHHUIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMPOdUIIS ¥ HANIPABICHHOCTH JaTbHEHIIIET0 00yUCHHS.

OO6miee 4KMCIO YacoB, PEKOMEHJOBAHHBIX JJisg HW3ydeHHsS xuMuu, — 136 4acos:
B 8 kiacce — 68 yacoB (2 uaca B Hezmeno), B 9 kiaacce — 68 yacos (2 yaca B HEIEIO).



COIEPKAHUE OBYUYEHMUSA

8 KJIACC

IlepBoHayabHbIe XMMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YE€JIOBEKA. XUMHS B CUCTEME HayK. Tena
u BenlecTBa. usnueckue CBOMCTBA BELIECTB. ATperaTHOE COCTOSIHUE BellecTB. [lonsTue
0 METOoJlax TMO3HaHWs B XuUMuU. UucTeie BemiectBa U cMmecu. CrocoObl paszjeneHus
cMece.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3IEMEHThI. CUMBOJIBI XUMHYECKUX IJIEMEHTOB.
[IpocThlie U CI0XHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckas ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX SJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemlecTB. OTHoOcHTEIbHAs aroMHas Macca. OTHocUTeIbHas
MOJIEKYJIIpHasg Macca. MaccoBas 10Jis1 XUMHUYECKOT0 JIEMEHTA B COCTMHCHUMU.

KonunuectBo BemecTa. Mosb. MosisipHast Macca. BzauMocCBsI3b KOJTMYECTBA, MACChI
W 4YWcla CTPYKTYPHBIX CIHWHMI[ BellecTBa. PacdeTsl mo ¢opMmyliaM XHMHYCCKHX
COCIUHCHUM.

du3nYeCcKrue U XUMUYECKHUE SIBICHUSI. XMMUUYECKasi peakius U €€ MPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Kmaccupukanus XUMHUYESCKUX
peakiuii (CoeTMHEHHS, Pa3I0KEHUs, 3aMEIIeHUs, 00MEeHa).

Xumuyeckuii sKkcnepumenn:

3HAKOMCTBO C XHMMUYECKOW TIOCY/IOM, TmpaBUjiaMu padboOThl B JabopaTopuu
U TpueMaMH oOpamieHusi ¢ Ja0opaTopHbIM 000pYy/IOBaHUEM, WM3YyUYEHHE U OINHCAHUE
(bU3UYECKNX CBOMCTB OOpa3llOB HEOPTraHWUYECKUX BEIIECTB, HAOIIOJIEHHE (PU3MUECKUX
(TutaBiieHUE BOCKA, TasHUE JIbJa, pACTUPAHKUE caxapa B CTYIKE, KUTICHUE U KOHJECHCAIIHs
BOJBI) M XHMHYeCKUX (TOpeHHWEe CBEYHW, NPOKAJIMBAHHE MEIHON IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KUCJIOTOW) SIBJICHWU, HAOJIOJACHHE W OINMCaHUE MPU3HAKOB
NPOTCKAHUSI XMMHUYCCKHUX peakiuii (pa3jiockeHUue caxapa, B3aWMOJCHCTBUE CEpPHOU
KHCJIOTHI C XJIOpWJOM Oapwusi, pasnoxkenue ruapokcuaa memu (1) mpu HarpeBanuw,
B3aMMOJICHCTBHE Keie3a ¢ pactBopoM coiu Meau (1), m3ydueHne criocoboB pasaerneHus
cmeceid (¢ moMoOmBH MarHuTa, (QWIBTPOBAHWE, BBIMAPUBAHUE, JIUCTHILIAINA,
xpomartorpadusi), MPOBEICHNE OYUCTKU TOBAPEHHOW COJIM, HAOIIOJCHWE W ONHCAHHE
pE3yIbTaTOB NPOBEACHUS OIbITA, HILIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MaccChl,
COo3/IaHue MOJIeJIeH MOJIeKyI (IIapOCTePIKHEBBIX).

BaxHeimue npeacraBuTe I HEOPraHUYECKHUX BelleCTB

Boznyx — cmecs razos. Coctas Bo3yxa. Kuciaopon — 3j1eMEHT ¥ IPOCTOE BELECTBO.
Haxosxaenue kucioponia B mpupoje, (U3MYecKre U XUMHUECKUE CBOMCTBA (peakiuu
ropenusi). Oxcunel. [Ipumenenue kuciopoma. CrnocoObl TONXYYEHHUS KHCIOPOIA
B JJabopaTopuu M NPOMBIINIIEHHOCTH. KpyroBopor kucinopoga B npupoae. O30H —
aJUIOTPOITHAS MOAH(UKALIHS KHUCJIOpOJA.



TennoBoil 3PheKT XUMUYECKONW peakiuu, TEPMOXMMHYECKUE YPaBHEHHs, IK30-
U SHIOTEPMHUYECKME peakuuu. TOIIMBO: Yroiap M METaH. 3arpsA3HEHUE BO3yXa,
YCHIJIGHHE MTapHUKOBOTO 3 (PekTa, pa3pyiieHue 030HOBOTO CIIOA.

Bonopon — smemeHT M npoctoe BemecTBO. HaxoxzaeHue Bomopoaa B NPUPOLE,
dbu3nueckrue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI moiydeHus. KucimoTs
U COJIU.

MounspHbIii 00beM ra3oB. PacueTsl 0 XMMHYECKUM YpaBHEHUSIM.

duznueckue cBOMCTBA BOJbl. Boma kak pactBoputenb. PactBopbl. HackleHHbIe
Y HEHACBHILLIEHHBIE PACTBOPbI. PACTBOPUMOCTH BEIIECTB B BOJie. MaccoBas J0Jis BEIIECTBA
B pacTBope. XUMHUUECKHE CBOMCTBa BOAbl. OcHOBaHud. Posib pacTBOpoB B mpupoie
M B JXKHM3HH 4enoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHUE NPUPOIHBIX BOJ.
OxpaHa 1 OYKCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaumHenuit. Oxcunpel.  Knaccudukamms
OKCHJIOB: coJIe0OpasyroIme (ocHOBHEIE, KHUCIIOTHBIE, amM(poTepHBIC)
u HecolsieoOpazyromue. HoMeHnknatypa okcuioB. @uznueckue 1 XUMUYECKHUE CBOWCTBA
okcHu0B. [lonydenue okcuaoBs.

OcHoBanus. Knaccudukaiusi OCHOBaHH: MIETOYH U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknarypa ocHoBanuii. @Duznyeckne W XHUMHUYECKHME CBOMCTBA OCHOBAHHM.
[Tomyuyenune ocCHOBaHUI.

Kucnorel. Knaccudukamms xucinor. Homenknarypa kucior. ®duzudeckue
Y XUMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTtaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Conu. HoMeHknaTypa coJiel.

dusnyeckue M XUMHYECKUE CBOWCTBa cotiei. [lomyuenue couei.

['eneTnueckas cBA3b MEXAY KJlacCaMU HEOPTaHMYECKUX COEAUHEHHUIA.

Xumuueckuii skcnepumenm:

KAa4eCTBEHHOE OIPEACICHUE COAEPKAHUS KHUCIOpOJa B BO3JyXe, IOJYyYEHHUE,
coOupaHue, pacro3HaBaHUE U U3YYEHHUE CBOICTB KHUCIOpOJa, HaOIoAeHUE
B3aHMOJICCTBUS BELIECTB C KUCIOPOJAOM M YCJIOBHS BO3HMKHOBEHHS U IPEKPALICHHS
ropeaus (ToXkapa), O3HaKOMJICHHE C oOpa3laMu OKCHIOB W OIMCAaHWE MX CBOWCTB,
MoJTydeHUe, COOMpaHue, paclio3HaBaHWE W HW3YYCHHE CBOWCTB Bojaopoaa (ropeHue),
B3aumojielictBue Bojgopojga ¢ okcuwaoM wmeam (1) (Bo3MOKHO —HCTHONIB30BaHME
BUJICOMATEPHAJIOB), HaOIIOJEHHEe O0pas3loB BEIIECTB KOJIMYECTBOM 1  MOIb,
HCCIIeIOBAaHUE OCOOCHHOCTEHM PACTBOPEHHUS BEIIECTB C PA3IUYHON PaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEEICHHON MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEILIECTBA,
B3aMMOJICHCTBHE BOIBI C MeTa/UIaMK (HATpUEM H KaliblieM) (BO3MOKHO HMCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HMCCIEAOBaHNE OOpPA3I0B HEOPraHUYCCKUX BEIICCTB Pa3IHUHbIX
KJIacCOB, HAOJIOJICHHE W3MEHEHUsI OKpPacKM WHAMKATOPOB B PacTBOpax KHCIOT
U IeNIoveH, n3ydeHue B3aumoeiicteus okcuaa meau (1) ¢ pactBopom cepHOi KUCIOTHI,
KUCJIOT C METajUlaMH, pEaKUWil HEUTpalnu3aluM, TMOJYYECHHE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHME OJIHOTO MeETaula JPYyrUM W3 pacTBOpa COJIM, PEUICHHE



SKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHellme KiacCchl HEOPraHUYECKUX
COETUHECHUNY.

Hepuognuecknit 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHX 3JIEMEHTOB
.. MenneneeBa. CrtpoeHne aTomMoB. XuMu4yeckasi cBsi3b. OKHCIAMTEIBLHO-
BOCCTAHOBUTEJIbHBIC PEAKIUH

[lepBbie MOMBITKA KIAaCCU(PUKAIMN XUMHUUECKUX 371eMeHTOB. [loHsATHe 0 rpymmax
CXOJIHBIX DJIEMEHTOB (IIEJIOYHBIC U IIEI0OUYHO3EMETbHBIC METAJLIBI, TaJOTCHBI, HHEPTHBIC
rasbl). DJIeMEHThI, KOTOpPbIe 00pa3yroT aM(pOTEPHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. Ilepuonnyeckas cuUCTEMa XUMHUYECKHUX HJIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanas u jymmHHONeproaHas Gopmel lepuonnueckoit
cuctembl xumuueckux sneMeHToB .M. Menneneesa. [lepuonst u rpynmsl. OU3ndecKui
CMBICIT TIOPSIKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYNIBI JIIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHbIX saep. M3oromnbl. DnexktpoHbl. CTpoeHUe
AJIEKTPOHHBIX 000JI0YeK aTOMOB TepBbix 20 xuMuyeckux 3iaeMeHTOB [leprnoamueckoi
cucrembl J[.MI. MeHnneneeBa. XapakTepuUCTHKAa XUMHYECKOTO JJIEMEHTa IO €ro
nojioxkeHuro B [lepuonnueckon cucreme J[.1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHHMS paguyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAINIMYECKUX CBOWCTB IO TPYINIAaM U MEpUOJiaM. 3HAYEHUE
ITepuonuueckoro 3akoHa u llepuognyeckord CHCTEMBI XHUMHUYECKHX JJIEMEHTOB
JUISL pa3BUTHS HayKd U TipakTuku. JI.1. MeneneeB — yueHbIl U TpaXKJaHUH.

Xumudeckass CBA3b. KoBajgeHTHas (MOJIApHAst W HEMOJSPHAs)  CBA3b.
DIIEKTPOOTPUIIATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAas CBSI3b.

Crenenp oxkucieHusa. OKUCIUTEIBHOBOCCTAHOBUTENIbHBIE peakuuu. [Ipoueccsl
OKHCJICHUSI U BOCCTAHOBJIECHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckui s3KCnepumenm:

M3yueHHe oO0pa3lioB BEUIECTB METANIOB M HEMETAUIOB, B3auUMOJCHCTBHE
TUAPOKCHIA 1HWHKA C PAacTBOpPAMHU KHUCIOT M IIEJNOYEH, MPOBEICHUE OIbBITOB,
WLTIOCTPUPYIOMIUX TPUMEPhl OKUCIUTEIHBHO-BOCCTAHOBUTEIBHBIX peaknuii (ropeHwue,
PEaKIUH Pa3IOKEHUS, COSAMHCHHUS).

Meoicnpeomemuvble cesasu

Peanuzarnus MeXNpeaIMETHBIX CBsSI3ed IpU HW3YYCHHMH XHMHH B 8 Kjacce
OCYIIECTBIISICTCS Yepe3 UCIOJIb30BaHME KaK OOIUX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK
W TIOHSTHUM, SIBIISIFOIIMXCS CUCTEMHBIMU [UJI OTHACJIBHBIX HIPEIMETOB €CTECTBEHHO-
Hay4YHOTI'O IMKJIA.

OO6mue ecTecCTBEHHO-HAYYHbIE MMOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHaJ W3, CUHTE3, Kiaccuukaius, NEePUOAUYHOCTh, HAOIIOJACHUE, DKCICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MO/JIEIb, SIBJICHHE.

du3uka: mMarepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, W30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUUECKUM 3apsii, BEIIECTBO, Telo, 00beM,
arperaTHOE COCTOSIHHE BEIIECTBAa, ra3, (PU3MUYECKUE BEIMYHUHBI, €IUHHUIIEI U3MEPEHHUS,
KOCMOC, ILUIAHETHI, 3BE3/IblI, Connie.



buonorus: porocunres, Abixanue, obrnocdepa.
['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOIbI, IMOJE3HBIC
HCKOIaeMbl€, TOIIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BewecTBo M XUMH4YecKasi peaKuus

[lepnonnueckuii 3akoH. Ilepmoamyeckass cucTeMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CrpoeHue aTroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPHOJOB, Kalaus, KaJbIUs U MUX COCIUHEHUHN
B COOTBETCTBUHU C IOJIOKEHUEM 3JIEMEHTOB B [lepnonnueckoi cucteMe u CTpOCHUEM HUX
aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKOM CBSI3U. TUIBI KDUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOW PEIIETKH W BUIA
XUMHUYECKOU CBS3H.

Knaccuukanuss ¥ HOMEHKIATypa HEOPraHMYECKMX BEIIECTB. XHWMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX COCIMHEHNH,
TEHETUYECKAs CBA3b HEOPTAaHUYECKHUX BEILIECTB.

Knaccudukamuss  XMMHUYECKMX ~ peakuuid 1O  pa3iu4yHbIM  NpPU3HAKaM
(Mo ymcily W COCTaBy Y4YacTBYIOIIMX B PEAaKIUU BEILIECTB, MO TEIUIOBOMY 3(dexTy,
M0 H3MEHEHUIO CTEMEHeW OKHUCICHUS XHUMHYECKUX OJJIEMEHTOB, MO OOpaTUMOCTH,
M0 yYacTHIO KaTajin3aropa). DK30- U SHIAOTCPMHUYECKUE PEaKIUH, TEPMOXUMHUYECKUE
YpaBHEHUH.

[lonsiTue o ckKOpocTH XuMHUyeckodM peakuuu. [lonsTue o006 o0oOpaTUMBIX
U HEoOpaTUMBIX XUMHUYECKHUX peakuusax. [IoHATHE O TOMOT€HHBIX U TE€TEPOTCHHBIX
peakuuax. Ilowarme o karanuse. IloHsaTHE O XMMHYECKOM  pPAaBHOBECHH.
@akTOpBl, BIUAIOIINAE HA CKOPOCTh XMMHUYECKON PEAKIIMHU U ITOJOKEHUE XUMUYECKOTO
PaBHOBECHHI.

OKHMCIHUTENBHO-BOCCTAHOBUTEIILHBIE peakuuuy, DIIEKTPOHHBIN OanmaHc
OKHUCJIMTEJIbHO-BOCCTAHOBHUTENBHOMN peakuyu. CocTaBiieHne YpaBHEHUN OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIX PEAKIIMI ¢ UCIIOIB30BaHUEM METO/Ia 3JICKTPOHHOTrO OaiaHca.

Teopust IEKTPOIUTHUYECKON IHUCCOLMALUN. OJIEKTPOJUTHI W HEIJIEKTPOJIUTHI.
Kartnonsl, aHvOHbl. MexXaHU3M AUCCOLMALIMM BEIIECTB C pa3JIMYHBIMM BHJAMH
XUMHYecKoi cBsi3u. Ctenenp quccounanuu. CuiabHbIE U cIa0bIe 3JIEKTPOIUTHI.

Peakiiun voHHOTO OOMEHa. YCJIOBHS NPOTEKAaHMs peaKIMil HOHHOTO OOMEHa,
MIOJIHBIE M COKpALIEHHBIE NOHHBIE YpaBHEHUS peakiuil. CBONCTBA KHUCIOT, OCHOBAHUI
U COJIEH B CBETE MPEJCTABICHUN 00 AJIEKTPOIUTHYECKON auccornuanuu. KauecTBeHHbIe
peakuuu Ha MoHbIL. [IoHsTHE O TMApOIM3E CONEl.

Xumuueckuil SKCnepumenm:
O3HAKOMJICHHE C MOJCISAMH KPHCTALUIMYCCKMX PEIICTOK HEOPraHMYECKHUX
BEIICCTB — META/NIOB M HeMeTaJIoB (rpaduTa U ajiMasa), CIOXKHBIX BEIIeCTB (XJIopHuaa



HATpPHS), UCCIIEIOBAHNE 3aBUCHMOCTHA CKOPOCTH XMMHYECKOM PEaklUy OT BO3ICHCTBHS
pasIUYHBIX ()AaKTOPOB, MCCICAOBAHUE SJICKTPOIPOBOIHOCTH PACTBOPOB BEIICCTB,
mporecca JUCCOLMAIMM  KHCIIOT, Iejaoueld U cojeii (BO3MOXKHO HCIOJIb30BaHHUEC
BHJICOMATCPHUAJIOB), MPOBEJACHUE OIBITOB, WUTIOCTPUPYIOIIMX MPU3HAKK IPOTCKAHUS
peakuii HoHHOTro oOMeHa (0O0pa3oBaHUE OCajiKa, BBIJCIICHHUE ra3a, 00pa3oBaHUE BOIbI),
OIBITOB, WJLTIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakIMH Ppa3IOKEHHSA, COCAMHEHHUS), pPACIIO3HABAHHWE HEOPTaHHYECKHUX
BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX PEaKIUi Ha MOHBI, PEIICHUE SKCIIEPUMEHTATBHBIX
3a7a4.

HeMeTaibl 1 uX coeTUHEHHUS

OO111as XxapakTepucTuKa raioreHoB. OCOOEHHOCTH CTPOCHHS ATOMOB, XapaKTEPHbIE
crenenu okucienus. CTpoeHue u GU3nyecKe CBOMCTBA MPOCTHIX BEHIECTB — IaJIOT€HOB.
XUMUYECKHE CBOWCTBA Ha TMpuUMepe Xiopa (B3aUMOJEHCTBHE C MeTalIaMH,
HEMeTaJUIaMH, TiesiouaMu). XaopoBoaopo . CosiHash KUCIIOTa, XUMUYECKUE CBOMCTBA,
MoJIyuyeHue, npuMeHeHue. /lelicTBue xjiopa ¥ XJIOPOBOJIOPOJia HA OPraHU3M YeJIOBEKa.
Baxuenmune XJ10puabl ¥ KX HAXOXKIECHUE B IPUPOJE.

Oo6mas xapaktepuctuka aneMeHToB VIA-rpynmsl. OcoOOeHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIICHHUS.

Crpoenre u ¢u3MUecKre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmoTpornHbie MOAMGUKALIMM KUCIOpOAa U cepbl. XHUMHUYECKHE CBOMCTBA CEPBHI.
CepoBosopoji, CTpoeHHe, (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl Kak
MPEACTABUTENIM KUCIOTHBIX OKCHAOB. CepHas KucCiOTa, (U3NYeCKue W XUMHUUYECKHE
cBoiicTBa (00IIME KaK MPEACTABUTENS Kilacca KHCIOT M creludpuieckue). XUMHUECKUE
peakIuy, Jexalirue B OCHOBE MPOMBIIIUIEHHOTO CIOCc00a MOTYyYeHUs] CEPHOU KHUCIIOTHI.
[Ipumenenune. Conm CepHOM KHCIOTHI, KAaYECTBEHHAs peakius Ha Cyab(haT-uoH.
Haxoxnenne ceppl W €€ COCAUHECHHUM B TPUPOAE. XUMHUUECKOE 3arps3HCHUE
OKpY’KaOIIEH Cpeibl COCTUHCHHUSIMH Cepbl (KHCIOTHBIE JOXIH, 3arpsi3HEHUE BO3IyXa
¥ BOJIOEMOB), CITOCOOBI €ro MPEIOTBPALICHUS.

Oo6mas xapakrepucTika eMeHToB VA-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTENIEHNU OKHUCIICHHUS.

A30T, pacmpocTpaHeHHE B Mpupone, (PU3NYECKHEe M XHUMHYECKHE CBOMCTBA.
Kpyrosopor azora B mpupoae. AMMHAK, €ro (puU3MYecKhe M XUMHUYECKHE CBOICTBA,
MOJIyYEHUE U IPUMEHEHHE. Comu aMMOHHUS, ux buznueckue
U XUMHUYECKHE CBOMCTBA, npuMeHeHue. KadecTBeHHass peakiids Ha HMOHBI aMMOHMSI.
A30THas KUCJIOTa, €¢ MOoJIydeHue, (pU3NYeCKue M XUMHUYeCKHe cBoiicTBa (0OIIMe Kak
NpeICTaBUTENs Kacca KUCIOT U cneruduueckue). Mcnoap30BaHiue HUTPATOB U COJICH
aMMOHHUST B KA4eCTBE MMHEPAIbHBIX yAOOpeHUuH. XHUMHYECKOE 3arpsi3HEHUE
OKpY’KaIOIIEeH Cpeibl COCTMHEHUSIMH a30Ta (KHCIOTHBIC OXKIH, 3arpsi3HEHUE BO3/yXa,
TIOYBBI ¥ BOJIOEMOB).

dochop, amnorponnHsie mMoaudukanuu docdopa, puznueckue U XUMUYECKHE
cBoiictBa. Okcun dochopa (V) u dochopHas kuciiora, GU3HYECKUEC U XUMUYCCKHE



cBOMcTBa, mnoaydyeHue. Hcnonb3oBanue QochaTtoB B KadecTBE MHUHEPATbHBIX
ya00peHui.

O6mias xapakrepuctrka 351eMeHToB |V A-rpynmbsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.

Yrnepon, anoTponHbie MOAU(PHUKALINN, PACTIPOCTPAHEHHE B IPUPOJIE, HU3HUECKIE
U XUMHUYecKue cBoiicTBa. Ancop6uusi. KpyroBopor yriepoma B mpupone. Oxcuibi
yriaepojaa, ux ¢u3nuecKrue U XMMUYECKHUE CBOWCTBA, IEWCTBHE Ha KUBbIE OPraHU3MBI,
MOJIy4YeHUEe ¢ TPUMEHEHHE. OKOJIOTHYECKHE TPOOJEMBbI, CBS3aHHBIE C OKCHIOM
yriepoaa (IV), rumoresa ria00aqpHOTO MOTEIUICHHUS KIMMAaTa, MapHUKOBBIA 3(deKT.
VYroapHas KHCIIOTa M €€ COJM, UX (PU3UYECKHe U XMMHUYECKUE CBOICTBA, MOJy4YEeHHE
u npumeHenue. KauecTBeHHass peakuuss Ha KapOoHaT-wMOHBL. Mcmons3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIILICHHOCTH U CETbCKOM XO3SUCTBE.

[lepBoHauanbHble TOHATHUA 00 OPraHMYECKUX BEIIECTBAX KaK O COEAUMHEHHUSIX
yriaepona (MeTaH, 3TaH, ITHJICH, alleTHJICH, 3TAHOJ, TJUICPUH, YKCYCHas KHUCIIOTA).
[TpupoIHBIC NCTOYHUKH YTICBOIOPOAOB (YToJib, IPUPOIHBINA ra3, He()Th), MPOIYKTHI UX
nepepadoTku (0€H3MH), UX POJIb B OBITY M MMPOMBIIIIICHHOCTH.

[TonsiTie 0 OMOIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBoJax — U X
pOJIK B KM3HU 4YeNOBEKa. MarepuajabHOE €JUHCTBO OPraHUYECKUX W HEOPTaHHMUECKHUX
COEIMHEHUI.

Kpemnuii, ero ¢pusnueckue 1 XUMUYECKUE CBOWCTBA, MOJYUYCHHE U MPUMECHEHUE.
Coenunenust kpeMaust B npupojae. Oomme npeacrasienus o6 okcuae kpemuus (1V)
U KpemHUeBOM kuciore. CuIMKaThl, HX HCIOJb30BaHHE B OBITY, MEIUIIUHE,
MIPOMBINIJIEHHOCTH. BaykHeIne CTpOUTEIbHBIE MaTepUalIbl: KEPAMUKA, CTEKJIO0, IIEMEHT,
O0eToH, kenme300eToH. I[IpoOrmeMbl 0€30MacHOr0 HUCIOJIB30BAHHS  CTPOUTEIBHBIX
MAaTEPUAIIOB B IIOBCEAHEBHOM KU3HU.

Xumuyeckui 3KCnepumMenm:

M3ydYeHHEe OOpa3llOB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MPOBEJICHNUE KAaYECTBEHHBIX PEAKLUA HA XJIOPUJII-MOHBI U HAOJIIOJCHUE MPU3HAKOB KX
MPOTEKAHMUsI, ONBITHI, OTpaxkaromue (GU3NYECKHUE U XMMHYECKHE CBOMCTBA TaJIOT€HOB
U WX COCOUHCHWH (BO3MOXHO WCIOJIB30BAaHUE BHICOMATEPHAIIOB), O3HAKOMIICHUE
c oOpasmamu xJiopunoB (TajoreHuI0B), O3HAKOMJICHHE C O0pa3lamMu Cepbl U ee
COeIMHCHUSMH (BO3MOXXHO HCITOJIH30BAHHUE BUACOMATEPUAIIOB), HAOIIOIEHUE MTpoIiecca
oOyTJIMBaHUS caxapa Mo JeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yUCHUE
XUMUYECKUX CBONCTB pa30aBICHHOW CEPHOW KHUCJIOTHI, MPOBEJICHHE KaueCTBEHHOMU
peakuud Ha cyiabdarT-uoH U HaOIIOJIEHWE MpPU3HAKA €€ MPOTEKaHMs, O3HAKOMJICHUE
¢ (usmueckumu cBoiicTBamMHM a3zota, (ochopa W HX coenauHEHHN (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHATIOB), 0Opa3laMu a30THBIX U (HOCPOPHBIX YHAOOpCHHIA,
NOJIy4eHHe, COOMpaHHe, paclo3HaBaHUE M M3Yy4YEHHE CBOMCTB aMMHaka, MPOBEACHHE
KAueCTBEHHBIX PEAKIUA Ha MOH aMMOHUS U PocdaT-uOH U U3yUYECHHE MPHU3HAKOB UX
MPOTEKAaHUs, B3aUMOJACHCTBUE KOHLIECHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOYHO UCIOJH30BaHUE BUICOMATEPUAIIOB), U3yUECHUE MOJICIICH KPUCTALTHUCCKHUX



pemeTok anMmasa, rpaduta, (QysuiepeHa, O3HAKOMJIEHHE C IIPOLIECCOM aJcopOIuu
PAcCTBOPEHHBIX BEILIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM MpPOTHBOrasa,
MOJIyuyeHue, coOupaHue, paclio3HaBaHUE M M3YYEHUE CBOWCTB YIJIIEKUCIOro Tasa,
MPOBEJICHNE KauyeCTBEHHBIX peakiuii Ha KapOOHAT W CHIIMKAT-UOHBI M H3yYEHHUE
MPU3HAKOB HMX  MPOTEKaHWs, O3HAKOMJICHHME C  MOPOAYKIHEH  CHUJIMKATHOMN
MPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIBHBIX 3a7ady Mo TeMe «BaxHeinmme
HEMETAJIJIbI U KX COEUHEHUSI».

MeTtajiibl 1 MX COCIMHEHUSA

OO6mias xapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHMM HX

nonoxkeHus B Ilepuonnueckon cucreMe xumMuueckux siemeHtos /.M. Menneneesa u

cTpoeHus aTtoMoB. CTpoeHue MeTamioB. Meramnuyeckas CBSI3b M MeETallInyecKas
KPUCTAUIMYECKAsA PEIIETKA. JJIEKTPOXUMHUYECKUW PSAJ  HANpsHKEHUM  METaJUIOB.
dusnyuecKre U XUMUYECKHUE CBOMCTBA MeTaJI0B. O01IMe COCOObI MOJIYyYEHUS METAIIOB.
[TonsiTHe 0 KOPPO3UU METAILIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBbl
(cTanp, 4yryH, JIOPATIOMUHUN, OpOH3a) U MX IPUMCHCHHUE B OBITY U IPOMBIIILICHHOCTH.

[llenoynble MeTaIbl: TONOXKEHHE B IleproaMYecKOol CuUCTeME XUMHUYECKHUX
snementoB J[.M1. MeHneneeBa, CTpOCHHME UX AaTOMOB, HAaXOXJICHUE B IPUPOJIE.
dusnyeckue W XUMHUYECKHE CBOMCTBAa (Ha mnpuMepe HaTpus W Kanus). OKCHIBI
Y TUAPOKCHUJIBI HATpUS U Kaius. [[puMeHeHne menoYHbIX METALIOB U KX COCUHEHUM.

[llenoyHO3EMENBHBIE METAIIIIBI MArHUM Y KAIBLHN: TTOJ0keHUE B [leprnoanueckoi
cucreme xuMuueckux asemeHToB J[.1. MenzeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE
B npupoje. PU3MUEeCKUe U XMMHUYECKUE CBOICTBAa MarHus W Kainblus. Baxueimue
COoeqUHEeHHS Kajblusl (OKCHI, THAPOKCHI, COiH). JKeCTKOCTh BOJBI M CIOCOOBI e
YCTpPaHEHHS.

AnroMuHUN. moJiokeHue B llepmonnueckod cucTeMe XMUMUYECKHX 3JIEMEHTOB
JA.U. MenpgeneeBa, CTpO€HME aroMa, HaxoXIeHue B npupoae. Du3nYECKUEe U
XUMUYECKHE CBOWCTBA altoMUHUA. AMDOTEpHBIE CBOWCTBA OKCHAA M THAPOKCHAA
AJTFOMHHUAL.

Kenezo: mnonoxenne B Ilepuognuecko cucreMe XHUMHYECKUX 3JIEMEHTOB
JI.1. MengeneeBa, CTpOEHHME aToMa, HaxXOoXJeHHE B Tmpupoae. Duszndeckue
U XMMHYECKHE CBOMCTBA jxeie3a. OKcuabl, ruapokcubl U coiu xene3a (I1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIyYCHHE.

Xumuueckuil IKCnepumMenm:

O3HAKOMJICHHE ¢ 00pa3I[aMy METAJJIOB U CIUIABOB, UX (PHU3UYECKHUMH CBOHCTBAMH,
U3yuyeHHe  Pe3yJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO  HCIOJIb30BAHUE
BHJICOMATEPHUAIOB), OCOOCHHOCTEH B3aUMOACHCTBHS OKCHIA KAIBIMS U HATPHS C BOAOU
(BO3MOYHO MCIIOJIb30BaHNE BUICOMATEPHUAIIOB), HCCIICIOBAHUE CBOMCTB MKECTKOW BOJIBI,
npoliecca rOPeHHUs xKele3a B KUCIopoie (BO3MOKHO UCIIOIb30BaHUE BUCOMATEPUAIIOB),
MPHU3HAKOB MPOTCKAHUS KAYeCTBEHHBIX PEaKIMi HAa HOHBI (MAarHHsI, KaJIbIHs, aJITOMHHHUS,
uHka, xeneza (1) u xemeza (I1), menn (I1), HaOnrONEHWE W OMMCaHUE IMPOIECCOB



OKpaIllMBaHMs IJIAMEHU MOHAMH HATPHS, Kaaus M KalblHs (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATCPHUAJIOB), HCCJICIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHAA aAJTIOMUHUS
TUJIPOKCHJIA IIMHKA, PEIIEHHE SKCIEPUMEHTAIBHBIX 3a7ady 10 Teme «BaxuHeimue
METaJUIbl M UX COCTUHCHUSI.

XuMHS ¥ OKPYKAOIIAA Cpeaa

Bemectea u Marepuanbl B TOBCEIHEBHOM JKM3HHU 4YeJlOBEKa. be3omacHoe
WCIIOIb30BAaHUE BEIIECTB M XUMHUUYECKHUX peakiuid B ObiTy. IlepBas momoris
MIPY XUMUYECKUX 0KOTaX U OTPABIICHUSAX.

XUMHUYECKOe 3arpsA3HEeHHE OKpyKawomehd cpeabl (mpeaeiabHas —JOMyCTHMAs
KoHIeHTparus BemiectB (nanee — I1JIK). Ponap XuMuM B pelICHHH 3KOJOTHYSCKHX
npoOem.

Xumuueckuui IKCNepumeHm.

U3ydeHrne oOpa3oB MarepualioB (CTEKJIO, CIUIaBbl METaUIOB, TOJMMEPHBIC
MaTepHAIIbI).

Mesicnpeomemuvble cesasu

Peanmuzanus MeXNpeIMETHBIX CBSI3ed INpH HW3YyYCHHMH XUMHHM B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIO0JIb30BaHKE KaK OOITUX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
U TIOHSATHUH, SBISIOMIMXCS CHUCTEMHBIMH JIJII OTHACIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO ITUKJIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TTOHATHS . HAyYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHS,
aHaM3, CHHTE3, KIacCH(PUKANUs, TMEePUOJIUYHOCTh, HAOIIOACHUE, OSKCICPUMECHT,
MOJICJIMPOBAHKUE, WU3MEpPEHUE, MOJIENb, SBJICHUE, MApHUKOBBIA A((EKT, TeXHOIOTHS,
MaTEePHAIIBL.

®dwusuka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHI, H3OTOIIbI,
pPaIMOAKTHBHOCTh, MOJICKYJIA, AJIEKTPUUECKUIN 3apsiji, MPOBOJHUKH, TOTYIPOBOIHUKH,
JUJICKTPUKH, (DOTOIEMEHT, BEIIESCTBO, TEJIO, 00bEM, arperaTHOS COCTOSIHUE BEIISCTBa,
ra3, pacTBOp, pPAaCTBOPHMOCTh, KPHUCTAJUIMYECKas pelieTKa, CIUIaBbl, (PU3HYECCKHC
BEJIMYMHBI, CAUHUIIBI H3MEPECHHS, KOCMHYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE37Hl,
Comnnue.

buonorus: doTtocunTe3, apIXaHwe, Ouocdepa, IKOCHCTEMa, MHUHEpaIbHBIC
yI0OpEeHUs, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIHHBIC BEIICCTBA.

['eorpadus: atrmocdepa, ruapocdepa, MUHEpabl, TOPHBIE IOPOJbI, TOJIE3HBIC
HCKOITaeMBbIE, TOILJIUBO, BOJHBIC pPECYpCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yyenne XuMHM Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS HAMpPaBJICHO
Ha JIOCTH)KCHHE OOYyYaroUIMMUCS JIMYHOCTHBIX, METaNpeAMETHBIX M TPEIMETHBIX
PE3yJIbTaTOB OCBOCHUS yUueOHOTO MpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3YJIBTATHl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001Iero 0Opa3oBaHUS
JOCTUTAIOTCS B XOJI¢ OOydYeHUsS XMMHUHM B CIUHCTBE Y4YEOHOW WM BOCHHUTATCIIBHOU
JESATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMH COIIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IIPUHSITHIMU B OOIIIECTBE MPAaBHWJIAMU K HOPMaMU
MOBECHUS U CITIOCOOCTBYIOT IMPOIIECCaM CAaMOIIO3HAHMSI, CAMOPA3BUTHUS U COITUATN3AIIAN
00yYarOIINXCs.

JlnaHoCTHBIC pe3yJIbTaThI OTpaKaroT T'OTOBHOCTH oOyyJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOW IMO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIMA W PaCIIUPEHUC
OIBITA JICSITCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOI0 BOCIIMTAHMSA .

LIEHHOCTHOI'O OTHOILUEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4yHOMY HACIEJUIO, TOHUMAaHUs 3HAUYCHHUS XUMUYECKOM HAyKM B KU3HU
COBPEMEHHOI'0  00IllecTBa, CHOCOOHOCTH BJIAJAETh JOCTOBEPHOW HHPOpManuen
O TMEepeAOBbIX JOCTHKEHUSX M OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHWMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 yCTpOHCTBE MHUpa U OOLIECTBA;

2) TPaKIAHCKOT0 BOCIIUTAHMSA

MIPEJICTABJICHUS O COIMAIBHBIX HOpMaxX M MpaBUJIaX MEKJIMYHOCTHBIX OTHOIICHUM
B KOJUICKTUBE, KOMMYHUKATUBHOU KOMITIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEIOBATEIbCKON, TBOPUYECKOM M JPYrMX BHAAX JIEITEILHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOM COBMECTHOM  JEATEIBHOCTA TPH  BBIMOJHEHUU  YUEOHBIX,
MO3HABATEJILHBIX 3aJ1a4, BHIMOJHEHUN XUMUUYECKUX IKCTIEPUMEHTOB, CO3JaHUM YU€OHBIX
MPOEKTOB, CTPEMJICHUS K B3aWMMOMNOHMMAHWIO M B3aUMOIOMOIIM B MpOIIECCe ATOMU
y4eOHOM JIeSITeIbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IOBEJACHUE M TOCTYNKU CBOUX
TOBAPHUILICH C TMO3UIMK HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 IO3HAHUS

MHPOBO33PEHUYECKUX MPEACTABICHHIA O BEIMICCTBE M XHUMHUYECKOW pPEaKInH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIISIONIUX OCHOBY
JUISl OHUMAHUS CYNIHOCTH HAayYyHOW KapTHHBI MHUpPA, MPEICTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SX YEJIIOBEKA C MPUPOJHON CPEIOoii,
0 posin XUMHH B TIO3HAHHUU ITUX 3aKOHOMEPHOCTEH;



MMO3HABATEJIILHBIX MOTHBOB, HAIlPAaBICHHBIX HA TIIOJYYEHHE HOBBIX 3HAaHUU
10 XUMHUH, HEOOXOAUMBIX JIJIs1 OOBSICHEHHS HAOII0Ja€MbIX MPOLECCOB U SIBJICHUN;

MO3HABATEIHLHOW, WH(MOPMAIIMOHHOW W YHUTATEIbCKOW KYyJIbTYypbl, B TOM YHCIIE
HaBBIKOB CAMOCTOATENIBHOW pabOTHI C yUeOHBIMH TEKCTaMH, CIPABOYHON JINTEPATYPOIl,
JTOCTYIHBIMH TEXHUYECKUMHU CpPeICTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEepeca K OOy4YeHHIO W T[IO3HAHWIO, JIOOO3HATEIBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caM00Opa30BaHMIO, TPOSKTHOM U MCCIEA0BATENIbCKOMN ACSTEIIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HANpPaBJICHHOCTH U YPOBHS 00y4YEHUS B TaJIbHEHIIIEM;

4) dpopMupoBaHUsI KYJIbTYPbI 310POBbS

OCO3HAHUS IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3710POBBIO,
YCTAHOBKH Ha 3JI0POBBII 00pa3 »U3HU, OCO3HAHUSI TTOCJIEACTBUN U HENIPUSITHUS BPEIHBIX
npuBbIYeK  (yHOTpPeOJCHHUS AJKOroJisg, HApKOTHUKOB, KYPCHHS), HEOOXOAMMOCTH
coOJIIOIeHUsT TPaBWil OE30MAaCHOCTA NPHU OOpAaIllEHHH C XMMHYECKUMH BeIlleCTBaMU
B OBITY U peaJbHOM KU3HH,

5) Tpy10BOr0 BOCIIMTAHUSI

MHTEpPECcAa K MPaKTUYECKOMY M3yYEHHUI0 MPOQPECcCCHil W TpyJa pa3IuyHOTO pOja,
YBAXKEHHE K TPYAY U pe3yjibTaTaM TPYAOBOW AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS TTPEAMETHBIX 3HAHUM MO0 XMMHH, OCO3HAHHOTO BBIOOpA MHIMBHUAYATHHOU
TPACKTOPUU TPOJOJDKEHUST O00pa3oBaHMS C YYE€TOM JIMYHOCTHBIX HMHTEPECOB
U CIHOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEH, yCHeNTHOU
po¢eCCUOHATILHON JICSITEIPHOCTH M Pa3BUTHUS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
aJanTUPOBATHCA B MPO(HECCUOHAIBLHOM Cpeie;

6) PKOJIOrHYeCKOro BOCIIMTAHHUS

HKOJIOTUYECKH 11e71eCO00pa3HOr0 OTHOIIEHUS K MPUPOAE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHUSI IIEHHOCTHU 3JJ0POBOI0 U O€30MaCHOTO
oOpaza KU3HHM, OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3HUECKOMY
M TICUXWYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOACHUS MPaBUJl OE30MMacHOTO
MOBEJICHUA TIPU PabOTE C BEIIECTBAMH, a TAKKE B CUTYalUSIX, YTPOKAIOIIHUX 3JJ0POBBIO
1 JKU3HHU JIIOJEH,

CIIOCOOHOCTH TPUMEHSATh 3HAHWs, IIOJydaeMble TPU HM3YYECHUU XUMUH,
JUIA PELICHUs 3aJ]1a4, CBSA3aHHBIX C OKPYXKAKUIEW MPUPOIHON CPEIOH, IMOBBIICHUSA
YPOBHS SKOJIOTHYECKON KYJIbTYPbI, OCO3HAHUS TJI00AIBHOTO XapaKTepa IKOJOTHUECKUX
poOJieM U IMyTel UX PEIICHHS TTOCPEJICTBOM METOI0B XUMUHU;

HKOJIOTUUYECKOTO MBIIIUICHUS, YMEHHS PYKOBOJCTBOBATHCS MM B MO3HABATEILHOM,
KOMMYHHKAaTUBHOM U COIIMATILHON MpPaKTUKE.

METANPEIMETHBIE PE3YJ/IBTATBHI

B COCTaBe METanpeaIMETHBIX pEe3yJIbTATOB BBIJICIISIOT 3HAYUMBIC
U (POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYYHBIC MOHATHS (3aKOH, TCOPHS, IPUHIIHII,
rumnoTe3a, (akt, cucTeMa, MPOIEecC, SKCIIEPUMEHT U JIPYroe), KOTOPhIe HCIIOJIb3YIOTCS



B €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX MPEIMETaX U MO3BOJIAIOT HA OCHOBE 3HAHUM U3 3TUX
npeaMeToB (opMUpPOBATH MPEACTABICHUE O LEIOCTHOM HaydyHOM KapTHUHE MHPA,
U yHHBEpCAJIbHbIC ydeOHbIe JeiicTBUs  (MO3HABaTelIbHBIC, KOMMYHHKATHBHBIC,
pETYJISTUBHEIE), KOTOpBIE o0ecreynBaroT dbopmupoBanue TOTOBHOCTH
K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOM €SI TEIHbHOCTH.

ITo3naBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIe JeHCTBUSA
ba3oBble Jiornueckue AeiiCcTBUA.

YMEHHE HUCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHUMU 3HAHUM!
pPacKphIBaTh CMBICT XUMHYECKHMX MOHATHH (BBIICISATh HMX XapaKTEPHBIC MPU3HAKH,
YCTaHABIUBATh B3aUMOCBSI3b C JPYTMMH IOHSITHUSMH), HCIIOJIB30BATh IOHSATHS
JUIsl OOBSCHEHUSI OTHAENbHBIX ()aKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUSI U KPUTEPUU
Uil KiacCu(UKAMK XMMUYECKUX BEIIECTB U XUMHUYECKHX pPEakilMii, yCTaHaBJIMBATb
MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXJY OOBEKTaAMU HM3YUYCHHS, CTPOUTH JOTHUYECKHUE
paccykacHusl (MHIYKTHBHBIC, ICAYKTHBHBIC, II0 AaHAJIOIMH), IIPOBOJIUTH BBHIBOJIBI
Y 3aKJIIOYCHHS,

YyMEHHME TPUMEHSATh B  Mpollecce  TMO3HAHUSA  TOHATUS  (TIPEAMETHBIC
U MeTalpeAMETHBIC), CUMBOJUYECKHE (3HAKOBBIC) MOJICIH, MCIIOJIB3yeMbIe B XHUMHH,
peoOpa3oBbIBaTh MIUPOKO TMPUMEHSEMBIC B XUMHU MOJICIbHBIC TPE/ICTABICHUS —
XUMHUYCCKUH 3HaK (CHMBOJI DJIEMEHTA), XUMHUYECKast popMyJia U ypaBHEHHE XUMUYECKOM
peaKIuu — MpU pelieHnn yuyeOHO-TI03HAaBaTEIbHBIX 3a7a4, C YUYETOM ATHUX MOJEIbHBIX
MPEJICTABJICHUN BBISBIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3y4aeMBbIX
O0OBEKTOB — XUMUYECKUX BEIIECTB W XUMHYECKUX pPEaKIui, BBISIBIATH OO0IIUe
3aKOHOMEPHOCTH, MNPUYUHHO-CIICJACTBEHHBIE CBSI3M W MPOTUBOPEUHS B H3YyYAEMbIX
Mpoueccax u sIBICHUSX.

Ba3oBble uccienoBare/ibCKue JeMCTBUS:

YMEHHE HCIIOIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KA4€CTBE MHCTPYMEHTA
MO3HAHMS, & TaKXKE B KAYECTBE OCHOBBI NI (POPMHUPOBAHUSI THUIOTE3BI MO MPOBEPKE
MIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYXICHHM;

NpuoOpeTeHHe OmbITa [0 I[UJIAHUPOBAHUIO, OpPraHU3alMd U  TPOBEICHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHNE HA0II01aTh 33 XOAOM IPOIIECCa, CAMOCTOSITEIBHO
MIPOTHO3UPOBATH €T0 PE3YIbTaT, GOPMYIUPOBATH 0000IIEHMS U BHIBOABI 10 pe3yjIbTaTaM
MIPOBEJICHHOT'O OTBITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJIeIaHHOM padoTe.

Pabora ¢ undopmanmei:

yMeHHEe BbIOMpaTh, AHAJIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PA3TUUHBIX
BUJOB M (OpPM MPEACTABICHHMS, IOJYy4yaeMyl M3 pa3HbIX HCTOYHUKOB (HAydHO-
NOMyJIsipHasl JIUTepaTypa XUMUYECKOTO COAEpKaHUsl, CIIPABOYHbIE MOCOOUs, PECYPCHI
HHTepHera), KpUTHYECKH OILEHHBATH IMPOTUBOPCUMBYID M  HEJAOCTOBEPHYIO
nH(pOpMAITHIO;



yMEHUE MPUMEHITh pPa3IUyHble METOAbl U 3alpochl MpPU TMOHCKE U OTOOpe
MH(pOpMaLK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX ISl BBIIIOTHEHUS YUEOHBIX
M TIO3HABATEJIbHBIX 3aJlad OMNPEEIEHHOr0 THUMa, NPUOOpEeTEeHHE OIblTa B 00JacTU
UCIIOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHM,  OBJAJCHUE
KYJbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSITENIHO
BBIOWpATh ONTHUMAIBHYIO (POpMYy MpeacTaBiIeHUsT WHGOPMAIMU W WUIIOCTPUPOBATH
pelaeMble 3a/1a4i HECJIOKHBIMU CXeMaMH, AuarpaMMamMi, IpyrumMu hopmamu rpaduxu
1 UX KOMOWHALUSIMU;

yMEHHE  UCIMOJIb30BaTh W aHAJIM3UpOBaTh B Mpolecce  yuyeOHOU
U HUCCIEOBATEIbCKON NESITEIHbHOCTH WH(OpPMAIMIO O BIUSHUM MPOMBIIIICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIOPTA HA COCTOSHUE OKPYXKAIOLIEH MPUPOTHON CPEIbI.

KoMmyHUKaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIE HeiiCTBUSA:

YMEHHE 3aJlaBaTh BONPOCH (B XOje auajiora ¥ (W) JUCKYCCHU) TIO CYIIECTBY
00Cy)KIaeMol TeMbl, (OPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCHTEIBLHO BBITIOJTHCHUS
MPEIOKCHHOW 3a/1a4W;

NPUOOPETCHHUE OIbITa MPE3CHTAIIMH PE3YJIbTATOB BBITOJHEHUS XUMHUYCCKOTO
SKCIIEpUMEHTa (J1a00paTOPHOIO OIbITa, JAa0OPAaTOPHOM pPadOThI IO HMCCICIOBAHHUIO
CBOWCTB BEIIECTB, YI€OHOTO MPOCKTA);

3aWHTEPECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU II03HABATEIBHOM
U HUCCJICA0BATEIIbCKOM JCSITCIILHOCTH MPU PEIICHUU BO3HHUKAIOIINUX MPOOJIEM Ha OCHOBE
ydeTa OOLIUX MHTEPECOB M COIIACOBAHUS MO3MIUN (00CYXIeHHUS, OOMEH MHCHHSIMH,
«MO3TOBBIC IITYPMBI», KOOPJAMHALIUSA COBMECTHBIX JIECHCTBUH, ONpPEICICHHE KPUTEPHUEB
0 OIICHKE Ka4eCTBa BBITIOJHCHHON paOOTHI U IPYTHE);

PerynsitTuBHbIe YHUBeEpcaJbHbIE Y4eOHbIE JeiiCTBHS:

YMEHUE CaMOCTOSITENIbHO OMNPENeNsATh IeNH JeSITeNbHOCTH, IUIAaHUPOBATh,
OCYIIECTBJISITh, KOHTPOJIUPOBaTh M MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIKO
JEeSATENbHOCTh, BbIOMpaTh Haunbosiee S(OPEKTUBHBIE CIOCOOBI pEHIEHUS Y4YEOHBIX
M T[O03HABAaTENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJISITh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA aITOPUTM JECUCTBUM MPU BBINIOJHEHUHN 33JaHUN C YYETOM IIOJYUYEHHUS
HOBBIX 3HAHMK 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX, OILICHUBATh
COOTBETCTBHUE IOJYUYEHHOIO pe3yJibTaTa 3asBICHHOW II€JIM, YMEHHE HCIOJIb30BaTh
Y aHAJM3UPOBATh KOHTEKCTHI, IPEJaracMbl€ B YCIOBUU 3a/1aHHIA.

HNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npeaMeTHBIX pe3yabTaTOB 110 OCBOCHMIO 0053aTENbHOIO COACPIKAHMS,
YCTaHOBJIEHHOTO JaHHOU (eaepanbHON pabodeil mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
OoOy4YaroIMMKCS HAay4YHbIE 3HAHMS, YMEHHUS U CHOCOOBI ACHCTBUH, cHelupuyecKue
Ui TIpeAMETHOW 00JacTH «XHUMHSI», BHJIBI JEATEIBHOCTH M0 TOJYyYEHHUIO HOBOIO
3HAHMSI, €ro MHTEPIPETAlUH, MPEe0OPa30BaHUI0 U IPUMEHEHHUIO B PA3IMYHBIX yU4€OHBIX
U HOBBIX CUTYyaLUsX.



K xonmy oOydenuss B 8 kijacce y oOydwaromerocs OyayT cOpMUPOBAHBI
CJIEAYIOLINE MPEAMETHBIE PE3YIbTATHI 10 XUMHUU:

PacKpbpIBaTb CMBICJI OCHOBHBIX XUMHYECKMX TIOHSATHM: aTOM, MOJEKYJIA,
XAMHAYECKUU IJIEMEHT, TPOCTOE BEIIESCTBO, CIOXHOE BEINECTBO, CMeCh (OTHOpOIHAS
¥ HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIbHAS aTOMHAas M MOJICKYJISIpHAas Mmacca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas J10Jis1 XMMUYECKOTO AJIEMEHTA
B COCJIMHEHHMM, MOJSIpDHBIM  00BEM, OKCHJ, KHUCIOTAa, OCHOBaHUE, COJb,
AIIEKTPOOTPHULIATEIIBHOCTD, CTETICHb OKUCIICHUS, XUMUUECKasl Peakius, Kiaccuukamus
peaKuii: peakMu COCANHEHUS, PEAKIIUUA PA3JIOKEHUs, PEAKIIMU 3aMEIICHUSI, PeaKIuu
oOMeHa, 2K30- U PHJAOTEPMUUYECKUE PEeaKINH, TeIIOoBOM A((PeKT peakiuu, sSapo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aToMHas OpOUTallb, paJuyC aToMa, XUMHUYECKas CBS3b,
MOJSIpHAsE W HENOJISIpHAsh KOBAJEHTHAs CBA3b, MOHHAS CBA3b, MOH, KATHUOH, AHWOH,
pacTBOp, MaccoBasi 10JIs BelecTBa (MPOILIEHTHAS KOHIICHTPAIIKsI) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX MOHATUN U MPUMEHSTH 3TH
MOHATHS [IPU ONHUCAHUH BEIIECTB U UX MPEBPALCHUI;

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY HJIsi COCTaBJIEHUS (OPMYNT BEIIECTB
Y YPAaBHEHUN XMMHUYECKUX PEAKIUN;

OTIPEICNISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTEICHb
OKHUCJICHHMSI DJIEMEHTOB B OWHApHBIX COEIUHEHUSX, TMPUHAIJICKHOCTh BEIIECTB
K OIpEACICHHOMY KJIacCy COeAMHEHWl 1o QopmyiaM, BUJ XUMHUYECKOH CBsI3U
(KOoBaJICHTHAsI ¥ HOHHAS) B HCOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbIci [lepuoanueckoro 3akona /.M. MenneneeBa: 1eMOHCTpUPOBATH
MMOHUMAaHUE TEPUOANYECKON 3aBUCHUMOCTHU CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HUX
nonoxenuss B Ilepuoandeckoil cuCTeME, 3aKOHOB COXPAHEHHUS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHA ABOTaJpO; OMUCHIBATH
U XapakTepu3oBaTh Tabnuunyto ¢opmy Ilepuonuueckoil CHCTEMBI XUMHUYECKUX
DJIEMEHTOB. pa3iMyaTh MOHATHS «TjaBHas moArpymmna (A-rpymma)» U «moOoduHas
nonarpynma (b-rpynma)», maiibie ¥ OOJIbIIME TEPHOABI, COOTHOCHUTH O0O3HAYCHHS,
KOTOphle uMetoTcs B TaOmmie «llepmommueckas cucTeMa XUMHUYECKHUX JJIEMEHTOB
J.N. MenzneneeBa» ¢ YHUCIOBBIMUA XapaKTEPUCTUKAMHU CTPOECHUSI aTOMOB XHMHUYECKUX
9JIEMEHTOB (COCTaB W 3apsj spa, oOIee YHCIIO JIESKTPOHOB U paclpeielicHue UX TI0
DJICKTPOHHBIM CJIOSIM);

KJaccu(UIMPOBATh  XMMHUYECKHE  JJIEMEHThl, HEOpraHMYEeCKHUE  BEIIECTBA,
XAMAYECKUEe peakiuu (M0 4YHMCAy M COCTaBy YYacTBYIONIMX B PEAKIMH BEIIECTB,
0 TEIJIOBOMY 3P PeKTy);

XapaKTepru30BaTh (OMKUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUHbIX
KJIACCOB,  MOJTBEPXKAAash  ONHCAHUE TPUMEPAMU  MOJIEKYISIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTAaBa,
BO3MOXHOCTH TIPOTEKAHUS XUMHYECKUX MPEBPALICHUA B PA3JIUYHBIX YCIOBUSX;



BBIUHUCIISITh OTHOCUTEJIBHYID MOJIEKYJISIPHYIO W MOJISIDHYKO MAacChl BEIIECTB,
MAacCCOBYIO JIOJI0 XMMHYECKOTO 3JeMeHTa Mo (opMyJie COCAMHEHUS, MAaCCOBYIO JOJIIO
BENIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHYECKON PEAKIIUH;

MIPUMEHSATH OCHOBHBIC OIEPAIIMU MBICIUTEIHLHOMN JEATCIILHOCTH — aHAJIM3 U CUHTE3,
CpaBHEHHE, O0O0OIICHHE, CUCTEMATH3allUI0, KIacCHU(HUKAIMIO, BBISIBICHHE MPUYUHHO-
CJICJICTBEHHBIX CBA3€M — 11 WM3YYEHHUS CBOWMCTB BEIIECTB M XMMHUYECKHX PEAKIHH,
€CTEeCTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOJI0/ICHHE, U3MEPEHUE, MOJICTUPOBAHUE,
SKCIIEPUMEHT (peanbHbINA U MBICIICHHBIH);

CJIeIoBaTh MpaBWIaM TMOJB30BAHUS XUMUUYECKOW TMOCYyAod U J1abopaTOPHBIM
o0opy/I0BaHMEM, a TakXe MpaBuiaM OOpalleHusi C BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKIMSIMU MO BBIMOJHEHHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB MO MOJYYCHUIO
U CcOOMpaHHI0 Ta3000pa3HBIX BEIIeCTB (BOAOpPOJAa W KHCIOPOA), HMPUTOTOBICHHUIO
PACTBOPOB C ONPENIEIEHHOW MAaCcCOBOW JI0JIEM PACTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
W TPOBOJUTHh XUMHUYECKHUE SKCICPHUMEHTHI IO PACHO3HABAHHUIO PACTBOPOB IIETOYECH
U KHCJIOT C MTOMOIIBIO HHAMKATOPOB (JTakmyc, peHoa(TasernH, METHIOPAHX U APYTHE).

K xonmy oOydenuss B 9 kiacce y oOydwaromerocs OyayT cOpMUPOBAHBI
CJIeAYIOIIHE MPEIMETHBIE PE3YJIbTATHI 10 XUMHUH:

PacCKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUUECKUI JIEMEHT, aTOM,
MOJIEKYJa, UOH, KAaTUOH, aHUOH, IPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, BaJEHTHOCTD,
AIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas peakius, XUMHUYeCKas
CBSI3b, TEIJIOBOM A((EKT peakiuu, MOJb, MOJISIPHBIA 00BEM, PacTBOP, JIEKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, DJICKTPOJIMTHYECKAs JUCCOIMAIMS, PpEeaKIMd HOHHOTO OOMEHa,
KaTaJIn3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMBbIE peaKIuu,
OKUCJIUTEIIbHO-BOCCTAHOBUTENbHbBIEC PEAKIIUN, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE
¥ BOCCTaHOBJICHHE, AJUIOTPOINHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBaJCHTHAs,
WOHHAs, METAJUIMYECKas), KPUCTALIUYECKasl PeIIeTKa, KOPPO3Hsl METAJLIOB, CIUIABHI,
CKOPOCTb XUMHMYECKOM pEaKkuuu, MpeaesbHo pgonyctumas KoHueHtpauus [IJIK
BEILIECTBA,;

WJUTIOCTPUPOBATH B3aWUMOCBSA3b OCHOBHBIX XUMHUYECKUX IMOHITUN U IPUMEHATH 3TH
MOHSATHUSA MPY ONTMCAHUM BEUIECTB U UX MPEBPAILCHHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsSi COCTaBJIeHUS (OpPMYN BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKLINH;

ONpENENATh BAJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHYECKHUX DSJIEMEHTOB
B COCJAMHEHMSX PA3JIMYHOTO COCTaBa, MPHUHAJJIC)KHOCTh BEIIECTB K OMNPEACICHHOMY
KJIacCy COCJAMHEHHMU 1O (opMmysiaM, BHJ XHMHYECKOW CBs3M (KOBaJCHTHAs, MOHHAs,
MeTaJZIMUeCcKass) B HEOPraHUYEeCKHX COCIUHCHMSX, 3aps] HOHA 10 XHMHYCCKOM
dbopmylie, xapakTep Cpeabl B BOJHBIX PacTBOpax HEOPraHUYECKUX COCTUHEHUM, THII
KPHUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEILIECTRA;

PACKPBIBAThH CMBICII [lepunoanueckoro 3aKOHA J.. Menpeneea
U IEMOHCTPUPOBATh €r0 MOHUMAHUE. OMUCHIBATh U XapaKTEPU30BaATh TAOIHUHYIO0 (OpMY



[leproguyeckoit cHCTEMBl XWMHUYECKHX DJIEMEHTOB. pa3inyaTh TOHATHS <TJaBHAS
nonarpynma (A-rpymma)» u «mobounas moarpymnmna (B-rpymma)», maneie n OosbInHe
MEPHUOJIbI, COOTHOCHTh O0003HAYEHUS, KOTOPBhIE MMEIOTCS B MEPUOIUYECKON TadiwmIle,
C YUCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKUX JJIEMEHTOB (coCTaB
¥ 3apsia sapa, o0IIee Yo AIEKTPOHOB M PaCIIPEISIICHHE UX IO 3JICKTPOHHBIM CJIOSIM),
OOBSCHATH 00IIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COCTUHEHU
B IIpeiesiaX MaJIbIX MEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB,
KJIACCU(PUIIUPOBATh ~ XUMUYCCKUE  JJICMCHTBI, HCOPraHWYECKHUE  BEINECTBA,
XAMHYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEINECTB,
10 TEIIOBOMY 3(PPEKTy, 0 H3MECHEHHIO CTEIICHEH OKUCIICHUS XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME M CHCHU(PUUCSCKHEe XUMUYCCKUE CBOMCTBA
MPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEP)KIasl OMHMCAHHWE MPUMEpPaMU MOJICKYISIPHBIX
Y MOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

COCTaBIIATh yPAaBHEHUS DJICKTPOJUTUICCKON IHUCCOIUAIMUA KHUCJIOT, IIEIIOYeH
U COJICH, TIOJIHBIE W COKPAICHHBIE YPaBHEHUS PEAKIMii MOHHOTO OOMEHA, YpaBHCHHUS
peaKInii, MOATBEPKIAIOIINX CYIIIECTBOBAHNE T€HETUYECKON CBSI3M MEXY BEIIECTBAMU
Pa3TUYHBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA TOCPEICTBOM
COCTAaBJICHUS DJIEKTPOHHOT0 OajaHca 3TUX PEeaKIui;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYCCKHUX MTPEBPAIICHUH B Pa3JIMUHbIX YCIOBHSIX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIDHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJIIO XMMHUYECKOr0 3JieMeHTa 1Mo Gopmylie COSAUHEHUS, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI M0 YPABHCHUIO XHMHYECKOW PEaKIIHH;

coOMI0aTh TPaBWIA TIOJIB30BAHUS XUMUYECKOH TIOCYAOW H JTa0OpaTOPHBIM
o0opylOBaHMEM, a TakKe IpaBuja OOpalleHuss C BEHIECTBAMH B COOTBETCTBUHU
C MHCTPYKIMSIMU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO TTOTYICHHIO
¥ COOMPaHUIO Ta3000pa3HBIX BENMIECTB (aMMHaKa U YIIICKUCIIOTO Tasa);

MPOBOJUTH PEAKIIUH, MOATBEPKIAIONINE KAYECTBEHHBIA COCTaB Pa3IUYHBIX
BEIIECTB. PACIO3HABATh OMBITHBIM IyTEM XJOPUAOPOMHUI-, HOAWA-, KapOOHAT-,
docdart-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHMSI ¥ MOHBI H3yYE€HHBIX
METaJJIOB, IPUCYTCTBYIOIIME B BOAHBIX pACTBOPaX HEOPTaHUYECKUX BEIECTB;

MPUMEHSITH OCHOBHBIE ONEPAIlUU MBICIIUTEILHON IEATeTbHOCTH — aHAIN3 U CUHTE3,
cpaBHeHHE, O0O0O0IEHHe, CHCTEeMAaTH3alMI0, BBISIBICHHE PUUYUHHO-CIIEICTBEHHBIX
CBS3CH — JJI1 M3YyYCHHUs CBOWCTB BEIICCTB M XUMHUYCCKHUX PEaKIMi, €CTeCTBEHHO-
HAyYHBIC METO/IbI IIO3HAHKS — HAOJI0ICHNEe, H3MEPEHHE, MOJICTUPOBAHNE, DKCIICPUMEHT
(peanbHbIN 51 MBICJICHHBIN ).



TEMATHYECKOE IIJIAHUPOBAHUE

8 KJIACC
Ne | HaumenoBanue Koux Copnep:xaHue 00yueHnst OcHOBHBIE BH/IBI JesiTeJIbHOCTH 30P/11IOP
pa3eaoB H TeM nyiec HesITeTLHOCTH yHaIuxcst YUHTENS €
y4eGHOro TBO yueTom
npeaMera qaco q)euepa.m)ﬂoﬁ
B paboueii
NPOrpamMmsbl
BOCIIMTaHUS
Pasgein 1. llepBonavaiabubie xauMuyeckue noustusi (20 yacos)
1. | Xumusa — 5 IMpeamer xumuu. Poib PacKpbIBaTh CMBICI ®dopmupoBaTh https://m.edsoo.ru/YNVJIX6
1 | Baxuas XMMUH B )KN3HHYETIOBEKa. M3y4aEMBbIX IOHATHIL. OTBETCTBEHHOE 60G
o0nacTh XuMus B CHCTEME HaYK. PacKpbIBaTh posib XUMHH B OTHOLICHHUE, KaK
€CTECTBO3HAHU Teina u BemecTBa. NpUPOJIe WKU3HH YETOBEKA, rpaxJaHnHa 1
au ®duznyeckue CBOMCTBA €€ CBA3b C IPYrMMH HayKaMHu. nOTpeOUTeNs B
i CITOBHSX
MPAaKTHYECKON BeIeCTB. ATperaTrnoe PasmuyaTh 9MCTHIC BCIECTBA | .
. B3aHMOCBSI3U
NEeATeTbHOCTH COCTOSIHHE BEILIECTB. U CMeCH; -
HPHPOIHOMH,
YenoBeKa IMonsiTHE 0 MeTOAAX OIHOPOJHBIC U
TEXHOJIOT HYECKO

MO3HAHMAB XUMUHU. YHCTBIE
BCIICCTBA U CMECH.

CriocoOBl pa3aeneHus CMecei.
Xumuueckuit sxcnepumenm:

Jemoncmpayuu:
3HAKOMCTBO C XUMHUECKOI
NOCYI0H,

C TIpaBUIIaMH pabOTHI B
11a00paTOpPUH U IpHEMaMH
obparieHus ¢ 1ab0paTOPHEIM
o0opyoBaHUEM.

HEOTHOPOTHBIE CMECH.
Paznnuats pusnueckue n
XUMUYECKUE SIBJICHUS.
CrnenoBaTh aNropuT™MaM
HCIIOJIb30BaHUS
9KCTIEPUMEHTAIIBHBIX
METOOB — HAOIIOJCHUS U
9KCIIEPUMEHTA.
Habnronate 1 onuckIBaTh
00BEKTHI TIPH ITPOBEACHUH
JIEMOHCTpaLuil u

W ¥ COLIMATbHOM
cpen.

IleneBoii
OpHMEHTHP:
IKOJIOTHYECKOe
BOCIUTAHHE

Pa3BuBarth
MO03HABATEIIbHbBIC
HHTEPECHI C
y4€TOM



https://m.edsoo.ru/YNVJX6

Dusnyeckue CBOUCTBA 71a060PATOPHBIX OIBITOB 110 HHANBHUAYaIbHbI
06pa3HOB HU3YYEHHUIO X HHTEPECOB,
HEOPraHNYECKHX BEIICCTB — (pM3MMECKHX CBOICTB CrocoOHOCTEiH,
METAJIOB M HEMETAJLIOB. BEIECTB, CTI0COGOB JOCTHIKEHHIA.
Crioco0bl pa3aeneHust .
enecei paszeneHus cMeceit BeLI:I'CCTB. Ienesoii
JE S—— IIpOBOIUTE XUMUYCCKHI opHeHTHp:
N —— 3KcnegHMeHTnpn pasnencHun | yeppoctn
- cMeceit (HavanMepe OYHMCTKU | gayuHOro
xpomaTorpadus). MOBapEHHOH COJIN) B XO/1€ MO3HAHUS
JaGopamopnsie HpaKTHIeCKOif paboTsr Ne 2.
onvimul: I3ydeHne u Crtenosars npasiiam .
omHCaHHe PH3HIECKIX MOJIb30BAHMUS XUMUYECKO
CBOMHCTB 06pa3sLOB MoCy10#t 1 1TabopaTOPHBIM
HEOPraHHIECKHX 000py/IOBaHHEM, a TAKIKE
BeLLICCTE. HpaByIaM oOpamieHus ¢
Wsyuenne croco6os XUMHYECKAMH BEILIECTBAMHB
pazzienienus cMeceii(c COOTBCTCTBHIL C
HOMOIIBIO MATHKTA). HHCTPYKIHEH
Tpaxmuueckue pabomol: TIpH BBITIOIHEHIH
Ne 1. TIpasuina paGoTsl B HpaKTHIECKOH
71a60PATOPUH HUIIPUEMBI paborsr Ne 1. )
o6pamienns ¢ 1TaGopaTOPHEIM Bricrpansats passepHyTere
0BOpyIOBAHHEM. THCHMEHHBICH YCTHBIS
Ne 2. Paznenenue cmeceii (na SHT{E’S;LZEE;P;Z;?%HHM ;
HIPUMEPCOYHUCTKH IIOBApECHHOM
COJ'II/I) CIIPaBOYHBIX MaTCpPUaJIOB,
IPAaMOTHO HCII0JIb30BaTh
W3Yy4EHHBIN MOHATUHHBIN
anmapar Kypca XUMUH
Beiecrsa u 15 ATOMBI ¥ MOJICKYJIBI. OmnpeznensaTs Npu3HAKu Pa3BuBarh https://m.edsoo.ru/ONNXR1
XUMHYECKHUEC XHUMHYCCKHE XAMUYECKUX peaKHHﬁ, IIO3HABATCIbHBIC VFO
peaKuu aneMeHTsl. CHMBOJIBI YCIIOBUS UX HUHTEPECHI C
XUMHYECKUX npoTekaHus. OOBICHATH ya€rom



https://m.edsoo.ru/ONNXR1

aneMeHTOB. [IpocTrie

U CJIO’KHBIC BEIECTBA.
ATomMHO-
MOJICKYJISIPHOCYYCHHE.
Xumnueckas Gopmyna.
BasieHTHOCTHATOMOB
XHUMHYECKHX DJIEMEHTOB.
3aKOH MOCTOSHCTBA

COCTaBa BEIECTB.
OTHOCHUTENIbHAS aTOMHAs
Macca.

OTHOCHUTENBHAs
MOJIEKYIISIpHasl Macca.
MaccoBast 10J11 XUMHUYECKOr0
9JIeMEHTAB COCTUHEHHUH.
KomnmuectBo BemecTBa. Moib.
Momnsprasmacca.
BsanmocBsi3b KondecTBa,
MacChl ¥ YKCia CTPYKTYPHBIX
eIMHUIL BemecTBa.PacuéTsl o
(opmynam XUMHYECKUX

COCMHEHUH.
duznueckue u
XUMHUYECKUE SIBJICHUS.
Xumudeckass peakuus |
e€  Ipu3HAKM. 3aKoH
COXpaHEHHS MacChl
BEIIECTB.

XUMHUYECKUE ypaBHEHUS.
Knaccudukauus

XUMHYECKUX PeaKIui
(coenuHEHUs], pa3IOKEHUs,

CYIIHOCTh (PUBHYECKUX

U XUMHYECKHX SIBICHHUI

C TOYKHU 3pCHHUSATOMHO-
MOJICKYJISIPHOTO YUCHUSI.
Knaccupunuposar

b XUMHYECKHE

peakiuu (110

YHCITYy U COCTaBy
pearupyronmx u
o0pazyrommxcs

BEIIECTB).

CocTaBnsiTb HOpMyYIIbI
OMHApHBIX BELIECTB 10
BAJICHTHOCTH U OTIPE/ICISITh
BaJICHTHOCTH 1O hopMyIam
BelecTB. PaccraBisaTh

K03 ULHEHTHI

B YPaBHECHHUSAX

XUMHYECKUX PEaKLIHiA.
Hab6monaTte n

OIHUCHIBATh 0OBEKTHI

HPH IPOBEICHUH
JIEMOHCTpaLUi U
11a00paTOPHBIX

OTIBITOB.

[TpoBOAUTH BHIYUCIICHHUS IO
(hopMyliaM XUMHYECKHX
COCIMHEHUI M ypaBHEHHSM
XUMHYECKHUX PEaKIHil.
ITpumensaTs

€CTECTBEHHO-
Hay4YHbIEMCTO1bI

WHIUBU/IYaIbHBI
X HHTEPECOB,
CIIOCOOHOCTEH,
JNOCTHXCHUH.

IleneBoii

OpHMEHTHP:
HEHHOCTH
HAY4YHOI' 0
MO3HAHHS




3aMelleHns,00MeHa).
Xumuueckuii 3xcnepumenm:
Jlemoncmpayuu:
®duznyeckue CBOWCTBA
00pa3noB HEOPTaHUIECKUX
BEIIECTB — METAJLIOB U

HEMETAaJLIOB.

O06pa3usl BCILECTB
KOJIHYECTBOM 1 MOJIb.
dusnueckue SIBJICHHS
(mnaBiaeHHe BOCKA, TasHHE

JIbJIa, PacTUpPaHHE caxapa
B CTYIIKE, KATIEHHE U
KOH/ICHCAIIUSIBOIBI).
XHUMUUYECKHE SIBIICHUS
(ropenue cBeuH,
MPOKAJIMBaHNUE MeIHON
MIPOBOJIOKH,
B3aUMO/ICHCTBHE COMIBI HITH
Mena

C COJISIHO# KHCIIOTO}).
Ha6nronenue

MPH3HAKOB POTEKAHUS
XUMHYECKUX PEaKInit
(paznoxeHuecaxapa,
B3aMMOJICHCTBHE

CcepHOH

KHCJIOTHI ¢ XJIOPHIOM Oapws,
MOJTyYCHHUECH PA3IOKCHUE
ruapokcuna meau (11) npu
HarpeBaHuy,
B3aUMOJIEHCTBHE

Mo3HaHust (B TOM

qycie HaOIoaeHue,
MOJICIUpPOBaHHE,
9KCIEPUMEHT U

OCHOBHBIE OIIepaIU
MBICTUTEITEHON
NIeATeTbHOCTH

(cpaBHEHHE,
KIaccu(uKarms)
BeicTpanBath pa3BEépHyThIC
MHCbMEHHBICH YCTHBIC
OTBETHI C OIIOPOH Ha
HHPOPMALUIO U3 yIeOHUKA U
CIPAaBOYHBIX MAaTEPUANIOB,
TPaMOTHO UCIIONB30BaTh
W3YYEHHBIN MOHATUHHBIN
armapar Kypca XuMHU




kKeJie3a C paCTBOPOM
cosu me (11).OmbiThI,
WILTIOCTPUPYIOLIHE

3aKOH COXpaHEHHUs

MAaccCHl.

Jlabopamopnvle onvimut:
Co3snganue

MoIee

MOJIEKYIT

(mmapocrepkHe

BBIX).

Onucanue GU3HIECKUX
CBOICTB 00pa3LOB
HEOPraHUYECKUX BEIIECTB
—METaJIOB ¥ HEMETAILIOB.
HaGmronenue dpusnueckux
(TIaBJIEHHE BOCKA, TasHHAE
TbJ[2) ¥ XUMHIECKIX
(ropeHue cBeuH,
MIPOKAJIMBaHUE MEIHOM
HPOBOJIOKH) SIBJICHHH.
Habmonenue u omcanue
[IPU3HAKOBIIPOTECKAHUS
XUMHYECKHX PeaKIui
pa3Hle THUIIOB.
Boviuucnenus:
OTHOCHUTEIBHOMI
MOJICKYJISIPHOH Macchl
BELIECTB, MOJISIPHON MAacCHhl,
Macchl BEIIECTB, MACChl U
KOJINYECTBA BEILIECTBA,;
MacCOBOH J0JIM XMMHYECKOTO




JJeMeHTa
10 opMyIie COCMHEHHUS; 110
YPaBHEHHSIM XHMHYECKUX
PeaKIHii:KOJMYECTBA, MacChl
BEIECTBA [10 H3BECTHOMY
KOJIMYECTBY, MAacce pearcHToB
WK IPOJYKTOB PEaKIUH

Pasjen 2. BaxkHeiinine npeacraBuTes i Heopranunveckux Beutects (30 yacoB)
2. | Bosayx. 6 Bo3myx — cmech rasos. Hcnons30Barh Pa3BuBarh https://m.edsoo.ru/D5BORT
1 Kucnopoa. Cocras Bo3nyxa.Kucnopon — XUMHYECKYIO CUMBOJIUKY nosHaBaTenbHble | Y30
TTousitue 00 3JIEMEHT U IIPOCTOE JUTSL COCTaBIICHUS (hOPMYIT HHTCPCCHI C
oKcHaax BemecTBo. Haxoxaenue BEILECTB, MOJIEKYJIIPHBIX y4eTOoM
KHCIIOpoIa YpaBHEHUH XUMHYIECKUX WHIUBHTYaJIbHBI
B Ipupoje, pusnyeckue u peakiuii ¢ yuactiem X HHTCPECOB,
. CcrocobOHocTEH,
XUMHUYECKHE CBOMCTBA KHCJIOpOJIa. N
JIOCTHIKCHHUM.
(peakuuu ropeHus). XapakTepu3oBaTh
Oxcunpl. [Ipumenenue (onHCHIBaTH) COCTAB Ienesoii
kucioposa. CriocoOst BO3/yXa, GU3HUYECKUE U OpHEeHTHD:
MOJTy4eHHsI KUCIOPOo/ia B XHUMHUYECKHE CBOMCTBA HeHHOCTH
nabopaTopuu 1 KHCIIOPO/1a, COCOOBI ero HAYYHOTO
[IPOMBIIUICHHOCTH. MOJTyYEHHUS, TPUMEHECHHE MO3HAHMS
Kpyrosopor W 3Ha4Y€HHE B IPUPOLEC U

Kkucaoposa B npupoe. O30H —
aJIOTPONHAsE MOM(HUKAIIUS
kucnopoja. TemnoBoii 3¢ ekt
XUMHMYECKON peakiuH,
TEPMOXHMUYECKHE
YpaBHEHUS, K30~

U SHJIOTEPMHUYCCKUE

peakuuu. TommuBo:yroas u
MeTaH. 3arps3HeHue

BO3/lyXa, YCHUJICHHE
MTApHUKOBOTO 3P deKTa,

JKM3HH YeJIOBEKa.
CpaBHUBAThH

peaKIKu TOpeHus
HUMEJIEHHOTO
OKHCIICHHS.

OOBACHATb  CYLIHOCTh
9KOJIOTMYECKUX
po0JseM, CBSI3aHHBIX C
3arps3HEHUEMBO3IyXa.
CrnenoBaTh paBUiIamMm
Oe3omacHoi paboThl B
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paspylieHie 030HOBOTO
CJI05L.

Xumuueckuit Ikcnepumenm:
Jemoncmpayuu:
KauecTBeHHOE OnpeeneHne
COJICP)KaHUSAKUCIIOPO/Ia B
BO3/yXE

[onyuenue, cobupanue,
pacro3HaBaHUEH U3yYCHUE
CBOMCTB KHCIOPOJA.
Habmonenue
B3aMMOIEHCTBHS BEMIECTBC
KHCIIOPOJIOM U YCIIOBHS
BO3HUKHOBEHHSI 1
MIPEKPAIICHHSI TOPCHUS
(moxapa).

JlabopamopHoiii onvim:
O3zHakoMIIeHHE ¢ 00pa3namMu
OKCHJIOB HOTIMCAaHHE UX
CBOWCTB.

Ipaxmuueckas paboma:.

Ne 3. Iony4enue u cobupanue
KHCJIOPO/Jia, H3yYCHHUE €ro
CBOWMCTB.

Buiuucnenus:

MOJIEKYJISIPHOH MacChl
KHCIIOpOJIa ¥ 030Ha Ha
OCHOBaHUU aTOMHOM
MACCBHIXUMHYECKOTO
JJIEMEHTA;

KOJIMYECTBA, MACCHI BEIIECTBA
10 YPaBHEHHUSIM XUMHYECKUX
peaxIuit

nabopaTopuu pu
YCIIOJIL30BaHUH
XHMHYECKO MOCY/IbI U
000pyI0oBaHMs, a TAKKE
npaBuiIaM 00parieHus ¢
TOPIOYMMH BELIECTBAMHU.
[InanupoBath 1
OCYILECTBIISITH HA
NpPaKTUKE XMMHYECKHE
SKCIIEPUMEHTBI, IPOBOJIUTH
HaOJII0/IeH s, IeaTh
BBIBO/IBIIIO PE3YJIbTaTaM
9KCHEPUMEHTA

IIPY MTPOBEICHUHN
11ab0PaTOPHBIX OTIBITOBU
HPaKTUYECKON pabOTEL.
Boruucnsiars

KOJIMYECTBO
BEIECTBa,00bEM

rasa 1o ¢gopmynam.
VY4acTBOBaThH B
COBMECTHOI1 paboTeB
rpymre.

BeicTpanBate pa3sBEpHYTBIE
MTUCbMCHHBICH YCTHBIC
OTBETHI C ONTOPOU

Ha UHGOPMALUIO U3
yueOHHUKA U CIIPaBOYHBIX
MaTepHualioB, IPaMOTHO
UCTIOJIB30BaTh N3yYCHHBIH
MOHATUHHBIAANTIApAT Kypca
XUMHHU




Bognopon.
Tlonsrue o
KHCIIOTaX U COJISIX

Bonopon — anemeHT u
IIPOCTOE BEILIECTRBO.
Haxoxnenue

BOZIOpOZA

B IIpHpOJIe, PU3NIECKHE 1
XAUMHUYECKUECBOICTBA,
MIPUMEHEHHE, CTIOCOOBI
nonydeHust. Kuciorst u
COJIH.

Mornsipablii 006EM

ra3oB. Pacuérsino
XUMHYECKUM

YpaBHEHUSIM.

Xumuueckuii 3xkcnepumenm:
Lemoncmpayuu:
Ionyuenue, cobupanue
Mpacro3HaBaHKE BOJIOPOIA.
BsanmopeiictBue Bojopoaa
¢ okcuommenu (11).
JlabopamopHyiii onvim:
BsaumopelicTBrie KUCIOT C
MeTaJulaMu.
IIpakxmuueckas paboma:

Ne 4. Tlomrydenue u cobupanue
BOJIOPOIA,M3YUCHUE €r0
CBONCTB.

Buiuucnenus:

00BEMa, KOJIMYeCTBa
BEIIIECTBA ['a3aIl0 ero
HU3BECTHOMY

KOJINYECTBY BEILIECTBA

ni 00beEMy;

00BEMOB Ta30B 0 YPABHEHHIO

PackpbIBaTh cMBICT
U3y4aeMbIX IOHATUH U
IIPUMEHATH 3TU TOHATHUS U
OIHCAHUNCBONCTB BEIIECTB
U UX NPEBpaIICHUH.
XapakTepu3oBaThb
(omHCHIBATD)

(usnueckue u
XMMHUYECKHE CBONCTBA
BOJIOPO/Ia, CIIOCOOBI €ro
TIOJTIYYCHHS,

IIPUMEHEHHE.

Cobupatb pubop

JUISL IOJTYYeHUS
BOJOPOJA.

Hcnone3oBath
XUMHYECKYIO
CHUMBOJIUKY ISt
coCTaBIIEHUs POPMyIT
BEILECTB, MOJIEKYJISIPHBIX
YpaBHEHMH XUMHUYECKUX
peakuuii ¢ yqactiuem
BOJIOPOJIA.

BBIUHCIATE MOJISIPHYIO
Maccy BEIECTB;
KOJIMYECTBO BELIECTBA,
00BEM rasza, maccy
BEILIECTBA,

[TpoBoauTH pacy&Thl IO
YpaBHEHHUSIM XUMHYECKHX
peaxIMii: KOJIUYeCTBa,
00BEMa, Macchl BEIIECTBA 110

dopmupoBath
OTBETCTBEHHOE
OTHOIIIEHUE, KaK
IpaXJaHUHA 1
oTpeOuTENs B
YCIOBHSAX
B3aMMOCBS3H
TIPUPOTHOMH,
TEXHOJIOTHIECKO
1 ¥ colMaIbHOU
cpen.

IeneBoii
OPHEHTHP:
IKOJIOTHYECKOe
BOCIHUTAHHE

Pa3BuBarth
MMOo3HaBaTeIbHbBIE
HHTEPECHI C
y4€ToM
WHUBU/TyabHBI
X MHTEPECOB,
CITOCOOHOCTEH,
JOCTHKEHHUH,

eneBoii

OpHMEHTHP:
HEHHOCTH
HAYYHOI'0
TO3HAHHS

https://m.edsoo.ru/5D61JZ6
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pC€akuu Ha OCHOBE 3aKOHa
00BEMHBIX OTHOILIEHHUITA30B

N3BECTHOMYKOJINYECTBY,
00BEMY, Macce peareHTOB
WIH TIPOJYKTOB PEaKIIIH.
CreoBaTh npaBUiIaM
6e30macHoii paboTH B
nabopaTtopuu mpu
UCTIOIb30BAHUU
XUMUYECKOH MOCy/Ibl U
000pyOoBaHUs, a TAKXe
npaBHIaM OOpalleHHus ¢
TOPIOYUMH BEIECTBAMH B
OBITY.

[ImanupoBats u
OCYILECTBIISITH HA
MPaKTUKE XMMHYECKHE
9KCIEPUMEHTBI,

MPOBOJUTH HAOMIOACHUS,
JieNIaTh BEIBOJIBIIIO
pe3yabTaTtaM SKCIEepUMEHTa.
V4acTBOBAaTb B COBMECTHOI
pabote B rpymmne

Bona. PactBopsl.
ITonsitue
00 OCHOBaHHSX

®Dusnyeckre CBONCTBA
BOJbI. Bosa kak
PacTBOPUTEINb.
XUMUYECKHE CBOWCTBA
BO/IbI.

OcHoBanusi. PactBopsl. Posib
PacTBOPOB B IIPHPOJIE UB
JKU3HH YEJIOBEKa.
Kpyrosopot Bozp!

B Npupo/e. 3arps3HeHue
npupoHbIX BoJ. OxpaHa n

PackpbIBaTh cMBICT
U3y4aeMbIX OHATHH U
MIPUMEHSATH T MOHATUSA NIPU
OTIMCaHUHICBOWCTB BEILIECTB
U X TIPEBPALCHUH.
XapaxkTepu3oBartb
(usnYecKre NXUMHYECKHE
CBOWCTBa BOJIBI, €€ POJIb KaK
pacTBOPUTENS B IPUPOIHBIX
npoueccax. CocTaBiaTh
YpaBHEHUS] XUMHUYECKUX

®dopmupoBath
OTBETCTBEHHOE
OTHOIIEHHUE, KaK
TpaXxJaHuHa U
norpedurens B
YCIOBHSIX
B3aHMOCBSI3H
TIPUPOTHOM,
TEXHOJIOrH4EeCKOi
U COLMANIbHOM
cpex.

HeneBoii

https://m.edsoo.ru/M1315KJ
BM
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OYHCTKA IPUPOTHBIX BOI.
Hacrlmenunsie u
HEHACBIILEHHBIC PACTBOPBIL.
PactBopuMoOCTS BeniecTs

B Bojie. MaccoBas

JOJIS BEIIIECTBAB

pacTBope.

Xumuueckui IKCnepumeHm:

Jlemoncmpayuu:
PacTBopenue BelecTs
C pPa3IM4HOU
PacTBOPHMOCTBIO.
BsaumogeiicTBre BOIBI C
MeTalaMU(HaTpueM U
KaJIbIIHEM).
WccnenoBanue
PacTBOPOB KHCJIOT U
[Ie09ei ¢ TOMOIMIBIO
HWHAUKaTOPOB.
Jlabopamopnvie onvimot
UccnenoBanue
ocoOeHHOoCTEH
pacTBOPEHUS BEIIECTB C
pa3IMYHOU
PacTBOPHMOCTBIO.
[IpuroroBnenue pacTBOpOB
¢ onpenenéHHON
MaccoBOH nonei
pacTBOPEHHOTO
BEIIIECTBA.
Ipaxmuueckas paboma
Ne 5. [IpuroroBienue

peaxIuii ¢ yqacTHeM BOIBI.
OOBSICHATH CYIIHOCTh
IKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM
MIPUPOIHBIX BO, CIIOCOOBI
OYHMCTKH BOJBIOT IIPHUMECEH,
MepbI [0 OXpaHe BOJ OT
3arpsi3HEHUs.
[InanupoBaTh 1
OCYILIECTBIIATH

Ha [PaKTHKE

XUMHUYECCKHUC
9KCHEPUMEHTBI,
MPOBOJIUTH

HaOJIIOIEHUS,

Jie1aTh BBIBOIBI

TI0 pe3ysIbTaTam
IKCHEPUMEHTA

npu

MPOBE/ICHUH
11ab0paTOPHBIX

OTIBITOB U

MIPaKTHYECKOU

paboThI.

CreioBaTh IIpaBUiIaM
Oe3omacHoi paboThl B
nabopaTtopuu mpu
UCTIOJIb30BaHUHU
XUMHYECKOU TTOCYABI U
000pyIOBaHUS.
ITpoBOAUTH BBIYHMCIICHUS C
MPUMEHEHUEMITOHSTHS
«MaccoBast I0JIsI BELIeCTBa

OpHEHTHP:
IKOJIOTHYECKOE
BOCIUTAHHE

Pa3BuBath
MO3HABaTEIbH
BIC HHTEPECHI C
yuéTom
HWHAUBUIYaTbH
BIX HHTEPECOB,
CII0COOHOCTEH,
JIOCTHIKCHHM.
LeaeBoii
OpHMEHTHP:
EHHOCTH
HAYYHOTO
MO3HAHHUS




pacTBOpoB
¢ onpenenéHHOM MacCOBOU
JI0JIEpPaCTBOPEHHOTO
BelleCTBA. Buluucienust:

C UCTIOJIB30BaHUEM HOHITHUS
«MaccoBasioIs BEIecTBa B
pacTBope»

B pacTBOpE».
BeicTpanBate pa3sBEpHyTHIE
HChMEHHBIEN YCTHBIE
OTBETEHI C ONOPOH

Ha HHPOPMALIUIO U3
yueOHHUKa U

CNPaBOYHBIX MATEPUAJIOB,
TPaMOTHO MCIIOJIb30BaTh
U3Y4EHHBIH NOHATUHHBIN
anmnapar Kypca XUMHU

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCIMHCHUH

11

Knaccudukauus
HEOPraHUYECKUX
coeaquHeHu. OKCHUIBI.
Kiaccudukanusiokcuios:
cosieoOpasyrorire
(OCHOBHBIE,KUCIIOTHBIE,
amdoTepHbIe) U
HecoJieo0pasyroIue.
HowmenxnaTypa
okcunoB. Pusndeckue U
XUMHUYECKUE CBOMCTBA
okcuoB. [lomydenue
okcu0B. OcHOBaHMS.

Knaccudukanmns ocHOBaHMIA:

WIENOYH U HEPaCTBOPHMBIE
OCHOBaHHSI.

HomenknaTypa 0CHOBaHHIA.
dusnueckuen XMMHYECKHe
CBOWCTBA OCHOBaHUIl.
[omyaerne ocHOBaHHH.
Kucnortsr.

Knaccudukanuys Kucior.
HomeHknatypa KHCIIOT.

Knaccupuuuponars
n3y4yaeMble BEIIECTBA

II0 COCTaBY 1

CBOMCTBaM.

CocraBisath (HOpMyITbI
OKCHJIOB, KHCJIOT,
OCHOBaHUH, coJIel U
Ha3bIBATh UX 110
MEXIyHapOIHOI
HOMEHKJIaType.
[Iporuo3upoBaTh CBOHCTBA
BEIIECTB

Ha OCHOBE 00IIUX
XUMHUYECKUX CBOUCTB
M3y4YCHHbBIX
KJIACCOB/TPYIIIT BELIECTB, K
KOTOPBIM OHH OTHOCSITCS.
CocraBisTh
MOJICKYIISIPHBIE
YpaBHEHUSPEAKLIHUi,
WILTFOCTPUPYIOLIHAX
XMMHUYECKHE CBOMCTBA U
CIOCOOBI MOTyYeHUS

Pa3BuBarth
[M03HaBaTeIbHbBIE
HHTEPECHI C
yuéTom
WHIUBU/yaIbHBI
X HHTEPECOB,
CII0COOHOCTEH,
JOCTHKEHUMH.

LeaeBoii

OpUEHTHP:
HEeHHOCTH
HAY4YHOT O
TMO3HAHHUS

https://m.edso00.ru/0T5A5M
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dusnveckre u
XUMHUYECKUE CBOMCTBA
KHUCJIOT. Psii akTHBHOCTH
metauioB H.H. bekeroga.
[Nomyuenne kucnoT.
Comu. Homenkmnarypa
coJsieil. dusnueckue u
XUMHYECKHE CBOWCTBA
conei. Ilorydenne coneit.
T'enernueckas cBs3b
MEXy KJTacCaMH
HEOPraHU4eCKuX
COEIUHEHNH.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

O06pasubt

HEOPraHUIeCKUX
BEI[ECTBPA3IMYHBIX
KJIACCOB.

OnbITH, WUTIOCTPUPYIOIIIE
XHUMHYECKHECBOICTBA
KJIACCOB HEOPraHMYECKUX
BEIIECTB.

Jlabopamopuvle onvimol
Omnpenenenue

pPacTBOPOB KUCIIOT U
IEeNT0YeH ¢ MOMOIIBIO
HMHIUKaTOPOB.

U3y4enue B3anMOICHCTBHUS
KHCIIOT

C MeTAUIaMH, peaKIuit
HeUTpanu3aluuu.
BsaumoneiictBre

BEIECTB M3yUYCHHBIX
KJIaCCOB/TPYIIII, a

TaKKe

MOATBEPKAAIOIIHX
TeHETHYECKYIO
B3aHMOCBSI3b

MEX/1y HUMH.
[Tpou3BoaUTh BEIYMCIICHUS
0 YPaBHEHHUSM XUMHYECKUX
PpeaKIuii.

[InanupoBats n
OCYIIECTBIISTH

Ha NpaKTHKE

XUMHYECKHE
9KCIEPUMEHTBI, TPOBOJIUTH
HaOJII0IeHH, IENIATh
BBIBO/IbI IO PE3yJIbTaTaM
9KCHEPUMEHTa IPH
HPOBE/ICHUH
11ab0paTOPHBIX OIBITOB U
MPaKTHYECKUX padoT.
CnenoBatb

npaBUIaM
6e30macHOPadoThI

B J1abopaTopun

npu

UCTIOIb30BAaHUU
XUMUYECKOU

MOCY/bI U

obopynoBaHus.
BricTpauBath pa3BépHyTHIE
MHChMEHHBIEH YCTHBIC




pacTBopa cepHOi

KHCJIOTBI C OKCHIOM

meau (I1).

[Mony4enne HepacTBOPUMBIX
OCHOBaHUIA.

BeITecHeHHE 0JHOTO
MeTaia IpyruMu3
pacTBOpa CoJIH.
Ipaxmuueckas paboma

Ne 6. Pemrenne
9KCIIEPUMEHTAIIBHBIX

3a1a4 o TEME
«Baxwnerimne KJ1aCChI
HEOPraHUYECKHUX
COEIMHEHUIT.
Boviuucnenus:
no
XUMHYECKOH
KOJINYECTBA
00BEMa, Macchl 1o
W3BECTHOMY  KOJHMYECTBY
BEIIECTBa, 00BEMY, Macce
pearcHTOB WK

YPaBHEHHUSAM
peakiuu:
BELIECTBA,

NMPOAYKTOB PeaKIHu

OTBETHI C ONOPOH Ha
nHGOPMALUIO U3 yIeOHNKA I
CNPaBOYHBIX MAaTEPHUANIOB,
rpaMOTHO HCIIOJIb30BaTh
W3yYCHHBIN MOHATHIAHBINA
anmnapar Kypca XuMHU

Pasnen 3. [lepnoauyeckuii 3aKon

u [lepnoauyeckas cucrema xumudecknx 3jemenToB [{. 1. MenneneeBa. Ctpoenue
aToMOB. XuUMH4YecKasi CBA3b. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE

eakuuu (15 yacos)

3. [eproanuec 7
1 KHI3aKOH 1
Iepnonnaec
KasiCuCTeMa
XUMHYECKHX
3JIEMEHTOB

I 1.

[IepBBble MOMBITKH
KJIacCU(pUKALUH
XMMHYECKHX
snemMeHTOB. [ToHsATHEO
IPYIIax CXOJHBIX
2JIEMEHTOB
(11eI0YHbIC 1

PackpbIBaTh CMBICI
MIEPHOUIECKOTO

3aKOHa.

OnuceIBaTh CTPOCHHE
TaOJIULIBI
«ITepuoaunueckas cucrema
XUMHYECKUXDIIEMEHTOB

dopmupoBathb
[M03HaBaTeIbHEIE
HUHTEPECHI C
yuéTom
WHUBU/yaIbHBI
X MHTEPECOB,
CII0coOHOCTEH,

https://m.edsoo.ru/TCBJBV
WEFZ
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Memnneneesa.
CrpoeHue aToma

LIEI0OYHO3EeMETbHbIe
METaJUIBI, FaJIOTeHBI,
HHEPTHBIE ra3bl). DIIEMEHTH,
KOTOpBIE 00pa3yroT
aM(OTepHbIC OKCU/IBI 1
THAPOKCUJIBL.
[lepuoanueckuii 3aKoH.
[Neproauaeckascucrema
XMMHYECKUX 3JIEMEHTOB
JI.. Menneneesa.
KopoTtkonepuronuas u
JUTMHHOTIEPHOTHASL (POPMBI
[lepuoanyeckoii cucTemMbl

XUMUYECKUX d1eMeHToB J[. 1.

Menneneesa. [lepronsr n
rpymnmbl. PU3NYEeCKuil CMBICIT
MOPSAKOBOTO HOMEPA,
HOMEPOB IIEPHOIall TPYIIIBI
JJIEMEHTA.

Crtpoenue atomoB. CoctaB
aTOMHBIX

siiep. VI30Tomel. DIIeKTpOHBI.
CtpoeHune dJIeKTPOHHBIX
o6onouek aToMOB IepBbIx20
XUMHYECKUX JIEMEHTOB
IMepuouueckoii cucremsl
JI.1. Menneneena.
XapakTepucTHKa
XUMHYECKOTO JIEMEHTa

IO €ro MOJIOKEHUIO B
[lepuoauyeckoiicucreme
JI.1. Menpneneesa.
3aKOHOMEPHOCTU

JI.1. MenneneeBa».
MonenupoBarth CTpOCHHUE
aToMa, SHEPreTHYECKUX
YpOBHEH U NOIYpOBHEHTIPH
IIOMOIIH PUCYHKOB,
JNEKTPOHHBIX
KoHpuUrypauuit

U JIEKTPOHHO-
rpaduueckux

hopmyi.

[osicusTh Puzndeckuii
CMBICI

IIOPSIIKOBOTO HOMEPA,
HOMEPOB TIEPHOJIan TPYIIIBI
JIIEMEHTA.
XapakTepn3oBartb
XMUMHUYECKHE HIICMEHTHI
MIEPBBIX TPEX NEPUOJIOB,
KaJn#, KaIbLUi 1 UX
COEIIMHEHHS 110 TIOJIOKCHUIO
B

[epuoanue

CKOM

cucreme

1.

Memnnenees

a.

OOBsICHATH 001HE
3aKOHOMEPHOCTUB
W3MEHEHHH CBOMCTB
XUMHYECKUX

JNEMEHTOB

(M3MEHEHHUE Pa/INyCOB

JOCTHKEHUH.

LeaeBoii
OpUEHTHP:
IEHHOCTH
HAY4YHOTO
TO3HAHUS

3HATh U yBaXKaTh
JIOCTHIKCHHUS
Hamrer PoauHbI
— Poccun B
HayKe U
TEXHUKE.

Henesoii
OpHEHTHP:
NaTPHOTHYECK
oe
BOCIIUTAHUE




HU3MEHEHUs
paauycaaToMoB
XUMHYECKUX DJIEMEHTOB,
METaJUIMYECKUX U
HEMETaJUTNYECKHX

CBOMCTB IO TpyIIaM U
epHoJiaM.

3nauenue Ileproanueckoro
3axkoHa ¥ [lepronndeckoin
CHCTEMbI XUMHUYECKUX
3JIEMEHTOB IS Pa3BUTHS
HayKU U

npaktuxu. .. Menzenees
— Y4Y€HBIH UrpaskJIaHUH.

Xumuueckui IKCnepumeHm:

Jemoncmpayuu:
BsaumoneiictBre
THIPOKCHIA [IMHKAC
pacTBOpaMu KHCIIOT U
IIETOYEN.
MopenupoBaHue CTPOCHUS
MOJIEKYJI TP MTOMOILH
PUCYHKOB, MOJIETIEH,
JNEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII.
Tabmuna «Ileproanveckas
CHCTEMA XUMHUYECKUX
2JIEMEHTOB

JI.1. MenneneeBa».
JlabopamopHuie onvimol
O3HakomiieHHe ¢ 00pasamMu
METAJIOB HHEMETAJLIIOB

aTOMOB,
3JIEKTPOOTPULIATENEHO
CTH, BAJICHTHOCTH)
HUX COEIUHEHUN
B IIpeZieslax MalbIX IIEPUOIOB
U TJIaBHBIXTIOATPYIII C
Y4ETOM CTPOCHHUS UX
aTOMOB; Y4acTBOBATh B
COBMECTHOI1 paboTe B nape
WU TpYIIIeE.
BeicTpanBate pa3ssépHyThIe

MMMCbMEHHBIC N YCTHBIC OTBETHI

C Omopoit
Ha HHQOPMALHIO U3
yueOHHKa U IPYrux
UCTOYHHUKOB, B TOM YHUCIIE
WnTepHera

Xumuueckas
CBSI3b.

XuMu4yeckas CBsI3b.

PackpbIBaTh cMBICT

DopmMupoBaTh
TI03HABaTENbHBIE

https://m.edsoo.ru/F6AOA8
DPF
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OKUCIIUTENBHO-
BOCCTaHOBUTEIbH
bI€ PeaKLuH

KosanenrtHas
(nonsipHast u
HETIOJISIPHAST) CBSI3b.

DIeKTPOOTPULIATETLHOCTD

XUMHUYECKUXIJICMEHTOB.
Homnnas cBsa3b. CTeneHpb
OKHCJICHUS.
OKHUCIIUTETBHO-
BOCCTaHOBHUTEJIBHBIC
peaxiuu. [Ipoeccs
OKHCJIEHUS U
BOCCTAHOBJICHHS.
Okucnurenu u
BOCCTaHOBMTEJH.
XUMUYECKUN
IKCIIEPUMEHT:
n3ydeHue o0pasioB
BEIIECTB METAJUIOB 1
HEMETAJLJIOB,
B3aNMOJIEHCTBHE
THIPOKCHIA LIHKA C
pacTBOpaMu KHCIIOT
ie04el, mpoBeieHNe
OIIBITOB,
WLTIOCTPUPYIOIINX
TIpUMEpPBI
OKHCJIHTENBHO-
BOCCTaHOBHUTEIIBHBIX
peakuuii (ropeue,
PeaKIMu pa3IoKeHus,
COCIIUHCHUS).
XuMHUECKUI
SKCIIEPUMEHT:

N3y4aeMbIX HOHSITHH.
OnpenensaTs BUA
XUMHYECKOU CBSI3UB
COCTUHCHHUU.
MonenupoBaTh
CTPOCHHE MOJICKYII
IPU IOMOIIH
PHUCYHKOB, MOJIEIEH,
JNIEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIIL.
Hcnonb3oBaTh
XUMHYECKYIO
CHUMBOJTUKY JUIsI
cocraBiieHus Gopmyn
BEIIECTB,
3JIEKTPOHHOTO OanaHca
PpeaxIuii.

OmnpenensiTe CTENeHb
OKHUCJICHHUS] aTOMOB
XUMHUYECCKUX
DIIEMEHTOB TI0
dhopmynam u
COCTaBIIATH (GOPMYIIBI
OMHAPHBIX COCTNHEHHI
10 CTETIEHN OKHCIIEHUS
aTOMOB XUMHYECKUX
JJIEMEHTOB.
OnpenensTb
OKHUCJIUTEIb 1
BOCCTaHOBHTEIb.
PaccraBnsath

K03 UIMEHTHI B
CXeMax MpPOCTHIX

HHTEPECHI C
y4€TOM
WHIUBU/TyabHBI
X UHTEPECOB,
CITOCOOHOCTEH,
JOCTHKEHUH,

eneBoii
OpHMEHTHP:
EHHOCTH
Hay4HOr0
TO3HAHHS




JleMoHCTpanuu:

OIIBITHI,
WIUTIOCTPUPYIOLIHE
MIPUMEPBI

OKHMCITUTENILHO-
BOCCTaHOBHTEJILHBIX
peakuuii (ropeHue,
peaximu

Ppa3IOKEHHsI, COCTNHCHHS)

OKHCIIUTENIBHO-
BOCCTaHOBHTEIHHBIX
peaxiuii MeToaoM
9NEKTPOHHOTO
OaJraHca.

Habironats
XUMHUYECKHE OIBITHI 1O
IUTaHy, aHAJIH3UPOBATh
Y JIeJ1aTh BBIBOJIBI.
Hcnonw3oBate UKT
JIISL CO3aHMS
MOJIEJICH, IOATOTOBKHU
MIpe3eHTalHH,
JIOKJIAJIOB IO TEME.
BricTpanBarh
pa3BEpHYThIE
MUCHbMEHHBIE U YCTHBIE
OTBETHI C ONIOPO Ha
HHPOPMALIUIO U3
yueOHHUKA U IPYrUX
WCTOYHHUKOB, B TOM YHCIIE
WnTepHera

PesepBroe Bpemst 3 uaca

OBIIEE YHUCJIO HACOB I10 ITPOTPAMME 68




9 KJIACC

Ne | HaumenoBanne Koa | Conep:xanue o0yueHus OcHoBHBIE BH/IbI Jesteabnocts | HOP
Pa3aesioB U TeEM u4ec AeATeJTbHOCTH y4aIMXCst y4HuTeds ¢
yueGHoro mpeamera | * yuerom
BO paboueii
Haco NPOrpaMMBbI
° BOCIIUTAHMS
Paznen 1. BemecTBo 1 xumnyeckue peakuuu (174acos)
1. | IloBTOpEHUE U 5 Ilepnoanyeckuii 3aKoH. XapakTepn3oBaTb XuMuueckue | GopMupoBaTh
1 | yrnyGnenue suanuii Iepuoanyeckascucrema JIEMEHTBINEPBBIX TPEX otsercTeenHoe | https:/m.edsoo.ru/EQETUT35

OCHOBHBIX pa3/ZI€JIOB

Kypca 8 kiacca

XUMUYECKUX SJICMEHTOB
J.11. Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B
HM3MEHEHUU CBOMCTB
XUMUYECKHX IIEMEHTOB
HIEPBBIX TPEX MEPUOJIOB,
KaJlnsl, KaJbLUs U UX
COCJMHCHHI B COOTBETCTBHH
C TIOJIOKEHUEM DJIEMEHTOB

B [lepuoamueckoii cucreme u
CTpOeHI/IeMI/IX aTOMOB.
CrtpoeHue BemecTBa: BUIbI
XUMHUYECKOUCBS3U. THIIBI
KPHUCTAJUTMUECKUX PEIIETOK,
3aBUCUMOCTH CBOMCTB
BEI[ECTBA OT TUIIA
KPUCTAJUTNIECKON PEIIETKU 1
BHJIa XUMHUYECKON CBSI3H.
Knaccudukaums n
HOMEHKJIATypa
HEOPraHUIECKUX BEIIECTB.
XUMHUECKHECBOMCTBA

MEPUOIOB, KAJIUS U KAJIbIUAIIO
UX TIOJIOKEHHIO B
Ilepuoauyeckoii cucreme /1.
U. Menpneneesa.
Knaccudunuposats u
Ha3bIBaTh HEOPTaHUUECKHE
BEIIIECTBA H3YYCHHBIX
KJIaCCOB.

OnuceIBaTh 00IIMe
XMMHYECKHE CBOMCTBA
BEILECTB PA3TMYHBIX
KJIaCCOB,IIOATBEPXKIATH
CBOMCTBa MTpUMeEpaMu
MOJIEKYJISIPHBIX YPaBHEHUIT
XUMHUYECKUXPEaKLuH.
OnpenensiTs BUA
XMUMHUYECKOH CBS3M UTHIT
KPHCTAJUTIECKON
PEUIETKY BEUIECTBA.
[IporuosupoBaTh

CBOMCTBa BEIIECTBB
3aBHCHMOCTH OT UX

OTHOIIICHUE, KaK
rpaxaaHUHA U
moTpeduTens B
YCIOBUSIX
B3aMMOCBSI3U
MIPUPOTHOH,
TEXHOJIOTMYECKO
1 U conuanbHON
cpen.

eaeBoii
OpHMEHTHp:
IKOJIOrMYecKoe
BOCHUTAHUE

Pa3BuBarth
MMO3HABATEIbHbI
€ UHTEPECHI C
yuéTom
WHIUBUIyabHBI
X HHTEPECOB,
CIIOCOOHOCTENH,
JIOCTHYKCHUH.

Z



https://m.edsoo.ru/EQETUT35

BEIECTB, OTHOCSIIUXCS CTPOEHHUS. Henesoii

K Pa3IM4YHBIM KJIaccaM BI)ICTpaI/IBaTL paBBépHyTbIe OPHUEHTHP:

HEOPraHHYeCKHX MMHCbMCHHBICH YCTHBIC OTBETHI LHEHHOCTH

COEIMHECHHUI, TeHETHIECKAs ¢ omopoi Hay<HOro

CBA3BHCOPIraHNUYCCKHX BEIICCTB. Ha HH(bOpMaHHIO u3 y‘-Ie6HI/IKa u rosnan

N . CIPaBOYHBIX MATEPUAJIOB,
Xumuueckuii IKcnepumenm:
) rpaMOTHO UCIIONIb30BaTh

HAemoncmpayuu: U3y4EHHBIH MOHATHIHBIAaNapaT

03HaKOMIJICHHE Kypca XHMHH

C MOJIEIISIMU

KPUCTAJUINUECK

UX PeETOK

HEOPraHUYECKHUX BEIIECTB —

METaJJIOBH HEMETAJJIOB

(rpadura u anmasa),

CIIO’KHBIX BELIECTB (XITOpUIa

HATpHsi)
OCHOBHBIE Knaccudukauust PacKpbIBaTh CMBICIT ®opmuposars | https:/m.edsoo.ru/AFNALWG
3aKOHOMEPHOCTH XUMHYECKUX PEAKLMIIIO U3y4aeMbIX OHATUH U nosnaparenbusl | LU
XUMUYECKUX Pa3IHYHBIM IPU3HAKAM (II0 NPUMEHSATD 3TU NOHATHS IPU € HHTEPECHI C
peaxiuit YUCITY HCOCTaBY OTIMCaHUHCBOWCTB BEIIECTB U yuérom

YYaCTBYIOIMX B PEAKLUH UX MIpeBpalleHHUil. MHAMBHITyaJTbHBI

BEIIECTB, 110 TEIIOBOMY Knaccupumuponats X MHTCPECOB,

s¢dekTy, Mo UIMEHEHUIO XMMHYECKHE PEaKIUH I10 CHOC06HOCTve H,

CTeTeHel OKUCIEeHUs Pa3IMYHBIM IPH3HAKAM. JOCTHIKCHIH.

XUMHYECKHX JJIEMEHTOB, YcraHaBinuBaTh o

eseBoii

10 00paTUMOCTH, 3aBI/ICI/IMOC"1;L CKOpOCTH OpHEHTHD:

IO y4acTHIO XUMUYECKON peaKknuu OT LeHHOCTH

KaTaju3aropa). pa3au4HbIX GaKTOPOB. HAYYHOTO

OK30- 1 ITporHo3upoBaTh BO3MOXXHOCTH | o3HAHUS

SHI0TEPMHUYECKUE MPOTEKAHHsI XUMUYECKUX

peakiu, IIPEBPAIIECHUIB Pa3InIHBIX 3HaTh U

TEPMOXHMHUYECKHE YCIIOBHSIX. yBaXkaTb

JOCTHXXCHUSA



https://m.edsoo.ru/AFN4LWG

YpaBHEHHUS.

ITonsiTHE O CKOpPOCTH
XUMHYECKOHpEeaKInu.
TlonsTre 06

00paTUMBIX

Y HEOOPAaTHMBIX XUMHYECKUX
peaxuusx. [Tonstue o
TOMOTEHHBIX U Te€TePOr €HHBIX
peaxuusx. [Tonstue o
Karamuse.

TloHsTHE O XUMHUYECKOM
paBHOBecuu.DakTopHI,
BIIUSIIOIME HAa CKOPOCTh
XUMHYECKOU PEeaKklnuu U
MOJIOKEHHE XUMHUIECKOTO
paBHOBecHSI.

OKHCITUTEIBHO-
BOCCTaHOBHTENbHBIEC PEAKINH,
JNIEKTPOHHBIH OaslaHc
OKHUCJIUTEIIEHO-
BOCCTaHOBMTENIBHOM peaKluu.
CocraBiieHHE ypaBHCHHIA
OKHMCIIUTEIIBHO-
BOCCTAHOBHTEJBHBIX PEAKIHI C
WCTIOJIb30BAHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.
XUMHUYECKUH IKCIIEPUMEHT:
JleMoHcTpanuu:
HccnenoBanue 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW PeaKknuu
OT BO3JICHCTBHSA Pa3IUIHBIX
(hakTopoB.

OnBITHI, WIUTIOCTPUPYIOIHE
IPUMEpBI OKUCIHTEIHLHO-

OmnpenensaTs

OKHCIIUTEIb U

BOCCTaHOBHT

ens B OBP.

CocTaBisThb

9JIEKTPOHHBIN OanaHc

peaKIum.

[IpouzBoauts

BBIYHCIICHUS 110

XUMHYECKUM

YpaBHEHHSIM.

Y4acTBOBaTh B

COBMECTHOH paboTeB

nape WM Tpymre.
BricTpanBats pa3BEpHyTHIE
MHCHMEHHBIE U YCTHBIE OTBETHI C
OTIOpOM
Ha HHPOPMALUIO U3 yueOHUKA U
CIPaBOYHBIX MaTEpHAJIOB,
rpaMOTHO UCIIONB30BaTh
M3Yy4EHHBIN OHSTHHHBINA
anmapar Kypca XMMHU

Hamrei PoauHbl
— Poccunu B
HayKe "
TEXHUKE.

IeaeBoii
OPHEHTHP:
NaTPHOTHYECK
oe BOCIIUTAHUE




BOCCTaHOBHTENBHBIX PEAKIH
(ropenue, peakuuu
Pa3IOKEHHUsI, COCIINHCHUS).
Beruncnenus:

KOJIMYECTBA BEIIECTBA, 00hEMA 1

MacChl peareHTOB UITH
MPOJIYKTOB MO
YpaBHEHHSIM XUMHYECKUX
peaximit

DIEeKTPOIUTUIECKA
STMCCOLIUALIHSL.
Xumudeck
HepeaKknun

B pacTBOpax

Teopust

INEKTPOITUTUIECKOMN
JIUCCOIHAIUY.

DIEKTPONUTH U
HEDJIEKTPOJIUTHL.

KarnoHnsl, aHHOHEL.
MexaHU3M TUCCOIHAIAT
BEILECTB

C pa3IHYHBIMU BHIAMU
XUMHYECKOU

cBs3u. CTeneHb qUCCOIUAIINH.
CuIibHBIEH clla0ble
3nexTpoauTsl. CBoiicTBa
KHCIIOT, OCHOBAHHH U COJICH B
CBETE NpEeCTaBICHAN 00
3JIEKTPOIIUTUYCCKON
nuccoruanmu. KayecTBeHHbIC
peakuu Ha noHsl. [loHsATHE O
TUAPOJIU3E COJIEH.
XUMHUYECKHH IKCTIEPUMEHT:
JleMoHcTpanumu:
HccnenoBanue
3JIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoIecca

PackpbIBaTh CMBICT
N3y4aeMbIX MOHITHIH,a TAKKe
CMBICII TEOPUH
ANEKTPOTUTUYECKON
JTUCCOLINALIUH.
OOBSICHATD IPUINHBI
9IEKTPOIIPOBOTHOCTH BOJHBIX
PacTBOPOBBELIECTB,
pasiau4aTh ciaadble U CUIIbHBIC
JNEKTPOIUTHI.
CocTaBnsTh ypaBHEHHS
JIMCCOLMALUHUKUCIIOT, [IeJI0YeH U
COJIEH, IIOJIHBIC U COKpaIEHHbIE
WOHHBIC YPaBHEHUSI XUMUYECKUX
peakiuit HOHHOTO 0OMeHa,
KpaTKHUE HOHHBIE YPABHEHUS
MPOCTHIX PEaKLUi THAPOIHN3A
coneii.
XapakrepuzoBaTb 001I1E
XMMHYECKHE CBOICTBA BEIIECTB
Pa3IUYHbBIX KJIACCOB HA OCHOBE
TEOPUH IEKTPOIUTUYECKOMN
JICCOLMALINH; TTOJTBEPIKIATh
CBOICTBa MpUMEpaMu
MOJICKYJISIPHBIX U HOHHBIX

®dopmupoBath
MO3HABATEIbHbI
€ UHTEPECHI C
y4€TOM
WHUBU/TyabHBI
X UHTEPECOB,
CIIOCOOHOCTENH,
JIOCTHYKCHUH.

IeaeBoii
OpHMEeHTHP:
IEeHHOCTH
HAY4YHOI0
MO3HAHUS

https://m.edsoo.ru/KODURS50
\AY
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JIMCCOLMALINN KHCIIOT,
IeJI04ei

¥ couieid (BO3MOXKHO
UCIIOJIb30BaHUE
BHICOMATCPHAIIOB).

OmnBITH, WUTIOCTPUPYIOLINE
NPHU3HAKH TIPOTEKAHHS
peakuuit HOHHOro oOMeHa
(oOpa3oBaHue ocajka,
BBIICJICHUE Ta3a, 00pa3oBaHue
BOJIBI).

PacnioznaBanue
HEOPraHUYECKUX BEIIECTB C
MOMOIIIBIO KAYECTBEHHBIX
peakIiii Ha HOHBL.
JlaGopaTopHBIii ONBIT:
V3ydeHue npu3HAKOB
MPOTEKAHHS PEAKIIMH HOHHOTO
o0OMeHa B pacTBOpax
AIIEKTPOJIUTOB (C
00pa3zoBaHUEM OCajIKa,
BBI/ICJICHHEM T'a3a,
o0pa3oBaHUEM BO/IbI).
TIpaktiueckas pabora: Ne

1. Pemenue
IKCHEPHUMEHTATBHBIX

3aj1a4 10 TeMe.

Buviuucnenus:

[0 ypaBHEHMSIM XHMUYECKHUX
peaximi

YpaBHEHHH XUMHYECKHX
peaKuii.

Pemath 9KCIiepUMEHTANbHBIC
3aj1audl 110 TeMe.

ITnanupoBaTth U OCYILECTBIATH
Ha NPaKTHUKE XMMHYECKHE
9KCIIEPUMEHTBI, IPOBOAUTH
HaOJIOCHHS, IeIaTh BBIBOJIBI 110
pe3ysabTaTtam

9KCIIEPHMEHTA TIPU NIPOBEACHUI
71a60pPATOPHBIX OIBITOB U
NPAaKTHYECKHUX padoT.
CreioBaTh npaBuiIaM
6e3omacHoi paboThl B
nabopaTopuu mpu
UCIIOJIb30BaHUN XUMUYECKOM
HOCYJIbI U 000PYIOBaHUSL.
IIpoBoaUTH BBIYMCICHHS 11O
XUMHYECKHM YPABHEHHSIM.
Y4acTBOBaTh B COBMECTHOM
pabote

B Mape WK IpyIIe.
BeicTpanBate passépHyThIC
MCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha HHGOPMAIIHIO U3
y4eOHHUKA U JPYTHUX UCTOYHUKOB
HH(pOpPMALINH, B TOM YHCIIE
WHaTepuera

Pa3,

nea 2. Hemerauinl u ux coequHenus (25 yacos)

I

OO0mas

4

OO11as XapakTepHCTHKA

OOBsACHATE 00IIIHE

dopmupoBath

https://m.edso0.ru/ZTN1F700
|
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XapaKTEePUCTHKA
XHMHYECKHX
snemeHToB VIIA-

TPYIIIBL.
T'anorensl

ranorenoB.OcoOeHHOCTH
CTPOCHHSI aTOMOB,
XapaKTepHBIE CTEIEHH
okucienus. CtpoeHue u
(u3nUeckue CBOMCTBA
MPOCTBIX BELIECTB —
TaJOreHoB.

XuMydeckrue CBOMCTBA Ha
npuMepe Xjopa
(B3auMoieiicTBHE C
MeTalJaMH, HeMeTaJUIaMH,
IETI0YaMH).

XnopoBogopoa. ConstHast
KHCJIOTa, XHMHYECKUE
CBOIICTBa, MOJIy4YeHue,
npuMeHeHue. JlelicTBue xiaopa
U XJIOpPOBOJIOpOJia Ha
OpraHu3M YeoBeKa.
Bakneiimme XI0puabl 1 UxX
HaX0XICHUEB MPHUPOJIC.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OIBITHI, OTpaXKAIOIINE
¢usnueckue u

XMMHYECKHE CBOCTBA
TaJIOTCHOB U UX COEIMHEHUI
(BO3MOXHO
HCII0JIb30BaHUEBUICOMATEPUAIIO
B).

O3HakomileHHE ¢ 0Opa3namu
XJIOPHUIOB (ralOreHuI0B).
JlaGopaTopHEIil OTBIT:
W3yuenue cBOICTB COJISTHOU

3aKOHOMEPHOCTU
B U3MEHCHUH CBOICTB
HEMETaJUIOB U UX
COeIMHEHUH B IpeJenax
MaJIbIX EPHOIOB U IJIaBHBIX
noarpymnn Ileproauaeckoit
CHCTEMbI XHMHUYECKUX
3JIEMEHTOB € YYETOM
CTPOEHUSI NX aTOMOB.
XapaxTepu3oBartb
(usnueckre U XUMHYECKUE
CBOMCTBa MPOCTHIX BEIIECTB
raJIOreHoB (Ha IpuMepe
XJiopa) u

CJIO’KHBIX BEILECTB
(x110pOBOIOPOMIA, XIIOpH A
HATpHs), CIIOCOOBI UX
MIOJTy4eHHUs], TPUMEHEHHE

1 3HAYCHUEB NPUPOIE U
SKH3HH YEJI0BEKA.
OnpenensTs XJI0pUI-HOHBI B
pacTtBope.

[InanupoBats n
OCYILECTBIISITEHA

IIPaKTHKE

XHUMUYECKHE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOJIIOIEHUS,

JienaTh BHIBOJIBI 110
pe3yspTaTtaM KCTIEpUMEHTa
IIPY TIPOBEICHUU
11a00paTOPHBIX OIBITOB U

MO3HABATEIbHbI
€ UHTEPECHI C
y4€TOM
WHUBU/IyaIbHBI
X UHTEPECOB,
crnocobHocTel,
JIOCTHYKCHUH.

eseBoii
OpHMEHTHP:
HEeHHOCTH
HAY4YHOT0
TMO3HAHHS

dopmupoBartb
OTBETCTBEHHOEC
OTHOIIICHUE, KaK
rpaXaaHUHA 1
moTpeduTes B
YCIOBHSIX
B3aUMOCBSI3H
TIPUPOTHOH,
TEXHOJIOTHIECKO
W ¥ colManbHOM
cpen.

eaeBoii
OpHMEHTHp:
IKO0JIOrMYecKoe
BOCHUTAHUE




kucaoTel. [IpoBenenne
KaueCTBEHHBIX Peakliii Ha
XJIOPU/I-HOHBI.

INpakruyeckas pabora

Ne 2: Tlonmyuenue colsiHOM
KHCJIOTBI, U3y4eHHE e€ CBOMCTB.
Breruncienus:

110 YPaBHEHUSAM XUMHUYECKUX
peaKIuii, ecau OKH U3
peareHTOB JaH B M30BITKE

MIPaKTHYECKUXPaOOT.
CrnenoBaTh npaBUiIamMm
6e30macHOIpaboThl B
nabopaTopuu
HPH UCTIONIB30BaHUH
XUMUYECKOHIOCYIBI
1 000pyIOBaHHS.
BsicTpanBaTh pa3sBEpHYTHIE
NNUCbMEHHBICHU YCTHBIC OTBEThI
¢ onopoii
Ha UHMOPMALUIO U3
y4eOHHKa U CIIPaBOYHBIX
MaTepHaJIoB, IPaMOTHO
HCIOJIb30BATh U3y4CHHBII
HOHSATUIHBIN

anmnapar Kypca XUMUH

Oo6mmas
XapaKTePHCTHK
AXUMHYECKUX
DIIEMEHTOB
VIA-rpynmner. Cepa u
eé coeqMHEHUs

OO6m1ast XxapaKTepHCTHKA
aneMeHToB VIA-rpynmsl.
Oco0OeHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe CTENEeHN
OKHCIICHUSL.

Crpoenue u pu3nueckue
CBOJICTBA MPOCTHIX BEIECTB —
KHCJIOPOJa U CEpBL
AJIOTPOITHEIC MOJU(UKAIIHT
KUCIIOPOJa U cepbl. XMMHUYECKHE
CBOJCTBa CepHl.

CepoBoaopoa, CTpOEHHE,
(Hu3nYecKHe U XUMHYECKHE
CBOWCTBA.

OKcubl cepbl Kak
HPEACTAaBUTEIN KUCIOTHBIX
OKCHJIOB.

CepHast KHCIIOTa, QU3HYECKUE U

OOBACHATE 00IIIHE
3aKOHOMEPHOCTUB
W3MEHECHHH CBOMCTB
JIIEMEHTOB

VIA-rpynmsr 1 ux
COEIMHEHUH ¢ yUETOM
CTPOCHUSI HX aTOMOB.
Xapaxtepu3oBatb
(uznueckre 1 XUMHYECKUE
CBOWCTBA IPOCTOTO
BEII[ECTBA CepBbl U €€
COEIMHEHUH
(cepoBOIOPOIA, OKCHIOB
cepbl, CepHOUKUCIIOTHI,
cynb(haToB), criocoObI UX
MOJTy4YCHHUS], IPUMEHEHUE U

®dopmupoBaTh
MO3HABATEIHHbI
€ MHTEPECHI C
yuéToM
WH/IMBU/IyabHBI
X HHTEPECOB,
CII0COOHOCTEH,
JIOCTHKCHUH.

IeaeBoii
OpHMEHTHP:
IMEHHOCTH
HaY4YHOro
NMO3HAHUA

DopmMupoBath
OTBETCTBEHHOE
OTHOILEHHE, KaK

https://m.edsoo.ru/P3DHMFB
09
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XUMHYeCKHe cBoicTBa (001He
KaKIpeACTaBUTENs Kiacca
KHUCJIOT U Crielu(pHIecKue).
XUMHUUYECKHE PeaKIInH,
JIeXKAIE B OCHOBE
MIPOMBIIIICHHOTO crtocoba
MOJTy4EHMS] CePHOI KHCIIOTBI.
IIpumenenue. Conu cepHoi
KHUCJIOTHI,

KauecTBEHHAs! PeaKiys Ha
cynbdaT-HoH.

Haxoxnenue cepsl u eé
COCIMHEHUIT B IPHPOJIE.
XUMHUECKOE 3arpsi3HEHUE
OKPYXKAIOILEH Cpebl
COCTMHEHUSIMI

cepsl (KHCIOTHBIE I0KIH,
3arps3HEHUEBO3/yXa U
BOJIOEMOB), CIIOCOOBI €10
MPEI0TBPAILCHHSI.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:
O3HakoMiieHHE ¢ 00pa3amMu
cepsbl U e€CoeTMHEHUAMU
(BO3MOXHO HCIIOIB30BAHHE
BH/ICOMATEPUAJIOB).
Habmonenue nponecca
o0yriMBaHHscaxapa moJ
neificTBreM
KOHLICHTPUPOBAHHOM CepHOit
KHUCJIOTBI.

Jlabopamopnuie

onvimul. 3yaenne

3HAYCHHE
B NIPUPOJIE U KU3HU
yenoBeka. OnpenensiTh
HaJIMYUe CyIb(aT-nOHOBB
pactBope.

OOBSICHATH CYIIHOCTH
3KOJIOTHYECKUXIIpoOIIeM,
CBSI3aHHBIX C
nepepadoTKoI
COEIMHEHUH CepBHI.
IInanuposats n
OCYIIECTBIISAITHHA
MPaKTUKE

XUMUYECKHE
IKCIIEPHUMEHTBHI,
MPOBOJIUTH
HaOJIIOIEHMS,

JIeJIaTh BBIBOJIBI

I10 pe3ynbTaTamMm
JKCIIEPUMEHTA.
CrnenoBaTh IpaBuiIaM
6e30macHONHPabOThI B
nabopaTopuu

MIPY UCTIOJIb30BaHUH
XUMHYECKOUTIOCY B

1 000pyIOBaHHS.
[IponsBoauts
BBIYUCIICHUS 10
XUMHYECKHM
YpPaBHEHHUSIM.
HWcnons3oBath npu
BBITIOJIHCHUHN yqe61—1mx

rpakJIaHUHA 1
moTpeduTeNs B
YCIIOBUSIX
B3aUMOCBSI3U
MTPUPOJTHOM,
TEXHOJIOTMYECKO
¥ ¥ colmaabHOM
cpen.

IeaeBoi
OpHMEHTHP:
IKOJIOTHYECKOoe
BOCIIUTAHUE




XUMHYECKUX
CBOWCTB

pa30aBieHHO

CEPHO KUCIIOTHI.
IIpoBenenne kauecTBEHHOM
peakuuu Hacynb(aT-noH 1
HaOJoieHre Ipu3HaKa eé
HPOTEKAHUS

3a7[aHHi TEKCThI yueOHUKa,
CIIPaBOYHbIE MaTepHAJIbI
(ITepromueckyro cucremMy
xumuueckuxanementon 1. U.
MenpeneeBa, TabIHILy
PacTBOPHUMOCTH KHUCIIOT,
OCHOBAHUH U COJIEH B BOJE,
9EKTPOXUMUYECKUN P
HANpPsHKEHU I METAIJIOB).
Vcnons3oBats npu
BBINIOJIHEHHH Y4EOHBIX
3alaHUil U B TIpo1iecce
HCCIEI0BATEIBCKOM
JIesITeTbHOCTH Hay4yHO-
MOMYJISIPHYIO JIUTEPaTypy
XHUMHUYECKOTO COJICPIKaHMS,
CIpaBOYHEIE

MaTepHalsl, pecypcsl lHTEpHETA

O6mas
XapaKTepUCTHKA
XUMHYECKUX
JJIEMEHTOB
VA-rpynsr.

Asor, docdop u ux
COCIIMHCHUS

10

OO01as XapakTepucTHKa
371eMeHTOB V A-TpyIbl.
OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE
CTEeNeHH

OKHCJIEHUSL.

A30T, pacrpocTpaHeHHe B
npupoze, Gu3nueckue u
XUMHYECKUE CBOKCTBA.
Kpyrosopot azora B
HpHpoJeE.

AMMHaK, ero GpusndecKue u
XUMHAYECKHECBOMCTBA,
HOJIy4EHHE U TPUMEHEHHE.

OOBsICHATH 00IHEe
3aKOHOMEPHOCTHB
M3MCHCHUHU CBOWUCTB
JIIEMEHTOB

VA-rpynmst u ux
COCZIMHEHHUH ¢ y4ETOM
CTPOEHUS HX aTOMOB.
XapakTepHu3oBaTh
(u3nyYecKre 1 XUMHYCCKUE
CBOJCTBA IPOCTHIX BEIIECTB
azora u ocdopa 1 ux
coeMHeHui (aMMuaka, coJieit
aAMMOHUSI, a30THOM
KHUCIIOTBI, HUTPATOB, OKCHAA

tdocdopa (V)u pocdoproit

DopMupoBaTh
MO3HABATEJIbHBI
€ HHTEpECHI C
y4€TOM
HWHIWBHUIyaTbHBI
X UHTEPECOB,
CITOCOOHOCTEH,
JIOCTHYKCHUH.

IeaeBoii
OpHMEHTHp:
IEeHHOCTH
HAy4YHOT' 0
MO3HAHUS

DopmupoBarthb

https://m.edsoo.ru/VOXDOUX
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Coan aMMOHHS, X
¢busnueckue u

XUMHYECKHE CBOWCTBA,
NpUMEHEHHE.
KauectBeHHas peakuus Ha
MOHBI aMMOHHSI.

A30THast KHCI0Ta, €€
noiyueHue, Gu3nUecKue u
XMMHUYECKHEe CBONCTBA
(o6mrre kak

MIpe/ICTaBUTENS Kilacca
KHCIIOT U CHel(HUYECKHE).
Hcnonp3oBaHue HUTPATOB U
coJieil aMMOHUS B KauecTBe
MHHEPaJIbHBIX YI0OPEHHI.
XUMHYECKOE 3arpsI3HEHUE
OKPYKAIOILEH Cpebl
COETMHEHUSIMH a30Ta
(KUCTIOTHBIE T0XKTH,
3arpsi3HEHUEBO3/IyXa, MOYBBI
U BOJIOEMOB).

Docdop, amIoTponHsIe
Moudukaundpocdopa,
(u3nUecKue  XUMHYECKHE
cpoiictBa. Oxcup docdopa
M) u

tochopHas Kuci0TA,
(u3nUecKue NXUMHYECKHE
CBOIICTBA, MOJTyYECHUE.
Hcnonb3oBanue pocdaro B
KauecTBE MUHEPATbHBIX
ynoOpeHuit.

XUMUYECKUN IKCTIEPUMEHT:

KHCIOTHI, pochartoB), CiocoObl
UX TOJTy4eHNUs], IPUMEHEHHE 1
3HAYCHHUE B IIPUPOJC U KH3HH
genoBeka. OpenessiTh HOHbI
aMMOHHSA 1 pochaT- HOHBI B

pacTBope.
OOBSICHATD CYIIHOCTh
9KOJIOTMYECKUX IPOOIIeM,
CBSI3aHHBIX c

HaX0IEHUEM COEUHEHUIN
azota u ocdopa

B OKpY’KaroIein

cpexe.

IInanuposats n
OCYIIECTBIISITHHA

MPaKTUKE

XUMHUYECKHE
9KCIIEPUMEHTBI, TPOBOAUTH
HaOJTI0ACHH S, IETaTh BHIBOIBI
I10 pe3ynbTaTamMm
9KCHEPUMEHTA NIPU
IIPOBEICHUH 1a00PaTOPHBIX
OTIBITOB M IIPAKTHYECKOMH
paboTsI.

CrnenoBaTh paBUiIaM
Oe3omacHoi

paboTsI B 1aboparopuu
P UCTIOJIb30BAaHUH
XUMHYECKOU TMOCYIBI U
000pyIOBaHHUSL.
[IpousBoanuTs

BBIYHCIICHUS 110
XUMHYIECKHM

OTBETCTBEHHOE
OTHOIIIEHHUE, KaK
rpaxIaHuHa U
oTpeOuTENs B
YCIIOBUSIX
B3aUMOCBSI3H
TIPUPOTHOH,
TEXHOJIOTHYECKO
1 ¥ colMaabHON
cpexn.

IeaeBoii
OpHMEHTHP:
IK0JIOTHYecKoe
BOCITMTAHHUE




JlemoHCcTpanyu:
OsHakoMIIeHHE ¢ (HU3UUECKUMU
cBoiicTBamH a3ota, pochopa
U UX COeANHEHH (BO3MOXKHO
UCIOJIb30BaHIE
BH/ICOMATEPUAIIOB).
O3HakoMIIeHHE ¢ 0Opa3namu
a30THBIX U (pochopHBIX
yIOOpeHHIA.

[Monyuenue, cobupanue,
pacro3HaBaHHE U U3y4CHUE
CBOICTB aMMHaKa.
BzaumoericTBue
KOHIICHTPHPOBAHHOW a30THOM
KHCIIOTBI C MEB0 (BO3MOXKHO
UCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).
JlaGopaTopHbIE OIBITHI:
IIpoBeneHne kauecTBEHHBIX
peaxiuii Ha HOH AMMOHHUSA U
(docdaT-uoH, u u3yueHne
NPU3HAKOB MX MPOTEKAHHS.
INpakruyeckas pabora

Ne 3: Tonyuenne aMmmuaka,
M3yYeHHE ero CBOUCTB.
Brruncnenus:

110 YPaBHEHUSIM XUMHUYECKHX
peaxmmit

YpaBHEHUSIM.
Hcnonp30Bath npu BHIOTHEHUN
Y4EeOHBIX 3aJaHHI TEKCTHI
y4eOHHUKA, CIPABOYHBIC
Marepualbl (EPHOANYECKYIO
CHCTEMY XUMHYECKUX DJIECMEHTOB
. U. Menpeneea, Tabauily
PacTBOPHUMOCTH KUCIIOT,
OCHOBAHHUM U COJIEH B BOJE,
INEKTPOXUMHYCCKHI P
HAIPSHKCHUH METaJlIoB)

N

O61as
XapaKTepHCTHKa
XUMHUYECKUX
9JIEMEHTOB
IVA-Tpymmsr.
VYraepon u

OO01was XapakTepucTHKa
aneMeHToB |VA-rpynmsl.
OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE
CTCNICHH OKUCIICHUSL.
Yruepoa, aluioTpOIIHbIE

OOBSCHATH 00IIIHE
3aKOHOMEPHOCTHB
W3MEHEHUH CBOMCTB
3JIEMEHTOB
IVA-rpynms! 1 ux
COCZIMHEHUH ¢ y4éTOM

DopmMupoBaTh
M103HABATENbHBI
€ MHTEPECHI C
y4€TOM
HUHIUBUTYalIbHBI
X MHTEPECOB,
CITOCOOHOCTENH,

https://m.edso0o.ru/JPJ200VJ
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KPEeMHHH,  UX
COEIUHEHNS

MOIU(UKALHH,
pacnpocTpaHeHHE B IPUPOJIE,
(u3nYecKue U XUMUYECKUE
CBOMCTBA.

AncopOrust.

Kpyrosopor yrieponaas
PUpOIE.

Oxcujisl yrireposa, ux
(u3nYecKue UXUMHYESCKHE
CBOICTBA, NeHCTBUE

Ha )KUBbIE OPraHU3Mbl,
MOJy4EeHHE U TIPUMEHEHHE.
DKoJIOTHYECKUE MPOOIEMBI,
CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), runoresa
rJI00AIBHOTOIIOTETLICHUSI
KJIMMara, apHUKOBBIN
sddexkr.

VronbHas KUCIIOTA U €
conu, X (PU3UYECKHE U
XHMHYECKHE CBONCTBA,
MOJyYeHUE U IPUMEHCHHE.
KauectBennas peaxius Ha
KapOOHAT-HOHBI.
Hcnonws3oBanue
KapOOHaTOB

B OBITY, MEILINHE,
MPOMBIIIICHHOCTH HCETECKOM
XO35IUCTBE.
IlepBoHavanbHbIC TOHITHS
00 OpraHHUYecKHX BelecTBaxX
KaK

0 COeIMHEHUSIX yriepoaa

CTPOEHUSI UX aTOMOB.
Xapaxtepu3oBarb
(husHYecKre 1 XUMUYECKHE
CBOMCTBa MPOCTHIX BEIIECTB
yriiepojia ¥ KpeMHHUSI i BX
COeNIMHEHNI (OKCHIOB
yriiepoza, yrojibHON KUCIOTHI,
KapOOHATOB, OKCH/IA
KpeMHUs,

KPEMHHUEBOM KHUCIOTHI,
CHJIMKATOB), CIIOCOOBI UX
MOJTy4EHHUs], IPUMEHEHUE U
3HAYCHUE B TIPUPOJIC U KU3HU
yenoBeka. OOBSICHITh
MPUYHHHO-CJIEICTBEHHYIO
CBSI3b. CTPOCHHUE BELIECTBA —
cBOIiCTBa

— MpUMEHEHHEe — Ha
MIpUMepax coeINHEHHH
yriiepoza u KpeMHHUS.
Ornpezensts KapOOHAT- U
CHJIMKAT-HOHBIB PaCTBOPE.
OOBACHATH CYLIHOCTD
IKOJOTMIECKUX MPOOIIEM,
CBSI3aHHBIX C HAXOXK/ICHUEM
YIJICKUCIIOTO Ta3a B
OKpyKarolel cpeje.
IMoarBepikaaTh 0COOCHHOCTH
COCTaBa OPraHMYecKuX
BEILECTB PHUMEpaMu
MPOCTHIX COCANHEHHH (MeTaH,
9TaH, STHIIEH, alleTHIIEH,

JIOCTHYKCHUH.

IeaeBoii
OpHMEHTHP:
HEeHHOCTH
HAaY4YHOTO
TO3HAHHS

3HaTh U
yBaXkaTh
JTIOCTHIKCHUS
Haiie PoauHbl
— Poccuu B
HayKe U
TEXHUKE.

eseBoi
OpHMEHTHP:
MaTPUOTHYECK
oe BOCIIUTaHUe




(MeraH, 3TaH, 3THIICH,
alleTUIICH, YTAHOI,
TIIULEPHH, YKCYCHas
KUCJIOTa).

IIpupoaHbie HCTOYHUKH
YIJICBOIOPOIOB(YToJib,
NPHUPOJIHBIIA ra3, HeQTh),
HPOJYKTHI HX epepaboTKu
(6eH3MH), X POIIb B OBITY U
HPOMBILIIIEHHOCTH.
Tlonsitie o GHoIOrHUECKH
B&KHBIX BEIIECTBAX: )KUPaXx,
Oenkax, yriaeBoaax —M UX poiiu
B JKH3HH Y€JIOBEKa.
MarepuanbHOe eTHHCTBO
OpraHUYEeCKHXU
HEOPraHUYECKUX COSTUHECHHH.
Kpewmnwuii, ero

(usmueckue u

XHUMHAYECKHE CBOMCTBA,
TOJIy4eHHE HIIPUMEHEHHE.
CoeMHEHHs] KPEMHUSB
npupoze. Obuue
Hpe/CcTaBICHUS

06 okcuae kpemuus (1V) u
KPEMHHUEBOUKHCIIOTE.
CHIIMKAThI, UX
HCTIOJIB30BaHKE B OBITY,
MEIUIMHE,
HPOMBIIIIEHHOCTH.
Baxneiimme ctpouTtenbHbIe
Marepualbl.KepaMuKa,

9TAHOJI, TJIMLEPUH, YKCyCHas
KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX
COEZIMHEHUH yraeposa u
OpraHUYECKHX BELIECTB.
OnuceIBaTh PoJib
0CJIKOB, KUPOB U
YIJICBOJIOB B
(yHKIIHOHHPOBAHUU
JKMBBIX OPraHH3MOB,
COCTaB IIPUPOIHBIX
HCTOYHUKOB
YIJIEBOAOPOIOB, UX
poJb

B OBITY U
MPOMBIIIEHHOCTH.
[TpoBOAUTH BHIYKCIICHUS
0 YpaBHEHUSM
XUMHYECKHX PEaKIHil.
[ImanuposaTe 1
OCYILECTBIISITh Ha
HPAKTUKE XUMUUECKHUE
IKCHEPUMEHTBI,
HPOBOJUTH
HaOJIOICHHS, [IeT1aTh
BBIBO/IBI 10 PE3yJIbTaTaM
IKCHEPUMEHTA MTPU
MPOBE/ICHUH
11a00paTOPHBIX OIIBITOB
U IPAaKTUYECKUX padoT.
CrnenoBaTh npaBHiIaM
Oe3onacHoit paboThI B
naboparopun




CTEKJIO, LIEMEHT, OCTOH,
xkene300etoH. [Tpobaembl
0€3011aCHOTrOUCIIONB30BaHUS
CTPOUTEJIBHBIX MaT€pUaIOB

B IIOBCEJHCBHOM >KH3HH.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Monenu KpuCTaLTHYECKUX
peméTox

anMasa, rpadura, GymiepeHa.
O3HaKOMIIEHHE C TIPOLECCOM
azcopOIMK pacTBOPEHHBIX
BELIECTB

AKTUBHPOBAHHBIM yIrIéM U
YCTPOWCTBOM IPOTHUBOTra3a.
O3HaKOMIJICHHE C TPOAYKIIUEH
CHJIMKATHOI HPOMBILIIICHHOCTH
(BuneoMarepuaisl: CHINKaTHAs
HPOMBIIUICHHOCTB).

Mopenu MOJIeKyYJ I OpraHUYeCKUX
BEIIECTB.

JlaGopaTopHbIii OTIBIT:
Tlonyuenue, cobupanue,
pacro3HaBaHUE U U3y4CHUE
CBOJCTB YIJICKHCIIOTO ra3a.
IIpoBeneHue kKauecTBEHHbBIX
peakuuit Ha KapOoHAT U
CHJIMKAT-HOHBI U U3y4YeHUE
NPU3HAKOB MX MPOTEKAHHS.
IpakTuueckue paboThI:

Ne 4. Tlony4eHue yriekucioro
rasa, U3y4eHHe ero CBOUCTB.
Ne 5. Perrenne
9KCIIEPUMEHTAIBHBIX 337124 110
TeMe «BaxkHeiie HeMeTalIbl

MIPY MCTOJIb30BaHIH
XHUMHYECKOH MOCYIBI
obopymoBaHus.
HUcnonw3oBats npu
BBIMOIHCHHH YI€OHBIX
3a1aHUI TEKCTHI
yueOHHKa, CIIPABOYHbBIE
MaTepUaITbI
(ITepunomaeckyro
CHUCTEMY XUMHUYECKUX
anemenTos Jl. .
MenpeneeBa, TabIAIy
PacTBOPHMOCTH KUCJIOT,
OCHOBaHUU U coJjieH B
BOJIE,
JNEKTPOXUMHUYECKUN
piaA

HAaIPSOKEHUH METaIoB)




1 UX COCAMHEHUS»
Beruncienus:

[0 YPaBHEHHUSM XUMHYECKHUX
peaxui

Pa3nen 3. Merayisl 1 ux coennnenus (20 yacos)
3. | Obwue cBoiicTBa 4 OO01was XapakTepucTHKa PackpeIBaTh cMbICH ®opmuposars | https://m.edsoo.r/GHV2L6NJ
1 | merannos XUMHYECKHX JIEMEHTOB — W3y4aeMbIX MMOHATHH U Ho3HaBaTeNbHbl | 8
MECTAJIJIOB HA OCHOBAHUH HUX NIPUMEHSATD 3TH ITOHATHUSA € UHTEPECHI C
nosioxxenus B [lepronuaeckoit IPH ONHCAHHH CBOMCTB yuéToM
CHCTEME XHMHUUYECKHX BEIIIECTB ¥ HX WHIMBUIyaTbHBI
JJIEMEHTOB NpeBpateHHil. X HHTEPECOB,
J.. MenneneeBa U CTpOECHUS OGBACHATS 06IIHe crocoOHocTEH,
aromoB. CTpOeHHE METAIJIOB. JOCTHIKCHHH.
Merananyeckas cBsi3b U SAKOHOMEPHOCTH B
U3MEHEHHH CBOHCTB .
MeTaInyecKas LeaeBoii
KpHCTaJUTNUeCKast PerérKa. SJICMCHTOB- MevTaMOB = OpMEHTHP:
DIIeKTPOXUMHYECKHI Psiz HX COCIUIHCHIH C LeHHOCTH
HAIPSKEHHH METAILIOB. YHUCTOM CTPOCHHA HX HAYYHOTO
DusnuecKue 1 XUMHUYECKHE 4TOMOB. MO3HAHUS
cBOiicTBa MeTayuioB. OOIHe XapakTepu3oBaTh
CIocoObI MOJTY4SHHUS] METAILIOB. CTPOCHUE METAILIOB, 3HaTh U
Tlonsitie obrme pusnueckue u yBaXath
0 KOPPO3HH METAJLIOB, XMMHYECKHE CBOHCTBA JOCTHKEHHS
OCHOBHBIE CIIOCOOBI 3aIUTHI X METAJLIOB. Hamueii PoauHbt
OT KOppO3HH. XapakTepru3oBaTh — Poccuu B
Crunasbl (cTans, 4yryH, obrue crocoost Hayke 1
JFOPATIFOMUHUI, OPOH3a) U UX TIOJTyHeHHs METAIIOB. TEXHHUKE.
NpUMEHEHNE B GBITY U OnuckIBaTh COCOOBI .
HpOMLIHIJ'ICHI:IOCTI/I. SALIATE METALIOB OT Henesoii .
Xumuueckuii 3kcnepumenm: KOPPO3HHL OpHEHTHP:
Jlemoncmpayuu: NaTPUHOTHYCCK

OO0pa3ibl METAIIOB U
crutaBoB. Mzydenue
PE3yJIbTaTOB KOPPO3UH

CreoBaTh paBuiIaM
6e3omacHoit paboThI B
11a00paTOPUH IIPU
UCIIO0JIb30BaHUU

0€¢ BOCIUTAHHE



https://m.edsoo.ru/GHV2L6NJ

MeTaioB (BO3MOMKHO
UCIIONB30BaHUE
BHUJICOMATEPHAJIOB).
Jlabopamopnvie onvimoi:
O3HakomiieHHE ¢ 00pa3amMu
METaJIOB UCIUIABOB, X
(hU3MYCCKUMEU CBOHCTBAMH.
Buiyucnenus:
[0 YPaBHEHHUSM XUMHYECKHX
peaxIuii,eciu oluH U3
PEareHTOB COJEPKUT IPHMECH

XUMHYECKOH TOCYIBI
obopymoBaHus.
[IpousBoanTh
BBIYHCIICHHS
0 YpaBHEHUSIM
XUMHYECKHX PEaKIHii,
€CJIM OJIUH U3 PEareHToB
COIEPKUT IIPUMECH.
VY4acTBOBaThH B
COBMECTHOI pabote B
nape WM rpymre.
Vcnons3oBath npu
BBITIOJIHEHHH
Y4eOHBIX 3aaHUH
TEKCTHI y4eOHHKa,
CIIPaBOYHBIC MaTEPHAIIBI
(Ilepronnueckyro
CUCTEMY XUMHYECKUX
anementos /1. W.
MenpeneeBa, TabIUIy
PacTBOPHUMOCTH KUCIIOT,
OCHOBaHUM U cojiei B
BOJIC,
9JIEKTPOXUMUYECKHHA
pan

HAIPSOKCHUH METAIIOB)

Baxwuetimue
METaJLTBI U UX
COCAMHECHHUS

16

[enounsie METaJUIbI:
TIOJIOKEHUE

B Ilepnoaudeckoii cucreme
xumuyeckuxsnementon .M.
MenpeneeBa, CTpOEHHE HX
aTOMOB,  HAaxXOXJCHHE B

pHpoJIe.

OOBbsACHATH 00LIME
3aKOHOMEPHOCTH B
U3MEHEHHHU CBOICTB
JIIEMEHTOB-

METaJLIOB M UX
COEZIMHEHUH B TpyIIax
¢ y4€TOM CTpOEHHs X

DopMupoBaTh
[T03HABATEIIbHBI
€ UHTEPECHl C
yuéToM
HHIMBHIyalbHBI
X HHTEPECOB,
CIIOCOOHOCTEH,

https://m.edsoo.ru/EFKQW9H
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dusnyeckre ¥ XUMUIECKUE
cBoiicTBa (Ha puMepe
Hatpus U Kanus). OKCHIBIH
TUIPOKCHIBI HATPHS 1

KaJus.

IIpumeHeHHe MeNouHbIX
METAJUIOB M UXCOCTMHEHUI.
IlenouHo3emenbHbBIE
METaJUIbl MarHuid ¥ KajabIUii:
MIOJIOKEHUE B
Ilepuoamaeckoit CHCTEME
XUMHYECKIX 3JIEMEHTOB
JI.1. MenneneeBa, crpoeHne
WX aTOMOB, HaXOXJCHHEC B
npupone. Dumsmyeckue wu

XUMHUYECKHE CBOCTBa
MarHus u KaJIbIIHsL.
Baxuetimue COCAUHEHUS

KaJIbus (OKCHI, THIPOKCHL,
conn). JKéctkocTh BOXBI M
CIoco0bI €€ yCcTpaHeHHUs!.

AJOMHUHHUIA: TTOJIOKEHUE
B [lepuonuueckoii cucreme
XUMHYECKHX
snemeHToB J.. Menneneena,
CTPOEHHE aTOMa, HaX0X/ICHUE B
TIpUpOJIE.
®Dusnyeckre U XUMHYECKUE
CBOMCTBA aTFOMUHUS.
AwmdoTepHbie CBOICTBA OKCHA
Y TUIPOKCH/IA ATFOMHHUSL.
YKeneso: monoxeHue B
Ilepnoanyeckoii cucreme

aTOMOB.
XapaxTepu3oBarb
(usnueckue u
XUMHUYECKUE CBOMCTBA
MIPOCTHIX BEIECTB
METAJJIOB U UX
COEeIMHEH NI (OKCHIIOB,
THIPOKCHJIOB, COJIEH),
CIocoO0BbI UX MOTyYEHHS,
MIPUMCHEHHE U 3HAYCHUE
B IIPUPOJIC M HKU3HH
YyesoBeKa.
YcranaBnuBath
HPUYUHHO-
CJIC/ICTBEHHYIO CBSI3b!
CTpPOCHHE BellecTBa —
cBoOlicTBa —
NpUMEHEHHE — Ha
NpUMeEpPax U3y4aeMbIX
BEILECTB.

Pacno3naBath ¢
MTOMOIIbIO
KaueCTBEHHBIX PEaKIHi
VOHBI METAJUIOB!
MarHus,

KaJIbLUS, aJIIOMUAHUS,
uHKa, kenesa (1) u
xenesa (1), memu (11).
Jloka3bIBaTh
aM(OTEepHBIi XapaKTep
OKCH/IOB ¥ TUAPOKCHJIOB
AITFOMHUHUS U [IHHKA.
[InanupoBats 1

JIOCTHYKCHUH.

IeaeBoii
OpMEHTHP:
HEeHHOCTH
HAY4YHOTO
TO3HAHHS

dopmupoBartb
OTBETCTBEHHOE
OTHOIIICHUE, KaK
rpaKJaaHuHa u
notpeduTess B
YCIOBUSIX
B3aMMOCBS3HU
MIPUPOIHOMH,
TEXHOJIOTMIECKO
# U conuanbHON
cpen.

IeaeBoii
OpHMEHTHP:
IKOJIOrHYecKoe
BOCHUTAHUE




XHMHYECKHX DJIEMEHTOB
JI.11. Menneneesa, cTpoeHne
aToMa, HaXOXJCHHE B IPHPOJIE.
DU3MYECKUE U XUMUYECKHE
cBolicTBa jkene3a. OKCHIBI,
ruapokcH bt U conu xenesa (11)
n xkene3a (ll1), ux cocras,
CBOWCTBA M MOJTy4YCHHE.
XUMUYIeCKUAN IKCTIEPAMEHT:
JleMoHcTpanmu:
OCco0EHHOCTH B3aUMOICHCTBUS
OKCHa KaJbL A U HanI/Iﬂ C
BOZOI1 (BO3MOXKHO
HCIOJIb30BaHUE
BHUJIEOMATEPUAIIOB).
OkxpauirBanue IiaMeH: HOHAMU
HATPUsI, KaJIHs U KaJIbIHs
(BO3MOYKHO HCIIOJIb30BAHHE
BH/ICOMATEPUAIIOB)
HccnenoBanue CBOWCTB
éctroit Bogpl. [Iporece
TOPEHUS XKele3a B KUCI0poIe
(BO3MOYKHO HCIIOJIb30BAHKE
BHJICOMATEPHAIIOB).
JlaGopaTopHbIe ONBITHI:
IIpoBeneHne kauecTBEHHbBIX
peakiuii Ha HOHBI (MarHus,
KaJIbIIHsI, ATFOMUHUS,
nuHKa, xenesa (1) u xenesa
(1), mezu(1l), onucanue
NPU3HAKOB X MPOTCKAHHUS.
Hccnenosanue
aM(OTEpPHBIX CBOWCTB
THIPOKCH/IA ATFOMHHHS H

OCYILECTBIISTH HA
MPAKTUKE XUMUUYECKHUE
9KCHEPUMEHTEI,
HPOBOJMTH
HaOIIOICHN, ENIaTh
BBIBO/IbI IO Pe3yNIbTaTaM
9KCHEPUMEHTa MTPU
HPOBE/ICHUH
11a00paTOPHBIX OIBITOB
Y TIPaKTHYECKHUX PaboT.
CreioBaTh IpaBUiIaM
6e3omacHoit paboThI B
nabopaTtopuu
HPH UCTIOJIB30BAaHUH
XUMHYECKOH MOCYIbl U
obopyznoBaHus.
[IpousBoauts
BBIYHCIICHUSI TT0
XUMHYECKUM
YpaBHEHHSIM.
YyacTBOBaTh B
COBMECTHOM padoTe B
Hape WM rpyie.
BeicTpanBare
pa3BEpHYTbIE
INUCbMEHHBIC U YCTHBIC
OTBETHI C OTIOPOt

Ha HHGOPMALIHIO U3 yIeOHHKA U

CIIPaBOYHBIX MAaTEPHANIOB,

TPaMOTHO UCIIOJIB30BaTh

M3y4YECHHBI MOHATHIHBINA

anmapar Kypca XUMHA




TUAPOKCHIAIIMHKA.
TIpaxmuyeckue pabomul.
Ne 6. XKEcTKOCTh BOIBI
U METOJIBI €€
YCTpaHEHHUSI.
Neo 7. Peurenue
3KCl'lepI/IMeHTaJ'lebIX 3aaa4
1o Teme «BaxkHewre
METaJUIBl HHX COEIUHEHUSY,
Buviuucnenus:
10 YpaBHEHUSAM
XUMHYECKUX PeaKIuii, ecim
OJIH U3 PEareHTOB JaH B
HM30BITKEHIIA COEPKUT
TIPUMECH;
MAacCOBOM JIOJIH BBIXOJ1a
MIPOIyKTa

peaxun

Paznes 4. Xumus u okpyzkawuias cpeia

=

BemecrBa u
MaTepHUabl B XKU3HH
YeJioBeKa

3

BeecTBa 1 MaTepuaibl B
MOBCEJHEBHOMN JKM3HH YEJIOBEKa.
BesonacHoe HCIIONIB30BaHUE
BEI[ECTB U XUMUYECKUX
peakuwuii B 6biTy. [lepBas
MOMOIIb IPH XUMHUYECKUX
0JKOTaxX U OTPABJICHUSIX.
XUMHUECKOe 3arpsi3HEHUE
OKpYy>Karolen

cpezbl (1pesenbHas JOIyCTHMAs
KOHILIEHTpaLus BemecTs. Poib
XUMHUH B pelIeHUU
9KOJOTUIECKHUX MTPOOIIEM.
XUMUYECKUN IKCTIEPHUMEHT:
JleMoHcTpanyu:

XapakTepu3oBaTh poOib
XUMUH

B Pa3IUYHBIX chepax
JIeATeNBHOCTH JIFOJICH,
OCHOBHEBIE BEIIECTBA U
MaTepHuasl,
HpHMEHSEMbIE B XKU3HH
COBPEMEHHOTO
4eloBeKa.

OOBSACHATH YCIOBHS
6e301acHOTO
UCIOJIb30BAHNS BEIECTB
U XUMHYECKHX PeaKLuit
B OBITY.

®dopmupoBaTh
[MO3HABATEIbHEI
€ UHTEPECHI C
y4éTom
HH/IMBU/IyabHBI
X UHTEPECOB,
CII0COOHOCTEH,
JIOCTHYKCHUH.

HeneBoii
OpHMEHTHP:
HeHHOCTH
HAY4YHOTO
TIO3HAHUSA

https://m.edsoo.ru/TENBWEF
7Y



https://m.edsoo.ru/TFNBWEF

N3yuenune 00pasios
MaTepHaoB

(CTBKJ'IO, CILIaBbI METAJIIIOB,

IIOJIMMEPHBIC MaTepI/IaIILI)

AHanu3upoBath U
KPUTHYECKU OIICHHBATh
uHdopmanuio o
BIIMSTHUU
MPOMBIIIEHHOCTH,
CENIBCKOTO XO35HCTBA,
TpaHCHOPTa U JIp. Ha
COCTOSIHHE
OKpPYXKalOIleH Cpefpl.
YMeTh oKa3bIBaTh
HEPBYIO IOMOLIb
P XUMHYCCKHUX
0KOTaxX U OTPaBICHUSX.
IIprHUMATE ydacTHE B
o0cyxJIeH!Hn 11pobiieM
XUMHYECKOU U
9KOJIOTMYECKON
HAaIpaBJICHHOCTH,
BBICKa3bIBaTh
COOCTBEHHYIO MTO3ULIHIO
1o npobieme u
npeJuIaraTtb BO3MOXKHbIE
myTH €

pelieHus

3HaTh U
yBaXkaTh
JIOCTHXKCHUS
Harieit PoguHel
— Poccuu B
Hayke U
TEXHUKE.

eaeBoii
OpHEHTHP:
MaTPUOTHYECK
0e BOCITUTaHHE

PesepBHoe Bpemst 3 gaca

OBUIEE YMCJIO YACOBIIO ITPOI'PAMME 68 uacos




KaJIeHI[apHO-TeMaTI/I‘IeCKOQ INIAHUPOBAaHUE

8 kiacc

Ne /i1

TeMma ypoka

KomnnuecTBo yacoB

JlaTa

OneKTpoHHBIE ITU(PPOBLIE

Bcero

KonTtponsHasie
paboThI

[Ipaktrueckue
paboThI

U3y4EHUs

00pa3oBaTenbHbIC PeCyPChl

[[MTpenmer xumuu. Posb
XAMWH B KH3HHU 4EJIOBEKa.
Tena u Berectnal]

https://m.edsoo.ru/L62DS2CZR

[[TTonsiTne 0 MeTomax
MO3HaHUsI B XUuMHuH] |

https://m.edsoo.ru/9ZJAEW050

[[ITpakTuueckas pabora Ne
1 «IIpaBuna paboThI B
nabopaTopuH U MPUEMBI
oOparneHus ¢
1a00paTOPHBIM
o0opynoBanuem»]]

https://m.edsoo.ru/L5EW4353D

[[YucTeie BemnecTBa 1
cmecu. CriocoObl
pasnenenus cmeceii]]

https://m.edsoo.ru/6TME21FW8

[[TTpaxTuueckas pabota Ne
2 «Paznenenne cmeceii (Ha
pUMeEpe OYUCTKH
MOBapeHHOH coiu)»]]

https://m.edsoo.ru/K3LS5MCRY

[[ATombl 1 MoseKybI]]

https://m.edsoo.ru/BLS04WTB8

[[Xumuueckue 3eMeHTHI.
3HaK¥ (CUMBOJIBI)
XUMHUYECKUX JJIEMEHTOB]]

https://m.edsoo.ru/AH3D4DNAX

[[TIpocThie U c0XKHBIC
BerecTBal|

https://m.edsoo.ru/DXJBSTJ95

[[ATomHO-MONEKyIIpHOE
yueHue]]

https://m.edsoo.ru/IMOBJ3QZ5

10

[[3akon mocTosiHcTBA
CoCTaBa BEIIECTB.
Xumuueckas Gpopmyia.
BasieHTHOCTH aTOMOB
XHMHUYECKUX 3JIeMEHTOB]]

https://m.edsoo.ru/IMC496FX6

11

[[OtHOCHTENBHAS aTOMHAs
Macca. OTHOcUTEIbHAS
MOJIEKyJIsIpHast Maccal |

https://m.edsoo.ru/P1ZPCIMDX

12

[[MaccoBas nosns
XUMHUYECKOTO DJIEMEHTA B
coeiMHeHUH] |

https://m.edsoo.ru/GHV58QMVE

13

[[KommngecTBO BemecTna.
Moib. Mosnsipaas maccal]

https://m.edso0.ru/368UNL5Y 2

14

[[®uznueckue u
XUMUYECKHUE SIBJICHUSI.

https://m.edsoo.ru/YZM8S6ATH



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH

Ne /i1

Tema ypoka

KonngecTBo gacos

Bcero

KonTponsHsie
paboThHI

[IpakTnueckue
paboThHI

Jlara
H3yYEHHUS

DJEeKTpOHHEIE II(PPOBBIC
00pa3oBaTeNbHbIE PECYPChI

Xumuueckas peakiusi]]

15

[[TTpu3Haku u ycaoBust
NPOTEKAHUS XUMHIECKHX
peakmii]]

https://m.edsoo.ru/N6DVNJIKQ5S

16

[[3akoH coxpaHeHHs] MacCh
BENIECTB. XUMHUUECKHE
ypaBHeHus|]

https://m.edsoo.ru/M8DS4IHVM

17

[[Boraucenus KoJiMuecTBa,
Macchl BEIIeCTBa 110
YpaBHEHUSIM XUMHUUECKHX
peakuuii] |

https://m.edsoo.ru/LUY9U3EQE

18

[[Knaccudukarmst
XUMHUYECKUX PEAKLIUI
(coenuHeHus, pas3noKeHus,
3aMeleHus, oomMeHa)]]

https://m.edsoo.ru/L4807LAGB

19

[[M. B. JJomoHOCOB —
Y4YEHBIN-DHIUKIOIEUCT.
O060011eHuE U
cHCTEeMaTH3alus 3HAHHIA]

https://m.edsoo.ru/PIWARH3AB

20

[[KouTponbHas pabota Nel
o TeMe «BemecTBa u
XUMHUYECKHE peakiun»]]

https://m.edsoo.ru/ON62SNERU

21

[[Bo3myx — cMech ra3oB.
CocraB Bo3ayxa. Kucnopon
— 3JIEMEHT U MPOCTOE
BerecTBo. O30H]]

https://m.edsoo.ru/XONONRN1P

22

[[®uznueckue n
XUMHUYECKUE CBOMCTBA
kucnopoaa (peaxiuu
OKHCJICHUSI, TOPEHUE).
[Tonsitue 06 oxcumax]]

https://m.edsoo.ru/FBS1JRKMB

23

[[CriocoObI monmydenus
KUCJIOpOJia B 1TabopaTopuu
U [IPOMBIIIICHHOCTH.
[Tpumenenue kucnopoaal]

https://m.edsoo.ru/VJWB6A2RD

24

[[TernoBoit s ekt
XUMHUYECKOHN peakiinu,
HOHATHE O
TEPMOXHUMHUIECKOM
ypaBHEHUH, K30~ U
SHIOTEPMHUUECKHUX
peakuusix]|

https://m.edsoo.ru/PNMKJIZHKX

25

[[TormnuBo (HedTh, yroib u
MeTaH). 3arpsisHeHUE
BO3]IyXa, CIIOCOOBI €ro
npeaoTBpaleHus| |

https://m.edsoo.ru/USNY5UUW?2



https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2

Ne /i1

Tema ypoka

KonngecTBo gacos

Bcero

KonTponsHsie
paboThHI

[IpakTnueckue
paboThHI

Jlara
H3yYEHHUS

DJEeKTpOHHEIE II(PPOBBIC
00pa3oBaTeNbHbIE PECYPChI

26

[[TTpakTuueckas pabota Ne
3 o teme «Ilomyuenune u
coOMpaHue KHCIIOpoIa,
U3yUYCHHE €r0 CBOUCTB]]

1

https://m.edsoo.ru/5516UHX3R

27

[[Bomopom — smemMeHT 1
MPOCTOE BEIIECTBO.
Haxosxnenue B mpupose]]

https://m.edsoo.ru/WD392ACWB

28

[[®uznueckue u
XUMHAYECKUE CBOMCTBA
Bojopoza. Ilpumenenune
Bojiopoal ]

https://m.edso0.ru/0SZ28459R

29

[[TTonsiTHE O KMCTOTAX U
cossix]]

https://m.edsoo.ru/TMWNIVC43

30

[[CriocoObI monydenus
BOJIOpoJia B Jlaboparopun] |

https://m.edsoo.ru/C9TO9UCIP

31

[[ITpakTuueckast pabora Ne
4 o Teme «Ilomydyenue u
cobupaHue BOI0PO/a,
U3yUYCHHE €TI0 CBOUCTB]]

https://m.edsoo.ru/SS3WAX33K

32

[[MosnstpHbIii 00BEM ra3os.
3akon ABorajpo]]

https://m.edso0.ru/M3KSO1QDQ

33

[[Boruncienus 00bEMa,
KOJINYECTBA BEIECTBA ra3a
0 €r0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA WU
00bEMy]]

https://m.edsoo0.ru/MXGOY304M

34

[[Berarcnenust 00bEMOB
ra3oB 10 YPaBHEHUIO
peaKIuy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILICHUI
razos]]

https://m.edsoo.ru/9TQ8AXABY

35

[[Duznueckue u
XHMHUYECKHE CBONCTBA

BOJIbI]]

https://m.edsoo.ru/7AOGFZK4R

36

[[CoctaB ocHOBaHMiA.
[Toustie 06 nuaukaropax]]

https://m.edsoo.ru/IXB2W6I1VL

37

[[Boma kak pacTBOpPHUTEIIb.
Hacreimennrie u
HEHACHIIIICHHBIE PACTBOPHI.
MaccoBast 101 BeliecTBa B
pactBope]]

https://m.edsoo.ru/MKHXPOFH4

38

[[TTpaxTuueckas pabota No
5 o TeMe «IIpuroroBienue
pacTBOPOB C ONPENEITEHHOMN
MacCOBOH JOJIeH
pPacTBOPEHHOIO

https://m.edsoo.ru/\WVXUKPAUOA



https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

Ne /i1

Tema ypoka

KonngecTBo gacos

Bcero

KonTponsHsie
paboThHI

[IpakTnueckue
paboThHI

Jlara
H3yYEHHUS

DJEeKTpOHHEIE II(PPOBBIC
00pa3oBaTenbHBIC PECYPCHI

BelnecTBa»|]

39

[[KouTposnbHas pabota Ne2
no reme «Kuciaopo.
Bomopoa. Boxa»]]

https://m.edsoo.ru/JM7935DRY

40

[[Oxcumsr: cocras,
KJ1accudukarus,
HOMEHKJIaTypa]]

https://m.edsoo.ru/5TFSJINAY

41

[[TTonyuenue u
XUMHUYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
am(OoTepHBIX OKCHIOB]]

https://m.edso0.ru/8JAZ9YWS2

42

[[OcHoBanus: cocras,
KJIacCu(puKaIus,
HOMEHKJIaTypa]|

https://m.edsoo.ru/5U397HU5C

43

[[TTonyuenue u
XHMHUYECKHE CBONCTBA
ocHOBaHHi]]

https://m.edsoo.ru/GD9A28ROE

44

[[KucmoTsr: cocras,
KJ1accuukarus,
HOMeHKJIaTypa]]

https://m.edsoo.ru/Q6U4WEBKY7

45

[[TTonyuenue u
XAMHWYECKIE CBOICTBA
KUCIOT]]

https://m.edsoo.ru/Z2GCRN45W

46

[[Comu (cpennue):
HOMEHKJIaTypa, CIIoCcoObI
HOJIy‘-IeHI/ISI, XUMHUYCCKHUEC
cBoiicTBal]

https://m.edsoo.ru/JSNUIM9TJ

47

[[TTpakTuueckas padota No
6. Pemenue
IKCMEPUMEHTAIbHBIX 3a/1a4
1o TeMe «OCHOBHBIE
KJIACChI HEOPraHUYECKUX
COeMHEHU»]]

https://m.edsoo.ru/58D13JF7V

48

[[TeneTnueckas cBsA3b
MEXTy KJIacCaMu
HEOPraHMYECKHX
coeauHeHuH] ]

https://m.edsoo.ru/YDS6ZRE31

49

[[O6006mIcHNE 1
CHCTeMaTH3alus 3HAHU ]

https://m.edsoo.ru/STBUOEEYN

50

[[KonTposbhas pabora Ne3
1o TeMe "OCHOBHbIE
KJIACChI HEOPraHUIECKUX
coenuHeHni" ]

https://m.edsoo.ru/AFA7IDULD

51

[[TTepBbic OMIBITKH
KJIacCU(UKAIIUN
XAMHUYECKUX JJIEMEHTOB.

https://m.edsoo.ru/COV3CC214



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214

Ne /i1

Tema ypoka

KonngecTBo gacos

Bcero

KonTponsHsie
paboThHI

[IpakTnueckue
paboThHI

Jlara
H3yYEHHUS

DJEeKTpOHHEIE II(PPOBBIC
00pa3oBaTenbHBIC PECYPCHI

[MousiTHe O TpyIIax
CXOJHBIX 2JIEMEHTOB]]

52

[[TTepuroarueckuii 3aK0H U
[Tepuonueckas cucrema
XUMHUYECKHX dIIeMEHTOB J.
. Menneneesal]

https://m.edsoo.ru/X9F1NR3U8

53

[[[Tepuost, rpymims,
HOJrPYIIIbI] ]

https://m.edsoo.ru/NQMWWJRXN

54

[[Ctpoenue aTomoB.
CocraB aTOMHBIX sJIEp.
N3otormsi]]

https://m.edsoo.ru/IMUDOMR5H

55

[[CtpoeHue 3neKTPOHHBIX
000JI04€K aTOMOB
anemeHToB llepuoauyeckon
cuctemsl JI. W.
Menneneesa]]

https://m.edsoo.ru/T95YNV8B2

56

[[XapakTepucruka
XHMHUYECKOTO 3JIEMEHTA T10
ero MOJI0KEHHIO B
[Tepuonuueckoit cucreme
. U. Menneneenal]

https://m.edsoo.ru/YIP0O4OMDX

57

[[3naueHue
IIepnoanueckoro 3akoHa
JUTSL pa3BUTHS HAYKH U
npaktuku. 1. W.
MeHnneneeB — y4€HbIi,
MeIaror U rpakaHuH]|

https://m.edsoo.ru/SZD8XEQOP

58

[[Pe3epBHBIit ypoK.
Ob6o0enne u
cucTeMaTH3alus 3HaHui /
Bceepoccuiickas
npoBepoyHas padboTta]]

https://m.edsoo.ru/ZCQTRPO8Y

59

[[KouTposbHas pabota Ned
o Teme «CTpoeHue aToma.
Xumudeckas CBs3b» /
Bcepoccuiickas
npoBepouHas padbora]]

https://m.edsoo.ru/FTIZF99WF

60

[[@nexTpooTpHIaTeIbHOCTD
ATOMOB XUMHUYCCKUX
311eMeHTOB] ]

https://m.edsoo.ru/HZA110ED8

61

[[Monnas xumudeckas
cBsi3b]]

https://m.edso0.ru/3SY1RJIKVI

62

[[KoBaneHTHas momnsipHast
XAMHUYECKas CBs3b]]

https://m.edsoo.ru/EOL3MT2AE

63

[[KoBaneHTHas HemospHas
XHUMHYECKas CBA3b]]

https://m.edsoo.ru/9YVR3FUXI



https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI

Ne /i1

Tema ypoka

KonngecTBo gacos

Bcero

paboThHI

KonTponsHsie

paboThHI

[IpakTnueckue

Jlara
H3yYEHHUS

DJEeKTpOHHEIE II(PPOBBIC
00pa3oBaTeNbHbIE PECYPChI

64

[[Crenenb okucnenusi|]

https://m.edsoo.ru/RA6CVXM66

65

[[OxucnurensHo-
BOCCTaHOBHTEIIbHbIE

peakmuun]]

https://m.edsoo.ru/ZXNCA7DOZ

66

[[Oxucnurenu u
BOCCTaHOBHTEIH ]

https://m.edsoo.ru/QPS46Z5PU

67

[[Pe3epBHBIit ypoK.
O60061eHne u
CUCTEMATHU3aLMs 3HAHUHU 10
teMe «CTpoeHHe aroma.
Xumudeckas CBs3b»]]

https://m.edsoo.ru/4ARH7M35NF

68

[[Pe3epBHBIit ypoK.
O06o61enue u
CHCTeMaTH3alus 3HaHU ] ]

https://m.edsoo.ru/7TDNRBZ948

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

9 kJacc

No Tema ypoka

KomnnuecTBo yacos

n/n Bcero

KonTtponsHsie
paboThI

[Ipaktrueckue
paboThI

Jarta
W3YyYCHUS

DNEeKTPOHHEIE U POBBIC
00pa3oBaTenbHbIC PeCyPChl

1 |[[TTeproanyeckuii 1
3akoH. [lepuonnueckas
CUCTEMA XUMUYECKUX
anemenToB /l. U.
Menneneea]]

https://m.edsoo.ru/ECRKA90A
Y

2 |[[3akoHOMEpHOCTH B 1
W3MEHEHUHU CBOWCTB
XUMHUYECKAX
DJIEMEHTOB TIEPBBIX
Tpéx nepuoaos]]

https://m.edsoo.ru/GNJPEROFB

3 |[[Knaccudukarus u 1
HOMEHKJIATypa
HEOPraHMIECKUX
Berrects]]

https://m.edsoo.ru/WTO1WRAZ2
Q

4 | [[Bumbl xumuuecKoi 1
CBSI3H Y THITBI
KPHCTAJUTHYECKHX
pemiérox]]

https://m.edsoo.ru/UI4Y5CFRV

5 |[[KonTposbHas paboTa 1
Nel o teme
«IToBTOpEHUE N
yrayOJIeHue 3HAHHUHA
OCHOBHBIX Pa3JIeJIOB
Kypca 8 kinacca»|]

https://m.edsoo0.ru/J4X8ZN212

6 |[[Knaccudukarust 1

https://m.edsoo.ru/X8XAE7E2]



https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/ECRKA9OA
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J

n/m

Tema ypoka

KonnaecTBo gacos

Bcero

KonTponsHsie
paboThI

[IpakTnueckue
paboThHI

Jara
H3y4YEHHUS

DJNeKTpOHHEIE (D POBBIC
o0pa3oBaTenbHBIE PECYPCHI

XUMHYECKHMX PEAKIMI
10 pa3InYHBIM
npu3HaKaMm]]

[[TTonsTHE O cKOpOCTH
XUMHUYECKON PEaKIIuu.
ITonsaTue o
TOMOTE€HHBIX U
reTepOreHHBIX
peakuusix]|

https://m.edsoo.ru/6VLXCYY7
N

[[TTonsTne o
XUMHYECKOM
paBHOBecun. DakTOpHI,
BIIUSIOLIME HA
CKOpPOCTb XMMHUYECKON
pEeaKLuy U MOJI0KEHHUE
XHUMHUYECKOTO
paBHOBecHs | |

https://m.edsoo.ru/H4FH7NZN
M

[[OkucnutensHO-
BOCCTaHOBHTEIIbHbIE

peakmumn]]

https://m.edsoo.ru/648V11026

10

[[Teopus
AIEKTPOJTUTUYECKON
JTUCCOIIHAIINH.
CunbHblie U cadbie
AIIEKTPOIHTHI] ]

https://m.edsoo.ru/2KCYCLZ16

11

[[MonHbIe ypaBHEHUS
peakuuit] |

https://m.edsoo.ru/VN2SBON1R

12

[[Xumuueckue
CBOMCTBA KHUCIIOT U
OCHOBaHUI1 B CBETE
MpeICTaBICHUI 00
ANEKTPOJIUTUYECKON
nuccoranuu]|

https://m.edsoo.ru/8HH81YVXI

13

[[Xumuueckue
CBOICTBA COJIEH B CBETE
MpeICTaBICHUH 00
AIEKTPOJTUTUYECKON
Jquccorranuu] |

https://m.edsoo.ru/ETD5QTS4G

14

[[TTonsiThe o ruapoIH3e
coJeii]]

https://m.edsoo.ru/9JFRAVE8W

15

[[O6006mIcHNE 1
cucremMaru3anus
3HAHMIA]]

https://m.edsoo.ru/FEEIZRMBG

16

[[ITpakTuueckas pabora
No 1. «Pemenue
HKCTIIEPUMEHTATbHBIX
3amau»]]

https://m.edsoo.ru/7VXTFHJIT4



https://m.edsoo.ru/6VLXCYY7
https://m.edsoo.ru/H4FH7NZN
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4

n/m

Tema ypoka

KonnaecTBo gacos

Bcero

KonTponsHsie
paboThI

[IpakTnueckue
paboThHI

Jara
H3y4YEHHUS

DJNeKTpOHHEIE (D POBBIC
o0pa3oBaTenbHBIE PECYPCHI

17

[[KouTponbHas paboTa
No2 o teme
«DNEKTPOIUTHYECKAS
JTUCCOTTHAIIHS.
XHUMUYECKUE PEAKIINU
B pacTBOpax»]]

1

https://m.edsoo.ru/9RKLZDNU
X

18

[[O61mas
XapaKTEePUCTHUKA
rajioreHoB.
XHUMHUYECKHE CBOMCTBA
Ha puMepe xyiopal]]

https://m.edsoo.ru/NNYKYZF12

19

[[XmopoBoaopo.
CoJstHag KUCIOTA,
XUMHUYECKUE CBOMCTBA,
MOJy4YEeHHE,
npuMeHeHue| |

https://m.edsoo.ru/CWVSHCD2
M

20

[[TTpakTuueckas padoTta
Ne 2 o Teme
«[Tomyuenne conssHOU
KUCIIOTHI, M3y4eHUE €€
CBOMCTB»]]

https://m.edsoo.ru/PVEXIYWE
G

21

[[Beramcnenust mo
ypaBHEHUSIM
XUMHAYECKUX PEaKIHii,
€CJIM OJIUH U3
peareHToB JIaH B
n30bITKE] |

https://m.edsoo.ru/4B15H070F

22

[[O6rmas
XapaKTepUCTHKA
3remMeHToB VIA-

rpyrnbi]]

https://m.edsoo.ru/VMWKERSE
P

23

[[AnnorponHbie
MOAU(HUKAIINH CEPHI.
Haxoxaenue cepol u e€
COCIUHEHUHN B
npupoie. XUuMUICCKHE
cBoiicTBa cephi]]

https://m.edsoo.ru/CX10EU8SPO

24

[[CepoBomopon,
cTpoeHue, pusnueckne
U XUMHUYCCKHUC
cBoiicTBal]

https://m.edsoo.ru/ECGX2B40
W

25

[[Oxcumsr cepbl.
CepHnas kucinoTa,
busnyeckue u
XUMHUYECKUE CBOMCTBA,
npuMeHeHue| |

https://m.edsoo.ru/ULRFLCHH1

26

[[Xumuueckue

https://m.edsoo.ru/H7FT3NON4



https://m.edsoo.ru/9RKLZDNU
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2
https://m.edsoo.ru/PVEXIYWE
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSE
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4O
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4

n/m

Tema ypoka

KonnaecTBo gacos

Bcero

KonTponsHsie
paboThI

[IpakTnueckue
paboThHI

Jara
H3y4YEHHUS

DJNeKTpOHHEIE (D POBBIC
o0pa3oBaTenbHBIE PECYPCHI

peaxiuu, Jexariie B
OCHOBE
MIPOMBIIIJICHHOTO
croco0a MmoJTydeHus
CEpPHOM KHCJIOTHI.
XHUMHUYECKOE
3arpsi3HeHue
OKpYKAIOUIEH Cpe/Ibl
COCIMHEHUSIMU Cepbi]]

27

[[Boruucienue
MAacCOBOM JIOJIM BBIXOJA
npoJyKTa peakiuu]|

https://m.edsoo.ru/HSJE186WN

28

[[O6mias
XapaKTepUCTUKA
sreMeHToB VA-
rpynmnsl. A3oT,
pacmipocTpaHEHHE B
npupoe, GpuznyecKkue
U XUMHUYECKHe
cBoiicTBal]

https://m.edsoo.ru/WAHRMB97
6

29

[[AMMuak, ero
buzuveckue u
XUMHUYECKUE CBOUCTBA,
MOJTy4eHHUE U
npuMeHeHue] |

https://m.edsoo.ru/HZAYESF13

30

[[ITpakTu4eckas pabora
Ne 3 o Teme
«IlonmyueHne aMmuaxa,
U3y4YCHUE Ero
CBOMCTB»]]

https://m.edsoo.ru/JORP64IFJ

31

[[A3oTHas kuciora, eé
¢busnyeckue u
XUMHUYECKHE
cBoiicTBa]]

https://m.edsoo.ru/U2DYEDMY
E

32

[[Mcrmonb3oBanue
HUTPATOB U COJICH
aMMOHWUSI B KAUECTBE
MUHEPAITbHBIX
yA0OpeHUH.
XHUMHUYECKOE
3arpsi3HEHHE
OKpYKarOUIEH Cpe/Ibl
COCIMHEHUSIMHU a30Ta]]

https://m.edsoo.ru/5SHBKCIQCB

33

[[@ocdop. Oxeun
dochopa (V) u
dbocdopHas KucioTa,
¢busnyeckue u
XUMHUYECKUE CBOMCTBA,

https://m.edsoo.ru/GDQJSO3WP



https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB97
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMY
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

n/m

Tema ypoka

KonnaecTBo gacos

Bcero

KonTponsHsie
paboThI

[IpakTnueckue
paboThHI

Jara
H3y4YEHHUS

DJNeKTpOHHEIE (D POBBIC
o0pa3oBaTenbHBIE PECYPCHI

noayuenue] |

34

[[Mcmonb3oBanue
¢docdaroB B kauecTBE
MUHEPAITbHBIX
yA0OpeHUH.
3arpsi3HEHue
IIPUPOJHOM CpeIbl

docharamu]]

https://m.edsoo.ru/UAZ3HUG5V

35

[[Vrrepon,
pacrpocTpaHeHHe B
npupoze, puznyeckue
U XUMHUYCCKHUC
cBoiicTBa]|

https://m.edsoo.ru/DWOM6SUU
L

36

[[Oxcunp! yriepona, ux
¢busnyeckue u
XUMUYECKUE CBOWCTBA.
DKOJIOTHYECKHE
npo6JieMbl, CBA3aHHBIE
C OKCHJIOM yTjiepoJa

(M1

https://m.edsoo.ru/OXQAPGNC
F

37

[[VronsHast kuciaoTa u
e€ coun]]

https://m.edsoo.ru/OHQHDG6IPA

38

[[ITpakTuueckas pabota
Ne 4 o Teme
"[lonyuenue
YTJIEKUCIIOTO Ta3a.
KauectBennas peaxuus
Ha kapOoHaT-uoH"]]

https://m.edso0.ru/G2HZXQGC
8

39

[[TTepBoHayambHBIC
MOHSATHS 00
OpraHUYECKUX
BEIIIECTBAX KakK O
COCIIMHCHUSAX

yrnepoza]]

https://m.edso0.ru/30T1Z2109Z

40

[[Kpemuuii u ero
coequHeHus|]

https://m.edsoo.ru/75JXNHO0I8

41

[[TTpakTHueckas pabota
Ne 5. Pemenue
SKCIICPUMCHTAJIbHBIX
3a71a4 10 TeMe
«Baxuenmue
HEMETAJUIbI U UX
coeiMHeHUs»] |

https://m.edsoo.ru/O7E8DOD7Z

42

[[KouTponbHas pabota
Ne3 o Teme
«Baxxneimme
HEMETAJUIBL U UX

https://m.edso0.ru/S85J9UGH3



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUU
https://m.edsoo.ru/OXQAPGNC
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3

n/m

Tema ypoka

KonnaecTBo gacos

Bcero

KonTponsHsie
paboThI

[IpakTnueckue
paboThHI

Jara
H3y4YEHHUS

DJNeKTpOHHEIE (D POBBIC
o0pa3oBaTenbHBIE PECYPCHI

coeMHEHUs»]]

43

[[O6ras
XapaKTepUCTHUKA
XUMHYECKUX
AIIEMEHTOB —
METaJIJIOB.
Merannuyeckas CBSI3b
1 MeTaJuTHdecKas
KpUCTaJUTMYecKast
pemérka. Pu3nyeckue
CBOMCTBa MeTaILIOB]]

https://m.edsoo.ru/XK1GYPCO1

44

[[Xumuueckue
CBOMCTBA METAJLIOB.
DAEKTPOXUMHUECKU I
pAL HAIIPSDKEHU I
MeTauioB]]

https://m.edsoo.ru/Z7YRNPAE
w

45

[[O6mme criocoOs
MOJIYYCHUST METAILIOB.
CrutaBel. Beraucnenus
110 YpaBHCHUSAM
XUMUYECKUX pEeaKInii,
eCJIM OJIUH U3
pEareHTOB COAEPIKHUT
npumecu] |

https://m.edsoo.ru/G54GDQI2D

46

[[[Tonsitne o koppo3uu
MeTamioB]]

https://m.edsoo.ru/4AFIGDOWOW

47

[[IIenounsre
MeTasb] |

https://m.edsoo.ru/X1B4BPUW?2

48

[[Oxcumpr u
THIPOKCHIBI HATPHUS U
Kanusi|]

https://m.edsoo.ru/Q4DX0G3U9

49

[[IlenouHO3eMETBHBIC
METaJIBI — KaJbIWHA 1
MarHui]]

https://m.edsoo.ru/REOCDYO0K6

50

[[Baxuetirme
COEMHEHUs Kabius]]

https://m.edsoo.ru/CJR96CMZA

51

[[O6006mIcHNE 1
CHCTeMaTH3aIIHs
3HAHHIA]]

https://m.edsoo.ru/O5PXGG1BE

52

[[PKécTtkocTh BOIBI 1
Croco0bl e€
ycrpaHenusi] |

https://m.edsoo.ru/WFMBFTTT
P

53

[[ITpakTueckas pabora
Ne 6 o Teme
"XEécTKoCTh BOJBI U
METOJIBI €€

https://m.edsoo.ru/NFIROKB8J



https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAE
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTT
https://m.edsoo.ru/NF1ROKB8J

Ne Tema ypoka KonuuectBo yacos Hata DJNeKTpOHHEIE (D POBBIC
/I U3y4EHUs o0pa3oBaTenbHBIE PECYPCHI

Bcero |Kontponbusie| [IpakTraeckue
paboThI paboThHI

ycrpaHenus'|]

54 | [[Amomunnii]] 1 https://m.eds00.ru/9ZJ8RD1TV

55 [[AM(I)OTepHBIe 1 httpS://I’ﬂ.EdSOO.I’U/N'SK' 10J5
CBOMCTBA OKCHUIA U
rugpokcuaal]

56 |[[XKeneso]] 1 https://m.edsoo.ru/F20NJR5SR

S7 |[[Okcumsl, ruapokcuasr| 1 https://m.edsoo.ru/AIRTUBLAM
u conn xenesa (1) u P
xenesa (111)]]

58 |[[O606menne n 1 https://m.edsoo.ru/NAON6HGK
cucTeEMAaTu3aIus Z
3HaHUH] |

59 |[[TTpakTrueckas padora| 1 1 https://m.edsoo.ru/ZN7G0QSM
Ne 7. Pemenue X

IKCIIEPUMEHTAITBHBIX
3aj1a4 10 TeMe
«BaxkHeire MeTaibl
U MX COEAMHEHUN»]]

60 |[[Bbruncnenus mo 1 https://m.edsoo.ru/AYD2HESIY
YPaBHEHUSAM
XUMUYECKUX PEaKIHii,
€CJIM OJIVH U3
peareHToB J1aH B
M30BITKE WA COJAEPKUT
npuMecH. Beraucnenns
MAacCOBOM JJOJIM BBIXOJA

NpoJyKTa peakiuu]|

61 [[[O6061IeHHE 1 1 https://m.edso0.ru/B8T9VTKOP
cucreMaTrmni3alus
3HaHUH]|

62 |[[KonTposbHast paboTa 1 1 https://m.edsoo.ru/703C804GN
Ned o Teme
«BaxkHeire MeTaibl
U MX COEAMHEHUN»]]

63 |[[BermectBa n 1 https://m.edsoo.ru/OFI32JMTO
MaTepuassl B
MOBCEITHEBHOM KU3HU
yenoBeka]]

64 |[[Xumugeckoe 1 https://m.edsoo.ru/SANGYEYQI
3arps3HEHUE

OKpYy»Karotei cpepi]]

65 |[[Posib xumum B 1 https://m.edso0.ru/18Q203Y 28
pelieHnn
IKOJIOTHYECKUX
npo6iem]]

66 |[[Pe3epBHBIi ypOK. 1 https://m.edsoo.ru/DT1BAS5U4



https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAM
https://m.edsoo.ru/NA0N6HGK
https://m.edsoo.ru/ZN7G0QSM
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4

n/m

Tema ypoka

KonuuectBo yacos Hata
U3y4EHUs

Bcero |Kontponbusie| [IpakTraeckue
paboThI paboThHI

DJNeKTpOHHEIE (D POBBIC
00pa3oBaTeNbHbIE PECYPChI

O06o00111eH1E U
CHCTEMATH3ALIH
3HaHUH]|

67

O06001IeHuEe "
cucTeMaTu3alus
3HAHMIA]

[[Pe3epBHBIit yPOK.

https://m.edso0.ru/P52TJZNXV

68

O0001IeHue U
cucreMaTrni3aius
3HAHMIA]]

[[Pe3epBHBIit ypoK.

https://m.edso0.ru/TMK36TJZG

OBILEE KOJIMYECTBO 7

YACOB IIO
[TPOTPAMME

MNEPEYEHb (KOAU®UKATOP) PACOPEJAEJEHHBIX 1O KJIACCAM
MNPOBEPAEMBIX TPEGOBAHUI K PE3YJIbTATAM OCBOEHUSA
OCHOBHOMI OBPA30BATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O OBIIETO
OBPA30OBAHUA U DJIEMEHTOB COAEPXKXAHUSA 110 XUMHUHN

B ¢denepanbHBIX M pEerMOHAIBHBIX IPOIEAYypax OIEHKH KadecTBa 0Opa30BaHUs
UCIOJB3yeTCs nepeueHb (KoaudukaTop) pacnpeaeieHHbIX MO KiaccaM IMPOBEPsSEMbIX
TpeOOBaHMIA K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs U SJIEMEHTOB COJIEPKaHUs 110 XUMUHU.

8 KJIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa3oBaTe/ibHOMI
NporpaMmblI
Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbLHOM MPOTPAaMMBbI OCHOBHOTO OOIIEr0 00pa30BaHHUs
pe3yJibTara
1 [To reme: «IlepBoHayaIbHbIE XUMUYECKUE TTOHSATHUSI»



https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX IOHSATHH. aToM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOC BEIIECTBO, CIIOKHOE
BEIIECTBO, CMech (OAHOpPOJIHAS W HEOJHOPOJHAsS), BAJICHTHOCTB,
OTHOCHTENIbHAs aTOMHAas W MOJIEKYJIIpHas Macca, KOJMYECTBO
BEIIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBasl JOJsl XHUMHYECKOTO
9JIEMCHTA B COCIMHCHWH, MOJIIPHBIA 00BbEM, XMMHUYECKas pPEaKIfusl,
KIaccuUKAIUS  peakiMii:  PEeaKkIud  COCAMHEHHS,  PCaKIuu
pasJioKeHus, peakiuu 3aMeIICHUS, peaKIuu oOMeHa,
9K30- U DHIOTCPMHUUYCCKUE PEaKIMH, TEIIOBOH 3(PGEKT peakiivH,
pacTBOp, MaccoBas Joyig BemiecTBa (MPOIICHTHAs KOHIICHTPALIHS)
B pacTBOpE

1.2 WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHSTUN
Y PUMEHSTh 3TU HOHSITHS IIPU OMKUCAHUH BEILIECTB U UX MPEBpaIeHUN

1.3 UCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIUKY JUJIsl COCTaBIEHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM

1.4 pacKpbIBaThb CMBICI 3aKOHOB COXPAaHEHHMSI MAacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO Y4Y€HHs, 3aKOHa
ABorajipo

1.5 OMpEENATh BAJICHTHOCTh aTOMOB JJEMEHTOB B  OWHapHBIX
COCIMHCHMSIX

1.6 KJIaCCH(PUIIMPOBATh XUMHUYECKHE peakiuu ([0 YHUCIy U COCTaBy
YYaCTBYIOIIHNX B PEAKIIUU BEIICCTB, IO TEIJIOBOMY 3(h(HEKTy)

1.7 BBIYUCIIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB

1.8 BBIYHCIIATh MAacCCOBYIO JOJIF0O XMMHUUYECKOT0 dJIeMEHTa 1Mo (GopmyIie
COEJIMHEHHS],

1.9 BBIYHCIISITH MACCOBYIO JIOJIFO BEUIECTBA B paCTBOPE

1.10 MPUMEHSTh €CTECTBEHHO-HAYYHBIE METO bl IO3HAHUS — HAOIOICHHE,
U3MEPEHUE, MOJISIIMPOBAHUE, SIKCIICPUMEHT (pealIbHbIN 1 MBICJICHHBIN)

2 [To Teme: «BaxHeunre npeacTaBUTEIN HEOPTaHUYECKUX BEIIECTBY

2.1 PaCKpBIBaTh CMBICJT OCHOBHBIX XUMHYECKUX TTOHSTHI: OKCHUJI, KUCIIOTA,
OCHOBaHUE, COJIb

2.2 OTPENENATh MPUHAJJICKHOCTh BEIIECTB K OMPEACICHHOMY KJIacCy
COeIMHEHUH 10 popMysIam

2.3 KJ1acCU(ULIMPOBATh HEOPTaHUYECKHE BEIIECTBA




2.4

XapaKTepru30BaTh (ONMUCHIBATH) OOIIME XUMHUYSCKUE CBONCTBA BEIIECTB
pa3IUYHBIX  KJIACcCOB, NOATBEpXkKIas  OMNMCAaHWE NIPUMEpaAMU
MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI

2.5

IIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT MX
KaQ4eCTBEHHOI'O0 COCTaBa, BO3MOXHOCTHU IPOTEKAaHUSI XUMHUYECKUX
IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUIX

2.6

cleqoBaTh  MpaBWjaM  TOJIb30BaHUS ~ XMMHYECKOM  MOCYI0M
U J1abopaTOpHBIM O0OpYAOBAHMEM, a TaKXKe MpaBHiiaM OOpalleHHs
C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIIUSMH IO BBITIOJHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BemiecTB (BOJOPOAa M KHCIOPOJA), MPUTOTOBICHHIO
pacTBOPOB C ONPEIEIIEHHOW MAacCOBOM JIOJIEM PAaCTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE IKCIEPUMEHTHI
MO0 paclo3HaBaHHUIO PACTBOPOB WIEJIOUYEH MU KHUCIOT C TMOMOIIBIO
UHIUKATOPOB (JIakMYyC, (eHOIPTATICHH, METHIOPAHXK H IPYTHE)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW pEeaKIU

[To Tteme: «llepmomuueckuii 3axkoH u llepuommyeckas cucrema
xumuueckux sieMmeHToB J[.M. MenaeneeBa. CTpoeHHE aTOMOB.
Xumuueckasi CBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN»

3.1

PACKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUN: SIPO aToOMa,
DJIEKTPOHHBIA CJIOH aTOMa, aTOMHas oOpOuTanb, paanyc aToMa,

XUMHUYECKAsl CBS3b, MOJISIpPHAS W HEMOJSpHAs KOBAJIEHTHAS CBS3b,
AIEKTPOOTPULIATENBHOCTh, HMOHHAsl CBSI3b, HMOH, KAaTHOH, aHHOH,
CTEIICHb OKHCIICHHUS

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTB XUMHYCCKHUEC 3JICMCHTBI

3.3

OIKCHIBaTh U XapaKTepu30BaTh TaOJM4IHyr0 (opmy [leproamueckoit
CHCTEMbl XHMHYECKHAX OJJIEMEHTOB. pa3jiNdaTh IOHATHS <TJIaBHAs
noarpymma (A-rpymma)» u «mobounas mnoxrpymmna (b-rpymma),
«MaJtble» U «OOJBIITHE TEPHOIbI

3.4

packpsiBaTh cMbIca Ilepuognueckoro 3akona /.M. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHE MEPUONYECKON 3aBUCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJI0KeHus B [lepuoaunyeckoii cucreme

3.5

COOTHOCUTH  00O3HAU€HHUs, KOTOpble HMEITCS B  Tabiuue
«IIepnognueckas cucremMa XUMHUYECKUX AJIEMEHTOB
AWM. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOECHHUS
aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M 3apsa sipa, olIiee Yrucio
3IIEKTPOHOB U PACIIPEICICHHUE UX TI0 JIEKTPOHHBIM CIIOSIM)




3.6

OIIPCACIIATh CTCIICHDb OKHCJICHUA 3JICMCHTOB B 6I/IHapHI>IX
COCANHCHUAX

3.7

ONPENEeNSITh BUJ XWMHUYECKOW CBsI3M (KOBaJGHTHass M HWOHHAas)
B HEOPTraHMYECKUX COCIUHEHUSAX

IIpoBepsieMble 3J1eMeHTHI COAEPKAHUS

Konx [IpoBepsieMblli 27IEMEHT COJIEPIKAHUS
1 [lepBOHaYaIbHbBIE XUMHYECKUE TTOHATHUS

1.1 IIpenmer xumuu. Posb XUMUM B KU3HU 4esloBeKa. XUMHUs B CUCTEME HayK.
Tena n BemectBa. PU3NUECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BEILICCTB

1.2 [lonsiTHe O MeTOmAaxX MO3HAaHUA B XUMHUH. UHCTBIE BEIIECTBA M CMECH.
CnocoObl pazaeneHus cMecei

1.3 ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie M ClOXKHBIE BewecTBa. ATOMHO-MOJIEKYJISIPHOE
Y4EHHE

1.4 | Xumnueckas ¢opmyina. BaneHTHOCTP aTOMOB XHMHUYECKUX 3JIEMEHTOB.
3aKOH IIOCTOSHCTBA cocTaBa BewiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHocuTenpHAsg MOJIEKYJIsIpHas Macca. MaccoBasi [0S XUMHUYECKOTO
DJIEMEHTA B COCIMHEHUHU

1.5 Konnuecto Bemectsa. Moabs. Moisipaas macca. B3anMocBs3b KOJIMUECTBA,
Macchl U YHClia CTPYKTYPHBIX €IMHHUIl BewecTBa. PacueTsl mo ¢opmynam
XUMHUYECKUX COCTMHEHUN

1.6 Pu3nYeCcKre U XMMAYECKHUE SIBJIICHHUS. XMMHWYECKasl pEaKus U €€ IPU3HAKH.

3aKOH  COXpaHEHWS  MacChl  BEIIECTB. XHMHYECKHE  YPaBHCHHSI.
Knaccudukanmuss XUMUYECKHX peaknuid (COCTUHCHHS, Pa3JI0KCHHUS,
3aMelIcHHsI, 0OMCHA)




1.7

XUMHYECKAM DKCIIEPUMEHT. 3HAKOMCTBO C XHMHUYECKOM TOCYIOH,
C TmOpaBwiaMud pabOTBl B J1a0OpaTOpUM U MPUEMaMH OOpalleHUs
C J1abopaTOpHBIM 000PYTOBAaHWEM, W3yY€HHWE W ONMHUCaHUE (U3UICCKUX
CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOMIOACHUE (U3HMUECKUX
(Tu1aBiieHUE BOCKA, TasiHUE JIbJIA, PACTUPAHHUE caxapa B CTYIKE, KUIIEHUE
¥ KOHJICHCAIMS BOJbI) M XHUMHYCCKMX (FOPCHHE CBEYH, MPOKATMBAHUE
MEIHON TIPOBOJIOKH, B3aMMOJCHUCTBHE Meja C KHCIIOTOM) SBJICHHH,
HaOII0/ICHUEe U ONMUCAHHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX PEeaKIUi
(pa3nokeHue caxapa, B3aMMOJICCTBHE CEPHOU KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxenune ruapokcuaa meau (1) mpu HarpeBaHWH, B3aMMOJCHCTBHE
xkene3a ¢ pactBopoM conm menu (1), m3yueHuwe crocoOoB pasiaencHus
cMeceii (¢ MoMOIIBI0 MaruuTa, (GUILTPOBAHUE, BhIMTAPUBAHUE, TUCTUILIALINA,
xpomartorpadus), MPOBEACHUE OYHUCTKH IOBAPCHHON COJIM, HAOJIOJCHHE
U OINHKCAaHHWE PE3YyJbTATOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHNEe MOJIEIICH MOJICKYIT (IIIapOCTEePIKHEBHIX)

Baxuenme npeacTaBuTeNIM HEOPraHMUYECKUX BEIIECTB

2.1

Bo3nyx — cMech razos. CoctaB Bo3nyxa. Kucinopoa — 3jieMeHT U mpocToe
BeniecTBo. HaxoxkmeHne Kuciopoa B Ipupojie, GU3NISCKUE B XUMUICCKHE
cBoiictBa (peakiuu ropenus). Oxcuapl. [Ipumenenune kuciopoaa. CriocoOsl
MIOJTyYeHHS] KUCIIOpO/a B JIA0OpATOPUU U MPOMBIIUICHHOCTH. KpyroBopot
Kuciopozaa B mpupoze. O30H — aJuTOTpOHAsT MOIUPUKAIUS KACIOPOoIa

2.2

TemnoBoit 3PexT XuMUYecKkoil peakuuu, TEPMOXMMHUYECKHE ypaBHEHMS,
DK30- ¥ IHAOTEPMHUUECKUE peaKIuu. TOMINBO: yroiab U METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJIEHNE TAapHUKOBOTO 3 (DeKTa, pa3pylieHHEe 030HOBOTO CIIOs

2.3

Bogopon — asnemMeHT M mpocToe BewmecTtBo. Haxoxaenue Bomoponaa
B IpUpojie, PU3NUECKUE U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI
nonydeHust. Kucmorel u conmn

2.4

Mosnsipabliii 00beM ra3oB. PacueTsl 10 XUMHUYECKUM YPaBHEHUAM

2.5

dusnyeckue CBoWcTBa BOAbl. Boma Kkak pactBoputenb. PacTBOpEI.
HacplllieHHbIE W HEHACBIIIEHHBIE PAcTBOPHI. PacTBOPMMOCTH BEIIECTB
B BoJie. MaccoBast 10JIs1 BEIIECTBA B paCTBOPE. XMMUYECKHUE CBOMCTBA BO/IBI.

OcHoBanusi. Ponb pacTBOpOB B NMpUpPOJIE U B KU3HU yesnoBeka. KpyroBopoT
BOJbI B MpUpOAE. 3arps3HEHUE MPUPOJAHBIX BojA. OXpaHa W OUYMCTKA
MIPUPOJTHBIX BOJT

2.6

Knaccudukanus Heopranuueckux coeauHennit. Okcuanl. Knaccudukarms
OKCHJIOB. cosieoOpasyromue (OCHOBHBIC, KHCIOTHbIC, aMmdoTepHbIe)
u  HecojeoOpasyrommue.  Homenknatypa  okcuaoB.  Dusnyeckue
Y XMMHYECKHE CBOMCTBA OKCUIOB. [lonmyuenue okcuaoB




2.7

OcHoBanusi. Knaccudukamnusi OCHOBaHUM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHui. Dusznueckne M XUMHUYECKHUE
CBOWCTBA OCHOBaHUM. [lonyuenne ocHoOBaHuUi

2.8

Kucnorel. Kimaccudukanust kucinor. Homenkmarypa kuciaor. Ousndeckue
1 XUMHYECKHeE cBoMcTBa KUCIIOT. P aktuBHOCTH MeTasuioB H.H. bekerosa.
[Tonmyuenue KucioT

2.9

Conu. Homenknatypa cosieil. @u3ndyeckue U XMMUYECKUEe CBOMCTBA COJICH.
Ilonyuenue comen

2.10

I'eneTnueckas CBA3b MCXKAY KlIaCCaMU HCOPraHN4YCCKUX COGI[I/IHCHI/If/'I
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XUMHYECKAN DKCIIEPUMEHT. KAauye€CTBEHHOE ONPEACICHUE CONEpKaHUsA
KHCJIOpOJa B BO3/lyXe, MOJIy4eHne, cOOUpaHne, paclio3HaBaHUE M U3yUeHHE
CBOWCTB KHCJI0pO/Ia, HaOJII0/IeHNE B3aUMOJICUCTBUS BEIIECTB
C KHCIIOPOJOM ¥ YCIOBHS BO3HUKHOBEHHS M TIPEKPAIICHHUS TOPEHUS
(moxxapa), O3HAaKOMJICHUE C 00pasliaMy OKCHJIOB W ONHCAHHE WX CBOWCTB,
MOJIy4eHHE, COOMpaHue, paclo3HaBaHUE W M3YYCHHE CBOWCTB BOJOPOA
(ropenue), B3aumoneiicteue Bomopona ¢ okcugaom meau (l1) (Bo3moxHO
UCIIOJIb30BAaHUE BHUJCOMATEPHANIOB), HAOJIOJCHHE O0Opa3loB BEIECTB
KoirdecTBOoM 1 Mouib, uccienoBanue 0COOEHHOCTEN PaCTBOPEHHUSI BEIIECTB
C pazITuYHON PacTBOPUMOCTHIO, PUTOTOBJICHUE pacTBOpPOB
C  ONpeleNneHHOW  MacCOBOW  JIOJIeH  pacTBOPEHHOI'O  BEIIECTBA,
B3aMMOJICHCTBHE BOJBI ¢ MeTaulaMd (HATpHEeM M KaiblieM) (BO3MOYKHO
UCIIOJIb30BaHUE BUACOMATEPHAJIOB), OINPEICICHUE pPACTBOPOB KHCIOT
M IIe’oYel ¢ TOMOIIbI0 HWHAMKATOPOB, HCCIEIOBaHHE 00pa3loB
HEOPTaHWYECKUX BEIIECTB PA3JMYHBIX KJIACCOB, HAOIIOJCHUE HM3MEHEHUS
OKpPAacKd HWHIUKATOPOB B pAcTBOpPAaX KHCJIOT W IIEJIOYeH, H3ydeHUe
B3auMozeicTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KUCIIOTHI, KHCIOT
C MeTaJulaMH, pPEeaKIUi HEeHTpalu3alu, MOJIyYeHHEe HEPACTBOPUMBIX
OCHOBaHWM, BBITECHEHHWE OJHOTO MeTajja JPYrMM U3 pacTBOpa COJIH,
pelieHre SKCIePUMEHTATbHBIX 3a7ad Mo Teme «BakHelmme Kiacchl
HEOPTaHUYECKUX COCTUHEHUN»

[Tepunoanueckuit 3axkoH u [leproanueckas cucreMa XUMUUYECKUX 3JIEMEHTOB
.M. MenaeneeBa. CtpoeHre aToMOB. XUMU4eckas CBsA3b. OKUCIUTENBHO-
BOCCTaHOBUTEJILHBIC PEAKIIUU

3.1

[lepBble MOMBITKM KJIACCU(MUKAIMA XUMHUYECKUX 3JIeMeHTOB. [loHsThe
O TpyImax CXOAHBIX 3JeMEHTOB (IEJI0YHBIC M INEJI0YHO3EMEIIbHBIC
METaJlIbl, TaJlOreHbl, MHEPTHBIC Tra3bl). DJIEMEHTBI, KOTOpbIE O00pa3yroT
am(poTepHbIE OKCUBI U THIPOKCHUIBI




3.2

[lepuoanueckuit 3akoH. [lepronnueckas cucremMa XUMUYECKUX 3JIEMEHTOB
A.N. MenneneeBa. KopoTkonepuoanass M JIJIUHHONEpPUOAHAS (HOPMBI
[Tepuoanueckoit cucrtembl xumuueckux syemMeHToB .M. Menpaeneena.
[lepronbl u rpynnel. OU3NYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
MepyoJia ¥ TPYMIIbI AJIEMEHTa

3.3

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHue
AIEKTPOHHBIX 000J04eK aTOMOB TMepBhIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuognueckonn  cucrembl .M.  MenneneeBa.  XapaKTepHUCTUKA
XUMUUYECKOr0 3JIEMEHTA MO €ro mojokeHuto B Ilepuonnueckor cucteme
J.1. MenpneneeBa

3.4

3aKOHOMEPHOCTH W3MEHEHHUSI paJuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO TpynnaM MU IMEPHOJIAM.
3nauenne Ilepuommueckoro 3akoHa u llepuogmueckoil  CHUCTEMBI
XUMHYECKUX JIEMEHTOB JIJI pa3BUTUA HAyKu U nipakTuku. J[.11. Menaenees
— YYEHBIN U TPaXJIaHVH

3.5

Xumudeckass CBs3b. KoBasieHTHast (MoJispHAas W HEMOJSpPHAs) CBS3b.
DNEeKTpOOTPUIIATEIBHOCTh XUMUUYECKUX 3JIeMEHTOB. MloHHAas CBS3b

3.6

CrernieHb OKHCJICHUA. OXHUCINTETEHO-BOCCTAaHOBUTEIIHHEIC PCaKInHU.
Hpoueccm OKHCJICHUS B BOcCTaHOBJICHUS. OKHCIMTEIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUH DKCIEPUMEHT. H3ydyeHHE OOpaslloB BEIIECTB METAIJIOB
¥ HEMETAaJUIOB, B3aHMOJICHCTBHE THIPOKCH 1A IIMHKA C PACTBOPAMHU KHCJIOT
W IIeJ0YeH, TMPOBEICHHUE OIBITOB, WUIIOCTPUPYIONIMX  IPUMEPHI
OKHMCITUTCIIbHO-BOCCTAHOBUTEIBHBIX ~ peaknuii  (ropeHue,  peakiuu
pas3IoKECHHS, COCTUHEHUS)




9 KJIACC

HpOBepﬂeMbIe Tp@ﬁOBaHI/IH K pe3yjibTaTaM 0CBOCHUA OCHOBHOI Oﬁpa30BaTeJIbHOﬁ

MporpamMMmbl
Kon [IpoBepsiemble PEAMETHBIE PE3YIbTaThl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbLHOM MPOTPaMMBbI OCHOBHOTO OOIIEr0 00pa3oBaHUs
pesyibTaTra
1 [To Teme: «BemecTBo M XUMUYECKAsI PEaKITHSI»

1.1 pPacKpbIBaTh CMBIC] OCHOBHBIX XHMHWYECKHX TIOHATHI. pacTBOp,
AIEKTPOJIUTHI, HEANCKTPOJIUTHI, IJICKTPOJIUTHUECKAS JTUCCOIUAIINS,
peakiMu MOHHOTO OOMEHa, KaTaJn3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTuMbIe u HeoOpaTUMBbIE peakiuu, OKHUCJIUTEIBLHO-
BOCCTAHOBHUTENIbHBIE  PEAKLIUM, OKHUCJIUTENb, BOCCTAHOBUTEIb,
OKHCIIGHHWE U  BOCCTAaHOBJICHUE, aJUIOTPONUs, aM(pOTEPHOCTD,
XHMHYECKass CBs3b  (KOBaJICHTHAs, WOHHAs, METaJUTMYECKas),
KpUCTAJUIMYECKAs PEIIETKA, CIJIaBbl, CKOPOCTh XUMUYECKOW peakuu

1.2 WUIFOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHUYECKUX MOHSATUN
Y IPUMEHSTH 3TU OHSTHS TPU ONTMCAHUU BEUIECTB U UX MTPEBPAIlCHUI

1.3 COCTaBJISITh YPABHEHUS SJEKTPOJUTUYECKON OUCCOLUMALNUU KHCIOT,
mieioued M CoJICH, TOJIHBIE M COKpaIlleHHbIC YPaBHEHUS PEaKIl
HOHHOTO 0OMeHa

1.4 PacCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUi
MOCPEJICTBOM COCTaBJICHUS SJIEKTPOHHOIO OajlaHca 3TUX PeaKIuit

1.5 MPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKON PEaKIIUU

2 ITo temam: «Hemeramnel U uxX coeguHeHus» U «MeTamipl U UX
COCIMHEHUSI»

2.1 XapaKTepu30BaTh (OMUCHIBATh) OOIIHE U CIICIH(PHISCKAE XUMUICCKUE
CBOMCTBA MPOCTBIX U CIIOXKHBIX BELIECTB, MOATBEPKIAs OMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHI COOTBETCTBYIOIINX
XUMHUYECKUX pEeaKIUid

2.2 COCTaBJISATh YPAaBHEHHUSI PEaKLIM, MOATBEPKIAIOIIMNX CYIIECTBOBAHUE
TCHETUYECKON CBSI3M MEXKAY BEIIECTBAMHU PA3JIMUHBIX KJIACCOB

2.3 MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMHYECKUX MPEBPAICHUN B Pa3IUYHbBIX
YCIIOBUSIX

24 clieoBaTh  MpaBWjiaM  MOJb30BaHHUS  XUMUYECKOW  TOCYI0M
U 1a0opaTOpHBIM 00OpYJOBaHMEM, a TaKXKe IpaBujaM OOpaiieHus




C BEHISCTBAMH B COOTBETCTBHHM C WHCTPYKIMSMH IO BBIIIOJTHCHUIO
71a00paTOPHBIX XUMHUYCCKHUX OIBITOB TIO TIOJYUYCHHIO U COOMpaHHIO
ra3000pa3HbIX BEMIECTB (aMMHUaKa U yIIICKUCIIOTO Ta3a)

2.5

IPOBOAUTL PEAKIMK, IOATBEPKIAIONINE KAauyeCTBEHHBIM COCTaB
pa3IUYHBIX BEIISCTB. pACIO3HABaTh OMBITHBIM IIyTEM XJIOPH/I-,
opomun-, wWomua-, kapoonat-, ¢ocdar-, cuaukar-, Ccyiabdar-,
THJIPOKCU-HOHBI, KaTHOHBI aMMOHHSI, HOHBI U3YYCHHBIX METaJIOB,
IMPHUCYTCTBYIOIIUE B BOAHBIX PaCTBOpPaX HEOPTAHMUCCKHUX BEIIECTB

1o Teme: «XuMus ¥ OKpy’Karolas cpena»

3.1

PacKpbIBaTh CMBICJ OCHOBHBIX XUMHU4ecKuX noHsaTui: [1/IK BemecTsa;
KOpPpPO3Us METAIIII0B

3.2

MIPUMEHSATh OCHOBHBIC OIEPAllMM MBICIUTEIBLHON JIESITEILHOCTH —
aHaii3 W CHHTE3, CpaBHEHHE, O00O0O0IIeHHe, CUCTeMaTU3aIltIo,
BBISIBJICHUE TPUUYUHHO-CJICACTBEHHBIX CBA3EH — JIJIs1 U3yUYECHUSI CBOMCTB
BEIIECTB U XUMHUYECKHUX PEaKIMi; €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHMS — HAOII0ICHUE, M3MEPEHHE, MOJICIIUPOBAHUE, YKCIICPUMECHT
(peasIbHBIM U MBICIICHHBIN)

IIpoBepsiemble 3JIeMEHTHI COIEPsKAHUSA

Kon

HpOBCpHCMBIﬁ SJICMCHT COACPIKAHUA

1

BenectBo n xumuueckas peakuus. [lopropenne

1.1

Ilepuoanueckuit 3akoH. Ilepuonnueckas cucreMa XUMUYECKUX DJIIEMEHTOB
JA.N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHCHUU
CBOMCTB XMMHMYECKHX JJIEMEHTOB INEPBBIX TPEX NMEPHOJOB, KaJIMs, KAJIbLIH
U HUX COCAUHEHWH B COOTBETCTBUM C IIOJOKEHUEM DIIEMEHTOB
B [lepnoanyeckoil cucteme u CTpPOEHUEM UX aTOMOB

1.2

CtpoeHue BemiecTBa: BUABbI XUMUYECKOW CBSI3U. THUIBI KPUCTATIIUYECKUX
pELIeTOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPHUCTAJIMYECKOU
pelieTkKu M BUJa XMMUYECKOW cBs3u. Kiaccudukamuss u HOMEHKIATypa
HEOPraHMYECKUX BeIIecTB (MEXKIAYHAPOIHAS U TPUBHAIbHAS). XUMUYCCKHAEC
CBOMCTBa BEIIECTB, OTHOCAIIUXCS K Pa3JIMUHBIM KJacCaM HEOPTraHWYECKHX
COCIMHEHUH, TeHETUYECKas CBSA3b HEOPTAaHUYECKHUX BEIIECTB

1.3

Knaccudukanuss XMMHUYECKMX pEaKUUd 1O pa3IUYHbIM I[pPU3HAKAM
(MO YMCly M COCTaBy y4YaCTBYIOIIMX B PEAKIMM BEIECTB, MO TEMIOBOMY
3¢ (deKTy, N0 U3MEHEHHMIO CTENECHEW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB,
1o 00paTUMOCTH, TIO YYaCTHIO KaTalln3aTopa). DK30- U SHAOTCPMHUYCCKHE




peaKunH, TEPMOXUMUYECKNE YpaBHEHUS. [ [OHATHE O CKOPOCTH XUMHUYECKOU
peakuuu

1.4

[TonsiTne 06 0OpaTUMBIX U HEOOPATHUMBIX XUMUYECKUX peakuusx. [lonarue
O TOMOI€HHBIX M TEeTEepPOreHHbIX peakuuax. I[IoHATHE O XUMHUYECKOM
paBHOBecuHU. DaKTOpHI, BIMSIOIINE HA CKOPOCTh XWMHYECKON pPEaKIHMU
Y TIOJIOKEHUE XMMHUUYECKOTO PAaBHOBECHS

1.5

OKHCITUTEIPHO-BOCCTAHOBUTENIBPHBIC ~ PEAKIMM, DJCKTPOHHBIH  OallaHC
OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHON peaknuu. CocCTaBlIeHUE YpaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIMH C HCIOJIh30BAHUEM METO/1a
AIIEKTPOHHOTO OanaHca

1.6

Teopus AJIEKTPOJIUTAYECKON JTIUCCOLMALINN. DIIEKTPOJIUTHI
Y HEAJIEKTPOJUThl. KaTHOHBI, aHMOHBI. MeXaHU3M JUCCOIUAIUM BEIIECTB C
Pa3IMYHBIMU BUJAMH XUMHUYECKOH CBsA3U. CTeneHb aucconuanuu. CUibHbIE
1 cialbple JIEKTPOIuThI. Peakiimu MOHHOTO oOMeHa. Y CJIOBUS MPOTEKAHUS
peakIuii MOHHOTO OOMEHa, MOJHBIE W COKpAICHHBIC MOHHBIC YPaBHCHUS
peakuuii. CBOMCTBa KUCIOT, OCHOBAHUN M COJIEM B CBETE MPEACTABICHUMN
00 2JIEKTPOIMTHUYECKON aucconuanuu. KadecTBeHHbIE peakIid Ha MOHBI.
[ToHsiTHE O TUAPOIU3E CONEU

1.7

XHUMHUYECKUM SKCIEPUMEHT: 03HAKOMJIEHUE C MOJEISIMU KPUCTALNINYECKUX
pEIIETOK HEOPraHWYECKUX BEIISCTB — METAIOB M HeMeTauioB (rpadura
UM ajMasa), CIOXHBIX BemlecTB (XJIopuia HATpHs); HCCIICIOBAHUC
3aBUCUMOCTU CKOPOCTHM XMMHYECKOW peakiuy OT BO3ACHUCTBUS PA3TUYHBIX
(bakTopoB; HCCIEAOBaHUE BJIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB,
nporecca  JUCCOIMAIMM  KHCIIOT, Iejoued u  cojied  (BO3MOXHO
WCIIOJIb30BAaHNE BHJICOMATECPHAIIOB); MIPOBEJCHUE OTIBITOB,
WUTIOCTPUPYIONIUX MPU3HAKK TMPOTEKAHUS peaklnii HMOHHOro oOMeHa
(oOpa3zoBaHue ocalika, BBIICICHHE Tra3a, OOpa30BaHHWE BOJIbI); OIIBITOB,
WJUTIOCTPUPYIOIINUX MPUMEPBI OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN
(ropeHue,  peakIMu  PA3IOKCHHS,  COCIAWHEHUS),  pacro3HaBaHUEC
HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KauYe€CTBEHHBIX PEaKIUil Ha HWOHBI;
pelIeHre SKCIEPUMEHTAIIbHBIX 3a]1a4

Hemerannel u ux COCANMHCHUA

2.1

OO6mas xapakTepucTuka TamoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue u (Pu3nueckue CBOMCTBA
MPOCTHIX BEUIECTB — raJIOT€HOB. XMMHUYECKUE CBOWCTBA HA MPUMEPE XJIOpa
(B3aMMOJICHCTBHUE C METAJJIaMH, HEMETAJIAMH, I1eJI09aMu). XJI0POBOIOPO/I.
CongHasi KUCIOTa, XUMHUYECKHE CBOMCTBA, IIOJYyYE€HUE, IPUMEHEHHUE.
JlercTBuE XJIoOpa W XJIOPOBOJOPOJIa HA OPTraHMW3M 4EJIOBEKa. Baxnewniue
XJIOPHUBI U KX HAXOXKJICHUE B IIPUPO/IC




2.2

O6mias xapakrepuctuka 35eMeHToB VIA-rpynnbsl. OcOOEHHOCTH CTPOESHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHne U (U3NUECKUe
CBOWMCTBAa MPOCTBIX BEIIECTB — KHUCIOPOAA W CEpbl. AJIOTPOIHBIE
MOAU(GHUKAIIMA KHCJIOpPOJa W cepbl. XHMHUYCCKHE CBOMCTBAa CEpBHI.
CepoBonioposi, cTpoeHue, (hU3NUecKue U XUMudeckue coicTBa. OKCHUIIBI
cepbl KakK MPEICTABUTENIM KHCIOTHbIX OKcuaoB. CepHas KHUCIOTa,
¢du3udeckue U XUMHUECKUE CBOMCTBa (0OIIME Kak MpEACTaBUTEINs Kiacca
KUCJIOT U cHeruduueckue). XUMHUSCKUE PEaKluH, JIeKallhue B OCHOBE
IPOMBIIIIEHHOTO CMOco0a MONy4YeHUs cepHOM KHUCIoThl. [IpumeHeHue.
Conu cepHOM KHUCIOTBHI, KayeCTBEHHAas peakius Ha Cyiab(paT-uoH.
HaxoxzaeHune cepbl U €€ COEIMHEHUN B PUPOJE. XUMUUECKOE 3arpsi3HEHUE
OKpYIKaroIllel Cpe/ibl COSTMHEHUSIMU CePBI (KHCIOTHBIE JIOXK/IU, 3arPS3HEHUE
BO3/IyXa ¥ BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHSI

2.3

O6mias xapakrepuctuka 31aeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKMCIECHUS. A30T, pacHpOCTpPAHEHHUE
B mpupojie, (Pu3NUECKHe M XuUMUYecKue cBoiicTBa. KpyroBopor aszora
B MpUpPoJe. AMMHUAK, €ro Pu3ndecKue U XMMUYECKUE CBOMCTBA, MOTyYCHUE
u npumeHenue. Conu aMMoHMsI, X (QU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHHUSI. A30THasl KUCJIOTA,
ee moaydyeHue, (U3MYECKUE W XUMHUECKHEe cBoiicTBa (00mue Kak
NpeACTaBUTENsl Kiacca KHUCIOT U croeruduueckue). Vcnonb3oBaHue
HUTPATOB U COJE€l aMMOHHS B KauyeCTBE MUHEPAIbHBIX YAOOPEHHI.
XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpenbl COCIUHEHUsAMU a3oTa
(KMCIIOTHBIE JIOK/IH, 3arPS3HEHUE BO3lyXa, MOYBBI U BOJJOEMOB)

2.4

®ochop, amnorponnble  momubukanumum  pochopa,  pusmyeckue
u xumuueckue cporictBa. Oxcun dochopa (V) u dochopHas kucioTa,
dbu3nueckre W XUMUYECKHE CBOWCTBA, TmonydeHue. Vcmons3oBanue
dbocharoB B kKauecTBE MUHEPATIBHBIX YI00OpEeHUI

2.5

Oo6mas xapakrepuctuka 3meMeHToB |VA-rpymnmbl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJIEHUs. YTIEpoJd, aUIOTPOIHBIC
MoAU(UKAIIMY, PACTIPOCTPAHEHUE B MpUPOAE, (PU3MYECKne U XUMUYECKUE
cBorictBa. Ancop6musi. KpyroBopor yriepoma B mpupoae. OKCHIBI
yriaepoaa, ux (U3NYEeCKue U XMMUYECKHE CBOWCTBA, JCHCTBHE HA >KUBBIC
OpraHU3Mbl, TOJYy4YeHHUE U TPUMEHCHHE. OKOJIOTHYECKHE MPOOJIEMBI,
cBsi3aHHbIe ¢ okcuaoM yriepona (IV); runoresa rio0anibHOrO MOTEIUICHUS
KJIUMaTa, TapHUKOBBIM H3(¢dekT. VYrojibHas KHUCIOTa U €€ COJHU, HuX
dbu3uyeckue M XUMUYECKHE CBOWCTBA, TIOJIydYeHHE U MPUMEHEHHE.
KauecTBeHHast peakiusi Ha KapOoOHaT-WOHBI. Mcmonb3oBaHUEe KapOOHATOB
B OBITY, MEIMIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIIICTBE




2.6

[TepBoHayaIbHBIC TOHSATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepoaa (MeTaH, 3TaH, STHJICH, alleTHJCH, 3TaHOJI, INIMIIEPUH, YKCYCHas
kucioTa). MX coctaB M Xxumuueckoe ctpoeHue. [loHaTHe 0 OMOJIOrHYeCKH
BXHBIX BEIIECTBAX. XHpax, Oelkax, yriieBojJaXx — M HUX POJU B KU3HU
yesjgoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX W HEOPTaHMYECKUX
COEeIMHECHUN

2.7

Kpemuwuii, ero ¢Qmusudeckne u XHMHUYECKHE CBOHCTBA, TOIY4YCHHE
u npuMmeHeHne. CoeMHEeHMsI KpeMHHUs B npupoje. OO0mue mpencTaBieHus
00 okcune kpemuus (IV) u kpemuueBod kuciore. CHIHMKATBI, HX
UCTIONb30BaHUE B OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH. BakHelme
CTpOWTENbHBIE  MaTepHalbl. KepaMuKa, CTEKJIO, IIeMEHT, OeToH,
xene300eroH. [IpoOnemMbl 0Ge30macHOro HCMOJIb30BAaHUS CTPOUTEIBHBIX
MaTepUaioB B MOBCEIHEBHOM KU3HH

2.8

XHWMHYECKHUI SKCIIEPUMEHT . U3yYEHUE 00pa30B HEOPIraHMYECKUX BEIIECTB,
CBOWCTB COJITHOM KHUCJIOTBI, TMPOBEJCHUE KAUYECTBEHHBIX PpPEaKIUU
Ha XJOPUA-UOHBI M HAOJIOJICHHE MPU3HAKOB HMX IMPOTEKAHMS; OIbITHI,
oTpaxaronue (U3NYECKUe W XUMHUYECKHME CBOWCTBA TaJOTEHOB W UX
COCIMHECHMI (BO3MOXHO HCITOJIb30BaHKE BUICOMATEPHUAJIOB); O3HAKOMIICHHUE
¢ oOpasiamu XJIOpU0B (rajJoreHuIOB); 0O3HAKOMJICHHE C 00pasliaMH Cephl
U e¢ COCOUHCHUSAMHU (BO3MOXHO HCIIOJb30BAHUE BHICOMATCPUAIIOB);
HaOJIoIeHHe  Tpoliecca  OOyrJIMBaHUS — caxapa  MOJ  JIEUCTBUEM
KOHILICHTPUPOBAHHOW CEPHOW KHUCJIOTHI; M3YYEHUE XUMHYECKHX CBOWCTB
pa30aBIEHHOM CEpPHOM KHCIOThI, MPOBEJACHHE KAaueCTBEHHOW peakuuu
Ha cyib(haT-uOH U HAOIIOJEHUE NMPU3HAKA €€ MPOTEKaHUs; 03HAKOMJICHHE
¢ (U3NYECKUMU CBOWCTBAMH a30Ta, Gpocdopa u ux coeauHeHH (BOZMOKHO
UCIIOJIb30BaHUE BHICOMATEPHAIIOB), 00Opa3lamMu a30THBIX U (PochHOpHBIX
yI0OpEeHUi; Moly4eHre, coOupaHue, paclio3HaBaHUE U MU3YYEHHE CBOMCTB
aMMHAaKa; MPOBE/ICHUE KaYeCTBEHHBIX peaKkuii Ha HOH aMMOHuA U (ocdart-
MOH MW U3Yy4YeHUE TMPU3HAKOB MX TMPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW  a30THOH  KHCIOTBI ¢  Menbio  (BO3MOXKHO
UCTIOJIb30BaHUE BHCOMATEPHAIIOB); M3YUYCHHE MOJEIICH KPHCTATHYSCKUX
pemieTok anmasza, rpadura, ¢yIepeHa; O03HAKOMIIEHHE C MPOIECCOM
aJicopOIMM  PAcCTBOPEHHBIX  BEIECTB aKTUBUPOBAHHBIM  yTJIEM
U YCTPOMCTBOM NPOTMBOrasa; MOJydyeHUue, coOHpaHue, pacrno3HaBaHUE
Y U3yYEHHE CBOMCTB YIJIEKUCIIOTO ra3a; MpOBEICHNE KaUeCTBEHHbBIX PEAKIIUI
Ha KapOOHAT- W CWJIMKAT-MOHBl M W3Y4YEHUE NPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJICHHE C TMPOAYKUMEHW CUIMKATHOM IPOMBIIIJIEHHOCTH; PEIICHHE
DKCIEPUMEHTAIBHBIX 331ad MO Teme «BaxHelmume HemeTaubl M UX
COCIMHECHUSI»

MeTaniel U ux COCONHCHUA




3.1

OO6m1as xapakKTepUCTUKA XUMUUECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux mnosioxkeHuss B lleproandeckol CHCTEME XHUMHUYECKUX DIEMEHTOB
AN. Menneneesa u crpoeHuss atomoB. (CTpoeHHUE  METaJIIOB.
Merannuyeckass CBsI3b M MeETaJUIMYECKass KpUCTAJUIMYECKas pelIeTKa.
DNEeKTPOXUMUYECKUH Psii HAIPSIKEHUN METAJIJIOB

3.2

dusnyeckue W XUMHAYECKHE CBOWCTBA MeTawioB. OOmme crocoObl
MOJTy4CeHHsI METaJTOB. [TOHATHE 0 KOPPO3UH METAJIOB, OCHOBHBIC CIIOCOOBI
3alUThl UX OT Koppo3un. CruiaBel (CTaab, YyryH, AOPATIOMUHUN, OpOH3a)
U X MPUMEHEHHUE B OBITY ¥ MPOMBIIIJICHHOCTH

3.3

[Ilenounsle MeTAJUIBL: TIOJIOKEHUE B [leproanueckon cucTtemMe XUMUYECKUX
anementoB J[.MI. MenzaeneeBa; CTpoeHHME HX AaTOMOB; HAXOXICHUE
B mpupone. Pusnveckue u XUMUYECKHE CBOWCTBA (HA MpHMEpe HATPUS
1 Kanusi). OKCUIBI ¥ TUIAPOKCHUIIBI HATPHSI U Kamusl. [[puMeHeHne 1menoIHbIX
METAIIJIOB ¥ UX COCIMHEHUN

3.4

[Ile1ouyHO3eMeNbHBIE  METAJUIbI MarHuMl M KaJlbUMWA. IIOJIOKECHUEC
B Ilepunoguueckoil cucreme xumuyeckux siaemeHtoB J[.M. Menpaeneena;
CTPOEHHE UX aTOMOB; HaXOXJAeHUE B Npupoje. PU3NYECKUE U XUMUYECKUE
CBOMCTBA MarHusi M Kajubliusg. BakHeiiine coeAWHEHHs Kaiblins (OKCHI,
THIPOKCHI, COJIH). JKeCTKOCTh BOMIBI M CIIOCOOBI €€ YCTPaHESHHUS

3.5

AnmoMuHui: nonoxkeHue B llepmoamyeckoil cUCTEME XMMHUUYECKHUX
anemeHToB JI.M. MeHneneeBa; CTpoeHHE aToma; HaXOXICHUE B IPHUPOJE.
dusnyeckrue U XMMUYECKHE CBOMCTBA amoMuHUA. AM(OTEpHBIE CBOICTBA
OKCHJIa U TUAPOKCHU]IA ATFOMUHUS

3.6

Kenezo: nonoxenue B llepmoamyeckoil cucremMe XMMUYECKHUX AJIEMEHTOB
.. Menneneesa; CTpo€HUE aTOMa; HaXOXKAECHUE B nipupoae. Ouznyeckue
U XUMHYECKHE CBOMCTBA xkele3a. OKCUJIbI, THIPOKCHIBI U coin xere3a (I1)
u xkenesa (l11), ux cocraB, cBOCTBa M TIOJTyYeHUE

3.7

XUMUYECKHM SKCIEPUMEHT. O3HAaKOMJIEHHME C o00pa3laMu METalioB
¥ CIUTABOB, WX (PU3MUYECKUMHU CBOWCTBAMU; U3YYCHUE PE3YIIHbTATOB KOPPOIHU
MeTaIOB (BO3MOKHO HCIIOJIb30BaHUE BHUACOMATEPHAJIOB), 0COOCHHOCTEH
B3aUMOJICHICTBHS OKCHJA KalbIlMsl M HATPUsl C BOJOH (BO3MOXHO
UCIIOJIb30BaHKUE BUCOMATEPHAIIOB); UCCIICOBAHUE CBOMCTB KECTKOM BOJIBI;
npoiiecca TOPEHHs JKele3a B KHCIOpoae (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMAaTEPHAJIOB); TMPHU3HAKOB MPOTEKAHMUS KAYeCTBEHHBIX pPeaKIHi
Ha WOHBI (MarHus, Kajbl¥s, aTfOMUHMS, IMHKA, xene3a (1) u xemesa (111),
meau (I1); HaOMromeHWe W OMHMCAaHWE MPOIIECCOB OKpAIIMBAHHS IIAMCHU
WOHAMH HATpWs, Kauus © KaablUsd (BO3MOXHO  HCIOJb30BaHHE




BHJICOMATEPHUAJIOB); HCCACAOBaHKE aM(OTEPHBIX CBOWCTB THIPOKCHIA
ATIOMHUHUS W TUAPOKCUJA IIMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4
o TeMe «BakHelnme MeTaibl 1 UX COETUHEHUSI»

XUMHS U OKpY’Karolas cpejia

4.1

HoBeie Mmatepuainsl 1 TexHoJIOTHHU. BemecTsa u MmaTepraibl B TOBCEHEBHOM
KU3HU YeloBeKa. XUMHUS U 310poBhe. be3onacHoe Hcnoib30BaHUE BELIECTB
U XUMUYECKUX peakiuii B ObITy. [lepBast moMols Mpu XUMHUYIECKUX 0KOTaxX
Y OTPaBJICHUSX

4.2

OCHOBBI  JKOJIOTMUECKOW  TpaMOTHOCTH. XHUMHYECKOE 3arpsi3HEHUE
okpyxatomein cpeapl [IJIK. Posp XumunM B pemIEeHUH 3KOJOTHYECKUX
npo6sieM. [IpupoIHbIe HCTOYHUKH YTIIEBOI0POI0B (YIojlh, IPUPOIHBIN ra3,
HE(PTh), MPOAYKTHI UX NIEPepabOTKH, UX POJIb B OBITY M MPOMBIILICHHOCTH

4.3

XUMUYECKUI 3KCIIEpUMEHT. W3ydeHHue oOpasloB MaTepuaioB (CTEKIIO,
CIUIaBbl METAJUIOB, MIOJIMMEPHBIC MAaTEPHAIIBI)




MNEPEYEHD (KOJU®UKATOP) IPOBEPAEMbBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBbBI OCHOBHOTI'O OBHIETI'O OBPA30BAHUA

N 3JIEMEHTOB COAEP KAHUA 11O XUMHUU

JI71s1 IpOBeIeHHsI OCHOBHOTO FOCYIapPCTBEHHOTO 9K3aMeHa 1o xumuu (nanee — OI'D
MO0 XHMHH) UCIONB3YeTCs TepeucHb (KoaupuKaTop) MpOBEpsIeMbIX TpeOoBaHUI
K pe3yJIbTaTaM OCBOEHHUsI OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHus U AIEMEHTOB COACPKAHUS.

IIpoBepsiembie Ha OI'D Mo XuMuM TPpeOOBAHMA K Pe3yJIbTaTaAM OCBOCHMS
OCHOBHOM 00pa30BaTeJIbHOM IPOrPAMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

Kon
MIPOBEPSEMOTO
TpeOOBaHMS

[IpoBepsieMble TpeOOBaHUS K IPEAMETHBIM pe3ylibTaTaM 0a30BOT0O
YPOBHSI OCBOEHUSI OCHOBHOW 00Pa30BaTEIbHOM MPOrpPaMMbI
OCHOBHOT0 00111eT0 00pazoBanus Ha ocHoBe PI'OC

1

[IpencraBienue:

1.1

0 TI0O3HABAEMOCTH SIBIICHUW TPUPOJIBI, TMOHUMAHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJbTyphbl M MPaKTHUYECCKOUN
NESTENHbHOCTH 4YeJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBa;
MMOHUMAaHUE MECTA XUMHUU CPEJIU IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOAAX IMO3HAHHA, B TOM YHCJIIC J3KCIICPHUMCHTAJIbHBIX
N TCOPCTUYCCKHUX MCTOJaX MCCICAOBAaHWA BCUICCTB W HMIYUYCHHA
XUMHNYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BATh MOACIN
JJIIA OOBSICHEHHS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 chepax npodeccHoOHATBHON IEATEIBbHOCTH, CBSI3aHHBIX C XUMHUEH
U COBPEMCHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTIIKCHUSX
XAMHYECKOW HAyKH, YTO TO3BOJUT OOYYAIOIMMCS pPacCMaTpUBAThH
XUMHUIO Kak chepy cBoelt Oyayiei npodeccuoHaabHON ASSITEIbHOCTH
U clieJiaTh OCO3HAHHBIA BHIOOP XUMHUHU KaK MPOGUILHOTO MpeaMeTa
IIPH IepeX0/ie Ha YPOBEHBb CPEIHEr0 00IIero oopa3oBaHus

BJIa,IIGHI/Ie CHUCTEMOM XHMMYECKHUX 3HAHUU U YMCHHUC IIPUMCHATH
CUCTCMY XUMHUUYCCKHUX 3H3HI/II71, KOTOpas BKJIKOYACT.

2.1

BOXHEHIIINE XUMHYECKHE TOHATHS. XMUMHUYCCKHHA 3JIEMEHT, aTOM,
MOJICKYJIa, BEIIECTBO, MPOCTOE W CJOXHOE BEUICCTBO, OJHOPOIHAS
U HEOJHOPOJHAs CMECh, OTHOCHTEIbHBIC aTOMHAs M MOJICKYJIsSIpHas
MaccChl, KOJUYECTBO BEIICCTBA, MOJb, MOJIIpPHAs Macca, MOJIIPHBIN
00BbeM, OKCHJ, KHCIOTa, OCHOBAHHE, COJb (CpemHss), XUMHUCCKas




peakius, peakiuu COCAVUHCHUS, PEaKIUU Pa3I0KEHUS, PEAKIUU
3aMEIICHUs, PEaKIMu OOMEeHa, TEIIoBON A(PheKT peakiuu, 3K30-
Y SHJOTEPMHUYECKHUE PEAKIIMU, PACTBOP, MACCOBAsH 101 XUMHUYECKOTO
AJIEMEHTAa B COEJIMHEHUH, MAaCcCOBast 10JIs ¥ MPOIICHTHAsI KOHIIEHTPAIUs
BEIIECTBA B pACTBOpPE, SAAPO aTOMa, SJIECKTPOHHBIM CIIOW aToMa,
aToOMHasi OpOHTalIb, paNyC aTOMa, BAJIGCHTHOCTb, CTCTICHb OKUCIICHHUS,
XUMHUYECKAs CBSI3b, AIEKTPOOTPHULIATEIHLHOCTD, noJisipHas
Y HEMNoJIsipHasi KOBAJEHTHAs CBA3b, MOHHAS CBSA3b, METAJJIMYECKas
CBsI3b, KPUCTAJUTMYECKAS pelieTKa (aToMHast, HOHHAsI, METaJJInYecKas,
MOJICKYJIIpHAsi), WOH, KaTHOH, aHUOH, JCKTPOJUT U HEIJIECKTPOJIUT,
ANEKTPOJIUTUYECKAST JUCCOIMAlIUSI, peaKlud HOHHOTO OOMeHa,
OKHUCJIUTEILHO-BOCCTAHOBUTEIIbHBIC peakuuu, OKHCJIUTEIb
M BOCCTaHOBUTEJb, OKHUCJICHHE W BOCCTAHOBJICHUE, OHJIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTUMble M HeOoOpaTHMbIE pPEaKIuH,
CKOPOCTb XUMHUYECKOW peakiuu, kKaraimsarop, I[IIK, kopposus
METaJJIOB, CIIJIaBbI

2.2

OCHOBOITOJIArarolIue 3aKOHbl XHMHH. 3aKOH COXPAHEHHS MACCHI,
nepuoanyeckuii 3akoH .M. MengeneeBa, 3aKOH TOCTOSIHCTBA
COCTaBa, 3aKOH ABOTapo

2.3

TCOpHUHU XUMUH. ATOMHO-MOJICKYJIIpHAsA TCOpPHU:, TCOpUA
BHCKTPOHHTHQGCKOIZ Arucconranuu

BJ'IaIICHI/IC OCHOBaMU XMMHYECKOMN I'paMOTHOCTH, BKJIIO‘IaI-OH_IeI\/JI:

3.1

yMEHUE TPaBUIIbHO UCTI0JIb30BATh U3YUEHHbBIC BEIIECTBA U MAaTEPUATIBI
(B TOM uwHclie MHUHEpAIbHBIE YIOOpEHUs, METaulbl U CIUIABBHI,
MPOJYKThl TEpepadOTKH MPUPOAHBIX HCTOUYHHUKOB YTIEBOJAOPOJOB
(yrost, mpupomHOTO Ta3a, He(TH) B OBITY, CEIBCKOM XO3SHCTBE,
Ha MMPOU3BOJICTBE U MOHUMAaHUE 3HAYEHUS )KUPOB, OEIKOB, YTIIEBOJIOB
JUIsl OpraHr3Ma YeJIOBeKa; YMEHHUE MPOrHO3UPOBATh BIMSIHUE BEUIECTB
U XUMHUYECKHX IMPOLECCOB Ha OPraHU3M YEJIOBEKAa U OKPYKAIOLIYIO

IPUPOIHYIO CpEy

3.2

YMEHHE MHTETPUPOBATh XUMHUUYECKUE 3HAHHS CO 3HAHUSAMHU JIPYTHX
y4eOHBIX TTPEAMETOB

3.3

HaJIM4YKe OMbITa PaboThl C Pa3IUYHBIMU MCTOYHUKAMHU HMHGOOpPMAIUU
N0 XuMUM (Hay4dHas W HAay4HO-TIONYJIApHAsl JIMTEpaTypa, CIOBapH,
CIPABOYHHUKH, HUHTEPHET-PECYPCHI)

3.4

YMCHHUC 0OBEKTHUBHO OLICHUBAThH I/IH(i)OpMa]_II/IIO O BCIICCTBAX, HX
MMPEBpAICHUAX u IMPaKTHICCKOM IMPpUMCHCHUU )51 YMCHHUC
HCIIOJIB30BAaTh €€ AJIA PCIICHUA y‘—Ie6HO-H03HaBaTCHBHBIX 3agad




Brnanenne ocHOBaMM MOHATHUMHOTO amnmapaTa U CHUMBOJIMYECKOTO
A3bIKa XUMHUU JJIsI COCTaBJICHUS (OPMYJ HEOPraHMYECKUX BEUIECTB,
YPaBHEHUW  XMMWYECKHX  pEaKIHUH; OCHOBAMM  XHMHYECKOUN
HomeHkIaTypsl (IUPAC u TpuBHaibHOI)

5 YMeHue oOBICHATH CBS3b MOJIOKEHUs diieMeHTa B [lepuoanyeckoit
CUCTEME C YHUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XAMHAYECKUX DJIEMEHTOB (COCTaB W 3apsja sjapa, o0Iee YHCiIo
SJIEKTPOHOB), PACHpPEICICHUEM JJICKTPOHOB I10 3JHEPreTHYCCKUM
YPOBHSIM aTOMOB TE€PBBIX TPEX MEPUOAOB, KA U KaIbIUs

6 [IpencraBieHue 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
9JIEMEHTOB (paJMyc aToMa, 3JCKTPOOTPHUIATEIBLHOCTD), MPOCTHIX
M CIIOKHBIX BEIIECTB OT IMOJOXKEHHUs d7aeMeHTOB B Ileproamdeckoit
cucteme (B MaJIbIX MEPUOAaX M IJIaBHBIX HOATPYIIIAX) U SJIEKTPOHHOI'O
CTPOCHHUS aToMa

7 Ymenue kiaccupuimpoBaTh:

7.1 XUMHYECKHE DJIEMEHTBI

1.2 HEOpraHWYeCKHe BEIeCTBa

7.3 XUMUYECKUE PEAKIIUU

8 YMeHue onpenensTh:

8.1 BAJICHTHOCTh U CTENEHb OKHCIECHUSI XUMUUYECKUX DJIEMEHTOB, 3apsij
HOHAa

8.2 BUJ XMMHMYECKOM CBSI3M W TUI KPUCTAUIMYECKOU CTPYKTYpPBI
B COEIMHEHHUIX

8.3 XapaKTep Cpe/ibl B BOJHBIX pACTBOPAX BEIICCTB (KUCIOT, OCHOBAHUIA)

8.4 OKHCJIUTEIbL U BOCCTAHOBUTEID

9 YMeHue xapakTepu3oBaTh GU3NYECKHE U XUMUYECKUE CBOICTBA!

9.1 IPOCThIX BelmecTB (KHUCIOpOA, O30H, BOAOPOJ, TIpadwur, ammas,
KpeMHHH, a3or, ¢ocdop, cepa, XJIOp, HATPUH, KaJIWi, MarHuw,
KaJIbIMi, aJTIOMUHUH, JKeJIe30)

9.2 CIIOKHBIX BEIECTB, B TOM WYHCJIE€ HMX BOJHBIX pPacTBOpoB (BOja,

aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOA, OKCHUABI M THIPOKCHIBI
metaioB | — A rpynm, amomunus, meau (I1), nmHka, skxenesa
(1w 1), okcunsr yrirepoaa (11 u 1V), kpemuust (1V), azora u dpochopa
(I u V), cepor (IV u VI), cepuucras, cepHasi, a30THCTas, a30THas,
dochopHasi, yroyibHasi, KpeMHHEBas KUCJIOTa M UX COJIN)




9.3

NPOTHO3UPOBATH M XapaKTepu3oBaTh  CBOMCTBA  BEUIECTB
B 3aBUCUMOCTH OT HX COCTaBa M CTPOEHUS, NMPUMEHEHHE BEIIECTB
B 3aBHCUMOCTM OT UX CBOMCTB, BO3MOXHOCTb MpPOTEKaHUs
XUMUYECKUX MPEBPAIICHUIN B Pa3JIMYHBIX YCIOBUIX

10 YMeHHe COCTaBIATh MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKIIHM,
B TOM YHCIJIE:
10.1 peakinii HOHHOro 0OMeHa
10.2 OKHCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKINI
10.3 WUTIOCTPUPYIOUIMX ~XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
(TpyIimn) HEOpraHUYECKHUX BEIICCTB
10.4 MOJITBEPKAAONTUX TCHETUUECKYIO B3aUMOCBSI3h MEKy HUMH
11 YMeHue BEIYUCISTH (IPOBOIUTH PAaCcUeThI):
111 OTHOCUTEJIBHYIO MOJIEKYJISIDHYO M MOJSIDHYIO MAacChl BEUIECTB,
MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COCTMHECHUHN
11.2 MacCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €TI0 Maccy, 00beM ra3oB
11.4 10 YpPaBHEHUSM XUMHUYCCKHUX PCAKIUHA W HAXOJHWTh KOJIHYECTBO
BCIIECTBA, 00BEM U MACCy pearcHTOB WU MPOTYKTOB PEAKITUU
12 Bnanenue (3HaHHE OCHOB):
12.1 OCHOBHBIMH ~ METOJaMH  HaydyHOro mo3HaHus (HaOJroAcHHME,
U3MEpCHHE, IKCIICPUMEHT, MOJCIUPOBAHNE) TIPU M3YUYCHUH BEIECTB
U XUMHYECKUX SBJICHHUH, yMeHHE CQHOPMYIUPOBATh MPOOIeMy
U TIPESIOKUTD IyTH €€ PEIICHUS
12.2 O0e3onmacHOM pPabOThl ¢ XMMHYECKMMH BEIIECTBAMH, XHMHUYECKOU
MOCYI0M 1 1a00paTOPHBIM 000Dy I0BAHHEM
12.3 npaBUJIaM# 0€301IaCHOTO OOPAIIICHHS C BEIIECTBAMH, HCIIOJIb3YEMbIMU
B ITOBCETHEBHOM KW3HU, MTPAaBUJIAMH TTOBEJICHUSI B IIETISAX COECPEKEHUS
37I0POBbS M OKPYXKAIOIIEH NPUPOTHON Cpejbl; TOHMMaHUE Bpena
(OmacHOCTH) BO3JACHCTBHS Ha JKHBBIC OPraHU3MbI OINPEACICHHBIX
BCIIECTB, CIIOCOOOB YMEHBIICHHS W TPEIOTBPAIICHHUS WX BPEIHOTO
BO3JICUCTBUS
13 Hannune mpakTHUeCKNX HABBIKOB TJIAHUPOBAHUS W OCYIIECTBICHUS

CICAYIOIMX XUMHUYCCKUX 3KCIICPUMCHTOB:




13.1

HN3Yy4YCHHC U OIIMCAaHUC (1)I/ISI/I‘-ICCKI/IX CBOMCTB BCIIECTB; O3HAKOMIJICHUC
C (1)H3H‘-I€CKI/IMI/I n XUMHUYCCKHMMH SIBJICHUSIMU, OIIBITHI,
HIUTIOCTPHUPYIOMUC ITPU3HAKHU ITPOTCKAHWA XMMHUYCCKHUX peaKuHﬁ

13.2

U3y4deHHE CIIOCOOOB pa3/ieTICHUsI CMECei

13.3

IIOJIy4YE€HHUE KHUCIIOPO/1a U U3YUYEHHUE €r0 CBOKCTB; ITOJIy4YEHUE BOAOPOIa
Y U3YYEHUE €r0 CBOWCTB; MOJIyYEHHUE YIJIEKUCIIOTO ra3a U U3ydeHue
€ro CBOMCTB; MOJIyYeHUE aMMHUAKa U U3YUYEHHE €r0 CBOMCTB

13.4

IIPUTOTOBJIECHUE PACTBOPOB C OIPEACICHHOM MacCOBOM JIOJIEH
PacTBOPEHHOT'O BELIECTBA

13.5

MPUMEHEHHE WHMKaTOPOB (Jrakmyca, METUJIOpaHKa
u penondraneuHa) A ONpeacICHHs XapakTepa cpelbl B pacTBOpax
KHUCJIOT U IIEJI0YEH

13.6

WCCIIEIOBAaHUE W OINKMCAaHUE CBOWCTB HEOPraHMYECKHX BEUIECTB
PAa3IMYHBIX KJIACCOB; U3YYEHHE B3AUMOJACUCTBUS KUCIIOT C METAJIIAMH,
OKCUJAMH  METAUIOB, pPACTBOPUMBIMH M  HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMH; IIOJIyYEHHUE HEPACTBOPHUMBIX OCHOBAHUA;
BBITCCHEHHE OJHOTO METajla JPyrMM M3 pacTBOpa COJIH;
uccienoBaHue amMQpOTEpHbIX CBOWCTB THJIPOKCUIOB aITIOMUHUS
Y [IUHKA

13.7

pEILICHNE YKCIEPUMEHTANBHBIX 3aj1a4u 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHECHUI»,; «INEKTpOIUTUYECKAS
aucconuanusa», «BaxkHeHinue HeEMETalJbl M HX COCIUHCHUSI»,
«Baxxuenmue MeTalibl 1 UX COCJIMHEHUS»

13.8

XUMHUYECKHE  SKCIICPHUMEHTHI, WLTFOCTPUPYIOIITHE MIPU3HAKU
NPOTCKAaHUS PEaKIMii HWOHHOTO OOMEHA, KAaYCCTBCHHBIC PEAKIIHH
Ha MPUCYTCTBYIOIIHME B BOJHBIX PacCTBOpPaxX MOHBI: XJIOPHI-, OPOMUI-,
nonua-, cyibdar-, docdar-, kapOOHAT-, CHIIMKAT-aHUOHHI,
THUIPOKCUI-UOHBI, KATHOHBI aMMOHHMSI, MarHus, KaJbIIHsl, aTFOMUHUS,
xkenesa (2+) u xenesa (3+), meau (2+), nuHka

14

YMenue:

14.1

MNpCACTABJIATE PC3YJIbTAThI OKCIICPUMCHTA B <1)0pMe BBIBOOB,
JA0Ka3aTCIbCTB, I’pa(i)I/IKOB u Ta6J'II/IH U BBIBJITH SMIIMPHUYCCKHUC
3aKOHOMCPHOCTHU

14.2

YCTaHAaBIIUBATh CBSI3U MEXK]y pEaIbHO HAOJII0/1aeMbIMU XUMUYECKUMU
SIBJICHUSIMH M TIPOIIECCAMHU, TPOUCXOASIIMMU B MaKpO- U MUKPOMHUPE,
OOBSICHSITh IPUYUHBI MHOTO0Opa3us BEIIECTB




HepequL AJNIEMCHTOB COACPKAHUSA, IPOBCPACMBIX HA OCHOBHOM IoCyiapCTBCHHOM
IK3aMCHE 10 XMMHHU

Kon

[IpoBepsieMblid 3JIEMEHT COEPKAHUS

1

HCpBOHaanBHLIG XUMHUYCCKHEC ITOHATHA

1.1

YucTteie BemecTBa 1 cMmecu. CrocoObl pa3iesieHus cMecei

1.2

ATOMBI U MOJICKY/JIBI. Xumndeckue 3aeMeHThl. CHUMBOIBI XHMHUYCECKHX
DJICMCHTOB. HpOCTI:»IC H CJIOKHBIC BCIICCTBA.

1.3

Xumudeckas (opmyna. BameHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
CreneHpb OKUCIICHUA

1.4

3aKoH IOCTOSIHCTBA COCTaBa BCIICCTB. OTHocuTeNnbHAsg aTOMHAs Macca.
OTHOCHUTENIbHAS MOJICKYJISIpHAasA Macca. MaccoBas J0JI1 XHMHYCCKOI'O
9JICMCHTA B COCAMHCHUH

1.5

KonmaectBo BemectBa. Moib. MosnsipHas Macca. MosipHbIN 00BEM Ta30B.
B3auMoCBs3b KOIMYECTBA, MACCHI U YKCIIA CTPYKTYPHBIX €AMHUIL BEIIECTBA

1.6

DOU3NUECKUE U XUMUYECKHUE SIBICHUS. XUMHUYECKast pCakny:d U €€ IPU3HAKU.
3aKoH COXpaHCHHUA MACChI BCUICCTB. XHUMHYECKHE YpaBHCHUA

[Tepuoaunueckuii 3axkoH u [leproanyueckas cucteMa XUMUYECKUX JIEMEHTOB
.M. Menneneea. CTpoeHHE aTOMOB

2.1

Ilepnoanueckuit 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX JIEMEHTOB
JA.N. Menneneesa. Ilepuoas! u rpynnsl. PU3HMUYECKUI CMBICI MOPSAAKOBOIO
HOMEpA, HOMEPOB MIEPUOJIa U TPYIIIILI HIIEMEHTA

2.2

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. Dnektponsl. CTpoeHue
AJIIEKTPOHHBIX O000JIOYEK aToMOB MepBhIX 20 XHUMHYECKHUX DIEMEHTOB
[Tepunoanueckoit cucremsl /.M. Menaeneera

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB XUMHUYECKHX DJIEMEHTOB IEPBBIX
Tpex MIEPUOIOB, Kanus, KaJIbIUs (panuyca aTOMOB,
AJIEKTPOOTPULIATSILHOCTH, METAJUTHYECKUX U HEMETAJUTMYECKUX CBOMCTB) U
UX COCJMHEHUH B COOTBETCTBHMU C IIOJOXKEHHEM DJIEMEHTOB B
[Tepuoanueckoil CUCTEME U CTPOEHHUEM UX aTOMOB

CTpO@HI/Ie BCIICCTBA

3.1

Xumudeckass cBs3b. KoBanmenTHass (MoisipHas M HEMOJIIPHAs) CBS3b.
DJIEKTPOOTPUIATEIBHOCTh XUMHYECKUX JJIEMEHTOB. HOHHAs  CBS3b.
MeTtanueckas CBSI3b




3.2

Tunel KPUCTAINIMYCCKUX pelIeToK (aTOMHAas, HMOHHAs, MeTajuIMdecKasi),
3aBUCHUMOCTh CBOMCTB BENIECTBA OT TUMA KPUCTALIMYECKON PEMICTKU U BUIa
XUMHUUYECKOU CBA3U

Baxuenmne npeacTaBUTeNIM HEOPraHUYECKUX BelecTB. HeMeTanibl u ux
coeMHEHUsI. MeTaJuIbl U UX COeIUHEHUS

4.1

Knaccudukamus 1 HOMEHKJIATypa HEOPraHUYECKUX COCTUHEHHI: OKCUIOB
(conmeobpa3syromue: OCHOBHBIE, KHCJIOTHBIE, am(OoTepHbIC)
¥ HeCcoJIeo0pa3yolue; OCHOBaHMIA (IIEJI0YM M HEPACTBOPUMBIC OCHOBAHUS);
KUCIOT  (KHCIOPOJCOJCpKALIUEe U OECKHCIOPOIHBIC, OJHOOCHOBHBIC
¥ MHOTOOCHOBHBIC); coJiell (CpeIHUX M KUCIIBIX)

4.2

dusndeckre U XUMHYECKHE CBOWCTBA IMPOCTBIX BEIICCTB-HEMETAJLIOB:
BOJIOPO/IA, XJIOpa, KUCIOPOa, cephl, a30Ta, ocdopa, yriepoaa, KpeMHUs

4.3

OU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB: JINTHS,
HaTpus,  KaJWs, MarHuss W  Kajdblus,  QJIIOMHHUSA,  JKeJe3a.
DNEeKTPOXUMUYECKUH Psii HAIPSIKEHUN METAJIJIOB

4.4

OU3NUECKUEe H XUMHYECKHE CBOWMCTBA BOJOPOJHBIX  COCIMHEHUM
HEMETAJUJIOB: XJIOPOBOJIOPOJIa, CEPOBOIOPOAA, aMMHUAKa

4.5

dusndeckre 1 XUMHYECKHE CBONCTBA OKCHI0B HemeTawioB: cepsl (1V, VI),
azora (I, 1V, V), dochopa (Ill, V), yrnepona (I, 1V), kpemuus (IV).
[Tony4eHne OKCHIOB HEMETAILIOB

4.6

Xumuyeckue cBorictBa okcuaoB: metawioB |A — A rpynm, nunka, meau
(1) u xenesa (11, 11). [TonyueHne OKCHUAOB METALIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM ©  aM(OTEpHBIX TUAPOKCUIOB
(Ha TpuMepe THIPOKCHJIOB aJIOMHHHUSA, dJKeje3a, [HHKA). [lomydyeHue
OCHOBaHUU U aM(POTEPHBIX THAPOKCUIOB

4.8

Oo61ue XUMHUYECKHUEC CBOMICTBaA KHCJIOT. XJIOPOBOJOPOIHOM,
CEPOBOJIOPOJIHOM, CEPHUCTOM, CEpHOM, a30THOH, pochOpHOH, KPEeMHHUEBOM,
yroiabHOi. OcoOble XMMHYECKHE CBOWCTBA KOHIIGHTPHPOBAHHOW CEPHOM
1 a30THOM KUCIOT. [losrydeHue KucioT

4.9

OO6mme xuMUUYecKue CBOMCTBa cpeqHux cosel. [lomyuenue coeit

4.10

HOHy‘IGHI/IG, CO6I/IpaHI/IC, paciio3naBaHuC BOJOPOJAa, KUCIIOPOJd, aMMHAKaA,
YIJICKHCIIOTO I'a3a B Ha60paTOpI/II/I

411

[Tomy4yeHre aMMuaka, CEpHOM M a30THOW KHCJIOT B MPOMBIIIICHHOCTH.
OO6mue crnocoObl MOTYyYEHUsI METAIIIIOB

4.12

I'eneTnueckas CBs3b MCKAY KJIaCCaMU HCOPraHNYCCKUX COGI[I/IHCHI/II\/'I

XVWMUYECKUE PEAKIINU




5.1

Knaccudpukanus XUMHYECKUX peEakluil MO pa3du4HbIM MpPHU3HAKAM:
[0 YHCIy M COCTaBY YYacTBYIOIIMX B PEAKIHUH BEMIECTB, IO TEMJIOBOMY
3¢ (dexTy, Mo U3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX JIEMEHTOB

5.2

TemnnoBoit dpdekT XuMHUIECKON peakIuy, TEPMOXUMHYECCKUE YpaBHEHUS.
DK30- ¥ SHAOTEPMHUUECKUE PEAKIINU. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIIUTENbHO-BOCCTAHOBUTEbHBIE pEaKLuH. Oxkucnurenu
u  BocctaHoBuTenu. IIpolecchl  OKHCIEHHMS W BOCCTaHOBJICHMSI.
DNeKTpOHHBIN OaaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHON PeaKIUK

5.4

Teopust  PNEKTPOJUTHUYECKON  JTUCCOI[UALIMH. Katunonsi, AHUOHBI.
DNEeKTPOIUTHl U HEIEKTPOJUThl. CHIIbHBIE U CJIa0ble AJIEKTPOJIUTHI.
CreneHp qUCCOLAAIINT

5.5

Peakiiuu noHHOro oOMeHa. Y clioBUs TPOTEKAHUS PeaKIuii TOHHOTO 0OMeEHa,
MIOJIHBIE U COKPAILICHHBIC NOHHBIC YPABHEHUS PEaKIUN

XuMUs U OKpy’Karomas cpeaa

6.1

BemecTtBa u marepuanbl B MOBCEIHEBHOM >KM3HHU 4YeJIOBEKa. bezomacHoe
HCITOJIb30BAHUE BEIIECTB M XUMHUUYCCKUX PEaKIMil B J1a00OpaTopuu U OBITY.
[lepBasi MOMOIIb IPU XUMUUYECKUX 0XKOTaX U OTPaBICHUSIX

6.2

XUMHUECKOe 3arps3HCHHUE OKpYyKawmieh cpeapl (KUCIOTHBIC TOMKIIH,
3arpsi3HEHKE TOYBBI, BO3/yXa H BOJIOEMOB), CIIOCOOBI €r0 IPEI0TBPAIICHHUS
[Mpenenbuas monycrumas kouuentpauus BemiectB ([1JIK). Ponp xumuwm
B PCIICHUHM DKOJOTHYECKUX MpoOseM. YCuieHue mapHUKOBOro 3ddexra,
pa3pylIEHUE 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHHUS U UX COCAMHEHUM
B OBITY, METUITMHE, IPOMBILIUICHHOCTH U CEITbCKOM X03s1icTBe. [I[pumenenne
METaJUIOB U CIUIAaBOB (CTallb, YYyryH, JIOPAIIOMUHUI, OpoH3a) B OBITY
¥ TPOMBIIUICHHOCTH WX CcOeAMHEHUU. [IoHsATHE O KOppO3MH METaJIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpupoiHBIE HCTOYHHUKH YTIIEBOJOPOOB (Yroib, MPUPOIHBIA Ta3, HEPTH),
NPOAYKTHI X TiepepaboTku (O€H3MH), MX POJTb B OBITY H TPOMBINUICHHOCTH

6.5

[lepBoHayaIbHBIC TTOHATHS 00 OPraHMUYECKHUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoaa (MeTaH, 3TaH, STHIIEH, alleTHJCH, 3TAHOJ, MIMIEPHH, YKCyCHas
kuciaora). [ToHsaTHe 0 OHOMOTHYECKH BaXKHBIX BEIIECTBAX. XKHUpaX, OeiKax,
YIJIEBOJAX — M UX POJIM B )KM3HU YEJIOBEKA

PacueTsr:

7.1

o popMynamM XUMUYECKUX COCTUHEHUN

1.2

Macchl (MaccoBOM) JIOJM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHHAM




